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Foreword

Volume IV concludes the present compilation of data under the title of

Microwave Spectral Tables-NBS Monograph 70, begun in 1953 by Dr. Paul F.

Wacker. Volume V, pubhshed prior to this volume, contains a numerical listing

of spectral hues given in Volumes I, III, and IV. Volume I, Diatomic Molecules,

and Volume II, Line Strengths of Asymmetric Rotors, were completed under

the supervision of Dr. Wacker and published in December, 1964.

In May, 1964, general supervision of the project was assumed by Dr. Yardley

Beers. Subsequently, Mrs. Marian Cord was appointed project leader for the

completion of Volume III, Polyatomic Molecules with Internal Rotation, Volume
IV, Polyatomic Molecules Without Internal Rotation, and Volume V, Spectral

Line Listing.

Extensive efforts have been made to reduce the number of errors in recording

the data to a minimum. Any corrections, criticisms, or suggestions will be appre-

ciated by the authors.
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Microwave Spectral Tables

Volume IV. Polyatomic Molecules Without Internal Rotation

Marian S. Cord, Jean D. Petersen, Matthew S. Lojko, and Rudolph H. Haas

Measured frequencies, assigned molecular species, and assigned quantum numbers are given

for abour 14,000 spectral lines of polyatomic molecules without internal rotation observed by coherent

radiation techniques. Molecular data, such as rotational constants, dipole moments, and various

coupling constants, determined by spch techniques, are also tabulated. References are given for all

included data.

Key words: Centrifugal distortion constant; coherent radiation technique; dipole moment; 1-doubling;

microwave spectra; molecular spectra; polyatomic molecules; quadrupole coupling constants;

rotational constant; spectral lines.

1. Introduction

This volume contains data on the microwave

spectra of 166 polyatomic molecules incapable of

exhibiting internal rotation. These data are based

upon a systematic search of the literature up to

January 1961 and include some information of later

dates. Molecules capable of exhibiting internal

rotation are those whose atoms can be arranged

in groups which may rotate separately about a

common axis. This rotation is known to take place,

or supposed to be observable, when the bond
between adjacent atoms in two groups is a single

one. However, the sphttings due to torsional

oscillation about a multiple bond are so very

small that it is usually more suitable to treat such

phenomena with techniques developed for vibra-

tional spectra. The microwave spectra of molecules

capable of exhibiting internal rotation about

single bonds are tabulated in Volume III of this

series. The present volume contains data on all

the other polyatomic molecules covered by this

survey, including linear polyatomic molecules.

One special topic which deserves some brief

mention, as it is not encountered extensively in

other volumes of this series, is /-type doubling.

This phenomenon occurs with molecules having

degenerate modes of vibration. The linear motions

of the nuclei belonging to the two modes are in

orthogonal directions. Therefore, if both modes
are excited, the combined effect generally is to

cause the nuclei to appear to travel in elliptical

orbits. Associated with this motion is the concept

of "vibrational angular momentum," which is

quantized with the quantum number If the

molecule as a whole has rotation as well, however,

the two normal mode vibrations are not completely

equivalent, since the directions of linear vibrations

generally have different angles with the vector

representing the other rotation. Therefore, the

Coriolis forces corresponding to the two modes are

different, and generally there results a splitting of

the otherwise degenerate levels. The class of mole-

cules in which the effect has been most extensively

studied is that of hnear triatomic molecules. For

a linear molecule, the angular momentum is /h/2w,

where / is an integer no greater in absolute value

than the corresponding vibrational quantum
number v, and is even or odd as is the latter.

Neglecting the bending which occurs if the am-

plitudes of the two component modes are un-

equal, the linear molecule is similar to an asym-

metric top with / analogous to the prolate quantum
number K-i. Commonly only the absolute value of/

is given in both the microwave and infrared htera-

ture. If the sign is definite, a + sign or a — sign is

used; if the sign is known relative to that of the axial

quantum number K in a symmetric top molecule,

then ± or is used with K and / to indicate this

correspondence. If the quantum number / is non-

zero, the energy for a given J value is dependent

upon the sign of/, i.e., upon whether the vibrational

rotation is clockwise or counterclockwise [see

H. H. Nielsen and W. H. Shaffer, J. Chem. Phys.,

11, 142 (1943)].

The /-splitting in the case of |/| ^ 1, is of the order

of magnitude of fip(fif./t02)-'''~' for singlet states,

where B,^ is the rotational constant and a)> is the

bending frequency in comparable units [H. H. Niel-

sen in Encyclopedia of Physics XXXVII/1, page 280

(1959)]. Hence, the spHtting is so small for |/| > 1 that

attention is confined here to the usual |/| = 1 case.

Then, to a first approximation, which is adequate for

most purposes, the splitting (frequency units) is

given by

Ar, = |(t;2+ 1)7(7+1),
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where qi is a constant, 7 is a total angular momen-
tum U ^ |/|), and V2 is quantum number pertaining

to the bending vibration. Transitions can take

place according to either of the following selection

rules: (1) Ay - ± 1 , A/ = 0, or (2) Ay = 0 and A
| / 1
= 0.

As a consequence of the first set of selection rules,

each Ay = ±l rotational line originating from the

ground vibrational state is accompanied by a

vibrational satellite or pair, displaced slightly from

it for each finite value of V2 (and |/|). The second

set of selection rules give rise to the "/-type"

spectra mentioned earlier, and the frequencies

of the lines, to the first approximation, are given

by the above formula. This formula is to be con-

sidered as an approximation adequate for nearly

all cases which have been investigated. However,

for a few molecules, especially HCN and CICN,
there have been obtained data of sufficient quantity

and accuracy to show a slight variation of qi with

y. In such cases the tables will list an approximate

value and in some cases a footnote will give the

best available formula for qi as a function of J
along with a suitable reference.

An extensive discussion and bibliography per-

taining to "/-type doubling" may be found in

"Microwave Spectroscopy" by C. H. Townes
and A. L. Schawlow [McGraw-Hill Book Company,
Inc., New York, 1955], especially Section 2-2,

for which the following suggestions are given:

(A) The factor h should be added to (2-13)

and to the second and third terms

of (2-11);

(B) The denominator of (2-16) should be

y(y+l) as in their (3^1) rather

than (y+l)(2y+l);
(C) The order of magnitude of the /-

splitting is that given by the first

sentence of our previous paragraph

rather than Be(fi«'/w2)'.

2. Explanation of Tables

Data for these Microwave Spectral Tables have

been compiled from a review of articles found in

worldwide journals as well as in private com-

munications regarding unpublished work. Gen-

erally speaking, date and accuracy of data measure-

ment were the criteria by which any required

selection was made. An explanation of the format

and contents of the Tables follows.

The first line of data contains an identification

number and the Chemical Abstracts name. The
lines immediately following give alternate names,
if any. The last line of the heading contains the

empirical formula, the symmetry point group of

the molecule, and, where possible, the "quasi"-

structural formula. The point group given assumes

only one isotopic form of each element and the

molecular configuration believed to have the lowest

potential energy. Molecules are ordered first

according to empirical formula, as in Chemical
Abstracts, then by name. A numbering system has

been estabhshed for identification of the molecules

and their isotopic species for convenience in pro-

gramming and referencing. Each molecule was
given a number ending in zero in order of its occur-

rence on the list. Its species have been numbered
consecutively from that point, skipping the next

zero when the number of isotopic species exceeds

nine. Every species is given for which any molecular

constants or spectral lines from microwave sources

have been reported up to January 1961. However,
a glance at the bibliography will show that a con-

siderable number of later references have been
included. In the formulas for the species, mass
numbers have been placed as superscripts to the

right of the atomic symbols. Hydrogen is the one
exception — for the normal mass of "1" the super-

script is omitted, and for deuterium (H^) the symbol
D is used.

In the second column of the molecular constant

table, the overall symmetry point group (Pt. Gp.)

has been given for each isotopic species of the

molecule, as the analysis permits. Some considera-

tion of structural information was necessarily a

part of these assignments.

Most of the rotational constants tabulated have
been derived from microwave sources and this is

indicated by the M occurring after the values.

In a few instances, other experimental sources

have been designated by the code letters N or F
(for near or far infrared measurements). Use of

symmetry has been made in reporting rotational

constants A, B, and C (with A ^ B ^ C). If, for

example, the axis of symmetry of a symmetric
top is known to be the axis of least moment of

inertia, then the constants B and C are equal and
are so recorded. All moments of inertia have been
converted to the corresponding constant. A, B or C
(in megahertz) by multiplication with the appro-

priate conversion factor. These factors are given

later following the list of symbols and abbreviations.

Centrifugal distortion effects are indicated by

the constants Dj, Dju, and Dk which are dependent
upon the rotational constants and the vibrational

force constants. The first two of these are given

in the molecular constant tables, but the third,

Dk, when reported, is to be found in the data given

following the molecular constant table for each

molecule.

With planar molecules, the inertial defect,

A= Ic — Ia~ h, is frequently of interest. Classically,

for a rigid planar molecule, this is zero, but in
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actuality it is non-zero because of the existence of

zero point vibrations.

Ray's asymmetry parameter is a measure of

the variation from the symmetric top. The value of

K ^defined as ranges between — 1 for

a prolate top and + 1 for an oblate top. In cases

where the original papers have used other asym-

metry parameters, these have been converted to

K values. Formulas which were used for these

conversions are as follows:

where

C-B A-B
" 2A-B-C ° 2C-B-A'

fi-C B-C
6 ^_^,ande

2{2A-B-C)

In many instances, the total dipole moment fx.

was found in the literature, but it had not been

resolved into components parallel to the axes

of least, intermediate, and greatest moments of

inertia, respectively (denoted by the subscripts

a, 6, and c). Symmetric top molecules have two

equal principal moments of inertia, designated by

lb- The dipole moment of such molecules lies

along the third principal axis. Some of the original

papers did not specify whether this moment of

inertia was smaller or larger than the two others

and, therefore, did not indicate how this third

axis should be labelled. An effort was made to

resolve the question by making use of available

structural information to calculate the moment of

inertia with respect to the symmetry axis as de-

scribed in Volume III. Using the convention

/a ^ /ft ^ Ic, if the computed value was smaller than

the given /&, then the figure axis was considered

to be "a" and, if greater than h, then the figure

axis was considered to be "c". A symbol M follows

the value if the dipole moment was measured by

microwave techniques, usually the Stark effect.

In the case of asymmetric molecules, if the compo-
nents of the dipole moment were not specified, the

reported dipole moment was entered under the

component which was adjudged the major one

(according to transitions assigned to spectral hnes,

or, if these were lacking, according to structural

information available). In addition, the letter "u"

designates the unknown, but possible, second

component. The fact that certain dipole moment
components are known to be zero by virtue of

established symmetries is indicated by an X, after

the data (for example, a component perpendicular

to the plane of symmetry, or one in a plane per-

pendicular to the axis of symmetry, would always

be zero). Effects of isotopic substitution on sym-

metry of the molecule have been taken into account.

Where dipole moments are reported which were
obtained by other than microwave techniques,

different code letter designations are used. If the

moments are reportedly obtained from the Debye
equation with temperature-variation for the molar

polarization of the gas or liquid, the code letters

G or L, respectively, are used. A code letter P,

denotes that the value was reported in the literature

as computed from the molar polarization a. In all

other cases of non-microwave sources for these

data the code letter T is used.

Quadrupole coupling constants, eQq, obtained

from hyperfine structure measurements are

reported as found in the literature. In some cases

authors have reported these as referred to par-

ticular bonds or axes, and if so, they are recorded

thus. To facilitate later description of transitions

involving excited vibrational states, each vibra-

tional mode excited in any observed microwave

transition is assigned a letter subscript and is

identified by the frequency, a>, in cm"', and the

degeneracy d.

For a limited number of molecules some addi-

tional molecular constant data, not described in

the foregoing paragraphs, were available. This

has been condensed, where practicable, and in-

serted after the regular molecular constant tables

for each molecule. No effort is made here to define

these miscellaneous constants. The interested

reader is therefore referred to the particular paper

from which the data were abstracted.

The table of reported spectral lines for each

molecule starts on a new page following the molec-

ular constant tables. Immediately following the

heading for the spectral lines, the formula and

identification number of each isotopic molecular

species are printed. Lines are arranged in the

following pattern: ascending order of rotational

quantum numbers according to (1) J', (2) J, (3)

a::,, (4) K-i, (5) a:;,, (6) then in ascending

magnitude of the frequency. For asymmetric tops

the rotational quantum numbers are arranged in

the pattern J', KLi, K-i, K+i, where

primes denote upper state. For prolate or oblate

symmetric tops the arrangement is J\ K^^*—J,

K-i or J \ KIj^^J, K+u respectively. Blanks occur

where the identification is not complete in the litera-

ture. Unassigned lines are indicated by the term

"not reported." It should be recognized that lines

for which rotational quantum numbers have not

been assigned may be due to impurities.
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It should be mentioned that in a few Ay = ±l
transitions of very asymmetric top molecules it is

difficult to ascertain which is the upper state, even

if quantum numbers have been assigned to both

states. There is indication that some authors have

not clearly stated the existence of this uncertainty

or that they have been careless with their notation

in this regard. In some instances clarification has

been obtained from the author, but in others this

was not possible. In any event the quantum numbers

on the left denote the state which is believed to be

the upper state.

There is considerable non-uniformity in the listing

of the hyperfine components, mainly because many

times only a few of the rotational transitions of a

given molecule may have their hyperfine splittings

analyzed. If the hyperfine splitting is resolved, the

individual lines are ordinarily reported separately

with the total angular momenta F' and F of the

upper and lower states, respectively. If the sphtting

is partially resolved, the assigned F values are

given for the resolved lines. For large J values, the

AF=AJ components are relatively strong and
displaced but little from the frequency the line

would have if there were no hyperfine splitting.

If the hyperfine splitting is quite small (less than 5

MHz), the frequency of the hypothetical Une for

zero quadrupole moment is commonly listed and
shifts from these frequencies are given in the text

or in footnotes.

Efforts were made to determine from the author's

statements, the accuracies to which spectral lines

were measured, though, in many cases, these were
not well defined in the literature. References are

indicated for all data, but wherever possible,

footnotes have been given to obviate the necessity

of referring to these. References are arranged in

order of year of publication, then alphabetically

according to first author and numbered consecu-
tively. A few exceptions occur in the case of books
and of articles which were not found until after

the numbering had been completed and a change in

reference number would have necessitated exten-

sive changes throughout the entire volume.
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3. List of Symbols, Abbreviations, and Conversion Factors

3.1. Symbols and Abbreviations

The following symbols and abbreviations are hsted in the order in which they may
first occur in the tables.

Molecular Constant Table

• Double bond.

: Triple bond.
*. . .* Extra (cyclic) bond between two atoms preceding these symbols.

a— Asymmetric.

b As a superscript to an atomic symbol, indicates isotope not stated,

c— Cis structure.

g— Gauche structure.

t— Trans structure.

s— Symmetric.

Pt. Gp. Symmetry point group of the molecular species.

Id. No. Identification number of the molecule or molecular isotopic species.

A, B, C Rotation constants (MHz). B^C.
M Microwave determination.

A'^ Near infrared determination.

F Far infrared determination.

L Liquid temperature variation procedure used for determination.

G Gas temperature variation procedure used for determination.

P Value reported as computed from molar polarization a.

Dj, jK, K Centrifugal distortion constants (MHz).

K Ray's asymmetry parameter {2B — A — C)I{A — C).

A Inertial defect (amu A^).

a, b, c Principal axes corresponding to A, B, and C, respectively.

fJ^, b, c Components of the dipole moment along the principal axes (Debye).

D Abbreviation for Debye units.

u Value not known.

X Value precisely zero due to symmetry.

Acc Accuracy of the previous quantity.

eQq For a symmetric top, the electric quadrupole couphng constant along the

symmetry axis (MHz).

(tia, b, . . . Vibrational frequencies of modes, a, b, . . . excited in observed microwave

spectral lines (cm~').

d Degeneracy of the preceding vibrational mode.

Ref. Numbers are reference numbers as in the bibliography.

eQqaa, • Electric quadrupole coupling constant along indicated principal axis

Xaa,... 1 (MHz).

/„ Coupling parameter, i.e., moment of inertia of rotatable group (amu A^).

la, b, c Moments of inertia of the whole molecule with respect to the indicated

principal axis.

Spectral Line Table

fa; f'; . . . Quantum number of the vibrational mode identified as a, 6, ... in the

molecular constant table. The / quantum number is given after a comma
rather than as a superscript.

.F[,..., F Total angular momentum quantum number. Primed values are for the

upper state, unprimed values for the lower state. Those with subscript
"1" include nuclear spin only for nucleus with largest eQq.
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3.2. Conversion Factors

The following formulas were used to convert the literature values x, to the values y,

of the tables. The respective units are given in parentheses. It should be pointed out

that the conversion factor given here for amu-A^ to MHz, is based on the atomic weight

scale in which C'^ = 12. However, most data covered in these tables were based on the

older scale in which 0^^= 16. The formulas used are:

I. A^u .ATu ^
8.391420X 105 5.0537497X 105

amu A2 to MHz: 3<MHz)= ——^
rTTTTTZTTTTTTTV^^ 7 IT^

—

jc (amu A^) (1.6604345) ;c(amu A^)

cm-i to MHz: 3<MHz)= (2.997925 x 10") x (cm-')

(8.3914204 X 105)
gm-cm2 to MHz: y(MHz) =

x(gm-cm^)
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4. Molecular Constants and Spectral Line Tabulation

10 — Arsenic Trichloride Molecular Constant Table

AsClj Cjv AsClj

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz
DjK
MHz

A
Amu A^

K

As"Clf r 11 2 147.2 M 2147.2 M

As"Clf C3V 14 2044.7 M 2044.7 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
Wb d

1/cm
C0(. d

1/cm 1/cm

11 0. X 0. X 2.1 G -173 As 193 1

References:

ABC: 206,446 fi: 446 eQq: 285 oj: 1028

Add. Ref. 285,534

Arsenic Trichloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V
a

f; F' F MHz ±MHz

As'^Clf 11 5. *- 4, 1 21 426. 10. 446

11 5, <- 4, Ground 21 472. 10. 446

11 6, <- 5, 2 25 675. 10. 446

11 6, ^ 5, 2 25 724. 10. 446

11 6, 5, Ground 25 767. 2. 446

As^ClfCF 12 6. ,
<- 5, , Ground 25 308. 10. 446

12 Not Reported Ground 25 354. 10. 446

12 Not Reported Ground 25 381. 10. 446

12 Not Reported Ground 25 393. 10. 446

12 Not Reported Ground 25 411. 10. 446

As^CPClf 13 6, , 5, ,
Ground |

|

24 932. 10. 446

13 Not Reported Ground |

|

24 973. 10. 446

As"Clf 14 6, ^ 5, Ground |

|

24 536. 2. 446
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20 — Arsenic Trifluoride

AsFs

Molecular Constant Table

AsF,

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

As"Ff 21 5878.971 M 5878.971 M -.009

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

l/cm l/cm
We d

l/cm l/cm

21 2.815 M -236.23 As 341 1 274 2

References:

ABC: 447 Djk: 447 m: 236,534 eQq: 447 w: 1029

Add. Ref. 77,81,173,236,446 .
.

Arsenic Trifluoride Spectral Line Table

d. Rofationa 1 Vib. State Hyperfine Frequency Acc. Ref.

Jo. Quantum N OS.
1
V ; V,
a ' 1)

F' F, F MHz ±MHz

21 2, 0^ 1. 0 Ground 3/2 1/2 23 457. 447
21 2, 0<- 1, 0 Ground 5/2 5/2 23 461.905 .01 447
21 2, 0^ 1, 0

1
1;0 5/2 5/2 23 482. 447

21 2, 0^ 1, 0 Ground 1/2 1/2 23 515.865 .01 447
21 2, 0^ 1, 0 Ground 7/2 5/2 23 520.965 .01 447

21 2, 0^ 1. 0 Ground 5/2 3/2 23 520.965 .01 447
21 2, 0^ 1, 0 0; 1 5/2 3/2 23 521. 447
21 2, 0^ 1, 0 |0; 1 7/2 5/2 23 521. 447
21 2, 0^ 1, 0 1;0 5/2 3/2 23 543. 447
21 2. 0^ 1, 0 1: 0 7/2 .5/2 23 543. 447

21 2. 0*- 1, 0
1

Ground 3/2 3/2 23 563'.222 .01 447
21 . 2, 0^ 1, 0 1:0 3/2 3/2 23 584. 447
21 2, 0^ 1, 0

1
Ground 1/2 3/2 23 622.2 447

21 2, 1^ 1,
1

Ground 5/2 3/2 23 471.334 .01 447
21 2, 1^ 1, Ground 3/2 3/2 23 492.423 .01 447

21 2, 1^ 1, 1
Ground 5/2 5/2 23 500.834 V.01 447

21 2, 1^ 1, 1 1;0 3/2 3/2 23 513. 447
21 2, 1^ 1,

1
Ground 7/2 5/2 23 530.318 .01 447

21 2, 1^ 1, jO; 1 7/2 5/2 23 531. 447
21 2, 1^ 1,

1
Ground 3/2 1/2 23 545.596 .015 447

21 2, 1^ 1,
1 1:0 7/2 5/2 23 553. 447

21 2, 1^ 1,
1

Ground 1/2 1/2 23 575. 447
21 2, 1^ 1, 1 1;0 1/2 1/2 23 595. 447
21 2, 1^ 2, 23 509. 447

Isotopic Species

As'T'«

2



30 — Arsine Molecular Constant Tabl»;
Arsenic Trihydride, Hydrogen Arsenide

AsHj Cjv AsH,

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A*

K

As"H3 r̂3V 31 112468.5 M 112468.5 M 2.237 -2.220

As^HjD Cs 32 -.8625

As'^Dj r̂3v 33 57477.15 M 57477.15 M .569 -.201

Id. Ma Mb Mc eQq eQq eQq tt>a d (Ob d (lie d oja d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

31 0. X 0. X .22 M -160.1 As"
32 -164 As"
33 -165.9 As"

References:

ABC: 586 Dj: 879 Djk: 879 k: 289 ix: 289 eQq: 289,586

Add. Ref. 6,213,338

For species 31, Dk = 2.147 MHz; species 33, Dk= 0.174 MHz. Ref. 879.

Arsine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

As"H3 31 1, 0^ 0, 0 Ground 3/2 3/2 224 895.91 .5 586

31 1, 0^ 0, 0 Ground 5/2 3/2 224 936.78 .5 586

31 1, 0-^ 0, 0 Ground 1/2 3/2 224 967.56 .5 586

As^H^D 32 1, 1, 1^ 1, 0, 1 Ground 1/2 3/2 35 413.79 289

32 1, 1, 1^ 1, 0, 1 Ground 5/2 3/2 35 430.10 289

32 1, 1, 1^ 1, 0, 1 Ground 5/2 5/2 35 435.19 289

32 1, 1, 1^ 1, 0, 1 Ground 3/2 3/2 35 450.51 289

32 1, 1, 1^ 1, 0, 1 Ground 3/2 5/2 35 455.64 289

32 1, 1, 1^ 1, 0, 1 Ground 3/2 1/2 35 460.08 289

32 3, 1, 3^^ 3, 0, 3 Ground 3/2 5/2 29 498.52 289

32 3, 1, 3-^ 3, 0, 3 Ground 9/2 7/2 29 507.91 289

32 3, 1, 3^ 3, 0, 3 Ground 3/2 3/2 29 507.91 289

32 3, 1, 3^ 3, 0, 3 Ground 9/2 9/2 29 516.96 289

32 3, 1, 3*- 3, 0, 3 Ground 5/2 7/2 29 522.64 289

32 3, 1, 3-^ 3, 0, 3 Ground 5/2 5/2 29 526.69 289

32 3, 1, 3-^ 3, 0, 3 Ground 7/2 7/2 29 535.30 289

32 3, 1, 3^ 3, 0, 3 Ground 5/2 3/2 29 535.30 289

32 3, 1, 3*- 3, 0, 3 Ground 7/2 5/2 29 539.38 289

32 3, 1, 3^ 3, 0, 3 Ground 7/2 9/2 29 545.05 289

As^Dg 33 1, 0^ 0, 0 Ground 3/2 3/2 114 918.94 .3 586

33 1, 0^ 0, 0 Ground 5/2 3/2 114 960.57 .3 586

33 1, 0^ 0, 0 Ground 1/2 3/2 114 993.50 .3 586
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40 — Bromodiborane
Boron Monobromide Pentahydride

Molecular Constant Table

BjBrHj Cs HjBHjBHBr

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

H2B"H2B"HBr" 41 3369.65 M 3 141.48 M
H R"H R"HRr*' c 42 3350.75 M 3 124.95 M
H2B'»H2B"HBr'» Cs 43 3523.72 M 3 278.42 M
H2B"H2B"'HBr''' c. 45 3398.62 M 3 176.05 M
H^B'-H^B-oHBr*' 46 3379.95 M 3 159.85 M

Id. Mb eQq eQq eQq a>a d tOb d (Of. d Wd d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

41 293 aa

42 244 aa

References:

ABC: 191 eQq: 191

For H2B'»H2B"HBr'", B„ + C„= 6766.4 MHz. Ref. 191.

Bromodiborane Spectral Line Table

Isotopic Species Id.
i

Rotational Vib. State Hyperfine
|

Frequency Acc. Ref.

No.
i

Quantum Nos. F' F,
1
F

i

i 1

MHz ±MHz

H2B"H2B"HBr'« 41
1

3, 0, 3^ 2, 0, 2 Ground 7/2
1 5/2i 19 524.7 190

41
1

3. 0. 3^ 2, 0, 2 Ground 9/2
1

7/2| 19 524.7 190
41 3, 0, 3<- 2, 0, 2 Ground 3/2

1
1/2| 19 543.2 190

41 3, 0, 3<^ 2, 0, 2 Ground 5/2
1
3/2| 19 543.2 190

41 3, 1, 2<- 2, 1, 1 Ground 9/2 7/2 19 867.6 190

41
1

3, 1, 2*- 2, 1, 1 Ground 7/2
1
5/2| 19 885.8 190

41
1

3, 1, 3*- 2, 1, 2 Ground 9/2
1

7/2| 19 182.0 190

41
I

3, 1, 3^ 2, 1, 2 Ground 7/2
1
5/2| 19 200.6 190

41 3, 2, 1-^ 2, 2, 0 Ground 9/2
1

7/2| 19 517.5 190

41 3, 2, 1-^ 2, 2, 0 Ground 7/2
1
5/2| 19 589.8 190

41
1

3, 2, 2-^ 2, 2, 1 Ground 9/2
1
7/2| 19 511.0 190

41
1

3, 2, 2*- 2, 2, 1 Ground 7/2 5/2 19 586.1 190

41
1

4, 0, 4-^ 3, 0, 3 Ground 9/2 7/2 26 029.3 190

41
1

4, 0, 4^ 3, 0, 3 Ground 11/2
1 9/2i 26 029.3 190

41 4, 0. 4^ 3, 0, 3 Ground 5/2
1
3/2| 26 037.3 190

41
1

4, 0, 4^ 3, 0. 3 Ground 7/2
1
5/2| 26 037.3 190

41
1

4, 1, 4^ 3, 1, 3 Ground 11/2
1
9/2| 25 581.2 190

41 4, 1. 4^ 3, 1, 3 Ground 9/2
i 7/2i 25 587.5 I . 190

41
1

4, 2, 2*- 3, 2, 1 Ground 11/2
1
9/2| 26 046.5

1
190

41
1

4, 2, 2<- 3, 2, 1 Ground 7/2
1

5/2j 26 065.
1

190

H2B"H2B"HBH" 42
1

3, 0, 3^ 2, 0, 2 Ground 7/2
1
5/2| 19 419.1

1
190

42
1

3, 0, 3<- 2, 0, 2 Ground 9/2
1
7/21 19 419.1

1
190

42 3, 0, 3^ 2, 0, 2 Ground 3/2
1

1/2| 19 434.4
1

190

42 3, 0, 3<- 2, 0, 2 Ground 5/2
1
3/2| 19 434.4 190

42 3, 1, 2*- 2, 1, 1 Ground 9/2
1

7/2| 19 759.0 190

4



Bromodiborane Spectral Line Table

Isotopic Species Id.

No.

Rotational

Quantum Nos
Vib. State Hyperfint

f;
I

f'
I

f, F
1

Frequency
MHz

Acc.

±MHz
Ref.

H.B"'H2B"HBr"' 42 3, 1, 2^ 2, 1, 1 Ground
1
7/2|

1

5/21 19 774.5 190
42 3, 1, 3<- 2, 1, 2 Ground

1
9/2| 7/21 19 080.7 190

42 3, 1, 3<- 2, 1, 2 Ground
1
7/2| 5/21 19 095.8 190

42 3, 2, 1«- 2, 2, 0 Ground
1
9/21 7/21 19 412.5 190

42 3, 2, 1*- 2, 2, 0 Ground 7/2

1

5/2 19 475.9 190

42 3, 2, 2^ 2. 2, 1 Ground
1
9/2

1

7/21 19 412.5 190
42 3, 2, 2^ 2, 2, 1 Ground 7/2 5/2 19 470.1 190
42 4, 0, 4^ 3, 0, 3 Ground

1
9/2| 7/2 25 889.0 190

42 4, 0, 4^ 3, 0, 3 Ground |11/2| 9/2| 25 889.0 190
42 4, 0, 4^^ 3, 0, 3 Ground

1

7/2| 5/21 25 895.5 190

42 4, 0, 4^ 3. 0, 3 Ground
1
5/21 3/21 25 895.5 190

42 4, 1, 3^ 3, 1, 2 Ground 9/2| 7/21 26 353.2 190
42 4, 1, 4<- 3, 1, 3 (jround |11/2| 9/2

r* AAA c\
25 444.2 190

42 4, 1, 4-^ 3, 1, 3 Ground
i
9/2| 7/21 25 450.2 190

42 4, 2, 2^ 3, 2, 1 Ground |11/2| 9/2 25 906.7 190

42 4, 2, 2*- 3, 2, 1 Ground
1 1

7/2
1

5/2 25 921.8 190
42 4, 2, 3^ 3, 2, 2 Ground

1
7/2| 5/2 25 906.7 190

42 4, 2, 3<- 3, 2, 2 Ground
1
9/2| 7/2 25 919.0 190

H2B'»H2B"HBr" 43 3, 0, 3^ 2, 0, 2 Ground
1
9/2

1

7/21 20 396.9 190
43 3, 0, 3<— 2, 0, 2 Ground 7/2 5/2 20 396.9 190
43 3, 1, 1*- 2, 1, 1 Ground 9/2 7/2 20 766.4 190
43 3, 1, 3^ 2, 1, 2 Ground

1
9/2| 7/2

1

20 029.4 190
43 3. 1, 3^ 2, 1, 2 Ground

1
7/21 5/21 20 047.4 190

43 4, 0, 4*— 3, 0, 3 Ground
i

9/2| 7/21 27 191.6 190

43 4, 0, 4^ 3, 0, 3 Ground ll/2j 9/21 27 191.6 190

H2B'»H2B"HBr"' 44 3, 0, 3^^ 2, 0, 2 Ground 7/2| 5/21 20 290.3 190

44 3, 0, 3<- 2, 0, 2 Ground 9/2 7/2 20 290.3 190

44 4, 0, 4*- 3, 0, 3 Ground
1
9/2| 7/21 27 049.0 190

44 4, 0, 4*- 3, 0, 3 Ground 11/2 9/2 27 049.0 190

H2B"H2B'»HBr" 45 3, 0, 3<- 2, 0, 2 Ground
1
7/2

1

5/21 19 715.7 190

45 3, 0, 3«- 2, 0, 2 Ground
1 9/2i 7/21 19 715.7 190

45 3, 1, 2^ 2, 1, 1 Ground 9/2 7/2 20 049.5 190

45 3, 1, 2^ 2. 1, 1 Ground
1
7/21 5/21 20 067.6 190

45 3, 1, 3<- 2, 1, 2 Ground
1
9/21 7/21 19 380.6 190

45 3, 1, 3*- 2, 1, 2 Ground
1
7/21 5/21 19 398.8 190

45 4, 0, 4-^ 3, 0, 3 Ground
1
9/2| 7/21 26 284.7 190

45 4, 0, 4^^ 3, 0, 3 Ground 111/21 9/21 26 284.7 190

45 4, 0, 4^^ 3, 0, 3 Ground 5/2

1

3/21 26 292.4 190

45 4, 0, 4^^ 3, 0, 3 Ground
1
7/21 5/2] 26 292.4 190

H2B"H2B"'HBr»' 46 3, 0, 3-^ 2, 0, 2 (Ground
1

7/2| 5/21 19 611.7
1

190

46 3, 0, 3^ 2, 0, 2 (Ground 9/2 7/21 19 611.7
1

190

46 3, 1, 2^ 2. 1, 1 (/round 9/21 7/2 19 942.8
1

190

46 3, 1, 2*- 2. 1, 1 Ground
1
7/2 5/2| 19 958.6

1
190

46 3, 1, S'^ 2. 1, 2 Ground
1
9/21 7/21 19 281.

1
190

46 3. 1, 3<- 2, 1, 2 Ground
1
7/21 5/2] 19 297.

1
190

258-605 0-68—

2
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50 — Pentaborane Molecular Constant Table
Boron Hydride

BsHg C4V B5H9

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz

Dj
MHz MHz

A
Amu A^

K

BJ'H, C4V 51 7002.9 M 7002.9 M 4890. M
C4V 52 7089.8 M 7089.8 M

BJ'D, C4V 61 5 211.35 M 5211.35 M 3 700. M

Id. Mb eQq eQq eQq tOa d ojb d tijj. d d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

51 0. X 0. X 2.13 M
61 0. X 0. X 2.16 M

References:

ABC: 1029 ix: 529

Add. Ref. 358

6



Pentaborane Spectral Line Table

Isotopic Species
i

Id.
i

Rotational
1

V'il). .Stale Hyperfine
j

Frequency
1

1
Acc. Ref.

1

No. Quantum N OS.

j

f;
i

f'
i

f,
i

f
i

MHz
1
±.MHz

1
51 2, ^ 1,

1

(iround

'

1

28 011.4 ! .1 529

1
51 3, *- 2,

1

( iround 42 017.3
1

.1 529

52
1

2, <- 1,
1

( >i ciinid

1 1 1 1

1
28 3.59.7 .2 529

52
I

3. ^ 2. 1
( .round III 42 539.8

1
.2 529

53
1

2, 1. 1*— 1. 0. 1
1

( .round
III

28 187.1 •2 529
53

1
2, 2. 0«- 1, 1. 0 1

( .round 28 3.59.7
1

.2 529

1
53

1
2, 2, 1«- 1, 1, 1

1

( .round
1 1 1 1

28 513.8 .2 529

1
53 3, 1, 2<— 2, 0. 2 ( iround

1
42 488.

1

•2 529

1
53 3, 2, 1*— 2, 1. 1 (.round 42 286.5 2 529

1
53

1
3, 2, 2<- 2, J, 2

1

(iround till! 42 525.3
1

.4 529

1
53 3, 3, 0<- 2, 2. 0 (i round Ill 42 563.1 2 529

i

53 3, 3. 1*- 2, 2, 1
1

(Ground
1 1 1 1 1

42 776.1 •2 529

1
54

1
2, 1. 1^ 1. 0. 1

1

( iround
1 1 1 1 1

28 537.7
1

-2 529

54
1

2, 2, 0<— 1, 1, 0
1

( .round
1 1 1 1 1

28 715. 1.0 529

1
54

1
2, 2, 1<— 1, 1. 1

1

( Ground
1

1 1 1 1

28 872. ! 1.0 529

1
55

!

2, 1, 1^ 1, 0. 1
1

(iround i
1

1 1 1 28 364.5 .5 529

55 2, 2. O-^ 1. 1, 0
1

(Ground
I I

28 732. 1.0 529

55 2, 2, 1-^ 1, I. 1
1

( inuind 29 024. 1.0 529

1
56

1

2. 1, l«- ]. 0, 1
1

( iround
i

1 1 1 1

28 686.5 1.0 529

56 2, 2, 0^ 1, 1. 0
1

( iround III 28 689.5 .2 529

1
56 2. 2. 1^ 1. 1, 1

1

( iround

i

1

I

1

1

28 694.0
1

-5 529

1
57

1

2, 1. l'^ 1. 0. 1
t

(Ground
;

1 1 1 1

29 045. 1 1.0 529

57 2, 2. 0^ 1, 1, 0 (.round 29 052. 1.0 529
57

1
2. 2, 1^ 1. 1, 1

1

(.round 29 057.
!

1.0 529

58 2, 1, 1*- 1. 0. 1 ( iround
1 1 1 1

28 870. 1.0 529
58 2, 2. 0^ 1. 1. 0

1

(iround 29 045. 1.0 529

1
59

1

2. 1. 1«— 1. 0. ] ( iround 28 715. 1.0 529

1
59

1

2, 2. O'^ 1. 1. 0
1

(Iround 29 095. 1.0 529

1
61

!

2. *- 1-
1 (Ground

1 1 1 1

20 845.4
I

.2 529

i

62 2, ( iround 21 051.8 .2 529

1
63

1

2, 1. 1^ 1. 0. 1 ( .round 21 146. 1.0 529

63 2. 2, 0^ 1. 1. {) (Ground 21 241. 1.0 529

1
63

1

2, 2, 1^ 1. 1. 1 ( iround i
1

1 1 1

21 329. 1.0 529

64 2. 2. 0^ 1. 1. 0

i

( Ground
{II

21 211.
1

1.0 529

1
65

1

Not Reported
1

(Ground
1 1 1 1 1

28 392. '

.1 529
65 Not Reported

1

( .round II 28 989. 1 529

65 Not Reported
1

1

( iroiHul
1 1 1 1 1

1
1 1 1

1

29 063. • 1 529

1
66

i

2. 1. 1^ 1. 0. 1 ( .roiHid
1 1 1 1 1

1 1 1

'1
1

20 938.8
1

-2 529
66 2. 2. 0^ 1, 1, 0

!

( Ground
1 1 1 1 1

21 032.1
1

.2 529

1
66 2, 2. 1^ 1. 1, 1

1

( .round
1 1 1 1 1

21 117.2
1

-2 529

Bi'H„

B"»B1'H„

B"B"'B,VH.,

B"B"'B"B'»B"H,

B/.°B.l'Hc,

B"'B"B'"B"B"'H^

BVB'"D„

B^"B,VD,,

B/,'BrD,

B!^H,

B"B"'B.''D„

7



70 - Bismuth Trichloride Molecular Constant Table

BiClj Cv BiCla

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

Bi^o^Clf C3V 71 1 497. M <0.03

References:

ABC: 759 Dj: 759

Bismuth Tric hloride Spectral Line Table

Is(jt()pic Species Id.
1

Riitational Vih. State
1

i

Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos.
I

f;
i

F'
1

F, IF
i i i 1

MHz
j
±MHz

Bi-""Cli 71
!

3, ^ 2. ( .round

i

I i 1

1 1 1 1

8 982.
1

1

1. 759
71

1
6. ^ 5, Ground

1 1 1 1

17 944.
1

1. 759

8



80 — Bromine Trifluoride Molecular Constant Table

I

BrFj Cav BrFj

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

Br"Ff

Br»'FJ'

81

82

10841.25 M
10806.99 M

4077.57 M
4077.21 M

2958.59 M
2956.01 M

.260

.250

-.71609

-.71438

Id. Ma eQq eQq eQq (Da d oit, d OJe d a>d d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

81 0. X 1.0 M 0. X 607.57 aa 501.78 bb -1109.35 cc

82 506.13 aa 419.21 bb -925.34 cc

References:

ABC: 765 A: 765 x: 765 /a: 765 eQq: 765

Bromine Trifluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
j

F' F
1
F

!

MHz ±MHz

Br^'FJ" 81 1, 0^ 1, 0, 1
1

Ground 3/2
1

5/2 7 691.42 765

81 1, 0^ 1, 0, 1 Ground 3/2
1

1/2 7 812.84 765

81 1, 0^ 1, 0, 1 Ground 5/2
1

3/2 7 816.22 765

81 1, 0^ 1, 0, 1 Ground 5/2 5/2 7 967.96 765

81 1, 0*- 1, 0, 1
1

Ground 1/2 3/2 8 039.00 765

81 2, 1, 2<- 1, 0, 1
1

Ground 7/2
1

5/2 19 667.92 765

81 2, 1, 2^ 1, 0, 1 Ground 5/2 3/2 19 793.83 765

81 2, 1, l->- 2, 0, 2 Ground 5/2 5/2 8 911.82 765

81 2, 1, 1<- 2, 0, 2 Ground 7/2 7/2 9 215.06 765

81 3, 1, 2-^ 3, 0, 3
1

Ground 7/2 7/2 11 022.16 765

81 3, 1, 2*- 3, 0, 3
1

Ground 5/2
1

5/2 11 162.14 765

81 3, 1, 2^ 3, 0, 3
1

Ground 9/2 9/2 11 319.44 765

81 3, 1, 2^ 3, 0, 3
1

Ground 3/2
1

3/2 11 462.68 765

Br»'FJ9 82 1, 0^ 1, 0, 1
1

Ground 3/2 5/2 7 691.42 765

82 1, o«- 1, 0, 1
1

Ground 3/2
1

1/2 7 792.44 765

82 1, 0*- 1, 0, 1
1

Ground 5/2
1
3/2 7 795.73 765

82 1, 0^ 1, 0, 1
i

Ground 5/2
1
5/2 7 922.30 765

82 1, 0*- 1, 0, 1
1

Ground 1/2
1
3/2 7 981.36 765

82 2, 1, 2^ 1, 0, 1
1

Ground 7/2 •

1

5/2 19 633.95 765

82 2, 1, 2<- 1, 0, 1 Ground 5/2 3/2 19 739.27 765

82 2, 1, 1-^ 2, 0, 2 Ground 5/2 5/2 8 819.04 765

82 2, 1, 1^ 2, 0, 2 Ground 7/2 7/2 9 173.13 765

82 3, 1, 2^ 3, 0, 3 Ground 7/2 7/2 11 033.69 765

82 3, 1, 2^ 3, 0, 3
1

Ground 5/2
1
5/2 11 150.02 765

82 3, 1, 2«- 3, 0, 3
1

Ground 9/2 9/2 11 282.56 765

82 3, 1, 2^ 3. 0, 3 Ground 3/2
1
3/2 11 401.82 765

9



90 — Bromotrifluorosilane Molecular Constant Table ,i

Bromotrifluorosilicane

BrFaSi - C3V SiFjBr

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

Si'TJ»Br" C3V 91 1 549.98 M 1 549.98 M .0008

C3V 92 1534.14 M 1534.14 M .0008

\

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
oib d

1/cm
tOc d

1/cm
fJd d

1/cm

91

92

440
370

Br'»

Br«»

References:

ABC: 311 Djk: 311 eQq: 311

Add. Ref. 233,493

Bromotrifluorosilane Spectral Line Table

Id. Vih State Hyperfine A.CC Ref.

No. Quantum Nos. F/
1
F' F,

1
F

1

MHz ±MHz

Si^TJ^'Br'" 91 16, 0<-15, 0 Ground 129/2

1

127/2 49 597.80 311

91 16, 0^15, 0 Ground |35/2 33/2 49 599.22 311

91 16, 0^15, 0 Ground 131/2 31/2 49 599.22 311

91 16, 0^15, 0 Ground 131/2 29/2 49 599.86 311

91 16, 0*-15, 0 Ground 129/2 27/2 49 599.86 311

91 16, 1^15, 1 Ground 135/2 [33/2 49 599.22 311

91 16, 1^15, 1 Ground 133/2 131/2 49 599.22 311
91 16, 1<-15, 1 Ground 131/2 29/2 49 599.86 311

91 16, 1<-15, 1 Ground 29/2 27/2 49 599.86 311

91 16, 2^15, 2 Ground 31/2 29/2 49 599.22 311

91 16. 2<-15, 2 Ground |29/2 127/2 49 599.22 311

91 16. 2^15, 2 Ground 135/2 133/2 49 599.22 311

91 16, 2^15, 2 Ground 131/2 129/2 49 599.86 311

91 16, 3^15, 3
1

Ground 135/2 133/2 49 598.42 311

91 16, 3^15, 3
1

Ground 29/2 27/2 49 599.22 311

91 16, 3^15, 3
1

Ground |33/2

1

131/2 49 599.86 311

91 16, 3'^15, 3
1

Ground 131/2 [29/2 49 599.86 311

91 16, 4^15, 4
1

Ground 135/2 |33/2 49 597.80 311

91 16, 4^15, 4
1

Ground 133/2 131/2 49 599.86 311

91 16, 4-^15, 4
1

Ground 131/2 |29/2 49 600.90 311

91 16, 5^15, 5
1

Ground j29/2 |27/2 49 596.60 311

91 16, 5^15, 5 Ground 135/2 133/2 49 596.60 311

91 16, 6^15, 6 Ground 135/2 133/2 49 595.72 311

91 16, 6^15, 6 Ground 29/2 127/2 49 595.72 311

91 16, 6^15, 6 Ground 131/2 129/2 49 601.56 311

91 16, 6^15, 6
1

Ground 133/2

1

131/2 49 601.56 311

91 16, 7^15, 7 Ground 135/2 133/2 49 594.38 311
91 16, 7^15, 7 Ground 29/2 27/2 49 594.38 311

91 16, 8*-15, 8 Ground 129/2 27/2 49 592.25 311

91 16, 8^15, 8
1

Ground |35/2 133/2 49 593.00
1

311

10



Bromotrifluorosilane ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum INos. r r MHz ±MHz

C;28iri9R-.79oi r 3 or Ql lO, o* ID, o i^round 33/2 31/2 /ifi /^oo on oiloil
91 16, 9-^15, 9 Ground DD/2 33/z 49 591.66 311
91 16, 9^15, 9 Ground d1/Z on /ozV/z 49 603.30 311
Ql ID, lO, O Ground on /oz9/z 4y ouU.VU Q 1 1Oil
Ql 1^> IfilO, lO, D C^round 0 1 /o /10 AOO oo^V OUU.VU 31

1

Dll

C:28Tri9D-.81ji r 3 Di Q9 tyrounu 33/2 31/2 /io no9
'I'V UVZ.DO 31 1ol 1

92 16, 0*-15, 0 Ground oo/Z 49 092.38 311
92 16, 0-^15, 0 Ground ol/Z ZV/Z 49 092.88 311
Q9 lO, lO, u Ground zy/z Z //Z /lU 009 «P4'V UVZ.Oc) 31 1Dl 1

Q9 Ifi 1 «— 1

1

ID, i*^ lO, 1 Ground DD/Z AO n09 '^8
4'V UVZ.Do 31 1oil

Q9vz Ifi 1 <— 1 1ID, 1* lO, 1 Ground 33/2 31/2 /IQ 0094'V UVZ.DO 31

1

Dll
92 16, 1^15, 1 Ground 9Q/9ZV/Z 97/9Z //Z 49 092.88 311
92 16, 1^15, 1 Ground ^1 /9Ol/Z 90/9ZV/Z 49 092.88 311
Q9 Ift 9«— 1 9ID, ID, Z Ground oD/Z ^11 /9Dl/Z dQ flQ9 ^ft 31

1

Oil
92 Ifi 9«—l'^ 9Itl, Z^ ID, Z Ground 9Q/9ZV/Z 97/9Z / /Z dQ HQ9 31

1

Ol 1

92 1^> 9«—l=i 9lO, Z^ ID, Z r Avtround 31/2 29/2 dQ nQ9 HR 31 101

1

92 16, 3^15, 3 Ground od/z DD/Z 49 091.70 311
92 16, 3-^15, 3 Ground 31/2 29/2 49 092.88 311
Q9VZ 10, lo, O Ground 33/2 O 1 /od1/z Af\ AflO OO4v UVZ.OO 311
Q9yz 10, ID, 4 Ground oo/ozV/z 07 /OZ //Z 4V UVl.UU 311

09 r AwTound 35/2 33/2 4.0 001 no ^1

1

Dll

92 16, 4<-15, 4 Ground OO/Z ^1/9Dl/Z 49 092.88 311

92 16, 4^15, 4 Ground ol/Z 90/9ZV/Z 49 093.60 311
Q9 lO, 0*= lO, 0 Ground zy/z 97/9Z i/Z AO non 99 31

1

Oil
09VZ 10, 0*^ lO, O Ground OD/Z 0 0/9dd/Z A.Q non 99 31 1Oil

Q9VZ 10, O* ID, D Ground 33/2 31/2 AO noQ An4'V UVD.OU 311Oil
92 16, 5<-15, 5 Ground Q 1 /9d1/z OQ/9/y/z 49 093.60 311
92 16, 6^15, 6 Ground dD/z dd/Z 49 089.18 311
09 iO, ID, O Ground 29/2 27/2 4'V UoV. lO 31

1

Ol 1

09VZ lO, D* ID, 0 Ground 31/2 29/2 AO noA 9n4'V UV4.ZU 31 1Dll

92 16, 6^15, 6 Ground 33/2 31/2 49 094.20 311
92 16, 7^15, 7 Ground 35/2 33/2 49 088.01 311
92 16, 7-^15, 7 Ground 29/2 27/2 49 088.01 311

11



100 — Bromogermane Molecular Constant Table I

Germanyl Bromide

BrGeHg Cav GeHsBr
|

Isotopic Species
Pt

Gp.
Id.

No.

A
MHz

B
MHz

c
MHz

D.

MHz
'-'JK

MHz Amu K

c 101 M
r 102 2410.17 M

vtC n3Dr '-'3V 2406.42 M
Ge"H;,Br»' C3V 104 2 378.01 M
Ge'^HjBr'^ C3V 105 2375.88 M
Ge^^HaBr*' C3V 106 2 347.46 M
Ge'^HjBr^'' C3V 107 2346.84 M
Ge'^HjBr"' C3V 108 2318.37 M

Id.

No. Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

&Ja d

1/cm
(Ob d

1/cm
We d

1/cm
(Da d

1/cm

101

102

380 Br^^

321 Br«'

References:

ABC: 230 eQq: 230

Add. Ref. 375

Bromogermane Spectral Line Table

Isotopic Species Id. Rotational
j

Vib. State Hyperfine Frequency Acc.
1

Ref.

No. Quant urn Nos.
1

F' F MHz ±MHz
!

Ge^^HsBr'^ 101 5, ^ 4,
1

Ground 24 385.54 230

Ge^HaBr*' 102 5, 4,
j

Ground 24 101.61 230

Ge^HaBr'** 103 5. ^ 4,
1

Ground 24 064.35 230

Ge^HjBr*' 104 5, 4,
1

Ground 23 780.11 230

Ge'^HjBr™ 105 5, ^ 4,
1

Ground 23 758.99 230

Ge'^HjBr-*' 106 5, ^ 4,
1

Ground 23 474.75 230

Ge'^HsBr'" 107 5, ^ 4,
1

Ground 23 468.0 230

Ge^'^HjBr'*' 108 5, ^ 4,
1

Ground 23 183.8 230

12



110 — Bromosilane
Bromosilicane, Silyl Bromide

Molecular Constant Table

BrHjSi SiHjBr

Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^

Si^HjBr'* C3V Ill iVl 4- OZ 1 . /z IVI

SPHjBr" r
'-3V 112 4292.64 M 4292.64 M

C:29LJ Rr^S r 113 4232.96 M 4232.96 M
Si^HjBH" c'-3V 114 4203.70 M 4203.70 M
SPHsBr'^ 115 4 149.39 M 4 149.39 M
Si^HjBr" C3V 116 4 120.09 M 4 120.09 M

Id.

No.
Ala

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

<t)a d

1/cm
cob d

1/cm
d

1/cm
<Ud d

1/cm

Ill

112

1.32 M 0. X 0. X 336

278

Br'»

Br«>

References:

ABC: 159 a^: 375 eQq: 159

Add. Ref. 230,493

Bromosilane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
j

Ref.

No. Quantum Nos. F' F MHz
i

±MHz
i

Si^'HjBr" Ill 2, <- 1, Ground 17 287.30
1

-08
1

159

111 3, 2, Ground 25 930.32 .08 159

Si^'HaBr"' 112 2; 1, Ground 17 170.45
1

-08
!

159

112 3, 2, Ground 25 755.89
1

-08
!

159 '

Si^'^HaBr" 113 3, 2, Ground 25 397.80
1

-08
1

159

Si^^HaBH" 114 3, *- 2, Ground 25 222.21
1

-08 159

Si'OHjBr™ 115 3, 2, Ground 24 896.33
1

-08
!

159

Si'OHjBr"' 116 3. 2, Ground 24 720.57 .08
1

159

1. This line is possibly the same one for which the Stark effect was measured by Mays and Dailey, as reported in JCP 20, 1965 (1952).
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120 — Nitrosyl Bromide Molecular Constant Table

BrNO C, NOBr

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

N'^O'^Br^"

N"0'«Br8>

Cs

Cs

121

122

83340. M
83 340. M

3 747.24 M
3722.49 M

3 586.00 M
3563.34 M

Id. Mb eQq eQq eQq tOa d tOb d ct)c d aj<j d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

121 1.80 M .50 ''M 0. X 388.3 aa -239.5 bb -148.8 cc

122 325.5 aa -200.2 bb -125.3 cc

1. Calculated, since fji^= 1.80 Debye and /x= 1.87 Debye.

References:

ABC: 727 /J.: 856 eQq: 727

Add. Ref. 647,669,798

For species 121 . eQq(xx) = - 290.2 MHz, eQq(yy) = - 148.8 MHz.
For species 122, eQq(xx) = - 242.6 MHz, eQqiyy)= - 125.3 MHz. Ref. 727.

Nitrosyl Bromide Spectral Line Table

Isotopic Species Id. Rotational
—

J-

Vib. State
1

Hyperfine
|

Frequency Acc. Ref.

Nr.i> o. Quantum N1\ OS.
—^-

1 IT' 1 P' TT 1r
1

MHz ±MHz

121 Q
•J,

n 0* 9z. A
2

1

Ground 1 1 Q/9
1 1

y/z 7/91//Z| 21 993.86 .25 727

121 0
•J,

A 0* 9z. A
vJ, 2 Ground 7/9 1^/9o/Z| 21 993.86 .25 727

1 91 3, 0, 3«— 9 A
U, 2 Kyi U Ul lU Ml/9

I
\
of ^ 1 /91/Z| 22 016 97 25 727

121 3! 0! 3^ 9z. A
U, 2

1

( wTAlI n

H

\yl U III lU =;/9 •1/9o/Z] 99 016 97 .25 727
1 91 3, 1, 2^ 2, 1, I

1

VTl U 111 lU 9/2 7/2 22 230 38 .25 727

121 3, 1, 2-^ 2, 1, 1
1

Ground
1

1

3/2 1/2| 22 233.60 .25 727

121 3, 1, 2, 1, 1 Ground 7/2 5/2i 22 254.57 .25 727

121 3, 1, 2-^ 2, 1, 1
1

Ground
1

5/2 3/21 22 258.34 .25 727

121 3, 1, 3*- 2, 1, 2
1

Ground
1

5/2 5/2 21 742.93 .25 727

121 3, 1, 3<- 2, 1, 2
1

Ground
1
3/2 1/2| 21 745.74 .25 727

121 3, 1, 3^ 2, 1, 2
1

Ground
1 1

9/2 7/2| 21 747.91 .25 727

121 3, 1, 3^ 2, 1, 2
1

Ground 5/2 3/2| 21 769.84 .25 727

121 3, 1, 3^ 2, 1, 2
1

Ground 7/2 5/2| 21 771.95 .25 727

121 3, 2, 1^ 2, 2, 0
1

Ground
1
5/2 7/2 21 972.29 .25 727

121 3, 2, 1^ 2, 2, 0 Ground
1 1

7/2 7/2| 21 972.29 .25 727

121 3, 2, 1^ 2, 2, 0
!

Ground
1 1

9/2 7/2| 21 972.29 .25 727

121 3, 2, 1^ 2, 2, 0
1

Ground 3/2 3/2| 22 001.07 .25 727

121 3, 2, 1^ 2, 2, 0
1

Ground
1

5/2 3/2| 22 001.07 .25 727
121 3, 2, 1^ 2, 2, 0

1

Ground
1

3/2 5/2 22 069.77 .25 727

121 3, 2, 1«- 2, 2, 0
1

Ground
1

7/2 5/2] 22 069.77 .25 727

121 3, 2, 1^ 2, 2, 0
1

Ground
1 I

5/2 5/2] 22 069.77 .25 727

121 3, 2, 2^ 2, 2, 1
1

Ground
1 1

5/2 7/2 21 972.29 .25 727

121 3, 2, 2^ 2, 2, 1
1

Ground 9/2 7/2 21 972.29 .25 727

121 3, 2, 2^ 2, 2, 1
1

Ground
1 1

7/2 7/2 21 972.29 .25 727

121 3, 2, 2^ 2, 2, 1 Ground
1 1

3/2 3/2 22 001.07 .25 727

121 3, 2, 2^ 2, 2, 1
1

Ground
1 1

5/2 3/2| 22 001.07 .25 727

121 3, 2, 2^ 2, 2, 1 Ground
1 1

3/2 5/2 22 069.77 .25 727

121 3, 2, 2^ 2, 2, 1 Ground
1

7/2 5/21 22 069.77 .25 727

121 3, 2, 2^ 2, 2, 1
1

Ground
1

5/2 5/2| 22 069.77 .25 727

N^O'^Br"' 122 3, 0, 3^ 2, 0, 2

1

Ground
1 1

9/2 7/2| 21 852.23 .25 727

122 3, 0, 3^ 2, 0, 2

1

Ground
1

7/2 5/21 21 852.23 .25 727

122 3, 0, 3<- 2, 0, 2
i

Ground
! 1

5/2 3/21 21 871.10 .25 727

122 3, 0. 3-^ 2, 0, 2 Ground
1 1

3/2 1/21 21 871.10 .25 727

1
122 3, 1, 2^ 2, 1. 1

1

Ground
1 1

9/2 7/21 22 086.65 .25 727

•
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Nitrosyl Bromide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.
No. Quantum Nos. F' F' p MHz

iN.'^O Br^ 1 122 3, 1, 2<— 2, 1, 1 Ground 3/2 1/2 22 089.42 .25 727
122 3, 1, 2«- 2, 1, 1 Ground 7/2 5/2 22 106.69 .25 727
122 3, 1, 2^ 2, 1, 1 Ground 5/2 3/2 22 110.25 .25 727
122 3, 1, 3<— 2, 1, 2 Ground 5/2 5/2 21 606.22 .25 727
122 3, 1, 3^— 2, 1, 2 Ground 3/2 1/2 21 608.49 .25 727

122 3, 1, 3<— 2, 1, 2 Ground 9/2 7/2 21 609.91 .25 727
122 3, 1, 3<- 2, 1, 2 Ground 5/2 3/2 21 628.84 .25 727
122 3, 1, 3-^ 2, 1, 2 Ground 7/2 5/2 21 6.30.32 .25 727

122 3, 2, 1«— 2, 2, 0 Ground 5/2 7/2 21 835.19 .25 727
122 3, 2, 1«— 2, 2, 0 Ground 9/2 7/2 21 835.19 .25 727

122 3, 2, 1«— 2, 2, 0 Ground 7/2 7/2 21 835.19 .25 727

122 3, 2, 1*- 2, 2, 0 Ground 5/2 3/2 21 858.69 .25 727

122 3, 2, 1^ 2, 2, 0 Ground 3/2 3/2 21 858.69 .25 727

122 3, 2, 1«— 2, 2, 0 Ground 3/2 5/2 21 916.77 .25 727
122 3, 2, 1«— 2, 2, 0 Ground 5/2 5/2 21 916.77 .25 727

122 3, 2, 1<— 2, 2, 0 Ground 7/2 5/2 21 916.77 .25 727
122 3, 2, 2-^ 2, 2, 1 Ground 7/2 7/2 21 835.19 .25 727
122 3, 2, 2^ 2, 2, 1 Ground 5/2 7/2 21 835.19 .25 727
122 3, 2, 2<— 2, 2, 1 Ground 9/2 7/2 21 835.19 .25 727
122 3, 2, 2<— 2, 2, 1 Ground 5/2 3/2 21 858.69 .25 727

122 3, 2, 2^ 2. 2. 1 Ground 3/2 3/2 21 858.69 .25 727

122 3, 2, 2^ 2, 2, 1 Ground 5/2 5/2 21 916.77 .25 727

122 3, 2, 2<— 2, 2, 1 Ground 3/2 5/2 21 916.77 .25 727
122 3, 2, 2<— 2, 2, 1 Ground 7/2 5/2 21 916.77 .25 727

N U Br" 123 4, ,
<— 3, , 28 820.1 798

123 4, ,
«- 3, , 28 823.9 798

123 4, , ^ 3, , 28 827.4 798
123 4, ,

<— 3, , 28 829.4 798
123 4, ,

<— 3, , 28 831.7 798

123 4, ,
<— 3, , 29 007.1 798

123 4, , ^ 3, , 29 014.9 798
123 4, ,

«- 3, , 29 122.8 798
123 4, , 3, , 29 132.6 798
123 4, ,

<— 3, , 29 154.0 798

123 4, , 3, , 29 196.0 798
123 4, ,

<- 3, , 29 266.4 798
123 4, , ^ 3, , 29 307.9 798
123 4, ,

*— 3, , 29 320.0 798
123 4, ,

*— 3, , 29 326.3 798

123 4, ,
<— 3, , 29 330.4 798

123 4, , 3, , 29 359.1 798
123 4, ,

<- 3. , 29 463.3 798
123 4, ,

<— 3, , 29 468.4 798
123 4, ,

*- 3, , 29 504.3 798

123 4, ,
*— 3, , 29 517.8 798

123 4, , ^3, , 29 618.2 798
123 4, , ^3, , 29 657.8 798
123 4, ,

<— 3, , 29 664.0 798
123 5, . 4, , 35 870. 798

123 5, . 4, , 36 030. 798
123 5, , -^4, , 36 280. 798
123 5, , ^ 4, , 36 420. 798
123 5, , ^4, , 36 480. 798
123 5, , *— 4, , 36 630. 798

123 5, , 4, , 36 710. 798
123 5, , 4, , 36 810. 798
123 5, , ^4, , 36 830. 798
123 5, ,

<- 4, , 37 100. 798
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130 — Phosphorus Tribromide Molecular Constant Tabled

BrgP C3V PBrj

Isotopic Species
Pt

Gp.

lU.

No. MHz MHz
Q

MHz MHz
n
MHz

A

Amu A^

P^Brf" C3V

131

132

996.4 M
974.4 M

996.4 M
974.4 M

Id.

No.
Ma

Debye
Mb

Debye
Mo

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

&>a d

1/cm
a>b d

1/cm
a»c d

1/cm
Wd d

1/cm

131 .61 M 0. X 0. X

References:

ABC: 252 m: 534
No Spectral Lines

140 — Cyanogen Bromide Molecular Constant Table
Bromine Cyanide

CBrN C„v BrCN

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

K

Br™C"='N"' C„v 141 4 120.230 M 4 120.230 M .00088

Br«'C'2N"» C„v 142 4096.804 M 4096.804 M .00087

Br^C'^N" C„v 143 4073.373 M 4073.373 M
Br»'C"N" c.v 144 4049.608 M 4049.608 M

C.v 145 3944.846 M 3944.846 M
Br^'C'^N'^ C„v 146 3921.787 M 3921.787 M

Id. Ma Mb Mc eQq eQq eQq OJa d ojb d a>c d (Oa d
No. Debye Debye Debye Value(MHz) Rel. Value{MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

141 -3.83 N" 685.9 Br™ 580 1 368 2 2187 1

142 2.94 M 0. X 0. X 572.5 Br»'

References:

ABC: 240,401 Dj: 663 fi: 112 eQq: 112,401 w: 1029

Add. Ref. 42,59,61,62,63,64,70.81,97,105,200,569,601,636

Excited Mode: (0, 1, 0) (1,0, 0) (0, 2, 0)

Species eQq(Br) in MHz q,(MHz)

141 682.84 688.5 680.9 3.912
142 570.44 575.2 568.1 3.845

Ref. 401 773 773 112

For a discussion of Fermi resonance as exhibited by this molecule, and calculated values of related
parameters, see references 663 'and 401.



Cyanogen Bromide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

iNo. Quantum Nos.
1

V ; V ; V
a ' b r

F' F MHz ±MHz

Br™C'^N" 141 1<- 0 1;0, 0;0 1/2 3/2 8 047.08
•[

773
141 1*- 0 Ground 1/2 3/2 8 070.45 773
141 1-^ 0 0;2, 0;0 1/2 3/2 8 109.78 'l 773
141 1<— 0 1;0, 0;0 5/2 3/2 8 183.87 •1 773
141 1<— 0 Ground 5/2 5/2 3/2 5/2 8 206.18 •1 773

141 1<— 0 Ground 5/2 7/2 3/2 5/2 8 206.92 773

141 l-<- 0 Ground 5/2 3/2 3/2 5/2 8 207.39 i 773

141 l-<- 0 0;2, 0;0 5/2 3/2 8 245.29 .1 773
141 1«— 0 1;0, 0; 0 3/2 3/2 8 356.48 •1 773
141 1*— 0 Ground 3/2 5/2 3/2 3/2 8 377.95 -1 773

141 1«— 0 Ground 3/2 3/2 3/2 3/2 8 378.58 773
141 1<- 0 Ground 3/2

1 /O
1/2 3/2 3/2 8 379.38 ;} 773

141 I*- 0 0;2, 0;0 3/2 3/2 8 416.30 •1 773
141 2*— 1 Ground 1/2 3/2 3/2 3/2 16 172.30 •1 773
141 2<— 1 Ground 1/2 3/2 3/2 5/2 16 172.90 •1 773

141 2<— 1 Ground 1/2 3/2 3/2 1/2 16 173.40 773

141 2"- 1 1;0, 0;0 3/2 3/2 16 299.07
}

773
141 2<- 1 Ground 3/2 5/2 3/2 5/2 16 345.38 .1 773
141 2«— 1 Ground 3/2 3/2 3/2 3/2 16 346.17 •1 773
141 2*— 1 1;0, 0; 0 7/2 5/2 16 420.97 1 773

141 2<— 1 1;0, 0;0 5/2 3/2 16 420.97 773

141 2-«- 1 1;0, 0;0 1/2 1/2 16 435.3 J 773

141 2<- 1 Ground 7/2 5/2 16 466.35 .1 773

141 2*— 1 Ground 5/2 3/2 16 466.35 •1 773

141 2«— 1 Ground 1/2 1/2 16 480.92 •1 773

141 2«— 1 Ground 3/2 5/2 16 517.8 773

141 2^ 1 0;2, 0;0 7/2 5/2 16 542.45 ;{ 773

141 2<- 1 0;2, 0;0 5/2 3/2 16 542.45 .1 773
141 2'«— 1 0; 2, 0; 0 1/2 1/2 16 556.67 773
141 2^^ 1 1;0, 0; 0 5// 5/2 16 593.38 773

141 2«— 1 1;0, 0; 0 3/2 1/2 16 608.6 773

141 2«- 1 Ground 5/2 5/2 16 638.40 ;} 773

141 2«- 1 Ground 3/2 1/2 16 653.58 .1 773
141 2«— 1 0; 2, 0; 0 5/2 5/2 16 712.9 1 773
141 2«— 1 0; 2, 0; 0 3/2 1/2 16 727.97 •1 773

141 3«— 2 Ground 3/2 3/2 24 583.00 112

141 3«- 2 Ground 5/2 5/2 24 633.71 112

141 3«- 2 1;0, 0;0 3/2 1/2 24 687.11 112

141 3<- 2 1;0, 0; 0 5/2 3/2 24 687.11 112

141 3«- 2 Ground 7/2 5/2 24 713.05 112

141 3<— 2 Ground 9/2 7/2 24 713.05 112

141 3-^ 2 Ground 3/2 1/2 24 755.22 112

141 3<- 2 Ground 5/2 3/2 24 755.22 112

141 3'<— 2 0; 1,-1; 0 3/2 1/2 24 760.76 112

141 3<— 2 0; 1,-1; 0 9/2 7/2 24 760.76 112

141 3«— 2 0; 1,+ 1; 0 3/2 1/2 24 784.02 112
1/11 U; 1,+ 1; U 9/2 7/2 Z4 /o4.Uz 11/

141 3«- 2 1; 1,-1;0 5/2 3/2 24 803.00 112

141 3«- 2 0; 1,-1;0 7/2 5/2 24 803.00 112

141 3^^ 2 0; 1,+ 1;0 5/2 3/2 24 826.70 112
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Cyanogen Bromide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

Quantum IVos. r r ivirii ±MHz

141 n. 1 +1 . nI/, l,Tl,U 7/2 5/2 94. 89ft 70Zt OZO. i o 112

141 3*- 2 0; 2,±2;0 1/9 1/9o/ z 24 860.6 1020

141 3-^ 2 0; 2,±2;0 5/2 1/9o/ z 24 860.6 1020

141 Ground 7/9 7/9'/z 94. Sfl4 57 112
idl 0-1 —1-0 11^ 7/9'/z 94 ftQO 0Z'T 1020

141 5/2 5/2 94 Qftl 5Zt* 701.0 1020

141 3-^ 2 0;2,±2;0 ^/9 5/2 24 981.5 1020

141 3<- 2 0;2,±2;0 7/9 5/2 24 981.5 1020
Ml fl. 1 4-1 AU, 1 ,^ 1 , V 7/9 7/9'/z zo uuu.u 1020
Ml Ground ^/9o/ z 19 804 5ftOZ OU*T.OU 106

MlI'Tl 'T^ O Oround 11/2 9/2 19 Qi^ft ftaOZ ^oo.oo 106

141 4^ 3 Ground Q/9 7/9(/Z 32 956.68 106

141 4^ 3 Ground 7/9 '^/9o/ z 32 976.40 106
MlI'Tl 'T^ O Ground ^/9 1/9o/ z 19 Q7ft 40OZ " i U.'tU 106
Mliti Ground Q/9V/Z Q/9y/z 40 974 00 10

. lU 401

MlIf 1 15/2 13/2 40 109 97OUZ.Z (
10

. lU 401'tUI

141 6^ 5 1;0. 0;0 1 ^/9 1 1 /91 1/ z 49 302.27 .10 401

141 6^ 5 1;0, 0;0 Q/9 7/9 49 310.06 .10 401
MlI'Tl 1 • n n- n1 , u, u,

u

11/2 Q/9y/z 40 11 0 Oft 10
. lO 4014*0

1

141 6«— 5 Ground 11/2 11/2 40 108 00 10 401

141 6*— 5 A- 1 —10 9/2 9/2 40 401 74 15 401

141 6^ 5 Ground 13/2 13/2 11/2 13/2 49 438.01 .15 401

141 6^ 5 Ground 15/2 15/2 13/2 15/2 49 438.01 .15 401
-

141 6^ 5 Ground 13/2 1 1/2 40 410 1 9'T07.1Z .10 401

141 5<— 5 Ground 15/2 13/2 40 410 1 9'T7 'T07.1Z .10 401

141 6«— 5 vrrounQ 13/2 11/2 11/2 11/2 40 440 40 1 5
. 1.J 401

141 6<- 5 Ground 15/2 13/2 13/2 13/2 49 440.40 .15 401

141 6<- 5 1; 1,-1;0 15/2 13/2 49 443.83 .20 401

141 6*— 5 Ground yi z Q/9^/ z 7/9'/z Q/9"/z 40 44"^ ft'^'T7 't'tO.UO . lO 401

141 5<— 5 11/2 11/2 Q/9"/

z

11/2 40 44 ft'^ .15 401

141 6<— 5 t I n /I 11/2 9/2 40 44ft 00 10
. lU 401'tUI

141 6<- 5 Ground Q/9^/z 7/9</z 49 446.90 .10 401
141 6^ 5 Ground Q/9V/ z 7/9 7/9//z 7/9 49 448.31 .15 401
141 6<— 5 I- I —1-0 13/2 11/2 40 448 11 90.zu 4014U1
141 5^ 5 Ground 11/2 Q/9"/z Q/9v/z Q/9

. ^/ ^ 40 448 11'TV 'Tf'O.Ol
1 c;

. lO 401

141 6<— 5 Q. J 0 9/2 9/2 40 4=19 =^04*7 toz.ov 1 c
. lO 401

141 6*- 5 1; l'+l;0 Q/9^/z 7/9
' /z 49 496.11 .20 401

141 6^ 5 1; 1,+ 1;0 11/2 Q/97/

Z

49 501.09 .20 401
141 6<— 5 n- 1 — 1 • nO, 1 , 1 , ^ 11/2 11/2 40 ^^90 01 .10

141 6<— 5 n- 1 — 1 • 0O, 1 , 1 1 v 15/2 13/2 40 R'^9 ft94-7 OOZ.DZ 1 n

141 5<— 5 01 — 1 • 0 13/2 11/2 40 "^=^7 401-7 Oo i .Hey V in 4'UX

141 6<- 5 0; l!-l;0 Q/9"/z 7/9//z 49 558.32 .10 401
141 6^^ 5 0; 1,-1;0 11/2 Q/9y/z 49 563.28 .10 401
141 6<— 5 Q. I -(-J. Q 1 1 /91 l/Z 11/2 40 '^ft7 4^^4*7 OO i .4-0

T C
. 10

141 5<— 5 Q. I Q 15'2 13/2 40 ROQ t;7
4-7 077.0 /

1

0

. lU

141 5^ 5 Q. I 4-]^. Q 13/2 11/2 40 ft04 11^0U4.O0 . lU
141 6<- 5 0; l!+l: 0 9/2 7/2 49 605.29 .10 401
141 6^ 5 Ground 13/2 13/2 49 610.43 .15 401
141 6-^ 5 0; 1,+ 1;0 11/2 9/2 49 610.43 .15 401
141 6<- 5 0;2, 0:0 13/2 11/2 1 49 666.19 .10

1
401
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Cyanogen Bromide
^

Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. v„ ; v' ; V
a ' b ' f

F' F MHz ±MHz

141 6<— 5 0; 2, 0;0 1.5/2 13/2 49 666.19 .10 401
141 6^ 5 0;2, 0;0 9/2 7/2 49 673.93 .10 40]

141 6^ 5 0;2, 0;0 11/2 9/2 49 673.93 .JO 401
141 6<— 5 0; 2,±2; 0 9/2 7/2 49 709.00 .10 401
141 6«— 5 0; 2, ±2; 0 15/2 13/2 49 709.00 .10 401

141- 6<— 5 0; 1,-1; 0 13/2 1.3/2 49 712.00 .15 401
141 6<- 5 0; 2,±2; 0 13/2 11/2 49 728.46 .10 401
141 6^ 5 0;2,±2;0 11/2 9/2 49 728.46 .10 401
141 6<— 5 0; 1,4-1; 0 13/2 13/2 49 757.39 .15 401
141 9<— 8 Ground 15/2 13/2 74 159.48 .18 240

141 9<- 8 Ground 17/2 15/2 74 159.48 .18 240
141 9^ 8 Ground 19/2 17/2 74 162.76 .18 240
141 9^ 8 Ground 21/2 19/2 74 162.76 .18 240
141 9->— 8 Ground 74 165. 165
141 10<— 9 Ground 82 405. 165

141 12<—11 Ground 98 879.19 .20 663
141 12^11 0; 1,-1;0 99 108.45 663 '

141 12^11 0; 1,-1;0 99 109.06 663 '

141 12<—11 0; 1,-1; 0 99 110.12 663 '

141 12<—11 0; 1,-1; 0 99 110.75 663 •

141 12^11 0; 1, + 1; 0 99 203.06 663 '

141 12^11 0; 1,+ 1;0 99 204.09 663 '

141 12*-11 0; 1,+ 1;0 99 204.70 663 '

141 15^14 Ground 123 594.73 .25 663
141 15«—14 0; 1,-1; 0 123 881.78 663 '

141 15«—14 0; 1,-1; 0 123 882.90 663 '

141 15^14 0; 1,+ 1;0 123 999.22 663 '

141 15^14 0; 1,+ 1;0 124 000.30 663 •

141 18-^17 Ground 148 307.36 .30 663
141 18«—17 0; 1,-1; 0 148 652.01 663 '

141 18^17 0; 1,-1; 0 148 652.83 663 '

141 18-^17 0; 1,+ 1;0 148 792.99 663 '

141 18-^17 0; 1,+ 1;0 148 793.79 663 '

141 21«—20 Ground 173 016.45 .35 663
141 21«—20 0; 1,-1; 0 173 418.77 663

141 21<-20 0; 1,+ 1; 0 173 583.26 663
141 24^23 Ground 197 721.69 .40 663
141 24<-23 0; 1,-1;0 198 181.25 663
141 24^23 0; 1,+ 1; 0 198 368.79 663
141 27«-26 0; 1,+ 1; 0 222 150.44 663

141 27<-26 Ground 222 422.34 .45 663
141 27<-26 0; 1,-1; 0 222 939.11 663
141 30-^29 Ground 247 117.75 .50 663
141 30*-29 0; 1,-1; 0 247 691.48 663
141 30<-29 0; 1,+ 1;0 247 925.95 663

Ground 971 Qfi7 OOO
141 36<-35 Ground 296 490.86 .60 663
141 39^38 Ground 321 167.1 .65 663
141 42-^1 Ground 345 837.0 1.0 663

II.
Some quadrupole splitting was observed in the high J transitions in the first excited bending mode, however they were not assigned

F values. These are listed as given in the 1956 article by Burrus and Gordy.
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Cyanogen Bromide Spectral Line Table

Isotopic Species

Br^'C'^N'^

Id.

No.

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

I 142

Rotational

Quantum Nos.

1-^ 0
1«- 0
1<- 0
1-^ 0
1<- 0

I*- 0
1*- 0
1-^ 0
1-^ 0
1^ 0

0

Vib. State

1:0, 0:0
Ground

0; 2, 0:

0

1;0, 0;0
Ground

1:0,

Ground
0:0

Ground
Ground
Ground

0:2, 0:0
Ground

1:0, 0:0
Ground
Ground

Ground
1:0. 0:0
1:0, 0:0

Ground
(iround

Ground
Ground

0:2, 0;0
0:2, 0:0
1:0, 0:0

1:0, 0:0
Ground
Ground

0:2, 0;0
Ground

1:0, 0:0
1:0, 0;0

Ground
1:0. 0:0
1:0, 0:0

Ground
Ground
Ground
Ground

0: 1,-1:0

0: 1,-1:0
0: 1,+ 1:0
0: 1,+ 1:0
0: 1,-1:0
0; 1,-1:0

0: 1,+ 1:0
0: 1, + 1:0

Ground
Ground
Ground

Hyperfine

F/
I

F'
I

F, IF
Frequency
MHz

1/2

1/2

1/21

5/2|

5/21

5/2

3/2

3/2

3/2

3/2

3/2

1/2

3/2

3/2

3/2

3/2

7/2

5/2

5/2

7/2

1/2

3/2

7/2

5/2

5/2

3/2

5/2

3/2

3/2

3/2

9/2

7/2

5/2

3/2

5/2

7/2

9/2

3/2

5/2

9/2

3/2

9/2

3/2

5/2

7/2

5/2

7/2

7/2

5/2

7/2

5/2

7/2

5/2

3/2

1/2

5/2

5/2

3/2

3/2

3/2

3/2

3/2

3/2

3/2|

3/2|

3/2|

3/2|

3/2|

3/2|

3/2!

3/2!

3/21

3/2|

3/2|

5/2|

3/2|

3/2|

5/2|

1/2

5/2|

5/2|

3/2

5/2

1/2

5/2

1/2

1/2

3/2

7/2

5/2

5/2

1/2

3/2

5/2

7/2

1/2

3/2

7/2

1/2

7/2

1/2

3/2!

5/2

3/2i

5/21

7/21

5/2

7/21

5/2|

I

5/2

3/2

3/2

3/2

5/2

3/2

1/2

8 028.04

8 051.48

8 090.25

8 142.89

8 164.96

8 165.68

8 286.87

8 308.27

8 308.89

8 309.67

8 346.07

16 129.96

16 227.73

16 273.00

16 273.62

16 274.38

16 329.72

16 329.72

16 375.43

16 375.43

16 387.20

16 417.0

16 451.27

16 451.27

16 473.20

16 486.04

16 518.62

16 531.31

16 605.92

24 465.33

24 506.75

24 506.75

24 507.38

24 541.18

24 541.18

24 573.86

24 573.86

24 608.92

24 608.92

24 622.93

24 622.93

24 645.82

24 645.82

24 658.89

24 658.89

24 682.13

24 682.13

24 717.19

32 643.13

32 720.28

Acc.

±MHz
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Cyanogen Bromide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyiierfine 1 Fretpiency
1
1

Acc.
1

Ref".

No. Quantum Nos. F' r
1

r, F 1r
1

MHz ±MHz
1

Br^'C'-N'^ 142 4^^ 3 (irou nd 11/2 9/2 32 770.13 106

142 4<- 3 (Ground 9/2 7/9 32 770.13
1

106

142 4-^ 3 Ground 7/2
\

^ 32 786.65 106

142 4<- 3 (^round 5/2 ^/9 32 786.65 106

142 4<— 3 Ground 9/2 0/9 32 913.24 1 106

142 6«— 5 1;0, 0:0 15/2 113/2

1

49 021.91 .10
\

401

142 6<- 5 (Ground 9/2 Q/9 49 021.91 .10 ! 401

142 6<- 5 1:0, 0;0 13/2 11/2 49 02].91 .10
i

401

142 6<— 5 1;0, 0; 0 9/2 1 7/2 49 028.32 .10 401

142 6«— 5 1:0, 0; 0 11/2 9/2 49 028.32 .10 401

142 .
6*- 5 Ground 11/2 |ll/2

1

49 125.04 .10
1

401

142 6^ 5 0; 1,-1;0 9/2 1 0/9 49 147.47 .15 401

142 b<^ 5 Ground 15/2 1 5/911 ^/9 15/2 49 157.27 .15 401

142 6«— 5 G rou nd 13/2 1 ^/9h 1 /9 13/2 49 157.27 .15 401

142 6«— 5 Ground 15/2 13/2 49 1.58.64 .10 401

142 6<— 5 ro u nd 13/2 111/2 49 158.64 .10 401

142 6^ 5 (Ground 15/2 1 ^/9 h ^/9 13/2 49 159.85 .15 401

142 (y<r- 5 Ground 13/2 1 1 /9 1 1 /9 11/21 49 159.85 .15 ! 401

142 6«— 5 Ground 11/2 11/2 9/2 11/2 49 163.82 .15 401

142 6<— 5 G r0u nd 9/2 9/2 7/2 0/21 49 163.82 .15 401

142 6^ 5 Ground 11/2
1

9/2 49 165.10 .10
1

401

142 6^ 5 Ground 9/2 7/2 49 165.10 .10 401

142 6^ 5 Ground 11/2 9/2 9/2 0/91 49 166.56 .15 401

142 6«— 5 Ground 9/2 7/2 7/2 7/9 49 166.56 .15 401

142 6'^ 5 0: 1, + 1; 0 9/2 9/9 49 195.39 .15
1

401

142 6«— 5 0; 1,-1; 0 11/2 111/2

1

49 244.47 .15
1

401

142 6^ 5 o! 15/2 13/2 49 271.73 .10 401

142 6-^ 5 0: 1,-1;0 13/2 11/2 49 275.67 .10 401

142 6«— 5 0; 1,-1; 0 9/2 7/9 49 276.54 .10 401

142 6«— 5 0: 1,-1; 0 11/2 9/9 49 280.69 .10
1

401

142 6^ 5 0; 1, + 1; 0 11/2 111/2

1

49 291.25 .15
1

401

142 6^ 5 Ground 13/2 113/2 49 301.67 .10 401

142 6^ 5 0; 1,4-1:0 15/2 1 ^z?
1

xo/ ^ 49 318.15 .10 401

142 6«— 5 0; 1,+ 1; 0 13/2 11/9|ii/Z 49 322.08 .10 401

142 6<— 5 0; 1,+1; 0 9/2 7/9 49 323.03 .10 401

142 6<— 5 0; 1,+ 1; 0 11/2
1

9/2 49 327.08 .10
1

401

142 6^ 5 0," 2, o! 0 13/2 11/2 49 385.48 .10
1

401

142 6-^ 5 0: 2, 0: 0 15/2 1 ^/9 49 385.48 .10 401

142 6<— 5 0; 2, 0;

0

9/2 1 7/9 49 391.95 .10 401

142 6<— 5 0: 2, 0: 0 11/2 0/9 49 391.95 .10 401

142 6«— 5 0; 1,-1; 0 13/2 |13/2

1

49 404.69 .15
!

401

142 6^ 5 o! 2^+2^0 9/2 7/9
1

'/^ 49 427.87 .10 401

142 6^ 5 0;2,±2;0 15/2 1 ^/9 49 427.87 .10 401

142 6<— 5 0; 2,±2: 0 11/2 0/9 49 444.30 .10 401

142 6-^ 5 0; 2, ±2; 0 13/2 11/2 49 444.30 .10 401

142 6'«— 5 0; 1,+ 1; 0 13/2 113/2 49 449.98 .15 401

142 9-^ 8 Ground 15/2 113/2 73 738.42 .18
1

240

142 9^ 8 Ground 17/2 115/2 73 738.42 .18 240

142 9^ 8 Ground 19/2 117/2 73 741.20 .18 240

1 142 9^ 8 Ground 21/2 119/2 73 741.20 .18
1

240

238-605 0-68—

3
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Cyanogen Bromide Spectral Line Table

Isotopic Species Id. Rotational Vib. State
[

Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
i

f; F' F MHz ±Mriz

Br«'C'-N" 142 9^ 8 Ground 73 742. 165

142 lO'^ 9 Ground 81 936. 165

142 12«-11 Ground 98 317.37 .20 663

142 12-^11 0; 1,-1;0
1

98 545.65 663 '

142 12^11 0; 1,-1; 0 98 546.18 663 '

142 12^11 0: l.-l: 0 98 547.08 663 '

142 12«-11 0; 1,-1; 0 98 547.63 663 '

142 12<-11 0; 1,+1;0 98 638.49 663 '

142 12-s-ll 0; 1,+ 1; 0 98 639.01 663 '

142 12^11 0; 1,+ 1;0 98 639.95 663

142 12-^11 0; 1,+ 1; 0 98 640.42 663

142 IS'^M Ground 122 892.50 .25 663

142 15*-14 0; 1,-1;0 123 178.33 663 '

142 15<-14 0; 1,-1; 0
1

123 179.40 663 '

142 15<-14 0; 1,+ 1; 0 123 294.38 663 '

142 15<-14 0; 1,+ 1; 0 123 295.31 663 '

142 18^17 . Ground 147 464.71 .30 663

142 18^17 0; 1,-1;0 147 807.77 663 '

142 18^17 0; 1,-1; 0 147 808.49 663 '

142 18*-17 0; 1,+ 1; 0 147 947.11 663 '

142 18^17 0; l.+ l; 0 147 947.85 663 '

142 21^20 Ground 172 033.53 .35 663

142 21^20 0; 1,-1;0
1

172 434.07 663

142 21^20 0; 1,+ 1; 0
1

172 596.70 663

142 24^23 Ground 196 598.50 .40 663

142 24<-23 0; 1,-1; 0
!

197 055.84 663
142 24^23 0; 1,+ 1; 0 197 241.70 663
142 27^26 Ground 221 158.86 .45 663
142 27^^26 0; 1,-1; 0 221 673.17 663
142 27*-26 0; 1,+ 1; 0 221 881.84 663

142 30'^29 Ground
1

245 714.32 .50 663
142 33^32 Ground 270 263.95 .55 663
142 36^35 Ground 294 807.52 .60 663
142 39«—38 Ground 319 345.52 1.0 663
142 42<-41 Ground

1

343 873.0 1.5 663

142 48^47 Ground
1

392 907.0 .9 897
142 52-^51 Ground

1

425 575.9 .9 897
142 56<—55 Ground 458 226.2 .9 897

Br^C'-'N'" 143 4^^ 3 Ground |ll/2 9/2 32 581.73 106
143 4^ 3 Ground 9/2 7/2 32 581.73 106
143 4^ 3 Ground

i
5/2 3/2 32 601.46 106

-
143 4^ 3 Ground 7/9 D/Z 32 601.46 106
143 6-^ 5 Ground 115/2 13/2 48 877.11 .10 401

143 6^ 5 Ground 13/2 11/2 48 877.11 .10 401
143 6<— 5 Ground 9/2 7/2 48 884.82 .10 401
143 6<— 5 Ground 111/2 9/2 48 884.82 .10 401

Br^'CN'" 144 4^ 3 Ground 111/9 9/2 32 392.59 106
144 4^ 3 Ground

1

9/2 7/2 32 392.59 106
144 4^ 3 Ground 5/2 3/2 32 409.06 106

1. Some quadrupole splitting was observed in the high J transitions in the first excited bending mode, however they were not assigned
F values. These are listed as given in the 1956 article by Burrus and Gordy.
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Cyanogen Bromide ^ Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.
Vib. State

IT'

f^yperfine

F'
1

F,

1

r

Frequency
IVlHz

1

Ace.
1

±MHz
1

L

Ref.

144 Oround 5/2 il 409.06 106
144 6^ 5 Ground 15/2 13/2 48 .592.37 .10 401
144 6^ 5 Ground 13/2 11/2 48 .592.37 .10

1

401
144 0 Ground 9/2 48 598.93 .10

1

401
144 o Ground o/oy/z 7/2

AO CftO f^O48 598.93 .10 \ 401

Br^C'^N's 145 6^ 5 Ground 15/2 113/2 47 334.84 .10 401
145 6<- 5 Ground 13/2 111/2 47 334.84 .10 401

0* 0 Ground 9/2
1
7/2 Al O /I O A A47 342.44 .10 401

fi<-- ô Ground 1 1 /o
1 i/z

1
9/2 4/ 34Z.44 1 o 1.10

1

1

401

Br»'C'2N'= 146 6'^ 5 Ground 13/2
1

111/2 47 nSfi 19
I

1 1 T"01

146 6*- 5 Ground 15/2 113/2 47 058.19 .1
1

401
146 6^ 5 Ground 9/2

1

7/2 47 064.86 .15
1

401
146 6^ 5 Ground 11/2

1

9/21 47 064.86
,

.15
I

401

150 — Chloro-Fluorocarbonyl Molecular Constant Table

CCIFO Cs CIFCO

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

(2137^19(212016

Cs

Cs

151

152

11830.31 M
11829.42 M

5286.95 M
5 127.73 M

3648.59 M
3572.54 M

.0014 .0103 .17

.18

-.59951

-.62330

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

£t>a d
1/cm

ct>b d
1/cm

(Oc d
1/cm

(o<j d

1/cm

151

152

-73.7 aa
-58.04 aa

44.5 bb
29.68 bb

References:

ABC: 976 Dj: 976 Djk: 976 A: 976 k: 976 eQq: 976,977

For species 151, Dk = 0.699 MHz, 8j = -0.00028 MHz, R., = 0.0234 MHz. R„ = -0.00079 MHz. R, ,,
= 0.0158 MHz. Ref. 976.
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Chloro-Fluorocarbonyl Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F MHz ±MHz

LI r U 151 1, 1, 1«— 0, 0, 0 Oround 1/2 3/2 15 467.68 .05 976
151 1, 1, 1^ 0, 0, 0 Ground 5/2 3/2 15 476.73 .05 976
151 1, 1, 1*- 0, 0, 0 Ground 3/2 3/2 15 487.73 .05 976
151 2, 0, 2<— 1, 0, 1 Ground 3/2 1/2 17 582.10 .1 976
151 2. 0, 2*^ 1, 0, 1 Ground 5/2 5/2 17 584.14 .07 976

151 2, 0, 2«— 1, 0, 1 Ground 7/2 5/2 17 601.44 .05 976
151 2, 0, 2^ 1, 0, 1 Ground 3/2 3/2 17 615.12 .07 976
151 2, 1, 2^ 1, 0, 1 Ground 5/z 3/2 22 785.82 .05 976
151 2, 1, 2<— 1, 1, 1 Ground 5/2 3/2 16 218.39 .05 976
151 2, 1, 2<— 1, 1, 1 Ground 7/2 5/2 16 237.11 .05 976

151 2, 1, 2*— 1, 1, 1 Ground 3/2 1/2 16 243.64 .05 976
151 2, 1, 2^ 1, 1, 1 Ground 1/2 1/2 16 251.05 .05 976
151 2, 2, 1^ 1, 1. 0 Ground 7/2 5/2 39 135.12 .05 976
151 4, 3, 2*— 4, 2, 3 Ground 37 647.41 .05 976
151 5, 3, 5, 2, 4 Ground 38 919.47 .05 976

151 6, 3, 3*— 5, 3, 2 Ground 55 833.34 .05 976
151 6, 2, 4^ 6, 1, 5 Ground 21 533.58 .05 976
151 6, 3, 3^ 6, 2, 4 Ground 29 663.01 .05 976
151 6, 4, 2<— 6, 3, 3 Ground A(\ c\'~m f\(\

49 072.09 .05 976
151 6, 4, 3<— 6, 3, 4 Ground 51 109.94 .05 976

151 7, 3, 4<— 7, 2, 5 Ground 27 960.91 .05 976
151 7, 3, 5^ 7, 2, 6 Ground 43 850.54 .05 976
151 8, 2, 7*- 7, 2, 6 Ground 68 433.00 .05 976
151 8, 3, 5<— 7, 3 4 Ground 76 741.27 .05 976
151 8, 3. 6<— 7, 3, 5 Ground 72 250.03 .05 976

151 8, 4, 4<— 7, 4, 3 Ground 73 816.70 .05 976
151 8, 5, 4^ 7, 5, 3 Ground 72 805.86 .05 976
151 8, 4, 5^ 8, 3, 6 Ground 52 320.30 .05 976
151 9, 3, 6<— 9, 3, 7 Ground 15 753.04 .05 976
151 lu, 3, 7*—lU, 3,

o8 Ground 23 880.16 .05 976

^ 137171 9/^ 12/"^ 16LI r L U 152 1, 1, l'^ 0, 0, 0 Ground 3/2 3/2
1 C A f\1 C\C\
15 407.90 .05 976

152 2, 0, 2*- 1, 0, 1 Ground 7/2 5/2 17 161.28 .05 976
152 2, 1, 2^ 1, 0, 1 Ground 7/2 5/2 22 546.22 .05 976
152 2, 1, 1*— 1, 1, 0 Ground 7/2 5/2 18 959.00 .07 976
152 2, 1, 2<— 1. 1, 1 Ground 7/2 5/2 15 848.84 .05 976

152 2, 1, 2<— 1, 1, 1 Ground 1/2 1/2 15 859.84 .05 976
152 6, 3, 3<- 6, 2, 4 Ground 30 639.42 .05 976
152 6, 3, 3^ 6, 4, 2 Ground 50 212.06 .05 976
152 7, 3, 4«— 7, 2, 5 Ground 28 761.07 .05 976
152 7 3 /1< 7 A 2 Ground AO Q^A4*0 O^O.OO .UD

152 7, 3, 5^ 7, 4, 4 Ground 52 207.15 .05 976

1
152 8, 3, 5^ 8, 4, 4 Ground 45 659.90 .05 976
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160 — Chlorotrifluoromethane

Trifluoromethyl Chloride
Molecular Constant Table

CCIF3 Csv CF3CI

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

K

C'^FfCP

C"FJ»CF

rN-3V

C3V

161

162

3335.56 M
3 251.51 M

3335.56 M
3251.51 M

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d

1/cm
(lit, d

1/cm
ojc d

1/cm
a><j d

1/cm

161

162

.50 M 0. X 0. X 78.05 CP
61.44 CP

References:

ABC: 125 /a: 741 eQq: 125

Add. Ref. 502,810
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Chlorotrifluoromethane Spectral Line Table

IIsotopic Species
1

Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

J L

Quantum INos. f; F
1

F,

' '

r
r IVlrlz

I

161
1

3, 1<— 2, 1 Ground 5/2| 3/2
OA Al 0 OAzU U1U.04 iUzU

1
161

1

3, 1^ 2, 1 Ground
|

7/2

1

C /O 20 010.84 1020

1
161 3, 1*- 2. 1 Ground

|

n /o
9/2

1

•7 /o7/Z 20 015.77 1020

1
161

1

3, 1<— 2, 1 Ground
|

3/2|
1 /o
1/2

OA Al C 77ZU UlO. / / iUZU

1
161

1

3, 2<— 2, 2 Ground
|

7/2|
c /o5/z 1 0 00019 999.00 luzU

1
161

1

3, 2<— 2, 2 Ground
]

5/21 5/2 19 999.00 iUZU

1
161

1

3, 2<- 2, 2 Ground
|

5/z| 3/2 20 013.68 1020

1
161

1
3, 2^ 2, 2 Ground

|
3/2] 3/2 20 013.68 1020

1
161

1

3, 2<— 2, 2 Ground
|

9/2

1

^ /o
7/2

OA Al n 1 7ZU U19.1 / iUzU

161
i

3, 2'<— 2, 2 Ground
|

1 /ol
7/2|

n /o7/2
OA Al A 1720 019.1 /

1 AOn

1
161

1

4, *— 3, Ground
|

OA AAO 7QZO 009. lo lUzU

I

161
1

4. 1^ 3. 1 Ground
|

7/2|
c /oo/z 26 682.81 1020

161
1

4, 1^ 3. 1 Ground
|

n /o
9/2|

7/0
7/2 26 683.78 1020

1
161

1

4, 1*— 3, 1 Ground
|

o/z| 0 /o OA AQ/1 AOZo Oo4.09 iUzU

1
161

1

4, 1<— 3, 1 Ground
|

1 1 /oll/z| 9/Z OA AQc: 70Zo 000. 16 lUzU

1
161

1

4. 2<— 3, 2 h.xcited
1

9/2| 7/2 OA AQl I^QZo 00 1.00 lUzU

161 4, 2*- 3, 2 Excited
j

c:/o 26 634.31 1020

1
161

1

4, 2^ 3. 2 Excited
j

11/Z| n/o9/Z 26 639.40 1020

1
161

i

4, Z Excited
1

o/z|
•2 /O OA A/iO 00ZO 04Z.ZZ lUZU

1
161

1

4, 2*— 3, 2 Ground
|

0/09/Z| 7/0'/z OA A70 AOzO 0/9.0Z lUZU

1
161

1
4, 3, z Ground

|
7/2| 5/2 OA AQO QAZO OoZ.oU lUzU

1
161

1

4, 2*- 3, 2 Ground
|

1 1 /ol 0/09/z 26 687.38 1020

1
161

1

4, 2^ 3, 2 Ground
|

c /olD/Zj 3 /OOjZ 26 690.14 1020

1
161

1

4, 3^^ 3, o Ground
[

/o
ljZ\

1 /o//Z OA A7A 1 0ZO 0/U.19 1 AOAlUZU

1
161

1

4, 3<— 3, 3 Ground
1

9/2 7/2 OA A70 crOzO 0/Z.09 1 AOAlUZU

1
161

1

4, 3*— 3, 3 Ground
|

5/2| 5/2
OA A7/1 7726 6/4. / /

1 AOAlUzU

1
161

1
4, 3^ 3. 3 Ground

|

7/2|
C /O5/z 26 681.52 1020

1
161

1

4. 3^ 3, 3 Ground
|

11/2|
n/o
9/2 26 690.14 1020

1
161

1

4, 3*— 3. 3 Ground
|

n /ol
9/2

1

n/o9/2 OA An7 A/1zO 09 / .U4 1 AOA

1
161

1

4, 3*— 3, 3 Ground
|

c /o5/z|
Q /O
3/2

OA AAA 1 AZo 099.14 1 AOA

1
162

1

4, 3, Ground
[

OA AAA 77ZO UUU. / /
1 AOA

1

162 4, 2^ 3, 2 Ground
]

0/0 7 /o'/z 26 008.55 1020

162 4, 2^ 3, 2 Ground
|

"7 /O c /oo/Z 26 010.73 1020

1
-loz

1

4, z<— o, I Ground
]

1 1 /o
I i/Z| 0/09/2 OA Al /I AOZO U14.09 1 AOA

1
162

1

4, 2<— 3, 2 Ground
|

c: /olo/z| .

Q /Oo/Z OA Al A OAZo U10.O4 1 AOA

1
16z

1

4, o<— 3, 3 Ground
|

7/21 7/2 OA AAl OAZO UUl.ZU 1 AOA

162 4, 3^ 3, 3 Ground
|

9/2| 7/2 26 003.04 1020

1
162 |. 4. 3^ 3, 3 Ground

|
7/2| 5/2 26 010.09 1020

162 4, 3<- 3. 3 Ground
|

11/21 9/2 26 016.84 1020

1
162 4! 3^ 3^ 3 Ground

1
9/2| 9/2 26 022.20 1020

1
162

1

4, 3^ 3, 3 Ground
|

5/2| 3/2 26 023.94 » 1020

1
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170 — Cyanogen Chloride Molecular Constant Table
Chlorine Cyanide

CCIN C, CICN

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

CFC'^N" Coov 171 5970.831 M 5970.831 M .00166

CP^C'^N'" C„v 172 5 941.03 M 5941.03 M
CI^C'^N" C„v 173 5847.243 M 5847.243 M .00161

CFC"N'^ C„v 174 5815.92 M 5815.92 M
CFC'^'N" > C„v 175 5907.31 M 5907.31 M

Id.

No. Debye
Mb

Debye
Ate

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
Wb d

1/cm
(iJc d

1/cm
«<Jd d

1/cm

171

173

175

2.802 M 0. X 0. X -83.33 CP=
-65.7 CP'
-42.2 CP

-3.63 N'^ 714 1 396 2 2213 1

References:

ABC: 106,663,1029 Dj: 663 /x: 1030 eQq: 112,348,800,1020 co: 1028

Add. Ref. 30,59,61,62,63,64,81,97,105,116,236,732,934

For species 171, a2 =- 16.39 MHz, ref. 112; q, = 7.467467 - 1.327 X 10-5J(J + 1), with values for various J's given in ref. 732.

Cyanogen Chloride Spectral Line Table

Isotopic Species
|

Id.

1
No.

Rotational

Quantum Nos.

i

Vib. State
i

Hyperfine

i

f;
1
f' f,

I

1

!

1

Frequency
1

Acc. ! Ref.

MHz ! ±MHz
!

CP^C'^N'-" 1
171 1^ 0

1
Ground 11 879.

i
1

298

1
171 2^ 1

1
Ground 23 759.

1
1

298

1
171 2^ 1

!
Ground

1
3/2| 1/2| 23 862.57

|
1

112

1
171 2^ 1

1
Ground

i
1/21 1/2| 23 883.30

1
1 112

1
171 2^ 1

1
Ground

1
7/2| 5/2| 5/2| 3/2! 23 885.16

1
1 112

1
171 2^ 1

1
Ground

1
7/2| 9/2| 5/2| 7/2! 23 885.16

1
1 112

1
171 2^ 1

1
Ground

1
3/2[ l/2i 3/2| 3/2! 23 899.59

|
1 112

1
171 2^ 1

1
Ground 3/21 5/21 3/2! 3/2[ 23 899.59

|
! 112

1
171 2^ 1 1

Ground
1
3/2! 3/2 3/2| 3/2| 23 899.59

|
1

112

1
171 2^ 1

1
Ground

j
3/2| 5/2| 3/2| 5/21 23 900.20

1
1

112

1
171 2<^ 1

1
Ground

1
3/2| 3/2| 3/2| 5/2! 23 900.20

1
1 112

171 2^ 1
1
1,±1

1
5/2| 3/2| 23 917.9

1
1 112

1
171 2^ 1 1

Ground
i

1/2| 3/2| 23 920.91
1

1
112

1
171 2<^ 1 1,±1

i
3/2| 3/2| 23 925.5

1

112

1
171 1 1^— 1

1
5/2| 5/2] 23 928.7

1 i

112

1
171 1 1>—

1

1
7/2| 5/2| 23 938.6

1 1
112

171 2^ 1
1
1<±1

1
3/2| 1/2| 23 944.4

1
1 112

171 l.± 1
1
5/21 3/2| 23 948.2

1
1 112

1
171 2^ 1 1,-1

1
3/2| 3/2| 23 954.5

1
1 112

1 171 2<- 1 1,±1
1

1/2| 1/2! 23 954.3
1 i

112

1
171 2^ 1 1,± 1

1
5/2| 5/2! 23 958.4

1
1 112

1
171 2-^ 1 1 1,±1

i
7/2| 5/2| 23 968.6

1
1

112

1
171 2^ 1

1
li—

1

1
3/2| 1/2| 23 974.4

1 1 112

1
171 2<^ 1 1,— 1

1
1/2| 1/21 23 984.6

1
1

112

1
171 3^ 2 1

Ground
[ 1

35 638.
1 1 298
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Cyanogen Chloride Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State
1

Hyperfine Frequency
i

Acc. Ref.

No. Quantum Nos. < f;
1
f'

i

f,
I

F
1

MHz
1
±MHz

I

CFC'^N'"
1

171
1

3*- 2 Ground 7/2 7/2| 35 805.09 106
171 Ground 106

171
1

3^ 2 Ground 5/2 3/21
1

35 820.65
1 1

106

171 3^ 2 Ground 7/2 5/2 35 825.95
1

106

171 3^ 2 Ground 9/2 7/2 35 825.95
1

106

171 3^ 2 Ground 5/2| 5/2! 35 835.74
1

106
1 711/1

{

/ Ground VD DZV.OO 9(1

171
1

8^ 7 1,± 1 95 731..52 663
171 8^ 7 1,± 1

I

95 850.88 663
171

1

10^ 9 Ground 119 409.82
1

-25
1

663

[

171
1

10<- 9 1,± 1 119 662.15 663
1711 J 1

1

in*— 0lU^ 7 1 ~^ 1 1 IV oi l.oo OOa
171

1

12^11 Ground 143 288.45 .30 663
171

1

12-^11 1,± 1 11 143 591.01 663
171

1

12^11 1 it 1
I I

143 770.23 663

171 ( 14^13 Ground
I I

167 165.15 .35
1

663
1 71 14"^ lO 1 A7 CI 7 OQlO / 01 / .oo ODO
171 14^13 1,±1 167 726.78 663
171

1

16^15 Ground 191 039.44
1

-40
1

663
171 16^15 1,± 1

I

191 442.66 663

171 16^15 1 ± 1

1 1

191 681.13 663
1711/1

1

1 / * 1 /
9 9QQ /=;OQZ Zoo.DVo /ii /^

1
.uiu

1

171 17^17 1 it 1 2 283.906 .010 800
171

1

18^17 Ground 214 911.20 .45
1

663
171

1

18^17 1,± 1 III 215 364.77 663

1

171
1

18^17 1,± 1 215 633.04 663

111.
\

1 1 O10* lO Z OOZ.ZZ4-
1

.UlU
]

171 18^18 1,±1 2 552.448 .010 800

171
1

19^19 1,±1
1

2 835.622 .010 800

171
1

19^19 1,± 1 2 835.829
1 .010

1

800

1

171
1

20«-19 Ground 238 780.22
1 1

1
-50

1

663
1 711/1

I

9n<—iQ 1 ~*~ 1 Z,O.J.OO uuo

171 20^19 1,± 1
1 1 1 1 1

239 582.25
1 [

663

171
1

22*-21 Ground 262 645.82
1

-55
1

663

171
1

23*-23 1 ,± 1 4 117.869 .020 800

1/1
1

A IIP C\fxl
1

.UZU
1

171
1

24-^23 Ground 286 507.95
1

-60
1

663
171

I'
26^25 Ground II 310 365.90

1
-65

1

663
171

1

28^27 Ground
1

334 219.5 1.5 663

172 1^ 0 Ground
1

11 941. 298
1 79 11 /Z

1

Z* 1 Ground 1 7/91 Q/9 '^/9l
1

//Z V/Z| O/Z 7/91//Z| ZO /DU.Vo 1 1 91 IZ

172
1

2^ 1 Ground 23 883. 298

172
1

3^ 2 Ground
t
7/2|

1
7/2] 35 618.81

1

106

172
1

3^ 2 Ground 3/2|
1

1/2| 35 634.85 106

172
1

3^ 2 Ground 5/2|
1
3/2 35 634.85

1

1

106

172 3^ 2 Ground 9/2
1
7/2 35 639.78 106

172 3^ 2 Ground 7/2|
1

5/2| 35 639.78 106

172 3^ 2 Ground
1
5/2|

1
5/2| 35 649.56 106

172 3^ 2 Ground 35 824. 298
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Cyanogen Chloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F'

1

F' F p MHz ±MHz

CFC'^N" 173 2^ 1 Ground 3/2 5/2 1/2 3/2 23 372.72 112

1
173 2<- 1 (Ground 1/2 1/2 23 389.00 112

1
173 2<— 1 Ground 5/2 5/2oi i. S/2 3/2 23 389.61 112
173 2«- 1 Ground 7/2 9/2 5/2 7/2 23 390.53 112
173 2-^ 1 Ground 7/2 512 Oj £. Oj 23 390.53 112

173 2-^ 1 Ground 3/2 5/2 3/2 5/2 23 402.47 112
173 3^ 2 Ground 7/2 7/9 35 067.99 106
173 3<- 2 Ground 5/2 Of ^ 35 080.39 106
173 3«- 2 Ground 3/2 1 19 35 080.39 106
173 3^ 2 Ground 7/2 5/2 35 084.15 106

173 3-^ 2 K Ground 9/2 7/2 35 084.15 106
173 3-^ 2 Ground 5/2 5/2 35 091.97 106

•

173 S'^ 7 Ground 93 552.59 .20 663
173 8<- 7 1 it 1 93 751.28 663
173 8^ 7 1,± 1 93 865.98 663

173 lO'^ 9 Ground 116 938.45 .25 663
1 7^ 10^ 9 1 ± 1 117 186.54 663
1 to 10*- 9 1,± 1 117 329.90 663
1 7^I to 12'^11 Ground 140 322.75 .30 663
1 7^?1 to 12<-11 1 ± 1 140 620.55 663

173 12<-11 1,± 1 140 792.59 663
Llo 14^13 Ground 163 705.31 .35 663
1 to 14^13 1,± 1 164 052.55 663
1 to M'^IS 1,± 1 164 253 26 663
173 16<—15 ( »rr»i 1 nH 187 flSS .40 ouo

16'^15 1,± 1 187 482.50 663
173 16^15 1,± 1 187 711.52 663
173 18^17 Ground 210 463.24 .45 663
173 18<—17 215 769.51 663
173 18<— 17 1,+ 1 216 027.44 663

173 20^19 Ground 233 838.30 .50 663
173 22^21 Ground 257 210.28 .55 663
173 24*-23 Ground 280 578.92 .60 663
173 26<-25 Ground 303 943.87 .65 663

CFC'^N'^ 174 2^ 1 Ground 7/2 9/2 5/2 7/2 23 260.31 112

174 3<- 2 Ground 9/2 7/2 34 889.05 106

CFC'^N'^ 175 2<- 1 Ground . 23 635. 171

1. In the 1956 article by Burrus andiGordy, the ground state line 210463.24 is not consistent with the 1-type doublets 1215769.51 and

216027.44.
, ! ;

'
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180 — Phosgene Molecular Constant Table
Carbonyl Chloride

CCI2O C2V COCI2

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu K

C'^O'^Clf

C'^O'^CF^CP'

r̂2V

Cs

181

182

7918.14 M
7867.16 M

3474.72 M
3379.68 M

2412.07 M
2361.30 M

.251

.253

-.61401

-.63007

Id.

No.
Ma

Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
cub d

1/cm
&)c d

1/cm
ft)d d

1/cm

181

182

0. X 1.17 M 0. X -37.20 aa 10.13 bb 27.07 cc

24.20 CP'

References:

ABC: 471 A: 471 k: 471 m: 965 eQq: 471

Add. Ref. 472 . .
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Phosgene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency

1

1

1
Acc. Ref.

Nn Quantum Nos. r r
1
^ivinz

J

Ifil 2 2 2<_ 1i

,

L^rounu 7/2 3 3/2 3 9A 1 ^;fi n9ZD iOo.uz
181 9z. 1 < 1i

,

0 (Ground q/9 9z %fOof/. q 26 160.72 •1 471
181 9 9 1 <_i ^ 1i i, 0 Ground 7/9'/z q o/Z 9z 26 161.73 471
lOl 2, 2, 1^ 1, nU Cj-round 9z 1

i
9A 1 9dZO lOO.Z**

IRl 2, 2, 1^ 1, nu Cyround q/9Of ^ 9z of Z, 9z 9/; inZD lO^-.lU
'1

4.714(1

ioi 9 9 I * 1i

,

nU L»round 5/2 1 3/2 0 ZO XOD.DZ 4714 ( 1

181 9z. 9z. 1 0 Ground 1 /91/Z 1i '^/9 9z 26 165.52 •1 471

181 9z. 9z, i ^ 1 0 Ground 7/9'/z D c;/9D/Z d 26 165.95 1 471

2, 2, 1, nU Ground 1 /91/Z 9z ';/9 9Z 9A i<;7 79ZO 10 i . t / 4.714 / J

1 SI 2, 2, 1^ 1, nu Ground 0/z 4* ^/9 q ZO lOO.DU •

4714 / I

181ioi 9 9z. 11 ,
n Oround 5/2 3 3/2 3 9A 1 7 1 inZO 1 ( 1 . lU 4.714/1

181 9 9 1 * 11, 0 Ground 9z 1
1 26 174.12 1 471

181 9 9Z, 1, 0 Ground of Z. q ^/9of/ 9/ 26 174.81 •1 471
1 ft! 2, 2, 1^ 1,

Au Ground If/.
q0 ^foof/ 9z 9A 1 1 nZO 1 / 0. lU

'!
4 71

XoJ. 2, 2, 1^ 1, u Ground q/0
ofz.

9Z ^fOof/ 9Z 9A 1 7ft A9ZO 1 ( o.oz 4 714/1

iOL 9 9 1 * 1
i

,

1
1 ,

nu ^Tround 5/2 4 5/2 4 9/; 1 7Q /I /IZO 1 I^.H-^r /I 714/1

181 Q o Q 9Z, 1 Ground q/9 9z q/9of/ 11 24 159.62 1 471
181 o n* 9z, 1 Ground of q ^/9of/ q 24 161.42 471
1 ft! 3, 3, 0«- 3, 2, 1 Ground Q/9y/z 0 Q/9y/z 0 94. 1 Q9

Z'l' 100.oZ 4 714/1

lol 3, 3. 0<- 3, 2, 1 Ground of Z q ^/90/

z

9z 9<1 1/^^ R9/^ lOO.oZ 1 4.714/1

1 ft!lol a a n<— ao. 9z. 1 t^round 3/2 1 3/2 2 Z't IOD.7Z 4714/1

181 ao, a n<— ao. 9z. 1 Ground Q/9y/z ** Q/9"/z 44" 24 171.70 471

181 qo, a
a, n<—u*^

a 9z. 1 Ground '^/9 a0 "1/9O/z a0 24 178.75 471
1 ftiioi 3, 3, 0^ 3, 2, i Ground 11')'/z 1/9o/z a0 94. 1 7R 7^^Z4 i J 0. i 0 4714/1
1 HIioi 3, 3, 0^ 3, 2, i Ground ^/9 9Z Of z a0 94 1 70 09z^ i t y.yz 4714/1

1 HIioi ao. ao. o<— 3 2 i
r ALjround 7/2 5 7/2 5 94 1 fin ftqZ4 ioU.OO d.714/1

181 ao. â
1 0*— 3 2 1 Ground 71'?'/z 9z 11')'/z 9z 24 181.28 1 471

181 ao, a 0<— 3 2 1 Ground 7/9(/Z 4.4* 7/9'/z 4 24 186.65 471
1 ft!lol 3, 3, 1*- s] 2! 9z Ground 0/9V/ z a0 Q/97/Z a0 94 Q^il 4Sz^ yui.40

'1
4714 / i

lol 3, 3, 1^ 3, 2, 9z Ground 0/9y/z c;0 0/9y/z 0 94 07^ 7HZ4 y 1 0. /

0

4714 i i

181 ao. ao, ao. 2 9z r A
L7round 5/2 2 5/2 2 94 07^ 78Z^ 7 1 0. i 0 471

181 ao, ao« 3 2 2 Ground 01 ^ 4- ^/9O/Z d.4- 24 973.78 471

1
181 ao, a 1i^ a 9z, 2 Ground 3/ z 1i ^/9 1i 24 973.78 471

181 3, 3, 1<- 3, 2, 9Z Ground 11')'/z a0 11')'/z a0 94. Qftc: oq 4714-/ 1

181 4, 1, 3, 0, 0 Ground 9q ^q7 iZO DO * . 1 471

181 4-,
ao. 1 «_i ^ A

I", 9z, 9z r At^round 9q 910 Of.ZO Zlo.OD 4714/1

181 4, a
•J* z^ 4. 9z, 3 Ground o/z 4.4* '^/90/ z 4.4 25 391.24 •1 471

181 4. â
4 9<—z^ 4 9z. 3 Ground 1 1 /9ii/z 7t 11/9 7 25 393.35 471

181 4, 3, 2^ 4^ 2,
a0 Ground '^/9O/Z a0 =;/9Of z.

a0
9c; oq^; 40ZO 0VU.40 4714 / i

181 4, 3, 2^ 4, 2,
a Ground 1 1 /9ii/z t;

1 1 /9ii/z c:0 91; 007 QQZO oy/.yo 4714- / i

181 d o
o, 9<Z^ 9z. a0 r ALrround 9/2 6 9/2 6 9 c 4fV9 fi-jZO 4*UZ.D (

4714 i i

181 d QO, 9<—Z'^ A 9z. 3 Ground 11')'/z d.4- If) 44 25 403.90 •1 471

181 d o 9«Z* 4-, 9z. 3 Ground Q/9V/Z q Q/9y/z a0 25 403.90 471

181 4, 3, 2^^ 4, 2,
a0 Ground Q/9 0 Q/9y/z 0 9^ 4.07ZD '+U / .00 4714/1

181 5, 0. 5<- 4, 1, A Ground 9c qnd R7ZO OU^-.Oi 4.714- /

1

181 5, 1, 5^ 4, 0, A r AOround 97 7^\d. n/i (04-. V/
4714 1 1

181 5, 2, 4^ 5, 1, 5 Ground 13/2 5 13/2 5 23 359.62 471

181 5, 2, 4*- 5, 1, 5 Ground 13/2 7 13/2 7 23 364.80 471

181 5, 2, 4^^ 5, 1, 5 Ground 9/2 3 9/2 3 23 364.80 471

181 5, 2, 4^ 5, 1, 5 Ground 9/2 4 9/2 4 23 364.80 471
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Phosgene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

C'20"'Clf 181 5, 2, 4-^ 5, 1, 5 Ground 9/2 6 9/2 6 23 364.80 .1 471

181 5, 2, 4«— 5, 1, 5 (jround 11/2 5 11/2 5 16 3oy.9o .1 4/1

181 5, 3, 3-^ 5, 2, 4 Ground 26 196.98 .1 471

181 6, 2, 5-^ 6, 1, 6 Ground 26 765.1 .3 471

181 6, 3, 4^ 6, 2, 5 Ground 27 476.1 .3 471

181 7, 2, 5<— 6, 3, 4 Ground zo /ly.o .3 4/1

181 9, 2, 7«- 9, 1, 8 Ground 26 375.1 .3 471

181 9, 4, 5*- 9, 3, 6 Ground 27 977.6 .3 471

181 10, 4, 6-^10, 3. 7 Ground 25 998.02 .1 471

C'^O'^CFCF 182 2, 2, 1-^ 1, 1, 0 Ground 1/2 1 5/2 2 25 962.1 .3 471

182 2, 2, 1*— 1, 1, 0 Ground 7/2 5 5/2 4 zo yoz.D
o
.O 4/1

182 2, 2, 1*- 1, 1, 0 Ground 7/2 4 5/2 3 25 964.6 .3 471

182 2, 2, 1«- 1. 1, 0 Ground 5/2 4 3/2 3 25 964.9 .3 471

182 2, 2, 1^ 1, 1, 0 Ground 3/2 3 5/2 3 25 964.9 .3 471

182 2, 2, 1«- 1, 1, 0 Ground 3/2 3 1/2 2 25 964.9 .3 471

182 2, 2. 1*— 1, 1, 0 Ground 5/2 2 3/2 1 25 966.0 .3 471

182 2, 2, 1*- 1, 1, 0 Ground 5/2 3 3/2 3 25 967.0 .3 471

182 2, 2, 1«- 1, 1, 0 Ground 5/2 3 3/2 2 25 970.3 .3 471

182 3, 3, 0^ 3, 2, 1 Ground 24 340.3 .3 471

182 3, 3, 1-^ 3, 2, 2 Ground 3/2 3 3/2 3 25 063.76 •1 471

182 3, 3, 1*— 3, 2, 2 Ground 9/2 3 9/2 3 25 064.68

;I

471

182 3. 3, 1^ 3, 2, 2 Ground 9/2 6 9/2 6 25 068.66 471
_ 182 3, 3, 1-^ 3, 2, 2 Ground 9/2 4 9/2 4 25 073.68 .1 471

182 3, 3, 1^ 3, 2, 2 Ground 9/2 5 9/2 5 25 075.21 .1 471

182 3, 3, 1^ 3, 2, 2 Ground 5/2 4 5/2 4 25 075.21 •1 471

182 3, 3, 1*— 3, 2, 2 Ground 5/2 3 5/2 3 ZO UoU.oo /I '714/1

182 3, 3, 1^ 3, 2, 2 Ground 7/2 5 7/2 5 25 082.38
j

471

182 3, 3, 1^ 3, 2, 2 Ground 7/2 3 7/2 3 25 085.93 .1 471

182 3, 3, 1^ 3, 2, 2 Ground 7/2 4 7/2 4 25 088.13 .1 471

182 4, 1, 4^ 3, 0, 3 Ground 23 261.0 .3 471

182 4, 3, 1*— 4, 2, 2 Ground ZO 44y.y Q
.O 4/1

182 4, 3, 2-^ 4, 2, 3 Ground 25 466.8 .3 471

182 5, 0, 5^ 4, 1, 4 Ground 24 653.6 .3 471

182 5, 1, 5^ 4, 0, 4 Ground 27 285.5 .3 471

182 5, 2, 4^ 5, 1, 5 Ground 23 066.28 .1 471

182 5, 3, 3<— 5, 2, 4 Ground 26 201.9 .3 471

182 6, 2, 5-^ 6. 1, 6 Ground 26 328.5 .3 471

182 6, 3, 4<- 6, 2, 5 Ground 27 387.0 .3 471

182 7, 2, 5*- 6, 3, 4 Ground 24 132.7 .3 471

182 7, 1. 6^ 7, 0, 7 Ground 26 146.5 .3 471

182 9, 2, 7<- 9. 1, 8 Ground 25 297.0 .3 471

182 10, 4. 6<-10. 3, 7 Ground 26 557.5 .3 471
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190 — Trichlorofluoromethane Molecular Constant Table
Trichloromethyl Fluoride

CCI3F Csv CCI3F

Isotopic Species
rt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz
DjK
MHz

A
Amu A^

K

C'^ClfF'* 191 2465.39 M 2465.39 M -.196

C^ClfCFT'" 192 2463.22 M 2398.50 M

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

«Ja d
1/cm

Wb d
1/cm

die d

1/cm
W(j d

1/cm

191 0. X 0. X .49 P 37.3 ^^

References:

ABC: 914 Djk: 914 /x: 707 eQq: 914

Trichlorofluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F/ F' F MHz
i

±MHz
i

C'^ClfF'^ 191 2, 1^ 1, 1 Ground 9 853.68
1

-08
1

914

191 2. 1-^ 1, 1 Ground 9 855.60 .20 914

191 2, 1^ 1, 1 Ground 9 859.30
1

.04 914

191 2, 1-^ 1, 1 Ground 9 860.60
1

.10
1

914

191 2, 1-^ 1, 1 Ground 9 861.80
1

-30
1

914

191 2, 1^ 1, 1 Ground 9 863.96
1

.05
1

914

191 2, 1^ 1, 1 Ground 9 865.00 .20
1

914

191 2, 1^ 1, 1 Ground 9 866.69 .11
1

914

191 2, 1^ 1, 1 Ground 9 870.50 .20 914

191 2, 1^ 1, 1 Ground 9 875.00 .25 914

191 2, 1^ 1, 1 Ground 9 877.00
1

.25
1

914

191 3, 1^ 2, 1 Ground 14 790.46
1

-08 914

191 3, l'^ 2, 1 Ground 14 792.80 .06 914

191 3, 1^ 2, 1 Ground 14 793.92
I

-08 914

191 3, 1^ 2, 1 Ground 14 795.26 .08
I

914

191 3, 1^ 2, 1 Ground 14 799.50
1

-30
1

914

191 3, 2-^ 2, 2 Ground 14 784.75 .10
1

914

191 3, 2-^ 2, 2 Ground 14 794.66
1

-08
1

914

191 3, 2«- 2, 2 Ground 14 796.25
i

-10 914

191 3, 2^ 2, 2 Ground 14 797.12
1

.10
1

914

191 3, 2«- 2, 2 Ground 14 803.40
1

-30
1

914

191 4, ^ 3, Ground 19 725.17
1

-01 914

191 5, *- 4, Ground
1

24 657.26
1

-03
1

914

191 6, ^ 5, Ground
1

29 588.95
1

-01
i

914

191 7, ^ 6, Ground
1

1

34 520.42
1

-01
1

914

1
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200 — Cyanogen Fluoride

Fluorine Cyanide
Molecular Constant Table

CFN C„v FCN

Isotopic Species
Pt.

Gp.

Id.

No.'

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

F'^C'^N" 201 10554.20 M 10554.20 M .0053

Id.

No. Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d
1/cm

a>b d
1/cm

a)(. d
1/cm

cod d
1/cm

201 1.68 M 0. X 0. X -2.67 N14

References:

ABC: 926 Dj: 926 /J.: 926 eQq: 926

No Spectral Lines
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210 — Carbonyl Fluoride Molecular Constant Table

CF2O Cjv COFj

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C120I6F19 211 11813.45 M 11752.99 M 5880.91 M
C"0'«FJ» 212 11814.66 M 11747.27 M 5879.81 M
C"0'*FJs r

\^2V 213 11813.48 M 10878.54 M 5653.32 M

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d

1/cm
a>5 d

1/cm
<Uc d

1/cm
(Oa d

1/cm

211 .951 M 0. X 0. X

References:

ABC: 972 /jl: 972

Carbonyl Fluoride
;

Spectral Line Table

-

Isotopic Species lu. Rotational Hyperfine Acc. Ref.

INO. Quantum Nos. F' F' F F MHz ±MHz

211 1, 0, l'^ 0, 0, 0 Ground 17 633.95 .10 972

211 2, 0, 2^ 1, 0, 1 Ground 29 455.70 .10 972

211 2, 1, 2'^ 1, 1, 1 Ground 29 395.71 .10 972

211 2. 1, 1^ 2, 1, 2 Ground 17 616.26 .10 972

211 2, 2, 1^ 2, 0, 2 Ground 17 798.14 .10 972

211 3, 1, 2^ 3, 1, 3 Ground 29 509.27 .10 972

211 3, 2, 2^ 3, 0, 3 Ground 29 512.10 .10 972

211 3, 2, 1^ 3, 3, 3 Ground 17 525.47 .10 972

211 3. 3, 1-^ 3, 1, 2 Ground 17 890.51 .10 972

211 4, 2, 2-^ 4, 2, 3 Ground 29 504.93 .10 972

211 4, 3, 2^ 4, 1, 3 Ground 29 513.80 .10 972

211 4, 3, 1^ 4, 3, 2 Ground 17 404.77 .10 972

211 4, 4, l'^ 4, 2, 2 Ground 18 015.94 .10 972

211 5, 3, 2<r- 5, 3, 3 Ground 29 497.00 .10 972

211 5, 4, 2<- 5, 2, 3 Ground 29 517.37 .10 972

211 5, 4, 1^ 5, 4, 2 Ground 17 254.35 .10 972

211 5, 5, 1^ 5, 3, 2 Ground 18 176.22 .10 972

211 6, 4, 2<- 6, 4, 3 Ground 29 483.85 .10 972

211 6, 5, 2->- 6, 3, 3 Ground 29 523.74 .10 972

211 6, 5, 1^ 6, 5, 2 Ground 17 074.52 .10 972

211 6, 6, 1^ 6, 4, 2 Ground 18 373.76 .10 972

211 7, 5, 2*- 7, 5, 3 Ground 29 463.51 .10 972

211 7, 6, 2<- 7, 4, 3 Ground 29 533.95 .10 972

211 7, 6, 1<- 7, 6, 2 Ground 16 865.76 .10 972

211 7, 7, 1-^ 7, 5, 2 Ground 18 611.18 .10 972

211 8, 6, 2^ 8, 6, 3 Ground 29 433.64 .10 972

211 8, 7, 2^ 8, 5, 3 Ground 29 549.17 .10 972

211 8. 7, 1^ 8, 7, 2 Ground 16 628.49 .10 972

211 8, 8, 1^ 8, 6, 2 Ground 18 891.66 .10 972

211 9, 7, 2*- 9. 7. 3 Ground 29 391.88 .10 972
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Carbonyl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F, F MHz ±MHz

C'^O'SF"" 211 9. 8, 2^ 9 6, 3 Ground 29 570.7.5 .10 972
211 9, 8, 1-^ 9 8, 2 Ground 16 363.41 .10 972
211 9, 9, 1^ 9 7, 2 Ground 19 218.49 .10 972

211 10, 8, 2<—10 8, 3 Ground 29 335.23 .10 972

211 10, 9, 2-^10 7, 3 Ground 29 600.24 .10 972

211 10. 9. 1<-10 9. 2 Ground 16 071.05 .10 972
211 10,10. 1^10 8. 2 Ground 19 595.29 .10 972
211 11, 9, 2^11 9, 3 Ground 29 261.23 .10 972

211 11,10, 2*— 11 8, 3 Ground 29 639.29 .10 972

211 11,10, 1^11 10. 2 Ground 15 752.33 .10 972

211 11,11, 1<-11 9. 2 Ground 20 025.87 .10 972
211 12,10, 2^12 10, 3 Ground 29 166.78 .10 972
211 12,11, 2^12 9, 3 Ground 29 689.77 .10 972
211 12,11, 1*—12 11, 2 Ground 15 408.00 .10 972
211 12,12, 1^12 10, 2 Ground 20 514.14 .10 972

212 1, 0, 1<- 0, 0, 0 Ground 17 627.05 .10 972
212 2, 0, 2^ 1, 0, 1 Ground 29 453.50 .10 972
212 2, 1, 2*- 1, 1, 1 Ground 29 386.69 .10 972
212 2, 1, 1<— 2, 1, 2 Ground 17 602.40 .10 972
212 2, 2, 1-^ 2, 0, 2 Ground 17 805.26 .10 972

212 3, 2, l'^ 3 2, 2 Ground 17 501.02 .10 972
212 3, 3, 1-^ 3 1, 2 Ground 17 908.80 .10 972

-
212 4, 3, 1^ 4 3, 2 Ground 17 366.77 .10 972
212 4, 4, 1*- 4 2, 2 Ground 18 049.35 .10 972
212 5, 4, 1-^ 5 4, 2 Ground 17 199.10 .10 972

212 5, 5, 1*- 5 3, 2 Ground 18 229.66 .10 972
212 6, 5, 1«- 6 5, 2 Ground 16 998.78 .10 972
212 6, 6, 1-^ 6 4, 2 Ground 18 4,52.36 .10 972
212 7, 6, 1<- 7 6, 2 Ground 16 766.23 .10 972
212 7, 7, 1-^ 7 5, 2 Ground 18 720.94 .10 972

212 8, 7, 1«- 8 7, 2 Ground 16 502.08 .10 972
212 8, 8, 1-^ 8, 6, 2 Ground 19 039.51 .10 972

212 9, 8, 1*- 9, 8, 2 Ground 16 206.91 .10 972
212 9, 9, 1^ 9, 7, 2 Ground 19 411.99 .10 972

212 10, 9, 1-^10, 9, 2 Ground 15 881.70 .10 972

212 10,10, 1-^10 8, 2 Ground 19 843.06 .10 972

212 11.10, 1^11 10, 2 Ground 15 527.27 .10 972

212 11,11, 1<— LI 9, 2 Ground 20 337.14 .10 972

212 12,11, 1<-12, 11, 2 Ground 15 143.78 .10 972

213 1, 0, 1^ 0, 0, 0 Ground 16 531.91 .10 972

213 2, 0, 1, u. 1 Ground oo ^ co or28 658.85 .10 972

213 2, 1, 2^ 1, 1, 1 Ground 27 838.50 .10 972

213 2, 1, 2^ 2, 1, 1 Ground 15 675.67 .10 972

213 3, 2, 1^ 3, 2, 2 Ground 14 350.10 .10 972

213 4, 2, 2*- 4, 2, 3 Ground 27 207.95 .10 972

213 5, 3, 2<- 5, 3, 3 Ground 25 869.20 .10 972
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220 — Bromotrifluoromethane Molecular Constant Table
Trifluoromethyl Bromide

CBrFs Cgv CFjBr

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz
DjK
MHz

A
Amu A^

K

C^FfBr" C3V 221

222

2098.06 M
2078.50 M

2098.06 M
2078.50 M

.00126

.00122

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. 1/cm

QJb d
1/cm

(lie d

1/cm
tOd d

1/cm

221

222

.65 G 0. X 0. X 619 Br'"

517 Br"'

References:

ABC: 229,391 Djk: 391 /x: 593 eQq: 391

Add. Ref. 232

Bromotrifluoromethane Spectral Line Table

Isotopic Species Id. Rotationa
1

Vib. State
j

Hyperfine
|

Frequency
1

Acc.
1 Ref.

No. Quantum N OS.
1

!
F' 1 F'

1
F

1
F

1

MHz ±MHz
1

221 5. 0^ 4, 0
1

Ground
1

113/21 111/21 20 978.2
1

780

221 5, 0^ 4, 0
1

Ground 111/2 9/2 20 978.2
1

780

221 5, 0^ 4, 0
1

Ground
1
9/2

1
7/2| 20 988.5

1
780

221 5, 0^ 4, 0 Ground
i

7/2
1 5/2i 20 988.5

i

780
221 5, 1^ 4. 1 Ground

1 1
9/2| 7/2 20 990.1

1
780

221 5, 2^ 4, 2
1

Ground
1 1

7/2|
1
5/21 20 963.2

1
780

221 5, 2*- 4, 2 Ground
1

|13/2| 11/2 20 968.2 780

221 5, 2^ 4, 2
1

Ground
1
9/2

1
7/2 20 994.7

1
780

221 5, 2^ 4, 2 Ground 111/2
1
9/2 20 998.8

1
780

221 5, 3^ 4, 3
1

Ground
1 1

7/2|
I
5/2 20 931.7

1
780

221 5, 3*- 4, 3
1

Ground
1

|13/2| 1 11/21 20 955.9
1

780

221 5, 3^ 4, 3
1

Ground
1 1

9/2| 7/2] 21 001.9 780

221 5. 3^ 4, 3
1

Ground 11/2| 9/2| 21 025.0
1

780

221 6. 0^ 5, 0
1

Ground 13/2| 11/21 25 175.2
1

780

221 6, 1^ 5, 1
1

Ground 15/21 113/21 25 173.3
1

780

221 6. 2^ 5, 2
1

Ground
1

113/21 111/21 25 186.7
1

780

221 6, 3^ 5, 3
1

Ground 15/21 113/21 25 161.3
1

780

221 6, 3<- 5, 3
1

Ground
1

Jll/2
1
9/21 25 192.5

1
780

221 11, 0^10, 0
1

Ground
1

123/2 121/21 46 156.60
1

391

221 11. 0^10, 0 Ground
1

|25/2 23/2 46 156.60
i

391

221 11. 0^10, 0
1

Ground
1

|19/2| 117/2| 46 158.56
1

391

221 11, 0^10. 0 Ground
1

[21/2 19/2 46 158.56 391

221 11, 1^10. 1
1

Ground 125/2 23/2 46 156.28
1

391

221 11, 1^10, 1 Ground 23/2 21/2 46 156.98
1

391

221 11, 1^10, 1 Ground 119/2 117/2 46 158.06
1

391

221 11, 1*-10, 1
!

(Ground
1

121/2] 1 19/21 46 158.80
1

391

221 11, 2*-10, 2 Ground
1

125/2 123/21 46 155.32 391

221 11, 2^10, 2 Ground
1

119/2 117/21 46 156.60
1

391

221 11. 2*-10, 2 Ground
1

|23/2| I2I/2I 46 158.06
1

391

221 11, 2^10, 2 Ground
1

121/21 |19/2| 46 159.50
1

391

238-605 0-68—4
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Bromotrifluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
|

Frequency Acc. Ref.

Quantum Nos. f; F' F, r
1

L__L
ivinz

(^I2pii)gj.7» 221 11, 3«-10, 3 Ground
1 1

|25/2| 23/21
A 1 r o TO46 153.72 391

221 11, 3<-10, 3 Ground 119/21 17/2 46 154.28 391
221 11, 3'^10, 3 Ground 23/21 21/2 46 160.02 391

221 11, 3<-10, 3 Ground |21/2| 19/2 46 loU. i\J 391

221 11, 4^10, 4 Ground
1 19/21 17/2 46 151.04 391

221 11, 4<—10, 4 Ground
1 1

|25/2| 23/21 46 151.52 391

221 11, 4'^10, 4 Ground |21/2i 19/2| 46 162.40 391

221 11, 4'^10, 4 Ground |23/2| 21/2 46 162.68 391

221 11, S'^IO, 5 Ground 119/21 17/2 46 146.92 391
221 11. 5^10. 5 Ground 25/2| 23/2| 46 148.76 391

221 11, 5«—10, 5 Ground 21/2 19/21
A£i '\ £.A CO46 164.58 391

221 11, 5«—10, 5 Ground 23/2 21/2| 46 166.14
1

391

221 11, 6<—10, 6 Ground 19/2 17/2 46 141.80 391
221 11, 6-^10. 6 Ground 25/2 23/2

A£L 1 /I C O46 145.34 391
2zl 11, 6^10, 6 Ground 21/2 19/2

AH 1 £ "7 0/1 391

11, 6«—10, 6 Ground 23/2| 21/2|
A£. 1 "7A A A46 170.44

1
391

221 11. 7<—10, 7 Ground 19/21 17/2| 46 135.84
1

391
221 11. T'^IO, 7 Ground 25/21 23/2| 46 141.18

1
391

11, 7^10, 7 Ground 21/21 19/2|
/I A 1 '7A A A 391

991 11, 7^10, 7 Ground 23/21 21/2|
y1 A 1 A A 391

OOl 11, 8<—10, 8
1

Ground 19/21 17/2|
A £i TOO f\£.46 izo.96

1
391

221 11, S'^IO. 8
t

Ground 25/2 23/2 46 136.42 391
221 11, 8^10, 8

1

Ground 21/2| 19/2| 46 173.94 391
OOl

11, 8^10, 8
1

Ground 23/2 21/2| 46 181.24 391
OOlZZl 11, Q'^IO, 9 Ground 19/21 17/2|

A£i 1 0 1 OA46 Izl.zO 391

221 11. 9-^10, 9
1

Ground 25/2| 23/2| 46 130.54
1

391
221 11. 9'^10, 9 Ground 21/2 19/2 46 177.98

1
391

221 11, 9^10, 9 Ground 21/2 19/2 46 182.44 391
221 11, 9*-10, 9 Ground 23/2| 21/2 46 187.96 391

C'^r 3 Br"' 222 5. 0<— 4, 0 Ground
1 13/21

1

11/21
OA TOO n20 782.9 TOA

1
/80

222 5. 0<— 4, 0
j

Ground |11/2| 9/2 20 782.9 780

222 5, O'^ 4, 0 Ground
1
9/2| 7/2 20 791.8

1
780

222 5, 0^ 4, 0 Ground
1

7/21
c /o
5/z|

OA TAl Ozu /yi.o
i

780

222 5, 1^ 4, 1 Ground
1
9/2| 7/2|

OA TAO AzU i\)o.y) 1
780

222 5, 2<— 4, 2
1

Ground
1

7/2| 5/2

1

OA TTA "7
ZU III). I

1
780

222 5, 2<— 4, 2
1

Ground |13/2| 11/21 20 774.3 780

222 5. 2^ 4, 2 Ground
1

9/2|
7 /O
7/21 20 796.8 780

222 5, 2^ 4, 2 Ground 11/2 9/2|
OA OAA AZO oOO.O 780

OOOzzz 5, 3-^ 4, 3 Ground 7/2 5/21
OA "7A A OZU (44.Z

1
780

222 5, 3«- 4, 3 Ground
1 13/21 11/2|

OA "7^ A O20 /64.2
1

780

222 5, 3^^ 4, 3 Ground 9/2 7/2| 20 803.0 780
- 222 5, 3*- 4, 3 Ground 11/21 9/2| 20 822.2 780

222 r
^. 4* 4, 4

1

Ground 13/2 11/2| 20 749.6 780
222 5, 4«— 4, 4 Ground 9/2 7/2

on Oil o20 811.2 780

222 5, 4«— 4, 4 Ground |11/2| 9/2|
o/\ oco o20 852.8

1
780

222 6, 0^ 5, 0 Ground
1 15/21 13/21 9d 04,1 9 780

222 6, 0^ 5, 0
1

Ground
1 13/21 ll/2i 24 941.2 780

222 6, 1*- 5, 1
1

Ground 15/2 13/21 24 939.6 780
222 6. 1^ 5, 1

1

Ground |13/2| 11/21 24 943.3
1

780
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Bromotrifluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F,'

1
F' F 1 F MHz ±MHz

222 6, 1-^ 5, 1 Ground 11/2
1

!

9/2 24 947.6 780
222 6, 2<- 5, 2 Ground 15/2 13/2 24 935.7 780
222 6, 2*— 5, 2 Ground 9/2 7/2

1
' / ^ 24 935.7 780

222 6, 2-^ 5, 2 Ground 13/2 11/2 24 950.4 780
222 6, 3^ 5, 3 Ground 11/2 i 9/2 24 955.4 780

222 11. 0^10, 0 Ground 25/2 |23/2 45 726.26 391

222 11, 0^10, 0 Ground 23/2 21/2 45 726.26 .391

222 11, 0<—10, 0 Ground 21/2 19/2 45 727.88 391

222 11, 0<-10, 0 Ground 19/2 |17/2 45 727.88 391

222 11, 1*-10, 1 Ground 25/2 23/2 45 726.02 391

222 11, 1^10, 1 Ground 23/2 |21/2 45 726.60 391

222 11, 1«-10, 1 Ground 19/2 17/2 45 727.50 391

222 11, 1<—10, 1 Ground 21/2 19/2 45 728.12 391

222 11, 2-^10, 2 Ground 25/2 23/2 45 725.18 391

222 11, 2^10, 2 Ground 19/2 17/2 45 726.26 391

222 11, 2^10, 2 Ground 23/2 121/2 45 727.50 391

222 11, 2^10, 2 Ground 91 /9 lQ/9
1
1 V/ z 45 728.70 391

222 11, 3-^10, 3 Ground zo/

z

19^/9|Zo/Z 45 723.84 391

222 11, S'^IO, 3 Ground 1 Q/9i 7/Z 17/9
1
i ^/Z 45 724.34 391

222 11, 3<— 10, 3 Ground 9^/9 91/9Zi/Z 45 729.10 391

222 11, 3'^10, 3 Ground 21/2 119/2 45 729.66 391

222 11, 4^10, 4 Ground 19/2 17/2 45 721.66 391

222 11, 4<—10, 4 Ground 25/2 23/2 45 722.12 391

222 11, 4*-10, 4 Ground 21/2 19/2 45 731.06 391

222 11, 4<-10, 4 Ground 23/2 |21/2 45 731.36 391

222 11, 5^10, 5 Ground 19/2 |17/2 45 718.16 391

222 11, 5^10, 5 Ground 25/2 23/2 45 719.66 391

222 11, 5*-10, 5 Ground 21/2 119/2 45 732.88 391

222 11, 5<-10, 5 Ground 23/2 21/2 45 734.22 391

222 11, 6-^10, 6 Ground 19/2 17/2 45 713.80 391

222 11, 6<-l0, 6 Ground 25/2 |23/2 45 716.70 391

222 11, 6^10, 6 Ground 21/2 19/2 45 735.00 391

222 11, 6«—10, 6 Ground 23/2 21/2 45 737.66 391

222 11, 7<^10, 7 Ground 19/2 17/2 45 708.80 391

222 11, 7^10, 7 Ground 25/2 23/2 45 713.24 391

222 11, 7^10, 7 Ground 21/2 |19/2 45 737.56 391

222 11, 7^10, 7 Ground 23/2 21/2 45 741.90 391

222 11, 8«—10, 8 Ground 19/2 |17/2 45 702.98 391

222 11, 8-^10, 8 Ground 25/2 |23/2 45 709.20 391

222 11, 8-^10, 8 Ground 21/2 |19/2 45 740.64 391

222 11, 8^10, 8 Ground 23/2 |21/2 45 746.74 391

222 11, 9^10, 9 Ground 19/2 17/2 45 696.34 391

222 11, 9«—10, 9 Ground 25/2 123/2 45 704.58 391

222 11, 9^10, 9 Ground 21/2 19/2 45 743.94 391

222 11, 9^10, 9 Ground 23/2 121/2 45 752.20 391

222 11,10-^10,10, Ground 25/2
1

|23/2 45 699.46 391

222 11,10^10,10 Ground 21/2 119/2 45 747.52 391
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230 — Trifluoroiodomethane
Trifluoromethyl Iodide

Molecular Constant Table

CF3I C3V CF3I

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

K

231 1 523.23 M 1 523.23 M .0006

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

COa d

1/cm
cOb d

1/cm
tt)e d

1/cm
ojj d

1/cm

231 1.0 M 0. X 0. X -2142.5

References:

ABC: 391 Dj: 391 /u,: 637 eQq: 638

Add. Ref. 232,502,528,593

Trifluoroiodomethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
1
F'

i

F MHz ±MHz

c'Tj^r" 231 1, 0^ 0, 0 Ground
1

1
5/2 5/2 2 715.1 .3 565

231 1, 0^ 0, 0 Ground
1 7/2 5/2 3 162.9 .25 565

231 1, 0*— 0, 0 VtI OUIIU
1
3/2 5/2 A ODD

231 3' 3^ 3' 3 Ground
1 9/2 11/2 500.4 .4 638

231 10, ^ 9, Ground 30 386.08 391

231 10, ^ 9, Ground 30 386.82 391
231 10, ^ 9, Ground 30 387.43 391
231 10, 9, Ground

1
30 390.29 391

231 10, ^ 9, Ground 30 391.03 391
231 10, ^ 9, Ground 30 392.19 391

231 10, ^ 9, Ground 30 395.37 391
231 10, <- 9, Ground 30 397.85 391
231 10, 9, Ground 30 414.44 391
231 10, ^ 9, Ground 30 421.04 391
231 10, ^ 9, Ground 30 425.23 391

231 10, 9, Ground 30 426.25 391
231 10, <- 9, Ground 30 434.89 391
231 10, ^ 9, Ground 30 436.74 391
231 10. *- 9, Ground 30 446.96 391
231 10, <- 9, Ground 30 467.09 391

231 10, 0^ 9, 0 Ground 17/2 15/2 30 455.63 391
231 10, 0*- 9, 0 Ground 19/2 17/2 30 459.00 391
231 10, 0^ 9, 0 Ground 15/2 13/2 30 459.51 391
231 10, 0«- 9, 0 Ground 21/2 19/2 30 465.76 391
231 10, 0^ 9, 0 Ground 25/2 23/2 30 468.32 391

231 10, 0^ 9. 0 Ground 23/2 21/2 30 480.14 391
231 10, 1^ 9, 1 Ground 17/2 15/2 30 456.13 391
231 10, 1^ 9, 1 Ground 19/2 17/2 30 458.15 391
231 10. 1^ 9, 1 Ground 15/2 13/2 30 462.16 391
231 10, 1^ 9, 1 Ground 21/2 19/2 30 464.26 391

231 10, 1^ 9, 1 Ground 23/2 21/2i 30 480.14 391
231 10, 2<- 9, 2 Ground 21/2 |21/2| 30 369.52 391
231 10, 2^ 9, 2 Ground 19/2 117/21 30 455.46 391
231 10, 2^ 9, 2 Ground

|

17/21 [15/21 30 457.42 391
231 10, 2^ 9, 2 Ground

j
21/21

i

19/21 30 459.83
1

391
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Trifluoroiodomet hane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frec|uency
1

Acc. 1 Ref.

1
No.

1

1 1 1 1 n f I m (\l i\c\^ UctlllLllll i^lfs. F' F' r ivi

1 231 jQ 2«— 9 2 1 . ri'\ 1 1 nHV ' I (J U I ILI

1

15/21 13/2 dfi? 79OV7 '-i'U 1 . / Z

j

1 HOI071
231 lo! 2<- 9^ 2 Ground 25/2| 23/2 30 473.55

i

391
231 10, 2<^ 9, 2 Ground 23/2 21/2 30 476.54

1
391

231 10, 2<— 9, 2 ( -.rAi 1 n riV_/ 1 l.f u 1 1u 19/2 19/2 ^0 SI 4.00 014*.00 HOI
1

07

1

231 10. 3«— 9, 3 1 vrrti 1 n H 19/2 1 7/9 ov^ 4*0 1.01 HOI
1

071

231 10, 3<— 9, 3 21/2 19/2 d'i9 4.0OV^ T'OZ.T'7 HOI
1

O7I
231 lo' 3^ 9, 3 Ground 17/2 1 'i/9 30 4.59.51

1
391

231 10, 3^ 9, 3 Ground 23/2 91 /9 30 469.63
1

391
231 10, 3*— 9 3 1 wiTii 1 n riyyl (J li 1 1

U

15/2 1 ^/9 ^0 d.77 ^i'i00 4* M .UO HOI
1

07l
231 IQ 3<_ 9 3 Ky 1 U UI lil 25/2 9^/9 QO dsn 14. HOI

1
O7I

231 IQ 3^ 9 3 Orounci 19/2 19/2 OVJ .JUVJ. i 0 1 HOI
1

07

1

231 lo! 4^ 9, 4 Ground 21/2 1 0/9 30 442.17 391
231 10, 4-^ 9, 4 Ground 19/2 1 7/9 30 445.32

1
391

231 10, 4<— 9 4 ( .rrii I n HV_71 1J u 1 1u 23/2 21/2 4.61 If,OV7 'i'U 1 . f U 1 HOI
1

071
231 10, 4«— 9 4 1 s Fi'il 1 11

H

v7l (J Uil Li 17/2 1 =1/9 00 'I'UZ.I'U HOI
[

07l

231 10 4«— 9 4 1 -V {\ itnri\jl UUIIU 1Q/917/ 19/2 ^0 inf\ "^4OV/ I* i U.O'r HOI
1

07

1

231 loi 4^ 9^ 4 Ground 9^/9zo/ z 30 489.17
1

391

231 10, 4^ 9, 4 Ground 101z 1 /9io/Z 30 491.56
1

391
231 10, 5*— 9, 5 91 10 91/9AllA HO 41 9 00 HOI

1
071

231 10 5<— 9 5 Ground 21/2 10/9 HO 498 07OU T'ZO.y 1
HOI

1
O7I

231 10, 5^ 9 5 \_rround zo/

z

21/2 an 4Hfi 94 HOI
1

O7I

lo! 5^ 9^ 5 Ground 1 0/9 17/9 30 437.54
1

391
231 10, 5^ 9, 5 Ground 9^/9 91 /9 30 449.49

1
391

231 10 5*— 9 5 Ground 1 7/9 1 1^/9ID/

Z

HO 4fi^> 90OU 4'UU.ZV HOI
1

O7I
231 10 5<— 9. 5 Ground 17/2 17/91 J /Z HO ^iOO 7HOU OUU. ( 0 HOI

1
07

1

231 10 5<— 9 5 r ALrround 9^/9 23/2 HO =^00 7HOU OUU. J 0 HOI
1

07

1

231 loi 5^ 9, 5 Ground 1 ^/910/Z 30 509.58 391
231 10, 6^ 9, 6 Ground 21/2 10/91 7/ z 30 412.64 391

231 10 6<— 9 6 Ground 19/2 10/9 HO 41 H S4OU '*10.0t' HOI
1

07

1

231 10 6*— 9 6 Ground 19/2 17/9i / /Z HO 497 00OU '+Z 1 .77 HOI
1

071

231 10 6'^ 9 6 r Around 21/2 21/2 HO dH9 0^>OU ^OA.yjyj HOI
1

071

231 lo] 6<- 9^ 6 Ground 17/2 17/9 30 432.06
1

391

231 10, 6^ 9, 6 Ground 17/2 15/2 30 470.95
1

391

231 10 6<— 9 6 1 ^mi 1 n ri 15/2 1 =1/9 HO d76 5d 391

231 10, 6<— 9 6 1 _ T"("» 1 1 n ri\J7l (J U I lU 23/2 23/2 HO SOO S8
1

391

231 10. 6*— 9 6 1 _ r <"» 1 1 n riU li 1 lU 23/2 391

231 loi 6^ 9, 6 Ground 1 "1/9 1 ^/910/ z 30 532.05
1

391

231 10. 7^ 9, 7 Ground 91 /9 10/9 30 393.47 391

231 10, 7*— 9, 7 vti tj hi lU 10/9 17/9 HO difi d9OU I'IU.'tZ HOI
1

07 i

231 10. 7<— 9, 7 1 -T"/^! 1 n ri 23/2 91 /9 HO d90 dOOU '*ZU.T'7 HOI
1

071

231 10. 7<— 9, 7 1 _T*» 1 1 n /H 21/2 21/2 HO d'iO 00OU '*07.UU HOI
1

071

231 10^ 7^ 9] 7 Ground 25/2 9^/9 30 470.02
1

391

231 10, 7^ 9, 7 Ground 17/2 1 ^/910/Z 30 477.65
1

391

231 10 7<— 9 7 Ground 25/2 9^/9Zo/

Z

HO "iHI HHOU 001.00 HOI
1

07l
231 10 8*— 9 8 Ground 21/2 10/91V/Z HO H71 '^0OU Oil .OU HOI

1
07l

231 Iw, 0^ 7, 0 r AOrounQ 23/2 21/2 HO dOO 07OU l-UU. 7 J
1 HOI
1

07

1

231 10, 8*- 9, 8 Ground 19/2 17/2 30 402.76 391

231 10, 8-^ 9, 8 Ground 21/2 21/2 30 489.17
1

391
231 10, 9«- 9. 9 Ground 21/2 19/2 30 346.49

1
391

231 10, 9^ 9, 9 Ground 19/2 17/2 30 387.87
1

391

231 10, 9^ 9. 9 Ground 17/21 15/2 30 489.17
1

391
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240 — Tribromomethane
Bromoform

Molecular Constant Table

CHBrj C3V CHBrj

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C'^HBr^^ r 241 1247.61 M 1247.61 M
C'^HBrf' 242 1217.30 M 1217.30 M
C'^DBr^s r 243 1 239.45 M 1 239.45 M
C'^DBrf' C3V 244 1 209.51 M 1209.51 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
ojb d

1/cm
Oic d

1/cm
ft)d d

1/cm

241

242

0. X 0. X .99 L 577 Br"
482 Br*'

References:

ABC: 410 ix: 1032 eQq: 368

Add. Ref. 252,528,536

Tribromomethane

'

Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

C'^HBr^^ 241 11, ^10, Ground 27 447.9 .5 410

241 12, ^11, Ground 29 942.7 .5 410
241 13, ^12, Ground 32 438.2 .5 410
241 15, ^14, Ground 37 427.8 .5 410

C'^HBrf 242' 11, ^10, Ground 26 781.1 .5 410
242 12, ^11, Ground 29 215.4 .5 410

242 13, ^12, Ground 31 649.9 .5 410
242 14, ^13, Ground 34 084.1 .5 410

C'^DBr^' ,

- 243 12, <-ll. Ground 29 747.2 .5 410

243 13, ^12, Ground 32 225.6 .5 410
243 14, ^13, Ground 34 704.6 .5 410

C'^DBrf 244 12, ^11, Ground
V

29 028.2 .5 410
244 13, ^12, Ground 31 447.3 .5 410
244 14, ^13, Ground 33 866.2 .5 410

;1. Lines in the reference by Kojima, et al., were not included since discrepancies in their assignments were pointed out in a later

reference by Hermann.
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250 — Chlorodifluoromethane Molecular Constant Table

CHCIF2 C, CHClFjj

Isotopic Species
r I.

Gp.

lu.

No.

A
MHz

g
MHz

C
MHz MHz

n
MHz

A

Amu A^
K

C"HCPFf Cs 251 10234.68 M 4861.22 M 3507.415 M -.5975

Cs 252 10233.82 M 4717.12 M 3431.812 M -.6221

C"HCPFJ» Cs 253 10204.16 M 4845.998 M 3503.335 M

Id. Ma Mb Mc eOq eQq eQq (Oa d tOb d ci>c d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

251 .12 M 0. X 1.43 M -64.96 aa 35.61 bb 29.35 cc

252 -51.07 aa 27.92 bb 23.15 cc

References:

ABC: 974 «: 1006 ju.: 1006 eQq: 1006

Add. Ref. 151,619,626

Chlorodifluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

C'^HCPFf 251
1

1, 1, 0^ 0, 0, 0 Ground 1/2 3/2 15 088.57 1006

251 1, 1, o<- 0, 0, 0 Ground 5/2 3/2 15 094.42 1006

251 1, 1, 0*- 0, 0, 0 Ground 15 095.94
j

.02 974

251 1, 1, 0^ 0, 0, 0 Ground 3/2 3/2 15 101.91 1006

251 2, 1. 1^ 1, 0, 1 Ground 3/2 1/2 24 801.9
1

.05 706

251
1

2, 1, 1, 0, 1 Ground 3/2 1/2 24 802.17 1006

251 2, 1, 1, 0, 1 Ground 5/2 5/2 24 808.7
1

.05 706

251 2, 1, 1, 0, 1 Ground 1/2 1/2 24 810.8 .05 706
251 2, 1, 1, 0, 1 Ground 1/2 1/2 24 810.96 1006

251
1

2, 1, 1, 0, 1 Ground 7/2 5/2 24 817.4
1

.05 706

251
1

2, 1, 1, 0, 1 Ground 7/2 5/2 24 817.64 1006

251
1

2, 1, 1, 0, 1 Ground 24 818.34
1

.03 974

251
1

2, 1, 1, 0, 1 Ground 5/2 3/2 24 824.9
!

.05 706

251
1

2, 1, 1, 0. 1 Ground 5/2 3/2 24 825.06 1006

251
1

2, 1, 1, 0, 1 Ground 3/2 3/2 24 831.2
1

.05 706

251
1

2, 1, 1, 0, 1 Ground 3/2 3/2 24 831.37 1006

251 2, 2, 1, 0, 1 Ground 5/2 5/2 24 808.76 1006

251 2, 2, 0^ 1, 1, 0 Ground 1/2 1/2 34 428.02 1006

251 2, 2, 1, 1, 0 Ground 3/2 3/2 34 430.59 1006

251 2, 2, o<- 1, 1, 0 Ground 7/2 5/2 34 433.37 1006

251
i

2, 2, 0*- 1, 1, 0 Ground 34 436.37 1006

251
1

2, 2, 0^ 1, 1, 0 Ground 5/2 3/2 34 441.75 1006

251
1

2, 2, 0^ 1, 1, 0 Ground 3/2 1/2 34 443.60 1006

251 2, 2, 0*- 1, 1, 0 Ground 5/2 5/2 34 449.00 1006

251 2, 2, 1^ 1, 1, 1 Ground 1/2 3/2 35 541.81 1006

251
1

2, 2, 1^ 1, 1, 1 Ground 3/2 3/2 35 557.98 1006

251
1

2, 2, 1-^ 1, 1, 1 Ground
1 7/2 5/2 35 562.30 1006

251 2, 2, 1^ 1, 1, 1 Ground 35 565.3 974

251
1

2, 2, 1-^ 1. 1, 1 Ground 5/2 5/2 35 578.59 1006

251 3, 1, 2*- 2, 0, 2 Ground 7/2 7/2 35 275.12 1006
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Chlorodifluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F, F MHz ±MHz

C12HCP5F19 251 3, 1, 2^ 2, 0, 2 Ground 3/2 1/2 35 282.61 1006

251 3, 1, 2^^ 2, 0, 2 Ground 5/2 3/2 35 285.66 1006

251 3, 1, 2<^ 2, 0, 2 Ground 9/2 7/2 35 288.02 1006

251 3, 1, 2<— 2, 0, 2 Ground 35 288.25 .05 974

251 3, 1, 2^^ 2, 0, 2 Ground 7/2 5/2 35 290.94 1006

251 3, 1, 2^ 2, 0, 2 Ground 5/2 5/2 35 296.90 1006

251 3. 1, 2^ 2, 0, 2 Ground 3/2 3/2 35 298.48 1006

251 3, 2, l'^ 3, 1, 3 Ground 23 429.85 .03 974

251 3, 3, 0«- 3, 2, 2 Ground 3/2 3/2 30 389.4 .05 706

251 3, 3, O'^ 3, 2, 2 Ground 9/2 9/2 30 398.8 .05 706

251 3, 3, 0^ 3, 2, 2 Ground 30 405.68 .10 974

251 3, 3, O'^ 3, 2, 2 Ground 5/2 5/2 30 409.4 .05 706

251 3, 3, O'^ 3, 2. 2 Ground 7/2 7/2 30 418.9 .05 706

251 3, 3, l'^ 3, 2, 1 Ground 3/2 3/2 29 277.84 1006

251 3, 3, l'^ 3. 2, 1 Ground 9/2 9/2 29 287.5 .05 706

251 3, 3, 1^ 3, 2, 1 Ground 29 294.80 .03 974

251 3, 3, 1*- 3, 2, 1 Ground 5/2 5/2 29 298.9 .05 706

251 3, 3, l'^ 3, 2. 1 Ground 7/2 7/2 29 308.7 .05 706

251 4, 3, 2<— 4, 2, 2 Ground 27 906.05 .05 974
251 5, 3, 2<— 5, 2, 4 Ground 7/2 7/2 32 630.4 .05 706

251 5, 3, 2^ 5, 2, 4 Ground 13/2 13/2 32 632.4 .05 706

251 5, 3, 2^ 5, 2, 4 Ground 9/2 9/2 32 637.6 .05 706

251 5. 3. 2^ 5, 2, 4 Ground 11/2 11/2 32 639.6 .05 706
251 5, 3, 3<— 5'

2] 3 Ground 13/2 13/2 25 625.6 .05 706

251 5, 3, 3^ 5, 2^ 3 Ground 25 629.03 .46 974

251 5, 3, 3^ 5, 2, 3 Ground 9/2 9/2 25 632.7 .05 706

251 5, 3, 3^ 5, 2, 3 Ground 11/2 11/2 25 635.3 .05 706

251 6, 3, 4^ 6, 2, 4 Ground 9/2 9/2 22 545.9 .05 706

251 6. 3, 4^ 6, 2. 4 Ground 22 550.41 .03 974
251 6,

3' 4<- 6, 2, 4 Ground 11/2 11/2 22 552.9 .05 706

251 6, 3, 4^ 6, 2, 4 Ground 13/2 13/2 22 5.54.5 .05 706

251 6, 3, 4^ 6, 2, 4 Ground 15/2 15/2 25 547.5 .05 706
251 8, 4, S'^ 8, 3, 5 Ground 35 209.96 .04 974
251 9, 4, 9, 3, 6 Ground 15/2 15/2 31 194.9 .05 706

251 9, 4, 9, 3, 6 Ground 21/2 21/2 31 195.8 .05 706

251 9, 4, 6*- 9, 3. 6 Ground 17/2 17/2 31 200.1 .05 706

251 9, 4, 6^ 9, 3, 6 Ground 19/2 19/2 31 201.0 .05 706

251 10, 4, 7^10, 3, 7 Ground 17/2 17/2 26 439.4 .05 706

251 10, 4, 7^10, 3, 7 Ground 23/2 23/2 26 440.0 .05 706

251 10, 4, 7*-10, 3, 7 Ground 19/2 19/2 26 443.8 .05 706

251 10, 4, 7-^10, 3, 7 Ground 21/2 21/2 26 444.4 .05 706

252 1, 1, 0^ 0, 0, 0 Ground 1/2 3/2 14 945.25 1006

252 1, 1, 0^ 0, 0, 0 Ground 5/2 3/2 14 949.85 1006

252 1, 1, 0^ 0, 0, 0 Ground 14 950.94 .03 974
252 1, 1, 0^ 0, 0, 0 Ground 3/2 3/2 14 955.67 1006
252 2, 1, l'^ 1, 0, 1 Ground 3/2 1/2 24 372.39 1006

252 2, 1, 1^ 1, 0, 1 Ground 5/2 5/2 24 377.65 1006
252 2, 1, 1^ 1, 0. 1 Ground 1/2 1/2 24 379.38 1006
252 2, 1, 1^ 1, 0, 1 Ground 7/2 5/2 24 384.64 1006
252 2, 1, 1*- 1, 0, 1 Ground 7/2 5/2 24 384.7 .05 706
252 2, 1, 1, 0, 1 Ground 24 ,385.21 .03 974
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Chlorodifluoromethane ^_ Spectral Line Table

Isotopic Species Id. Rotationa 1 Vib. State Hyperfine Frequency Acc. Ref.
IN O. Quantum ^ OS. IT'r I?r iviriz -ElVInz

L ni^l r 2
ZDZ 2, 1, 1*- 1, 0, 1 Ground 5/2 3/2

0/1 ono A Qz4 390.4.5 1006
252 2, 1, 1^ 1, 0, 1 Ground 3/2 3/2 24 395.56 1006
252 2, 2, 0^ 1, 1, 0 Ground 1/2 1/2 34 325.80 1006
zoz 2. 2, 0-^ 1, 1, 0 Ground 7/2 5/2 34 330.43 ^ 1006
zoz 2, 2, O'^ 1, 1, 0 Ground 5/2 3/2

Q /I O 'J '7 1 ri34 337.10 1006

252 2, 2, 0^ 1, 1, 0 Ground 5/2 5/2 34 342.73 1006
252 2, 2, 1^ 1, 1, 1 Ground 3/2 3/2 35 412.78 1006
252 2. 2, l'^ 1, 1, 1 Ground 7/2 5/2 35 416.22 1006
252 2, 2, 1*- 1, 1, 1 Ground 35 418.51 .10 974
ZDZ 2, 2, 1^ 1. 1, 1 Ground c /o

5/Z 3/2 35 422.1.5 1 AA^;lUUO

zoz 2, 2, l'^ 1, 1, 1 (jround 3/2 1/2
Q C /IOC C C 1 AAAlUUO

252 2, 2, 1-^ 1, 1, 1 Ground c /o
5/z

c /o
5/z 35 429.16 1006

252 3, 1, 2^^ 2, 0, 2 Ground 7/2 7/2 34 515.29 1006
oc oZDZ 3, 1, 2^^ 2, 0, 2 Ground 3/2 1/2

OA COT Alo4 Dzi.Ul 10U6
oc oZDZ 3, 1, 2<^ 2, 0, 2 Ground 9/2 7/2

0/1 COC OAd4 Z>LT>.6<j
1 AA/:1UU6

252 3, 1, 2«- 2, 0, 2 Ground 7/2 5/2 34 527.65 1006

252 3, 2, l'^ 3, 1, 3 Ground 23 417.65 .10 974
252 3, 3, 0;^ 3, 2, 2 Ground 30 932,07 .10 974

ocozDz o
J, 3, 1^ 3, 2, 1 Ground 3/2 3/2

OA AO 1 O/l29 931.86 1006
252 o. 3, 1*- 3, 2, 1 Ground 9/2 9/2 29 939.30 1006
252 o

J. 3, 1<— 3, 2, 1 Ground 29 944.7 .3 974
ZDZ 3, 3, 1*~ 3, 2, 1 Ground c /oo/z c /od/z OA A/IO OOzy y4o.zo 1006
zoz 3, 3, 1*— 3, 2, 1 (jround 7/2 7/2 OA ACC Olzv yDo.oi 1006

ZDZ 3, 2*- 4, 2, Z Uround 5/2 5/2 OO AOl Ozo ool.o AC.05 706
252 3, 2^ 4, 2, z Ground 1 1 /O11/Z i 1/Z 28 685.5 .05 706
252 A

3, 2<— 4, 2, z Ground 28 689.19 .05 974
4, 3, 2«— 4, 2, 2 Ground 7/2 7/2 OO AAO ^ZO oyz.o AC.Ud /UO

91^9ZoZ 4, 3, 2^^ 4, 2, 2 Oround 9/2 9/2 OO AAC AZO oyD.D AC.Ud /UO

9(^9ZoZ 0, 3, 4^ 6, 2,
/I4 Ground 9/2 9/2 23 704.6 .05 706

252 o. 3, 4^ 6, 2, 4 Ground 15/2 15/2 23 705.8 .05 706
252 /:

0, 3, 4^ 6, 2,
A4 Ground 23 708.20 .02 974

9C9ZoZ 6, 3, 4^ 6, 2, 4 Lrround 11/2 11/2
O O '7 1 A AZO /lU.U .05 706

ZoZ 6, 3, 4^ 6, 2, 4 tjround 13/2 13/2 23 711.4 .05 706

9£^9ZoZ 9, 4, 6^ 9, 3, 6 Ground 15/2 15/2 33 167.4 .05 706
252 9, 4, 6^ 9, 3, 6 Ground 21/2 21/2 33 168.1 .05 706
252 9, 4, 6^ 9, 3, 6 Ground 17/2 17/2 33 171.4 .05 706
ZDz 9, 4, 6^ 9, 3, 6 Ground 19/2 19/2

O O 1 TO 133 172.1 .05 706
oc oZDZ 10, 4, 7^10, 3, 7 Ground 17/2 17/2 28 697.7 .05 706

zoz 10. 4, 7*-10, 3, 7 Ground 23/2 23/2
OO /;AO Oz8 69o.z .05 706

252 10, 4, 7^10, 3, 7 Ground 19/2 19/2 28 701.1 .05 706
252 10, 4, 7*-10, 3, 7 Ground 21/2 21/2 28 701.6 .05 706
ocoZDz 11, 4, 8^11, 3, 8 Ground 19/2 19/2 OO "700 OZO /zo.z AC.Ud *7AA/U6

252 11, 4, 8^11, 3,
QO Ground 25/2 25/2 23 728.6 .05 706

ocozoz 11, 4, 8^11, 3, 8 Ground 21/2 21/2 O O TOT Az3 /31.0 .05 706
ocozoz 11, 4, 8^11, 3, 8 Ground 23/2 23/2 OO T 0 1 /I23 /31.4 .05 706

OCQzDo 2, 1, 1^ 1, 0, \ Ground 0/1 "7/1 O 1 Cz4 /4z.lD AC.Ud 974
253 3, 1, 2^ 2, 0, 2 Ground 35 175.15 .05 974
253 3. 2, 1^ 3, 1, 3 Ground 23 318.61 .15 974
ocozoo 3, 3, 0^ 3, 2, 2 Ground OA OAA O3u zyy.z .2 974
253 3, 3, 1*- 3, 2, 1 1 -f/ii I n riVjl U LlllU 99 909 44 10 974

253 4, 3, 2^ 4, 2, 2 Ground 27 830.2 .3 974
253 6, 3, 4^ 6, 2, 4 Ground 22 525.15 .10 974
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260 — Trichloromethane
Chloroform

CHCL

Molecular Constant Table

CHCL

Isotopic Species
Pt.

op.

Id.

Nn
A

MHz
B

MHz
C

MHz
DjK
MHz

A
AiTiu A^

K

C'^HClf C3V 261 3301.94 M 3301.94 M .00412 .055

C'^HClfCF' Cs 262 3302.20 M 3187.19 M 1 682.67 M
C'^HClf C3V 263 3129.51 M 3 129.51 M
C^^DClf r 264 3250.17 M 3 250.17 M
C'^DClf r 265 3296.38 M 3296.38 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

&)a d
1/cm

, ojb d
1/cm

<Uc d
1/cm

to<j d
1/cm

261 0. X 0. X 1.2 M 28.70 zz

References:

ABC: 350,729,967

Add. Ref. 55,406,475

Dj: 729 Djk: 729 Ai: 1029 eQq: 729

Trichloromethane Spectral Line Table

Isotopic Species Rotational VID. oldie Hyperfine
1

Frequency
1
Acc. net.

No.
i

Quantum Nos.
1—

L

F' F, F
i

MHz
\
±MHz

261
1

3, ^ 2,
1

Ground
1

19 812.92
1

.10 729
261

1

3, 2, Ground 19 814.95 .10 729
3, ^ 2, Ground

1
19 816.76

1
.14 729

261 3, «- 2.
i

Ground 19 817.66 .13 729
261 3, 2, Ground 19 818.73

1

-17 729

261
1

3, ^ 2, Ground
I

19 819.65 .17 729
261

1

3, 1^ 2, 1 Ground
i 19 808.28 .12 729

261
1

3, 2^ 2, 2 (Ground 19 801.23 729
261

1

3, 2^ 2, 2 Ground 19 802.67
[

.14 729
261 3, 2^ 2, 2 Ground 19 803.70 .16 729

261
1

3, 2^ 2, 2 Ground 19 804.43
I

.16 729
261 3, 2<- 2, 2 Ground 19 810.57

1
.05 729

261 3. 2^ 2, 2 Ground 19 821.00 .10 729
261 3, 2^ 2, 2 Ground 19 822.19 .12 729
261 3, 2^ 2, 2 Ground 19 823.08 .17 729

261
1

4, 3, Ground 26 417. 166
261

1

5, ^ 4, Ground 33 020.0 .4 967
261 7, 6, Ground 46 227.2 .15 249
261 Not Reported Ground 19 805.57 .14 729
261

1

Not Reported Ground 19 806.21 729

262
1

3, 2, 1^ 2, 1, 1
1

Ground 19 298.31 .21 729
262

1
3. 3, O'^ 2, 2, 0

1
Ground 19 492.81 .17 729

262
1

3, 3, l'^ 2, 2, 1

1

Ground 19 643.13 .01 729
262

1
5, 4, 1<- 4, 3, 1 Ground 32 187.3 .4 967

262 5, 5, 0<- 4, 4, 0 Ground 32 565.3 4 967

262
1

5. 5, 1*- 4, 4, 1

1

Ground 32 756.4
.
-4

1

967

263
1

5, ^ 4, Ground 31 295.4 .4
1

967
263

1
6, ^ 5, Ground 37 554.11 .40 350

264
1

5, <- 4, Ground 32 502.1 •4
i

967
264 7, ^ 6, Ground 45 502.4 .15 249

265
1

5. ^ 4, Ground
1

1
32 973.9 .4

1

967

C'^HClf

C'^HClfCF

C'^HClf

C'^DClf

C'^DClf
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270 — Formyl Fluoride Molecular Constant Table

CHFO C, FCHO

Isotopic Species
Pt.

Gd
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A.^

K

Cs 271 91 153.57 M 11760.37 M 10396.79 M .0918 -.96623

F'9DC'^0'« Cs 272 65096.59 M 11761.74 M 9941.71 M .1020

F^HC'^O'" Cs 273 88505.1 M 11 755.2 M 10357.3 M .0904

Cs 274 89 769.5 M 11 102.9 M 9863.4 M

Id.

No.
Ma

Debye Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d

1/cm 1/cm
ciJc d

1/cm
tOd d

1/cm

271 .595 M 1.934 M 0. X

References:

ABC: 858,900,947 A: 858,913 k: 858 /x: 913

Add. Ref. 899,924

Formyl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frecjuency Acc. Ref.

No. Quantum N OS. f; F' F, F MHz ±MHz

F'^HC'^O'" 271 1, 0, 1-^ 0, 0, 0 22 156.8 .1 913

271 1, 1, 1<- 0, 0, 0 101 550.36 .05 858

271 1, 1, 1-^ 2, 0, 2 35 097.5 .1 913

271 2, 0, 2<- 1, 0, 1 44 296.0 .1 913

271 2, 0, 2<- 1, 1, 1 35 097.26 .04 962

271 2, 1, 2^ 1, 0, 1 122 343.95 .05 858

271 2, 1, 1-^ 1, 1, 0 45 676.8 .1 913

271 2, 1, 2<- 1, 1, 1 42 950.7 .1 913

271 2, 1, 2<- 3, 0, 3 11 647.9 .1 913

271 3, 0, 3^ 2, 1, 2 11 648.01 .04 962

271 3, 1, 3-^ 2, 0, 2 142 462.44 .05 858

271 4, 0, 4-^ 3, 1, 3 12 388.8 .1 913

271 4, 1, 4«- 3, 0, 3 161 927.56 .05 858

271 4, 2, 3<- 5, 1, 4 119 298.55 .05 858

271 5, 0, 5*- 4, 1, 4 36 956.0 .1 913

271 5, 1, 4^^ 5, 0, 5 90 786.64 .05 858

271 5, 2, 4^ 6, 1, 5 93 164.04 .05 858

271 6, 1, 5<- 6, 0, 6 95 339.16 .05 858

271 6, 1, 5^ 6, 1, 6 28 613.9 .1 913

271 7, 0, 7*- 6, 0, 6 154 120.02 .05 858

271 7, 1, 6^ 6, 1, 5 159 618.91 .04 900

271 7, 1, 7^ 6, 1, 6 150 098.73 .05 858

271 7, 2, 5^ 6, 2, 4 155 923.97 .04 900

271 7, 2, 6^ 6, 2, 5 154 955.55 .04 900

271 7, 3, 4^ 6, 3, 3 155 251.93 .04 900

271 7, 3, 5*- 6, 3, 4 155 234.17 .04 900

271 7, 4, 6, 4, 155 195.15 .04 900

271 7, 5, 6, 5, 155 183.56 .04 900

271 7, 6, 6, 6, 155 186.37 .04 900

271 7, 1, 6->- 7, 0, 7 100 838.05 .05 858
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Formyl Fluoride Spectral Line Table

Id. Rotational viu. Oldie Hyperfine FrcQucncy
1

No. Quantum Nos.
|

r IT ITr ±MHz

pi9HC120'6 271 7
/, Z f.^ Q0* cS, 1

7
/

1

39 044.3 .1 913

271 Q
1

J^ 7 Z 0
1

39 039.23 .04 962

271 Q
1

~l ^ Q n
U Qo

]

107 362.11 .05 858

271 o
y.

A
u Orf Qo, i 138 988.38 .05 858

071
9, 1 8*- 9, 0 9 1 1 A Q03 on11'+ yyo.oU ,uo oOo

071 lu,
1
1

Au loQ Qio ^n:Izo olZ.od .UO oOC5

272 z^
AU L* 1

,

Au 1
t

1

43 361.9 .1 913
272 z. 1 i>

A
U 1 1

1
1

94 920.60 .04 900
970ZIZ 2, 1 1^ 1, 1 0 A ^. 90A O 1.1 Ol Qyio
070ZIZ 2, 1 2^ 1, 1 1 4-1 OOO.O .1

Ol Qyio
079ZIZ z. z 1*^ z. 1 Z

1

loo 44o.oz CiA.U4 onnyuu

212 2, 2 1^ 3, 1 2
1

92 176.92 .04 900
272 3, 1 3^ 2, 0 2 113 911.30 .04 900
070ZIZ 3, z !<— 3, 1 Z

[

1 c:7 c 1 rId/ olD.yo .1)4 onnyuu
070ZIZ 3, Z 2<— 3, 1

03 loo ZIU.UU .U4 onnyuu
272 4, 0 4*— 3, 1 3

1

37 370.8 .1 913

0*70Z/Z 4, 1, 4^ 3, 0, 3
1

1 Q O A^7 C7loz Uo/.o/ fiA.04 AAAyoo
0*70Z/Z 4, 1, 3^ 4, 1, 4 .1 91o
0*70LIA 4, Z, Z<— 4, 1, 3

1

154 o91.l6 nA.04 900

-
272 Z,

cO*— D, 1,
A4

1

40 852.1 .1 913
272 1, D*— 4,

A
4 149 483.49 .04 900

Z/Z 5, 2, 3*- 5, 1, 4 1 QCA onloU ooO.zU .04 onnyuu
Z/Z 5, 3, 2^ 6, 2, 5 1/11 ^.^^"7 A ^14-1 00/.40 A/1.04 onnyuu
LIZ Z, 1, o

1

1/17 1 c^n14/ loU.Uo .04 onnyuu

272 /,
n
u. 7^; £i A

u. o
I

149 439.56 .04 900
272 7

/, 1, O* 0, 1, o
1

157 633.14 .04 900
070ziz 7, 1, 7^ 6, 1, 6

1

lAA OQQ f^Q144 yoo.OC) f\A.U4 onnyuu
070ZIZ 7, 2, 5^ 6, 2, 4 1 ^A nOO Q/1lo4 Uzy.o4 fiA.U4 onnyuu
070ZIZ 7 o

Z. o
\

1 c:i c:c:q 7/1lol OOo. /4 f\A.U4 onnyuu

272 7 o /I* A4-* 0,
o o

\

152 343.06 .04 900
272 7

i

,

o
o,

Q A4
1

152 253.06 .04 900
070ZIZ 7, 4, 3^ 6, 4, 2 1 c;o 1 /I 7 Qlloz 14/.ol f\A.U4 onnyuu
070ZIZ 7, 4, 4^ 6, 4, 3 1 c^O 1 /I 7 QllOz 14/.i5l n/i.U4 onnyuu
070Ziz 7

i ,

C
* o.

C
J, 1 c:o HQQ nnlOZ Uoo.UU n/1 onnyuu

272 7, 6, ^ 6, 6, 152 059.08 .04 900
272 7, 2, 5^ 7, 1, 6

1

143 547.24 .04 900
070ZiZ QOi 1

1,
A Q 1o OQ QQ1 70Vo ool. /Z .04 yoo

070ZIZ Q
O-i Z, 1,

7 1 1 ^ A Q/1 A /l^14U o4U.40 .04 yoo
272 o 1 o* y.

A Qy
1

105 584.79 .04 900

079ZiZ 10, 1, 9^10, 0, 10
1

iiy too.DO r\A.04 yoo
079ZIZ 11, 1, 10«-11, 0, 11

1 Qyl ^1/1 AOlo4 014.Uo f\A.04 yoo
079LIZ 1, 11^^12, A 12

1

1 CI QCC Q7lot ooo.oi f\A.04 yoo

F'^HC'^O'^ 273 1, 0, 1^ 0, 0, 0
1

22 112.5 .1 913
273 1, 1, 1*— 2, 0, 2

1

32 514.1 .1 913
Z /a 1, 1, 1<— 2, 0, 2

1

32 544.1 .2 947
273 2, 1, 1*~ 1» 1, 0

1

45 623.0 .1 913
273 2, 1, 2<— 1, 1, 1

j

44 827.2 .1 913

07QLIA 4, 0, 4<- 3, 1, 3
1

1 A m A n14 919.9 .2
CiA 7y4/

Z/o 7, 2, 6<— 8, 1, 7
1

DA A/17 A30 947.4 .2 947

pi9HC'20'8 274 1, 0, 1<— 0, 0, 0 Ground 20 966.32 .2 947
274 1, 1, 1^ 2, 0, 2 Ground 36 748.3 .2 947
07/1

2, 1, 1*- 1, 0, 1 Ground 43 172.2 .4 947
274 2, 1, 2«- 1, 1, 1 Ground 40 692.6 /I

.4 y4 /

07/1Zl^ 2, 1, 2<- 3, 0, 3 Ground
1

14 601.9 .2 947

274 4, 0, 4^ 3, 1, 3
1

Ground
1

1
8 085.9 •2 947

274 5, 0, 5^ 4, 1, 4 Ground 31 267.2 •2 947
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280 — Trifluoromethane
Fluoroform

Molecular Constant Table

CHF3 C3V CHF3

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

C3V 281 10348.74 M 10348.74 M .0113 -.0181

C3V 282 10422.00 M 10422.00 M
C'^DFf C3V 283 9921.35 M 9921.35 M

Id. fJ-a Mb eQq eQq eQq tOa d (Oh d tOe d oid d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. l/cm l/cm l/cm l/cm

281 0. X 0. X 1.645 M

References:

ABC: 350 Dj: 745 Djk: 745 /x: 312

Add. Ref. 130,593,611,666,741,810

The following parameters have been reported in ref. 959: for species 281, ai = 7.49 MHz, a4 = 62.96 MHz, 0:4 (perturbed)= 10 7 MHz
0:3=19.53 MHz; =- 4.275 MHz, 7^ = 0.080 MHz; for species 283, a, =39.6 MHz, a2 = 55.46 MHz. as = 20.63 MHz 0^=12 78 MHz
a., = 9.42 MHz, an = -1.98 MHz. . •

,

Trifluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
|

Frequency Acc. Ref.

No. Quantum Nos. : : v^. ; ;vV f;
I

F' F,
1
F

1

MHz ±MHz
1

C'^HFf 281 0, 0;0;0;1;0, 0 20 650.59 .10
1

959

281 0, 0;1;0;0;0, 0 20 658.67 .05
1

959

281 0, 0; 1:0; 0:1, 0 20 667.26 .10 959
281 0, 0:0; 1:0:0, 0 20 677.36 .10

1

959

281 0, Ground 20 697.73 .05
1

959

281 0. 0;0:0;0;1, 0 20 705.82 .05
1

959

281 0, 0;0;0;0;2, 0 20 713.54 .10 959

281 0, 0;0;0;0;3, 0 20 720.99 .10
1

959

281 0, 1;0;0;0;0, 0 20 872.78 .10 959

281
2'

1, 0:1;0;0;0. 0 41 316.72 .05
1

959

281 2, 1, Ground 41 394.95 .18
i

129

281 2, 1, 0;0;0;0;3, 0 41 441.00 .10 959
281 2, 0^ 1, 0 Excited 41 426.22 .10 959
281 2, 1^ 1, 1 0;1;0;0;1, 0 41 334.0 .10

1

959

281 2, 1^ 1, 1 0; 1;0: 0: 1,-1 41 338.99 .10 959

281 2, 1^ 1, 1 0:0:0:0:1, 0 41 411.52 .05 959
281 2, 1^ 1, 1 0;0;0:0; 1,+ 1 41 483.60 .10

1

959
281 4, o<- 3, 0 Ground 82 788.00 .20

1

745

281 4, 1^ 3, 1 Ground 82 788.00 .20
1

745

281 4, 2^ 3, 2 Ground 82 788.59 .20
1

745
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Trifluoromethane Spectral Line Table

Isotopic Species Id. IVJldlllJIl dl V lU. O Idle Hyperfine Acc Ref.

No. 1 liiiitifiim ("» ft\^ UdllLUlll i'(U&. V vr IT r MHz ±MHz

Ci2HF»9 281 4, 3*- 3, 3 Ground 82 789.28 .20 745

281 7, 0*- 6, 0 Ground 144 868.57 .30 745

Zoi 7 1 ^> 1
/, 1* O, i Ground AAA QAft ft9144 oOo.oZ •oU lA ^

/ 4o

Zoi /, Z* 0, z Ground 144 oOV.oO .oU 140

ZOl /, O* 0, O Ground AAA Q7n144 O / U.oo .oU (40

281 7, 4^ 6, 4 Ground 144 872.60 .30 745
281 7, 5^ 6, 5 Ground 144 874.89 .30 745
ZOl 7 A* rf; f,

(, O* D, 0 Ground 144 O i i . i\j .OU lA ^
/ 4o

ZOl V, u* O, u orouna A ftA 9/1 f\ c:nlOO Z40.OU /in,4U / 4o
ZOl V, 1* O, 1

1orouna 1 ftA 9/1 A ft7lOO Z40.O ( .4U 7/1
/ 4o

281 9, 2^ 8, 2 Ground 186 247.81 .40 745
281 9, 3^ 8, 3 Ground 186 249.42 .40 745
9R1Zoi Q Arf O AV, 4-* O, ft Ground lOO ZOl. A(\.4U 7/1 c:

/ 4D
281 9, 5^ 8, 5 Ground 186 254.65 .40 745
281 9, 6^ 8, 6 Ground 186 258.21 .40 745

281 9, 7^ 8, 7 Ground 186 262.43 .40 745
281 9, 8*- 8, 8 Ground 186 267.30 .40 745

L. rlr3 1, ^ (J, Oround zO 04o.yo .10 959
z8z , z, <— 1, Ground 41 287.45 .10 959

283 1, 0, 1; 0-0: 0:0, 0 19 73T.29
^"

.10 959
283 1, <- 0, 0;1;0;0;0, 0 19 800.96 .05 959
ZOO 1, ^ U, U; 1 , U, U, i, U 1 A 0 1 A ^?A 1 A ACAyoy
Zoo 1 A

1, * U, 0- rt. 1 . n. n c\U, U, 1 , u, u, u 1 A Oil OAty 01 i.zo 1 A
.11)

AC^Ayoy
ZOO 1 ^ A A. A. A. 1 . A C\ ly 0Z0.4U AC OCAyoy

283 1, ^ 0, Ground 19 842.21 .05 959
283 1, ^ 0, 0;0;0;0;1, 0 19 846.16 .05 959
ZOO i , * u. 0;0;0;0;2, 0 IV oou.io A (\.lU Vov
zoo 1 vJ, 0;0;0;0;2, 0 IV OOl.OO -lU VoV
zoo 1, u. 0;0;0;0;3i 0 IV oo4. lo .lU VoV

283 2, ^ 1, 1;0;0;0;0, 0 39 462.03 .10 959
283 2, ^ 1, 0;1;0;0;0, 0 39 601.68 .05 959
zoo Z, * 1

,

A. 1 .
A. A- 1 n 30 A9A Q9oy oM.oz . lU yoy

zoo 9 <— 1z, i. 0- 0- 1 • fl- 0 n on A99 AQoy ozz.uo . iU yoy
zoo 9 ^ 1z, * 1 *

IjAL.i Idl OA /;/t 1 c

A

oy o'n.ou .lU voy

283 2, ^ 1, 0;0;0;1;0, 0 39 646.51 .05 959
283 2, ^ 1, Excited 39 651.45 .10 959
283 2 <— 1 ( w T"A 1 1 n H\J\. 1J Li JlU oV 0o4. Zl .UO yoy
283 9 <— 1 0- 0- 0- 0- 2 0 QQ 7nA A7oV /uu.u/ 1 A

.11)
ACAyoy

283 9 <— 1 0- 0- 0- 0- 2 0 A 7A1 7/;oV /Ul. /O 1 A ACA959

283 2, ^ 1, 0;0;0;0;3, 0 39 708.18 .10 959
283 2, 0^ 1. 0 0;0;0; 0; 1,-1 39 606.04 .10 959
283 2, 0<- 1, 0 0:0; 0:0; 1,+ 1 39 762.87 ' .10 959
283 2. 1^ 1, 1 0:0:0:0; 1,-1 39 628.39 .10 959
zoo Z, i* i, 1

A, A. A.A.I AU, U: U; U; t , u OA ^Al AO39 691.98 .10 959

283 2, 1^ L 1 0:0: 0: 0; 1,+ 1 39 755.60 .10 959

pi3r)pi9
ZOt- 1 < fiX, * U, Oround 19 790.67 .05 959
9Q/IZo^- Z, * 1, Ground 39 597.13 .05 959

CHF^ 285 1, ^ 0, 20 621.38 .10 959
Zoo Z, * 1

,

41 241.52 .10 959
285 2, ^ 1, 41 345.49 .10 959
285 2, ^ 1, 41 350.02 .10 959

285 2, ^ 1, 41 759.73 .10 959
285 2. ^ 1, 42 073.64 .10 959
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290 — Hydrocyanic Acid
Hydrogen Cyanide, Prussia Acid

Molecular Constant Table

CHN C,v HCN

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

HC"N" C„v 291 44315.99 M 44315.99 M .09040

DC"N" C„v 292 36207.42 M 36207.42 M .05738

HC'^N'" C„, 293 43 169.83 M 43 169.83 M
DC"N" C„v 294 35587.56 M 35587.56 M

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eOq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. 1/cm

(Ub d

1/cm
(t)c d

1/cm
ojd d

1/cm

291

292

2.986 M 0. X 0. X -4.714 N" 727 2

569 2

References:

ABC: 241,394,663 Dj: 663 m: 895 eQq: 895 a>: 590,922

Add. Ref. 221,223,239,323,357,383,384,385,404,434,488,508,521,550,571,628,644,667,690,730,731,740,776,803,822

For species 291, eQq(N'^) for V2= 1 is -4.80 MHz, the I • J interaction constant is .012 MHz, ref. 733. For species 292, eQq(D) = ± .290

MHz, ref. 645.

Species
!

Ref.

291 +.0103 -.0037 +.0099 667
292 +.0066 -.00415 +.0104 590
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Hydrocyanic Acid Spectral Line Table

Id. Vih Strttp Hyperfine Acc. Ref.

No. (lii:^ntiim f\l r»Qli dl 1 1 li 11 1 I'iUo. F' F' F MHz ±MHz

291 1^ 0 Ground 1 1 88 630.431 .005 895

.291 1^ 0 Ground 2 1 88 631.871 .005 895

291 1^ 0 0 1 88 633.954 .005 895

291 l<— 0 ( »roii nH
1

88 671. 165

291 1«— 1 i,±i 1 1 448.967 .010 733

291 1^ 1 i,±i 2 2 448.967 .010 733

291 2^ 1 Ground 177 260.99 .40 663

291 2<— 2 1,±1 2 2 1 346.677 .005 733

291 2*- 2 1,±1 1 1 1 346.796
j

.005 733

291 2-«— 2 1,±1 3 3 1 346 796 .005 733

291 3^ 2 Ground 265 886.18
1

.55 , 663

291 3^ 3 1,±1 3 2 2 691.757 .008 733

291 3<— 3 1,±1 3 4 2 692 071 .006 733

291 3^^ 3 1,±1 3 3 2 693.250 .009 733

291 3«— 3 1,±1 4 4 2 693.395 .006 733

291 3^ 3 l.±l 2 2 2 693.395 .006 733
291 3^ 3 1,±1 4 3 2 694.582 .009 733

291 3^ 3 1 +1 2 3 2 694.954 .009 733

291 3^ 3 5,±1 8 557.50 .1 953

291 4«- 4 1,±1 4 3 4 486.762 .013 733

- 291 4^ 4 1,±1 4 5 4 487.000 .006 733

291 4^ 4 1,±1 4 4 4 488.381 .020 733

291 4<- 4 1,±1 3 3 4 488.522 .020 733

291 4^^ 4 1,±1 5 5 4 488.522 .020 733

291 4^ 4 3,±1 9 242.20 .1 953

291 4^ 4 5,±1 14 224.60 .1 953
291 5^ 5 1,±1 5 5 6 731.793 .011 733
291 5<— 5 1,±1 4 4 6 731.925 .009 733

291 5<— 5 1,±1 6 6 6 731.925 .009 733

291 5«— 5 3,±1 13 861.45 .1 953

291 6*- 6 1,±1 9 423.32 .02 953
291 6*- 6 3,±1 19 402.20 .1 953
291 1*— 7 1,±1 12 562.32 .03 953
291 T'^ 7 3V

1

25 863 35
• 1 953

291 8<— 8 1,± 1 16 148 55 .05 953

291 9^ 9 1,±1 20 181.40 .05 953

291 10*-10 1,±1 24 660.37 .05 953
291 10^10 1,±1 24 689.96 .1 237

291 11^11 L±l 29 585.12 .20 405

291 11^11 1,±1 29 650. 30. 237

291 12^12 1,±1 34 953.5 570

291 12'^12 1,±1 35 043.24 .1 237

292 1^ 0 Ground 1 1 72 413.25 .20 241

292 1^ 0 Ground 2 1 72 414.62 .20 241

292 l'^ 0 Ground 0 1 72 416.68 .20 241

292 2^ 1 Ground 144 827.86 ^30 663
292 3^ 2 Ground 217 238.40 .45 663

292 3*- 3 .5,±1 7 050.92 .1 953
292 4*- 3 Ground 286 644.67 .60 663
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Hydrocyanic Acid Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperf'ine Frequency Acc. Ref.

No. Quantum Nos.
a

f; F' E F MHz ±MH/.

DC'^N'" 292 4^ 4 i,±i 3 722.98 .02 708
292 4^ 4 3,±1 7 634.45 • 1 953
292 4^^ 4 5,±1 11 680..55 •1 953
292 5^ 5 1,±1 5 583.85 .02 708
292 5^ 5 3,±1 11 449..55 1 953

292 6^ 6 1,±1 7 816.20 .02 708
292 6^ 6 3,±1 16 025..35 1 9.53

292 1-^ 7 1,±1 10 419.88 .03 685
292 7^ 7 3,±1 21 360.15 1 953
292 8^ 8 1,±1 13 394.50 .03 685

292 9<- 9 1,±1 16 739.42 .03 685
292 10<—10 1,±1 20 454.40 .05 953
292 11-^11 1,±1 24 538.92 .05 953
292 12^12 1,±1 28 992..55 .20 405

HC'^N'-' 293 1«- 0 Ground 1 1 86 338.12 .30
1

241

293 1^ 0 Ground 2 1 86 339.49 .30 241

293 1<— 0 Ground 0 1 86 341.54 .30
1

241

293 6^ 6 1,±1 9 018.87 .05
1

953
293 7^ 7 1,±1 12 023.25 .05 953

293 8^ 8 1,±1 15 455.64 1 953
293 9^ 9 1,±1 19 315.70 .1 953
293 10^10 1,±1 23 602.60 .1 953

DC"N'^ 294 1^ 0 Ground 1 1 71 173.58 .20
1

241

294 1^ 0 Ground 2 1 71 174.96 .20 241

294 1<— 0 Ground 0 1 71 177.02 .20 241

294 6^ 6 1,± 1 7 652.70 .05
1

953
294 7*- 7 1 ± 1 10 201.95 .05

1

953

294 8*- 8 1,± 1 13 114.35 1
1

9.53

294 9^ 9 1 ± 1 16 389.63 .1 953
294 10^10 1,± 1 20 027.10 •1 953
294 11^11 1,± 1 24 026.60 •1 953

HC'^N'^ 295 6^ 6 1,± 1 8 897.20 1
1

953
295 7^ 7 1,± 1 11 861.0 1 953

295 8^ 8 1 it 1 15 247.1 •2
1

953
295 9^ 9 1,±1 19 055.4 .3

1

953
295 10^10 1,± 1 23 284.1 .3

1

953

296 6^ 6 1,± 1 7 391.80 • 1
1

953
296 7*- 7 1 ± 1 9 854.15 •1

1

953
296 8^^ 8 12 667.25 953
296 9^ 9 1,± 1

1
15 830.90 •1 953

296 10^10 1,± 1
1

19 344.30 953

296 11^11 1,±1
1

1
23 207.45 •2

1

953

238-60^ 0-68—

5
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300 — Isocyanic Acid Molecular Constant Table

CHNO Cs HNCO

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
AmiiiA^

K

HN'^C'"^0'«

DN"C'20'«

Cs

Cs

301

303

956400. M
534500. M

11071.02 M
10313.61 M

10910.58 M
10079.67 M

3.55

2.95

.8370

-.2271

.1429

.1918

-.99966

-.99911

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a)a d

1/cm
oib d

1/cm
Ct>e d

1/cm
oja d

1/cm

301

303

1.592 M
1.619 M

0. X
0. X

0. X
0. X

2.00 572 1 670 1

References:

ABC: 993 Dj: 993 Djk: 993 A: 993 k: 993 /i: 204 eQq: 993 &>: 1028

Add. Ref. 312
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Isocyanic Acid Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.

Vib. State

f;

Hype
F'

rfine

F, F
Frequency
MHz

Acc.

±MHz
Ref.

301 1, 0, 1-^ 0, 0, 0 Ground 21 981.7 .02 314

1, 0, l<- 0, 0, 0 Excited 91 QQ^ n ^id

301 1, 0, 1^ 0, 0, 0 Excited 22 017.3 .02 314
301 4 3 r* V 1 t**rl 87 913.08 1.0 993

301 4! z. 3! I 0; 1 87 969.72 1.0 993

301 4, <— 3. , Excited 88 623.90 1.0 993

301 4,
0' <—

3, 0, 1;0 1.0 993

301 4, 0, 3. 0, 1;0 88 083.84 LO 993
301 4 0 4<— 3 0 3 1 —mi 1 n H 87 925.45 .5 993

301 4! I, 3! l] 0; 1 88 131.78 1.0 993

301 4, 1, *— 3, 1, 1;0 88 334.64 1.0 993

4, 1, 3^ 3, 1, 2 Ground 88 f'^Q fl^00 i.07,\J0 .5 993
301 4, 1, 4-e- 3, 1, 3 Ground 87 597.03 .5 993

301 4 2 3, 2, 1; 0 88 069.80 1.0 993

301 4! 2, 2*- X 2, 1 Ground 87 898.53 .5 993

301 4, 2, 3^ 3, 2, 2 Ground 87 898.53 .5 993
301 4, 3, 1^ 3, 3, 0 Ground 5 4 87 afift a? 1.0 993
301 4, 3, 1^ 3, 3, 0 Ground 3 2 87 866.82 1.0 993

301 4 3 1*— 3, 3, 0 4 3 87 867.60 1.0 993

301 4! 3i 2^ s, 3! 1 Ground 3 2 87 866.82 1.0 993

301 4, 3, 2<- 3, 3, 1 Ground 5 4 87 866.82 1.0 993

301 4, 3, 2*- 3, 3, 1 Ground 4 3 87 867 60 1.0 993

301 5, *~ 4, , Excited 109 890.69 1.0 993

301 5, 4, 0: 1 109 958.67 1.0 993

301 s. 0, 4! d. 1;0 110 083.80 1.0 993

301 5, 0, 4, 0, 1;0 110 104.11 1.0 993

301 5, 0, 5^ 4, 0, 4 Ground 1 09 905 90 .5 993

301 5, 1,
*~ 4, 1, 1;0 109 776.42 1.0 993

301 5, 1^ 4, 1, 0; 1 110 164.08 1.0 993

301 5, I, <- 4! 1, 1;0 110 419.08 1.0 993

301 5, 1, 4*- 4, 1, 3 Ground 110 297.82 .5 993

301 5, 1, 5^ 4, 1, 4 Ground lOQ 4Q5 71 .5 993

301 5, 2,
*~ 4, 2, 1;0 110 086.08 1.0 993

301 5, 2, 4, 2, 1; 0 110 105.52 1.0 993

301 5! 2, 3<- 4^
2'

2 Ground 109 872.99 .5 993

301 5, 2, 4^ 4, 2, 3 Ground 109 872.60 .5 993

301 5, 3, <— 4, 3, 1;0 1 10 080 41 1.0 993
301 5, 3, 2*- 4, 3, 1 Ground 4 3 109 833.45 1.0 993

301 5 3 2-^ 4 3 I 1 .-TTii 1 n ri\7l (J lillU 6 5 109 833.45 1.0 993

301 5! 3! 2^ 4! 3! 1 Ground 5 4 109 833.84 1.0 993

301 5, 3, 3^ 4, 3, 2 Ground 4 3 109 833.45 1.0 993
301 5, 3, 3^ 4, 3, 2 Ground 5 5 1.0 993

301 5, 3, 3^ 4, 3, 2 Ground 5 4 109 833.84 i!o 993

301 5, 4, 1<— 4, 4, 0 Ground 4 3 109 778.37 1.0 993

301 5, 4, 1^ 4, 4, 0 Ground 6 5 109 778.37 1.0 993

301 5, 4, 1*- 4, 4, 0 Ground 5 4 109 778.94 1.0 993

301 5, 4, 2<- 4, 4, 1 Ground 4 3 109 778.37 1.0 993

301 5, 4, 2^ 4, 4, 1 Ground 6 5 109 778.37 1.0 993

301 5, 4, 2<- 4, 4, 1 Ground 5 4 109 778.94 1.0 993

301 6, 5, ,
Excited 131 863.33 1.0 993
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Isocyanic Acid Spectral Line Table

Isotopic Species la. Rotational Vib. State Hyperfine 1
Acc.

1
Ref.

INO. Quantum IN OS r r
*i

r MHz ±MHz
1

-j

1

301 c:

J, 0: 1 131 952.11
i

1-0
1

993

301
z:

0. 0. 1; 132 099.82
1

1-0 993

oUi 6. 0,
r A

V, 1 .

Au 119 1 1 'i Odlo^ 110.04 1.0 993

oUi 6, 0, 6^ c
J.

C Ground 101 000, Oji,
1

.5
1

993

oUi i. 5, 1, 1 , 0 1 31 730 84 1.0 993

301 f,o.
1 1

1, 0; 1 132 195.68
1

1-0
1

993

301 c.
1

,

c
0,

1
1, 1; 0 132 500.92

1

1-0 993

oUl 6, 1, 5^ c
J1

1
i. d.4- Orouncl 1 39 ISfi 76 .5

1

993

6, 1, 6^ c 1
1

,

Ground 1 31 394 4.0
1

-5 993

0, 9 5, 2, 1; 0 1 1'? 1 0? 88
1

1.0
1

993

301 /; 9 c
0* 9 1:0 132 125.44

1
1-0

1

993

301 9 /I < c
J1 9 3 Vjround 131 846.28 .5 993

oUI 6, 2, 5^ c
D, 9 4. Ground 1 11 845 56 .5 993

6, 3,
c 3 1;0 119 1 06 6010^ IL/U.UV 1.0

1

993

oui o. 3 3,-^a* 5, 3, 9Z Ground 1 11 799 1

9

1 1.0 993

301 0, 3O,
C
Ji

3
J-» 3 Ground 131 799.12

1

1-0 993

301 6, 4, 2*- c
"^1

/I
1 Ground 7

i D 131 733.64 1.0 993

ovi 6, 4, 2^ c /I 11 Ground 0 4" 1 11 711 64101 i00.04 1.0 993

OVl 6, 4, 2^ 5, 4,
1
1 Ground 6 5 1 11 714 no101 I04.UO

1

1-0 993

6, 4, 3^ 5, 4, 9 Ground 7 6 1 11 711 64 1.0
I

993

301 f.0,
/I 3*

5, 4, 2 Ground 5 4 131 733.64
1

1-0
1

993

301 0,
/I 3<^ C

J, 4, 2 Ground u 131 734.00 1.0 993

301 c t:

J* 0 Ground 131 640.60 1.0 993

6, 5, 2^ c
J, 1 Ground 1 31 640 60 1.0 993

ouz 1 0, Ground 91 121

5

204

0^14(^12016 303 1 n wround 20 394.7
1 1

314

303 4.4*,
AU, 4*— ^1 3 Ground 81 571.53 .5

1

993

ouo 4, 1, 3^ Q
-J* 1 9 Ground 82 042 21 .5

1

993

ouo 4, 1, 4^ Q
0,

1
1

,

Ground 81 106 12 .5
I

993

oUo /\
4*, 9Z, 9*—Z'^ 3, 2, 1 Ground 81 579 61

1
-5 1

993

303 9 9 2 Ground 81 578.97
1

-5 993

303 4. 5 3 3 0 Ground 81 586.95 1.0 993

4, 3, 2<- 3 3 1 Ground 81 586 05 1.0 993

5. 0, 5^ /I nu. 44 Ground 1 ni 961 49
1

-5
1

993

o\Jo
C 1 4* 4, 1, Ground 10? SSI 7^

1
-5

1

993

303 1
A ^

/I 1 4 Ground 101 382.24
1

.5
1

993

303 c 9 3^: /I 9 2 Ground 101 975.19 .5 993

OUo 5, 2, 4^ A
4',

9 0 Ground 1 01 071 61i\7i y i o.yio 5 993

5, 3. 2«- /I 1 Ground 101 081 Q7 10 993

oUo C
J-*

3J,
3^ 4, 3. 9z Ground 101 081 07io 1 70 1.71 1.0 993

303 c A "I ^ /I /I 0 Ground 101 988.27
1

1-0
i

993

303 5, 4. 2^ /I A
1 Ground 101 988.27

1

1-0 993

oUo 7, 0, 7<- 0,
A Ground 1 49 744 4414Z J 44.44 .0 001770

7, 1, 6^ 6, 1,
C. Ground 141 '^60 77140 0U7. 1 I ,0 0017 70

7, 1, 7*- 6. 1. D Ground 141 019 08141 70^.00 5 993

303 7 9Z, 0* 6, 2, 4 Ground 142 764.97
1

-5
1

993

303 7. 2, 6<- 6, 2, 5 Ground 1 /I 0 '7/;A C7142 760.57
1

-5
1

993

303 7, 3, 4^ 0, q 3 Ground T ,1 0 '7 "70 AO142 773.02
1

1-0
1

AAO993

_ _
303 7, 3, 5^ 6, 3, 4 Ground 1 /I 0 '7'70 AO142 773.02

J
1.0

1

Anq993

303 7, 4, 3^ 6, 4, 2 Ground 142 782.23
1

1-0
1

993
303 7. 4, 4*- 6, 4. 3 Ground 142 782.23

1
1-0

1

993

303 7, 5, 2^ 6, 5, 1 Ground 142 785.65 1.0 993
303 7, 5. 3^ 6, 5, 2 Ground 142 785.65 1.0 993
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310 — Isothiocyanic Acid Molecular Constant Table

CHNS Cs HNCS

Isotopic Species
Pt.

CnVjp.
Id.

i i O.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A*^

K

311 483000. M 5883.42 M 5845.62 M 1.17 .2148 -.99995

312 723400. M 5.500.51 M 5445.26 M 1.22 .2.337 -.99985

315

HIS,14C12S34 316 5 744.81 M 5 708.73 M

Id.

No. Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
ojb d

1/cm
We d

1/cm
Wd d

1/cm

311

315

1.72 M 0. X
-27.5

469 1 600 1

References:

ABC: 993 Dj: 993 A: 993 k: 993 118 eQq: 429 w: 1028

Add. Ref. 81.314.970

For species 311 the rotational constants for the excited state are: A = 900000 MHz: B = 5884.3 MHz; C = 5846.8 MHz. Ref. 257.

Isothiocyanic Acid Spectral Line Table

Isotopic Species
1 1

1
Id.

1

Rotational Vib. State Hyperfine
|

Frequency Acc. Ref.

1
No.

1
Quantum N OS. V ' V F'

1

F, F
1

MHz ±MHz

HN'^C'^S^^
1

311
i

2, Ground 23 464. 26

1
311

i

2, o! 0. 0: 1 23 475. .5 993

1
311 2, 0, 2^ 0. 1 Ground 23 458. 182

1
311

i 2, 1, 1*- 1, 0 Ground 23 499.5 257

1
311 i 2, 1, 1^ L 0 0: 1 23 520. .5 993

1
311 2, 1, 1^ 1. 1 Ground 23 .537. 182 '

1
311 1 2, 1, 2^ 1. 0 Ground 23 387. 182 '

1
311

'

2. 1, 2*- 1. 1 Ground 23 424.5 257

1
311 8, Excited 93 695.0 1.0 993

1
311

1
8, 7, Excited 93 851.2 1.0 993

1 1

1
311

i

8, 7, Excited 93 895.6 1.0 993

1
311 ! 8. 7, Excited 93 899.3 1.0 993

1
311 ! 8, 7,

7,

Excited 93 902.9 1.0 993

1
311 i 8, Excited 93 953.3 1.0 993

1
311

i

8, 7, Excited 93 983.7 1.0 993

1
311 8, 7, Excited 94 053.4 1.0 993

1
311

i

8, 7, Excited 94 073.3 1.0 993

1
311

1
8, 7, I Excited 94 086.9 1.0 993

1
311 : 8, 0. 7. 0. 1;0 94 003.9 1.0 993

1
311 1 8. 0, 0. 1;0 94 012.2 1.0 993

1
311 8. 0. 8^ 7. 0. 7 Ground 93 829.91 .5 993

1
311 1 8. 1. 7, 1.^6 Ground 93 994.96 .5 993

1
311

i 8. 1. 8^ 7, 1. 7 Ground 93 692.76 .5 993

1
311 8. 2. 6^ 7. 2. 5 Ground 93 863.28 .5 993

1
311 8. 2, 7^ 2. 6 Ground 93 863.28 .5 993

1. Two lines in the ground state could not actually be seen at zero field, but their frequencies were fixed by extrapolation. The transitions
given are normally forbidden, but they can be identified in the presence of the Stark field.
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Isothiocyanic Acid Spectral Line Table

Isotopic Species la. Rotational Vit). state Hyperfine Frequency
1
Acc. ixei.

INO. Quantum Nos. F' F Mrlz
1

IE Mrlz

HN'C^S^^ 311 8, 3 5*- 7, 3, 4 Ground 93 875.28
1

1.0 993
311 8, 3 6<- 7, 3, 5 Ground 93 875.28

1
1.0 993

311 9, ^ 8, Excited 105 406.7
1

1.0 993
311 9, <- 8, Excited 105 585.4

1
1.0 993

311 9, *~ 8, Ground 105 631.7
1

1.0 993 ^

311 9, 8, Excited 105 640.1
1

1.0 993

311 9, *- 8, Excited 105 672.8
1

1.0 993

311 9, ^ 8, Excited 105 698.6
1

1.0 993

311 9, 8, Excited 105 730.5
I

1.0 993

311 9, ^ 8, Excited 105 802.

z

1.0 993

311 9, 8, Excited 105 810.0
i

1.0 993
311 9, *— 8, Excited 105 831.6 1.0 993
311 9, ^ 8, Excited 105 847.5

j
1.0 993

311 9, 0 ^ 8, 1; 0 105 756.8
1

1.0 993
311 9, 0 8, 0, 1; 0 105 765.8

1
1.0 993

311 9, 0 9^^ 8, 0, 8 Ground 105 558.08
1

-5 993
311 9, 1 8<- 8. 1, 7 Ground 105 743.77 .5 993
311 9, 1 9^ 8, 1, 8 Ground 105 403.63

1
.5 993

• 311 9, 2 ^ 8, 2, 1: 0 105 749.3 1.0 993
311 9, 2 ^ 8, 2, 1: 0 105 764.9 1.0 993

311 9, 2 7^ 8, 2, 6 Ground 105 595.61
1

-5 993
311 9, 2 8^ 8, 2, 7 Ground 105 595.61 .5 993
311 9, 3 <- 8, 3. 1: 0 105 748.3 1.0 993

311 9, 3 6^ 8, 3, 5 Ground 105 609.18 1.0 993

311 9, 3 7^ 8, 3, 6 Ground 105 609.18
1

1.0 993

311 10, *~ 9, Excited 117 315.4
1

1.0 993

311 10, *~ 9, Excited 117 371.3
1

1.0 993

311 10, ^ 9, Excited 117 413.8
1

1.0 993

311 10, ^ 9, Excited 117 444.9
I

1.0 993

311 10, *- 9, Excited TIT A ICi f\
III 479.9

1
1.0 993

311 10, *— 9, Excited 117 562.5
1

1.0 993
311 10, 9, 0; 1 117 589.8

1
1.0 993

311 10, ^ 9, Excited 117 606.8
1

1.0 993
311 10, ^ 9, Excited 117 615.4

1
1.0 993

311 10, 0 <— 9, 0, 0; 1 117 377.2 1.0 993

311 10, 0 9, 0, 1;0 117 506.6
1

1.0 993
311 10, 0 9, 0, 1:0 117 516.8 1.0 993
311 10, 0 *- 9, 0, 1; 0 117 523.4 1.0 993
311 10, 0 10-^ 9, 0, 9 Ground 117 285.45 .5 993
311 10, 1 9<- 9, 1, 8 Ground 117 491.95 .5 993

311 10, 1 10<- 9, 1, 9 Ground 117 114.04
1

-5 993
311 10, 1 10-^ 9, 1, 9 0; 1 117 117.5 IM.O 993
311 10, 2 8<- 9, 2, 7 Ground 117 327.47 .5 993
311 10, 2, 9-^ 9, 2, 8 Ground 117 327.47 .5 993
311 10, 3, 7«- 9, 3, 6 Ground 117 342.63 1.0 993

311 10, 3, B'^ 9, 3, 7 Ground 117 342.63
1

1-0 993
311 10, 4, *- 9, 4, Ground 117 367.94

1
1-0

1

,993^

311 1 f\ID, « 1 c Excited 188 131.7 1.0 993
311 16, ^15, Excited

1
188 181.5

1
1-0 993

311 16, 0, *-15, o! 1;0 188 001.0 1.0 993

311 16, 0, ^15, 0, 1;0
1

188 015.4 to
311 16, 0,16^15, 0,15 Ground

i

187 645.15
1

-5 993
311 16, 1,15^15, 1,14 Ground

| 1
1

187 976.13
1

-5
1

993
311 16, 1,16^15, 1,15 Ground 1

1
1

187 370.57 .5 993
311 16, 2, ^15, 2, 1;0

1 1

188 010.9
1

1-0
1

993

2. These may be K=4, ground vibrational state.
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Isothiocyanic Acid Spectral Line Table

Isotopic Species Id. Rotationa Vib. State Hyperfine Frequency
1
Acc.

1

Ref.

INo. Quantum NOS I?'
fi

cr Fi r Mnz \
ilVirlz

I

311 16, 2 14-^15, 2 13 Ground 187 712.225
1

-5
1

993

311 16, 2 15*-15, 2 14 Ground 187 711.730 .5
1

993

311 16, 3 13-^15, 3 12 Ground 187 736.68 1.0
[

993

311 16, 3 14*-15, 3 13 Ground 187 736.68 1.0 993

1)^14^12532 312 2, 0 2^ 1, 0 1 Ground 21 891.66
1

-5
1

429
'

312 2, 1 1*- 1, 1 0 Ground 21 951.82 •5 429
312 0z. 1 2-^ 1, 1 1 Ground 21 841.04 .5 429

312 8, «— 7, Excited 87 531.0
1

1-0
1

993
312 8, <—

7, Excited 87 555.0 1.0
1

993
'

312 8, ^ 7, Excited 87 631.1 1.0 993
312 8, 7, Excited 87 671.8

1
1-0

1

993

312 Q0, 7, 1;0 87 730.7 1.0 993
312 Q

0, 7, 1;0 87 734.2
1

1-0 993
312 Q

0, 7, 1;0 87 742.8 1.0 993

8, 7, Excited 87 77 7.1
1

1-0
1

993

8, 7, Excited Qn Ton 087 799.3
1

1-0
1

993

312 8, 7, Excited 87 870.4
1

1-0
1

993
312 8, 0 8*- 7, 0 7 Ground 87 563.05

1
-5

i

993
312 8, 1 7, 1 6 Ground 87 803.28 .5 993
312 8, 1 8-^ 7, 1 7 Ground 87 361.71 .5 993
312 8, 2 6*- 7, 2 5 Ground 87 626.37 .5 993

312 8, 2 7<- 7, 2 6 Ground 87 626.37 •5 993

312 8, 3 5^ 7, 3 4 Ground 87 679.66 1.0
1

993
312 8, 3 6^ 7, 3 5 Ground 87 679.66 1.0 993
312 9, 8, Excited 98 440.8 1.0 993
312 9, * 8, Excited 98 472.6 1.0 993

312 9, 8, Excited 98 504.

1

1.0 993
312 9, 8, Excited 98 584.5 1.0 993
312 9, 8, Excited 98 628.9 1.0 993
312 9, 8, 1; 0 98 691.0

1
1-0 993

312 9, * 8, 1; 0 98 697.6
1

1-0 993

312 9, 8, 1; 0 98 701.6 1.0 993
312 9, 8, 1; 0 98 710.2

1
1-0

1

993
312 9, 8, Excited 98 773.9

1
1-0

1

993
312 9, 8, Excited 98 854.3 1.0 993
312 9, 0 9«- 8, 0 8 Ground 98 507.94 .5 993

312 9, 1 8^ 8, 1 7 Ground 98 778.22 .5 993
312 9, 1 9-^ 8, 1 8 Ground 98 281.15 .5 993
312 9, 2 7-^ 8, 2 6 Ground 98 579.41

1

-5 993
312 9, 2 8^ 8, 2 7 Ground 98 578.99 .5 993
312 9, 3 6'^ 8, 3 5 Ground 98 638.64 1.0 993

312 9, 3 7-^ 8, 3 6 Ground 98 638.64 1.0 993
312 10, 9, Excited 109 239.9 1.0 993
312 10, <_ 9, Excited 109 413.3

1
1.0

1

993 3

312 10, 9, Excited 109 445.9 1.0 993
312 10, 9, Excited 109 588.8 1.0

1

993

312 10, 9, 1; 0 109 656.9
1

1-0
i

993
312 10, 9, 1; 0 109 663.2

i
1-0

1

993
312 10, 9, 1; 0 109 664.5

1
1.0

i

993
312 1 niU, 9, 1; 0 109 667.4

1
1-0 993

312 10, 9, Excited 109 679.3
1

1-0 993

312 10, 9, Excited 109 710.6 1.0 993

10, 9, Excited in 1

312 10, 9, Excited 109 748.5
1

1-0
t

993
312 10, 9, Excited 109 837.2

1
1-0 993

312 10, 0 9, 0; 1 109 537.4
!

-5
1

993

3. This line may be either a K=l line of J= 10«— 9 for V5=l or V4— 1.
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Isothiocyanic Acid Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine
|

Frequency Acc. Ref.

No. Quantum Nos. V ; V,
a i)

f; f' F
1

MHz
1
±MHz

nM14pI2C32
10, 1.10«- 9, 0, Q Ground

1 1

1

1 no A HA q
* Wo

312 10, 1. 9, 1. 8 Ground
1

109 752.49 •5 993
312 10, 1,10^ 9, 1, 9 Ground 109 200.75 .5 993
312 10, 1,10^ 9, 1, 9 0; 1 117 117.5 •5 993
312 10, 2, 8^ 9, 2, 7 Ground

1 1 1

109 532..36 •5 993

312 10 2 9^ 9, 2, 8 Ground 109 531.83
1

-5 993

loi 3^ 7^ 9, 3, o Ground 1 no ^07 f\(\ 1 n
1

i.U QQ^

312 10 3 8^ 9, 3, 7 Ground 109 597.60 1.0 993
Not Reported Ground 91 SQ7Z 1 O 7 ( .

1 R9loZ

HN'^C'^S^^ 313 Not Reported Ground
1

23 389. 182

DN'-'C'^S^^ 314 Not Reported Ground 21 839. 182 "

315 2, 0, 2*- 1, 0, } round
1 1

3/2 1 /9l 9'^ ^f\l SOZO iO i .07 .5 429

315 2, 0, 2^ 1, 0, 1 Ground
1 i

5/2 5/21 23 167.89
1

-5 429
315 2, 0, 2^ 1, 0, \jV OUIIU

1 i

5/2 3/2] 9^ 1 74 Sft .5 429

315 2, 0, 2^ 1, 0, 1 Ground
i 1

7/2 5/2| 23 174.56 .5 429
315 2, 0, 2^ 1, 0, 1 Ground

i 1

1/2 1/21 23 174.56 5 429

315 2, 0, 1*- 1, 0, 1 Ground
1 1

3/2 3/2| 23 179.70
1

.5 429

J^]\Jl'lQ12g34 316 2, 0. 2^ 1, 0, \ Vjl O UIIU 99 QOfi 7Q
1

-5 429

316 2, 1, 1^ 1. 1, 0 Ground 22 946.47
1

-5 429

316 2, 1, 2^ 1, 1. 1 Ground
1

22 874.59 .5 429

316 8, 0. 8^ 7. 0, 7 Ground 91 635.9 .5 993

316 8, 1, 7^ 7, 1, 6 Ground 91 784.3
i

-5 993

316 8, 1, 8^ 7, 1, 7 wro u nQ
1 i

91 495 6
1

5 993
316 8, 2, 6*- 7, 2, 5 Ground 91 658.7

1
.5 993 <

316 8, 2, 7«- 7, 2, 6 Ground 91 658.7 •5 993
316 8, 3, 5^ 7, 3, 4 Ground 91 671.7 1.0 993

316 8, 3, 6^ 7, 3, 5 Ground 91 671.7
1

1.0 993

316 Not Reported Ground 22 915. 182

4 . These lines are averages between two different transitions, therefore they have not been entered under either.
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320— Dibromomethane Molecular Constant Table
Methylene Bromide

CH^Br^ Cjjv CHjBr^

Isotopic Species Pt. Id. A B C D., A K
Gp. No. MHz MHz MHz MHz MHz Amu A^

C2v 321

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye

321 1.5 M 0. X 0. X

References:

/x: 1029

For species 321, A -(B + 0/2 = 0.821 MHz. Ref. 1028.

Dibromomethane Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos. f; F' F MHz
1
±MHz

C'^HzBr^ 321
1

Not Reported Ground 24 908. 155

321
I

Not Reported Ground 24 943. 155

321 Not Reported Ground 24 972. 155

321 Not Reported Ground 24 982. 155

321
1

Not Reported Ground 25 002. 155

321
1

Not Reported Ground 25 013. 155

321 Not Reported Ground 25 042. 155

321 Not Reported Ground 25 056.
1

5. 113

321 Not Reported Ground 25 072. 155

321 Not Reported Ground 25 090. 155

321
1

Not Reported Ground 25 128. 155

321 Not Reported Ground 25 147. 155

321
1

Not Reported Ground 25 152. 155

321 Not Reported Ground 25 160. 155

321 Not Reported Ground 25 170. 155

321
1

Not Reported Ground 25 203. 155

321 Not Reported Ground 25 223. 155
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330 — Chlorofluoromethane Molecular Constant Table

CH2CIF C, CHjClF

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

Cs

Cs

331

332

41810.1 M
41 738.2 M

5 715.7 M
5580.5 M

5 194.6 M
5081.6 M

Id.

No. Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(i>a d

1/cm
tUb d

1/cm
ct)(. d

1/cm
Old d

1/cm

331 1.82 G 0. X -52.18 aa 38.83 bb

References:

ABC: 463 /a: 995 eQq: 463
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Chlorofluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc.
]

Ref.
No. Quantum Nos. F' F, F MHz ±MHz

1

1

331 1, 1, 0-^ 1, 0, 1 Ground 36 592.71
1

1.0
1

463
1 1 fl«— 1 0 1 Ground 00 Oil .ZZ 1 1

331 1, 1, 0^ 1, 0, 1 Ground 36 616.50 1 463
331 1, 1, 0*- 1, 0, 1 Ground 36 620.92 •1 463
331 1, 1, 0-^ 1, 0, 1 Ground 36 624.40 •1

1

463

331 2, 1, 1*- 2, 0, 2 Ground 37 129.14 1.0
1

463
331 2 1 1<— 2 0 2 Ground 0 i iOZ.U / 1 n

331 2! l, \— 2. 0] 2 Ground 37 136.25 1.0
1

463
331 2, 1, 1^ 2, 0, 2 Ground 37 140.00 1.0

1

463
331 2, 1, 1<- 2, 0, 2 Ground 37 146.66 1.0 463

331 2, 1, 1<- 2, 0, 2 Ground 37 149.50 1
1

463
331 9 1 1 «— 9 fl 9i., 1, 1^ ^. i-f, Vjl OUIJU 0 1 100, o\j 1 n 1 *tUO

331 3, 1, 2<- 3, 0, 3 Ground 37 940.52 1.0
1

463
331 5, 0, 5^ 4, 1, 4 Ground 20 619.17 .1 463
331 5, 0, 5*- 4, 1, 4 Ground 20 620.26 .1 463

331 5, 0, 5-^ 4, 1, 4 Ground 20 621.30 463
331 VJ, Vi, 0, 1, tl OZ KjOy.oy 1 0 1

331 6, 0, 6*- 5, 1, 5 Ground 32 660.83 463
331 6, 0,.6-^ 5, 1, 5 Ground 32 662.11 .1 463
331 7, 1, 6-^ 6, 2, 5 Ground 25 518.46 .1 463

331 8, 1, 8<- 7, 2, 5 Ground 32 035.40 } 463
OO L ft 1 ft«— 7 9 1^ Ground OZ U4-1.00 4-DO

331 9, 1. 9^ 8, 2, 6 Ground 24 020.97 •1
1

463
331 9, 1, 9^ 8, 2. 6 Ground 24 021.75 .1 463
331 9, 1, 9<- 8, 2, 6 Ground 24 026.92 .1

1

463

331 9, 1, 9*- 8. 2, 6 Ground 24 027.57 463
331 10 1 10*— 0 9 7 Ground Ifi 4.ft7 19

'1
463

331 10, 1,10-^ 9, 2, 7 Ground 16 492.71 1 463
331 11, 1,10^10, 2, 9 Ground 27 498.50 .1 463
331 11, 1,10-^10, 2, 9 Ground 27 500.30 .1 463

331 15, 2,14^14, 3,11 Ground 21 834.20 463
OO 1 10, Z.,!**^^ iT^. 0,11 Ground 91 ft^ft no

'1

331 17, 1,17^16, 2,14 Ground 18 961.29 •1
1

463
331 17, 1,17^16, 2,14 Ground 18 967.52 .1 463
331 17, 2,15^16, 3,14 Ground 18 916.70 .1 463

331 18, 1,18^17, 2.15 Ground 21 084.05 } 463
OOL 1Q 1 1Q<_1 7 9 1 c:

10, 1,10^^ i*, z,io Ground 91 flQO ^1Zl \J7\J,OL TPUO

331 18, 2,16^17, 3,15 Ground 31 816.40 •1
1

463
331 18, 2,16<-17, 3,15 Ground 31 818.03 .1 463

331 19, 1,19^18, 2,16 Ground 22 395.57 .1
1

463

331 19, 1,19«-18, 2,16 Ground 22 402.23
•j

463
ooi on 1 90*— 1 Q 9 17zu, 1 ,ZU^ Z,l / Ground 99 SSO 1zz 007. 10 4-00

331 20, 1,20*-19, 2,17 Ground 22 895.76 •1 463
331 20, 2,19'^19, 3,16 Ground 24 048.17 .1 463
331 20, 2,19'^19, 3,16 Ground 24 050.16 1 463

331 21, l,21<-20, 2,18 Ground 22 413. 1.0 463
331 21, l,21«-20, 2,18 Ground 22 419.25 463

331 22, 1,22^^21, 2,19 Ground 21 429.80 463

331 22, 1,22^21, 2,19 Ground 21 437.05 463
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Chlorofluoromethane Spectral Line Table

Isotopic Species
1

Id.
1

Rotational
|

Vib. State Hyperfine
|

Frequency Ace.
1

Ref.

1
No.

1

1 1

Quantum Nos.
|

F'
1

F,
1
F

1

MHz
1
±MHz

1

1
ooZ

1

1. 1 0^ 1, 0, 1 Ground

1

OO OOZ. / /
/I A5

1
332 1, 1 0^ 1, 0, 1 Ground

I

36 657.47 1.0 463

1
332 1 1 f)<— 10 1^ 1, U, 1

1

Ground
1 1

36 660.75 1.0 463

1
332

1
1, 1 0^ 1, 0, 1

1

Ground 36 663.42 1.0 463

332 2, 1 1^ 2. 0, 2 Ground 37 158.82 1.0 463

]
OOZ

]

2. 1 1^ 2. 0. 2 Ground
1

•^7 1 9n in 1 /I A'^

332 3, 1 2<r- 3. 0, 3 Ground
1

37 924.77 1.0 463
332 5, 0 Ground

1 1

19 232.16 .1 463

1
332

1

6, 0 6^ 5, 1, 5 Ground 30 984.37 .1 463

1
332

1

7, 1 6^ 6, 2, 5 Ground 27 711.27 .1 463

i

332
1

8, 1 8^ 7, 2, 5 *^rouna
1 1

97 /I

332 8, 1 8^ 7, 2, 5 Ground
1

33 708.06 •1 463
332 9, 1 0«— 9. ') f\ \^ o, ^, u Ground

1

25 791.65 .1 463

1 332 I 9, 1 9^ 8, 2, 6 Ground
1

25 796.15 .1 463

1
332

1

11, 1 10^10, 2. 9 Ground 23 937.44 .1
1

463

1
332

1
14, 2 12^13, 3,11 Ground

1

I

9A 91 /tQZO Zl0.4'0

332 14, 2 12^13, 3,11 Ground
1

26 216.84 1 463

1
332

1
15, 2 14.*—Id 1

1

Ground 25 494.60 .1 463

i

332
1
17. 1 17^16, 2,14

i

Ground 17 648.07 .1 463

1
332

1
17, 1 17^16, 2,14 Ground 17 652.92 .1 463

!
332

1

18. 1 18^17, 2,15
1

Ground
1

9n m 1 99ZU Ul i .zz

332 18, 1
1 1 7 O 1 C 1lO* 1 1 , z,lo

1

Ground
1

20 016.47 -1 463
332 18. 2 16^17, 3,15

1

Ground
1 1 1

25 878.70 .1 463
332 19, 1 19^18, 2,16 Ground 21 596.35 .1 463
332 19, 1 19^18, 2.16

1

Ground 21 600.0 1.0 463

1
332

1

20. 2 19^19, 3,16 Ground
1

1

19 917.48 1 463
332 20. 2 Ground 19 919.07 .1 463
332

1

22, 1 22^21, 2,19 Ground 21 603.23 .1 463
332

1
22, 1 22^21, 2,19 Ground 21 608.55 .1 463

CHJCl^F"
1

333
1

No Reported
|

1 A 1 1 7 Ql

1
333

1

Not Reported
| 1

16 166.58 1 463

1
333

i

Not Reported
] 1

16 296.9
1

1-
1

463

1
333

1

Not Reported
|

16 419.80 .1 463

1
333

i

Noi Reported
|

1

17 228.62 463

1
333 i Not Reported

| 1

1 i ool. iO 40o

1
333

1

Not Reported
| 1

17 416.50 •1 463

1
333

1

Not Reported
| 1

17 782.62 .1 463

i

333
1

Not Reported
|

17 783.68 .1 463

1
333

1

Not Reported
|

17 978.22 .1 463
-

1
333

1

Not Reported
|

1 P 990 90LO ZZV.Z7

333 Not Reported
| 1

18 381.82 •1 463
333 Not Reported

| 1 1

18 382.50
i

-1
I

463
333

i

Not Reported
| 1 1

18 584.59 . .1 463

1
333

1

Not Reported
|

19 076.34 .1 463

1
333

1

Not Reported
|

19 273.78
1

463
333 Not Reported

|
19 316.96 463

1
333

I

Not Reported
|

19 400.74 463

1
333

1

Not Reported
|

19 447.26 463

1
333 Not Reported

1
19 624.74 463
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Chlorofluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. 1-7 F' F MHz ±MHz

333 Not Reported 19 640.67 .1 463
333 Not Reported 1 9 687 1

2

1 463
333 Not Reported 19 868.76 .1 463
333 Not Reported 20 042.38 .1 463
333 Not Reported 20 143.55 1. 463

333 Not Reported 20 285.53 1. 463
333 Not Reported 20 469 5 1. 463
333 Not Reported 21 0.53.4 1. 463
333 Not Reported 21 298.60 .1 463
333 Not Reported 21 626.6 1. 463

333 Not Reported 21 915.40 463
333 Not Reported 21 965.24

j
463

333 Not Reported 21 966.23 'a • 463
333 Not Reported

1
22 234.17 .1 463

333 Not Reported 22 251.93 .1 463

333 Not Reported 22 253.07 463
333 Not Reported 22 443.0 1. 463
333 Not Reported 22 446.6 1. 463
333 Not Reported 22 .564.64 • 1 463
333 Not Reported 22 892.11 1 463

333 Not Reported 22 919.28 463
333 Not Reported 23 088.58

•}
463

333 Not Reported 23 1.54.47 \l 463
333 Not Reported 23 158.02 .1 463
333 Not Reported 23 408.54 .1 463

333 Not Reported 23 450.31 463
333 Not Reported 23 452.00 •J 463
333 Not Reported 23 602.58 A 463
333 Not Reported 23 703. 1. 463
333 Not Reported 9*^ 711 C\A

• 1 463

333 Not Reported 23 727..50 1. 463

333 Not Reported 23 883.90 463
333 Not Reported 24 105.38 A 463

333 Not Reported 24 250. 1. 463

333 Not Reported 24 345.15 • 1 463

333 Not Reported 24 349.08 } 463

333 Not Reported 24 349.84 463

333 Not Reported 24 928.22 A 463
333 Not Reported 25 082.26 • 1 463
333 Not Reported 25 088.20 • 1 463

333 Not Reported 25 197.90 463
333 Not Reported 25 214.92

•}
463

333 Not Reported 25 619.82 'a 463
333 Not Reported 25 628.67 .1 463

333 Not Reported 25 707.52 .1 463

333 Not Reported 25 708.51 •1 463
333 Not Reported 26 257.63 463
333 Not Reported 26 368.30 463
333 Not Reported 26 429.08 463

333 Not Reported 26 551.16 463



Chlorofluoromethane Spectral Line Table

Isotopic Species Id.
1

Rotational
|

Vib. State Hyperfine
j

Frequency Acc.
j

Ref.

No.
1

Quantum Nos.
|

F' F
i

MHz ±MHz
1

1

333
1

Not Reported
|

1
26 616.38 .1

1

463
333

1

Not Reported
|

26 617.97 1
1

463
333

I

Not Reported
|

26 920.64 •1
1

463

333
1

Not Reported
|

27 138.5 1-
1

463

333
1

Not Reported
|

27 781.00 •1
1

463

1

333
1

1

Not Reported
|

1
27 869.96 .1

I

463
333

1

Not Reported
|

28 006.22 •1
!

463
333

1

Not Reported
|

28 007.90 1 463

333
1

Not Reported
|

28 462.5 1- 463

333
1

Not Reported
|

28 526.33 •1 463

1

333
1

JNot Keported
|

1
28 746.70 .1

!

463
333

i

Not Reported
|

1
28 887.99 •1

1

463

333
1

Not Reported
|

1
29 252.29 •1 463

333 Not Reported
|

1
29 358.15 1 463

333 Not Reported
|

1
29 463.66 1

1

463

666
\

1

Not Reported
|

1
29 658.40 .1

1

463
333

1

Not Reported
|

1
29 925.4 1-

1

463
333

1

Not Reported
|

1
29 926. 1-

i

463
333

1

Not Reported
| i

29 997.2 1-
1

463
333 Not Reported

|
1

30 100. 1- 463
-

1

333
1

Not Reported
|

1
30 219.4 1.

I

463
333 Not Reported

|

30 220.7 1- 463
333

1

Not Reported
|

30 290.67 •1
i

463
333

1

Not Reported
|

1
30 292. 1- 463

333 Not Reported
|

1
30 580.73 -1 463

1

333
1

XT t D *. J iNot Reported
] i

30 645. 1.
1

463
333

1

Not Reported
|

1
30 659.9 1- 463

333
1

Not Reported
|

1
30 837.8 1- 463

333
1

Not Reported
|

30 843.59 1 463
333

I

Not Reported
|

30 992.18 •1 463

1

333
1

Not Reported
|

1
31 023.24 463

333
1

Not Reported
|

31 509.67 1 463
333

i

Not Reported
|

1
31 535.33 1 463

333
i

Not Reported
|

1
31 887.8 1-

1

463

333
1

Not Reported
|

1
31 922.92 .1 463

!

333
1

XT * r> * JNot Reported
|

!
31 924.32 463

333
1

Not Reported
|

32 479.50 •1 463

333
1

Not Reported
|

1
33 051.68 1 463

333
1

Not Reported
|

33 057.8 1-
1

463

333
1

Not Reported
|

33 162.40 •1 463

1

333
1

XT 4. D „ _* J
INot Reported

|

1
V

1
33 224.05 463

333 Not Reported
|

1
33 404.40 •1 463

333 Not Reported
|

33 406.00 •1 463
333 Not Reported

|

33 633.04 •1
1

463
333

1

Not Reported
|

33 677.98 1 463

333
1

Not Reported
|

1
33 733.21 463

333 Not Reported
|

1
33 769.71 463

333 Not Reported
|

33 787.00 463
333

1

Not Reported
|

36 583.05 1-
1

463
333

1

Not Reported
|

36 585.2 1- 463
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Chlorofluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperf'ine frequency
1

Acc. Ref.

No.
1

L

Quantum Nos. F' F,
1

F Mnz
\
±Mnz

J

333
1

Not Keported
1

col c?36 .00 /.Id/ 4<)3

333 Not Reported
1

36 631. 1. 463

333 Not Reported
1

37 914.
1

-1 463

333
1

Not Reported 37 930.0 463

333
1

Not Reported 37 938. 463

333
1

Not Reported
1

1

37 9.50.

1;

463

333
1

Not Reported
1

37 9.52. 463

333
1

Not Reported
1

1

37 957.
1

1- 463

333
1

Not Reported 37 96z.7o /I 0

333
j

Not Reported 38 198.

333
j

Not Keported 1 oo ivy.// W6
333 Not Reported

1

38 423.18
1

I

463

333 1

I\Int rs f fiArt f»H
1

38 928.22 463

333
I

Not Reported
1

39 021.44 463

333
j

Not Reported
1

39 028.46 463
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340 — Dichloromethane
Methylene Chloride

ri

Isotopic Species
Pt.

Gp.

Id.

No;

A
MHz

B
MHz

C
MHz

Dj

MHz
DjK
MHz

A
Amu A^

C'^H^Clf 341 32001.8 M 3320.4 M 3065.2 M
C'^HaCFCl" Cs 342 31 878.25 M 3 231.5 M 2988.25 M
C'^HjClf C2V 343 31 754. M 3143. M 2 912. M
C'^DHClf Cs 344 27 198. M 3 305. M 3027. M
C'^DHCP^Cl" c, 345 27090.5 M 3217.5 M 2 951.5 M
C'^DjClf 346 23676.5 M 3284. M 2993.5 M
C'^DjCP^Cl" Cs 347 23 582. M 3 197.5 M 2 920. M

Id. Ma eQq eQq eQq tUa d 0)b d tOf, d &>(j d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

341 0. X 1.618 M 0. X -41.8 aa 2.6 bb 39.2 CO 282 1

342 0. u 1.623 M 0. X
344 0. X 1.616 M 0. u

345 0. u 1.625 M 0. u

346 0. X 1.644 M 0. X
347 0. u 1.640 M 0. X

References:

ABC: 381 /x: 381 eQq: 381 0: 406

Add. Ref. 622

Molecular Constant Table

CHoCL
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Dichloromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Kef.

INO. Quantum Nos. 17' 17'
r MHz

1
±MH/.

C'^HjClj 341 1, 1, 1<— 0, 0, 0 Ground 35 067.0 .2 .381

341 1, 1, !<— 0, 0, 0 1 35 258. 2. .381
'

341 1, 1, 1<— 0, 0, 0 2 35 451. 5. .381
'

341 1, 1, 0^ 1, 0, 1 Ground 28 936.6
i

-1 381

341 2, 1, 2<- 1, 0, 1 Ground 41 197.8 2 381

341 2, 1, 1<— 2, 0, 2 Ground 29 193.4
1

-3 381

341 3, 1, 2<— 3, 0, 3 Ground 29 .582.0 .3 .381

341 4, 1, 3<— 4, 0, 4 Ground 30 105. 5. 381

341 5, 1, 4^ 5, 0, 5 Ground 30 769. 5. 381

341 6, 1, 5^ 6, 0, 6 Ground 31 577. 5. 381

341 7, 0, 7^ 6, 1, 6 Ground 18 375. 5. 381

341 7, 1, 6^ 7, 0, 7 Ground 32 546. 2. 381

341 7, 2, 6^ 8, 1, 7 Ground 30 812. 5. 381

341 8, 0, 8^ 7, 1, 7 Ground 25 533. 5. 381

341 8, 1, 7^ 8, 0. 8 Ground 33 672. 2. 381

341 8, 2, 7^ 9, 1, 8 Ground 23 312.
1

5. 381

341 9, 0, 9^ 8, 1, 8 Ground 32 769. 5. .381

341 9, 1, 8^ 9, 0, 9 Ground 34 970.
1

5. 381

341 10, 1, 9^10, 0,10 Ground 36 451.3
1

-3 381

342 1

1,
1
1, 1*- 0, 0, 0 Ground 34 866.5

1
-2 381

342 1, 1, 0^ 1, 0, 1 Ground 28 890.0 •1 381

342 z. 1, 2^ 1, 0, 1 Ground 40 842. 1- 381

342 2, 1, 1^ 2, 0, 2 Ground 29 135.
[

2. 381

342 3, 1, 2^ 3, 0, 3 Ground 29 509.
1

5. 381

342 4, 1, 3^ 4, 0, 4 Ground 30 005.
1

5. 381

342 5, 1, 4^ 5, 0, 5 Ground 30 635. 5. 381

342 6, 1, 5*- 6, 0, 6 Ground 31 405. 5. 381

342 7, 1, 6^ 7, 0, 7 Ground 32 325. 5. 381

342 7, 2, 6«- 8, 1, 7 Ground 32 229. 5. 381

342 8, 0, 8^ 7, 1, 7 Ground 24 100.
1

5. 381

342 8, 1, 7^ 8, 0, 8 Ground 33 393. 2. 381
342 8, 2, 7^ 9, 1, 8 Ground 24 947. 5. 381

342 9, 0, 9^ 8, 1, 8 Ground 31 140. 5. 381

342 9, 1, 8^ 9, 0, 9 Ground 34 623. 5. 381

342 10, 1, 9^10, 0,10 Ground 36 026.
1

5. 381

343 1, 1, 1<- 0. 0, 0 Ground 34 665.3
1

-2 381

343 4, 1, 3*- 4, 0, 4 Ground 29 905. 5. 381

343 5, 1, 4*- 5, 0, 5 Ground 30 502. 5. 381

343 6, 1, 5^ 6, 0, 6 Ground 31 225. 5. 381

343 7, 1, 6^ 7, 0, 7 Ground 32 100.
1

5. 381

343 8, 1, 7^ 8, 0, 8 Ground 33 121.
1

5. 381

343 Q i, 8^ 9, 0, 9 Ground 34 286.
1

5. 381

343 10, 1, 9^10, 0,10 Ground 35 614.
1

5. 381

344 1, 1, 1^ 0, 0, 0 Ground 30 224.7
1

-2 381
3/1/1

1, 1, 0^ 1, 0, 1 Ground OA 171 9
1

Z. JO 1

344 2, 1, 2^ 1, 0, 1 Ground 36 283. 2. 381

344 2, 1, 1^ 2, 0, 2 Ground 24 450. 5. 381

344 3, 1, 2^ 3, 0, 3 Ground 24 878.
t

5. 381

1. The assignment of these Hnes to C'^H2Clf is somewhat doubtful.

238-605 0-68—

6
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Dichloromethane Spectral Line Table

1 crvtr^i^i/^ ^i^<ir*ific Id. Rotational Vlh StntpVIU. oldlc Hyperfine n 1*^ i~f 1 1 rt r> \r A.CC.
1

Ref.

No. Quantum Nos. F' F' p MHz ±MHz

C'^DHClf 344 4, 1, 3<- 4, 0, 4 Ground 25 453. 5.
1

381

344 5 4<— 5, 0, 5 Ground 26 183. 5.
1

381

344 5 I 5*— 6 0 6 Ground 27 090 5. 381

344 7 I 6«— 7 0 7 Ground 28 167. 5!
1

381

344 3 I 7<_ 8 0 8 Ground 29 434. 5.
1

381

344 9, 1, 8^ 9, 0, 9 r A 30 900. 5.
1

381

344 10, 9<—10, 0,10 Groun (i 2-
1

381

345 1<— 0, 0, 0 Ground 30 042.2 .2
1

381

345 0*— 1, 0, 1 Ground 24 139. 5. 381

345 2, 1, 2^ l' 0, 1 35 945. 381

345 2, 1, 1-^ 2, 0, 2 VJl (Jul ILl 24 405. 5.
1

381

345 3, 1^ 2«— 3^ 0, 3 24 820. 5. 381

345 4, 1, 3^ 4, 0, 4 Ground 25 365. 5.
1

381

345 5, 1^ Ground 26 063. 5. 381

345 6^ l[ 5<- 6, o! 6 ( vroi I n n 26 920. 5. 381

345 7, 1, 6<— 7, 0, 7 Ground 27 943. 5!
1

381

345 8, 1, 7«— 8, 0, 8 Ground 29 143. 5.
1

381

345 9, 1, 8^ 9, 0, 9 yjrl \JUH\Jl 30 535 5. 381

345 10, 1^ 9«_j0, 0,10 32 127. 5. 381

C'^D^Clf 346 1^ 1_ 1«— 0, 0, 0 Ground 26 670.2 .2
1

381

346 2 1 2*^ 1, 0, 1 Ground 32 656. 2. 381

346 2, I, 1^ 2, 0, 2 ( -.rTki 1 n

H

20 976.7 •2 381

346 3, 1, 3^ 2, 0, 2 1 —TTki 1 n HKyi u Uliu. 38 S09 2. 381

346 3 I 2«— 3 0 3 Ground 21 425 0.
1

381

346 4, 1, 3^ 4, 0, 4 Ground 22 030. 5.
1

381

346 5 I 4«— 5 0 5 Ground 22 805. 5.
1

381

Ot'U 5 I 5<_ 6 0 6 Ground 7f>lLtO lUl.
1

001

346 7 I 6*— 7, 0, 7 Ground 24 908. 5.
1

381

346 8 I 7<— 8 0 8 Ground 26 268. 5. 381

346 9, 1, 8^ 9, 0, 9 27 850. 5.
1

381

346 10 I 9<—10, 0 10 Kyi yjUULi 29 667.7 •2
1

381

C'^DjCF^Cl" 347 2 I 1<— 0 0 0 Ground 26 501.5 .2
1

381

347 0̂
, 1 1<— 2 0 2 Ground 20 942. 5.

1

381

347 3, 1, 3^ 2"
0] 2 Ground "iS nd.3 2.

1

381

3, 1, 2<^ 3, 0, 3 Ground 21 370. 5.
1

381

347 4, 1, 3^ 4, 0, 4 Ground 21 948. 5.
1

381

347 5, 1^ 4<— 5, 0, 5 Ground 22 687. 5.
1

381

347 6, 1, 5^ 6, 0, 6 Ground 23 590. 5. 381
- 347 7, 1, 6-^ 7, 0, 7 Ground 24 687. 5.

1

381

347 8, 1, 7^ 8, 0, 8 Ground 25 974. 5. 381

347 9, 1, 8^ 9, 0, 9 27 473. 5. 381

347 10, 1, 9^10, 0,10 Ground 29 196. 5.
j

381
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350 - Difluoromethane Molecular Constant Table
Methylene Fluoride

CH2F2 CH2F2

Isotopic Species
Pt

Gp.

Id.

No.

A
MHz

B
MHz

c
MHz MHz

'-'JK

MHz Amu K

C'^HjFJ" 351 49 138.4 M 10603.89 M 9249.20 M -.932077

C'^HjFJ' c 352 47 720. M 10604. M 9 198. M -.9270

Id.

No. Debye
Mb

Debye
/Ac

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d

1/cm
&)b d

1/cm
tU(. d

1/cm
(i>d d

1/cm

351 0. X 1.96 M 0. X

References:

ABC: 370 k: 370 /u-: 370

Add. Ref. 371,620

Difluoromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

351 3, 0, S'^ 2, 1, 2 Ground 22 204.18 .10 370

351 3, 2, 2*- 4, 1, 3 Ground 31 543.75 .10 370
351 4, 2, 2<- 5, 1, 5 Ground 29 268.90 .10 370
351 7, 3, 5-^ 8, 2, 6 Ground 31 777.75 .10 370
351 8, 3, 5^ 9, 2, 8 Ground 20 237.69 .10 370

351 9, 1, 9«- 8, 2, 6 Ground 21 980.68 .10 370
351 10, 1,10*- 9, 2, 7 Ground 30 679.01 .10 370

351 15, 3,13<-14, 4,10 Ground 24 760.40 .10 370
351 15, 5,11^16. 4,12 Ground 30 962.08 .10 370
351 19, 4,16^18. 5.13 Ground 29 624.66 .10 370

351 19, 6,13^20, 5,16 Ground 29 630.87 .10 370
351 19, 6,14'^20, 5,15 Ground 29 339.38 .10 370
351 23, 7,16'^24, 6,19 Ground 27 603.66 .10 370
351 23, 7,17^24, 6,18 Ground 27 516.98 .10 370

351 27, 8,19^28, 7,22 Ground 25 694.13 .10 370

351 27, 8,20^^28, 7,21 Ground 25 669.29 .10 370

351 31, 9,22^32, 8,25 Ground 23 871.82 .10 370

351 31, 9,23<-32, 8,24 Ground 23 864.92 .10 370

351 34, 8,26^33, 9,25 Ground 17 429.88 .10 370

351 24. Q 07<_aa q 04, 1 .rr*i 1 TiH 17 411.86 .10 370

351 35,10,25*-36, 9,28 Ground 22 137.35 .10 370

351 35,10,26^36, 9,27 Ground 22 135.44 .10 370

351 38, 9,29^37,10,28 Ground 19 039.76 .10 370

351 38, 9,30^37,10,27 Ground 19 034.89 .10 370

351 39,ll,28'e-40,10,31 Ground 20 500.38 .10 370

351 39,11,29^0,10,30 Ground 20 499.85 .10 370

351 42,10.32^41,11,31 Ground 20 571.99 .10 370

351 42,10.33^41,11,30 Ground 20 570.63 .10 370

351 43,12,31^4,11,34 Ground 18 972.43 .10 370

351 43,12,32'^44,11,33 Ground 18 972.43 .10 370

351 46.11.35^5,12,34 Ground 21 934.33 .10 370
351 46.1 1.36-^5,12,33 Ground 21 934.33 .10 370

351 50,12,38^9,13,37 Ground 23 188.45 .10 370
351 50,12,39^49,13,36 Ground 23 188.45 .10 370
351 54,13,41^53,14,40 Ground 24 297.52 .10 370

351 54.13,42^53,14,39 Ground
1

24 297.52 .10 370

351 Not Reported Ground
i

21 423.20 .10 370

351 Not Reported Ground
1

22 579.40 .10 370

352 3, 0, 3^ 2, 1, 2 Ground
1

23 501.2 .4 370

352 4, 2, 2^ 5, 1, 5 Ground 25 829.9 .4 370
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360 — Cyanamide Molecular Constant Table
Carbamonitrile

CH2N2 Cs HjNCN

T i • C
Isotopic bpecies

Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu K

HsN'-'C'^N" 361 10 129.2 M 9865.8 M
HDN^C'^N" c, 362 9604.0 M 9257.1 M
D^N'-'C'^N"' 363 9 155.3 M 8 743.5 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
tUb d

1/cm
ojc d

1/cm
Wd d

1/cm

361

362

363

4.24 M
4.28 M
4.24 M

0. X

0. X

638 1

545 1

429 1

References:

ABC: 975 /x: 982 w: 975

Add. Ref. 885,986,987

For species 361, the inversion barrier is given as 370 cm ~'. Ref. 975.

Cyanamide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V ; V, F' F MHz ±MHz

H2N"C'2N"' 361 1, 0, <- 0. 0, 1;0 19 980.0 .2 951

361 1, 0, ^ 0, 0, Ground 19 995.8 .2 951

361 2, 0, 2^ 1, 0, 1 1:0 39 958.2 .5 975

361 2, 0, 2^ 1, 0, 1 Ground 39 991.0 .5 975

361 2. 0. 2^ 1. 0, 1 1; 1 40 068.0 .5 975

361 2, 0, 2^ 1, 0, 1 0: 1 40 120.0 .5 975

361 2, 1, 1^ 1, 1, 0 1;0 40 203.0 .5 975

361 2, 1, 1^ 1, 1, 0 Ground 40 252.2 .5 975

361 2, 1, 1^ 1, 1, 0 1; 1 40 315.9 .5 975

361 2, 1, 1^ 1, 1, 0 0; 1 40 394.2 .5 975

361 2, 1, 2^ 1, 1, 1 1:0 39 712.3 .5 975

361 2, 1, 2^ 1, 1. 1 Ground 39 725.4 .5 975

361 2, 1, 2^ 1, 1, 1 1; 1 39 820. 975
361 2, 1, 2^ 1, 1, 1 0; 1 39 845.8 .5 975
361 3, 0, 2, 0, 1;0 59 937.6 .4 951

361 3. 0, ^ 2, 0, Ground 59 986.0 .4 951

361 3, 1, ^ 2, 1, l;0 .59 569.6 .4 951

361 3. 1, ^ 2, 1, Ground 59 586.8 .4 951
361 3, 1, ^ 2, 1, 1:0 60 308.0 .4 951

361 3, 1, ^ 2, 1, Ground 60 379.2 .4 951

361 3, 2, ^ 2, 2, 1;0 59 848.8 .4 951

361 3, 2, ^ 2, 2, (Ground 59 973.0 .4 951

361 7. 1, 6^ 7, 1, 7 Ground 7 384.82 .5 975
361 8, 1, 7^ 8, 1, 8 Ground 9 490.48 .5 975
361 8, 1, 7^ 8, 1, 8 Ground 9 491.29 .5 975
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Cyanamide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V ; V,
a h

I?'r
IT'

r MHz ±lvlnz

H.N'^C'^N''' 361 8, 1. 7*- 8, 1, 8 Ground 9 493.00 .5 975

361 8, 1, 7^ 8, 1, 8 Ground 9 493.77 .5 975

361 14, 1,13^14, 1,14 Ground 27 676.0 .5 975

361 14, 1,13^14, 1,14 Ground 27 678.6 .5 975

361 15, 1,14^15, 1,15 Ground 31 627.4 .5 975

361 15, 1,14^15, 1,15 Ground 31 630.6 .5 975

361 16, 1,15^16, 1,16 Ground 35 841.7 .5 975

361 16, 1,15^16, 1,16 Ground 35 844.4 .5 975

HDN"»C'2N''» 362 1, 0. 1*- 0, 0, 0 1; 0 18 861.7 .1 982

362 1, 0, l'^ 0, 0, 0 Ground 18 861.7 .1 982

362 2, 0, 2^ 1, 0, 1 1;0 37 723.8 .5 975

362 2, 0, 2^ 1, 0, 1 Ground 37 723.8 .5 975

362 2, 1, 1^ 1, 1, 0 1; 0 38 056.8 .5 975

362 2, 1, 1^ 1, 1, 0 Ground 38 069.1 .5 975

362 2, 1, 2^ 1, 1, 1 Ground 37 375.4 .5 975

362 2, 1, 2^ 1, 1, 1 1; 0 37 384.7 .5 975

362 3, 0, 3^ 2, 0, 2 Ground 56 583.1 .3 982

362 3, 0, 3^ 2, 0, 2 1; 0 56 583.1 .3 982

362 3, 1, 2^ 2, 1, 1 1; 0 57 086.0 .3 982

362 3, 1, 2^ 2, 1, 1 (Ground 57 105.2 .3 982

362 3, 1, 3*- 2, 1, 2 Ground 56 061.0 .3 982

362 3, 1, 3-^ 2, 1, 2 1: 0 56 083.8 .3 982

362 3. 2, 1^ 2, 2, 0 1;0 56 542.0 .3 982

362 3, 2, 1^ 2, 2, 0 Ground 56 576.0 .3 982

362 3, 2, 2<- 2, 2, 1 1; 0 56 542.0 .3 982

362 3, 2, 2<— 2, 2, 1 Ground 56 576.0 .3 982

363 1, 0, l'^ 0, 0, 0 Ground 17 899.7 .1 982

363 1, 0, 1^ 0, 0, 0 1;0 17 905.2 .2 982

363 2, 0, 2<- 1, 0, 1 Ground 35 797.8 .5 975

363 2, 0, 2<— 1, 0, 1 1; 0 35 809.7 .5 975

363 2, 1, l'^ 1, 1, 0 Ground 36 209.0 .5 975

363 2, 1, 1^ 1, 1, 0 1; 0 36 223.6 .5 975

363 2, 1, 1^ 1, 1, 0 1; 0 36 229.0 .5 982

363 2, 1, 2^ 1, 1, 1 Ground 35 385.5 .5 975

363 2, 1, 2^^ 1, 1, 1 1; 0 35 422.0 .5 975

363 2, 1, 2^ 1, 1, 1 1; 0 35 425.8 .2 982

363 3, 0, 3^ 2, 0, 2 Ground 53 694.8 .3 982

363 3, 0, 3^ 2, 0, 2 1;0 53 712.2 .3 982

363 3, 1, 2«- 2, 1, 1 Ground 54 313.6 .3 982

363 3, 1, 2«- 2, 1, 1 1; 0 54 334.4 .3 982

363 3, 1, 3^^ 2, 1, 2 Ground 53 077.6 .3 982

363 3, 1, 3^ 2, 1, 2 1; 0 53 132.4 .3 982

363 3, 2, 1^ 2, 2, 0 1; 0 53 652.0 .3 982
Q 9 1 .f 9 9 nO, Z, z, z, u Ground .O

363 3, 2, 2^ 2, 2, 1 Ground 53 672.8 .3 982

363 3, 2, 2<- 2, 2, 1 1;0 53 702.1 .1 982
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370 — Diazomethane
Azimethylene

Molecular Constant Table

CH2N2 Cjv HjCNN

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz MHz
A

Amu A^
K

HjC'^'N'-'N"' 371 11 305.5 M 10845.3 M .006 .39 -.9966

HDC'='N'^N" Cs 372 10609.5 M 10031.2 M .005 .27 -.9936

0 i 0 10042.6 M 9346.4 M 99 — .9891

374 10952.47 M 10519.95 M
c 375 10946.89 M 10514.85 M

376 9 792.90 M 9 129.77 M
377 10600.03 M 10 194.38 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

COa d

l/cm
cOb d

l/cm
ojc d

l/cm
«Jd d

l/cm

371 1.45 M 0. X 0. X -1.19 aa 1.04 bb .15 cc

References:

ABC: 816,981 Dj: 981 Djk: 981 k: 981 /a: 816 eQq: 981

Add. Ref. 545

No Spectral Lines

74



380 — Formaldehyde Molecular Constant Table
Methanal, Oxomethane

CH2O C^v HCHO

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

HC'^HO'^ 381 282 106. M 38834. M 34004. M .0826 1.311 .0574 -.961067

DC'^DO"^ 384 .0777

385 .0679

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Va]ue(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz| Rel.

a>a d

1/cm 1/cm
cuc d

1/cm
oJa d

1/cm

381 2.340 M 0. X 0. X

References:

ABC: 288,671 Dj: 671 Djk: 671 A: 979 k: 288 m: 312

Add. Ref. 86,121,142,143,210,211,479,624,712.713,746,852,881,883

Formaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum IN OS. F' F MHz ±MHz

HC'^HO'" 381 1, 0 1^ 0, 0, 0 Ground 72 838.14 288

00 i 1, 1 O'^ 1, 1, 1 Ground 01 684

381 2, 0 2*— 1, 0, 1 Ground 145 603.1 ^73 671

381 2, 1 1^ 1, 1, 0 Ground 150 498.2 .75 671

381 2, 1 2^ 1. 1, 1 Ground 140 839.3 .70 671

381 2, 1 l'^ 2, 1, 2 Ground 14 488.65 288
.381 3, 0 3-^ 2, 0, 2 Ground 218 221.6 1.1 671

381 3, 1 2, 1, 1 Ground 225 698.2 1.1 671

381 3, 1 2, 1, 2 Ground 211 210.6 1.1 671

.381 3, 2 0^ 2, 2, 0 Ground 218 759.4 1.1 671

381 3, 2 2*- 2, 2, 1 Ground 218 475.1 1.1 671

381 3. 1 2<- 3, 1, 3 Ground 28 974.85 288

381 3, 2 1^ 3, 2, 2 Ground 355.586 .005 989

381 4, 1 3^ 4, 1, 4 Ground 48 284.60 288

381 4, 2 2<- 4, 2, 3 Ground 1 065.85 .02 989

381 5. 1 4^ 5, 1. 5 Ground 72 409.35 288

381 6, 2 4^ 6, 2, 5 Ground 4 954.76 .01 684

381 7. 2 5<- 7, 2, 6 Ground 8 884.87 288

381 8, 2 6^ 8, 2, 7 Ground 14 726.74 288

381 8, 3 5^ 8, 3, 6 Ground 301.10 .01 989

381 9, 2 7^ 9, 2, 8 Ground 22 965.71 288

381 9, 3 6^ 9, 3, 7 Ground 601.07 .005 989

381 11, 2 9^11, 2,10 Ground 48 612.70 .1 551

381 12, 3 9^12, 3.10 Ground 3 225.58 .01 684

381 13, 3 10*-13, 3.11 Ground 5 136.58 .01 684

381 14, 3 11<- 14, 3.12 Ground 7 892.03 288

381 15. 3 12^15, 3.13 Ground 11 753.13 288

381 16, 3 13^16, 3.14 Ground 17 027.60 288

381 17. 3 14^17, 3.15 Ground 24 068.31 288

381 19, 3 16^19. 3.17 Ground 45 063.10 .1 551

381 20. 4 16^20. 4.17 Ground 3 518.85 .5 684

381 21, 4 17*-21, 4.18 Ground 5 138.57 .5 684

381 22. 4 18^22, 4.19 Ground 7 362.60 288

381 23, 4 19^23, 4.20 Ground 10 366.51 288
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Formaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

.^Jl 24, 4,20^24, 4,21 Oround 14 361.54 288
381 25', 4',21<-25', 4',22 Ground 19 595.23 288

381 26, 4,22<-26, 4,23 Ground 26 358.82 288

381 28, 4,24^28, 4,25 Ground 45 835.58 631

381 31, 5,26^31, 5,27 Ground 7 833.20 288

382 1, 1, 0^ 1, 1, 1 Ground 4 .593.26 .5 684
382 2, 1, 1^ 2, 1, 2 Ground 13 778.86 209
382 3, 1, 2<- S,* 1, 3 Ground 27 555.73 209

382 4, 1, 3<- 4, 1, 4 Ground 45 920.08 631

382 7, 2, 5^ 7, 2, 6 Ground 8 012.56 .5 684

382 9, 2, 7<- 9, 2, 8 Ground 20 736.30 209

382 14, 3,11^14, 3,12 Ground 6 752.31 .5 684

382 16, 3.13^16, 3,14 Ground 14 592.44 209
382 17, 3,14^17. 3.15 Ground 20 649.30 209

. 382 18. 3,15*-18, 3,16 Ground 28 582.40 209

HC'^HO'" 383 1, 1, 0^ 1, 1, 1 Ground 4 388.85 .5 684

DC'^DO's 384 1, 1, 0-^ 1, 1, 1 Ground 6 096.10 .02 686
384 2, 1, 1^ 2, 1, 2 Ground 18 287.90 686
384 4, 2, 2<- 4, 2, 3 Ground 3 687.28 .04 686
384 5, 2, 3^^ 5, 2, 4 Ground 8 519.10 686
384 6, 2, 4*- 6, 2, 5 Ground 16 759.64 686

384 8, 3, 5^ 8, 3, 6 Ground 2 850.62 .03 686
384 9, 3, 6— 9, 3, 7 Ground 5 6.36.98 686

384 10, 3. 7*-10. 3. 8 Ground 10 304.64 686
384 13. 4. 9<-13, 4,10 Ground 3 079.48 .03 686

384 .14, 4,10'^14, 4,11 Ground 5 461.54 686

384 15, 4.11^15. 4,12 Ground 9 259.88 686

384 16, 4,12'^16, 4,13 Ground 15 080.34 686
384 19. 5,14^^19. 5.15 Ground 4 508.39 .04 686

HC'^DO"^ 385 1. 1, O'^ 1, 1, 1 Ground 5 346.64 .03 686

385 2, 1, 1-^ 2, 1, 2 Ground 16 038.06 686
385 3, 2, l'^ 3. 2. 2 Ground 644.893 .005 989
385 5, 2, 3^ 5, 2, 4 Ground 4 489.08 .03 686

385 6, 2, 4^^ 6. 2. 5 Ground 8 922.59 686

385 7, 2, 5*- 7, 2, 6 Ground 15 907.38 686

385 10, 3, 7^10, 3, 8 Ground 3 283.09 .03 686

385 11, 3, 8'^11, 3, 9 Ground 5 702.6 686

385 12, 3, 9^12, 3,10 Ground 9 412.51 686

385 13, 3,10^13, 3,11 Ground 14 873.02 686

385 16, 4,12'^16, 4,13 Ground 2 946.67 .03 686

385 17, 4,13^17, 4,14 Ground 4 713.90 686

385 18, 4,14<-18, 4,15 Ground 7 322.35 686

385 19, 4,15^19, 4,16 Ground 11 074.30 686

385 23, 5,18^23, 5,19 Ground 3 330.66 .04 686

385 24, 5,19^24, 5,20 Ground 5 018.25 686

386 1, 1, 0^ 1, 1, 1 Ground 5 156.19 .10 686
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390 — Carbonyl Borane Mole<-ular Clonstant 'I'ahU-

Borine Carbonyl

CH3BO C3V H3BCO

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

H3B"'L'''0"' ^3V 391 8979.94 M 8979.94 M .ill on.39

r 392 8657.22 M 8657.22 M .36

DjB'oC'^O's r 393 7 530.34 M 7530.34 M .29

DsB^C'^O'" C3V 394 7 336.56 M 7336.56 M .24

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
cOb d

1/cm
0)^ d

1/cm
(t)a d

1/cm

391

392

1.795 M 0. X 0. X 3.4 B'"

1.55 B"

References:

ABC: 198 Dj: 168 Djk: 198 m: 168 eQq: 198

Add. Ref. 81,82,134

For species 391, Be(vi)= 9002.66 MHz, Be(v2)= 8985.80 MHz.

Carbonyl Borane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

HjB'oC'^O"' 391 1, 0^ 0. 0 Ground 2 3 17 959.67 .05 250

391 1, 0^ 0. 0 Ground 4 3 17 959.91 .05 250

391 1, 0^ 0, 0 Ground 3 3 17 960.60 .05 250

391 2, 0^ 1, 0 Ground 2 3 35 919.08 198

391 2, 0^ 1. 0 Ground 5 4 35 919.60 198

391 2, 0^ 1, 0 Ground 4 3 35 919.60 198

391 2, 0^ 1. 0 Ground 1 2 35 919.60 198

391 2, 0^ 1, 0 Ground 3 3 35 919.60 198

391 2, 0^ 1, 0 Ground 2 2 35 919.95 198

391 2, 0^ 1. 0 Ground 4 4 35 920.22 198

391 2, 0^ 1, 0 Ground 3 4 35 920.22 198

391 2, 0^ 1. 0 Ground 3 2 35 920.40 198

391 2, 1^ 1, Ground 1 2 35 917.66 198

391 2, 1^ 1, Ground 5 4 35 917.96 198

391 2, 1^ 1, Ground 2 2 35 917.96 198

391 2, 1-^ 1, Ground 4 4 35 918.29 198

391 2, 1^ 1, Ground 3 4 35 918.29 198

391 2, 1^ 1, Ground 2
1

3 35 918.29 198

391 2, 1-^ 1, Ground 3 3 35 918.55 198

391 2, 1^ 1, Ground 4 3 35 918.55 198

H3B"C'20'« 392 2, 0^ 1, 0 Ground 1/2 3/2 34 628.16 198

392 2, 0^ 1, 0 Ground 3/2 3/2 34 628.58 198

392 2, 0^ 1, 0 Ground 5/2 3/2 34 628.85 198

392 2, 0*- 1, 0 Ground 7/2 5/2 34 628.85 198

392 2, 0^ 1. 0 Ground 3/2 5/2 34 628.85 198

392 2, 0^ 1, 0 Ground 1/2 1/2 34 628.85 198

392 2, 0^ 1, 0 Ground 3/2 1/2 34 629.27 198

392 2, 0-^ 1, 0 Ground 5/2 5/2 34 629.27 00

392 2, 1^ 1. 1 Ground 1/2 1/2 34 627.16 198
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Carbonyl Borane Spectral Line Table

Isotopic Species id. Rotational Vii). State Hyperfine r requency ACC. net.

1\0. Quantum Nos. F' r MHz ±Mrlz

H3B"C'20'8 392 2, 1^ 1, 1 Ground o/z 1/2 34 627.42 198
392 2, 1^ 1, 1 Ground 3/2 5/2 34 627.42 198

Z, 1* i, 1 Ground 7/2 of Z 04' OZ / .4*Z 1 OQ

392 2, 1^ 1, 1 Ground J /Z 3/2 34 627.42 198

392 2, 1^ 1, 1 Ground 5/2 5/2 34 627.64 198

392 2, l*— 1, 1 Ground 3/2 3/2 34 627.64 198
592 2, 1«— 1, 1 Ground 5/2 , 3/2 34627.81 198

393 2, 0-^ 1, 0 Ground 2 3 30 120.86 198
393 2, 0^ 1, 0 Ground 3 3 30 121.21 198
393 2, 0«— 1, 0 Ground 4 3 30 121.21 198
393 2, 0<— 1, 0 Ground 1 2 30 121,21 198
393 2, 0<— 1, 0 Ground 5 4 30 121.21 198

393 2, 0^ 1, 0 Ground 2 2 30 121.56 198
393 2, 0^ 1, 0 Ground 4 4 30 121.86 198
393 2, 0<— 1, 0 Ground 3 4 30 121.86 198
393 2, O'^ 1, 0 Ground 3 2 30 121.86 198
393 2, 1«- 1, 1 Ground 1 2 30 119.91 198

393 2. 1^ 1, 1 Ground 2 2 30 120.21 198
393 2, 1^ 1. 1 Ground 5 4 30 120.21 198

- 393 2, 1^ 1, 1 Ground 3 4 30 120.56 198

393 2, 1^ 1, 1 Ground 2 3 30 120.56 198

393 2, l'^ 1, 1 Ground 4 4 30 120.56 198

393 2, 1^ 1, 1 Ground 4 3 30 120.86 198

393 2, l'^ 1, 1 Ground 3 3 30 120.86 198

D3B"C'20'« 394 2, 0^ 1, 0 Ground 3/2 3/2 29 345.93 198
394 2, 0*- 1, 0 Ground 5/2 3/2 29 346.24 198

394 2, O'^ 1, 0 Ground 7/2 5/2 29 346.24 198

394 2, O'^ 1, 0 Ground 3/2 5/2 29 346.24 198

394 2, O'^ 1, 0 Ground 1/2 1/2 29 346.24 198

394 2, O'^ 1, 0 Ground 3/2 1/2 29 346.65 198
394 2, 0«- 1, 0 Ground 5/2 5/2 29 346.65 198

394 2, 1^ 1, 1 Ground 1/2 1/2 29 345.03 198

394 2, 1^ 1, 1 Ground 7/2 5/2 29 345.28 198

394 2, l'^ 1, 1 Ground 3/2 1/2 29 345.28 198

394 2, 1<- 1. 1 Ground 1/2 3/2 29 345.28 198

394 2, 1^ 1, 1 Ground 3/2 5/2 29 345.28 198

394 2, 1<— 1, 1 Ground 3/2 3/2 29 345.52 198

394 2, 1^ 1, 1 Ground 5/2 5/2 29 345.52 198

394 2. 1^ 1, 1 Ground 5/2 3/2 29 345.68 198
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400 — Bromomethane
Methyl Bromide

Molecular Constant Table

CHaBr Cjv CHjBr

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz
DjK
MHz

A
AmiiA^

C'^HjBr" r 401 152354.5 M 9 568.20 M 9 568.20 M .0099 .1283

C'^HjBr*' C3V 402 152354.5 M 9531.82 M 9531.82 M .0097 .1274

C'^'DjBr'^ C3V 403 7 714.57 M 7 714.57 M .039

C'^DjBr*' C3V 404 7681.23 M 7681.23 M .039

C'^HjBr'^ C3V 405 9119.507 M 9119.507 M
C'^HaBr*' C3V 406 9082.860 M 9082.866 M

Id. Ma eQq eQq eQq COa d ct>c d QJd d
No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

401 1.797 M 0. X 0. X 577.3 Br'» 610 1

402 482.4 Br«'

403 574.6 Br'" 577 1

404 479.8 Br«'

References:

ABC: 242,395,537,568,1028 Dj: 568 Djk: 395,568 fi: 375 eQq: 395,568 oj: 1028,1029

Add. Ref. 39,102,103,185,208,245,282,538,723,741,810,827,1015

Species 2(B-C)MHz B in MHz for V3 = 1

407 317.70 9495.43
408 314.44 9454.51

Ref. 376 537
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Bromomethane Spectral Line Table

Isotopic Species Id. Rotational
|

Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
|

F' F MHz ±MHz

C'^HaBr^s 401 1, ^ 0,
1

Ground 19 136.73 .1 161
401 1, 0^ 0, 0 I 1/2 3/2 18 846.88 .05 537
401 1, 0<- 0, 0 1 5/2 3/2 18 962.19 .05 537
401 1, 0^ 0, 0 Ground 1/2 3/2 18 992.47 .05 537
401 1, 0<— 0, 0

1
L 3/2 3/2 19 106.60 .10 537

401 1, 0^ 0, 0 Ground 5/2 3/2 19 107.72 .05 537
401 1, 0^ 0, 0 Ground 3/2 3/2 19 252.11 .05 537
401 2, 0<- 1, 0 Ground 3/2 3/2 38 157.30 .08 83
401 2, 0^ 1, 0 Ground 7/2 5/2 38 260.10 .08 83
401 2, 0<— 1, 0 Ground 5/2 3/2 38 260.10 .08 83

401 2, 0^ 1. 0
1

Ground 1/2 1/2 38 272.40 .08 83
401 2, 0^ 1, 0 Ground 5/2 5/2 38 404.49 .08 83
401 2, 0^ 1, 0 Ground 3/2 1/2 38 417.09 .08 83
401 2, 1*- 1, 1

1

Ground 1/2 1/2 38 128.40 .08 83
401 2, 1*— 1, 1

1

Ground 3/2 1/2 38 200.52 .08 83

401 2, 1^ 1, 1
1

Ground 7/2 5/2 38 237.14 .08 83
401 2, 1^ 1. 1 Ground 5/2 5/2 38 309.45 .08 83
401 2, l'^ 1, 1 Ground 3/2 3/2 38 330.25 .08 83
401 2, 1^ 1. 1 Ground 5/2 3/2 38 381.70 .08 83
401 4, 0<— 3. 0 Ground 9/2 7/2 76 538.02 .18 240

-
401 4, 0^ 3, 0 Ground 11/2 9/2 76 538.02 .18 240
401 4, 0^ 3, 0

1

Ground 5/2 3/2 76 554.82 .18 240
401 4, 0^ 3. 0 Ground 7/2 5/2 76 554.82 .18 240
401 4, 1^ 3. 1 Ground 11/2 9/2 76 532.88 .18 240
401 4, 1^ 3, 1 Ground 5/2 3/2 76 540.20 .18 240

401 4, 1^ 3, 1
1

Ground 9/2 7/2 76 547.24 .18 240
401 4, 1^ 3, 1 Ground 7/2 5/2 76 554.82 .18 240
401 4, 2-^ 3, 2 Ground 5/2 3/2 76 496.60 .18 240
401 4, 3, 2 Ground 11/2 9/2 76 517.36 .18 240
401 4, 2^^ 3, 2 Ground 7/2 5/2 76 554.82 .18 240

401 4, 2^ 3, 2
1

Ground 9/2 7/2 76 575.22 .18 240
401 4, 3^ 3, 3 Ground 5/2 3/2 76 425.18 .18 240
401 4, 3^ 3, 3 Ground 11/2 9/2 76 491.36 .18 240
401 4, 3^^ 3, 3 Ground 7/2 5/2 76 554.82 .18 240
401 4. 3^ 3. 3 Ground 9/2 7/2 76 621.78 .18 240

401 5, 0^ 4, 0
1

Ground 11/2 9/2 95 673.51 .27 240
401 5, 0^ 4, 0 Ground 13/2 11/2 95 673.51 .27 240
401 5, 0«— 4, 0 Ground 7/2 5/2 95 683.62 .27 240
401 5, O'^ 4, 0 Ground 9/2 7/2 95 683.62 .27 240
401 5, 1^ 4, 1 Ground 13/2 11/2 95 669.97 .27 240

401 5, 1^ 4, 1
1

Ground 7/2 5/2 95 676.39 .27 240
401 5, 1^ 4, 1

1

Ground 11/2 9/2 95 677.20 .27 240
401 5, 1<- 4, 1 Ground 9/2 7/2 95 683.62 .27 240
401

'

5, 2«— 4, 2 Ground 7/2 5/2 95 654.73 .27 240
401 5, 2<- 4, 2 Ground 11/9

1 1/Z 95 659.20 . .27 240

Ground 9/2 7/2 9'7 9/1

A

Z4U
401 5, 2-^ 4, 2 Ground 11/2 9/2 95 688.27 .27 240
401 5, 3^ 4, 3 Ground 7/2 5/2 95 619.24 .27 240
401 5, 3^ 4, 3 Ground 13/2 11/2 95 640.87 .27 240
401 5, 3^ 4, 3 Ground 9/2 7/2 95 683.62 .27 240
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Bromomethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' MHz ±MHz

C'^HaBr'" 401 5, 3<— 4, 3 Ground 11/2 9/2 95 706.12 .27 240
401 5, 4^ 4, 4 Ground 13/2 11/2 95 615.73 .27 240
401 8, 0^ 7, 0 Ground 17/2 15/2 153 069.61 568
401 8, 0^ 7, 0 Ground 19/2 17/2 153 069.61 568
401 8, 0<— 7, 0 Ground 13/2 11/2 153 073.09 568

401 8, O'^ 7, 0 Ground 15/2 13/2 153 073.09 568
401 8, 1^ 7, 1 Ground 19/2 17/2 153 066.92 568
401 8, 1^ 7, 1 Ground 17/2 15/2 1.53 068.60 568
401 8, 1<— 7, 1 Ground 15/2 13/2 1.53 071.60 568
401 8, 2^ 7, 2 Ground 19/2 17/2 153 0.58.75 568

401 8, 2<- 7, 2 Ground 17/2 15/2 153 065.61 568
401 8, 3^ 7, 3 Ground 13/2 11/2 153 044.21 568
401 8, 3^ 7, 3 Ground 19/2 17/2 153 045.22 568
401 8, 3-^ 7, 3 Ground 15/2 13/2 153 059.73 568
401 8, 3-^ 7, 3 Ground 17/2 15/2 153 060.67 568

401 8, 4^ 7, 4 Ground 13/2 11/2 153 021.82 568
401 8, 4^ 7, 4 Ground 19/2 17/2 153 026.32 568
401 8, 4^ 7, 4 Ground 15/2 13/2 153 049.30 568
401 8, 4^^ 7, 4 Ground 17/2 15/2 153 053.70 568
401 8, 5<— 7, 5 Ground 13/2 11/2 152 992.98 568

401 8, 5^ 7, 5 Ground 19/2 17/2 153 001.93 568
401 8, 5^ 7, 5 Ground 15/2 13/2 153 035.98 568
401 8, 6<— 7, 6 Ground 15/2 13/2 153 019.63 568
401 8, 6<— 7, 6 Ground 17/2 15/2 153 034.03 568

/"I 1 OT T T* 01
C'^HaBr*' 402 1, <— 0, Ground 19 064.40 .1 161

402 1, 0^ 0, 0 1 1/2 3/2 18 798.72 .05 537
402 1, 0^ 0, 0 1 5/2 3/2 18 895.04 .05 537
402 1, 0*- 0, 0 Ground 1/2 3/2 18 943.38 .05 537
402 1, 0<- 0, 0 1 3/2 3/2 19 015.66 .05 537

402 1, 0^ 0, 0 Ground 5/2 3/2 19 039.69 .05 537
402 1, 0^ 0, 0 Ground 3/2 3/2 19 160.30 .05 537
402 2, 0^ 1, 0 Ground 3/2 3/2 38 030.77 .08 83

402 2, 0-«— 1, 0 Ground 7/2 5/2 38 116.65 .08 83
402 2, 0<- 1, 0 Ground 5/2 3/2 38 116.65 .08 83

402 2, 0-^ 1, 0 Ground 1/2 1/2 38 126.97 .08 83

402 2, 0^ 1, 0 Ground 5/2 5/2 38 237.14 .08 83
402 2, 0^ 1, 0 Ground 3/2 1/2 38 247.77 .08 83

402 2, 1<- 1, 1 Ground 1/2 1/2 38 006.47 .08 83
402 2, l'^ 1, 1 Ground 3/2 1/2 38 066.72 .08 83

402 2, l'^ 1, 1 Ground 7/2 5/2 38 097.45 .08 83

402 2, 1^ 1, 1 Ground 5/2 5/2 38 157.70 .08 83

402 4, 0^ 3, 0 Ground 9/2 7/2 76 248.32 .18 240
402 4, 0^ 3, 0 Ground 11/2 9/2 76 248.32 .18 240

402 4, p-^ 3, 0 Ground 5/2 3/2 76 261.96 .18 240

402 4, 0^ 3, 0 Ground 7/2 5/2 76 261.96 .18 240
402 Orounu 11/2 9/2 7^ 0/1 Q/O Z4O.0O .lo

402 4, 1-^ 3, 1 Ground 5/2 3/2 76 249.94 .18 240

402 4, 1<- 3, 1 Ground 9/2
!

7/2 76 255.68 .18 240

1
402 4, 1^ 3, 1 Ground 7/2

1

5/2 76 261.96 .18 240
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Bromomethane ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

pi2I-I R_81 402 d 9^^ % 9 wround
1

1 5/2 3/2 lf\ 91^ 1
( D ZIO. ID 1ft.10

402 4, 2^ 3, 2 Ground 111/2 9/2 76 230.18 .18 240
402 4, 2-^ 3, 2 Ground 7/2

i
5/2 76 261.96 .18 240

402 4, 2^ 3, 2 9/2 7/2 76 278.16 .18 240
402 4, 3'^ 3, 3 Ground 5/2 3/2 76 152.28 .18 240

402 4, 3^ 3 3 VJI OUIIU 11/2 9/2 7(S 907 f\f\ .18 240
402 s! 0^ 4! 0 Ground 13/2 11/2 95 310.78 !27 240
402 5, 0-^ 4, 0 Ground 11/2 9/2 95 310.78 .27 240
402 5, 0^ 4. 0 Ground 9/2 7/2 95 319.12 .27 240
402 5, 0^ 4, 0 Ground 7/2 5/2 95 319.12 .27 240

402 5 4 1 13/2 11/2 0"% ^07 4ftOU 1 .'+0 97 940

402 5! 1^ 4^ 1 Ground 9/2 7/2 95 319.12 .27 240
402 5, 2-^ 4, 2 Ground 7/2 5/2 95 253.89 .27 240
402 5, 2^ 4, 2 Ground 13/2 11/2 95 297.55 .27 240
402 5, 2^ 4, 2 Ground 11/2 Q/9 95 322.15 .27 240

4.09 (jfround 7/2 5/2 yo zoo. 4*/ 97.Z t
940Z^U

402 5, 3-^ 4, 3 Ground 13/2 11/2 95 281.53 .27 240
402 5, 3^ 4, 3 Ground 11/2 9/2 95 336.01 .27 240
402 5, 4.^ 4, 4 Ground 13/2 11/2 95 259.24 .27 240
402 8, 0^ 7. 0 Ground 19/2 17/2 152 488.14 568

-

4.09 R 0<— 7 0 Oround 17/2 15/2 lOZ 4*00.14' Duo
402 8, 0<- 7, 0 Ground 15/2 13/2 152 491.10 568
402 8, 0^ 7, 0 Ground 13/2 11/2 152 491.10 568
402 8, 1^ 7, 1 Ground 15/2 15/2 152 466.19 568
402 8. 1*- 7, 1 Ground 19/2 17/2 152 485.61 568

402 8 1*— 7 1 VtI UUIIU 17/2 15/2 'TO 1 .I/O 568
402 1^ l\ 1 Ground 13/2 11/2 152 488.14 568
402 8, 1^ 7, 1 Ground 15/2 13/2 152 489.56 568
402 8, 2^ 7, 2 Ground 19/2 17/2 152 477.87 568
402 8, 2^ 7, 2 Ground 13/2 11/2 152 479.20 568

402 8, 2<— 7 2 1 _ T"/ \ 1 1 rt i~i 17/2 15/2 1 '^9 48'? 60 568
402 8^ 2-^ 7! 2 Ground 15/2 13/2 152 484.89 568
402 8, 3^ 7, 3 Ground 19/2 17/2 152 464.97 568
402 8. 3<- 7, 3 Ground 15/2 13/2 152 477.06 568
402 8, 3^ 7, 3 Ground 17/2 15/2 152 477.87 568

d.09 ft 4<— 7 4 Lrround 13/2 11/2 1 '^9 44^ 1 ^lOZ 4'4'0.10 joo
402 8, 4^ 7, 4 Ground 19/2 17/2 152 446.88 568
402 8, 4^ 7, 4 Ground 15/2 13/2 152 466.19 568
402 8, 4*- 7. 4 Ground 17/2 15/2 152 469.84 568
402 8, 4<- 7. 4 Ground 17/2 17/2 152 487.03 568

4.09 ft "i*— 7 i-yrounci 15/2 13/2 1 ^9 A'^9 09 ouo
402 8, 5^ 7, 5 Ground 17/2 15/2 152 459.44 568
402 8, 6^ 7, 6 Ground 17/2 15/2 152 446.88 568
402 Not Reported Ground 3/2 3/2 38 175.08 .08 83

402 Not Reported Ground 5/2 3/2 38 218.21 .08 83

403 2, 0«- 1, 0 Ground 3/2 3/2 30 743.99 .10 395
403 2, 0^ 1, 0 Ground

|

7/2 5/2 30 846.00 .10 395
403 2, 0^ 1, 0 Ground

|

5/2 3/2 30 846.00 .10 395
403 2, 0^ 1, 0 Ground

|

1/2 1/2 30 858.24 .10 395
403 2, 0^ 1, 0 Ground

|
5/2 5/2 30 898.82 .10 395
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Bromomethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
1

Ref.

INO. Quantum Nos. I?'
r, r f f Mrlz _i_ 11*11±Mnz

1

C'^DsBr" Z, o*— 1, 0 Ground 3/2 1/2
O 1 nAO A 0A I UUZ.4.i .10

I

OAC395
403 2, 1<— 1, 1 Ground 7/2 5/z 30 823.44 .10 395
403 Z, 1*— 1, 1 Ground 5/z 5/2 30 895.58 .10 395
A no

2, 1*- 1, 1 Ground o/z 3/2 30 yio.zl .10
1

395
Af\'3Wo 2, 1<- 1, 1 Ground D/Z 3/z 30 yo /.53 .10

1

395

C'^DsBr*' 1 Ground 5/2 5/2 1 A.iU
1

one395
404 O

^1
1 A
1, U Ground o/z o/z 30 629.28 .10 395

404 9 1 n Ground '/z O/Z 30 714.74 .10
1

395
ACiA

2, 0*- 1, 0 Ground O/Z o/Z QA "71/1 "7/1 1 A
.11)

1

one

2, 0-^ 1, 0 Ground 1/Z 1/Z
OA 70/1 OA 1 A 1 one6^o

2, 1-^ 1, 1 Ground 3/2 1/2 .lU
1

404 2, 1^ 1, 1 Ground 7/2 5/2 30 695.83 .10 395
404 2, 1^ 1, 1 Ground 5/2 5/2 30 756.12 .10 395
404 z.

1 . Ground 3/2 3/2 30 773.17 .10 395
404 2, 1^ 1, 1 Ground 5/2 3/2 30 815.96 .10 395

C'^HjBr" 405 Z,
1
1, Ground 36 477.67 .09

1

242

L- rl3i5r 406 2, 1, Ground 36 331.10 .09
1

242

C'^'HDaBr's 2, 1, 1, 1, 0 Ground 7/2 5/2
OO AC? 1 376

407 2, 1, 2<- 1, 1, 1 ( »rnii nn 7/2 5/2 32 739.4 376

C'^HDaBr*' 408 2, 1, 1^ 1, 1, 0 Ground 7/2 5/2 32 925.1 376
408 2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 32 610.6

1

376

83



410 - Methyl Mercuric Bromide Molecular Constant Table

CHjBrHg CH,HgBr

Isotopic Species
Pt

Gp.

TrIiU.

No. MHz
B

MHz
C

MHz MHz
L>JK

MHz

AA
Amu A^

K

C'^HsHg'x^Br", C3v 411 1 142.86 M 1 142.86 M .0082

C"2H3Hg'^"Br»' C3V 412 1 125.28 M 1 125.28 M .0080

C.2H.,Hg'^''Br™ r 413 1 142.10 M 1 142.10 M
C'^HjHg'^^Br*" C3V 414 1 124.51 M 1 124.51 M
C^H^Hg^'^'Br™ C3V 415 1 141.36 M 1 141.36 M
C'2H3Hg^°"Br*" C3V 416 1 123.76 M 1 123.76 M
C'^H^Hg^o^Br" C3V 417 1 139.88 M 1 139.88 M
C'2H3Hg2«2Br«' c 418 1 122.27 M 1 122.27 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
C0(, d

1/cm
d

1/cm
w,i d

1/cm

411

412

350
290

Br"
Br«'

References:

ABC: 522 Djk: 522 eQq: 522

Methyl Mercuric Bromide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F
1

F MHz ±MHz

C'2H3Hg'^«Br™ 411 16, ^15, Ground .36 571.55 522

C'2H3Hg"'8Br«' 412 16, ^15, Ground 36 008.79 522

C'^HjHg'^^Br™ 413 16, ^15, Ground 36 547.33 522

C'^HaHg's^Br*" 414 16, ^15, Ground 35 984.46 522

C'2H3Hg2»'»Br" 415 16, ^15, Ground 36 523.48 522

C'2H3Hg2»»Br»' 416 16, ^15, Ground 35 960.40 522

C'2H3Hg2»2Br™ 417 16, ^15. Ground 36 476.28 522

C'2H3Hg2''2Br«' . 418 16, <-lS. Ground 35 912.50 522
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420— Chloromethane
Methyl Chloride

Molecular (Constant Table

CH3CL CH:,C1

Isotopic bpecies
Pt. Id. A B C Dj A
Gp. No. MHz MHz MHz MHz MHz Amu A^

C'^HsCF C >v 421 13292.84 M 13292.84 M .0181 .198
/"I 1 0T T 1 •)CC'^HaCP C 422 13187.60 M 13187.60 M

c H 423 13088.13 M 13088.13 M .0270 .185

C'^DaCP c Iv 424 10841.88 M 10841.88 M
c 425 10658.43 M 10658.43 M
c Jv 426 12799.18 M 12799.18 M

427 12592.13 M 12592.13 M
C'^HDzCPs Cs 431 11679. 'M 11370. 'M

1. Calculations for B and C for C'^HD'iCP^ were made from ref. 296 by adding the quantities for 3B + C and 3C + B to obtain B + C,
then combining this with the given value for 2(B — C).

Id. Ma eQq OJa d Wb d
No. Debye Debye Debye Value (MHz) Rel. 1/cm 1/cm

421 1.869 M 0. X 0. X -74.77 CF 725 1 1012 2

422 -15.83 C136

423 -58.93 CF^
424 -74.41 CF
425 -58.58 CI"

References
ABC: 218, 296, 395, 537, 576 Dj: 240, 568 Djk: 240, 568 p.: 236 eQq: 537, 576 aj:406

Add. Ref.: 39, 83, 89, 90, 102, 103, 116, 119, 127, 141, 164, 185, 299, 306, 316, 341, 498, 499, 510, 599, 741, 810, 827, 1022

Species eQq (MHz)
V3 = 1 Vfi= 1

a?(MHz) a|(MHz) B + C (MHz) Ref.

421 {Q.W) -74.87 -74.89 115.21 49.01 537

423 (CI") -58.89 -58.76 112.30 48.19 537

428 24658 218

429 24266 218

430 22674 218

238-605 0-68—7
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Chloromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. lliifintiim N\/ Udll I UIll l^us. F' MHz ±MHz

421 1 0*— 0, 0 J. Q 3/2 3/2 9f> ^40 97 .05 537
421 \\ 0*- o[ 0 1;0 5/2 ^/9 26 359.01 !05 537
421 1, 0^ 0, 0 1;0 1 /9 3/2 26 373.96 .05 537
421 1 0«— 0, 0 0; 1 3/2 3/2 9ft 479 Aft .10 537
421 1, 0*— 0, 0 0; 1 5/2 3/2 9A 401 ^O .10 537

421 1, 0«— 0, 0 0; 1 1/2 3/2 96 Sfl6 ^8 .10 537
421 i[ o<- q\ 0 Ground Of £t ^/9 26 570.73 .05 537
421 1, 0^ 0, 0 Ground Of ^ ^/9 26 589.40 .05 537
421 1 0*— 0, 0 1 _ 1 n /H\Jl UUJIU 1 /9 ^/9 9ft ftOd. '^ft .05 JO I

421 3 0«— 2 0 Ground 7/9 7/9 70 7^ft Oft ift 940^4*0

421 3, 0<— 2, 0 yji UUIIU 5/2 3/2 70 dA "iftftJUG
421 3^ 0^ 2, 0 Ground 3/2 1/2 79 751.44 568
421 3, 0<- 2, 0 Ground Q/9 7/9'/^ 79 756.00 568
421 3, 0«— 2, 0 1 »rAM n fi 7/9 5/2 79 756 00 568
421 3 0*— 2 0 1 1 nW 5/2 5/2 70 7ft4 Sft .16 240

421 3 0«— 2 0 \yi UUIIU 3/2 3/2 79 769.94 .16 240
421 3^ 1^ 2, 1 Ground 7/9'/^ 5/2 79 75L44 568
421 3, 1^ 2, 1 Ground Q/9"/ ^ 7/9 79 756.00 568
421 3 l'^ 2 1 \Jk UUllU 3/2 1/2LIZ, 70 7Sft on 568
421 3, 2<— 2 2 1 -.r^imH^1 UUllU 5/2 5/2 70 7^6 Qft .16 240

421 3 2*— 2, 2 1 --rrMi n ri\Jl UUI lU 7/2 5/2 70 7^6 Qft .16 240
421 3^ 2<^ 2, 2 Ground 7/9'/^ 7/9

• /^ 79 756.00 568
421 3, 2^ 2, 2 Ground Q/2 7/9

• /^ 79 756.00 568
421 3, 2«— 2, 2 1 wFnii n riV^I U UIIU 5/2 7/9

' /^ 7Q 7=^6 nn 568
421 3, 2«— 2, 2 V7l <J U IIU ^/9 1 /9 70 768 08/ 7 1 UO. -70 .16 240

-•
'

4,91 4 0*— 3 0 vrrouno 9/2 9/2 •iftft

421 4! 0<- 3^ 0 Ground 5/2 3/2 106 336.59 568
421 4, 0*- 3, 0 Ground 7/9 5/2 106 336.59 568
421 4, 0«— 3, 0 1 >rrkii n ft 0/9 7/9'/^ 10ft ^^8 7'iJ.UU iJOO. 4 0 568
421 4 Q«_ 3 Q VtI UUIlii 11/2 0/9 lUU 0«J0. I 0 568

421 4 0*— 3 0 v^l UUIIU 7/2 7/2 106 ^4.^

421 4! 0^ 3' 0 Ground 'i/9 =i/9 106 355.35 568
421 4. 1<- 3. 1 Ground 0/9 7/9 106 335.79 568
421 4 1*— 3 1 VjI UUIIU '^/9Of ^ ^/9 Iflft ^^ft =^0 568
4.91 4. 1 «— ^ 1 Ground n /9 0/9 Iflft ^^7 70 'ift8

421 4 1<— 3 1 VtI UUIIU 7/2 7/2 lOft -141 "19 568
421 4^ 1«- 3] 1 Ground ^/9 '^/901 £d 106 350.77 568
421 4, 2<- 3, 2 Ground 0/9 106 327.02 568
4.91 4 9«— 9 1 _rf\ 1 1n riV7i UUIIU Q/9 Q/9 1 Oft '^97 09 568
4.91 4. 9«— ^ 9 1 _mi 1 n ri\jl UUIIU 11/9 0/9^/z 10ft ^^4 568

4.91 r AOrouncl 7/2 7/2 10ft '^10 ^1 568
421 4, 3-<- 3, 3 Ground 0/9V/Z 7/9//z 106 312.37 568
421 4, 3«- 3, 3 Ground '^/9 5/2 106 314.52 568
491 4. ^ ^ Ground 7/9 •1/9 lOft ^91 94

421 4, 3<— 3, 3 V71 U LI IIU Q/9 Q/9 10ft ^^5 70 568

421 4 3<— 3 3 1 —'/^ii r\ (\\Jl UUIIU 11/2 9/2 106 ^Q9 94. 568

421 6, 0«- b\ 0 Ground 13/2 13/2 159 480.29 568
421 6, 0<- 5, 0 Ground 9/2 7/2 159 498.25 568
421 6, 0-«- 5. 0 Ground 11/2 9/2 159 498.25 568
421 6, 0<- 5, 0 Ground 15/2 13/2: 159 499.02 568
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Chloromethane

Isotopic Species Id.
1

Rotational Vib. State Hyperf'ine Frequency Acc. Ref.

No.
1

Quantum Nos. F' F MHz ±MHz

421
1

6, 0-«- 5, 0 Ground 13/2 11/2 1,59 499.02 568
421

1
6 1*— 5 1 0 round 7/2 7/2 o\jo

421
1

6' 1<- 5! 1 (Ground 159 495.99 568
421 6, 2*- 5, 2 Ground 11/2 9/2 159 488.13 568
421 6, 2<- 5, 2 Ground 13/2 11/2 159 488.13 568

1

421
1

6, 2<- 5, 2 Ground 9/2 7/2 159 490.27 568
421 1 6 2<— 5 2 1 -mi 1 n^V7l OUIIU 15/2 13/2 568
421

1
6^ 3*- si 3 Ground 13/2 11/2 159 474.48 568

421 6, 3-^ 5, 3 Ground 11/2 9/2 159 475.47 568
421 6, 3'«- 5, 3 Ground 15/2 13/2 159 479.25 568

421
1

6 3<— 5, 3 VtI OUIIU 9/2 7/2 568
421

1

6^ 4<- 5] 4 Ground 13/2 11/2 159 455.37 568
421

1

6, 4"^ 5, 4 Ground 15/2 13/2 159 463.92 568
421

1

6. 4-«- 5, 4 Ground 9/2 7/2 159 466.53 568

C'^HjCP 422
1

1, 0«- 0, 0 Ground 2
1

2 26 372.42 .025 576
422

1

1, 0-^ 0, 0 Ground 2
1
3 26 376.03 .035 576

422 1, 0^ 0, 0 Ground 2
1

1 26 377.96 .025 576

423
1

1, 0^ 0, 0 1;0 3/2
1

3/2 25 939.87 .05 537
423

1

1, 0<— 0 0 1; 0 5/2
1
3/2 9S 9S4 60 .05 537

423
1

I, 0*- 0! 0 1;0 1/2 3/2 25 966.37 .05 537
423 1, 0*- 0, 0 0; 1 3/2 3/2 26 068.83 .10 537
423 1, 0, 0 0; 1 5/2 3/2 26 082.83 .10 537

423 1, 0<^ 0, 0 0; 1 1/2 26 094.56 .10 537
423 1, 0<— 0 0 3/2 3/2 9ft 1M 48 .05 537
423

1

1! o«- d, 0 Ground 5/2 3/2 26 179.18 .05 537
423

1

1, 0<- 0, 0 Ground 1/2 3/2 26 191.00 .05 537
423 3, 0<- 2, 0 Ground 7/2 7/2 78 512.80 .16 240

423
1

3, 0<- 2, 0 Ground 3/2 1/2 78 523.32 .16 240
423 3, 0*— 2 0 VTl OUIIU 5/2 3/2 78 =^9^ ^910 0^0.0^ .16 240
423

1
3i 0*- 2, 0 Ground 9/2 7/2 78 .527.10 .16 240

423 3, 0^ 2, 0 Ground 7/2 5/2 78 527.10 .16 240
423 3, 1-^ 2, 1 Ground 5/2 3/2 78 523.32 .16 240

423
1

3, 1-^ 2, 1 Ground 7/2 5/2 78 523.32 .16 240
423

1
3, 1<— 2, 1 9/2 7/2 78 S?7 10 .16 240

423
1

3! 1-^ 2, 1 Ground 3/2 1/2 78 527.10 .16 240

423 3, 2-^ 2, 2 Ground 7/2 5/2 78 511.68 .16 240
423

1

3, 2^ 2, 2 Ground 5/2 5/2 78 511.68 .16 240

423
1

3 2*— 2 2 1 . rr\ 1 1 n ri\yl U UI lU 3/2 3/2 78 '^90 00 .16 240
423

1
3, 2*- 2! 2 Ground 5/2 3/2 78 522.00 !l6 240

423
1

3, 2<- 2, 2 Ground 7/2 78 526.14 .16 240
423

1
3, 2*- 2, 2 Ground 7/2 7/2 78 526.14 .16 240

C'^DaCF-' 424
1

1, 0^ 0, 0 Ground 3/2 3/2 21 668.88 .08 395
424

1
1, 0,«- 0, 0 Ground 5/2 3/2 21 687.46 .08 395

424
1

1, 0-^ 0, 0 Ground 1/2 3/2 21 702.36 .08 395

C'^DjCP' 425
1

1, 0<- 0, 0 Ground
1
3/21 3/2 21 305.15 .08 395

425
1

1, 0«- 0, 0 Ground 5/21 3/2 21 319.79 .08 395
425

1
1, 0-^ 0, 0 Ground 1/2! 3/2 21 331.51 .08 395

426
1

1, 0, Ground
1 1

1 1

25 577.40 .1 218
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Chloromethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum NOS. v., ; V. F
a n

;' F' F MHz ±MHz

426 1, 0, Ground 25 596.19 .1 218

426 1, 0, Ground 25 611.09 .1 218

C'^HgCP' 427 1. 0, Ground 25 167.68 .1 218

427 1, 0, Ground 25 182.50 .1 218

427 1, 0, Ground 25 194.20 .1 218

428 1, 0, l'^ 0, 0, 0 Ground 24 641.70 218
428 1, 0, 1^ 0, 0, 0 Ground 24 660.33 218
428 1, 0, 1*- 0, 0, 0 Ground 24 675.25 218

C'^HsDCl" 429 1, 0, 1^ 0, 0, 0 Ground 24 252.00 218
429 1. 0, 1^ 0, 0, 0 Ground 24 266.68 218
429 1, 0, 1<— 0, 0, 0 Ground 24 278.33 218

431 1, 0, 1^ 0, 0, 0 Ground 23 035.00 218

431 1, 0, 1^ 0, 0, 0 Ground 23 053.62 218

431 1, 0, 1^ 0, 0, 0 Ground 23 068.51 218

431 2, 1, 2^ 1, 0, 1 Ground 46 099.4 296

431 2, 1, 1^ 1, 1, 0 Ground 7/2 5/2 46 407. 376

431 2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 45 789. 376

C'^HDjCl" 432 1, 0, 1^ 0, 0, 0 Ground 22 659.29 218

432 1, 0, 1^ 0, 0, 0 Ground 22 673.80 218

432 1, 0, 1*- 0, 0, 0 Ground 22 685.60 218
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440 — Methyl Mercuric Chloride Molecular Constant Table

CHjCIHg Cav CHgHgCl

Isotopic opccics
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

D.,K

MHz
A

Amu A''
K

C'2H3Hg"«'CF-^ 441 2077.48 M 2077.48 M .00024 .0210

C'2H3Hg'»«Cl" C3V 442 2006.14 M 2006.14 M .0195

C'2H3Hg"«'CP C3V 443 2 077.18 M 2077.18 M .00026 .0210

C'2H3Hg"*^CP' C3V 444 2 005.79 M 2 005.79 M .0195

C'2H3Hg2»»CP C3V 445 2 076.86 M 2 076.86 M .00026 .0211

C'2H3Hg2»»CF' C3V 446 2005.45 M 2 005.45 M .0195

C H3Hg'^"''Cr^ ^3v 447 2076.24 M 2076.24 M .00025 .0211

C'2H3Hg2»2CI" C3V 448 2 004.76 M 2004.76 M .0195

C'^HaHg^'^'CF^ C3V 449 2 075.59 M 2 075.59 M
C'2H3Hg2»^CF^ C3V 451 2004.09 M 2 004.09 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. 1/cm

ai|, d

1/cm
CO;, d

1/cm
(Da d

1/cm

441

442
3.36 L 0. X 0. X -42 CP^

-33 CP'

References:

ABC: 522,592 Dj: 592 Djk: 522,592 fJ-: 995 eQq: 522

Add. Ref. 199
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Methyl Mercuric Chloride Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State
I

Hyperfine 1 Frequency Acc.
i

Ref.

No.
1

Quantum Nos. F/ F' F, F
1

MHz ±MHz
1

441
1

9, 8, Ground

-j

37 394.00
1

522
441 17, 0-^16. 0 Ground 70 629.71

i

592
441

1

17, 1-^16, 1 Ground 70 629.03 592
441 17, 2<—16, 2 Ground 70 626.86

1
592

441 17, 3<—16, 3 Ground
1 1

70 623.21
1

592

441
1

17, 4<—16, 4 Ground
1

1

70 618.31
1

592

/"•l^ll IT 1QR/~'lt7
L'''H3Hg""'LI-" 442 9, 8, Ground

1

36 110.53
1

522

I f?T I IT 1 QQ/^
C'^H3Hg'^'*CH^ 443

1
9, *- 8, Ground 37 388.40

1
522

443
1

17, 0<-16, 0 Ground 70 618.92 592
443 17, 1-^16, 1 Ground 70 618.32 592
443 17, 2«-16, 2 Ground 70 616.02

1
592

443 17, 3'^16, 3 Ground
1 1

70 612.46
i

592

443
1

17, 4<—16, 4 Ground
1

1 1

70 607.56
1

592

i"" 191 I II lOQ/"*!*!?C'^HjHg'^CP'
1

444
1

9, 8, Ground
1

36 104.30
1

522

i

445
1

9, 8, Ground
1 1

37 382.80
1

522
445

i
17, 0<-16. 0 Ground 70 608.29 592

445 17, l'^16, 1 Ground 70 607.58 592
445 17, 2<-16, 2 Ground 70 605.45

1
592

-

445 17, 3<—16, 3 Ground 70 601.86
1

592

445
1

17, 4«-16, 4 Ground
1 1

1

70 596.92
1

592
445 17, 5«-16, 5 Ground

1

70 590.40 592

101 1 II 9rtn/~'n7
C'^H3Hg^""Cr' 446 9, «- 8, Ground 36 098.07 522

C'^H3Hg^''^CF^
1

447
1

9. ^ 8, Ground 37 371.60
I

522
447

1

17. 0<-16, 0 Ground 70 587.33
1

592

. ____
447 17, 1«-16, 1 Ground 70 586.55

1
592

447 17, 2'«-16, 2 Ground 70 584.44
1

592
447 17, 3«-16. 3 Ground 70 580.86

1
592

447
1

17, 4^16, 4 Ground
1 1

70 575.74
1

592

448
1

9. *- 8, Ground 36 085.75
1

522

C'2H3Hg2'"'CP . , .

.
449

1
9, *- 8, Ground 37 360.62

1
522

C'2H3Hg2<'-'CP^ 451
1

9, *- 8, Ground 36 073.62
1

522
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460 — Fluoromethane Molecular (Constant Taljlc
Methyl Fluoride

CH:,F C^v CH,F

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
D,

MHz
DjK
MHz

A
Amu A^

K

C^H^F'" C.,v 461 152 793.2 N 25 530.59 M 25530.59 M .0593 .445

C^DaF'" C:,v 462 76858.39 N 20445.57 N 20445.57 N

C 'RiF'" r 463 24857.20 M 24857.20 M
C 'D,F'" 464 20111.88 M 20111.88 M .033

C^HjDF'" 465 24043. M 22959. M .05 .35

Id.

No.
Ma

Debye
Ml.

Debye
M<-

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
a)i, d

1/cm
0),. d

1/cm
ai,i d

1/cm

461 1.8555 M 0. X 0. X

References:

ABC: 568,652,781 Dj: 568,781 Dj^: .568,781 fi: 994

Add. Ref. 83,103,130,196,426,434,437,533,666,670,741,810

Fluoromethane Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos. f; F' F, F MHz ±MHz

C'^HaF"* 461
1

1, 0<- 0, 0 Ground 51 071.98 568

461
1

2, 0^ 1, 0 Ground 102 142.56 .20 533

461
1

2, 1*- 1, 1 Ground 102 140.86 .20 533

461
1

3, o<- 2, 0 Ground 153 210.44 .30 533
461

1
3, 1<- 2, 1 Ground 153 207.65 .30 533

461
1

3, 2-<- 2, 2 Ground 153 199.58 .30 533

461
1

4, 0-^ 3, 0 Ground 204 273.69 .40 533

461 4, 1<- 3, 1 Ground 204 270.09 .40 533

461 4, 2*- 3, 2 Ground 204 259.48 .40 533

461
1

4, 3«- 3. 3 Ground 204 241.71 .40 533

C'^DaF's 462
1

3, 0^ 2, 0 Ground 122 695.50 .30 282

462
1

3, 1^ 2, 1 Ground 122 694.20 .30 282

462
1

3, 2-^ 2, 2 Ground 122 690.02 .30 282

C'^HaF" 463
1

1, 0-^ 0, 0 Ground 49 724.73 .18 129

C'^DaF'" 464
1

1, 0^ 0, 0 Ground 40 223.64 781

C'^'HjDF"' 465
1

1, 0, 1^ 0, 0, 0 Ground 47 002.52 .1 781

465 2, 0, 2^ 1, 0, 1 Ground 93 994.7 1. 781

465 2, 1, 1-^ 1, 1, 0 Ground 95 086.0 1. 781

465 2, 1, 2<- 1. 1, 1 Ground 92 918.7 1. 781

C'^HDjF'" 466
1

1, 0, 1<- 0, 0, 0 Ground 43 689.82 .1 781
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470 — Methyl Mercuric Iodide' Molecular Constant Table

CH.,HgI CHjHgl

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A''

K

C'^HsHji'T' C,,v 471 788.0 M

1. The J — 28«— 27 and 29*— 28 transitions were observed, but spectral lines were not given.

References:

ABC: 1020

Add. Ref. 199

•No Spectral Lines

480 — lodomethane Molecular Constant Table
Methyl Iodide

CH3I C3V CH3I

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C'W'" ĉ3V 481 152 570.9 M 7501.30 M 7 501.30 M .00628 .0985

C'^Dal'" 482 6040.285 M 6040.285 M .00358 .04832

r 483 152 570.9 M 7119.04 M 7119.04 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

CtJa d

1/cm
o)t, d

1/cm
OJe d

1/cm
(Da d

1/cm

481 1.647 M 0. X 0. X -1933.99 V"

References:

ABC: 582,940,1010 Dj: 568,1010 Djk: 568,1010 (Jl: 236 eQq: 638

Add. Ref. 40,41,79,102,103,144,151,164,416,454,741,753,754,807,810

For species 484: 2(B-C)= 195.44 MHz, Ref. 376.

For species C'^HJ''^": nuclear g-factor= 0.783, Ref. 133.

For species C'^HJ'-": eQq {V^')= -973. MHz, Ref. 455.
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lodomethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Kef.

No. Quantum Nos. F' F MHz ±MHz

C'^HjI'" 481 1, 0*- 0, 0 Ground 5/2 .5/2 14 695.22 .05 806

481 1, 0<— 0, 0 0 rou nd 7/2 5/2 15 100.74 .05 806

481 1,' 0^ o! 0 Ground 3/2 5/2 15 275.87 .05 806

481 1, 1^ 1, 1 Ground 5/2 3/2 292.5 .04 638

481 2, 0^ 1, 0 Ground 5/2 3/2 29 598.95 .08 83

481 2, 0^ 1, 0 Ground 7/2 7/2 29 673.95 .08 83

481 2, 0*— 1, 0 Ground .5/2 7/2 29 773.95 .08 83

481 2, 0-^ I, 0 Ground 3/2 3/2 29 872..52 .08 83

481 2, 0-^ 1, 0 Ground 9/2 7/2 30 046.99 .08 83
481 2, 0-^ 1, 0 Ground 7/2 5/2 30 079.72 .08 83

481 2, 0^ 1, 0 Ground 1/2 3/2 30 121.32 .08 83

481 2, 0-^ 1, 0 Ground .5/2 .5/2 30 179.71 .08 83
481 2. 0^ 1, 0 Ground 3/2 5/2 30 453.46 .08 83
481 2, 1^ 1. 1 Ground 7/2 5/2 29 735.71 .08 83
481 2, 1^ 1, 1 Ground 5/2 5/2 29 782.71 .08 83

481 2, 1^ 1, 1 Ground 3/2 ,5/2 29 923.50 .08 83

481 2, 1<— 1, 1 Ground 7/2 7/2 29 939.87 .08 83
481 2' 1*- 1'

1 Ground 5/2 7/2 29 986.84 .08 83

481 2, 1^ 1, 1 Ground 5/2 3/2 30 075.08 .08 83

481 2, 1*- 1, 1 Ground 9/2 7/2 30 123.64 .08 83

481 2, 1^ 1, 1 Ground 3/2 3/2 30 215.95 .08 83

481 2, 2«— 2, 2 Ground 7/2 9/2 375.0 .3 638
481 3' 3^ 3' 3 Ground 9/2 11/2 444.76 .10 638
481 4, 1^ 3, 1 Ground 7/2 .5/2 59 955.05 .2 775

481 4, 1^ 3, 1 Ground .5/2 3/2 59 965. 1. 775

481 4, 1^ 3, 1 Ground 9/2 7/2 59 975.55 .2 775

481 4, l'^ 3, 1 Ground 11/2 9/2 60 010.55 .2 775

481 4, 1^ 3, 1 Ground 13/2 11/2 60 036.35 .2 775

481 4, 2*- 3, 2 Ground 9/2 7/2 59 922.75 .2 775
481 4, 2^ 3, 2 Ground 11/2 9/2 59 937.75 .2 775

481 4, 2^ 3, 2 Ground 7/2 5/2 59 975.,55 .2 775

481 4, 2^ 3, 2 Ground 5/2 3/2 60 059.75 .2 775
• 481 1, 2^ 3! 2 Ground 13/2 11/2 60 076.05 .2 775

481 4, 3^ 3, 3 Ground 11/2 9/2 59 819.35 .2 775

481 4, 3^ 3, 3 Ground 9/2 7/2 59 832.75 .2 775

481 4, 3.^ 3, 3 Ground 7/2 5/2 60 011.95 .2 775

481 4, 3«— 3, 3 Ground 13/2 11/2 60 141.55 .2 775

481 4, 4<— 4, 4 Ground 11/2 13/2 481.05 .10 638
481 5, 0^ 4, 0 Ground 7/2 5/2 74 967.66 .16 240

481 5, 0-^ 4, 0 Ground 9/2 7/2 74 977.62 .16 240

481 5, 0^ 4, 0 Ground 5/2 3/2 74 986.14 .16 240
481 ( .rrti 1 nH 11/2 9/2 75 004 28 .16 240
481 5! 0^ 4! 0 Ground 15/2 13/2 75 019.28 .16 240
481 5, 0^ 4, 0 Ground 13/2 11/2 75 027.58 .16 240
481 5, 1^ 4, 1 Ground 9/2 7/2 74 976.22 .16 240

481 5. 1^ 4, 1 Ground 7/2 5/2 74 977.62 .16 240

481 Ground 11/2 9/2 74 993.28 .16 240
481 5! 1^ 4] 1 Ground 13/2 11/2 75 016.20 .16 240

481 5, 1^ 4, 1 Ground 15/2 13/2 75 026.20 .16 240

481 5, 2^ 4, 2 Ground 11/2 9/2 74 960.76 .16 240

I
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lodomethane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. V r IT r MHz ±MHz

481 5, 2<— 4, 2 vr 1 (JUIIU 9/2 7/2 74 971.76 .16 240
481 5! 2<- 4! 2 Ground 11/9 74 982.18 !l6 240
481 5, 2<- 4, 2 Ground 71') 0/ z 75 007.62 .16 240
481 5, 2<— 4 2 1 —TTiii n r\\jl UUllil .16 240
481 5, 3<— 4, 3 1 -.rr^i 1 nHv_7 1 LI Lll lU lot ^ 1 1 /9 74 096 04 .16 240

481 5, 3^ 4, 3 1 arrti 1 nH 9/2 7/2 74 064 ^6 .16 240
481 5! 3^ 4! 3 Ground 1 ^/9XO/ z 75 081.02 .16 240
481 5, 4^ 4, 4 Ground 1 1 /9 Q/97/Z 74 829.54 .16 240
481 5, 4<— 4, 4 1 ^/9 11/9X X/

z

74 849.92 .16 240
481 5^ 5«_ 5^ 5 V 7 1 li 1 1u 1 ^/9 1 '^/9XO/ z =iO'^ OS .15 638

481 6, 6<— 6, 6 1 »rr*i 1 tiHVJ7I uiiu 15/2 17/2 517.3 .4 638
481 8! 0«- ?! 0 Ground Ml'? 1 7/9 119 919.48 568

'

\

481 8, 0-^ 7, 0 Ground 1 ^/9 1 1 /9X x/z 119 994.36 568
481 8, 0<— 7, 0 1 ..TTui I ri rl 1 ^/9xo/z 1 1 9 008 00X X 7 7 70. 717 568
481 8, 0<— 7, 0 \ -wTfW I nH 1 1 /9 Q/9v/z 1 90 000 ^4 568

481 8, 0«— 7 0 1 —T"/\IlTt f\\Jl\j\Hk\l 17/2 15/2 '1 90 00ft d.^ 568
481 8! 0*- 7! 0 Ground 91 /9 lQ/9XV/

z

120 012.42 568
481 8, 0<- 7, 0 Ground 1Q/9 17/9 120 015.95 568
481 8 1<— 7 1 VjI UUIlQ 17/9 17/9X / /z 1 1 Q 090 fl9XX 7 7ZW.VZ 568
481 8 1<— 7 1 1^/910// 11/9X X/z HQ 00^ 07XX7 770.7 J

^68

481 8 1«— 7 1 r Awrounci 15/2 13/2 110 006 fl'^XX7 77U.UO 568
481 8^ 1^ 7! 1 Ground 1 1 /9X 1/ z Q/9"/z 120 002.44 568
481 8, 1*- 7. 1 Ground 17/9 1 '^/9xo/z 120 004.25 568
481 8, 1*— 7, 1 1 wmi I fiHV7l U UI lU 10/9 17/9X J / z 190 019 49 568
481 8 1*— 7 1 1 _i"r\>i n rl\Jl UUIIU 91 /9Z X/ z lQ/9 1 90 019 QQ 568

481 8 1*— 7 1 1 . Y'r\ 1 1 n /I 15/2 15/2 1 90 070 ftQIZiW U t U.07 568
481 8^ 2«- 7! 2 Ground 17/2 17/2 119 921.72 568
481 8, 2-<- 7, 2 Ground 15/2 13/2 119 987.78 568
481 8, 2<— 7, 2 ( arrti 1 nH 17/2 15/2 1 19 091 88 568
481 8, 2«— 7, 2 1 >roi 1 n riV^I U UI lU 13/2 11/2 1 1 0 099 78 568

481 8, 2*— 7, 2 19/2 17/2 1 90 009 44X^W UU^.T'T' 568
481 8^ 2^^ 7! 2 Ground 11/2 9/2V/ z 120 009.33 568
481 8, 2<- 7, 2 Ground 21/2 19/2 120 014.89 568
481 8, 3<— 7, 3 ( Imlinn 17/2 15/2 119 971.10 568
481 8, 3«— 7, 3 ( vmi I n

H

U UI IXA. 1 'i/9X J/ z 1 ^/9 119 973 48 568

481 8, 3«— 7 3 1 _mi 1 n ri 19/2 17/2 HQ Qft'^ 10IX -7 ^OJ.XU 568
481 s! 3-^ 7! 3 Ground 1 'i/9xo/ z 11/9 119 990.79 568
481 8, 3^ 7, 3 Ground 91 /9zx/z lQ/9X 7/Z 120 017.88 568
481 8 3<— 7, 3 1 -T*rki 1 rt ri 11/9X X/Z 0/9y/z 1 90 090 67XZV/ \J^\J,\J 1 568
481 8 4<— 7 4 G r0und 17/9X / /Z

1 1^/9Vol ji 1 10 041 04XX7 74' X. 7'* 568

481 8 4*— 7 4 r ALrrounQ l.S/2 13/2 1 10 QS^ 04XX7 700.7^ "168

481 8' 4<- 7! 4 Ground IQ/9X 7/Z 17/9 119 961.23 568
481 8, 4*- 7, 4 Ground 1 ^/9xo/z 1 1 /9X x/z 119 987.78 568
481 8, 4«— 7, 4 1 _T*rki 1 nriv^l UUIIU 1 'i/9Xo/Z 1 ^/9xo/z 190 014 80XZV WXt'.07 568
481 8 4<— 7 4 Ground 91 /9Z X/ z 10/9X 7/Z 190 099 18XZO IJZZ.XO 568

481 8 4<— 7 4 r AOrounci 11/2 9/2 1 90 0'^6 =^4 568
481 5*- 7! 5 Ground 17/2 15/2 119 904.58 568
481 8, 5^ 7, 5 Ground 15/2 13/2 119 928.43 568

481 8, 5^ 7, 5 Ground 19/2 17/2 119 930.63 568
481 8, 5<- 7, 5 Ground 13/2 11/2 119 984.47 568
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lodomethane Spectral IJne Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

INo. Quantum Nos. V" P"r
r
r iviriz in ivi ri ^

/^12rj ¥127 481 8, 5*— /, 5 Ground 21/2 19/2 1 OA A07 AAiZU uz /.ou •wo

481 8, 5*- 7, 5 Ground 11/91 1/Z Q/9V/Z 120 057.13 568

481 8, 6-^ 7, 6 Ground 17/9 1 '^/9ID/Z 119 858.79 568
O ii^ "7 A.
o, o<— /, 0 Ground 1 Q/9 1 7/91 J / z OOo

/1 0

1

O A,* ^7 A
o, o<— /, 0 Ground 15/2 13/2 OOo

481 8, 6-^ 7, 6 Ground 17/91 //Z 17/91 //z 119 941.94 568

481 8, 6-^ 7, 6 Ground 1 ^/9 1 1 /91 1/Z 119 980.18 568
o '7 A
o, o*— /, 0 Ground 91/9Zi/Z lQ/91 y/z 1 OA m/1 OAIZU Uo4.Z0 OOo
o '7 A
O, 0*— /, 0 Ground 11/91 1/Z Q/9v/z 1 OA AQO /I QIZU UOZ.^B OOo

/"•laT^ T127 O 1 A
z, u*— i, U Ground 7/2 7/2 Zo ool.lO .Uo oVO

482 2, 0-^ 1, 0 Ground ^/9 ^/9•3/Z 24 029.16 .08 395

482 2, 0-^ 1, 0 Ground Q/9y/z 7/9i/z 24 203.19 .08 395

Z, U*^ 1, U Ground 110'/z Oj L 9/1 05C^ A7Z4 ZoO.O/ AQ.Uo oVO
A OO

z, u*— 1, U Ground 1 /91/Z 'i/9o/Z 0/1 077 1 QZl Z / / . 1.3
AQ.Uo ovo

/I OO
'+OZ

O A.^^ 1 A
Z, U*^ 1, u Ground 5/2 5/2 0/1 QQA OAZl ooO.ZO AQ.Uo oVO

482 2, 0*- 1, 0 Ground ofZ OfZ 24 608.61 .08 395

482 2, 1-^ 1, 1 Ground 1(1 DfZ 23 893.51 .08 395

482 2, 1*— 1, 1 Ground o/Z ofZ
OO A/I A A

1

no one

482 2, 1<— 1, 1 Ground o(Z O/Z O/l AO! OCZ4 Uoi.zD .Uo oneoVo

A OO4o2 O 1 ^ 1 1
z, 1*— 1, 1 Ground 7/2 7/2 O/l A07 /10

z't uy/.4y fiQ.Uo oVo

482 2, 1-^ 1, 1 Ground 0/Z ^/9o/

Z

24 232.16 .08 395

482 2, 1-^ 1, 1 Ground 0/9y/z 7/9 24 279.89 .08 395

482 O 1 ^ 1 1
z, 1*— 1, 1 Ground ^/9 '3.19

Of L Z"* o /o.oo .KJO OVO

482 z, 1*— 1, 1 Ground 1 /91/Z ^/9 O/l /1QQz4 4yo.oo .Uo oVO

/~'13U ¥127 AOO48o O 1 A
Z, U*— 1, 1) Ground 5/2 3/2

OQ n/;o QQ .Uo oO

483 2, 0-^ 1, 0 Ground 119'/Z 7/9i/z 28 145.01 .08 83

483 2, 0-^ 1, 0 Ground ^/9 ^/9of A 28 343.64 .08 83

483 2, 0*— 1, 0 Ground Q/9V/Z 119'/z OQ c 1 Q 1/1Zo d1o.14 AQ.Uo QQOO

483 2, 0*— 1, 0 Ground 119'/z O/Z OQ CCA QAZo OOU.OO AQ.Uo QQOO

483 O 1 A
z, {)*— 1, (J Ground 5/2 5/2 OQ ACA QlZo oou.yji AQ.Uo QQOO

483 2, 1-^ 1, 1 Ground 7/2 5/2 28 206.90 .08 83

483 2, l'^ 1, 1 Ground 5/2 5/2 28 253.84 .08 83

483 2, 1-^ 1, 1 Ground 7/9 7/9i/z 28 411.19 .08 83

483 2, 1<- 1, 1 Ground 9/2 7/2 28 594.74 .08 83

483 2, l'^ 1, 1 Ground 3/2 3/2 28 687.21 .08 83

484 2, 0, ^ 1, 1, Ground 9/2 7/2 26 022.2 376

484 2, 1, 1, 0, Ground 9/2 7/2 25 826.9 376
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490 — Silyl Isothiocyanate Molecular Constant Table

CHjNSSi Cjv SiHsNCS'

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz
A

K

C3V 491 1516.018 M 1516.018 M < .0003 .0419

C3V 492 1412.403 M 1 412.403 M .0314

c 493 1 377.047 M 1 377.047 M
c 494 1 493.389 M 1 493.389 M
G3V 495 1471.902 M 1471.902 M
C3V 496 1 473.39 M 1 473.39 M

SPH2DN'^C'2S32 Cs 497 1 483.326 M 1 474.844 M .0405

Cs 498 1 448.947 M 1 440.283 M .0370

References:

ABC: 968 Dj: 968 Djk: 968

For species 491, excited state: Djk = 0.0451 MHz, Av = 69,200 MHz, Bv= 1526.28 MHz, and ^ = .99. Ref. 968.
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Silyl Isothiocyanate Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
1

1

Frequency Acc. Ref.

-

No. Quantum Nos.
1
F' F MHz ±MHz

Si^^HgN^C'^S^^ 491 6, ^ .5, Ground 18 192.17 968 2

491 7, 6, Ground 21 224.56 968 2

491 8, 1^ 7, 1 Ground 24 255.75 .1 968 '

491 8, 1<- 7, 1 1,-1 24 399.00 968
491 8, 1^ 7, 1 24 418.65 968

491 8, 1^ 7, 1 1, + 1 24 444.32 968
491 8, 2*^ 7, 2 Ground 24 253.81 .1 968 '

491 8, 2<- 7, 2 1,+ 1 24 414.46 968
491 8, 2-^ 7, 2 1 ± 1 24 420.40 968
491 8, 2^ 7, 2 1,+ 1 24 422.33 968

491 8, 3^^ 7, 3 Ground 24 250.15 .1 968 '

491 8, 3<- 7, 3 24 409.80 968
491 8, 3^ 7, 3 1 ± 1 24 419.31 968
491 8, 4^ 7, 4 Ground 24 245.53 .1 968 '

491 8, 4«— 7, 4 1,+ 1 24 403.55 968

491 8, 4<- 7, 4 1 ± 1 24 416.85 968
491 8, S'^ 7, 5 Ground 24 239.39 .1 968 '

491 8, 5^ 7, 5 1,+ 1 24 396.19 968
491 8, 5<- 7, 5 1,± 1 24 412.92 968
491 8, 6^ 7, 6 Ground 24 232.05 .1 968 '

491 8, 6^ 7, 6 1,± 1 24 406.83 968
491 8, 7^ 7, 7 Ground 24 223.56 .1 968 '

491 8. 7«- 7, 7 1 ± 1 24 401.33 968
491 10, «- 9, Ground 30 320.35 968 2

Si^^DjN'-'C'^S^^ 492 8, <- 7, Ground 22 598.75 968 ^

492 9, ^ 8, Ground 25 423.26 968 2

Si3"D3N'^C'2S32 493 9, ^ 8, Ground 24 786.84 968 2

Si^HgN'-'C'^S^^ 494 8, ^ 7, Ground 23 894.22 968 2

Si^oHsN'-'C'^Ss^ 495 8, ^ 7, Ground 23 550.43 968 2

Si^'^HjN^C'^S^'' 496 8, ^ 7, Ground 23 573.42 968 2

Si^^HjDN'^C'^S^^ 497 8, 1, ^7, 1, Ground 23 630.62 .1 968 '

497 8, 1, 7, 1, Ground 23 698.48 .1 968 '

497 8. 2,
' 7, 2, Ground 23 662.43 .1 968 >

497 8, 3,
'
<- 7, 3, Ground 23 659.41 .1 968 '

497 8, 4, ^ 7, 4,' Ground 23 655.15 .1 968 '

497 8, 5, ^ 7. 5, Ground 23 649.25 .1 968 '

497 8, 6, 7, 6, Ground 23 642.29 .1 968 '

497 8, 7, ^ 7, 7, Ground 23 633.38 .1 968 '

Si^^HD2N"C'2S'^ 498 8, 1, <^ 7, 1, Ground 23 078.48 .1 968 '

498 8, 1, 7, 1, Ground 23 147.76 .1 968 '

498 8, 2, 7, 2; Ground 23 111.59 .1 968 '

498 8, 3, 7, 3, Ground 23 108.25 .1 968 '

498 8, 4, ^ 7, 4, Ground 23 104.24 .1 968 '

498 8. 5, ^ 7, 5, Ground 23 099.36 .1 968 '

498 8, 6, ^ 7, 6,! Ground
1

23 092.61
j

.1 968 '

498 8. 7, ^ 7, 7, Ground 23 084.74 .1 968 '

1. A typographical error in Table 1 of Jenkins, Kewley, and Sugden's article has been corrected to read J = 8<— 7.

2. These lines for the transition origin for K=0) were stated to have been found graphically.
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500 — Silyl Cyanide Molecular Constant Table

CHjNSi Cjv HjSiCN

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz
Dj
MHz

DjK
MHz

A
Amu A^

K

HaSi^^C'^N'^ 501 4972.7 M 4972.7 M
DaSi^'C'^N'" C3V 505 4535.0 M 4535.0 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
a>i, d

1/cm
0}^. d

1/cm
d

1/cm

501 -4.7 W

References:

ABC: 916 eQq: 925

No Spectral Lines

510 — Cyianogen Iodide Molecular Constant Table
Iodine Cyanide

CIN C.v ICN

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

1.27(^12^14 C.v 511 3 225.578 M 3 225.578 M .00088

I'^C'^N'" c„. 512 3 177.69 M 3 177.69 M

Id.

No.
Ata

Debye
Ml.

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
a>i, d

1/cm
d

1/cm
<t)<i d

1/cm

511 3.71 M 0. X 0. X -3.80 N" -2420. r" 470 1 321 2 2158 1

References:

ABC: 106,112,240,774 D.,: 240 At: 112 eQq: 104,774 f^- 1028

Add. Ref. 42,79,104,105,361

For species 511 in excited states:

v, = l V2=l V2 = 2

eQq d''^^ in MHz -2425.9 -2410.85 -2303.2

Ref. 774 615 774

Also given for species 511 are the quantities: qi = 2.643 MHz, Ref. 615; a, =9.33 MHz, Ref. 112; a2 =

-9.50 MHz, Ref. 112.
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Cyanogen Iodide ^_ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

INo. Quantum Nos. Va ; vi, ; V(. Fi' F' Fl F MHz ±MHz

511 1<— 0 1; 0 0;

0

5/2 5/2 6 OS! ^6 .5 774
511 1^ 0 Ground T>IZ of Z 6 070.66 .5 774
511 1«- 0 Ground of Z

c:/9
ofZ 6 071.61 .5 774

1 ^ u 1^/9 ^jZ A 1 OA 7

1

..9
77d
/ /

511 1<— 0 1 , o, w,

o

7 /9 Q/9
of Z U 007.00 .0 77d

511 1«— 0 1 .m 1 1 M rl 7/2 5/2 6 577.06 .5 774
511 1-^ 0 Ground no c;/9

OfZ 6 577.95 .5 774
511 1^ 0 0;2, 0;0 7/9 Q/9ofZ 6 610.24 .5 774
"il 1J 1 1 1 1 o 1-0 ft- n1 , o, u,

u

^/9of /.
Q/9
of Z A 7«9 Ifi c

.0 774.

511 1*— 0 Ground ^/9O/

Z

Q/9of Z A 7QQ 7Q ..J 77d

511 1«- 0 0;2, 0;0 3/2 5/2 6 830 47 .5 774
511 2^ 1 Ground ^/9O/

Z

oj Z 12 400.35 .5 774
511 2-^ 1 Ground CL/9

O/ Z ^ /9ofZ 12 401.33 .5 774
511 2«— 1 1 • 0 0-0 7/9 7 /9//Z 1^ 4'01.00 Q.0 77d

oil 1 Ground 7 /9//Z 7 /9//Z 1 9 d.RQ 97i Z 4*oV . Z /
Q 17Ait'*

511 2*— 1 1 .ITM 1 fl iHVTI U

U

I lil 7/2 7/2 1 9 dRO Rft Q.0 /IT'

511 2^ 1 0;2, 0;0 7/9//Z 7 /9//Z 12 558.38 .5 774
511 2-^ 1 Ground CL/9O/Z 7 /9//Z 12 622.19 .5 774
511 2*— 1 2 . Q Q. Q o/

Z

^/9of /, IZ UW.U7 .0 ii±
I tHr

oil 2<— \ Ground Of z 5/9ofL 1 9 V^T 99 .0 77d

511 2«— 1 1 -wroi 1 n n 9/2 7/2 19 956 ^S .5 774
511 2<- 1 1;0, 0;0 7 /9 Q/9OfZ 12 959.17 .5 774
511 2<- 1 Ground 7/9'/z Q/9of Z 12 994.98 .5 774
^1

1

oil 9<— 1ii^ 1 Ground III Q/9ofZ 1 9 QQfi c,niz wo.ou c
.0 11 A.

oil 2*— 1 Ground 7/9'/z Q/9DfZ 1 9 QQf\IZ 77U.70 c;
.0 77A

511 2«— 1 1;0, 0; 0 1/2 3/2 1 ^ 01 1 ^4lO v 1 1 .04* .5 774
511 2^ 1 0^2^ o\o 0/9y/z 7 /9//Z 13 021.92 .5 774
511 2^ 1 Ground 1 /91/Z Q/9ofZ 13 048.33 .5 774
511 2*— 1 Ground ^/9 Q/9OfZ 13 1 90 AlO 1^7.OU .0 77d

/ 1

4

511 2*— 1 Ground D/Z Q/9ofL 15 1 90 fiftlO 1Z7.UO .0 77d
/ / 4

511 2«— 1 0; 2, 0; 0 5/2 5/2 1 19^ '^9 .5 774
511 2-^ 1 Q/9O/Z Q/9ofZ 13 429.80 .5 774
511 2*- 1 Ground Q/9 Q/9ofZ 13 465.77 .5 774
511 2«— 1 o, ^ , o Q /9o/Z Q/9ofZ 1 ^ ^197 RRlo O^ 1 .00 .0 77d

oil 4.*— '^ Ground 11/9 Q/9y/z 11/91 i/Z 0/9y/z zo oVo.o 1 /
filOlO

511 4<— 3 (rrnll nn 11/2 13/2 11/2 13/2 95 ^^9^ 51 7 615
511 4^ 3 Ground 1 1 /O

ill/.
11/9
1 i/Z 11/9

1 l/Z 11/911/Z 25 393.776 615
511 4^ 3 0; 1,-1;0 1 1 /o 1 Q / 9 1 1 /9

i l/Z 1 Q /9lo/Z 25 542.856 615
oil T"^ O I/, 1 , 1 ^ 'J

11/9 0/9y/z 11/9
1 l/Z Q/9y/z zo 04*Z.O00- ^il ^OiO

oil 4-^ O n- 1 — 1 • n 11/9 1 1 /9
1 l/Z 1 1 /91 l/Z 11/911/Z ZO O^-Z.ooD fil RDlO

511 4«— 3 0; 1,+ 1; 0 11/2 11/2 11/2 11/2 25 567 571 615
511 4^ 3 0; l,+hO 11/91 i/Z 1 '^i/9lo/z 11/91 l/Z 1 Q/9lofZ 25 567.571 615
511 4-^ 3 0; 1,+ 1;0 III S Q/9y/z 1 1 /91 l/Z Q/9y/z 25 567.571 615
511 Ground Of Z ^/9o/Z OC 71 1 CAzo / 1 i.ou 1

. 1 1191 IZ

511 '^ o Ground 7 /9III
t^/9 oc 700 77zo / zo. / /

1
. 1 119i IZ

511 4<— 3 1;0, 0; 0 13/2 11/2 95 748 18 1 112

511 4<- 3 Ground 3/2 1/2 25 752.65 .1 112

511 4^ 3 1;0, 0;0 11/2 9/2 25 763.23 .1 112
511 4^ 3 Ground 9/2 7/2 25 783.50 .1 112

511 4-^ 3 Ground 9/2 9/2 25 789.85 .1 112
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Cyanogen Iodide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. Va ; v[) ; Vf V r I?
ri F MHz ±MHz

511 4^ 3 0; 1,-1;0 7/2 5/2 25 802.92 112
511 4<- 3 0; 1,-1;0 5/2 .3/2 25 815.34 1 112

511 4<— 3 (jround 13/2 11/2 25 823.08 112

511 4^ 3 0; 1,-1;0 9/2 7/2 25 829.31 ;} 112

511 4^ 3 Ground 11/2 9/2 25 837.64 I 112

511 4^ 3 0; l.+ l;0 9/2 7/2 25 850.78 \ 112
511 4^ 3 0; 1,-1;0 11/2 9/2 25 872.24 •1 112
C 1 1oil 4<— 3 0; 1,+ 1; 0 11/2 9/2 25 893.73 112

511 4^ 3 0: 1,-1;0 13/2 11/2 25 906.28 ;} 112
511 4^ 3 0; 1,+ 1;0 13/2 11/2 25 927.66 112

511
»

4^ 3 Ground 7/2 7/2 25 954.36 112

511 4^ 3 Ground 3/2 3/2 25 969.58 .1 112

511 4^^ 3 0; 2, 0; 0 13/2 11/2 25 979.72 618
511 4*- 3 Ground 5/2 5/2 25 991.92 112

511 4^ 3 0;2, 2;0 13/2 11/2 26 046.32 112

511 4^ 3 0; 1,-1;0 .5/2 7/2 26 196.540 615
511 4^ 3 0; 1,-1;0 7/2 9/2 26 196.931 615
511 4<— 3 0; 1,-1; 0 S/2.J/ ^ 7/2 26 197.588 615
511 4-^ 3 0; l,+ l:a .5/2 7/2 26 216.380 615
511 4^ 3 0; 1,+ 1;0 7/2 9/2 26 216.771 615

511 4^ 3 Ground 5/2 11/2 7/2 11/2 26 217.022 615

511 4^ 3 0; 1,+1;0 5/2 7/2 26 217.428 615
511 4*— 3 0; 1,-1; 0 3/2 5/2 5/2 7/2

i^£i 0/1*7 C\f\C\26 247.900 615
511 4^ 3 0: 1,-1;0 3/2 5/2 .5/2 5/2 26 247.900 615
511 4^^ 3 0; 1,-1;0 3/2 3/2 5/2 5/2 26 248.238 615

511 4<- 3 0; 1,-1;0 3/2 3/2 5/2 3/2 26 248.238 615
511 4^ 3 0: 1,-1:0 3/2 1/2 5/2 3/2 26 248.300 615
511 4^^ 3 Ground 3/2 3/2 5/2 5/2 26 248.971 615

511 4^ 3 0; 1,+ 1:0 3/2 5/2 5/2 7/2 26 265.210 615

511 3 0; 1,+ 1:0 3/2 5/2 5/2 5/2 26 265.210 615

511 4^ 3 0: l. + l; 0 3/2 3/2 5/2 3/2 26 265.548 615
511 4<- 3 0; l.+ l:0 3/2 3/2 5/2 5/2 26 265.548 615

511 4<— 3 0; 1, + 1; 0 3/2 1/2 5/2 3/2 26 265.610 615

511 5^ 4 Ground 13/2 13/2 31 848.77 106

511 5^ 4 Ground 11/2 11/2 32 200.58 106

511 5^ 4 Ground 7/2 5/2 32 203.57 106

511 5^ 4 Ground 9/2 7/2 32 215.56 106

511 5«— 4 Ground 5/2 3/2 32 226.85 106

511 5-^ 4 Ground 11/2 9/2 32 248.52 106

511 5^ 4 Ground 15/2 13/2 32 268.33 106

511 5^ 4 Ground 13/2 11/2 32 278.55 106

511 5^ 4 Ground 9/2 9/2 32 386.29 106

511 11<—10 Ground 19/2 17/2 70 949.66 .18 240

511 11^10 Ground 23/2 21/2 70 959.14 .18 240

511 11^10 Ground 27/2 25/2 70 961.30 .18 240

511 11*-10 Ground 2.5/2 23/2 70 963.90 .18 240

511 12'^11 Ground 77 413. 165

511 1 _f*/^i 1 ri ri\Jl OUIIU oo 004*. 165

511 2o<—19 1 _r"/\i I n HV:f 1 O U 1 1

U

196

512 1^ 0 Ground 5/2 5/2 5 974.43 .5 774

512 1^ 0 Ground 7/2 5/2 6 480.72 .5 774

512 1<— 0 Ground .3/2 5/2 6 703.25 .5 774
512 5^ 4 Ground 7/2 5/2 31 718.28 106

512 S*- 4 Ground 9/2 7/2 31 730.50 106

512 5^ 4 Ground 5/2 3/2 31 741.50 106

512 5^ 4 Ground 11/2 9/2 31 763.34 106

512 5<— 4 Ground 15/2 13/2
O 1 "70 O O 131 783.31 106

512 5^ 4 Ground 13/2 11/2 31 793.46 106

I'"C"N'^
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520 — Carbonyl Sulfide Molecular (;r)nstant 'I'ahli-

Carbon Oxysulfide

COS C ocs

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

n.,K

MHz
A

Amu A''

C.v 521 6081.480 M 6081.480 M .00131

016C12S33 C., 522 6004.918 M 6004.918 M
O'^C'^S^^ C.v 523 C QQO Q/15

iVl
C QO9 QAQ0 VoZ. 04-13 iVl

016C13S32 C.v 526 6061.923 M 6061.923 M
Q16Q13g34 Cxv 527 5911.730 M 5911.730 M
016^14532 Cxv 528 6043.25 M 6043.25 M

C.v 529

0"*C'2S32 531 5 704.825 M 5 704.825 M

Id.

No. Debye Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
d

1/cm
d

1/cm
d

1/cm

521

522
529

.7124 M 0. X 0. X
-29.07 S^'

-1.32 0"

859 1 522 2 2050 1

References:

ABC: 112 Dj: 533 m: 766 eQq: 344,349 w: 1028

Add. Ref. 15, 43, 55. 61. 86, 97, 147, 163, 188, 193, 202, 223. 238, 269, 270, 272, 281, 312, 347. 362, 366, 367. 432. 492, 521, 579, 636,

686, 672, 715, 721, 854, 855, 887, 1017, 1021, 1026

For species 521, V2=l, /li = .700 D, Ref: 238; q, = 6.344 MHz, a, =20.56 MHz, a. = 10.563 MHz, a,, = 52.6 MHz.

For this molecule Fermi resonance interactions occur between various vibrationally excited states. Values given here for a, are those

which will allow accurate prediction of the rotational frequencies in the lowest excited vibrational state according to the usual formula;

see Ref. 402.

Experimental B values for excited vibrational states are given in the same reference.

For species 529, ref. 349 gives eQq (0") = - 1.32 MHz.
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Carbonyl Sulfide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V ' v' V F' F' IT r MHz ±MHz

QI6(^12g32 521 1<- 0 Ground 12 162 97 894
521 2<- 1 2;0, 0;0 24 179.62 618
521 2^ 1 0;0, 0;1 24 180.47 .2 1008
521 2«— 1 1;0, 0; 0 24 253 51 618
521 2«— 1 1; 1,-1; 0 24 289 97 618

521 2«- 1 1; l.+ l; 0 24 316 76 618
. . 521 2^ 1 Ground 24 325.921 .002 331

521 2^ 1 0; 1,-1;0 24 355.50 112

521 2<— 1 0; 1,+ 1; 0 24 381 07 112

521 2«— 1 0; 2, 0; 0 24 401.0 618

521 2*— 1 0; 3,-1; 0 24 411. 2. 618
521 2*~ 1 oUi+i-o 24 459. 2. 618
521 3^ 2 Ground 36 488.82 .03 170

" ' *
.

-' H 521 3^ 2 0; 1,-1; 0 36 532 47 618
521 3<— 2 0; l.+ l; 0 36 S70 83 618

521 3^ 2 0; 2, 0; 0 36 600 81 618
521 3^ 2 0i2i±2;0 36 615.3 618
521 4^ 3 1;0, 0;0 48 506.24 .10 402
521 4«— 3 Ground 48 651.40 .10 402
521 4<— 3 0; 1,-1; 0 48 710.80 .10 402

521 4«— 3 0; l,+2; 0 48 761.55 .10 402
521 4^ 3 0^2^ 0;0 48 801.08 .10 402
521 4^ 3 0;2,±2;0 48 819.92 .10 402
521 5*— 4 vJl v./ tl IIU 60 814 08\J\J \J X.^ .X/KJ .05 170

521 6<— 5 Ground 72 976.80 578

521 8«— 7 Ground 97 301.19 .20 445
521 10^ 9 Ground 121 624.63 ^25 445
521 12«-11 Ground 145 946.79 .30 445
521 14<—13 1 70 267 49 .35 445
521 16<-15 Ground 194 586.44 .40 533

521 IB'^n Ground 218 903 27 .45 533
521 20-^19 Ground 243 218.09 .50 533
521 22-^21 Ground 267 529.56 .55 533
521 24«—23 ( *mi 1 n fiVTl \J UlUi 291 839 29 .60 533
521 26<—25 316 144 7 1.0 504

521 28*-27 K7 1 \JUll\J 34,0 449 9 1.0 504
521 30-^29 Ground 364 747.5 L5 504
521 32^31 Ground 389 041. 2.0 504
521 35<_35 486 1 84 2 1007

521 42«-41 ( -.rrtiirifi 510 457 3 1007

QI6(^12g33 522 2<— 1 1;0, 0; 0 7/2 5/2 23 947.4 1008

522 2^ 1 l;0, 0-0 5/2 3/2 23 947.4 1008

522 2<^ 1 1;0, 0;0 1/2 1/2 23 947.4 1008

522 2<— 1 Ground 3/2 1/211 ^ 24 012.33 .02 344
522 2^^ 1 Ground 5/2 5/2 24 012.94 .02 344

522 2'<— I Ground 3/2 5/2 24018.13 .02 344

522 2^ 1 Ground
|

1/2 1/2 24 019.59 .02 344

522 2^ 1 Ground
|

5/2 3/2 24 020.23 .02 344

522 2^ 1 Ground
\

7/2 5/2 24 020.23 .02 344

522 2^^ I Ground
|

3/2 3/2 24 025.42 .02 344

102



Carbonyl Sulfide ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
l>Jo. Quantum Nos.

; ; \- Fi' F' F MHz ±lVlHz

Ground 1/2 3/2 z4 032.68 .02 344
522 2«- 1 0; 1,-1;0 5/2 3/2 24 044.0 1008
522 2<- 1 0; 1,-1;0 5/z 5/2 24 046.9 1008

Z* 1 U; 1,— 1; U 3/2 3/2 z4 u4o.y 1008
dZZ Z< 1 U; 1, — 1 ; u 7/2 5/z Oyl AC! 0z4 U51.Z 1008

Z* 1 U; 1 , 1 ; u 5/2 3/2 04 a/;a 0 1008
522 2«- 1 0; 1, + 1;0 5/2 5/2 24 072.0 1008
522 2-<r- 1 0; 1, + 1:0 3/2 3/2 24 072.0 1008
t^99 Z* 1

A. 1 ] 1 n "7 /O
7/2 5/2 24 075.7 1008

"^99 Z< 1 U; z, U; U 1/2 1/2
O/l AAO Az4 092.4 1008

(^99 Z* 1
A. 0 A. AU; z, U; U 7/2 5/2

Oyl AAO *lz4 092.4 1008
522 2-^ 1 0;2, 0;0 5/2 3/2 24 092.4 1008
522 2«- 1 Ground 5/2 3/2 48 038.19 .10 402
522 4-^ 3 Ground 7/2 5/2 48 038.19 .10 402
522 4«- 3 Ground 11/2 9/2 48 039.13 .10 402

£^99 4<— 0 Ground 9/2 7/2 48 039.13 .10 402

rvl6pl2C34 0^ 1z* 1 Oround 23 661. 146
523 2'^ 1 Ground 23 731.299 .003 331
523 4*- 3 Ground 47 462.40 .05 170
oZo Ground A'? OA! 019/ 6{)i.6l .20 282
^9QoZo Ground 1 0 1 £.OA ^Aizi oz4. /y .25 282

0,9/1 z* 1 Ground 3/2 3/2
00 /ICO 000ZO 4DO.OZO .011 331

524 2*-

1

Ground 7/2 5/2 23 456.963 .011 331
524 2*-

1

Ground 5/2 3/2 23 456.963 .011 331
524 2^ 1 Ground 5/z 5/2 23 462.343 .011 331
524 2^ 1 Ground 3/2 1/2 23 462.343 .011 331

r>16pi2C36 oZo Z* 1 Ground 00 1 AOZO iyo.06 146

ni6r 13C32 OZO Z* 1
1 . A A. A O/i 1 '7/; A'7z4 1 /6.0/ 1020

526 2<- 1 Ground 24 247.82 .03 170
526 2^ 1 0; 1,±1;0 24 274.84 .03 170
526 2^ 1 0; 1,±1;0 24 300.58 .03 170
526 4^ 3 Ground 48 494.76 .10 402

n'6ri3c34 1z«— 1 Ground 23 646.92 112

016CHS32 528 2-^ 1 Ground 24 173.0 1.0 96
0^0 n. 1z<— 1 0; 1,± 1; 0 24 197.0 1.0 170

z*— 1 U; 1,± 1; U 24 224.0 1.0 170

yj J z*— 1 Ground 5/2 3/2 z3 534.101 .014 349
529 2^ 1 Ground 7/2 7/2 23 534.164 .012 349
529 2^ 1 Ground 1/2 3/2 23 534.308 .012 349
529 2<— 1 Ground 9/2 7/2 23 534.422 349
529 2-^ 1 Ground 7/2 5/2 23 534.422 349

c on 2*— 1 Ground 3/2 3/2 23 534.481 .014 349
z«— 1 Ground 5/2 5/2 23 534.481 .014 349

018(^12532 531 2^ 1 1:0, 0:0 22 754.6 .2 119
531 2^ 1 Ground 22 819.30 112
531 2^ 1 0; 1,±1;0 22 848.70 .1 119

531 2^ 1 .0;1,±1;0 22 871.28 ,1 119

018(^12534 532 2-^ 1 Ground 22 239.6 .2 119

018C13S32 533 2<- 1 Ground
1 1

22 763.8
1

.2 119
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540 — Carbonyl Selenide Molecular Constant Table
Carbon Oxyselenide

COSe C„v OCSe

Isotopic Species
Pt

Gp.
lU.

No. MHz
g

MHz
C

MHz MHz MHz
A
Li

Amu A^

V / V . oe C„v 4* UVD. / oO iVl 4 UVd. ioO M
c ^ UOl .VZO IVl

A Aoi no^ M
\j v> oe c UOo.'+oo IVl

A r^AQ /I QQ4 Uoo.loo iVl .UUUOo

\j oe ^ UDO-Z^-l IVl 4055.241 M .UUUOo

yj oe P 04-D 4? U^-Z.^IO IVl 4042.413 M .UUUOo

Oi6C>2Se" C„v 546

0"'C'2Se«» 547 4017.649 M 4 017.649 M .00067

016C12Se82 Cx„ 548 3994.064 M 3 994.064 M .00066

C.v 549 4005.112 M 4005.112 M
0"'C'^Se'*» Cxv 551 3 980.045 M 3980.045 M

Id. Ma eQq eQq eQq OJa d tO|| d 0)^. d oj,, d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

542 946.0

545 .754 M 0. X 0. X
546 752.09

547 .754 M 0. X 0. X 642 1 466 2

References:

ABC: 169,575,663 Dj: 663 m: 169 eQq: 436,575 w: 618

Add. Ref. 86, 115, 195, 217, 355, 491, 1030

For species 547, the dipole moments for excited states are given in ref. 169: for (1, 0, 0), /Lt= .728D.; for (0, 1, 0), /x = .730 D.

For the molecule in general, ref. 217 gives the "Fermi resonance" interaction energy Wpi = 45.7 cm ' ' and (unperturbed) a, = 14.01 MHz,
a2= -6.88 MHz.
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Carbonyl Selenide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. 1 liiQ»itiim ^^^cV^Uaillulll iiua. F' F, F MHz ±MHz

O'sC'^Se'** 541 1 - 1*/^ 1 1 i~i riKjwl (jUIIU .03 169

541 3<_ 2 VjrHi U 1 1

U

94. "^74 SfiZt" J 1 T'.OO 194

Q16(^12gg75 542 3<— 2 1 _TT»i 1 n/H\Jl UUIIU 5/2 5/2 94 49Q .05 575
542 3^ 2 Ground 3/2 3/2 24 455.21 !05 575
542 3^ 2 Ground 9/2 7/2 24 471.31 .05 575
542 3^ 2 Ground 11/2 0/9 24 480.45 .05 575
542 3-^ 2 Ground 7/9 5/2 24 517.93 .05 575

542 3«_ 2 VjI UUIIU Of ^ ^/9 94 'ifi'i 87Z'* OKJtJtO t .03 575

yj oe vFrounQ 94 410 ^ftZ4* 'HU.OO 194

543 3^ 2 0; 1,-1 24 442.98 .03 169

543 3^ 2 0; 1,+1 24 462.42 .03 169

o^o 1 9«—1

1

iZ^ 1

1

Ground Q7 f>'l7 787 i OO i . J o 90.zo

LO^ It" Ground 1 99 fid'^ onIZZ V*0.70 .25 663

18*— 17 r A 1 dfi 447 on .30 663
543 21^20 Ground 170 849.06 !35 663

543 24^^23 Ground 195 247.17 .40 663

543 27<—26 910 641 70 .45 663
543 3Q«_29 1 »rnii nH 244 032 33 .50 663

Q16Q12gg77 544 3^ 2 1-0 0 24 250 84 .03 169

544 3^ 2 Ground 24 331.38 194

544 3^ 2 0; 1,-r 24 363.97 .03 169

544 3<— 2 0; 1,+ 1
1

94 383 91 .03 169

544 Ground Q7 ^91 07 90.Zv ouo

544 15<—14 vrrounci 1 91 ^^47 081^1 u^T t .yo 9=^.zo

544 18^17 Ground 145 972.74 .30 663
544 21«-20 Ground 170 294.80 .35 663
544 24«_23 VtIuunu 1 04 (SI 7^ .40 663
544 27*—26 VTl U lillU 918 090 91ZIO 7Z7.Z1 .45 663

Q16(212gg78 545 3*— 2 1; 0 0 94 1 74 'lOZ^ J- 1 ^,o\j .03 169

545 3^ 2 Ground 24 254.43 194
545 3^ 2 0; 1,-1 24 286.82 .03 169

545 3<— 2 0- 1 +1 94 ^ns O'SZ** OOJ.^J 0^ 169

545 6*— 5 VTI UUIIU 48 SnS 88 .03 169

545 7<— 5 .03 169

545 12-^11 Ground 97 013.24 .20 663
545 15^14 Ground 121 263.28 .25 663
545 18*—17 I *rm 1 nH 145 511 08 .30 663
545 2i«—20 169 756 27 .35 663

545 24^23 Ground 193 998.34 .40 663
545 27^26 Ground 218 236.97 .45 663
545 30*—29 1 »rr»i 1 nH 949 471 47 .50 663
545 33«_32 I ^mii n

H

VXI UUIIU 9fi(S 701 03^UU iUJ..-70 .55 663

[)16(^12gg79 546 3*— 2 1 -wrrtii n f\vTl UUIIU 7/2 7/2 94 1 904. 436
546 3-^ 2 Ground 1/2 3/2 24 158.9 354
546 3^ 2 Ground 11/2 9/2 24 158.9 354
546 3^ 2 Ground 13/2 11/2 24 170.194 436
546 3^ 2 Ground 9/2 7/2 24 190.787 436

546 3*- 2
1

GroiJnd
|

3/2 3/2 24 204.692 436
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Carbonyl Selenide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
3 b

F' Fj F MHz ±MHz

U C 3e " 546 3<— 2 Ground 7/2 5/2 24 234.329 436

U C Se 54/ o ^ o0«— Z 1; U, 0 24 026.39 .03 169

547 3-^ 2 Ground 24 105.85 194

547 3^ 2 0; 1,-1 24 138.05 .03 169
54/ 3^^ 2 0; 1,+ 1 24 156.93 .03 169

547 3<— 2 0; 2, 0 24 183.97 618

547 3<— 2 0; 2,±2 24 188.18 618
547 6^ 5 Ground 48 211.46 .03 169

547 1-^ 6 Ground 56 246.47 .03 169

547 12«—11 Oround 96 418.95 .20 663
547 12*—11 0; 1,-1 96 546.60 663

547 12«—11 0; 1,+ 1 96 622.76 663
547 15-^14 Ground 120 520.40 .25 663
547 15-^-14 0; 1,-1 120 679.98 663
547 15<—14 0; 1,+ 1 120 775.11 663
547 18<—17 Ground 144 619.81 .30 663

., '; . . ..•
,

547 18<—17 0; 1,-1
-\ A A Oil AZl
144 811.06 663

547 18-^17 0; 1,4-1 144 925.26 663
547 21«-20 Ground 168 716.41 .35 663
547 21«—20 0; 1,-1 loo yoy.ou 663

' 547 21*—20 0; 1,+1 lov U/z.ol 663

547 24*—23 Oround 1 riO O 1 A 1 "7

192 810.17 .40 663
547 24-^23 0: i,-l 193 065.08 663
547 24*-23 0: ,±1 193 217.26 663
547 27*—26 Ground 216 900.38 .45 663

"
: .

- .'
547 27*—26 0; 1,-1 1 1 r\£ C\f\

217 186.90 663

. -

547 27<—26 0; 1,+ 1 217 358.18 663
547 30-^29 Ground 240 986.62 .50 663
547 33'^32 Ground 265 068.60 .55 663
547 36*—35 Ground

1
289 145.50 .60 663

547 39*—38 Ground 313 217.57 .65 663

/~VIfi/~'12C 82 -

'

U C be 548 3*— 2 1; 0, 0 23 885.76 .03 169

548 3^ 2 Ground 23 964.33 194

548 3*- 2 0; 1,-1 23 996.26 .03 169

548 3*— 2 0; 1,+1 24 014.97 .03 169

548 7<— 6 Ground 55 916.19 .03 169

548 12*—11 Ground 95 852.94 .20 663
548 15«-14 Ground 119 812.89 .25 663

548 18^17 Ground 143 770.82 .30 663

548 21*—20 Ground 167 726.08 .35 663
548 24*—23 Ground 191 678.34 A A

.40 663

548 27-^26 Ground 215 627.18 .45 663

548 30^29 Ground 239 572.08 .50 663

548 33^32 Ground 263 512.90 .55 663

0'«C"Se'« 549 3*- 2 Ground 24 030.58 .03 169

551 3*- 2 Ground 23 880.18 .03 169
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560 — Thiocarbonyl Selenide
Carbon Sulfoselenide, Carbon Sulfur Selenide

Molecular Constant TaVilc

CSSe Cxv SCSe

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

c 561 2001.56 M 2001.56 M
S''''C '^Se

" Cv 562 2 016.74 M 2 016.74 M
S32C>2Se'« C^v 563 2031.16 M 2 031.16 M
532^125^77 Cxv 564 2 042.16 M 2 042.16 M
S32C12Sg76 C.v 565 2049.95 M 2 049.95 M

References:

ABC: 181

Thiocarbonyl Selenide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. vL F' F MHz
i

±MHz
1

S32C12Se82 561 6^ 5 Ground 24 021.
1

4.
I

181

561 6-^ 5 1 ± 1 24 048. 4. 181

561 6^^ 5 1 it 1 24 075. 4. 181

S32C12Se«0 562 6^ 5 Ground 24 203.
1

4.
1

181

562 6-^ 5 1)— 1 24 214. 4. 181

562 6-^ 5 1 ±1 24 230. 4. 181

S^^C'^Se™ 563 6<- 5 Ground 24 376.
1

4.
1

181

563 6^ 5 1,± 1 24 386. 4. 181

563 6^ 5 1,± 1 24 406. 4. 181

S32ci2Se" 564 6<- 5 Ground 24 508.
i

4.
1

181

564 6^^ 5 1,± 1 24 521.
1

4. 181
564 6*- 5 1 ± 1 24 527.

1
4.

1

181

S^^C'^Se™ 565 6^ 5 Ground 24 602.
1

4.
1

181

565 6^ 5 1 ± 1 24 614. 4. 181

565 6-^ 5 1 ± 1 24 627.
t

4. 181
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570 — Thiocarbonyl Telluride

CSTe

Molecular Constant Table

SCTe

Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
D,,

MHz MHz
A

Amu A^

532^12x^122 571 1584.122 M 1584.122 M
S32C12'Pgl23 572 1 con no^ M 1 580.926 M
g32(212'Pgl24 573 1577.790 M 1577.790 M
C32PI2T«125J \^ 1 e 1 574.692 M 1 574.692 M
S32CI2Te'26 C.v 575 1.571.652 M 1571.652 M
532^12^^128 576 1 565.702 M 1 565.702 M
532C12Jgl30 577 1 559.930 M 1 559.930 M

Id.

No.
Ma

Debye
Ml)

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d

1/cm
Wh d

1/cm
a)(. d

1/cm
CO,, d

1/cm

571 .172 M 0. X 0. X

References:

ABC: 526 fi: 526

Add. Ref. 393

The following parameters for the various species have been reported in ref. 526:

Species No. Bo (MHz) a-, (MHz) q, (MHz)

571 1584.1224 3.2870 .6786

572 1580.9261 3.2818 .6776

573 1577.7898 3.2764 .6752

574 1574.6925 3.2712 .6728

575 1571.6524 3.2657 .6706

576 1.565.7022 3.2551 .6649

577 1559.9303 3.2446 .6599

Thiocarbonyl Telluride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' Fi F MHz ±MHz

532^12^^122 571 8«- 7
1

1,-1 25 392.929 .010 526
571 8^ 7 i,+i 25 403.788 .010 526

532^12-^^123 572 8<- 7
1

1,-1 25 341.714 .010 526
572 8^ 7 i,+i 25 352.555 .010 526

532(;;l2Jgl24 573 8*- 7
1

1,-1 25 291.465 .010 526

573 8^ 7 i,+i 25 302.268 .010 526

532C12'J-gl2.5 574 8^ 7 1,-1 25 241.844 .010 526

574 8*- 7 i,+i 25 252.608 .010 526

532^12X^126 575 8^ 7
1

1,-1 25 193.132 .010 526

575 8^^ 7 i,+i 25 203.861 .010 526

532^12X6128 576 8^ 7 1,-1 25 097.805 .010 526

576 8^ 7 i,+i 25 108.444 .010 526

532C12Jgl30 577 8^ 7 25 005.326 .010 526

577 8- 7 i,+i 25 015.884 .010 526
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580 — Trichloroacetonitrile Molecular (Constant Tahic
Trichloroethanenitrile, Trichloromethyl Cyanide

C2CI3N Cjv CCI,CN

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

D,,K

MHz
A

Amu A^
K

C'^ClfC'^N'" C3V 581 1 667.3 M 1 667.3 M
C'^CP^ClfC'^N'^ 583 1 690.2 M 1 659.9 M 1 634.0 M
C'^ClfC'^N'" r

'-SV 584 1613.8 M 1613.8 M

Id.

No.
fJ-a

Debye Debye Debye
eOq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Da d

1/cm
ojb d

1/cm
ajf d

1/cm
faj,, d

1/cm

581 1.93 L 0. X 0. X 163 1

References:

ABC: 738,950 Ai: 995 cd: 950

Add. Ref. 735,802

Trichloroacetonitrile Spectral Line Table

Isotopic Species id.
1

Rotational Vib. state Hyperfine r requency Acc.
1

Kei.

INo.
1

Quantum Nos. F' F Mrlz ziiviriz
1

C'^ClfC'^N'" 581 5, 4, Lrround 10 00 /.

581
1

6, ^ 5, 1
90 m 7 1 1 n1 .u

1

Q^n70U

581
i

5 <_ 5 0z 9n n9Q 0zu uzo.v 1 n vou

581
1

l]

8,

^ 6' 1
1 ZO ODo.Z 1 n

581
1

^ 7, 1 26 691.9 1.0 950

581
i

8, 7, 2 26 705.4 1.0 950

581 9^ <— 8, Ground 30 009.2 1.0 950

581 9, ^ 8, 1 30 027.4 1.0
1

950

581 9, ^ 8, 2 30 035.0 1.0
i

950

581 10, ^ 9, Ground 33 346.5 1.0
1

950

581 10, ^ 9, 1 33 363.7 1.0
1

950

581 11, ^10, Grou nd 36 681.9 1.0 950

581 11, *-io. 1 36 701.7 1.0
1

950

581 12, ^11, Ground 40 050.0 20.
1

950

C'^ClfCP'C'^N"' 582 7, ,
^ 6, ,

Ground 0^ 111 Q111.7 1 fl 1 700

582 7, ,
^ 6, ,

1
9^ 1 97 1Zo IZ/.O 1 nl.U

I

you

582 7, 0, 7^ 6, 0, 0 Ground 99 01 /LZZ Vl^-. 7^S/ 00

582 7, 1, 6-^ 6, 1, 5 Ground 22 992. 738

582 7, 1, 7^ 6, 1, 6 Ground 22 914. 738

582 7, 2, 6^ 6, 2, 5 Ground 22 992. 738

582 7, 3, 4^ 6, 3, 3 Ground 23 138. 738

582 7, 3, 5^ 6, 3, 4 Ground 23 055. 738

582 7, 4, 3^ 6, 4, 2 Ground 23 138. 738

582 8, ,
^ 7, , Ground 26 394.8 1.0

1

950

1
582 8, ,

^ 7, , 1 26 426.0 1.0
1

950

1
582 9, ,

^ 8, ,
Ground 29 695.1 1.0 950

1
582 10, ,

^ 9, , Ground 32 999.9 1.0
!

950

1
582 11, , ^10, ,

Ground 36 301.8 1.0 950

582 11, , *-io, , 1 36 335.2 1.0
1

950

1
582 12, , *-ll, , Ground 39 600.0 20.

1

950

C'^CP'^ClfC'^N" 583 8, ,
^ 7, , Ground 26 115.9 1.0

1

950

j
583 8, , 7, , 1 26 142.3 1.0 950

1
583 9, ,

^ 8, ,
Ground 29 400.0 20. 950

1
583 10, , 9, , Ground 32 650.0 20. 950

1
583 11, , ^10, , Ground 35 900.0 20.

1

950

1
583 12, , ^11, ,

Ground 39 150.0 20. 950

iC'^ClfC'^N'" 584 8, ^ 7, Ground 25 818.5
1

1-0 950

i

584 9, ^ 8, Ground 29 050.0 20. 950

1
584 10, ^ 9, Ground 32 279.5 1.0 950

1
584 11. ^10, Ground 35 499.4 1.0 950
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590 — Trifluoroacetonitrile Molecular Constant Table
Trifluoroethanenitrile, Trifluoromethyl Cyanide

C2F3N C3V CF3CN

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
-'\mu A^

K

C'^Fi^C'^N" C:)v 591 2 945.528 M 2945.528 M .00031 .00581

C'3FJ'*C"'N"' C.iv 592 2 944.23 M 2 944.23 M
C'T^^C'^N'^ C^v 593 2 921.86 M 2 921.86 M

C3V 594 2855.859 M 2 855.859 M .0004 .0056

References:

ABC: 391,745,1013 Dj: 391,745 Djk: 391,745

Add. Ref. 232

For molecule 590, first vibrational state, Bv = 2950.52 MHz, a = -4.98 MHz, and qi = 3.60 MHz. Ref. 1013.
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Trifluoroacetonitrile Spectral Line Table

Isotopic Species Id. Rotational
|

Vib. State Hyperfine
|

Frequency
j

Acc.
1

Ref.

No. Quantum Nos. F' F,
1

F
1

MHz ±MHz

591 6. 0<- 5, 0
1

Ground 6
1
5

1

35 346.03
1

391
591 6, 0<- 5, 0 Ground 7 6

1

.35 346.03
1

391
591 6, 0<- 5, 0 Ground 5 4 35 346.03

1
391

591 6, 1*- 5. 1 Ground 6 5
1

35 346.03
1

391
591 6, 1«- 5, 1 Ground 5 4

1

35 346.03
1

391

591 6, 1^ 5, 1
1

Ground 7
1
6

1

1

35 346.03
1

391
591 6. 2<- 5, 2

1

Ground 6
i

5 35 345.60 391
591 6, 2<«- 5, 2

1

Ground 6
1
5 35 345.90 391

591 6, 2<- 5, 2
1

Ground 5
1
4

1

35 345.90 391

591 6, 3*- 5, 3 Ground 6
1
5 35 345.15 391

591 6, 3<- 5, 3
1

Ground 6
1
5

1

35 345.60
1

391
591 6, 3«- 5, 3 Ground 7 6

1

35 345.60
1

391
591 6, 4-<- 5^ 4 Ground 6 5

1

35 344.44
|

391
591 6. 4^^ 5, 4 Ground 5 4

1

35 345.15
1

391
591 6, 4«- 5, 4

1

Ground 7
1
6

1

35 345.15
1

391

591 6, 5<- 5, 5
1

Ground 6
1
5

1

1

35 343.50
1

391
591 6, 5«- 5, 5 Ground 7

1
6

1

35 344.65 391
591 6, 5<- 5. 5 Ground 5

1
4

1

35 344.91 391
591 8, 0<- 7, 0 Ground 9

1
8

1

47 127.74
1

391
591 8, 0<- 7, 0 Ground 8 7 47 127.74

1
391

591 8. 0-«- 7, 0
!

Ground 7
1
6

1

1

47 127.74
i

391
591 8, 1<- 7, 1 Ground 9

1

8 47 127.74
1

391
591 s! 1<- 7'

1 Ground 8 47 127.74
1

391
591 8, 1<- 7, 1 Ground 7

1
6

1

47 127.74
1

391
591 8. 2«- 7, 2 Ground 7

1
6

1

47 127.44
1

391

591 8, 2<- 7, 2
1

Ground 9
1
8

1

1

47 127.44
1

391
591 8, 2«- 7. 2 Ground 8

1
7

1

47 127.44
1

391
591 8. 3*- 7! 3 Ground 8

1
7 47 126.83

1
391

591 8, 3-«- 7, 3 Ground 7
1

6 47 127.02 391
591 8, 3-^ 7, 3 Ground 9 8 47 127.02 391

591 8, 4<- 7, 4
1

Ground 8
1
7

1

47 126.07
1

391
591 8, 4«- 7, 4 Ground 9 8 47 126.46

1
391

591 8, 4«- 7, 4 Ground 7 6
I

47 126.46
1

391
591 8, 5^ 7, 5 Ground 7

1
6

1

47 125.62
1

391
591 8, 5<- 7. 5 Ground 9

1
8

1

47 125.62 391

591 8, 6<- 7. 6
1

Ground
|

8
1
7

1

1

47 123.88
1

391
591 8, 6«- 7, 6 Ground

|

9 8 47 124.58
1

391
591 8, 6-^ 7, 6 Ground

|

7
1
6

1

47 124.68
i

391
591 8, 7*- 7. 7 Ground

|

8 7 47 122.48 391
591 8, 7*- 7, 7 Ground

|

9 8 47 123.48
1

391

591 8, 7<^ 7, 7
1

Ground
|

7
1
6

1

1

47 123.60
!

391
591 16, 0«-15, 0 Ground

| 1

94 251.93 1 .20 745
591 16, 1*-15, 1

1

Ground
| 1 1

94 251.78
I

.20 745
591 16, 2-^15, 2 Ground

| 1 1

94 251.20 .20 745
591 16, 3*-15, 3 Ground

|

94 250.24 1 .20 745

591 16, 4«-15, 4
1

Ground
|

1

94 248.88 | .20 745
591 16, 5<-15, 5

1

Ground
|

94 247.19 1 .20 745
591 16, 6-^15, 6

1

Ground
|

94 245.17 .20 745
591 16, 7<—15, 7

1

Ground
|

94 242.76 .20 745
591 16, 8«-15, 8

I

Ground
|

1

94 239.97 1 .20
i

745

I
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Trifluoroacetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F' F' F F MHz ±MHz

591 16, 9^15, 9 Ground 94 236.82 .20 745
591 16,10«—16,10 Ground 94 233.31 .20 745
591 16,11^16,11 Ground 94 229.43 .20 745
591 16,12^16,12 Ground 94 225.12 .20 745
591 25, 0^24, 0 Ground 147 257.28 .30 745

.7 591 25, l*-24, 1 Ground 147 257.03 .30 745
591 25, 2<—24, 2 Ground 147 256.03 .30 745
591 25, 3^24, 3 Ground 147 254.55 .30 745
591 25, 4*-24, 4 Ground 147 252.50 .30 745
591 25. 5^24, 5 Ground 147 249.92 .30 745

591 25, 6'^24, 6 Ground 147 246.77 .30 745
591 25, 8«—24, 8 Ground 147 238.71 .30 745
591 25, 9^24, 9 Ground 147 233.76 .30 745
591 25,10^24,10 Ground 147 228.26 .30 745
591 25,11^24,11 Ground 147 222.19 .30 745

591 25,12^24,12 Ground 147 215.48 .30 745
591 25, 13«—24,13 Ground 147 208.22 .30 745
591 25,14^24,14 Ground 147 200.36 .30 745
591 25,15^24,15 Ground 147 191.93 .30 745
591 25,17*-24,17 Ground 147 173.28 .30 745

591 25,18^24,18 Ground 147 163.10 .30 745
591 25,19'^24,19 Ground 147 152.20 .30 745
591 25,20^24,20 Ground 147 140.97 .30 745
591 25,21^24,21 Ground 147 129.08 .30 745
591 25,22^24,22 Ground 147 116.55 .30 745

591 25,23^24,23 Ground 147 103.56 .30 745
591 25,24^24,24 Ground 147 089.91 .30 745
591 33, 0^32, 0 Ground 194 360.70 .40 745
591 33. 2^32, 2 Ground 194 359.19 .40 745
591 33, 3^32. 3 Ground 194 357.22 .40 745

591 33, 4^32, 4 Ground 194 354.51 .40 745

591 33, 5«—32, 5 Ground 194 351.15 .40 745
591 33, 6^32, 6 Ground 194 346.88 .40 745
591 33, 7^32, 7 Ground 194 342.10 .40 745
591 33, 8^32, 8 Ground 194 336.36 .40 745

591 33, 9'^32, 9 Ground 194 329.69 .40 745
591 33,10^32,10 Ground 194 322.46 .40 745
591 33,11^32,11 Ground 194 314.42 .40 745
591 33,12^32,12 Ground 194 305.68 .40 745

CI2pi9C12]NJI5 594 6, 0<- 5, 0 Ground 34 269.81 391

594 6. 1-^ 5, 1 Ground 34 269.81 391
594 6, 1<- 5, 2 Ground 34 269.81 391
594 6, 3^ 5, 3 Ground 34 269.30 391

594 6, 4^ 5, 4 Ground 34 268.83 391

594 6, 5^ 5, 5 Ground 34 268.24 391

594 8, 0<- 7, 0 Ground 45 692.94 391

594 8, 1«— 7, 1 Ground 45 692.94 391

594 8, 2^^ 7, 2 Ground 45 692.74 391

594 8, 3<— 7^ 3 Ground 45 692.16 391

594 8, 4^ 7, 4 Ground 45 691.56 391
594 8, 6^ 7, 6 Ground 45 690.72 391
594 8, 7^ 7, 7 Ground 45 689.82 391
594 8, 8^ 7, 8 Ground 45 688.54 391
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600 — Chloroacetylene Molcciilar (ionslaril Talde
Chloroethyne

CjHCl C.v HClCCl

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

D.,

MHz
D,,K

MHz
A

Amu A^
K

C12C135 C„v 601 5684.24 M 5684.24 M
C.v 602 5 572.38 M 5572..38 M
C.v 603 5 187.01 M 5187.01 M

C'^CF' 604 5084.24 M 5084.24 M

Id.

No. Debye
Mb

Debye
Ml-

Debye
eQq

Value(MHz) Rei.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d

l/cm
d

l/cm
cu^. d

l/cm
Old d

l/cm

601

602
603
604

.44 M 0. X 0. X -79.67 CF^
-62.75 CF'
-79.66 CF^
-63.12 CF'

References:

ABC: 175 (U.: 175 eQq: 175

Add. Ref. 176,571

For species 603 and 604, ref. 645 gives eQq(D) = .175 MHz.

Chloroacetylene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

Nrv Quantum Nos. F' F MHz ±MHz

HC>2 601 2^ 1 Ground 3/2 1/2 22 717.07 175

601 2*- 1 Ground 5/2 5/2 22 718.80 175

601 2^ 1 Ground 3/2 5/2 22 732.90 175

601 2^ 1 Ground 1/2 1/2 22 737.00 175

601 2^ 1 Ground 7/2 5/2 22 738.68 175

601 2^ 1 Ground 5/2 3/2 22 738.68 175

601 2^ 1 Ground 3/2 3/2 22 752.95 175

601 2^ 1 Ground 1/2 3/2 22 772.82 175

HC'2 C'^Cl" 602 2-^ 1 Ground 3/2 1/2 22 273.90 175

602 2^ 1 Ground 5/2 5/2 22 275.10 175

602 2^ 1 Ground 1/2 1/2 22 289.55 175

602 2^ 1 Ground 5/2 3/2 22 290.85 175

602 2^ 1 Ground 7/2 5/2 22 290.85 175

602 Ground 3/2 3/2 22 302.10 175

DC'2 C 12^135 603 2^ 1 Ground 3/2 1/2 20 728.03 175

603 2^ 1 Ground 5/2 5/2 20 729.79 175

603 2<^ 1 Ground 3/2 5/2 20 744.00 175

603 2^ 1 Ground 1/2 1/2 20 748.02 175

603 2^ 1 Ground 7/2 5/2 20 749.76 175

603 2^ 1 Ground 5/2 3/2 20 749.76 175

603 2^ 1 Ground 3/2 3/2 20 763.96 175

603 2^ 1 Ground 1/2 3/2 20 783.80 175

DC'2 C12C]37 604 2-^ 1 Ground 3/2 1/2 20 321.12
1

.1 175

604 2^ 1 Ground 5/2 5/2 20 322.50 .1 175

604 2^ 1 Ground 1/2 1/2 20 336.84 .1 175

604 2^ 1 Ground 7/2 5/2 20 338.29 1 .1 175

604 2^ 1 Ground 5/2 3/2 20 338.29 .1 175

604 2^ 1 Ground 3/2 3/2 20 349.48 .1 175
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610 — l,l-Difluoro-2-Chloroethene Molecular Constant Table
1,1-Difluorovinyl Chloride, Difluorochloroethylene

C2HCIF2 Cs CHC1:CF2

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C'2HCP:C'T1« 611 10 710.4 M 2 296.6 M 1 890.2 M .16 -.907725

C'2HCF:C"TJ'' c. 612 10 710.8 M 2 232.8 M 1846.6 M .16 -.912859

Id.

No.
Ma

Debye
Ml,

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
o),, d

1/cm
cu,. d

1/cm
d

1/cm

611

612

-51.7 aa
-51.7 aa

18.2 bb
18.2 bb

33.5 cc

33.5 cc

References:

ABC: 865 A: 865 k: 865 eQq: 865

For species 611 and 612. ref. 865 gives: eQq(zz) = -84.3 MHz, eQq(xx)= 50.9 MHz, eQq(yy) = 33.5 MHz.

l,l-Difluoro-2-Chloroethene Spectral Line Table

Isotopic Species
1

Id.
1

Rotational
1

Vib. State Hyperfine Frequency
i

Acc. Ref.

No.
1

Quantum N OS. F' F,
1

F MHz
1
±MHz

1

C'2HCF:C'2F^» 611
1

2, 2, 0*- 2, 1, Ground 7/2
1

7/2 25 249.3
1

-3
1

865
611

j

2, 2, 0*- 2, 1, Ground 3/2
1

3/2 25 254.3
1

-5
1

865
611

1

2, 2, o-<- 2, 1, Ground 3/2
1

5/2 25 257.2
1

-5
1

865
611

1

2, 2, o«- 2, 1, Ground 5/2
I

3/2 25 263.7
1

-5
1

865
611 2, 2, 0-^ 2, 1, Ground 5/2

i
5/2 25 266.9

1
-5

1
865

611
1

3, 1, 3*- 2, 0, 2
!

Ground 5/2
1
3/2 19 961.4

1
-5

1

865
611 3, 1, 3<- 2, 0, 2

1

Ground 9/2 7/2 19 %4.0
1

-5
1

865

611
1

3, 1, 3-^ 2, 0, 2 Ground 7/2
1

5/2 19 965.3
1

-5
1

865
611

1
3, 1, 3*- 2, 0, 2

1

Ground 5/2
1
5/2 19 970.6

1
-5

1

865

611 3, 2, 1*- 3, 1, 2
1

Ground 3/2
1

3/2 24 704.2
1

-5
1

865

611
1

3, 2, 1^ 3, 1, 2
1

Ground 9/2
1

9/2 24 708.2
1

-3
1

865

611 3, 2, 1-^ 3, 1, 2 Ground 5/2
1
5/2 24 712.3

1
-5

1

865

611
1

3, 2, 1^ 3, 1, 2 Ground 7/2
1
7/2 24 716.3

1
-5

1

865

611 4, 1, 4-^ 3, 0, 3
1

Ground 7/2
1
5/2 23 365.2 1 865

611 4, 1, 4<- 3, 0, 3 Ground 5/2
1
3/2 23 365.2 •1 865

611
1

4, 1, 4<- 3, 0, 3
1

Ground 11/2
1

9/2 23 366.8
1

-1 1

865

611 4, 1, 4«- 3, 0, 3 Ground 9/2
1

7/2 23 366.8 -1 865

611 4, 2, 2<- 4, 1, 3
1

Ground 5/2
1

5/2 24 055.5 .3 865

611
I

4, 2, 2<- 4, 1, 3
1

Ground 11/2 ill/2 24 057.1 .3 865

611
1

4, 2, 2*- 4, 1, 3
1

Ground 7/2
1
7/2 24 059.8

1
-3

i

865

611
1

4, 2, 2-^ 4, 1, 3
1

Ground 9/2
1

9/2 24 061.3
1

-3
1

865

611
1

5, 2, 3<- 5, 1, 4 Ground 7/2
1

7/2 23 357.1 865

611
1

5, 2, 3<- 5, 1, 4 Ground 9/2
1

9/2 23 360.5 865

611
1

6, 2, 4-^ 6, 1, 5
1

Ground 15/2 |15/2 22 680.8 865

611
1

6, 2, 4<- 6, 1, 5
1

Ground 9/2
1
9/2 22 680.8 865

611
i

6, 2, 4<- 6, 1, 5
1

Ground 13/2 113/2 22 682.6 865

611 6, 2, 4^^ 6, 1, 5
1

Ground 11/2 |11/2| 22 682.6 865

611
1

7, 0, 7"^ 6, 1, 6
1

Ground 23 434.2 865

611
1

7, 2. 5-^ 7, 1, Ground 17/2 |17/2| 22 107.3 865

611
1

7, 2, 5— 7, 1, 6
1

Ground 11/2 11/2 22 107.3 865
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l,l-Difluoro-2 Chloroethene Spectral Line Table

Isotopic Species Id. Rutatiunal
|

Vib. State
1

Hyperfine Frequency
1
Acc.

1

Ref.

No. Quantum Nos.
|

f; f'
1

F MHz
1
±MHz

1

1

611 7 9 '^«— 7 1 Ground
1 1

113/2

1

113/2 22 108.6
1

1
-1 1

865

611 7 z, ' , ^ ,
"

1

Ground |15/2 115/2 22 108.6 1
I

865

611 Qo. 9 R 1 7Z, O, 1, 1
1

Ground
1

17/2 117/2 21 715.0 • 1 865

611 8, 2, 6«- 8, 1, 7
1

Ground |15/2 115/2 21 715.0 1 865

611 8, 2, 6«- 8, 1, 7
1

Ground |19/2 119/2 21 715.9 •1
1

865

611 8 2, 6*— 8, 1, 7
1

Ground
1

113/2 13/2 21 715.9
1

-1
t

865

611 9^ 8<-^ 8, 2, 7
1

Ground 20 128.1 •1
1

865

611 9 2, 7«— 9, 1, 8
1

Ground 15/2 15/2 21 576.1
1

-1 1

865

611 9, 2! 7«- 9'
1! 8

1

Ground
1

21/2 91 19 21 576.1 •1 865

611 9, 2, 7<- 9, 1, 8 Ground 17/2 17/2 21 577.0 '1 865

611 9_ 2, 7*— 9, 1 8 Ground
1

119/2 19/2 21 577.0
1

-1
1

865

611 10 2_ 8<—10, 1, 9 Ground
1

|21/2 21/2 21 754.4 •1 865

611 10 2 8*—10 1 9
1

Ground |19/2 19/2 21 754.4 .1 865

611 lo! 2] 8*-10, 1, 9
1

Ground 23/2 21 755.5
1

-1 865

611 10, 2, 8<-10, 1, 9
1

Ground
1

|17/2 17/2 21 755.5 1 865

611 1 1
1 1 ,

9 Q< 1 1 Tin Ground
1

|21/2 21/2 22 304.1
1

-1
1

865

611 ] 11 i ,
9 Q< n 1 in Ground 23/2 23/2 22 304.1 •1

1

865

611 1 1 Ground
1

125/2 25/2 22 305.3 .1 865

611 11, 2, 9«-ll, 1,10
1

Ground
!

|19/2 19/2 22 305.3 •1 865

611 12, 2,10«-12, 1,11
1

Ground 25/2 23 270.9 1 865

611 12, 2,10<-12, 1,11
1

Ground
1

123/2 23/2 23 270.9
1 -1

1

865

611 12 9 1 n«—1 9 111 Ground
1

127/2 27/2 23 272.4
1

-1
!

865

611 9 in<—19 111 Ground
1

21/2 21/2 23 272.4 .1 865

611 9 1 1 9 Q in Ground 21 450.
1

-1
1

865

611 9 1 1 «— 1 ^ 119 Ground 24 691.6
1

-1
I

865

611 13, 2,11-^13, 1,12
1

Ground 24 693.2
1

-1
1

865

612 f.u. Z, T"^ U, 1, 0
1

Ground
1 1

22 948.4
1

-3
1

865

612 u. 9 f> 1 'IZ, T"^ tl, i, i->
1

Ground 22 949.6
!

.3
1

865

612 7
1

,

0 7*— 6 16 Ground 22 562.0
1

-1 865

612 7,
2' 5-^ 7! 1! 6

1

Ground 22 361.6
1

-3 865

612 7, 2, 5«- 7, 1, 6 Ground 22 362.7
1

-3
1

865

612 8, 2, 6<— 8, 1, 7
I

Ground
1 1

21 931.0
1

-1
1

865

612 8 2, 6«— 8, 1, 7
1

Ground 21 932.0
1

-1 1

865

612 9^ 2, 7«— 9, 1, 8
1

Ground 21 725.5
1

-1
1

865

612 9, 2! 7-^ 9!
1' 8

1

Ground 21 726.3 1 865

612 10, 2, 8«-10, 1, 9 Ground 21 805.4 •1 865

612 11, 2, 9<-ll, 1,10
1

Ground
1 1

22 222.5
1

-1 1

865

612 11, 2, 9<-ll, 1,10 Ground 22 223.5
1

-1
1

865

612 12, 2,10^12, 1,11
1

Ground 23 022.5
1

-1
1

865

612 12, 2,10<-12, 1,11
1

Ground 23 023.5
1

-1
1

865

612 13, 2,11«-13, 1,12
1

Ground 24 241.7 1 865

612 13, 2,11<-13, 1,12
1

Ground 24 242.8
1

-1
1

865

I

I
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620 — Fluoroacetylene Molecular Constant Table
Fluoroethyne

QHF Cv HC;CF

Isotopic Species
Ptr t.

Gp.
iCl.

No. MHz
B

MHz MHz
Dj

MHz MHz
Aa

Amu A^
K

HC'2 9 706.22 M
Q13pi9 622 9 700.71 M
Q12pi9 623 9373.95 M

624 8736.09 M
(^13pi9 625 8 733.94 M
(^12pi9 626 8486.33 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. 1/cm

aii, d
1/cm

(<j(. d

1/cm
w,i d

1/cm

621 .75 M 0. X 0. X

References:

ABC: 931 m: 931
No Spectral Lines,

630 — l.l-Chlorofluoroethene Molecular Constant Table
1,1-Chlorofluoroethylene

C2H2CIF C, CH2:CFC1

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

C'-H2:C'T'^CP Cs 631 10681.62 M 3448.38 M -.542724

C'2H2:C'2F'^C1 632 10681.33 M 3 380.49 M -.568678

Id.

No.
Ma

Debye
Mb.

Debye
Ml-

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
(!)[, d

1/cm
(0,. d

1/cm
CO,, d

1/cm

631 —73.3 aa 39.8 bb

References:

ABC: 186 k: 186 eQq: 186

Add. Ref. 74

l.l-Chlorofluoroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

C"2H2:C^2F"*CF 631 2, 1, 2*- 1, 0, 1 Ground 21 026.70 186

631 2, 2, 1^ 2, 1, 2 Ground 21 699.70 186

631 3, 0, 3^ 2, 1, 2 Ground 20 214.29 186

631 3, 2, 2^ 3, 1, 3 Ground 24 362.48 186

631 5, 1, 4^^ 5, 0, 5 Ground 24 601.24 186

631 6. 2, 4^ 6, 1, 5 Ground 20 391.51 186

631 6, 3, 3<- 6, 2, 4 Ground 24 895.46 186

631 7, 3, 4^ 6, 4, 3 Ground 22 419.13 186

631 7 2, 5^ 7, 1, 6 Ground 25 656.30 186

631 7] 3, 4^ 7, 2, 5 Ground 23 896.29 186

632 2, 1, 2^ 1, 0, 1 Ground 20 822.8 186

632 2, 2, 1^ 2, 1, 2 Ground 21 902.50 186

632 3, 2, 2^ 3, 1, 3 Ground 24 427.38 186

632 9, 4, 5«- 8, 5, 4 Ground 22 852.40 186
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640 — cis-l-Chloro-2-Fluoroethene Molecular Constant Table
cis-l-Chloro-2-Fluoroethylene

C2H2CIF Cs CHF:CHCI

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

c-C'2HF"*:C'2HCP'^ Cs

Cs

641

642

16405.9 M
16346.6 M

3 756.05 M
3662.49 M

3 052.67 M
2 988.61 M

-.63 -.89465

-.89911

Id.

No.
Ma

Debye
Mb

Debye Debye
eOq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

0)3 d

1/cm
Wi, d

1/cm
&>,. d

1/cm
aj,i d

1/cm

641

642

1 -22.46 aa
-17.31 aa

-10.88
-7.96

bb
bb

56.7 ab

1. Presence of quadrupole coupling renders interpretation of Stark effect data difficult, hence no dipole moment is given. However,
a value of //.b= 1.6 Debye is indicated in a preliminary treatment.

References:

ABC: 941 A: 941 k: 941 941 eQq: 941

cis-l-Chloro-2-Fluoroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc. Ref.

No. Quantum Nos. f; F' F
1

F MHz ±MHz

c-C'2HF"':C'2HCF-^ 641 1, 1, 1^ 0, 0,

—|-

0
!

Ground
|

3/2 3/2 19 4.56.39
1

941
641 1, 1, 1^ 0, 0, 0

1

Ground
|

5/2 3/2 19 459.04 941
641 1, 1, 1^ 0, 0, 0

1

Ground
|

1/2 3/2 19 461.25 941
641 2, 1, 2^ 1, 0, 1

1

Ground
[

5/2 3/2 25 563,1 941
641 2, 1, 2*- 1, 0, 1

1

Ground
|

7/2 5/2 25 ,565.7
1

941

641 3, 1, 2^ 3, 0, 3
!

Ground
|

3/2 3/2 15 229.76
1

941
641 3, 1, 2^ 3, 0, 3 Ground

|

9/2 9/2 15 233.21 941
641 3, 1, 2^ 3, 0, 3 Ground

[

5/2 5/2 15 237.39 941
641 3, 1, 2^ 3, 0, 3 Ground

|

9/2 7/2 15 239.60
1

941
641 3, 1, 2^ 3, 0, 3

i

Ground
|

5/2 7/2 15 240.14
1

941

641 3, 1, 2^ 3, 0, 3
1

Ground
|

7/2 7/2 15 240.67
1

941
641 4, 1, 3^ 4, 0, 4 Ground

|

5/2 5/2 16 860.48
1

941
641 4, 1, 3^ 4, 0, 4 Ground

|

11/2 11/2 16 863.18
1

941
641 4, 1, 3^ 4, 0, 4 Ground

|

7/2 7/2 16 868.13
1

941

641 4, 1, 3^ 4, 0, 4 Ground
|

9/2 9/2 16 870.66 941

641 5, 1, 4^ 5, 0, Ground
|

7/2 7/2 19 043,40
1

941

641 5, 1, 4^ 5, 0, 5 Ground
[

13/2 13/2 19 045,89 941

641 5, 1, 4^ 5, 0, 5 Ground 9/2 9/2 19 051.40
1

941

641 5, 1, 4^ 5, 0, Ground 11/2 11/2 19 053.22 941

c-C'2HF'»:C'2HCF 642 1, 1, 1^ 0, 0, 0
1

Ground
|

3/2 3/2 19 333.62
1

941

642 1, 1, 1*- 0, 0, 0 Ground
|

5/2 3/2 19 335.66 941
642 1, 1, 1^ 0. 0, 0

1

Ground
|

1/2 3/2 19 337.18 941

642 3, 1, 2^ 3, 0, 3 Ground
j

9/2 9/2 15 154.71 941

642 3, 1, 2<- 3, 0, 3 Ground
|

5/2 5/2 15 157.89 941

642 3, 1, 2^ 3, 0, 3
i

Ground
|

7/2 7/2 15 160.37
1

941
642 4, 1, 3^ 4, 0, 4 Ground

|

5/2 5/2 16 705.23
1

941
642 4, 1, 3<- 4, 0, 4 Ground

|

11/2 11/2 16 707.20
1

941
642 4, 1, 3<- 4, 0, 4 Ground

|

7/2 7/2 16 710.90
1

941

642 4, 1, 3^ 4, 0, 4 Ground
j

9/2 9/2 16 712.87
1

941

642 5, 1, 4<- 5, 0. 5
1

Ground
|

7/2 7/2 18 780.34
1

941
642 5, 1, 4^ 5, 0, 5 Ground

|
13/2 13/2 18 781.91

1
941

238-605 0-68—9 117



650 — Monochloroacetonitrile Molecular Constant Table
Chloroethanenitrile, Chloromethyl Cyanide

CjHjClN Cs CH2CICN

Isotopic Species
rt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

K

C'^HjCP^C'^N"

C'^HaCFC'^N'^

Cs

Cs

651

652

25 284.77 M
25135.17 M

3151.61 M
3081.77 M

2849.90 M
2 790.84 M

-.9731

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d
1/cm

Wb d
1/cm

tOc d

1/cm
tOd d

1/cm

651 3.00 L 0. X -76.36

References:

ABC: 905 k: 905 M'- 995 eQq: 905

For species 651, /i,a/Mb=-65. Ref. 905.

Monochloroacetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine Frequency
1

1

Acc. Ref.

No. Quantum Nos. f; F'
1
F MHz

1
±MHz

C'^HjCF^C'^N"' 651 3, 1, 3^ 2, 1. 2 Ground 17 550. 905

651 4, 0. 4^ 3, 0, 3 Ground 23 974. 905

651 4, 2, 2^ 3, 2, 1 Ground 24 036. 905

651 4, 2. 3^ 3, 2, 2 Ground 24 002. 905

651 4, 3, I*- 3, 3, 0 Ground 24 Oil. 905

651 4, 3, 2^ 3, 3, 1 Ground 24 Oil.
1

1- 905

651 4, 1, 3^ 4, 0, 4 Ground 23 829.80
1

-2 905

651 6, 0, 6-^ 5, 1, 5 Ground 15 794.54
1

-2 905

651 7, 0, 7"- 6, 1, 6 Ground 22 554.00 1 .2 905

651 9, 2, 7<-10, 1,10 Ground 16 347.33
t

-2 905

651 12, l.ll'^ll. 2,10 Ground 16 469.00
t

-2 905

C'^HjCP'C'^N" 652 3, 1, 3^ 2, 1, 2 Ground 17 177.
1

1- 905

652 6, 0, 6^^ 5, 1, 5 Ground 15 038.34 •2 905

652 9, 2, 7<-10, 1,10 Ground 17 004.60 2 905

652 12, 1,11^11, 2,10 Ground 14 789.70
1

-2 905

660 — 1,1-Dichloroethene Molecular Constant Table

1,1-Dichloroethylene, Vinylidene Chloride

C2H2CI2 H2C*Cd2

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A-

Amu A^
K

HjC'^iC ^Clf C^v 661 7466.8 M 3411.3 M 2339.0 M .23 -.58178

^CF^Cl" C,v 662 7423.8 M 3319.2 M 2 291.4 M .22 -.59948

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
ft)b d

1/cm
d

1/cm
Wd d

1/cm

661

662
0. X 1.34 M 0. X -78.7 CP^

-78.7 CP^

References:

ABC: 778 A: 778 k: 778 M^ 965 eQq: 778

Add. Ref. 341
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1,1-Dichloroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
1

F' E
1

F MHz ±MHz

HaC'^iC'^Clf 661 3, 1, 3«- 2, 0, 2 Ground 18 703.9
1

1- 778
661 4, 1, 4«- 3, 0, 3 Ground 22 701.2 .5 778

661 4, 3, 2«- 4, 2, 3 Ground 23 530.7 1. 778
661 5, 0, 5<- 4, 1, 4 Ground 24 739.8 1. 778
661 5, 2, 4^^ 5, 1, 5 Ground 22 314.

1
1- 778

661 5, 2, 4<- 5, 1, 5 Ground 22 318.
1

1- 778
661 5, 3, 2*- 5, 2, 3 Ground 19 747.0 1- 778
661 6, 3, 3<- 6, 2, 4 Ground 18 281.0

1

1- 778

661 6, 3, 4-^ 6, 2, 5 Ground 25 771.6
1

-5 778

661 9, 3, 6<- 9, 2, 7 Ground 18 657.3
1

-5 778

661 9, 4, S'^ 9, 3, 6 Ground 24 960.08
1

-5 778

661 9, 4, 5«- 9, 3, 6 Ground 24 961.40 .5 778

661 9, 4, 5*- 9, 3, 6 Ground 24 962.72 .5 778

661 10, 3, 7^10, 2, 8 Ground 21 490.1 .5 778

661 10, 3, 7'^10, 2, 8 Ground 21 492.3
1

778

661 10, 3, 7-^10, 2, 8 Ground 21 494.8
1

-5 778

661 10, 4, 6^10, 3, 7 Ground 23 303.7 .5 778

661 11, 3, 8«-ll, 2, 9 Ground 25 785.7 .5 778

661 11, 4, 7^11, 3, 8 Ground 22 650.6 .5 778

661 12, 4, 8^12, 3, 9 Ground 23 428.5 .5 778

661 13, 4, 9*-13, 3,10 Ground 25 859.5 .5 778

661 13, 4, 9-^13, 3,10 Ground 25 861.5 .5 778

661 13, 4, 9-^13, 3,10 Ground 25 863.3 .5 778

H2C'2:C'^CF^C1" 662 4, 1, 4<- 3, 0, 3 Ground 22 351.3
I

-5 778

662 5, 0, 5-^ 4, 1, 4 Ground 24 131.4
1

1- 778
662 5, 1, 5^ 4, 0, 4 Ground 26 287.3 .5 778

662 6, 3, 4^ 6, 2, 5 Ground 25 692.5 1. 778

662 9, 2, 7^ 9, 1, 8 Ground 25 497.8 1. 778

662 9, 3, 6^ 9, 2, 7 Ground 18 367.5
1

-5 778

662 9, 4, 5^ 9, 3, 6 Ground 25 573.4
1

1- 778

662 10, 3, 7^10, 2, 8 Ground 20 799.9
I

.5 778

662 10, 3, 7^10, 2, 8 Ground 20 801.9
1

-5 778

662 10, 3, 7^10, 2, 8 Ground 20 804.2 .5 778

662 10, 4, 6^10, 3, 7 Ground 23 796.8
1

-5 778

662 11, 3, 8^11, 2, 9 Ground 24 672.6 1- 778

662 11, 4, 7-^11, 3, 8 Ground 22 858.7 .5 778

662 12, 4, 8-^12, 3, 9 Ground 23 203.8 .5 778

662 13, 4, 9-^13, 3,10 Ground 25 093.7 .5 778

663 Not Reported Ground 21 428.5
1

1- 778

663 Not Reported Ground 21 461.5
1

1- 778
663 Not Reported Ground 21 483.0

1
1.5 778

663 Not Reported Ground 21 560.3 1. 778
663 Not Reported Ground 21 562.5 1. 778

663 Not Reported Ground 21 564.
1

1- 778
663 Not Reported Ground 21 601.5 1.5 778
663 Not Reported Ground 22 234.1 1- 778
663 Not Reported Ground

|

22 311.8 1.5 778
663 Not Reported Ground

|

22 526.9 1.5 778

663 Not Reported
1

Ground
|

22 578.6
!

-5 778
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14-Dichloroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. E' F' E F MHz ±MHz

HaC'^rC'^Cl^ 663 Not Reported Ground 22 597. 1.5 778
663 Not Reported Ground 22 631. 1.5 778

Not Reported Ground 90 707 0 1 .0 77ft
I to

663 Not Reported Ground 22 752.7 1. 778
663 Not Reported Ground 22 782.8 1. 778

663 Not Reported Ground 22 874.0 1. 778

663 Not Reported Ground 22 958.7 1. 778
ouo Not Reported Ground oQ 1 RZo iVJO.O 1

.

77ftI/O

663 Not Reported Ground 23 153.9 1. 778
663 Not Reported Ground 23 240.0 1.5 778

663 Not Reported Ground 23 262.7 1.5 778
663 Not Reported Ground 23 315.1 .5 778

DOo Not Reported Ground ZO OZO.Z 1 C
1 .0 77R

663 Not Reported Ground 23 350.2 1.5 778
663 Not Reported Ground 23 380.3 1. 778

663 Not Reported Ground 23 386.5 1.5 778
663 Not Reported Ground 23 400.0 1.5 778
OOo Not Reported Ground Zo 410.0 1 r

l.O / (O

663 Not Reported Ground 23 539.4 .5 778

663 Not Reported Ground 23 558.5 1.5 778

663 Not Reported Ground 23 618.6 1.5 778

663 Not Reported Ground 23 643.3 1. 778

OOO Not Reported Ground Zo OOU.U 1 C
l.O 77Q

663 Not Reported Ground 23 754.6 1.5 778

663 Not Reported Ground 23 896.5 1.5 778

663 Not Reported Ground 24 366.5 1. 778

663 Not Reported Ground 24 403.2 1. 778

OOo Not Reported Ground O/I /I AO (\Z4 '40V.U
1 C
l.O 77Q

663 Not Reported Ground 24 491.2 .5 778

663 Not Reported Ground 24 563.5 .5 778

663 Not Reported Ground 24 607.2 1.5 778

663 Not Reported Ground 24 661.2 1. 778

OOo Not Reported Ground oc; HA^ ^Zo UOO.o .0 77ft
I to

663 Not Reported Ground 25 075.0 1. 778

663 Not Reported Ground 25 215.5 .5 778

663 Not Reported Ground 25 328.2 1.5 778

663 Not Reported Ground 25 734.8 1. 778

ODo Not Reported Ground 90, 7QA 1Zo /oO.l l.O 77Q
/ to

663 Not Reported Ground 25 740.9 1.5 778
663 Not Reported Ground 25 766.9 1. 778

663 Not Reported Ground 25 783.1 1.5 778

663 Not Reported Ground 25 918.4 1. 778

663 Not Reported Ground 25 991.1 .5 778

663 Not Reported Ground 26 011.8 1. 778

663 Not Reported Ground 26 236.0 1. 778
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670 ~ cis-l,2-Dichloroethene

cis-l,2-Dichloroethylene

Molecular Constant Table

C2H2CI2 HC1C:CHC1

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A'^

K

c-HCPC'2:C'2HCP

c-HCPC'2:C'2HCF

C.2V 671

672

11518.33 M
10 774.7 M

2 545.15 M
2663.3 M

2 082.57 M
2135.5 M

.229

.01

-.90195

-.87782

Id.

No.
Ma

Debye
Mb

Debye
Mf

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
a)i, d

1/cm
We d

1/cm
w,i d

1/cm

671 0. X 2.95 G 0. X 3.7 aa -35.6 bb 31.9 cc

References:

ABC: 928,963 A: 928,963 k: 928,963 m: 995 eQq: 963

- cis- 1 ,2-Dichloroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

c-HCFC'^:C'2HCP^ 671

671

671

671

1, 1, l'^ 0, 0, 0

3. 1. 2^ 3, 0, 3

4, 0, 4^ 3, 1, 3

4, 1, 3^ 4, 0, 4

Ground
Ground
Ground
Ground

13 600.90

10 668.00

13 445.60

11 730.06

963

963

963
963

671 4, 2. 2^ 4, 1, 3 Ground 22 833.4 .5 928

671 5. 1, 4^ 5, 0, 5 Ground 13.147.17- 963
671 5, 2, 3^ 5. 1. 4 Ground 22 049.0 1. 928
671 6, 0, 6*- 5, 1, 5 Ground 20 962.10 953

671 6, 1, 5^ 6, 0, 6 Ground 14 968.41 963

671 6, 2, 4^ 6, 1, 5 Ground 21 399.2 1. 928

671 6, 2, 4^ 6, 1. 5 Ground 24 090.1 963
671 8, 1, 7^ 7, 2,

6" Ground 23 236.9 .5 928
671 8, 1. 7^ 8, 0, 8 Ground "19 977.83 963
671 8, 1, 7^ 8, 0, 8 Ground 21 916.2 .5 928
671 9. 1, 8<- 9, 0, 9 Ground 24 943.5 1. 928

671 9, 2, 7^ 9, 1, 8 Ground 21 485.3 .5 928

671 10, 2, 8^10, 1, 9 Ground 22 507.3 .5 928

671 11, 2, 9^11, 1,10 Ground 24 137.0 1. 928

671 11, 2, 9-^11. 1.10 Ground 24 139.42 963

671 11, 2, 9^11, 1,10 Ground 24 140.1 .5 928

671 11, 2, 9^11, 1,10 Ground 24 143.2 1. 928

671
L
Jl. 2, 9^11, 3, 8 Ground 22 501.8 .5 928

c-HC135C'2:C'2HCl" 672 6, 0, 6^ 5, 1, 5 Ground 22 869.4 .5 928

672 6, 0, 6-^ 5, 1, 5 Ground 22 873.9 .5 928

672 8, 1, 7^ 7, 2, 6 Ground 21 772.3 1. 928

672 8, 1, 7^ 8, 0, 8 Ground 21 161.6 1. 928

672 .10, 2, 8^10, 1, 9 Ground 22 181.0 1. 928

672 10, 2, 8^10, 1, 9 Ground 22 183.1 1. 928

672 11, 2, 9^11, 1,10 Ground 23 620.5 1. 928

121

11



680 — 1,1-Difluoroethene Molecular Constant Table
l.l-Difluoroethylene

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^

681 11000.8 M 10428.8 M 5345.6 M .234 -.79771

682 10926.9 M 9545.5 M 5086.7 M .262 -.52692

683 10590.5 M 8994.1 M 4855.9 M .235 -.44326

Id.

No.
Ma

Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. l/cm

ojh d

l/cm
d

l/cm
(0,1 d

l/cm

681 1.366 M 0. X 0. X

References:

ABC: 747 A: 747 k: 747 /u.: 156

Add. Ref. 157

1.1-Difluoroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1 1

Acc. Ref.

No. Quantum Nos. f; F' F MHz
1
±MHz

i

1

1

H2C'2:C'Tf 681 2, 0, 2<- 1, 0, 1 Ground 26 991.7
1

-3
1

747

681 2, 1, l'^ 1, 1, 0 Ground 36 633. 1- 747

681 2, 1, 2<- 1, 1, 1 Ground 26 465.6
1

-3
1

747

681 3, 0, 3^ 2, 0. 2 Ground 37 461. 1- 747

681 3, 1, 3-^ 2, 1. 2 Ground 37 417.
1

1.
1

747

681 3, 1, 2^ 3, 1, 3 Ground 26 646.2
1

-3
1

747

681 3, 2, 2«- 3, 0, 3 Ground 26 881.2 .3 747

681 3, 3, 3, 1, 2 Ground 18 075.0
1

-3
1

747

681 4, 2, 2*- 4, 2, 3 Ground 26 627.6
1

-3
1

747

681 4, 3, 2<^ 4, 1, 3 Ground 27 014.7 .3 747

681 4, 4, 1<- 4, 2, 2 Ground 19 710.9
1

-3
1

747

681 5, 3, 2^ 5, 3, 3 Ground 25 725.2
1

.3
1

747

681 5, 4, 2«- 5, 2, 3 Ground 27 297.0
1

-3
1

747

681 6, 4, 1<- 6, 4, 2 Ground 25 245.7 3
1

747

681 6, 4, 2<- 6, 4, 3 Ground 24 771.0
1

-3 747 '

681 6, 5. 2*- 6, 3, 3 Ground 27 821.2 .3
1

747

681 7, 5, 2^ 7, 5, 3 Ground 23 435.7 .3 747

681 7, 6, 2^ 7, 4, 3 Ground 28 696. 1- 747

681 8, 6. 2*- 8, 6, 3 Ground 21 745.2
1

-3
1

747

681 Not Reported 17 008. 1- 747

681 Not Reported 17 229.3
1

-3
1

747

681 Not Reported 17 843.8 .3
1

747

681 Not Reported 17 892.1
1

-3
1

747

681 Not Reported 18 907.5
1

-3
1

747

681 Not Reported 19 098.9
1

-3
1

747

681 Not Reported 19 254.
i

1-
1

747

681 Not Reported 19 660.9
1

-3
1

747

681 Not Reported 19 723.3 .3
1

747

681 Not Reported 19 726.5 .3
1

747

681 Not Reported 20 038.2 .3 747

1. The transition given in the reference appears to be a misprint. It has been entered as given in an earlier article co-authored by Edgell.
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1.1-Difluoroethene Spectral Line Table

Isotopic Species Id. Rotational
|

Vib. State Hyperfine Frequency Acc. Ref.

No. Oii^ntiim IT' I?'r X?
Tj

17
r MHz ±MHz

u .P12.pi2iri9
n-i . \_i r

2
681 20 ^4S 0 .3 747

681 Not Reported
|

20 957.1 .3 747

681 Not Reported
|

21 484.0 .3 747

681 I'HJl IVCJJtJlLCU
]

21 572.6 .3 747

681 i\l r»t l\ <ini^T't'<iiH 1 ?1 68Q 0 .3 747

iMot i\eported
|

.3 747

681 Not Reported
|

22 273.4 .3 747

681 Not Reported
|

22 386.2 .3 747

681 l\jr»t rC on fti'lUL llCJJUl LCU
1

22 394.8 .3 747

681 22 744.7 .3 747

681 ?3 180 0 .3 747

681 Not Reported
|

23 208.1 .3 747

681 Not Reported
|

23 215.3 .3 747

681 23 270. 747

681 i\J r^t K *i T~» /~i T" t ri L>^0«U .3 747

681 23 360 4 .3 747
681 Not Reported

|

23 647.1 .3 747

681 Not Reported
|

23 770.5 .3 747

681 23 814.4 .3 747

681 IMnt Rpnnrtfri 23 994.7 .3 747

681 At R f» r^Art#>ri 94 090 SZ,T" UZ.U.tJ .3 747
681 Not Reported

|

24 149.3 .3 747
681 Not Reported

|

24 293.6 .3 747
681 - At R f»T^Art#^ri 24 323.2 .3 747
681 i'lUl iVCptJI ICQ

1

94 ^'^^ '\000,0 3.0 747

681 ^] At R ^AAftfirl 24 357.4 .3 747
681 Not Reported

|

24 449.6 .3 747

681 Not Reported
|

24 543.3 .3 747

681 l\] At R AAft f*ri 24 581.4 .3 747
681 r\l At RfinAi*t*iiH 1 94 ft^Q 8 .3 747

681 I\lAt R*iAAT*t*l/H 1 24 729.2 .3 747
681 Not Reported

|

24 809.7 .3 747
681 Not Reported

|
25 352.1 .3 747

681 l\j At R^AArtfTl 25 448.9 .3 747
681 IXlAt R<^AA»*t*i/H 1i^ui ivcpui icu

1

9=; ^^f< ^i^O OIU.O .3 747

681 At R P> r\nrt f^f\ 9'i 749 0 .3 747

681 Not Reported
|

26 116.4 .3 747

681 Not Reported
|

26 329.0 .3 747

681 l\lAt R^AAl"tf*<Hi 'lUL i».cpui icu
1

96 33S ft .3 747
681 WAt R fAArt I^H 26 726. 747

681 ^At R*inAT"t*irii'lUl 1».C]JU11CU 9ft 839 0^U 0<J^>U .3 747

681 Not Reported
|

27 112.0 .3 747

681 Not Reported
|

27 218.6 .3 747
681 I^At R^AArl'^rii 'lUl llC^JUI icu

1

97 680 4 .3 747

681 Ixot RpnArtf*fi 28 177.7 .3 747

681 Not Reported
|

28 414.2 .3 747

681 Not Reported
|

28 438.1 .3 747

681 Not Reported
|

28 455.1 .3 747

681 Not Reported
| !

28 945.3 .3 747

123



1.1-Difluoroethene Spectral Line Table

Isotopic Species Id. Rotationa Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum NOS. F' F' F MHz ±MHz

682 0z. u. 9<—z^ 1, 0 ]^
1 »rrii I rt rivTl <J UIIU 25 912.7 .3 747

682 9z, 1
1

,

1 1, 0 Ground 33 723.1 .3 747

682 9z. 1
1

,

9<—z* 1, 1 Ground 24 805.5 .3 747

DOZ 3, 0, 3^ 9 fiu. 9z Ground ac 7C1 Q00 /ol.o a.0 7d7
J 4* J

DoZ 3, 1, 3^ z. 1
i. 9z Ground at; qi 9 900 olZ.Z a

.0 7d7

DoZ Ji
1
1

,

9<—z* 3, 1 a0 Oround 9/1 CQC, 1
Z^' OVO.l a

.0 7d7J4' /

682 Q
0, 9z, 9<—Z*^

Q0, 0, 3 Ground 25 937.9 .3 747

682 0,
50, ]^<_ Q

1, 2 Ground 21 056.0 .3 747

OoZ 4, 2, 3-e- A Ground at; f,Aa a00 04-0.0 a.0 7d7
J 4* (

uoz 4, 2. 2-^ 2 0 Ground 9^ nod 8ZO 004*.

0

.3 747

uoz 4 a0, 2*— 4, ]^ 3 \jI UUlIli 96 8Ti 7^u 010.1 3 747

682 4 4 ]^«_ I", 2] 2 Ground 26 327.3 .3 747

682 5 2 3<— CL
2, 4 Ground 34 704.2 .3 747

uoz 5^ 3! 3^ 4 Ground 00 04*0.0 .3 747

uoz 5, 3, 2<- 0,
3o^ a0 VtI U till LI 90 'i9Q 9zu ozy.z .3 747

uoz r
0.

A
I, z^ 5, 2 90 vjround 98 798 dZO / ZO.T* a.0 747

682 r
0,

r
0,

r
0, 3! 2 Ground 33 792.5 .3 747

682
/:

0,
/I

4, 6, 2, 4 Ground 35 922.1 .3 747

OoZ 6, 5, 2-^ 6,
Q
Oi

0
0 Ground 0 0 OA/1 ^

ooZ 7, 4, 3^ 7,
A
4,

/I

4 Ground n
.0

uoo 2 Q 2<— 1, Q ]^
r AOround Q 7d7

683 2^ 2«— 1
1

,

1! 1 Ground 23 561.7 .3 747

683 3 0 3<— 9z, 0, 2 Ground 34 178.2 .3 747

uoo 3! 1, 3^ 2 I 2 1 _r/A 1 1 riVtI UUIIli 00 00 i .u a.0 7d7
( 4

1

uoo 3, 1, 2^ 3 I 3 9'^ 1 1d dZO 1 14*. 4* a.0 7d7
( 4* 1

683 3, 2, 2^ 3, 0 3 Kyi U Lil ILl 24 950.7 .3 747

683 3, 3, 1^ 3 li 2 Ground 21 587.7 .3 747

683 4. 2, 4^ 4! 1, 4 Ground 33 619.5 .3 747

683 4. 2, 2^ 4, 2 3 21 084.9 .3 747

683 4. 3, 2^ 4, 2! 4 Ground 26 203.4 .3 747

683 5, 2, 3^ 5. 2, 4 Ground 32 567.8 .3 747

683 5, 4, 2^ 5, 2, 3 Ground 28 933.9 .3 747
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690 — .cis-l,2-Difluoroethene Molecular Constant Table
cis-1 ,2-Difluoroethylene

C^v HFC:CHF

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz
D.,

MHz
D.,K

MHz
A

Amu A^
K

c-HF"*C'2:C'W"

c-HF'^C>2:C'W'» C,s

691

692

21 103.31 M
20752.10 M

5930.35 M
5900.17 M

4622.27 M
4586.92 M

.01082

.01007

.1688

.1702

Id.

No.
Ma

Debye
fJ-h

Debye
Mr

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
(Dh d

1/cm
ojj. d

1/cm
CO,, d

1/cm

691 0. X 2.42 M 0. X 400 1

References:

ABC: 944 Dj: 944 A: 944 /J-: 944 co: 944

For species 691, excited state: Dj = 0.01076 MHz. Ref. 944.

cis-1,2-Difluoroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz
1

c-HF' C'W" 691 1, 1, 1^ 0, 0, 0 Ground 25 725.58 .05
1

944
691 1, 1, 1^ 0, 0, 0 1 25 848.69 .05

t

944
691 2, 1, 2^ 1, 0, 1 Ground 34 970.12 .05

1

944
691 2, 1, 2*- 1, 0, 1 1 35 083.75 .05 944
691 2, 1, 1^ 2, 0, 2 Ground 17 870.03 .05

1

944

691 2, 1, 1^ 2, 0, 2 1 18 006.54 .05
1

944
691 3, 1, 2^ 3, 0, 3 Ground 20 101.45 .05

j

944
691 3, 1, 2<- 3, 0, 3 1 20 243.53 .05

1

944
691 4, 0, 4^ 3, 1, 3 1 29 020.76 .05 944
691 4, 0, 4*7 3, 1, 3 Ground 29 158.73 .05

1

944

691 4, 1, 3^ 4, 0. 4 Ground 23 336.67 .05
1

944
691 4, 1, 3^ 4, 0, 4 1 23 485.96 .05

1

944
691 4, 3, 2^ 5, 2, 3 Ground 24 090.66 .05 944
691 5, 1, 4^ 5, 0, 5 Ground 27 750.08 .05

1

944
691 5, 1, 4^ 5, 0, 5 1 27 908.28 .05

[

944

691 6, 1, 5^ 6, 0, 6 Ground 33 478.20 .05
i

944

c-HF' 9^12 C'W^ 692 1, 1, 1^ 0, 0, 0 Ground 25 339.02 .05
1

944
692 2, 1, 2^ 1, 0, 1 Ground 34 512.86 .05

i

944

692 3, 1, 2^ 3, 0, 3 Ground 19 808.46 .05
1

944

692 4, 0, 4^ 3, 1, 3 Ground 29 198.25 .05
1

944

692 4, 1, 3^ 4, 0, 4 Ground 23 070.58 .05
i

944

692 5, 1, 4^ 5, 0, 5 Ground 27 524.86 .05
1

944
692 6, 1, 5^ 6, 0, 6 Ground 33 305.61 .05 944
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700 — Monofluoroacetonitrile Molecular Constant Table
Fluoroethanenitrile

C2H2FN C, CHjFCN

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

Cs 701 36578.4 M 4780.8 M 4339.2 M .005 -.07

Id.

No. Debye Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
<»b d

1/cm
a)(. d

1/cm
oja d

1/cm

701 2.61 M 2.23 M 0. X

References:

ABC: 961 Dj: 961 Djk: 961 //•: 961

Add. Ref. 942

Monofluoroacetonitrile Spectral Line Table

Isotopic Species Id. Rotational
|

Vib. State
1

Hyperfine Frequency
1

1
Acc. Ref.

No. Quantum Nos.
| 1

F/ F' F MHz
1
±MHz

C'^H^F'^C'^N"" 701 2, 1, 1<- 2, 0, 2
1

Ground 32 684.
1

1.0 961

701 3, 0, 3^ 2, 0, 2 Ground 27 345. 1.0 961

701 3, 1, 2<- 2, 1, 1
1

Ground 28 022.6
1

-2 961

701 3, 1, 3<- 2, 1, 2
1

Ground 26 697.8
t

-2 961

701 3, 2, 1-^ 2, 2, 0
1

Ground 27 382. 1.0 961

701 3, 2, 2-^ 2, 2, 1
1

Ground 27 365.
1

1.0 961

701 3, 1, 2^ 3, 0, 3 Ground 33 363.2 .2 961

701 4, 1, 3-^ 4, 0, 4 Ground 34 282.8 •2 961

701 5, 1, 4-^ 5, 0, 5
1

Ground 35 457.5
1

-2 961

701 6, 1, 5-^ 5, 2, 4
1

Ground 36 752.8
1

-2 961

701 12, 1,11^11, 2,10
1

Ground 29 854.
1

1.0 961
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710 — Ketene Molecular Constant Table
Ethenone, Carbomethene, Keten

C2H2O C2, HjCrCO

Isotopic Species
Pt. Id. A B C Dj A
Gp. No. MHz MHz MHz MHz MHz Amu A^

K

711 280000. M 10293.29 M 9915.87 M .0036 1.5761 -.9973

712 9 120.80 M 8552.66 M .0034 1.0674

HDC'2:C'20'« Cs 713 9 647.05 M 9 174.63 M

Id.

No. Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
aj|, d

1/cm
oj,, d

1/cm
tOii d

1/cm

711 1.414 M 0. X 0. X 443 1 617 1 527 1

712 1.423 M 0. X 0. X 386 1 528 1 437 1

713 1.442 M 0. u 0. X 397 1 558 1 506 1

References:

ABC: 203,364 Dj: 879 Djk: 879 k: 981 t^: 364 (o: 988

Add. Ref. 180,283,284,412

For excited vibrational states the following constants are given in ref. 364 (all values in MHz):

Species State at, + a^ ab-ac

711 V9= 1 57.66 18.39 .020 .505

712 53.27

713 55.97

711 v«= 1 10.72 -27.0 -.026
713 11.08

711 V7=l 22.39 -27.88 .019 .550

712 34.66

713 25.18

Ref. 879 also gives Dk = 39.0535 MHz for species 711 and 9.1058 MHz for species 712.

The values reported for Dj and Djk vary significantly from those previously given by Johnson and Strandberg.
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Ketene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V, ; V. ; V
a b c

F'
1

F' F
1

F MHz ±MHz

711 1, 0 1-^ 0, 0 0 Ground 20 209.20 364
711 1, 0 l'^ 0, 0 0 0; 0; 1 20 219.92 988
711 1, 0 1-^ 0, 0 0 Excited 20 231.59 364
711 1, 0 l'^ 0, 0 0 1;0;0 20 266.86 988
711 2, 0 2-^ 1, 0 1 Ground 40 417.90 364

711 2, 0 2«- 1, 0 1 0; 0; 1 40 440.17 988
711 2, 0 2«- 1, 0 1 0; 1; 0 40 462.26 988
711 2, 0 2^ 1, 0 1 1;0;0 40 532.78 988
711 2, 1 l'^ 1, 1 0 Ground 40 793.62 364
711 2, 1 1^ 1, 1 0 Excited 40 809.98 364

711 2, 1 l'^ 1, 1 0 1;0;0 40 926.95 988
711 2, 1 2^^ 1, 1 1 Ground 40 038.80 364
711 2, 1 2^ 1, 1 1 0:0; 1 40 087.77 988
711 2, 1 2^^ 1, 1 1 Excited 40 110.92 364
711 2, 1 2^ 1, 1 1 1; 0; 0 40 135.35 988

711 3, 0 3<- 2, 0 2 Ground 60 625.68 364
711 3, 1 2^ 2, 1 1 Ground 61 190.24 364
711 3, 1 3^ 2, 1 2 Ground 60 057.92 364
711 3, 2 1*- 2, 2 0 Ground 60 617.30 364
711 3. 2 2^ 2, 2 1 Ground 60 615.88 364

711 6, 1 5^ 6, 1 6 Ground 7 925.18 364
711 9, 1 8^ 9, 1 9 Ground 16 980.97 364
711 10, 1, 9^10, 1 10 Ground 20 753.90 364
711 11, 1, 10-^11, 1 11 Ground 24 903.53 364
711 12, 1, 11*-12, 1 12 Ground 29 430.02 364

711 13, 1,12^13, 1, 13 Ground 34 333.14 364
711 14, 1,13-^14, 1, 14 Ground 39 612.55 364
711 27, 2,25^27, 2,26 Ground 9 188.20 364
711 28, 2,26^28, 2,27 Ground 10 588.88 364

712 1, 0, 1^ 0, 0, 0 Ground 17 673.61 988
712 1, 0, 1^ 0, 0. 0 0; 0; 1 17 692.59 988
712 1, 0, 1^ 0, 0, 0 1:0; 0 17 695.00 988
712 1, 0, 1^ 0, 0, 0 1:0; 0 17 727.13 988
712 1, 0, 1^ 0, 0. 0 0:0; 1 35 383.36 988

712 2, 0, 2*- 1, 0, 1 Ground 35 345.20 988

712 2, 0, 2^ 1, 0, 1 0; 1; 1 35 388.20 988

712 2, 0, 2^ 1, 0, 1 1;0;0 35 451.85 988
712 2, 1, 1^ 1, 0, 1 Ground 35 913.83 988

712 2, 1, 1*- 1, 0, 1 1;0;0 36 048.80 988

712 2, 1, 1^ 1, 1, 0 0:0; 1 35 924.40 988

712 2, 1. 1«- 1, 1, 0 0; 1; 0 35 941.43 988
712 2, 1, 2^ 1, 1, 1 Ground 34 777.62 988

712 2, 1, 2^ 1, 1, 1 0; 1:0 34 835.37 988

712 2, 1, 2^ 1, 1, 1 0:0; 1 34 842.90 988

712 2, 1, 2^ 1, 1, I 1:0; 0 34 857.04 988

712 5, 1, 4^ 5, 1, 5 Ground 8 521.53 364

712 8, 1, 7-^ 8, 1, 8 Ground 20 448.71
1

364

712 9, 1, 8^ 9, 1, 9 Ground
i

25 558.93 364
712 10, 1, 9*-10, 1, 10 Ground

1

1 1

31 235.60

1 1

364
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Ketene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V : v.. I V F,' F' E
1

F* MHz ±MHz

712 18, 2,16«-18, 2,17 Ground 8 687.06 364
712 22, 2,20^22, 2,21 Ground 18 737.62 364
712 23, 2,21^23, 2,22 Ground 22 181.36 364
712 24, 2,22^24, 2,23 Ground 26 050.17 364
712 25, 2,23<-25, 2,24 Ground 30 368.36 364

712 26, 2,24'^26, 2,25 Ground 35 159.06 364

HDC'2:C'20"' 713 1, 0, l'^ 0, 0, 0 Ground 18 821.68 364
713 1, 0, 1^ 0, 0, 0 0;0; 1 18 832.76 988
713 1, 0, 1«- 0, 0, 0 Excited 18 846.86 364
713 L, 0, l'^ 0, 0, 0 1; 0; 0 18 877.65 988
713 2' 0' 2<- I, 0, 1 Ground 37 642.41 988

713 2, 0, 1, 0, 1 0; 0; 1 37 664.81 988
713 2, 0, 2<- 1, 0, 1 0; l-O 37 693.05 988
713 2, 0, 2<- 1, 0, 1 1;0;0 37 754.59 988
713 2, 1, 1^ 1, 1, 0 0; 0; 1 38 113.22 988
713 2, 1, 1^ 1, 1, 0 Ground 38 114.40 988

713 2, 1, l'^ 1, 1, 0 0; 1; 0 38 144.71 988
713 2, 1, 1^ 1, 1, 0 1;0;0 38 254.38 988
713 2, 1, 2<- 1, 1, 1 Ground 37 169.75 988
713 2, 1, 2<- 1, 1, 1 0; 0; 1 37 215.86 988
713 2, 1, 2<- 1, 1, I 1; 0; 0 37 240.17 988

713 2, 1, 2^ 1, 1, 1 1; 0; 0 37 254.26 988

713 6, 1, 5-^ 6, 1, 6 Ground 9 919.95 364
713 9, 1, 8-^ 9, 1, 9 Ground 21 254.31 364
713 10, 1, 9'^10, 1,10 Ground 25 975.83 364
713 21, 2,19*-21, 2.20 Ground 7 901.08 364

713 22, 2,20^22, 2,21 Ground 9 462.69 364
713 27, 2,25^27, 2,26 Ground 20 855.93 364

f

I
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720 — Bromoethene Molecular Constant Table
Vinyl Bromide, Bromoethylene

QHjBr C, CH^iCHBr

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

C'2H2:C'2DBr" Cs 721 4103.81 M 3 740.73 M
C'^HjiC'^DBr*' 722 4079.20 M 3 720.22 M

c. 723 3 718.93 M 3 432.76 M
C'2D2:C'2HBr«' Cs 724 3696.21 M 3413.33 M
C'^DjiC^DBr'" Cs 725 36128.19 M 3676.93 M 3337.26 M
C'^DjtC'^DBr"' Cs 726 36 062.24 M 3654.2 M 3317.98 M
C'2H2:C'2HBr™ Cs 727 4 162.67 M 3862.64 M .00008

C'2H2:C'^HBr'" Cs 728 4 138.34 M 3841.63 M
C^H^iC'^HBr^" Cs 733 3 959.27 M 3676.44 M
C"H2:C'^HBr«' Cs 734 3977.92 M 3699.97 M
C'^H2:C'-^HBr'" Cs 735 4002.14 M 3721.01 M
C'^H2:C.'-HBr»' Cs 736 3 934.85 M 3655.17 M
C'^H^rC'^HBr™ Cs 737 4114.49 M 3813.14 M
C'2H2:C''^HBr«' Cs 738 4089.94 M 3 791.89 M
c-C'2HD:C'2HBr" , c 739 45667. M 4021.61 M 3 689.26 M
t-C'^HDiC'^HBr'" c, 741 56868. M 3834.91 M 3 578.87 M
c-C'^HDrC'^HBr'" c, 742 46 140. M 3996.75 M 3668.11 M
t-C'^HDrC'^HBr"' c, 743 55382.41 M 3812.10 M 3558.90 M
c-C'^HDrC'^DBr"* c, 744 42 987.68 M 3 787.02 M 3475.70 M
t-C'-HD:C'^DBr'» c, 745 36511. M 3971.22 M 3 577.84 M
c-C'2HD:C'2DBr«' c, 746 43 501. M 3 763.86 M 3456.11 M
t-C"HD:Ci2DBr«' c, 747 36 786. M 3946.67 M 3 557.81 M

Id.

No. Debye
/Ah

Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
oji, d

1/cm
(Oj. d

1/cm
o),, d

1/cm

721

727

728
1.415 T 0. X 469 aa

393 aa

-219 bb
-181 bb

319 1

References:

ABC: 756,992,998,1001 Dj: 756 m: 1030 eQq: 259 oj: 998

Add. Ref. 191

Ref. 259 gives the following constants for the excited vibrational state V5= 1, which a later reference

identifies as being vio:

Species No. B (MHz) C (MHz) eQVaa (MHz)

727 4159.7 3857.6 465
728 4135.1 3837.3
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational
1

Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos "a F/ F' F F MHz ±MHz

C'^HjrC'^DBr" 721 2, 0, 2*- 1, 0, 1 1 3/2 3/2 15 574.7 1001

721 2, 0, 2<- 1, 0, 1 Ground 3/2 3/2 15 590.2 1001

721 2, 0, 2«- 1, 0, 1 1 5/2 3/2 15 659.9 1001
721 2, 0, 2^^ 1, 0, 1 1 7/2 5/2 15 659.9 1001
721 2, 0, 2<- 1, 0, 1 Oround 5/2 3/2 15 675 3 1001

721 2, 0, 2<- 1, 0, 1 Ground 7/2 5/2 15 675.3 1001

721 2, 0, 2<- 1, 0, 1 Ground 15 685.14 .06 992
721 2, (j. 2<- 1, 0, 1 Ground 1/2 1/2 15 686.8 1001

721 2, 0, 2^ 1, 0, 1 Ground 5/2 5/2 15 795.4 1001
721 2, 1, 1«- 1, 1, 0 Ground 3/2 1/2 15 989.0 1001

721 2, 1, l'^ 1, 1, 0 1 7/2 5/2 16 010.1 1001

721 2, 1, 1<- 1, 1, 0 Ground 7/2 5/2 16 022.7 1001

721 2, 1, 1*- 1, 1, 0 Ground 16 052.06 .05 992
721 2, 1, l'^ 1, 1, 0 Ground 5/2 5/2 16 079.8 1001
721 2, 1, l'^ 1, 1, 0 Ground 3/2 3/2 16 103.1 1001

721 2, 1, 1«- 1, 1, 0 Ground 5/2 3/2 16 143.2 1001
721 2, 1, 2«- 1, 1, Ground 1/2J./ ^ 1/2 15 206.2 1001

721 2, 1, 2«- 1, 1, Ground 3/2 1/2 15 270.1 1001

721 2, 1, 2^ 1, 1, J 1 7/2 5/2 15 281.1 1001

721 2, 1, 1*^ 1, 1, Ground 7/2 5/2 15 298.0 1001

721 2, 1, 2«- 1, 1, Ground 15 326.89 .04 992

721 2, 1, 2-^ 1, 1, 1 Ground 5/2 5/2 15 361.9 1001

721 2, 1, 2'^ 1, 1, Ground 3/2 3/2 15 372.1 1001

721 2, 1, 2*- 1, 1, J 1 5/2 3/2 15 399.6 1001

721 2, 1, 2^^ 1, 1, Ground 5/2 3/2 15 417.1 1001

721 3, 0, 3«- 2, 0, 2 Ground 3/2 3/2 23 426.2 1001

721 3, 0, 3-^ 2, 0, 2 1 9/2 7/2 23 493.0 1001

721 3, 0, 3*- 2, 0, 2 1 7/2 5/2 23 493.0 1001

721 3, 0, 3-^ 2, 0, 2 Ground 7/2 5/2 23 516.0 1001

721 3, 0, 3<- 2, 0, 2 Ground 9/2 7/2 23 516.0 1001

721 3, 0, 3«- 2, 0, 2 Ground 23 523.62 .08 992
721 3, 0, 3«- 2, 0, 2 1 5/2 3/2 23 524.3 1001

721 3, 0, 3*- 2, 0, 2 1 3/2 1/2 23 524.3 1001

721 3, 0, 3-^ 2, 0, 2 Ground 3/2 1/2 23 546.8 1001

721 3, 0, 3<- 2, 0, 2 Ground 5/2 3/2 23 546.8 1001

721 3, 1, 2<- 2, 1, 1 3/2 3/2 23 987.6 1001
721 3, 1, 2<- 2, 1, 1 Ground 3/2 3/2 24 005.7 1001

721 3, 1, 1*^ 2, 1, 1 9/2 7/2 24 044.0 1001

721 3, 1, 2-^ 2, 1, J 1 3/2 1/2 24 044.0 1001

721 3, 1, 2*- 2, 1, Ground 5/2 5/2 24 052.5 1001

721 3, 1, 2«- 2, 1, Ground 3/2 1/2 24 062.2 1001

721 3, 1, 2<- 2, 1, 1 Ground 9/2 7/2 24 062.8 1001
721 3, 1, 2«- 2, 1,

J

1 5/2 3/2 24 073.7 1001

721 3, 1, 2-^ 2, 1, 1 7/2| 5/2 24 073.7 1001

721 3, 1, 2-^ 2, 1, Ground
1

24 075 33 .05 992

721 3, 1, 2<- 2, 1, Ground
1

7/2| 5/2 24 092.5 1001

721 3, 1, 2"^ 2, 1, Ground 5/2| 3/2 24 092.5 1001
721 3, 1, 2-^ 2, 1, Ground 7/2| 7/2 24 149.4 1001
721 3, 1, S'^ 2, 1, 2 Ground 3/2| 3/2 22 910.9 1001
721 3, 1, 3^ 2, 1, 2 1 5/2|

1

5/2 22 932.0
1

1001

1
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum IN OS. F' F, F MHz ±MHz

721 3, 1, 3^ 2, 1, 2 1 9/2 7/2 22 945.5 1001

721 3, 1, 3-^ 2, 1, 2 Ground 5/2 5/2 22 959.2 1001
721 3, 1, 3-^ 2, 1, 2 Ground 9/2 7/2 22 972.8 1001
721 3, 1, 3^ 2, 1, 2 Uround 3/2 1/2 22 974.0 1001
721 3, 1. 3^ 2, 1, 2 Ground 22 985.73 .04 992

721 3, 1, 3<- 2, 1, 2 Ground 7/2 5/2 23 002.5 1001

721 3, 1, 3*- 2, 1, 2 Ground 5/2 3/2 23 004.1 1001
721 3, 1, 3^^ 2, 1, 2 Ground 7/2 7/2 23 066.5 1001

721 3, 2, 1^ 2, 2, 0 Ground 3/2 1/2 23 422.25 1001

721 3, 2, 1^ 2, 2, 0 Ground 7/2 7/2 23 508.1 1001

721 3, 2, 1^ 2, 2, 0 Ground 9/2 7/2 23 .508.1 1001

721 3, 2, 1^ 2, 2, 0 Ground 23 542.70 .06 992
721 3, 2, 1^ 2, 2, 0 Ground 3/2 3/2 23 542.9 1001

721 3, 2, 1<- 2, 2, 0 Ground 5/2 3/2 23 542.9 1001

721 3!
2' 1^ 2, 2, 0 Ground 7/2 5/2 23 628.5 1001

721 3, 2, l'^ 2, 2, 0 Ground 5/2 5/2 23 628.5 1001

721 3, 2, 2, 2, 1 Ground 3/2 1/2 23 413.7 1001

721 3, 2, 2^^ 2, 2, 1 Ground 7/2 7/2 23 498.6 1001

M • -

721 3, 2, 2^ 2, 2, 1 Ground 9/2 7/2 23 498.6 1001

721 3, 2, 2^ 2. 2, 1 Ground 23 532.93 .06 992

, ,

721 3, 2, 2<— 2, 2, 1 Ground 3/2 3/2 23 533.0 1001

721 3, 2, 2^ 2, 2, 1 Ground 5/2 3/2 23 533.0 1001

721 3, 2, 2^^ 2, 2, 1 Ground 7/2 5/2 23 618.7 1001

721 3, 2, 2<^ 2. 2, 1 Ground 5/2 5/2 23 618.7 1001

721 4, 0, 4^ 3, 0, 3 Ground 7/2 7/2 31 305.1 1001

721 4. 0, 4^^ 3, 0, 3 1 9/2 7/2 31 327.65 1001

721 4, 0, 4^^ 3, 0, 3 1 11/2 9/2 31 327.65 1001

721 4, 0, 4^^ 3, 0, 3 Ground 9/2 7/2 31 347.4 1001

721 4, 0, 4^^ 3, 0, 3 Ground 11/2 9/2 31 347.4 1001

721 4, 0, 4^ 3, 0, 3 Ground 31 351.06 1001

721 4, 1, 3^^ 3, 1, 2 Ground 5/2 5/2 32 009.00 1001

721 4, 1, 3^ 3, 1, 2 1 7/2 7/2 32 040.1 1001

721 4, 1, 3^ 3, 1, 2 1 11/2 9/2 32 066.2 1001

721 4, 1, 3^ 3, 1. 2 Ground 7/2 7/2 32 069.6 1001

721 4, 1, 3^ 3, 1, 2 1 9/2 7/2 32 077.1 1001

721 4, 1, 3^ 3, 1, 2 1 7/2 5/2 32 084.5 1001

721 4, 1, 3^ 3, 1, 2 Ground 11/2 9/2 32 091.6 1001

721 4, 1, 3^ 3, 1, 2 Ground 5/2 3/2 32 095.9 1001

721 4, 1, 3^ 3, 1, 2 Ground 32 097.13 1001

721 4, 1, 3^ 3, 1, 2 Ground 9/2 7/2 32 102.4 1001

721 4, 1, 3^ 3, 1, 2 Ground 7/2 5/2 32 109.55 1001

721 4, 1, 3^ 3, 1, 2 Ground 9/2 9/2 32 188.9 1001

721 4, 1, 4^ 3, 1, 3 1 5/2 5/2 30 515.7 1001

721 4, 1, 4^ 3, 1, 3 Ground 5/2 5/2 30 550.2 1001

721 4, 1, 4<— 3, 1, 3 1 7/2 7/2 30 576.1 1001

721 4, 1, 4^ 3, 1, 3 1 11/2 9/2 30 600.9 1001

721 4, 1, 4^ 3, 1, 3 Ground 7/2 7/2 30 612.55 1001
791 4, 1, 4^ 3, 1, Ground 11/2 9/2 1(\ 9OU Oo I .Z

721 4, 1, 4^ 3, 1, 3 Ground 5/2 3/2 30 643.7 1001

721 4, 1, 4^ 3, 1, 3 Ground 30 644.41 1001
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Bromoethene ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

iNO. Quantum Nos. V IT' 17'
r 17

r MH'/ivinz ^ iviriz

ri2.^ UDT 791 4, 1, 4*— 3, 1, 0 Crrounci 9/2 7/2 OU 04*V.O lUUl

721 4, 1, 4*— 3, 1, 3 Ground 7/2 c /oo/z 30 655.7 1001

721
A
4, 1, 4*— 6, 1, 3 Ground 9/2 9/2 30 742.8 1001

791 4, 2, 2^ 3, 2,
l
1 Ground z mD/Z 3/2

'5 1 OAcr 101 000.1 lUUl
791
1 Zl 4, 2, 2-^ 3, 2, 11 Ground o/z c /oo/z 01 000.1 lUul

791
( Z

1

4,
o
z. z«— o, z,

1
1 (j'round 11/2 9/2 9 1 OQ9 901 OoZ.Z

721
A
4,

o
z. z<— o, z, 1 Ground 31 399.58 1001

721 4, 2, z<— 3, z. 1 Ground 7/2 5/z 31 413.4 1001
791
i Zl 4, 2, 2^ 3, 2, 11 Ground 7/2 7 /9'/z a 1 Ai I A.31 4*10. 4* 1 nnilUUl
791
1 Zl 4, 2, 2-^ 3, 2, 1 Ground 9/2 9/2 01 i-ou. 1 1 nm

791
1 Zl 4 z, z* o, z. 1 Oround 9/2 7/2 3 1 /iQn 101 ^-OU. 1 innilUL/l

721 4, z. o*^ o, z. 2 1 o/z Q /Oo/z 31 316.1 1001

721 A
4,

o
Z, O* O, Z, 2 1

C /9 e: /9o/z 31 316.1 1001
791 4, 2, 3«- 3, 2, 9z 1

1 1 1/Z 0/99/z Ql OOA, f,01 00'*.

U

mmlOWl
791 4, 2, 3^ 3, 2, 9z r A\jXO\ll\Q c to 3 /901

Z

ai 2aq q01 OOy.7 mmlUUl

791 A
T"*

9Z, o, Z, Z r AOround 5/2 5/2 ^1 ^^Q Q01 007.7 mmlOUl

721 /I
T''> Z, O, Z, 2 Ground 1 1/Z Q/99/Z 31 357.0 1001

721 9Z, O, Z, 2 1 7 /9//z R/9ojZ 31 368.7 1001
791/Zl 4, 2, 3-^ 3, 2, 9z 11

7 /9//z 7 /9//z 31 aAQ 70 1 ouo. /
mm

791
/ Z

1

4, 2, 3^ 3, 2, 9z r A W X1&. 4,1 1001

791/ Z

1

9Z, o, z, 9z r A 7/2 5/2 •il 'IRH 401 000.4* 1001

721 A
<+,

9Z, o, Z, 2 Ground 7/9//2 7/9//^ 31 388.4 1001

721 A 9 0* 0, Z, 2 Ground 0/99/z 7/9//Z 31 404.85 1001
791/Zl 4, 2, 3^ 3, 2, 9z Ground 0/99/z 0/9 01 4'Wt'.00 mm
791/Zl 4, 3, 2*- 3, 3, 11 Ground o/z Q /9 ^1 9Q1 ^01 Z,7 1 .0 mm 1

791/Zl
A
4, 3, z<— 3, 3, 1 r Aijround 9/2 9/2 ^1 ^n'l 101 000.1 mni '

721 4, 3, 2<— 3, 3, 1 1 11/2 9/2 31 326.2 1001 >

721 4, 3, 2^ 3, 3, 1 Ground 11/2 9/2 31 346.6 1001 '

791/Zl 4, 3, 2-^ 3, 3, 11 1 7/2 5/z ^1 '^74. 901 O/^-.Z 1 fim 'lUUl
791
/ Zl 4, 3, z<^ 0, 0, 1 Oround 01 001 7/;01 001 . /O lUUl

721 4, 3, z* 0, >J, 1 Ground '/z C /9 31 399.7 1001 '

721 4, 3, z*^ 0, 0, 1 Ground 9/z 7 /O 31 455.2 1001 '

791/ Z

1

4, 3, 2-^ 3, 3, 11 Ground 7 /9'/z 7 /9//z 31 470.1 1001 '

791/Zl Not Reported Ground Q /9o/z Q /9O/Z 1 =^87 410 00 / 1 7UO

P12U .pl2r)R_81 799
/ zz 2, 0, 2<- 1, 0, 11

11 3/2 3/2 15 499.9 1001

722 2, 0, 2^ 1, 0, 1 Ground 0 /oo/z 61

Z

15 515.2 1001

722 2, 0, 2^ 1, 0, 1 1 7/2 5/2 15 571.2 1001
799/ZZ 2, 0, 2^ 1, 0, 11 11 o/z 3/2 10 0 / 1 .z mmlUWl

/ZZ 2, 0, 2*- 1, 0, 1 Ground 7/2 o/z 10 OoO.o 1 nni

799/ z^ 2, 0, 2^ 1, 0, 1
r Atjround 5/2 3/2 10 000.0 1 nnilUUl

722 2, 0, 2^ 1, 0, 1 Ground 15 594.47 .05 992
722 2, 0, 2^ 1, 0, 1 Ground o/z

c: /9 15 686.8 1001
722 2, 1, 1^ 1, 1, 0 Ground 1 /9

1/2
1 /9
1/2 1 R'i71 0 00 / .0 mmlUUl

722 2, 1, 1^ 1, 1, 0 Ground 0 /oo/z 1 /o1/2 10 ^U'T.O mmlUUl

722 2, 1, 1^ 1, 1, 0 1 7/2 5/2 1 Q9n 910 7Zv7.Z mmlUul

722 2, 1, 1^ 1, 1, 0 Ground 7/2 5/2 15 932.7 1001

722 2, 1, 1^ 1, 1, 0 Ground 15 957.28 .04 992
722 2, 1, 1^ 1, 1, 0 Ground 5/2 5/2 15 980.4 1001
722 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2 15 999.8 1001

1. All 432*— 331 assignments are uncertain; they may be 431 *— 330.
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Bromoethene Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. V F'* F
'I

F MHz ±MHz

C'^HziC'^DBr*' 722 2, 1, 1<- 0 Ground
|

5/2 3/2 16 033.4 1001

722 2, 1, 2«- 2' Ground
|

1/2 1/2 15 139.1 1001

722 2^ 1] 2<^ 2' Ground 3/2 1/2 15 191.9 1001

722 2, 1, 2<- \, J 1 7/2 5/2 15 202.0 1001

722
1

2, 1, 2*- ^' ^' 2 Ground 7/2 5/2 15 216.7 1001

t 722 2, 1, 2«- 2 2 Ground 15 240.22 .04 992

722
1

2, 1, 2*- 2' 2'
1 Ground 5/2 5/2 15 269.3 1001

722
1

2] 1, 2*- 2' Ground 3/2 3/2 15 278.1 1001

722
1

2, l\ 2^ \, J Ground 5/2 3/2 15 315.7 1001

722
1

3, 0, 3-^ 2, 0, 2 Ground 3/2 3/2 23 306.7 1001

722
1

3, 0, 3«— 2, 0, 2 1 7/2 5/2 23 358.4 1001

722 3! 0! 3«— 2,
0'

2 1 9/2 7/2 23 358.4 1001

722 3! 0! 3«- 2, 0! 2 Ground 912 7/2 23 381.4 1001

722 3! 0! 3*- 2, 0! 2 Ground 7/2 5/2 23 381.4 1001

722 3, 0, 3-^ 2, 0, 2 Ground 23 386.18 .2 992

722 3, 0, 3«- 2, 0, 2 Ground 3/2 1/2 23 407.5 1001

722
1

3, 0, 3«- 2, 0, 2 Ground 5/2 3/2 23 407.5 1001

722
1

3, 0, 3«- 2, 0, 2 Ground 7/2 7/2 23 481.7 1001

722
1

3, 1, 2*- 2, 1, Ground 3/2 3/2 23 875.3 1001

722
1

3, 1, 2«- 2, 1, 2 1 9/2 7/2 23 904.1 1001

722
1

3, 1, 2«- 2, 1, 2 1 3/2 1/2 23 904.1 1001

722
1

3, 1, 2«- 2, 1, 1 Ground 5/2 5/2 23 914.3 1001

722
1

3, 1, 2«- 2, 1, Ground 3/2 1/2 23 922.9 1001

722
1

3, 1, 2<- 2, 1, J Ground 9/2 7/2 23 922.9 1001

722
1

3, 1, 2«- 2, 1, 2 1 7/2 5/2 23 929.0 1001

722
1

3, 1, 2«- 2, 1, 2 1 5/2 3/2 23 929.0 1001

722 3, 1, 2<- 2, 1, 1 Ground 23 933.48 .08 992

722 3, 1, 2^ 2, 1, Ground 5/2| 3/2 23 947.8 1001

722 3, 1, 2<^ 2, 1, J Ground 7/2| 5/2 23 947.8 1001

722
1

3, 1, 2*- 2, 1, 2 Ground 7/2| 7/2 23 995.3 1001

722
1

3, \^ 3*— 2, 1^ 2 Ground
1

3/2| 3/2 22 793.6 1001

722
1

3!
1' 3«- 2, 1] 2 1 9/21 7/2 22 818.3 1001

722
1

3'
1] 3<— 2, 1, 2 Ground 5/2 5/2 22 834.1 1001

722 3! \, 3-^ 2, \\ 2 1 7/2 5/2 22 843.4 1001

722
1

3, 1, 3<- 2, 1, 2 Ground 9/2 7/2 22 845.1 1001

722
1

3, 1, 3«- 2, 1, 2 Ground 22 855.91 .05 992

722
1

3! \\ 3^^ 2] 1] 2 Ground 7/2 5/2 22 870.2 1001

722
1

3, 1, 3<- 2, 1, 2 Ground 5/2 3/2 22 871.5 1001

722
1

3, 1, 3<- 2, 1, 2 Ground 7/2 7/2 22 923.4 1001

722
1

3, 2, 1«- 2, 2, 0 Ground 3/2 1/2 23 306.7 1001

722 3, 2, 1«— 2, 2, 0 Ground 9/2
1

7/2 23 377.6 1001

722 3, 2, 2, 2, 0 Ground 7/2
1

7/2 23 377.6 1001

722
1

3, 2, 1<— 2, 2, 0 1 3/2
1

3/2 23 386.6 1001

722 2, 2I 2, 0 1 5/2
1
3/2 23 386.6 1001

722 3, 2, 1«- 2, 2, 0 Ground
1

23 406.34 .3 992

722
1

3, 2. 1«- 2, 2, 0 Ground 5/2
1

1
3/2 23 409.0 1001

722
1

3. 2, !•<- 2, 2, 0 Ground 3/2
1
3/2 23 409.0 1001

722
1

3, 2, 1<- 2, 2, 0 Ground 5/2
i
5/2 23 478.2 1001

722
1

3, 2, 1«- 2, 2, 0 Ground 7/2
1
5/2 23 478.2 1001

722
1

3, 2, 2-«- 2, 2, 1 Ground 3/2
1

1/2

1

23 297.2 1001
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

C"'H2:C'^DBr*' 722 3, 2, 2«- 2, 2, 1 1 7/2 7/2 23 345.6 1001

722 3, 2, 2«— 2, 2, 1 1 9/2 7/2| 23 345.6 1001

722 3, 2, 2-*— 2, 2, 1 Ground 7/2 7/2 23 368.2 1001

722 3, 2, 2«- 2, 2, 1 Ground 9/2 7/2 23 368.2 1001

722 3, 2, 2*- 2, 2, 1 Ground 3/2 3/2 23 396.9 1001

722 3, 2, 2<- 2, 2, 1 Ground 5/2 3/2 23 396.9 1001

722 3, 2, 2^^ 2, 2, 1 Ground 23 397.06 .06 992

722 3, 2, 2«- 2, 2, 1 Ground 7/2 5/2 23 468.6 1001

722 3, 2, 2^ 2, 2, 1 Ground 5/2 5/2 23 468.6 1001

722 4, 0, 4^ 3, 0, 3 Ground 5/2 5/2 31 074.8 1001

722 4, 1, 3*- 3, 1, 2 Ground 5/2 5/2 31 834.4 1001

722 4, 1, 3«- 3, 1, 2 1 7/2 7/2 31 859.3 1001

722 4, 1, 3«- 3, 1, 2 1 11/2 9/2 31 878.0 1001

722 4, 1, 3<- 3, 1, 2 1 5/2 3/2 31 882.0 1001

722 4, 1, 3<- 3, 1, 2 Ground 7/2 7/2 31 884.5 1001

722 4, 1, 3<- 3, 1, 2 1 9/2 7/2 31 887.3 1001

722 4, 1, 3*- 3, 1, 2 1 7/2 5/2 31 892.8 1001

722 4, 1, 3*- 3, 1, 2 Ground 11/2 9/2 31 903.1 1001

722 4, 1, 3<- 3, 1, 2 Ground 5/2 3/2 31 907.05 1001

722 4, 1, 3-^ 3, 1, 2 Ground 31 908.00 1001

722 4, 1, 3<- 3, 1, 2 Ground 9/2 7/2 31 912.35 1001

722 4, 1, 3*- 3, 1, 2 Ground 7/2 5/2 31 918.1 1001

722 4, 1, 3«- 3, 1, 2 1 9/2 9/2 31 962.6 1001

722 4, 1, 3<- 3, 1, 2 Ground 9/2 9/2 31 984.65 1001

722 4, 1, 4<- 3, 1, 3 Ground 5/2 5/2 30 392.85 1001

722 4, 1, 4<- 3, 1, 3 1 7/2 7/2 30 408.3 1001

722 4, 1, 4«- 3, 1, 3 1 11/2 9/2 30 429.5 1001

722 4, 1, 4*- 3, 1, 3 1 5/2 3/2 30 434.9 1001

722 4, 1, 4*- 3, 1, 3 1 9/2 7/2 30 441.8 1001

722 4, 1, 4^^ 3, 1, 3 Ground 7/2 7/2 30 444.8 1001

722 4, 1, 4«- 3, 1, 3 Ground 11/2 9/2 30 465.6 1001

722 4, 1, 4«- 3, 1, 3 Ground 5/2 3/2 30 470.9 1001

722 4, 1, 4«- 3, 1, 3 Ground 30 471.54 1001

722 4, 1, 4-^ 3, 1, 3 Ground 9/2 7/2 30 475.6 1001

722 4, 1, 4«- 3, 1, 3 Ground 7/2 5/2 30 481.0 1001

722 4, 1, 4<- 3, 1, 3 1 9/2 9/2 30 517.9 1001

722 4, 1, 4«- 3, 1, 3 Ground 9/2 9/2 30 553.8 1001

722 4, 2, 2«- 3, 2, 1 Ground 31 218.09 1001

722 4, 2, 2-^ 3, 2, 1 Ground 7/2 5/2 31 229.5 1001

722 4, 2, 2-^ 3, 2, 1 Ground 7/2 7/2 31 229.5 1001

722 4, 2, 2-^ 3, 2, 1 Ground 9/2 7/2 31 243.5 1001

722 4, 2, 2«- 3, 2, 1 Ground 9/2 9/2 31 243.5 1001

722 4, 3, 2«- 3, 3, 1 Ground 31 199.71 1001 '

722 0
o.

o< o o^ o, o, 1 1 7/2 7/2 31 252.3 1001 •

722 4, 3, 2<- 3, 3, 1 Ground 9/2 7/2 31 262.4 1001 '

722 4, 3, 2^ 3, 3, 1 Ground 7/2 7/2 31 275.0 1001 '

723 2, 0, 2«- 1, 0, 1 Ground 3/2 3/2 14 208.7 1001

723 2, 0, 2<- 1, 0, 1 Ground 5/2 3/2 14 290.2 1001

723 2, 0, 2-^ 1, 0, 1 Ground 7/2 5/2 14 290.2 1001

1. All 432 *— 3:ji assignments are uncertain; they may be 4.ti 3:)o.
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F p MHz ±MHz

723 2, 0, 2<— 1, 0, 1 Ground 14 301.72 .02 992
723 2, 0, 2«— 1, 0, 1 Ground 5/2 5/2 14 405.4 1001

723
2'

1^ l'^ h l[ 0 Ground 1/2 1/2 14 469.1 1001

723 2^ 1! 1^ 1! 1, 0 Ground 3/2 1/2 14 525.5 1001

723 2, 1, 1-^ 1, 1, 0 Ground 7/2 5/2 14 560.8 1001

723 2, 1, l'^ 1, 1, 0 Ground 14 587.84 .04 992
723 2, 1, 1, 0 Ground 5/2 5/2 14 612.6 1001

723 2, 1, 1, 0 Ground 3/2 3/2 14 639.9 1001

723 2, 1, 1^ 1, 1, 0 Ground 5/2 3/2 14 676.3 1001

723 2, 1, 2<- 1, 1, 1 Ground 1/2 1/2 13 901.6 1001

723 2, 1, 2<- 1, 1,
, Ground 3/2 1/2 13 963.9 1001

723 2, 1, 2^^ 1, 1, 1 Ground 7/2 5/2 13 986.4 1001

723 2, 1, 2^^ 1, 1,

}

Ground 14 015.74 .05 992

723 2, 1, 2^ 1, 1, Ground 5/2
\
5/2 14 050.6 1001

723 2, 1. 2^ 1, 1, Ground 3/2 3/2 14 057.3 1001

723 2, 1, 2«- 1, 1, 1 Ground 5/2 3/2 14 102.4 1001

723 3, 0, 3<- 2^ 0, 2 Ground 7/2 5/2 21 440.9 1001

723 3, 0, 3^^ 2, 0, 2 Ground 9/2 7/2 21 440.9 1001

723 3, 0, 3^ 2, 0, 2 Ground 21 446.15 .2 992
723 3, 0, 3^ 2, 0, 2 Ground 3/2 1/2 21 468.6 1001

723 3, 0, 3-^ 2, 0, 2 Ground 5/2 3/2 21 468.6 1001

723 3, 1^ 2«— 2, 1, Ground 3/2 3/2 21 816.4 1001

723 3, 1^ 2<— 2, 1^ 1 Q/2 7/2 21 855.9 1001

723 3! I, 2^ 2! \\ J ( »rrii 1 n

H

3/2 1/2 21 869 2^ ± Kjyj

J

1001

723 3, 1, 2^ 2, 1, ( imii nH\Jl \J\XH\A 7/2 21 869 2 1001

723 3, 1, 2«— 2, 1, (rrnii nn 21 880 88 .05 992

723 3! 1, 2<— 2, 1, 1 1 7/2 5/2 21 884.0 1001

723 3^ 1^ 2^ 2] \\ 1 5/2 3/2 21 884.0 1001

723 3! 1, 2^ 2, \\ J IrrniinnyjL \j\xix\Jk 7/2 5/2 21 897.2 1001

723 3, 1, 2<^ 2, 1, I irrtimn 5/2 3/2 21 897.2 1001

723 3, 1^ 2<— 2, 1, 1 »mi 1 nH 7/2 7/2 21 949.4 1001

723 3! l\ 3"^ 2^ \\ 2 Ground 3/2 3/2 20 948.2 1001

723
1' 3<— 2, \\ 2 1 9/2 7/2 20 990.4 1001

723 3] l] 3^ 2! 1, 2 Ground 5/2 5/2 20 995.2 1001

723 3, 1, 3^ 2. 1, 2 ( »rni 1 nn 9/2 7/2 21 009.6 1001

723 3, 1, 3^^ 2, 1, 2 1 5/2 3/2 21 020.1 1001

723 3, 1^ 3^^ 2, 1, 2 Ground 21 021.98 .04 992

723 3, 1, 3^^ 2, 1, 2 Ground 7/2 5/2 21 038.0 1001

723 3, 1, 3*- 2, 1, 2 Ground 5/2 3/2 21 040.2 1001

723 3. 1. 3^ 2, 1. 2 Ground 7/2 7/2 21 102.2 1001

723 3, 2, 1^ 2. 2, 0 Ground 9/2 7/2 21 425.0 1001

723 3, 2, 1^ 2, 2. 0 Ground 7/2 7/2 21 425.0 1001

723 3, 2, 1^ 2, 2, 0 Ground 21 458.14 .06 992
723 3! 2. 1^ 2^ 2, 0 1 -irni 1 nH 5/2 3/2 21 458.9 1001

723 3, 2, 1*— 2, 2, 0 3/2 3/2 21 458.9 1001

723 3, 2, 1^ 2, 2, 0 \JL V7 Li IIU 7/2 5/2 21 540.9 1001

723 3, 2, 1^ 2, 2, 0 Ground 5/2 5/2 21 540.9 1001

723 3, 2, 2^ 2, 2, 1 Ground 7/2 7/2
CXI A c\r\ 0
21 420.3 1001

723 3, 2, 2^ 2, 2, 1 Ground 9/2 7/2 21 420.3 1001

723 3, 2, 2^ 2. 2, 1 Ground 21 453.22 .06 992
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotationa 1 Vib. State Hyperfine Frequency Acc. Ref.

1>0. Quantum ^ OS XT'r r Mnz ±Mrlz

L ''IJ2 723 3, 2, 2<- 2, 2, 1 Ground 3/2 3/2 21 453.6 1001

723 3, 2, 2^ 2, 2, 1 Ground C let

3/2 21 453.6 1001
723 3, 2, 2^ 2, 2, 1 Ground 7/2 c /od/z 21 535.5 1001

723 3, 2, 2^ 2, 2, 1 Ground 5/z c /o5/z 21 .535.5 1001

iZo Not Reported Ground 1/z 1/2
1 A OA/I 114 z94. / .2 903

rlrJr
"70/1

2, 0, 2^ 1, 0, Ground 3/2 3/2 14 139.6 1001

724 2, 0, 2^ 1, 0. 1 Ground o/z 3/z 14 207.8 1001

724 2, 0, 2^ 1! 0, 1 Ground 7/2 5/z 14 207.8 1001
z. U, Z<^

1'
"J, 1 Ground 14 216.76 .07 992

2, 0, 2^ 0, 1 Ground 5/2 5/2 14 304.1 1001

724 2, 1, 1*- 1^ 1, 0 Ground 1/2 1/2 14 405.4 1001
724 2, 1, 1^ 1, 0 Ground 3/2 1/2 14 448.3 1001
724 2, 1, 1^ 1, 0 Ground 7/2 5/2 14 477.8 1001
724 z. 1, 0 Ground 14 501.15 .04 992
724 2, 1, 1^ }; 1, 0 Ground 5/2 5/2 14 521.2 1001

724 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2 14 543.8 1001

724 2, 1, 1^ 1, 1, 0 Ground 5/2 3/2 14 574.2 1001
724 2, 1, 2^ 1, 1, 1 Ground 1/2 1/2 13 839.4 1001
724 0

^> 1, 1 Ground 3/2 1/2 13 892.1 1001

724 2, 1, 2^ }; 1, 1 Ground 7/2 5/2 13 910.5 1001

724 2, 1, 2^ 1, 1, 1 Ground 1 0 AO/C AO13 936.08 .06 992
724 2, 1, 2^ 1, 1, 1 Ground 5/2 5/2 13 963.9 1001

724 2, 1, 2^ 1, 1 Ground 3/2 3/2 13 973.7 1001

724 z, 1, z*^ 1
i. 1 Ground 5/2 3/2

1 A C\f\'l fl
14 007.2 1001

724 3, 0, 3^ 2! 0, 2 Ground 7/2 5/2 21 315.8 1001

724 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 21 315.8 1001
724 3, 0, 3^ 2, 0, 2 Ground 21 319.8 .3 992
724 3, 0, 3*- 2. 0, 2 Ground 3/2 1/2 21 339.0 1001
/Z* 0

5, U, 2, "7 z Ground 5/z 3/2 21 339 1001
70/1
/Z4 3, 1, 2^ 2, 1, 1 1 9/2 7/2 21 726.8 1001

724 3, 1, 2^ 2, 1, Ground 5/2 5/2
0 1 TOO "7

21 732.7 1001
724 3, 1, 2<- 2, 1, Ground 9/2 7/2 21 739.9 1001
724 3, 1, 2^ 2, 1, 1 Ground 3/2 1/2 21 739.9 1001
•70/1
/Z4 z, I, Ground 21 749.84 .05 992
TO/I/Z4 3, 1, 2^ 2, 1, 1 5/2 3/2 21 750.6 1001

724 3, 1, 2^ 2, 1, 1 7/2 5/2 21 750.6 1001

724 3, 1, 2^ 2, 1, Ground 5/2 3/2 21 763.7 1001
724 3, 1, 2^ 2, 1, 1 Ground 7/2 5/2 21 763.7 1001

724 3, 1, 2«- 2, 1, Ground 7/2 7/2 21 807.1 1001

724 3, 1, 3^ 2, 1, 2 1 9/2 7/2 20 871.4 1001

724 3, 1, 3^ 2, 1, 2 Ground 5/2 5/2
OA 0"70 A20 878.4 1001

724 3, 1, 3^ 2, 1, 2 Ground 9/2 7/2 20 890.5 1001

724 3, 1, 3^ 2, 1, 2 Ground 20 900.84 .04 992
724 3, 1, 3^ 2, 1, 2 Ground 7/2 5/2

OA C\'\ A 020 914.3 1001

724 3, 1, 3^ 2, 1, 2 Ground 5/z 3/2 20 916.1 1001

724 3, 1, 3^ 2, 1, z Ground 7/2 7/2 OA C\£i1 020 967.8 1001
724 3, 2, 1^ 2, 2, 0 Ground 3/2 1/2 21 235.9 1001
724 3, 2, 1^ 2, 2, 0 Groiinn 9/2 7/2 '71 ^^04 8 1001
724 3, 2, 1^ 2, 2, 0 Ground 7/2 7/2 21 304.8 1001
724 3, 2, 1^ 2, 2, 0 Ground 21 332.29 .07 992
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State
|

^yperfine Frequency Acc. Ref.

No. Quantum NOS. V F' F' F, F MHz ±MHz

C'^D2:C'^HBr*' 724 3, 2, 1«- 2, 2, 0 Ground 3/2 3/2 21 332.5 1001

724 3, 2, !•«- 2, 2, 0 Ground
|

5/2 3/2 21 332.5 1001

724 3, 2, 1*- 2, 2, 0 Ground
|

7/2 5/2 21 401.1 1001

724 3, 2, 1<- 2, 2, 0 Ground 5/2 5/2 21 401.1 1001

724 3, 2, 2«- 2, 2, 1 Ground 3/2 1/2 21 231.7 1001

724 3, 2, 2«- 2, 2, 1 Ground 9/2 7/2 21 299.6 1001

724 3, 2, 2-<- 2, 2, 1 Ground
|

7/2 7/2 21 299.6 1001

724 3, 2, 2<- 2, 2, 1 Ground
|

21 326.95 .06 992

724 3, 2, 2<- 2, 2, 1 Ground 5/21 3/2 21 327.2 1001

724 3, 2, 2<- 2, 2, 1 Ground 3/2 3/2 21 327.2 1001

724 3, 2, 2«- 2, 2, 1 Ground
|

7/2 5/2 21 395.1 1001

724 3, 2, 2'<- 2, 2, 1 Ground 5/2 5/2 21 395.1 1001

724 Not Reported Ground 5/2 5/2 13 969.6 .1 903

(-12r) (-121)0 79 725 2, 0, 2^ 1, 0, 1 Ground 7/2 5/2 14 015.6 1001

725 2. 0, 2->- 1. 0, 1 Ground
|

5/2 3/2 14 015.6 1001

725 2, 0, 2*- 1, 0, 1 Ground
|

14 022.12 .05 992

725 2, 0. 2*- 1, 0, 1 Ground 5/2 5/2 14 133.0 1001

725 2, 1, l<- ^' 1, 0 G r0und 1/2 1/2 14 252.2 1001

725 2, 1, 1^ 1, 1, 0 Ground 3/2 1/2 14 305.9 1001

725 2, 1, 1*— 1, 1, 0 Ground
|

7/2 5/2 14 340.4 1001
- 725 2, 1, I*— 1, 1, 0 Ground

|

14 369.00 .04 992

725 2, 1, 1<— 1. 1, 0 Ground 5/2 5/2 14 394.4 1001

725 2, 1, ^' 1, 0 Ground 3/2 3/2 14 420.0 1001

725 2, 1, 1«- 1, 1, 0 Ground 5/2 3/2 14 458.0 1001

725 2, 1, 2*- 1. 1, Ground
|

1/2 1/2 13 572.4 1001

725 2, 1, 2<- 1. 1, Ground
|

3/2 1/2 13 635.9 1001

725 2, 1, 2^ 1, 1, } Ground 7/2 5/2 13 660.5 1001

725 2, 1, 2«- ^ 1, Ground 13 689.58 .04 992

725 2. 1, 2-^ 1, 1, Ground 5/2 5/2 13 724.5 1001

725 2, 1, 2<— 1, 1 Ground
|

3/2 3/2 13 732.7 1001

725 2, 1. 2<- 1, Ground
|

5/2 3/2 13 777.6 1001

725 3, 0. 3^ 2'
0, 2 (miinn 3/2 3/2 20 935.9 1001

725 3, 0, 3«- 2. 0, 2 Ground 5/2 5/2 20 971.0 1001

725 3, 0, S'^ 2, 0, 2 9/2 7/2 21 026.3 1001

725 3, 0, 3^ 2, 0, 2 Ground
|

7/2 5/2 21 026.3 1001

725 3, 0, 3^ 2, 0, 2 Ground
|

21 032.00 .25 992

725 3, 0, 3^ 2, 0. 2 Ground 3/2 1/2 21 055.4 1001

725 3. 0, 3*- 2, 0, 2 Ground 5/2 3/2 21 055.4 1001

725 3, 0, 3*- 2. 0. 2 Ground 7/2 7/2 21 143.3 1001

725 3. 1,
2->- 2, 1, Ground

|
3/2 3/2 21 477.7 1001

725 3. 1, 2^ 2, 1, 1 5/2 5/2 21 516.3 1001

725 3. 1. 2-^ 2, 1, } 1 3/2 1/2 21 525.5 1001

725 3, 1, 2<- 2, 1,
1

1 9/2 7/2 21 525.5 1001

725 3, 1, 2*- 2, 1, Ground 5/2 5/2 21 529.3 1001

725 3, 1, 2<- 2, 1, 1 Ground
|

9/2 7/2 21 538.4 1001

725 3, 1, 2*- 2, 1, Ground
|

3/2 1/2 21 538.4 1001

725 3, 1, 2<- 2. 1, } Ground
|

21 548.27 .05
j

992

725 3, 1, 2^ 2, 1, 1 5/2 3/2 21 554.1 1001

725 3, 1, 2^ 2. 1, 1 1 7/2 5/2 21 554.1 1001
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. 17'
r

1."

r IVlHz ±MHz

C'^D2:C'^DBr" 725 3, 1, 2«— 2, 1, 1 Ground 5/2 3/2 21 567.2 1001
725 3, 1,

2'«— 2, 1, 1 Ground 7/2 5/z 21 .567.2 1001
725 3, 1, 2*— 2, 1, 1 1 7/2 7/2 21 608.0 1001
725 3, 1, 2-^ 2, 1, 1 Ground 7/2 7/2 21 621.4 1001
725 3, 1, 3^^ 2, 1, 2 Ground 3/2 3/2 20 456.8 1001

725 3, 1, 2, 1, 2 1 9/2 7/2
or\ A dfx 120 499.1 1001

725 3,
1
1, Z, 1, 2 Ground 5/z 5/2 20 504.4 1001

725 3, t, 2 Ground 9/2 7/2 20 518.4 1001

725 3, 1, 3-^ 2, 1, 2 Ground 6} 2. 1/2 20 519.9 1001

725 3, 1, 3-^ 2, 1, 2 1 7/2 5/2
on roo 120 528.1 1001

725 1, 2 1 5/2 3/2
on con o20 530.2 1001

725 3, 1, 3<— 2, 1, 2 Ground 20 531.11 .04 992
725 3, 1, 3«— 2, 1, 2 Ground 7/2 5/2 20 547.4 1001

725 3, 1, 3-^ 2, 1, 2 Ground 5/2 3/2
on r Ac\ A20 549.4 1001

725 3, 1, 3-^ 2, 1, 2 Ground 7/2 7/2 20 611.4 1001

725 O
^1

o l<— 0 Ground 3/2 1/2 20 935.9 1001

725 o o
Z, 1*— z, z. 0 Ground 7/2

1 In
7/2 21 019.5 1001

725 Q 0z, z, z, 0 Ground 9/2 7/2 21 019.5 1001

725 3, 2, 1*- 2, 2, 0 Ground 21 05O.15 .06 992

725 3, 2, 2, 2, 0 Ground 0/2 o/2 21 053.5 1001

725 3,
o
Z, 1*— o o

z, z, 0 Ground 5/2 3/2 21 053.5 1001

725 o oZ, z, z, 0 Ground '7 /O7/2 21 137.0 1001

725 o
o. z. 0 Ground 5/z 5/z 21 137.0 1001

725 3, 2, 2*- 2, 2, 1 Ground o/z 1/2
on noc TzU 9z5.7 1001

725 3, 2, 2-^ 2, 2, 1 Ground 7/2 7/2
o 1 nnn a21 009.4 1001

725 3, 2, 2"^ 2, 2, 1 Ground 9/2 7/2
0 1 AAA 421 009.4 1001

725 3, 2, 2*- 2, 2, 1 Ground 21 043.02 .07 992
725 3, 2, 2-^ 2, 2, 1 Ground D/2 6}Z 21 043.2 1001
•70Clib 3, 2, 2"^ 2, 2, 1 Ground o/2 o/Z 0 1 A/I O O21 04.3.2 1001

725 3, 2, 2-^ 2, 2, 1 Ground 7/2 5/2 21 126.9 1001

725 3, 2, 2<- 2, 2, 1 Ground 5/z 5/z 21 126.9 1001

725 Not Reported Ground 3/2 3/2 13 922.7 .1 903
725 Not Reported Ground 1/2 1/2 14 021.0 .1 903
725 Not Reported Ground 1/2 1/2

T A ^ A n A
14 248.4 .1 903

/"ISri /~'12T^T> HI
L'^'DjiL UBr"' 726 2, 0, 2*- 1, 0, 1 Ground 3/2 3/2 13 863.9 1001

726 2, 0, 2«- 1, 0, 1 Ground 7/2 5/2 13 933.4 1001

726 2, 0, 2-e- 1, 0, 1 Ground 5/2 3/2 13 933.4 1001

726 2, 0, 2^^ 1, 0, 1 Ground TO n ^ o o 1
13 942.31 .06 992

726 2, 0, 2<- 1. 0, 1 Ground 5/2 5/2 14 031.4 1001

726 2, 1, 1-^ 1, 1, 0 Ground 1/2 1/2 14 183.1 1001

726 2, 1, 1, 1, 0 Ground 3/2 1/2 14 228.0 1001

726 2, 1, 1-^ 1, 1, 0 Ground 7/2 5/2 14 256.9 1001

726 2, 1, 1<- 1, 1, 0 Ground 14 280.71 .04 992
726 2, 1, 1-^ 1, 1, 0 Ground 5/2 5/2 14 302.1 1001

726 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2
T A O OO O
14 323.2 1001

726 2, 1, 1-^ 1, 1, 0 Ground 5/2 3/2 14 355.2 1001
726 2, 1, 2-^ 1, 1, I 1 -.mi 1 nrl 1/2 1/2 13 511.6 1001
726 2, 1, 2<- 1, 1, 1 Ground 3/2 1/2 13 564.3 1001
726 2, 1, 2<- 1, 1, 1 Ground 7/2 5/2 13 585.0 1001
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

iNO. Quantum Nos. r IP
r IVlrlz -tlVlriz

Izo
1

9z. 1
1 ^

9<z* 1 T "1

i Orouncl 13 609.29 .05 Q09yvz
726 9

Z, 1 9*Z* r ^ A

1

1 Ground ofZ C /9ofZ 13 638.4
1

1001

726 9z. 1
1

,

z^ 1 1 1 Ground Q /9 Q /9OfZ 13 645.4 1001

/ZO
1

2, 1, 2<- 1, 1, 1 Ground Cl/9DfZ Q /961

Z

13 683.0 lUUl

/ZO
1

3, 0, 3^ 2, 0, 9z Ground 5/9 Q /9OfZ 20 828.5
1

1 nmlUUl

f ZO
1

Q
Ji

fi
^1 z, u. 9Z L^round 7/2 5/2 20 901.4

1

1 nnilUUl

726 QO, n 9 flZ, VJ, 2 Ground 0/9y/z 7 /9//z 20 901.4 1001

726 3
z, u. 2 Ground 20 906.26 .2 992

iZO
I

3, 0, 3^ 2, 0, 9Z Ground Q /9 1 /9i/z 20 925.7
1

lUUl
79A
I ZO

]

3. 0, 3^ 2. 0, 9Z Ground o/z Q /9o/z 20 925.7 lUUl

79^i
/ ZO

1

1 9,^Z* 9 1Z, 1

,

Ground 3/2 3/2 21 362.8
1

1 nm
726 1 Z* 9 1Z, i

,

1 1 o/Z 1 /91/Z 21 395.6 1001

726
t

o. 1,
9^z* 9 1Z, 1, 1 1 Q/9y/z 7 /9//Z 21 395.6 1001

79A 1/ZO
1

3, 1, 2^ 2, 1, Ground C /9DfZ
c; /9o/z 21 400.7 1 nmlUUl

79A
/ZO

1

3, 1, 2*- 2. 1, Ground 9/2 7/2 21 408.5 1 nmlUUl

/ZO
1

Q 1 9*;z* 9 1Z, 1

,

Ground 3/2 1/2 21 408.5
1

1 AAllUUl

726
1

"Ji 1 ,

9 4^ 9 1Z, i. J 1 o/z Q /9o/z 21 419.7
i

1001

726 Q 1
1 ,

9^^Z* 9 1Z, 1

,

1 1
7 /9//z OfZ 21 419.7 1001

79A
/ZO

1

3. 1, 2<- 2, 1, Ground 21 420.24 .05 Q09wz
79A
/ZO

1

3, 1, 2^ 2. 1, Ground 7/2 OfZ 21 432.6
j

1 nmlUUl

79A
/ZO

[

a 1 z^ 9 1Z, 1

,

Ground 5/2 3/2 21 432.6
1

1 nm
726 1 9 1Z, 1

,

1 Ground 7/2 //z 21 483.7 1001

726
1

ao, 1i

,

9 1z^ ^

?

2 Ground
1
3/2 O/Z 20 349.3 1001

79^i 1

/ ZO 3, 1, 3^ 2, 1,
9Z 1

i 9/2 7/9//Z 20 381.3
1

1 nnilUUl
79A 1

/ ZO 3, 1, 3^ 2, 1,
9Z L»rouna 5/2 20 388.7

1

1 nm

79A
/ ZO 1

J- •<

9 tZ, 1,
9Z Ground 9/2 7/2

1

20 400.5
1

1 nm
726 "J1

1
i ,

9 1Z^ 1

,

2 Ground 3/2 1 /91/Z 20 401.7 1001

726 o 1
1 ,

9 1Z^ 1 ^ 2 1 7/2! ^/9DfZ 20 405.6 1001
79A 1/ZO 3, 1, 3^ 2, L 9z

/ • 1

Lrrouna 20 411.14 .05 OQ9yyZ
79^ 1

/ZO 3, 1. 3^ 2, 1,
9Z Ground 7/2 R/9ofZ 20 424.6 1 nm

79A 1

/ZO 1
1 ,

9 1Z^ 1

,

9z Ground 5/2 3/2 20 426.4 1 nm
726

1

o
o.

1
i. 9 1Z, 1

,

2 Ground 7/2 7 /9//Z 20 478.9 1001

726
1

Q
O, 9Z, 1 * 9 9z, z, 0 Ground 3/2 1 /91/Z 20 827.4 1001

79/^/ZO
1

3, 2, 1^ 2, 2,
AU Ground 9/2 7/9//Z 20 898.6 1 nmIUUl

79A
/ZO

1

3, 2, 1^ 2, 2,
nU Ground 7/2 7 /9//Z 20 898.6 1 nmIUUl

'7OA/ZO
1

6
•Ji

9z. 1 *
1 * 9 9Z, Z,

nU Lfround 20 926.71 .06 OQ9yyZ

726 Qo. 9z. 9 9Z, Z^ 0 Ground 5/2 Q /9OfZ 20 927.0 1001

726 Q 9z. 1 * 9 9Z, Z, 0 Ground 3/2 Q /9OfZ 20 927.0 1001

/ZO
1

3, 2. 1^ 2, 2, u Ground 5/2 OfZ 20 997.1 1 nmIUUl
70A 1<zo

1

3, 2, 1^ 2, 2,
Au Ground 7/2 OfZ 20 997.1 inmIUUl

/ZD
j

O
J% z. Z* 9 9z, z.

1
1 Ground 3/2 1/2 20 819.6 inmIUUl

726
1

o
•Jl z. 9^^Z* 9 9z, z. 1 Ground 9/2 7 /9//z 20 888.9 1001

726 3. 2, 2*- 2, 2, 1 Ground 7/2 7 /9'/z 20 888.9 1001

/ZD 3, 2, 2*- 2. 2, 1 vrround 5/2 Q /9o/z 20 917.0 1 nmIUUl

/ZD
1

3, 2, 2^ 2, 2,
1
i Ground 3/2 Q /9 20 917.0 1 nmIUUl

/ZD
j

3, 2, 2^ 2, 2, i Ground 20 917.00 .06 QQ9vyz

726 3, 2, 2^ 2, 2, 1 Ground 5/2 5/2 20 987.0 1001

726 3, 2, 2^ 2, 2, 1 Ground 7/2 5/2 20 987.0 1001

726
1

Not Reported Ground 1/2 3/2 13 592.6 .1 903

726 Not Reported Ground 3/2 5/2 13 592.6 .1 903
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

INO. Quantum Nos. F' F, F ivinz ±MHz

C'^DBr"' /ZO Not Reported L^round 3/9o/Z 3/9o/Z 9.z

/ZO Not Reported Ground 1 /91/z 1 /9i/z 1
. 1

L HBr 797
1,

f\f

.

1*— Au (jround 5/2 3/2 ft nm ft9

111 1, 0, 1^ 0, 0, 0 Ground ofL Q/9OfL 8 119.60 1001

727 2, 0, 2^ 1, 0, 1 Ground Q /9ofL Q /9OfL 15 955.1 1001
797 2, 0, 1*- 1, 0, 1i 1

7/9IfL ^10OfL n9Q 0 lUUl
797

2, 0, 1^ 1, 0,
1
1 1 ^ /9O/L Q /9OfL 1 A n9Q n10 uzo.u 1 001lUUl

797 O
Z,

A
^1 Z* A

U,
1
1 Ground 5/2 3/2 iO UOo.O 1 001lUUl

727 2, 0, 1*- i; 0, 1 Ground 7 /9//Z ^10ofL 16 038.6 1001

727 2; 0, 1^ 1, 0, 1 Ground 7/9//Z ^10Of L 16 038.7 937
797 2, 0, 2«- 1, 0,

1
1 Ground lU U4'0.7l 06 QQ97 7Z

797ILL 2, 0, 2^ 1, 0,
1
1 Ground ^10OfL Of L ±U 10U.4' inoi

9z. 9«—z^ n 1 Oround Sll 511 lo loo.o 9.z Q3770 J

727 2, 1, 1-^ i; 1, 0 Ground 1 /91/Z 1 /91/Z 16 233.5 1001

727 2, 1, 1<- 1, 1, 0 Ground 3/9of Z. 1 /91/Z 16 287.6 1001

ILL 2, 1, 1, 1,
Au 1 7/9'/z

c;/9o/z If. 300 1lO OU7. 1 lUUl

1 Z / 2, 1, 1^ 1, 1, nu Oround 7/9'/z ;/9D/Z ^f\ 399 1lU O^Z. X ifinilOUl

101 9 1
1

,

1
I

,

nu Oround lU OOO.OO QQ9

727 2, 1, 1*- i; 1, 0 Ground ';/9 '^/9o/z 16 376.7 1001

727 2, 1, 1^ 1, 1, 0 Ground 3/9 3/9of ^ 16 401.8 1001
797 2, 1, 1^ 1, 1, 0u Ground c;/9 3/9 16 ddrt 3lU ^'i'O.O 1001
797 2, 1, 2-^ 1, 1, 11 Ground 1 /91/Z 1 /91/Z 1 633lO UOO.J XO\Jl

797 9z, 1
1

,

9<Z^^ 1
1

,

vrrouncl 3/2 1/2 mm
727 2, 1, 2^ i; 1, 1 1

7 /9'/z
c;/9
OfL 15 702.1 1001

727 2, 1, 2^ 1, 1, 1 Ground 7 /9 ^10OfL 15 720.8 937
707

2, 1, 1*- 1, 1,

1

Ground 7 /9'/z
c:/9
OfL 1 79n ftLO iZU.o 1 001lUUl

797
2, 1, 2^ 1, 1, Ground 1 c: 7c:a c7

ID iOU.Di OA QQ9WZ

797 z, 0*z* 1
1

,

ijrouncl 5/2 5/2; 1 ^ 7ft4 ft 937
727' 2, 1, 2^ i; 1, I'i

Ground 3/9 3/9Of ^ 15 794.2 1001

727 2, 1, 2^ 1, 1, 1' Ground 0/

z

3/9o/z 15 839.2 1001

191iZ 1 2, 1, 1*- 1, 1, Ground o/z ^/9 1 5 839 3 937"

797 3, 0, 3^ 2, 0, 9Z Ground 3/9a/z 3/9o/z 9Q Q71; fll xoux

797/Z 1

1

QO 9z. A Z r A
V7round 5/2 5/2 94. not ^1 .3 259

727 3, 0, 3^ 2, 0, 2 Ground OlZ 1^/9
Of L 24 009.30 1001

727 3, 0, 3^ 2, 0, 2 1 Q/9y/z 7/9//Z 24 040.9 .3 259 2

101 3, 0, 3-^ 2, 0, 9Z Ground Q/9y/z 7/9 OA 063 7 Q3770 i

101
I LI 3, 0, 3^ 2, 0, 9Z Ground 7/9//Z OfL OA 064. nn inni

101in O
O,

A
U, 9z. A

'J* 9Z vrround 9/2 111 9/1 06d. 00Z4- UU4*.UU inni

111 3, 0, 3^ 2, 0, 2 1 Q/9ofL 1 /91/Z 24 069.10 1001

111 3, 0, 3^ 2, 0, 2 1 ^10OIL 3/9 24 069.10 1001
101in 3, 0, 3^ 2, 0, 9Z Ground OA fifiQ 1 ftL^ UO7. iO Oft 0Q9wz
101in 3, 0, 3^ 2, 0, 9z Ground 5/9OfL 1 /91/Z OA 009 A xowx

101
I L I 3, 0, 3^ 2, 0, 9Z Vjround 511 3/2 94. nQ9 AL^ yyyL.^ lUUl

111 3, 0, 3^ 2, 0, 2 Ground C^/9
OfL Q /9ofL 24 092.5 937

111 3, 0, 3^ 2, 0, 2 Ground 7/2 7/2 24 181.45 1001
797 3, 1, 2*- 2, 1, i Ground 3/2 3/2 9/1 /1f^7 1 1 001lUUl

111 3. 1, 2-^ 2, 1, 1 1 5/2 5/2 24 483.0 1001

111 3, 1, 2^ 2, 1, 1 1 9/2 7/2 24 492.55 1001

111 3, 1, 2*- 2, 1, 1 1 3/2 1/2 24 492.55 1001

2. The author indicates excited mode as vs, but later measurements on other lines in this same group have been identified as Vio.
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F, F MHz ±MHz

727 3, 1, 2«- 2, 1, 1 Ground Of 4, Ofz 24 502.3 1001

727 3, 1, 2^ 2, 1, Ground m 1/2 24 511.95 1001

3, 1, 1<^ 2, 1, Ground 911 7/2 9d ^ZHf Oll.VD

111 3, 1, 1*- 2, 1, 1 1 ifi 5/2 24 521.3 .3 2952

111 "K 1 2<— 2 I 1 1 372 " 24 521.5 TDDl

111 3, 1, 2^ 2, 1, 1 1 110 '^10 24 521.5 moi
Til 5, 1, 2, 1, Ground 24 524.28 .05 992

111 3, 1, 1-^ 2, 1, Ground 7/2 5/2 24 541.1 1001

111 3, 1, 1*- 2, 1, 1 Ground 5/2 3/2 24 541.1 1001

111 % 1O, 1,
O
Z, 1

1, 1 Ground 7/2 7/2 24 595.70 1001

121 3. 1, 3<- 2, 1^ 2 1 3/2 3/2 23 522.4 1001
111 3, 1, 3-^ 2, 1,

"2 Ground 3/2 3/2 25 549.8 .2

797 3, 1, 3-^ 2, 1, 9z 1
1 5/2 5/2 93 £;70 d 1001

111 3, 1, 3'^ 2, 1, 2 1 9/2 7/2 23 584.4 1001

111 'K 1 1 2 1 9/2 7/2 23 585.4 .3 2592

111 3, 1, 3*- 2, 1, 2 Ground ^10Of L. O] ^ 23 597.55 1001

111 3, 1, 3<- 2, 1, 2 Ground 9/2 111 23 611.6 937
I it t 3, 1, 3^ 2, 1, 9 Ground 9/2 111 9^ 61 9 0 •3

.0

in 3, 1, 3^ 2, 1, 2 Ground 3/2 1/2 23 613.0 1001

111 "X 1o, 1, 3-^ 2, i. 2 ] 5/2 3/2 23 615.6 1001

727 3, 1, 3*- 2, 1, 2 Ground 23 624.28 .04 992
727 3, 1, 3-^ 2, 1, 2 Ground 7/2 5/2 23 640.65 1001
797 3, 1, 3— 2, 1, 9 Ground 7/2 5/2 9^ AAA 7ZO 0'*U. (

727 3, 1, 3-^ 2, 1, 2 Ground 5/2 3/2 23 642.50 1001
727 3, I, 3*- 2, 1, 2 Ground 7/2 7/2 23 704.E TOOI

727' 3, 1, 3^ 2, 1, 2 Ground 779 IV)
1 iz 23 704.9 937

727" 3. 1, 3-^ 2, 1. 2 Ground Ill 111 23 795.8 .3 259
101 3, 2, 2, 2,

AU Ground m 111 90 Qf.O f.Zo VOo.O IWUi

111 3, 2, 1«- 2, 2, 0 1 7/2 7/2 24 024.05 1001

111 % 0 1^ 2, 9 0 1 9/2 7/2 24 024.05 1001

111 3, 2, 1-^ 2, 2, 0 Ground 110 7/9 24 047.4 1001

111 3, 2, 1*- 2, 2, 0 Ground 9/2 111 24 047.4 1001
101 3, 2, 1«- 2, 2, Ground 9d ORl 99 05 992

111 3, 2, 1*- 2, 2, 0 Ground 5/2 3/2 24 081.3 1001

111 % 0 l*- 2,
o 0 Ground 3/2 3/2 24 081.3 1001

111 3, 2. l<- 2, 2, 0 1 Of Z 24 142.1 1001

111 3, 2, 1*- 2, 2, 0 1 7/2 5/2 24 142.1 1001
101 3, 2, 1<- 2, 2, nu OrouncI 5/2 5/2

in 3, 2, 1<- 2, 2, 0 Ground 7/2 5/2 24 165.2 1001

111 1*- 2, 9 1 1 3/2 1/2 23 935.0 1001

in 3, 2, l<r- 2, 2, 1 Ground 23 958.5 1001

111 3, 2, 2-«- 2, 2, 1 Ground 9/2 7/2 24 042.1 1001
797 3, 2, 2«- 2, 2, 1i Ground 7/2 7/2 9d. rL19 1Zt- U^-Z.l 1 001

111 3, 2, 2*- 2, 2, 1 1 5/2 3/2 24 052.5 1001

in 3, 2, 2<- 2, 2, 1 1 3/2 3/2 24 052.5 1001

111 3, 2, 2-«- 2, 2, 1 Ground 3/2 3/2 24 076.1 1001

in 3, 2, 2«- 2, 2, 1 Ground 5/2 3/2 24 076.1 1001

in 3, 2, 1<- 2, 2, 1 Ground 24 076.44 .05 992
111 3, 2, 2<- 2, 2, 1 Ground 5/2 3/2 24 076.7 937
111 3, 2, 2'<- 2, 2, 1 1 7/2 5/2 24 136.9 1001

2. The author indicates excited mode as vs, but later measurements on other lines in this same group have been identified as Vio.
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F MHz ±MHz

C'^H2:C"'HBr" 727 3, 2, 2*— 2, 2, 1 1 5/2 5/2 24 136.9 1001

727 3, 2, 2<— 2, 2, 1 Ground 7/2 5/2 24 160.0 1001

727 3, 2, 2<— 2, 2, 1 Ground 5/2 5/2 24 160.0 1001

111 3, 2, 2^ 2, 2, 1 Ground 7/2 5/2 24 160.8 .2 937

121 4, 0, 4^^ 3, 0, 3 Ground 7/2 5/2 32 098.6 1001

727 4, 0, 4<— 3, 0, 3 Ground 5/2 3/2 32 098.6 1001

727 4, 1, 3<— 3, 1, 2 Ground 5/2 5/2 32 612.0 1001

727 4, 1, 3«- 3, 1, 2 1 11/2 9/2 32 664.9 1001

111 4, 1, 3^ 3, 1, 2 Ground 7/2 7/2 32 670.5 1001

111 4, 1, 3*- 3, 1, 2 1 9/2 7/2 32 676.7 1001

111 4, 1, 3, 1, 2 1 7/2 5/2 32 682.2 1001

111 4, 1, 3<— 3, 1, 2 Ground 11/2 9/2 32 691.7 1001

111 4, 1, 3*- 3, 1, 2 Ground 5/2 3/2 32 695.9 1001

111 4, 1, 3*- 3, 1, 2 Ground 32 697.20 1001

111 4, 1, 3-^ 3, 1, 2 Ground 9/2 7/2 32 702.2 1001

111 4, 1, 3*— 3, 1, 2 Ground 7/2 5/2 32 708.0 1001

111 4, 1, 3<— 3, 1, 2 Ground 9/2 9/2 32 785.9 1001

111 4, 1, 4«— 3, 1, 3 Ground 5/2 5/2 31 403.6 1001

111 4, 1, 4^ 3, 1, 3 1 7/2 7/2 31 428.7 1001

111 4, 1, 4-^ 3. 1, 3 1 11/2 9/2 31 453.6 1001

111 4, 1, 4<— 3, 1, 3 1 5/2 3/2 31 460.2 1001

111 4, 1, 4«— 3, 1, 3 Ground 7/2 7/2 31 465.4 1001

111 4, 1, 4«— 3, 1, 3 Ground 11/2 9/2 31 490.0 1001

111 4, 1, 4-^ 3, 1, 3 Ground 5/2 3/2 31 496.4 1001

111 4, 1, 4-^ 3, 1, 3 Ground 31 497.07 1001

111 4, 1, 4«— 3, 1, 3 Ground
1
9/2 7/2 31 501.7 1001

111 4, 1, 4<— 3, 1, 3 Ground
1
7/2 5/2 31 508.25 1001

111 4, 1, 4<- 3, 1, 3 Ground
1
9/2 9/2 31 594.8 1001

111 4, 2, 2^ 3, 2, 1 1 5/2 3/2 32 048.1 1001

111 4, 2, l<r- 3, 2, 1 1 5/2 5/2 32 048.1 1001

111 4, 2, 2<- 3, 2, 1 Ground 5/2 5/2 32 079.25 1001

111 4, 2, 2*- 3, 2, 1 Ground 5/2 3/2 32 079.25 1001

727 4, 2, 2«— 3, 2, 1 Ground 11/2 9/2 32 095.8 1001

111 4, 2, 2<- 3, 2, 1 Ground 32 112.88 1001

111 4, 2, 1-^ 3, 2, 1 Ground 7/2 7/2 32 126.35 1001

111 4, 2, 2<— 3, 2, 1 Ground 7/2 5/2 32 126.35 1001

111 4, 2, 2«— 3, 2, 1 Ground 9/2 9/2 32 142.8 1001

111 4, 2, 2«— 3, 2, 1 Ground 9/2 7/2 32 142.8 1001

111 4, 2, 3-^ 3, 2, 2 1 5/2 3/2 32 034.6 1001

111 4, 2, 3-^ 3, 2, 2 1 5/2 5/2 32 034.6 1001

111 4, 2, 3<— 3, 2, 2 Ground 5/2 5/2 32 065.4 1001

111 4, 2, 3*— 3, 2, 2 Ground 5/2 3/2 32 065.4 1001

121 4, 2, 3*— 3, 2, 2 Ground 11/2 9/2 32 082.5 1001

121 4, 2, 3*- 3, 2, 2 Ground 32 099.42 1001

111 d.4", 2 Ground 7/2 5/2 32 113.0 1001

111 4, 2, 3"^ 3, 2, 2 Ground 7/2 7/9 32 113.0 1001

111 4, 2, 3-^ 3, 2, 2 Ground 9/2 9/2 32 129.4 1001

in 4, 2, 3-^ 3, 2, 9 Ground 9/2 7/2 inniluV/1

111 4, 3, 2«- 3, 3, 1 1 9/2 9/2 32 000.4 1001

111 4, 3, 2-^ 3, 3, 1 Ground 5/2 3/2 32 016.6 1001 '

1. All 432*— 331 assignments are uncertain; mey may be 431 «— 330. '
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

727 4, 3, 2^ 3. 3, 1 Ground y/z 0/9y/z 32 029.6 1001 '

727 4, 3. 2^ 3, 3, 1 1 11/2 9/2 32 039.4 1001 '

797 4, 3, 2^ 3, 3, 1 Oround 11/2 9/2
Qo n7n AoZ U/U.4'

111 4, 3, 2^ 3, 3, 1 1 7/2 5/2 32 091.5 1001 '

T21 A Q
J^ Z* o, O, 1 Ground 32 104.75 1001 '

111 A O o o^ o, o, 1 Ground 7/9ill Q /9 32 122.2 1001 '

727 4, 3, 2^ 3, 3, 1 1 9/2 7/2 32 145.8 1001 '

797 4, 3, 2^ 3, 3, 1 1
7 /9 7 /9'/z

QO 1 CQ 7oZ loV. / lUUl
111 4, 3, 2-^ 3, 3, 1 Ground 5/2 5/2 32 164.2 1001 '

797 4, 3, 2^ 3, 3, 1 i^rouna 9/2 7/2 Q9 1 7A Ac:oZ 1 /O.OD 1 AAl 1luui

111 4, 3. Z* O, .7,
1
1 Ground 7/2 7/2 32 190.7 1001 •

C'^HBr*" 728 1, 0, 1^ 0, 0, 0 Ground Q /9o/z 7 960.00 1001
728 1, 0, 1^ 0, 0, 0 Ground 3/2 3/2 8 058.90 1001
79ft
I zo 2. 0, 2^ 1, 0, 1 vrrouna 3/2 3/2 1 ^ ft7Q 057

728 2, 0, 2*- 1, 0, 1 Ground 3/2 3/2 15 879.7 1001

728 2, 0, 9< 1 A
Z^^ I, u. 1 1 7/2 5/2 15 934.2 1001

728 2. 0, 2^ 1, 0, 1 \ o/Z Q/9o/Z 15 934.2 1001

728 2, 0, 2*- 1, 0, 1 Excited 7/2 5/2 15 934.3 937
79ft 2, 0, 2^ 1, 0, 1 Lrrouna 7/2 5/2 1 Q/l Q QID v+y.D lUUl

728 2, 0, 2^ 1, 0, 1 Ground 5/2 3/2 15 949.5 1001

728 2, 0, 0« 1 AZ* 1, u. 1 Ground 15 958.13 .06 992

728 2, 0, 2^ 1, 0, 1 Ground C/9 ^ /9 16 048.1 1001

728 2, 1. 1^ 1. 1. 0 Ground 1/2 1/2 16 158.4 1001
79ft
i ZO 2, 1, 1^ 1, 1, 0 Ground 3/2 1/2 If. 9nQ 710 ZUO. /

1 1iUUl

728 2, 1, 1^ 1, 1, 0 Ground 3/2 1/2 16 203.8 937
728 2, 1, nu 1 7/2 5/2 16 219.8 1001

728 2, 1, 1*- 1, 1, 0 Ground 7/9 ^/9 16 232.7 1001

728 2, 1, 1^ 1, 1, 0 Ground 16 256.67 .04 992
L Zo 2, 1, 1^ 1, 1, 0 Ground 5/2 5/2 1 A 97ftiO Z ( O.o 1 nnilUUl

728 2, 1, 1^ 1, 1. 0 Ground 3/2 3/2 16 299.2 1001
728 2, 1.

nu Ground 5/2 3/2 16 331.4 1001

728 2, 1. 2^ 1. 1, 1 Ground 1 /9 1 /9i/Z 15 565.1 1001

728 2, 1, 2^ 1, 1, 1 Ground 3/2 1/2 15 618.0 1001
79ft
/ ZO 2, 1, 2^ 1, 1. 1 Ground 3/2 1/2 ^^ Ai ft 9lO Olo.Z 9.Z OQ7

728 2, 1, 2^ 1, 1,

}

1 7/2 5/2 15 620.1 1001

. 728 2. 1, '^f^ 1 1 Ground 7/2 .5/2 15 638.2 1001

728 2, 1, 2^ 1, 1. 1 Ground 15 663.84 .04 992
728- 2, 1, 2^ 1, 1, 1 Ground 5/2 5/2 15 691.3 1001
798 2, 1, 2^ 1, 1, 1 Ground 5/2 5/2 1 ^ f\Q^ 7 Q^7

728 2, I, 2^ 1, 1, Ground 3/2 3/2 15 699.5 1001

728 2, 1.
9< 1 1Z* 1, 1, Ground 5/2 3/2 15 737.2 1001

728 3. 0. 3-^ 2. 0, 2 Ground 5/2 5/2 23 850 5 259
728 3, 0, 3^ 2, 0, 2 Ground 3/2 3/2 23 854.6 1001
79Q
/ Zo 3, 0, 3^ 2, 0, 2 tjrouna .5/2 5/2 23 883.1 1001
728 •

3, 0, 3^ 2. 0, 2 1 9/2 7/2 23 904.9 .3 259 2

728 3, 0, 3<— 2, 0, 2 Ground 9/2 7/2 23 928.9 1001

728 3, 0, 3*- 2, 0, 2 . Ground 7/2 5/2 23 928.9 1001
728 3, 0, 3^ 2, 0, 2 Ground 7/2 5/2 23 929.30 .1 259
79Q
/ Zo 3. 0, 3^ 2, 0, 2 Ground 9/2 7/2 oo oon orvZo yzy.ou Zov
728" 3, 0, 3^ 2, 0, 2 Ground 23 933.31 .07 992
728 3, 0, 3^ 2, 0, 2 Ground 3/2 1/2 23 952.7 1001

728 3, 0, 3^ 2, 0, 2 Ground 5/2 3/2 23 952.7 1001
728 3, 0, 3^ 2, 0, 2 Ground 3/2 1/2 23 955.14 .1 259
728 3, 0. 3^^ 2, 0, 2 Ground 5/2 3/2 23 955.14 .1 259

1. 4^2 *— 331 assignments are uncertain; they may be 431 «— 330.

2. The author indicates excited mode as Vs, but later measurements on other lines in this same group have been identified as vm.
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Aoc. Ref.
INC. Quantum Nos. r

I?
r MJ-lz ±MHz

1101 79R
i

a A Q< 0 a 0
0, u, 0^ z, u, z Orouncl 7/2 7/2 9/1 1 1^z^ Uz / . 1

0

1 AAllUUl
728 3, 1, 2^ 2, 1, 1 1

a /93/2 24 307.8 1001
728 3, 1, 2^ 2, 1, 1 Ground 3/2 3/2 24 327.1 1001

q 1 o< oil0, i, z*^ z, 1, 1 11 5/2 5/2 z4 o4o.O 1001
79ft
/ Zo a 1 9* 9 110 , t , Z * Z , i , 1 11 3/2 1/2 z4 000.oU 1001

/Zo Q 1 o*i 9 11
0, 1, Z*^ Z, 1, 1

1
9/2 7/2 z4 353.60 1001

728 3, 1, 2^ 2, 1, 1 1 7/2 5/2 24 353.9 .3 2.592

728, 3, 1, 2-^ 2, 1, 1
,1

9/2 7/2 24 353.9 .3 2.59
0 1 9- 0 1 10, i, z* z, 1, i Ground 5/2 5/2 Z4 oDo.U 2.59

79ft Q 1 0*: 9 110, 1, Z* Z, 1, 1 Ground 9/2 7/2 z4 372.90 .1 259

79Q
/ZO Q 1 O.*^ Oil

0, 1, z<— Z, 1, 1 Ground 3/2 1/2
9/1 a70 OAz4 d/z.90 1

728 3, 1, 2^ 2, 1. 1 1 5/9 3/2 24 378.0 1001
728 3, 1, 2*- 2, 1, 1 1 7/2 5/2 24 378.0 1001
728 3, 1, 2<- 2, 1, 1 Ground 24 383.26 .05 992
728 3, 1, 2^ 2, 1, 1 Ground 5/2 3/2 24 397.25 1001

728 3, 1, 2«— 2, 1, 1 1 —ri^ 1 1 M rl 7/2 5/2 9/1 QQ7 O^. a
.0 ZDV

728 3, l\ 2^ 2,' 1,' 1 1 7/2 7/2 24 423.4 1001
728 3, 1, 2^ 2, 1, 1 Ground 77'2 "

7/2 24 443.0 1001
728 3, 1, 3^ 2, 1, 2 Ground 3/2 3/2 23 431.00 1001
728 3, 1, 3^ 2, 1, 2 1 9/2 7/2' / z. 23 455.00 1001

728 3, 1, 3*- 2, 1. 2 J-iAL ILCQ 9/2 7/2 23 455.5 937
728 3, 1, 3^ 2, 1, 2 1 Q /9 7/2 23 460.0 .3 2592
728 3, 1, 3^ 2, 1, 2 Ground /9o/z 5/2 23 470.9 937
728 3, 1, 3<— 2, 1, 2 7 /O//z 5/z Zo 4'OU.UU 1 AAl

728 Lrround 0/99/z 7/Z 23 482.5 1001

-

790 0 1 Q^^ 9 19
0, 1, 0^ Z, 1, z Ljrouna 3/2 1/2 23 483.90 1001

728 3, 1, 3^ 2, 1, 2 Ground 23 493.15 .04 992"

728 3, 1, 3<- 2, 1, 2 Ground 7/2 5/2 23 507.1 1001
/Zo 3 10 ^ 0 1 9

0, I, 0*— Z, 1, Z Ground 5/2 3/2 23 508.45 1001
728 3, 1, 3«— 2, 1, 2 1 7/2 7/2 23 531.40 1001

79ft
t ZO a 1 3< 9 190, i, 0*^ z, i, z oround 7/2 7/2 9 a c^o aZD d6U.D 937

-

-

728 3, 2, 1^ 2, 2, 0 Ground 3/2 1/2 23 846.9 loor
728 3, 2, 1^ 2, 2, 0 1 9/2 7/2 23 893.5 1001

728 3, 2, l'^ 2, 2, 0 1 112 7/2 23 893.5 1001

728 Q 9 1^ 9 9 0 r A 7/9'/z 7/9'/z 23 560.3 937

TOO 0 0 1 ^ 9 9 n
0, z, 1*— z, z, u L»round 7/2 7/2 9a Qi A AZo VIO.D 1 nni

728 3, 2, 1^ 2, 2, 0 1
a /9 o/z 23 922.1 1001

728 3, 2, 1^ 2, 2, 0 1
C /9D/Z o/z 23 922.1 1001

TOOllo Q 0 1 ^ 9 9 A
0, Z, 1< Z, Z, U Ground 9Q Q/1/1 Q7 .UD QQ9wz

TOO Q 0 1 ^ 9 9 n
0, z, 1*^ z, z, U Ground a /9 Q /9o/z 95 Q/1

1

Zo V^-o.i iUUl

70Q 0 0 1 * 0 0 n
0, Z, 1* z, z, u Ground 5/2 3/2 Zo yi-o.l 1 nni

728 3, 2, 1*- 2, 2, 0 1
C/9D/Z o/z 23 992.4 1001

728 3, 2, 1^ 2, 2, 0 1 7 /9//Z 23 992.4 1001
70Q

0, Z, Z, Z, U Ground 1^/9D/Z o/z OA ^^^^ 1Z^ Uio.l 1 nni

70Q
/Zo 0, z, 1* z, z, U L»rouna 7/2 5/2 9/1 m ^ 1Z^- Uio.l 1 nni

728 3, 2, 2^ 2, 2,

1

Ground 3/2 1/2 23 841.6 1001

728 3, 2, 2^^ 2, 2, 1 ( . Tc\ 1 1 n H 3/2 1/2 23 841.6 .2 937

728 3! 2! 2^ 2! 2! 1 1 9/2 7/2 23 888.4 1001

728 3, 2, 2^ 2, 2, 1 1 7/2 7/2 23 888.4 1001

2. The author indicates excited mode as v.5, but later measurements on other hnes in this same group have been identified as Vm.
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Bromoethene Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F'
1

F,

1

F MHz ±MHz

728
1

3, 2, 2*- 2, 2, 1 Ground 7/21 7/9 23 911.6 1001

728
1

3, 2, 2->- 2, 2, 1 Ground 9/2| 7/2 23 911.6 937
728 3, 2, 2<- 2, 2, I 5/2 3/2 9^^ 94.0 0 1001

728
1

3, 2, 2<- 2, 2, 1 Ground 3/2 3/2 23 940.0 1001

728 3, 2, 2*- 2, 2, 1 Ground 23 940.06 .05 992

728
1

3, 2, 2-^ 2, 2, 1 Ground 7/21 5/2 24 010.3 1001
728

1
3, 2, 2<^ 2, 2, 1 Ground 5/2| 5/2 24 010.3 1001

728
1

4. 1, 3^ 3, 1, 2 1 5/2 5/2 32 399 0 1001

728
i

4, 1, 3-^ 3, 1. 2 Ground 5/2 5/2 32 438.2 1001

728 4, 1^ 3<— 3, 1, 2 1 11/21 9/2 32 470.1 1001

728
1

4, 1, 3-^ 3, 1, 2 1 5/21 3/2 32 478.1 1001
728 4, 1, 3-^ 3. 1, 2 Ground 7/2! 7/2 32 485.7 1001

728
1

4, 1, 3^ 3, 1, 2 7/2| 5/2 32 488 0 1001

728
1

4, 1, 3<- 3, 1, 2 Ground 11/21 9/2 32 503.8 1001

728
1

4, 1, 3<— 3, 1, 2 Ground 5/2| 3/2 32 508.5 1001

728
1

4, 1, 3«- 3, 1, 2 Ground 32 509.46 1001

728 4, 1, 3-^ 3, 1, 2 Ground 9/21 7/2 32 513.7 1001

728 4, 1, 3*- 3. 1, 2 7/2| 5/2 32 518 3 1001

728
1

4, 1, 3-^ 3, 1, 2 Ground 9/2i 9/2 32 583.5 1001

728 4, 1^ 4<— 3, 1, 3 Ground 5/21 5/2 31 244.2 1001

728
1

4, 1, 4«- 3, 1, 3 1 7/91 7/9 31 259.6 1001

728
1

4, 1, 4^^ 3, 1, 3 1 11/21 9/2 31 280.4 1001

728 4, 1, 4^ 3, 1, 3 I 5/2 3/2 ^1 986 n 1001

728
1

4, 1, 4*- 3, 1, 3 1 9/2| 7/2 31 290.3 1001

728
1

4, 1^ 4<— 3, 1, 3 Ground 7/2 7/2 31 295.8 1001

728
1

4, 1, 4-^ 3, 1, 3 Ground 11/2 9/2 31 316.4 1001

728 4, 1, 4-^ 3, 1, 3 Ground 5/2| 3/2 31 321.8 1001

728 4, 1, 4-^ 3, 1, 3 ( vrrti I nH 31 322 27 1001

728
1

4, 1, 4-^ 3, 1, 3 Ground 9/2 7/2 31 326.2 1001

728 4^ \^ 4<— 3, 1 3 Ground 7/2 5/2 31 331.8 1001

728
1

4, 1, 4-^ 3, 1, 3 Ground 0/9 0/9 31 403.6 1001

728 4, 2, 2-^ 3, 2, 1 1 11/21 9/2 31 886.1 1001

728 4, 2, 2-^ 3, 2, I I 7/2 7/2 •^1 91 9 05 1001

728
i

4, 2. 2<- 3, 2, 1 1 7/2| 5/2 31 912.05 1001

728
t

4. 2, 2<— 3, 2, 1 Ground 11/2| 9/2 31 917.0 1001

728
1

4, 2, 2^ 3, 2, 1 1 9/21 7/2 31 925.65 1001

728 4, 2, 2^ 3, 2, 1 1 9/2| 9/2 31 925.65 1001

728 4, 2, 2-^ 3, 2, I 31 931 36 1001

728
!

4, 2, 2'^ 3, 2, 1 Ground 7/2 5/2 31 942.8 1001

728 4^ 2, 2<— 3, 2, 1 Ground 7/2 7/2 31 942.8 1001

728
1

4, 2, 2<- 3, 2, 1 Ground 9/9 7/9 31 956.2 1001

728 4, 2, 2^ 3, 2, 1 Ground 9/2| 9/2 31 956.2 1001

728 4, 2, 3^ 3, 2, 2 I 5/2| 5/2 31 859 0 1001

728
1

4, 2, 3^ 3, 2, 2 1 5/2! 3/2 31 859.0 1001

728
1

4, 2, 3^ 3, 2, 2 1 11/21 9/2 31 872.85 1001

728
I

4, 2, 3*- 3, 2, 2 Ground 5/2! 3/2 31 889.95 1001

728 4, 2, 3*- 3, 2, 2 Ground 5/2 5/2 31 889.95 1001

728 4, 2, 3^ 3, 2, 2 1 7/2 7/2 31 898.8 1001

728 4, 2, 3-^ 3, 2, 2 1 7/2| 5/2 31 898.8 1001

728 4, 2, 3^ 3, 2, 2 Ground 11/2

!

9/2 31 903.95 1001
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F/ F' F, F MHz ±MHz

:C'^HBr*' 728 4, 2, 3<— 3, 2, 2 Ground 31 918.09 1001
728 4, 2, 3<— 3, 2, 2 Ground 7/2 7/2 31 929.55 1001

728 4, 2, 3<— 3, 2, 2 Ground 7/2 5/2 31 929.55 1001
728 4, 2, 3^ 3, 2, 2 Ground 9/2 9/2 31 942.8 1001

728 4, 2, 3«- 3, 2, 2 Ground 9/2 7/2 31 942.8 1001

728 4, 3, 2«— 3, 3, 1 1 5/2 3/2 31 818.6 1001 '

728 4, 3, 2«— 3, 3, 1 Ground 5/2 3/2 31 849.5 1001 '

728 4, 3, 2«— 3, 3, 1 Ground 9/2 9/2 31 860.3 1001 '

728 4, 3, 2«- 3, 3, 1 1 11/2 9/2 31 863.7 1001 '

728 4, 3, 2*- 3, 3, 1 Ground 11/2 9/2 31 894.55 1001 '

728 4, 3, 2«— 3, 3, 1 1 7/2 5/2 31 907.2 1001 '

728 4, 3, 2-<- 3, 3, 1 Ground 31 923.19 1001 >

728 4, 3, 2^^ 3, 3, 1 Ground 7/2 5/2 31 937.95 1001 '

728 4, 3, 2<^ 3, 3, 1 1 9/2 7/2 31 952.4 1001 '

728 4, 3, 2^ 3, 3, 1 Ground 5/2 5/z 31 972.8 1001 '

728 4, 3, 2«- 3, 3, 1 Ground 9/2 7/2 i\ 983.25 1001 '

728 4, 3, 2*- 3, 3, 1 Ground 7/2 7/2 31 995.00 1001 '

728 Not Reported Ground 1/2 1/2 15 565.1 937
728 Not Reported Ground 5/2 5/2 15 691.3 .1 903
728 Not Reported Ground 1/2 1/2 15 962.9 .2 903

728 Not Reported Ground 7/2 5/2 16 232.9 937
728 Not Reported Ground 5/2 5/2 16 278.4 937
728 Not Reported Ground 3/2 3/2 24 327.2 937

/~'12IJ C UBr 729 3, 2, Ground 21 989.0 756
729 3, 2, Ground 22 010.5 756
729 3, 2, Ground 22 779. 5. 755
729 3, 2, Ground 22 908.0 756
729 3, 2, Ground 22 917.9 .2 902

729 3, 2, Ground 22 942.0 756
729 3, 2, Ground 23 318.0 .1 902
729 3, 2, Ground 23 337.8 .1 902
729 3, 2, Ground 23 339.0 756
729 3, 2, Ground 23 354.9 .2 902

729 3, 2, Ground 23 389.3 .1 902
729 3, 2, Ground 23 462.9 .2 902
729 3, 2, Ground 23 511.53 756
729 3, 2, Ground 23 526.1 .1 902
729 3, 2, Ground 23 547.9 .1 902

729 3, 2, Ground 23 611.7 .1 902
729 3, 2, Ground 23 624.43 756
729 3, 2, Ground 23 637.19 756
729 3, 2, Ground 23 772.6 .2 902
729 3, 2, Ground 23 797.3 .2 902

729 3, 2, Ground 23 818.8 .1 902
729 3, 2, Ground 23 843.8 .1 902
729 3, 2, Ground 23 860.89 756
729 3, 2, Ground
729 3, 2, Ground 23 924.35 756

729 3, 2, Ground 23 937.1 756

I

1. All 432 *~ 331 assignments are uncertain; they may be 43i *— 330.
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Bromoethene Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Ace. Ref.

No.
1

Quantum Nos. F' F' F F MHz ±MHz

C'^DBr" 729
1

3, , 2, , Ground 23 942.9 756
729 3, , 2, , Ground 23 957.7 .1 902
729

1
3, , 2, , Ground 24 103. 5. 755

729 3, , 2, , Ground 24 103.39 756
729 2, , Ground 24 139.0 756

729
1

2, , Ground 24 146.7 756
729 Not Reported Ground 15 469.5 .2 903

Not Reported Ground lO Dio. /
1
.1 9Uo

729 Not Reported Ground 15 522.1 .1 903
Ton/zV

1

Not Reported Ground 15 555.6 .2 903

729
1

INOt Reported Ground 15 607.0 .1 903

C'^HBr'> 731
1

3, , 2, , Ground 20 956.6 .3 902
731 3, , 2, , Ground 21 242.6 756
7Q 1lOL

\

3, , 2, , Ground Ol oco czl Zoo.o /DO

731 3, . 2. , Ground 21 284.4 .2 902
731

1

Qo. 2, , Ground 21 285.9 756

731
1

3, , 2, , Ground 21 300.0 .05 756
731 3, , 2, , Ground 21 343.8 .1 902
731

1

3, . 2, , Ground 21 696.8 .1 902
731

1

3, , 2, , Ground 21 742.6 .3 902

--
731

1

Q
-J? •> 2, , Ground 21 861.0 756

731
1

3, , 2, , Ground 21 871.7 .3 902

731
1

3, , 2, , Ground 21 887.5 756
i\Ot Reported Ground loz.y o.Z yuo

731 Not Reported Ground 14 197.2 .1 903

731 Not Reported Ground 14 212.1 .2 903

701
iol

1

Not Reported Ground 1 /I 07O Cz /y.o 1
.1

OA 3yuo

731 Not Reported Ground 14 474.1 .1 903

731 INOt Reported Ground 14 552.1 .1 903

C'^DBr" 732
i

3, , 2, , Ground 20 505.83 10. 756
732 3, , 2. , Ground 20 535.86 10. 756

732
1

3, , 2. ,
Ground OA C OA ACZU ooo.oo 1 A

lU. too

732
1

3, , 2, , Ground 20 554. 5. 755

732 o
o, , 2, , Ground 20 554.03 10. 756

732
1

3, , 2, , Ground 20 556. 5. 755

732 3. . 2, , Ground 20 885.52 10. 756

732 3, , 2, , Ground OA Al 1 1 AZu 911.19 1 A
lU. /do

732 3, , 2, , Ground 21 110.9 .1 902

732
1

3, , 2, , Ground 21 285.4 .2 902

732
1

3, , 2, , Ground 21 321.8 .2 902

732 3, . 2. , Ground 21 333.0 .2 902

732
1

3, , 2, , Ground 21 345.8 .1
AAOyuz

732 3, , 2, , Ground 21 437.0 .1 902

732 3, , 2, , Ground 21 450.9 .1 902

732 3, , 2, , Ground 21 479.8 .1 902

732 3, , 2, , Ground 21 512.2 .1 902

732 3. , 2, , Ground 21 521.8 .2 902

732 3, , 2, , Ground 21 542.9 .1 902

732 Not Reported Ground 13 911.7 .2 903
i
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bromoethene Spectral Line Table

Isotopic Species Id. Rotationa 1 Vib. State Hyperfine Frequency Acc. Ref.

INO. Quantuin N OS.
17' 17 MHz ±IVlHz

iC'^^DBr" 732 Not Reported Ground 14 004.9 .1 903
732 Not Reported Ground 14 297.1 .2 903
"70 0
162. Not Reported Ground 1/1 Q 0 1 O14 ool.o 1

.1
AAO903

"700 Not Reported Ground Ol C 7 1 Azl o/l.o 1
.1

AAO902

O ISTJL Hi :L. HBr (66 2, 0, 2<- 1, 0, 1 Excited 7/2 5/2 lo Z44.0 A07937
733 2, 0, 2<- 1, 0, 1 Ground '/z o/z 15 259.0 937

733 2, 0, 2^ 1, 0, 1 Ground 15 269.00 .11 992
'7Q Q

2, 1, 1^ 1, 1,
r\
u Ground '/z o// lo oZo.o (10 7VO /

/oo
o
Z, 1, 1, U Ground lo .000.04 AC

.U.0
AAOyyz

733 2, 1, 1, 0 Ground 5/2 5/2 15 580.0 937
733 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2 15 604.9 937
733 2, 1, l'^ 1, 1, 0 Ground 7/2 5/2 15 643.4 937
733 2, 1, 2<- 1, 1, 1 Ground 14 900.18 .05 992
733 6, 2, 2 Ground 9/2 7/2 22 894.8 937

733 3, 0, 3-^ 2, 0, 2 Ground OO AAA 1 Ozz VUU.lo AO AAO992

733 3, 0, 3-^ 2, 0, 2 Ground 9/2 7/2 23 012.2 937
733 3, 1, 2^ 2, 1, 1 Ground o/z o/z 23 261.8 937

733 3, 1, 2^ 2, 1, 1 Lxcited 9/2 7/2
OQ OAO Czo zyo.o A07937

733 3, 1, 2^ 2, 1, 1 Ground 5/z o/z OQ 9A7 OZO 30/.

2

A07937

733 3, 1, 2^ 2, 1, 1 tiXcited 7/2 5/2 23 327.6 937
733 3, 1, 2-^ 2, 1, 1 Ground 23 328.91 .06 992
733 3, 1, 2-^ 2, 1, 1 Excited 7/2 7/2 23 382.6 .2 937

733 3, 1, 3^ 2, 1, 2 Ground O'l /I on ^ /Iz2 4o0.64 (\A
.1)4

AAO992

733 3, 1, 3^ 2, 1, 2 Ground //z 22 561.0 AO 793 /

166 3, 2, 1^ 2, 2,
A Ground OO ml AAZZ yii.uo .Uo ooo

733 3, 2, 2^ 2, 2, 1 Ground 22 906.58 .05 992

733 Not Reported Ground 5/2 5/2 15 022.1 937

(66 Not Reported Ground 3/2 3/2 lo Uoo.o 0.z Vo /

733 Not Reported Ground DfZ o/z 15 076.7 937

'79 O166 Not Reported Ground 7/2 o/z OO AAA Czz yyu.o A079o /

733 Not Reported Ground 7/2 7/2
OO /I AA A16 400.4 .2 937

/^•I.ILJT) fil
:C HBr" 734 2, 0, 2^ 1, 0, 1 Excited 7/2 5/2 15 155.3 937

734 2. 0, 2^ 1, 0, 1 Ground 15 178.27 .07 992
734 2, 1, 1-^ 1, 1, 0 Ground 1/2 1/2 15 361.5 937
734 2, 1, 1^ 1, 1, 0 Ground 3/2 1/2

1 C /I A^ /I15 406.4 A07937
734 2, 1, 1^ 1, 1, 0 Ground 7 /O

7/2 5/z 15 435.8 A0793/

734 2, 1, 1^ 1, 1, 0 Ground 1 C /I CA CA15 459.59 A/1.04 AAO992

734 2, 1, 1^ 1, 1, 0 Ground 5/z 5/z 15 481.0 937
734 2, 1, 1^ 1. 1, 0 Ground o/z o/z 15 502.3 937
734 2, 1, 2^ 1, 1, 1 Ground 1 /o

1/2
1 /o
1/2

1 A OAO C14 802.0 .1
AO 7937

'7Q /I16'* 2, 1, 2^ 1, 1, 1 Ground 1 A AAA 0/114 yuu.z4 AC.Uo onoyyz

16'* 3, 0, 3^ 2, 0. z Ground OO ncA /^Azz /o4.oy AO.Uo oooyyz
734 3, 1, 2^ 2, 1, 1 Ground o/z 23 131.6 937
734 3, 1, 2-^ 2, 1, 1 Excited 9/2 7/2 23 159.1 937

3, 1, 2^ 2, 1,
1
1 Ground 9/2 7/2 OO 1 77 1ZO 1 / /.I

O07yo /

/ 6'* 3, 1, 2^ 2, 1,
1
1 Ground OO 1 07 0716 18 /.z/ OQ.Uo oooyyz

734 3, 1, 2*- 2, 1, 1 Ground 5/2 3/2 23 198.2 .3 937
734 3, 1, 3^ 2. 1, 2 Ground 3/2 3/2 22 286.9 937
734 3, 1, 3^ 2, 1, 2 Ground 22 349.17 .04 992

238-605 0-68— 11
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
j
Acc. Ref.

No. Quantum Nos. F/
1
F' F,

1

F MHz
1
±MHz

C'^HjrC'^HBr*' 734 3, 2, 1-^ 2, 2, 0 Ground
1

^/^ 1 1 /9
1

i/^ 22 676.4 937
734 3, 2, 1«- 2, 2, 0 Ground 22 774.41

1
.05 992

3, 2, 2<- 2, 2,
1
1 Ground

1
9/2

1
7/2 OQ7

734 3, 2, 2^ 2, 2, 1 Ground 22 770.11 .06 992
734 3, 2, 2'^ 2, 2, 1 Ground

1

5/2
1
3/2 22 770.4 937

734 3, 2, 2<- 2, 2, 1 Ground
1
7/2

1

1
5/2 22 840.3 937

734 Not Reported Ground
!

5/2
1
3/2 15 534.3 937

735 2, 0, 2<- 1, 0, 1 Ground 1 7/9 15 433.9 937
735 2, 0, 2<- 1, 0, 1 Ground 15 443.85

1

11 992
/ oo 2 l^t— \ I nu Ground

1
7/2

1

5/2 1 ^ ^Qft 9 Q^7

735 2 ]^ It— \ 1 0 Ground
1

15 726.64
!

.05 992
735 2 I ]^«_ I I 0 Ground

1
3/2 3/2 15 777.7 937

735 2, 1, 1-^ 1, 1, 0 Ground 1 c: /o
1

O/Z 15 815.7 937
735 2, 1, 2*- 1, 1, 1 Ground

1
3/2

1
1/2 15 111.0 937

too 2 2*— I I 11 Ground
1

1
.\3o QQ9WZ

735 2 2«— I I 1 Ground
1
5/2

1
5/2 15 199.15 937

735 2, 1^ 2«— 1^ 1^ 1 Ground
1
5/2

1
3/2 15 251.8 937

735 3, 0, 2^ 2, 0, 1 Ground 7/9 1 7/9
1

11^ 23 274.0 937
735 3, 0, 3<- 2, 0, 2 Ground 23 162.57

1
.10 992

i oo 3, 1, 2<- 2, 1, 1 Ground
1

5/2
1
5/2 Z.O OOO. (

Q^7

735 3, 1, 2^ 2, 1, 1 Ground 23 588.28
1

.06 992
735 3, 1, 2^ 2, 1, 1 Ground

1
7/2 5/2 23 604.9 937

735 3, 1, 2<- 2, 1, 1 Ground 7 /9 1 7 /9 23 658.3 937
735 3, 1, 3^ 2, 1, 2 Ground

1
5/2

\

5/2 22 719.0 937

i oo 3, 1, 3^ 2, 1, 9 Ground
1

99 74.^ ft7ZZ / 4-0.or
j

,\r± QQ9WZ
735 3, 1, 3*- 2, 1, 2 Ground 7/2

1

5/2 22 762.0 937
735 3, 1, 3^ 2, 1, 2 Ground

1
7/2

1

7/2 22 826.2 937

735 3, 2, 1-^ 2, 2, 0 Ground 23 171.03
1

.06 992
735 3, 2, 2-^ 2, 2, 1 Ground

1

9/2
1
7/2 23 135.1 937

t oo 3, 2, 2^ 2, 2, 1 Ground
1

£^0 L\J\J.OO
1

.vlU QQ9

735 3, 2, 2*- 2. 2, 1 Ground
1
7/2 5/2 23 247.3 937

735 Not Reported Ground
1
3/2

1

3/2 15 351.0 937

C"H2:C'2HBr«' 736 2, 0, 2^ 1, 0, 1 Ground
1 1

15 354.34
1

.06 992
736 2, 0, 2-^ 1, 0, 1 Ground

1
5/2

1

5/2 15 443.6 937
/ OO 2, 1, 1^ 1, 1,

nu Ground
1 1

ID Ooo.oV
\

.uo QQ9WZ
736 2, 1, 2«- 1, 1, 1 Ground

1 1

15 077.69
1

.05 992

736 3, 0, 3'^ 2, 0, 2 Ground
1

23 028.10
i

.08 992

736 3, 1, 2<- 2, 1, 1 Excited 1 Q /O
1
^1^ Q /O

1

J/'' 23 374.7
1

-2 937

736 3, 1, 2«- 2, 1, 1 Excited
1
9/2

1

7/2 23 420.7 937
7^1Atoo 3, 1, 2«- 2, 1, 1 Ground

1
9/2

1
7/2 9Q /l^Q A. 0^7

736 3, 1, 2-^ 2, 1, 1 Ground
1

23 448.69
1

.08 992
736 3, 1, 2^^ 2, 1, 1 Ground 7/2

1

5/2 23 462.6 937

736 3, 1, 3*- 2. 1, 2 Ground
1 1

22 615.89
1

.04 992

736 3, 1, 3-^ 2, 1, 2 Ground
1
7/2

1

7/2 22 683.0 937
7^A 3, 1, 3^ 2, 1,

9 Excited
1
9/2

i

7/2 99 7nR ftZZ (Uo.O Q57

736 3, 2, 1«- 2, 2, 0 Ground
1

23 038.04
1

.06 992
736 3, 2, 2<- 2, 2, 1 Ground

1

3/2
1
1/2 22 936.5 937

736 3, 2, 2<- 2, 2, 1 Ground
1

9/2
1

7/2

1

23 005.9 937

736 3, 2, 2^ 2, 2, 1 Ground 23 034.05
1

.05 992
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Bromoethene Spectral Line Table

Isotopic Species
1

Id.
i

i\0.
\

Rotational

Quantum Nos.
1

Vib. State rtyperfine
IT' 1 IT r

Frequency
ivirtz

1
Acc.

\
— iviriz

Ref.

rit>r lOK>
\

1 '1 01 iveportecl (j'round 1/2| 1 /9 057

736
1

Nr>tINOl Reported Ground
1
3/21 1/2 15 031.8 937

736 Reported Ground 7/21 5/2 15 053.2 937
lO\J

\

Not Reported Ground 3/2| ^/9 1 ^ 97A A10 Z ( 0.'+ 057

Not Reported Ground 1/2| 1 /9VIZ 1 5A 510 OoO.o Q57

Not Reported Ground
1

7/2| o]Z 1 ^ AHO Q10 ouy.tt 057

736
1

INOl Reported Ground 5/21 5/2 15 654.8 937
736

1

INOl Reported Ground 3/2 3/2 22 553.6 937
736

1

IN 01 Reported Excited 9/2 7/2 22 580.6 937
736

1

Reported Ground Q/9 7/2 23 023.5 937

(o\>
\

Not Reported Ground 01z 5 /9o/Z 95 5Q5 A

112. v-< fiDr 9 n 2^ 1, 0, Ground 7/2 o/Z lo o4o.'^- yo /

737

1

9 nz, u. 2^ 1, 0, 1 Ground 15 853.47
1

-11 992

737

1

9 1 !•«- 1, 1, Ground 16 156.52
1

.09 992
7Q7 2, 1,

2-<- 1. 1, Oround O/Z 1 c 4 no '7

1

VO (

737 2, 1,
2-^ 1, 1, Ground 7/9 D/Z 10 OZ^.Z 037Vo/

to i
\

2«- 1, 1. Ground 10 000.00
1

.uo OQ9yyz
737

i

9 1 2*- 1, 1, 1 Ground 5/2 5/2 15 588.3 937
737 0, u, 3-^ 2, 0, 2 Ground 23 776.36

1
.09 992

757 1tot
\

3, 1, 2^^ 2, 1,
r

Excited 9/2 7/9 z** ZUl.O 057yo i

7Q7 1 3, 1, 2<- 2, 1, Ground 9/1 955 Q5Z^h Zoo.Oo
1

.UO 009yyz

3*- 2, 1,
9 1 Ground 5/9 5/9 95 O^f, ALo ZOO.

4

057yo /

737 3^ 2, 1, 2
1

Ground of^ 5/2 23 302.9 937
737 3«- 2, 1, 2

1

Ground 23 330.08
1

.05 992
7Q7 !

3, 1, 3-^ 2, 1,
9z

I

Ground 7/2 ZO O'+i.O 1 5 Q57yo /

7Q7 1

3, 1, 3-^ 2, 1,
9Z

1

Ground 7/9 7/9 95 /Il A 1ZO '+1U.1 Q57yo /

ioi
1

3, 2, 1<- 2, 2, nu
1

Oround 95 7ftft f\f\ZO /oo.uo 1 OA
1

.UD 009yyz

737

1

^ 9 2<- 2, 2, 1 Ground 23 783.36
1

.08 992

737

1

3 2 2-^ 2, 2, 1 Ground 7/2 5/2 23 868.0 937
737 IN 01 Reported Ground 7/2 5/2 15 643.4 937
737 IN 01 Reported Ground 5/2 5/2 16 208.3 937

ioi
\

Not Reported Ground 5/2 3 /9 1 A 9/17 n10 z4/.U OQ7yo /

7^lP 1too
\

9 n 2-^ 1, 0, 1
1

1

Ground 3/2 Q /OO/Z lo ooz.y QQ7yo/

738
1

9 nz, u. 2^ 1, 0, 1 Ground 7/2 5/2 15 753.2 937
738

I

9 0Z, Vj, 2^ 1. 0, 1 Ground 15 761.79
j

.06 992
75QioO

\

2, 1, 1, 1, u
1

Ground 1/2 1 /9 10 yoz.i Q57yo /

75Q 1too
\

2, 1, 1^ 1. 1. u
1

ijround lO UOl.oU
I

.UO yyz

too
\

9 1z, 1

,

1<- 1. 1. Ci Oround 5/2 O/Z 1 Aft5 A10 UoO.O 057yo /

738
1

9 1z, 1

,

2*- 1, 1, 1 Ground 1/2 1/2 15 366.9 937
738

1

9 1Zi If 2^ 1. 1. 1
1

Ground 3/2 1/2 15 419.7 937
75ftioO

\
2, 1, 2*- 1. 1,

11
/ • 1orouna 7/21 .

f^/9O/Z lo 'l^U.O Q37VO /

75ftioo
\

2, 1, 2^ 1, 1,
1 Ground ID WO-IU AA

1
.UO yyz

75Q
/ 00

\
2, 1, 2^ 1, 1,

1
1 1 Ground 5/2 3 /OO/Z lo OIU.I Q37yo/

738
1

3, 0, 3^ 2, 0, 2
1

Ground 3/2 3/2 23 558.9 937
738 3, 0, 3^ 2. 0, 2 Ground 5/2 5/2 23 587.1 937
738 3, 0, 3^ 2, 0, 2 Ground 23 638.68 .10 992
738 3, 1, 2^ 2. 1, 1 Excited 9/2 7/2 24 060.5 937

738
1

3, 1. 2^ 2. 1, 1
1

Ground 5/2 5/2 24 071.9 937
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Bromoethene Spectral Line Table

Isotopic Species Id.
t

Rotational Vib. State Hyperfine
|

Frequency Acc. Ref.

No.
1

Quantum ^ OS. f; F' Fl !
F

1

MHz ±MHz

C'^H2:C'^HBr«' 738
1

3, 1. 2-^ 2, 1, 1 Ground 24 090.58 .06 992

738 3. 1, 2^ 2, 1, 1 Ground 5/2
1
3/2

1

24 102.5 .5 937

loo
1

3, 1, 3^ 2, 1,
1
1 Ground 9/2 7/2

1

9/1 HQA 9 Q37yo I

738 3, 1, 3^ 2, 1, 2 Ground 5/2 5/2 23 174.5 937

738
1

1, 1, 2 Ground 9/2 7/2 23 186.0 937

738
1

3, 1, 3^ 2, 1, 2 Ground
1 1

23 196.72 .04 992

738
1

3. 1. 3^ 2, 1, 2 Ground 7/2
i

5/2! 23 210.6 937
too

\

3. 1. 3^ 2, 1, z Oround 7/2
1
7/2| Vo /

738
1

o.
o
z. 1*~ z. 2, 0 Ground 5/2

1
3/2| 23 650.7 937

738
i

3. 2, 1^ 2, 2, 0 Ground
i

23 650.76 .06 992

738
!

3, 2, 2^ 2. 2, 1 Ground 3/2 1/2 23 546.5 937
loo

1

3, 2, 2*- 2, 2, 1 Ijround 9/2 7/21 Li Ol IM
738 3, 2, 2^ 2, 2, 1 Ground 23 645.38 .06 992
738

>
o.

o
z. z* z. 2, 1 Ground 7/2

1
5/2

1

23 716.1 937

c-C'^HD-.C'^HBr'^ 739
1

2. 0, 2-<- 1, 0, 1 Ground 3/2
1

1
3/2| 15 328.8 .1 938

739 2, 0, 2^ 1, 0, 1 Ground 7/2 5/2 15 409.8 .5 938
toy

\

2, 0. 2^ 1, 0, 1 Ground 5/2 3/2 1 /I no Q C
.0 y.50

739
1

2. 0. 2<- 1, 0, 1 Ground 15 419.91 .06 938
739

1

Z, 'J* 0, 1 Ground 5/2 5/21 15 524.5 .1 938

739
1

2, 0, 2^ 1, 1 Ground o/z
1

1/2| 15 534.7 .2 938
739 2, 1. 1<— 1, 1, 0 Ground 3/2

1
1/2| 15 691.5 .1 938

2, 1. 1^ 1, 1,
AU Ground 7/2

!
5/2

1

ID /zO.V Voo
739 2, 1, 1^ 1, 1, 0 Ground 15 754.71 !05 938
739 9 1

1

,

1, 0 Ground 5/2
1
5/2| 15 778.1 .1 938

739
1

2. 1, 1^ 1.
1
1, 0 Ground O/Z

1 •j/^l 15 805.95 .1 938
739

I

2. 1, 1^ 1. 1, 0 Ground 5/2
1
3/2| 15 842.4 .2 938

/oy
\

2. 1, 2^ 1, 1,
1
1 Ground 7/2 5/2 lo UOU.o 1

. 1

739 2, 1, 2<- 1, 1, 1 Ground
1 1

15 089.11 .06 938
739 9 1 z* 1, 1 Ground 5/2 5/2| 15 124.7 .1 938

739 2, 1. 2^ 1,
1
1, 1 Ground 3 /9o/z 15 130.7 .1 938

739
1

2, 1, 2^ 1, 1, 1 Ground 5/2 3/2 15 175.8 .1 938
7^Qtoy

\

3. 0, 3^ 2, 0,
9Z Ground 3/2 3/2 ZO UO 1.0

1
. 1

739 3, 0, 3^ 2, 0, 2 Ground 5/2 5/2 23 064.9 .2 938
739 O

J,
A
u, 0, 2 Ground 9/2 7/2 23 118.8 .1 938

739
1

3. 0, 3^ 2, •J, 2 Ground 7 /O7/2 1 c yol5/z 23 118.8 .1 938
739 3, 0, 3^ 2, 0, 2 Ground 23 123.76 .06 938
/oy

\

3. 0. 3<- 2. 0, 9z Ground 3/2 1/21
90 1 /I A 9 9.z

739 3. 0, 3^ 2, 0, 2 Ground 5/2 3/2| 23 146.2 .2 938
739 O

0, 2 Ground 7/2 7/2 23 233.3 .1 938

739 3, 1, 2^ 2. 1, 1 1
0 /oo/z

1

23 549.5 .1 938

•
739 3, 1, 2^ 2, 1, 1 Ground 3/2 3/21 23 565.7 .2 938
7'^Q

1 3, 1, 2^ 2, 1,
1
1 5/2 5/21

90 CQQ ALo oyo.% 1
.1

739 3. 1. 2^ 2, 1, 1 1 9/2 7/2 23 601.7 .2 938
739

1

3, 1, 2^ 2, 1. 1 Ground 5/2 5/2 23 609.6 .2 938

739
1

3, 1, 2^ 2, 1. 1 Ground 9/2
1
7/21 23 617.9 .2 938

739 3, 1. 2^ 2, 1, 1 7/2
1
5/21 23 629.8 .2 938

739 3. 1, 2^ 2, 1, ; Ground 23 629.80 .06 938
739 3. 1. 2*- 2, 1. Ground 7/2

1
5/2| 23 646.3 .1 938

739
1

3, 1, 2^ 2, 1, Ground 7/2 7/21 23 697.6 .1 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
j

Ref.

No. Quantum Nos F' F MHz ±MHz

c-C'^HD:C'^HBr™ 739 3, 1, 3*— 2, 1, 2 Ground 3/2 3/2 22 558.8 .1 938
739 3, 1, 3<— 2, 1, 2 Ground 5/2 5/2 22 605.8 .2 938
739 3, 1, 3<— 2, 1, 2 Ground 9/2 7/2 22 620.2 •1 938
739 3, 1, 3^ 2, 1, 2 Ground 22 632.77 .08 938

739 3, 1, 3^ 2, 1, 2 Ground 7/2 5/z 22 648.6 .2
i

938

739 3, 1, 3*— 2, 1, 2 Ground 5/2 3/2 22 651.1 .2 938

739 3, 1, 3*— 2, 1, 2 Ground 7/2 7/2 22 712.8 •2 938
739 3, 2, 1*— 2, 2, 0 Ground 3/2

1 In
1/2 23 026.1 .2 938

739 3, 2, 1^ 2, 2, 0 Ground 7/2 7/2 23 107.95 .05 938
739 3, 2, 1-^ 2, 2, 0 Ground 9/2 7/2 23 107.95 .05 938

739 3, 2, 1*— 2, 2, 0 Ground 23 140.72 .06
1

938
739 3, 2, 1<— 2, 2, 0 Ground 3/2 3/2 23 140.9 •1 938
739 3, 2, 1<— 2, 2, 0 Ground 5/2 3/2 23 140.9 1 938
739 3, 2, 1-^ 2, 2, 0 Ground 5/2 5/2 23 222.6 2 9.38

739 3, 2, 1-^ 2, 2, 0 Ground 7/2 5/2 23 222.6 .2 938

739 3, 2, 2<— 2, 2, 1 Ground 3/2 1/2 23 019.1 .2 938
739 3, 2, 2«— 2, 2, 1 Ground 7/2 7/2 23 100.5 •1 938
739 3, 2, 2*— 2, 2, 1 Ground 9/2 7/2 23 100.5 •1 938
739 3, 2. 2^ 2, 2, 1 Ground 23 133.36 .06 938
739 3, 2, 2^ 2, 2, 1 Ground 3/2 3/2 23 133.6 •2 938

739 3, 2, 2<— 2, 2, 1 Ground 5/2 3/2 23 133.6 •2 938
739 3, 2, 2<— 2, 2, 1 Ground 5/2 5/2 23 215.2 .2 938
739 3, 2, 2<— 2, 2, 1 Ground 7/2 5/2 23 215.2 •2 938
739 4, 0. 4^ 3, 0, 3 Ground 7/2 5/2 30 829.0 998
739 4, 1, 3^ 3, 1, 2 Ground 5/2 5/2 31 422.4 998

739 4, 1, 3<— 3, 1, 2 1 11/2 9/2 31 475.9 998
739 4, 1, 3<— 3, 1, 2 Ground 7/2 7/2 31 477.4 998
739 4, 1, 3<— 3, 1, 2 1 5/2 3/2 31 480.7 998
739 4, 1, 3^ 3, 1, 2 1 31 482.30 .25 998
739 4, 1, 3^ 3, 1, 2 1 9/2 7/2 31 487.0 998

739 4, 1, 3*— 3, 1, 2 1 7/2 5/2 31 492.7 998
739 4, 1, 3<— 3, 1, 2 Ground 11/2 9/2 31 497.7 998
739 4,

1
1, «5 O, 1, 2 Ground 5/2 3/2 31 502.2 998

739 4, 1, 3-^ 3, 1, 2 Ground 31 503.89 .17 998
739 4, 1, 3^ 3, 1, 2 Ground 9/2 7/2 31 508.6 998

739 4, 1, 3<— 3, 1, 2 Ground 7/2 5/2 31 514.3 998
739 4, 1, 3<— 3, 1, 2 Ground 9/2 9/2 31 588.2 998
739 4, 1, 4^^ 3, 1, 3 Ground 5/2 5/2 30 081.8 998
739 4, 1. 4^ 3. 1. 3 1 11/2 9/2 30 137.4 998
739 4, 1, 4*- 3, 1, 3 1 5/2 3/2 30 142.6 998

739 4, 1, 4*— 3, 1, 3 Ground 7/2 7/2 30 142.65 998
739 4, 1, 4<— 3, 1, 3 1 30 144.14 •47

1

998
739 4, 1, 4<— 3, i. 3 1 9/2 7/2 30 149.1 998
739 4, 1, 4^ 3, 1, 3 1 7/2 5/2 30 154.6 998
739 4, 1^ 4^^ 3, 1, 3 Ground 11/2 9/2 30 167.4 998

739 4, 1, 4^ 3, 1, 3 Ground 5/2 o/z 30 173.8 998
739 4, 1, 4^ 3, 1, 3 Ground 30 174.38 .13

1

998
739 4, 1. 4^ 3. 1, 3 Ground 9/2 7/2 Qfi 1 7Q 7 QQR

739 4, 1, 4^ 3, 1, 3 Ground 7/2 5/2 30 185.3 998
739 4, 1, 4^ 3, 1, 3 1 9/2 9/2 30 239.6 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. a f;
1

F' F F
1

MHz ±MHz

c-C'2HD:C'2HBr's 739 4, 1, 4-^ 3, 1, 3 Ground
1

9/2 9/2| 30 271.1 998
739 4, 2, 2«- 3, 2, 1 Ground 11/2 9/2 30 845.2 998
739 4, 2, 2^ 3, 2, 1 Ground 30 861.81 998
739 4, 2, 2-^ 3, 2, 1 Ground 7/2| 5/2| 30 874.9 998
739 4, 2, 3<- 3, 2, 2 1 5/2 3/2 30 782.6 998

739 4, 2, 3^ 3, 2, 2 1 11/2 9/2| 30 798.75 998
739 4, 2, 3<- 3, 2, 2 Ground 5/2

1

3/2 30 809.2 998
739 4, 2, 3^ 3, 2, 2 1 30 815.49 998
739 4, 2, 3^ 3, 2, 2 Ground 11/2! 9/2| 30 825.4 998
739 4, 2, 3*- 3, 2, 2 Ground 30 841.92 .11 998

739 4. 2, 3^ 3, 2, 2 Ground
1

7/2 5/2| 30 855.2 998
739 4, 2, 3^ 3, 2, 2 Ground 9/2 7/2 30 870.8 998
739 4, 3, 2<- 3. 3, 1 Ground 5/2 3/2 30 762.6 998
739 4, 3, 2^^ 3, 3, 1 Ground 11/2 9/2 30 814.9 998
739 4, 3, 2«— 3, 3, 1 Ground 30 848.47 .19 998

739 4, 3, 2<- 3, 3, 1 Ground
1

7/2 5/2
i

30 865.3 998
739 4, 3, 2^ 3. 3, 1 Ground 5/2 5/2 30 906.6 998
739 4, 3, 2*- 3, 3, 1 Ground 9/2 7/2 30 918.5 998
739 4, 3, 2<— 3, 3, 1 Ground 7/2 7/2| 30 932.0 998
739 5, 2, 3-^ 4, 2, 2 Ground 7/2 5/2

1

38 576.4 998

- 739 5. 2, 3^ 4, 2, 2 Ground 13/2|
1

11/2| 38 579.4 998
739 5, 2, 3^ 4, 2, 2 Ground 38 589.30 .07 998
739 5, 2, 3^ 4, 2, 2 Ground 9/2

1 1
7/2| 38 599.3 998

739 5, 2, 3<— 4, 2, 2 Ground 11/2| 9/2 38 602.5 998

t-C'^HDrC'^HBr" 741 2, 0, 2<^ 1, 0, 1 Ground 5/2 3/2| 14 816.1 .1 938

741 2, 0, 2*- 1, 0, 1 Ground 7/2 5/2

1

14 816.1 .1 938

741 2, 0, 2^ 1, 0, 1 Ground 1/2
1

1/2 14 825.9 .1 938
741 2, 0, 2<- 1, 0, 1 Ground 14 826.14 .06 938
741 2, 0, 2<- 1, 0, 1 Ground 5/2|

1

5/2| 14 934.1 .1 938

741 2, 1, ]«_ 1. 1, 0 Ground 7/2| 5/2| 15 055.3 1. 938
741 2, 1, 1, 1, 0 Ground 15 083.70 .07 938
741 2, 1, j<_ 1, 1, 0 Ground 5/2

1 1

5/2 15 110.0 .2 938
741 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2 15 135.2 .2 938
741 2, 1, ^* 1, 1, 0 Ground 5/2 3/2 15 173.7 .1 938

741 2, 1, 2^ 1, 1, 1 Ground 1/2|
1

1/2| 14 454.7 .1 938
741 2, 1, 2-^ 1, 1, 1 Ground 3/2 1/2| 14 517.5 .2 938
741 2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 14 541.2 .1 938
741 2, 1, 2<- 1, 1, 1 Ground 14 571.50 .05 938

741 2, 1, 2<- 1, 1. 1 Ground 5/2|
1

5/2

1

14 605.5 .2 938

741 2, 1, 2*- 1, 1, 1 Ground 3/2|
1

3/2

1

14 615.5 .1 938
741 2, 1, 2<- 1. 1, 1 Ground 5/2 3/2 14 660.0 .1 938

741 3, 0, 3^ 2. 0, 2 Ground 9/2
1 j

7/2 22 231.0 .2 938
741 3, 0, 3*- 2, 0, 2 Ground 7/2|

[

5/2 22 231.0 .2 938
741 3, 0, 3^ 2, 0, 2 Ground

1

22 236.53 .1 938

741 3, 0, 3-^ 2, 0, 2 Ground 5/2|
1

3/2| 22 260.0 .2 938 3

741 3, 0, 3^ 2, 0, 2 Ground 7/2|
1

7/2 22 349.0 .2 938

741 3, 1, 2<- 2, 1, 1 Ground 3/2| 3/2 22 556.8 .1 938
741 3, 1, 2^ 2, 1, 1 1 5/2| 5/2 22 587.3 .1 938
741 3, 1, 2^ 2, 1, 1 1 9/2 7/2 22 596.55 .05 938

3. The author indicates an additional hyperfine assignment for this frequency, but due to a misprint, the quantum numbers violate the

selection rule AF= 0, + 1, and therefore it has been omitted.
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Bromoethene Spectral Line Table

Isotopic Species
|

Id. Rotational Vib. State Hyperfine Frequency

1

i

Acc. 1 Ref.

1
i\o. Quantum Nos r r iviriz xiviriz

1

q 1 9< 9 1 r JVFround 5/2 5/2 99 ^^09 1 AZZ OUZ.IO

1-

-UO oqQyo<5

741 0
"J*

1I ,

9.< 9 1Z* Z, 1, 1 Ground ^/901 Z 1 /91/Z 22 610.8 2 938

741 q•J* 9«— 9 1Z* Z, 1, Ground Q/9V/Z 7/9//Z 22 611.8 •1 938
7/1

1

3, 1, 2^ 2, 1,
:

Ground 99 A9/L 1ZZ OZ'i'. lU HA 1 oq«yoo
7/1

1

3, 1, 2«- 2, 1,
11 7/9'/z 01

99 A9t; 0ZZ ozo.v 9.Z
1

yoo

7A1
1

iHfl
»
o. 1 z^ z, 1, Orouncl 7/2 5/2 99 A/in QZZ O^-U-V

1
.1

1

yoo

1
741 9o. 1 • 9«— 9 1Z^ Z, 1, 1 1 7/9i/z '/z 22 680.9 1

1

938

1
741 3, J 2<— 2 1 Ground 7/9'/z 7/9'/z 22 695.9 2 938
74.1 3^ 1! 3*- 2, l] 9z 11 3/2 ^/9 91 7<^n nZl /DU.U 9.z

1

yoo
7d1 3, 1, 3*- 2, 1, 9 r A 3/2 3/2 91 7ftl 7Zl <ox. /

9 "OO

74.1 3 J 3*— 2 1 9 11 5/2 5/2 91 RflR ftZl ouo.u 1 1

741 3 3*— 2 1, 2 1 0/9 7/9'/z 21 822.8 •2
1

938
741 3 J 3«— 2 1 2 Ground '^/9^/ z =i/90/ z 21 829.7 •2

1

938
7/11 s! 1! 3^ 2'

1! 9z Ground
|

0/9v/z 7/9 91 QAA q 1
• ^

\

oqQyoo
7/11 3, 1, 3<- 2, 1, 9z i 7/9//z '^/9Of^ 91 Qt^q 1Zl oOO.l 9.Z

1

yoo

1 7dl O 1
1 ,

9z vjround 91 fti^^ ^1Zl oOO.Dl Oft 1-Uo
1

yoo

1
741 Q 1

1 ,
q* 9 1 2 Ground 7/9'/z 01

Z

21 873.1 •1 938

1
741 1 q^^ 9 10* Z, 1, 2 Ground =;/9O/Z q/9 21 874.3 •2 938
7/1

1

3, 1, 3^ 2, 1,
9z 1 7/9'/z 7/9'/z 91 Ol A qZl yio.o 9 1.Z

1

oqQyoo
7/1

1

j
/41 3, 1, 3-^ 2. 1.

9Z Ground 7/9'/z 7/9'/z 91 Oq7 1Zl Voi.lO .Uo
1

oqQyoo

7/11 q 9 1 < 9 91* z, z. u vyround 3/2 1/2 99 1 97 AZZ iz/.o 1
.1

{

oqQyoo

1
741 q 0 1 < 9 91* z, z. 0 Ground 0/9y/z 7/9//z 22 211.3 1 938

1
741 q 9Z, 1 <— 9 91^ z, z, 0 Ground 7/9'/z 7/9'/z 22 211.3 1 938

1 7A1 3, 2, 1-^ 2, 2,
Au Ground 99 OA^ q9ZZ Z4-D.OZ CiA.\J^

\

yoo
7A1 3, 2, l'^ 2, 2,

AU Ground '^/90/ z ^/90/

z

99 9/1 Q c;,ZZ Z'+D.O
1

1

. 1 oqQyoo

7d.^
\

(^L q 9z. 1 «— 9 91^ z, z, A
\J Lrrouna 3/2 3/2 99 9d.^ ^ZZ Z^-O.O 1

1

. 1 yoo
741 q 0̂

, 1«— 9 9z, z. 0 Ground ';/9
1^/ z '^/90/ z 22 329.6 1 938

741 3 2 1<— 2 2 0 Ground 7/9//Z 11/9o/z 22 329.6 •1 938
1 7dl 3! 2! 2<- 2, 2,

1
1 Ground ^/90/ z 1 /9l/Z 99 1 9/1 nZZ iZ4'.U 9.Z

1

7OO
7/11

1
1 'H 3, 2, 2^ 2, 2, 1 Ground 0/9V/Z 7/9i/z 99 9nft nZZ zuo.u 1

.1
1

Q^Hyoo

1 7d.l q 9z. 9<— 9 9z^ z, z.
1
J. Ground 7/2 7/2 99 9nft nZZ zuo.u 2 1 Q^Hyoo

1
741 q 9z, 9*— 9 9z^ z, z. 1 Ground 22 241.69 !04 938

1
741 q 9 9< 9 9z* z, z. 1 Ground ';/9o/z 0/ Z 22 241.7 .2

1

938
7/11 3, 2, 2-^ 2, 2, 1I Ground ^/9o/z O/z 99 9/11 7ZZ Z'+l . i

9 1.Z yoo
1 7/11 3, 2, 2-^ 2, 2, 1 Ground 7/9'/z 0/ z 99 q9i^ QZZ OZO.o 1

1

. 1
1

oqftyoo

7/11 0, 9 9< 9 9z* z, z. 1 Ground 5/2 5/2 99 q9c: QZZ oZD.o 1.1
I

yoo

1
741 d. nU, 3 Ground 7/9'/z 7/9//z 29 599.2 998

1
741 /I 3 Ground 9/2 7/9'/z 29 640.5 998

1 7/1

1

1
tHei 4, 0, 4-^ 3, 0, q Ground 11/2 Q/9y/z 9Q A/in ^ OQQyyo

1 7/11 4, 0, 4<- 3, 0, q Ground 90 A/i_/i qozy O'M'.oy 9/1 QOQyyo

7/11 A n q Ground 5/2 3/2 90 Ac;/1 Qzy oo't.o yyo
741 /I

U,
A ^ q A 3 Ground

1
7/2 • 29 654.8 998

741 /I 1i.
q*— q 1 2 Ground

1
5/2 i>IZ 30 078.9 998

7/11 4, 1, 3-^ 3, 1,
9Z 1

1 11/2 Q/9y/z qA 1 9Q £. yyo
7/1

1

4, 1, 3-^ 3. 1,
9Z Ground 7/2 7/0'/z

qA 1 qc r QOQyyo

7/1

1

4, 1, 3-^ 3, 1,
9z 1 5/2 3/2

qA "1 qc c OQQyyo
741 4, 1, 3-^ 3, 1, 2 1 30 137.14 .42

1

998
741 4, 1, 3«- 3, 1, 2 1 9/2 7/2 30 142.6 998
741 4, 1, 3«- 3, 1, 2 1 7/2 5/2 30 147.0 998

1
741 4, 1, 3-^ 3, 1, 2 Ground 11/2 9/2 30 157.35 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum NOS. F' F MHz ±MHz

t-C'2HD:C'^HBr" 741 4, 1, 3^ 3, 1, 2 Ground o/z 3/2 30 162.7 998
741 4, 1, 3-^ 3, 1, 2 Ground 30 164.08 .048 998

4, 1, 3^ 3, 1,
oz ground 9/2 7/2

on 1 c.f\ ooO 169.2 AAO998
741 4. 1, 3«- 3, 1, 2 Ground 7/2 5/2 30 174.8 998
741 4, 1, 3, 1, 2 Ground 9/2 9/2 30 252.8 998

741 4, 1, 4^ 3, 1, 3 Ground 5/z 5/z 29 046.5 998

7 741 4, 1, 4^ 3, 1, 3 1 11/2 9/2 29 104.4 998

4, 1, 4^ 3, 1,
3
O Ground 7/2 7/2 on 1 AO AZ9 lUo.U AAO990

741 4, 1, 4^ 3, 1, 3 1 5/2 3/2 29 110.9 998
741 A 1 A ^

3, 1, 3 1 29 111.48 .5 998

741 4, 1. \<- o
o. 1, 3 1

o/o9/Z 7/2 29 115.9 998
741 4, 1, 4<- 3. 1, 3 1 7/2 5/2 29 122.8 998

4, 1, 4^ 3, 1, Ground 11/2 9/2 OA 1 OO Ozv ioz.o AAO998
741 4, 1, 4^ 3, 1, 3 Ground 5/2 3/2 29 139.3 998
741 4, 1

,

A ^
3, 1, 3 Ground 29 139.88 .04 998

741 4, 1, 4^ 3, 1, 3 Ground 9/2 7/2 29 144.6 998
741 4, 1, 4-^ 3, 1, 3 Ground 7/2 5/2 29 151.1 998

4, 1, 4^ 3, 1, o Ground 9/2 9/2
OA OOT29 23/.

6

998
741 4, 2, 2*- 3, 2, 1 Ground 5/2 3/2 29 629.2 998
741 A 0

3, 2, 1 Ground 11/2 9/2 29 646.5 998

741 4, 2, 2<- 3. 2, 1 Ground 29 663.22 .19 998
741 4, 2, 2^ 3, 2, 1 Ground 7/2 5/2 29 676.6 998
7/1

1

4, 2, 2^ 3, 2,
1
1 Ground 9/2 7/2 OA /;ao oc29 693.25 998

741 4, 2, 3^ 3, 2, 2 1 5/2 3/2 29 596.0 998
741 A

4, L, 3, 2, 2 1 11/2 9/2 29 612.6 998

741 4, 2, 3^ 3, 2, 2 Ground 5/z 3/2 29 620.3 998
741 4, 2, 3<- 3, 2, 2 1 29 629.81 .07 998
741 4, 2, 3<- 3, 2, 2 Ground 11/2 9/2 29 636.9 998
741 4, 2, 3^ 3, 2, 2 1 7/2 5/2 29 643.5 998
741 A

4, 3, 2, 2 Ground 29 654.06 .06 998

741 4, 2, 3«- 3, Z, 2 1 9/2 7/2 29 659.8 998
741 4, 2, 3^ 3, 2, 2 Ground 7/2 5/2 29 667.3 998
T/l 1

4, 2, 3^ 3, 2, z Ground 9/2 7/2
OA z:q/| oZV 004.Z 99(5

741 4, 3, 2^ 3, 3, 1 Ground 5/2 3/2 29 570.4 998
741 A

4,
o z<

—

3, 3, 1 Ground 9/2 9/2 29 581.8 998

741 4, 3, 2^ 3, 3, 1 Ground 11/2 9/2 29 622.9 998

741 4, 3, 2<- 3, 3, 1 Ground 29 657.76 .42 998

741 4, 3, 2^ 3, 3, 1 Ground 7/2 5/2 29 675.4 AAO99o

741 4, 3, 2^ 3, 3, 1 Ground 9/2 7/2 29 729.8 998

741
A
4,

Qo. 3, 3, 1 Ground 7/2 7/2 29 743.7 998

741 5, 1, 5^ 4, 1, 4 1 13/2 11/2 36 382.6 998

741 5, 1, 5<- 4, 1, 4 1 11/2 9/2 36 388.5 998

741 5, 1, 5<- 4, 1, 4 1 9/2 7/2 OO o9o.o OOQ

741 5, 1, 5^ 4. 1, 4 Ground 13/2 11/2 36 418.4 998

741 5, 1, 5*- 4, 1, 4 Ground 11/2 9/2 36 423.9 998

c-C'2HD:C'2HBr8i 742 2, 0, 2<- 1, 0, 1 Ground 3/2 3/2 15 254.6 .1 938

742 2, 0, 2^ 1, 0, 1 Ground 5/2 3/2 15 322.6 .1 938

742 2, 0. 2^ 1, 0, 1 Ground 7/2 5/2 15 322.6 .1 938

742 2. 0, 2^ 1, 0, 1 Ground 15 330.96 .05 938

742 2, 0, 2^ 1, 0, 1 Ground 5/2 5/2 15 418.4 .1 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
j

Ref.

iNO. Quantum Nos. F' F MHz -(-AyII4/. 1nilVirlz
1

c-L HU:C Hbr 2, 0, 2«— 1, 0, 1 Ground 3/2 1/2 1 ^ AOA 7 1
.1

1

742 2, 1, 1*— 1, 1, 0 Ground 1/2 1/2 15 566.2 •1
i

938

742 2, 1, 1«— 1. 1, 0 Ground 3/2 1/2 15 609.0 •1 938

742 2, 1, 1^ 1, 1, 0 Ground 7/2 5/2
1 C £.00 7 1

.1
{

AQ 09oo
742 2, 1, 1^ 1, 1, 0 Ground 15 ool.oo A/1.U4

1

AQ 09oo

742 2, 1, 1*— L 1. 0 Ground 5/2 5/2 15 00I.5 0
.z

[

AQO9oo
742 o

z. 1, 1*— 1, 1, 0 Ground 3/2 3/2 15 704.5 •1 938
742 o

z. 1, 1*— 0 Ground 5/2 3/2 15 734.7 •1 938
'7/1 O

2, 1, 2^ 1, 1, i Ground 1/2 1/2
1 A Ono 114 yuy.i 0 1 9.38

2, 1, 2*- 1, 1. 1 Ground 3/2 1/2 lA OAO 114 yoz.i
1

1

.1
OQQ

"7/10
2, 1, 2<— 1. 1, 1 Ground 7/2 5/2 1 A 070 014 y/y.y 1 1

.1
1

OQQ900
742 2, 1, 2<— 1, 1, 1 Ground 15 004.18 .06 938
742 2, 1, 2«— 1. 1, 1 Ground 5/2 5/2 15 033.5 •1 938

2, 1, 2^ 1. 1.
1
1 Ground 5/2 3/2

1 c A7<; 015 U/O.o .1
1

AO 09oo
•7/1 O

3, 0, 3«- 2, 0, Z Ground 3/2 3/2
00 Al 0 0zz yio.o .1

1

AQO9oo

/4z o
o.

f\
u. z, u. Z Ground 5/2 5/2

00 A/1 1 AZZ y4i.4 .1
1

AQO

742 o
>J,

f\
u. z, U, 2 Ground 9/2 7/2 22 986.35 1

1

938
742 o

<J,
f\ O A

Z, U, 2 Ground 7/2 5/2 22 986.35 1 938
7/1 O

3, 0, 3*- 2, 0, Z Ground ZZ yyu.oo C\A.U4 OQQ9oo
"7/1

0

/4Z 3, 0, 3^ 2. 0,
oz Ground 3/2 1/2

OQ AAA /Izo uuy.4 1
.1

1

OQO9oo

/4z 3, 0, 3<— 2, 0, Z Ground 5/2 3/2 OO AAA /Izo uuy.4 .1
1

OQOyoo
742 Q

J?
f\
"5

oo*— O A
z, u, 2 Ground 7/2 7/2 23 082.2 1- 938

742 •J.
(\ n ^ O AZ, U, 2 Ground 9/2 7/2 23 082.2 1- 938

/4Z 3, 1, 2^ 2, 1,
1
1 3/2 3/2 00 /101 1Zo 4zl.l

1
1 yoo

"7/10
/4z 3, 1, 2^ 2, 1, Ground 3/2 3/2

O"? /I 0 7 1zo 4o / . 1
1 1

.1

7/1 O/4Z <Ji
1
1, z*— 1 9/2 7/2 Zo 404.

0

.z
1

742 o
>J5 1, z* Ground 5/2 5/2 23 473.3 •2

1

938

742 Q
I, z*^ O 1

1 Ground 9/2 7/2 23 480.75 1 938
7/1 O/4z 3, 1, 2^ 2, 1, 1 7/2 5/Z OQ A 00 0Zo 4oo.o 0

.z
1

AQO9oo
7/1 O/4Z 3, 1, 2^ 2, 1, Ground 00 /1AA A7Zo 4yu.o/ A7

.1)/
1

AQOVoo

7/1 O/4Z 0
o. 1, z<— z, 1, Ground 7/2 5/2 OQ rA/1 ,1Zo 5U4.4 .1

OQQyoo
742 o

J, 1, z*— z, 1, 1 Ground 7/2 7/2 23 547.7 2 938
742 o

O. 1, o*— 2, 1, 2 Ground 3/2 3/2 22 443.1 2 938
7/1 O/4Z 3, 1, 3^ 2, 1, Z Ground 9/2 7/2

00 AC\A OCZZ 494.05 AC.05 AQO9oo
7/1 O/4z 3, 1, 3^ 2, 1, Z Ground 3/2 1/2

00 /1A<C 1ZZ 496.1 •1
1

AQO938

7/1 O/4Z 3, 1, 3<— 2, 1,
oz Ground 00 cnA 7AZZ 504.70 AC

.05
AQO938

742 3, 1, 3«— 2, 1, 2 Ground 7/2 5/2 22 518.0 •1 938
742 3, 1, 3*— 2, 1, 2 Ground 5/2 3/2 22 520.0 •1

i

938
7/1 O/4z 3, 1, 3<^ 2, 1, z Ground 7/2 7/2 22 571.6 0

.z
t

AQO93o
7/1 O/4z 3, 2, 1^ 2, 2,

A Ground 3/2 1/2 22 911.7 .2
1

938

7/1 O/4z 3, 2, 1<— 2, 2,
A Ground 7/2 7/2

00 n7A cZZ 979.5 0
.z

AQO9oo
742 3, 2, 1*— 2, 2, 0 Ground 9/2 7/2 22 979.5 •2 938

742 3, 2, 1<— 2, 2, 0 Ground 23 007.09 .08 I 938
7/1

0

/4z 3, 2, 1<- 2, 2,
AU Ground 3/2 3/2

00 AA7 A26 007.4 0
.z

1

AQOyoo
7/1

0

/4z 3, 2, 1<— 2, 2,
A Ground 5/2 3/2

OQ AA7 A26 007.4 0z
1

OQQyoo

7/1 O/4z 3, 2, 1^ 2, 2,
AU Ground 7/9'/z of ^

OQ A7C A26 075.4 .1
1

OQQyoo
742 3, 2, 1^ 2, 2, 0 Ground 5/2 5/2 23 075.4 1 938
742 3, 2, 2^ 2, 2, 1 ( Trniinn 3/2 1/2 22 903.9 1 938
742 3, 2, 2-^ 2, 2, 1 Ground 9/2 7/2 22 972.5 •2

i

938
742 3, 2, 2^ 2, 2, 1 Ground 7/2 7/2 22 972.5 2

!

938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum NOS V,
a

f; F' E
1

F MHz ±MHz

c-C'^HD:C'^HBr«> 742 3, 2, 2*- 2, 2, 1 Ground 5/2 3/2 22 999.8 .2 938

742 3, 2, 2«- 2, 2, 1 Ground 3/2 3/2 22 999.8 .2 938

742 3, 2, 2<- 2, 2, 1 Ground IZ 999.oo .07 938

742 3, 2, 2<- 2, 2, 1 Ground 5/2 5/2 23 068.4 .1 938

742 3, 2, 2<— 2, 2, 1 Ground 7/2 5/2 23 068.4 .1 938

742 4, 1, 3-^ 3, 1, 2 1 7/2 7/2 31 274.8 998
742 4, 1, 3-^ 3, 1, 2 1 11/2 9/2 31 291.6 998
742 4, 1, 3^ 3, 1, 2 Ground 7/2 7/2 31 296.1 998
742 4, 1, 3^ 3, 1, 2 1 31 297.15 .12 998

742 4, 1, 3<— 3, 1, 2 1 9/2 7/2 31 301.0 998

742 4, 1, 3-^ 3, 1, 2 1 7/2 5/2 31 305.7 998

742 4, 1, 3*- 3, 1, 2 Ground 11/2 9/2 31 313.2 998

742 4, 1, 3*- 3, 1, 2 Ground 5/2 3/2 31 317.1 998

742 4, 1, 3<- 3, 1, 2 Ground 31 318.52 .08 998
742 4, 1, 3<— 3, 1, 2 Ground 9/2 7/2 31 322.5 998

742 4, 1, 3^ 3, 1, 2 Ground 7/2 5/2 31 327.1 998
742 4, 1, 3*- 3, 1, 2 1 9/2 9/2 31 367.3 998

742 4. 1, 3^ 3, 1, 2 Ground 9/2 9/2 31 388.9 998
742 4, 1, 4^ 3, 1, 3 Ground 5/2 5/2 29 926.4 998
742 4, 1, 4<— 3, 1, 3 1 5/2 3/2 29 975.7 998

742 4, 1, 4*- 3. 1, 3 1 29 975.83 998
742 4, 1, 4-^ 3, 1, 3 Ground 7/2 7/2 29 976.5 998

742 4, 1, 4^ 3, 1, 3 1 9/2 7/2 29 979.45 998

742 4, 1, 4^ 3, 1, 3 Ground 11/2 9/2 29 998.0 998

742 4, 1, 4«— 3, 1, 3 Ground 5/2 3/2 30 003.3 998

742 4, 1, 4^ 3, 1, 3 Ground 30 003.58 .09 998

742 4, 1, 4^ 3, 1, 3 Ground 9/2 7/2 30 007.4 998

742 4, 1, 4^ 3, 1, 3 Ground 7/2 5/2 30 013.0 998

742 4, 1, 4-^ 3, 1, 3 Ground 9/2 9/2 30 084.65 998

742 4,
o
Z, 2.*— 3, 2, 1 Ground 5/2 3/2 30 655.8 998

742 4, 2, 2^ 3, 2, 1 Ground 11/2 9/2 30 669.6 998

742 4, 2, 2«- 3, 2, 1 Ground 30 683.39 .06 998

742 4, 2, 2-^ 3, 2, 1 Ground 7/2 5/2 30 694.5 998

742 4, 2, 2<- 3, 2, 1 Ground 9/2 7/2 30 707.9 998
742 4, 2, 3*— 3, 2, 2 1 5/2 3/2 30 610.2 998

742 4, 2, 3'^ 3, 2, 2 1 11/2 9/2 30 623.7 998

742 4, 2, 3^ 3, 2, 2 Ground 5/2 3/2 30 636.7 998

742 4, 2, 3^ 3, 2, 2 1 30 637.56 .03 998

742 4, 2, 3^ 3, 2, 2 Ground
|

11/2 9/2 30 649.9 998

742 4, 2, 3'«— 3, 2, 2 1 9/2 7/2 30 661.9 998

742 4, 2, 3-^ 3, 2, 2 Ground
|

30 663.99 .08 998

742 4, 2, 3-^ 3, 2, 2 Ground
|

7/2 5/2 30 675.1 998

742 4, 2, 3^ 3, 2, 2 Ground
|

9/2 7/2 30 688.3 998

742 4, 3, 2<- 3, 3, 1 Ground
|

5/2 3/2 30 598.9 998

742 4, 3, 2^ 3, 3, 1 Ground
|

11/2 9/2 30 642.9 998

742 4, 3, 2*- 3. 3, 1 Ground 30 670.60 .15 998

742 4, 3, 2-^ 3, 3, 1 Ground 7/2 5/2 30 684.6 998

742 4, 3, 2«- 3, 3, 1 Ground 5/2 5/2 30 718.9 998

742 4, 3, 2*- 3, 3, 1 Ground 9/2 7/2 30 728.9 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
|

Frequency
1
Acc.

j

Ref.

i\0. Quantum Nos. r F 1 Fr,
1

r
1

iviriz
-I- VI 14

j
— ivinz

1

7/1 Q 9 Q z^ 1 0 1 Crround 3/2

——

T

1
3/2| 14 OOz.O 1 Q3Q

743 0 0 2«— 1 0 1 Ground 7/9'/z
c:/9

1

o/Z| 14 732.4 •1 938

743 9 Q 2«— 1 0 1 Ground o/z 3/9 14 732.4 1 938

i 'Kj 2,
0' 2<- I, 0] 11 Ground Id 7d.l 07

1
.UO

1

Q^R

2, 0, 2<- 1, 0, 1
1 Ground oj^ 1 ;/9

1

o/Z{ Id. R^i n14 001.U
1 * 1 1

Q3n

2 Q 2<— 1 0 1
1 Oround 3/2

1
1/2| Id H^Q f\14 0O7.O 1 1 Q^H

743 0V/, 1 0 1 Ground 3/9 1 1 /9l 14 944.5
1

-1 938
743 9 1 1^ J I 0 Ground 1 /9i/z 1 1 /9l

1
1/^1 14 897.3 1 938

7/1

Q

2, 1, 1«- I, 1! u Ground 3/9 1 /9 1 A Q/19 c: 9

7/1 ^ 2, 1, 1<- 1, 1, y) Ground 7/9'/z 1 ';/9
1

o/zj 1 A Q71 /I 1

7/1 Q 2 I ]«— 1 I
AU Ground 1 A QQc:

i"* Wo,00 (\A.U4'
1

743 2 I J*— I I 0 Ground 0/Z
1

O/Z] 15 017.7
1

.1 938
743 2 I 1<_ 1 1, 0 Ground ^/9Of Z ^/9l 15 038.6 •1 938

2! I, 1<- 1!
1' Ground o/z 1 ^/9l 1 c 070 J. 1 1.1

1

Q3H

2, 1, 2— 1, 1. 11 Ground 1 /91/Z 1 /9l I'* 000.4- 9.z
1

Q3H

9 1 1 1 i-Fround 7/2
1
5/2| 1 A. /lAq /I14' 4'Oo.4' 1 Q3a

743 1
1

,

z^ 1 1
1 Ground 14 488.07 .06 938

743 9 1 9< 1 1 Ground ofZ 1
t;/9l 14 517.5

1

-2 938
7/lQ 2. 1, 2<- 1, 1, Ground o/z 1 Q/0 1 A 7 9

1 1

Voo
7/lQ 2, 1, 2*- 1, 1, Ground j/Z

1 ^/'^l
lA QAO 7l^- OOZ. (

1

7/1 Q q0, nU, 9 n 9z Ground 3/2
1
3/2|

99 Aon 9ZZ UoU.Z \ 9
1 1

743 0
0,

A 34 9 nZ, U, 2 Ground o/z 1 f;/9l 22 058.1 •1 938

743 9 n 2 Ground 7 /O'/z t '^/9l
1

o/z| 22 104.1 •2
1

938
7/1 Q

3, 0, 3*- 2, 0, Z Ground Q/9y/z 7/9 99 1 f\A 1ZZ lU^-.l 9
1 1

Voo
7/1 Q 3, 0, 3<- 2, 0, Ground 99 1 no 7QZZ lUo.

7/1 Q Q
0, 0 z, yjy z Ground 3/2

1
1/21

90 1 9Q qZZ IZo.o 9
I

.Z
1

743 0, 9 0z, u, 2 Ground cl/9 3/9 22 128.3 •2
[

938

743 3
0, 0 3«_ 9 0z, 2 Ground 7/9'/z 7/9 22 202.7 1 938

7A ^
/ 'to 3, 1! 2«- 2, 1,

1
1 Ground 3/9 3/9

1
01 z\ 99 A'Xfx (\ZZ ^oO.U 9

1
*^

1

Q3R
7/1

Q

3, 1, 2^ 2, 1, 11 11 Q/9y/z 7/9I 99 Ajfxfx AZZ 4O0.4' 1 1 Q3ft

3, 2<— 2, 1, 1 Oround 5/2
1
5/2

1

99 Al^ AZZ ^/O.^ 1 1 Voo
743 3, 2<— 2 1 1 Ground Q/9V/Z 1 7/91 22 481.5 1 938

743 3, I 2*— 2 1 1 1 7/9//Z c;/9l
I

o/z| 22 490.9 .2 938

3! I, 2*- 2! 1! 11 V7round 99 AQi onZZ ^Vl.VU
1 1

Q^ft700

3, 1. 2*- 2, 1,
1
1 Ground 7/9'/z

1

o/z| ZZ OUO.oO
1 1

Q^R

7A^ a
0, 1 z^ 9 1 1 i-rround 7/2

1
7/2

[

99 c:ci 7ZZ DDI . /
1 1 Q3H

743 3
0, 1 3<_ 9 1z, 1

,

2 1
3/9 3/9[ 21 648.9

1

-1 938

743 3
0, 1

,

3<_ 9 1z, 1

,

2 Ground 3 /9 3/9 21 670.2 •2 938
7/1 Q 3, 1, 3-^ 2, 1,

9 1
1

c;/9
o/z

C! /9 91 AQO Azi oBy.o 1 QQQVoo
7/1

3, 1, 3*- 2, 1, z 1 Q/9y/z 7/91
1

'lz\
91 7m 1 qZi /Ui.lo 1 9

1

.Z
1

3 2 3«_ 2 1 9Z Oround 5/2
1
5/2|

91 71 n AZl ( lU.O ! 9 1

1 1

743 3 I 3«_ 2 1 2 Ground Q/9Wz 7/Oi 21 722.7
1 -1

1

938
743 3 I 3*— 2 1 2 1 7/9///

1

o/z| 21 725.5
1

-2 938
1 4-0 3! I, 3-^ 2, I, 9z 1

1 1^/9O/Z 3/9 91 79A 7Z 1 / ZD. /
i 9 yoo

3, 1, 3*- 2, 1, 9z Oround 91 7qq Qt;
Zl 100,00

3, 1, 3-^ 2, 1, 9z Cj^round 7/2
1
5/2|

91 7/17 AZl /4'/.0 i 1 Vott

743 3, 1, 3*- 2, 1, 2 1 7/2
1
7/2| 21 779.4 1 938

743 3, 1, 3^ 2, 1, 2 Ground 7/2
1
7/21 21 800.6 .1 938

743 3, 2, 1*- 2, 2, 0 Ground 3/2
1

1/2| 22 018.5 1 938
743 3. 2, 1^ 2. 2, 0 Ground 9/2

1
7/2| 22 088.7

!

-1

1

938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. V
a F' F MHz ±MHz

t-C'2HD:C'^HBr" 743 3, 2, 1^ 2, 2, 0 Ground 7/2 7/2 22 088.7 .1 938
743 3, 2, 1^ 2, 2, 0 Ground 22 117.13 .06 938

743 3, 2, l'^ 2, 2, 0 Ground 3/2 3/2 22 117.2 .2 938
743 3. 2, l'^ 2, 2, 0 Ground 5/2 3/2 22 117.2 .2 938

743 3, 2, 1-^ 2, 2, 0 Ground 7/2 5/2 22 187.6 .2 938

743 3, 2, 1^ 2, 2, 0 Ground 5/2 5/2 22 187.6 .2 938

743 3, 2, 2^^ 2, 2, 1 Ground 3/2 1/2 22 015.5 .1 938

743 3, 2, 2«- 2, 2, 1 Ground 7/2 7/2 22 085.5 .1 938

743 3, 2, 2*- 2, 2, 1 Ground 9/2 7/2 22 085.5 .1 938

743 3, 2, 2^ 2, 2, 1 Ground 22 113.79 .06 938

743 3, 2, 2-^ 2, 2, 1 Ground 5/2 3/2 22 113.9 .2 938

743 3, 2, 2<- 2, 2, 1 Ground 3/2 3/2 22 113.9 .2 938

743 3, 2, 2^ 2, 2, 1 Ground 5/2 5/2 22 184.2 .2 938

743 3, 2, 2-^ 2, 2, 1 Ground 7/2 5/2 22 184.2 .2 938

743 4, 0, 4*- 3, 0, 3 Ground 7/2 7/2 29 434.5 998

743 4, 0, 4^ 3, 0, 3 Ground 9/2 7/2 29 470.5 998

743 4, 0, 4^^ 3, 0, 3 Ground 11/2 9/2 29 470.5 998

743 4, 0, 4«- 3, 0, 3 Ground 29 473.75 .30 998

743 4, 0, 4-^ 3, 0, 3 Ground 7/2 5/2 29 482.5 998

743 4, 0, 4^ 3, 0, 3 Ground 5/2 3/2 29 482.5 998

743 4, 0, 4^ 3, 0, 3 Ground 9/2 9/2 29 569.0 998

743 4, 1, 3^ 3, 1, 2 Ground 5/2 5/2 29 916.2 998

743 4, 1, 3^^ 3, 1, 2 1 7/2 7/2 29 944.4 998

743 4, 1, 3^ 3, 1. 2 1 11/2 9/2 29 962.3 998

743 4, 1, 3<- 3, 1, 2 Ground 7/2 7/2 29 964.0 998

743 4, 1, 3^ 3, 1, 2 1 5/2 3/2 29 966.5 998

743 4, 1, 3^ 3. 1, 2 1 29 967.75 .12 998

743 4, 1, 3*^ 3, 1, 2 1 9/2 7/2 29 971.9 998

743 4, 1, 3^ 3, 1, 2 Ground 11/2 9/2 29 982.2 998
743 4, 1, 3^ 3, 1, 2 Ground 5/2 3/2 29 986.65 998

743 4, 1. 3^ 3, 1, 2 Ground 29 987.78 .05 998

743 4, 1, 3^ 3, 1, 2 Ground 9/2 7/2 29 991.85 998

743 4, 1, 3^ 3, 1, 2 Ground 7/2 5/2 29 996.6 998

743 4, 1, 3^ 3, 1, 2 Ground 9/2 9/2 30 062.2 998

743 4, 1, 4*- 3. 1, 3 Ground 5/2 5/2 28 896.8 998

743 .4, 1, 4^ 3, 1, 3 1 11/2 9/2 28 940.9 998

743 4, 1, 4^ 3, 1. 3 1 28 947.00 .33 998

743 4, 1, 4^ 3, 1, 3 1 9/2 7/2 28 950.6 998

743 4, 1, 4^ 3, 1. 3 1 7/2 5/2 28 957.0 998

743 4, 1, 4^ 3. 1, 3 Ground 11/2 9/2 28 969.2 998

743 4, 1, 4^ 3, 1, 3 Ground 5/2 3/2 28 974.5 998

743 4, 1, 4^ 3, 1, 3 Ground 28 975.00 .06 998

743 4, 1, 4^ 3. 1, 3 Ground 9/2 7/2 28 978.9 998

743 4, 1, 4^ 3, 1, 3 Ground 7/2 5/2 28 984.4 998

743 4, 1, 4^ 3, 1, 3 1 9/2 9/2 29 029.6 998

743 4, 1, 4^ 3, 1, 3 Ground 9/2 9/2 29 056.8 998
743 4, 2, 2^ 3, 2, 1 Ground o/z 29 464.2 998
743 4, 2, 2^ 3, 2, 1 Ground 11/2 9/2 29 478.2 998
743 4, 2, 2<^ 3, 2, 1 Ground 29 492.59 .11 998
743 4, 2, 2^ 3, 2, 1 Ground 7/2 5/2 29 504.1 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine 1 requency Acc. Ref.

No. Quantum Nos. F' F,
1

F MHz ±MHz

t-C'''HD:C'^HBr'" 743 4, 2, 2<— 3, 2, 1 Ground 9/2
1
7/2 29 517.6 998

743 4, 2, 3<- 3, 2, 2 1 5/2
1
3/2 29 430.8 998

743 4, 2, 3<— 3, 2, 2 1 11/2 9/2 29 445.3 998

743 4, 2, 3*- 3, 2, 2 Ground 5/2 3/2 29 455.0 998

743 4, 2, 3^ 3, 2, 2 1
1

29 460.33 998

743 4, 2, 3<— 3, 2, 2 Ground
|

11/2
1

9/2 29 469.1 998

743 4, 2, 3<— 3, 2, 2 Ground
]

29 483.16 .09 998

743 A
4, 2, 3*— 3, z, z Ground

|

7/2
1

5/2 29 494.5 998

743 4, 2, 3^ 3, 2, 2 Ground
|

9/2 7/2
on CAO ACz9 508.05 ono

743 4, 3, 2^ 3, 3, 1 Ground
|

5/z
1
3/2 29 413.1 nnoyyo

743 A
4',

*)

0. 0, cS, 1 Ground
|

9/2
i

9/2 z9 4/4.3 nno

743
A
4,

Q
J. z*— 0, 0, 1 Ground

|

11/2
i

9/2 29 458.2 998

743 A
4,

0 Z<— 0, 3, 1 Ground
|

29 487.72 .62 998

743 4, 3, 2^ 3, 3, 1 Ground
|

7/2
1

5/2 29 503.0

743 4, 3, 2^ 3, 3, 1 Ground
|

5/2
1

5/2 29 536.3 998

743 4, 3, 2^ 3, 3, 1 Ground
|

9/2
1

7/2 29 547.2 998
743 4, 3, 2^ 3, 3, 1 Ground

]

7/2 7/2 29 558.3 998
743 5, 1, 5«— 4, 1, 4 1 13/2 111/2 36 177.6 998
743 5, 1, 5*— 4, 1, 4 1 7/2 5/2 36 182.1 998
743 5, 1, 5<— 4. 1. 4 1 11/2

1

9/2 36 184.2 998

743 5, 1, 5^ 4, 1, 4 Ground
|

13/2 11/2 36 212.5 998
743 5. 1, 5^ 4. 1, 4 Ground

|

7/2 5/2 36 217.2 998

c-C^nU:L"Uljr'" 744 2, 0, 2^^ 1, 0, 1 Ground
|

3/2
1

3/2 14 427.8 .1 938
744 2, 0, 2*— 1, 0, 1 Ground

|

7/2 5/2 14 512.9 .1 938
744 2, 0, 2^^ 1, 0, 1 Ground

|

5/2 3/2 14 512.9 .1 938
744 2, 0, 2^ 1, 0, 1 Ground

|

1/2 1/2 14 523.2 .1 938
744 2, 0, 2^ 1, 0, 1 Ground

|

14 523.38 .04 938

744 z. 0, 2<— 1, 0, 1 Ground
|

5/2
i

5/2 14 633.0 .2 938
744 2, 0, 2<— 1, 0, 1 Ground

[
3/2

i

1/2 14 643.5 .1 938
744 2, 1, 1*— 1, 1, 0 Ground

|

1/2 1/2 14 717.5 .1 938
744 2, 1, 1^ 1, 1, 0 Irrounu

1

3/2 1/2 14 774.0 .2 938
744 2, 1, 1^ 1, 1. 0 Ground

|

7/2 5/2
1 A OAT 0
14 807.8 .1 938

744 z. 1, 1'^ 1, 1. 0 Ground
| 1

14 837.07 .04 938
744 2, 1, 1<— 1, 1, 0 Ground

|

5/2 5/2 14 864.6 .1 938
744 z. 1, 1<— 1, 1, 0 Lrround

|

3/2
1

3/2 14 888.1 .1 938

2, 1. 1^ 1, 1, 0 Ground
]

5/2 3/2
1 A AOO A
14 928.0 .1 938

1 A A
2, 1, 2^ 1. 1, 1 Ground

|

1/2 1/2 14 093.1 .2 938

744 z,
1
1, Z*— 1. 1, Ground

|

3/2
1

1/2 14 157.4 .1 938
744 Z, 1, z*— 1, 1, 7/2

1

5/2 14 183.9 .1 938
744 Z, 1, z<— 1, 1, Ground

|

14 213.95 .05 938
lA A

2, 1, 2*- I, 1, 5 Ground
|

5/2
1

5/2
-\ A C\ AC\ C\
14 248.0 .1 938

HA A
2, 1. 2^ 1, 1, 1 Ground

|

3/2 3/2
1/1 0 r"A 0
14 259.8 .1 938

"7 A A/44 2, 1^ 2*— 1, 1 J Ground
|

5/2
1

3/2
1 A '\r\ A c\
14 304.9 .1 938

744
3'

0^ 3*- 2'
0, 2 Ground

|

3/2 3/2 21 683.5 .2 938
744 3, 0, 3^ 2. 0. 2 Ground

|

0/ z
1 "^Zz 21 718.1 .2 938

744 3, 0, 3^ 2, 0, 2 Ground
|

7/2
1
5/2 21 774.1 .1 938

744 3, 0, 3^ 2, 0, 2 Ground
|

9/2
1
7/2 91 774, 1 ^ 938

744 3, 0, 3^ 2, 0, 2 Ground
|

21 779.57 .06 938
744 3, 0, 3^ 2, 0, 2 Ground

|

5/2
1
3/2 21 803.1 938
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Bromoethene Spectral Line Table

Isotopic Species Id.
1

Rotationa Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum N OS V F' F' F F MHz ±MHz

c-C'^HDrC'^DBr''-' 744
t

3, 0, 3<- 2, 0, 2 Ground 3/2 1/2 21 803.1 938
744 3. 0, 3<- 2, 0. 2 Ground 7/2 7/2 21 893.15 .1 938
744 3, 1^ 2<— 2^ 1,

}

Ground 3/2 3/2 22 184.2 .1 938
744 3, 1, 2-^ 2, 1, 1 5/2 5/2 22 215.9 .2 938
744

1

3, 1, 2^ 2,
1'

1 9/2 7/2 22 226.4 .1 938

744 3, 1, 2«- 2, 1, Ground 5/2 5/2 22 230.7 .1 938

744
1

s!
1' 2*- 2] 1, 1 Ground 9/2 7/2 22 240.8 .1 938

744 3, 1, 2*~ 2, 1. Ground 22 253.42 .06 938

744 3, 1, 2<r- 2, 1, J 1 7/2 5/2 22 255.9 .2 938
744 3, 1, 2-^ 2, 1, Ground 7/2 5/2 22 270.55 .1 938

744 3, 1, 2«- 2, 1, 1 Ground 7/2 7/2 22 327.4 .2 938

744
!

3, 1, 3<- 2. I, 2 1 3/2 3/2 21 222.7 .2 938

744 3, 1, 3<- 2, 1, 2 Ground 3/2 3/2 21 244.5 .1 938

744 3, 1, 3^ 2, 1, 2 1 5/2 5/2 21 271.4 .2 938

744
1

3, 1, 3<- 2,
1'

2 1 9/2 7/2 21 285.1 .1 938

744 3, 1, 3-^ 2, 1, 2 Ground 5/2 5/2 21 292.8 .1 938
744

1

3, 1, 3-^ 2, 1] 2 Ground 9/2 7/2 21 306.5 .1 938

744 3, 1, 3<- 2, 1, 2 1 7/2 5/2 21 314.8 .2 938

744 3, 1, 3^ 2, 1, 2 Ground 21 319.36 .05 938

744
1

3, 1, 3^^ 2, 1, 2 Ground 7/2 5/2 21 336.2 .1 938

744
!

3, 1, 3«- 2, 1, 2 Ground 5/2 3/2 21 337.9 .1 938

744 3, 1, 3«- 2, 1, 2 Ground 7/2 7/2 21 400.0 .2 938

744 3, 2, 1<- 2, 2, 0 Ground 3/2 1/2 21 675.6 .1 938

744 2] 1^ 2'
2, 0 Ground 9/2 7/2 21 760.9 .1 938

744
1

3, 2, 1-^ 2, 2, 0 Ground 7/2 7/2 21 760.9 .1 938

744 3, 2, 1<- 2, 2, 0 Ground 21 795.45 .04 938

744 s. 2, 1*- 2! 2^ 0 Ground 5/2 3/2 21 795.6 .1 938
744 3! 2, 1<- 2^ 2, 0 Ground 3/2 3/2 21 795.6 .1 938

744 3! 2, 1-^ 2, 2, 0 Ground 7/2 5/2 21 881.2 .1 938

744
1

3, 2, 1*- 2, 2, 0 Ground 5/2 5/2 21 881.2 .1 938

744 3, 2, 2<- 2, 2, 1 Ground 3/2 1/2 21 668.2 .2 938

744 3, 2, 2<- 2, 2! 1 Ground 7/2 7/2 21 753.6 .1 938

744 3, 2, 2<- 2, 2, 1 Ground 9/2 7/2 21 753.6 .1 938

744 3, 2, 2<- 2, 2, 1 Ground 21 788.03 .04 938

744 3, 2, 2^ 2, 2, 1 Ground 5/2 3/2 21 788.2 .1 938

744 3, 2, 2<- 2, 2, 1 Ground 3/2 3/2 21 788.2 .1 938

744
1

3, 2, 2<- 2, 2! 1 Ground 5/2 5/2 21 873.7 .1 938

744 3, 2, 2<- 2, 2, 1 Ground 7/2 5/2 21 873.7 .1 938

744 4, 0, 4^ 3, 0, 3 Ground 7/2 7/2 28 984.1 998

744
1

4, 0, 4^^ 3, 0, 3 Ground 9/2 7/2 29 027.4 998

744 4, 0, 4*- 3, 0, 3 Ground 11/2 9/2 29 027.4 998

744 4, 0, 4<— 3, 0! 3 Ground 29 031.45 1.53 998

744 4, 0, 4«— 3, 0, 3 Ground 5/2 3/2 29 043.8 998

744 4! 0! 4^ 3, 0, 3 Ground 7/2
!
5/2 29 043.8 998

744 4, 0, 4^ 3. 0, 3 Ground 9/2 9/2 29 148.0 998

744 4, 1, 3^ 3, 1, 2 Ground 5/2 5/2 29 580.5 998

744
1

4, 1, 3^ 3, I, 2 Ground 7/2 7/2 29 639.7 998

744 4, 1, 3-^ 3, 1, 2 1 11/2 9/2 29 642.6 998

744 4, 1, 3^ 3, 1, 2 1 5/2 3/2 29 648.0 998

744 4, 1, 3«- 3, 1, 2 1 29 649.35 .16 998
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Bromoethene Spectral Line Table

Isotopic Species Id.

I> O.

Rotational

Quantum Nos. V

Vib. State Hyperfine

p
Frequency

ivin i

Acc.
— lyiiiz.

Ref.

C-L. tiU.K^ UOT A
't.

1 Q 1
0, 1, z 1

1 Q/9 7/9//z on £1:4. 9ZV DO^-.z

744 A
4',

1 Q 1
6, 1, z 1

1
7/2| 5/2 29 660.2 998

744 1,
0 ,

0, 1, Ground 11/21 9/2 29 662.0 998

4, 1, 3«- 3, 1, 2 Ground
1
^/ z] Q/9 9Q ^if>7 9Z7 UU J .z QQft

4, 1, 3<- 3, 1, 2 Ground 9Q fiftR fidZ7 000.U** .10 QQft

4, 1, 3«- 3, 1, Z l^round Q/9I
1

"/z| 7/9'/z 9Q *i7Q J.Z7 0 (O.T- QQft

744 4, 1, 3^ 3, 1,
0z Ground

1

7/2| 5/2 29 679.7 998
744 4, 1, 3<- 3, 1, z Ground 9/2| 9/2 29 760.1 998
lAA
I '+4- 4, 1, 4«- 3, 1, 3 Ground Zo OZV.o QQft

4, 1, 4 ^3, 1, 3 1
1 11/9

1
1 i/Z| Q/9v/z ZO 00 / .4 QQft

A
4, 1, 4<- 3, 1, 6 t-»rouna 7/9 7/9'/z zo OVl.O QQft770

744 A
4, 1, 4-«- 3, 1, A 1

1
5/2| 3/2 28 394.1 998

744
A

1, 4*- 3, 1.
o

1 28 394.63 .04 998
7/1/1

4, 1, 'I 10, 1

,

3 1
1 Q/9 7/9//z 9ft QQQZo 0W.4-0 QQft

7/1/1.
4, 1, 4<- 3, 1, 3 1

1
1 '/^l

'^/9o/z 9H Anf\ 9Zo ^-UD.Z QQft

lAA
1 Hrt

A
4, 1, 4<- 3, 1, .3 Lyrounci II 1 /9l Q/9^/z 9ft 4.1 f> 1zo 'riU. 1 QQft

744 A
4, 1, 4<- 3, 1,

Q Ground
1
5/2| 3/2 28 422.4 998

744 A
4, 1, 4^ 3, 1,

Q Ground 28 423.22 .07 998

4, 1, 3 Ground Q/9 7/9//Z 9H d.97 QZo 4'Z 1 .7 QQft770
7/1/1 4, 1, 4^ 3, 1, 3 Ground 7/91

1

'IZ\ 1^/9O/Z 9ft dQd f\zo H-Ot-.O QQft

7/Ll/4^
A
4> 1, 4<- 3, 1. 6 C^round Q/9 Q/9y/z 90 C91 f,Zo ozx.o QQft770

744 A
4,

0
z. 2<- 3, 2,

1
I Ground

1
5/2| 3/2 29 032.5 998

744 A
4, 2<- 3, 2,

1
1 Ground |11/2| 9/2 29 049.7 998

4, 2, 1 Ground 9Q Ofkf^ Qfl 1

1

QQft770

4, 2, 2«- 3, 2. 1 Ground 7/9 '\/9O/Z 9Q Oftn /IZ? UoU.4' QQft770

/I 2^ 3, 2,
1
1

r AvjrounQ 1 Q/91 7/9//z 9Q nQ7 4 QQft770

744 /I 0 3<- 3, 2, z 1
1
5/2| 3/2 28 990.7 998

744 /I 0^ Z 1 11/2| 9/2 29 007.4 998
7/14 4, 2, 3'^ 3, 2, 2 Oround '^/9 Q/9O/Z 9Q ni4 1Z7 Ult. 1 QQft770
7(14. 4, 2, 3, 2, 2 1

1 9Q 094 Q^iZ7 OZ'T.^U ift
. 10 QQft770

4, 3<- 3, 2, z r Avyrounu n /9l
1 / 1

Q/9y/z 9Q flQl 1Z!7 UO 1 .

1

QQft770

744 4, 2, 3-^ 3, 2, 1 7/2| 5/2 29 038.6 998

744 4, 2, 3<^ 3, 2, 2 Ground 29 048.49 .07 998
7dA 4, 2, 3«- 3, 2, 2 11 Q/9 7/9'/z Z7 UOU.O QQft770
lAA
I 'irt 4, 2, 3<- 3. 2, 2 r AOround 7/9 90 r\A9 1zy uoz.i QQft770

A
^1 3<- 3, 2,

0Z Ground 1 Q/91 90 070 9zv u/y.z QQft770

744 A
4, 3, 3,

11 Ground
1
5/2| 3/2 28 964.6 998

744 4, 3, 2<- 3, 3, 1 Ground
1
9/2| 9/2 28 978.7 998

4, 3, 2-^ 3, 3, 1 Ground 11/9
1
1 i/z| Q/9y/z 9Q n9Q 4Z" UZy.T' 998

A
4,

Q
0, 2^ 3, 3, 11 Ground 9Q fl'id ftflZ7 U04".0V/ .28 998

744 4,
Q 2<- 3, 3, 1 Ground

1
7/2| 5/2 29 072.4 998

744 /I

^1 2*- 3, 3, 1 Ground
i

5/2| • 5/2 29 115.4 998

4, 3, 2^ 3, 3, 1 Ground Q/9
1 "m 7/9//z 90 197 7Z7 IZ 1 . / QOR770

4, 3, 2-^ 3, 3, 1 Ground 7/9 7/9'/z 90 Idd ^Z7 A44.0 QQft770

2, 0, 2*- 1, 0, 1 l^round 1 Q/9
1
AIZ\ Q/9O/Z ID UUi.OO QQft7O0

745 2, 0, 2<- 1, 0, 1 Ground
1
5/2| 3/2 15 084.1 .1 938

745 2, 0, 2<- 1, 0, 1 Ground
1
7/2 5/2 15 084.1 .1 938

745 2, 0, 2<- 1. 0. 1 Ground 15 094.31 .05 938
745 2, 0, 2«- 1, 0, 1 Ground

1
5/2|

1 1

5/2 15 201.1 1 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F MHz ±MHz

745 2, 0, 2^ 1, 0, 1 Ground 3/2 1/2 15 211.2 .1 938
745 2, 1, 1<- 1, 1, 0 Ground 3/2 1/2 15 428.7 .2 938
745 2, 1, 1^ 1, 1, 0 Ground 7/2 5/2 15 463.4 .1 938
745 2, 1, 1^ 1, 1, 0 Ground 15 491.73 .06 938
745 2, 1, ' 1, 0 Ground 5/2 5/2 15 517.0 .2 938

745 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2 15 543.1 .1 938
745 2, 1, 1, 1. 0 Ground 5/2 3/2 15 580.6 .2 938
745 2, 1, 2^ \, 1, 1 Ground 3/2 1/2 14 652.0 .2 938
745 2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 14 675.8 .1 938
745 2, 1, 2^ 1, 1, 1 Ground 14 704.98 .06 938

745 2, 1, 2^ 1, 1, 1 Ground 5/2 5/2 14 740.0 .2 938
745 2. 1, 2^ 1, 1, 1 Ground 3/2 3/2 14 748.1 .2 938
745 2, 1, 2^ 1, 1, 1 Ground 5/2 3/2 14 793.1 938
745 3, 0, 3^ 2, 0, 2 Ground 3/2 3/2 22 538.2 ;J 938
745 o

•J, 2 Ground 5/2 5/2 22 572.6 938

745 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 22 626.5 I 938
745 3, 0, 3^ 2, 0, 2 Ground 7/2 5/2 22 626.5 .1 938
745 3, 0, 3^ 2, 0, 2 Ground 22 631.95 .04 938
745 3, 0, 3*- 2, 0, 2 Ground 3/2 1/2 22 655.2 938
745 3,

A 0 . o
I, 0, 2 Ground 5/2 3/2 22 655.2 I 938

745 3, 0, 3^ 2, 0, 2 Ground 7/2 7/2 22 743.2 I 938
745 3, 1, 2^ 2, 1, 1 Ground 7/2 7/2 22 613.1 .1 938
745 3, 1, 2^ 2, 1,

}

Ground 9/2 7/2 22 613.1 938
745 3, 1, 2^ 2, 1, Ground 3/2 3/2 23 167.8 \ 938
745 Q

o.
1
1, /, i. 1 1 9/2 7/2 23 206.4 1 938

745 3, 1, 2<- 2, 1, 1 Ground 5/z 5/2 23 213.5 938
745 3, 1, 1*- 2, 1, 1 Ground 3/2 1/2 23 221.3 .1 938
745 3, 1, 2^ 2, 1,

\

Ground 9/2 7/2 23 222.6 938
745 3, 1, 2^ 2, 1, Ground 23 234.53 .04 938
745 3, 1, 2<— 2, 1, \ 1 7/2 5/2 23 235.6 938

745 3, 1, 2^ 2, 1, \ Ground 7/2 5/2 23 251.2 \ 938
745 3, 1, 2^ 2, 1, 1 1 7/2 7/2 23 288.8 938
745 3, 1, 2^ 2, 1, Ground 7/2 7/2 23 304.8 938
745 3, 1, 3^ 2, 1, 2 1 3/2 3/2 21 955.7 \ 938
745 3, 1, 3<— 2, 1, 2 Ground 3/2 3/2 21 979.8 \ 938

745 3, 1. 3^ 2. 1, 2 1 5/2 5/2 22 003.4 938
745 3, 1, 3^ 2, 1, 2 1 9/2 7/2 22 017.3 • 1 938

745 3, 1, 3^ 2, 1, 2 Ground 5/2 5/2 22 027.3 938
745 3, 1, 3^ 2, 1, 2 Ground 9/2 7/2 22 041.3 J 938
745

•>

3, 1, 3^ z, 1, 2 Ground 3/2 1/2 22 042.9 \ Q38

745 3, 1, 3^ 2, 1, 2 1 7/2 5/2 22 046.3 938
745 3, 1, 3^ 2, 1, 2 Ground 22 054.15 !05 938

745 3, 1, 3^ 2, 1, 2 Ground 7/2 5/2 2.1 071.4 938

745 3, 1, 3^ 2, 1, 2 Ground 5/2 3/2 22 072.5 938

745 3, 2, 1^ 2, 2, 0 Ground 3/2 1/2 22 544.4 \ 938

745 3, 2, 1^ 2, 2, 0 Ground 9/2 7/2 22 627.7 \ 938

745 3, 2, 1-^ 2, 2, 0 Ground 7/2 7/2 22 627.7 938
745 3, 2, 1^ 2, 2, 0 Ground 22 661.15 .04 938
745 3, 2, 1-^ 2, 2, 0 Ground 3/2 3/2 22 661.3 938

745 3, 2, 1^ 2, 2, 0 Ground 5/2 3/2 22 661.3 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quanlum Nos. F' F MHz ±MHz

t-C'^HDrC'^DBr'" 745 3, 2, 1<— 2, 2, 0 Ground 5/2 5/2 22 744.5 .1 938
745 3, 2, 1<- 2, 2, 0 Ground 7/2 5/2 22 744.5 .1 938
745 3, 2, 2<— 2, 2, 1 Ground 3/2 1/2 22 530.3 .1 938

745 3, 2, 2^ 2, 2, 1 Ground 22 646.88 .04 938

745 3, 2, 2<- 2, 2, 1 Ground 3/2 3/2 22 647.1 .1 938

745 3, 2, 2«— 2, 2, 1 Ground 5/2 3/2 22 647.1 .1 938
745 3, 2, 2<— 2, 2, 1 Ground 5/2 5/2 22 730.4 .1 938
745 3, 2, 2^ 2, 2, 1 Ground 7/2 5/2 22 730.4 .1 938
745 4, 0, 4^ 3, 0, 3 Ground 5/2 5/2 30 050.8 998
745 4, 0, 4^ 3, 0, 3 Ground 7/2 7/2 30 115.2 998

745 4, 0, 4^ 3, 0, 3 Ground 11/2 9/2 30 155.6 998
745 4, 0, 4<— 3, 0, 3 Ground 9/2 7/2 30 155.6 998
745 4, 0, 4<— 3, 0, 3 Ground 30 158.51 .91 998
745 4, 0, 4^ 3, 0, 3 Ground 5/2 3/2 30 167.3 998
745 4, 0, 4^ 3, 0, 3 Ground 7/2 5/2 30 167.3 998

745 4, 1, s*— 3, 1, 2 Ground 5/2 5/2 30 889.6 998
745 4, 1, 3^^ 3, 1, 2 Ground 7/2 7/2 30 945.2 998
745 4, 1, 3*— 3, 1, 2 1 5/2 3/2 30 951.2 998
745 4, 1, 3^ 3, 1, 2 1 30 953.09 998
745 4, 1, 3^ 3, 1, 2 1 9/2 7/2 30 957.6 998

745 4, 1, 3<— 3, 1, 2 1 7/2 5/2 .30 961.2 998
745 4, 1, 3«— 3, 1, 2 Ground 11/2 9/2 30 966.4 998
745 4, 1, 3<— 3, 1, 2 Ground 5/2 3/2 30 973.1 998

745 4, 1, 3^ 3, 1, 2 Ground 30 973.48 .45 998

745 4, 1, 3^ 3, 1, 2 Ground 9/2 7/2 30 979.2 998

745 4, 1, 3*— 3, 1, 2 Ground 7/2 5/2 30 982.7 998
745 4, 1, 4<— 3, 1, 3 Ground 5/2 5/2 29 307.4 998
745 4, 1, 4<— 3, 1, 3 1 11/2 9/2 29 361.9 998
745 4, 1, 4^ 3, 1. 3 1 29 368.86 998
745 4, 1, 4^ 3, 1, 3 Ground 7/2 7/2 29 369.0 998

745 4, 1, 4^ 3, 1, 3 1 9/2 7/2 29 373.3 998
745 4, 1, 4^ 3, 1, 3 1 7/2 5/2 29 380.1 998
745 4, 1, 4-^ 3, 1, 3 Ground 11/2 9/2 29 393.9 998
745 4. 1, 4^ 3, 1, 3 Ground 5/2 3/2 29 400.1 998
745 4, 1, 4^ 3, 1, 3 Ground 29 400.73 .09 998

745 4, 1, 4^ 3, 1, 3 Ground 9/2 7/2 29 405.2 998
745 4, 1, 4«- 3, 1, 3 Ground 7/2 5/2 29 411.9 998
745 4, 1, 4«— 3, 1, 3 Ground 9/2 9/2 29 498.3 998
745 4, 2, 2*- 3, 2, 1 Ground 5/2 3/2 30 194.05 998
745 4, 2, 2«- 3, 2, 1 Ground 11/2 9/2 30 210.8 998

745 4, 2, 2^ 3, 2, 1 Ground 30 227.62 .15 998

745 4. 2. 2<— 3, 2, 1 Ground 7/2 5/2 30 242.1 998
745 4, 2, 1^ 3, 2, 1 Ground 9/2 7/2 30 256.9 998
745 4, 2, 3^ 3, 2, 2 1 5/2 3/2 30 132.0 998
745 9 2 1 11/2 9/2 30 148.9 998

745 4, 2, 3^ 3, 2, 2 Ground 5/2 O/Z 30 158.8 998
745 4, 2, 3^ 3, 2, 2 1 30 165.20 998
i 4-0 4, 2, 3*- 3, 2, 9z Ground 11/2 9/2 o\j 1 I o.O QOQ

745 4, 2, 3^ 3, 2, 2 1 7/2 5/2 30 178.7 998
745 4, 2. 3^ 3, 2, 2 Ground

i

1

30 192.38 .11 998

238-605 0-68— 12
165



Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. Va F' F MHz ±MHz

t-C'='HD:C>2DBr" 745 4, 2, 3^ 3, 2, 2 Ground 7/2 5/2 30 205.85 998

745 4, 2, 3<- 3, 2, 2 Ground 9/2 7/2 30 222.0 998

745 4, 3, 3, 3, \ 9/2 9/2 •ifl 1 28 7 998

745 4, 3, 3, 3, 1 Ground 11/2 9/2 30 169.0 998

745 4, 3, 2«- 3, 3, 1 Ground 30 202.98 .21 998

745 4, 3, 2-^ 3, 3, 1 Ground 7/2 5/2 30 220.5 998

745 4, 3, 2-^ 3, 3, 1 Ground 9/2 7/2 30 273.8 998

745 4, 3, 2^ 3, 3, 1 7/2 7/2 30 289.1 998

745 5, 1, 4-^ 4, 1, 3 1 13/2 11/2 38 681.3 998

745 5, 1, 4«- 4, 1, 3 1 7/2 5/2 38 684.5 998

745 5, 1, 4-^ 4, 1, 3 1 38 684.81 .6 998

745 5, 1, 4-^ 4, 1, 3 1 11/2 9/2 38 686.0 998

745 5, 1, 4<— 4, 1, 3 X 9/2 7/2 38 691 S 998

745 s! \\ 4«- 4! 1! 3 Ground 13/2 11/2 38 707.5 998

745 5, 1, 4*- 4, 1, 3 Ground 7/2 5/2 38 711.6 998

745 5, 1, 4^ 4, 1, 3 ( -mViw 1 n H 38 71 1 82 .29 998

745 5, 1, 4<- 4, 1, 3 Ground 11/2 9/2 38 713.4 998

745 5, 1, 4-^ 4, 1, 3 Ground 9/2 7/2 38 718.8 998

cC'2HD:C'2DBr»' 746 2, 0, 2-^ 1, 0, 1 Ground 3/2 3/2 14 357.9 .1 938

746 2, 0, 2^ 1, 0, 1 Ground 7/2 5/2 14 429.9 .1 938

i

746 2, 0, 2<- 1, 0, \ 5/2 3/2 14 429.9 .1 938

746 2, 0, 0, 1 Ground 1/2 1/2 14 437.7 .1 938

746 2, 0, J' 0, 1 Ground 14 438.20 .04 938

746 2, 0, 1, 0, 1 Ground 5/2 5/2 14 529.6 .1 938

746 2, 0, 2^ 1, 0, 1 Ground 3/2 1/2 14 538.7 .1 938

746 2, 1, 1^ 1, 1, 0 ( -wTCi 1 1 nH\J L tJ Ul 11-1 1/2 1/2 14 647.9 .1 938

746 2, 1, 1«- 1, 0 Ground 3/2 1/2 14 695.05 .1 938

746 2, 1,
}'

1, 0 Ground 7/2 5/2 14 723.4 .1 938

746 2, 1, 1*- 1, 1, 0 Ground 14 747.95 .04 938

746 2, 1, 1^ 1, 1, 0 Ground 5/2 5/2 14 771.0 .1 938

746 2, 1, 1-^ 1, 1, 0 V J 1 1J U 1 1 LI 3/2 3/2 14 790.6 938

746 2. 1,

J'

1, 0 Ground 5/2 3/2 14 824.1 .1 938

746 2, 2<— 1 Ground 1/2 1/2 14 033.0 .1 938

746 2, 1, 2^ 1, 1, 1 Ground 3/2 1/2 14 085.6 .1 938

746 2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 14 107.3 .1 938
lift 2, 1, 2-^ 1, 1, \ Ground M 139 4.7 .05 938

746 2, 1, 2<- 1, 1 Ground 5/2 5/2 14 160.6 .2 938

746 2, 1, 2<— J' 1, 1 Ground 3/2 3/2 14 170.0 .3 938

746 2, 1, 2<- 1, 1, 1 Ground 5/2 3/2 14 208.2 .1 938

746 2, 1, 2<- 1, 1, 1 Ground 5/2 3/2 14 694.5 938

746 3, 0, 3<- 2, 0, 2 ( >rrti 1 nH 3/2 3/2 21 571.8 938

746 3, 0, 3-^ 2, 0, 2 Ground 5/2 5/2 21 600.5 'a 938

746 3, 0, 3«— 2, 0, 2 Ground 7/2 5/2 21 647.4 .1 938

746 3, 0, 3-<— 2, 0, 2 Ground 9/2 7/2 21 647.4 .1 938

746 3, 0, 3-^ 2, 0, 2 Ground 21 651.91 .04 938

746 3, 0, 3<- 2, 0, 2 1 _fr» 1 1 n^ 5/2 3/2 21 671.5 938

746 3. 0, 3<- 2, 0. 2 Ground 3/2 1/2 21 671.5 :i 938

746 3, 0, 3<- 2, 0, 2 Ground 7/2 7/2 21 747.4 .2 938

746 3, 1, 2«- 2, 1, 1 1 3/2 3/2 22 048.4 1 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

INo. Quantum Nos 17' 17'
r

¥7
r MHz ±MHz

c-C'^HD:C'^DBr" 746 3, 1, 2<— 2, 1, Ground 3/2 3/2 22 062.1 .2 938
746 3, 1, 2*- 2, 1, } 1 5/z 5/2 22 086.4 .2 938
746 3, 1, 2«— 2, 1, 1 1 9/2 7/2 22 094.9 .1 938
746 3, 1, 2^ 2, 1, Ground 5/2

c /oo/z zz 100.75 .1 938
746 3, 1, 2<- 2, 1, Ground 9/2

"7 /O'/z 22 109.5 .1 938

746 3, 1,
0,tz*— z, 1, 1 7/2 5/2

OO 1 OA AZZ IzO.O .1
AOO9oo

746 3, 1, z<— \ Ground 22 120.00 .06 938
746 Q

•J? 1, z*— 1 Ground III D/Z 22 134.4 .1 938
746 3, 1, 2«- 2, 1, Ground 7 /O//2 7/0 OO 1 0 1 ozz loi.o 1

.1
no o9o8

746 3, 1, 3-^ 2, 1, 2 Ground o/Z o/z 21 134.2 .2 938

746 3, 1, 3'«— 2, 1, 2 1 5/2 5/2 21 153.1 .2 938
746 3, 1, 3<— 2, 1, 2 1 o/oy/z 7 /O//2 21 164.7 .1 938
746 3, 1, 3*— 2, 1, 2 Ground 5/z o/z 21 174.6 .2 938
746 3, 1, 3-^ 2, 1,

oz Ground y/z '/z 21 185.9 .1 938
746 3, 1, 3<- 2, 1, 2 1

7 /O'/z c /oo/z 21 189.5 .1 938

746 3, 1, 3«— 2, 1, 2 1 5/2 3/2 21 191.0 .2 938
746 3, 1, 3<— 2, 1, 2 Ground 21 196.72 .05 938
746 3, 1, 3«— 2, 1, 2 Ground 7/2 c /oo/z 21 210.8 .1 938
746 3, 1, 3^ 2, 1, 2 (jround 5/z o/z zl zlz.o .1 938
746 3, 1, 3^ 2, 1, 2 Ground •7 /O

7/2 7/2 21 264.0 .2 938

746 3,
o
z, I*— o o

i, z. 0 Ground 3/2 1/2 21 567.2 .1 938
746 i>i z, '<^7 z, 0 Ground 7/2 77/z 21 638.5 .1 938
746 "J

•J? 2., 1*— z, z. 0 Ground y/z 7 /O 21 638.5 .1 938
746 3, 2, 2, 2, 0 Ground 0 1 C^£L1 OA21 667.00 .04 938
/46 3, 2, 1<- 2, 2, u Ground 5 /oo/z o/z Ol ccn c21 66/.

o

1
.1

AOO9oo

3,
o
Z, 1*— z, z, u Ground 5/2 3/2

Ol ccn c21 C>t)/.0
1

.1
AOO900

746 Q 0 Ground l^/Oo/z c/oO/z 21 738.8 .1 938
746 Q

•J. Z, Z, 0 Ground 7/0
//2

l^/Oo/z 21 738.8 .1 938

/46 3, 2, 2<- 2, 2,
1
1 Ground 5/0o/z 1 /o1/Z

0 1 C^A A21 o60.U .1
AOOVoo

746 3, 2, 2<- 2, 2, 1 Ground 7/0'/z 7 /O'/z 21 631.4 .1 938

HAH746 3, 2, 2*— 2, 2, 1 (jround 9/2 7/2 21 631.4 .1 938
746 3,

o z*— z, 1 Ground 21 660.16 .04 938
746 3,

o
z. z<— z, z, 1 Ground c /oo/z o/z 21 660.2 .1 938

HAHI'm 3, 2, 2-^ 2, 2, 1 Ground 0 /oo/z o/z 21 660.2 .1
AOO9o8

746 3, 2, 2-^ 2, 2, 1 Ground c/oo/z o/z
0 1 TO 1 O21 7ol.8 .1 938

746 3, 2, 2*— 2, 2, 1 Ground 7/2 5/2 21 731.8 .1 938
746 4, 0, 4«— 3, 0, 3 Ground o/z o/z 28 767.2 998
746 4, 0, 4<— 3, 0, 3 Ground 7/2 7/2 28 822.7 998
746 4, 0, 4-^ 3, 0, 3 Ground OO O^O OA28 862.04 998
746 4, 1, 3-^ 3, 1, 2 Ground c /oo/z c /oo/z 29 417.5 998

746 4, 1, 3«— 3, 1, 2 1 11/2 9/2 29 466.7 998
746 4, 1, 3«— 3, 1, 2 1 5/z o/z 29 470.4 998
746 4, 1, 3<— 3, 1, 2 1 29 472.0 .38 998
1AC746 4, 1, 3^ 3, 1, 2 1 9/2 7/2 29 475.9 998
746 4^ 3^ 3, 1, 2 1 7/2 o/z

OA /I 0 1 A29 481.0 998

746 4, 1, 3^ 3, 1, 2 Ground 11/2 9/2 OA /I o r A29 485.4 998
746 4, 1, 3-^ 3, 1, 2 Ground 5/2 3/2 29 489.3 998
746 4, 1, 3*- 3, 1, 2 ( -wroi 1nHV71 1^ UliU 99 490 94 998
746 4, 1, 3^ 3, 1, 2 Ground 9/2 7/2 29 495.2 998
746 4, 1, 3^ 3, 1, 2 Ground 7/2 5/2 29 500.3 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. F' F, F MHz ±MHz

c-C'^HDiC'^DBr^' 746 4, 1, 3, 1, 2 Ground 9/2 9/2 29 567.4 998
746 4, 1, 4*- 3, 1, 3 Ground 5/2 5/2 28 181.3 998
746 4, 1, 3, 1, 3 1 11/2 9/2 28 225.6 998
746 4, 1, 4*- 3, 1, 3 1 5/2 3/2 28 231.0 998
746 4, 1, 4^ 3, 1, 3 1 28 231.54 .08 998

746 4, 1, 4^^ 3, 1, 3 Ground 7/2 7/2 28 233.2 998
746 4, 1, 4<- 3, 1, 3 1 9/2 7/2 28 235.5 998
746 4, 1, 4.1- 3, 1, 3 1 7/2 5/2 28 241.2 998
746 4, 1, 3, 1, 3 Ground 11/2 9/2 28 253.9 998
746 4, 1, 4-^ 3, 1, 3 Ground 5/2 3/2 28 259.3 998

746 4, 1, 4^^ 3, 1, 3 Ground 28 259.86 .06 998

1
746 4, 1, 4<- 3, 1, 3 Ground 9/2 7/2 28 263.7 998
746 4, 1, 4^^ 3, 1, 3 Ground 7/2 5/2 28 269.4 998
746 4, 1, 3, 1, 3 Ground 9/2 9/2 28 342.3 998
746 4, 2, 2<- 3, 2, 1 Ground 5/2 3/2 28 867.1 998

746 4, 2, 2-^ 3, 2, 1 Ground 11/2 9/2 28 881.5 998
746 4, 2, 2<- 3, 2, 1 Ground 28 895.88 .08 998
746 4, 2, 2-^ 3, 2, 1 Ground 7/2 5/2 28 907.3 998
746 4, 2, 2*^ 3, 2, 1 Ground 9/2 7/2 28 921.4 998
746 4, 2, S'^ 3, 2, 2 1 5/2 3/2 28 825.5 998

746 4, 2, 3*- 3, 2, 2 1 11/2 9/2 28 839.8 998

746 4, 2, 3^ 3, 2, 2 Ground 5/2 3/2 28 849.5 998
746 4, 2, 3^ 3, 2. 2 1 28 854.59 .02 998
746 4, 2, 3^ 3, 2 Ground 11/2 9/2 28 863.7 998
746 4, 2, S'^ 3, 2, 2 1 7/2 5/2 28 866.2 998

746 4, 2, 3-^ 3, 2, 2 Ground 28 878.13 .09 998
746 4, 2, 3<- 3, 2, 2 Ground 7/2 5/2 28 889.7 998

746 4, 2, 3^^ 3, 2, 2 Ground 9/2 7/2 28 903.4 998

746 4, 3, 2<- 3, 3, 1 Ground 5/2 3/2 28 808.8 998

746 4, 3, 2^ 3, 3, 1 Ground 9/2 9/2 28 819.8 998

746 4, 3, 2^ 3, 3, 1 Ground 11/2 9/2 28 854.8 998

4, 3, 2^ 3, 3, 1 Ground 28 883.84 .13 998
746 4, 3, 2«- 3, 3, 1 Ground 7/2 5/2 28 898.7 998

746 4, 3, 2*- 3, 3, 1 Ground 5/2 5/2 28 934.5 998
746 4, 3, 2^ 3. 3, 1 Ground 9/2 7/2 28 944.7 998

746
. 4, 3, 2^ 3, 3, 1 Ground 7/2 7/2 28 956.4 998

t-C'2HD:Ci2DBr«' 747 2, 0, 2^ 1, 0, 1 Ground 7/2 5/2 14 996.9 .1 938
747 2, 0, 2-^ 1, 0, 1 Ground 5/2 3/2 14 996.9 .1 938
747 2, 0, 2-^ 1, 0, 1 Ground 15 005.28 .07 938

747 2, 0, 2^ 1. 0. 1 Ground 5/2 5/2 15 094.8 .2 938

747 2, 0, 2^ 1, 0, 1 Ground 3/2 1/2 15 103.1 .1 938

747 2, 1, 1^ 1, 1, 0 Ground 1/2 1/2 15 300.8 .1 938
747 2, 1, 1^ 1, 1, 0 Ground 3/2 1/2 15 345.5 .1 938
747 2, 1, l'^ 1, 1, 0 Ground 7/2 5/2 15 374.5 .1 938

747 2, 1, 1^ 1, 1, 0 Ground 15 398.28 .05 938
747 2, 1, 1^ 1, 1, 0 Ground 5/2 5/2 15 419.2 .1 938

747 2, 1, 1*- 1, 1,
f\U Ground 3/2 3/2

n c /I /I A nlo 44U.y .1
05Q

747 2, 1, 1<- 1, 1, 0 Ground 5/2 3/2 15 472.4 .2 938
747 2, 1, 2^ 1, 1, 1 Ground 1/2 1/2 14 523.2 .1 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperf ine
1

Frequency Acc. Ref.

No. Quantum Nos. F/ F' F, F MHz ±MHz

t-C'^HD:C'2DBr«' 747 2, 1, 2-^ 1, 1, 1 Ground 3/2 1/2 14 576.0 .1 938
2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 1 A ^OA 9l'* DVO.Z voo

IM 2, 1, 2-^ 1, 1, Ground 14 620.65 .04 938
IM o 1 o< 1 1z^ 1 , 1

,

Ground 5/2 5/2 14 649.4 .2 938
747 2, 1, 2^ 1, 1, 1 Ground 3/2 3/2 14 656.3 .1 938

747 3, 0, S'^ 2. 0, 2 Ground 3/2 3/2 22 420.5 .2 938

3, 0, 3^ 2, 0, 2 Ground 5/2 5/2 99 4.4.Q 4 1 V.JO

747 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 22 494.2 .1 938
747 o. Q 3<— 2 0 2 Ground 7/2 5/2 22 494.2 .1 938
747 3,

0' 3^ 2! 0! 2 Ground 22 498.94 .04 938

747 3, 0, 3<- 2, 0, 2 Ground 3/2 1/2 22 518.2 .1 938
747 3, 0, 3-^ 2, 0, 2 Ground 5/2 3/2 99 cil ft 9ZZ OiO.Z 1

747 3, 0, 3^ 2, 0, 2 Ground 7/2 7/2 22 592.0 .2 938
747 3 1 2«— 2 1 1 3/2 3/2 23 022.7 .2 938
747 \\ 2^ 2! l[ 1 Ground 3/2 3/2 23 038.7 .1 938

747 3, 1, 2^ 2, 1, 1 1 9/2 7/2 23 068.2 .2 938
74,7 3, 1, 2<^ 2, 1, 1 Lrrouncl 5/2 5/2 Z.J u/0.0 9.z Voo
747 3, 1, 2^ 2, 1,

j

Ground 9/2 7/2 23 084.3 .1 938
747 3 \ 2<— 2, 1, 1 7/2 5/2 23 092.3 .2 938
747 3! \\ 2^ 2, \\ 1 Ground 23 094.27 .05 938

747 3, 1, 2<- 2, 1, 1 Ground 7/2 5/2 23 108.25 .1 938
747 3, 1, 2^ 2. 1, 1 Vjl OUllU 7/2 7/2 ZO IJO.O \ 938
747 3, 1, 3^ 2. 1, 2 Ground 3/2 3/2 21 865.5 .1 938
747 3 \ 3^ 2 1 2 Ground 5/2 5/2 21 905.2 .2 938
747 3! \, 3^ 2,

1'
2 Ground 9/2 7/2 21 917.0 .1 938

747 3, 1, 3^ 2, 1, 2 Ground 21 927.64 .04 938
747 3, 1, 3^ 2, 1, 2 Ground 7/2 5/2 91 Qd.1 1 1

747 3, 1, 3^ 2, 1, 2 Ground 5/2 3/2 21 943.0 .1 938
747 0,

1
1

,

0^ z, i. 9 Ground 7/2 7/2 21 994.6 .1 938
747 3, 2, l'^ 2, 2, 0 Ground 3/2 1/2 22 429.6 .1 938

747 3, 2, 1«- 2, 2, 0 Ground 9/2 7/2 22 499.25 .1 938
74.7 3, 2, 1*- 2, 2, 0 Ground 7/2 7/2 99 AQQ 9CZZ ^-W.ZO 1

. I Voo
747 3. 2, 1^ 2, 2, 0 Ground 22 527.26 .04 938
747 3 2 1<— 2 2 0 Ground 3/2 3/2 22 527.4 .1 938
747 3! 2, 1^ 2^ 2, 0 Ground 5/2 3/2 22 527.4 .1 938

747 3, 2, 1<- 2, 2, 0 Ground 5/2 5/2 22 597.0 .1 938
747 3, 2, 1^ 2, 2, 0 Ground 7/2 5/2 99 "^07 nZZ 07 1 .u 1

747 3, 2, 2^ 2, 2, 1 Ground 3/2 1/2 22 416.1 .1 938
747 3 2 2«— 2 2 \ Ground 7/2 7/2 22 485.7 .1 938
747 3! 2, 2^ 2! 2! 1 Ground 9/2 7/2 22 485.7 .1 938

747 3, 2, 2^ 2, 2, 1 Ground 22 513.63 .04 938
747 3, 2, 2^ 2, 2, 1 Ground 5/2 3/2 99 c;i a 7ZZ 0 iO. / 1 700
747 3, 2, 2^ 2, 2, 1 Ground 3/2 3/2 22 513.7 .1 938
747 3, 2, 2^ 2, 2, 1 Ground 7/2 5/2 22 583.3 .1 938
747 3, 2, 2^ 2, 2, 1 Ground 5/2 5/2 22 583.3 .1 938

747 4, 0, 4^ 3. 0, 3 Ground 11/2 9/2 29 979.6 998
747 4, 0, 4^ 3, 0, 3 Ground 9/2 7/2 29 979.6 998
747 4, 0. 4^ 3, 0, 3 Ground

1

29 982.50 998
747 4, 0. 4«- 3, 0, 3 Ground 5/2

1

3/2 29 990.7 998
747 4, 0, 4^ 3, 0, 3 Ground 7/2

1

5/2

1

29 990.7 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

1
No. Quantum Nos. V

a
F' F' F F MHz ±MHz

t-C>2HD:C"2DBr«' 747 4, 1, 3«- 3, 1, 2 Ground 5/2 5/2 30 717.2 998

1
747 4!

1' 3^ 3, 1! 2 1 11/2 9/2 30 759.9 998
747

4'
1^ 3^ 3'

1! 2 Ground 7/2 7/2 30 763.4
1

998
747 4, 1, 3^ 3, 1, 2 1 5/2 3/2 30 765.4 998
747 4, 1, 3^ 3, 1, 2 1 30 765.91 .63 998

747 4, 1, 3^ 3. 1, 2 1 9/2 7/2 30 770.5 998
747 4, 1, 3^ 3, 1, 2 1 7/2 5/2 30 773.7 998
747 4, 1, 3^ 3, 1, 2 Ground 11/2 9/2 30 781.4 998
747 4, 1, 3<- 3, 1, 2 Ground 5/2 3/2 30 786.9 998
747 4, 1, 3^ 3, 1, 2 Ground 30 787.25 .24 998

747 4, 1, 3^ 3, 1, 2 Ground 9/2 7/2 30 791.9 998
747 4, 1, 3^ 3, 1, 2 Ground 7/2 5/2 30 795.05 998
747 4, 1, 3^ 3, 1, 2 Ground 9/2 9/2 30 860.8 998
747 4, 1. 4^ 3, 1, 3 Ground 5/2 5/2 29 154.2 998
747 4, 1, 4-^ 3. 1, 3 1 5/2 3/2 29 205.5 998

747 4, 1, 4«- 3, 1, 3 1 29 205.71 998
747 4, 1, 4^ 3, 1, 3 1 9/2 7/2 29 209.7 998
747 4, 1, 4^^ 3, 1, 3 1 7/2 5/2 29 215.7 998
747 4, 1, 4*- 3, 1, 3 Ground 11/2 9/2 29 226.5 998
747 4, 1, 4<- 3, 1, 3 Ground 5/2 3/2 29 231.7 998

747 4, 1, 4<- 3, 1, 3 Ground 29 232.17 .06 998
747 4. 1, 4^^ 3, 1, 3 Ground 9/2 7/2 29 235.9 998
747 4, 1, 4^ 3, 1, 3 Ground 7/2 5/2 29 241.9 998
747 4, 1, 4«- 3, 1, 3 Ground 9/2 9/2 29 313.75 998
747 4, 2, 2^ 3. 2, 1 Ground 5/2 3/2 30 021.1 998

747 4, 2, 2^ 3, 2, 1 Ground 11/2 9/2 30 035.1 998
747 4, 2, 2^ 3, 2, 1 Ground 30 049.17 .07 998
747 4, 2, 2^ 3, 2, 1 Ground

1
7/2 5/2 30 060.4 998

747 4, 2, 2^ 3, 2, 1 Ground 9/2 7/2 30 074.0 998
747 4. 2, 3*- 3, 2, 2 1 5/2 3/2 29 960.0 998

747 4, 2. 3^^ 3, 2, 2 1 11/2 9/2 29 974.3 998
747 4, 2, 3^ 3, 2, 2 Ground 5/2 3/2 29 986.7 998
747 4, 2, 3^ 3, 2, 2 1 29 987.70 .4 998
747 4, 2, 3^ 3, 2, 2 1 7/2 5/2 29 997.9 998
747 4, 2, 3. 2, 2 Ground 11/2 9/2 30 000.7 998

747 4, 2, S'^ 3, 2, 2 1 9/2 7/2 30 013.1 998
747 4, 2, 3^ 3, 2, 2 Ground 30 014.77 .07 998
747 4, 2, 3^ 3, 2, 2 Ground 7/2 5/2 30 026.0 998
747 4, 2, 3^ 3, 2, 2 Ground 9/2 7/2 30 039.6 998
747 4, 3, 2^ 3, 3, 1 Ground 5/2 3/2 29 952.5 998

-:
747 4, 3, 2^ 3, 3, 1 Ground 9/2 9/2 29 963.8 998
747 4, 3, 2^ 3, 3, 1 Ground 11/2 9/2 29 995.9 998
747 4, 3, 2<^ 3, 3, 1 Ground 30 025.14 .23 998
747 4, 3, 2^ 3, 3, 1 Ground 9/2 7/2 30 084.8 998
747 4, 3. 2^ 3, 3, 1 Ground 7/2 7/2 30 096.9 998

747 5, 1, 4^ 4, 1, 3 1 13/2 11/2 38 448.8 998
747 5, 1, 4^ 4, 1, 3 1 38 452.19

1

998
747 5, 1, 4^ 4, 1, 3 1 7/2 5/2 38 452.8 998
747 5, 1, 4^ 4, 1, 3 1 9/2 7/2 38 457.4

1

998
747 5. 1, 4^ 4, 1, 3 Ground 13/21

i

11/2 38 480.3 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F
1

F MHz ±MHz

t-C'TOrC'^DBr"' 747 5, 1, 4<- 4, 1, 3 Ground 7/2 5/2 38 484.4 998
747 5, 1, 4<— 4, 1, 3 Ground 38 484..56 998
747 5, 1, 4<— 4, 1, 3 Ground 9/2 7/2 38 490.8 998

C'^HDiC'^HBr" 748 Not Reported 14 391.1 .1 938
748 Not Reported 14 399.0 .1 938
748 Not Reported 14 409.6 .4 938
748 Not Reported 1 A A A A f\

14 444.0 .2 938
748 Not Reported 1 A A A f\ f

14 449.5 .2 938

748 Not Reported 14 526.9 .2 938
-

748 Not Reported 14 720.4 .1 938
748 Not Reported 14 754.7 .1 938
748 Not Reported t A n A r\

14 849.3 .1 938
748 Not Reported 14 937.0 .2 938

748 Not Reported 14 964.2 .1 938
748 Not Reported 14 966.6 .1 938
748 Not Reported 14 976.1 .1 938
748 Not Reported 14 996.1 .1 938
748 Not Reported 15 028.5 .1 938

748 Not Reported 15 045.0 .2 938
748 Not Reported 15 309.4 .1 938
748 Not Reported 15 396.55 .5 938
748 Not Reported 15 716.5 .1 938
748 Not Reported 15 720.9 .2 938

748 Not Reported 15 723.9 .2 938
748 Not Reported 21 657.0 .2 938
748 Not Reported 21 662.0 .2 938
748 Not Reported 21 693.5 .5 938
748 Not Reported 21 746.6 .2 938

748 Not Reported 21 764.4 .2 938
748 Not Reported 22 149.4 .2 938
748 Not Reported 22 153.7 .2 938
748 JNot Reported 2z 2z9.8 .2 938
748 Not Reported 22 470.5 .2 938

748 Not Reported 22 607.45 .05 938
748 Not Reported 22 688.5 .1 938
748 Not Reported 22 703.0 .2 938
748 Not Reported 22 969.0 .2 938
748 Not Reported 23 011.5 .3 938

748 Not Reported 23 049.0 .2 938
748 Not Reported 23 581.5 .3 938
748 Not Reported 23 640.8 .2 938
748 Not Reported Ground 28 628.4 .2 998
748 Not Reported Ground 28 857.8 .1 998

748 Not Reported Ground 28 872.8 .1 998
748 Not Reported Ground 28 875.1 .1 998
748 Not Reported Ground 28 905.4 .1 998

Not Reported Ground Zo WU.D 3
.O QQH

748 Not Reported Ground 29 012.9 .1 998

748 Not Reported Ground 29 116.2 .1 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' Fj F MHz ±MHz

C'2HD:C'TOr" 748 Not Reported
1

Ground 29 255.9 998
748 Not Reported

1
Ground 29 267.0 •1 998

748 Not Reported
1

Ground 29 321.3 998
748 Not Reported

1
Ground 29 323.2 ;} 998

748 Not Reported
1

Ground 29 345.6 .1 998

748 Not Reported
[

Ground 29 484.6 .1 998

748 Not Reported
I

Ground 29 591.9 •1 998
Q

i'Vi Not Reported
1

Ground OO AT ^ Ozy oio.u

748 Not Reported
1

Ground 29 627.0 ;} 998

748 Not Reported Ground 29 630.1 .1 998

748 Not Reported
t

Ground 29 654.8 .1 998
748 Not Reported

1
Ground 29 662.4 998

7/1 Q Not Reported Ground Ay oU4.0 AAOyyb
748 Not Reported

1
Ground 30 035.65 998

748 Not Reported
1

Ground 30 044.7 .1 998

748 Not Reported
1

Ground 30 116.9 .1 998
748 Not Reported

1
Ground 30 147.0 1 998

I'iO Not Reported
1

Ground on ICO AoU loo.

4

AAOyyo
748 Not Reported

i

Ground 30 299.6
'\

998
748 Not Reported

[
Ground 30 340.15 .1 998

748 Not Reported
1

Ground 30 387.3 .1 998
748 Not Reported

1
Ground 1 30 421.6 1 998

748 INot neported
1

Ground OA col O30 ozl.o 998
748 Not Reported

1
Ground 30 524.5 J 998

748 Not Reported
1

Ground 30 616.1 .1 998

748 Not Reported Ground 30 629.6 .1 998
748 Not Reported Ground 30 702.05 .05 998

Not Reported Ground OA 111 A
6\j 1 1 i.y yyo

748 Not Reported
1

Ground 30 788.6 ;} 998
748 Not Reported

j
Ground 30 819.3 .1 998

748 Not Reported
1

Ground 30 836.2 .1 998
748 Not Reported

1
Ground 30 839.3 1 998

1AO Not Reported
1

Ground OA OO A CoU oo4.o AAOyyo
748 Not Reported

j
Ground 31 331.7

|
998

748 Not Reported
[

Ground 31 400.6 .1 998

748 Not Reported
I

Ground 31 464.9 .1 998

748 Not Reported
1

Ground 31 490.0 998

748 INot neported
\

Ground O^ 1 AO AOO ly/.u o
.z

AAOyyo

748 Not Reported
[

Ground 36 222.1 .1 998

748 Not Reported Ground 38 548.2 .2 998

748 Not Reported Ground 38 553.4 .2 998

748 Not Reported Ground 38 562.6 .1 998

748 Not Reported Ground OO coo o3o 583.2 .1
AAOyyo

748 Not Reported
1

Ground 38 585.5 .1 998

748 Not Reported
i

Ground 38 594.6 .1 998

748 Not Reported
1

Ground 38 608.6 .1 998

748 Not Reported
1

Ground
I

38 620.3 .1 998

748 Not Reported
1

Ground
I

38 640.0 .1 998

748 Not Reported
1

Ground
1

38 652.7 .2 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

749 Not Reported 14 09.5.4 .2 938

749 Not Reported 14 147.0 .1 938

749 Not Reported 14 149.0 .2 938

749 Not Reported 14 417..5 1 938

749 Not Reported 14 463.4 •2 938

749 Not Reported 14 500.9 •1 938

749 Not Reported 14 517.7 .2 938

749 Not Reported 14 541.2 •1 938

749 Not Reported 14 548.2 •2 938

749 Not Reported 14 580.3 •2 938

749 Not Reported t /I c net 'rr
14 588.75 .05 938

749 Not Reported 14 660.0 .1 938

749 Not Reported 14 705.9 .1 938

749 Not Reported 14 713.7 .1 938

749 Not Reported 14 732.4 .1 938

749 Not Reported 14 761.8 .2 938
749 Not Reported 14 777.5 .2 938
749 Not Reported 14 781.3 .2 938

749 Not Reported 14 798.1 .1 938

749 Not Reported 14 804.8 .2 938

749 Not Reported 14 814.3 .2 938

749 Not Reported 14 816.0 .1 938

749 Not Reported 14 918.6 .1 938

749 Not Reported 14 980.1 .1 938
749 Not Reported 14 983.7 .1 938

749 Not Reported 15 004.8 .1 938

749 Not Reported 15 016.9 .1 938

749 Not Reported 15 045.1 .3 938

749 Not Reported 15 055.2 .1 938

749 Not Reported 15 060.4 .1 938

749 Not Reported 15 070.7 .1 938

749 Not Reported 15 173.7 .2 938

749 Not Reported 15 175.9 .2 938
749 Not Reported 15 305.0 .1 938
749 Not Reported 15 322.7 .1 938

749 Not Reported 15 363.9 .1 938
749 •Not Reported 15 410.0 .1 938
749 Not Reported 15 452.6 .1 938
749 Not Reported 21 194.0 .2 938
749 Not Reported 21 197.5 .1 938

749 Not Reported 21 202.2 .1 938
749 Not Reported 21 318.1 .2 938
749 Not Reported 21 347.8 .2 938
749 Not Reported 21 581.3 .2 938
749 Not Reported 21 595.6 .1 938

749 Not Reported 21 596.9 .1 938
749 Not Reported 21 673.9 .1 938
7/tQ Not Reported 91 709 Q

. 1

749 Not Reported 21 739.9 .1 938

749 Not Reported 21 746.7 .1 938
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

C'^HDrC'^DBr" 749 Not Reported 21 781.6 .1 938

749 Not Reported 21 805.5 .2 938

I'V-J Not Reported 1
.1

749 Not Reported 21 869.1 .2 938

749 Not Reported 21 874.6 .2 938

749 Not Reported 21 897.9 .1 938

749 Not Reported 21 926.8 .2 938

749 INot Keported o
.z

749 Not Reported 21 971.3 .2 938

749 Not Reported 21 973.7 .2 938

749 Not Reported 22 007.2 .2 938
749 Not Reported 22 050.9 .2 938
749 Not Keported OO OOA 0zz UoU.o o

.z
noo

749 Not Reported 22 082.7 .1 938

749 Not Reported 22 103.9 .2 938

749 Not Reported 22 112.3 .1 938
749 Not Reported 22 137.3 .1 938
749 (Not Keported zz 143. / .1

no o

749 Not Reported 22 151.0 .2 938

749 Not Reported 22 187.7 .1 938

749 Not Reported 22 205.5 .1 938
749 Not Reported 22 207.7 .1 938

749 Not Reported OO O/l "J AZZ z4o.4 .1

749 Not Reported 22 418.5 .2 938

749 Not Reported 22 455.1 .2 938

749 Not Reported 22 473.4 .1 938

749 Not Reported 22 474.4 .1 938

749 Not Keported OO ACtI AZZ 481.4 .1
AOO9oo

749 Not Reported 22 482.4 .1 938

749 Not Reported 22 506.0 .1 938

749 Not Reported 22 507.7 .2 938

749 Not Reported 22 577.4 •2 938

749 Not Reported OO /;AO ACZZ 6Uz.0o .1
AOO

749 Not Reported 22 606.4 .1 938
749 Not Reported 22 611.8 .1 938

749 Not Reported 22 620.1 .2 938
749 Not Reported 22 641.0 .1 938

749 Not Reported OO i^AO AZZ 648.4 .1
AO O

749 Not Reported 22 651.0 .1 938

749 Not Reported 22 688.4 .1 938

749 Not Reported 22 834.2 .2 938

749 Not Reported 23 027.2 .3 938

749 Not Reported OO ACz3 05/.

6

o
.z

749 Not Reported 23 145.9 .2 938

749 Not Reported 23 219.1 .3 938

749 Not Reported 23 504.5 .1 938

749 Not Reported Ground 27 998.4 .1 998

749 Not Reported Ground 28 000.5 .1 998

749 Not Reported Ground 28 037.5 .2 998

1
749

1

Not Reported Ground
1

1

28 064.0 .1 998

174



Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. r
TP
r MHz ±MHz

C'^HDiC'^DBr" 749 Not Reported Ground 28 144.2 .1 998

749 Not Reported Ground 28 279.5 .1 998

749 Not Reported Ground 28 284.85 .1 998

749 Not Reported Ground OO A AO "7

.1 998

749 Not Reported (jround .2 998

749 Not Reported Ground OO C Act Ck
28 542.2 .1 998

749 Not Reported Ground 28 556.9 .1 998
749 Not Reported Ground 28 645.6 .2 998

749 Not Reported Ground OO An A28 647.0 .2 998

749 Not Reported Ground OO £.AO O28 648.8 .2 998

749 XT * T> » J
INot Reported Ground OO "7 1 O A28 718.4 998

749 Not Reported Ground 28 726.4 998
749 Not Reported Ground 28 734.4 1 998
749 Not Reported Ground OO ^ Af\ C28 740.5 998
749 Not Reported Ground OO '7Af\ £^28 749.6 998

749 XT * D „ » J
INot Reported Ground OO OA/: nvL28 806.75 998

749 Not Reported Ground 28 809.5 ;} 998
749 Not Reported Ground 28 829.8 998
749 Not Reported Ground OO OOA O28 830.3 1 998

749 Not Reported Ground 28 857.8 •1 998

749 Not Reported Ground 28 873.2 998

749 Not Reported Ground
1

28 916.6 ;} 998

749 Not Reported Ground
1

28 930.6 998

749 XT t D 1. J
INot Reported Ground

1
28 957.8 998

749 XT t D t JNot Reported Ground
1

28 965.5 998

749 XT i D .JNot Reported Ground
1

28 969.1 998
749 Not Reported Ground

1
28 974.4 ;J 998

749 Not Reported Ground 29 041.4 998
749 Not Reported Ground 29 104.3 99o
749 Not Reported Ground 29 132.8 •1 998

749 XT » TD » JNot Reported Ground 29 139.3 j 998
749 Not Reported Ground 29 146.6 998
749 Not Reported Ground 29 150.7 1 998
749 Not Reported Ground 29 194.85 998
749 XT * D i J

INot Reported Ground 29 204.4 998

749 XT » O » J
INot Reported Ground 29 239.7 998

749 Not Reported Ground 29 254.7 998
749 Not Reported Ground 29 265.0 •I 998
749 Not Reported Ground 29 282.2 998
749 Not Reported Ground 29 285.3 998

749 Not Reported Ground 29 286.8

;}

998
749 Not Reported Ground 29 329.5 998
749 Not Reported Ground 29 433.9 998
749 Not Reported Ground 29 458.4 998
749 Not Reported Ground 29 517.7 998

749 XT 1 TD » JNot Reported Ground 29 554.05 998
749 Not Reported Ground 29 623.3 998
749 29 693.3 998
749 Not Reported Ground 29 904.9 2 998
749 Not Reported Ground 29 905.9 .2 998
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

Quantum Nos. F'r r MHz ±MHz

749 Mot R f» rirti't tf^rii'lOl IVCpOI LCU 1 -.fAi I nA 29 925.4 \ 998
749 Not Reported Ground 29 951.2 .1 998
749 Not Reported Ground 29 970.1 .1 998

Not Reported 1 —rAi 1 n jH 9Q Q89 9Z7 ^oz.z 1 Q08

749 i>ioL ivcpoi leu 1 _T"AI 1 nA ^0 OOP 0 I 998

MR t AINot ixcporteQ vjrounQ 3n 1 0'l d 9.z

749 Not Reported Ground 30 121.6 .1 998

749 Not Reported Ground 30 137.3 .1 998

749 1 1"A 1 1 nA 30 1 3Q 4. .2 998
749 1 -TAI 1 nA 30 142.1 998

i^Ul ixcpul icu vrrounu 30 147.1 2 998
749 Not Reported Ground 30 157.5 .1 998
749 Not Reported Ground 30 184.5 .1 998
749 M At \\ nctrf f^fii "((Jl i-VCpfJI ICJ 1 -.FAll Tl A 30 1 89 8 .2 998

749 i\l (\t Vi T'xrtvt f^fi 30 465 7 .1 998

749 M At rS f^riArtf^Hi'itJl HCpLULCJ. i »rAi 1 n A 30 475 5 .1 998

749 Not Reported Ground 30 480.9 .1 998

749 Not Reported Ground 30 684.9 .1 998

749 f\lrkt rs (inAvt^iriI'lUl iVtrpUI ICU 1 _T"A1 IDA 30 688 4. I 998
749 Not Reported Ground OO U-'t'.J \ QQ8

749 f\l r»t r< *i r\Aft firii'ltjl iicpuiicu 1 -fAi 1 nA 30 81 S 9 I 998
749 Not Reported Ground 30 825.5 .1 998
749 Not Reported Ground 30 845.4 .1 998
749 ^ At ri AAr*ti'lUL iiirpui icti 1 _T"A11 nA 30 8'i'i 4 I 998
749 ^ At rt*iAAvtfirii^ui iicpui icu 1 —fAi 1 nA 30 86^ 0 .2 998

749 [\t*~it r\ *ini"vT't*»/iixjl ixtrpoi ICU 1 _i"Ai 1 nA ^0 870 8 998

749 Not Reported Ground 30 874.8 .1 998

749 Not Reported Ground 30 890.8 .1 998
740 Not Reported Ground 30 997 5 998
7dQ Not Reported Ground JQ 4.Q9 9 2 998

i OL o, , ^ ^, ,

r ALrround 23 374 4 902

751 3, , ^2, , Ground 23 481.6 .2 902

751 3. . ^ 2, , Ground 23 585.6 .1 902

751 3 <— 2 1 —TAI 1 nA 93 646 3 2 902
71^1
i O L ^1 * ^ z, , Ground .o 902

4 ^ z, ,

r AvFrouna 1 Q097UZ

751 3. , ^2, , Ground 24 384.9 .1 902

751 3. . ^2. , Ground 24 472.6 .2 902
7^1 ^ <— 9 Ground 94 S98 8 2 902

Not Reported 1ft 994 3 I 903

7^9 0 9<— 9 0 9O, VJ, Z^ Z, z r ALxround 5/2 3/2 23 799.7 2 937
752 3, 0, 3^ 2, 0, 2 Ground Q/9y/z 7/9'/z 22 760.3 937

752 3, 0, 3^ 2, 0, 2 Ground 0/Z ^/9 22 783.1 937
n ^^ 9 0 9O, W, Z, VJ, z Ground o/ z ^ /9o/

Z

99 091 4ZZ 7ZO.^ 017
^ n ^<— 9 0 9o, z, o, z Ground O/Z Q/9 9'J 047 4 017

^ 0 9 0 9o, u, z^ u, z r ALrrounu 9/2 7/2 ZO lO t .u 017

752 3, 0, 3<- 2, 0, 2 Ground 9/2 7/2 23 634.0 937

752 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 23 770.8 937

752 3, 0, 3^ 2. 0. 2 Ground 5/2 3/2 23 952.7 937

752 3, 0. 3^ 2. 0. 2 Ground 7/2 7/2 24 181.5 .2 937
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

i>0. Quantum Nos V F' IT

/ OZ 0, 1, z* z^ 1, 1 JiiXciteci 7/2 5/2 9d 9^0 ftZ4' ZOU.O 0^7

752 3, 2, 1^ 2, 2, 0 Ground Q/9 7/9'/z 22 745.7 937

752 3, 2, 1^ 2, 2, 0 Ground o/z ^/9O/Z 22 774.7 937

loZ. O, Z, 1* Z, Z,
AU Ground ^/9 1 /9i/Z 99 70^ZZ /Vo.D 0^7Vo /

/ OZ 9 0 1 * 9 9O, Z, 1^ Z, Z,
AU Ground '/z ';/9O/Z 99 ftdd. 7 0^7

o 9 1 <^ 9 9O, Z, 1* Z, Z,
AU vtround 9/2 7/2 99 ft77 1ZZ 0 / J . 1 Vo /

752 3, 2, 1^ 2, 2, 0 Ground 1/90/ z 22 911.3 937

752 3, 2, 1^ 2, 2, 0 Ground 7/9//Z '^/90/ z 22 995.1 937

/ OZ
3 9 1 * 9 9O, Z, Z, Z, AU Ground Q/9V/Z 7/9'/Z 95 nno ftZO UU7.0 0^77O (

/ OZ 9 1 ,^ 9 9
0, Z, 1*^ Z, Z, AU Ground '^/9Of z ^/90/ z 93 n'ift <iZO WOO.T" 0^77O /

7'^9
I DZ 0 9 1 < 9 9O, Z, 1* Z, Z, AU Orouncl 7/2 5/2 93 1 07 QZO lUf.V Q?770 /

752 3, 2, 1*- 2, 2, 0 Ground 0/9v/z 7/9'/z 23 139.35 937
752 3, 2, 1*- 2, 2, 0 Ground 7/9//Z '^/90/ z 23 252.2 937

/ OZ Q 9 1 9 90, Z, Z, Z, nu Ground 0/9V/Z 7/9'/z ZO OZZ.l 0^77O 1

/ OZ q 9 1 « 9 9o, Z, 1* Z, Z, U Ground 7/9//Z '^/90/ z 93 791 3ZO iZi.O 0^7

091 9 90, Z, i*^^ z, z. Au r A(jfrouncl 9/2 7/2 ZO (O^-.O 7O /

752 3, 2, 1^ 2, 2, 0 Ground 5/2 3/2 23 788.9 937
752 3, 2, 1*- 2, 2, 0 Ground 7/9^/z '^/9o/z 23 873.3 937

3 9 1 9 90, Z, z, z. 0 Ground 0/9V/ z 7/9
' /z 93 QIA 4ZO yiU.T* Q^7

/ OZ Q 9 1 < 9 90, Z, i z , z. u Ground 1^/90/ z ^/90/ z 93 QAC n 0^7

J OZ ^ 9 1 <— 9 90, Z, i*^ z, z, u r A 7/2 5/2 9ii m ^Z4* UiO.O QXl70 t

752 3, 2, 1^ 2, 2, 0 Ground 0/9v/z 7/9
' /z 24 047.5 937

752 3, 2, 1^ 2, 2, 0 Ground 7/9 1^/90/ z 24 165.6 937
1 OZ 5 9 9« 9 90, Z, Z, Z, 1

1 Ground 5/2 3/2 99 Q(\f\ 1ZZ yuo. /
Q^7

J OZ Q 9 9< 9 90, z, z* z, z. 1
1 Ground '^/90/ z ?/9o/z 93 n^d. 1ZO uo^-. 1 0^7

i OZ ^ 9 9<— 9 90, z, z* z, z. 1 r Avrround 5/2 3/2 93 QAn 9ZO 74-1^.

Z

752 3, 2, 2^ 2, 2, 1 Ground 7/9//z '^/90/ z 24 010.3 937
752 Not Reported Ground '^/90/ z '^/90/ z 14 928.9 937
7'^9
/ OZ Not Reported Ground Id Qdl ^ 0^7
7'^9iOZ Not Reported Ground 1 c; 1 1 ft d10 iiC^* 0^77O /

I OZ iNot ixeported r Aijround 7/2 5/2 iO lOV. /
0^7yo i

752 Not Reported Ground ^/9O/z ^/90/ z 15 207.9 937
752 Not Reported Excited 7/9//Z 1/9o/z 15 331.6 937
7'^9
I OZ Not Reported Ground 7/9//Z '^/9o/z 1 ^ "K/V^ ft10 040.0 0^7yo I

7'^9
I OZ Not Reported Ground 10 0/0.0 0^77O /

71^9
/ OZ iNot ixeportecl r AOround 1 ^ d9^io 4*ZO.O 0^7yo i

752 Not Reported Ground 15 522.3 .2 937
752 Not Reported Ground 15 551.0 937

( OZ Not Reported Ground 10 OVO.i 9.z 0^7yo I

7'^9
t OZ Not Reported Ground 3/2 3/2 1 ^ '^Oft 910 ovo.z 0^7yO i

752 W ot ixcporteQ 1? • A 7/2 5/2 1 690 910 uzo.z 2 0^7

752 Not Reported Ground 15 631.7 .2 937
752 Not Reported Ground 15 686.2 .2 937
i OZ Not Reported Ground 3/2 3/2 1 7Qd X10 /74.O Q'^7yo t

7'^9
i OZ Not Reported Ground 15 827.9 yO I

752 i^ot J\eporteci r AOrounQ 7/2 5/2 15 949.5 Q^7yo i

752 Not Reported Ground 15 978.2
1

937
752 Not Reported Ground 3/2 1/2 16 008.7

i

937
752 Not Reported Excited 7/2 5/2 16 023.0

1

937
752 Not Reported Ground 7/2 5/2 16 037.5

1

937
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' E F MHz ±MHz

CH^iCHBr" 752 Not Reported Ground 3/2 3/2 16 104.1 937
752 Not Reported Ground 3/2 3/2 16 401.8 937
7CO Not Reported Ground 5/2 3/2 16 440.3 937
752 Not Reported Excited 9/2 7/2 22 313.4 937
752 Not Reported Ground 5/2 5/2 22 326.9 937

752 Not Reported Ground 9/2 7/2 22 338.5 937
752 Not Reported Ground 7/2 5/2 22 363.0 937
752 INot Keported Ground 5/2 3/2 2.1 364.4 937

752 Not Reported Ground 5/2 5/2 22 454.0 937
752 Not Reported Ground 9/2 7/2 22 468.1 937

752 Not Reported Excited 7/2 D/Z 22 471.7 937
752 Not Reported Ground 7/2 5/2 22 497.0 937

Not Reported Ground 5/2 3/2 OO /I no oZZ ^Vo.O 93/
752 Not Reported Ground 5/2 5/2 22 593.5 937

752 Not Reported Ground 9/2 7/2 22 605.45 937

752 Not Reported Ground 7/2 5/2 22 629.6 937
752 Not Reported Ground 5/2 3/2 22 631.1 937
752 Not Reported Ground 22 642.3 937
752 Not Reported Ground 9/2 7/2 22 733.4 937
752 Not Reported Ground 5/2 3/2 22 764.0 937

752 Not Reported Ground 23 082.8 .2 937
752 Not Reported Ground 23 092.2 .2 937
752 Not Reported Ground OO 1 1 0 oz3 113.0 .2 937
752 Not Reported Ground 5/2 5/2 23 169.1 937

752 Not Reported Excited 7/2 5/2 23 183.6 937

752 Not Reported Ground 3/2 1/2 23 187.5 .3 937
752 Not Reported Ground 7/2 5/2 23 201.6 937

/52 Not Reported tjround 5/2 3/2 OQ O 1 O 1IS ZlZ.l no"?

752 Not Reported Excited 7/2 7/2 23 235.7 .2 937

752 Not Reported Ground 23 254.8 937

752 Not Reported Ground 23 289.2 937

752 Not Reported Ground 9/2 7/2 23 316.6 937

Not Reported Ground 7/2 5/2 Ol A C AZo o4'0.o no"?

752 Not Reported Ground 5/2 5/2 23 426.7 .2 937

752 Not Reported Ground 9/2 7/2 23 482.6 937

752 Not Reported Ground 7/2 5/z 23 507.0 937

752 Not Reported Ground 5/2 3/2 23 508.5 .2 937

752 INot Keported Ground 9/21 7/2
OO C*7^ 1ZO 5/6.1 no "7

93 /

752 Not Reported Ground 23 698.3 .2 937

752 Not Reported Excited 7/2 5/2 24 085.5 937

752 Not Reported Ground 7/2 5/z 24 104.5 937

752 Not Reported Excited 7/2 7/2 24 127.0 .2 937

752 Not Reported Ground 7/2 7/2
o/i 1 CO nZ4 lou.y OO"?

752 Not Reported Ground 5/2 5/2 24 211.3 937

752 Not Reported Ground 9/2 7/2 24 221.0 937

752 Not Reported Ground 7/2 5/2 24 250.4 937

752 Not Reported Excited 7/2 7/2 24 289.2 937

752 Not Reported Ground 7/2 7/2 24 305.7 937

752 Not Reported Excited 9/2 7/2 24 353.5 937

752 Not Reported Ground 5/2 5/2 24 365.1 937
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Bromoethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

INo. Quantum Nos. F' F, r MHz ±Mnz

L Hj:!-. nor" ii)Z Not Keported Ground 9/2| 7/2 9/1 Q7Q nZ4 0 /o.U OQ7yo/
752 Not Reported Excited 7/2| of z 24 377.9 937
752 Not Reported Ground 7/2| of ^ 24 397.3 937

Not Reported Ground 7/2| 7/9//Z OA AOI A OQ7

/oz Not Reported Ground 7/2| 7/9//Z OA Q 037

Not Keported Lrrouna
1

1

OA AlO 7 QQ7

752 Not Reported Excited 9/2 7 /9//Z 24 492.4 937

752 Not Reported Ground 24 500.0 .3 937

/oz Not Reported Ground o/z 5/2 9/1 c^n9 /IZ4 0UZ.4 037

752 Not Reported tjround Q/9v/z 7/2 9,1 c 1 9 nZ4 olZ.U

/OZ Not Keported tixcited 7/9//Z 5/2 9/1 c:91
Z'i oZ 1.0 007

752 Not Reported Ground 24 528.6 937
752 Not Reported Ground 24 533.1 937
/DZ Not Reported Ground //z

1
5/2 9/1 c: /J 1 1

loZ Not Reported Ground 7/9//z
1
7/2 9/1 COC 7

Z4' oyo. /
037vo/

L HjiC riDr " /DO 0, z, z< z, z, 1 Oround ^/9olZ
1

1/2
99 7on 9zz /tjy.z

n37

753 3, 2, 2*- 2, 2, 1 Ground 9/2
i

7/2 22 872.8 937
753 3, 2, 2^ 2, 2, 1 Ground 3/2

t

1/2 23 052.2 937
/OO 0, Z, Z* z, Z, 1 Ground 0/9y/z

1
7/2 9Q 7/in czo /ly.o A07VO /

/DO 0, Z, Z< Z, Z, 1 Ground 0/9y/z 7/2 9/1 A/l 9Z^t U'l'Z.o
OQ7VO /

/OO Not Reported Ground 1 /91/Z 1 /91/Z 14 871.1 937
753 Not Reported Ground 3/2 1 /91/z 14 934.5 937
753 Not Reported Ground 7/2 O/Z 14 958.2 937
/OO Not Reported Ground //z 5/2 lo loo.U A07vo /

/oo Not Reported Ground Q /9 3/2 1 C 1 7C 7lo 1 /o. /
A07yo /

/OO Not Keported Ground 3/2 1/2 1 C /I OA Clo 4yu.o A07yo/

753 Not Reported Ground 1/2 1/2 15 633.6 .2 937
753 Not Reported Ground 01 z 1/2 15 663.4 937

/DO Not Reported Ground o/z 1/2 lo oyo.o .z

Zoo Not Reported Ground 3/2
1 C 7CA Clo /by.o yo/

/DO Not Keported Oround 3/2 3/2 lo yoo.u Q37

753 Not Reported Ground 7/2 5/2 16 128.1 937
753 Not Reported Ground noof £. 1/2 16 287.6 937
too Not Reported Ground 7/9 5/2 lA Q99 1lo oZZ.l Q37yo /

/OO Not Reported Ground ^10 5/2 lo 0/0.0 AQ7yo /

753 Not Reported Ground 3/2 3/2 22 406.1 937
753 Not Reported Excited 9/2 7/2 22 442.6 937
/DO Not Reported Ground 3/2 3/2

99 ^71 CZZ 6/1.0 A07yo7
/DO Not Reported Ground 3/2 3/2

9/1 /I C 7 1Z4 45 /.I
A07yo7

pbu .pbURrSl /o4 z, u, z*^ 1, u, 1 Ground 3/2 3/2 1 r 1 AA 1lo lUl). 1 .z
OQ7yo/

754 2, 1, 1^ 1, 1, 0 Ground 5/2 3/2 16 136.6 937
754 3, 2, 2<- 2, 2, 1 Ground 7/2 5/2 23 103.9 937
/o4 Not Reported Ground 7/2 5/2

1 A 07C /II* 0/0.4 no7

/M Not Reported Ground 3/2 3/2
1 /i AO^ 714 yo6. /

037yo/

7C/t/o4 Not Reported Ground 5/2 3/2 14 974.3 937
754 Not Reported Ground 3/2 3/2 15 114.1 937
754 Not Reported Ground 5/2 3/2 15 151.6 937
754 l\] fit r\finr»rf*»ri 1 wiTki 1 n^\yi 0 UIIU 5/2 5/2 10 ^uo. 1 0^770 /

754 INI rit Rf»r»*"irt#>ri ^1 OUl lU 7/2 5/2 10 UOO.T" 0^7^0 /

/o4 Not Keported Ground 3/2 3/2 15 676.1 937
754 Not Reported Ground 5/2 3/2 15 707.9 937
754 Not Reported Ground 5/2 3/2 15 737.3 937
7C /I/o4 Not Reported Ijround 5/2 5/2 15 852.1 937
754 lVr»t Rf*nr»rtf>ri Ground 5/2 5/2 Q^7

754 Not Reported Ground 3/2| 3/2 16 299.4 .2 937
754 Not Reported Ground

|
5/2| 3/2 16 331.4 937
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760 - Chloroethene Molecular Constant Table
Vinyl Chloride, Chloroethylene

C2H3CI C, HjCiCHCl

Isotopic Species
Pt.

Cn
Id.

Nni N u.

A
MHz

B
MHz

C
MHz ivinz ivinz

A
Amu A^

K

t-HDC''^:C'2DCP'^ Cs 761 5 818.24 M 5039.01 M
c-DHC'2:C'2DCP c. 762 5518.05 M 4 903.64 M
D2C'2:C'2DCF Cs 763 5379.52 M 4 705.74 M
t-HDC'2:C'2DCF^ Cs 764 5692.06 M 4942.94 M

Cs 765 5261.84 M 4614.71 M
HjC'^tC'^HCF Cs 766 6029.96 M 5445.29 M
H2C'^:C>2HCF Cs 767 5903.56 M 5341.26 M

Cs 768 5999.28 M 5405.44 M
H2C":C'2HCP Cs 769 5 826.82 M 5 274.51 M

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. l/cm

ojb d

l/cm
a)(. d

l/cm
oj,, d

l/cm

761

766

767
768
769

1.42 M 0. X
-57.15 aa
-45.19 aa

-57.8 aa
—56.5 aa

References:

ABC: 910 m: 910 eQq: 910

Add. Rel. 132,197,679
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Chloroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

INO. Quantum Nos I?' cr r MHz ±MHz

t-HUC :L UCl 761 2, 0, 2-^ 1, 0, 1 Ground 7/2 5/2 21 701.7o .2 910
761 2, 1, 1^ 1, 1, 0 Ground 22 483.25 448
761 /, 1, 0 Ground 7/2 5/2 22 497.05 .2 910
761 o

1, z<— 1 Ground zO 924.41 448
761 z. 1,

9^z<

—

i< t. 1 Ground 7/2 c /oo/z 20 938.70 .2 910

761 3, 1, 2^ 2, 1, 1 Ground oo "Ton C7 448
761 3, 1, 2<- 2, 1, 1 Ground no '7 O O AO33 733.08 448

c-DHC''':C'''ULl''* 762 2, 0, 2^ 1, 0, 1 Ground 7/2 5/2 20 837.33 .2 910
762 9 1 1 1 0 Ground 21 446.65 448
762 oz, 11

,

1 1
A , 1

1

0 Ground 7/2 5/2 21 461.10 .2 910
762 oz. 1 z^ 1 1

i , 1

,

1 Ground 7/9 c;/9 20 232.40 .2 910
762 1 9 1Z^ 1 ^ 2 Ground 30 336.75 448

/6z 3, 1, 3^ 2, 1,
oz Ground A AO448

rv i~"12 /^12T\/^1.15
L)2C :L LiCl too (\

"i
9^^

1, U, 1 Ground 7/2 5/2
OA 1^1 1 AzO 161.10 .2 910

763 1 1 1 0 Ground 20 833.55 448
763 1, 1* 1 1

1, 1, 0 Ground 7/2 5/z 20 847.59 .2 910
763 2, 1, 2^ 1, 1, 1 Ground 1 A A (iC AC19 485.95 448
763 2, 1, 2-^ 1, 1, 1 Ground 7/2 5/z 1 A C AA 1 C19 500.15 .2 910

763 3, 0, 3<- 2, 0, 2 C . AGround A Oil 1 A30 21 1.10 448
763 o A

U, 9 nz, U, 2 Ground 30 214.65 448
763 QJ,

"I

i.
9 1z, 1, 2 Ground 29 235.95 448

763 o. 1,
9 1Z, 1, 2 Ground 29 239.54 448

763 3, 2, 1^ 2, 2, 0 Ground 30 296. 448

763 O
O, 9 z* 9 9z, z. 1 Ground OA 0£.f\ OA3U z6U.oU A AO440

t-HDC'2:C'2DCl" 764 9.^Z* 1 n
1 , u. 1 Ground 7 /9'/z

c: /9o/z 21 257.18 .2 910
764 2, 1, 1^ 1, 1, 0 Ground 22 009.90 448
/64 2, 1, 1^ 1, 1,

f\u Ground 7/9'/z
c: /9 OO AO 1 7Azz uzl. lU o

.z
ATA91U

9z. i. 9<Z*^ 1 Ground 7/2 5/2
OA coQ c:c;ZU OZO.OD 9.Z Ol A91U

D2C>^:C'2DCF 765 9z, 9<z* 1 n 1 Ground 7 /9'/z ofZ 19 744.98 .2 910
765 9z, 9<Z^ 1 Ground 7 /9'/z o/z 19 109.40 .2 910
iOD 3, 1, 2*- 2, 1, 1 Ground OA CAO

/OD 3, 1, 2^ 2, 1, 1 Ground OA roA i^A AAQ44o

too 9 A
U, 9rfZ* 1 Ground 3/2 1/2

OO AO 1 AOzz y.ii.uz AO.Uz m A91U
766 9 A

U, 9<^Z* 1 Ground Q /9o/z /9 22 932.24 .02 910
766 9 9^:Z* 1, u. 1 Ground /9o/z Q /9 22 946.55 .02 910
/66 2, 0, 2^ 1, 0, 1 Ground ///

c /o OO A/I A CCZZ 946.55 .02 910
ioo 2, 0, 2^ 1, 0, 1 Ground o/z 3/z OO ACA 7/1ZZ 956. AO

.02
AT A910

/06 z. i.
1 1

0 Ground 5/2 3/2
OO CO/1 OA23 524.30 .02 910

766 n
Z, 1

1, 0 Ground 3/z 3/2 23 528.86 .02 910
766 9Z,

1
1, 0 Ground 5/2 5/2 23 532.19 .02 910

766 2, 1, 1^ 1, 1, 0 Ground 7/2 5/2
OO COO CO23 538.58 .02 910

766 2, 1. 1, 0 Ground 3/2 1/2
O O C O AA23 543.09 .02 910

766 2, 1, 1«- 1, 1. 0 Ground 1/2 1/2 OO C /I A /I C23 549.45 .02 910
766 2, 1, 2^ 1, 1, 1 Ground 5/2 3/2 22 355.06 .02 910
766 2, 1, 2^ 1, 1, 1 1 »rrt 1 1 n HVJl Lil ILl 3/2 3/2 99 H60 71 .02 910
766 2, 1, 2*- 1, 1, 1 Ground 5/2 5/2 22 361.47 !02 910
766 2, 1, 2^ 1, 1, 1 Ground 7/2 5/2 22 369.38 .02 910
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Chloroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

H2C'=':C'2HCP5 766 2, 1, 2<^ 1, 1, 1 Ground 1/2 1/2 22 380.11 .02 910

HzC'^C'^HCF 767 2, 0, 2-^ 1, 0, 1 Ground 5/2 5/2 22 474.53 .02 910
767 2, 0, 2<^ 1, 0, 1 Ground 5/2 3/2 22 485.81 .02 910
767 2, 0, 2<- 1, 0, 1 Ground 7/2 5/2 22 485.81 .02 910
767 2] o] 2*^ \, 0, 1 Ground 3/2

1
3/2 22 493!89 !02 910

767 2, 0, 2<- 1, 0, 1 Ground 22 986.0 131

767 2, 1, 1«- 1, 1, 0 Ground 5/2
1

3/2 23 043.39 .02 910
767 2, 1, l*- 1, 1, 0 Ground 3/2 3/2 23 047.00 .02 910
767 2, 1, 1*- 1, 1, 0 Ground 5/2 5/2 23 049.57 .02 910
767 2, 1, 1«- 1, 1, 0 Ground 7/2

1
5/2 23 054.65 .02 910

767 2, 1, 1<- 1, 1, 0 Ground 3/2
1
1/2 23 058.19 .02 910

767 2, 1, 1*- 1, 1, 0 Ground 1/2
1

1/2 23 063.29 .02 910
767 2, 1, 2«- 1, 1, 1 Ground 5/2

1

3/2 21 918.85 .02 910
767 2, 1, 2<^ 1, 1, 1 Ground 7/2

1

5/2 21 930.15 .02 910
767 2. 1, 2*- 1, 1, 1 Ground 1/2

1
1/2 21 938.65 .02 910

768 2, 0, 2«- 1. 0, 1 Ground 7/2
1
5/2 22 805.33 .10 910

768 2, 0, 2^ 1. 0, 1 Ground 5/2
1
3/2 22 805.33 .10 910

768 2, 1, 1«- 1, 1, 0 Ground 5/2
1
3/2 23 392.21 .10 910

768 2! 1! 1— 1! li 0 Ground 7/2 5/2 23 406.72 .10 910
768 2, 1, 2«- 1, 1, 1 Ground 5/2

1
3/2 22 204.76 .10 910

768 2, 1, 2'«- 1, 1, 1 Ground 7/2
i
5/2 22 219.16 .10 910

769 2, 0. 2-^ 1. 0, 1 Ground 5/2
!

3/2 22 199.21 .10 910
769 2, 0, 2*- 1, 0, 1 Ground 7/2 5/2 22 199.21 .10 910
769 2! 1! 1^ li 1! 0 Ground 5/2 3/2 22 744^21 !io 910
769 2, 1, 1«- 1, 1, 0 Ground 7/2 5/2 22 758.33 .10 910

H^CrCH^Cl" 772 Not Reported Ground 19 190.48 448
772 Not Reported Ground 20 368.40 448
772 Not Reported Ground 20 375.00 448
772 Not Reported Ground 20 411.65 448
772 Not Reported Ground 20 560.75 448

772 Not Reported Ground 20 795.87 448
772 Not Reported Ground 21 228.05 448
772 Not Reported Ground 21 428. 131

772 Not Reported Ground 21 829. 131

772 Not Reported Ground 21 849. 448

772 Not Reported Ground 22 086.55 448
772 Not Reported Ground 22 092.50 448
772 Not Reported Ground 22 870. 131

772 Not Reported Ground 23 %1. 131

772 Not Reported Ground 24 975. 131

772 Not Reported Ground 28 120.18 448
772 Not Reported Ground 28 122.02 448
772 Not Reported Ground 30 599.32 448
772 Not Reported Ground 30 770.90 448
772 Not Reported Ground 30 773.62 448
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780 — Fluoroethene Molecular Constant Table
Vinyl Fluoride, Fluoroethylene

C2H3F C, H2C:CHF

Isotopic Species
Pt.

Gp.
id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

HjC'^iC'^HF'" Cs 781 64582.7 M 10636.79 M 9118.19 M .0160 -.94466

Cs 782 10295.26 M 8859.05 M
HjC'^tC'^HF's Cs 783 10635.02 M 9082.78 M

Cs 784 48960. M 10635.60 M 8 753.27 M -.1042 -.9064

c-HDC'^:C'^HF"' Cs 787 53400. M 10278.20 M 8610.48 M .0597 -.92553

t-DHC'2:C'='HF'» Cs 788 62440. M 9668.14 M 8384.03 M -.0875 -.95249

c-HDC'2:C'='DF'« Cs 789 49250. M 9667.07 M 8077.02 M .0299 -.92276

t-DHC'^iC'^DF"' Cs 791 42 700. M 10274.57 M 8272.36 M .0694 -.88368

Id.

No.
Ma

Debye
Mh

Debye
Ml-

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

COa d

1/cm
oJh d

1/cm
aj(. d

1/cm
to,, d

1/cm

781 1.280 M .629 M 0. X

References:

ABC: 804,875,948 A: 804 x: 804 /u.: 948

Add. Ref. 945

For species 781, excited state v,2= 1: B= 10632.16 MHz and C = 9106.67 MHz. Ref. 875.

Fluoroethene Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfme Frequency
1
Acc.

1

Ref.

1

No.
1

Quantum Nos. F' F,
1

F MHz
1
±MHz

1

HjjC'=':C'^HF>'' 781
1

1, 0, 1-^ 0, 0, 0 1 19 738.83
1

-05
1

875

781 1, 0, 1«- 0, 0, 0 Ground 19 755.01
1

-05
1

875

781
1

2, 0, 2*- 1, 0, 1 1 39 445.40
1

-05
1

875
781 2, 0, 2<- 1, 0, 1 Ground 39 477.97 .05

1

875
781 2, 1, 1«- 1, 1, 0 1 41 003.04 .05

1

875

781
1

2, 1, 1<- 1, 1, 0 Ground 41 028.57
1

-05
1

875

781
1

2, 1, 2-^ 1, 1, 1 1 37 952.07
1

-05
1

875

781 2, 1, 2<- 1, 1, 1 Ground 37 991.28
1

-05
1

875

781
1

3, 1, 2<- 3, 1, 3 Ground 9 111.32
1

-05
1

948

781
1

5, 1, 5-^ 4, 0, 4 Ground 142 347.30
1

-05
1

948

781
1

5, 1, 4<- 5, 1, 5 Ground 22 765.2
1

-1
1

804

781
1

5, 1, 4<- 5, 1, 5 Ground 22 765.84
1

-05 948

781
1

6, 1, 6«- 5, 0, 5 Ground 157 931.82
i

-05
1

948

781
1

6, 1, 5-«- 5, 1, 4 Ground 122 813.35
1

-05
1

948

781 6, 1, (><- 5, 1, 5 Ground 113 727.20
1

-05
1

948

781
1

6, 2, 4<- 5, 2, 3 Ground 119 474.65
1

-05
i

948

781 6, 2, 5-^ 5, 2, 4 Ground 118 383.85 .05 948

1 781
1

6, 3, 3-^ 5, 3, 2 Ground 118 715.90 .05 948

781
1

6, 3, 4*- 5, 3, 3 Ground 118 693.10
1

-05
1

948

781 6, 4, 2<- 5, 4, 1 Ground 118 644.25
1

-05 948

781
1

6, 4, 3^ 5, 4, 2 Ground 118 644.35
1

-05
1

948
781

i
6, 5, 5, 5, Ground 118 623.85

1
-05

1

948
781

1
6, 6, 6<- 5, 6, 5 Ground 117 431.32

1
-05

1

948
781

1
8, 0, 8<- 7, 0, 7 Ground 155 476.98 .05 948

781
1

8, 1, 7^ 7, 1, 6 Ground 163 410.32
1

-05
1

948
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Fluoroethene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

H2C'2:C'2HF"' 781 8, 1, 8^ 7, 1, 7 Ground 151 370.98 .05 948

781 8, 2, 6^ 7, 2, 5 Ground 160 185.15 .05 948

781 8, 2, 7^ 7, 2, 6 Ground 157 641.90 .05 948

781 8, 3, 5^ 7, 3, 4 Ground 158 464.81 .05 948

781 8, 3, 6-^ 7, 3, 5 Ground 158 362.00 .05 948

781 8, 4, 4-^ 7, 4, 3 Ground 158 264.18 .05 948

781 8, 4, 5^ 7, 4, 4 Ground 158 262.74 .05 948

781 8. 5, 7, 5, Ground 158 206.80 .05 948

781 8, 6, 7, 6, Ground 158 184.68 .05 948

781 8, 7, «- 7, 7, Ground 158 179.25 .05 948

782 1, 0, 1^ 0, 0, 0 Ground 19 154.31 .05 875

782 2, 0, 2*— 1. 0, 1 Ground 38 279.95 .05 875

782 2, 1, 1^^ 1, 1, 0 Ground 39 744.74 .05 875

782 2! 1, 2^ 1, 1, 1 Ground 36 872.34 .05 875

HjC'^iC'W' 783 1, 0, 1^ 0, 0, 0 Ground 19 717.80 .05 875

783 2, 0, 2^ 1, 0, 1 Ground 39 401.13 .05 875

783 2, 1, 1^ 1, 1, 0 Ground 40 987.77 .05 875

783 2, 1. 2^ 1, 1, 1 Ground 37 883.28 .05 875

784 1, 0, 1<— 0, 0, 0 Ground 19 388.1 .1 804

784 2, 0! 2^ \\ 0! 1 Ground 38 710.6 .3 804

784 2, 1^ 1, 1^ 0 Ground 40 660.7 .3 804
-

784 2, 1! 2^ \\ 1! 1 Ground 36 895.8 .3 804

784 4, 3^ 4, 1, 4 Ground 18 810.9 .1 804

784 5, 1, 4^ 5, 1. 5 Ground 28 189.7 .1 804

785 1, 0, 1<- 0, 0, 0 Ground 18 806.0 .1 804

HzC'^iCDF'" 786 1, 0, 1<— 0, 0, 0 Ground 19 358.0 .1 804

c-HDC^^iCW" 787 1, 0, 1*- 0, 0, 0 Ground 18 888.8 .1 804
787 2. 0. 2-^ 1, 0. 1 Ground 37 729.8 .3 804

787 2, 1, 1^ 1, 1, 0 Ground 39 445.0 .3 804

787 2, 1. 2<- 1, 1, 1 Ground 36 109.5 .3 804
787 5, 1. 4-^ 5, 1, 5 Ground 24 990.6 .1 804

t-DHC'^rC'^HF'" 788 1, 0, l'^ 0, 0, 0 Ground 18 052.0 .1 804

788 2, 0, 2<- 1, 0, 1 Ground 36 081.3 .3 804

788
,
2, 1, 1<- 1, 1, 0 Ground 37 388.6 .3 804

788 2, 1, 2-^ 1, 1, 1 Ground 34 820.3 .3 804

788 5, 1, 4*- 5, 1, 5 Ground 19 253.7 .1 804

788 6, 1, S'^ 6, 1, 6 Ground 26 942.9 .1 804

c-HDC'=':C'W» 789 1, 0, 1*- 0, 0, 0 Ground 17 743.8 .1 804

789 2, 0, 2-^ 1. 0, 1 Ground 35 441.4 .3 804

789 2, 1, l'^ 1. 1. 0 Ground 37 078.4 .3 804

789 2, 1, 2^ 1, 1, 1 Ground 33 898.3 .3 804
789 5, 1, 4^ 5, 1, 5 Ground 23 826.7 .1 804

t-DHC'2:C'W^ 791 1, 0, 1^ 0, 0, 0 Ground 18 547.0 .1 804
791 2, 0, 2^ 1, 0, 1 Ground 37 003.9 .3 804
791 2, 1, 1^ 1, 1, 0 Ground 39 096.0 .3 804
791 2, 1, 2«- 1, 1, 1 Ground 35 091.6 .3 804
791 4, 1, 3«- 4, 1, 4 Ground

1

1

20 004.8 .1 804
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800 — lodoethene Molecular Constant 'l ahie
Vinyl Iodide, lodoethylene

C2H3I Q H2C:CHI

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

Cs 801 44606.75 M 3258.77 M 3 066.75 M -.991079

Id. Mb IX, eQq eQq eQq Ola d ctji, d 0),. d d
No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Va]ue(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

801 1.27 G 0. X — 1656 aa -765 ab 770 bb

References:

ABC: 509 k: 509 /x: 995 eQq: 548

Add. Ref. 380

For species 801, B-C = 192.02 MHz; B + C = 6325.52 MHz; and A- C = 41540 MHz. Ref. 509.

lodoethene Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos. F' F,
1

F MHz ±MHz
1

H2C'2:C'W" 801
1

4, 0, 4^ 3, 0, 3 Ground 25 295.40 509
801 4, 1, 3^ 3, 1, 2 Ground 7/2

i

5/2 25 641.14 .05
i

548
801

1
4, 1, 3^ 3, 1, 2 Ground 5/2 3/2 25 650.43 .05

1

548
801 4, 1, 3^ 3. 1, 2 Ground 9/2 7/2 25 657.34 .05

I

548
801

1

4, 1, 3^ 3, 1, 2 Ground 9/2
1

9/2 25 657.89 .05 548

801
1

4, 1, 3^ 3, 1, 2 Ground 25 684.77 509
801 4, 1, 3^ 3, 1, 2 Ground 11/2

1

9/2 25 685.91 .05
1

548
801 4, 1, 3^ 3, 1, 2 Ground 3/2

1

1/2 25 688.71 .05 548
801 4, 1, 3<- 3, 1, 2 Ground 13/2 |ll/2 25 709.28 .05 548
801 4, 1, 3«- 3, 1, 2 Ground 7/2 7/2 25 752.80 .05

1

548

801
1

4, 1, 3^ 3, 1, 2 Ground 5/2
1

5/2 25 788.26 .05
1

548
801

i
4, 1, 3^ 3, 1, 2 Ground 3/2 3/2 25 793.83 .05

1

548
801

1
4, 1, 4^ 3, 1, 3 Ground 11/2 |ll/2 24 683.33 .05

1

548
801

1

4, 1. 4^ 3, 1, 3 Ground 7/2
1
5/2 24 869.49 .05 548

801 4, 1, 4^ 3. 1, 3 Ground 5/2
1
3/2 24 877.60 .05 548

CO 4, 1, 4^ 3, 1, 3 Ground 9/2
'

1
7/2 24 888.45 .05

1

548
801

j

4, 1, 4^ 3, 1, 3 Ground 9/2
1
9/2 24 889.69 .05 548

801
!

4, 1, 4^ 3, 1, 3 Ground 24 916.68 509
801

1

4, 1, 4^ 3, 1, 3 Ground 3/2
1
1/2 24 918.05 .05

1

548
801

1

4, 1, 4*- 3, 1, 3 Ground 11/2
1
9/2 24 919.85 .05

1

548

801
1

4, 1, 4^ 3, 1, 3 Ground 13/2 !ll/2 24 942.47 .05
1

548
801

1
4, 1, 4*- 3. 1. 3 Ground 7/2 7/2 24 991.87 .05

1

548
801

1
4, 1, 4^ 3, 1, 3 Ground 5/2 5/2 25 029.18 .05

1

548
801

1

4, 1, 4^ 3, 1, 3 Ground 3/2
1
3/2 25 034.06 .05

1

548

185
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810 - Acetonitrile
Ethanenitrile, Methyl Cyanide

Molecular Constant Table

C2H3N C3V CH3CN

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz
DjK
MHz

A
Amu A^

K

/^I9If /~'19TVT14
C'^HjC'-'N'^ C3V 811 9 198.83 M 9 198.83 M .00381 .1769

C'^HjOC'-'N" Cs 812 8759.18 M 8608.51 M .15 — .997

C'^HDjC'^N'^ Cs 813 8320.06 M 8 164.43 M .15 —.997

/^19fT /""I^IVTI^
C3V 814 8921.81 M 8921.81 M

/—< I OT T /-I niVT 1

4

C'^HjC'-'N'^ C3V 815 9194.28 M 9 194.28 M
C'^DaC'^N';' C3V 816 7857.93 M 7857.93 M .113

C'^DaC'^N'" C3V 817 7848.51 M 7848.51 M .110

C'SHjC'^N'" C3V 818 8933.15 M 8933.15 M
C'^DjC'^N'" C3V 819 7695.19 M 7695.19 M
C'^DaC'^N'^ C3V 821 7619.32 M 7619.32 M

Id. Ma eQq eQq eQq d to,, d w,. d o>„ d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. l/cm l/cm l/cm l/cm

811 3.92 M 0. X 0. X -4.35 N" 361 2

816 333 2 847 2 1112 1 831 1

References:

ABC: 189,205,639,973 Dj: 954 D,,k: 205,639,954 k: 639 fJi: 434 eQq: 205 973,1028

Add. Ref. 53,54,154,222,248.302,741,810

All data in MHz:

Species State A B a q

811 Vs= 1 158400 9226.444 .0039 .1777 -27.3 17.775 .878

816 .004 .141 -23.01 13.92 .862

819 13.35

811 V8= 2 9254.125 .0030 .143

811 V7=l 5.2

816 -6.02 18.85

811 V4=l 46.3

816 47.19

816 V3 = 1 40.13

References 954 954 954 954 189 954 954

973 973 864 973 923
973
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Acetonitrile Spectral Line Table

Isotopic Species
i

Id.

No.

'

Rotational

Quantum Nos.
1

Vib. State Hyperfine

F,'
1

F'
1

F, F
1

Frequency
MHz

Acc.
j

±MHz
Ref.

1
811 X 0 11 0-0 0- 0- 0 18 452.2 864

1
811 I 0, 2, 0;0, 0;0;0 18 506.9

1 1

864

1
811 2 1^ 2, 0:0, 0;0;0 37 013.2 864

1 811 2, I, 0 (»r(»iinHVJ" 1 u u 1 1u
1

1 0 36 794.26 205

1
811 2, o«- 1, 0 0round

1
3 2 36 795.38 205

1
811 2, o«— 1, 0 0round

1
2 1 36 795.38 205

1
811 2, o«— 1. 0

1
Ground

1
1 1

1

36 797.52
1 1

205

1
811 2, o<— 1, b 1,±1;0, 0;0;0 36 903.40 864 '

811 2, 1-^ h 1 1 Ground
1
2 1 36 793.64 205

811 2, l'^ 1, 1 Ground
1
2 2 36 794.26 205

1
811 2, 1«— 1, 1 (wmiinH

1
3 2 36 794.88 205

1
811 2, 1. 1

[
Ground

1
1 0

1

36 796.27
1 1

205

1
811 2, 1, 1 1,-1:0, 0:0;0 36 870.94 864 '

811 2, 1*- h 1 1+1-0 0- 0- 0
1

36 903 40 864

1
811 2, 1-^ 1, 1 1,+1; 0, 0; 0; 0 36 942.15 864 '

1
811 3, 2^ Ground 55 187.8 864

1
811 3 2^ 1

Ground 55 192!8
1 1

864

1
811 3 2, 12, 0:0, 0:0:0 55 519.4 864
811 s! 0*- 2! 0 1 -t- 1 0 0 0-0

1

55 353 0 864

1
811 3, 1*- 2. 1 1 _i

. 0 0- 0- 0 55 307.0 864

1
811 3 1«— 2, 1 1 1 Hhl- 0 0- 0- 0 55 353.0 864

1
811 3. 1«- 2'

1 |1,+ 1:0. 0:0; 0 55 412.5
1 1

864

1
811 3, 2«— 2, 2 |1,+ 1:0, 0:0; 0 55 344.9 864

1
811 s[ 2*- 2! 2 1,±1; 0, 0: 0; 0

1

55 359.5 864

1
811 5,

*~ 4, 2, 0: 0, 0: 0; 0 92 510.7
[

.25
1

954

1 811 5, 4, 2, 0:0, 0:0:0 92 519.6 .25 954

1
811 5, 4, 12] 0:0. 0:0\0 92 524.2

1
-25

1

954

1
811 5, 4^ 2, 0:0, 0:0:0 92 525.1

1
-25 954

1
811 5^ o<- 4' 0 Ground

1 1 1

91 987.07
1

.25 954

1
811 5, o<- 4, 0 1 1 T 1 0 0- 0- 0 92 261.53 •25 954

1
811 5, 1«— 4, 1 (•rniinH 91 985.35 •25 954

i

811 5, 1«— 4, 1 |1,±1;0, 0:0; 0 92 175.46
1

-25
1

954

1
811 5 1<— 4, 1 1,+ 1;0, 0:0; 0 92 256.53

1
.25

1

954

1
811 s! 1"^ 4! 1 1 -•-

] • 0 0 0-0
i. 7 —— X>V/^ V/aV/^V/

1

92 353.67
i

-25
1

954

1
811 5, 1-^ 4, 1

1 2, 0:0, 0:0; 0 92 538.7 .25
1

954

1
811 5, 2<— 4, 2 i»rr\iinH 91 980 00 .25 954

1
811 5 2*— 4, 2 1,+ 1:0. 0:0:0 92 247.42

1
-25 954

1
811 5 2*— 4 2 1,±1:0, 0:0; 0 92 264.23

1
^25 954

811 s! 2<- 4! 2 9 n- 0 0- 0- 0
1

92 533 0 •25
1

954

1
811 5, 3"^ 4, 3 l«rrtiinri 91 970.62

1
-25

1

954 ^

1
811 5, 3«— 4, 3 \Jl XJUllXA 91 971.35 .25

1

954 '

1
811 3<— 4, 3 1,+ 1;0, 0:0:0 92 234.88

1
.25

1

954

1
811 5 3<— 4 3 |1,±1:0, 0:0; 0 92 258.59 •25 954
811 5, 3-<- 4! 3 12 0-0 0- 0- 0 92 526.9

1
^25 954

1
811 5, 4«- 4, 4 91 957.94

1
-25 954 ^

1
811 5, 4-^ 4, 4 91 959.20 .25 954 ^

1
811 5, 4-«- 4, 4 1,+ 1:0, 0:0:0 92 218.88

1
.25

1

954

1
811 5, 4*- 4, 4 |1,±1:0, 0:0; 0 92 250.14

1
-25

1

954

1
811 6, 5, |2, 0:0, 0:0:0 110 975.7

1
-25

1

954

1
811 6, 5, 2, 0: 0, 0; 0; 0 110 987.8

i

^25 954

1. These lines were observed for the excited vibrational state associated with the lowest fundamental vibrational mode at a frequency
of 361 cm~', but hyperfine structure was not resolved.
2. These lines were taken to be hyperfine structure components F = J + 1«— F=J.
3. These lines were taken to be a superposition of the hyperfine structure components F= J«— F= J — 1 and F= J + 2«— F = J + 1.
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Acetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Acc. Ref.

No. Quantum Nos. F' F' p MHz ±MHz

811 6, «- 5, 2, 0;0, 0;0;0 1 1 1 009 3 .25 954
811 6^ ^ si i, 0;0" 0;0;0 111 021.5 .25 954
811 6, «- 5, 2, 0:0, o!o!o 111 028.8 !25 954
811 6, ^ 5, 2, 0; 0, 0; 0; 0 111 039.1 .25 954
811 6, ^ 5, 2, 0; 0, 0; 0; 0 111 049.4 .25 954

811 6, 0«— 5. 0 Ground 1 10 383 47 .25 954
811 6^ 0-^ 5, 0 1,+ 1;0, 0;0;0 110 712.17 .25 954
811 6, 0^ 5, 0 2, o!o! o!o;0 111 047.4 .25 954
811 6, 1^ 5. 1 Ground 110 381.39 .25 954
811 6, l'^ 5. 1 1,±1;0, 0;0;0 110 609.77 .25 954

811 6, l'^ 5. 1 1,+ 1:0, 0;0;0 110 706.25 .25 954
811 6^ l'^ 5. 1 li±l;Oi 0:0;0 110 823.16 .25 954
811 6, 1^ 5, 1 2, 0; 0, 0," 0; 0 111 046.0 !25 954
811 6, 2^ 5, 2 Ground 110 375.01 .25 954
811 6, 2^ 5, 2 1,+ 1:0, 0:0; 0 110 697.07 .25 954

811 6, 2^ 5, 2 1,±1;0, 0; 0; 0 110 716.32 .25 954
811 6. 2<— 5, 2 2, 0;0, 0; 0; 0 111 040.9 .25 954
811 6* 3<- 3 Ground 110 364.02 !25 954 2

811 6, 3*- 5. 3 Ground 110 364.52 .25 954 ^

811 5^ 3«_ 5^ 3 1 + ] • 0 0- 0- 0 1 1 0 680 36 .25 954

811 6, 3^ 5. 3 1,±1;0, 0: 0; 0 110 709.40 .25 954
811 6, 3^^ 5, 3 2, 0; oi 0; 0; 0 111 030.8 .25 954

811 6^ 4^ 5^ 4 Ground 110 349.00 !25 954 2

811 6, 4^ 5, 4 Ground 110 349.68 .25 954 ••'

811 6, 4^ 5, 4 1,+ 1;0, 0; 0; 0 110 660.88 .25 954

811 6, 4<— 5, 4 1,±1:0, 0; 0; 0 110 698.62 .25 954
811 6, 5<- 5, 5 Ground 110 329.70 .25 954

811 6^ 5^ 5^ 5 Ground 110 330.79 .25 954 3

811 6. 5^ 5, 5 1,+ 1;0, 0;0;0 110 637.22 .25 954

811 6. 5*- 5, 5 l.±l: 0. 0: 0; 0 110 684.52 .25 954

811 7. 0^ 6, 0 Ground 128 779.43 .25 954

811 7, l'^ 6, 1 Ground 128 777.02 .25 954
811 l\ 2^ 6' 2 Ground 128 769.52 .25 954
811 7. 3^ 6, 3 Ground 128 757.03 .25 954

811 7, 4^^ 6, 4 I »rrtii n

n

128 739.39 .25 954 ^

811 7, 4^^ 6, 4 ( ^rrtiinn 128 739.91 .25 954 ^

811 Ground 128 717.18 .25 954 ^

811 l\ 5^ 6^ 5 Ground 128 717.69 .25 954 3

811 7, 6^ 6. 6 Ground 128 689.48 .25 954 2

811 7 5.^ 5 5 Ground 128 690.57 .25 954 '

811 8, «— 7, 2, 0; 0. 0; 0; 0 147 910.6 .25 954

811 8, 7, 2, 0: 0, 0: 0; 0 147 921.1 .25 954

811 8^ ^ 7! 2, 0: oi 0," oS 0 147 939.1 .25 954

811 8. ^ 7, 2, 0; 0, 0; 0; 0 147 973.5 .25 954

811 8, *— 7, 2, 0; 0, 0; 0; 0 148 019.2 .25 954

811 8, <— 7, 2, 0: 0, 0: 0; 0 148 032.5 .25 954

811 8, «— 7, 2, 0; 0, 0; 0; 0 148 035.3 .25 954

811 ^ 7! i, o!o! oSoio 148 052.0 .25 954

811 8, ^ 7, 2, 0;0, 0;0;0 148 064.0 .25 954

811 8, ^ 7, 2, 0;0, 0;0;0 148 082.0 .25 954

2. These lines were taken to be hyperfine structure components F= J + 1 <— F = J.

3. These lines were taken to be a superposition of the hyperfine structure components F= J«-^F = J — 1 and F= J + 2<— F= J + 1.
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Acetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc.
1

Ref.

No. Quantum Nos. vj, ; v|, ; V,, ; v„ I"/ F' F MHz ±MHz
1

1

C'^HaC'^N'" 811 8, 7, 0 Ground 147 174.72 .25
1

954
811 8, 7, 0 1,+ 1;0, 0;0;0 147 611.01 .25

i

954
811 8, o<— 7, 0 2, 0;0, 0;0;0 148 060.0 .25

1

954
811 8, 1^ 7, 1 Ground 147 171.95 .25 954
811 8, 1^ 7, 1 1,±1;0, 0; 0; 0 147 476.07 .25 954

811 o
8, 1<— 7, 1 l,-t-l;0, 0; 0; 0 147 603.96 .25 954

811 8, l'^ 7, 1 1,±1;0, 0;0;0 147 760.38 .25
1

954
811 8, 1<— 7, 1 2, 0;0, 0;0;0 148 058.7 .25

1

954
811 8, 2^ 7, 2 Ground 147 163.46 .25

1

954
811 8, 2<- 7, 2 1,H-1;0, 0; 0; 0 1 A ^ r OA AO147 .589.93 .25

1

954

811 8, 2<— 7, 2
1 _i_ 1 A AAA1,± i; 0, 0; U; U 1 £iOA 1 O147 620.13 .25

1

954
811 8, 2«— 7, 2 2, 0;0, 0;0;0 148 050.4 .25 954
811 8, S'^ 7, 3 Ground 147 149.28 .25

1

954
811 8, 3^ 7, 3 1,T1;0, 0; 0; 0 147 569.86 .25 954
811 8, 3^ 7, 3 1,±1;0, 0; 0; 0 147 609.76 .25 954

811 8, 3<— 7, 3
CI A A AAA
2, 0; 0, 0; 0; 0

t A n AO o ^
148 038.6 .25

j

954
811 8, 4<— 7, 4 Ground 147 129.41 .25

1

954
811 8, 4<— 7, 4 1,+ 1;0, 0;0;0 147 543.84 .25

1

954
811 8, 4<- 7, 4 1,±1;0, 0; 0; 0 147 595.40 .25 954
811 8, 4^ 7, 4 2, 0; 0, 0; 0; 0 148 022.7 .25 954

811 8, .5^ 7, 5 Ground 147 104.07 .25
1

954

811 8, 5«— 7, 5 1,+ 1;0, 0;0:0 147 512.50 .25 954
811 8, 7, 5 1,±1;0, 0;0;0 147 575.44 .25

1

954
811 8, 5^ 7, 5 2, 0; 0, 0; 0; 0 148 004.9 .25

1

954
811 8, 6^ 7, 6 Ground 147 072.27 .25 954 ^

811 8, 6<— 7, 6 Ground 147 073.04 .25 954 ^

811 8, 6^ 7, 6 1,±1;0, 0;0:0 147 550.12 .25 954
811 8. 6<— 7, 6 2, 0;0, 0;0;0 147 977.5 .25 954
811 8, 7^ 7, 7 Ground 147 035.89 .25 954

'

811 8, 7^ 7, 7 1,±1;0, 0; 0; 0 147 519.34 .25 954

811 8, 7*- 7, 7 2, 0; 0, 0; 0; 0 147 947.9 .25 954
811 9, O'^ 8, 0 Ground 165 568.95 .5

1

954
811 9, 0^ 8, 0 1,+ 1;0, 0;0;0 166 059.13 .5

1

954
811 9, 1^ 8, 1 Ground 165 565.71 .5 954
811 9, 1^ 8, 1 1,±1;0, 0;0;0 165 908.28 .5 954

811 9, .
1«— 8, 1 1,+ 1;0, 0; 0: 0 166 051.73 .5 954

811 9, l'^ 8, 1 1,±1;0, 0;0;0 166 228.53 .5
1

954
811 9, 2^ 8, 2 Ground 165 556.18 .5

1

954
811 9, 2<- 8, 2 1,+ 1;0, 0; 0; 0 166 036.03 .5 954
811 9, 2<- 8, 2 1,±1;0, 0;0;0 166 071.30 .5 954

811 9, 3<— 8. 3 Ground 165 540.31 .5 954
811 9, 3*- 8, 3 1,+ 1;0, 0:0; 0 166 013.38 .5

1

954
811 9. 3«— 8, 3 1,±1;0, 0:0; 0 166 059.13 .5

1

954
811 9. 4^ 8, 4 Ground 165 517.93 .5

j

954
811 9, 4^ 8, 4 1,+ 1;0, 0; 0; 0 165 983.98 .5 954

811 9, 4^ 8, 4 1,±1;0, 0; 0; 0 166 042.93 .5
1

954
811 9, 5^ 8, 5 Ground 165 489.39 .5 954
811 9. 5^ 8, 5 1,+ 1;0, 0;0;0 165 948.85 .5

1

954
811 9, 5^ 8, 5 1,±1;0, 0;0;0 166 020.50 .5

1

954
811 9, 6-^ 8, 6 Ground 165 454.09 .5

1

1

954 2

2. These lines were taken to be hyperfine structure components F = J + 1 *— F= J.

3. These lines were taken to be a superposition of the hyperfine structure components F = J'<— F = J — 1 and F = J + 2*-F= J + l.
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Acetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

1
No. Quantum Nos. ; vj, ; v^, ; f;

I

F'

1

F MHz ±MHz

811 9, 6^ 8, 6 Ground 165 454.34 .5 954 3

811 9, 6-^ 8, 6 1,±1;0, 0;0;0
1

165 992.06 .5 954
811 9 7<— 8, 7 ( -.milnH

1

.5

811 9, 7-<- 8] 7 1,±1;0, 0;0;0
1

165 957.03 .5 954
811 9, 8-^ 8, 8 Ground 165 365.43 .5 954 ^

811 10, 0-^ 9, 0 Ground 183 962.62 .5 954
811 10, 0-^ 9, 0 l,il;0, 0;0:0 184 505.64 .5 954
811 10 1<— 9 1 Ground

1

IQQ Ql^Q ORloo yo7,\jo .o Q'^4

811 lo] 1*- 9, 1 1,±1;0, 0;0;0
1

184 339.70 .5 954
811 10, 1-^- 9, 1 1,+ 1;0, 0;0;0

1

184 498.20 .5 954

811 10, 1«- 9, 1 1,±1;0, 0;0;0 184 695.21 .5 954
811 10, 2^ 9, 2 Ground

1

183 948.49 .5 954
811 10 2«— 9 2

1

184 4ftl Oh .o Q^4.

811 10, 2-«- 9, 2 1,±1;0, 0;0;0
1

184 522.32 .5 954
811 10, 3-^ 9, 3 Ground

1
183 930.79 .5 954

811 10, 3-^ 9, 3 1,T1;0, 0;0;0 184 456.00 .5 954
811 10, 3"^ 9, 3 1,±1;0, 0;0;0

1

184 508.45 .5 954
811 V^l UUIIU Ifti QOfi 0'^ .o

811 10, 4— 9, 4 1,+ 1;0, 0;0;0
1

184 424.19 .5 954
811 10, 4*- 9, 4 1,±1;0, 0;0:0

1

184 489.56 .5 954

811 10, 5-<- 9, 5 Ground 183 874.21 .5 954
811 10, 5"^ 9, 5 1,+ 1;0, 0;0;0

1

184 384.64 .5 954
811 JO 5«— 9, 5 1+1-0 0- 0- fl

1

1 R4 464 84 .5 954

1
811 lo! 6-^ 9^ 6 Ground

1

183 835.34 !5 954 3

811 10, 6<- 9, 6 1,±1;0, 0;0;0
1

184 433.11 .5 954

811 10, 7<- 9, 7 Ground 183 789.31 .5 954 3

811 10, 7-^ 9, 7 1,±1;0, 0;0;0
1

184 394.55 .5 954
811 10, 8*— 9 8 1 _ ffitim\V7| UUJIU 18^ 7^6 98loo Itjyj.^o .5 954 ^

811 ii' ^lo] 2, 0;0, 0;0;0
1

203 300. .5 954
811 11, <-io. 2, 0;0, 0;0;0 203 303.5 .5 954

811 11, -^10, 2, 0;0, 0;0;0 203 409.5 .5 954
811 11, -^10, 2, 0;0, 0;0;0

1

203 413.7 .5 954
811 11, «—10, 9 0 0 0- 0- 0

1

90'^ 441 9 5 954
811 n, -^10. 2, 0;0, 0;0;0

1

203 449.5 .5 954
811 11, -"-lO, 2, 0;0, 0;0;0

1

203 485.0 .5 954

811 11, •^lO, 2, 0;0, 0;0;0 203 514.6 .5 954
811 11, •^lo. 2, 0;0, 0;0;0

1

203 517.7 .5 954
811 11, <—10 9 0-0 0- 0- 0 90^ "190 ^ .5 954
811 ii! -^loi 2, 0:0, 0;0;0 203 533.9 .5 954
811 11, <-io. 2, 0:0, 0:0:0 203 553.8 .5 954

811 11, «-io. 2, 0:0, 0:0:0 203 564.4 .5 954
811 11, <-io. 2, 0:0, 0:0:0 203 583.3 .5 954

811 n n«—10 011, i*.*, ^ Ground 909 ^^1^ M .5 954
811 11, 0-^10, 0 1,+ 1:0, 0;0:0

1

202 950.97 .5 954

811 11, 0^10, 0 2, 0:0, 0:0:0 203 574.3 .5 954

811 11, 1«-10, 1 Ground 202 351.45 .5 954

811 11, 1<-10, 1 1,±1:0, 0:0:0 202 769.94 .5 954

811 11, 1«-10, 1 1,+ 1;0, 0:0:0 202 943.39 .5 954

811 11, 1^10, 1 1,±1:0, 0:0:0 203 161.23 .5 954

811 11, 1<-10, 1 2, 0:0, 0;0;0
1

203 572.6 .5 954

3. These lines were taken to be a superposition of the hyperfine structure components F— J*— F= J — 1 and F = J + 2«— F= J + 1.
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Acetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc. Ref.

l\o. Quantum Nos. r
17
^1 Mnz ±Mnz

1

C IN oil 1 1 1 c\ o
11, z*—w, Z Ground OAO 0/1 A 1 AzUz oil). 11) .5

1

AC /Iyo4
811 11, 2-<-10, 2 1,+ 1;0, 0;0;0 202 924.94 .5

!

954
811 11, 2—10, 2 1,±1;0, 0;0;0 202 972.63 .5

1

954
oil 1 1 1 {\ o

11, z*—lU, Z O A. A A, A. A
z, U; U, U; u; U OAQ c:AQ 1ZUo oOo.l

r
1

.5
1

yo4
Q1 1ol 1

1 1 1 n Q
11, o* lU, o Ground OAO QOl .5

1

1

yoi

0 1 1oil 1 1 o ^ 1 rt o
11, o<—lU, S 1 ~7~ 1 A A. A- A1,+ 1; U, U; U; U OAO OA'? £.0ZUZ oy/.oo

1

r
1

.5
1

AC A954
811 11, 3—10, 3 1,±1;0, 0;0;0 202 956.31 .5

j

954

811 11, 3—10, 3 2, 0;0, 0;0;0 203 544.4 .5
1

954

811 11, 4—10, 4 Ground zOz z93.78 .5
1

954
811 11, 4—10, 4 1 1 A AAA1,+ 1;0, 0;0;0 OAO O^O OOzOz 86Z.38 .5

1

954

811 11, 4—10, 4 1 1 A AAA1,± 1; 0, 0; 0; 0 OAO AOC /inZUZ 935.67 .5
1

954
811 11, 5—10, 5 Ground 202 257.87 .5

1

954
811 11, 5—10, 5 1,+ 1;0, 0;0;0 202 819.06 .5 954
oiloil 11 r ^ 1 rv r

11, 0—10, 0 1 1 . A A. A. A1,± 1; U, U; U; U OAO AA-? AOZUZ yu/.yo
r
.0

1

AC /Iy54
oiloil 1 1 z: - 1 rv

11, 0—lU, 0 Ground OAO 0 1 C 0*7ZUZ Zlo.o/ .o
1

ACyl 3yo4

Ol 1oil 11, 6—10, 6 1 ~:~ 1 A AAA1,+- 1; 0, 0; 0; 0 OAO -7^0 A£zOz 76o.06 .5
1

AC /I954
811 11, 6—10, 6 1,±1;0, 0;0;0 202 872.91 .5

1

954
811 11, 6—10, 6 2, 0;0, 0;0;0 230 461.2 .5

1

954
Ol 1oil 1 1 1 f\ -7

11, (—111, / Ground OAO l^A AOZUZ lo4.yo
r
.0

1

AC A 3954
Q1 1oil 11 7 1 fl 711, ' - lU, /

1 ~;~ 1 . A A. A. A
l,-(- 1; U, U; U; U OAO ^AO A7ZUZ <uy.u/ .o

1

OC/1yD4

Ol 1oil
11-7
11, 7—10, 7 1 _1_ 1 A A. A A1,± 1; 0, 0; 0; 0 OAO OOA ACzOz o30.05

r
.5

I

AC A954
811 11, 8—10, 8 Ground 202 106.80 .5

1

954 ^

811 11, 8—10, 8 1,T1;0, 0;0;0 202 642.27 .5
1

954
Ol 1oil 1 1 O.^ 1 A O

11, O—lU, 0 1 -1- 1 . A A. A. A1,± 1; U, U; U; U OAO 77A 7AZUZ 1 /y. lU .0
\

ACylyo^
Ol 1oil 1 1 fi.* 1 A n

11, y—ID, y Ground 202 040.76
r
.0

\

OC/1 3

Oiloil 1 1 A.* 1 A A
11, y—lu, y 1 -1- 1 . A A. A. A1,± 1; U, U; U; U 202 721.62

r
.0

\

ya4
811 11,10—10,10 Ground

1
201 967.02 .5

1

954 3

811 11,10—10,10 1,±1;0, 0;0;0
1

202 655.71 .5 954
811 12, 0—11, 0 Ground

1
220 747.24 .5

1

AC A954
Ol 1oil 12, 0—11, 0 1 ~:~ 1 A AAA

1,-t- 1; 0, U; 0; 0
1

221 394.15
r
.5

1

954

811 12, 1—11, 1 Ground 220 742.99 .5
1

954
811 12, 1—11, 1 1,±1;0, 0;0;0 221 200.23 .5

i

954
811 12, 1—11, 1 1,+ 1;0, 0;0;0 221 387.30 .5

1

954
Q1 1oil 1 O 1 ^ 1 1 1Iz, 1—11, 1

1 -I- 1 . A A. A. Al,± 1; U, U; U; u 221 625.91 C QC/1

Ol 1811 12, 2—11, 2 Ground 220 730.27 -O
1

OC/lyo't

Ol 1oil 1 o O.* 1 1 oIZ, Z—11, Z 1 "7~ 1 . A A. A. A
1,-t- 1; U, U; U; U 221 367.67 -O

1

OC/lyoH'

811 12, 2—11, 2 1,±1;0, 0;0;0 221 422.37 .5
1

954

811 12, 3—11, 3 Ground 220 709.08 .5
1

954
Ol 1oil 1 O 0 ,1 1 1 9IZ, O—11, ,3

1 1 . A A. A. A
1,-t- 1; U, U; u; U 221 338.22 c

.o
1

yo4

811 12, 3—11, 3
1 _i_ 1 A AAA1,± 1; 0, 0; 0; 0 221 403.82 .o

I

AC Ayo4

811 12, 4—11, 4 Ground 220 679.32 c
.0

ACylyo4
811 12, 4—11, 4 1,+ 1;0, 0;0;0 221 299.88 .5

1

954

811 12, 4—11, 4 1,±1;0, 0;0;0 221 380.74 .5
1

954
Ol 1oil 1 O C ^ 1 1 c

Iz, 0—11, o Ground 220 641.12
c
.D yo4

01 1oil 1 O r 1 1 r
IZ, D—11, O 1 -r- 1 . A A. A. A

1,-t- 1; U, U; 0; U 221 252.93
c
.0

QC/1yo4

Ql 1oil 1 O C ^ 1 1 c
IZ, D—11, O 1 -1- 1 . A A. A. A1,± 1; U, U; U; U 221 350.37 .a

1

OC/lyoi

811 12, 6—11, 6 Ground 220 594.50 .5 954 ^

811 12, 6—11, 6 1,±1;0, 0; 0; 0 221 311.95 .5
1

954
811 12, 7—11, 7 Ground 220 539.30 .5 954 ^

811 12, 7—11, 7 1,±1;0, 0;0;0 221 265.54 .5
1

954

3. These lines were taken to be a superposition of the hyperfine structure components F = J — F = J — 1 and F = J +2— F = J + 1.
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Acetonitrile Spectral Line Table

Isotopic SpCCJCS Id. IVUldllOllal ViVi Staff Hyperfine Krecjuency Acc. Rf>fI\C1.

No. Quantum Nos. F' F, F MHz ±MHz

811 12, 8^11, 8 Ground 220 476.04 .5 954 3

HI 1oil 1 9 Q«— 1 1 Q1 ii, 7^ 1 1 , 7 Ground 99fl dfl^ Q^>zzu ^-uo.yo c
.0

ri2U nri2fvri4 812 2 0 2*— 1 0 1 round 2 2 6^0U07
Ol^ o 0 9«— 1 n 1Z, U, 1, U, 1 Oround 1 0 O^ JO^.Ui 6^0OoV
812 2. 0, 2^ 1, 0, 1 Ground 3O 9Z 34 735.23 639
812 2, 0, 2^ 1, 0, 1 Ground 9Z 1 34 735.23 •1 639
OIZ 9 n 9« 1 n 1Z, U, Z* 1, U, 1 Ground 1

1
1 7^7 9n04- (O/.ZU OoV

9 1 1^1 1 ftZ, 1 , 1 ^ 1 , 1 , w vyrounci 2 1 34 884.32

o 9 1 1 < 1 inZ , 1 , 1 ^ 1 , 1 , vJ Ground 3 2 34 885.68 1 .1 ooy
812 2, 1, 1^ 1, 1. 0 Ground 1 0 34 886.97 639
812 2, 1, 2*- 1, 1, 1 Ground 2 1 34 583.03

•J

639
812 2, 1, 2^ 1, 1, 1 Ground O

O 9Z Ot* OOt-.OO 639

ol^ 9 1 9«— 1 1 1Z, 1 , Z^ 1 , 1 , 1 wrounQ 1
1 u 34 585.59 •1 6^0D07

ri2iJrri pi2]\Ti4 OlO 9 n 9*— 1 fl 1Z^ Z^ 1, 1
r AOrounQ 1 0 ^9 067 44 6^0

81 ^ 9 ft 9<— 1 ft 1Z, V7, Z^ 1, U, 1 Ground 2 2 19 067 44. U07
813 2, 0, 2-^ 1, 0, 1 Ground QO 9Z ^9 068 70 639

813 2, 0, 2^ 1, 0, 1 Ground 9Z 11 32 968.70 639
81 ^olo 9 n 9< 1 ft 1Z, U, Z*^ 1, u, 1 Ground 1

1
1
1 32 970.70 •1

81 ^OlO 9 1 1 <— 1 1 ftZ, 1 ^ 1 ^ 1 , 1

1

r Avjround 2 1
5-3

1 99 Q7OO IZZ.OJ 639
81 ^olo 9 1 1 < 1 1 ftz, 1, 1* 1, 1, yj Ground 3 2 oo 1 9j^ 9000 IZ^-.Zo D07

813 2, 1, 1^ 1, 1, 0 Ground 1 0 00 1^0.00 639

813 2, 1, 2^ 1, 1, 1 Ground 2 1 32 811.64 A 639
813 2, 1, 2^ 1, 1, 1 Ground QO 9 32 812.95 •1 639

81 '^olo 9 1 9< 111z, 1 , z^ 1 , 1 , 1 Orounu 1 0 ^9 814 ^flOZ OlT'.OV/ .1 UO"

C'^HjC'^N'" 815 2, 0<- 1. 0 Ground o
O 9Z ^6 777 18OU / 1 1.10 205

81oio 9 f)<— 1 nZ, 1, V Ground 9Z 1 36 777.18 205

81fiOlO 9 < 1z, ^ 1

,

n o- n n. n. iu, U, U, yJl 1 m 949 0801 Z'iZ.^O 07 ^

81^1 9 < 1 U, U, O, U, 1 , u ^1 971 9901 z / 1 .zz 07^

816 2, ^ 1, Ground 0 1 4*0 1.00 973

816 2. ^ 1. -1,±1;0, 0;0;0 ^1 409 4901 4:7Z.'*Z 973

OlO 9 4 1Z, * 1

,

1 0- n 0- n* n1 , u, u, u, u, u 31 520.26 07?710

OlO iLxcitea 31 565.0 07?y 1

0

olO 9 4 1
Z, * 1

,

Excited 31 588.6 07?7/0

816 2, *- 1, 4, 0; 0, 0; 0; 0 31 770. 973

816 2, ^ 1, 5, 0;0, 0;0;0 31 852. 973
81 f>oiu 2 o<— 1 0 ft fl- 1 -1- 1 • fl- 0 31 455.80 973

81 f,OlO 9 1 < 1 1z, 1 ^ 1 , 1 n n. 1 -J- 1 . n. nu, u, l,i!i 1; U; u 31 409.64 07?y 1

0

81 f\OlO z, 1^ 1, 1 U, U, 1 , H~ i , u, u 31 468.06 07?y 1

0

816 2, 1*- 1, 1 0, 0;1,±1;0;0. 31 485.02 973

816 2, 1^ 1, 1 1,±1;0, 0;0;0 31 493.42 973

olO Z, 1^^ 1, 1 1 1 • ft fl- fl- fl 31 520.92 973

OlO 9 1 < 1 1
Z, 1* i, 1

1 -1- 1 . n ft- n- fl1,3: 1, u, u, u, u 31 549.10 07?y 1

0

olO 9 1 < 1 1Z, 1^ 1, 1 9 31 9- fl fl- fl- fl 31 605.10 973

816 2, 1-^ 1, 1 2, 0;0, 0;0;0 31 609.10 973

816 2, 1-^ 1, 1 2,±2;0, 0;0;0 31 609.10 973

816 2, 1<- 1, 1 3,±1;0, 0;0;0 31 635. 973

816 2, 1^ 1, 1 3,+ 3;0, 0:0; 0 31 688.5 973

3. These lines were taken to be a superposition of the hyperfine structure components F = J<— F = J — 1 and F = J + 2<— F = J + 1.
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Acetonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. vi, : v|, ; V,. ; v^, F' F MHz ±MHz

C'DsC'^N'" 816 2, 1— 1, 1 3,+ l;0, 0;0;0 31 694..5 973
816 2, I*— 1, 1 3,±3;0, 0; 0; 0 31 694.5 973
816 2, 1^ \\ 1 3!±l!oi oic'o 31 747. 973
816 3, 0^ 2, 0 Ground 3 3 47 146.00 205
816 3, 0^ 2, 0 Ground 4 3 47 147.60 205

816 3, 0^ 2, 0 Ground 2 1 47 147.60 205
816 3, O'^ 2, 0 Ground 3 2 47 147.60 205
816 3, 1^ 2'

1 Ground 3 3 47 146.00 205
816 3, 1<- 2, 1 Ground 3 2 47 146.68 205
816 3, 1*- 2, 1 Ground 2 1 47 147.00 205

816 3, 1^ 2, 1 Ground 4 3 47 147.00 205
816 3, 2^ 2, 2 Ground 2 3 45 145.20 205
816 3, 2^ 2, 2 Ground 3 3 45 145.20 205
816 3, 2^ 2, 2 Ground 4 3 45 145.20 205
816 3, 2^ 2, 2 Ground 3 2 47 143.85 205

816 3, 2^ 2, 2 Ground 2 2 47 143.85 205
816 3, 2^ 2, 2 Ground 2 1 47 146.00 205

817 3, 0*- 2, 0 Ground 3 3 47 089.43 205
817 3, 0^ 2, 0 Ground 2 1 47 091.05 205
817 3, 0^ 2, 0 Ground 3 2 47 091.05 205
817 3, 0^ 2, 0 Ground 4 3 47 091.05 205
817 3, 1^ 2, 1 Ground 3 3 47 089.43 205

817 3, 1^ 2, 1 Ground 2 J 47 090.41 205
on n

0, 1<— Z, 1 Ground 4 3 A 1 Ann A 14/ 090.41 205
817 3, 2<— 2, 2 Ground 2 2 47 087.39 205
817 3, 2^^ 2, 2 Ground 3 2 47 087.39 205
817 3,' 2^ 2^ 2 Ground 2 3 47 088.69 205

817 3, 2^ 2, 2 Ground 3 3 47 088.69 205
817 3, 2^ 2, 2 Ground 4 3 47 088.69 205
817 3, 2^ 2, 2 Ground 2 1 47 089.43 205

819 2, ^ 1, Ground 30 780.90 973
819 2, ^ 1, 1,±1; 0, 0; 0; 0 30 842.1 973
819 2, <- 1, 1, 0:0,- o!o;0 30 867.1 973
819 2, ^ 1, l,±i;0, 0;0;0 30 895.5 973
819 z, *— 1, 2, 0;0, 0;0:0 OA f\C 1 030 951.3 973

821 2, ^ 1, Ground 30 477.54 973

1
821 2. ^ 1, 1, 0:0, 0;0:0

|

30 563.8
1

973
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830 — Methyl Isocyanide Molecular Constant Table
Methylcarbylamine, Methyl Isonitrile

C2H3N CH3NC

Isotopic Species
Pt.

Gp.
Id.

INo.

A
MHz

B
MHz

C
MHz

Dj

MHz MHz
A

Amu A''
K

C'^HsN'-'C'^ C3V 831 160688.8 M 10052.88 M 10052.88 M .004 .228

C'^HaN'-'C'^ C3V 832 9771.70 M 9771.70 M
833 9695.91 M 9695.91 M

C3V 834 8581.88 M 8581.88 M .002 .133

C'='D3N"'C'2 C3V 835 8410.17 M 8410.17 M
C'2D3N'^C" C3V 836 8278.79 M 8278.79 M .130

C3V 837 8567.63 M 8567.63 M
c. 838 9578.20 M 9397.81 M .18

C'^HDjN'^C- Cs 839 9096.72 M 8910.53 M .19

Id. Ml. eQq eQq eQq OJa d tOi, d (0,. d O),! d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm l/cm 1/cm 1/cm

831 3.83 M 0. X 0. X <0.5 NI4 263 2

References:

ABC: 205,724,791,864 Dj: 724 Djk: 205.724 434 eQq: 205 864

Add. Ref. 53,54,154,222,302

For species 831, Bv = 10091.86 MHz, Djk = 0.27 MHz; q« = 27.78 MHz, 48 = 0.93. a= 1.08 where a=qsW2B2. Ref. 864.
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Methyl Isocyanide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. v' F''1 F' F F MHz ±MHz

831 1, 0<- 0, 0 Oround 20 105.76 .1 724
831

2' 0<- 1, 0 Ground 40 211.36 .1 724
831 2, 0«- 1, 0 1, ±1 40 366.55 864
831 2, 1<- 1, 1 Ground 40 210.46 .1 724
831 2, 1<- 1, 1 1, -1 40 313.37 864 '

831 2, 1«- 1, 1 1,+ 1 40 424.49 864 '

831 2, 1«- 2, 1 1,+ 1 40 364.07 864
831 3, «- 2, Excited 60 470.04 .2 724
831 3! *- 2, Excited 60 538.71 .2 724
831 3, <- 2, Excited 60 545.19 .2 724

831 3, 2, Excited 60 547.38 .2 724
831 3, 2, Excited 60 556.62 .2 724
831 3, *- 2, Excited 60 636.63 .2 724
831 3, 0<- 2, 0 Ground 60 316.86 .2 724
831 3, 1«- 2, 1 Ground 60 315.48 .2 724

831 3, 2<- 2, 2 Ground 60 311.40 .2 724

832 1, 0«- 0, 0 Ground
1

19 543.4 .3 724

833 2, 0<- 1, 0 Ground 38 783.21 205

833 2, 1^ 1, 1 Ground 38 782.21 205

C'^DsN'^'C'^ 834 2, 0«- 1, 0 Ground 34 327.45 .1 724
834 2, 1«- 1, 1 Ground 34 326.93 .1 724
834 3] 0^ 2, 0 Ground 51 491.04 .15 724
834 3, 1<- 2, 1 Ground 51 490.24 .15 724

834 3, 2<- 2, 2 Ground 51 487.84 .15 724

835 2, 0<- 1, 0 Ground 33 640.6 .3 724

836 3, 0-^ 2, 0 Ground 49 671.19 205
836 3, 1«- 2, 1 Ground 49 670.43 205
836 3, 2<- 2, 2 Ground 49 668.07 205

838 2, 0, 2<- 1, 0, 1 Ground 37 951.67 .1 724
838 2, 1, 1"- 1, 1, 0 Ground 38 131.57 .1 724
838 2, I, 2<- 1, 1, 1 Ground 37 770.79 .1 724

C'^HDjN'-'C'^ 839 2, 0, 2*- 1, 0, 1 Ground 36 013.96 .1 724

839 2, 1, 1«- 1, 1, 0 Ground 36 199.82 .1 724
839 2, 1, 2<- 1, 1, 1 Ground

|

35 827.44 .1 724

1. When two ^doubling measured frequencies have the same designations, the larger has been reported with / = + 1, and the smaller

with l=— l.
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840 — Ethylene Oxide Molecular Constant Table
1,2-Epoxyethane, Oxirane

C2H4O Cjv H2C:cOC:|sH2

TIsotopic opecics
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

r 841 2548.3.7 M 22 120.9 M 14098.0 M .40930

Cs 842 25291.2 M 21597.4 M 13 825.2 M .3557

C2V 843 20399. M 15457. M 11544. M -.11615

t-HDC'2^0"'C'^HD C2 844 22 945.1 M 18198.6 M 12 585.5 M .0838546

cHDC'%0"'C'^DH Cs 845 22 700.3 M 18318.5 M 12 650.3 M .128012

Id.

No.
fJ-a

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

l/cm
ttJi, d

l/cm
C0(. d

l/cm
a),i d

l/cm

841 0. X 1.88 M 0. X

References:

ABC: 263,622 k: 263.622 263

Add. Ref. 76,99,126,566,609.725
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Ethylene Oxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F, F MHz ±MHz

841 1, 1, 1*- 0, 0, 0 Ground 39 581.8 .1 263
841 2, 1, 1^ 2, 0, 2 Ground 24 923.66 .03 263
QA 1

2, 2, 1^ 2, 1, Z Ground ^ Zoo
841 3, 2, 1^ 3, 1, 2 Ground 23 610.38 !03 263
841 a 9Of '^f 1 Ground 23 1.34.21 .03 263

841 3, 3, 1^ 3, 2, 2 Ground 39 680. 1. 263
841 4, 2, 2^ 4, 1, 3 Ground 41 581. 1. 263
QA 1

4, 3, l'^ 4, 2, z Ground OA Q'iA OA ZOO
841 4, 4, O'^ 4, 3, 1 Ground 34 148.3 .5 263
841 co. 5 9 3 Ground 37 781. 1. 263

841 5, 4. 1^ 5, 3, 2 Ground 29 688. 1. 263
841 6, 4, 2*- 6, 3, 3 Ground 35 791. 1. 263
QA 1

6, 5, 1^ 6, 4, Z Ground aO "7AO
1. 263

841 7, 5, 2^ 7, 4, 3 Ground 37 329. 1. 263
841 O ft 3 Ground 43 398. 1. 263

H2C'^0>«C'^H2 842 1
J- 4

1 n nu, u. 0 Ground 39 116.4 .5 263
842 2, 1, 1^ 2. 0, 2 Ground 24 352.2 .3 263
QA O

2, 2, i'^ 2, 1, z Ground OA QOQ r\ A Zoo
842 3, 2, 1^ 3, 1, 2 Ground 23 278.5 .3 263
OA Oo4z 3, 3. 0^ 3, 2, 1 Ground z* oot.y ZOO

842 4 3 4 2 2 Ground 25 246.8 .3 263

843 1, 1, 1^ 0, 0, 0 Ground 31 943. 263
843 2, 2, 1^ 2, 1, 2 Ground 26 565. 263
QA Q

3, 1, 2^ 3, 0,
O
o Ground OA nc;c:z4 Uoo. ZOO

843 3, 2. 2<- 3, 1, 3 Ground 33 285. 263
843 a Q o<— ^ 9 1 Ground 29 080. 263

843 3, 3, 1^ 3, 2. 2 Ground 35 341. 263
843 4, 2, 2<- 4. 1. 3 Ground 21 664. 263
QA Q 5, 2. 3^ 5, 1,

A Ground ol ZoU. Zoo
843 5o. =^ 9 3 Ground 24 668. 263
843 5. 4. 1^ 5, 3, 2 Ground 39 592. 263

843 6, 3. 3^ 6, 2, 4 Ground 28 495. 263
QA Q

6, 4, 2^ 6, 3,
QO Ground 0 A AOAo4 OoU. z6o

843 7, 4, 3^ 7, 3, 4 Ground 32 296. 263
843 Q

O, ft ^O, O, 5 Ground 35 068. 263

t-HDC'^0'«C'^HD 844 1, i; 1^ 0, 0, 0 Ground 35 528.56 .05 622
844 2, 1, l<- 2, 0, 2 Ground 18 829.50 .05 622
QAA

2, 2, 0^ 2, 1, i Ground 1 / uyz.4o ozz
844 2, 2, 1-^ 2, 1, 2 Ground 31 072.85 .05 622
844 5O, 1

i. a nO, u, 3 Ground 33 196.80 .05 622

844 3, 2, 1^ 3, 1, 2 Ground 19 742.81 .05 622
844 3, 2. 2<- 3, 1, 3 Ground 40 992. 622
QAA

3. 3, 0^ 3, 2, 1 Ground OO 0/1*7 OAZo y4/.o(J AC oZz
844 3, 3, l'^ 3, 2, 2 Ground 39 254.37 .05 622
844 4, 2, 2*- 4, 1, 3 Ground 29 191.8 .2 622

844 5, 3, 2^ 5, 2, 3 Ground 28 611.8 .2 622
844 5, 4, 1^ 5, 3, 2 Ground 37 879.9 •2 622
844 6, 3. 3^ 6, 2, 4 Ground 39 273.7 •2 622
844 6, 4, 2^ 6, 3, 3 Ground 34 017.5 •2 622

238-605 0-68— 14
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Ethylene Oxide ^ Spectral Line Table

Isotopic Species Id. Rotational

j

Vib. State
1

Hyperfine Frequency Ace. Ref.

No. Quantum Nos.

I

b F MHz ±MHz

7, 4, 3^ 7, 3, A Ground 6i Zo4-.o .Z OZZ

1 1A* A* u
1

Oround .Uo AOODZZ
845 9 1 2

1

Ground 18 741.20 .05 622
845 9 9 n« 9 1Z, 1, 1

1

Ground 16 168.15 .05 622

2, 2, 1«- 2, 1,
9 Ground oU loU.lU .Uo A,99OZZ

3, 1, 2^ 3, 0, o
\

Ground 11 OQCi 1 Azyu. 10 .uo A99OZZ

Q 9 9 1Z
1

Ground
1

1 Q 9^Q n7 -Uo A99OZZ
845 Q 9 3 Ground 40 231.5 .2 622
845 O, O, 1 Ground 27 008.50 .05 622
O'+O 3, 3, 1-^ 3, 2, 9Z

{

Ground .5/ OOl.U o
.z

£006zz
4, 2, 2<- 4, 1, o

1

Ground zV OZO.Z o
.z

£oo6zz

cS'+O 5, 3, 2*- 5, 2, o
1

Ground zo W 1

A

o
.z

AOOOZZ
845 2

1

Ground 35 040.3 .2 622
845 0, O, O* 0, Z, 4

1

Ground
1

39 828.8 .2 622
845 0, 4', z* 0, o. 3 Ground 32 116.2 .2 622
845 7 /I 4

1

Ground 36 874.3 .2 622

8, 5, 3*- 8, 4, Ground on ooV 40/.Z .z 6zz

Ubph Oisph Lib
iMOt Reported txcited

1

01 A09zi t)yz. Z. OAQZOO
846 iNot Reported Excited 22 097. 5. 263
846 iNOt Reported Excited 22 303. 5. 263
Q/1AO'+O Not Reported Excited 99 Q/inZZ o'+U.

C
O. 9AQZOo

o'K) Not Reported Excited 99 AQt^ZZ Oyo.
c
O. 9AQZOo

iNOl Reported Excited
1

01 1A^ AZo o'H.4' Q.o 9A3ZOo
846 IMOl Reported Excited 23 412.0 .3 263
846 Reported Excited 23 432.6 .3 263
Q/1A Not Reported Excited OQ A^A fx Q

•O 9AqzOa
Q/1>^ Not Reported Excited 93 ^Al 1Zo DO 1.1

Q
.o zoo

i\ 01 Keported hiXcited
1

9Q 7/lQ c:Zo /'*0.a Q.O OA5ZOo
846 IN 01 Reported Excited 23 788.8 .3 263

846 IMOt Reported Excited 23 818.0 .3 263
Q/IA Not Reported Excited 95 QQQ QZo fSoy.o Q.O 9A3ZOo

Not Reported Excited OA "XfA nZ4 oOl.U Q.O 9AQZOo

Q/1A Not Reported Excited
1

9/1 QQc: QZ** OVO.O 0
.o 9AQZOo

846 Not Reported Excited 24 870. 1. 263
846 Not Reported Excited 25 002.2 .3 263

Not Reported Excited oc 91 n QZD ZlU.O o
.o OA3ZOO

846 Not Reported Excited 28 751.0 .3 263

846 Not Reported Excited 34 407.9 .2 263
846 Not Reported Excited 39 462. 3. 263
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850 — Ethylene Sulfide Molecular Constant Tabic
Thiirane

C2H4S C*H2SC«H2

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C2V 851 21974. M 10824.9 M 8026.3 M -.5988

C'%H2S"C'%H2 C2V 852 21 974. M 10551.0 M 7874.7 M -.62045

C"'^D2S32C",D2 C2V 853 15471. M 9 197.6 M 6819.0 M -.45015

Id.

No.
Ma

Debye
Ml.

Debye Debye
eOq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

COa d

1/cm
(I),, d

1/cm
0),. d

1/cm
(0,1 d

1/cm

851 1.84 M 0. X 0. X

References:

ABC: 263 k: 263 /a: 263

Ethylene Sulfide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1
Acc. Ref.

No. Quantum Nos. f; F' F, F MHz
1
±MHz

/~"12 LI Ct9/~"I9 I_r
C''=^H2b-'''C'''^H2 851 1, 0, 1^ 0, 0, 0 Ground 18 851.4 263 '

851 2, 1. 1*- 1, 1, 0 Ground 40 500.5 263 '

00

1

2, 1, 2<r- 1, 1, 1 Ground o4 VUo.O Zoo
851 3, 1, 3-^ 3, 1, 2 Ground 16 742.4

1
-2 263

851 4, 1, 5-^ 4, 1, 4 Ground 27 648.4 2 263

851 5, 1, 5^ 5, 1, 4 Ground 40 672.5
1

-2 263
851 6, 2, 5-^ 6, 2, 4 Ground 22 976.4

1
-2 263

851 7, 2, 6^ 7, 2, 5 Ground 35 515.3 263 '

851 9, 3, 7<- 9, 3, 6 Ground 26 973.2
!

-2 263
851 10, 3, 8^10, 3, 7 Ground 40 865.1

1

-2 263

851 11, 4, 8^11, 4, 7 Ground 17 716.8
1

-2 263 '

C>%H2S^C%H2 852 1, 0, 1^ 0, 0, 0 Ground 18 425.8 2 263
852 2, 1, 1^ 1, 1, 0 Ground 39 527.9 263 '

852 2, 1, 2<- 1, 1, 1 Ground 34 174.7 1.5 263
852 4, 1, 4^ 4, 1, 3 Ground 26 477.7 •2 263
852 5, 1, 5*- 5, 1, 4 Ground 39 034.6 •2 263

852 6, 2, 5-^ 6, 2, 4 Ground 21 245.8
1

-2 263
852 7, 2, (><r- 7, 2, 5 Ground 33 091.8

1

-2 263

C'%D2S32C'%D2 853 2, 0, 2<- 1, 0, 1 Ground 31 474.8
1

-2 263
853 2, 1, 1-^ 1, 1, 0 Ground 34 412.0

1

-2 263
853 2, 1, 2^ 1, 1, 1 Ground 29 654.6 2 263
853 4, 1, 4*- 4, 1, 3 Ground 23 214.3 2 263
853 5, 1, 5<- 5, 1, 4 Ground 33 541.5 •2 263

853 6, 2, 5-^ 6, 2, 4 Ground 23 016.3
1

-2 263
853 7, 2, 6-^ 7, 2, 5 Ground 33 942.5

1
.2 263

C'^H^S-'C'^H^ 854 Not Reported 16 059.6
1

-5 263
854 Not Reported 16 161.8

1

-5 263
854 Not Reported 17 020.5

1
-5 263

854 Not Reported 17 215.5 .5 263
854 Not Reported 18 030.

1
.5 263

1. Some lines as listed in the tables of the reference differ from the listing in its Appendix A. Table listings have been assumed correct.
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Ethylene Sulfide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

C'^R^S^C'^^H^^ 854 Not Reported 18 446.6 .5 263
854 18 489.7 .5 263

854 Not Reported 21 411.4 .2 263

!
854 Not Reported 21 795.6 .2 263

Not Reported 22 168.6 .2 263

854 Not Reported 22 358.2 .2 263

854 22 468 6 .2 263

Not Reported 22 857.0 .2 263
854 Not Reported 23 203.6 .2 263
854 Not Reported 23 215.2 .2 263

854 Not Reported 23 560.0 10. 263

854 Not Reported 700. 1 ^oo
Not Reported 24 043.3 .2 263

854 Not Reported 24 101.4 .2 263

854 Not Reported 24 105.0 10. 263

854 Not Reported 24 175.0 10. 263

854 Not Reported 24 183.0 .2 263

Not Reported 24 190.0 10. 263

854 Not Reported 24 192.0 10. 263
854 ^l" ^oo.o 96^ZOO
854 Not Reported 24 354.0 .2 263
854 Not Reported 24 632.7 .2 263

Not Reported 25 247.2 .2 263

854 Not Reported 25 275.0 10. 263
854 9n ^uo
854 Not Reported 26 035.0 20. 263
854 Not Reported 27 150.0 20. 263
ODH! Not Reported 27 725.0 20. 263

854 Not Reported 28 218.0 .5 263
854 Not Reported 90 ^^7 n .o ZOO
854 Not Reported 29 890.0 25. 263
854 Not Reported 29 924.0 .5 263
004' Not Reported 30 350.0 25. 263

854 Not Reported 30 400.0 25. 263
854 i^ui iiepuiicu ^0 d'^O 7 2 263
854 Not Reported 30 560.3 .3 263

854 Not Reported 30 762.0 1. 263
oD'* Not Reported 31 139.9 .5 263

854 Not Reported 31 823.7 .5 263
854 Not Reported 31 990 0 9^%^o. zuo
854 Not Reported 32 000.0 25. 263
854 Not Reported 32 760.0 20. 263
854 Not Reported 32 850.0 20. 263

854 Not Reported 33 027.5 .2 263
854 Not Reported OO 74'U.U lo. ZOO
854 Not Reported 33 960.0 15. 263
854 Not Reported 34 243.3 .5 263
854 Not Reported 35 538.0 .5 263

854 Not Reported 35 785.0 1. 263
854 Not Reported 39 900.0 25. 263
854 Not Reported 39 920.0 25. 263
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860 — Ethylenimine M()l(-( ular (Constant Table
Dimethylenimine , Dihydroazirine

Isotopic Species
Pt

Gp.
Id.

No.
A

MHz MHz
c:

MHz MHz
n

MHz Amu

C'%H2N'^HC'2^H2 861 22 736.1 M 21 192.3 M 13383.3 M .6700

C'2 H2N"DC>2 H2
* *

862 20697.05 M 12816.95 M .9761

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
01], d

1/cm
d

1/cm
oj(i d

1/cm

861 0. X 1.67 M .89 M

1. References say that the hydrogen atom attached to the nitrogen is not in the plane of the nitrogen and two carbon atoms.

References:

ABC: 444,642 k: 642 m: 444

Add. Ref. 440,483,490

Species ,(A + C)/2 (MHz) (A -0/2 (MHz) Ref.

861 18059.7 4676.0 642

862 16757 3940.05 642
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Ethylenimine Spectral Line Table

Isotopic Species Id. Rotationa 1 Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum N OS. F/ F' F, F MHz ±MHz

C'%H2N"'HC'%H2 861 1, 1, 1«- 0, 0, 0 Ground 36 119.4 444
861 2, 1, 1«- 2, 0, 2 Ground 23 632.9 .5 482
861 2, 1, 1<- 2, 0, 2 Ground 23 634.41 .1 490
861 2, 2, o<- 2, 1, 2 Ground 34 540. 10. 726
861 2, 2, 1*- 2, 1, 2 Ground 28 058.34 .1 490

861 3, 2, 1*- 3, 1, 2 Ground 22 261.2 .5 482
861 3, 2, 1«— 3, 1, 2 Ground 22 262.34 .1 490
861 3, 3, o<— 3, 2, 2 Ground 35 334.4 .5 490
861 3, 3, 1*- 3, 2, 2 Ground 1 30 494.62 .1 490
861 4, 2, 2^ 4, 1, 3 Ground 40 785.8 444

861 4, 3, 1«— 4, 2, 2 Ground 21 360.6 444
861 4, 4, o<— 4, 3, 1 Ground 18 577.5 444
861 4, 4, 1<- 4, 3, 2 Ground 33 784.2 444
861 5, 4, 1-^ 5, 3, 2 Ground 21 474.0 444
861 5, 5, 0^ 5, 4. 1 Ground 24 682.8 444

861 5. 5, 1<- 5, 4, 1 Ground 22 671.9 .5 482
861 5, 5, 1*- 5, 4, 2 Ground 37 930. 10. 726
861 6, 4, 2«- 6, 3, 3 Ground 36 374.0 .5 444
861 6, 5, 1<- 6, 4, 2 Ground 23 025.3 444
861 6, 6, o<- 6. 5. 1 Ground 32 185.8 444

861 6, 6, 1*- 6, 5, 1 Ground 31 055. 10. 726
861 7, 5, 2«- 7, 4, 3 Ground 34 053.3 444

861 7, 6, 7, 5, 2 Ground 26 314.1 444

861 7, 6, \<- 7, 5. 2 Ground 26 329.2 .5 482
861 7, 7, o-<- 7. 6,

T Ground 40 588.6 444

861 8, 6, 2*- 8, 5, 3 Ground 32 526.3 444
861 8, 7, 1-^ 8, 6, 2 Ground 31 540. 10. 726

861 8, 7, 2<^ 8, 6, 2 Ground 25 732.7 .5 482

861 9, 7, 2<^ 9, 6, 3 Ground 32 406.3 444
861 9, 8, 1*- 9, 7, 2 Ground 38 500. 10. 726

861 10, 8, 2-^10, 7, 3 Ground 34 165.1 444
861 11, 9, 2-^11, 8, 3 Ground

1
38 000. 10. 726

861 12, 10, 3^12, 9, 3 Ground 36 250. 10. 726

C'%H2N'^DC'%H2 862 1, 0, 1-^ 0, 0, 0 Ground 33 420. 20. 642
862 2, 1, 1-^ 2, 1, 2 Ground 23 356.3 .5 642
862 2, 1, 1<- 2, 1, 2 Ground 23 359.5 .5 642

862 2, 2, 1-^ 2, 0, 2 Ground 23 638.6 .5 642
862 2, 2, 1-^ 2, 0, 2 Ground 23 643.6 .5 642

862 3, 2, 1^ 3, 2, 2 Ground 23 217.1 .5 642

862 3, 3, 1«- 3, 1, 2 Ground 23 784.8 .5 642

862 3, 3, 1<^ 3, 1, 2 Ground 23 787.8 .5 642

862 4, 3, 1^ 4, 3, 2 Ground 23 028.2 .5 642

862 4, 4, 1^ 4, 2, 2 Ground 23 983.1 .5 642

862 4, 4, 1<- 4, 2, 2 Ground
1

23 985.1 .5 642

862 5, 4, 1*- 5, 4, 2 Ground 22 792.3 .5 642

862 5, 5, 1-^ 5, 3, 2 Ground 24 237.5 .5 642

o6z 5, 5, 1<- 5, •5,
oz Ground 24 239.1

C
.O

862 6, 5. 1^ 6, 5, 2 Ground
1

22 509.5 .5 642

862 6, 6, 1<- 6, 4, 2 Ground
1

24 553.2 .5 642
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Ethylenimine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

C'^H2N"DC'%Hi 862 6, 6, 1«- 6, 4, 2 Ground 24 554.6 .5 642
Ground ZZ lol.l .o M.9

862 7, 7, 1<- 7, 5, 2 Ground 24 936.3 .5 642
862 7, 7, l"- 7, 5, 2 Ground 24 937.3 .5 642
862 8, 7, 1<- 8, 7, 2 Ground 21 805.9 .5 642

862 8, 8, 1<- 8, 6, 2 Ground 25 393.3 .5 642
oOZ Q o 1 < Q ft 9V, o, 1* y, o, z Ground 91 ^R'i 1zi ooo.i .O Ad.9Ot-Z

862 9, 9, 1^ 9, 7, 2 Ground 25 920. 10. 642
862 10, 9, 1-^10, 9, 2 Ground 20 918.5 .5 642

11, iU, 1* 11, lU, ^ Ground 90 din in f>d9

862 12,11, 1-^12,11, 2 Ground 19 860. 10. 642
862 13,12, 1^13,12, 2 Ground 19 250. 10. 726

C\H5N''H''C\H§ 863 Not Reported 20 703.8 .5 726
ouo Not Reported 90 Qdl ^ IZO

863 Not Reported 21 035. 10. 726

863 Not Reported 21 068. 10. 726

863 Not Reported 21 279.8 .5 726

863 Not Reported 21 340. 10. 726
oOo Not Reported 91 "^d.^Zl 04-0. 1 n

i zo

863 Not Reported 21 355. 10. 726

863 Not Reported 21 380. 10. 726

863 Not Reported 21 400. 10. 726

863 Not Reported 21 435. 10. 726
Not Reported 91 T'^lZ 1 1 O L, 10 / zu

863 Not Reported 21 785. 10. 726

863 Not Reported 21 945.5 .5 726

863 Not Reported 21 985. 10. 726

863 Not Reported 21 991.0 .5 726
Not Reported 99 09'^zz uzo. 10lU. 79ft

( ZO

863 Not Reported 22 080.9 .5 726
863 Not Reported 22 125. 10. 726
863 Not Reported 22 164.9 .5 726

863 Not Reported 22 195.3 .5 726
Not Reported 99 9^ft RZZ Zoo.o C

.0 79A/ZO

863 Not Reported 22 245.5 .5 726
863 Not Reported 22 288.8 .5 726
863 Not Reported 22 365.1 .5 726

863 Not Reported 22 405.6 .5 726
ouo Not Reported 99ZZ ^oyy.D 79ft

i ZO
863 Not Reported 22 486.1 .5 726

863 Not Reported 22 650. 10. 726

863 Not Reported 22 680. 10. 726

863 Not Reported 22 830. 10. 726
ouo Not Reported 99 QOd d .o 79ft

J ZD
863 Not Reported 22 982.2 .5 726
863 Not Reported 23 035.0 .5 726
863 Not Reported 23 223.7 .5 726

863 Not Reported 23 250. 10. 726
863 Not Reported 23 280. 10. 726
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Ethylenimine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frecjuency Acc. Ref.

No. Quantum Nos. F' F' p MHz ±MHz

C^H^N''H"C^H'^ 863 Not Reported 23 340. 10. 726
863 Not Reported 23 395. 10. 726
863 Not Reported 23 412.9 .5 726
863 Not Reported 23 612.9 .5 726
863 Not Reported 23 665.7 .5 726

863 Not Reported 23 908. 10. 726
863 Not Reported 23 923. 10. 726
863 Not Reported 24 290. 10. 726
863 Not Reported 24 400. 10. 726
863 Not Reported 24 900. 10. 726

863 Not Reported 24 907.9 .5 726
863 Not Reported 24 985. 10. 726
863 Not Reported 24 991.9 .5 726
863 Not Reported 25 020. 10. 726
863 Not Reported 25 032.4 .5 726

863 Not Reported 25 042.0 .5 726
863 Not Reported 25 270. 10. 726
863 Not Reported 25 370. 10. 726
863 Not Reported 25 550.8 .5 726
863 Not Reported 25 627. 10. 726

863 Not Reported 25 731.4 .5 726
863 Not Reported 25 878.3 .5 726

863 Not Reported 26 200. 10. 726
863 Not Reported 26 256. 10. 726

863 Not Reported 29 830. 10. 726

863 Not Reported 30 215. 10. 726

863 Not Reported 30 765. 10. 726

863 Not Reported 31 110. 10. 726

863 Not Reported 31 490. 10. 726
863 Not Reported 31 570. 10. 726

863 Not Reported 31 740. 10. 726
863 Not Reported 31 755. 10. 726

863 Not Reported 31 970. 10. 726

863 Not Reported 32 142. 10. 726
863 Not Reported 32 178. 10. 726

863 Not Reported 32 220. 10. 726

863 Not Reported 32 350. 10. 726

863 Not Reported 32 450. 10. 726
863 Not Reported 32 695. 10. 726
863 Not Reported 32 745. 10. 726

863 Not Reported 32 775. 10. 726

863 Not Reported 32 850. 10. 726

863 Not Reported 32 885. 10. 726

863 Not Reported 32 940. .10. 726

863 Not Reported 33 070. 10. 726

863 Not Reported 33 410. 10. 726

863 Not Reported 33 470. 10. 726

863 Not Reported 33 580. 10. 726

863 Not Reported 33 590. 10. 726

863 Not Reported 33 680. 10. 726
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Ethylenimine Spectral Line Table

Isotopic Species Id.

1

Rotational
|

Vib. State Hyperfine Frequency Acc.
1

Ref.

No. Quantum Nos.
|

F,' F' F F MHz ±MHz
1

r''^Hl!N''H''C''.H!; 863
j

Not Reported 33 740. 10.
1

726
863 Not Reported

|

33 880. 10.
1

726
863 Not Reported

|

33 900. 10.
1

726
863 Not Reported 33 990. 10

1
726

863 Not Reported 34 120. 10
1 726

863 Not Reported 34 200. 10.
1

726
863 Not Reported

|

34 240. 10.
1

726
863 Not Reported

|

34 280. 10. 726

863 Not Reported 34 380. 10. 726

863 Not Reported 34 630. 10. 726

863 Not Reported
|

34 680. 10.
1

726
863 Not Reported

|

35 480. 10. 726

863 Not Reported
|

1
3.5 600. 10. 726

863 Not Reported
|

35 750. 10. 726
863 Not Reported

|

1

35 900. 10.
1

726

863 Not Reported
]

36 180. 10. 726
863 Not Reported

|

36 350. 10.
1

726

863 Not Reported
|

36 575. 10.
1

726

863 Not Reported
|

36 910. 10. 726
863 Not Reported 37 080. 10.

1

726

863 Not Reported 37 410. 10. 726

863 Not Reported
|

38 825. 10.
j

726

863 Not Reported
|

38 930. 10. 726

863 Not Reported
|

38 970. 10. 726

863 Not Reported
|

39 000. 10.
I

726

863 Not Reported 39 040. 10.
1

726

863 Not Reported
|

39 100. 10. 726

863 Not Reported
|

39 170. 10. 726

863 Not Reported 39 300. 10. 1 726

863 Not Reported
|

39 325. 10. 726

863 Not Reported
|

39 430. 10.
I

726

863 Not Reported
|

39 500. 10. 726

863 Not Reported
|

39 600. 10. 726

863 Not Reported
|

39 700. 10. 726

863 Not Reported
|

40 000. 10. 726
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870 — 3,3,3-Trifluoro-l-Propyne Molecular Constant Table
Trifluoromethyl Acetylene

C3HF3 C3V CF3C:CH

Isotopic Species
Pt

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz
Dj
MHz MHz

1

A
Amu A^

K

C3V 871 2877.93 M 2877.93 M .00024 .0063

872 2 854.99 M 2854.99 M
C'^H 873 2 787.63 M 2 787.63 M

C3V 874 2696.02 M 2696.02 M .00026 .0062

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d
1/cm

<0h d
1/cm

(jif. d
1/cm

ojd d

1/cm

871 2.36 M 0. X 0. X 170 2

References:

ABC: 315 Dj: 256 Djk: 256 M: 315 w: 315

Add. Ref. 200,313

For state v,o=l of species 871, Dj = .0003 MHz. Djk = .008 MHz, qio= 3.6125 MHz, Bv = 2883.47 MHz
and Co =.6, Ref. 864.

Assuming a= 1.15 as in methylacetylene (ref. 315), aio= — 6.51 MHz, Ref. 256.

3,3,3-Trifluoro-l-Propyne Spectral Line Table

Isotopic Species Id.
1

Rotational
i

Vib. State Hyperfine Frequency
1
Acc. Ref.

No.
1

Quantum N OS. F' F MHz
1
±MHz

C'Ti^C'^iC'^H 871
1

4, 3,
I

Ground 23 023.4
1

-3 315

871 4, 3,
1
1, 0 23 067.7

1

-3 315

871
1

4, 3, 2, 0 23 111.2
1

-3 315

871
1

4, 3, |3, 0 23 153.0
1

-3 315

871 4, 1-^ 3, 1 23 053.5
1

-3 315 '

871
1

4, 1*- 3, 1 1, ± 1 23 082.4
1

-3 315 '

871
1

5, 0^ 4, 0
1

Ground 28 779.31
1

.10 256

871
1

5, O"*- 4, 0 1,± 1 28 835.26 .20 256

871
1

5, 1*- 4, 1
1

Ground
1

28 779.31 .10 256

871
1

5, 1<- 4, 1 28 816.48
1

.20 256 '

871
1

5, 1<- 4, 1
1

1,-+-

1

28 834.45
1

.20 256

871
1

5, 1<- 4, 1 1,+ 1 28 852.61
i

.20 256 '

871
1

5, 2*- 4, 2
1

Ground 27 779.14
1

.10 256

871 5, 4, 2 1,-1 28 833.81
1

.20 256

871
1

5, 2^ 4, 2
1

1,-f-

1

28 833.81
1

.20 256

871
1

5, 3-^ 4, 3
1

Ground 27 778.76
1

.10 256

871 5, 3*- 4, 3
1

I1"*" 1 28 833.22
1

.20 256

871 5, 3«- 4, 3 1,± 1 28 834.20 .20 256

871 5, 4«- 4, 4
1

Ground 27 778.32 .10 256

871
1

5, 4<- 4, 4
j

1,+ 1 28 832. 1- 256

871
1

5, 4<- 4, 4 1,± 1 28 834.20
1

.20 256

871 6, o<- 5, 0
1

Ground 34 535.09
1

.10 256

871
1

6, 1-^ 5, 1
1

Ground 34 535.09 .10 256

871
1

6, 2<- 5, 2
1

Ground 34 534.86
1

.10 256

871
1

6, 3<- 5, 3
1

Ground 34 534.47 .10 256

1. When two /-doubling measured frequencies have the same designations, the larger has been reported with / = + 1, and the smaller

with / =— 1.
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3,3,3-Trifluoro-l-Propyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
"'a

F' F MHz ±MHz

CI2pi»C12.C'2H 871 6, 4*- 5, 4 Ground 34 533.91 .10 256
871 6, 5<- 5, 5 Ground 34 533.23 .10 256
871 9^ 0<- 8, 0 Ground 51 802.26 .10 256

871 9, 0'«- 8, 0 1,±1 51 906.64 .20 256

871 9, 1«- 8, 1 Ground
1

51 802.26 .10 256

871 9, !<- 8, 1

1

1

51 869.14 .20 256 '

871 9, 1«- 8, 1 1,-f-

1

1

51 903.42 .20 256

871 9, 1*- 8, 1 1,+ 1 51 934.48 .20 256 '

871 9, 2'<- 8, 2 Ground 51 801.90 .10 256

871 9, 2«- 8, 2 1 ± 1 51 896.86 .20 256

871 9, 2f- 8, 2 1,+ 1 51 901.68 .20 256

871 9, 3«- 8, 3 Ground 51 801.32 .10 256
871 9, 3-«- 8, 3 1,± 1 51 899.44 .20 256

871 9, 3«- 8, 3 1,T 1 51 899.99 .20 256
871 9, 4<- 8, 4 Ground 51 800.54 .10 256

871 9, 4<- 8, 4 1,+ 1 51 898.61 .20 256
871 9, 4«- 8, 4 1 ± 1 51 899.99 .20 256

871 9, 5-^ 8, 5 Ground 51 799.56 .10 256

871 9, 5«- 8, 5 1 ± 1 51 899.44 .20 256
871 9, 6«- 8, 6 Ground 51 798.26 .10 256

871 9, 6-*- 8, 6 1,+ 1 51 894.95 .20 256
871 9, 6«- 8, 6 1 ± 1 51 898.61 .20 256

871 9^ 7<^ 8^ 7 Ground 51 796.78 .10 256
871 9, !>- 8, 7 1,+ 1 51 892.88 .20 256

871 9 7<— 8, 7 1 :t 1 51 897 63 .20 256

871 9, 8*- 8, 8 Ground 51 795.10 .10 256

871 9, 8-^ 8, 8 1,+ 1 51 890.62 .20 256

C'TJ«C" = C'2H 872 4, <- 3, Ground 22 839.9 .3 315

C'^FJ'*C'^:C"H 873 4, «- 3, Ground 22 301.0 .3 315

C'^FJ*C'2:C"'D 874 4, <- 3, Ground 21 568.2 .3 315

874 6, O'*- 5, 0 Ground 32 352.62 .10 256

874 6, 1<- 5, 1 Ground 32 352.62 .10 256

874 6, 2<- 5, 2 Ground 32 352.36 .10 256

874 6, 3<- 5, 3 Ground 32 352.01 .10 256

874 6, 4<- 5, 4 Ground 32 351.47 .10 256
874 6, S*- 5, 5 Ground 32 350.82 .10 256
874 9, 0^ 8, 0 Ground 48 528.42 .10 256
874 9, 1-^ 8, 1 Ground 48 528.42 .10 256
874 9, 2<- 8, 2 Ground 48 528.08 .10 256

874 9, 3<- 8, 3 Ground 48 527.56 .10 256
874 9, 4«- 8, 4 Ground 48 .526.74 .10 256
874 9, 5-^ 8, 5 Ground 48 525.74 .10 256

Ground
|

AO CO/1 C/t .lU OCA/Loo

874 9, 7<- 8, 7 Ground
|

48 523.08 .10 256

874 9, 8-^ 8, 8
1

Ground
|

48 521.44 .10 256

1. When two /-doubling measured frequencies have the same designations, the larger has been reported with / = + 1, and the smaller

with / =— 1.
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880 — Propiolonitrile Molecular Constant Table
Propynenitrile, Cyanoacetylene

C3HN C„v HCiCCN

Isotopic Species
Pt.

Gp.
Id.

INo.

A
MHz

B
MHz

C
MHz TV JTT^

IVlrlz IVlriz

A
Amu A^

K

HC'2 C'^C'^N" C.v 881 4549.07 M 4549.07 M
HC'^ C'^C'^N'" C.v 882 4408.45 M 4408.45 M
HC'2 C'^C'^N'* C»v 883 4529.84 M 4 529.84 M
HC'2 C'^C'^N'^ C,v 884 4 530.23 M 4530.23 M
HC'2 ^12^,2^15 C„, 885 4416.91 M 4416.91 M
DC'2 C'^C'^N'" C„v 886 4221.60 M 4221.60 M
DC"3 C'^C'^N'^ C.v 887 4107.21 M 4107.21 M
DC'2 C 13(^12^14 C„v 888 4207.59 M 4207.59 M
DC'2 ^12^13^14 C.v 889 4202.54 M 4202..54 M
DC'2 ^.2(^.2^15 CocV 891 4100.41 M 4100.41 M

Id.

No.
Ma

Debye
Ml.

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
W|, d

1/cm
d

1/cm
W(i d

1/cm

881 3.6 M 0. X 0. X -4.2 N'^

References:

ABC: 251 m: 251 eQq: 251

Propiolonitrile Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.

Vib. State

F

Hype
F-

rfine

F
Frequency
MHz

Acc.

±MHz
Ref.

HC>^ C'^C'^N" 881 2^ 1 Ground 18 196.6 251

881 3^ 2 Ground 3 3 27 293.09 251

881 3^ 2 Ground 4 3 27 294.47 251

881 3^ 2 Ground 2 2 27 296.29 251

HC" C'^C'^N" 882 3^ 2 Ground 26 450.73 251

HC'2 ^13^12^14 883 3^ 2 Ground 27 179.10 251

HC'2 C12C13N14 884 3^ 2 Ground 27 181.45 251

HC'2 885 3^ 2 Ground 26 501.46 251

DC'2 C'^C'^N'^ 886 3^ 2 Ground 25 329.62 251

DC" ^12(^.2^14 887 3^ 2 Ground 24 643.29 251

DC'^ ^13^12^14 888 3^ 2 Ground 25 245.58 251

DC'2 C'^C'-'N'^ 889 3^ 2 Ground 25 215.30 251

DC'2 891 3^ 2 Ground 24 602.45 251

208



900 — Malononitrile Molecular Cdnstant Table
Propanedinitrile, Malonic Dinitrile, Methylene Cyanide

C3H2N2 C^v CH2(CN)j,

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

K

C'2H2(C'2N''')2 901 20882.14 M 2 942.477 M 2616.774 M .3379 -.9643364

Cs 902 18501.73 M 2 931.189 M 2 584.910 M -.9564889

903 16634.32 M 2 916.905 M 2 556.710 M -.9488271

C'2H2(C'^N'^)(C'2N'-') 904 20639.15 M 2863.585 M 2 550.477 M -.9653806

Id.

No. Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
d

1/cm
W(. d

1/cm
tO(i d

1/cm

901 0. X 3.735 M 0. X

References:

ABC: 906 A: 906 k: 906 /x: 906

Add. Ref. 834

For species 905, A -(B + C)/2= 18120.8 MHz, (B-C)/2= 160.3 MHz, Ref. 906.
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Malononitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
1

F' E
1

F MHz ±MHz

901 1, 1, l<- 0, 0, 0 Ground 23 498.82 906
yul 1, 1, u*— 1, U, 1 Ground 18 zo5.3o 906
901 2, 1, 2-^ 1, 0. 1 Ground 28 732.50 906
901 2, 1, 1«- 2, 0, 2 Ground 18 595.54 906
901 3, 1, 2<- 3, 0 ,3 Ground 19 098.79 906

901 4, 1, 3<- 4, 0, 4 Ground 19 785.23 906
OAT A o CIA

4, Z, 3*— o, 1, 4 Ground O/l AAO O/l24 093.24 906
901 5, 1, 4-^ 5, 0, 5 Ground 20 667.93 906
901 5, 2, 4-^ 6, 1, 5 Ground 17 595.24 906
901 6, 0, 6«- 5, 1, 5 Ground 17 414.02 906

901 6, 1, 5-^ 6, 0, 6 Ground 21 761.79 906
OA!

/, U, O, 1, 0 Ground OO "TOO OO AA^906
901 7, 1, 6-^ 7, 0, 7 Ground 23 084.25 906
901 8, 1, 7^ 8, 0, 8 Ground 24 656.01 906
901 9, 1, 8<- 9, 0, 9 Ground 26 497.38 906

901 10, 1, 9^10. 0,10 Ground 28 626.87 906
yul Not Reported Ground 17 670.5 921
901 Not Reported Ground 19 045.7 5 921
901 Not Reported Ground 19 145.2 .1 921

901 Not Reported Ground 19 318.3 .1 921

901 Not Reported Ground 19 324.2 1 921

yul Not Reported Ground ly oy /. /
no 1yzi

901 Not Reported Ground 19 466.3 ;5 921

901 Not Reported Ground 19 713.5 .1 921

901 Not Reported Ground 19 847.4 .1 921

901 Not Reported Ground 19 862.9 1 921

yul Not Reported Ground 1 A AAO A19 902.9 AO!921

901 Not Reported Ground 20 027.1 ;} 921

901 Not Reported Ground 20 067.5 .1 921

901 Not Reported Ground 20 093.5 .1 921

901 Not Reported Ground 20 135.7 1 921
901 Not Reported Ground OA 1 /1 0 020 142.0 | 921

901 Not Reported Ground 20 179.7 921

901 Not Reported Ground 20 183.1 .1 921

901 Not Reported Ground 20 275.9 1 921

901 Not Reported Ground 20 396.8 •1 921

901 [Not Keported Ground OA COyI A20 524.9 921

901 Not Reported Ground 20 532.9 ;| 921
901 Not Reported Ground 20 602.8 .1 921

901 Not Reported Ground 20 691. .1 921

901 Not Reported Ground 20 706.8 •1 921

901 Not Reported Ground OA '70/;20 /26.

;!

AO 1921

901 Not Reported Ground 20 738. 921

901 Not Reported Ground
1

20 855.5 .1 921

901 Not Reported Ground 20 930.6 .1 921

901 Not Reported Ground 20 943.6 .1 921

901 Not Reported Ground 21 055.0 921

901 Not Reported Ground 21 080.9 921

901 Not Reported Ground 21 186.9 921

901 Not Reported Ground
1

21 260.9 921
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Malononitrile Spectral Line Table

Isotopic Species

1

Id. Rotational
|

Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
|

f;' F' F MHz ±lVlHz

C"H2(C'2N''')2 901 Not Reported
|

Ground 21 271.

;J

921

901 Not Reported
|

Ground 21 371.5 921

901 Not Reported
|

Ground 21 400.6 1 921

901 Not Reported 1 Ground 21 431.9 •1 921

901 Not Reported
|

Ground 21 508.8 •1 921

901 Not Reported
|

Ground 21 o82.7

;}

921

901 Not Reported
|

Ground 21 858. 921

901 Not Reported
|

Ground 21 981.2 •1 921

901 Not Reported
|

Ground OO AO "7 n22 03 /.O
•}

921

901 Not Reported
|

Ground 22 051.2 921

901 Not Reported
|

Ground 22 110.5 921

901 Not Reported
|

Ground 22 173.6 921

901 Not Reported
1

Ground 22 224.1 •1 921

901 Not Reported
|

Ground 22 290.3 921

901 Not Reported
|

Ground 22 293.8 921

901 Not Reported
|

Ground OO 00*7 f\22 327.0

;J

921

901 Not Reported
|

Ground 22 356.5 921

901 Not Reported
|

Ground 22 380.5 •1 921

901 Not Reported
|

Ground 22 383.9 •1 921

901 Not Reported
|

Ground 22 389.9 •1 921

901 Not Reported
|

Ground 22 417.3 921

901 Not Reported
|

Ground 22 446.6 ;} 921

901 Not Reported
|

Ground 22 477.9 •1 921

901 Not Reported
|

Ground 22 598.5 921

901 Not Reported
|

Ground 22 616. 921

901 Not Reported
|

Ground 22 652.9 no 19/1

901 Not Reported
|

Ground 22 663. i 921

901 Not Reported
|

Ground 22 719.7 •1 921

901 Not Reported
|

Ground 11 786.4 •1 921

901 Not Reported
|

Ground 22 809.1 •1 921

901 Not Reported
|

Ground 11 852.9

;}

921

901 Not Reported
|

Ground 22 905.0 921

901 Not Reported
|

Ground 22 913.4 1 921

901 Not Reported
|

Ground 22 918.7 921

901 Not Reported
|

Ground 22 921.2 921

901 Not Reported
|

Ground 22 950.2

;}

921

901 Not Reported
|

Ground 22 980.3 921

901 Not Reported
|

Ground 23 098.1 921

901 Not Reported
|

Ground 23 113.3 921

901 Not Reported
i

Ground 23 162. 921

901 Not Reported
|

Ground 23 210. 921

901 Not Reported
|

Ground 23 224.7 ;J 921

901 Not Reported
|

Ground 23 248.5 .1 921

901 Not Reported
|

Ground 23 284.2 921

901 Not Reported
|

Ground 23 318.2 •1 921

901 Not Reported
|

Ground 23 349.5
•J

921

Not Reported
|

Ground 7/ 1

901 Not Reported
|

Ground 23 406.8 921

901 Not Reported
|

Ground 23 414.8 921

901 Not Reported
|

Ground 23 420.5 921
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Malononitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f;
I

F' F MHz ±MHz

901 Not Reported Ground 23 432. .1 921
901 Not Reported Ground 23 456. 921
901 Not Reported Ground 1 23 463.6 •J 921
901 Not Reported Ground 23 563.2 \ 921

901 Not Reported Ground 23 577.0 \ 921

901 Not Reported Ground 23 591. .1 921

901 Not Reported Ground 23 601.5 921

901 Not Reported Ground 23 638. ;5 921

901 Not Reported Ground 23 667.9 921

901 Not Reported Ground 23 723.0 \ 921

901 Not Reported Ground 23 738.2 1 921

901 INot Reported Ground 23 769.5 921

901 Not Reported Ground 23 780.5 ;J 921

901 Not Reported Ground 23 803.5 921

901 Not Reported Ground 23 825.5 \ 921

901 Not Reported Ground 23 856.2 1 921

901 Not Reported Ground 23 925.5 921

901 Not Reported Ground 23 947.6 ;} 921

901 Not Reported Ground 23 964. \ 921

901 Not Reported Ground 23 985. \ 921

901 Not Reported Ground 24 003.2 .1 921

901 Not Reported Ground 24 031.7 921

901 Not Reported Ground 24 048. J 921

901 Not Reported Ground 24 120.8 .1 921

901 Not Reported Ground 24 126.4 .1 921

901 Not Reported Ground 24 138.8 1 921

901 Not Reported Ground 24 191.0

;}

921

901 Not Reported Ground 24 200.0 921

901 Not Reported Ground 24 207.6 .1 921

901 Not Reported Ground 24 240.8 .1 921

901 Not Reported Ground 24 248.5 1 921

901 Not Reported Ground 24 Ibl.^

;|

921

901 Not Reported Ground 24 298.2 921

901 Not Reported Ground 24 313.3 921

901 Not Reported Ground 24 369.4 .1 921

901 Not Reported Ground 24 371.6 •1 921

901 Not Reported Ground c\ A /ion r\
24 438.0

;}

921

901 Not Reported Ground 24 445.2 921

901 Not Reported Ground 24 490.9 \ 921

901 Not Reported Ground 24 507.3 921

,
901 Not Reported Ground 24 539.2 •1 921

901 Not Reported Ground 24 571.3

;|

921

901 Not Reported Ground 24 607.5 921

901 Not Reported Ground 24 638.7 \ 921

901 Not Reported Ground 24 641.2 921

901 Not Reported Ground 24 670.0 .1 921

901 Not Reported Ground 24 764.3 921

901 Not Reported Ground 24 824.0 921

901 Not Reported Ground 24 830.1 921

901 Not Reported Ground 24 852.9 921
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Malononitrile Spectral Line Table

Isotopie Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc.
1 Ref.

iNO. Quantum Nos. r p

XT D AiSot Keported r Ai_7round

j

1 1 Q91
. 1 1 7Z

1

901 Not Reported Ground 24 955.5 .1 921
901 Not Reported Ground 25 008.8 .1 921

Not Reported Ground oc ni ^ 1 1 Q91.1 1 VZl

Not Reported Ground OC fll ft d .1 1 VZl

iNot ixeportecl vjF ro u nd ZO UZ4'. I 1 \ Q91
. 1 1 VZ 1

901 Not Reported Ground 25 096.8 .1 1 921

901 Not Reported Ground 25 105.0 .1 921
Qfll Not Reported Ground oc; 1 00 AZO 1Z0.4' 1 Q91.1 1 VZ 1

Qfll Not Reported Ground ZO lOU.U 1 Q9

1

. 1 1 7Z

1

901 NT t R t A r A 9^ 169 1Zl> lUZ.l 1 Q91
. 1 1 7Z

1

901 Not Reported Ground 25 186.7 .1 921

901 Not Reported Ground 25 197.3 .1 921
omVUi Not Reported Ground 1 Q91

. 1 1 yz 1

om Not Reported Ground ZD oyD.'* 1 Q91
. 1

1 yz

1

Ml? JINot Keporteu Oround ZD VZO.l 1 1 Q91
. 1 VZ i

901 Not Reported Ground 25 947.9 .1 1 921

901 Not Reported Ground 25 962.7 .1 921

Not Reported Ground Of. fliCQ Qzo uov.y 1 1 Q91.1 1 yzi

Not Reported Ground ZD xy^.o 1 Q91
. i 1 7Z

1

iNot Keporteu r AOround OA qOft A 1 Q91
. 1 1 7Z

1

901 Not Reported Ground 26 554.5 .1 921

901 Not Reported Ground 26 560.6 .1 1 921
Qfll Not Reported Ground OA AIQ AZO UI7.U 1 1 091

. 1 1 VZ

1

001 Not Reported Ground 9fi Qflfi ^ZU 7OU.0 1 921

Qfll iNot i\eported r AOround 27 072.7 1 1 091
. X 1 7Z

1

901 Not Reported Ground 27 244.4 .1 1 921

901 Not Reported Ground 27 281.0 .1
1

921
Qfll Not Reported Ground 07 3nq Az ^ 007.

u

1 091
. 1 7Z 1

Qfll Not Reported Ground 97 707Z 1 1 1/ 1 .0 1 Q91
. 1 1 7Z

1

Qfll NT , R t Ai>ot ixeported r ALrround 97 ROd. 7Z / 004-. I
1 091

. 1
I

7Z

1

901 Not Reported Ground 27 842.7 .1 921

901 Not Reported Ground 28 368.5 .1 1 921
Qfll Not Reported Ground Zo '*U7.0 1 Q91

. 1 1 VZ

1

Qfll • Not Reported Ground ZO ^-DD. /
1 1 Q91

. i 1 VZ i

Qfll MR A
l>lot ixeporteu r AOround ZO ^-OU.O 1 1 091

. i VZ i

901 Not Reported Ground 28 509.6 .1 1 921

901 Not Reported Ground 28 541.7 .1 1 921
om Not Reported ^jrrouna Oft f^n^ ^Zo OUD.D 1 091

. 1 1 VZ

1

om Not Reported Ground 00 ^1 0 1zo 01 Z. J.
1 1 091.1 VZl

om MR J
INot Keported Ground Zo O'+o.o 1 001.1 1 VZl

901 Not Reported Ground 28 697.7 .1 1
921

901 Not Reported Ground 28 850. .1 1
921

Qfll Not Reported Ground 9ft ftQ9 AZo oVZ.4' 1 091
. 1 1 VZ

1

Qfll Not Reported Ground Oft 01 n QZo ylV.y 1 091
. 1 1 VZ

1

Qfll MR AINot Ixeported r AOround 90 QAl QZo yOl.y 1 ' 091
. 1 ] VZ

1

901 Not Reported Ground 28 967.2 .1 921

901 Not Reported Ground 28 976.1 .1 1 921

901 Not Reported Ground 28 986.9 .1 921

901 Not Reported Ground 28 989.2 .1 921

238-605 0-68— 15
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Malononitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

Quantum Nos. IT' Vr ^1 r ivinz + l\/IHi^iviriz

C 'HjlC 'IN )2 INot rveported Oround OQ m 1 nZV Ui 1 .u yzi

901 Not Reported Ground 29 039.5 \\ 921

901 Not Reported Ground 29 091.7 921

Not Reported Ground zy 100.

o

0917Z 1

Not Reported Ground 90 1 Azy lOi.o 091yz 1

INot Keported Oround 90 1 70zy i / y. 091yz 1

901 Not Reported Ground 29 188. 921

901 Not Reported Ground 29 218. 921
om Not Reported VFrouna 90 9^C fxzy zoo.o Q91yz 1

om Not Reported Ground 90 9^7 ^zy zo / .0 091yzi

NT D J
INot Keported Ground 90 977 9zy Z.I i .L Q91yzi

901 Not Reported Ground 29 290. \\ 921

901 Not Reported Ground 29 312.7 921
om Not Reported Ground i

90 ^^9 ^zy ooz.o 091yzi
om Not Reported Ground 90zy 001. 091yzi

om NT D JNot Keported r AL^rouna 90 ^7A 7zy o /o. /
091yzi

901 Not Reported Ground 29 403.3 921

901 Not Reported Ground 29 416.5 921
om Not Reported Ground 90 Aftd fi 7ZI
om Not Reported Ground 90 "=^00 ^zy ouy.o 0917ZI

oni INot Keported Ground 90 ^^0 f\zy oou.o 0917ZI

901 Not Reported Ground 29 582.3 921

901 Not Reported Ground 29 586.0
•j

921
om Not Reported Ground 90 c;qo %zy oyy.o 0917Zi
om Not Reported J

v^rounu 90 7nft Qzy /Uo.y 921

901 Not Reported Ground 29 719. 921

901 Not Reported Ground 29 783.9 .1 1 921
om Not Reported Ground 9Q «1 1zy olo.i 921
om Not Reported Ground 9Q oon Qzy yyu.o 921

OAO 111 AAA Ground 91 7QZl UOO. Lo 906

902 1, 1, 0-^ 1, 0, 1 Ground 15 916.73 906

902 2, 1, 2^ 1, 0, 1 Ground 26 256.39 906
ono Oil O A 9Z, 1, 1* z, u, z Ground lO ZOO.o'* 906
ono o, 1, Z* o, U, 6 Ground 1 fx «n7 oc;lo ou/.yo 906

ooo A 1 A f\ A
4-, 1, 4, U, 4 Ground 17 /I 1

1 / 04'0.4'l 906

902 5, 1, 4^ 5, 0, 5 Ground 18 498.82 906

902 6, 1, 5«- 6, 0, 6 Ground 19 688.76 906
Ground Zl loo. /H 906

902 8, 1, 7<- 8, 0, 8 Ground 22 864.92 906

Q 1 Qrf OOO
y, 1, y, u, y Ground 9/1 QOO IfxZ'r oyy. /o 906

ooo in 1 in O lO Ground Z/ ZOi.Oi 906

/"•IZr^ //~'12M14\C U2(C IN
OOQ 111 ^ O O A Ground TO loi noly lyi.uu 906

903 1, 1, 0-^ 1, 0, 1 Ground 14 077.66 906

903 2, 1, 2-^ 1, 0, 1 Ground 24 304.47 906
009 oil ^ OAO Ground

|

1/1 AAA U.A14 44'4.o4 906
OA3 Q 1 Orf "J A 3o, 1, z* o, U, o Ground

|

10 UUo.OO 906

903 4, 1, 3^ 4. 0, 4 Ground
|

15 784.72 906

903 5, 1, 4^ 5, 0, 5 Ground
|

16 791.92 906

903 6, 1, 5<- 6, 0, 6 Ground
|

18 055.72 906
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Malononitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

• '-'2' '2 903 7, 1, 6«- 7, 0, 7 Ground 19 601.55 906
903 8, 1, l<r- 8, 0, 8 Ground 21 456.12 906
903 9, 1, 8«- 9, 0, 9 Ground 23 645.34 906
903 10, 1, 9<-10, 0,10 Ground 26 189.70 906

904 1, 1, 1<- 0, 0, 0 Ground 23 189.52 906

904 1, 1, 0*- 1, 0, 1 Ground 18 088.67 906

904 2, 1, 2^ 1, 0, 1 Ground 28 290.63 906

904 2, 1, 1<- 2, 0, 2 Ground 18 405.56 906

904 3, 1, 3, 0, 3 Ground 18 889.37 906

904 4, 1, 3^^ 4, 0, 4 Ground 19 548.66 906
904 5, 1, 4-^ 5, 0, 5 Ground 20 394.99 906
904 6, 1, 5^ 6, 0, 6 Ground 21 443.07 906
904 7, 1, b*^ 7, 0, 7 Ground 22 709.58 906
904 8, 1, 8, 0, 8 Ground 24 213.27 906

904 9, 1, 8«— 9, 0, 9 Ground 25 973.43 906

lu, i, iu, u,iu Ground Zo UUo.o / yuo

C'^iC'^N'^XC'^N'") 905 9, 1, 8^ 9, 0, 9 Ground 26 367.03 906

905 10, 1, 9*-10, 0,10 Ground 28 456.41 906

910 -

C3H2O

Propiolaldehyde
Propynal, Propargyl Aldehyde

Molecular Constant Table

HClCCHO

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

HC" C"C"HO'« Cs 911 68026.60 M 4826.223 M 4499.612 M .0020 -.141 .1718 -.98812

HC'3 C"C"HO'« Cs 912 4667.399 M 4360.354 M .0020 -.141

HC'2 C"C"HO'« Cs 913 4802.704 M 4478.829 M .0020 -.141

HC'2 C"C"HO'= Cs 914 4805.335 M 4473.455 M .0020 -.141

HC'2 C'2C"H0'» Cs 915 4612.594 M 4304.669 M .0020 -.141

DC'2 C"C"HO'« Cs 916 66768.43 M 4463.771 M 4177.876 M .0020 -.141 .1785

DC '3 C'^C'^HO's Cs 917 4334.699 M 4064.104 M .0020 -.141

DC'2 C"C"HO'» Cs 918 4446.560 M 4 162.440 M .0020 -.141

DC'2 C"C"HO'« Cs 919 4442.680 M 4 152.580 M .0020

HC'^' C"C"DO'« Cs 921 51 764.46 M 4791.439 M 4378.764 M .0020 -.141 .1775

HC" C"C"DO'« Cs 922 4631.907 M 4 244.209 M .0020

HC" C"C"DO'« Cs 923 4767.282 M 4358.333 M .0020

HC'2 C"C"DO'» Cs 924 4771.445 M 4355.685 M .0020

HC'2 Cl^C^DO'^ Cs 925 4586.252 M 4 195.843 M .0020

DC" C"C"DO'« Cs 926 51 074.93 M 4429.099 M 4069.604 M .0020 -.141 .1848

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d

l/cm
a>b d

l/cm
We d

l/cm
Wd d

l/cm

911 2.39 M .60 M 0. X 150 1 230 1

References:

ABC: 850 Dj: 850 Djk: 850 A: 850 k: 612 612 w: 612

For species 911, v,, = 1, B = 4848.84 MHz, C = 4512.41 MHz; for v,2=l, B = 4834.39 MHz, C = 4515.52 MHz. Ref. 612.
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' K F MHz ±MHz

Q12Q12YIQIS 911 2, 0, 2«— 1, 0, 1 Ground 18 650.33 .02 850
911 2, 1, 1^ 1, 1, 0 Ground 18 978.78 .02 850
911 2, 1, 2<— 1, 1, 1 Ground 18 325.56 .02 850
911 2, 1, 2-<- 3, 0, 3 Ground 34 903.64 .02 850
911 3, 0, 3<- 2, 0, 2 0; 1 27 077.49 .15 612

911 3, 0, 3<— 2, 0, 2 Ground 27 972.13 .02 850
911 3, 0, 3«- 2, 0, 2 1; 0 28 044.06 .15 612
911 3, 1, 2<— 2, 1, 1 Ground 28 467.15 .02 850
911 3, 1, 2^ 2, 1, 1 1; 0 28 527.18 .15 612
911 3, 1, 2<- 2, 1, 1 0; 1 28 587.40 .15 612

911 3, 1, 3<— 2, 1, 2 Ground 27 487.48 .02 850

911 3, 1, 3<— 2, 1, 2 1; 0 27 570.57 .15 612

911 3, 1, 3«— 2, 1, 2 0; 1 27 578.10 .15 612

911 3, 2, 1^ 2, 2, 0 Ground 27 985.53 .02 850

911 3, 2, 2*- 2, 2, 1 Ground 27 980.86 .02 850

911 3, 1, 3^ 4, 0, 4 Ground 25 100.65 .02 850

911 4, 1, 3«— 3, 1, 2 1;0 37 034.77 .15 612

911 4, 1, 3*— 3, 1, 2 Ground 37 954.95 .10 612

911 4, 1, 3<— 3, 1, 2 0; 1 38 144.42 .15 612

911 4, 1, 4<— 5, 0, 5 Ground 15 146.06 .02 850

911 9, 0. 9^ 8, 1, 8 Ground 26 074.66 .02 850

Q12Q1211Q16 912 2, 0, 2«— 1. 0. 1 Ground 18 054.28 .02 850

912 2, 1, 1^ 1, 1. 0 Ground 18 363.05 .02 850

912 2, 1, 2<- 1, 1, 1 Ground 17 748.96 .02 850

912 3, 0, 3*- 2, 0, 2 Ground 27 078.64 .02 850

912 3, 1, 2*- 2, 1, 1 Ground 27 543.73 .02 850

912 3, 1, S'^ 2, 1, 2 Ground 26 622.49 .02 850

912 3, 2, 1-^ 2, 2, 0 Ground 27 090.94 .02 850

912 3, 2, 2^ 2, 2, 1 Ground 27 086.60 .02 850

Q13Q12HQ16 913 2, 0, 2*- 1, 0, 1 Ground 18 561.73 .02 850

913 2, 1, 1^ 1. 1, 0 Ground 18 887.44 .02 850

913 2. 1, 2^ 1, 1, 1 Ground 18 239.69 .02 850

913 3, 0, 3<— 2, 0, 2 Ground 27 839.50 .02 850

913 3, 1. 2^ 2, 1, 1 Ground 28 330.10 .02 850

913 3, 1, 3«— 2, 1, 2 Ground 27 358.89 .02 850

913 3, 2, 1^ 2, 2, 0 Ground 27 852.84 .02 850

913 3, 2, 2^ 2, 2, 1 Ground 27 847.98 .02 850

Q<2Qi3llQi6 914 2, 0, 2<— 1, 0, 1 Ground 18 556.16 .02 850

914 2, 1, 1-^ 1, 1. 0 Ground 18 889.96 .02 850

- 914 2, 1, 2->-
1, 1, 1 Ground 18 226.20 .02 850

914 3, 0, 3<— 2, 0, 2 Ground 27 831.02 .02 850

914 3, 1, 2^ 2, 1, 1 Ground 28 334.12 .02 850

914 3, 1, 3^ 2, 1, 2 Ground 27 338.45 .02 850

914 3, 2, 1^ 9 9 0 Ground 27 844.65 .02 850

914 3, 2, 2^ 2, 2, 1 Ground 27 839.37 .02 850

Q12Q12HQIS 915 2, 0, 2-^ 1, 0, 1 Ground 17 833.28 .05 850

915 2, 1, 1*- 1, 1, 0 Ground 18 142.95 .05 850

915 2, 1, 2^ 1, 1, 1 Ground 17 527.10 .05 850
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

IC'^C'^HO'* 915 3, 0, 3^ 2, 0, 2 Ground 26 747..54 .05 850
915 3, 1, 2<- 2, 1, 1 Ground 27 213.69 .05 850
915 3, 1, 3^ 2, 1, 2 Ground 26 289.67 .05 850
915 3, 2, l'^ 2, 2, 0 Ground 26 759.87 .05 850
915 3, 2, 2^ 2! 2! 1 Ground 26 755.15 .05 850

916 2, 0, 2^ 1, 0, 1 Ground 17 282.27 .02 850
916 2, 1, 1-^ 1, 1, 0 Ground 17 .569.69 .02 850
916 2, 1, 2^ 1, 1, 1 Ground 16 997.90 .02 850
916 2, 1, 2<— 3, 0, 3 Ground 36 099.79 .02 850
916 3! 0! 3*- 2, q\ 2 Ground 25 920.83 .02 850

916 3, 1, 2^ 2, 1, 1 Ground 26 353.89 .02 850
916 3, 1, S'^ 2, 1, 2 Ground 25 496.13 .02 850
916 3, 2, l'^ 2, 2, 0 Ground 25 931.96 .02 850
916 3, 2, 2*- 2, 2, 1 Ground 25 928.19 .02 850
916 3, 1, 3^ 4, 0, 4 Ground 27 039.67 .02 850

916 4, 1, 4^ 5, 0, 5 Ground 17 845.34 .02 850

DC" 917 2, 0, 2^ 1, 0, 1 Ground 16 796.64 .02 850
917 2, 1, l'^ 1, 1, 0 Ground 17 068.70 .02 850
917 2, 1, 2^ 1, 1, 1 Ground 16 527.51 .02 850
917 3, 0, 3*- 2, 0, 2 Ground 25 192.85 .02 - 850
917 3, 1, 2, 1, 1 Ground 25 602.50 .02 850

917 3, 1, 3<- 2, 1, 2 Ground 24 790.45 .02 850
917 3, 2, l'^ 2, 2, 0 Ground 25 202.96 .02 850
917 3, 2, 2^ 2, 2, 1 Ground 25 199.51 .02 850

y~i 1 1 1 1T T /"^ 1

C"C'^HO'° 918 2, 0, 2^ 1, 0, 1 Ground 17 216.98 .02 850
918 2, 1, I'fr- 1, 1, 0 Ground 17 502.62 .02 850
918 2, 1, 2^ 1, 1, 1 Ground 16 934.38 .02 850
918 3, 0, 3-^ 2, 0, 2 Ground 25 822.90 .02 850
918 3, 1, 2<- 2, 1, 1 Ground 26 253.29 .02 850

918 3, 1, 3<- 2, 1, 2 Ground 25 400.78 .02 850
918 3, 2, 1^ 2, 2, 0 Ground 25 833.92 .02 850
918 3, 2, 2^ 2, 2, 1 Ground 25 830.23 .02 850

DC'^
^ 1 9 1 QT T /~\ 1 ft

919 2, 0, 2^^ 1, 0, 1 Ground 17 189.39 .02 850
919 2, 1, 1^ 1, 1, 0 Ground 17 481.12 .02 850
919 2, I, 2*- 1! 1! 1 Ground 16 900.92 .02 850
919 3, 0, 3-^ 2, 0, 2 Ground 25 781.36 .02 850
919 3, 1, 2^ 2, 1. 1 Ground 26 221.04 .02 850

919 3, 1, 3^ 2, 1, 2 Ground 25 350.41 .02 850
919 3, 2, 1^ 2, 2, 0 Ground 25 792.59 .02 850
919 3, 2, 2^ 2, 2, 1 Ground 25 788.78 .02 850

HL. L L DO 921 1 1 0z Ground 28 635.67 .02 850
921 2, 0, 2^ 1, 0, 1 Ground 18 337.94 .02 850
921 2, 1, 1^ 1, 1, 0 Ground 18 753.58 .02 850
921 2, 1, 2^ 1, 1, 1 Ground 17 928.23 .02 850
921 2, 1, 2^ 3, 0, 3 Ground l7 UDO. / 7 09 OOU

921 3, 1, 3^ 4, 0, 4 Ground 9 300.33 .02 850
921 6, 0, 6^ 5, 1, 5 Ground

1

10 763.74 .02 850
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Propiolaldehyde Spectral Line Table

Isotopic Species Id.

No.

Rotational

Quantum Nos.

Vib. State

a ' b
F,'

^ype
F'

rfine

F
Frequency
MHz

Acc.
±Mhlz

Ref.

HCiC'^C'^DO"' 922 2, 1, 1*— 1, 1, 0 Ground 18 140.43 .02 850

922 2, 1, 2<- 1, 1, 1 Ground 17 365.03 .02 850

922 Not Reported 17 265. 5. 622

922 Not Reported 17 325.
r
5. 622

922 Not Reported 17 545. 5. 622

922 Not Reported 17 615. 5. 622

922 Not Reported 17 637. 5. 622
922 Not Reported 17 685. 5. 622

922 Not Reported 18 008. 5. 622

922 Not Reported 18 100. 5. 622

922 Not Reported 18 142. 5. 622

922 Not Reported 18 215. 5. 622

922 Not Reported 18 240. 5. 622

922 Not Reported 18 268. 5. 622

922 Not Reported 18 301. 5. 622

922 Not Reported 18 340. 5. 622

922 Not Reported 18 400. 5. 622

922 Not Reported 18 441. 5. 622

922 Not Reported 18 530. 5. 622

922 Not Reported 1 o ceo18 559. 5. 622

922 Not Reported 18 837. 5. 622

922 Not Reported 18 869. 5. 622

922 Not Reported 19 001. 5. 622

922 Not Reported 19 164. 5. 622

922 Not Reported 19 202. 5. 622

922 Not Reported 19 230. 5. 622

922 Not Reported 19 282. 5. 622

922 Not Reported 19 342. 5. 622

922 Not Reported 19 380.
r
0. ozz

922 Not Reported 19 647. 5. 622

922 Not Reported 19 878. 5. 622

922 Not Reported 19 955. 5. 622

922 Not Reported 20 098. 5. 622

922 Not Reported 20 142. 5. 622

922 Not Reported 20 223. 5. 622

922 Not Reported 20 254. 5. 622

922 Not Reported 20 287. 5. 622

922 Not Reported 20 420. 5. 622

922 Not Reported 20 447. 5. 622

922 Not Reported 20 512. 5. 622

922 Not Reported 20 716. 5. 622

922 Not Reported 20 805. 5. 622

922 Not Reported 20 819. 5. 622

922 Not Reported 20 862. 5. 622

922 Not Reported 20 979. 5. 622

922 Not Reported 21 005. 5. 622
099 Not Reported 21 032. 5. 622

922 Not Reported 21 105. 5. 622

922 Not Reported 21 144. 5. 622

922 Not Reported 21 158. 5. 622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F/ F' F, F MHz ±MHz

HC'^iC'^C'^DO'^ 922 Not Reported 21 165. 5. 622
922 Not Reported 21 434. 5. 622

922 Not Reported 21 461. 5. 622

922 Not Reported 21 548. 5. 622

922 Not Reported 21 618. 5. 622

922 Not Reported 21 642. 5. 622
922 Not Reported 21 650. 5. 622

922 Not Reported 21 678. 5. 622

922 Not Reported 21 707. 5. 622

922 Not Reported 21 725. 5. 622

922 Not Reported 21 748. 5. 622

922 Not Reported 21 755. 5. 622

922 Not Reported 21 783. 5. 622

922 Not Reported 21 804. 5. 622

922 Not Reported 21 807. 5. 622

922 Not Reported 21 817. 5. 622
922 Not Reported 21 858. 5. 622
922 Not Reported 21 878. 5. 622
922 Not Reported 21 921. 5. 622
922 Not Reported 21 958. 5. 622

922 Not Reported 21 970. 5. 622
922 Not Reported 21 987. 5. 622
922 Not Reported 21 998. 5. 622
922 Not Reported 22 057. 5. 622

922 Not Reported 22 108. 5. 622

922 Not Reported 22 169. 5. 622
922 Not Reported 22 191. 5. 622
922 Not Reported 22 203. 5. 622
922 Not Reported 22 212. 5. 622
922 Not Reported 22 234. 5. 622

922 Not Reported 22 266. 5. 622

922 Not Reported 22 304. 5. 622
922 Not Reported 22 309. 5. 622
922 Not Reported 22 313. 5. 622
922 Not Reported 22 331. 5. 622

922 Not Reported 22 359. 5. 622
922 Not Reported 22 427. 5. 622
922 Not Reported 22 446. 5. 622
922 Not Reported 22 451. 5. 622
922 Not Reported 22 458. 5. 622

922 Not Reported 22 463. 5. 622
922 Not Reported 22 467. 5. 622
922 Not Reported 22 532. 5. 622
922 Not Reported 22 585. 5. 622
922 Not Reported 22 635. 5. 622

922 Not Reported 22 688. 5. 622
Not Reported oo I'm. o. ozz

922 Not Reported 22 747. 5. 622
922 Not Reported 22 842. 5. 622
922 Not Reported 22 856. 5. 622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

HC'^iC'^C^'DO"' 922 Not Reported 22 972. 5. 622
922 2'^ 0S3 5. 622
922 Not Reported 23 106. h. 622

922 Not Reported 23 126. 5. 622
922 Not Reported 23 179. 5. 622

922 Not Reported 23 184. 5. 622

922 Not Reported 23 190. 5. 622
922 Not Reported 23 219. 5. 622
922 Not Reported 23 245. 5. 622
922 Not Reported 23 276. 5. 622

922 Not Reported 23 339. 5. 622
922 Not Reported 23 393. 5. 622
922 Not Reported

1
23 427. 5. 622

922 Not Reported 23 448. 5. 622
922 Not Reported 23 455. 5. 622

922 Not Reported 23 499. 5. 622

922 Not Reported 23 529. 5. 622
922 Not Reported 23 587. 5. 622
922 Not Reported 23 613. 5. 622
922 Not Reported 23 656. 5. 622

922 Not Reported 23 670. 5. 622
922 Not Reported 23 720. 5. 622
922 Not Reported 23 767. 5. 622

922 Not Reported 23 775. 5. 622

922 Not Reported 23 812. 5. 622

922 Not Reported 23 843. 5. 622

Not Reported 23 870.
r
0. ozz

922 Not Reported 23 881. 5. 622

922 Not Reported 23 898. 5. 622

922 Not Reported 23 930. 5. 622

922 Not Reported 23 948. 5. 622

922 Not Reported 23 968. 5. 622

922 Not Reported 23 980. 5. 622

922 Not Reported 23 989. 5. 622

922 Not Reported 24 028. 5. 622

922 Not Reported 24 045.2 622

922 Not Reported 24 089. 5. 622

922 Not Reported 24 138. 5. 622

922 Not Reported 24 166. 5. 622

922 Not Reported 24 226. 5. 622

.- 922 Not Reported 24 232. 5. 622

922 iNJof Rf*nnrtRn 24 302. 5. 622

922 Not Reported 24 338. 5. 622

922 Not Reported 24 376.5 622

922 Not Reported 24 447.4 622

922 Not Reported 24 480.0 622

922 Not Reported 24 532. 5. 622

922 Not Reported 24 578.6 622

922 Not Reported 24 640.1 622

922 Not Reported 24 707. 5. 622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
1

Ref.

No. Quantum Nos. f; F' F MHz ±MHz

HC'^lC'^C'^DO'*' 922 Not Reported 24 746. 5. 622
922 Not Reported 24 772. 5. 622
922 Not Reported 24 78.3. 5. 622
922 Not Reported 24 812. 5. 622
922 Not Reported 24 847. 5. 622

922 Not Reported 24 910. 5. 622
922 Not Reported 24 926. 5.

1

622
922 Not Reported 24 963. 5.

j

622

922 Not Reported 24 968. 5. 622

922 Not Reported 24 983. 5. 622

922 Not Reported 25 02.5. 5. 622
922 Not Reported 25 057. 5. 622
922 Not Reported 25 065. 5. 622

922 Not Reported 25 087. 5. 622
922 Not Reported 25 103. 5. 622

922 Not Reported 25 111.
1

5.
1

622
922 Not Reported 25 203. 5.

1

622
922 Not Reported 25 261. 5. 622
922 Not Reported 25 273. 5. 622
922 Not Reported 25 402. 5. 622

922 Not Reported 25 467. 5.
1

622
922 Not Reported 25 475. 5. 622
922 Not Reported 25 487. 5. 622
922 Not Reported 25 595. 5. 622

922 Not Reported 25 659. 5. 622

922 Not Reported 25 722. 5. 622
922 Not Reported 25 833. 5.

1

622
922 Not Reported 25 868. 5.

1

622
922 Not Reported 25 927. 5. 622
922 Not Reported 25 940. 5. 622

922 Not Reported 25 962. 5. 622
922 Not Reported 25 969. 5. 622
922 Not Reported 25 981. 5. 622
922 Not Reported 26 012. 5. 622
922 Not Reported 26 062. 5. 622

922 Not Reported 26 099. 5. 622
922 Not Reported 26 120. 5. 622
922 Not Reported 26 133. 5.

1

622
922 Not Reported 26 277. 5. 622
922 Not Reported 26 294. 5. 622

922 Not Reported 26 357. 5. 622
922 Not Reported 26 403. 5. 622
922 Not Reported 26 414. 5. 622
922 Not Reported 26 470. 5. 622
922 Not Reported 26 494. 5. 622

922 Not Reported 26 650. 5.
1

622
Not Reported ZO /ZD. D.

1

OZz
922 Not Reported 26 746. 5. 622
922 Not Reported 26 789. 5. 622
922 Not Reported 26 827. 5.

1

622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. Vg ; V|, F,' F' F, F MHz ±MHz

HC''*:C'^C'''DO"' 922 Not Reported 26 866. 5. 622
922 Not Reported 26 905. 5. 622
922 Not Reported 27 036. 5. 622
922 Not Reported 27 069. 5. 622
922 Not Reported 27 083. 5. 622

922 Not Reported 27 164. 5. 622
922 Not Reported 27 175. 5. 622
922 Not Reported 27 188. 5. 622
922 Not Reported 27 245. 5. 622
922 Not Reported 27 305. 5. 622

922 Not Reported 27 333. 5. 622
922 Not Reported 27 346. 5. 622
922 Not Reported 27 350. 5. 622
922 Not Reported 27 401. 5. 622
922 Not Reported 27 510. 5. 622

922 Not Reported 27 530. 5. 622
922 Not Reported 27 555. 5. 622
922 Not Reported 27 656. 5. 622
922 Not Reported 27 669. 5. 622
922 Not Reported 27 712. 5. 622

922 Not Reported 27 738. 5. 622
922 Not Reported 27 785. 5. 622
922 Not Reported 27 832. 5. 622
922 Not Reported 27 875. 5. 622

922 Not Reported 27 897. 5. 622

922 Not Reported 27 933. 5. 622

922 Not Reported 28 154. 5. 622
922 Not Reported 28 185. 5. 622

922 Not Reported 28 234. 5. 622

922 Not Reported 28 246. 5. 622

922 Not Reported 28 258. 5. 622

922 Not Reported 28 282. 5. 622

922 Not Reported 28 336. 5. 622
922 Not Reported 28 361. 5. 622

922 Not Reported 28 371. 5. 622

922 Not Reported 28 407. 5. 622
922 Not Reported 28 420. 5. 622

922 Not Reported 28 438. 5. 622
922 Not Reported 28 468. 5. 622
922 Not Reported 28 530. 5. 622

922 Not Reported 28 578. 5. 622
-

922 Not Reported 28 602. 5. 622
922 Not Reported 28 624. 5. 622
922 Not Reported 28 702. 5. 622
922 Not Reported 28 716. 5. 622

922 Not Reported 28 762. 5. 622
922 Not Reported

]

28 825 5. 622
922 Not Reported

|

28 830. 5. 622
922 Not Reported

[

28 833. 5. 622
922 Not Reported

|

28 850. 5. 622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency
j
Acc. Ref.

No.
1

Quantum Nos. F' F MHz
1
±MHz

HC'iC'^C'^DO"' 922
1

Not Reported 28 874. 5. 622
922

1

Not Reported 28 906.
1

5- 622

922
1

Not Reported 28 924.
1

5. 622
922

1

Not Reported 28 930.7 622
922

j

Not Reported 28 950. 5. 622

922
1

Not Reported 29 021. 5. 622

922 Not Reported 29 092. 5. 622
922 Not Reported 29 198. 5. 622
922 Not Reported

1
29 293. 5. 622

922 Not Reported 29 418. 5. 622

i

922
1

Not Reported 29 451. 5. 622
922

1

Not Reported 29 488. 5. 622
922 Not Reported 29 533. 5. 622
922 Not Reported 29 785. 5. 622
922 Not Reported 29 841. 5. 622

1

922
1

Not Reported 29 918.
1

5- 622
922 Not Reported 30 075.

1

5- 622
922 Not Reported 30 105. 5. 622
922 Not Reported 30 160. 5. 622
922

1

Not Reported 30 190. 5. 622

1

922
1

Not Reported 30 228. 5. 622

922 Not Reported 30 263. 5. 622

922 Not Reported 30 469. 5. 622
922 Not Reported 30 491. 5. 622
922 Not Reported 30 525. 5. 622

922
1

Not Reported 30 674. 5. 622
922 Not Reported 30 699. 5. 622
922

1

Not Reported 30 705. 5. 622
922

1

Not Reported 30 800. 5. 622
922 Not Reported 30 840. 5. 622

922
1

Not Reported 30 863.
1

5. 622
922 Not Reported 30 903.

I

5. 622
922 Not Reported 30 958.

i

5. 622
922 Not Reported 30 980. 5. 622
922 Not Reported Ol uio. 5. 622

922
1

Not Reported 31 050. 5. 622
922 Not Reported 31 067. 5. 622
922 Not Reported 31 109. 5. 622
922 Not Reported 31 168. 5. 622
922 Not Reported 31 192. 5. 622

1

922
1

Not Reported 31 407. 5. 622
922 Not Reported 31 440. 5. 622
922 Not Reported

1

31 448. 5. 622
922

1

l>ot Reported 31 465. 5. 622
922

1

Not Reported 31 590. 5. 622

1

922
1

Not Reported 31 615. 5. 622
Not Reported 31 650. ozz

922
t

Not Reported 31 658.
1

5. 622
922 Not Reported 31 703. 5. 622
922

1

Not Reported 31 717.
1

5. 622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

1
No.

1

Quantum Nos. "a • f; F' F, F MHz ±MHz

922
1

Not Reported 31 751. 5. 622

1
922

1

J. iiui iitr^Jtji icvj 31 784. 5. 622
922 Not Reported 31 910. 5. 622

:
1 922 Not Reported 31 921. 5. 622

922 Not Reported 31 940. 5. 622

922
1

Not Reported 31 980. 5. 622
922 32 004. 5. 622
922 Not Reported 32 193. 5. 622
922 Not Reported 32 301. 5. 622
922

1

Not Reported 32 492. 5. 622

922
t

Not Reported 32 575. 5. 622
922 l\nt Rf*nnrtf*n 32 592. 5. 622
922 Not Reported 32 633. 5. 622
922 Not Reported 32 675. 5. 622
922 Not Reported 32 818. 5. 622

922
1

Not Reported 32 886. 5. 622
922 Not Reported 32 960. 5. 622
922 Not Reported 32 975. 5! 622
922 Not Reported

1
32 992. 5. 622

922 Not Reported
1

33 062. 5. 622

922
1

Not Reported
1

33 076. 5. 622
922 Not Reported

1
33 145. 5. 622

922
1

Not Reported 33 170. 5! 622
922

1

Not Reported 33 183. 5. 622
922

1

Not Reported
1

33 205. 5. 622

922
1

Not Reported 33 239. 5. 622
922 Not Reported 33 254. 5. 622
922 Not Reported 33 301. 5. 622
922 Not Reported 33 342. 5. 622

922 Not Reported 33 350. 5. 622

922 Not Reported 33 435. 5. 622
922 Not Reported 33 461. 5. 622
922 Not Reported 33 513. 5! 622

922 Not Reported 33 529. 5. 622
922 Not Reported 33 540. 5. 622

922
1

Not Reported 33 588. 5. 622
922 33 620. 5. 622
922 Not Reported 33 635. 5! 622
922 Not Reported 33 790. 5. 622
922 Not Reported 33 808. 5. 622

922
1

Not Reported 33 822. 5. 622
922

1

33 848. 5. 622

922
1

Not Reported 33 910. 5. 622
922 Not Reported 33 924. 5. 622
922 Not Reported 33 944. 5. 622

922
1

Not Reported 33 998. 5. 622
922 Not Reported 34 025. 5. 622
922 Not Reported 34 135. 5. 622
922 Not Reported 34 158. 5. 622
922

1

Not Reported 34 188. 5. 622
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Propiolaldehyde Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

iC'^C'^DO"' 922 Not Reported 34 220. 5. 622
922 Not Reported 34 236. 5. 622
922 Not Reported 34 305. 5. 622
922 Not Reported 34 317. 5. 622
922 Not Reported 34 350. 5. 622

922 Not Reported 34 407. 5. 622
922 Not Reported 34 437. 5. 622
922 Not Reported 34 490. 5. 622
922 Not Reported 34 515. 5. 622
922 Not Reported 34 557. 5. 622

922 Not Reported 34 580. 5. 622
922 Not Reported 34 760. 5. 622
922 Not Reported 34 796. 5. 622
922 Not Reported 34 804. 5. 622
922 Not Reported 34 833. 5. 622

922 Not Reported 34 847. 5. 622
922 Not Reported 34 860. 5. 622
922 Not Reported 34 920. 5. 622
922 Not Reported 34 939. 5. 622
922 Not Reported 34 949. 5. 622

922 Not Reported 35 032. 5. 622

922 Not Reported 35 057. 5. 622
922 Not Reported 35 114. 5. 622
922 Not Reported 35 134. 5. 622

922 Not Reported 35 210. 5. 622

922 Not Reported 35 228. 5. 622
922 Not Reported 35 267. 5. 622

922 Not Reported 35 288. 5. 622
922 Not Reported 35 350. 5. 622
922 Not Reported 35 355.

r
0. 622

922 Not Reported 35 392. 5. 622
922 Not Reported 35 420. 5. 622
922 Not Reported 35 435. 5. 622
922 Not Reported 35 486. 5. 622
922 INot Keported 35 493. 5. 622

922 Not Reported 35 518. 5. 622
922 Not Reported 35 578. 5. 622
922 Not Reported 35 602. 5. 622
922 Not Reported 35 720. 5. 622
922 Not Reported 35 830. 5. 622

922 Not Reported 35 841. 5. 622
922 Not Reported 35 872. 5. 622
922 Not Reported • 35 890. 5. 622
922 Not Reported 35 924. 5. 622

11/"" I9T^/^lfi
923 2, 1, l'^ 1, 1, 0 Ground 18 660.68 .02 850
923 2, 1, 2<- 1, 1, 1 Ground 17 842.78 .02 850

924 2, 1, 1^ 1, 1, 0 Ground 18 670..52 .02 850
924 2, 1, 2^ 1. 1, 1 Ground 17 839.00 .02 850

C'^C'^DO'* 925 2, 0. 2^ 1. 0, 1 Ground
1 1

17 561.76 .05 850
925 2, 1, 1<— 1, 1, 0 Ground 17 955.10 .05 850
925 2, 1, 2<— 1, 1, 1 Ground 17 174.28 .05 850

926 1, 1, 1<— 2, 0, 2 Ground 29 650.85 .02 850
926 2, 1, 1^ 1, 1, 0 Ground 17 357.40 .02 850
926 2, 1, 2^ 1. 1. 1 Ground 16 638.41 .02 850
926 2 1 2<— 3 0 3 1 tFO II nH 90 801 1 S .02 850
926 3, 1, 3^ 4, 0, 4 Ground 11 782.99 .02 850

926 7, 0, 7^ 6. 1. 6 Ground 16 206.27 .02 850
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930 — Vinylene Carbonate Molecular Constant Table

C3H2O3 Cjv HC*:CHOCOO*

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

HC'2 :C>2HO'«C'20'80"'^
* * 931 9346.79 M 4188.46 M 2891.54 M -.59818

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d

l/cm
tOb d

l/cm
(Of. d

l/cm l/cm

931 4.51 M 0. X 0. X

References:

ABC: 563 k: 563 /x: 563

Add. Ref. 564

Vinylene Carbonate Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
1

F/ F' F MHz ±MHz

HC'\ :C'^HO"'C'^0"'0'% 931 3, 1, 2^ 2, 1, 1 Ground
I

23 037.67 .10 563
931 3, 1, 3^ 2, 1, 2 Ground

i

19 169.62 .10 563
931 4, 0, 4<- 3, 0, 3 Ground

1

26 450.13 .10 563
931 4, 1, 3^ 3, 1, 2 Ground

!

30 409.18 .10 563
931 4, 1, 4<- 3, 1, 3 Ground

1

25 355.29 .10 563

931 4, 2, 2<- 3, 2, 1 Ground
1

1

30 019.22 .10 563
931 4, 2, 3-^ 3, 2, 2 Ground

1

28 151.36 .10 563
931 5, 1, 5-^ 4, 1, 4 Ground

1

31 420.68 .10 563
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940 — 1-Bromopropyne Molecular Constant Table
Methyl Bromoacetylene

C3H3Br Csv HjCC-CBr

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

HsC^C" C'^Br" 941 1561.11 M 1561.11 M .0114

C'^Br*' r
3V 942 1 550.42 M 1 550.42 M .0111

DjC'^C" 943 1375.77 M 1375.77 M .00003 .0078

(^123^81 r̂3v 944 1 365.94 M 1 .365.94 M .00003 .0078

Id. Mb eQq eQq eQq (lis d Wb d (tic d tOd d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm l/cm 1/cm 1/cm

941 647 Br^9

942 539 Br*'

943 640 Br'^

944 535 Br«'

References:

ABC: 392,792 Dj: 792 Djk: 392,792 eQq: 392,792

Add. Ref. 234

1-Bromopropyne Spectral Line Table

Isotopic Species
1

Id. Rotational Vib. State
1

-lyperfine Frequency Acc. Ref.

1
No. Quantum NOS. F' f; F MHz ±MHz

HjC'^C'^ C'^Br'^
1

941 9, 8, Ground
|

28 099.90 .1 392

HjC'^C'^ C'^Br^'
1

942 9, 0^ 8. 0 Ground
|

21/2 19/2 27 906.60 392
942 9, 0-^ 8, 0 Ground

|

19/2 17/2 27 906.60 392
942 9, o<- 8, 0 Ground

|

17/2 15/2 27 909.17 392

1
942 9, 8, 1 Ground

|
21/2 19/2 27 906.09 392

942 9, 1^ 8, 1 Ground
|

19/2 17/2 27 907.14 392

1
942 9, 1^ 8. 1 Ground

|
15/2 13/2 27 908.37 392

1
942 9, 1«- 8, 1 Ground

|

17/2 15/2 27 909.17 392

1
942 9, 2<- 8, 2 Ground

|

21/2 19/2 27 904.18 392

1
942 9. 2«- 8, 2 Ground

|

15/2 13/2 27 905.53 392

1
942 9. 2«- 8, 2 Ground

|

19/2 17/2 27 908.37 392

1
942 9, 2<- 8, 2 Ground

|

15/2 13/2 27 909.17 392

1
942 9, 2<^ 8, 2 Ground

|

17/2 15/2 27 910.00 392

1
942 9, 3-^ 8, 3 Ground

|

15/2 13/2 27 900.86 392

1
942 9, 3"^ 8, 3 Ground

|

21/2 19/2 27 900.86 392

1
942 9, 3«- 8, 3 Ground

|

19/2 17/2 27 910.92 392

1
942 9, 3<- 8, 3 Ground

|

17/2 15/2 27 910.92 392
942 9, 4<- 8. 4 Ground

|

15/2 13/2 27 894.38 392
942 9, 4<- 8, 4 Ground

]

21/2 19/2 27 896.59 392
942 9, 4«- 8, 4 Ground

|

17/21 15/2 27 912.39 392
942 9, 4«- 8. 4 Ground

|

19/2 17/2 27 914.35 392

1
942 9, 5^ 8, 5 Ground

|
21/2! 19/2 27 890.79 392

1
942 9, 5^ 8, 5 Ground

|

17/2 15/2 27 914.35 392

1
942 9, 5-^ 8, 5 Ground

|

19/2 17/2 27 918.60 392

i

942 9, 6*- 8, 6 Ground
|

17/21 15/2 27 916.40 392

1
942 9, 7<- 8, 7 Ground

|

1

17/21

1

15/2 27 918.60
1

392
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950 — 3-Bromopropyne'
Bromomethylacetylene, Propargyl Bromide

C3H3Br Cs

Molecular Constant Table

H^BrCCiCH

Reference: 867

1. The only literature found for this molecule was the letter by Kikuchi, Hirota, and Morino in J.CP. 31, 1139L (1959). Since scant
information was given, none is recorded here.

I

i!

960 — Chloroallene Molecular Constant Table
1-Chloropropadiene

C3H3CI Cs HjCtCiCHCl

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

H2C'2:C'2:C'2HCP

H2C'2:C'2:C'2HCF

Cs

Cs

961

962

2850.43 M
2 788.59 M

2665.20 M
2609.74 M

Id.

No. Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

«Ja d
1/cm

(Ob d
1/cm

a>c d
1/cm

oid d

1/cm

961

962

—41.5 aa

-32.8 aa

35.3 bb
28.3 bb

References:

ABC: 905 eQq: 915

No Spectral Lines
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970 — 1-Chloropropyne Molecular Constant Tabic
Methylchloroacetylene

C3H3CI C3V CHgCiCCl

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

C'^HjC'^ C 12(2135 C V 971 2232.271 M 2232.271 M .0215

C'^CF 972 2 183.242 M 2 183.242 M .0205

C'^DjC'^ C'^CF'^ cl 973 1 978.965 M 1 978.965 M .01.50

C'^DsC'^ C'^CF^ 974 1 934.460 M 1 934.460 M .0144

C'^HjC'^ C'^CF''^ 975 2217.656 M 2 217.656 M
C'^HjC'^ C'^CF' C3V 976 2 168.284 M 2 168.284 M
C'^HjC'^ C3V 977 2 164.009 M 2 164.009 M
C'^H:,C'2 C'^CF' C3V 978 2115.865 M 2115.865 M
C'^DjC'^ C'^CF-^ ^3v 979 1 969.605 M 1 969.605 M
C'^DgC'^ C. 2^135 981 1 929.709 M 1 929.709 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
d

1/cm
a>^. d

1/cm
(o„ d

1/cm

971

972

973

974

-79.6 CF^
-62.6 CI"
-79.6 CF-^

-62.7 CF^

References:

ABC: 591 Djk: 591 eQq: 591

1-Chloropropyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F' F MHz ±MHz

C'^HjC'^ C12C135 971 6, o<- 5, 0 Ground 11/2 9/2 26 786.53 .04 591
971 6, o<- 5, 0 Ground 9/2 7/2 26 786.53 .04 591
971 6, 0^ 5, 0 Ground 15/2 13/2 26 787.43 .04 591
971 6, 0-^ 5, 0 Ground 13/2 11/2 26 787.43 .04 591
971 6, 3^ 5, 3 Ground 9/2 7/2 26 787.99 .04 591

971 6, 4^ 5, 4 Ground 13/2 11/2 26 777.41 .04 591
971 6, 4^^ 5, 4 Ground 11/2 9/2 26 780.12 .04 591
971 6, 4^ 5, 4 Ground 9/2 7/2 26 789.21 .04 591
971 6, 5*- 5, 5 Ground 13/2 11/2 26 771.84 .04 591
971 6, 5-^ 5, 5 Ground 11/2 9/2 26 776.56 .04 591

971 6, 5*- 5, 5 Ground 9/2 7/2 26 790.76 .04 591

C 12(2137 972 6, 0^ 5, 0 Ground 9/2 7/2 26 198.31 .04 591
972 6, 0^ 5, 0 Ground 11/2 9/2 26 198.31 .04 591
972 6, 0^ 5, 0 Ground 13/2 11/2 26 199.01 .04 591
972 6, 0^ 5, 0 Ground 15/2 13/2 26 199.01 .04 591
972 6, 2<r- 5, 2 Ground 13/2 11/2 26 198.64 .04 591

972 6, 2<^ 5, 2 Ground 15/2 13/2 26 198.64 .04 591
972 6, 3<- 5, 3 Ground 13/2 11/2 26 194.19 .04 591
972 6, 3^ 5, 3 Ground 11/2 9/2 26 195.06 .04 591
972 6, 3«- 5, 3 Ground 9/2 7/2 26 199.09 .04 591
972 6, 4-^ 5, 4 Ground 13/2 11/2 26 190.49 .04 591

238-605 0-68— 16
229



1-Chloropropyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

iNO. Quantum Nos. IT' 1?'r IT rr iviriz^

972 6, 4«— 5, 4 Ground 11/2 9/2 26 192.62 .04 591

972 6, 4<- 5, 4 Ground 9/2 7/2 26 199.74 .04 591

972 6, 5-^ 5, 5 Ground 9/2 7/2 26 200.63 .04 591

972 6, 5*— 5, 6 Ground 13/2 11/2 26 185.73 .04 591

972 6, 5<— 5, 6 Ground 11/2' 9/2 26 189.44 .04 .591

973 6, 0«— 5, 0 Ground 9/2 7/2 23 746.85 .04 591

973 6, 0-^ 5, 0 Ground 11/2 9/2 23 746.85 .04 591

973 6, 0-^ 5, 0 Ground 13/2 11/2 23 747.77 .04 591

973 6, 0«— 5, 0 Ground 15/2 13/2 23 IM.ll .04 591

973 6, 1«— 5, 1 Ground 11/2 9/2 23 746.52 .04 591

973 6, 2«— 5, 2 Ground 13/2 11/2 23 745.59 .04 591

973 6, 2<- 5, 2 Ground 11/2 9/2 23 745.59 .04 591

973 6, 3<- 5, 3 Ground 13/2 11/2 23 742.85 .04 591

973 6, 3*- 5, 3 Ground 11/2 9/2 23 743.97 .04 591

973 6, 3«— 5, 3 Ground 9/2 7/2 23 749.07 .04 591

973 6, 4«- 5, 4 Ground 11/2 9/2 23 741.70 .04 591

973 6, 4«- 5, 4 Ground 9/2 7/2 23 750.78 .04 591

973 6, 5*- 5, 5 Ground 13/2 11/2 23 734.10 .04 591

973 6, 5«— 5, 5 Ground 9/2 7/2 23 753.03 .04 591

974 6, 0«— 5, 0 Ground 15/2 13/2 23 213.64 .04 591

974 6, 0<- 5, 0 Ground 13/2 11/2 23 213.64 .04 591

974 6, 3— 5, 3 Ground 13/2 11/2 23 209.48 .04 591

974 6, 3«- 5, 3 Ground 11/2 9/2 23 210.33 .04 591

974 6, 3<— 5, 3 Ground 9/2 7/2 23 214.38 .04 591

974 6, 4<— 5, 4 Ground 13/2 11/2 23 206.22 .04 591

974 6, 4«- 5, 4 Ground 11/2 9/2 23 208.34 .04 591

974 6, 4^^ 5, 4 Ground 9/2 7/2 23 215.53 .04 591

974 6, 5«— 5, 5 Ground 13/2 11/2 23 202.09 .04 591

974 6, 5«— 5, 5 Ground 9/2 7/2 23 217.02 .04 591

975 6, 0<- 5, 0 Ground 11/2 9/2 26 611.16 .04 591

975 6, 0— 5, 0 Ground 9/2 7/2 26 611.16 .04 591

975 6, 0<— 5, 0 Ground 15/2 13/2 26 612.05 .04 591

975 6, 0«- 5, 0 Ground 13/2 11/2 26 612.05 .04 591

976 6, 0<— 5, 0 Ground 13/2 11/2 26 019.53 .04 591

976 6, 0<- 5, 0 Ground 15/2 13/2 26 019.53 .04 591

C'»H3C'2:C'2CP 977 6, 0<- 5, 0 Ground 11/2 9/2 25 967.36 .04 591

977 6, 0«- 5, 0 Ground 9/2 7/2 25 967.36 .04 591

977 6, 0<— 5, 0 Ground 13/2 11/2 25 968.26 .04 591

977 6, 0-^ 5, 0 Ground 15/2 13/2 25 968.26 .04 591

978 6, 0<— 5, 0 Ground 15/2 13/2 25 390.51 .04 591

978 6, 0<- 5, 0 Ground 13/2 11/2 25 390.51 .04 591

979 6, 0*- 5, 0 Ground 13/2 11/2 23 635.45 .04 591

979 6, 0<— 5, 0 Ground 15/2 13/2 23 635.45 .04 591

981 6, 0«- 5, 0 Ground 9/2 7/2 23 155.79 .04 591

981 6, Ox- 5, 0 Ground 11/2 9/2 23 155.79 .04 591

981 6, 0<- 5, 0 Ground 15/2 13/2 23 156.71 .04 591

981 6, 0-<- 5, 0 Ground 13/2 11/2 23 156.71 .04 591
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990 - 3-Chloropropyne Molecular Constant Table
Propargyl Chloride, Chloromethylacetylene

C3H3CI C, CHjClCiCH

Isotopic Species
rt.

Gp.
Id.

No.

AA
MHz

DD
MHz

C
MHz

Dj
MHz

DjK
MHz Amu K

C"'H2CP^C" = C'^H

C'^HjCFC'^lC'^H

Cs

Cs

991

992

24299.28 M
24 146.48 M

3079.77 M
3 013.80 M

2777.73 M
" 2 721.98 M

.0021 -.057 -.97193

-.97276

Id.

No. Debye
Ml.

Debye
IX.,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
oj,, d

1/cm
cu,. d

1/cm
d

1/cm

991 .99 M 1.36 M 0. X -30.4 aa -7.58 bb

References:

ABC: 824 Dj: 824 Djk: 824 k: 824 /n: 824 eQq: 824

3-Chloropropyne Spectral Line Table

Isotopic Species Id. Rotational Vih Statp Hyperfine r retjuency Acc. rvei.

No. Quantum Nos. f; F'
1

F,
1

F ivinz

C'^HjCPC'^iC'^H 991 1, 1 1<- 0, 0, 0 \Jl OUllU 97 077 nin yj i i .\Jl J19A

991 3, 0 3<- 2, 0, 2 V7I OUIILI $194.

991 3 2*- 2, \ \ VTlOUIlU 1ft 09'^ 99 oZ4'

991 3 \ 3-^ 2, 1 2 1 ^rt\^\T\t\V^I UUIlti 17 1 1 7 f^l

991 4 0 4-<- 3, 0 %V/, 0 Ground 23 397.48 824

991 4, 1 3-^ 3, 1, 2 1 wmi 1nH OA 09ftZt" V/ZO.ZU ft9d.oZ4'

991 4, 1 4«- 3, 1, 3 1 —Tt\ 1 1 rt iH 99 ftlQ ft9dOZ^
991 4", 9 2'«- 3, 9 1 Ground 9^ dAfi ^0Z.O 'KjU.oZ 09/1

991 4, 2 3^ 3, 2, 2 Ground 23 429.2 Q9/1oz4
991 4, 1 3<- 4, 0, 4 Ground 22 921.58 824

991 5, 0 5-^ 4, 0, 4 Ground 29 222.29
991 5, 1 5-^ 4, 1, 4 Ground 28 518.24 824
991 5, 2 3<^ 4, 2, 2 Ground 29 345.7 824
991 5, 2 4<- 4, 2, 3 Ground 29 281.78 824
991 5, 3, 2<- 4, 3, 1 Ground 29 302.15 824

991 5, 3, 3^ 4, 3, 2 Ground 29 302.15 824
991 5, 1, 4^ 5, 0, 5 Ground 23 727.87 824
991 6, 1, 5<- 6, 0, 6 Ground 24 719.31 824
991 7, 1, 6<- 7, 0, 7 Ground 25 911.16 824
991 8, 0, 8-<- 7, 1, 7 Ground 29 132.01 824

991 8, 1, 7<- 8, 0, 8 Ground 27 319.22 824
991 9, 1, 8«- 9, 0, 9 Ground 28 958.40 824
991 12, 1,11«-11, 2,10 Ground 17 442.95 824
991 13, 1,12<-12, 2,11 Ground 25 079.7 824

C'^HjCF'C'^iC'^H 992 1, 1, 1^ 0, 0, 0 Ground 26 868.46 824
992 4, 1, 3*- 3, 1, 2 Ground 23 520.91 824
992 5, 0, 5-«- 4, 0, 4 Ground 28 617.83 824
992 5, 1, 4'<- 4, 1, 3 Ground 29 394. 824
992 5, 1, 5^ 4, 1, 4 Ground 27 936.00 824

992 5, 2, 4«- 4, 2, 3 Ground 28 672.8 824
992 5, 3, 2<- 4, 3, 1 Ground 28 694.4 824
992 5, 3, 3-^ 4, 3, 2 Ground 28 694.4 824
992 6, 1, 5^^ 6, 0, 6 Ground 24 508.91

i
824

992
1

7, 1, 6^ 7, 0, 7 Ground 25 656.94 824

992
1

8, 1, 7-^ 8, 0, 8 Ground 27 011.07
1

824
992

1

9, 1, 8^ 9, 0, 9 Ground 28 587.43
|

824
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1000 - 3-Fluoro-l-Propyne
Propargyl Fluoride, Fluoromethylacetylene

Molecular Constant Table

C3H3F Cs HjFCCiCH

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

HzF'fC'^C'^iC'^H 1001 35637.79 M 4608.79 M 4183.60 M .003 -.072

References:

ABC: 969 Dj: 969 Djk: 969

No Spectral Lines

1010 — 1-Iodopropyne Molecular Constant Table
Methyl lodoacetylene

C3H3I C3V H3CC : CI

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz MHz
A

Amu A^
K

HgC'^c'^iC'^r"

DgC'^C'^lC'^'"

r̂3v

C3V

1011

1012

1 259.02 M
1 107.73 M

1 259.02 M
1 107.73 M

.0072

.0053

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
a)|, d

1/cm
0)^. d

1/cm
to,| d

1/cm

1011 1.21 L 0. X 0. X -2230 P"

References:

ABC: 392,1011 D^k: 392,1011 m: 995 eQq: 392
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l-Iodopropyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. F/ F' F, F MHz ±MHz

1011 13, 0<—12, 0 Ground 23/2 21/2 iZ 729.00 392

1011 13, 0*-12, 0 Ground 2S/2 23/2 32 731.19 392

1011 13, 0^12, 0 Ground 21/2 19/2 32 731. .52 392

1011 13, 0*-12, 0 Ground 27/2 25/2 32 735.35 392

1011 13, 0<-12, 0 Ground 31/2 29/2 32 736.69 392

1011 13, 0<—12, 0 Ground 29/2 27/2 32 738.45 392

1011 13, 1^12, 1 Ciround 23/2 21/2 32 729.00 392

1011 13, 1^12, 1 Ground 25/2 23/2 32 730.52 392

1011 13, l'^12, 1 (Ground 21/2 19/2 32 732.18 392

1011 13, l'^12, 1 Ground 27/2 25/2 32 734.45 .392

1011 13, 1«—12, 1 Ground 31/2 29/2 32 737.22 392

1011 13, 1<-12, 1 Ground 29/2 27/2 32 737.72 392

1011 13, 2^12, 2 Ground 25/2 23/2 32 728.68 392

1011 13, 2^12, 2 Ground 23/2 21/2 32 729.00 392

1011 13, 2^12, 2 Ground 27/2 25/2 32 731.83 392

1011 13, 2<—12, 2 Ground 21/2 19/2 32 734.26 392

1011 13, 2^12, 2 Ground 29/2 27/2 32 736.05 392

1011 13. 2^12, 2 Ground 31/2 29/2 32 738.45 392

1011 13, 3<-12, 3 Ground 25/2 23/2 32 725.28 392

1011 13, 3'<—12, 3 Ground 21/2 19/2 32 727.32 392

1011 13, 3<—12, 3 Ground 27/2 25/2 32 727.74 392

1011 13, 3^12, 3 Ground 23/2 21/2 32 728.68 392

1011 13, 3^12, 3 Ground 29/2 27/2 32 733.05 392

1011 13, 3<—12, 3 Ground 31/2 29/2 32 740.77 392

1011 13, 4<—12, 4 Ground 25/2 23/2 32 720.85 392

1011 13, 4'^12, 4 Ground 27/2 25/2 32 721.36 392

1011 13, 4^12, 4 Ground 25/2 23/2 32 728.14 392

1011 13, 4^12, 4 Ground 29/2 27/2 32 729.7 392

1011 13, 4<—12, 4 Ground 21/2 19/2 32 743.89 392

1011 13, 4«—12, 4 Ground 31/2 29/2 32 743.89 392

1011 13, 5<—12, 5 Ground 27/2 25/2 32 713.35 392

1011 13, 5^12, 5 Ground 25/2 23/2 32 714.74 392

1011 13, 5^12, 5 Ground 29/2 27/2 32 724.73 392

1011 13, 5*-12, 5 Ground 23/2 21/2 32 727.10 392

1011 13, 5<—12, 5 Ground 31/2 29/2 32 747.90 392

1011 13, 5<—12, 5 Ground 21/2 19/2 32 748.69 392

1011 13, 6^12, 6 Ground 25/2 23/2 32 707.68 392

1011 13, 6^12, 6 Ground 29/2 27/2 32 717.22 392

1011 13, 6^12, 6 Ground 23/2 21/2 32 726.06 392

1011 13, 6-^12, 6 Ground 31/2 29/2 32 752.83 392

1011 13, 7^12, 7 Ground 23/2 21/2 32 725.28 392

1011 13, 8<—12, 8 Ground 23/2 21/2
1C\ "71^-1 "71
32 724.73 392

1011 13, 9^12, 9 Ground 23/2 21/2 32 723.61 392
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1020 — Acrylonitrile Molecular Constant Table
Vinyl Cyanide, Propenenitrile

C3H3N Cs CHjiCHCN

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
c

MHz
Dj
MHz

DjK
MHz

A
Amu A^

K

C'^Hj C'^HC'^N'^ Cs 1021 49847.1 M 4971.125 M 4513.875 M .0030 -.098 .1598 -.979477

C'^HC'^N'" Cs 1022 49 180. M 4837.539 M 4398.194 M .1598

am. C'^HC'^N'^ Cs 1023 48645. M 4948.741 M 4485.416 M .1598

am., C'^HC'^N'^ Cs 1024- 49 781. M 4948.434 M 4494.619 M .1598

am. C'^HC'^N'-^ Cs 1025 49647. M 4819.619 M 4387.054 M .1598

am. C'^DC'^N'^ Cs 1026 40 194.8 M 4934.338 M 4388.398 M -.040 .1685

Id.

No. Debye
Mil

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

CUa d

1/cm
ojh d

1/cm
a»i. d

1/cm
«J<i d

1/cm

1021 3.68 M 1.25 M 0. X -4.21 CN

References:

ABC: 851 Dj: 851 Djk: 851 A: 851 573 Ai: 573 eQq: 851

Add. Ref. 409

Ref. 573 gives the rotational constant 8= 0.0102615 (species not given). For species 1021 , Re=— 0.0026 MHz (for theC and N'* species,

Re = same value within experimental error). Ref. 851.

Acrylonitrile Spectral Line Table

Isotopic Species Id. Rotatio nal Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

am,:ama^N" 1021 1. 1, 1-^ 2, 0, 2 Ground 0 1 25 908.70 851
1021 1, 1, 1«- 2, 0, 2 Ground 2 3 25 910.08 851

1021 1, 1. 1-^ 2. 0. 2 Ground 2 2 25 911.28 851

1021 1, 1, 1^ 2, 0, 2 Ground 1 2 25 911.78 851

1021 2, 0, 2^ 1. 0, 1 Ground 1 0 18 965.48 851

1021 2, 0, 2<- 1, 0. 1 Ground 2 2 18 965.48 851

1021 2, 0, 2<- 1, 0, 1 Ground 3 2 18 966.61 851

1021 2, 0, 2<^ 1, 0, 1 Ground 1 1 18 968.41 851

1021 2, 1, l*~ 1. 1, 0 Ground 2 1 19 426.67 851
1021 2, 1, 1^ 1, 1, 0 Ground 3 2 19 427.80 851

1021 2, 1, 1^ 1, 1, 0 Ground 1 0 19 429.06 851

1021 2, 1, 2-<- 1, 1, 1 Ground 2 1 18 512.14 851
1021 2, 1, 2->- 1, 1, 1 Ground 2 2 18 512.68 851
1021 2, 1, 2*- 1. 1, 1 Ground 3 2 18 513.31 851

1021 2, 1, 2<- 1, 1, 1 Ground 1 0 18 514.43 851

1021 3, 0, 3^ 2, 0, 2 Ground 28 440.84 851
1021 3, 1, 2^ 2, 1, 1 Ground 29 139.01 851
1021 3, 1, 3*- 2, 1. 2 Ground 27 767.31 851
1021 3, 2, 1^ 2, 2, 0 Ground 28 470.75 851
1021 3, 2, 2^ 2, 2, 1 Ground 28 457.34 851

1021 7, 0, 7^ 6, 1, 6 Ground 25 699.42 851
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Acrvlonitrile Spectral Line Table

Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. ' 1
F' F, F MHz ±MHz

1022 2, 0, 2«- 1, 0, 1 Ground 18 468.17 851

1022 2, 1, 1«- 1, 1, 0 Ground 18 911.15 851

1022 2, 1, 2-^ 1, 1, 1 Ground 18 032.46 851

1022 3, 0, 3«- 2, 0, 2 Ground 27 693.9 .15 851

1022 3, 1, 2«- 2, 1, 1 Ground 28 364.5 .15 851

1022 3, 1, 3<- 2, 1, 2 Ground 27 046.5 .15 851

1022 3, 2, 1«- 2, 2, 0 Ground 27 722.0 .15 851

1022 3^ 2! 2«- 2, 2, 1 Ground 27 709.5 .15 851

1023 2, 0, 2*- 1, 0, 1 Ground 18 864.60 851

1023 2, 1, 1«- 1, 1, 0 Ground 19 331.98 851

1023 2, 1, 2<- 1, 1, 1 Ground 18 405.33 851

1023 3, 0, 3<- 2, 0. 2 Ground 28 287.5 .15 851

1023 3, 1, 2'<- 2, 1, 1 Ground 28 995.49 .15 851

1023 3, 1, 3«- 2, 1, 2 Ground 27 605.5 .15 851

1023 3, 2, 1«- 2, 2, 0 Ground 28 319.0 .15 851

1023 3, 2, 2«— 2, 2, 1 Ground 28 304.8 .15 851

1024 2, 0, 2«- 1, 0, 1 Ground 18 882.63 851

1024 2, 1, 1*- 1, 1, 0 Ground 19 340.26 851

1024 2, 1, 2«- 1, 1, 1 Ground 18 432.63 851

1024 3 0, 3«— 2, 0, 2 Ground 28 315.2 .15 851

1024 3, 1, 2«— 2. 1, 1 Ground 29 008.07 .15 851

1024 3, 1, 3«- 2, 1. 2 Ground 27 646.6 .15 851

1024 3, 2, 1«- 2, 2, 0 Ground 28 344.7 .15 851

1024 3, 2, 2«— 2, 2, 1 Ground 28 331.6 .15 851

1025 2, 0, 2*- 1, 0, 1 Ground 18 410.18 851

1025 2, 1, 1-^ 1, 1, 0 Ground 18 846.25 851

1025 2, 1, 2<- 1, 1, 1 Ground 17 981.12 851

1025 3, 0, 3'<- 2, 0, 2 Ground 27 607.3 .15 851

1025 3, 1, 2«- 2. 1, 1 Ground 28 267.2 .15 851

1025 3, 1, 3-^ 2, 1, 2 Ground 26 969.6 .15 851

1025 3, 2, 1<- 2, 2, 0 Ground 27 634.4 .15 851

1025 3, 2, 2«- 2, 2, 1 Ground 27 622.4 .15 851

1026 2, 0, 2<- 1, 0, 1 Ground 2 2 18 638.14 851

1026 2, 0, 2*- 1, 0, 1 Ground 1 0 18 638.14 851

1026 2, 0, 2«- 1, 0. 1 Ground 3 2 18 639.17 851

1026 2, 0, 2<- 1, 0, 1 Ground 1 1 18 640.99 851

1026 2, 1, 1«- 1, 1, 0 Ground 2 1 19 190.57 851

1026 2, 1, 1<- 1, 1, 0 Ground 3 2 19 191.72 851

1026 2, 1, 1*- 1, 1, 0 Ground 1 0 19 192.98 851

1026 2, 1, 2«- 1, 1, 1 Ground 2 1 18 098.69 851

1026 2, 1, 2*- 1, 1, 1 Ground 2 2 18 099.18 851

1026 2, 1, 2«- 1, 1. 1 Ground 3 2 18 099.85 851

1026 2, 1, 2<- 1, 1, 1 Ground 1 0 18 100.97 851

Isotopic Species

C'^HoiC'^HC'^N'"

C'^H,:C"HC"N"'

C'2H,:C'2HC'2N'*

C'2H,:C"DC'2N'^
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1030 Cyclopropene

C3H4 Coy

Molecular Constant Table

CaH9CH:C<;H

Isotopic Species
Pt.

up.
Id.

i\0.

A
MHz

B
MHz

C
MHz

D,,

ivinz ivinz

A
Amu A'^

K

C'2 H2C'2H:C>2 H 1031 30063.7 M 21 825.6 M 13 795.7 M
C'%H2C'2D:C>%H Cs 1032 26898.7 M 20520.1 M 12606.1 M
C'%H2C'2D:C'%D C2V 1033 23179.6 M 20 102.0 M 11585.4 M
C'%DHCi2H:Ci%H C.S 1034 28 794.6 M 19356.5 M 13011.6 M

Id.

No.
Ma

Debye
Ml.

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d

1/cm
CO), d

1/cm
tO(. d

1/cm
w,, d

1/cm

1031

1032

1033

1034

.454 M

.433 M

.461 M

.466 M

0. X
.1.56 M

0. X
0. X

0. X

0. X
.043 M

References:

ABC: 866 m: 866

Add. Ref. 343

Cyclopropene Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.
Vib. State Hype

F/
1
F'

rfine

F, F
Frequency
MHz

Acc.

±MHz
Ref.

C'2 H2C>2H:C>2 H 1031 1, 0. 1^ 0, 0, 0 Ground 35 621.3 866
* *

1031 2, 1, 1^ 2, 1, 2 Ground 24 089.6 866

1031 4, 2, 2^ 4, 2, 3 Ground 34 935.4 866

5, 3, 2^ 5, 3, 3 Ground ouu

1031 7, 4, 3^ 7, 4, 4 Ground 27 599.8 866

1031 9, 5, 4<- 9, 5. 5 Ground 33 353.4 866

1031 12, 7, 5^12, 7, 6 Ground 19 784.3 866

C'2 H2C'2D:C'2 H 1032 1, 0, 1^ 0, 0, 0 Ground 33 126.1 866
* *

1032 2, 1, 1^ 2, 1, 2 Ground 23 741.6 866

1032 4, 2, 2^ 4, 2, 3 Ground 36 498.7 866

1032 5, 3, 2^ 5, 3, 3 Ground 25 209.6 866

1032 7, 4, 3^ 7, 4, 4 Ground 34 726.6 866

1032 8, 5. 3^ 8, 5, 4 Ground 20 700.9 866

1032 10, 6, 4^10, 6, 5 Ground 27 649.2 866

1032 12. 7. 5^12, 7, 6 Ground 35 306.1 866

C'2 H2C'2D:C'2 D 1033 1, 0, 1^ 0, 0, 0 Ground 31 687.4 866
* +

1033 2, 1, 1-^ 2, 1, 2 Ground 25 549.3 866

1033 3, 2, 1^ 3, 2, 2 Ground 21 429.0 866

1033 5, 3, 2^ 5, 3, 3 Ground 37 894.2 866

1033 6, 4, 2^ 6, 4, 3 Ground 30 819.7 866

1033 7, 5, 2^ 7, 5, 3 Ground 23 124.0 866

1033 10, 7, 3^10, 7, 4 Ground 28 955.5 866

1033 11, 8, 3^11, 8, 4 Ground 19 647.9 866

Ci2^DHC'2H:Ci%H 1034 1, 0, 1^ 0, 0, 0 Ground 32 368.0 866

1034 2, 1, 1^ 2, 1, 2 Ground 19 034.3 866

1034 3, 1, 2^ 3, 1, 3 Ground 37 508.9 866
1034 4, 2, 2*- 4, 2. 3 Ground 24 449.1 866
1034 6. 3, 3<- 6, 3, 4 Ground 27 632.7 866

1034 8, 4, 4<- 8, 4, 5 Ground 29 165.3 866
1034 10, 5, 5^10, 5, 6 Ground 29 446.2 866
1034 12, 6, 6^12, 6. 7 Ground 28 790.1 866
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1040 — Propyne Molecular Constant Tahic
Methylacetylene, Propine

C3H, C3V CHjCiCH

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MH z

DjK
MHz

A
Amu A^

K

C'^HsC'^'-C'^H C V 1041 8 545.84 M 8545.84 M .00296 .1629

C'^HsC'^-C'^'H cl 1042 8542.28 M 8542.28 M .16

Cav 1043 8313.23 M 8313.23 M .16

C3V 1044 8290.24 M 8290.24 M .13

C'^HjC'^iC'^D Q 1045 7 788.14 M 7 788.14 M .002 .142

C3V 1046 6734.31 M 6734.31 M .002 .090

Cs 1047 8 155.67 M 8025.46 M .003 .13 -.997

Cs 1048 7765.73 M 7630.99 M .002 .13 -.997

Cs 1049 7440.77 M 7331.96 M .001 .12 -.997

Cs 1051 7095.09 M 6982.56 M .004 .11 -.997

C3V 1052 7355.75 M 7355.75 M .002 .102

Id.

No. Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
cub d

1/cm
Wc d

1/cm
Wd d

1/cm

1041 .75 M 0. X 0. X 633 2 328 2

References:

ABC: 247,639 Dj: 639,745 Djk: 247,639,745 k: 639 434 w: 864

Add. Ref. 200,282,302,426,461,666,687

For species 1041, vm=1, 8 = 3551.1 MHz, q<,= 9.06 MHz, ^9= 0.95; v,„=l, 6 = 8569.75 MHz, q,o= 16.76 MHz, Cio=1.00. Ref. 864.

a,o= -23.92 MHz, a=1.15. Ref. 200.
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Propyne ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. v' • v' F/ F' F MHz ±MHz

C'2H3C'2;C'2H 1041 2, O'^ 1, 0 Ground 34 183.37 .10 247
1041 2 o<— 1 0 0 Q- 1 ^4. 978 QftOt" ^ 1 0. 70 864
1041 2! 1^ 1! 1 Ground 34 182.71 .10 247
1041 2, l'^ 1, 1 0, 0;1,±1 34 246.30 864'
1041 2, 1<- 1, 1 0, 0;1,+ 1 34 277.05 864

1041 2, 1^ 1, 1 0, 0;1,±1 34 313.21 864'

1041 3, 0<— 2 0 Ground SI 274 7S .10 247
1041 3, 0<- 2, 0 1,±1;0, 0

1

51 307.53 864
1041 3, 0-^ 2, 0 0, 0;1.±1

1

51 418.75 864

1041 3, 1-^ 2, 1 Ground
1

51 273.76 .10 247

1041 3, l'^ 2, 1 l.±l;0, 0
1

51 280.45 864'

1041 3, 1*— 2, 1 1,+ 1;0, 0
1

51 304 05 864
1041 3, 1"^ 2'

1 1,±1;0, 0
1

51 334.81 864'
1041 3, 1^ 2, 1 0, 0;1,±1

1

51 369.12 864'

1041 3, 1*- 2, 1 0, 0;1,+ 1
1

51 415.35 864

1041 3, 1^ 2, 1 0, 0;1,±1
i

51 469.85 864'
1041 3, 2«— 2, 2 Ground

|

51 270 86 .10 247
1041 3] 2-<- 2, 2 1,+ 1;0, 0 51 296.33 864
1041 3, 2<- 2, 2 1,±1;0, 0 51 305.93 864
1041 3, 2-«- 2, 2 0, 0;1,+ 1 51 410.51 864

1041 3, 2«- 2, 2 0 "n- 1-1-1 51 418.23 864
1041 5^ 0*— 4, 0 85 457 29 .20 745
1041 5, 1*- 4^ 1 85 455.67 .20 745
1041 5, 2*- 4, 2 85 450.78 .20 745

1041 5, 3<- 4, 3 85 442.61 .20 745

- 1041 5, 4«- 4, 4 85 431.34 .20 745
1041 7, 0«— 6, 0 1 1 9 638 22 .25 745
1041 7! 1-^ 6^ 1 119 635.97 .25 745
1041 7, 2^ 6, 2 119 629.13 .25 745
1041 7, 3^ 6, 3 119 617.67 .25 745

1041 7, 4-^ 6, 4 119 601.62 .25 745
1041 7 5<— 6, 5 1 19 581 19 .25 745
1041 7I 6-^ 6, 6 119 556.00 .25 745
1041 8, 0-^ 7, 0 136 727.93 .30 745
1041 8, 1-^ 7, 1 136 725.36 .30 745

1041 8, 2^ 7, 2 136 717.60 .30 745
1041 8, 3'«— 7, 3 1 36 704 48 .30 745
1041 8^ 4*- 7, 4 136 686.19 !30 745
1041 8, 5<- 7, 5 136 662.74 .30 745
1041 8, 6<- 7, 6 136 634.03 .30 745

1041 8, 7<- 7, 7 136 600.15 .30 745
1041 9, 0<— 8, 0 1 "i^ 81 7 \ f\ .30 745
1041 9, 1<- 8, 1 153 814.27 .30 745
1041 9, 2-«- 8, 2 153 805.37 .30 745
1041 9, 3-^ 8, 3 153 790.66 .30 745

1041 9, 4-«- 8, 4 153 770.15 .30 745
1041 9, 5«- 8, 5 153 743.72 .30 745
1041 9, 6->- 8, 6 153 711.55 .30 745
1041 10, 0«- 9, 0 170 905.66 .35 745
1041 10, I*- 9, 1 170 902.37 .35 745

I. Certain frequencies with /-doubling have the same designations in Jaseja's article.
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Propyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency

1

1

Acc.
1

Ref.

No. Quantum Nos. F' F' r MHz — iVl I ] L
1

104,1 10 9«— Q 9 170 HQ9 1

1

74"^

1041 10, 3<- 9, 3 170 876.27 .35
1

745
1041 10, 4<- 9, 4 170 853.50 .35

1

745
104.1 lU, 0^ 7, D 1 70 R9d 1 ^1 i\j OZ'*. lo .00

1

104.1 in A* Q AlU, 0^ V, 0 1 7n 7nft 90L i\j i 00.zv .00 t^O

104.1 in 7«— Q 7 .00

1041 11, 0<-10, 0 187 993.69 .40
i

745
1041 11, 1*-10, 1 187 990.02 .40 745
104.1 11 9<—10 9 107 070 r>A10 1 y I 7.0*T 40
1041 11 3*—10 3 1R7 Qfil 41lot .'Tl .40 745

1041 11 4<—10 4 1R7 Q^fi ^4 .40
1

745
1041 11! 5<-lo! 5 187 903.96 .40

1

745
1041 11, 6'«-10, 6 187 864.42 .40 745
1041 11 7«—10 7 lft7 H17 Q"^ .40 74"^

1041 11 8*—10 8 187 76^ Qfi .40
1

745

1041 1 ^ 0«—1 9 0 999 1^i(S 71 .45 745

1041 13, 1<-12, 1 222 162.46 .45
1

745
1041 13, 2<-12, 2 222 149.80 .45 745
1041 999 19Q 4^^ 74^
104.1 1 ^ 4«— 1 9 4 999 AQQ 4"^ 1 74

1041 1^ '^«—19 999 OfiO Q"^

1041 13, 6<-12, 6 222 014.44 .45
1

745
1041 13, 7<-12, 7 221 959.38 .45

I

745
1041 14 n«—1^ 0 9^0 9'%9 14 ^0 1

i 4-0

1041 1«—13 1 9^Q 947 fi9 .50 745

1041 14 2*—13 2 239 233.92 50 1 745

1041 14^ 3^13! 3 239 210.93 ^50
1

745
1041 14, 4<-13, 4 239 178.97 .50

1

745
1041 1 239 138.04 ^0 745
1041 14, 6-^13, 6 239 087.81 .50

1

745

ri2ij pi3:pi2iJ 1042 vrrouncl 34 169.13 14 1 947z^ i

1042 2, 1^ 1, 1 Ground 34 168.47 .14
1

247

f I3U pi2:pl2fl 1043 2 o<— 1 0 33 252.88 .10
1

947

1043 2] 1<- I, 1 Ground 33 252.22 !io
1

247

ri2jj ri2:pi3u 1044 2 0*— 1 0 1 wrrkiin rl\yl \j UIIU 33 160.94 .10 1 247
1044 2 1«— 1 1 1 w¥*i~tiin fi\yl \J UllU 33 160.35 .10

1
247

ri2IJ pi2:pi2n 0 n«— 1 0 r A 31 152.56 10 947

1045 2, 1<- 1, 1 Ground 31 152.00 .10
1

247
1045 3, 0<- 2, 0 Ground 46 728.72 1

1

639
104"^ Ground 46 727.86 1

* ^
\

IKrifO ^ 9«— 9 9 Ground 46 725.32 1
*

1

OoV

ri2r\ pi2:pi2r)
v-« '-'3 • L/ 9 n*— 1 0Z, 1, u tjrounci 26 937.24 1 0 1.11/

1

9il7

1046 2, 1<- 1, 1 Ground 26 936.87 .10
1

247
1046 3, 0^ 2, 0 Ground 40 405.75 •1

I

639
^ 1 «— 9 10, 1^ z, 1 Ground 40 405.21 1 !.1

1

1046 3, 2«- 2, 2 Ground 40 403.60 .1 639

C'^HjDC'^lC'^H 1047 1, 0, 1<- 0, 0, 0 Ground 16 181.12 •1
1

639
1047 2, 0, 2<- 1, 0, 1 Ground 32 362.08 •1 639
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Propyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine Frequency Acc. Ref.

No. Quantum Nos. v' • v' 1 F' F' F F MHz ±MHz

C'^HjDC'^iC'^H 1047 2, 1, l'^ 1, 1, 0 Ground
1

32 491.86 639

1047 2, 1, 2<- 1, 1, 1 Ground 32 231.44 .1 639
1047 3, 0, 3^ 2, 0, 2 Ground

1

48 542.62

•J

639
1047 3, 1, 2^ 2, 1, ( »mii nn 48 737.52 639

1047 3, 1, 3«— 2, 1, 2 Ground 48 346.90 A 639

1047 3, 2, 1<- 2. 2. 0 ( »rnii nn 48 540.33 639
1047 3, 2, 2*- 2, 2, (iron Tin 48 539.96

\
639

C'^HDaC'^lC'^H 1048 2, 0, 2<— 1, 0. Ground 30 793.13 639
1048 2, I, 1^ h h 0 Ground 30 927.55 A 639
1048 2, 1, 2<- 1, 1, 1 Ground 30 658.07 639
1048 3, 0, 3^ 2, 0, 2 ( -wTf'i 1 1 n

H

1

46 189 01 •J 639
1048 3^ 1^ 2*- 2" 1'

( »rri 1 1 n

H

VTl uu 1 1 VJ 46 391 00
\

639

1048 3, 1, 3^ 2, 1, 2 Ground 45 986.74 639
1048 3, 2, 1^ 2, 2, 0 Ground 46 187.46

•}
639

1048 3, 2, 2^ 2, 2, 1 Ground 46 186.84 639

C'^HjDC'-lC'^D 1049 2, 0, 2^ 1, 0, 1 Ground
1

29 545.33 639

1049 2, 1, 1-^ 1, 1, 0 Ground 29 653.70 A 639

1049 2, 1, 2^ 1. 1, 1 Ground 29 436.09 } 639

1049 3, 0, 3<- 2, 0, 2 Ground
1

44 317.72 639
1049 3, 1, 2^^ 2, 1, 1 Ground 44 480.44

\
639

1049 3, 1, 3^^ 2, 1, 2 Ground 44 154.10 639
1049 3, 2, 1^ 2, 2, 0 Ground 44 315.50 •J 639
1049 3, 2, 2^ 2, 2, 1 Ground 44 315.24 639

C'^HDjC'^iC'^D 1051 2, 0, 2^^ 1, 0, 1 Ground
1

28 155.14 639
1051 2, 1, 1*- h h 0 Ground 28 267.33 A 639

1051 2, 1, 2^ 1, 1, 1 Ground 28 042.28 639
1051 3, 0, 3^ 2. 0. 2 ( »rni 1 n

H

1

42 232 30
•}

639
1051 3' 1' 2^ 2, 1, 1 ( .roll nn 42 400 70

\
639

1051 3, 1, 2, 1, 2 Ground 42 063.15 639
1051 3' 2' 1^ 2^ 2] 0 42 230 61 •J 639
1051 3. 2, 2^ 2, 2, ( »mi I n n 42 230 22 639

C'^DaC'^lC'^H 1052 2, 0^ 1, 0 Ground 29 422.89 639
1052 2, 1^ 1, 1 Ground 29 422.50 639
1052 3, 0^ 2, 0 Ground 44 134.19

:j
639

1052 3, 1^ 2, 1 Ground 44 133.62 639
1052 3, 2^ 2. 2 Ground 44 131.76 639
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1060 — 1,1-Dichlorocyclopropane Molecular Constant Table

Cgv Hg^^ ^^2^^

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C'%H2C'2H2C'%Clf r
V-.2V 1061 3 981.81 M 2919.15 M 1 949.39 M -.04570

C>2^H2C>2H2C'%C1«C1" Cs 1062 3955.25 M 2849.15 M 1911.65 M -.08250

C'%D2C>2D2Ci%Clf C2V 1063 MM Z /OU.ol MiVl IVl .14407

C'%D2C>2D2C>%C1»5C1" Cs 1064 3431.18 M 2697.41 M 1 799.02 M .10085

C '^^HUC '^H2C ''^Llf c 1065 3835.71 M 2878.11 M 1917.95 M .00133

c-C'%HDC'2H2C'%CP5CP^ 1066 1
-.04213

t-C>2\,HDC'2H2C'%CP»CF c, 1067
1
-.03178

C'%H2C'3H2C'%Clf 1068 3888.15 M 2909.60 M 1 930.87 M
1

.0001

1

Id. Mb eQq eQq eQq tUa d oji, d ai(. d tOd d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

1061 0. X 1.58 M 0. X -43.545 aa 4.100 bb 39.445 cc

1063 -43.45 aa 3.96 bb 39.49 cc

References:

ABC: 964 fc: 964 /x: 964 eQq: 964

For species 1066 (A -C)/2 = 966.94 MHz: for species 1067 (A -C)/2 = 962.37 MHz. Ref. 964.

I
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1,1-Dichlorocyclopropane Spectral Line Table

Isotopic Species
1

Id.
1

Rotational Vib. State Hyperfine
1

Frequency Acc. Ref.

No.
1

Quantum Nos
1

F' F, F
i

MHz ±MHz

C'%H2C'2H.C'%Clf, 1061
1

2, 0, 2<- 1. 1. 1
1

Ground
1

8 2S0.4 964
1061

1
2, 1, 1, 0, 1

1

1
9 833.3 964

1061
1

2, 2, 1<- 1, 1, 0
1

Ground
1

13 899.3 964
1061 3 \ 2

1

Ground 13 447.3 964
1061 4^ \\ 3^ 4, 0, 4 Ground 8 9S5.2 964

1061
1

4, 2, 3-^' 4, 1,

1

4
i

Ground
i

9 967.S 964
1061 4, 3, 2^ 4, 2, 3 l^rrtiinH

1
8 909.3 964

1061
1

4, 4, 0^ 4, 3, 1
1

Ground
1

9 598.3 964
1061

1

5 3 4
1

Ground
1

10 441.2 964
1061

1

4' 2^ 5, 3, 3 Ground
1

10 694.4 964

1061
1

f. 9 5
i

Ground
1

1
11 007.3 964

1061 6, 4, 3«- 6, 3, 4
1

1
11 S21.0 964

1061
1

7, 3, 4^ 7, 2, 5
i

Ground
1

9 489.9 964
1061 7, 5, 2-^ 7, 4, 3

1

Ground 10 603.1 964
1061 8, 4, 4*- 8, 3, 5 ( .rrtiinri

1
9 447.6 964

1061
1

8, 5, 3«_ 8, 4, 4
i

Ground
1

9 2S2.1 964
1061 9^ s! 4<- 9^ 4^ Ground

1
8 836.8 964

C'^HsC'^HaC'^CPCF 1062
1

2, 2, 1^ 1. 1, 0
1

Ground
1

13 781.8 964
1062 3, 1, 3«- 2, 0, 2

1

Ground 13 232.1 964
1062

1

4, 1, 4-^ 3, 0, 3
1

Ground 16 826.1 964
1062 4 2^ 3«— 4 1 4

1

Ground 9 861.9 964
1062

i
4! 4! 0^ 4! 3! 1 Ground 9 899.9 964

1062
I

4. 1 *— 4. 2
1

Ground
1

10 580.7 964
1062 5, 4, 1-^ 5, 3, 2

1

(»roll nH
1

8 857.4 964
1062

1

5, 4, 2-<- 5, 3, 3
1

Ground
1

10 863.7 964
1062 6, 4, 3«- 6, 3, 4

1

Ground 11 601.2 964
1062 7, 5, 2-^ 7, 4, 3

1

\Jl \J Ul lU
1

11 121.9 964

1062
1

8, 4, 4*- 8, 3, s
1

Ground
1

8 2S9.2 %4
1062 9^ 5! 4<- 9!

4"
s Ground

1
9 025.6 964

C'^^DsC'^DzC'^Clf 1063
1

3, 0. 3<- 2, 1, 2
i

Ground
1

i

12 062.6 %4
1063 3, 1, 3-^ 2, 0, 2 Ground

1
12 403.3 964

1063 3, 2, 2-^ 2, 1, 1 Ground
1

15 869.4 964

1063 1 4, 0, 4<— 3, 1, 3 Ground 15 860.2 964

1063
1

4!
2' 3<- 4! r. 4

1

Ground
1

8 605.0 964

1063
1

5 5 0*— 5 4
1

1
1

Ground
1

8 958.4 964
1063 si 5! 1*- si 4^ 2 Ground

1
9 448.0 964

1063
i

6, 4, 3«- 6, 3. 4
1

Ground
1

9 242.3 964
1063 6, 5, 2*- 6, 4, 3

1

Ground
1

9 554.8 964
1063 7, 3. 4«- 7, 2, 5 ( »rAiinn 9 425.7 964

1063
1

0 4. 4«— ft s
1

Ground
1

8 297.0 964
1063

1
8, 6, 2^ 8, 5, 3 Ground 9 075.4 964

C'%D2C'2D2C'%CPd" 1064
1

2, 1, 2«- 1, 0, 1
1

Ground
1

1
8 831.3 964

1064 2, 2, 1<- 1, 1, 0 C -.Frtnn riVTl \f UIIU
1

12 096.5 964
1064

1

3, 1, 3-^ 2, 0, 2
1

Ground
1

12 202.5 964
1064 4, 1, 4*- 3, 0, 3

1

Ground
1

15 665.6 964
1064 5, 5, 1^ 5, 4, 2 Ground

1
9 743.7 964

1064
1

6, 4, 3<- 6, 3, 4
1

Ground 9 275.7 964
1064 6, 5, 2^ 6, 4, 3

1

Ground
1

9 806.0 964
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1,1-Dichlorocyclopropane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos 1

1

f; F' F MHz ±MHz

1064 7 0, 4«— 7 2
1

5
1

Ground 9 064.3 964
1064 6, 2-<- 8 5, 3

1

( »rn 1 1 nH 9 689.8 964
1064 10, 5, 5*- 0 4 5

1

(•rolinn 9 560.8 964

1065 2 0 2*— 1, 1, 1 1 1 mil nH 8 191.0 964
1065 2 I 2«— 1 0 1

1

Ground 9 592.8 964
1065 2 2 1«— 0

1

Ground 13 429.5 964
1065 3! 0, 3-^ 2, 1, 2

1

iwrolinn 12 569.5 964
1065 4, 1, 3-^ 4, 0, 4

1

1 .mil nfl 8 767.0 964

1065 5, 1, 4«- 5, 0, 5 Ground 11 772.1 964
1065 5, 4, 2«— 5, 3, 3 Ground 9 964^8 964
1065 5, 5, o«— 5, 4, 1

1

Ground 11 752.0 964
1065 6, 4^ 3«— 6, 3, 4

1

Ground 10 863.8 964
1065

7'
3^ 4«- 7, 2, 5

1

Ground 9 488.8 964

1065 9, 4, 5^ 9, 3, 5
1

( »rnii nri 11 236.2 964

c-C'%HDC CPCl" 1066 5, 1, 4*- 5, 0, 5
1

Ground 11 529.8 964
1066 6, 4^ 3«— 6, 3, 4

1

Ground 10 957^8 964
1066 6, 5, 1«— 6, 4, 2

1

Ground 11 361.1 964
1066 9 4, 5«— 9, 3, 6

1

Ground 10 652.8 964
1066 10 5, 5«— 0, 4, 6

1

Ground 9 516.9 964

1066 10, 6, 4-^ 0, 5, 5
1

10 4SS 2 964

1067 4, 4, 4, 3, 1
1

Ground 8 995.9 964
1067 6, 4, 3<- 6, 3, 4

1

Ground 10 903^5 964
1067 6, 5, 1«- 6, 4^ 2

1

Ground 11 206.5 964
1067

7' 3' 4*- 7, 2, 5
1

Ground 9 141.0 964
1067 s] 5! 3<— 8, 4, 4

1

Ground 8 625.4 964

1067 9, 4, 5^ 9, 3, 6
1

Ground 10 758.8 964
1067 10, 6, 4«- 10! 5, 5

1

Ground 10 270.1 964

1068 4, 2, 3«— 3, 1, 2
1

Ground 20 853.91 964
1068 5! 5, 1<- 4, 0, 4

1

Ground 20 728.54 964
1068 s' 4, 4«— 8, 3, 5

i

Ground 8 487.4 964
1068 8^

5' 3«- 8^ 4! 4
1

Ground 8 485.0 964
1068 9, 5, 5^ 9, 4, 5

1

Ground 14 958. 964

1068 9, 6, 4<- 9, 5, 5
1

Ground 14 958. 964
1068 10, 5, 5-^ 10, 4, 6

1

Ground 10 060.25 964
1068 10, 6, 4<- 10, 5, 5

1

Ground 10 058.20 964
1068 11, 5, 6<- 11, 4, 7

1

Ground 13 171. 964
1068 11, 7, 4-*- 11, 6, 5

1

Ground 13 171. 964

243



1070 — y8-Propiolactone Molecular Constant Table

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

Oi%C'2H2Ci2H2Ci%0"' Cs 1071 12 408.76 M 5 244.39 M 3869.19 M -.677923

Id. Ma Mb eQq eQq eQq Wa d Oil, d COe d (Da d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

1071 3.67 M 2.00 M 0. X 120 1

References:

ABC: 694 k: 694 /x: 694 oj: 694

Add, Ref. 616, 695

Species 1071 A (MHz) B (MHz) C(MHz) K Ref.

v=l 12340.20 5247.05 3876.35 -.6761 694

v = 2 12261.00 5249.75 3883.57 -.6738 694

/3-Propiolactone Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos. F' F MHz ±MHz

0>%C'2H,C'2H2C'-^^0"5 1071
1

2, 0, 2^ 1, 0, 1 Ground 18 047.49 .1 694

1071 2, 1, 1^ 1, 1, 0 Ground 19 602.54 .1 694

1071 3, 0, 3^ 2, 0, 2 Ground 26 641.64 .1 694

1071 3, 1, 2<- 2, 1, 1 Ground 29 282.90 .1 694

1071
1

3, 1, 2^ 2, 1, 1 1 29 305.27 .10 694

1071
i

3, 1, 2^ 2, 1, 1 2 29 327.65 .20 694

1071 3, 1. 3^ 2, 1, 2 Ground 25 172.11 .1 694

1071 3, 1, 3^ 2, 1, 2 1 25 208.13 .10 694

1071 3, 1, 3^ 2, 1, 2 2 25 244.25 .20 694

1071 3, 2, 1^ 2, 2, 0 Ground 28 039.96 .1 694

1071 3, 2, 2^ 2, 2, 1 Ground 27 340.69 .1 694

1071 3, 2, 2^ 2, 2, 1 1 27 370.21 .10 694

1071 3, 2, 2<- 2, 2, 1 2 27 399.95 .20 694

1071 4, 1, 4^ 3, 1, 3 Ground 33 384.4 .2 694
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1080 — 1-Chlorocyclopropane Mi)lf'f ular Otnstant Table
Cyclopropyl Chloride

C3H5CI Cjj C^H2CH2C^HC1

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
c

MHz
D,

MHz
DjK
MHz

A
Amu A^

K

C>%H.C'-^H2C>%HCF5

C'%H2C'2H,C'%HC1"

Cs 1081

1082

16625. M
16085. M

3905.4 M
3810.4 M

3622.5 M
3540.8 M

-.9.565 '

-.9569 '

Id.

No.
Ma

Debye
Mb

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

CJa d

1/cm
tOi, d

1/cm
aj(. d

1/cm
(0,1 d

1/cm

1081 1.78 L 0. X —55.6 aa 23.5 bb 32.1 cc

1. The asymmetry parameter, k, was computed according to /<= (3bp+ l)/(bp— 1).-

References:

ABC: 818 k: 818 m: 995 eQq: 818

Add. Ref. 428,511

1-Chlorocyclopropane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. IT' F' F, r MHz ±MHz

C>%H2C>^H2C'%HCP^ 1081 3, 0, 3*- 2, 0, 2 Ground 3/2 1/2 22 562.3 818
1081 3, 0, 3«- 2, 0, 2 Ground 5/2 3/2 22 562.3 818
1081 3, 0. 3^ 2, 0, 2 Ground 9/2 7/2 22 565.9 818
1081 3, 0, 3^ 2, 0, 2 Ground 7/2 5/2 22 565.9 818
1081 3, 1, 2^ 2, 1, 1 Ground 7/2 7/2 22 996.5 818

1081 3, 1, 2^ 2, 1, Ground 5/2 3/2 23 003.1 818
1081 3, 1, 2<- 2, 1, Ground 7/2 5/2 23 003.1 818
1081 3, 1, 2<^ 2, 1, Ground 3/2| 1/2 23 007.0 818
1081 3, 1, 2<- 2, 1, Ground 9/2 7/2 23 007.0 818
1081 3, 1, 2^ 2, 1, Ground 5/2| 5/2 23 009.4 818

1081 3, 1, 2^ 2, 1, 1 Ground 3/2| 3/2 23 015.6 818
1081 3, 1, 3^ 2, 1, 2 Ground 7/2 7/2 22 148.7 818
1081 3, 1, 3^ 2, 1, 2 Ground 5/2| 3/2 22 154.5 818
1081 3, 1, 3*- 2, 1, 2 Ground 7/2 5/2 22 154.5 818
1081 3, 1, 3^ 2, 1, 2 Ground 9/2

1

7/2 22 157.8 818

1081 3, 1, 3^ 2, 1, 2 Ground 3/2| 1/2 22 157.8 818
1081 3, 1, 3^ 2, 1, 2 Ground 5/2| 5/2 22 160.4 818
1081 3, 1, 3^ 2, 1, 2 Ground 3/2| 3/2 22 164.0 818
1081 3, 2, 1^ 2, 2, 0 Ground 7/2 5/2 22 592.1 818
1081 3, 2, 1^ 2, 2, 0 Ground 5/2

1

3/2 22 602.4 818

1081 3, 2, 1^ 2, 2, 0 Ground 9/2| 7/2 22 606.6 818
1081 3, 2, 1^ 2, 2, 0 Ground 3/2| 1/2 22 616.5 818
1081 3, 2, 2*- 2, 2, 1 Ground 7/2| 5/2 22 573.5 818
1081 3, 2, 2<- 2, 2, 1 Ground 5/2

[

3/2 22 583.8 818
1081 3, 2, 2^^ 2, 2, 1 Ground 9/2

1

7/2 22 587.8 818

1081 3, 2, 2*- 2, 2, 1 Ground 3/2] 1/2 22 597.6 818
1081 4, 1, 3^ 3, 1, 2 Ground 7/2 5/2 30 667.5 818
1081 4, 1, 3*- 3, 1, 2 Ground 9/2 7/2 30 668.8 818
1081 4, 1, 4^ 3, 1, 3 Ground 9/2 9/2 29 527.1 818
1081 4, 1, 4^ 3, 1, 3 Ground 7/2 5/2 29 535.1 818

238-605 0-68— 17
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1-Chlorocyclopropane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F,
1
F

1

MHz ±MHz

c 1081 4, 1, 4^ 3, 1, 3 Ground V/Z

1

'

1 7/9 29 535.6 .1 818
1081 4, 1, 4^ 3, 1, 3 Ground 5/2

1
3/2 29 536.4

•J

818
1081 4, 1, 4^ 3, 1, 3 11/2

1

9/2 9Q =^36 0^7 0l>0.7 818
1081 4, 1, 4-^ 3, 1, 3 Ground 7/2

1
7/2 29 539.1 .1 818

1081 4 I 4«— 3 I 3 Ground 5/2
1

5/2 29 545.4 .1 818

1081 4, 2, 2*- 3, 2, 1 Ground
1

7/9
1

'/^ 30 151.0 .1 818
1081 4, 2, 2^^ 3, 2, 1 Ground 7/2

1

5/2 30 153.1
•}

818
1081 4, 2, 2^ 3, 2, \ 11/2

1

9/2 818
1081 4, 2, 2^ 3, 2, 1 Ground 5/2 3/2 30 158.3 .1 818
1081 4 2 3«— 3, 2, 2 Ground 9/2

1

7/2 30 104.3 .1 818

1081 4, 2, S'^ 3, 2, 2 Ground 7/9 30 106.2 .1 818
1081 4, 2, 3-^ 3, 2, 2 Ground 11/2 9/2 30 109.8

•}
818

1081 4, 2, 3<- 3, 2, 2 v7l out lU 5/2 3/2 30 119 0 818
1081 4, 3, 1<- 3, 3, 0 Ground 7/2

1
7/2 30 112.0 A 818

1081 A a
0,

3
^1

3
0, 0 Ground 5/2

1
5/2 30 113.5 .1 818

1081 4, 3, 1«- 3, 3, 0 Ground 0/9 1 7/9
1

'/z 30 113.5 .1 818
1081 4, 3, 1^ 3, 3, 0 Ground 7/2

1
5/2 30 118.8

•j
818

1081 4, 3, 1<- 3, 3,
n Ground 11/2

1

9/2 an 1 9J. Q 010
1081 4, 3, 1"^ 3, 3, 0 Ground 5/2

1
3/2 30 131.6 818

1081 A, Q
^1

3 0 Ground 9/2
i
9/2 30 131.6 .1 818

1081 4, 3, 2^ 3, 3, 1 Ground 7/9
1

'/z 30 112.0 .1 818
1081 4 3 2«— 3 3 1 Ground 9/2

i

7/2 30 113.5 818
1081 4! 3! 2-^ 3! 3! \ 5/2

1
5/2 30 1 1 3 1^

•j
818

1081 4, 3, 2-^ 3, 3, 1 Ground 7/9 "1/9 30 118.8 818
1081 4, 3, 2^ 3, 3, 1 Ground 11/2

1

9/2 30 124.9 818

1081 4, 3, 2^ 3, 3, 1 Ground 9/2 9/2 30 131.6 818
1081 4 3, 2*— 3 3 1 Ground 5/2

i
3/2 30 131.6 .1 818

c •%H2C'2H2C'%HC1" 1082 3, 0, 3^ 2, 0, 2 Ground Q/9 1 7/9
1

'/^ 22 036.2 .1 818
1082 3, 0, 3<- 2, 0, 2 Ground 7/2

1
5/2 22 036.2

•J

818
1082 3, 1, 2<- 2, 1, ( wFrki 1 n H\Jy U U 1 1 LI 7/2

1
5/2 22 453 2 818

1082 3, 1, 2-^ 2, 1, 1 Ground 5/2
1
3/2 22 453.2 A 818

1082 3, 2<— 2, 1^ 1 Ground 3/2
1
1/2 22 456.0 .1 818

1082 3, 1, 2*- 2, 1, 1 Ground 9/2 1 7/2 22 456.0 .1 818

1082 3, 1, 2^ 2, 1, 1 Ground 5/2
1

5/2 22 457.7
•}

818
1082 3, 1, 3«- 2, 1, 2 Iwrollnfl 5/2

1

3/2 21 644 8 818
1082 3, 1, 3<- 2, 1. 2 Ground 7/2

1
5/2 21 644.8 .1 818

1082 3, 1^ 3<— 2, 1^ 2 Ground 3/2
1
1/2 21 647.5 .1 818

1082 3, 1, 3^ 2, 1, 2 Ground 0/9^/z 1 7/9
1

'/z 21 647.5 .1 818
1082 3, 2, 1-^ 2, 2, 0 Ground 7/2

1

5/2 22 062.7 } 818
1082 3, 2, 1-^ 2, 2, 0 1 -.r/^ii nH 5/2

1

3/2 22 069 S 818
1082 3, 2, 1-^ 2, 2, 0 Ground 9/2

1
7/2 22 072.7 A 818

1082 Q
0, 2 2*— 0 0

1 Ground 7/2
1
5/2 22 045.2 .1 818

1082 3, 2, 2-^ 2, 2, 1 Ground 'i/9o/z 1 ^/9
1
^/Z 22 053.1 .1 818

1082 3, 2, 2-^ 2, 2, 1 Ground 9/2
1

7/2 22 056.7
•}

818
1082 3, 2, 2«- 2, 2, \ \_7l UlillU 3/2

i

1/2 99 Ofi9 7 818
1082 4, 0, 4<- 3, 0, 3 Ground 29 358.4 .3 818
1082 A.4-,

1
1

,

a^
0, 1 2 Ground 29 935.1 600

1082 4, 1, 4«- 3, 1, 3 Ground 28 856.2 600
1082 4, 2, 2«- 3, 2, 1 Ground 9/2

1

7/2 29 439.9 .1 818
1082 4, 2, 2^ 3, 2, ( _T**^i 1 n/*i 7/2

1

5/2 90 M.^ 7 A 818
1082 4, 2, 2<- 3, 2, 1 Ground 11/2

1
9/2 29 444.6 .1 818

1082 4, 2, 2*- 3, 2, 1 Ground 5/2
1

3/2 29 446.2 .1 818

1082 4, 2, 3<- 3, 2, 2 Ground
1

1

29 403.8 600
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1090 — Trimethylene Oxide
1,3-Epoxypropane, Oxetane

Molecular Constant Table

C:((H2CH2CH20;^

Isotopic Species
rt.

Gp.
la.

No.
A

MHz
B

MHz
C

MHz
L>j

MHz
L>JK

MHz
A
£\

Amu A^
K

1091 12045.2 M 11734.0 M 6 730.7 M
Cjv 1092 10910.53 M 8976.55 M 5860.99 M

1093 12044.6 M 11207.5 M 6554.6 M
2HDC>»H20'% 1094 11839.53 M 10 781.54 M 6466.75 M

Id.

No.
Ma

Debye
Mh

Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Ola d

1/cm
ojh d

1/cm
0)^. d

1/cm
(D,i d

1/cm

1091

1094

1.93 M
1.93 M

0. X
0. X

0. X
.02 M

100 1

References:

ABC: 896 m: 896 896

Add. Ref. 598,862

Ref. 896 gives the foUowing rotational constants for excited states:

Excited States

Species: (all values in MHz)

1091 1092 1093 1094

1st A: 12058.0 10899.39 12054.8 11852.0

B: 11726.0 8991.74 11201.3 10776.7

C: 6772.6 5894.41 6594.8 6504.6
2nd A: 12058.9 10890.54

B: 11718.8 8996.45

C: 6789.1 5908.07
3rd A: 12060.2 10880.5

B: 11710.0 9002.0

C: 6809.6 5924.3

4th A: 12058.0

B: 11698.7

C: 6827.6

Ref. 896 also gives, for species 1091, an inversion barrier height = 35 cm-
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Trimethylene Oxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos V F' F' F p MHz ±MHz

C'%H2C'2H2C'2H20'«^ 1091 0, 1<— 0, 0 0 \ -wTCiW nH 18 465.0 .1 896
1091 1^ 0, 1<— 0, 0, 0 1 18 498. 896
1091 2, 0, 2<— 1, 0, 1 Ground 32 223.3 896
1091 2, 0! 2-^ \\ q\ 1 1 32 358.6 •J 896
1091 2, 0, 2^ 1, 0, 1 2 32 405. 2. 896

1091 2, 0, 2«— 1, 0, 1 3 32 471.3 896

1091 2] 0! 2^^ 1, 0, 1 4 32 521.6 .1 896

1091 2I 1, 1«- 1, 1, 0 Ground 41 932.7 } 896
1091 2] \\ 1^ \\ \\ 0 3 41 940.5 896
1091 2, 1, 1^ 1. 1. 0 2 41 945.7 896

1091 2, 1, 1^ 1, i. 0 1 41 950.5 896
1091 2, 1, 2^ 1, 1, 1 Ground 31 926.0 '.I 896
1091 2, 1, 2*^ 1, 1, 1 1 32 043.4 896
1091 2, 1, 2^ 1, 1, 1 2 32 086.0

\
896

1091 2, 1, 2^ 1, 1, 1 3 32 138.9 896

1091 2, 1. 2<— 1, 1. 1 4 32 182. 2. 896
1091 3 3, 1^ 3, 1, 2 2 16 417.5 896
1091 3, 3, l'^ 3] 1, 2 1 16 443.8 896
1091 3!

3' 1^ 3! \, 2 Ground 16 490.2
•}

896
1091 4, 4, 1^ 4, 2, 2 Ground 17 268.2

\ 896

1091 4, 4, 1«— 4, 2, 2 3 17 278.1 896
1091 4, 4, 1<— 4, 2, 2 2 17 281.6 '.\ 896
1091 4, 4, 1«— 4, 2, 2 1 17 283.2 896
1091 5! 5! 1^ 5^ 3^ 2 Ground 18 346.5 •J 896
1091 5, 5. 1^ 5, 3, 2 1 18 452.1 896

1091 5, 5, 1<— 5, 3, 2 2 18 490.0 .1 896
1091 (>\ 2<— 6^ 3^ 3 1 25 928. 896
1091 (,] 2«— 6,

3'
3 Ground 26 081. 896

1091 i. 2^ l\ 5! 3 1 24 240. 896
1091 7, 5, 2-^ 7, 5, 3 Ground 24 592. 896

1091 7, 6, 2'^ 7, 4, 3 2 26 152.0 .1 896
1091 7, 6, 2^^ 7. 4. 3 1 26 215. 896
1091 7, 6, 2^ 7, 4, 3 Ground 26 333. 896
1091 8, 6, 2<- 8, 6, 3 1 23 460. 896
1091 8, 6, 2*- 8, 6, 3 Ground 23 890. 896

1091 8, 7, 2«^ 8, 5, 3 3 26 587.1 .1 896
1091 8, 7, 2^^ 8, 5, 3 2 26 630.1 .1 896
1091 8, 7, 2^ 8^ 5! 3 1 26 665. 896
1091

8' 7' 2^ 8! 5! 3 Ground 26 725. 896
1091 9, 7, 2^ 9, 7, 3 Ground 22 976. 896

1091 9, 8. 2<— 9. 6, 3 Ground 27 302.9 896
1091 9. 8. 2*— 9, 6, 3 1 27 332.3 \\ 896
1091 9. 8. 2-^ 9, 6, 3 2 27 337.0 896
1091 9. 8^ 2^ 9, 6, 3 4 27 341.8 •J 896
1091 9, 8, 2^ 9, 6, 3 3 27 345.0 896

1091 10, 9, 2^10, 7, 3 Ground 28 12s 0 896
1091 10, 9, 2^10, 7, 3 1 28 279.0 'l 896
1091 10, 9, 2^10, 7. 3 2 28 342.4 896
1091 10, 9, 2^10, 7, 3 3 28 421.2 896
1091 10, 9, 2^10, 7, 3 4 28 485.0 896
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Trimethylene Oxide Spectral Line Table

Isotopic Species
i

1
Id.

1
Rotational

1

1

1

Vib. State Hyperfine Frequency

1

Acc. Kef.

1
No.

j

Quantum Nos. V r 1 V r ivin/

ri2 H ri2H.r'2H.,oi'' 11,10, 2«-ll, 8, 3 Ground 29 252.6 .1 896

11,10, 2^11, 8, 3 2 29 717..5 .1 896
1091 1 1 Ifl 9*_1 1 Q Qll,lvF, J- 1 , 0, 0

3
0 90 ftO^ 9Z7 O7.J.Z . 1 soft

1091 1110 9<— 118^11, XU, Z,^ 1-1, 0, tX 4 3fl n40 ft 1
. 1

1 nQ9 9 1 9<— 1 0 1^, X, X, U, X
1
X 9ft '^ft9 ft'^zo ooz.uo 1

. 1

2, 1, 2^ 1, 0, 1 2 28 614.75 .1 955

2, 1, 2^ 1, 0, 1 3 28 654.5 .5 955
1092 9 1 9<— 1 0 1^, X, X, U, X Orounci 90 40'? ^Z7 470. -J

1
. X

1092 9 9 1 <— 1 10Z,, Z,, X^ X, X, u 0 00 ouo.o 1
. i

1092 9 9 1 1 10z, z, x^ X, X, yj 2 3Q c:7Q 700 <J 1 y. 1 \ 0'^'^yoo
1092 2, 2, 1^ 1, 1, 0 Ground 39 592.57 .1 955
1092 2, 2, 1^ 1, 1, 0 1 39 .592.6 .1 955
1092 ^ 0 9 190, Lf, Zi, X, Zi v?rounQ 00 1 00.0 J

1092 ^ 0 9 1 90, 0^ Z, X, Zi 2 38 01 S 700 7 X 0. i

a.0

1092 a 0 o«_ Q 1 0
«J, ii^ ±, 0 I 90 ftlO 79ZVi U X 0. 1 z 2 955

1092 4, 1, 3^ 4, 0, 4 3 26 426. 2. 955
1092 4, 1, 3^ 4, 0, 4 1 26 623.1 .1 955
1092 4, 1 Q«_ 4, n 4, rouna 98 80ft 0zo oou.^ 1

. X yOO

1092 A, 9 2^ A 1 A
T", Z, 0^ X, '* Q0 97 ^97Z J OZ 1 .

9z. yoO

1009 A 9 Q<_ 4 1 4.T", Z, T*, X, 97 7c;a 8 1
. X

4. 3, 2^ 4, 2, 3 1 22 097.3 .1 955
1 f)Q9 4, 3, 2->- 4, 2, 3 Ground 22 291.15 .1 955
1092 A 4. o<— 4^1 Ground 1 ft ft74 ft9 1

. 1

1092 4, 4, 1 4. "3 9 Ground 99 740 10 1
. 1 yoo

0, Z, 0^ 0, X, 4" 1X 94 ftl 9 0 1
. i yOD

1 009 5, 2, 3^ 5, 1, 4 Ground 24 960.27 .1 955
1092 5, 3, 3^ 5, 2, 4 3 27 613. 2. 955
1092 0, 0, 0^ 0, Z, 4 2 97 741 9z J J 4^1 .z 1

. X yoo
1092 <J, 0, J, Z, 4* I 97 847 ?Z J 04- J .0 1

. X yoo

1092 •J, 0, 0^^ 0, z, 4 vxround 98 Ofi'^ ?zo uuo.o 2 955
1092 5, 4, 2^ 5, 3, 3 2 24 531.6 .1 955
1092 5, 4, 2^ 5, 3, 3 Ground 24 889.50 .1 955
1092 ^ 1 <— 4 9 3 27 263. 2 955
1092 S 1 «— 4 9 2 27 450 2. yoo

1092 zz OOU..JO 2 yoo
1092 6, 4, 3-^ 6, 3, 4 3 28 573. 2. 955
1092 6, 4, 3^ 6, 3, 4 2 28 716.5 .5 955
1092 9ft 8^6 97 2 955
1092 XJ'L U UllU. 2 955

1092 ft 9<— fS 4 ^ 3 97 OQ^ 2 yoo
1092 6, 5, 2^ 6, 4, 3 Ground 28 624.7 .5 955
1092 8, 4, 4^ 8, 3, 5 Ground 28 818.6 .1 955
1009 ft ft 9<— 8 ^0, u, z^ 0, 0, 0 Ground 94 78^ '^^

. J. VOD
1092 10, 7, 3*-10, 6, 4 1 26 885. 5. 955

1092 in 7 q«_in f, 4. Vrrounci 97 9Q^ d. 1
. 1 voo

1092 19 ft 4<— 1 9 7 1^xz, 0, 4^ -l-Z, ( , 0 Ground 9ft 77ft 9

C'%H2C>2H2C'2;H20i\ 1093 2, 0, 2^ 1, 0, 1 Ground 31 605.4 .1 955
1093 2, 0, 2^^ 1, 0, 1 1 31 730. 3. 955
1093 2, 1, 2^ 1, 1, 1 Ground 30 871.35 .1 955
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Trimethylene Oxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. F' F MHz ±MHz

c %H2C'2H2C'^H20'% 1093 2, 1, 2-^ t, ii 1 1 30 985.7 .1 955

1093 6. 3, 3-^ 6, 3, 4 Ground 34 624.3 •1 955

6, 5, 2^^ 6, 3,
o
0 1 LI oiJZ.'+o Voo

1093 6, 5, 2-^ 6, 3, 3 Ground 27 656.0 ;i 955

-

1093 7 o. 7, 4, 3 Ground 29 751. 5. 955

1093 7, 6, 2^ "7 A
/, 4. 3 1 29 783.0 .1 955

1093 8, 5, 4<- 8, 5, 3 1 32 002.9 1 955
1 f\CiOlUvo 8, 5, 4-^ 8, 5,

oo Ground QO AA[\ 7c:

;}

yao

1093 8, 7, 2<- 8, 5, 3 Ground 32 973.15 955

1093 Q7, o. 9, 6, 4 1 29 910.5 .1 955

c'2^H2C'2HDC'2H20>% 1094 1, 0, 1<- 0 Ground 17 248.3 .1 955

1094 1, 0, 0, 0, 0 1 17 281.33 1 955
1 AO/1

2, 0, 1, 0, 1 Ground oi uo/.y

1094 2, 0, 2*- 1, 0, 1 1 31 187.2 ;i 955

1094 9 1
1

,

1, 1, 0 Ground 38 811.4 .1 955

1094 2, 1, l'^ 1 1
1, 1, 0 1 38 834.73 .1 955

1094 2, 1, 2<- 1, 1, 1 Ground 30 181.8 •1 955

2, 1, 2«- 1, 1, 1 1
on 9QA 1^

1094 3, 1, 2<- 3, 1, 3 Ground 23 488.5 \i 955

1094 3, 0, 3 Ground 24 336.87 .1 955

1094 3, 3, i'^ a 1o, i, 2 1 18 621.8 .1 955

1094 3, 3, i<- 3, 1, 2 Ground 18 635.55 •1 955

4, 1, 3^ 4, 1,
QQ 9/;7 n966 ZO/.UZ

1094 4, 1, 3^ 4, 1. 4 Ground 33 522.45 ;i 955

1094 A
4, 4, 0, 1 33 398.61 .1 955

1094 4, 2, 3^ 4, U, 4 Ground 33 646.22 .1 955

1094 4, 3, 2^ 4, 1, 3 1 24 730.0 •1 955

4, 3, 2^ 4, 1, Ground 9y| Q79 QZ4 o/Z.O

1094 5, 2, 3«- 5, 2, 4 Ground 33 123.27 \i 955

1094 C
^» 5, 1, 4 1 33 367.40 .1 955

1094 5, 3. 3^ O, 1, 4 Ground 33 610.18 .1 955

1094 6, 4, 3^ 6, 2, 4 1 33 462.65 955

6, 4, 3^ 6, 2, Ground 33 695.12

1094 7, 5, 3^ 7, 3, 4 1 33 884.65 955

1094 7, 5, 3*- 7, 3, 4 Ground 34 082.82 1 .1 955

1094 8, 6, 3-^ 8, 4, 4 1
1

1

34 926.2 1 .1 955

1094 8, 6, 3«- 8, 4, 4 Ground
1

35 051.33 .1 955
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1100 - 1,3,5-Trioxane Molec ular Constant Table
s-Trioxane, a-Trioxymethylene

CaHgOj C3V O^CHjOCHjOC^Hj

Isotopic Species

,

Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu !^

K

0'%C'2H20"^C'2H20'«C'^^H2

0'%C'2H2O'«C'2H2O'«C'%H2 Cs

1101

1102

5273.6 M
5225.0 M

5273.6 M
5225.0 M

Id.

No.
Ma

Debye
Mb

Debye
Ml

Debye
eOq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
a)|, d

1/cm
&>e d

1/cm
(i>,i d

1/cm

1101 0. X 0. X 2.08 M

References:

ABC: 1029 m: 253

1,3.5-Trioxane Spectral Line Table

Isotopic Species Id.

1

Rotational
j

Vib. State
1

Hyperfine Frequency
1
Acc. Ref.

No. Quantum Nos.
|

f; f' f, F MHz
1
±MHz

0'%C'2H20'«C'2H20'«C'2^H2 1101 2,-1,
1

Ground 21 094.3 253

0'%C'2H2O>6C'«H2O'6C'\H2 1102
1

2, 0, — 1, 0,
1

Ground 20 900. 253

1102 2, 1, «- 1, 1,
1

Ground 20 804. 253

1110 — Phosphorus Tricyanide Molecular Constant Table

C3N3P Cav P{CN)3

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C3V 1111 2326. M

References:

ABC: 446

Phosphorus Tricyanide Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.
Vib. State Hyperfine

F,'
1
F'

1

F, F
Frequency
MHz

Acc.
±MHz

Ref.

pb(C12N14)^ 1111 5, <- 4, Ground
1 1

23 265. 446
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1120 — 2-Butynenitrile Molecular Constant Table
Methylcyanoacetylene

C4H3N C3V HjCCiCCN

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz MHz
A

Amu A'^
K

C'^C'^N'" C3V 1121 2065.73 M 2065.73 M .0001 .0198

1122 2 010.63 M 2 010.63 M
1123 2054.77 M 2 054.77 M
1124 2048.81 M 2048.81 M

Cav 1125 2011.57 M 2011.57 M
Cav 1126 1858.15 M 1858.15 M .0145

C'^C'^N'" C3V 1127 1 817.75 M 1817.75 M
C'^C'^N'" C-av 1128 1841.79 M 1841.79 M

Id.

No.
Ma

Debye Debye
IX,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
(0|, d

1/cm
w, d

1/cm
(o,i d

1/cm

1121 -4.4 N14

References:

ABC: 559,1012 D.,: 559 Djk: 559,1009 eQq: 559
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2-Butynenitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. Xj F' IT MHz ±MHz

: pl2pi2M14 1191 wro unQ 94. 7ftft ftQ 1 000X \J\J7

1121 6, 1^ 5, 1 Ground 24 788.51 1009
1121 6, 2<- 5, 2 Ground 24 787.85 1009
1191 u, 0^ 0, 0 Ground f,u 1009

1121 Ground CL 4. 9d 7ftfi filZ4' (OO.VXX 1009

1 1 91 ft ^D, 0^ 0, 0 VTround 7 6 94. 7fift filZ4' fOlX.UX 1009

1121 6, 4*- 5, 4 Ground ftu 0 24 784.37 1009

1121 6, 4<- 5, 4 Ground 7 u 24 785.14 1009
1 191 U, 4*^ 0, 4* Ground cD 4- 94 IR'^ IdZ4 J 00. X4' 1009
1191 Ground 0 1 XOZ.7U 1000

1191 Q 1 «— R 1V, X* 0, X Ground Q7 1090 1 XOZ.U i 1009

1121 9, 2<- 8, 2 Ground 37 181.60 1009

1121 9, 3^ 8, 3 Ground 37 179.80 1009
1 1 91 9 4^ g 4 Ground 37 177.31 1009
1 191 7, 0^ 0, 0 Ground 37 174.24 1009

1 1 91I IZ

1

Q ft<— H ft r A\jround ^7 1 70 9Q 1009

1121 9, 7<- 8. 7 Ground 37 165.6 1009

1121 11, 0^10, 0 Ground 45 445.60 1009
1191 11 1<—10 1 Ground d^^ ddS 904*^ 4'4'O.^V/ 1009
1 191X XZ

X

11 2<—10 2 Ground d.'^ dd"? 00^0 440. 1009

1121 11 3<—10 3 \jl (_)UII(J dS ddl 70 1009

1121 lli 4-^10! 4 Ground 45 438.66 1009

1121 11, 5«-10, 5 Ground 45 434.72 1009
1 1 91X X^ X 11 6<—10 6 Ground dS 490 0840 4.L7,70 1009

1121 11! 7^10! 7 Ground 45 424.2 1009

1191xxzx 11 Q< in ftXX, 0* xu, 0 VTround 4q 41 7 c;40 4X i .0 1 000
1191X XZ X XX, xu, 7 Ground 4q 41 n 940 4XU.Z 1000

U3V- pl2/^121Vri4
\^ L\ 1 1 9^iX XZQ in 1 « Q 1xu, X* V, X Oround Q7 i<;9 40 9.z 1 000

1126 10, 9, 2 Ground 37 161.55 .2 1009

1126 10, 3-^ 9, 3 Ground 37 160.12 .2 1009
1 1 9fiX xzu If) A<— Q 4.xu, T"^ 7, ^ Ground ^7 1 "ift m .2 1009

1126 10, 5^ 9, 5 Ground 37 155.40 .2 1009

1126 10, 6<- 9, 6 Ground 37 152.26 .2 1009

1126 10, 0^11, 0 Ground 37 162.66 .2 1009

If
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1130 — l-Buten-3-yne Molecular Constant Table
Vinylacetylene

C4H4 Cj; HC:CCH:CH2

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

HC'2:C'2C'2H:C'2H2 c. 1131 4744.85 M 4329.73 M -.982316

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d

1/cm
«Jb d

1/cm
ojj. d

1/cm
(lig d

1/cm

1131 .43 M .09 M 0. X

References:

ABC: 379 k: 379 983

l-Buten-3-yne Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

HC'2iC'2C'2H:C'2H2 1131 1, 0, Ground 9 074.72 .03 983
1131 2, 0, 2*- 1, 0, 1

1

Ground 18 146.52 709
1131 2, 1, 1<- 1, 1, 0

1

Ground 18 564.74 709
1131 2, 1, 2«- 1, 1, 1

1

Ground 17 734.50 709
1131 3, 0, 3"^ 2, 0, 2

1

Ground 27 212.71 379

1131 3, 1, 2«- 2, 1, 1
1

Ground 27 845.35 .05 379
1131 3, 1, 3«- 2, 1, 2

1

Ground 26 600.00 .05 379
1131 3, 2, 1<- 2, 2, 0 Ground 27 237.09 .05 379
1131 3, 2, 2<r- 2, 2, 1

1

Ground 27 226.03 .05 379
1131 4, 0, 4«- 3, 0. 3

1

Ground 36 270.16 .05 709

1131 4, 1, 3*- 3, 1, 2
1

Ground 37 123.87 709
1131 4, 1, 4<- 3, 1, 3

1

Ground 35 463.23 709
1131 4, 2, 2<- 3, 2, 1 Ground 36 327.98 709
1131 4, 2, 3<- 3, 2, 2

1

Ground 36 298.87 709
1131 4, 3, 1"^ 3, 3, 0

1

Ground 36 310.02 709

1131 4. 3, 2-«- 3, 3, 1
1

Ground 36 310.02 709
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1140 — Pyrimidine Molecular Constant Table
1,3-Diazine, m-Diazine, Niazine

C,H,N, Qv C,HNCHCH:CHN,

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A''
K

C'%HN'^C'2HC'2H:C'='HN'%

C'%DN"'C'2DC''^H:C'2DN'%

1141

1142

6276.84 M
5692.48 M

6067.29 M
5457.33 M

3084.34 M
2 785.76 M

.87

Id. Ma Mr eQq eQq eQq Wa d d CO,, d oj^ d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. l/cm l/cm l/cm l/cm

1141 0. X 2.42 L 0. X

References:

ABC: 923 x: 923 fi: 1031

Pyrimidine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
|

Acc. Ref.

No. Quantum N OS. f; F' F
1

F MHz 1 ±MHz

C'2^HN'C2HC'2H:C'2HN>^^ 1141 2, 2, 0«- 1, 1, 1 Ground 27 680.
1

923

1141 2, 2, I*- 1, 1, 0 Ground 21 914.85
1

923
1141 3, 0, 3-^ 2, 1, 2 Ground 21 586.9

1

923
1141 3, 1, 3-^ 2, 0, 2 Ground 21 598.5 923
1141 3, 1, 2*- 2, 2, 1 Ground 27 403.5 923

1141 3, 2, 2"^ 2, 1, 1 Ground 28 083.53
1

923
1141 4, 0, 4«- 3, 1, 3 Ground 27 761.0 923
1141 4, 1, 4<- 3, 0, 3 Ground 27 761.0 923

1141 5, 2, 3<- 5, 1, 4 Ground 21 575.9
1

923
1141 5, 2, 4-*- 5, 1, 5 Ground 27 761. 923

1141 6, 3, 3-^ 6, 2, 4 Ground 21 543.
1

923

1141 6, 4, 3<- 6, 3, 4 Ground 21 571.8
1

923

1141 7, 3, 4-^ 7, 2, 5 Ground 27 741.1
1

923

1141 7, 4, 3*- 7, 3, 4 Ground 21 486.3
1

923
1141 7, 4, 4<- 7, 3, 5 Ground 27 741.1 923

1141 7, 5, 3*- 7, 4, 4 Ground 21 554.9
1

923

1141 8, 4, 4*- 8, 3, 5 Ground 27 714.5
1

923
1141 8, 5, 3<- 8, 4, 4 Ground 21 391.6

1

923

1141 8, 5, 4«- 8, 4, 5 Ground 27 719.9
1

923

1141 8, 6, 3— 8, 5, 4 Ground 21 539.
1

923

1141 9, 5, 4<- 9. 4, 5 Ground 27 680.
1

923

1141 9, 6, 3-«- 9, 5, 4 Ground 21 242.8 923
1141 9, 6, 4<- 9, 5, 5 Ground 27 689.7 923
1141 10, 6, 4-^10, 5, 5 Ground 27 625.2

1

923
1141 10, 7, 3<-10, 6, 4 Ground 21 019.7 923

1141 10, 7, 4<-10, 6, 5 Ground 27 651.
1

923
1141 11, 7, 4-^11, 6, 5 Ground 27 549.4

1

923
1141 11, 8, 3*-ll, 7, 4 Ground 20 703.6

1

923
1141 11, 8, 4<-ll, 7, 5 Ground 27 603. 923
1141 11, 9, 3-^11, 8, 4 Ground 21 564. 923

1141 12, 8, 4^12, 7, 5 Ground 27 442.8
1

923
1141 12, 9, 3<-12, 8, 4 Ground 20 279.1

1

923
1141 12,10, 3-^12, 9, 4 Ground 21 631.

1

923
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Pyrimidine Spectral Line Table

Isotopic Species Id. Rotationa [ Vib. State Hyperfine Frequency Acc. Ref.

INo. Quantum IS OS
17' 1."

r MHz ilVlrlz

1142 z. oz. Arf
1, 1, 1 Ground 24 9oo.l 923

1142 o
z.

o
z. 1*— 1, 1, 0 Ground 19 863.7 923

1142
•> A

z. 1, 2 Ground 19 495.3 923

1142 3, 1, 3^ 2, 0, 2 Ground 1 A C 1 A /Ily oiu.o AOOy23

1142 3, 1, 2*- 2, 2, 1 Ground z4 Do/.

4

AOOy2o

1142 3, 2, 2<— 2, 1, 1 Ground 25 434.7 923

1
1142 4, 0, 4<— 3, 1, 3 Ground 25 071.0 923

1
1142 4, 1, 4*— 3, 0, 3 Ground 25 071.0 923

i 1142 4, 1, 3^ 4, 0, 4 Ground 19 495.3 923

4, 2, 3-^ 4, 1, 4 Ground 19 495.3 923

1142 5, 1, 4^ 5, 0, 5 Ground 25 071.0 923
1142 r

i>.
r
t). 1, 4 Ground 19 470.3 923

11/19 c
«5? z.

c
t>. 1, 5 Ground 25 071.0 923

c Q
J,

r
J, 2, 4 Ground 19 487.1 923

11/19 o,
o
Z, o. 1, 5 Ground 25 058.5 923

1142 6, 3, 3^ 6, 2, 4 Ground ly 4z2.o AOOy2o

11/19 o.
O
O, /I <:

0, 2, 5 Ground OC ACO C25 Odo.o AOOy2o
11/19

0, /I f.o» 3, 4 Ground 19 470.3 923
11/19 7 o

o, 7 2, 5 Ground 25 038.4 923
11/19

7, 4, 3^ 7, J, 4 Ground ly OJO.O 093

1142 7, 4, 4^ 7,
0
J,

r
D Ground OC AOO /I25 U30.4

7
/

,

c
0, 7 A

4,
A4 Ground 1 A /I C/J Aly 4o4.0 093

Qo. /I QO, 3, 5 Ground 25 009.0 923
Qo»

c
3,

Qo. 4, 4 Ground 19 193.3 923
1142 8. 5, 4^ 8, 4, 5 Ground OC AAA A25 009.

0

AOO923
1142 8, 6, 3^ 8, 5, 4 Ground 19 443.3 AOO923

1142 y, 5, 4<— 9, 4, 5 Ground 24 969.9 923
1142 9, 6, 4<— 9, 5, 4 Ground 18 968.0 923
1142 y, 6, 4^^ 9, 5, 5 Ground 24 969.9 923
1142 9, 7, 3<- 9, 6, 4 Ground 19 448.4 923
1142 10, 6, 4^ 10, 5, 5 Ground 24 920.8 923

1142 1 A -7

/,
I A

6, 4 Ground 18 637.0 923
1142 1 A •7

/, 4*

—

1 A
6, 5 Ground 24 920.8 923

1142 1 AlU, Qo. 1 Alu. 7, 4 Ground 19 480.9 923

1142 11, 7, 4^ 11, 6, 5 Ground 24 O0O.4

1142 11, 8, 3^ 11, 7, 4 Ground 18 182.3 09Q

1142 11. 8, 4^ 11, 7, 5 Ground 24 O0O.4 09Q

1142 11, 9, 3*- 11, 8, 4 Ground 19 557.3 923

1142 12, 8, 4^ 12, 7_ 5 V^I (J UI lU 94 801 8 923

1142 12, 9, 4^ 12, 8^ 5 Ground 24 801.8 923

1142 12, 10, 3^ 12, 9, 4 Ground 19 693.7 923
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1150 — Furan Molecular Constant Table
Furfuran

C4H4O C^v C*H:CHOCH:C*H

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

D.,

MHz MHz
A

Amu A''
K

C'%H:C'2HO"'C'2H:C'%H 1151 9446.96 M 9246.61 M 4670.88 M .0476 .91614

C'%H:C'2HO'«C'2H:C'%H 1152 9447.66 M 8841.72 M 4 565.37 M
C'%H:C>2HO"*C'3H:C'%H Cs 1153 9295.41 M 9178.23 M 4616.25 M

Cs 9280.15 M 8638.48 M 4472.12 M .1)4/ /
"7 0 0 1 A

. I66IO

C'%H:C'='H0'«C'2H:C'%D C,s 1155 9383.47 M 8490.28 M 4455.53 M .0476 .63748

C'%H:C'2DO'«C'2D:C>%H C,v 1156 9033.33 M 8 160.52 M 4285.87 M .0451 .63233

C'%H:C>2HO>«C'2H:C'%H Cs 1157 9403.73 M 9043.68 M 4608.15 M

Id.

No.
Ma

Debye
Ml,

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
W|, d

1/cm
coj. d

1/cm
d

l/cni

1151 .661 M 0. X 0. X

References:

ABC: 956 A: 580 «: 580 m: 318

Furan Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

C'2^H:C'2HO'eC'2H:C'%H 1151 2, 0, 2^ 1, 0, 1
1

Ground 23 453.13 580
1151 2, 1, 2^ 1, 1, 1 Ground 23 259.30 580
1151 3, 1, 2-^ 3, 1, 3

1

Ground 23 352.47 580

1151 3, 2, 2^ 3, 0, 3
1

Ground 23 384.46 580

1151 4, 2, 2-^ 4, 2, 3
1

Ground 23 305.88 580

1151 4, 3, 2^ 4, 1, 3
1

Ground 23 402.53 580

1151 5, 3, 2^ 5, 3, 3 Ground 23 213.45 580

1151 5, 4, 2<- 5, 2, 3 Ground 23 440.06 580

1151 6, 4, 2^ 6, 4, 3 Ground 23 055.80 580

1151 6, 5, 2^ 6, 3, 3 Ground 23 507.71 580

1151 7, 5, 2^ 7, 5, 3
1

Ground 22 810.92 580

1151 7, 6, 2-^ 7, 4, 3 Ground 23 619.06 580
1151 8, 6, 2^ 8, 6, 3 Ground 22 458.99 580

1151 8. 7, 2^ 8, 5, 3 Ground 23 790.73 580
1151 8, 8, 1^ 8, 6, 2

1

Ground 19 011.46 580

1151 9, 7, 2<- 9, 7, 3
1

Ground 21 984.30 580
1151 9, 8, 2<- 9, 6, 3 Ground 24 043.08 580
1151 9, 9, 1^ 9, 7, 2 Ground 20 624.34 580
1151 10, 8, 2-^10, 8, 3 Ground 21 377.91 580
1151 10, 9, 2^10, 7, 3 Ground 24 399.77 580

1151 10,10, 1^10, 8, 2
1

Ground 22 540.27 580
1151 11, 9, 2^11, 9, 3 Ground 20 637.71 580
1151 11,10, 2^11, 8, 3 Ground 24 888.97 580
1151 11,11, 1^11, 9, 2 Ground 24 767.50 580
1151 12,10, 2«-12,10, 3

1

Ground 19 767.98 580

1151 12,11, 2^12, 9, 3
1

Ground 25 541.64 580
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Furan Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F, F MHz ±MHz

C'2^H:C'2HO'«C'='H:C'2^H 1152 2, 0, 2*- 1, 0, 1 Ground 23 083.9 .1 956

1152 2, 1, 2«- 1, 1, 1 Ground 22 537.9 1 956
1 1 C9
1 ioz q 1 Orf Q 1o, 1, Z< 0, 1,

QO Ground 00 0ZZ Oo/.Z VoO

1152 3, 2, 2-^ 3, 0, 3 Ground 22 936.8 ;i 956

1152 4, 2, 2'^ 4, 2, 3 Ground 22 226.4 .1 956

1152 4, 3, 4, 1, 3 Ground 23 115.1 .1 956

1152 4, 4, 1*- 4, 2, 2 Ground 17 729.3 956
c Q Orf C Qo, o, Z* o, o. 0 Ground Ol /17c: QZl 4/0.

o

VoO
1152 5, 4, 2<- 5, 2, 3 Ground 23 494.4 956
1152 5, 5, 1-^ 5, 3, 2 Ground 20 390.3 .1 956

1152 6, 4, 2<- 6, 4, 3 Ground 20 328.7 .1 956
1152 6, 5, 2<^ 6, 3, 3 Ground 24 196.7 1 956

0, 0, 1* O, 4,
OZ Ground oq Q7/; 1to V/0.

1

OCAVoO
1152 7, 5, 7, 5, 3 Ground 18 790.4 956
1152 7, 6, 2*- 7, 4, 3 Ground 25 379.1 .1 956

1152 8, 7, 2-^ 8, 5, 3 Ground 27 222.6 .1 956

1152 9, 6, 3*- 9, 6, 4 Ground 29 270.9 956
1 1 CO lU, /, o*^lU, /, Ground 07 AZ / ODO.O yoD
1152 11, 8, 3-<-ll, 8, 4 Ground 25 586.5 956

1152 12, 9, 3^12, 9, 4 Ground 23 097.4 .1 956

1 1 CQ o n Orf 1 n
z, U, z*^ 1, U, 1 trround oq 1/11 QZo IILV yoo

1153 2, 0, 2<- 1, 1, 1 Ground 23 024.7 956

1153 2, 1, 2-^ 1, 0, 1 Ground 23 144.2 .1 956

1153 2, 1, 2«- 1, 1, 1 Ground 23 027.0 .1 956
1153 3, 1, 2-^ 3, 0, 3 Ground 23 093.8 •1 956
1 1 C3
1 IDO o, 1, z< o, 1,

qo Ground OQ noq Qzo uyo.o OCA

1153 3, 2, 2*- 3, 0, 3 Ground 23 104.9 ;J 956
1153 3, 2, 2-«- 3, 1, 3 Ground 23 104.9 .1 956

1153 4, 2, 2-^ 4, 1, 3 Ground 23 077.5 .1 956
1153 4, 2, 2<- 4, 2, 3 Ground 23 077.5 •1 956
lloo o, Z< 4", 1,

qo Ground oq linnZo IIU.V VoO
1153 4, 3, 2-<- 4, 2, 3 Ground

1
23 110.9 ;5 956

1153 5, 3, 2-^ 5, 2, 3 Ground 23 046.0 .1 956

1153 6, 4, 2<- 6, 3, 3 Ground 22 991.5 .1 956

1153 6, 4, 2<- 6, 4, 3 Ground 22 989.3 956
lloo 0, o, 0, o, qo Ground 00 1 /IA CZO 140.

0

OCAyoo
1153 6, 5, 2-^ 6, 4, 3 Ground 23 144.2 \ 956
1153 7, 5, 2*- 7, 4, 3 Ground 22 906.5 .1 956

1153 7, 5, 2-^ 7, 5, 3 Ground 22 900.8 .1 956
1153 7, 6, 2-^ 7, 4, 3 Ground 23 183.7 •1 956
1 1 CQlloo

•7 n c
/, Z< O, 0 Ground OQ 1 7Q 1ZO 1 /O.l OCAyot)

1153 8, 6, 2*- 8, 5, 3 Ground 22 782.7
j

956
1153 8, 6, 2-^ 8, 6, 3 Ground 22 770.4 .1 956

1153 8, 7, 2"^ 8, 5, 3 Ground 23 240.7 .1 956
1153 8, 7, 2-^ 8, 6, 3 Ground 23 228.5 956
1153 9, 8, 2-^ 9, 6, 3 Ground 23 323.8 956
1153 9, 8, 2^ 9, 7, 3 Ground 23 299.4 956
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Furan Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
|

Frequency Acc. Ref.

No. Quantum Nos F' F
1

MHz ±MHz

C'%H:C''^HO'*C''^D:C'%H 1154 2, 0, 2«- 1, 1, 1 Ground 21 986.4 580

1154 2, 1, 2<- 1, 0, 1 Ground 22 696.3 580
1154 3, 1, 2<- 3, 0, 3 Ground 22 144.0 580
1154 o 9 9«— 5 1Z, o, 1, 3 Ground 22 477.6 580
1154 4, 2, 2^ 4, 1, 3 Ground 21 706.9 580

1154 4, 3, 2<- 4, 2, 3 Ground 22 654.8 580

5, 3, 2<- 5, 2,
0o Ground ZU vot.z OOvl

1154 5, 4, 2«- 5, 3, 3 Ground 22 998.2 580
1154 5, 5, 1<- 5, 4, 2 Ground 18 489.2 580
1154 6, 4, 2<- 6, 3, 3 Ground 19 942.6 580

1154 6, 5, 2«- 6, 4, 3 Ground 23 565.7 580
1154 6, 6, 1«- 6, 5, 2 Ground 20 541.8 580
1154 7, 5, 2«- 7, 4, 3 Ground 18 798.6 580
1154 7, 6, 2«- 7, 5, 3 Ground 24 410.9 580
1154 7, 7, 1<- 7, 6, 2 Ground 22 918.6 580

1154 8, 7, 2<^ 8, 6, 3 Ground 25 575.1 580
1154 8, 8, 0-^ 8, 7, 1 Ground 21 557.6 580
1154 8, 8, 1*- 8, 7, 2 Ground 25 584.7

1

580

1154 9, 9, O*- 9, 8, 1 Ground 25 628.6 580

1154 10, 9, 1*-10, 8, 2 Ground 19 666.2 580

1154 11, 8, 3<-ll, 7, 4 Ground 25 427.9 580
1154 11,10, 1«-11, 9, 2 Ground 23 481.7 580
1154 12, 9, 3-^12, 8, 4 Ground 23 934.4 580
1154 12,10, 2-^12, 9, 3 Ground 19 150.6 580

C'%H:C'2HO'«C'2H:C'%D 1155 2, 0, 2«- 1, 0, 1 Ground 22 617.5 580
1155 2. 1, 2<- 1, 1, 1 Ground 21 856.8 580
1155 3, 2, 2«- 3, 0, 3 Ground 22 497.9 580
1155 4, 3, 2"^ 4, 1, 3 Ground 22 906.5 580
1155 4, 4, 1«- 4, 2, 2 Ground 19 939.7 580
1155 5, 3, 2<- 5, 3, 3 Ground 19 572.5 580

1155 5, 4, 2<- 5, 2, 3 Ground 23 790.0 580
1155 5, 5, 1-^ 5, 3, 2 Ground 24 401.7 580
1155 6, 5, 2*- 6, 3, 3 Ground 25 436.8 580
1155 9, 6, 3'^ 9, 6, 4 Ground 24 757.1 580
1155 10, 7, 3«-10, 7, 4 Ground 21 685.3 580

1155 11, 8, 3«-ll, 8, 4 Ground 18 213.4 580

C'%H:C'2DO'«C'='D:C'2,H 1156 2, 0, 2*- 1, 1, 1 Ground 20 886.6 580
1156 2, 1, 2*- 1, 0, 1 Ground 21 890.9 580
1156 3, 1, 2«- 3, 0, 3 Ground 21 006.7 580
1156 4, 2, 2->- 4, 1, 3 Ground 20 246.5 580
1156 4, 3, 2<- 4, 2, 3 Ground 21 %5.1 580

1156 5, 3, 2«- 5, 2, 3 Ground 19 095.2 580
I loo 5, 4, 2<- 5, 3, Ground 22 592.6 con5o0
1156 5, 5, l'^ 5, 4, 2 Ground 19 851.7 580
1156 6, 5, 2^ 6, 4, 3 Ground 23 602.5 580
1156 6, 6, I— 6, 5, 2 Ground 22 647.1 580

259



'uran Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos f; F' F, F MHz ±MHz

C'%H:C'2DO'«C'2D:C'%H 1156 7 6, 2*- 7, 5, 3 Ground 25 061.3 580
1156 7 7, 0^ 7, 6, 1 Ground 22 436.8 580
1156 7 7. 1^ 7, 6, 2 Ground 25 828.6 580
1156 9 6, 3^ 9, 5, 4 Ground 24 720.3 580
1156 9 8, 1<— 9, 7, 2 Ground 21 683.1 580

1156 10 7, 3^10, 6, 4 Ground 22 966.5 580
1156 10 8, 2«-10, 7, 3 Ground 18 205.2 580
1156 11 8, 3^11, 7, 4 Ground 21 707.8 580
1156 11 9, 2^11, 8, 3 Ground 21 023.5 580
1156 12 9, 3*-12, 8, 4 Ground 21 360.1 580

1156 12 10, 2<—12, 9, 3 Ground 24 991.9 580

C'%H:C'2HO'6C'2H:C'%H 1157 2 0, 2<- 1, 0, 1 Ground 23 207.2 956
1157 2 1, 2^ 1, 0, 1 Ground 23 228.5 1 956
1157 2 1, 2^ 1, 1, 1 Ground 22 868.1 956
1157 3 1, 2*- 3, 1, 3 Ground 22 986.7 ;J 956
1157 3 2, 2«— 3, 0, 3 Ground 23 092.2 \ 956

1157 4 2, 2^ 4, 2, 3 Ground 22 836.55 \ 956
1157 4 3, 2^ 4, 1, 3 Ground 23 152.8 .1 956
1157 5 3, 2*- 5, 3, 3 Ground 22 547.1 956
1157 5 4, 2^ 5, 2, 3 Ground 23 280.0 ;{ 956
1157 6 4, 2*- 6, 4, 3 Ground 22 069.0 \ 956

1157 6 5. 2^ 6, 3, 3 Ground 23 511.9 956
1157 6 6, 1^ 6, 4, 2 Ground 19 133.7 •1 956
1157 7, 5. 2^ 7, 5, 3 Ground 21 366.1 956
1157 7, 6, 2^ 7, 4, 3 Ground 23 898.3 ;} 956
1157 7, 6, 2^ 7, 5, 3 Ground 23 740.3 .1 956

1157 8, 6, 2*- 8, 6, 3 Ground 20 423.6 .1 956

1157 8, 7. 2^ 8, 5, 3 Ground 24 501.3 956
1157 8, 7, 2^ 8, 6, 3 Ground 24 159.2 1 956
1157 8, 8. 1^ 8, 6, 2 Ground 24 338.1 956
1157 9, 7, 2^ 9, 7, 3 Ground 19 248.2 ;J 956
1157 9, 8, 2<— 9, 6, 3 Ground 25 394.7 956

1157 9, 8. 2^ 9, 7, 3 Ground 24 726.7 \ 956
1157 10, 8, 2^10, 7, 3 Ground 19 063.6 .1 956
1157 10, 8, 2-^10, 8, 3 Ground 17 863.7 956
1157 10, 9, 2-^10, 8, 3 Ground 25 461.6 ;J 956
1157 10, 10, 1-^10. 9, 2 Ground 24 174.7 \ 956

1157 11, 9, 2^11, 8, 3 Ground 18 311.2 \ 956
1157 11, 10, 2^11. 8, 3 Ground 28 384.5 956
1157 11, 10, 2^11, 9, 3 Ground 26 378.0

\
956

1157 12, 9, 3^12, 8, 4 Ground 29 605.5 956

1157 12, 9, 3-^12, 9, 4 Ground 29 323.1 956
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1160 — Thiophene Molecular Constant Table
Thiofuran

C4H4S S*HC:CHCH:C:},H

Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

D.,

MHz MHz
A

Amu A^

S%HC'2:C'2HC'2H:C'%H C,v 1161 8041.77 M 5418.12 M 3 235.77 M .0652 -.09182

S^%DC'2:C'2HC'2H:Ci%H C,s 1162 7437.32 M 5413.61 M 3131.82 M .0640 .05994

S3%HC'2:C'2DC'2H:C'2^H Cs 1163 7 856.13 M 5 138.14 M 3 105.23 M .0633 -.14420

S%HC'2:C>2DC'2D:C'%H Cs 1164 7 616.99 M 4914.50 M 2985.99 M .0669 -.16713

ĉ2v 1 1 Ac: 6587.67 M 4905.66 M 2810.88 M .0584 1 nooo

S'%HC'^:C'2HC'2H:C>%H 1166 8042.29 M 5 274.23 M 3 183.70 M .0789 -.13945

S3%HC":C'2HC'2H:C'%H Cs 1167 7 852.89 M 5418.34 M 3024.81 M .0661 -.04757

S3%C'2H:C'^HC'2H:C'%H 1168 7981.43 M 5319.23 M 3 190.63 M .0656

1

-.11138

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d

1/cm
oj), d

1/cm
Cl)^. d

1/cm
aiji d

1/cm

1161 .6 M 0. X 0. X

References:

ABC: 654,935 A: 654,935 «: 654,935 fJ-- 654

Thiophene Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.
Vib. State

F'

*rfini

i
F

J. icuucin^ y

MHz

-| r

Acc
1
±MHz

1

-]
L

Ref.

S%HC'2:C'2HC'2H:C'2^H 1161 2, 1, 1^ 1, 1, 0 Ground 19 490.2 •1 004*

1161 3 n 0^ z. 9 Ground 93 04^ R 1 004'

1161
3'

1, 2<- 2, 1, 1 Ground 98 488 ft •1
1

004"

1161 3, 1, 3^ 2, 1, 2 Ground 22 202.3
1

-1
1

654
1161 3, 2, 1^ 2, 2, 0 Ground 28 879.1 •1 654

1161 3, 2, 2^ 2, 2, 1 Ground 25 961.8
1

-1
1

654
1161 6, 2, 5^ 6, 2, 4 Ground 24 377.0 1 654
1161 7, 3, 5^ 7, 3, 4 Ground 19 089.0 •1 654
1161 9, 4, 6^ 9, 4, 5 Ground 21 547.5 •1 654
1161 11, 5, 7-^11, 5, 6 Ground 23 652.9 •1 654

1162 2, 1, 1^ 1, 1, 0 Ground 19 372.4
1

-1
1

654
1162 3, 0, 3^ 2, 0, 2 Ground 22 227.9 1 654
1162 3, 1, 2^ 2, 1, 1 Ground 28 056.1 •1 654
1162 3, 1, 3-^ 2, 1, 2 Ground 21 617.0 •1 654
1162 3, 2, 1^ 2, 2, 0 Ground 29 044.7 •1

1
654

1162 3, 2, 2^ 2, 2, 1 Ground 25 636.3
1

-1
1

654
1162 6, 2, 5^ 6, 2, 4 Ground 25 528.1 •1 654
1162 7, 3, 5^ 7. 3, 4 Ground 22 034.3 1 654
1162 9, 4, 6^ 9, 4, 5 Ground 26 289.8

i

-1 654
1162 10, 5, 6^10, 5, 5 Ground 20 514.0 •1 654

1162 12, 6, 7^12, 6, 6 Ground 23 976.1
1

-1
1

654

S'%HC'2 C'2DC'2H:C'%H 1163 2, 1, 1^ 1, 1, 0 Ground 18 519.8
1

-1
1

654
1163 3, 0, 3^ 2, 0, 2 Ground 22 134.5

i

-1 654
1163 3, 1, 2^ 2, 1, 1 Ground 27 144.7 1 654
1163 3, 1, 3^ 2, 1, 2 Ground 21 254.5 •1 654
1163 3, 2, 1*- 2, 2, 0 Ground 27 325.5 •1

1

654

1163 3, 2, 2^ 2, 2, 1 Ground 24 730.6
1

-1
1

654
1163 4, 1, 4^ 4, 1, 3 Ground 19 012.5 1 654
1163 6, 2, 5-^ 6, 2, 4 Ground 22 549.0

1

-1 654
1163 8, 3, 6^ 8, 3, 5 Ground 25 470.2 •1 654
1163 9, 4, 6^ 9, 4, 5 Ground 18 569.8 1 654

1163 10, 4, 7-^10, 4, 6 Ground 27 851.2
1

-1 654
1163 11, 5, 7^11, 5. 6 Ground 19 749.1 .1 654

238-605 0-68— 18
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Thiophene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

S^%HCi2:Ci2DC>2D:Ci%H 1164 2, 1, 1-^ 1, 1, 0 Ground 17 729.6 \ 654
1164 3, 0, 3-^ 2, 0, 2 Ground 21 292.2 .1 654
1164 3, 1, 2<— 2, 1. 1 Ground 26 016.3 654
1164 3, 1, 3-^ 2, 1, 2 Ground 20 415.8 ;} 654
1164 3, 2, 1^ 2, 2, 0 Ground 26 110.8 654

1164 3, 2, 2*- 2, 2, 1 Ground 23 701.5 \ 654
1164 4, 1, 4-^ 4, 1, 3 Ground 18 109.1 .1 654
1164 6, 2, 5*— 6, 2, 4 Ground 21 299.7 654
1164 8, 3. 6^ 8. 3, 5 Ground 23 827.0 J 654
1164 10, 4, 7^10, 4, 6 Ground 25 769.8 .1 654

1164 11, 5, 7^11, 5, 6 Ground 17 731.0 654
1164 12, 5, 8^12, 5, 7 Ground 27 185.0 654

S^^^DC'^:C'^DC'^D:C'2^D 1165 2, 1, 1*- 1, 1, 0 Ground 17 527.9 654
1165 3, 0, 3^ 2, 0, 2 Ground 19 925.3 ;J 654
1165 3, 1, 2-^ 2, 1, 1 Ground 25 297.2 I 654

1165 3, 1, 3-^ 2, 1, 2 Ground 19 433.8 654
1165 3, 2, 1-^ 2, 2, 0 Ground 26 373.5 .1 654
1165 3, 2, 2«— 2, 2, 1 Ground 23 149.6 654
1165 6, 2, 5«- 6, 2, 4 Ground 23 332.0 J 654
1165 7, 3, 5^ 7, 3, 4 Ground 20 651.9 654

1165 9, 4, 6«— 9, 4, 5 Ground 24 899.3 654
1165 10, 5, 6<-10, 5, 5 Ground 20 293.9 ;J 654

1165 12, 6, 7^12, 6, 6 Ground 24 048.8 \ 654

S3%HC'2:C'2HC'2H:C'2^H 1166 2, 1, 1^ 1, 1, 0 Ground 19 003.9 3. 654

1166 2, 1, 1<— 1, 1, 0 Ground 19 006.4 .05 935

1166 3, 2, 1-^ 2, 2, 0 Ground 28 054.2 .05 935

1166 3, 2, 2^ 2, 2, 1 Ground 25 373.4 3. 654

S3%HC'^:C'2HC'2H:Ci%H 1167 2, 0, 2^ 1, 0, 1 Ground 16 275.2 .05 935

1167 2, 1, 1*- 1, 0, 1 Ground 19 459.8 .05 935

1167 2, 1, 2<— 1, 1, 1 Ground 15 032.8 .05 935

1167 3, 0, 3^ 2, 0, 2 Ground 22 802.8 .05 935

1167 3, 1, 2-^ 2, 1, 1 Ground 28 373.6 .05 935

1167 3, 1, 3^ 2, 1, 2 Ground 22 031.6 .05 935

1167 3, 2, 1-^ 2, 2, 0 Ground 28 935.8 .05 935

1167 3, 2, 2*— 2, 2, 1 Ground 25 869.0 3. 654

1167 4, 1, 3-^ 4, 1, 4 Ground 20 321.3 .05 935

1167 6, 2, 4^ 6, 2. 5 Ground 24 803.0 .05 935

1167 7, 3, 4^ 7, 3, 5 Ground 20 047.7 .05 935

1167 8, 3, 5^ 8, 3, 6 Ground 28 931.2 .05 935

1167 9, 4, 5^ 9, 4, 6 Ground 23 093.6 .05 935
- -.

_ 1167 11, 5, 6^11, 5, 7 Ground 25 894.3 .05 935

1167 12, 6, 6^12, 6. 7 Ground 17 858.5 .05 935

1168 2, 0, 2^ 1, 0, 1 Ground 16 157.7 . .05 935

1168 2, 1, 1*- 1, 1, 0 Ground 19 148.3 .05 935

1168 2, 1, 2«- 1, 1, 1 Ground 14 891.3 .05 935

1168 3, 0, 3^ 2, 0, 2 Ground 22 730.9 .05 935

1168 3, 1, 2<^ 2, 1, 1 Ground 28 018.5 .05 935

1168 3, 1, 3<- 2, 1, 2 Ground 21 873.0 .05 935

1168 3, 2, 1-^ 2, 2, 0 Ground
|

28 328.0 .05 935

1168 3, 2, 2«- 2, 2, 1 Ground
|

25 529.2 3. 654

1168 5, 1, 4-^ 5, 1, 5 Ground
|

27 113.5 .05 935

1168 6, 2, 4<- 6, 2, 5 Ground
|

23 724.5 .05 935

1168 7, 3, 4*- 7, 3, 5 Ground
|

18 302.0 .05 935

1168 8, 3, 5^ 8, 3, 6 Ground
|

27 132.7 .05 935

1168 9, 4, 5^ 9, 4, 6 Ground
|

20 448.7 .05 935
1168 12, 6, 6*-12, 6, 7 Ground

| 1

13 882.7 .05 935
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1170 — Cyclopropanecarbonitrile Molecular Constant Table
Cyclopropyl Cyanide

C^H.N C, C^HzCH^C^HCN

Isotopic Species
Pt.

On
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Am ti

K

C'^HaC'^HzC'^HC'^N'^ c. 1171 15917. M 3465.06 M 3286.22 M -.972

cC'%H2C'2HDC'%HC'2N" 1172 14543. M 3419.34 M 3229.15 M -.966

t-C'^^HoC'^DHC'^^HC'^N''' 1173 15367. M 3359.13 M 3161.60 M -.967

Id.

No.
Ma

Debye
Ml.

Debye
/X,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d

1/cm
oji, d

1/cm
o);. d

1/cm
d

1/cm

1171 3.78 L 0. X -71.7 CF'^

References:

ABC: 818 k: 818 m: 995 eQq: 818

Cyclopropanecarbonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz
1
±MHz

C'%H2C>2H.2C'%HCi='N'^ 1171 3, 0, 3*- 2, 0, 2 Ground 20 246.27 .05 818

U71 3, 1, 2<- 2, 1, 1 Ground 20 521.10 .05 818
1171 3, 1, 3^ 2, 1, 2 Ground 19 984.59

1
.05 818

1171 3, 2, 1<- 2, 2, 0 Ground 20 261.17
1

.05 818
1171 3, 2, 2-^ 2, 2, 1 Ground 20 253.82

1
.05 818

1171 4, 0, 4-^ 3, 0, 3 Ground 26 985.78
1

.05 818
1171 4, 1, 3^ 3, 1, 2 Ground 27 358.91

1
.05 818

1171 4, 1, 4-^ 3, 1, 3 Ground 26 643.54
1

.05 818
1171 4, 2, 2-^ 3, 2, 1 Ground 27 022.79

1
.05 818

1171 4, 2, 3^ 3, 2, 2 Ground 27 003.61
1

.05 818

1171 4, 3, 1^ 3, 3, 0 Ground 27 008.78
1

.05 818
1171 4, 3, 2^ 3, 3, 1 Ground 27 008.78

1
.05 818

c-C'%H2C'™C>%HC'^N'^ 1172 4, 0, 4*- 3, 0, 3 Ground 26 569.75 818
1172 4, 1, 3^ 3, 1, 2 Ground 26 969.51 818
1172 4, 1, 4^ 3, 1, 3 Ground 26 208.77 818
1172 4, 2, 2^ 3, 2, 1 Ground 26 616.19 818
1172 4, 2, 3^ 3, 2, 2 Ground 26 591.95 818

1172 4, 3, 1^ 3, 3, 0 Ground 26 598.95 818
1172 4, 3, 2^ 3, 3, 1 Ground 26 598.95 818

t-C'%H.2C'2DHC'%HC'^N'^ 1173 4, 0, 4^ 3, 0, 3 Ground 26 058.50 818
1173 4, 1, 3^ 3, 1, 2 Ground 26 473.41 818
1173 4, 1, 4^ 3, 1, 3 Ground 25 683.31 818
1173 4, 2, 2-^ 3, 2, 1 Ground

1
26 105.89 818

1173 4, 2, 3^ 3, 2, 2 Ground
1

26 080.94 818

1173 4, 3, 1^ 3, 3, 0 Ground
1

26 087.74 818
1
1173 4, 3, 2<- 3, 3, 1 Ground

1
26 087.74 818
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1180 — Pyrrole Molecular Constant Table
Azole

C,H,,N C.,, C^H:CHCH:CHN^H

Pt.

Gp.
Id.

No.

A'

MHz
B'

MHz
C'

MHz MHz MHz
A

Amu A^

C'%H:C'2HC'2H:C'-^HNi%H 1181 9 130.53 M r\ r\rv i OA9001.30 M A CIO r\f\4 532.09 M .0157 .94380

C>2^H:C'2HC'2H:C'W%D 1182 9 130.55 M 8340.60 M 4358.56 M .0080 .66892

r 1 loo 9018.42 M 8361.90 M 4338.22 M
C>%H:C''^DC'2H.C>2HN>%H Cs 1184 9087.97 M 8271.52 M 4 330.22 M .0015 .65679

C'2^D:C'2DC'2D:C'2DN'%H C2V 1185 7 886.03 M 7 429.62 M 3825.15 M .0123 .77522

C'%D:C'2DC'2D:C'2DN'%D C2V 1186 7429.67 M 7360.26 M 3697.27 M .0049 .96281

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d
1/cm

to,, d
1/cm

d

1/cm
(0(1 d

1/cm

1181 1.80 m 0. X 0. X

1. These values are averages from three different methods of calculation by the same authors.

2. Normal. ID, 3D, and totally deuterated isotopic species have "a" type transitions: 2D and 2,3,4,5-D species have "b" type transi-

tions.

References:

ABC: 653 A: 653 k: 653 /a: 653

Add. Ref. 408

Pyrrole Spectral Line Table

Isotopic Species Id. Rotational Vib. State
j

Hyperfine 1 Frequency Acc.
1

1
Ref.

No.
j

Quantum Nos. F' F
1

MHz ±MHz
i

1181 2, 0, 2^ 1, 0, 1
1

Ground
|

22 724.1 653
1181 2, 1, 2^ 1, 1. 1 Ground

|

22 597.5 653
1181 3, 1, 2^ 3, 1, 3

1

Ground
|

22 657.5 653
1181 3, 2, 2^ 3, 0, 3 Ground

|

22 670.9 653
1181 4, 2, 2^ 4, 2, 3

1

Ground
|

22 638.6 653

1181
1

4, 3, 2^ 4, 1, 3
1

Ground
|

22 679.6 653
1181 3, 2^ 5, 3, 3

1

Ground
|

22 597.5 653
1181 5, 4, 2<- 5, 2, 3 Ground

]

22 694.1 653
1181

1
6, 4, 2<- 6, 4, 3 Ground

]

22 527.6 653
1181

1
6, 5, 2^ 6, 3, 3 Ground 22 723.0 653

1181
1

7, 5, 2^ 7. 5. 3
1

Ground
1

22 418.8 653
1181 7, 6, 2^ 7, 4, 3 Ground 22 769.1 653
1181 8, 6, 2^ 8, 6, 3 Ground 22 258.8 653
1181 8, 7, 2^ 8, 5, 3 Ground 22 840.5 653
1181 9, 7, 2^ 9. 7, 3

1

Ground 22 037.0 653

1181
1

9, 8. 2^ 9. 6, 3
1

Ground 22 944.6 653
1181 10, 8. 2^10, 8, 3 Ground 21 742.3 653
1181 10, 9, 2^10. 7. 3 Ground 23 090.0 653
1181

1
10,10, 1^10, 8, 2 Ground 18 537.8 653

1181 11. 9. 2^11. 9. 3 Ground 21 368.2 653

1181 11,10, 2^11, 8, 3
1

Ground 23 289.0 653
1181 11,11, 1^11, 9, 2 Ground 19 806.8 653
1181 12,10, 2^12,10, 3 Ground 20 909.7 653
1181 12.11, 2^12, 9, 3 Ground 23 553.9 653
1181 12,12, 1*-12,10, 2 Ground

1

21 269.9 653
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Pyrrole Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F MHz ±MHz

C'%H:C'2HC'2H:C'2HN'%D 1182 2 0, 2«- 1, 0, 1 Ground 22 099.9 653

1182 2 1, 2^^ 1, 1, 1 Ground 21 416.3 653

1182 3 1, 2<- 3, 1, 3 Ground 21 427.8 653

1182 3 2, 3, 0, 3 Ground 21 957.1 653

1182 4 2, 2^ 4, 2, 3 Ground 20 735. 653

1182 4 3, 2<- 4, 1, 3 Ground 22 281.6 653

1182 4 4, 1^ 4, 2, 2 Ground 18 730.5 653

1182 5 3, 2*- 5, 3, 3 Ground 19 .540.4 653

1182 5 4, 2<^ 5, 2, 3 Ground 22 979.6 653
1182 6 4, 2*- 6, 4, 3 Ground 17 834.1 653

1182 6 5, 2«- 6, 3, 3 Ground 24 281.6 653

1182 9 6, 3^ 9. 6, 4 Ground 25 360.5 653

1182 10, 7, 3«— 10, 7, 4 Ground 22 743.1 653

1182 ll' 8^ 3^ 11' 8^ 4 Ground 19 681.4 653

C'2^D:C'2HC'2H:C'2HN'%H 1183 2, 0, 1, 1, 1 Ground 21 302.6 653

1183 2, 1, 1, 0, 1 Ground 22 033.1 653

1183 3, 1, 2^ 3, 0, 3 Ground 21 444.6 653

1183 3, 2, 2^ 3, 1, 3 Ground 21 804.0 653

1183
4' 2' 2^ 4, 1, 3 Ground 20 977.8 653

1183 5, 3, 2^ 5, 2, 3 Ground 20 194. 653

1183 5, 5, 1^ 5, 4, 2 Ground 18 208.1 653

1183 6, 4. 2^ 6, 3, 3 Ground 19 146.1 653

1183 6, 5, 2^ 6, 4, 3 Ground 22 967.7 653

1183
6" 6' 1^ 6" 5"

2 Ground 20 310.1 653

1183 7, 5, 2*- 7, 4, 3 Ground 18 005.6 653
1183 7, 6, 2^ 7. 5, 3 Ground 23 867.2 653
1183 7. 7, 0^ 7, 6, 1 Ground 17 845.0 653
1183 7, 7, 1^ 7, 6, 2 Ground 22 738.3 653
1183 8]

7' 2^ 8. 6, 3 Ground 25 099.3 653

1183 8, 8. 0^ 8, 7, 1 Ground 21 822.2 653
1183 8. 8, 1^ 8, 7, 2 Ground 25 454.5 653
1183 9, 9, 0^ 9, 8, 1 Ground 25 888.6 653
1183 10" 7'

3^10, 6, 4 Ground 25 765.1 653
1183 10, 9, 1^10, 8, 2 Ground 20 057.1 653

1183 11, 8, 3^11, 7, 4 ( -rTTtl 1 n (1 24 184.2 653
1183 11, 10. 1^11. 9, 2 Ground 24 001.9 653
1183 12, 9, 3^12, 8, 4 Ground 22 784.7 653
1183 12, 10, 2^12, 9, 3 Ground 19 245.1 653

C'%H:C'2DCi2H:C'2HN'%H 1184 2, 0, 2^ 1, 0, 1 Ground 21 964.5 653
1184 2, 1, 2-^ 1, 1, 1 Ground 21 262.1 653
1184 3, 2, 2^^ 3, 0, 3 Ground 21 825. 653
1184 4, 2, 2^ 4, 2, 3 Ground 20 519.1 653
1184 4, 3, 2^ 4, 1, 3 Ground 22 179. 653

1184 5, 3, 2^ 5, 3, 3 Ground 19 256. 653
1184 5, 5, 1^ 5, 3, 2 Ground 22 901.1 653
1184 6, 4, 2<- 6, 4, 3 Ground 17 476.1 653
1184 9, 6, 3^ 9, 6, 4 Ground 24 762.6 653
1 n OAllo4 10, 7, 3^10, 7, 4 Ground 22 010.1 653

1184 11, 8, 3^11, 8, 4 Ground 18 835.7 653
1184 Not Reported 21 965. 653

\

265



Pyrrole Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
j

Acc. Ref.

No. Quantum Nos F,' F' E F MHz 1 ±MHz

C'%D:C'2DC>2D:C'2DN'%H 1185 2, 0, 2<— 1^ 1^ 1 Ground

- -- - . - - . .
.

1 8 864 4 1 653
1185 2, 1^ 2*— 1^ 0, 1 Ground 19 361.5 653
1185

3'
1, 2«— 3, 0, 3 Ground 18 989.6

1

653
1185 3! 2, 2^ 3! 1! 3 Ground 19 189.4 653
1185 4, 2, 2<- 4, 1, 3 Ground 18 719.2

1

653

1185 4, 3, 2<— 4, 2, 3 Ground 19 294.1
1

653
1185 5! 3, 2«- 5, 2, 3 Ground 18 245.0

1

653
1185

5'
4! 2*— 3, 3 Ground 19 501.5

1

653
1185 6^ 5! 2*~ 4! 3 Ground 19 848.7 653
1185 7, 6, 2«- 7, 5, 3 Ground 20 ^^72 6 1 653

1185 7, 7, 1^ 7, 6, 2 Ground 1 8 202 2 1 653
1185 s'

7' 2'<— 8, 6, 3 Ground 21 104.3 653
1185 8. 8^ 8, 7, 2 Ground 20 117.5

1

653
1185 9] 6, 3^ % 5^ 4 Ground 25 135 0 1 653
1185 9, 8, 2->- 9, 7, 3 Ground 22 068.0 653

1185 9, 9, O'^ 9, 8, 1 Ground 18 975.3 653
1185 9, 9. 1<— 9, 8, 2 Ground 22 229.1

1

653
1185 10, 7, 3<- 10, 6, 4 Ground 24 213.0 653
1185 10, 9, 2^- 10. 8. 3 Ground 23 277.8 653
1185 10,10. 0^ 10, 9, 1 Ground 22 139.2

1

653

1185 10,10, 1«- 10, 9, 2 Ground 24 507.5
1

653
1185 11, 8, 3*- 11, 7. 4 Ground 23 081.1

1

653
1185 11,10, 2<— 11. 9. 3 Ground 24 737.3

1

653

1
1185 11,11, 0^ 11.10. 1 Ground 25 278.2 653

1
1185 12,11, l<- 12.10. 2 Ground 19 778.1 653

C'%D:C'2DCi2D:C'2DN'%D 1186 2, 0, 2<— 1, 0, 1 G r0und 18 520.4 653
1186 2, 1, 2<— 1, 1, 1 Ground 18 452.2

1

653

1
1186 3, 1, 2<r- 3, 1, 3 Ground 18 484.5

1
653

1186 3, 2, 2<^ 3, 0, 3 Ground 18 489.3
1

653
1186 4, 2, 2<- 4, 2, 3 Ground 18 477.6 653

1186 4, 3, 2<— 4, 1, 3 Ground 18 491.8
1

653
1186 5, 3, 2<— 5, 3, 3 Ground 18 462.7 653
1186 5, 4, 2<— 5, 2, 3 Ground 1 18 497.3

1

653
1186 6, 4, 2*- 6, 4, 3 Ground 18 434.9

1

653
1186 6, 5, 2<- 6, 3, 3 ( . T"< i M MH 18 507.2

1

653

1186 7, 6, 2^ 7, 4, 3 ( wFrt 1 1 nn 18 523.1
1

653
1186 8, 6, 2*- 8, 6, 3 Ground 18 339.0

1

653
1186 8, 7, 2^ 8, 5, 3 Ground 18 548.1 653
1186 9, 7, 2<- 9, 7, 3 Ground 18 255.7 653

1186 9, 8, 2^^ 9, 6, 3 Ground 18 584.2 653

1186 10, 8, 2-^ 10, 8, 3 Ground 18 143.6
1

653

1186 10, 9, 2^10, 7, 3 Ground 18 634.7 653
1186 11, 9, 2-^ 11, 9, 3 Ground 17 997.6 653
1186 11,10, 2-^ 11, 8, 3 Ground 18 703.1 653
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1190 - Penta-1,3-Diyne' Molecular Constant Table
Methyl Diacetylene

C5H4 Cav H:,CC:CC:CH

Isotopic Species
Pt

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj
MHz

D>L''Jh

MHz
A

Amu A^
K

C'^C'^iC'^H 1191 2035.741 M 2035.741 M .00007 .01984

C'^C'^lC'^D 1192 1 929.772 M 1 929.772 M .00006 .01830

DsC'^C'^ C'^C'^iC'^H c 1193 1 834.856 M 1 834.856 M .0001 .01454

C'^C'^iC'^D C3V 1194 1 742.215 M 1 742.215 M .0001 .01354

1. The vibrational frequency for the excited vibrational mode is not known, but it is assumed to be the low frequency bending mode.

References:

ABC: 610 Dj: 610 Djk: 610

Add. Ref. 439

The following additional values were given in ref. 610 for the indicated species:

Species Bv (MHz) Djk (MHz) q (MHz) C (MHz) X (MHz) a (MHz) 1.15 (o/a

1191 2040.14 .02000 2.104 0.9 .00015 -4.40 151 cm-'

1192 1933.86 .0187 1.956 0.92 .0002 -4.09 146 cm -

'

1193 1838.69 .0146 1.804 0.9 .00023 -3.84 143 cm-'

1194 1745.80 .0140 1.684 0.9 .00023 -3.58 138 cm-'

Penta-1,3-Diyne Spectral Line Table

Isotopic Species Id. Rotational
j

Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
j

f; F' F, F MHz
1
±MHz

1

HaC'^C'^lC'^C'^lC'^H 1191 5, 0^ 4, 0
!

Ground 20 357.38 610
1191 5, O'^ 4, 0 Excited

1

20 401.24 610
1191 5, 1<- 4, 1

1

Ground
|

20 357.38 610
1191 5, 1^ 4, 1

1

Excited
|

20 390.87 610

1191 5, 1<- 4. 1
1

Excited
|

20 400.64 610

1191 5, 1«- 4, 1
1

Excited
|

20 411.95 610
1191 5, 2«- 4, 2 Ground

|

20 356.56 610

1191 5, 2<- 4, 2
1

Excited
|

20 399.69 610
1191 5, 2«- 4, 2

1

Excited
|

20 401.24 610
1191 5, 3^ 4, 3

1

Ground
|

20 355.55 610

1191 5, 3^ 4, 3
1

Excited
1

20 400.64 610
1191 5, 4^ 4. 4 Ground

|

20 354.18 610
1191 5, 4^ 4, 4 Excited

|

20 399.69 610
1191 6. 0*- 5, 0 Ground

|

24 428.82 610
1191 6, 0-^ 5, 0 Excited

1

24 481.52 610

1191 6, 1^ 5, 1
i

Ground
|

24 428.60 610
1191 6, 1^ 5, 1 Excited

1

24 469.11 610
1191 6, 1^ 5, 1

1

Excited
|

24 480.78 610
1191 6. 1^ 5, 1

i

Excited
1

24 494.38 610
1191 6, 2<- 5, 2 Ground

|

24 427.85 610

1191 6, 2<- 5, 2
1

Excited
1

24 479.62 610
1191 6, 2<- 5, 2 Excited

1

24 481.52 610
1191 6, 3^ 5, 3 Ground

|

24 426.69 610
1191 6, 3^ 5, 3

1

Excited
|

24 480.78 610
1191 6, 4*- 5, 4 Ground

|

24 425.03 610
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Penta-1,3-Diyne Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
|

Frequency

-

Acc. Ref.
No. Quantum Nos. f;

I

F' F
1

MHz ±MHz
1

: pi2pi2 : ri2ij 1 1 Ql 0,
C A

4- hjxcitecl
1

0/1 Al^ 01=1
Z'* 4 / D.VO 1 Ai nOiU

1191 o.
A ^ c A Excited 24 479.62 .1 610

1191 o. D c
•^t

Co Ground 24 422.83 .1 610
1 1 Ql 9, 8, 0 Ground OO O^o.Uo 1

. 1
A1 noiu

1101 9, 0^ 8, 0 Excited ofs. 790 QO 1
. 1

Ai noiu

1 1 Ql QV, 1 4-— Q i Crround
1

OO O'+Z. i i
1

. 1
Ai noiu

1191 0V, 1 ^
1 * QO, 11 Excited 36 703.62 .1 610

1191 0V, 1 * Qo. 11 Excited 36 721.20 .1 610
1 1 Ql 9, 1^ 8, 1 Excited 7/11 /I AoO /4 1.40 1

. 1
*^i nOlU

1101 9, 2^ 8, 2 Ground OO 041. /U
1

. 1
Al 0OlU

1 1 01 oV, O^^ Qo. oZ hixcited
1

QA 71 O QQ 1
. i OlU

1191 oV, O,^ Qo. 9Z Excited 36 722.30 .1 610
1191 QV, J* Qo.

3 Ground 36 639.90 .1 610
1101 9, 3^ 8, 3 Excited ^A 71 A onoO i 10.vu .1 Ai nOlU
1101 9, 8, 3 Excited O/; 791 9AoO /zl.zU .1 Ai nOlU

1 1 Ol o Q Oround Q/; AQ7 /IQoO Oo / .4V .1 Ai nOlU
1191 oV, A ^ Qo. Excited 36 713.83 .1 610
1191 oV, A J. Q Excited 36 719.38 .1 610
1 1 Ol 9. 5^ 8, 4 Excited QA 71 (\ CV^oO / lU.Uo 1

.1
A1 nOIU

1 1 Ol 9, 5^ 8, 5 Ground Of. f/xA onoO 0o4.zU .1 Ai nOIU

1101 9, 5^ 8, 5
„
hjXcited

i

^A 71 A onaO /lO.VU 1
.1 Ai nOIU

1191 9, 8, 6 Ground 36 630.24 .1 610
1191 10, 0^ 9, 0 Ground 40 714.56 .1 610
1191 10, 1*- 9, 1 Ground 40 714.14 .1 610
1191 10, 2^ 9. 2 Ground

1 40 712.96 .1 610

1 1 QlILyl 1 AlU, QV, Oround
1

.1 Ai nOIU
1191 1 n A ^ oV, /I Ground 40 708.20 .1 610
1191 1 r\lU. QV, O Ground 40 704.62 .1 610
1 1 Ql 10. 6^ 9, 6 Ground /in 7nn oq 1.1 A1 nOlU
"i 1 Ql1 iVl 10, 7^ 9, 7 Ground /in AQc: 1 n4U OVO. lU . 1 Ai nOlU

1 1 Ol 1 1 n A
\J Oround

1

1

AA 7Qc: 09
. 1

Ai nOlU
1191 1 1 -U,

1
1 Ground 44 785.48 .1 610

1191 1 1111 .u.
OZ Ground 44 784.16 .1 610

1 1 Ol 11. 3^ 10. 3 Ground AA 7Q0 no 1
.1 A1 nOlU

1 1 01 11. 4^ 10, 4 Ground A A 770 Qp 1
. 1 Ai nOlU

1101 1 111. 5*- 10, 5 Ground
1

77CI f\A 1.1 Ai nOlU
1191 1 1

11, 6^ 10, 6 Ground 44 770.20 .1 610
1191 11, 7^ 10, 7 Ground 44 764.52 .1 610
1 1 Ol 11, 9^ 10, 9 Ground AA 7^n c;o44 /aU.Oz .1 A1 nOlU
1 1 Ol Not Reported o/; 7n7 nnoO /U/.UU

"1

.1 Ai nOlU

U ^12/^12
rl3L, \^ Lv : U 1 1 OO r

o. 0^ 4, 0 Ground
1

IQ 0Q7 7niv zv /. /u . 1
Ai nOlU

1192 5, 0^ 4, 0 Excited 19 338..58 .1 610
1192 5, 1^ 4, 1 Ground 19 297.52 .1 610
1 1

5. 1^ 4, 1 Excited 1 Q 50Q Q/1IV OZO.V4 1
.1 A1 nOlU

1 1 oo
1 lyZ 5, 1^ 4, 1 Excited 1 Q QQQ noIv 000.Uz .1 Ai nOIU

5. 1^ 4, 1 Excited
1

1 0 Q/1 Q cnIV o4o.dU 1
.1 Ai nOlU

1192 r
J, 2^ 4, 2 Ground 19 296.98 .1 610

1192 J, 2^ 4, 2 Excited 19 337.14 .1 610
1 1 09

5, 2^ 4, 2 Excited 10 QQQIV 000.00 1
. 1

AI nOiU
1 1 oo 5, 3^ 4, 3 Ground 1 Q OQA noIV zVO.Uo .1 AI nOlU

1 1 QO 3, 3^ 4, 3 Excited
1

1 Q QQc: onIV 000.oU
"1

.1 Ai nOlU
1192 c

•5, 3^ 4, 3 Excited 19 338.02 .1 610
1192 c

J, 4^ 4, 4 Excited 19 337.14 .1 610
1 1 QO1 iVZ 6, 0^ 5, 0 Ground Zo io/.zi 1

.1 AI nOlU
1 1 00i ivz

6'
o<- 5, 0 Excited ZO ZUO.ZO . 1 Ai nOlU

1 1 00i iVZ 6, 1^ 5, 1 (jround 9^ 1 QQZo 100.

w

1
. 1 Ai nOlU

1192 6, 1^ 5, 1 Excited 23 194.67 .1
j

610
1192 6, 1^ 5, 1 Excited 23 205.54 •1

1

610
1192 6, 1^ 5, 1 Excited 23 218.17 .1

1

610
1192 6, 2^ 5, 2 Ground 23 156.34 .1 610
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Penta-I,3-Diyne Spectral Line Table

Isotopic Species Id. Vib State Hyperfine Acc. Ref.

No. Quantum Nos. F' F' p MHz ±MHz

1192 6, 5, 2 Excited 23 204.48 610
1192 6, 2<— 5, 2 F vr-i tf»rl

j
OIU

1192 6\ 3^ 3 Ground 23 1.55.2.5 \\ 610
1192 6, 3^^ 5, 3 Excited 23 202.96 .1 610
1192 6, 3^ 5, 3 Excited 23 205..54 .1 610

1192 6, 4-^ 5, 4 Ground 23 153.71 610
1192 6, 4<— 5, 4 r Y r* 1 1 fH 0% 904. 4.fi

•j

1192 6, 5^ s! 5 Ground 23 151.67
'\

610
1192 11. 0^10, 0 Ground 42 454.66 .1 610
1192 11, 1^10, 1 Ground 42 454.25 .1 610

1192 11, 2^10, 2 Ground 42 453.05 1 610
1192 11 3«—10 3 Ground 4.9 d."^! oiu
1192 ll! 4^10,' 4 Ground 42 448.24 610
1192 11, 5^10, 5 Ground 42 444.61 .1 610
1192 11. 6^10, 6 Ground 42 440.20 .1 610

1192 11, 7<-10, 7 Ground 42 434.89

•J

610

1192 12 0*—11 0 \y\ im 1 1u 46 314 n 610

1192 12^ O^ll! 0 Excited 46 411.82 610

1192 12, 1-^11, 1 Ground 46 313.66 .1 610

1192 12, 1^11, 1 Excited 46 389.10 .1 610

1192 12, 1^11, 1 Excited 46 410.76
J

610
1192 12, 1<—11 1 V r' i t «^ 46 436 04 610
1192 12^ 2^1l! 2 Ground 46 312.36 J 610
1192 12, 2'^11, 2 Excited 46 408.54 .1 610
1192 12, 2^11, 2 Excited 46 412.42 .1 610

1192 12, 3-^11, 3 Ground 46 310.16
•}

610

1192 12, 3«—11 3 iLtfiX, 1 ICLi 46 405 40 610

1192 12! 3^11! 3 Excited 46 410.76 A 610
1192 12, 4^11, 4 Ground 46 307.07 610
1192 12, 4^11, 4 Excited 46 408.54 610

1192 12, 5^11, 5 Ground 46 303.13 610
1192 12 5«—11 5 n V 1 f e^t\ 46 396.90 1 .1 610
1192 12! 5<-ll! 5 Excited 46 405.40 610
1192 12, 6*-ll, 6 Ground 46 298.32 610
1192 12, 6^11, 6 Excited 46 390.82 610

1192 12, 7<—11, 7 r v P 1 trf^H111AC 1 ICU 46 396.24 610
1192 12! 8^1li 8 Excited 46 389.94 610
1192 Not Reported 46 386.78 610
1192 Not Reported 46 387.80 610

1193 7, 0-^ 6, 0 Ground 25 687.84 610
1193 7, l'^ 6, 1 V7I tj U 1 lU 25 687.66 610
1193 i, 2*- 6, 2 Ground 25 687.03 610
1193 7, 3^ 6, 3 Ground 25 686.05 610
1193 7, 4-^ 6, 4 Ground 25 684.57 610

1193 9, 0<- 8, 0 Ground 33 027.09 610
1193 9, 0*— 8, 0 l_j At_ 1 ICr LI 33 096.06 610
1193 9^ 1^ 8! 1 Ground 33 026.86 610
1193 9, l'^ 8, 1 Excited 33 080.20 610
1193 9, 1^ 8, 1 Excited 33 095.39 610

1193 9, 1^ 8, 1 Excited 33 112.67 610
1193 9 2<— 8 2 Ground 33 026.08

1193 9, 2*- s! 2 Excited 33 094.08 610
1193 9, 2-^ 8, 2 Excited 33 096.27 610
1193 9, 3^ 8, 3 Ground 33 024.77 610

1193 9, 3^ 8, 3 Excited 33 092.23 610
1193 9, 3<— 8, 3 Excited 33 095.39 610

!
1193 9, 4^^ 8, 4 Ground 33 022.94 610
1193 9, 4^ 8, 4 Excited 33 089.98 610

1
1193 9, 4^ 8, 4 Excited 33 094.08 610
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Penta-1 ,3-Diyne Spectral Line Table

Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

INO. Quantum Nos. IT'r
T7

r ivinz iMHz

y. o< o. o Oround oo uzu.ou Olu
1193 9, 5^ 8, 5 Excited 33 087.11 [l 610
1193 9, 5«- 8, 5 Excited 33 092.23 •1 610

y, 0*^ O, 0 Ground O 0 AT "7 '7/1OO Ul /. /4 610
y, /«— o, / Ground O 0 Al /I OA33 014.30 •1 610

y, o*^ o, o Ground Qo AT A Qc:oo UIU.OD Al AOlU
1193 9, 8^ 8, 8 Excited 33 083.30 610
1193 12, 0-^11, 0 Ground 44 035.80 •1 610

LZ, L* 11, 1 Ground 4A QQtr 4Q44 UoD.4o
•J

Al AOlU
IZ, A* 11, Z Uround A4 no/i /1044 Uo4.4Z Al AOlU

1193 12, 3-^11, 3 Ground 44 032.64 1 610
1193 12, 4*-ll, 4 Ground 44 030.18 1 610

Iz, o< 11, O Ground A A 007 QQ44 UZ / .Uo A 1 AOlU
1 1 QQ IZ, 0* 11, 0 Ground /I/I QOQ 0/i44 UZO.Z4 Al AOlU

/, O, U (jround O/l QOA QCz4 oyu.oo A 1 AOlU
1194 7, 1«^ 6, 1 Ground 24 390.68 610
1194 7, 2^ 6, 2 Ground 24 390.12 610
1194 7, 3*— 6, 3

/ JOround O/l OOA 1 *?
z4 389.17 610

"7 /I ^ A Ground O/l OOz4 oo/.oo A 1 A610

7 r-^ /; r
/, 0*^ O, 0 Ground O/l OOA lAZ4 OOD. lU A 1 AOlU

1194 10, 0*- 9, 0 Ground 34 843.89 ;j 610
1194 10, 0^ 9, 0 Excited 34 915.35 1 610
1 1 OA lu, 1*^ y, 1 Ground OA Q/1004 040.00

J
Al AOlU

1 1 Q/1 lu, I* y, 1 Excited OA QQQ QOo4 oyjj.yo Al AOlU

in 1 ^ Q 1lu, 1* y, 1 Excited 0/1 Ql/1 AOo4 yi4.oo 610
1194 10, l'^ 9, 1 Excited 34 932.59 610
1194 10, 2*- 9, 2 Ground 34 842.86 610
1 1 C\A 1 A Orf . O Oiu, y, z Excited OA Ol 3 OQ

.1 1 610
lu, y, / Excited o4 yiD. /u 610

lu, 6* y, o Ground 610

1194 10, 3-^ 9, 3 Excited 34 911.46 610

1194 10, 3<- 9, 3 Excited 34 914.63 610
1 f\ /I O A
lu, y, 4 Ground OA QQQ 610
1 A /I ^ o 4lu, "+* y, 4 Excited OA QAQ 610

1 1 Q/J 1 A /l ^1 A 4lU, 4*— y, 4 Excited OA Ol Q OQ 610

1194 10, 5«- 9, 5 Ground 34 837.21 610
1194 10, 6<- 9, 6 Ground 34 834.26 610

1194 1 A A '7

10, <*— 9, / Ground OA OQA "7Ao4 ooU. /U 610
1194 10, 8<— 9, 8 Ground OA OOA A

7

34 oz6.67 610

1 1 O/l 1 A A.-^ A A
lu, y<^ y, y Ground OA QOO Q/Io4 OZZ.U4 610

1194 13, 0«-12, 0 Ground 45 296.66 610
1194 13, l'^12, 1 Ground 45 296.40 610

15, Z*^lZ, Z Ground 4 OQ(^ OA40 Z':fD.oy) 610
1 1 Q/l

lo, o<—Iz, a Ground 4 OQO t:A4o zyo.ot) 610

1 1 Q/1 1 Q 4 ^ 1 O 4lo, 4* Iz, 4 Ground /|r OQI lA40 zyi.iu 610
1194 13, 5<-12, 5 Ground 45 287.88 610
1194 1 -wmi 1 nHV71 \f UIIU. 45 284.10 610

1194 Not Reported 34 900.65 610
1194 Not Reported 34 901.48 610

Isotopic Species
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1200 — Pyridine Molecular (Jonstant Table

C5H5N C,HCH:CHCH:CHN.

Isotopic opccics
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

C'%HC'2H:C'2HC'2H:C>2HN'% 1201 £ Aon 1 0 M C OA/1 '7fi M A/Im -.0036 -.0019 .032 .84777

C'%DC'2H:C'2HC'2H:C'2HN'% Cs 1202 5900.80 M 5558.47 M 2 861.76 M .061 .77471

1^ jjjn\j u.y^ nv> n.v-. ni\ ^
5889.12 M 5554.96 M 2858.02 M .035 .77951

C'%HC'2H:C'2DC'2H:C'2HN'% C2V 1204 6038.90 M 5419.93 M 2855.78 M .035 .61109

C'33C>2H:C'2HC'2H:C'2HN'% 1205 5962.90 M 5 758.70 M 2928.94 M .0336 .86539

C'%HC'3H:C'2HC'2H:C'2HN'% c. 1206 5956.33 M 5 755.75 M 2 926.57 M .0350 .86759

Id. eQq eQq eQq d cti,. d (Da d

No. Debye Debye Debye Vaiue(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

1201 2.26 M 0. X 0. X

References:

ABC: 496,805 Dj: 542 Djk: 542 A: 496,805 k: 496,805 805

Add. Ref. 414,457,-581,657

For species 1201, Dk = 0.00587 MHz. Ref. 542.

Pyridine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum NOS. F' F MHz ±MHz

C>%HC'2H:C'2HC'^H:C'2HN'% 1201 2, 1, 1*- 1, 1, 0
1

Ground 20 374.2 512
1201 2, 2, 0<- 1, 0, 1 Ground 26 783. 512

1201 3, 0, 3^ 2, 0, 2 Ground 20 722.5 495
1201 3, 1, 2«- 2, 1, 1 Ground 26 926.3 .1 542
1201 3, 1, 3^ 2, 1, 2

1

Ground 20 709.0 495

1201 3, 2, 1-^ 2, 2, 0
1

Ground 31 862.31 512

1201 3, 2, 2-^ 2, 2, 1 Ground 26 292.62 .10 512

1201 3, 3, o«- 2, 1, 1 Ground 38 917.12 512

1201 4, 0, 4^^ 3, 0, 3 Ground 26 634.8 .1 542
1201 4, 1, 3<- 3, 1, 2 Ground 32 594. 512

1201 4, 1, 4*- 3, 1, 3
1

Ground 26 634.8 .1 542
1201 4, 1, 3<- 3, 3, 0

1

Ground 20 594.0 495
1201 4, 2, 2<- 3, 2, 1 Ground 38 988.91 512
1201 4, 2, 3^ 3, 2, 2 Ground 32 531. 512
1201 4, 3, 2->- 3, 3, 1 Ground 37 788.10 512

1201 5, 1, 5, 1, 5
1

Ground 26 636.9 .1 542
1201 5, 2, 4«- 5, 0, Ground 26 636.9 .1 542
1201 5, 2, 3^ 5, 2, 4 Ground 20 691.0 495
1201 6, 2, 4^ 6, 2, 5

1

Ground 26 623.7 .1 542
1201 6, 3, 4<- 6, 1, Ground 26 624.4 .1 542

1201 6, 3, 3-^ 6, 3, 4
i

Ground 20 648.5 495
1201 7, 2, 5«- 6, 4, 2 Ground 21 399.5 495
1201 7, 3. 5-^ 6, 5, 2 Ground 20 481.5 495
1201 7, 3, 4<- 7, 3, 5 Ground 26 602.6 .1 542
1201 7, 4, 4^ 7, 2, 5

1
Ground 26 605.2 .1 542
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Pyridine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

1>J0. Quantum Nos. IT' IT'r ^1
TTr vi 14,, -i-iviriz

C ^^rllj rl:C '-n<^ rl:L. HiM \ 1 OA! Qo 4, 4,
r
0 Ground O^i c^/^O 7zo ooy. /

0D4Z
1201 Qo

r
J. 0, 5 Ground 26 577.8 542

1201 Qo
r c

0, 4 Ground 20 430.0 495
1 om 8 6, 3^ 8 4,

/I4 Ground on AAA Qzu 000.0 4yD
1 om 9 5, 4^ 9 5,

c Ground OA c:on 0zo dzu.z o4Z

IZUl Q o.
A^ Q d.4-,

c:0 Ground OA [^/in Azo o4U.O ^A 904Z
1201 ay 0^ Q

0, 4 Ground 20 211.25 495
1201 ay 7 0^ Q0* V c:

0, 4 Ground 20 678.5 495
IZUI 10 6, 4<-10 6.

c0 i^rouna OA /1/1A 7ZO 440. /
"r

c>4Z

1 9m 10 7, 4<-10 5.
c0 Ground OA /tO/1 1ZO 4^4.1 D4Z

1 9m 1

1

1

1

7
/

,

4-* 1

1

7 0 Ground OA Q^iQ ftZO 000.

0

o4Z
1201 1

1

1

1

Q
o. 4* 1

1

Of 5 Ground 26 439.9 542
1201 1

1

1

1

ROi 0* i 1
Q
0, 4 Ground 19 405.4 495

1 om 12 8, 4^12 8,
C Ground 9A 1 QO AZO 10Z.4 04'Z

1 om 12 9. 4^12 7,
C
D Ground OA "JOO QZo OoZ.O O^Z

1 om 1 9 Q 0* IZ V, 4 Ground 18 760.9 4yo
1201 1 Q Q A < 1 Q4* lo Q 5 Ground 25 958.0 .1 542
1201 lo lU,

/I ^ 1 04* lo Q
o» 5 Ground 26 328.9 1 542

14 10, 4<-14 10.
c
0 Lrrouna 1 25 640.1 o4Z

IZUl 14 11, 4^14 9,
c
0 Ground 26 292.3 MZ

1 om 15 11, 4'^15 it.
c
0 Ground 25 198.9 o4Z

1201 15 12, 4<—15 10, 5 Ground 26 290.2 l 542
1201 16 12, 4<—16 12, 5 Ground 24 602.0 •1 542
1201 16 13, 4^16 11, 5 Ground 26 347.5 542
1201 16 14, 3^16 12, 4 Ground 23 781.4 542

1 omIZUl 17 13, 4^17 13,
c
D Ground 23 820.8 542

1201 1 1
1 /

1 A14,
A ^ 1 n4* 1 /

1 0IZ, 5 Ground 26 495.8 ;j 542
1201 1 / iD, 0*— 1 / lo. 4 Ground 25 209.6 542
1201 1 Qlo 1 A

It"-)
A ^ 1 Q4* lo 1 A14, 5 Ground 22 834.8 ;J 542

1201 1 Q Id, A * 1 Q4* lo lo, 5 Ground 26 775.7 •1 542

1 om 18 16, 3^18 14,
A4 Ground 27 033.0 DiZ

1 909iZUZ oA 1 1 •e- 1 1
1

,

u Ground 19 537.4 /IOA

1202 9 9 1 1 Ground 25 989.0 496
1202 Q0 fi

L/, 0^ z n 2 Ground 20 050.4 496
1 909IZUZ 3 1, 2*- 2 1,

1
1 Ground 26 135.7 /I OA4V0

1 909IZUZ 3 1, 3^ 2 1, 0z Ground 20 019.5 /1QA4V0

1 909IZUZ 3 2, 2^ 2 2,
1
i Ground 25 260.5 /IOA4yo

1202 6 3. 3^ 6, 3, 4 Ground 19 843.5 496
1202 7 4, 3-^ 7, 4, 4 Ground 19 631.7 1 496
1 onoIZUZ 9 6, 3^ 9, 6,

A
4- Ground 18 704.5

1202 9 7, 3^ 9, 5, 4 Ground 20 160.8
'j

496

1202 10 8, 3^10, 6, 4 Ground 20 439.5 .1 496
1202 11 9, 3^11, 7, 4 Ground 20 943.0 .1 496

1 on3IZUo 2 1, 1^ 1. 1. U Ground 19 523.6

1203 2 2, 0^ 1, 0, 1 Ground 25 949.0 J 496
1203 3 0, 3«- 2, 0, 2 Ground 20 022.3 496
1203 3 1, 2^ 2, 1, 1 Ground 26 098.0 496
1203 3 1, 3^ 2, 1, 2 Ground 19 993.5 496
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Pyridine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' K F MHz ±MHz

C''%HC'2D:C'2HC'-H:C'-HN'''^ 1203 3, 2, 2<— 2, 2, 1 Ground 25 238.6 496
1203 6, 3, 3^ 6, 3, 4 Ground 19 828.8

}
496

1203 7, 4, 3*- 7, 4, 4 Ground 19 628.8 .\ 496
1203 9, 6, 3^^ 9, 6, 4 Ground 18 751.5 } 496
1203 9, 7, 3^ 9, 5, 4 Ground 20 116.7 496

1203 10, 8, 3<—10, 6, 4 Ground 20 372.0 •1 496
1203 11, 9, 3«—11, 7, 4 (Ground 20 838.4 •1 496

C'%HC'2H:C'2DC'2H:C'2HN'% 1204 2, 1, l'^ 1, 1, 0 Ground 19 116.5 } 496
1204 2, 2, 0^ 1. 0, 1 Ground 26 199.3 496

1204 3, 0, 3^ 2, 0, 2 Ground 20 039.6 ^1 496
1204 3, 1, 2*- 2, 1, 1 Ground 26 204.2 •1 496
1204 3, 1, 3-^ 2, 1, 2 Ground 19 9,50.7 •1 496

1204 3, 2, 2«— 2, 2, 1 Ground 24 827.8 496
1204 6, 3, 3^ 6, 3, 4 Ground 19 186.0

}
496

1204 7, 4, 3^ 7, 4, 4 Ground 18 322.2 496
1204 9, 7, 3«- 9, 5, 4 Ground 21 847.6 496
1204 10, 8, 3^10, 6, 4 Ground 23 734.0 496

1204 11, 9, S'^ll, 7, 4 Ground 26 634.1 .1 496

C'^^HC''^H:C''^HC'^H:C''^HN'% 1205 2, 1, l'^ 1, 1, 0 Ground 20 205.5 805
1205 3, 0, 3^ 2, 0, 2 Ground 20 509.3 805
1205 3, 1, 2^ 2. 1, 1 Ground 26 622.8 805
1205 3, 1, 3<- 2, 1, 2 Ground 20 499.0 805
1205 3, 2, 2<— 2, 2, 1 Ground 26 063.3 805

1205 10, 7, 3«—10, 7, 4 Ground 19 898.3 805

1205 10, 8, 3'^10, 6, 4 Ground 20 479.9 805

1205 11, 8, 3<-ll, 8, 4 Ground 19 549.9 805

1205 11, 9, 3^11, 7, 4 Ground 20 543.3 805

1205 12, 9, 3^12, 9, 4 Ground 19 068.4 805

1205 12,10, 3-^12, 8, 4 Ground 20 669.9 805

1205 12,11, 2<-12, 9, 3 Ground 18 454.0 805

C'%HC'3H:C'2HC'2H:C'2HN'% 1206 2, 1, l'^ 1, 1, 0 Ground 20 194.4 805

1206 3, 0, 3^ 2, 0, 2 Ground 20 492.4 805

1206 3, 1, 3*- 2, 1, 2 Ground 20 482.3 805

1206 3, 2, 2^^ 2, 2, 1 Ground 26 047.6 805

1206 10, 8, 3<—10, 6, 4 Ground 20 460.5 805

1206 11, 8, 3<—11, 8, 4 Ground 19 573.1 805

iZUO 11 Q 0,4 1 1 711, 7, 11, Ground on c:ip q o\jo

1206 12, 9, 3-^12, 9, 4 Ground 19 110.5 805

1206 12,10, 3^12, 8, 4 Ground 20 636.8 805

1206 12,11, 2^12, 9, 3 Ground 18 305.9 805

1210 — Nickel Cyclopentadienyl Nitrosyl Molecular Constant Table

CsH.NNiO C,, CsHsNNiO

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

CfHsN'-'NissO's

C.^2H,,N''»Ni™0'« C,,v

1211

1212

1 259.25 M
1 258.71 M

.00005

References:

ABC: 815 Dj: 815

No Spectral Lines
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1220 — Cyclopentadienyl Thallium Molecular Constant Table

C5H5TI C,v C5H5TI

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
c

MHz
Dj

MHz
DjK
MHz

A
Amu A^

K

c 1221 1467.98 'M

C5V 1222 1465.10 M

1. It is not certain that the value given for the rotational constant B refers to the ground state. It refers to the state showring the strongest
absorption spectra of the molecules in excited vibrational states.

References:

ABC: 884

No Spectral Lines

1230 — 1,3-Cyclopentadiene Molecular Constant Table

CgHg C2V C*H2CH:CHCH:C;f;H

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A'^

K

C2V 1231 8426.09 M 8225.54 M 4271.54 M 3.1056 .90346

Id.

No.
Ma

Debye Debye
Mr

Debye
eOq

Value(MHz) Rel.

eQq
ValuetMHz) Rel.

eQq
Value(MHz) Rel.

(Da d

1/cm
cuh d

1/cm
o);. d

1/cm
(Oa d

1/cm

1231 0. X .416 M 0. X

References:

ABC: 696 A: 696 k: 696 j^: 696

1,3-Cyclopentadiene
^

Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

C'%H2C'2H:C'2HC'2H:C'2^H 1231 2, 0, 2-^ 1, 1, 1 Ground 21 032.72 696
1231 2, 1, 2*- 1, 0, 1 Ground 21 240.70 696
1231 2, 2, 1^ 1, 1, 0 Ground 29 549.8 696
1231 3, 0, 3^^ 2, 1, 2 Ground 29 678.4 696
1231 3, 1, 3<- 2, 0, 2 Ground 29 686.2 696

1231 3, 1, 2-^ 3, 0, 3 Ground 20 239.74 696
1231 3, 2, 2-^ 3, 1, 3 Ground 20 276.76 696
1231 4, 2, 2<^ 4, 1, 3 Ground 20 187.1 696
1231 4, 3, 2-^ 4, 2, 3 Ground 20 296.7 696
1231 5, 3, 2^ 5, 2, 3 Ground 20 085.22 696

1231 5, 4, 2'^ 5, 3, 3 Ground 20 336.7 696
1231 6, 4, 2<- 6, 3, 3 Ground 19 914.7 696
1231 6, 5, 2-^ 6, 4, 3 Ground 20 406.4 696
1231 7, 5, 2<- 7, 4, 3 Ground 19 658.9 696
1231 12,12, 1^12,11, 2 Ground 20 291.3 696
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1240 — Cyclopentanone Molecular Constant Table
Ketopentamethylene, Adipic Ketone

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
D.,

MHz MHz
A

Amu A^
K

Cs 1241 6624.53 M 3351.69 M 2410.35 M -.55325

Id. eQq eQq eQq Wa d 0)1, d a>(. d d

No. Debye Debye Debye Value! MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/ctn l/cm 1/cm

1241 3.30 M 0. X

References:

ABC: 869 k: 869 fJ.: 869

Add. Ref. 588,825

Cyclopentanone Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ket.

No. Quantum Nos. f; F' F MHz ±MHz

C'^H2C'2H2C'2H.,C"'H2C'2 0'« 1241 2, 0, 2-^ 1, 0, 1 Ground 11 349.1 869

1241 2, 1, 1<- 1, 1, 0 Ground 12 465.9 869

1241 2, 1, 2<- 1, 1, 1 Ground 10 582.3 869

1241 3, 0, 3*- 2, 0, 2 Ground 16 621.8 869

1241 3, 1, 2o- 2, 1, 1 Ground 18 576.2 869

1241 3, 1, 3^ 2, 1, 2 Ground 15 773.9 869

1241 3, 2, 1-^ 2, 2, 0 Ground 17 950.7 869

1241 3, 2, 2^ 2, 2, 1 Ground 17 286.7 869

1241 4, 0, 4-^ 3, 0, 3 Ground 21 568.5 869

1241 4, 1, 3-^ 3, 1, 2 Ground 24 510.9 869

1241 4, 1, 4-^ 3, 1, 3 Ground 20 868.2 869

1241 4, 2, 2^ 3, 2, 1 Ground 24 387.2 869

1241 4, 2, 3*- 3, 2, 2 Ground 22 910.0 869

1241 4, 3, 1"^ 3, 3, 0 Ground 23 469.59 588

1241 4, 3, 2<- 3, 3, 1 Ground 23 346.0 869

1241 14, 4,10-^14, 4,11 Ground 23 551. 5. 514

1241 19, 6,13-^19. 6,14 Ground 20 893. 5. 514

1241 22, 7,15'^22, 7,16 Ground 22 206. 5. 514

1241 25, 8,17^25, 8,18 Ground 23 256. 5. 514

1241 28, .9,19-^28, 9,20 Ground 24 089. 5. 514

1241 31,10,21-^31,10,22 Ground 24 723. 5. 514

1241 34,11,23-^34,11,24 Ground 25 172. 5. 514

1241 37,12,25-^37,12,26 Ground 25 460. 5. 514

1241 40,13,27-^0,13,28 Ground 25 594. 5. 514

1241 43,14,29-^3,14,30 Ground 25 589. 5. 514

1241 46,15,31-M6,15,32 Ground 25 464. 5. 514

1241 49,16,33 ->-49,16,34 Ground 25 234. 5. 514

1241 52,17,35-^-52,17,36 Ground 24 899. 5. 514

1241 55,18,37-^55,18,38 Ground 24 484. 5. 514
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1250 — Cyclopentene Oxide' Molecular Constant Table

C5Hj^0 C :^HOCHCH2CH2C4:H2

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

C'%HO'"'C'2HC'2H2C'2H2C'%H, Cs i251 5 708.6 M 4540.4 M 3 248.6 M .0.502

1. Intensity relations obtained by Erlandsson indicate that the a and c components of the dipole moment are approximately equal.

References:

ABC: 597 k: 597

Add. Ref. 596

Cyclopentene Oxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

1251 3, 0, 3^ 2, 0, 2 Ground 21 446. 5. 597
1251 3, 1, 2^ 2, 1, 1 Ground 24 751. 5. 597
1251 3, 1, 3^ 2, 1, 2 Ground 21 094. 5. 597
1251 3, 2, 1^ 2, 2, 0 Ground 25 286. 5. 597

1251 3, 2, 2^ 2, 2, 1 Ground 23 365. 5. 597

1251 10, 5, 6^10, 3, 7 Ground 22 140. 5. 597

1251 10, 8, 2*-10, 7, 4 Ground 24 221. 5. 597
1251 10, 8, 3^10, 7, 3 Ground 23 717. 5. 597
1251 11, 4, 7-^11, 4, 8 Ground 24 470. 5. 597
1251 11, 5, 7^11, 3, 8 Ground 25 304. 5. 597

1251 11, 6, 6^11, 4, 7 Ground 22 775. 5. 597

1251 11, 7, 4^11, 6, 6 Ground 23 028. 5. 597

1251 11, 8. 3*-ll, 7, 5 Ground 23 900. 5. 597

1251 11, 8, 4<-ll, 7, 4 Ground 22 070. 5. 597

1251 12, 5. 7<-12, 5, 8 Ground 22 568. 5. 597

1251 12, 6, 7^12, 4, 8 Ground 25 133. 5. 597

1251 12, 7, 6W2, 5, 7 Ground 24 968. 5. 597
1251 12, 7, 6^12, 8, 4 Ground 24 262. 5. 597

I

I
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1260 — Bromobenzene Molecular Conslant Talile
Phenyl Bromide

CeHsBr C^v C„H,,Br

Isotopic Species Pt. Id. A B C D,, A K

Gp. No. MHz MHz MHz MHz MHz Amu A-

CfHsBr" 1261

Id.

No. Debye Debye Debye
eQq

Value (MHz) Rel.

eQq
Value (MHz) Rel.

eQq
Value (MHz) Rel.

t»a d
1/cm

d

1/cm
a)(. d

1/cm
Wd d
1/cm

1261 1.70 'G 0. X 0. X

1. There is some variation in other references from the value recorded for the dipole moment.

References:

ix: 1030

Bromobenzene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

C^^H^Br" 1261 Not Reported 22 050. 117 '

1261 Not Reported 23 690. 5.. 117

1261 Not Reported 23 742. 5. 117

1. Roughly estimated.

238-605 0-68— 19
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1270 — Chlorobenzene Molecular Constant Table
Phenyl Chloride

CsHjCl C2V CgHsCl

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

Ci^H^CP C2V

C2V

1271

1272

5679.97 M
5 666.7 M

1 576.87 M
1 532.0 M

1 233.61 M
1 206.3 M

-.8456

-.8537

Id.

No. Debye
Ml.

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

l/cm
oji, d

l/cm
O),. d

l/cm
6Jd d

l/cm

1271 1.70 G 0. X 0. X —66.4 ^aa 30 bb

1. This is an average of values given for several different transitions.

References:

ABC: 516,779 k: 516,779 m: 1030 eQq: 779

Add. Ref. 486,596,688

Chlorobenzene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F, F MHz ±MHz

1271 5, 0, 5-^ 4, 0, 4 Ground 13 660.4 779

1271 5, 1, 4^ 4, 1, 3 Ground 14 811.6 779

1271 5, 1, 5-^ 4, 1, 4 Ground 13 112.6 779

1271 5, 2, 3-^ 4, 2, 2 Ground 14 398.3 779

1271 5, 2, 3^ 4, 2, 2 Ground 14 401.8 779

1271 5, 2, 4^ 4, 2, 3 Ground 14 005.4 779

1271 5, 2, 4*- 4, 2, 3 Ground 14 008.3 779

1271 6, 0, 6^ 5, 0, 5 Ground 16 210.3 779

1271 6, 1, 5^ 5, 1, 4 Ground 17 705.8 779

1271 6, 1, 6*- 5, 1, 5 Ground 15 689.2 779

1271 6, 2, 4*- 5, 2, 3 Ground 17 421.0 779

1271 6, 2, 4<- 5, 2, 3 Ground 17 423.0 779

1271 6, 2, 5<- 5, 2, 4 Ground 16 769.3 779

1271 6, 2, 5<- 5, 2, 4 Ground 16 771.2 779

1271 6, 3, 3-^ 5, 3, 2 Ground 16 996.5 779

1271 6, 3, 3-^ 5, 3, 2 Ground 17 001.3 779

1271 6, 3, 4-^ 5, 3, 3 Ground 16 954.9 779

1271 6, 3, 4-^ 5, 3, 3 Ground 16 959.3 779

1271 7, 0, 7<- 6, 0, 6 Ground 18 702.2 779

1271 7, 1, 6-^ 6, 1, 5 Ground 20 554.7 779

1271 7, 1, 7«- 6, 1, 6 Ground 18 246.7 779

1271 7, 2, 5^ 6, 2, 4 Ground 20 482.4 779

1271 7, 2, 6^^ 6, 2, 5 Ground 19 513.4 779

1271 7, 3, 4<- 6, 3, 3 Ground 19 893.5 779

1271 7, 3, 4«- 6, 3, 3 Ground 19 895.8 779

1271 7, 3, 5^ 6, 3, 4 Ground 19 797.9 779

1271 7, 3, 5^ 6, 3, 4 Ground 19 800.7 779

1271 8, 0, 8^ 7, 0, 7 Ground 21 157.0 779

1271 8, 1, 7'^ 7, 1, 6 Ground 23 339. 5.0 516

1271 8, 1, 7^ 7, 1, 6 Ground 13/2 11/2 23 866.4 .1 556
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Chlorobenzene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos F' F MHz ±MHz

1271 8, 1, 7<- 7, 1, 6 Ground 15/2 13/2 23 866.4 .1 556
1271 8, 1, 7<— 7, 1, 6 Ground 19/2 17/2 23 866.8 1 556
1271 8, I, 7<- 7, h 6 Ground 17/2 15/2 23 866.8 .1 556
1271 8, 1, 8^ 7, 1, 7 Ground 20 785.9 779
1271 8, 2, 6<- 7, 2, 5 Ground 23 554.7 779

1271 8, 2, 6-^ 7, 2, 5 Ground 15/2 13/2 24 156.1 .1 556
1271 8, 2, 6*- 7, 2, 5 Ground 17/2 15/2 24 156.1 .1 556
1271 8, 2, 6-^ 7, 2, 5 Ground 19/2 17/2 24 156.9 .1 556
1271 8, 2, 6«- 7, 2, 5 Ground 13/2 11/2 24 156.9 .1 556
1271 8, 2, 7-^ 7, 2, 6 Ground 22 233.8 779

1271 8, 3, 5«- 7, 3, 4 Ground 22 829.2 779
1271 8, 3, 5<- 7, 3, 4 Ground 17/2 15/2 23 390 7 1 556
1271 8, 3, 5^ 7, 3, 4 Ground 15/2 13/2 23 390.7 .1 556
1271 8, 3, 5-^ 7, 3, 4 Ground 13/2 11/2 23 392.6 .1 556
1271 8, 3, 5^ 7, 3, 4 Ground 19/2 17/2 23 392.6 .1 556

1271 8, 3, 6-^ 7, 3, 5 Ground 22 644.0 779
1271 ft A 4.*— 7 4. 20 Ground ZZ OZO. o.u olo
1271 8, 4, 5*- 7, 4, 4 Ground 22 628. 5.0 516
1271 8, 5, 3-^ 7, 5, 2 Ground 22 578. 5.0 516
1271 8, 5, 4"^ 7, 5, 3 Ground 22 578. 5.0 516

1271 8, 6, 2-^ 7. 6, 1 Ground 22 560. 5.0 516
1271 2 ( w rAM nn 22 560 5 0 516
1271 9, 0, 9<- 8, d. 8 Ground 23 584. 5.0 516
1271 9, 1, 8^ 8, 1, 7 Ground 26 063. 5.0 516
1271 9, 1, 8-^ 8, 1, 7 Ground 15/2 13/2 26 631.1 .1 556

1271 9, 1, 8^ 8, 1, 7 Ground 17/2 15/2 26 631.1 .1 556
1271 9, 1, 8<- 8, 1, 7 Ground 19/2 17/2 26 631.1 .1 556
1271 9] I, 8*- 8^ 1! 7 Ground 21/2 19/2 26 631.1 .1 556
1271 9, 1, 9-^ 8, 1, 8 Ground 23 308.6 779
1271 9, 1, 9^ 8, 1, 8 Ground 17/2 15/2 23 775.6 .1 556

1271 9, 1, 9^ 8, 1, 8 Ground 15/2 13/2 23 775.6 .1 556
1271 9, 1, 9<— 8, 1, 8 Ground 21/2 19/2 23 775 6 .1 556
1271 9] 1, 9<^ 8, I, 8 Ground 19/2 17/2 23 775.6 .1 556
1271 9, 2, 7^^ 8, 2, 6 Ground 26 616. 5.0 516
1271 9, 2, 8^ 8, 2, 7 Ground 24 928.7 779

1271 9, 2, 8-^ 8, 2, 7 Ground 17/2 15/2 25 472.2 .1 556
1271 9, 2, 8<- 8, 2, 7 Ground 19/2 17/2 25 472.2 .1 556
1271 9, 2, 8-^ s! 2, 7 Ground 21/2 19/2 25 472.7 .1 556
1271 9, 2, 8<- 8, 2, 7 Ground 15/2 13/2 25 472.7 .1 556
1271 9, 3, 6^^ 8, 3, 5 Ground 25 810.9 779

1271 9, 3, 6-^ 8, 3, 5 Ground 19/2 17/2 26 460.2 .1 556
1271 9, 3, 6«— 8, 3, 5 Ground 17/2 15/2 26 460 2 .1 556
1271 9, 3^ 6*- 8^ 3, 5 Ground 21/2 19/2 26 461.4 .1 556
1271 9, 3, 6<- 8, 3, 5 Ground 15/2 13/2 26 461.4 .1 556
1271 9, 3, 7^ 8, 3, 6 Ground 25 483.6 779

1271 9, 3, 7-^ 8, 3, 6 Ground 17/2 15/2 26 078.0 .1 556
1 971

y, 0, 0, 6, 0 Ground 19/2 17/2
A"70 n

.1 000
1271 9, 3, 7^ 8, 3, 6 Ground 21/2 19/2 26 079.2 .1 556
1271 9, 3, 7^ 8, 3, 6 Ground 15/2 13/2 26 079.2 .1 556
1271 9, 4, 5^ 8, 4, 4 Ground 25 502.0 779
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Chlorobenzene
,

Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F/ F' F, F MHz ±MHz

1271 9, 4, 5^ 8, 4, 4 Ground 25 502.0 779

1271 9, 4, 5-^ 8, 4. 4 Ground 25 504.2 779

1271 9, 4. 5<- 8, 4, 4 Ground 25 504.2 779

1271 9, 4, 5^ 8, 4, 4 Ground 17/2 15/2 26 110.3 .1 556

1271 9 4 5«— 8, 4, 4 Ground 19/2 17/2 26 110.3 .1 556

1271 9, 4, 5^ 8, 4, 4 Ground 15/2 13/2 26 112.3 .1 556

1271 9, 4, 5^ 8, 4, 4 Ground 21/2 19/2 26 112.3 .1 556

1271 9, 4, 6^ 8, 4, 5 Ground 25 483.6 779

1271 9, 4, 6<- 8, 4, 5 Ground 25 483.6 779

1271 9_ 4 6<— 8, 4, 5 Ground 25 485.9 779

1271 9, 4, 6^ 8, 4, .5 Ground 25 485.9 779

1271 9. 4, 6^ 8, 4, 5 Ground 19/2 17/2 26 086.9 .1 556

1271 9, 4, 6^ 8. 4. 5 Ground 17/2 15/2 26 086.9 .1 556

1271 9, 4, 6^ 8, 4, 5 Ground 21/2 19/2 26 088.9 .1 556

1271 o A 0* O, 5 Ground 15/2 13/2 26 088.9 .1 556

1271 9, 5, 4-^ 8, 5, 3 Ground 25 427. 5.0 516

1271 9, 5, 4-^ 8, 5, 3 Ground 17/2 15/2 26 027.1 .1 556
1 971 9, 5, 4^ 8. 5, O Ground 19/2 17/2 26 027 1 .1 556

1271 9. 5, 4^ 8, 5, 3 Ground 21/2 19/2 26 030.2 .1 556

1271 9, 5, 4<— 8, 5. 3 Ground 15/2 13/2 26 030.2 .1 556

1271 9, 5, 5^ 8, 5, 4 Ground 25 427. 5.0 516
1271 9, 5, 5^ 8, 5, 4 Ground 17/2 15/2 26 026.4 .1 556
1271 9, 5, 5^ 8, 5, 4 Ground 19/2 17/2 26 026.4 .1 556
1271 9, 5, 5^ 8, 5, 4 Ground 15/2 13/2 26 029.5 .1 556
1271 9^ 5, 5«— 8, 5, 4 Ground 21/2 19/2 26 029.5 .1 556

1271 9, 6, 3^ 8, 6, 2 Ground 25 395. 5.0 516
1271 9, 6, 4^ 8, 6, 3 Ground 25 395. 5.0 516

1271 9, 6, 4^ 8, 6, 3 Ground 19/2 17/2 25 988.7 .1 556
1271 9, 6, 4^ 8, 6, 3 Ground 17/2 15/2 25 989.6 .1 556
1271 9^ 6, 4«— 8, 6, 3 Ground 21/2 19/2 25 993.3 .1 556

1271 9, 6, 4^ 8, 6, 3 Ground 15/2 13/2 25 994.2 .1 556
1271 9, 7, 2^ 8, 7. 1 Ground 25 375. 5.0 516

1271 9, 7, 3^ 8, 7. 2 Ground 25 375. 5.0 516

1271 9, 8, 1^ 8, 8, 0 Ground 25 359. 5.0 516

1271 9, 8, 2^ 8, 8, 1 Ground 25 359. 5.0 516

1271 Not Reported Ground 23 775.4 .1 556
1271 Not Reported Ground 26 630.9 .1 556

CJ^HjCP' 1272 9, 2, 8^ 8, 2, 7 Ground 24 318. 5.0 516

1272 9, 3, 6^ 8. 3, 5 Ground 25 114. 5.0 516
1272 9, 3, 7*- 8, 3, 6 Ground 24 827. 5.0 516

1272 9, 4, 5^ 8, 4, 4 Ground 24 834. 5.0 516
1272 9, 4, 6^ 8, 4, 5 Ground 24 827. 5.0 516

1272 9, 5, 4^ 8, 5, 3 Ground 24 776. 5.0 516
1272 9, 5, 5^ 8, 5, 4 Ground 24 776. 5.0 516
1272 9, 6, 3^ 8, 6, 2 Ground 24 746. 5.0 516
1272 9, 6, 4^ 8, 6, 3 Ground 24 746. 5.0 516
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1280 — Fluorobenzene Molecular Constant Table
Phenyl Fluoride

C,H,F C^, C„H,,F

Isotopic Species
Ft.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

D,,K

MHz
A

Amu A^
K

Ci^HjF"* 1281 5663.54 M 2570.64 M 1 767.94 M — .58789

Cs 1282 5394.27 M 2529.99 M 1 722.07 M -.55998

1283 5663.64 M 2459.72 M 1714.75 M -.62269

1284 5134.71 M 2445.03 M 1656.19 M -.54645

Id.

No.
Ma

Debye
Mb

Debye
M.

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

d

1/cm
a>i, d

1/cm
cu,. d

1/cm
d

1/cm

1281 1.66 M 0. X 0. X

References:

ABC: 737 k: 737 /a: 870

Add. Ref. 543

Fluorobenzene Spectral Line Table

Isotopic Species Id. Rotational
j

Vib. State Hyperfine Frequency
[
Acc.

j

Ref.

No. Quantum NOS. f; F' F MHz ±MHz

CJ^H^F's 1281 3, 0, 3-^ 2, 0, 2
1

Ground 12 492.5 870
1281 3, 1, 2-^ 2, 1, 1 Ground 14 125.8 870
1281 3, 1, 3^ 2, 1, 2 Ground 11 731.9 870
1281 3, 2, 1^ 2, 2, 0 Ground 13 539.0 870
1281 3, 2, 2*- 2, 2, 1 Ground 13 015.7 870

1281 4, 0, 4*- 3, 0, 3 Ground 16 172.3 737
1281 4, 1, 3-^ 3, 1, 2 Ground 18 637.4 737
1281 4, 1, 4-^ 3, 1, 3 Ground 15 514.1 737
1281 4, 2, 2^ 3, 2, 1 Ground 18 427.2 737
1281 4, 2, 3^ 3, 2, 2 Ground 17 247.0 737

1281 4, 3, l*- 3, 3, Ground 17 676.6 737
1281 4, 3, 2<- 3, 3, 1 Ground 17 588.9 737
1281 5, 0, 5^ 4, 0, 4 Ground 19 678.2 737
1281 5, 1, 4^ 4, 1, 3 Ground 22 941.0 737
1281 5, 1, 5^ 4, 1, 4 Ground 19 219.8 737

1281 5, 2, 3^ 4, 2, 2
1

Ground 23 393.8 737
1281 5, 2, 4-^ 4. 2, 3 Ground 21 389.2 737
1281 5, 3, 2<- 4, 3, 1

1

Ground 22 322.1 737
1281 5, 3, 4, 3, 2 Ground 22 028.8 737
1281 5. 4, 1«- 4. 4, 0 Ground 22 006.1 737

1281 5, 4. 2<- 4, 4, 1
1

Ground 21 997.3 737
1281 6, 0, 6^ 5, 0, 5 Ground 23 134.6 737
1281 6, 1, 5^ 5, 1, 4 Ground 26 960.2 737
1281 6, 1, 6^ 5, 1, Ground 22 863.3 737
1281 6, 2, 5^ 5, 2, 4 Ground 25 427.3 737

1281 6, 3, 3^ 5, 3, 2
1

Ground 27 163.3 737
1281 6, 3, 4<- 5, 3, 3 Ground 26 445.2 737
1281 6, 4, 2-^ 5, 4, 1 Ground 26 528.9 737
1281 6, 4, 3-^ 5, 4, 2 Ground 26 483.2 737
1281 6, 5, 1-^ 5, 5, 0 Ground 26 378.8 737
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Fluorobenzene Spectral Line Table

Isotopic Species Id. Rotational Vib. State riyperfine Frequency Acc. Ref.

No. Quantum Nos.
i

F/

1

F' F MHz ±MHz
1

1281 6, 5, 2^ 5. 5, 1 Ground
\

26 378.8 .1 737

1281 7, 0, 7<- 6. 0, 6 Ground 1 26 605.3 •1 737

IZol 7 1 7* A 1 A
i , 1, / * O, 1,0 Ground

|

9ft d.f\C\ 7ZO 4*DU. l
7-17

1281 7, 1, 6<- 7, 1, 7 Ground
|

19 953.0 •1 737

1281 7, 2, 7, 0, 7 Ground
|

22 465.2 .1 737

1281 8, 1, 7-^ 8, 1, 8 Ground
|

24 072.3 .1 737

1281 8, 3. 6*- 8, 1, 7 Ground
|

24 300.5
•J

737

IZoX Q 9 7^ Q 9 R Ground
|

10 1 -^7 n17 1 O i .U 7^7tot

1281 10, 2, 8-^10, 2, 9 Ground
|

23 839.2 1 737

1281 12, 3, 9<-12, 3,10 Ground
|

21 846.3 595

1281 12, 3,10-^12, 3,11
1

Ground
|

21 848.
1

5.0
1

430
1281 13, 4, 9<-13, 4,10 Ground

|

13 246.4 595
IZol 1 c /111 « 1 =i A 1 9 Ground

|

ZO 7 t\J.O 070

1281 16, 5,11^16, 5,12 Ground
|

14 036.9 595

1281 17, 5,12-^17, 5,13 Ground
|

19 535.1
1

595

1281 18, 5,13*-18, 5,14 Ground
|

25 596.4
1

1

595

1281 19, 6,13<-19, 6,14 Ground
|

14 475.8 595

IZOl 9n 1 A* 90 A 1 ^ZU, 0,14"* ZU, O,10 Ground
|

on 9Rn QZU zou.y oVD

1281 21, 6,15-^21, 6,16 Ground
|

26 758. 595
1281 22, 7,15^22, 7,16 Ground 1 14 619.2 595

1281 23, 7,16^23, 7,17 Ground
|

20 662.1
1

595
1281 25, 8,17^25, 8,18 Ground

|

14 516.3 595
Of. O 1Q«_9A Q IQ Ground

|

90 79^ ^ZU iZ.O.0

1281 28, 9,19-^28, 9,20 Ground
|

14 211.7 595
1281 29, 9,20^29, 9,21 Ground

|

20 514.5
1

595

1281 31,10,21^31,10,22 Ground
|

13 746.6 595
1281 32,10,22^32,10,23 Ground

|

20 070.3 595
•^d. 1 1 9^*—^4. 1 1 94.04", X 1 ,ZO^ Ot",! 1 ,Z^ Ground

|

lo loO.O oyo
1281 35,1 1,24*-35,1 1,25 Ground

|

19 432.8 595
1281 39.12,27->-39,12,28 Ground

|

26 280. 5.
j

430

1281 42,13,29'^42,13,30
1

Ground
|

25 315.0 595
1281 45,14,31^5,14,32 Ground

|

24 189.7 595
1 981IZol 4*0, 10,00* 4*o,lo,o4* Ground

[

99 QA1 QZZ V^-O.y

1281 51,16,35*-51,16,36 Ground 1 21 608. 5.
1

430
1281 54,17,37-^54,17,38 Ground

|

20 219. 5.
1

430

1281 57,18,39-^57,18.40 Ground
|

18 806.
1

5.
!

430
1281 Not Reported 17 724. 5.

1

430
1 981 Not Reported lo O (U. o.

\

1281 Not Reported
1

19 238. 5.
1

430
1281 Not Reported

1
20 063. 5.

1

430

1281 Not Reported 20 882. 5. 430
1281 Not Reported 21 551. 5. 430
1 9ftl Not Reported 91 SftOz 1 ooy

.

c
1

1281 Not Reported
1

22 228. 5.0 431

1281 Not Reported
1

23 642. 5. 430

1281 Not Reported
1

1

23 941. 5.
1

430
1281 Not Reported 24 895. 5. 430
1281 Not Reported 25 403. 5. 430
1281 Not Reported 25 758. 5. 430
1281 Not Reported 26 174. 5. 430
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Fluorobenzene Spectral Line Table

Isotopic Species Id.

No.

Rotational

Quantum Nos
Vib. State iype

F'

rfine

F, F
Frequency
MHz

Ace.

±MHz
Ref.

1282 4, 1, 3<- 3, 1 2 Ground 18 271.6
J

737

4, 2, 2*- 3, 2 1
1 Ground 10 1/1/1 q 7^7

1282 5, 0, 4, 0 4 Ground 19 1.53.2 737

1282 cJ, 1
1,

A
4-, 1 3 Ground 22 447.5 .1 737

1282 5, 1, 4, 1 4 Ground 18 745.2 .1 737

1282 5, 2, 3-^ 4, 2 2 Ground 23 026.5

•J

737
1 9ft9iZoZ 5, 2, 4, 2 0 Ground 90 Q^l R/io 701.0 737

1282 5, 3, 3«- 4, 3 2 Ground 21 614.6 737

1282 4", 1 ^ 4. i. 0 Ground 21 601.5 .1 737

1282 5, 4, 2-^ 4, 4, 1 Ground 21 588.9 .1 737

1282 6, 0, 6^ 5, 0, 5 Ground 22 517.0 } 737

izoz 6, 1, 5^ 5, 1, 4" Ground 9ft ^ 1 ft niO OIU.O 737

1282 6, 1, 6-^ 5, 1, 5 Ground 22 286.5 A 737

1282 5 2 4<— 5, 2 3 Ground 27 798.1 .1 737

1282 6! 2, 5! 2, 4 Ground 24 860.7 .1 737

1282 6, 3, 3^^ 5, 3, 2 Ground 26 754.7
•j

737
1 9R9 6, 3, 4<- 5, 3, Ground 9"^ 9^8 4 737

1282 6, 4, 2-^ 5, 4, 1 Ground 26 055.9 A 737

1282 6, 4, 3^ 5, 4^ 2 Ground 25 998.1 .1 737

1282 6! s! 1-^ 5, 5! 0 Ground 25 888.4 .1 737

1282 6, 5, 2^ 5, 5, 1 Ground 25 888.4
•}

737

8, 3, 8, 1, 7 Ground 23 141 2 7'^7

1282 9, 2, 7^ 9, 2, 8 Ground 19 440.8 ^1 737

9, 3, 7^^ 9, 1,
Q0 Ground 9"^ 090 9 7'^7tot

1282 10, 2, 8^10, 2, 9 Ground 23 984.4 \\ 737

1282 12, 3, 9«-12, 3,10 Ground 22 663.2 .1 737

1283 4, 1, 3^ 3, 1, 2 Ground 17 920.4
•J

737
1 9ft^ 4, 2, 2«- 3, 2, 1 Ground 7^7tot

1283 5, 0, 5*- 4, 0, 4 Ground 19 103.1 \\ 737

1283 o. 1 4-^ 4, 1X , 3 Ground 22 107.4 .1 737
1283 5, 1, 5*- 4, 1, 4 Ground 18 608.4 .1 737

1283 5, 2, 3^ 4, 2, 2 Ground 22 378.0 •1 737

5, 2, 4«- 4, 2, Ground 90 ft! ft 9zu 010.

z

797tot

1283 5, 3, 2*- 4, 3, 1 Ground 21 391.0 ;i 737

1283 5 3 3^ 4, 3 2 Ground 21 165.0 .1 737

1283 s! 4! l'^ 4, 4! 0 Ground 21 134.6 .1 737

1283 5, 4, 2^ 4, 4, 1 Ground 21 128.5
•}

737

6, 0, 5, 0,
CL Ground 99 4.ft1 ft 7^7

1283 6, 1, 5-^ 5, 1, 4 Ground 26 055.5 'a 737

1283 6, 1^ 6^ 5, 1^ 5 Ground 22 150.4 .1 737

1283 6! 2! 4<- 5, 2! 3 Ground 27 088.5 .1 737

1283 6, 2, 5^ 5, 2 4 Ground 24 535.6
•j

737
1 9ft'i 6, 3, 3^ 5, 3, 9 Ground 9^^ ORO 0^.o 700.0 7^7lot

1283 6, 3, 4-^ 5, 3 3 Ground 25 416.4 A 737
1283 6, 4^ 2-^ 5, 4 1 Ground 25 461.1 .1 737

1283 6,
4' 3^ 5, 4, 2 Ground 25 429.9 .1 737

1283 6, 5, 1*- 5, 5, 0 Ground 25 338.6
•J

737

6, 5, 2-<- 5, 5,
1
1 Ground ZO 000.

D

7^7tot

1283 7, 0, 1^ 6, 0, 6 Ground 25 823.5 A 737
1283 7, 1, 7^ 6, 1, 6 Ground 25 647.9 .1 737
1283 7, 1, 6<- 7, 1 7 Ground 18 858.0 .1 737

1283 8, 1, 7<- 8, 1 8 Ground 22 908.8 .1 737
1283 9, 1, 8^ 9, 1 9 Ground 26 818.2 737
1283 10, 2, 8-^10, 2 9 Ground 22 018.5 737
1283 11, 2, 9^ 11, 2 10 Ground 26 548.8 737
1283 12, 3, 9^ 12, 3 10 Ground 19 285.1 737
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Fluorobenzene Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F' F p MHz ±MHz

1284 5, 0, 5<— 4, 0, 4 1 »rr*i 1 n H 18 413.5
,

737
1284

5'
1^ 4^ 4^

1'
3 Ground 21 631.8 737

1284 1^ 5<- 4^
1'

4 Ground 18 038.6 737

1284 5, 2, 3^ 4! 2, 2 1 •rr*i 1 n H 22 2S3 4 737
1284 5, 2, 4<- 4, 2, 3 1 *rr»ii n r\ 20 1 7S S 737

1284 5, 3, 2-<^ 4, 3, 1 .mi 1n H 21 209 a 737
1284 5, 3! 3^ 4^ 3! 2 Ground 20 859.0 ;i 737
1284 6, 0, 6^ 5, 0, 5 Ground 21 648.5 } 737
1284 6, 1^ S-^ 5, 4 Oroiin fiV 7 1 U 1 114 25 330 1 737
1284 5 I 6-^ 5, 5 21 441.2 737

1284 5 2^ 4<— 5 2 3 Ground 26 847.2 737
1284 2, 5^ 5] 2, 4 1 _ T/"k 1 1 n riVjl U UilU 9'^ Q'lO 0 7^7

1284 6, 3, 3^ 5, 3, 2 Ground 1X1tot

1284 5 3, 4<— 5_ 3. 3 vrround oc; f|97 q^0 yjL. 1 .0 7^7
1 0 t

1284 6, 4, 2<— 5, 4, 1 Ground 25 159.0 737
1284 6, 4, 3^ 5, 4, 2 Ground 25 096.7

•J

737
1284 6^ 5, 1*- 5! s. 0 VtI OUIlli 24 987.5 7^7tot

1284 6, 5, 2*- 5, 5, I u UllU 24 987.5 737

1284 7, 0, 7^ 6, 0, 6 Ground 24 905.9 737
1284 7, 1, 7^ 6, 1, 6 Ground 24 802.5 737
1284 10, 2, 8^10, 2, 9 Ground 23 386.2 737

1284 10, 3, 8<-10, 1, 9 Ground 26 405.5
\

737

1284 11, 3, 8^11, 3, 9 Ground 17 523.2 737

1284 12, 3, 9^12, 3,10- Ground 22 391.7 .1 737
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1290 — Benzonitrile Molecular Constant Table
Benzene Cyanide

CjHsN C^v CbH^CN

Isotopic Species
Pt.

Gp.
Id.

IMO.

A
MHz

B
MHz

C
MHz

Dj

ivirlz Mliz
A

Amu A''
K

Ci^H.C'-^N'-' 1291 5656.7 M 1 546.84 M 1214.41 M -.850

r 1292 5655.7 M 1502.13 M 1 186.67 M
Ci^HsC'^N'" 1293 5 655.5 M 1 528.63 M 1203.14 M
2d-Ci2H5C'2N'^ c. 1294 5381.1 M 1546.14 M 1 200.70 M
Sd-Ci^H^C'^N'^ Cs 1295 5383.9 M 1 526.28 M 1 188.94 M
4d-Ci2H.,C'2N"' C2V 1296 5653.8 M 1 496.60 M 1 183.23 M
IC'^-Ci^HjC'^N'^ C2V 1297 5655.0 M 1 545.55 M 1213.61 M
2C'=-CJ2H5C'2N'^ Cs 1298 5564.2 M 1 546.82 M 1210.10 M
SC'^-CJ^HjC'^N'^ Cs 1299 5565.2 M 1 535.73 M 1 203.39 M

C2V 1301 5654.1 M 1 523.65 M 1 200.09 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

CUa d

1/cm
a)|, d

1/cm
o);. d

1/cm
w<i d

1/cm

1291 4.14 M 0. X 0. X

References:

ABC: 955 k: 539 m: 539

Benzonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

C^^HjC'^N" 1291 5, 0, 5<- 4, 0, 4 Ground 13 437.5 .2 955

1291 5, 1, 4<- 4, 1, 3 Ground 14 545.3 .2 955

1291 5, 1, 5^ 4, 1, 4 Ground 12 897.8 .2 955

1291 5, 2, 3^ 4, 2, 2 Ground 14 132.1 .2 955

1291 5, 2, 4-^ 4, 2, 3 Ground 13 763.2 .2 955

1291 6, 0, 6-^ 5, 0, 5 Ground 15 951.9 .2 955
1291 6, 1, 5-^ 5, 1, 4 Ground 17 389.9 .2 955
1291 6, 1, 6^ 5, 1, 5 Ground 15 434.1 .2 955
1291 6, 2, 4-^ 5, 2, 3 Ground 17 095.8 .2 955
1291 6, 2, 5-^ 5, 2, 4 Ground 16 480.6 .2 955

1291 6, 3, 3^ 5, 3, 2 Ground 16 694.3 .2 955

1
1291 6, 5, 1^ 5, 5, 0 Ground 16 616.4 .2 955
1291 6, 5, 2<^ 5, 5, 1 Ground 16 616.4 .2 955
1291 7, 0, 6, 0, 6 Ground 18 410.0 .2 955
1291 7, 1, 6^ 6, 1, 5 Ground 20 193.7 540

1
1291 7, 1, 7-^ 6, 1, 6 Ground 17 952.5 .2 955

1
1291 7, 2, 5-^ 6, 2, 4 Ground 20 096.3 540

[
1291 7, 2, 6-^ 6, 2, 5 Ground 19 179.5 540

1
1291 7, 3. 4^ 6, 3, 3 Ground 19 534.8 540

1
1291 7, 3, 5^ 6, 3, 4 Ground 19 449.2 540

1
1291 7, 4, 3^ 6, 4, 2 Ground 19 426.0 540
1291 7, 4, 4-^ 6, 4, 3 Ground 19 426.0 540
1291 7, 5, 2-^ 6, 5, 1 Ground 19 398.1 540
1291 7, 5, 3-^ 6, 5, 2 Ground 19 398.1 540
1291 7, 6, 1^ 6, 6, 0 Ground 19 383.5 540
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Benzonitrile Spectral Line Table

Isotopic Species la. Rotational Vit). State Hyperfine 1/ „ . . ,

,

r requency AAcc. Kei.

No. Quantum Nos. 17' T?'r F MHz ±MHz

1291 n
/, 0, o. 1 Ground

1

19 ioi.b 540
1291 QO, 7 U, 7 Oround OA ooo Q20 828.0 .2 955

1291 QO, 1,
7 1

i. 6 Ground 22 936. 515
1291 Q

1,
7
/ , i. 6 Ground 22 943.7 540

1291 8, 1, 8^ 7, 1, 7 Ground OA /I C O A20 4OO.0 o
.2

AC C

Qo. o
2, <,

o
2,

r
5 Ground OO 111 12o 111.1 C /I A540

Qo? o
2, /,

o
2, 0 Ground oi oca A21 850.4 540

1291 Qo> •J,
-7

/, 3, 4 Ground 22 406. 515
1291 Qo. •J

I, 3, 5 Ground 22 239. 515
1291 8, 4, 4^ 7, 4, 3 Ground 22 231. 515

1291 Q /I
'J, /, 4 Ground 22 220. 515

1291 Qo,
r
J? 7

/,
r

2 Ground 11 184.7 540
1291 o r

>>t
7 r

3 Ground 22 184.7 540
1291 o z:

0,
0,i2*— 7

0, 1 Ground 22 163.1 540
1291 8, 6, 3'^ 7, 6, 2 Ground 22 163.1 540

1291 Qo, /,
7 7 0 Ground 22 144.

C 1 c515
1291 Q n

/,
o^ 7 7

<, 1 Ground 22 144.
C 1 c515

1291 o
y. y*

—

Q /\
8 Ground 23 227.8 .2 955

1291 o
y.

1 Qo. 1 7 Ground 25 628. 515
1291 9, 1, 9<- 8, 1, 8 Ground 22 937.9 540

1291 9, 2, 8*— 8, 2, 7 Ground Oyl CAA O24 509.0 540
1291 9, 3, 6<— 8, 3, 5 Ground 25 328. 515
1291 9, 3, 7*— 8, 3, 6 Ground 25 030. 515
1291 9, 4, 6*— 8, 3, 6 Ground 25 032.7 540
1291 9, 4, 5-^ 8, 4, 4 Ground 25 044. 515

1291 y,
A Qo.

A
4-, 5 Ground 25 030. 515

1291 Q r Q C
i>l 3 Ground 24 972. 515

1291 o
y.

F o
o.

r
i>i 3 Ground 24 978.6 540

1291 Q
y,

C Q c 4 Ground 24 972. 515
1291 9, 5, 5<- 8, 5, 4 Ground O/l 0*70 C24 9/8.6 540

1291 y,
(i Q 2 Ground 24 938. 515

1 OA!1291 y.
Q
o» 2 Ground O/l C\/i 7 C24 947.5 .2 955

1291 y, o. Q 3 Ground 24 938. 515
1291 Qy. 0, Q 3 Ground 24 947.5 .2 955
1 om1291 9, 7, 2<- 8, 7, 1 Ground O/l AOA A24 929.0 .2 955

1291 9, 7, 3-^ 8, 7,
o2 Ground O/l AOA A24 929.0 .2 955

1291 9, 8, 1^ 8, 8, 0 Ground 24 912. 515
1291 Qo. Q

£>5
Qo> 0 Ground 24 917.1 .2 955

1291 o
y.

Qo. o*2* Qo. Qo. 1 Ground 24 912. 515
1291 y.

Qo. 2' Qo. Qo. 1 Ground 24 917.1 .2 955

1291 10, 0, 10*- 9, 0, 9 Ground 25 625. 515

1292 5, 0, 5<— 4, 0, 4 Ground 13 113.0 .2 955
1292 5, 1, 4<— 4, 1, 3 Ground 14 150.7 .2 955
1292 c

J, 1, 5*— 4, 1, 4 Ground 12 586.0 .2 955
1292

r
J,

o
2,

Qo*— 4,
o
2, 2 Ground 13 736.7 .2 955

1292 5, 2, 4<- 4, 2, 3 Ground 13 405.7 .2 955

1292 6, 0, 6^ 5, 0, 5 Ground 15 577.6 .2 955
1292 6, 1, 5, 1, 4 Ground 16 924.1 .2 955
1292 6, 1, 5, 1, 5 Ground 15 064.0 .2 955
1292 6, 2, 4-^ 5, 2, 3 Ground 16 609.9 .2 955
1292 6, 2, 5-^ 5, 2, 4 Ground 16 055.4 .2 955
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Benzonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc.
1

Ref.

Quantum Nos. F' F, F Mnz ±MHz
1

1

\

1292 Q
i,

Qrf 7 1o< /, 1, 7 Ground 19 970.6 •2
1

955

9, 0, 9-^ 8, 0,
Q Ground zz /UD.y 9 1.Z

1

9, 7, 3«- 8, 7, Z Ground 9/1 9AQ 9Z4 ZOo.Z 9.Z
1

Voo

r'12H P'3N14 n
•J,

c,* -1 n0* 4-, U, Ground 9.Z
1

1293 0, 1 4 Ground 12 770.9 •2 955
1293 c

J, 9
4', Z, 2 Ground 13 970.7 .2 955

5, 2, 4-^ 4, 2,
QO Ground 1 Q 7 Qlo Ol i .{5

0.Z
1

yDD
6, 0, 6^ 5, 0,

CI Ground 0.Z
1

yDD

1 903
6, 1, 5-^ 5, 1, 4 Ground o

.z
1

955
1293 1, 0*^ D, 1, 5 Ground 15 283.5 •2 955
1293 o.

o * O, Z, 3 Ground 16 897.4 •2 955
1293 D, oz. o<— o, z. 4 Ground 16 307.4 .2 955
1293 Q

Oi 7 Ground 20 637.2 .2 955

1 90Q
9, 0, 9^ 8, 0,

QO Ground ZO UlD.y o
.z

1

955

Za-L-g risC IN
A 4 Ground 1 Q Ql Q 7 o

.z
1

VDD
1294 5, 1, 5^ 4, 1, 4 Ground 12 782.1 •2 955
1294 5, 2, 3-^ 4, 2, 2 Ground 14 104.5 •2 955
1 OOA r

J, z, 4«— 4, z, Q Ground 1 0 AO/1lo oo4.o .z
1

yDD

6, o-^ a, I),
c
0 Urouna lO /oo.o o

.z
1

yDD

1294 6, 1, 5-^ 5, 1, 4 Ground 17 313.0 •2
1

955

0, 1, 0^ a, 1,
cO tjround Id zyu.u o

.z
1

yDD
1 00,1 o. z. 4*— o, Z, 3 Ground 1 7 rt7C /I

.z
1

955

1294 0, z. O, Z, 4 Ground 16 381.1 •2
1

955

8, 0, 8^ 7, 0,
7 Ground OA CQO AZU ooZ.U 9.Z

1

VDD

9, 0, 9-^ 8, 0,
Q Ground 99 04Q 7ZZ y4v. /

9.Z
1

Od-Cg HgL IN
C
«5,

A
U, 4 Ground 13 1 7c: 7lo 1 /O. i

9.Z
1

Voo

1295 c
O, 1,

A^ A 1
3 Ground 14 317.8 2

!

955
1295 4 Ground 12 648.5 2

t

955

5, 2, 3-^ 4, 2, 9Z Ground 1 *5 Q9Q n 9.Z
]

VOD

5, 2, 4*- 4, 2,
QO Ground 1 Q "^90 1 9.Z

1

6, 0, 6<- 5, 0,
c
D Ground 1 ^ A97 /IIj OZ / .4 9.Z

1

1295 6, 1, 5-^ 5, 1, 4 Ground 17 110.3 .2 955
1295 o, J.,

£rf c 1o« O, 1, 5 Ground 15 132.1 •2 955

z. 4* 0, z. QO Ground lA perA A
10 OOV.U 9.Z

1

1295 o.
o
Z, O*^ O, Z, 4 Ground 16 196.3 •2 955

8, 0, 8-^ 7, 0,
7
/ Ground ZU ooo.o o.z

1

vDD
IZVO 9, 0, 9^ 8, 0,

QO Ground oo 700 nzz /zy.u o.Z
I

yDD

1 90^ r
J, •J. J 4, U,

A4 Ground 1 3 n7o AId U/z.4 o.Z
{

yDD
1296 c

t>,
1
1,

/I - /I 14< 4, 1, 3 Ground 14 101.6 •2 955
1296 c 4 Ground 12 547.0 •2

1

955

5, 2, 3^ 4, 2,
a
Z Ground ID oo/. / .z

1

5, 2, 4^ 4, 2,
QO Ground Id DOl.D O 1

.z
1

1 OQA
6, 0, 6^^ 5, 0,

r
D Ground ID DDU.o .z

1

1296 6, i! s*- si l! 4 Ground 16 866.1 2
1

955
1296 6, 1, 6^ 5, 1, 5 Ground 15 017.9 •2

1

955
1 9QA 6, 2, 4^ 5, 2,

o Ground 10 DDU.Z .z
1

yDD
1296 6, 2, 5<- 5, 2, 4 Ground 16 002.2 2 955

1296 8, 0, 8^ 7, 0, 7 Ground 20 298.7 2
1

955
1296 9, 0, 9^ 8, 0, 8 Ground 22 641.0 2 955

I
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Benzonitrile Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc. Ref.

No. Quantum Nos. F' F, F MHz ±MHz
1

1297 5, 0, 5^ 4, 0, 4 Ground 13 428.4 •1
1

955

1297 5, 1, 5-^ 4, 1, 4 Ground 12 888.8 •2 955
1 9Q7 5, 2, 3^ 4, 2, 9z Ground 14 120.6 •2 955

1297 5, 2, 4^ 4, 2, 3 Ground 13 753.1 .1
1

955

1297 f.u. n f\<— o. o. 5 Ground 15 941.3 1
1

955

1297 6, 1, 5^ 5, 1, 4 Ground 17 376.0 1
1

955

1297 f.o. 1 1
1

,

5 Ground 15 423.6 1 955
1 9Q7 6, 2, 4*- 5, 2, O Ground 17 081.3 .2 955

1297 6, 2, 5^ 5, 2, 4 Ground 16 468.3 1
1

955

1297 8, 0, 8^ 7, 0, 7 Ground 20 814.5 •1
1

955

1297 8, 1, 8^ 7, 1, 7 Ground 20 439.0 •1
1

955

1297 Q A
'-'^

Q< QV* O.
n
'J* 8 Ground 23 212.6 •1 955

1298 5, 0, 5*- 4, 0, 4 Ground 13 399.6 •1
1

955

1298 5, 1, 4-^ 4, 1, 3 Ground 14 529.1 •2 955

iZVo 5, 1, 5^ 4, 1, Ground 1 9 ft^>l 7

1298 C 9 9Zn 2 Ground 14 124.8 1 955

1298 5, 2, 4^ 4, 2, 3 Ground 13 739.3 1
I

955

1298 6, 0, 6^ 5, 0, 5 Ground 15 900.6 •2
1

955

6, 1, 5-^ 5, 1,
A
't Ground 1

1298 ^
1,

z:^ r0*^ 0, 1, 5 Ground 15 389.6 •1 955

1298 6, 2, 4^ 5, 2, 3 Ground 17 090.5 •1
1

955

1298 6, 2, 5«- 5, 2, 4 Ground 16 450.5 •2
1

955

IZVO 8, 0, 8«- 7, 0, 7 Ground on 7CLfi QZU lOU.y 9.z voo

1298 8, 1, 8^ 7, 1, 7 Ground 20 389.0 2 955

1298 Q A Q< ft 8 Ground 23 140.0 •1
1

955

1299 5, 0, 5*- 4, 0, 4 Ground 13 320.8 •1
1

955

1299 5, 1, 4^ 4, 1, 3 Ground 14 432.3 •2 955
1 9QQ 5, 1, 5^ 4, 1, Ground 19 78fi 1 .2 955

1299 5, 2, 3^ 4, 2, 2 Ground 14 026.5 1
I

955

1299 c
•->, 2 4<— 4 2 3 Ground 13 652.0 •2 955

1299 6, 0, 6^ 5, 0, 5 Ground 15 809.9 •1
1

955

1299 6, 1, 5^ 5, 1, 4 Ground 17 252.9 1 955
1 9QQ u, n 2 o Ground 15 299 3 .2 955

1299 6, 2, 4-^ 5, 2, 3 Ground 16 970.1 •1
1

955

1299 6, 2, 5^ 5, 2, 4 Ground 16 346.0 •2 955

8, 0, 8-^ 7, 0, 7 vFTOunci ofi i:ZU OO ( .o 1

1299 8, 1, 8-^ 7, 1, 7 Ground 20 271.9 2 955

1299 Q 8 Ground 23 013.9 •2 955

4C'3-CfH5C'^N» 1301 5, 0, 5^ 4, 0, 4 Ground 13 269.7 •2
1

955

1301 5, 1, 4^ 4, 1, 3 Ground 14 340.7 •2
1

955

5, 1, S'^ 4, 1, d.4* Ground IZ ioD.O ^ 1.0
1

1301 5, 2, 4-^ 4, 2, 3 Ground 13 578.1 •1 955

1301 6, 0, 6-^ 5, 0, 5 Ground 15 758.6 •1 955

1301 6, 1, 6^ 5, 1, 5 Ground 15 242.5 .2
j

955

1301 6, 2, 4^ 5, 2, 3 Ground 16 843.6 •2 955

1301 8, 0, 8^ 7, 0, 7 Ground
1

20 585.1 2 955
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1310 — Quinuclidine Molecular Constant Table

CvHuN C3, C,H,,N

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A"

K

C3V 1311 2431.4 M .004 .015

References:

ABC: 908 Dj: 908 D,,k: 908

Quinuclidine Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F, F MHz ±MHz

CJ^HjjN" 1311 5, ^ 4, Ground 24 311.5 908
1311 5, ^ 4, Excited 24 325.7 908
1311 5, ^ 4, Excited 24 349.6 908
1311 5, ^ 4, Excited 24 391.4 908
1311 6, <- 5, Excited 29 121.0 908

1311 6, ^ 5, Excited 29 160.6 908

1311 6, <- 5, Ground 29 173.5 908

1311 6, ^ 5. Excited 29 187.6 908

1311 6, ^ 5, Excited 29 211.1 908

1311 6, ^ 5, Excited 29 251.2 908

1311 6, ^ 5, Excited 29 294.1 908

1311 7, *- 6, Excited 34 019.9 908
1311 7, ^ 6, Ground 34 033.7 908
1311 7, ^ 6, Excited 34 048.2 908
1311 7, ^ 6, Excited 34 072.4 908

1311 7, ^ 6, Excited 34 113.0 908

1320 — Cyclopentadienyl Manganese Tricarbonyl Molecular Constant Table

CsHsMnOs C, C.,H5Mn(CO)3

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz

Dj
MHz MHz

A
Amu A^

K

C.^2H5Mn55(C>20"')3 c. 1321 826.5 M

References:

ABC: 884

No Spectral Lines
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1330 - 1-Bromo-Bicyclo(2,2,2)-Octane, Molecular Constant Table

C«H,3Br C3V CgHijBr

Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

C^==H,3Br«' C3V

1331

1332

725.9 M
718.55 M

References:

ABC: 464

Add. Ref. 382

I-Bromo-Bicyclo(2,2,2)-Octane Spectral Line Table

Isotopic Species Id.

No.

Rotational

Quantum Nos.

Vib. State ^ype
F'

rfine

F
Frequency
MHz

Acc.

±MHz
Ref.

CJ^H,3Br'«

CJ^H,3Br«'

1331

1331

1331

1331

1332

1332

1332

1332

6, *- 5,

16, «-15,

17, «-16,

18, ^17,

6, ^ 5,

16. -^15,

17. -^16.

18. <-17.

Excited

Excited

Excited

Excited

Excited

Excited

Excited

Excited

8 716.5

23 231.

24 691.

26 146.

8 627.5

22 997.

24 441.

25 882.

464
464
464
464

464
464
464
464

1340 - l.Chloro-Bicyclo(2,2,2)-Octane Molecular Constant Table

CgHisCl C3V C((H]3C1

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz MHz
A

Amu A^
K

C^^H.jCP^

Ci==H,3CF

C3V

C3V

1341

1342

1 090.90 M
1 065.91 M

References:

ABC: 464

1-Chloro-Bicyclo(2.2,2)-Octane Spectral Line Table

Isotopic Species Id.
1

Rotational
|

Vib. State Hyperfine Frequency
1

1
Acc. Ref.

No.
1

Quantum Nos.
|

f; f' F, F MHz
1
±MHz

CfH,3CP= 1341
1

11, *-io,
1

Ground 23 999.8
1

464
1341

1
12, -^11, Ground 26 182.0

1

464

CJ2H.3CI" 1342
1

11. ^10,
1

Ground 23 449.6
i

1

464
1342

1
12, -^11,

1

Ground 25 582.7
1

464
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1350 — Benzene Chromium Tricarbonyl Molecular Constant Table

C,H,Cr03 Civ' C„H«Cr(CO);,

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

Ci''H„Cr"(C>20>«)3 ^3V 1351 729.8 M

1. So far as microwave spectra show, the symmetry might be merely Cay, the symmetry of the tricarbonyl group.

References:

ABC: 884

No Spectral Lines

1360 — Perchlorylfluoride' Molecular Constant Table

CIFO3 C3V CIO3F

Isotopic Species
Pt.

Gp.

Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

CF^OJ^F'"

CP'OfF'"

C3V

C3V

1361

1362

5260.66 F

5230.68 F

Id.

No.
Ma

Debye
Mb

Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

faJa d

1/cm
Wi, d

1/cm
(u,. d

1/cm
oj,, d

1/cm

1361 .023 m
1. N" lines were detected in the 19500-34000 MHz region, nor for the J= 4 3 K= 3 «- 3, K = 3 <-3 transition near 42000 MHz.

2. Since little information about this molecule is available, the value for the dipole moment has been entered under /Xg purely for con-
venience in recording.

References:

ABC: 701 m: 767

Add. Ref. 697

No Spectral Lines
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1370 — Chlorine Trifluoride Molecular Constant Table

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz
DjK
MHz

A
Amu A^

K

CFT.V-'

C2V

1371

1372

13 747.7 M
13653.2 M

4611.72 M
4611.90 M

3448.79 M
3442.81 M

.125

.148

-.77413

-.77095

Id.

No. Debye
Mb

Debye
Me

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d

1/cm
CJ,, d

1/cm
(u^. d

1/cm
<o,| d

1/cm

1371

1372

0. X .554 G 0. X 149.8

118.1

References:

ABC: 477 A: 477 k: 477 m: 373 eQq: 477

Add. Ref. 397

Species Xaa (MHz) Xbb (MHz) Ref.

1371 -81.25 -64.67 477

1372 -65.41 -51.11 477
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Chlorine Trifluoride Spectral I-ine Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F' F
1

1

F MHz ±MHz

1371 2, 1, 2*- 1, 0, 1 Ground 5/2 ,5/2 24 063.80 .15 477
1371 2, 1, 2<- 1, 0, 1 Ground 3/2 1/2 24 073.44 .15 477
1371 2, 1, 2^ 1, 0, 1 Ground 5/2 .3/2 24 084.00 .15 477
1371 2, 1, 2^^ 1, 0, 1 Ground 7/2 .5/2 24 100.42 .15 477
1371 2, 1, 2^ 1, 0. 1 Ground .3/2 .3/2 24 110.32 .15 477

1371 2, 1, 2^ 1, 0, 1 Ground 1/2 1/2 24 110.32 .15 477
1371 5, 1, 4<- 5, 0, 5 Ground 7/2 7/2 20 078.22 .15 477
1371 5, 1, 4-^ 5, 0, 5 Ground 13/2 13/2 20 990.64 .15 477
1371 5, 1, 4^ 5, 0, 5 Ground 9/2 9/2 21 021.11 .15 477
1371 5, 1, 4*- 5. 0. 5 Ground 11/2 11/2 21 032.67 .15 477

1371 5, 2, 3-^ 5, 1, 4 Ground 7/2 7/2 24 308.65 .15 477
1371 5, 2, 3<- 5, 1, 4 Ground 13/2 13/2 24 309.12 .15 477
1371 5, 2, 3-^ 5, 1, 4 Ground 9/2 9/2 24 310.05 .15 477
1371 5, 2, 3<- 5, 1, 4 Ground 11/2 11/2 24 310.43 .15 477
1371 6. 2, 4-^ 6, 1, 5 Ground 7/2 7/2 24 320.70 .15 477

1371 6, 2, 4^ 6, 1, 5 Ground 15/2 15/2 24 321.86 .15 477
1371 6, 2, 4<- 6, 1, 5 Ground 9/2 9/2 24 326.60 .15 477
1371 6, 2, 4-^ 6, 1, 5 Ground 13/2 13/2 24 328.15 .15 477

1371 7, 2, 5^ 7, 1. 6 Ground 11/2 11/2 25 365.84 .15 477
1371 7, 2, 5<- 7, 1, 6 Ground 17/2 17/2 25 368.11 .15 477

1371 7. 2, 5^ 7. 1, 6 Ground 13/2 13/2 25 376.85 .15 477
1371 7, 2, 5^ 7, 1, 6 Ground 15/2 15/2 25 379.38 .15 477

C137pi9 1372 2, 1, 2^ 1, 0, 1 Ground 5/2 5/2 23 957.65 .15 477
1372 2, 1, 2'«- 1, 0, 1 Ground 3/2 1/2 23 965.23 .15 477

1372 2, 1, 2*- 1, 0, 1 Ground 5/2 3/2 23 973.87 .15 477

1372 2, 1, 2<^ 1, 0, 1 Ground 7/2 5/2 23 986.75 .15 477

^ 1372 2. 1, 2<- 1, 0, 1 Ground 1/2 1/2 23 994.55 .15 477

1372 2, 1. 2^ 1, 0. 1 Ground 3/2 3/2 23 994.55 .15 477

1372 5, 1. 4^^ 5. 0. 5 Ground 7/2 7/2 20 981.36 .15 477

1372 5, 1, 4^ 5, 0, 5 Ground 9/2 9/2 21 013.87 .15 477

1372 5, 1, 4^ 5, 0, 5 Ground 11/2 11/2 21 023.95 .15 477

1372 5, 2, 3^ 5, 1, 4 Ground 13/2 13/2 24 060.00 .15 477

1372 5. 2, 3^ 5, 1, 4 Ground 11/2 . 11/2 24 062.09 .15 477

1372 6, 2, 4-^ 6, 1, 5 Ground 15/2 1.5/2 24 111.82 .15 477

1372 6, 2, 4<- 6, 1, 5 Ground 9/2 9/2 24 117.35 .15 477

1372 6, 2, 4-^ 6, 1, 5 Ground 13/2 13/2 24 118.20 .15 477

1372 7, 2, 5^ 7, 1, 6 Ground 11/2 11/2 25 213.46 .15 477

1372 7, 2, 5^ 7. 1, 6 Ground 17/2 17/2 25 215.40 .15 477

1372 7, 2, 5^ 7, 1, 6 Ground 13/2 13/2 25 222.97 .15 477

1372 7, 2, 5^ 7, 1, 6 Ground 15/2 15/2 25 224.62 .15 477

238-605 0-68— 20
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1380 — Chlorine Dioxide Molecular Constant Table

CIO2 C2V CIO2

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

cp-^or

CPO't^O'"

C^v

C^v

1381

1382

1383

52 077.95 M
50733.98 M
50580.9 M

9952.42 M
9952.91 M
9379.6 M

8333.21 M
8298.38 M
7891.7 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

a>a d

1/cm
a)|, d

1/cm
We d

1/cm
oj,i d

1/cm

1381 0. X 1.785 'M 0. X

1. The value of the dipole moment obtained by the Stark effect differs considerably from that previously reported by infrared techniques.

References:

ABC: 960 984

Add. Ref. 85,736
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Chlorine Dioxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F, F MHz ±MHz

1381 1, 1, 0*- 1, 0, 1 Ground 0 1 43 112.78 .2 936
1, 1, 0-^ 1, 0, 1 Ground 1 1 .z VOO

1381
}'

1, 0*- 1, 0, 1 Ground 2 1 43 140.30 .2 936
1381 I 0<— 1, 0, 1 Ground 2 2 43 274.56 .2 936
1381 i; I, o<- 1, 0, 1 Ground 3 2 43 285.5 .2 936

1381 1, 1, 1, 0, 1 Ground 2 3 43 338.16 .2 936

1, 1, 0*- 1, 0, Ground 3 3 9.Z

1381
j'

1, 0-^ 1, 0, 1 Ground 1 2 43 398.08 .2 936
1381 I 0*— 1, 0, 1 Ground 2 2 43 413.60 .2 936
1381 i] l] o<- 1, 0, 1 Ground 0 1 43 416.10 .2 936

1381 1, 1, 1, 0, 1 Ground 3 2 43 423.60 2 936
1381 1, 1, 1, 0,

1
X Ground 1 1 9

1381
j'

1, 1, 0, 1 Ground 2 1 43 444.10 .2 936

i

1381 if Ct<r— 1, 0, 1 Ground 43 745.0 980
1381 i] 1, o«- 1, 0, 1 Ground 1 1 44 242.08 .2 936

1381 1, 1, 0^ 1, 0, 1 Ground 1 2 44 376.00 .2 936
1381 1, 1, 0*- 1, 0, 1 Ground 2

1

1 9.Z

1381 1' 1, 1, 0, 1 Ground 1 2 44 515.28 .2 936
1381 1

1 ,

A<
1, 0, 1 Ground 1

1
1 44 545.80 .2 936

1381 i; 1, 0-^ 1, 0, 1 Ground 2 44 564.10 .2 936

1381 1, 1, 0^ 1. 0, 1 Ground 2 3 44 627.20 .2 936
1381 1, 1, 0^ 1, 0,

1
1 Ground 2 2 'Ft /Uo.UU 9.Z VOO

1381 3, 0, 3^ 2, 1, 2 Ground 1 0 13 852.05 .2 936
1381 ao. u, 2, 1, 2 Ground 2 1 13 858.45 .2 936
1381 3, 0, 3*- 2, 1, 2 Ground 3 2 13 894.5 .2 936

1381 3, 0, 3-^ 2, 1, 2 Ground 4 3 13 953.6 .2 936
1381 3, 0, 3^ 2, 1,

9 Ground 1/1 191 Q QQHVoU
1381 3, 0, 3-^ 2, 1, 2 Ground 5 4 14 231.6 .2 936
1381 Q n̂

» 2, 1, 2 Ground 4 3 14 246.7 .2 936

1
1381 3, 0. 3^ 2, 1, 2 Ground 3 2 14 256.4 .2 936

1

1
1381 3, 0, 3^ 2, 1, 2 Ground 2 1 14 262.5 .2 936
1381 3, 1, 2-^ 3, 0,

QO Ground 5 5 '^l Kyi I .L 9.Z

1381 3, 1, 2<- 3, 0, 3 Ground 4 4 47 739.8 .2 936
1381 o« 2<— 3, 0, 3 Ground 3 3 47 764.6 .2 936
1381 3, 1, 2<- 3, 0, 3 Ground 2 2 47 778.2 .2 936

1381 3, 1, 2^ 3, 0, 3 Ground 47 992.2 980
1381 3, 1, 2<^ 3, 0, qo Ground 1 1 A« 9^9 in4'0 ZoZ. lU 9.Z

1381 3, 1, 2<- 3, 0, 3 Ground 2 2 48 276.60 .2 936

1381 ao. 1
1

,

3, 0, 3 Ground 3 3 48 336.0 .2 936
1381 3, 1, 2-^ 3, 0, 3 Ground 4 4 48 398.20 .2 936

1381 4, 0, 4-^ 3, 1, 3 Ground 34 181.9 1005

1381 4, 0, 4-^ 3, 1,
QO

1

Lrrouna XUUD

1381 4, 0, 4^ 3, 1, 3 Ground 34 251.6 1005

1381 4, 0, 4^ 3, 1, 3 Ground 34 257.2 1005

1381 4, 0, 4<- 3, 1, 3 Ground 34 372.7 1005

1381 4, 0, 4-^ 3, 1, 3 Ground 34 390.8 1005

1381 4, 0, 4-^ 3, 1, 3 Ground 34 398.6 1005
1381 4, 0, 4-^ 3, 1, 3 Ground 34 429.2 1005

1381 4, 0, 4^^ 3, 1, 3 Ground 34 437.0 1005

1381 4, 0, 4-^ 3, 1, 3 Ground 34 463.4 1005
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Chlorine Dioxide Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. f; F' F
1

F MHz ±MHz

1381
1

4, 0, 4-^ 3, 1, 3 Ground 34 468.4 1005
1381

1

4, 0, 4*- 3, 1, 3 Ground 34 488.3 1005
1381

1

4, 0, 4^ 3, 1, 3 Ground 37 167.6 1005
1381 4, 0, 4^^ 3, 1, 3 Ground 37 182.2 1005
1381 4, 0, 4<— 3, 1, 3 Ground 37 193.1 1005

1381
1

4, 0, 4^ 3. 1. 3 Ground 37 196.1 1005

1381 4, 0, 4^ 3. 1. 3 Ground 37 208.8 1005

4, 0, 4^ 3, 1,
QO Ground Q7 01 A Q3/ ZlU.O 1 ooclUUo

1381
1

4. 0, 4«- 3. 1. 3 Ground 37 221.8 1005

1381
1

4, 0, 4<— 3, 1, 3 Ground 37 230.0 1005

1381 4, 0. 4^ 3. 1, 3 Ground 37 253.6 1005
1381 4. 0, 4^ 3. 1, 3 Ground 37 268.0 1005

laol
j

4. 0, 4^ 3. 1,
QO Ground 1 AAC

1381
1

4, 0, 4^ 3, 1, 3 Ground 37 289.2 1005

1381 4, 2, 3«— 5, 1, 4 Ground 3 4 25 261.0 .2 936

1381
1

4, 2, 3^ 5, 1. 4 Ground 25 265.80 .05 957

1381
1

4, 2, 3^ 5, 1. 4 Ground 4 5 25 274.6 .2 936
1381

1

4, 2, 3-^ 5, 1, 4 Ground 5 6 ZD 290.1 .2 936
1381 4, 2, 3^ 5, 1, 4 Ground 6 7 25 306.7 .2 936
1381 4, 2, 3«— 5, 1. 4 Ground 25 403.65 .05 957

1381
1

4, 2, 3^ 5, 1, 4 Ground 25 424.78 .05 957

- 1381 4, 2, 3^ 5, 1, 4 Ground
!

25 451. .05 957
TOO!1381

1

4, 2, 3«- 5, 1, 4 Ground oc C 1 O "7

ZD DLO. I
AOA980

1381 4, 2, 3^ 5, 1, 4 Ground 5 6 25 798.5 .2 936
1381

1

4, 2, 3^^ 5, 1, 4 Ground 4 5 25 828.1 .2 936

1381
1

4, 2. 3^ 5. 1, 4 Ground 3 4 25 852.7 .2 936

1381
1

4, 2, 3^ 5, 1, 4 Ground 2 3 25 870.1 .2 936

1381
1

5, 0. 5^ 4, 1, 4 Ground 7/2 5/2 55 055.8 AOA 1980

1381 5. 0, 5<- 4, 1, 4 Ground 9/2 7/2 55 075.2 980 •

1381
1

5, 0, 5-^ 4, 1, 4 Ground 13/2 11/2 55 090.6 980 '

1381
1

5, 0, 5^ 4, 1, 4 Ground 11/2 9/2 55 104.6 980 '

1381
i

5. 0, 5^ 4, 1, 4 Ground 55 112.7 980
1 3Q1 1lool

1
5, 0, 5^ 4, 1, Ground 11/2 9/2

cc lionDO llO.U

1381
1

5, 0, 5-^ 4, 1, 4 Ground 9/2 7/2 55 126.8 980 '

1381 5, 0, 5*— 4, 1, 4 Ground 7/2 5/2 55 135.8 980

1381
1

5, 0. 5^ 4. 1, 4 Ground 13/2 11/2 55 138.8 980

1381 5, 1. 4-^ 5, 0, 5 Ground 13/2 11/2 56 011.6 980 '

1381
1

5, 1, 4^ 5, 0, 5 Ground 11/2 9/2 00 Uoo.o yoU

1381
1

5, 1, 4^ 5, 0, 5 Ground 9/2 7/2 56 085.4 980 '

1381 5, 1, 4<— 5, 0, 5 Ground 7/2 5/2 56 103.6 980 '

1381
1

5. 1, 4^ 5. 0, 5 Ground 56 330.8 980

1381
1

5, 1, 4^ 5, 0, 5 Ground 7/2 5/2 56 576.9 980 '

1381
1

5, 1. 4-^ 5, 0, 5 Ground 9/2 7/2
^oo56 ozD.o

1381
1

5, 1. 4<- 5, 0, 5 Ground 11/2 9/2 56 674.6 980 •

1381 5, 1, 4^ 5, 0, 5 Ground 13/2 11/2 56 723.0 980

1381
1

5, 2, 3^ 6, 1, 5 Ground 37 153.7 .05 957

1381
1

5, 2, 3^ 6, 1,
c Ground 37 166.7 .05 957

1381
1

5, 2, 3-^ 6, 1, 5 Ground 37 181.1 .05 957

1381
1

5. 2, 3-^ 6, 1, 5 Ground 37 192.2 .05 957
1381

i

5. 2. 3*- 6, 1, 5 Ground 37 195.3 .05 957

1. Spectral lines for these species from reference 980 have hyperfine quantum numbers computed from the following relations:

for J = N+l/2, F=N + 2. N+1, N, N-1

J = N-l/2, F = N-2, N-1, N, N + 1
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Chlorine Dioxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. F,' F' F MHz ±MHz

1381 5, 2, 3<- 6, 1, 5 Ground 37 207.9 .05 957
1381 5, 2, 3«- 6, 1, 5 Ground 37 220.5 .05 957
1381 5, 2, 3-^ 6, 1, 5 Ground 37 221.5 .05 957
1381 5, 2, 3*- 6, 1, 5 Ground 37 229.5 .05 957
1381 5, 2. S'^ 6, 1, 5 Ground 37 253.4 .05 957

1381 5, 2, 3«— 6, 1, 5 Ground 37 267.0 .05 957
1381 5, 2, 3-^ 6, 1, 5 Ground 37 278.4 .05 957
1381 5, 2, 3^ 6, 1, 5 Ground 37 288.4 .05 957
1381 7, 1, 6<— 6, 2, 5 Ground 20 688.0 .2 936
1381 7, 1, 6«- 6, 2, 5 Ground 20 713.3 .2 936

1381 7, 1, 6*— 6, 2, 5 Ground 20 741.8 .2 936
1381 7, 1, 6^ 6, 2, 5 Ground 20 770.6 .2 936
1381 7, 1, 6^ 6, 2, 5 Ground 20 821.7 980
1381 7, 1, 6«— 6, 2, 5 Ground 20 857.2 .2 936
1381 7, 1, 6^ 6, 2, 5 Ground 20 881.2 .2 936

1381 7, 1, 6<— 6, 2, 5 Ground 20 900.6 .2 936

1
1381 7, 1, 6^ 6. 2, 5 Ground 20 915.9 .2 936

1
1381 9, 3, 6-^10, 2, 9 Ground 35 399.6 .05 957
1381 9, 3, 6<—10, 2, 9 Ground 35 418.5 .05 957
1381 9, 3, 6^10, 2, 9 Ground 35 418.7 .05 957

lool 9, 3, 6<-10, 2, 9 Ground 35 447.1 .05 957
1 3Q1looi 9, 3, 6-^10, 2, 9 Ground 35 456.1 .05 957
1 QQl1OOi 9, 3, 6^10, 2, 9 Ground 35 457.9 .05 957
lool 9, 3, 6<—10, 2, 9 Ground 35 459.6 .05 957
1381 9, 3, 6«—10, 2, 9 Ground 35 475.3 .05 957

1381 9, 3, 6<—10, 2, 9 Ground 35 495.7 .05 957
1381 9, 3, 6^10, 2, 9 Ground 35 545.3 .05 957
1381 9, 3, 6^10. 2. 9 Ground 35 589.1 .05 957
1381 11, 2, 9^10, 3, 8 Ground 19/2 17/2 7 438.2 980 '

1381 11, 2, 9^10, 3, 8 Ground 21/2 19/2 7 457.1 980 '

1381 11, 2, 9-^10, 3, 8 Ground 23/2 21/2 7 476.2 980 '

1381 11, 2, 9-^10, 3, 8 Ground 25/2 23/2 7 494.9 980 '

1381 11, 2, 9^10, 3, 8 Ground 7 569.1 980
1381 11, 2, 9«—10, 3, 8 Ground 7 627.3 980
1381 11, 2, 9<—10, 3, 8 Ground 23/2 21/2 7 660.0 980 '

1381 11, 2, 9<—10, 3, 8 Ground 21/2 19/2 7 672.3 980 '

1381 11, 3, 8^12, 2,11 Ground 27/2 25/2 7 449.0 980 '

1381 11, 3, 8^12, 2,11 Ground 25/2 23/2 7 469.2 980 '

1381 11, 3, 8^12, 2,11 Ground 23/2 21/2 7 483.6 980 "

1381 11, 3, 8<—12, 2,11 Ground 21/2 19/2 7 493.8 980 '

1381 11, 3, 8'^12, 2,11 Ground 7 840.4 980
1381 11, 3, 8'^12, 2,11 Ground 21/2 19/2 8 214.3 980 •

1381 11, 3, 8-^12, 2,11 Ground 23/2 21/2 8 235.3 980
1381 11, 3, 8<—12, 2,11 Ground 25/2 23/2 8 253.7 980
1381 11, 3, 8«-12, 2,11 Ground 27/2 25/2 8 268.6 980 '

1381 13, 2,11<-14, 1,14 Ground 12 742.7 980 '

1381 13, 2,11-^14, 1,14 Ground 27/2 29/2 12 822.4 980 '

1381 1 O Oil 1 A 11/1 Ground 25/2 27/2 Iz OOO.O ybi)

1381 13, 2,11^14, 1,14 Ground 23/2 25/2 12 929.4 980 '

1381 13, 2,11^14, 1,14 Ground 13 720.7 980

1. Spectral lines for these species from reference 980 have hyperfine quantum numbers computed from the following relations:

for J = N + l/2, F=N + 2, N+1, N, N-1

J = N-l/2, F= N-2, N-1, N, N + 1
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Chlorine Dioxide Spectral Line Table

Isotopic Species Id. Rotational
|

Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum N OS.
1

f;
I

F'
j

1 1

1

F MHz ±MHz

1381 13, 2,11-^14, 1,14
1

Ground |23/2 25/2 14 549.5 980 '

1381 13, 2,11-^14, 1,14
1

Ground 125/21 27/2 14 630.9 980 '

1381 13, 2,11^14, 1,14 Ground 27/21 29/2 14 706.4 980 '

1381 13, 2,11^14, 1,14 Ground 29/2 31/2 14 770.3 980 '

1381 14, 2,13^13, 3,10 Ground 31/2 129/2 16 522.4 980 '

1381 14, 2,13-^13, 3,10 Ground |29/2| |27/2 16 542.1 980 '

1381 14, 2,13-^13, 3^10 Ground 27/2 125/2 16 566.7 980 '

1381 14, 2^3-^13, 3,10 Ground 25/2 123/2 16 592.7 980 '

1381 14, 2,13^13, 3,10 Ground
1

16 997^1 980
1381 14, 2,13<-13, 3,10

1

Ground 25/2 |23/2 17 379.6 980 '

1381 14, 2,13-^13, 3,10
1

Ground 127/2| |25/2 17 393.8 980 '

1381 14, 2,13<-13, 3,10 Ground 29/2 27/2 17 413.2 980
1381 14, 2,13*-13, 3,10 Ground 131/2 29/2 17 438.7 980 '

1381 14, 4,11*-15, 3,12 Ground 25/2 27/2 10 558^4 980 •

1381 14, 4,11'^15, 3,12
1

Ground 27/2 29/2 10 565.2 980 •

1381 14, 4,11<-15, 3,12
1

Ground |29/2| 131/2 10 572.8 980 '

1381 14, 4,11«-15, 3,12
1

Ground 31/2 133/2 10 581.5 980 "

1381 14, 4,11'^15, 3,12 Ground 10 716.9 980
1381 14, 4,11'^15, 3,12

1

Ground |31/2| |33/2 10 868.7 980
1381 14 4.11«-15, 3,12

[

Ground 29/2 |31/2 10 877.8 980 •

1381 14, 4,11*-15, 3,12 Ground |27/2| 129/2 10 887.1 980 '

1381 14, 4,11«-15, 3,12 Ground 25/2 127/2 10 896.2 980 '

1381 16, 2,15<-15, 3,12 Ground 35/2 33/2 34 372.7 980 '

1381 16, 2,15^15, 3,12 Ground 33/2 31/2 34 398.6 980 •

1381 16, 2,15^15, 3.12 Ground 31/21 29/2 34 429.2 980

1381 16, 2,15*-15, 3,12 Ground |29/2| |27/2 34 463.4 980 "

1381 16, 2,15<-15, 3,12 Ground 34 941.3 980

1381 16, 2,15'^15, 3,12 Ground |29/2l |27/2 35 399.6 980 '

1381 16, 2,15-^15, 3,12 Ground 31/2| 29/2 35 418.8 980 '

1381 16, 2,15<-15, 3,12 Ground 33/2 31/2 35 444.0 980 '

1381 16, 2,15'^15, 3,12
1

Ground |35/2| |33/2 35 477.4 980 '

1381 17, 3,14«-16, 4,13
1

Ground 31/2 29/2 37 167.6 980 '

1381 17, 3,14<-16, 4,13 Ground 33/2 |31/2 37 182.2 980 '

1381 17, 3,14<-16, 4,13 Ground 35/2 |33/2 37 196.1 980 '

1381 17, 3,14-^16, 4,13 Ground 37/2 35/2 37 208.8 980 '

1381 17, 3,14'^16, 4,13
1

Ground 37 235.6 980

1381 17, 3,14<-16, 4,13 Ground 137/21 135/2 37 253.6 980 •

1381 17, 3,14'^16, 4,13 Ground 35/21 33/2 37 268.0 980 '

1381 17, 3,14«-16, 4,13 Ground 33/21 31/2 37 279.3
1

980 '

1381 17, 3,14«-16, 4,13 Ground 31/2 29/2 37 289.2
1

980 '

1381 18, 3,16'^17, 4,13
j

Ground 139/2| 137/2 25 745.7
1

980 '

1381 18, 3,16^17, 4,13 Ground 37/21 135/2 25 751.1
1

980 '

1381 18, 3,16'^17, 4,13 Ground 35/2 33/2 25 758.5
1

980 '

1381 18, 3,16-^17, 4,13 Ground 33/2 31/2 25 767.4 980 •

1381 18, 3,16^17, 4,13 Ground 26 060.2 980

1381 18, 3,16*-17, 4,13 Ground |33/2| 131/2 26 337.6
1

980 '

1381 18, 3,16^17, 4,13 Ground 135/2 |33/2 26 341.9 980 '

1381 18, 3,16<-17, 4,13 Ground 137/21 35/2 26 348.2 980 '

1381 18, 3,16*-17, 4,13 Ground 139/21 37/2 26 356.8
1

980 '

1381 18, 5,14-^19, 4,15
1

Ground 133/2 135/2 26 239.4
1

980 '

1. Spectral lines for these species from reference 980 have hyperfine quantum numbers computed from the following relations:

for J=N+l/2, F=N + 2,N+1,N,N-1

J = N-l/2, F=N-2,N-1,N,N+1
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Chlorine Dioxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. r ITr MHz ±MHz

L.1 U2 1001 lo.
CL 1 /1< 1 Q /111;0,14'* IV, 4*, 10 (.ground 35/2 37/2 0^ 9/1 9 AZD Z4Z.O you

1381 10, 0,14** iV, 4-,10 Ground 0 ( /z ov/Z 26 246.1 980 '

1381 18, 5,14<-19, 4,15 Ground /II /9 26 249.4 980 '

lool 18, 5,14^19, 4,15 Ground 9^i /lAt^ZD 4*to.o you
lool 18, 5,14^19, 4,15 Ground 39/2 41/2 9A fSs.1 1ZD Do / , 1 VoU

1381 10, Ground 37/2 39/2 26 661.3 980 '

1381 IR10, 0,14'^ IV, 4*, 10 Ground oof Z. 0 //Z 26 665.1 980 »

1381 1R10, 0,14** IV; 4*, 10 Ground 00/ z 00/

z

26 668.4 980 »

loOl 21, 4,17^20, 5,16 Ground ^7/90 / /z 1 i oZo.u VOU
lool 21, 4,17-^20, 5,16 Ground ^Q/9 1 I OO l.D Vol/

lool 21, 4,17-^-20, 5,16 vjrounQ 43/2 41/2 1 7 ^^ft 91 ( 000.

z

70U

1381 21 4", 1 i Oyl\J Ground A'^IO 4,^/940/ ^ 17 344.7 980 '

1381 21 A i7<—?n ifi4,1 1 ^Lf, o,iu Ground 17 462.6 980
lool 21! 4,17^20, 5,16 Ground d'^/940/^ 40/ z 1 / 0 i / .4- QftO 1VoU
1381 21, 4,17^20, 5,16 Ground 4.^/940/ ^ dl /941/^ 17 583.8 980 '

lool ^ 1

,

A 17«—90 Ifi4, 1 < ^ ^w, o,ii> OrouncI 41/2 39/2 1 / oov.o QRO 1VoU
1381 21 Ground OV/ £1 ^7/90 1 / ^ 17 594.7 980 '

1381 28 Ground iV'^/900 j 00/

Z

10 767.2 980 •

lool 28^ 7,22^29, 6,23 Groilnd 00/ ^ 0 / / z lU /Do.

7

VOU
lool 28, 7,22^29, 6,23 Ground OV/ ^ 1 n 77n 7lU / /U. / VoU

1 ^RllOol 28, 7,22<-29, 6,23 Lrrouna 59/2 61/2 10 771 QlU 1 i L.7 QRO 1you
1381 ^0, 7 99«—9Q 9^ Ground 10 976.7 980
1381 9ft 7 99<—90 9^ Ground 59/2 61/2 11 179.3 980 '

1381 9ft^0, 7 99*—9Q (\ 9^ Ground '^11') ov/z 11 181.2 980 '

1381 9ft 7 99«—90 9^ Ground OOj £. 0 J /z 11 183.0 980 '

1 ^Rllool 28, 7,22-^29, 6,23 L^rouncl 00/

z

111

^

11 lot.o QRO 1VOU

looZ 1 0<— 10 1
r At^rrounci 2 1 T-l ooD.oo 9.z VoD

1382 1 n«— 1 n 11, u^^ 1, w, 1 Ground 9 9z 41 968.48 .2 936

1382 1 A< 10 11, 11* 1, U, 1 Ground 0 9z 41 977.60 .2 936

looZ 1, 0<- 1, 0, 1 Ground 9 00 ^-Z VH- i .04- 9.z VOO

looZ 1, 0-^ 1, 0, 1 Ground 00 00 d9 Of^"^ ftd^Z U00.04* 9.z VOO

1 QQ9looZ 1 n<— 1011, 0* 1, w, 1 Orounu 1 2 /t9 nOA ACi 9.Z VoO

1382 1 0*— 1011, 0^ 1, V/, 1 Ground 9 9 42 109.20 .2 936

1382 ]^ Q«_ 10 1 Ground n0 11 42 112.40 .2 936
1 ^R9loOZ 1; 1! 0-^ 1! 0! 1 Ground a0 9 d.9 117 ^94Z 111 ,0^ 9.z VOU
1 ^S9XooZ 1, 0<- 1, 0, 1 Ground 9 1

1 d9 1 ^^ 194Z iOO.lZ 9 VOU

1 ^ft9looZ \ 0<— 10 1
r AOrounci AO d^'i ft^-Z 400.0 QftOVOU

1382 1, 0<— 1 0, 1 Ground 1
1 1 42 948.50 .2 936

1382 \ 0<— 10 1 Ground 1 9z 43 060.24 .2 936
1 ^ft9looZ 1! 0-^ 1! 0! 1 Ground 2 1

/1Q lOd 1ft4-0 1U4.10 9.z VOD
1 ^ft9looZ 1, 0-^ 1, 0, 1 Ground 11 2 AQ 9ni '^d^o ZU1.04 9.z VOO

looZ 1 0«— 10 11, U* 1, U, 1
r AOrounu 2 2 A-} 91 C 04.40 Z10.04 9•z VOU

1382 1, 0*- 1, 0, 1 Ground 11 1 43 227.26 .2 936

1382 1, 0-^ 1, 0, 1 Ground 9 0 43 294.8 .2 936

looz 3! 0, 3-^ 2, 1, 2 Ground 1 0 10 lol.o 9.Z VoD

loo-i 3, 0, 3<- 2, 1, 2 Ground 2 1 ID loO.V 9.z VoD

1382 3, 0, 3-^ 2, 1, 2 Ground 3 2 15 166.8 .2 936

1382 3, 0, 3-^ 2, 1, 2 Ground 4 3 15 215.3 .2 936

1382 3, 0, 3*- 2, 1, 2 Ground 15 381.0 980

I. Spectral lines for these species from reference 980 have hyperfine quantum numbers computed from the following relations:

for J = N + l/2, F=N + 2,N+1,N,N-1

J = N-l/2, F=N-2,N-1,N,N + 1
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Chlorine Dioxide Spectral Line Table

Isotopic Species la. Rotational viD. oiaie Hyperfine Frecjuency Acc. ixei.

No. Quantum N OS. IT' V"r r MHz ±MHz

1 ooo
3, 0,

06*— 0
z. 1, 2 Crround 5 4 1 C /I OA 0lo 4oo.o 0

.z
Ao^;Voo

looz 3, 0, 3*— 2, 1, 2 Ground 4 3 lo 4yy.z 0
.z

AO/:;900
1382 3, 0, 3<— 2,

1 0
t, z Ground 00 0z 15 507.4 .2 936

1382 0
o. 0, 3<— 0

z. 1 0
1, ^ Ground 0z 1 15 512.4 .2 936

looz 3, 1, 2^ 3, A 0U, 0 Ground r
D

r
0 40 oUo.O 0

.z
AO/;936

looz 3, 1, 2*— 3, 0, 3 Ground 4 4 46 539.0 .2 936
looz 3, 1, 2^^ 3, 0, 3 Ground 3 3 40 oOU.U .2

AO/;9o6
1382 o

o. 1,
0.iz<^ 0J, A q Ground z z 46 571.0 .2 936

1382 0o.
1
1,

o^^z*

—

0
0,

n q Ground 46 786.6 980
looz 3, 1, 2^ 3, n QU, 0 Ground 1

1 1
A 7 A07 A4< Uo/.U 0

.2
AO/C936

looz Q
1,

Orfz* 0^ 0,

3

Ground 2 2 0.z yoo
looz O 1

1
o^^
z* •J* 0,

3

Ground 3 3 /1 7 1 00
'J/ Izz.o 0

.z yoo
1382 1

1
Orfz* q n Qu, 0 Ground A 47 175.7 .2 936

1382 A
4-, U Q 1 Q Ground 35 399.6 1005

looz 4, 0 4^ 3, 1, 0 Ground qc Al Q QOD 410.0 lUUo

looz A
^1 nU A ^ Q

'J, 1,

3

Ground or AAA r\ 1 AAC^lUUo

looz A nU /I ^ q
-J^ 1,

3

Ground OCA 77 A lUUo

1382 A
T-i

A
I)

Q
1, 0 Ground 35 496.4 1005

1382 /I Au 4* q Ground 35 545.2 1005

looz 4, 0 4^ 3, i, 0 Ground oc CQQ 700 OOV. /
1 AAQlUUo

looz 4, 2 0 ^o<— r
0, 1,

4

Ground 3 4 Ol OOA 0zl zzO.o 0.z yoo
looz 4, 2 0 ^0*— r

0, 1,

4

Ground 4 5 Ol 007 c:Zl zo/.o 0.z yoo
1382 4, 2 3<— r

0, 1,

4

Ground r /;0 21 250.4 .2 936
1382 4, 2 3'«— 5, 1,

4

Ground 0 7
I 21 264.3 .2 936

1382 4, 2 3^ 5, 1,

4

Ground 21 468.6 980

1 ooolooz
A
I, 2 03*— r

0, 1,

4

Grounu 5 6 0 1 7on 0zl /oy.z 0
.z

AO/^yoo
1382 4,

oz 0o<— r
0, 1,

4

Ground 4 5 Ol 7^/1 0zl /64.Z 0
.z

AO/:;930

1382 /I

4,
oz o<— r

J, 1, 4 Ground q0 21 784.1 .2 936

1382 ,1

4,
oz 0*^ c

0,
1 /I
1, 4 Ground 9Z q0 21 797.7 .2 936

1 3QOlooz 7, 1 6^ 6, 0z, 0 Ground 9/1 Qc^A nZ4 000.

u

9.Z VoO

1 OOOlooz 7 1
1 Ot 2, 5 Ground 9/1 Q7A QZ4 0 /O.O 9 VoO

1 ooolooz
-7

1
z;^

2, 5 Ground 9/1 QQQ c: 9.z VoO

1382 1 o<— z, 0 Ground 24 924.6 .2 936

1382
-7

/,
1 Z, D Ground 24 972.7 980

1 OQOlooz 7, 1 6<- 6, z, 0 Ground 9c: nn^i Qzo uuo.o 0
.z VoO

1 ooolooz 7 1
1 6*

—

2, 5 Ground 9^: A9/; 1ZD UZO.l 0
.z Voo

1382 7
I ,

1
1 2, 5 Ground ZO U41.U 0.z VoD

1382 7 1
1 0* D, z, 0 Ground 25 054.7 .2 936

1382 til 0z 0^
[U, 1 Q0, c5 Ground 1 Q/9 15 002.8 980 '

1 OQOlooz 11, 2 9^ 10, 1 Q0, 0 Ground 91 /9 1 Q/9IV/Z lo UlV.l VoU

1 ooolooz 1 1
11,

oz [U, 3, 8 Ground 23/2 21/2 1 c nqc 1lo Uoo.l QQA Iyou
1 ooolooz 1 1It, oz y<

—

lU, 3, 8 Ground 25/2 23/2 1 C AC 1 1lo Uol.l QQA 1VoU

1382 11, 2 y<— LU, 0 Q0, 0 Ground 15 114.1 980

1382 11,
oz n^t 1 n

[U, 0 Q0, 0 Ground zo/Z OQ /9ZoJZ 15 161.9 980 •

1 OQOlocjz 11, 2 9^ 10, 0 Q
0, 0 Ground

j

00/0 Ol /o 1^1 77

1

lo 1 M .1 you

1 ooo13oz 11, 2 9^ 10, 3, 8 Ground
|

21/2 19/2 1 c 1 on Alo loV.y OQA 1you
1 ooolooz 11, 2 9^ 10, 3, 8 Ground

|

19/2 17/2 1 C OAA Alo zUU.4 OQA Iyou
1382 14, 2 13<- 13, 340 Ground

|

31/2 29/2 20 643.6 980 '

1382 14, 2 13^ 13, 3,10 Ground
|

29/2 27/2 20 661.4 980 '

1382 14, 2 13^ 13, 3,10 Ground
|

27/2 25/2 20 682.2 980 '

1. Spectral lines for these species from reference 980 have hyperfine quantum numbers computed from the following relations:

for J = N+l/2, F= N + 2,N+1,N,N-1

J = N-l/2, F=N-2,N-1,N,N+1
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Chlorine Dioxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos.
1

F' E
1

F MHz ±MHz

1382 14, 2,13<-13, 3,10 Ground 25/2 23/2 20 705.5 980 '

1382 14, 2,13'^13, 3,10 Ground 21 119.5 980
1382 14, 2,13^13, 3,10 Ground 25/2 23/2 21 .509.9 980 '

1382 14, 2,13<—13, 3,10 Ground 27/2 25/2 21 522.6 980 '

1382 14, 2,13^13, 3,10 Ground 29/2 27/2 21 539.8 980 '

1382 14, 2,13^13, 3,10 Ground 31/2 29/2 21 .561.8 980 '

1383 3, 0^ 3, 2 Ground 1 0 11 633.8 960
1383 3, 0<— 3, 2 Ground 2 1 11 640.1 960
1383 3, 0^ 3, 2 Ground 3 2 11 677.5 960
1383 3, 0-^ 3, 2 Ground 4 3 11 736.2 960
1383 3, 0-^ 3, 2 Ground 5 4 12 011.4 960

1383 3, 0^ 3, 2 Ground 4 3 12 026.6 960
1383 3, 0<— 3, 2 Ground 3 2 12 036.7 960
1383 3, 0-^ 3, 2 Ground 2 1 12 042.7 960
1383 4, 2*- 3, 5 Ground 3 4 28 308.2 960
1383 4, 2-^ 3, 5 Ground 4 5 28 322.1 960

1383 4, 2^ 3, 5 Ground 5 6 28 337.4 960
1383 4, 2<— 3, 5 Ground 6 7 28 354.2 960
1383 4, 2<- 3, 5 Ground 5 6 28 843.6 960
1383 4. 2^ 3, 5 Ground 4 5 28 873.7 960
1383 4, 2^ 3, 5 Ground 3 4 28 897.9 960

1383 4, 2^ 3, 5 Ground 2 3 28 915.8 960
1383 7, 1<— 6, 6 Ground 5 4 14 855.6 960
1383 7, 1^ 6, 6 Ground 6 5 14 881.2 960
1383 7, 1^ 6, 6 Ground 7 6 14 910.0 960
1383 7, 1^ 6, 6 Ground 8 7 14 939.1 960

1383 7, 1^ 6, 6 Ground 9 8 15 035. 960
1383 7, 1^ 6, 6 Ground 8 7 15 059.2 960
1383 7, l'^ 6, 6 Ground 7 6 15 078.4 960
1383 7, 1^ 6, 6 Ground 6 5 15 093.6 960

1. Spectral lines for these species from reference 980 have hyperfine quantum numbers computed from the following relations:

for J = N+l/2, F=N + 2, N+1, N, N-1

J = N-l/2, F= N-2, N-1, N, N + 1
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1390 — Phosphoryl Difluorochloride Molecular Constant Table
Phosphorus Oxydifluorochloride

CIF2OP Cs POF2CI

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

P^'O'TfCF^

P31016F19CP

Cs

Cs

1391

1392

4912. M 2 987. M 3055. M -.928520

-.934584

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
CO), d

1/cm
a)e d

1/cm
w,| d

1/cm

1391

1392
.44 M 0. X -58.4

-46.2

References:

ABC: 860 k: 860 /tt: 860 eQq: 860

Species DjK (MHz) Dk (MHz) A - (B + C)/2(MHz) Ref.

1391 .00214 -.00143 1890.626 860
1392 .00196 -.00188 1962.93 860
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Pbosphoryl Difluorochloride Spectral Line Table

Isotopic Species Id. R otational Vib. State
1

"lyperfine
i

Frequency Acc. Ref.

No. Quantum Nos f; F' F, F
1

MHz ±MHz

1391 5 5, 0-^ 5, 4, 1 Ground
|

9/2 9/2| 17 015.432 860
1391 5 5, 0*- 5, 4, 1 Ground 1 11/2 ll/2i 17 019 765 860
1391 6 5, 1<- 6, 4, 2 Ground

|

11/2 11/2| 17 013.200 860
1391 5 5, I*— 6, 4, 2 Ground

|

13/2 13/2! 17 015.432 860
1391 6 6^ 0<- 6^ 5, 1 Ground

|

11/2 11/2 20 796.85 860

1391 6 6, 0^ 6, 5, 1

1

Ground
|

13/2 13/21 20 799.30 860
1391 7 5, 2-<- 7, 4, 3 Ground 13/2 13/2 17 009.238 860
1391 7 5, 2<- 7, 4, 3 Ground

|

15/2 15/2 17 011.164 860
1391 7 6, 1^ 7, 5, 2 Ground

|

13/2 13/21 20 794.37 860
1391 7 6, 1«- 7! 5] 2 Ground

|

15/2 15/2i 20 795.96 860

1391 8 6, 2^ 8, 5, 3 Ground
|

15/2 15/21 20 791.11 860
1391 8 6, 2<- 8, 5, 3 Ground 1 17/2 17/2 20 792.26 860
1391 9, 5, 4^ 9, 4, 5 Ground

|
15/2 15/2 16 993.723 860

1391 9, 5, 4<- 9, 4, 5 Ground
|

21/2 21/2 16 994.217 860
1391 9^ 5, 4-^ 9, 4! 5 Ground

|

17/2 17/2 16 998.066 860

1391 9, 5, 4-^ 9, 4, 5 Ground
|

19/2 19/2| 16 998.648 860
1391 9, 5, 5-^ 9, 4, 6 Ground 15/2 15/2 16 994.217 860
1391 9, 5, 5^ 9, 4, 6 Ground

|

21/2 21/2| 16 994.723 860
1391 9, 5, 5<— 9, 4, 6 Ground

|

17/2 17/2 16 998.648 860
1391 9, 6, 3-^ 9, 5, 4 Ground

|

21/2 21/2 20 782.84 860

1391 9, 6, 3<- 9, 5, 4 Ground
j

17/2 17/2] 20 787.31 860
1391 9, 6, 3<- 9, 5, 4 Ground 19/2 19/2 20 787.96 860
1391 10, 5, 5<-10, 4, 6 Ground

|

17/2 17/2 16 985.587 860
1391 10, 5, 5«—10, 4, 6 Ground

|

23/2 23/2 16 985.935 860
1391 lo! 5^10! 4! 6 Ground

|

19/2 19/2 16 989.107 860

1391 10, 5, 5-^10, 4, 6 Ground
j

21/2 21/21 16 989.580 860
1391 10, 5, 6*-10, 4, 7 Ground 17/2 17/2 16 986.850 860
1391 10, 5, 6*-10, 4, 7 Ground

|

23/2 23/2 16 987.192 860
1391 10, 5, 5^^0, 4, 7 Ground

|

19/2 19/21 16 990.473 860
1391 lo! 5, 6-^10" 4'

7 Ground
|

21/2 21/2 16 990.883 860

1391 11, 5, 6-^11, 4, 7 Ground
|

19/2 19/21 16 974.173 860
1391 11, 5, 6^11, 4, 7 Ground 25/2 25/2| 16 974.578 860
1391 11, 5, 6-^11, 4, 7 Ground

|

23/2 23/2 16 977.300 860
1391 11, 5, 6'^11, 4, 7 Ground

|

21/2 21/2 16 977.300 860
1391 11, 5, 7^11, 4, 8 Ground

1
23/2 23/2 16 977.300 860

1391 11, 5, 7<-ll, 4, 8 Ground
[

21/2 21/2| 16 977.300 860
1391 11, 5, 7^11, 4, 8 Ground 19/2 19/2 16 980.100 860
1391 11, 5, 7'^11, 4, 8 Ground

|
25/2 25/2 16 980.100 860

1391 11, 6, 5*-ll, 5, 6 Ground
|

19/2 19/2 20 772.50 860
1391 11, 6, 5^11, 5, 6 Ground

]

25/2 25/2 20 772.87 860

1391 11, 6, 5<-ll, 5, 6 Ground
|

21/2 21/21 20 776.10 860
1391 11, 6, 5^11, 5, 6 Ground 23/2 23/2] 20 776.55 860
1391 11, 6, 6^11, 5, 7 Ground

]

19/2 19/21 20 772.50 860
1391 11, 6, 6«-ll, 5, 7 Ground

j

25/2 25/21 20 772.87 860
1391 11, 6, 6*—11, 5, 7 Ground

1

21/2 21/21 20 776.10 860

1391 11, 6, 6-^11, 5, 7 Ground 23/2 23/2 20 776.55 860
1391 11, 10, 1-^11, 9, 2 Ground

j

21/2 21/2 35 917.00 860
1 omiovl 11, 10, 1*-11, 9, 2 (jround

|

23/2 23/2 35 917.82 860
1391 12, 5, 7'^12, 4, 8 Ground

1

21/2 21/2 16 959.161 860

\

1391 12, 5, 7^12, 4, 8 Ground
|

27/2 27/2 16 959.161 860
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Phosphoryl Difluorochloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F
1

F MHz ±MHz

P31016F19CP 1391 12, 5, 7*-12, 4, 8 Ground 25/2 25/2 16 961.692 860
1391 12, 5, 7^12, 4, 8 Ground 23/2 23/2 16 961.692 860
1391 12, 5, 8<—12, 4, 9 Ground 27/2 27/2

1 y' ny' A r»/^i
16 964.803 860

1391 12, 5, 8'^12, 4, 9 Ground 21/2 21/2 16 964.803 860
1391 12, 5, 8^12, 4, 9 Ground 23/2 23/2 16 967.329 860

1391 12, 5, 8*-12, 4, 9 Ground 25/2 25/2 16 967.329 860
1391 12, 6, 6'^12, 5, 7 Ground 21/2 21/2 20 765.28 860
1391 12, 6, 6<—12, 5, 7 Ground 27/2 27/2 20 765.28 860
1391 12, 6, 6-^12, 5, 7 Ground 25/2 25/2 20 768.50 860
1391 12, 6, 6^12, 5, 7 Ground 23/2 23/2 20 768.50 860

1391 12, 6, 7^12, 5, 8 Ground 27/2 27/2 20 765.28 860
1391 12, 6, 7^12, 5, 8 Ground 21/2 21/2 20 765.28 860
1391 12, 6, 7^12, 5, 8 Ground 25/2 25/2 20 768.50 860
1391 12, 6, 7*-12, 5, 8 Ground 23/2 23/2 20 768.50 860
1391 12,10, 2^12, 9, 3 Ground 27/2 27/2 35 909.08 860

1391 12.10, 2^12, 9, 3 Ground 21/2 21/2 35 909.76 860
1391 12,10, 2*-12, 9, 3 Ground 23/2 23/2 35 914.45 860
1391 12,10, 2<—12, 9, 3 Ground 25/2 25/2 35 914.97 860
1391 13, 5, 8^13, 4, 9 Ground 23/2 23/2 16 938.654 860
1391 13, 5, 8^13, 4. 9 Ground 29/2 29/2 16 938.915 860

1391 13, 5, 8^13, 4, 9 Ground 25/2 25/2 16 940.860 860
1391 13, 5, 8'^13, 4, 9 Ground 27/2 27/2 16 941.040 860
1391 13, 5, 9<—13, 4,10 Ground 23/2 23/2 16 949.266 860
1391 13, 5, 9^13, 4,10 Ground 29/2 29/2 16 949.451 860
1391 13, 5, 9^13, 4,10 Ground 25/2 25/2 16 951.413 860

1391 13, 5, 9<-13, 4,10 Ground 27/2 27/2 16 951.602 860
1391 13, 6, 7^13, 5, 8 Ground 23/2 23/2 20 755.88 860
1391 13, 6, 7'^13, 5, 8 Ground 29/2 29/2 20 755.88 860
1391 13, 6, 7^13, 5, 8 Ground 27/2 27/2 20 758.31 860
1391 13, 6, 7^13, 5, 8 Ground 25/2 25/2 20 758.31 860

1391 13, 6, 8^13, 5, 9 Ground 23/2 23/2 20 755.88 860
1391 13, 6, 8-^13, 5, 9 Ground 29/2 29/2 20 755.88 860
1391 13, 6, 8*—13, 5, 9 Ground 27/2 27/2 20 758.31 860
1391 13. 6. 8^13. 5. 9 Ground 25/2 25/2 20 758.31 860
1391 13,10, 3^13, 9, 4 Ground 23/2 23/2 35 906.92 860

1391 13,10. 3^13. 9, 4 Ground 29/2 29/2 35 907.40 860
1391 13,10, 3*-13, 9. 4 Ground 25/2 25/2 35 911.44 860
1391 13,10, 3<—13. 9. 4 Ground 27/2 27/2 35 911.93 1 860
1391 14, 5, 9^14, 4,10 Ground 25/2 25/2 16 912.140

j

860
1391 14, 5, 9^14, 4,10 Ground 31/2 31/2 16 912.340 860

1391 14, 5, 9^14, 4,10 Ground 27/2 27/2 16 914.020
1

860
1391 14, 5, 9^14. 4,10 Ground 29/2 29/2 16 914.222

1

860
1391 14, 5,10^14. 4,11 Ground 25/2 25/2 16 931.000 860
1391 14, 5,10^14. 4.11 Ground 31/2 31/2 16 931.168 860
1391 14. 5.10^14. 4.11 Ground 29/2 29/2 16 932.868 . 860

1391 14, 5,10^14. 4,11 Ground 27/2 27/2 16 933.016
1

860
1391 14, 6, 8^14, 5, 9 Ground 25/2 25/2 20 744.17 860
1391 14, 6, 8^14, 5, 9 Ground 31/2 31/2 20 744.17 860
1391 14, 6, 8^14, 5, 9 Ground 27/2 27/2 20 746.36 860
1391 14, 6. 8^14, 5, 9 Ground 29/2 29/2 20 746.36

1

860
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Phosphoryl Difluorochloride

Id. Rotational Vib. State Hyperfine Frequency
No. Quantum Nos. F' F MHz

1391 14 6 9<—14, 5,10 Ground 25/2 25/2 20 744.17

1391 14 6 9<—14, 5,10 Ground 31/2 31/2 20 744.17

1391 14 6 9*—14, 5,10 Ground 27/2 27/2 20 746.36

1391 14 6 9^14, 5,10 Ground 29/2 29/2 20 746.36

1391 14 10 4^14, 9, 5 Ground 25/2 25/2 35 904.14

1391 14 10 4<—14, 9, 5 Ground 31/2 31/2 35 904.84

1391 14 10 4<—14, 9, 5 Ground 27/2 27/2 35 908.02

1391 14 10 4<—14, 9, 5 Ground 29/2 29/2 35 908.44

1391 15 5 10-^15, 4,11 Ground 27/2 27/2 16 877.773

1391 15 5 10^15, 4,11 Ground 33/2 33/2 16 877.868

1391 15 5 10<—15, 4,11 Ground 29/2 29/2 16 879.408

1391 15 5 10*-15, 4,11 Ground 31/2 31/2 16 879.560

1391 15 5 11*-15, 4,12 Ground 27/2 27/2 16 909.88

1391 15 5 11^15, 4,12 Ground 33/2 33/2 16 910.044

1391 15 5 11<-15, 4,12 Ground 29/2 29/2 16 911.524

1391 15 5 11^15, 4,12 Ground 31/2 31/2 16 911.660

1391 15 10 5*—15, 9, 6 Ground 27/2 27/2 35 900.79

1391 15 10 5'^15, 9, 6 Ground 33/2 33/2 35 901.03

1391 15 10 5*-15, 9, 6 Ground 29/2 29/2 35 904.14

1391 15 10 5-^15, 9, 6 Ground 31/2 31/2 35 904.84

1391 16 5 11«—16, 4,12 Ground 29/2 29/2 16 833.360

1391 16 5 11<—16, 4,12 Ground 31/2 31/2 16 834.835

1391 16 5 11^^16, 4,12 Ground 33/2 33/2 16 834.975

1391 16 5 12-^16, 4,13 Ground 35/2 35/2 16 886.162

1391 16 5 12^16, 4,13 Ground 33/2 33/2 16 887.64

1391 16 10 6*—16, 9, 7 Ground 29/2 29/2 35 896.84

1391 16 10 6<—16, 9, 7 Ground 35/2 35/2 35 896.98

1391 16 10 6*—16, 9, 7 Ground 31/2 31/2 35 899.73

1391 16 10 6^16, 9, 7 Ground 33/2 33/2 35 900.04

1391 17 5 12<-17, 4,13 Ground 37/2 137/2 16 776.724

1391 17 5 12'^17, 4,13 Ground 31/2 131/2 16 776.724

1391 17 5 12<—17, 4,13 Ground 35/2 35/2 16 778.048

1391 17 5 12'^17, 4,13 Ground 33/2 33/2 16 778.048

1391 17 5 13-^17, 4,14 Ground 31/2 31/2 16 860.600

1391 17 5 13«-17, 4,14 Ground 37/2 137/2 16 860.600

1391 17 5 13<—17, 4,14 Ground 33/2 133/2 16 861.904

1391 17 5 13*—17, 4,14 Ground 35/2 135/2 16 861.904

1391 17 10 7'^17, 9, 8 Ground 31/2 131/2 35 891.94

1391 17 10 7-^17, 9, 8 Ground 37/2 137/2 35 892.06

1391 17 10 7-^17, 9, 8 Ground 33/2 133/2 35 894.58

1391 17 10 7<—17, 9, 8 Ground 35/2 135/2 35 894.82

1391 18 5 13<—18, 4,14 Ground 33/2 133/2 16 704.418

1391 18 5 13*—18, 4,14 Ground 39/2 139/2 16 704.418

1391 18 5 13^18, 4,14 Ground 35/2 |35/2 16 705.627

1391 18 5 4 14 Ground 37/2 37/2 16 705.627

1391 18 5 14^^18, 4,15 Ground 139/2 16 833.536

1391 18 5 14^18, 4,15 Ground 33/2 33/2 16 833.536

Loy L 18 5 14^18, 4,15 Ground 35/2 35/2 lO 004'. ( 4*4*

1391 18 5 14^18, 4,15 Ground 37/2 37/2 16 834.835

1391 18 10 8^18, 9, 9 Ground 39/2 39/2 35 886.40

Spectral Line Table

Isotopic Species Acc.

±MHz

p310'6F'9CP

I
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Phosphoryl Difluorochloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine
]

Frequency Acc. Ref.

No. Quantum Nos. f;
i

F' F i

F
1

MHz ±MHz

p310>6F19CP 1391 18,10, 8-^18, 9, 9 Ground
1

33/2
1 1

33/2 35 886.40 860
1391 18,10, 8^18, 9, 9 Ground 37/2 37/2 35 888.78 860
1391 18,10, 8<-18, 9, 9 Ground 35/2 35/2 35 888.78 860
1391 19,10, 9'^19, 9,10 Ground 41/2 41/2 35 880.25 860
1391 19,10, 9-^19, 9,10 Ground 35/2 35/2 35 880.25 860

1391 19.10, 9*-19, 9,10 Ground 39/2 39/2 35 882.35 860
1391 19,10, 9*-19, 9,10 Ground 137/2 |37/2| 35 882.35 860
1391 20,10,10<—20, 9,11 Ground 43/2 43/2 35 872.46 860
1391 20,l(T,10<-20, 9,11 Ground 37/2 37/2 35 872.46 860
1391 20,10,10*-20, 9,11 Ground 41/2 41/2! 35 874.50 860

1391 20,10,10<-20, 9,11 Ground 139/2 |39/2| 35 874.50 860

p310»6FI9CP' 1392 5, 5, 0^ 5, 4, 1 Ground 9/2 9/2] 17 666.660 860
1392 5, 5, 0-^ 5, 4, 1 Ground 11/2 11/2| 17 669.590 860
1392 6, 5, 1<— 6, 4, 2 Ground |ll/2 11/2| 17 664.240 860
1392 6, 5, l'^ 6, 4, 2 Ground |13/2 13/2 17 666.026 860
1392 7, 5, 2^ 7, 4, 3 Ground 13/2 13/2| 17 661.152 860

1392 7, 5, 2<- 7, 4, 3 Ground 15/2 15/2| 17 662.260 860
1392 13, 5, 8<-13, 4, 9 Ground 29/2 29/2| 17 600.829 860
1392 13, 5, 8«—13, 4, 9 Ground 23/2 123/2 17 600.829 860
1392 13, 5, 8^13, 4, 9 Ground 25/2 125/2 17 602.509 860
1392 13, 5, 8*-13, 4, 9 Ground 27/2 127/2 17 602.509 860

1392 13, 5, 9<-13, 4,10 Ground 29/2 129/2 17 608.525 860
1392 13, 5, 9^13, 4,10 Ground 23/2 23/2 17 608.525 860
1392 13, 5, 9'^13, 4,10 Ground 27/2 27/2 17 610.259 860
1392 13, 5, 9<-13, 4,10 Ground 25/2 25/2 17 610.259 860
1392 14, 5, 9^14, 4,10 Ground 31/2 31/2 17 578.382 860

1392 14, 5, 9-^14, 4,10 Ground 25/2 25/2 17 578.382 860
1392 14, 5, 9«-14, 4,10 Ground 127/2 27/2 17 579.894 860
1392 14, 5, 9<—14, 4,10 Ground 129/2 29/2 17 579.894 860

1392 14, 5,10-^14, 4,11 Ground 31/2 31/2 17 592.120 860
1392 14, 5,10-^14, 4,11 Ground 25/2 |25/2 17 592.120 860

1392 14, 5,10«-14, 4,11 Ground 29/2 |29/2 17 593.592 860
1392 14, 5,10—14, 4,11 Ground 27/2 |27/2 17 593.592 860
1392 15, 5,10<—15, 4,11 Ground 27/2 |27/2 17 549.551 860
1392 15, 5,10—15, 4,11 Ground 33/2 33/2 17 549.551 860
1392 15, 5,10—15, 4,11 Ground 29/2 29/2 17 551.220 860

1392 15, 5,10—15, 4,11 Ground |31/2 31/2| 17 551.220 860
1392 15, 5,11—15, 4,12 Ground |27/2 27/2 17 572.927 860
1392 15, 5,11—15, 4,12 Ground |33/2 33/2 17 572.927 860
1392 15, 5,11—15, 4,12 Ground 31/2 31/2| 17 574.270 860
1392 15, 5,11—15, 4,12 Ground 29/2 129/2| 17 574.270 860

1392 16, 5,11—16, 4,12 Ground |35/2 135/2| 17 512.654 860

1392 16, 5,11—16, 4,12 Ground 29/2 29/2 17 512.654 860
1392 16, 5,11—16, 4,12 Ground 31/2 31/2 17 513.800 860
1392 16, 5,11—16, 4,12 Ground 33/2 33/2 17 513.800 860
1392 16, 5,12—16, 4,13 Ground 135/2 |35/2| 17 551.220 860

1392 16, 5,12—16, 4,13 Ground |29/2 129/21 17 551.220 860
1392 16, 5,12—16, 4,13 Ground 31/2 131/2 17 552.406 860
1392 16, 5,12—16, 4,13 Ground 133/2 |33/2| 17 552.406

1
860
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Phosphoryl Difluorochloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. 1 liifintiim l\J ftcv_/uaiiiuiii i^us. F' F' p MHz ±MHz

331Q16pl9(2]37 1392 18,10, 8<—18, 9, 9 39/2 39/2 37 264 82 860
1392 18,10, 8<-m, 9, 9 Ground 33/2 33/2 37 264.82 860
1392 18,10, 8<-18, 9, 9 Ground 35/2 35/2 37 267.50 860
1392 18,10, 8<— 18, 9, 9 1 roll nn 37/2 37/2 37 267 SO 860
1392 19,10, 9«—19, 9,10 Ground 35/2 35/2 37 259 94 860

1392 19,10, 9<—19, 9,10 Ground 41/2 41/2 37 259 94 860
1392 19!lo! 9<-19! 9,10 Ground 37/2 37/2 37 261.64 860
1392 19,10, 9*-19, 9,10 Ground 39/2 39/2 37 261.64 860
1392 20 1 0 1 0«—20 9 1

1

1 1 n ri 43/2 43/2 ^7 951 74 860
1392 20,10,10«—20, 9,11 C .rniinn 37/2 37/2 37 251 74 860

1392 20,10,10<—20, 9,11 Ground 39/2 39/2 37 253 48 860
1392 20Jo!lO-^2o! 9,11 Ground 41/2 41/2 37 253.48 860
1392 22,10,12-^22, 9,13 Ground 47/2 47/2 37 235.84 860
1392 22 10 12<—22 9 13 1 wTAi 1 nHvJl UUI lU 41/2 41/2 ^7 9^5 84 860
1392 22 10 12<—22 9 13 45/2 45/2 ^7 9^7 16 860

1392 22 10 12<—22 9 13 1 >roi 1 nH 43/2 43/2 37 237 16 860
1392 23,10,13<-23, 9,14 Ground 43/2 43/2 37 225.28 860
1392 23,10,13-^23, 9,14 Ground 49/2 49/2 37 225.28 860
1392 95 in il3«—23 9 14 ( (rrti 1 n rl 47/2 47/2 37 226 46 860
1392 2^ 10 ]3«—23 9 14 1 Trollnn 45/2 45/2 37 226 46 860

1392 24 1 0 1 4<—24 9 1

S

1 wmi I nH 37 21 5 60 860
1392 25,10,15-^25, 9,16 Ground 37 204.66 860
1392 26,10,16^26, 9,17 Ground 37 191.23 860

1392 27 10 17^27 9 18 ( .roiinH 37 177 86 860
1392 28,10,18^28, 9,19 Ground 37 158.88 860

1392 29,10,19-«-29, 9,20 Ground 37 141.78 860
1392 30,10,20-^30, 9,21 Ground 37 123.80 860

I

I
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1400 — Chlorotrifluorogermane Molecular Constant Table

ClFaGe C3V GeFsCl

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

(ie^FfCl-'-^ C3V 1401 2 168.52 M 2 168.52 M .0006

C3V 1402 2 108.13 M 2 108.13 M
Ge"F'»CP5 C3V 1403 2 167.53 M 2 167.53 M
Ge^^FJ^CP' c 1404 2 107.04 M 2 107.04 M
Ge^TJ^CP-^ C3V 1405 2 166.60 M 2 166.60 M
Ge'^FJ^CP' C3V 1406 2 105.98 M 2 105.98 M

References:

ABC: 255 Dj: 255

Chlorotrifluorogermane ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine
|

Frequency Acc. Ref.

No. Quantum Nos. f; F' F
!

MHz ±MHz
1

Ge™FJ'CP-^ 1401 7, ^ 6, Ground 30 358.62
1

-30
1

255
1401 8, ^ 7, (Jround 34 694.71

1
-40 255

1401 9, ^ 8, Ground 39 031.91 .30 255

1402 7. 6. Ground 29 512.96
1

-30
1

255
1402 8, ^ 7, Ground 33 728.15 .80

1

255
1402 9. ^ 8. Ground 37 945.47 .90 255

1403 7, ^ 6, Ground 30 344.56
1

-30
1

255
1403 8, ^ 7, Ground 34 679.32

1
-30

1

255
1403 9, ^ 8, Ground 39 013.81

1
-20

j

255

Ge"F^»CP' 1404 7. ^ 6, Ground 29 497.57
1

-30
1

255
1404 8, >- 7, Ground 33 711.21 .30 255
1404 9, ^ 8, Ground 37 925.87

1
-90

1

255

Ge'TfCP= 1405 7, *- 6. Ground 30 332.58
1

1.00
[

255
1405 8, <- 7, Ground 34 664.55 .30 255

1405 9, ^ 8, Ground 38 996.78 .20
1

255

Ge'TJ'Cl" 1406 7, ^ 6, Ground 29 482.88
!

-30
1

255

1406 8, <- 7, Ground 33 694.43 .30 255

1406 9, ^ 8, Ground 37 905.91
1

.30
1

255
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1410 — ChlorotrifliKirosilane

Chlorotritluorosilicane
M()l<-( ul;ir (^)iislanl I aMc

ClFjSi SiF^CI

Isotopic Species
rt.

Gp.
Id.

No.

AA
MHz

1 >B
MHz MHz MHz

L>.IK

MHz
A

Amu K

Si^TJ'-Cl"

Si28pi9C|37

1411

1412

2477.79 M
2 413.06 M

2477.79 M
2 413.06 M

.0018

Id.

No.
Ma

Debye
All,

Debye Debye
eQq

Value(MHz) Rel.

eOq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
d

1/cm
(0,. d

1/cm
w,i d

1/cm

1411 -43. CP

References:

ABC: 311 D,,k: 311 eQq: 311

Add. Ref. 233,493

Chlorotrifluorosilane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F'
^1

Vr F MHz ±MHz

1411 10, 0*- 9, 0 Ground 21/2 19/2 49 555.72 311

1411 10, 0^ 9, 0 Ground 19/2 17/2 49 555.72 311

1411 10, 0<- 9, 0 Ground 23/2 21/2 49 555.72 311

1411 10, 0^ 9, 0 Ground 17/2 15/2 49 555.72 311

1411 10, 1^ 9, 1 Ground 17/2 15/2 49 555.72 311

1411 10, 1-^ 9, 1 Ground 23/2 21/2 49 555.72 311

1411 10, 1^ 9, 1 Ground 21/2 19/2 49 555.72 311

1411 10, 1«- 9, 1 Ground 19/2 17/2 49 555.72 311

1411 10, 2-^ 9, 2 Ground 17/2 49 555.72 311

1411 10, 2^ 9, 2 Ground 21/2 19/2 49 555.72 311

1411 10, 2<- 9, 2 Ground 23/2 21/2 49 555.72 311

1411 10, 2«- 9, 2 Ground 17/2 15/2 49 555.72 311

1411 10, 3*- 9, 3 Ground 21/2 19/2 49 555.20 311

1
1411 10, 3«- 9, 3 Ground 19/2 17/2 49 555.20 311

1411 10, 3^ 9, 3 Ground 17/2 15/2 49 555.72 311

1411 10, 3^ 9, 3 Ground 23/2 21/2 49 555.72 311

1411 10, 4^ 9, 4 Ground 19/2 17/2 49 554.70 311

1411 10, 4^ 9, 4 Ground 21/2 19/2 49 554.70 311

1411 10, 4-^ 9, 4 Ground 23/2 21/2 49 555.72 311

1411 10, 4^ 9, 4 Ground 17/2 15/2 49 555.72 311

1411 10, 5<- 9, 5 Ground 19/2 17/2 49 554.10 311

1411 10, 5^ 9, 5 Ground 21/2 19/2 49 554.10 311

1411 10, 5-^ 9, 5 Ground 17/2 15/2 49 555.72 311

1411 10, 5-^ 9, 5 Ground 23/2 21/2 49 555.72 311

1411 10, 6^ 9, 6 Ground 21/2 19/2 49 553.12 311

1411 10, 6^ 9, 6 Ground 19/2 17/2 49 553.54 311

1411 10, 6*- 9, 6 Ground 23/2 21/2 49 555.72 311

1411 10, 6^ 9, 6 Ground 17/2 15/2 49 555.72 311

1411 10, 7^ 9, 7 Ground 21/2 19/2 49 552.10 311

1411 10, 7<- 9, 7 Ground 19/2 17/2 49 552.70 311

1411 10, 7^ 9, 7 Ground 23/2 21/2 49 555.20 311

1411 10, 7*- 9, 7 Ground 17/2 15/2 49 555.72 311

1411 10, 8*- 9, 8 Ground 23/2 21/2 49 555.20 311

1411 10, 8^ 9, 8 Ground 17/2 15/2 49 555.72 311

1411 10, 9-^ 9, 9 Ground 17/2 115/2 49 555.72 311

1412 8, ^ 7, Ground 38 608.96 .1 311

238-605 0-68— 21
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1420 — Sulfur Chloride Pentafluoride Molecular Constant Table

C1F.,S C4V SF5CI

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

S34pi9C137

r

C4V

C4V

r̂4V

1421

1422

1423

1424

1824.560 M
1 783.524 M
1823.857 M
1 782.70 M

.0026

Id.

No. Debye Debye
/A,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

ftJa d

1/cm
CO,, d

1/cm
t^)^. d

1/cm
tud d

1/cm

1421 -81.5 270 2

References:

ABC: 909 D,,k: 909 eQq: 909 w: 909
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Sulfur Chloride Pentafluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc. Ref.

No. Quantum Nos. F,' F' F MHz ±MHz
1

1421 6, 5, Ground
1

21 894.39 .5
1

909
1421 7, <— 6, Ground

1

25 543.85
r

1

.5
1

909
1421 8, 7, 1

1

29 163.27
i

909
1421 8, 0^ 7, 0 Ground 15/21 13/2 29 192.96 .5

1

909
1421 8, 0^ 7, 0 Ground 17/21 15/2 29 192.96 .5

1

909

1421 8, 0*- 7, 0 Ground
1

13/21 11/2 29 192.96 .5
1

909
1421 8, 0<— 7, 0 Orouna 19/2! 17/2 29 192.96 5

1

909
1421 8, 1<- 7. 1 Ground 17/2 15/2 29 192.96 .5 909
1421 8, 1^ 7, 1 Ground 13/2 11/2 29 192.96 .5 909
1421 8, 1^ 7, 1 Ground 15/2 13/2 29 192.96 .5

1

909

1421 8, 1-^ 7, 1 Ground 17/2 29 192.96 .5
1

909
1421 8, 2*— 7, 2 Ground 15/2 13/2

on 1 no n£.29 192.96 -5
1

909
1421 8, 2-^ 7, 2 Ground 17/2 15/2 29 192.96 .5

1

909
1421 8, 2-- 7, 2 Ground 19/2 17/2 29 192.96 .5

i

909
1421 8, 2-^ 7, 2 Ground 13/2 11/2 29 192.96 5

i

909

1421 8, 3«- 7, 3 Ground 17/2 29 192.96 .5
1

909
O "7 0
o, o<— /, o Ground 15/2 13/2 on 1 no n/;

.5
1

nnn909
1421 8, 3^ 7, 3 Ground 17/2 15/2 29 192.96 .5 909
1421 8, 3^ 7, 3 Ground 13/2 11/2 29 192.96 .5

1

909
1421 8, 4-^ 7, 4 Ground 15/2 13/2 29 189.65 .5 909

1421 8. 4*- 7, 4 Ground 17/0 15/2 29 189.65 .5
1

909
1421 8, 4*— 7, 4 Ground 19/2 17/2 29 192.96 •5 909
1421 8, 4-^ 7, 4 Ground 161

Z

11/2 29 195.41 .5 909

1421 8, 5^ 7, 5 Ground 17/2 15/2 29 188.28 •5
1

909
1421 8, 5^ 7, 5 Ground 15/2 13/2 29 189.65 •5

1

909

1421 8, 5*- 7, 5 Ground 13/2 11/2 29 195.41 .5
t

909
1421 8, 5<— 7, 5 Grouna 19/2 17/2

on 1 etc A 129 195.41 •5 909
1421 8, 6^ 7, 6 Ground 17/9 15/2 29 186.38 .5 909

1421 8, 6<- 7, 6 Ground 15/2 13/2 29 188.28 .5
1

909

1421 8, 6<- 7, 6 Ground 19/2 17/2 29 195.41 .5
1

909

1421 8, 6^ 7, 6 Ground lo/z 11/2 29 196.82 .5
1

909

1421 8, 7«— 7, 7 Oround 17/2 15/2
on 1 OA 1 A29 lo4.14 .5

]

909

1421 8, 7^ 7, 7 Ground 15/2 13/2 29 186.38 .5
1

909

1421 8, 7<— 7, 7 Ground 19/2 17/2
on 1 nc Ai29 195.41 5

1

nnn

1421 8, 7^ 7, 7 Ground 13/2 11/2 29 198.53 •5 909

1421 10, ^ 9, Ground 36 490.59 •5
!

909

S32F19CJ37 1422 6, ^ 5, Ground 21 401. .5
1

909

1422 7, 6, Ground 0/1 n/;n cn r
.5

1

1422 8, ^ 7, Ground 28 536.32 •5
1

909

1422 8, ^ 7. 2 29 134.05 909

1422 10, ^ 9, Ground 35 670.59 •5
1

909

S34pi9C135 1423 6, ^ 5, Ground 21 886.64 .5
1

909

1423 7, 6. Ground 25 533.97 5
1

909
1423 8, 7, Ground 29 181.73 •5

1

909

§34^19(2137 1424 8, ^ 7, Ground 28 522.04 .5
1

909
1424 10, ^ 9, Ground 35 654.02 •5

1

909
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1430 — Chlorogermane Molecular Constant Table

ClGeHj Cav GeHsCl

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu K

Ge^^H ri''^ r̂
.)v 1431 4401.71 M 4401.71 M

Ge^HsCP'^ 1432 4333.91 M 4333.91 M
Ge^^HjCF 1433 4177.90 M 4177.90 M
Ge'^HjCP^ r̂3V 1434 4 146.5 M 4146.5 M

Id.

No.
Ma

Debye
Mb

Debye
Mc-

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
oji, d

1/cm
co^. d

1/cm
d

1/cm

1431 2.124 M 0. X 0. X

References:

ABC: 127 m: 375 '

Add. Ref. 269

For the Ge'^HjCP'*' species, eQq (Ge") = -95 MHz, eQq (CP-') = -46 MHz, and eQq rCF^) = -36 MHz. Lines have been observed,

but they are obscured by the complexity of the hyperfine structure. Ref. 172.

Chlorogermane Spectral Line Table

Isotopic Species
1

Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

1

No.
1

Quantum Nos. F' F, F MHz ±MHz

Ge'oHjCPs
1
1431

1

3, <- 2, Ground 26 410.26 .5 375

Ge^^HjCF^
1
1432

1

3, ^ 2, Ground 26 003.46 .5 375

Ge^^HjCF
1
1433

1

3. ^ 2, Ground 25 067.4 .5 375

Ge'^HjCP'
1

1434
1

3, ^ 2, Ground 24 879.0 .5 375
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1440 - Chlorosilane
Silyl Chloride, Chlorosilicane

Molecular (Jonstaiil i able

ClHaSi C3V SiH..,Cl

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj
MHz MHz

A
Amu A^

K

Si^^HjCl-'-' C 1441 6673.8 M 6673.8 M
Si^oHjCP cl. 1442 6485.8 M 6485.8 M
Si2"H.,CP' 1443 6512.4 M 6512.4 M
Si2»D.,CP-'* 1444 5917.7 M 5 917.7 M
Si^^DjCP Csv 1445 5850.6 M 5850.6 M
Si^'DjCF"* 1446 5 787.0 M 5 787.0 M
Si^'DjCF' 1447 5 772.8 M 5 772.8 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
ai|| d

1/cm
CO,, d

1/cm
Oid- d

1/cm

1441

1443

1444

1.303 M 0. X 0. X -40.0 CP'*

-30.8 CP'
-39.4 CP=

References:

ABC: 413 375 eQq: 98,413

Add. Ref. 128,269,270,342,493

Chlorosilane Spectral Line Table

Isotopic Species Id.
1

Ro tational Vib. State Hyperfine
|

Frequency
j
Acc.

j

Ref.

No.
1

Quantum Nos. f; F' F
1

MHz ±MHz
1

Si^sHjCPS 1441
1

2, Ground 26 695.24 98

Si''»H3CP5 1442
1

2, Ground 25 943.2
1

-1
1

375

Si^^HjCP' 1443
1

2, Ground 26 049.60 98

Si^^DjCP^ 1444
1

2, Ground 23 670.8 •2 494

Si^'DjCPs 1445
1

2, Ground 23 402.6
1

.3
1

494

Si^-'DgCP^ 1446
1

2, Ground 23 147.9
1

-3
i

494

Si^sDjCl" 1447 2, Ground 23 091.4
1

-2
1

494
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1450 - Nitrosyl Chloride

CINO

Molecular Constant Table

NOCl

Isotopic Species
Pt.

Cp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

Cs 1451 85420. M 5 737.50 M 5376.39 M -.99094

N'^O'^CF' Cs 1452 85400. M 5600.88 M 5256.17 M -.99143

Cs 1453 82580. M 5439.31 M 5103.17 M

Id. Ma Mb Ml eQq eQq eQq (Oa d ct)ii d a)(. d to,, d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

1451 1.86 M 0. X -48.7 aa 29.4 bb 19.3 cc

1452 -38.4 aa 23.2 bb 15.2 cc

References:

ABC: 9.46 k: 307 m: 845 eQq: 946

Add. Ref. 183,225,226,309

Nitrosyl Chloride Spectral Line Table

Isotopic Species
1 i

1
Id.

i

R otational Vib. State
1

i

Hyperfine Frequency Acc.
1

Ref.

1
No. Quantum N OS.

1

f;
I

f'
!

f,
I

F
1

MHz ±MHz
1

N'^0'«CF^ 1451
1

1, 0, 1^ 0, 0, 0
1

Ground
1 1

3/2|
1
3/2| 11 104.15 946

1
1451 1, 0, 1^ 0, 0, 0 Ground

1 1
5/2|

1
3/21 11 116.33 946

1451 1, 0, 1^ 0, 0, 0 Ground
1 1

1/2|
1
3/2| 11 126.05 946

1451 2, 0, 2^ 0. 1 Excited
1 i

3/2|
1

1/2| 22 106.31 .20
!

307

1
1451 2, 0. 2^ 0, 1 Excited

1 1
5/2|

1
5/2| 22 106.31 .20 307

1
1451 2, 0, 2^ 0, 1

1

Excited
1 1

5/2|
1

3/2| 22 118.93
!

-07
I

307
1451 2, 0, 2^^ 0, 1 Excited 7/2

1
5/2| 22 118.93

1
-07

1

307
1451 2, 0, 2^ 0, 1 Excited

1
3/2|

1
3/2| 22 126.81 .20 307

1451 2, 0. 2^ 0, 1 Ground 3/2 1/2! 22 215.08
!

.10 307
1451

t

2, 0, 2^ 0. 1 Ground
1

5/2 5/2| 22 215.08
t

-10
!

307

1
1451

j

2, 0. 2<- 0. 1
1

Ground
1 1

7/2|
1
5/2! 22 227.37

1
-03

!

307

1451 2, 0. 2^ 0, 1 Ground
1 1

5/2| 3/2

1

22 227.37
!

-03 307
1451 2, 0, 2^ 0. 1 Ground

1 1
3/2|

1
3/2! 22 236.45

!
-08

i

307
1451 2, 1, 1^ 1, 0 Excited

1 !
5/2|

1
3/2| 22 471.6

1
-3

1

307

1451
1

2, 1, 1^ 1. 0 Excited 3/2 3/2 22 476.2
1

-3
1

307

1
1451

1

2, 1, 1^ 1, 0 Excited
1 1

5/2|
1
5/2| 22 476.2

!

- .3
1

307

1
1451

1

2, 1, 1^ 1, 0 Excited
1 1

7/2|
1

5/2! 22 483.7
1

-3
1

307
1451 2, 1, 1^ 1, 0 Excited

1 1
3/2!

1

1/2! 22 483.7 .3 307
1451 2, 1, 1^ 1, 0 Ground

1 1
5/2|

1
3/2| 22 580.47 .03

!

307

1
1451

1

2, 1, 1^ 1, 0 Ground
1 1

3/2|
1
3/2 22 585.47

I

.13
!

307

1
1451

1

2, 1, 1^ 1, 0
1

Ground
1 1

5/2|
1

5/2! 22 585.47
!

-13
1

307
1451 2, 1, 1^ 1, 0 Ground 3/2 1/2! 22 592.95 .07 307
1451

1
2, 1, 1*- 1, 0 Ground

1
7/2

1
5/2

1

22 592.95 .07 307
1451 2, 1, 1^ 1, 0 Ground

1 1
1/2|

1
1/2| 22 601.72 .14 307

1451 2, 1, 2*- 1, 1 Ground
1 1

5/2|
1

3/2! 21 857.42 .10 307

1
1451

t

2, 1, 2^ 1, Ground
1 1

3/2|
1
3/2| 21 860.70

!
-10

!

307
1451 2, 1, 2<- 1, Ground

1 1
5/2|

1

5/2! 21 864.59
1

.15
!

307
1451

1

2, 1, 2*- 1, Ground
1

7/21 5/2! 21 869.38 .08
!

307
1451 2, 1, 2^ 1, Ground

1 1
3/21

1

1/2! 21 873.93 .10
1

307
1451 2, 1, 2«- 1, Ground

1 1
1/2|

1

1/2! 21 879.07 .10
1

307

314



Nitrosyl Chloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
INo. Quantum Nos F' F, F MHz ±MHz

IN"0 LI 1452 1, 0, 1*- 0, 0, 0 Ground 3/2 3/2 10 849.36 946
1452 1, 0, 1-^ 0, 0, 0 Ground 5/2 3/2 10 858 96 946
1452 1, 0, 1^ 0, 0, 0 Ground 1/2 3/2 10 866.65 946
1452 2, 0, 2<— 1, 0, 1 Ground 5/2 5/2 21 703.77 .08 307
1452 2, 0, 2<- 1, 0, 1 Ground 3/2 1/2 21 703.77 .08 307

1452 2, 0, 2«- 1, 0, 1 Ground 7/2 5/2 21 713.25 .11 307
1452 2, 0, 2<- 1, 0, 1 Ground 5/2 3/2 21 713.25 .11 307
1452 2, 0, 2^ 1, 0, 1 Ground 3/2 3/2 21 719.68 .20 307
1452 2, 1; 1*- 1, 1, 0 Ground 5/2 3/2 22 052.07 .10 307
1452 2, 1, 1^ 1, 1, 0 Ground 3/2 3/2 22 056.03 .10 307

1452 2, 1, 1«- 1, 1, 0 Ground 5/2 5/2 22 056.03 .10 307
1452 2, 1, 1-^ 1, 1, 0 Ground 7/2 5/2 22 062.26 .10 307
1452 2, 1, 1^ 1. 1, 0 Ground 3/2 1/2 22 068.11 .18 307
1452 2, 1, 1<— 1, 1, 0 Ground X/Z 1 10l/Z 22 071.33 .16 307
1452 2, 1, 2*- 1, 1, 1 Ground 5/2 3/2 21 362.64 .30 307

1452 2, 1, 2^ 1, 1, 1 Ground 3/2 3/2 21 364.7 .6 307
1452 2, 1, 2-^ 1, 1, 1 Ground 5/2 5/2 21 367.47 .20 307
1 4 CO

2, 1, 2*— 1, 1, 1 Ground 7/2 5/2 21 371.53 .15 307

1, 0, 1^ 0, 0, 0 Ground 3/2 3/2 10 532.72 946
1453 1, 0, 1*- 0, 0, 0 Ground 5/2 3/2 10 544.88 946
1453 2, 2, 0«- 3, 2, 1 Ground 5/2 5/2 31 623.50 946
1453 2, 2, 0^ 3, 2, 1 Ground 3/2 5/2 31 623.50 946
1453 2, 2, 0^ 3. 2, 1 Ground 5/2 3/2 31 632.28 946
1453 2, 2, O'^ 3, 2, 1 Ground 3/2 3/2 31 632.28 946

1453 2, 2, 0^ 3, 2, 1 Ground 7/2 5/2 31 632.28 946
1453 3, 0, 3<- 2, 0, 2 Ground 7/2 7/2 31 611.34 946
1453 3! 0! 3^ 2, 0, 2 Ground 3/2 1/2 31 620.48 946

1453 3, 0, 3^ 2, 0, 2 Ground 3/2 5/2 31 620.48 946
1453 3, 0, 3^ 2, 0, 2 Ground 7/2 5/2 31 623.50 946

1453 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 31 623.50 946
1453 3, 0, 3<- 2, 0, 2 Ground 5/2 5/2 31 628.97 946

1453 3, 0, 3*- 2, 0, 2 Ground 3/2 3/2 31 632.28 946

1453 3. 1, 2^ 2, 1, 1 Ground 7/2 5/2 32 129.17 946

1453 3, 1, 2<- 2, 1, 1 Ground 5/2 3/2 32 129.17 946

1453 3, 1. 2^ 2. 1, 1 Ground
1

9/2

1

7/2 32 132.36 946

1453 3, 1, i*r- 2, 1, 2 Ground 5/2| 3/2 31 121.14 946

1453 3, 1, 3-^ 2, 1, 2 Ground 7/2| 5/2 31 121.14 946
1 /I C3

0, 1, 0^ Z, I, z Ground 3/2| 1/2
Q"i 1 OQ on

1453 3, 1, 3^ 2, 1, 2 Ground 9/21 7/2 31 123.80 946

1453 3, 1, 3^ 2, 1, 2 Ground 5/2

1

5/2 31 123.80 946
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1460 - Nitryl Chloride Molecular Constant Table

CINO2 Cjv NO2CI

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
D,,

MHz
D.,K

MHz
A

Amu A^
K

N'-'O.fCF 1461

1462

13250. M
13250. M

5 173.77 M
5 018.97 M

3721.13 M
3640.35 M

.208 -.6951

-.7131

Id. eQq eQq eQq d to,, d o),. d W(i d

No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

1461 .53 M 0. X 0. X -94.70 aa 52.4 bb 42.3 cc

1462 -74..58 aa 41.3 bb 33.3 CO

References:

ABC: 848,849 A: 979 k: 848 fJ-: 848 eQq: 848

Add. Ref. 664
'

Nitryl Chloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F, F MHz ±MHz

1461 1, 0, 1^ 0, 0, 0 Ground 3/2 3/2 8 876.28 832

1461 1, 0, 1^ 0, 0, 0 Ground 5/2 3/2 8 899.90 832

1461 1, 0, 1^ 0, 0, 0 Ground 1/2 3/2 8 918.70 832

1461 2. 0, 2'>- 1, 0, 1 Ground 3/2 1/2 17 587.70 832

1461 2, 0, 2*- 1, 0, 1 Ground 5/2 5/2 17 589.88 832

1461 2, 0, 2^ 1, 0, 1 Ground 1/2 1/2 17 610.80 832

1461 2, 0, 2^ 1, 0, 1 Ground 7/2 5/2 17 612.98 832

1461 2, 0, 2-^ 1, 0, 1 Ground 5/2 3/2 17 613.52 832

1461 2, 0, 2<^ 1, 0, 1 Ground 3/2 3/2 17 629.90 832

1461 2, 0, 2-^ 1. 0. 1 Ground 1/2 3/2 17 653.20 832

1461 3, 0, 3^^ 2, 0, 2 Ground 7/2 7/2 25 964.70 832

1461 3, 0, 3^ 2, 0, 2 Ground 3/2 1/2 25 981.33 848

1461 3, 0, 3^ 2, 0, 2 Ground 5/2 3/2 25 981.95 848

1461 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 25 987.43 848

1461 3, 0, 3^ 2, 0, 2 Ground 7/2 5/2 25 988.01 848

1461 3, 0, 3*- 2, 0, 2 Ground 5/2 5/2 25 998.57 848

1461 3, 0, 3^ 2, 0, 2 Ground 3/2 3/2 26 004.59 848

1461 3, 2, 1*- 2, 2, 0 Excited 27 110. 798

1461 3, 2, 1^ 2, 2, 0 Excited 27 145. 798

1461 3, 2, 1^ 2, 2, 0 Ground 7/2 5/2 27 365.61 848

1461 3, 2, 1«- 2, 2, 0 Ground 5/2 5/2 27 366.1 848

1461 3, 2, 1^ 2, 2, 0 Ground 5/2 3/2 27 382.73 848

1461 3, 2, 1^ 2, 2, 0 Ground 3/2 3/2 27 383.8 848

1461 3, 2, 1-^ 2, 2, 0 Ground 7/2 7/2 27 388.8 848

1461 3, 2, 1^ 2, 2, 0 Ground 9/2 7/2 27 389.88 848

1461 3, 2, 1^ 2, 2, 0 Ground 3/2 1/2 27 407.00 848

1461 3, 2, 2*- 2, 2, 1 Excited 26 425. 798

1461 3, 2, 2<^ 2, 2, 1 Excited 26 450. 798

1461 3, 2, 2^ 2, 2, 1 Ground 5/2 5/2 26 667.77 848

1461 3, 2, 2^ 2, 2, 1 Ground 3/2 3/2 26 684.68 848
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Nitryl Chloride Spectral Line Table

Isotopic Species Id.

No.

Rotational

Quantum Nos.

Vib. State

f;

Hype
F'

rfine

F, F
Frequency
MHz

Acc.

±MHz
Ref.

1461 3, 2, 2^ 2, 2, 1 Ground 7/2 7/2 26 691.44 848
1461 Zi, Zi^ 1 1 -rt\ 1 1 n rlVtI UUIIU 1 /9 1 19l/Z 9ft 7rtft

1461 4, 0, 4-^ 3, 0, 3 Ground 9/2 9/2 33 911.19 848
1461 4, 0, 4-«- 3, 0, 3 Ground 5/2 3/2 33 930.27 848
1461 4, 0, 4^ 3, 0, 3 Ground 7/2 5/2 33 930.97 848

1461 4, 0. 4-^ 3, 0, 3 Ground 11/2 9/2 33 933.17 848
1461 T'^ v/, TT (J V7l UUIIU 0/9 7/9'/z 33 033 Q3OO yOO.OO 04*0

1461 4, 0, 4^ 3, 0, 3 Ground 7/2 7/2 33 941.4 848
1461 4, 0, 4^ 3, 0, 3 Ground 5/2 5/2 33 953.0 848
1461 4, 2, 2<- 3, 2, 1 Excited 36 740. 798 '

1461 4, 2, 2-^ 3, 2, 1 Ground 9/2 7/2 37 079.11 848
1461 4. 9 9«— ^ 9 1T*, z.^ o, i Ground 7/9//Z o/z Oi UoZ.OU O'+o

1461 4, 2, 2-^ 3, 2, 1 Ground 11/2 9/2 37 089.15 848
1461 4, 2, 2^ 3, 2, 1 Ground 5/2 3/2 37 092.52 848
1461 4, 2, 3<- 3, 2. 2 Excited 35 116.8 798

1461 4, 2, 3^ 3, 2, 2 Excited 35 120.0 798
1461 4. o a«_ Q 9 9 Excited 3t; 1 9A 9OO lLij.L

1461 4, 2, 3^ 3, 2, 2 Excited 35 129.4 798
1461 4, 2, 3^ 3, 2, 2 Ground 9/2 9/2 35 433.63 848
1461 4, 2, 3-^ 3, 2, 2 Ground 7/2 7/2 35 436.91 848

N'^OfCP 1461 4, 2, 3*- 3, 2, 2 Ground 11/2 11/2 35 443.08 848
1461 4. 9 }<_ 3 9 9 Ground Ol z.

'^/9 3Q AAf, 3ft

1461 6, 2, 5*- 6, 2, 4 Ground 13/2 13/2 9 973.90 832
1461 6, 2, 5^ 6, 2, 4 Ground 11/2 11/2 9 973.90 832
1461 ft 9 '^(^ ft 9 4.U, Zi, U, T" Ground Q/9 0/9v/z 0 07ft dn R39OOZ

1461 6, 2, 5^ 6, 2, 4 Ground 15/2 15/2 9 976.40 832
1461 Not Reported 17 627.90 621

1462 1, 0, 1-^ 0, 0, 0 Ground 3/2 3/2 8 644.60 832
1462 5/2 3/2 fi ftft^ 9fl 832
1462 1, 0, l'^ 0, 0, 0 Ground 1/2 3/2 8 678.10 832
1462 2, 0, 2^ 1, 0, 1 Ground 5/2 3/2 17 161.32 832
1462 2, 0, 2*- 1, 0, 1 Ground 7/2 5/2 17 161.32 832

1462 3, 0, 3^ 2, 0, 2 Ground 7/2 7/2 25 338.08 848
1462 ^ fl 9 0 9 Ground ^/9 1 19l/Z 9C 3c;i 90C.O OOi.ZU 848
1462 3, 0, 3^ 2, 0, 2 Ground 5/2 3/2 25 351.64 848
1462 3, 0, 3^ 2, 0, 2 Ground 9/2 7/2 25 355.97 848
1462 3, 0, 3^ 2, 0, 2 Ground 7/2 5/2 25 356.38 848

1462 3, 0, 3^ 2, 0, 2 Ground 5/2 5/2 25 364.68 848
Ground ^/9o/z ^/9

ol ^ OC 3AQ C9zo oov.oz 04-0

1462 3, 2, l'^ 2, 2, 0 Excited 26 350. 798

1462 3, 2, 1^ 2, 2, 0 Excited 26 375. 798
1462 3, 2, 1^ 2, 2, 0 Ground 7/2 5/2 26 587.14 848

1462 3, 2, 1-^ 2, 2, 0 Ground 5/2 5/2 26 587.5 848
3 9 1 <_ 9 9 n Ground =;/90/

z

•1/9
ol ^ 9ft ftftfl ftn o4*o

1462 3, 2, 1^ 2, 2, 0 Ground 3/2 3/2 26 601.4 848
1462 3, 2, 1-^ 2, 2, 0 Ground 9/2 7/2 26 606.22 848
1462 3, 2, l'^ 2, 2, 0 Ground 3/2 1/2 26 619.69 848

1462 3, 2, 2-^ 2, 2, 1 Excited 25 730. 798

1462 3, 2, 2, 2, 1 Excited 25 750. 798

1462 3, 2, 2-^ 2, 2, 1 Ground 5/2 5/2 25 964.60 848
1462 3, 2, 2^ 2, 2, 1 Ground 3/2 3/2 25 977.92 848
1462 3, 2, 2^ 2, 2, 1 Ground 7/2 7/2 25 983.23 848

1. These lines actually consist of four hnes each.
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Nitryl Chloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

1
No.

1

Quantum Nos. f; F' Fj F MHz ±MHz

1462 3, 2, 2<- 2, 2, 1 Ground 1/2 1/2 25 996.61 848
1462 4, 0, 4-^ 3, 0, 3 Ground 5/2 3/2 33 156.97 848
1462 4, 0, 4-^ 3, 0, 3 Ground 7/2 5/2 33 157.49 848
1462 4, 0, 4<- 3, 0, 3 Ground 11/21 9/2 33 159.29 848
1462 4, 0, 4^^ 3, 0, 3 Ground 9/2 7/2 33 159.75 848

1462 4, 2, 2-^ 3, 2, 1 Excited 35 679.0 798
1462 4, 2, 2*- 3, 2, 1 Excited 35 681.7 798
1462 4, 2, 3, 2, 1 Excited 35 686.9 798
1462 4, 2, 3, 2, 1 Excited 35 689.5 798
1462 4, 2, 1*-- 3, 2, 1 Ground Q/9 7/2 35 985.36 848

1462 4, 2, l'^ 3, 2, 1 Ground 7/2 5/2 35 988.03 848
1462 4, 2, 1*- 3, 2, 1 Ground 11/2 9/2 35 993.27 848
1462 4, 2, 2<- 3, 2, 1 Ground 3/2 35 995.90 848
1462 4, 2, 3<- 3, 2, 2 Excited 34 210. 798 '

1462 4, 2, 3«- 3, 2, 2 Ground Q/9 9/2 34 508.11 848

1462 4, 2, 3<— 3, 2, 2 Ground 7/2 7/2 34 510.72 848
1462 4^ 1, 3^ 3! 2! 2 Ground 11/2 11/2 34 515.53 848
1462 4,' 2, 3^^ 3" 2" 2 Ground '^/901 ^ 5/2 34 518.11 848

1462 5, 0, 5-^ 4, 0, 4 Ground 7/9 5/2 40 599.43 848

1462 5, 0, 5-^ 4, 0, 4 Ground Q/9 7/2 40 599.89 848
1462 5, 0, 5<— 4, 0, 4 Ground 1 ^/910/ z 11/2 40 600.75 848

1462 5! oi 5<- 4^
0' 4 Ground 11/2 9/2 40 601.22 848

N''05C1'' 1463 Not Reported 8 621.50 634

1463 Not Reported 8 622.20 634

1463 Not Reported 9 002.52 634
1463 Not Reported 9 003.58 634
1463 Not Reported 9 368.20 634

1463 Not Reported 10 540.90 634

1463 Not Reported 10 591.50 634

1463 Not Reported 10 931.70 634

1463 Not Reported 17 075.74 634

1463 Not Reported 17 077.00 634

1463 Not Reported 18 300. 634

1463 Not Reported 19 202.52 634

1463 Not Reported 19 203.68 634

1463 Not Reported 20 800. 634

1463 Not Reported 21 300. 634

1463 Not Reported 22 000. 634

1463 Not Reported 23 376. 634
1463 Not Reported 24 113. 634
1463 Not Reported 24 791. 634
1463 Not Reported 24 971. 634

1463 Not Reported 25 095. 634
1463 Not Reported 25 327. 634
1463 Not Reported 25 640. 634
1463 Not Reported 25 658. 634

1. These lines actually consist of four lines each.
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1470 — Rhenium Trioxychloride Molecular Constant Table
Perrhenyl Chloride

ClOjRe Cav ReOjCl

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

Dj

MHz MHz
A

Amu A^
K

Re'«''0^«CP-^ C;iv 1471 2094.20 M 2 094.20 M
Re'^^OJ^Cl" 1472 2 025.02 M 2025.02 M
Re'"0^«CP C3V 1473 2 093.58 M 2093.58 M
Re'^OJ^CF C3V 1474 2024.36 M 2024.36 M

Id.

No. Debye Debye
/i,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Da d

l/cm
(Di, d

l/cm
(Di- d

l/cm
(Dj d

l/cm

1471

1473

270

253

-34 CP^

References:

ABC: 332,531 eQq: 531

Add. Ref. 254

Rhenium Trioxychloride Spectral Line Table

Isotopic Species
1

Id. Rotationa Vib. State
1

Hyperfine Frequency Acc. Ref.

1
No. Quantum N OS.

1

F,'
1

F' F, F MHz
1
±MHz

1

t

1471 6, 0^ 5, 0 Ground |17/2| 15/2 25 129.42
1

-08
1

531

1471 6, 0^ 5, 0 Ground 13/2 8 11/2 9 25 130.80
I

-2 531

1471 6, 0*- 5, 0 Ground |13/2 5 11/2 6 25 130.80 •2 531

1471 6, 0^ 5, 0 Ground |ll/2 6 9/2 5 25 132.56 1 531

1471 6, 0^ 5, 0 Ground lll/2i 5 9/2 4 25 132.56
1

-1 531

1
1471 6. 0-^ 5, 0 Ground ill/2| 4 9/2 3 25 133.38 •1

1

531

1471 6, 0^ 5, 0 Ground 7/2 5 5/2 4 25 133.38 1 531

1471 6. 0^ 5, 0 Ground |11/2| 7 9/2 6 25 133.38 1
1

531

1
1471 6, 0^ 5, 0 Ground 9/2 4 7/2 3 25 133.38 •1 531

1471 6, 0^ 5, 0 Ground
i

9/2! 5 7/2 4 25 133.38 1 531

1
1471 6, 0^ 5, 0 Ground

1

9/2] 3 7/2 2 25 134.59
1

-07
1

531

1
1471 6, 0<- 5, 0 Ground 9/2 6 7/2 5 25 134.59

1
-07

1

531

1471 6, 3^ 5, 3 Ground 17/2 7 15/2 6 25 124.35
1

.06
1

531

1471 6, 3^ 5, 3 Ground 17/2 10 15/2 9 25 124.35
1

-06
1

531

1471 6, 3^ 5, 3 Ground 11/2 5 9/2 4 25 134.24 1 531

1
1471 6, 3^ 5, 3 Ground |15/2| 7 13/2 6 25 134.24

1
-1

1

531

1471 6, 3^ 5, 3 Ground 11/2 6 9/2 5 25 134.24
1

.1 531

1471 6, 3^ 5, 3 Ground 15/2 8 13/2 7 25 134.24 1 531

1471 6, 3-^ 5, 3 Ground 11/2 6 9/2 5 25 135.82 .06 531

1471 6, 3^ 5, 3 Ground 11/2 7 9/2 6 25 135.82 .06 531

1
1471 6, 3<- 5, 3 Ground |15/2| 6 13/2 5 25 135.82

1
.06

1

531

1
1471 6, 3^ 5, 3 Ground 15/2| 9 13/2 8 25 135.82 .06 531

1
1471 6, 3^ 5, 3 Ground 13/21 7 11/2 6 25 137.40 1 531

1471 6, 3-^ 5, 3 Ground 13/2| 6 11/2 5 25 137.40
1

-1 531

1471 6, 3-^ 5, 3 Ground |13/2| 8 11/2 7 25 138.80 .07 531

1
1471 6, 3^ 5, 3 Ground |13/2| 5 11/2 4 25 138.80

1
-07

i

531

1471 12, ^11, 50 261.4 332
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Rhenium Trioxychloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

Re'«^OJ'*CF^ 1472 3, 2, Ground 12 550. 332
1472 5, <^ 4, Ground 20 950. 332

1472 12, <-ll. Ground 48 600.5 332

1473 6, 0-^ 5, 0 Ground 17/2 15/2 25 122.08 .05 531

1473 6, 0^ 5, 0 Ground 13/2 5 11/2 6 25 123.45 .20 531

1473 6, O'^ 5, 0 Ground 13/2 8 11/2 9 25 123.45 .20 531

1473 6, 0^ 5, 0 Ground 11/2 5 9/2 4 25 125.00 .1 531

1473 6, 0^ 5, 0 Ground 11/2 6 9/2 5 25 125.00 .1 531

1473 6, 0<- 5, 0 Ground 11/2 4 9/2 3 25 125.75 .1 531

1473 6, 0^ 5, 0 Ground 11/2 7 9/2 6 25 125.75 .1 531

1473 6, O'^ 5, 0 Ground 9/2 5 7/2 4 25 125.75 .1 531

1473 6, 0^ 5, 0 Ground 9/2 4 7/2 3 25 125.75 .1 531

1473 6, 0^ 5, 0 Ground 7/2 5 5/2 4 25 125.75 .1 531

1473 6, 0^ 5, 0 Ground 9/2 3 7/2 2 25 127.03 .06 531

1473 6, 0^ 5, 0 Ground 9/2 6 7/2 5 25 127.03 .06 531

1473 6. 3^ 5, 3 Ground 17/2 9 15/2 8 25 115.33 .1 531

1473 6, 3^ 5, 3 Ground 17/2 8 15/2 7 25 115.33 .1 531

1473 6, 3^ 5, 3 Ground 17/2 10 15/2 9 25 117.36 .06 531

1473 6, 3^ 5, 3 Ground 17/0 7
1 io/Z 0 25 117.66 .04 531

1473 6, 3^ 5, 3 Ground Q/9 A 7 toIII
00 25 120.10 .1 531

0, 0* 0, 0 Ground C
D 7 /9//Z

or 1 nr» i r\Zo IZU. iU
"1

.1 00

1

Ground lo/z Q0 LojZ 7 oc: 1 o^i c:oZo iZO.oZ 1
.1 00

1

1473 6, 3*- 5, 3 Ground 15/2 7 13/2 6 25 126.52 .1 531

1473 6, 3^ 5, 3 Ground 11/2 6 9/2 5 25 126.52 .1 531

1473 6, 3^ 5, 3 Ground 11/2 5 9/2 4 25 126.52 .1 531

1473 6, 3^^ 5, 3 Ground 15/2 6 13/2 5 25 128.15 .05 531

1473 6, 3^ 5, 3 Ground 11/2 7 9/2 6 25 128.15 .05 531

r 1473 6, 3^ 5, 3 Ground 15/2 9 13/2 8 25 128.15 .05 531

1473 6, 3^ 5, 3 Ground 11/2 6 9/2 5 25 128.15 .05 531

1473 6, 3^^ 5, 3 Ground 13/2 7 11/2 6 25 129.47 .1 531

1473 6, 3«- 5, 3 Ground 13/2 6 11/2 5 25 129.47 .1 531

1473 6. 3^ 5, 3 Ground 13/2 5 11/2 4 25 130.93 .06 531

1473 6, 3*- 5, 3 Ground 13/2 8 11/2 7 25 130.93 .06 531

1473 12, <—11, 50 246.1 332

Re'"OJ«CP^ 1474 12, ^11, 48 584.6 332

Re''OJ''CP^ 1475 6, ^ 5, 25 120. 332

ReOOJ^Cl" 1476 6, ^ 5, 24 290. 332
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1480 — Chlorine Monoxide Molecular ConslanI 'I'able

Oxygen Dichloride

CI2O CI2O

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A''
K

ClfO'" 1481 42 044. M 3682. M 3380. M

Id.

No.
Ma

Debye
Ml,

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. 1/cm

(t>i, d

1/cm
tl>e d

1/cm
CU(| d

1/cm

1481 0. X 1.69 T 0. X -74 aa 66 bb 8 cc

References:

ABC: 863 m: 1032 eQq: 863

Chlorine Monoxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. Is'
1

F' F
1

F MHz ±MHz

CI|0'« 1484 1, 1, 0^ 1, 0, 1 Ground 38 635.78 966

1484 1, 1, 0^ 1, 0, 1 Ground 5/2 4 5/2 4 38 649.45 966

1484 1, 1, 0^ 1, 0, 1 Ground 3/2 3 5/2 2 38 656.30 966

1484 1, 1, 0^ 1, 0, 1 Ground 38 659.44 966

1484 1, 1, 0^ 1, 0, 1 Ground 5/2 2 3/2 3 38 661.00 966

1484 1, 1, 0^ 1, 0, 1 Ground 1 2 38 661.00 966

1484 1, 1, 0^ 1, 0, 1 Ground 5/2 2 5/2 2 38 663.02 966

1484 1, 1, 0^ 1, 0, 1 Ground 1 2 38 663.02 966

1484 1, 1, 0-^ 1, 0, 1 Ground 0 1 38 675.09 966

1484 1, 1, 0^ 1, 0, 1 Ground 5/2 2 3/2 2 38 675.09 966

1484 1, 1, 0^ 1, 0, 1 Ground 3/2 3 5/2 4 38 675.09 966

1484 1, 1, 0^ 1, 0, 1 Ground 5/2 4 3/2 3 38 678.09 966

1484 1, 1, 0^ 1, 0, 1 Ground 3/2 2 5/2 2 38 678.09 966

1484 1, 1, 0^ 1, 0, 1 Ground 1 0 38 678.09 966

1484 1, 1, 0^ 1, 0, 1 Ground 3/2 2 3/2 2 38 686.52 966

1484 1, 1, 0^ 1, 0, 1 Ground 3/2 3 3/2 2 38 694.43 966

1484 1, 1, 0^ 1, 0, 1 Ground 3/2 2 3/2 3 38 694.43 966

1484 1, 1, 0<- 1, 0, 1 Ground 3/2 3 3/2 3 38 694.43 966

1484 1, 1, 1^ 2, 0, 2 Ground 24 233.95 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 3 7/2 2 38 947.12 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 1 7/2 2 38 947.12 966

1484 2, 1, 1-^ 2, 0, 2 Ground 7/2 2 7/2 2 38 948.98 966

1484 2, 1, 1^ 2, 0, 2 Ground 5/2 2 3/2 3 38 964.53 966

1484 2, 1, 1^ 2, 0, 2 Ground 5/2 2 3/2 1 38 964.53 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 1 3/2 1 38 966.29 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 0 3/2 1 38 966.29 966

1484 2, 1, 1-^ 2, 0, 2 Ground 3/2 1 3/2 0 38 966.29 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 3 7/2 4 38 966.29 966

1484 2, 1, 1^ 2, 0, 2 Ground 7/2 4 3/2 3 38 966.29 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 3 3/2 3 38 966.29 966

1484 2, 1, 1^ 2, 0, 2 Ground 7/2 4 7/2 4 38 966.29 966

1484 2, 1, 1^ 2, 0, 2 Ground 3/2 0 3/2 0 38 966.29 966

1484 2, 1, 1-^ 2, 0, 2 Ground 7/2 2 3/2 1 38 966.31 966

1484 2, 1, 1-^ 2, 0, 2 Ground 7/2 2 3/2| 3 38 966.31 966
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Chlorine Monoxide
.

Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F' F, F MHz ±MHz

Cl^O"' 1484 2, 1, 1«- 2, 0, 2 Ground 5/2 2 5/2 2 38 983.65 966
1484 2, 1, l'^ 2, 0, 2 Ground 3/2 3 5/2 2 38 985.48 966
1484 2, 1, 1-^ 2, 0, 2 Ground 3/2 1 5/2 2 38 985.48 966
1484 3, 1, 2^ 3, 0, 3 Ground 3/2 2 3/2 1 39 406.50 966
1484 3, 1, 2<- 3, 0, 3 Ground 9/2 4 3/2 3 39 406.50 966

1484 3, 1, 2<- 3, 0, 3 Ground 7/2 5 9/2 6 39 408.03 966
1484 3, 1, 2«- 3, 0, 3 Ground .3/2 2 3/2 3 39 409.46 966
1484 3, i; 2<- 3, 0, 3 Ground 3/2 0 3/2 1 39 412.14 966
1484 3, 1. 2<- 3, 0, 3 Ground 3/2 3 3/2 3 39 412.14 966
1484 3, 1, 2-^ 3, 0, 3 Ground 9/2 6 9/2 6 39 416.36 966

1484 Q 1
1

,

ao. nu. 3 Ground 5/2 3 9/2 4 39 418.40 966
1484 QO, 1

1 ^

ao. o, 3 Ground 7/9 r;
o 0/9y/z 4- 39 418.40 966

1484 ao. 1 ao. 3 Ground Q/9 He 0/9v/z d 39 422.61 966
1484 3, 1, 3, 0, 3 Ground ^/9 ao ^/9 9 39 424 22 966
1484 3, 1, 2<- 3, 0, 3 ( »rminn ^/9 9 ^/9o/

z

9z 30 494 99 966

1484 3, 1, 2*- 3, 0, 3 Ground 7/2 4 5/2 3 39 425.92 966
1484 3. 1, 2*- 3, 0, 3 Ground 3/2 1 3/2 2 39 425.92 966
1484 3, 1, 2^ 3, 0, 3 Ground 3/2 3 3/2 2 39 425.92 966
1484 3, 1, 2^ 3, 0, 3 Ground 3/2 3 9/2 4 39 428.66 966

1484 3, 1, 2<- 3, 0, 3 Ground 7/2 4 7/2 5 39 428.66 966

1484 3, 1, 2«- 3, 0, 3 Ground 5/2 3 5/2 3 39 430.00 966
1484 3, 1, 2^^ 3, 0, 3 Ground 7/2 5 7/2 5 39 432.12 966
1484 3, 1, 2<- 3, 0, 3 Ground 7/2 2 7/2 2 39 432.78 966
1484 3, 1, 2*- 3, 0, 3 Ground 9/2 4 7/2 5 39 437.30 966

1484 3, 1, 2<- 3, 0, 3 Ground 3/2 2 5/2 3 39 437.30 966

1484 3, 1, 2^^ 3, 0, 3 Ground 7/2 4 7/2 4 39 438.70 966
1484 3, 1, 2<- 3, 0, 3 Ground 7/2 5 7/2 4 39 440.42 966

1484 3, 1, 2-^ 3, 0, 3 Ground 9/2 6 7/2 5 39 440.42 966

1484 3, 1, 2-^ 3, 0, 3 Ground 5/2 3 7/2 4 39 443.04 966

1484 4, 1, 3<- 4, 0, 4 Ground 7/2 3 11/2 4 40 022.64 966

1484 4, 1, 3-^ 4. 0, 4 Ground 7/2 5 11/2 4 40 022.64 966

1484 4, 1, 3-^ 4, 0, 4 Ground 11/2 4 11/2 4 40 030.56 966
1484 4, 1, 3<- 4, 0, 4 Ground 9/2 4 7/2 3 40 032.76 966
1484 4, 1, 3^ 4, 0, 4 Ground 9/2 4 7/2 5 40 032.76 966
1484 4, 1, 3«- 4, 0, 4 Ground 7/2 2 7/2 2 40 040.96 966

1484 4, 1, 3^ 4, 0, 4 Ground 7/2 2 7/2 3 40 040.96 966

1484 4, 1, 3<- 4, 0, 4 Ground 7/2 3 7/2 2 40 040.96 966
1484 4, 1, 3*- 4, 0, 4 Ground 7/2 5 11/2 6 40 040.96 966
1484 4, 1, 3^ 4, 0, 4 Ground 7/2 5 7/2 5 40 040.96 966
1484 4, 1, 3«- 4, 0, 4 Ground 11/2 6 11/2 6 40 040.96 966

1484 4, 1, 3<- 4, 0, 4 Ground 11/2 6 7/2 5 40 040.96 966
1484 4, 1, 3«- 4, 0, 4 Ground 7/2 3 7/2 3 40 040.98 966
1484 4, 1, 3«- 4, 0, 4 Ground 11/2 4 7/2 5 40 049.20 966
1484 4, 1, 3-^ 4, 0, 4 Ground 11/2 4 7/2 3 40 049.20 966
1484 4, 1, 3^ 4, 0, 4 Ground 9/2 4 9/2 4 40 051.18 966

1484 4, 1, 3^ 4, 0, 4 Ground 7/2 3 9/2 4 40 059.51 966
1484 4, 1, 3-^ 4, 0, 4 Ground 7/2 5 9/2 4 40 059.51 966

1484 9, 0, 9*- 8, 1, 8 Ground 29 980.5 966

1484 9, 0, 9<- 8, 1, 8 Ground 29 982.10 966
1484 9, 0, 9^ 8, 1, 8 Ground 29 983.12 966
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Chlorine Monoxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine P requency Acc. Ref.
No. Quantum Nos. F' F' F p MHz ±MHz

1484 9, 0, 9<— 8 18 roun (1 9Q QP7 n

1484 9^ 0, 9^ 8^ I, 8 Ground 29 987.5 966
1484 9, 0, 9*- 8, 1, 8 Ground 29 989..38 966
1484 9, 0, 9<— 8, 1 8 Ground 90 UQl A9 VDO
1484 9, 0, 9<— 8, 1, 8 Ground 9Q QQ9 70 70D

1484 9, 0, 9<— 8 18 Ground 9Q QRd. 0'^ yoo
1484 9^ 2, 8^10, I, 9 Ground 1 36 739.68 966
1484 10, 0,10^ 9, 1, 9 Ground 38 165.30 966
1484 in o q<_i 1 1 in Ground 9ft 079 1 A yoo
1484 J. V/ , ^4 ^ J. X , I , 1 V/ Ground 9ft (Yl'XZo U t o.oo voo

1484 1 0 ? Q«— 1 1 110 tjrouna 9ft n7A 7*=iZo U i O. (

D

yoo
1484 10, 2. 9^11, 1,10 Ground 28 078..35 966
1484 10, 2, 9<-ll, 1,10 Ground 28 078.56 966
1484 10, 2, 9<-ll, 1,10 Ground 28 080.28 966

1
1484

1

10, 2. 9<-ll, 1,10 Ground 28 083.75 966

1484 10 9 Q<—11 1 in Ground 9Q ORd. 74

1484 12, 2,10^13, 1,13 Ground 39 446.28 966
1484 13, 2,11^14, 1,14 Ground 35 190.95 966
1484 15 9 11 «—14 1 IdlO, A'*, 1,1'* Ground Qc; 900 ftfi yoo
1484 1 a 9 11 «_14, 1 1

A

lO, Z.,11^ 1^, 1,14* Ground 3C 909 77 yoo

1484 13 9 11 *_14 1 14, Ground Qc: 904 09 yoo
1484 13, 2,11*-14, 1,14 Ground 35 212.77 966
1484 17, 1,16^16, 2,15 Ground 26 575.2 966
1484 1 7 1 ift<_ifi o 1 c1 1 , l,l\J^^ lo, ^,io Ground 9fi =^77 ft Qftft

1484 1 7 1 lf.^—\f. 9 1 C1(, 1,1U^ lo, ^,io Ground 9ft "^Rn Q Qftft

1484 1 7 1 1 A«— 1ft 9 1li, 1,1U^ lO, ^^1<J Ground 9ft '^fl4 n Qftft

1484 17, 1,16^16, 2,15 Ground 26 587.2 966
1484 17, 1,16^16, 2,15 Ground 26 589.5 966
1484 18, 1,17^17, 2,16 Ground 36 100.46 966
1484 22, 3,19^23, 2,22 Ground 36 746.02

1
966

1484 24, 3,21^25, 2,24 Ground 25 402.94
1

1
966

1490 — Trichlorogermane
Germanium Chloroform

c..„

Molecular Constant Table

GeHCL

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

C3V

r

C3V

1491

1492

1493

1494

1495

1496

2 172.75

2 169.26

2 165.84

2063.74

2060.43

2057.20

2 172.75

2 169.26

2 165.84

2 063.74

2 060.43

2 057.20

1231.22 M
1231.22 M
1231.22 M
1 164.66 M
1 164.66 M
1 164.66 M

<.002 <.004

References:

ABC: 484 Dj: 484 Djk: 484

Add. Ref. 485
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Trichlorogermane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
j
Ace. Ref.

No.
1

1

Quant um Nos. F' F, F MHz
i

±MHz

Ge'^HClf 1491
1

5, ^ 4, Ground 21 728.34
1

.07 484
1491 ^ 4^ Excited 21 733.38 .07 484
1491 6, ^ 5, Ground 26 073.24 .07 484
1491 6. 5, Excited 26 080.10

t

.07 484
1491

1

7, 6, Ground 30 418.73 .07 484

1

1491
1

7, 6, Excited 30 426.84
1

.07 484
1491

1

8. *- 7, Ground 34 763.48 .07 484
1491 8, 7, Excited 34 771.98 .07 484
1491 8, ^ 7, Excited 34 777.01

1
.07 484

1491 9, ^ 8, Ground 39 109.31
i

.07 484

1491 9, *- 8, Excited 39 118.91 .07 484

Ge'^HClf 1492 5, ^ 4, Ground 21 693.05
1

.07 484
1492

1
5. ^ 4, Excited 21 696.76 .07 484

1492 6. <- 5, Ground 26 031.05 .07 484
1492 6, ^ 5, Excited 26 035.67

1
.07 484

1492 7, ^ 6, Ground 30 370.06 .07 484
-

1492 7, ^ 6, Excited 30 376.20
1

.07 484
1492 8, ^ 7. Ground 34 707.67 .07 484
1492 8, ^ 7, Excited 34 715.29 .07 484
1492

8" <- 7! Excited 34 719.42 .07 484
1492 9. ^ 8, Ground 39 047.07 .07 484

- 1492 9, ^ 8, Excited 39 055.31
1

.07 484

Ge'^'HClf 1493 5. 4, Ground 21 659.15
1

1
.07 484

1493
1

5" ^ 4'
Excited 21 662.45

1
.07 484

1493
1

6. ^ 5, Ground 25 990.93
1

.07 484
1493

1
6, ^ 5, Excited 25 995.03 .07 484

1493
1

7, ^ 6, Ground 30 321.85 .07 484

1

1493
1

7, •e- 6, Excited 30 327.36
i

.07 484
1493

1

7, ^ 6, Excited 30 332.33
1

.07 484
1493 8, ^ 7, Ground 34 652.66

1
.07 484

1493 8, ^ 7, Excited 34 659.03
1

.07 484
1493 8, ^ 7, Excited 34 664.83 .07 484

1493
1

9, ^ 8. Ground 38 984.86
1

.07 484
1493 9, ^ 8, Excited 38 992.19 .07 484

Ge™HCli' 1494 9, 8, Ground 37 147.40 .07 484

Ge'^HClg^ 1495
1

8, ^ 7,

1

Ground i 32 967.08
1

.07 484
1495 9, ^ 8, Ground 37 087.62 .07 484
1495 10, <— 9, Ground 41 208.73 .07 484

1490
1

8, 7, Ground
1

32 915.41

1496
1

9, ^ 8, Ground
i

37 029.43 .07 484
• 1496

1

10, ^ 9, Ground
1

41 144.02 .07 484
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1500 — Trichlorosilane
Silicochloroform, Trichlorosilicane

Molecular (constant I'ahle

CLiHSi C;,v SiHCL,

Isotopic Species
r t.

Gp.
Id.

No. MHz
D

MHz MHz
Dj
MHz MHz

A
Amu A^

K

sr^^HCif

Si^^HClf r̂3v

1501

1504

2472.489 M
2 346.071 M

2472.489 M
2 346.071 M

<.010

Id.

No.
Ma

Debye Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
ct>i, d

1/cm
cj,. d

1/cm
d

1/cm

1501 0. X 0. X .858 G

References:

ABC: 462 Djk: 462 m: 1030

Add. Ref. 378

Trichlorosilane Spectral Line Table

Isotopic Species Id.

No.

Rotational

Quantum Nos.

Vib. State iyperfine

F'
1

F, F
Frequency
MHz

Acc.
j

±MHz
1

Ref.

Si2«HClf 1501 6, *- 5, Ground 29 669.87 .5
1

462

1501 7, 6, Ground 34 614.34 .5 462

1501 8, ^ 7, Ground 39 560. 10. 462

1501 9, 8, Ground 44 500. 10.
1

462

Si^'HCli^CF' 1502 6, ^ 5, , Ground 29 140. 20.
1

462

1502 7, 6, , Ground 34 000. 20. 462

1502 8, 7, , Ground 38 834. 1- 462

1502 9, ^ 8. , Ground 43 690. 10. 462

Si^'HCF^Clf 1503 8, 7, ,
Ground 38 180. 10.

i

462

Si^sHClf 1504 6, ^ 5, Ground 28 152.85 .5
1

462

1504 7, 6, Ground 32 845.02 .5
1

462

238-605 0-68— 22
325



1510 — Phosphoryl Chloride Molecular Constant Table
Phosphorus Oxychloride

CI3OP Cjv POCI3

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz

DjK
MHz

A
Amu A^

K

C.3V 1511 2015.20 M 2 015.20 M
C3V 1512 1 932.38 M 1 932.38 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
d

1/cm
d

1/cm
Oid d

1/cm

1511 2.39 L 0. X 0. X

References:

ABC: 411 995

Phosphoryl Chloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

1511 7, ^ 6, Ground 28 212.8 .5 411
1511 8, ^ 7, Ground 32 242.9 .5 411
1511 9, ^ 8, Ground 36 273.5 .5 411

psiQiecif 1512 7, *- 6, Ground 27 052.0 .5 411

1512 8, ^ 7, Ground 30 918.4 .5 411
1512 9, *- 8, Ground 34 783.0 .5 411

1512 10, ^ 9, Ground 38 648.6 .5 411
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1520 — Phosphorus Trichloride Molecular Constant Table

CI3P C3V PCI3

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz MHz
A

Amu A''
K

P^'Clf 1521 2617.1 M 2617.1 M
P^'Clf C3V 1524 2 487.5 M 2 487.5 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
coh d

1/cm
(0,. d

1/cm
w<, d

1/cm

1521 .80 M 0. X 0. X

References:

ABC: 206 1029

Add. Ref. 207

Phosphorus Trichloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1 1

Acc. Ref.

No. Quantum Nos. F' F MHz
i

±MHz
1

ps'Clf 1521 5, 4, Excited 26 152.
1

10.
j

206
1521 5, 4, Ground 26 171. 1- 206
1521 5, 4, Excited 26 190. 10. 206
1521 5, 4, Excited 26 210. 10. 206

ps'ClfCF 1522 5, 1, 4-^ 4, 0, 4 Ground 25 725.
I

10.
1

206
1522 5, 2, 3^ 4, 1, 3 Ground 25 716. 10.

1

206
1522 5, 2, 4«- 4, 1, 4 Ground 25 725.

1

10. 206
1522 5, 3, 2*- 4, 2, 2 Ground 25 649. 10.

1

206

1522 5, 3, 3-^ 4, 2, 3 Ground 25 725. 10. 206

1522 5, 4, 1*- 4, 3, 1 Ground 25 552.
1

1.
1

206

1522 5, 4, 2^ 4, 3, 2 Ground 25 748. 10. 206

1522 5, 5, 1<- 4, 4, 1 Ground 25 971. 1- 206

P^'CF^Clf 1523 5, , 4, Ground 25 306.
1

10.
1

206

PS'Clf 1524 5, 4, Ground 24 875.
1

1-
1

206
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1530 — Thiophosphoryl Chloride Molecular Constant Table
Phosphorus Thiochloride

CI3PS Cjv SPCI3

Isotopic Species
Pt.

Gp.

Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
1^

S32P3IC135 r
'--3V 1531 1 402.64 M 1 402.64 M

C32p3ir'135pI37
1 ^ / U. iVl 1397. M 1375. M — .DZ

S32p31Cp5Clf Cs 1533 -.41

S^T'^'Clf C'3v 1534 1 3.55.72 M 1 355.72 M
S-'i^P^'Clf C3V 1535 1370.13 M 1 370.13 M

Id.

No.
Ma

Debye
Ml.

Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
&)h d

1/cm
0)^. d

1/cm
aj,| d

1/cm

1531 1.41 'L 0. X 0. X

1. For molecules with identical chlorine nuclei, the axis of least moment of inertia (a axis) is the figure axis; hence for these molecules,

/Lib = Mc = 0. C. P. Smyth et al. found the dipole moment of an isotopic mixture to be 1.41 Debye, using classical techniques. In the

absence of Stark effect data, we have taken this value for /jl^. However, according to Itoh, "For SPCl^'^Cl'", /u,^= .02D, /x^ and /x^ = 0"

which seems inconsistent with the above.

References:

ABC: 411,613 k: 641 fi: 613,1032

Add. Ref. 536

Thiophosphoryl Chloride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency
1

Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz
1

S32P31Q35 1531 10, ^ 9, Ground 28 053.1 .5
1

411

1531 11, ^10, Ground 30 857.9 .5 411

1531 12, *-ll. Ground 33 662.9 .5
1

411

S32P31C137 1534 11, <-io, Ground 29 825.5 1.0 411

1534 12, ^11, Ground 32 537.4 1.0 411

S34P31C135 1535 11, <-10, Ground 30 143.2 1.0
1

411

1535 12, -^11, Ground 32 882.4 1.0 411

S"P"C15 1536 Not Reported 2 629. 641 •

1536 Not Reported 2 647. 641 •

1536 Not Reported 2 689. 641 '

1536 Not Reported 2 710. 641 •

1536 Not Reported 2 760. 641 '

1536 Not Reported 2 805. 641

1. For an evaluation of the unassigned lines, see the 1955 article by Tsukada.

328



1540 — Antimony Trichloride Molci nlar (Constant I alilc

ClgSb SbCls

Isotopic Species
rt.

Gp.
Id.

No. MHz MHz
c

MHz
U.I

MHz MHz
A

Amu A^
K

Sb'2>Clf

Sb'"Clf

1541

1542

1 753.9 M
1 750.7 M

1 753.9 M
1 7.50.7 M

Id.

No.
Ma

Debye
Ml)

Debye
/A,

Debye
eQq

Value(MHz) Rei.

eQq
Value(MHz) Rei.

eQq
Value(MHz) Rei.

d

1/cm
d

1/cm
£tj,, d

1/cm 1/cm

1541 0. X 0. X 3.9 M

References:

ABC: 446 ju.: 534

Antimony Trichloride Spectral Line Table

Isotopic Species
1

1
Id. Rotational Vib. State

1

1

Hyperfine Frequency Acc. Ref.

1
No. Quantum Nos. F' F MHz

1
±MHz

1

Sb'2>Clf
1
1541 7, ^ 6, Ground

1

24 554.
!
10.0

1

446

Sb'^Clf
1

1
1542 7, -6, Ground

1

24 510.
1
10.0

i

446
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1550 — Fluorosilane
Fluorosilicane

FH,Si r

Molecular Constant Table

SiH.F

Isotopic Species
Pt.

op.
Id.

Nni^O.
A

ivinz

B
MHz

C
MHz ivinz

A
A m 11 A 2/\inu f\

K

C..,v 1551 14327.9 M 14327.9 M
Si^^'HsF"* 1552 14196.7 M 14196.7 M
Si'"'H3F'^ 1553 14072.6 M 14072.6 M
Si2KD^pi9 r̂3v 1554 12253.5 M 12 253.5 M
Si'^DjF'" 1555 12176.1 M 12176.1 M
Si^DjF"' C3V 1556 12102.2 M 12 102.2 M

Id.

No.
Ma

Debye
Ml)

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
cuh d

1/cm
0)^. d

1/cm
(Da d

1/cm

1551 1.268 M 0. X 0. X

References:

ABC: 413 /".: 231

Add. Ref. 489, 493

Fluorosilane Spectral Line Table

Isotopic Species
1

Id.
1

Rotational
|

Vib. State Hyperfine Frequency Acc.
1

Ref.
No.

1

Quantum Nos.
j

f; f' F,
1

F MHz ±MHz
1

Si^'^HgF's 1551
i

1, 0, Ground
1

28 655.8 •1
1

413

Si^'HaF"
1

1552
1

1, ^ 0,
1

Ground
1

1

1

28 393.4 •2
1

413

Si^oHgF's
1

1553
1

1, ^ 0,
i

Ground
1 1

28 145.2 .2
1

413

Si^^DgF'*
1

1554 |-

1, 0,
1

Ground 24 507.0 •1
1

413

Si^^DjF'^
1

1555
j

1, 0,
j

Ground 24 352.2 •1
1

413

Si^DgF"
1

1556
1

1, 0,
1

Ground
1

1

24 204.5 •2 413

330



1560 — Manganese Trioxyfluoride Molecular Constant Table
Permanganyl Fluoride

FMnO;, Csv MnOaF

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

Mn'-'OJ«F"*

Mn'*-^OfO'«F'"

1561

1562 4488.81 M
4129.106 M
4098.088 M

4129.106 M
3963.552 M

.01

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

0)3 d

1/cm
ojb d

1/cm
(»(. d

1/cm
w,i d

1/cm

1561 1.5 M 0. X 0. X 16.8 350 2

References:

ABC: 531 D.,k: 531 i^: 531 eQq: 531 a.: 531

Add. . Rel. 360

For unidentified species of molecule 1560, ref. 531 gives in MHz:

Mode V3 V4 V.5 V6

a 7.77 14.38 -12.80 5.87

q 5.90 16.20 9.81

Manganese Trioxyfluoride Spectral Line Table

Isotopic Species
|

Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. vL F' F MHz ±MHz

Mn^^OJT'*
1

1561 3, 0-^ 2, 0 Ground 3/2 5/2 24 771.56 .1 531

1561 3, 0-^ 2, 0 Ground 1/2 3/2 24 772.39 .1 531

1
1561 3, 0-^ 2, 0 Ground 5/2 5/2 24 773.505 .05 531

1
1561 3, 0«- 2, 0 Ground 5/2 3/2 24 773.85 .15 531

1
1561 3, 0^ 2, 0 Ground 9/2 7/2 24 774.250 .05 531

1
1561 3, O'^ 2, 0 Ground 11/2 9/2 24 774.445 .05 531

1
1561 3, 0-^ 2, 0 Ground 7/2 5/2 24 775.125 .05 531

1
1561 3, 0«- 2, 0 Ground 5/2 3/2 24 775.949 .05 531

1
1561 3, 0*- 2, 0 Ground 9/2 9/2 24 777.526 .05 531
1561 3, 1-^ 2, 1 1,±1 1/2 1/2 24 768.00 .05 531

1
1561 3, 1«- 2, 1 1,±1 3/2 3/2 24 768.00 .05 531

1
1561 3, 1^ 2, 1 1,±1 11/2 9/2 24 768.38 .05 531
1561 3, 1-^ 2, 1 1,±1 9/2 7/2 24 769.14 .05 531
1561 3, 1*- 2, 1 1,±1 3/2 1/2 24 769.14 .05 531

1
1561 3, 1-^ 2, 1 1,±1 7/2 7/2 24 769.14 .05 531

1
1561 3, 1^ 2, 1 1,±1 7/2 5/2 24 769.55 .05 531

1561 3, 1-^ 2, 1 1,±1 5/2| 3/2 24 769.55 .05 531

1561 3, 1-^ 2, 1 1,±1 9/2| 9/2 24 770.68 .05 531

1561 3, 2->- 2, 2 1, 0 9/2| 9/2 24 738.20 .05 531

1561 3, 2*- 2, 2 1, 0 11/21 9/2 24 738.20 .05 531

1
1561 3, 2-<- 2, 2 1, 0

1

1

1/21 3/2 24 738.20 .05 531

1561 3, 2<- 2, 2 1, 0
1

3/2 3/2 24 738.20 .05 531

1561 3, 2^ 2, 2 1, 0
1

5/2 3/2 24 738.20 .05 531

1561 3, 2-^ 2, 2 1, 0
1

7/2 9/2 24 738.20 .05 531

1
1561 3, 2<^ 2, 2 1, 0 5/2 5/2 24 740.60 .05 531
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Manganese Trioxyfluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. < F' F F MHz ±MHz

Mn^sOfF'" 1561 3, 2<- 2, 2 1, 0 7/2 5/2 24 740.60 .05 531
1561 3, 2^ 2, 2 1, 0 3/2 5/2 24 740.60 .05 531
1561 3, 2«— 2, 2 1, 0 7/2 7/2 24 741.49 .05 531
1561 3! 2<- 2, 2 1, 0 9/2 7/2 24 741.49 .05 531
1561 3, 2«- 2'

2 1, 0 5/2 7/9 24 741.49 .05 531

1561 3, 2^ 2, 2 1, 0 1/2 1/2 24 755.95 .15 531
1561 3, 2^ 2. 2 1, 0 3/2 1/2 24 755.95 .15 531

Mn=50J«0'8F'« 1562 3, 0, 3«- 2, 0, 2 Ground 1/2 1/2 24 181.70 .150 531
1562 3, 0, 3«- 2, 0, 2 Ground 3/2 1/2 24 181.70 .150 531
1562 3, 1, 2-^ 2, 1, 1 Ground 11/2 9/2 24 365.64 .030 531
1562 3, 1, 2<- 2, 1, 1 Ground 7/2 7/2 24 366.331 .060 531
1562 3, 1, 2-^ 2, 1, 1 Ground 9/2 7/2 24 366.331 .060 531

1562 3, 1, 2*- 2, 1, 1 Ground 5/2 3/2 24 366.80 .050 531
• 1562 3, 1, 2-^ 2, 1, 1 Ground 7/2 5/2 24 366.80 .050 531

1562 3, 1, 2-^ 2, 1, 1 Ground 9/2 9/2 24 367.89 .030 531
1562 3, 1, 3^ 2, 1, 2 Ground 11/2 9/2 23 966.310 .040 531
1562 3, 1, 3^^ 2, 1, 2 Ground 7/2 5/2 23 967.106 .040 531

1562 3, 1, 3^ 2, 1, 2 Ground 7/2 7/2 23 967.106 .040 531
1562 3, 1, 3^ 2, 1, 2 Ground 9/2 7/2 23 967.106 .040 531
1562 3, 1, 3«- 2, 1, 2 Ground 5/2 3/2 23 967.106 .040 531
1562 3, 2, 1<- 2, 2, 0 Ground 11/2 9/2 24 292.35 .08 531

-

1562 3, 2, 1*- 2, 2, 0 Ground 3/2 3/2 24 292.35 .08 531

1562 3, 2, 1*- 2, 2, 0 Ground 912 9/2 24 292.35 .08 531
1562 3, 2, 1^ 2, 2, 0 Ground 7/2 9/2 24 292.35 .08 531
1562 3 ', 2

', 1<— 2', 2'
0 Ground 5/2 3/2 24 292.35 .08 531

1562 3, 2, 1«— 2, 2, 0 Ground 1/2 3/2 24 292.35 .08 531
1562 3, 2, 1<- 2, 2, 0 Ground 7/2 7/2 24 295.45 .1 531

1562 3! 2, 1-^ 2! 2! 0 Ground 9/2 7/2 24 295.45 .1 531

1562 3, 2, 1-^ 2, 2, 0 Ground 5/2 7/2 24 295.45 .1 531

1562 3, 2, 2<- 2, 2, 1 Ground 9/2 9/2 24 183.70 .05 531
1562 3! 2^ 2^^ 2, 2, 1 Ground 3/2 3/2 24 183.70 .05 531
1562 3! 2! 2<- 2! 2, 1 Ground 5/2 3/2 24 183.70 .05 531
1562 3, 2, 2^ 2. 2, 1 Ground 1/2 3/2 24 183.70 .05 531
1562 3, 2, 2^ 2, 2, 1 Ground 7/2 9/2 24 183.70 .05 531

1562 3, 2, 2-^ 2, 2, 1 Ground 11/2 9/2 24 183.70 .05 531

1562 3, 2, 2^ 2, 2, 1 Ground 5/2 7/2 24 186.85 .1 531

1562 3, 2, 2^ 2, 2, 1 Ground 7/2 7/2 24 186.85 .1 531

1562 3, 2, 2-^ 2, 2, 1 Ground 9/2 7/2 24 186.85 .1 531
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1570 - Nitrosyl Fluoride Molecular Consla/il Tuhle

FNO C, NOP

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

1571 95191.73 M 11843.91 M 10508.45 M -.968460

Id.

No. Debye
Ml,

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm 1/cm
C0(. d

1/cm
d

1/cm

1571 1.70 M .62 M 0. X

References:

ABC: 293 k: 293 At: 292

No Spectral Lines
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1580 — Nitryl Fluoride Molecular Constant Table

FNO2 NO2F

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

C2V 1581 13 199.99 M 11444.43 M 6119.08 M

Id.

No.
Ma

Debye
Ml.

Debye
IX,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

&>a d
1/cm

ojh d

1/cm
0), 6

1/cm
(U(, d

1/cm

1581 .47 M 0. X 0. X .7 aa 1.5 bb -2.2 cc

References:

ABC: 398 (J.: 398 eQq: 398

Add. Ref. 668

Nitryl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. f; F' F, F MHz ±MHz

1581 1, 0, 1<- 0, 0, 0 Ground 17 566.2 1004
1581 2, 0, 2-^ 1, 0, 1 Ground 31 192.3 1004
1581 2, 2, 1«- 2, 0, 2 Ground 21 613.7 1004
1581 3, 2, 2-*- 3, 0, 3 Ground 31 282.1 1004
1581 4, 2, 3<- 4, 2, 2 Ground 27 409.7 1004

1581 5, 4, 1-^ 5, 4, 2 Ground 7 623.1 1004
1581 6. 4, 3*- 6. 4, 2 Ground 20 155.1 1004
1581 8, 6, 2<- 8, 6, 3 Ground 11 120.0 1004
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1590 — Rhenium Trioxyfluoride Molecular Constant Table
Perrhenyl Fluoride

FOaRe ReOJe

Isotopic Species
Pt.

Gd
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^

C3V 1591 3 566.801 M 3566.801 M
C3V 1592 3566.751 M 3 566.751 M .00036 .0024

Re'-O^^O'^F'" 1593 3983.98 M 3542.24 M 3426.33 M .5843

Id.

No.
Ma

Debye
Ml.

Debye
/X,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tUa d

1/cm
0)|, d

1/cm
oi,, d

1/cm
a>a d

1/cm

1591

1592

.85 M 0. X 0. X
-48.4 Re'"

References:

ABC: 873 Dj: 873 Djk: 873 «: 873 M: 873 eQq: 873

Add. Ref. 541,829

For species 1592, the following parameters for various vibrational states have been reported:

State: eQq (MHz) a" (MHz) q, (MHz)

V3=l: -27.0 12.3

V3 = 2: -17.0

V3 = 1, V6 = 1: -37.0

V3 = 2, V6 = l: -25.7

V5=l: -34.9 -10.91 16.31

V6 = 1

:

-58.2 2.52 5.00

Bl^^-Bl"' « .050 MHz, eQq (Re'^^) = 1.07 eQq (Re'"). Ref. 873.

Rhenium Trioxyfluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State i Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

1591 4, 3-^ 3, 3 Ground 28 537.27 873

Re'^OfF'" 1592 4, 3-^ 3, 3 Ground 28 529.35 873

Re'-OfO'T"' 1593 4, 0, 4-^ 3, 0, 3 Ground 27 702.56 .20 873

1593 4, 1, 3-^ 3, 1, 2 Ground 28 059.01 .20 873

1593 4, 1, 4-^ 3, 1, 3 Ground 27 608.25 .20 873

1593 4, 2, 2-^ 3, 2, 1 Ground 28 030.30 .20 873

1593 4, 2, 3<- 3, 2, 2 Ground 27 858.61 .20 873

Re'-OJT"' 1594 3, ^ 2, Ground 21 400. 50. 873
1
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1600 - Difluorosilane Molecular Constant Table
Difluorosilicane

F2H2Si SiH2F2

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^

Si^SHaFl^ 1601 24690.70 M 7 801.90 M 6377.09 M -.844398

c:29iJ ria
Jl 112" 2

c iOUZ 24403.00 M 6357.58 M — .GOyyZo

C2V 1603 18884.68 M 7447.42 M 6126.38 M -.792913

Si^^DjF^s C2V 1604 18 739.91 M 6110.89 M -.788348

Si-^^DjFJ" C2V 1605 18606.18 M 6096.52 M -.784024

Id.

No. Debye Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
d

1/cm
u>^ d

1/cm
d

1/cm

1601

1603

0. X
0. X

1.54 M
1.53 M

0. X
0. X

322 1

322 1

References:

ABC: 763 k: 763 i^: 763 w: 763

For V4 = 1, ref. 763 gives:

Species A (MHz) B (MHz) C (MHz) K

1601 24933.53 7799.72 6364.17 -.845384
1603 19012.95 7443.37 6113.65 -.793831
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Difluorosilane Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Kef.

No. Quantum Nos. Va F' F MHz ±MHz

S!^''H2F2 1601 1, 1, 1<— 0, 0, 0 Ground 31 067.80 .10 763
1601 1, 1, 1«— 0, 0, 0 1 31 297.65 .10 763
1601 1, 1, o«— 1, 0, 1 Ground 18 313.54 .10 763
1601 1. 1. 0^ 1, 0, 1 1 18 .569.32 .10 763
1601 2, 1, 1«- 2, 0, 2 Ground 19 824.84 .10 763

1601 2, 1, 1<— 2, 0, 2 1 20 091.49 .10 763
1601 3, 0, 3<— 2, 1, 2 1 26 363..39 .10 763
1601 3, 0, 3*— 2, 1, 2 Ground 26 642.93 .10 763

1601 3, 1, 2^ 3, 0, 3 Ground 22 249.96 .10 763
1601 3, 1, 2^ 3, 0, 3 1 22 533.09 .10 763

1601 4, 1, 3<— 4, 0, 4 Ground c\ f "7/1 1 r»o25 761.92 .10 763

1601 4, 1, 3^ 4, 0, 4 1 26 067.51 .10 763

1601 5, 1, 4^ 4, 2, 3 Ground 28 190.00 .10 763

1601
r
o. 1, 0, U,

r
0 Ground 30 548.92 .10 763.

1601 r
3, 1, 0, U,

r
D 1

o r\ c\c^ A (\r\30 884.00 .10 763

1602 Q
1, z*

—

Ground 22 046.65 .10 763
1602 4, 1, 3^ 4, 0, 4 Ground lo OZ5.45 .10 763
1602 5, 1, 4^ 5, 0, 5 Ground OA CAn ocoO 509.ZD .10 763

C"2Rr\ 171*1 1603 1, 1, 1<— 0, 0, 0 Ground O C All 1 "7

25 011.17 .10 763

1603 1, 1, 1<— 0, 0, 0 1 25 126.60 .10 763

1603 1, 1, 0*— 1, 0, 1 Ground 12 758.30 .10 763
1603 2, 0, 2^ 1, 1, 1 Ground 15 602.20 .10 763

1603 2, 1, 2^ 1, 0, 1 Ground 37 263.80 .20 763

1603 2, 1, 2^^ 1, 0, 1 1 37 353.90 .20 763
1603 2, 1, 1<— 2, 0, 2 Ground 14 187.40 .10 763
1603 3, 0, 2, 1, 2 1 29 894.05 .10 763
1603 3. 0, 3^ 2, 1, 2 Ground 30 069.60 .10 763
1603 3, 1, 2*- 3, 0. 3 Ground 16 525.65 .10 763

1603 3, 1, 2<— 3, 0, 3 1 16 689.30 .10 763

1603 3, 2, 1^ 3, 1, 2 Ground 32 935.18 .10 763

1603 3, 2, 1<— 3, 1, 2 1 33 320.42 .10 763

1603 4, 1, 3^ 3, 2, 2 Ground 24 302.40 .10 763

1603 4, 1, 3^ 4, 0, 4 Ground 19 972.85 .10 763

1603 4, 1, 3<— 4, U, 4 1 20 155.80 .10 763

1603 A
^1

(1
z, Z* /I 1 Q

o Ground 31 481.59 .10 763

1603
A
4, Z, z<— 1 31 852.40 .10 763

1603 5, 1, 4^ 5, 0, 5 Ground z4 712.75 .10 763

1603 5, 1, 4^ 5, 0. 5 1 24 921.75 .10 763

1603
r

z. 0, 1, 4' Ground OA A Al £C30 441.65 .10 763

1603 5, 2, 3^ 5, 1, 4 1 30 796.10 .10 763
1603 6, 1, 5^ 6, 0, 6 Ground 30 828.35 .10 763
1603 6, 1, 5<— 6, 0, 6 1 31 072.20 .10

1

763

1603 6, 2, 4<— 6, 1, 5 Ground OA 1 A^ Ar\
30 186.00 .10

1

763

1603 6, 2, 4<— 6, 1, 5 1 30 524.85 .10
1

763

1603 7. 2, 5^ 7, 1, 6 Ground 31 024.20 .10 763
1603 8, 2. 6^ 8, 1, 7 Ground 33 195.45 .10 763

1604 1 4* Ground 19 955.10 .10 763
1604 4, 2, 3^ 4, 1, 4 Ground 31 054.52 .10 763
1604 5, 1, 4^ 5, 0, 5 Ground 24 774.80 .10 1 763
1604 5, 2, 3«- 5, 1, 4 Ground 30 049.00 .10

1

763
1604 6. 2, 4^ 6, 1, 5 Ground If) 76'?

SPDjFJ' 1605 4, 1, 3^ 4, 0, 4 Ground 19 940.69 .10 763

1605 5, 1, 4^ 5, 0, 5 Ground 24 836.28 .10
1

763
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1610 — Oxygen Difluoride
Fluorine Monoxide

Molecular Constant Table

F2O OF2

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A^

K

1611 58 782.63 M 10896.43 M 9167.412 M

Id.

No.
Ma

Debye
Ml)

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
Wh d

1/cm
a)j. d

1/cm
ojrt d

1/cm

1611 0. X .297 M 0. X

References:

ABC: 996 m: 949

Oxygen Difluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

1611 1, 1, 0^ 1, u, 1 Ground 49 613.55 .10 996

1611 2. 1, 1*- 2, 0, 2 Ground 51 388.95 .10 996
1611 3, 0, 3^ 2, 1, 2 Ground 13 804.03 .10 996
1611 3, 1, 2<- 3, 0, 3 Ground 54 137.05 .10 996

1IDl i 3, 2, 2<- 4, 1, 3 Ground 57 457.10 1 n WO

1611 4, 0, 4^ 3, 1, 3 Ground 36 028.73 .10 996

1611 4, 1, 3^ 4, 0, 4 Ground 57 958.30 .10 996
1611 4, 2, 2^ 5, 1, 5 Ground 59 846.20 .10 996
1611 4, 2, 3^ 5, 1, 4 Ground 33 251.80 .10 996

1611 5, 0, 5^ 4, 1, 4 Ground 58 725.50 .10 996

1611 5, 2, 4^ 6, 1, 5 Ground 8 299.51 .10 996

1611 6, 2, 4^ 7, 1, 7 Ground 34 044.45 .10 996

1611 7. 1, 6<- 6, 2, 5 Ground
1

17 354.71 .10 996

1611 7, 2, 5^ 8. 1, 8 Ground 23 842.38 .10 996

1611 8, 2, 6^ 9, 1, 9 Ground 15 771.44 .10 996

1611 8, 3, 6^ 9, 2, 7 Ground 52 302.40 .10 996

1611 9, 2, 7^10, 1,10 Ground 10 057.72 .10 996

1611 9, 3, 6*-10, 2, 9 Ground 48 919.17 .10 996

1611 9, 3, 7^10, 2, 8 Ground 27 495.80 .10 996

1611 10, 3, 7^11, 2,10 Ground 31 774.50 .10 996

1611 11, 3, 8^12, 2,11 Ground 15 624.82 .10 996

1611 12, 2,10^11, 3, 9 Ground 25 527.21 .10 996

1611 12, 2,10^13. 1,13 Ground
1

8 610.91 .10 996

1611 13, 2,11^12, 3,10 Ground
i

53 708.85 .10 996

1611 13, 2,11^14, 1, 4 Ground 13 575.51 .01 997

1611 13, 2,11^14, 1,14 Ground
1

1 13 575.01 .01 997
1611 13, 2,11^14, 1,14 Ground 13 575.28 .01 997
1611 13, 4, 9'^14, 3,12 Ground 58 183.80 .10 996
1611 13, 4,10«-14, 3,11 Ground 49 186.21 .10 996
1611 14, 2,13-^13, 3,10 Ground 12 782.59 .10 996

1611 14, 2,12*-15, 1,15 Ground 21 224.06 .10 996
1611 14, 4,10^15, 3,13 Ground 38 408.88 .10 996
1611 14, 4,11^15, 3,12 Ground 25 155.14 .10 996
1611 15, 2,14^14, 3,11 Ground 24 533.39 .10 996
1611 15, 2,13^16, 1,16 Ground 31 461.07 .10 996
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Oxygen Difluoride ^_ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

Oi«Fi« 1611 15, 4,11<-16, 3,14 Ground 19 009.18 .10 996
1611 16, 2,15<-15, 3,12 Ground .34 291.10 .10 996

1611 n[ 3J4«-16i 4^13 Ground 26 192.22 .10 996
1611 17, 2,15^18, 1,18 Ground 59 137.55 .10 996

1611 18, 3,15-^17, 4,14 Ground 53 739.10 .10 996

1611 18, 3,16<-17, 4,13 Ground 18 095.67 .10 996
1611 18, 5,13<-19, 4,16 Ground 50 393.23 .10 996
1611 19, 3,17*-'18, 4,14 Ground 35 455.35 .10 996
1611 19, 5,14<-20, 4,17 Ground 29 533.85 .10 996
1611 19, 5,15<-20, 4,16 Ground 22 378.53 .10 996

1611 20, 3,18*-19, 4,15 Ground 51 747.90 .10 996
1611 20, 5,15<—21, 4,18 ( rrtimn 8 782.91 .10 996
1611 22' 2^21^21! 3J8 Ground 38 675.10 !io 996

1611 22, 4,18^21, 5,17 Ground 26 359.08 .10 996
1611 22, 4,19-^21, 5,16 Ground 11 778.86 .10 996

1611 23, 2,22«-22, 3,19 Ground 29 365.40 .10 996
1611 23, 4,19«—22, 5,18 Ground 52 223.40 .10 996
1611 23, 4,20'e-22i 5J7 Ground 32 050.75 .10 996
1611 24, 2,23<-23, 3,20 Ground 17 257.70 .01 997
1611 24, 2,23«-23, 3,20 Ground 17 257.96 .01 997

1611 24, 2,23-^23, 3,20 Ground 17 258.26 .01 997
1611 24, 4,21^^23, 5,18 Ground 51 911.88 .10 996

1611 24, 6,18^25, 5,21 Ground 22 039.31 .10 996

1611 24, 6,19^25, 5,20 Ground 18 474.80 .10 996

1611 25, 3,22-^26, 2,25 Ground 14 720.26 .01 997

1611 25, 3,22-^26, 2,25 Ground 14 720.63 .01 997
1611 25, 3,22<-26, 2,25 Ground 14 720.93 .01 997
1611 27^ 5i22<-26! 6^21 Ground 28 286.80 .10 996
1611 27, 5,23'^26, 6,20 Ground 20 910.24 .10 996
1611 27, 7,20-^-28, 6,23 Ground 58 772.25 .10 996

1611 27, 7,21-^28, 6,22 Ground 58 013.45 .10 996
1611 28, 5,23<—27, 6,22 Ground 52 676.00 .10 996
1611 28! 7!21«-29i 6^24 Ground 37 184^65 .10 996
1611 28, 7,22-^29, 6,23 Ground 36 045.54 .10 996
1611 29, 7,22-^30, 6,25 Ground 15 480.54 .10 996

1611 29, 7,23^30, 6,24 Ground 13 797.53 .10 996
1611 31, 6,25^^30, 7,24 Ground 8 779.55 .10 996
1611 32! 6^26^31! 7^25 Ground 31 744.90 .10 996
1611 32, 6,27-^31, 7,24 Ground 28 231.06 .10 996
1611 32, 8,24-^33, 7,27 Ground 52 988.75 .10 996

1611 32, 8,25-^33, 7,26 Ground 52 643.25 .10 996

1611 33, 6,27<—32, 7,26 Ground 55 170.63 .10 996
1611 33' 6i28-^32! 7^25 Ground 50 198.50 .10 996
1611 33, 8,25^^34, 7,28 Ground 31 325.95 .10 996
1611 33, 8,26«-34, 7,27 Ground 30 808.75 .10 996

1611 34, 8,26-^35, 7,29 Ground 9 533.43 .10 996
1611 34, 8,27«-35, 7,28 Ground 8 769.86 .10 996
1611 36, 7,29*-35, 8,28 Ground 13 500.68 .10 996
1611 36, 7,30<-35, 8,27 Ground 12 387.79 .10 996
1611 36, 4,32-^37, 3,35 Ground 29 473.73 .10 996

1611 37, 7,30*-36, 8,29 Ground 36 036.82 .10 996
1611 37, 7,31«—36, 8,28 Ground 34 434.95 .10 996
1611 38! 7!31<-37! 830 Ground 58 879.50 !io 996
1611 38, 7,32*—37, 8,29 Oround 56 600.15 .10 996
1611 38, 9,29-^39, 8,32 Ground 25 796.85 .10 996

1611 38, 9,30-^39, 8,31 Ground 25 569.29 .10 996
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1620 — Thionyl Fluoride Molecular Constant Table

FjOS C, SOF2

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

D.,

MHz
DjK
MHz

A
Amu A^

K

S32016FI9

S32018FI9

1621

1622

.8614.75 M
8 582.33 M

8356.98 M
7 843.37 M

4 952.96 M
4 777.90 M

.859213

.611526

Id.

No. Debye Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d

1/cm
aji, d

1/cm
(0^. d

1/cm
oj,, d

1/cm

1621 1.618 M 0. X

References:

ABC: 517 k: 517 m: 517

Add. Ref. 433

Thionyl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F/ F' F, F MHz ±MHz

b U r2 1621 1, 1, 0<— 0, 0, 0 Ground 16 971.79 517
1621 2, 0, 2^ 1, 0, 1 Ground 23 459.49 517
1621 2, 1, 1^ 1, 0, 1 Ground 33 685.69 517
1621 2, 1, 1^ 1, 1, 0 Ground 30 023.90 517
1621 2, 1, 2^ 1, 1, 1 Ground 23 216.06 517

1621 2, 2, 0^ 1, 1, 0 Ground 33 957.43 517
1621 2, 2, 1*- 1, 1, 1 Ground 34 201.22 517
1621 3, 0, 3^ 2, 0, 2 Ground 33 255.43 517
1621 3, 1, 3^ 2, 1, 2 Ground 33 242.36 517

1621 4, 1, 3^ 4, 1, 4 Ground 24 703.35 517

1621 4, 2, 2^ 4, 2, 3 Ground 17 500.91 517
1621 5, 2, 3^ 5, 2, 4 Ground 24 682.55 517
1621 5, 3, 2<- 5, 3, 3 Ground 17 304.89 517

1621 6, 3, 3*- 6, 3, 4 Ground 24 642.79 517

1621 6, 4, 2^ 6, 4, 3 Ground 16 980.58 517

1621 7, 4, 3^ 7, 4, 4 Ground 24 553.93 517

1621 8, 5, 3^ 8, 5, 4 Ground 24 419.36 517

1621 9, 6, 3^ 9, 6, 4 Ground 24 205.50 517

1621 10, 7, 3^10, 7, 4 Ground 23 879.57 51?

1621 11, 8, 3^11, 8, 4 Ground 23 409.65 517

1621 12, 9, 3^12, 9, 4 Ground 22 765.11 517
1621 12,12, 1^12,11, 1 18 053.13 675
1621 13,10, 3^13,10, 4 Ground 21 924.71 517
1621 14,11, 3<-14,ll, 4 Ground 20 881.41 517

1621 14,14, 1^14,13, 1 22 687.47 675

1621 15,15, 1*-15,14, 1 24 959.04 675
1621 Not Reported 17 253.25 675
1621 Not Reported 17 6.53.47 675
1621 Not Reported 17 798.42 675
1621 Not Reported 17 951.97 675
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Thionyl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency

r

1

Acc.
1

Ref.

INO. Quantum Nos. K r
IT"

r ivinz z; ivin z
1

i

1621 Not Reported 17 964.73 675
1621 Not Reported 18 027.08 •1 675
1621 Not Reported 18 208.41 • 1

1

675
1621 Not Reported 18 z.52.98 675

1621 Not Reported 18 401.14 675

1621 Not Reported 1 O A O A Af\
18 4.i4.40 675

1621 Not Reported 18 .%9.62 • 1 675

1621 Not Reported 18 588.99 •1
1

675
1 AO 1iOzl Not Reported lo OUo.VO O /.^

1621 [Not Reported 18 o()9.o0 1 0/D

1621 Not Reported 0 1 "Til AO21 711.98 675

1621 Not Reported 22 030.52 675
1621 Not Reported 22 034.25 •1

1

675

1621 INot Reported ZZ voo.Zo o/o

1621 Not Reported 22 730.80 675

1621 Not Reported 23 166.07 675
1621 Not Reported 23 315.91 •1 675
1621 Not Reported 23 389.66 •1

1

675
1621 Not Reported 23 444.36 1 675
1621 Not Reported 23 506.65 1 675

1621 Not Reported 23 601.78 675
1621 Not Reported 23 611.04 •i 675
1621 Not Reported 23 625.64 •1

1

675
- 1621 Not Reported 23 787.68 •1 675

1621 Not Reported 23 814.64 •1 675

1621 Not Reported 23 855.24 675
1621 Not Reported 23 872.54 •i 675
1621 Not Reported 23 958.29 •1

i

675
1621 INot Reported 24 253.17 675
1621 INot Reported 24 278.55 675

1621 Not Reported 24 389.65 675
1621 Not Reported 24 416.70 675
1621 Not Reported 24 591.78 •1

1

675
1621 Not Reported 24 646.04 675
1621 Not Reported 24 656.31 675

1621 Not Reported 24 694.31 675

1621 Not Reported 24 776.46 1 675

1621 Not Reported 24 832.14 •1
1

675

1621 INot Reported 0/1 one /I o 675
1621 Not Reported 0,1 C\C\C\ CO24 990.58 675

1621 Not Reported 25 078.51 675
1621 Not Reported 25 268.61 675
1621 Not Reported 29 042.10 1

1

675
1621 Not Reported 29 052.39 1 675

1621 Not Reported 29 087.73 •1 675

1621 Not Reported 29 106.51 675
1621 Not Reported 29 801.69 •1 675
1621 Not Reported 29 807.10 •1

1

675
1621 Not Reported 29 878.60 •1 675
1621 Not Reported 30 370.65 •1 675

1621 Not Reported 31 092.46 675
1621 llfJl llCjJt.'llCU 'i 675

1621 Not Reported 31 288.35 675

1621 Not Reported 31 418.02 675

1621 Not Reported 31 446.05 675

238-605 0-68—23
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Thionyl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. IT'
r IT F MHz ±MHz

1621 Not Reported
1

31 479.26 • 1 675
1621 Not Reported 31 483.57 675
1621 Not Reported 32 997.06 J 675
1621 Not Reported 33 002.16 675
1621 Not Reported 33 078.20 675

1621 Not Reported 33 144.27 .1
i

675
1621 Not Reported .1

1 675
1621 Not Reported 33 158.40 .1

1 675
1621 Not Reported 33 222.20 .1

1 675
1621 Not Reported 33 336.80 .1

1
675

1621 Not Reported 33 341.66 .1
1 675

1621 Not Reported Q Q ,100 OO
.1 675

1621 Not Reported 33 470.86 .1 675
1621 Not Reported 33 612.42 .1 675
1621 Not Reported 33 673.74 .1 675

1621 Not Reported 33 726.11 675
1621 Not Reported aa 7a7 aAoo ( O 1 .o^ 675
1621 Not Reported 33 740.12 675

,. . ' ..... ^ 1621 Not Reported 33 760.50 675
1621 Not Reported 33 779.84 675

1621 Not Reported 33 804.39 675
1621 Not Reported son 1 675
1621 Not Reported 33 896.54 675
1621 Not Reported 33 936.10 l 675
1621 Not Reported 33 974.94 675

1621 Not Reported 34 013.42 675
1621 Not Reported 34 01 7 44 675

1621 Not Reported 34 097.96 675
1621 Not Reported 34 117.04 675
1621 Not Reported 34 136.22 675

1621 Not Reported 34 241.32 675
1621 Not Reported 675
1621 Not Reported 34 339.55 675
1621 Not Reported 34 379 87 675
1621 Not Reported 34 384.88 675

1621 Not Reported 34 426.34 675
1621 Not Reported 34 598.00 675
1621 Not Reported 34 637.09 675
1621 Not Reported 35 169.52 675
1621 Not Reported 35 242.02 675

1621 Not Reported 35 574.23 675

D U r 2
oil ^ 1 A 1

1, 1<— 1, U, 1 Ground 32 112.44 517

1622 2, 2, 0-^ 1, 1, 0 Ground 32 969.48 517

1622 2, 2, 1^ 1, 1, 1 Ground
1

33 590.51 517
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1630 — Sulfuryl Fluoride Molcfular Cc.nstani Table

F2O2S C.,,. SO2F2

Isotopic Species
Pt

Gp.
Id.

No.
\

MHz
g

MHz
(J

MHz
n
MHz

n
MHz

A

Amu K

S^^O^FI** 1631

1632

5 134.26 M
5 133.74 M

5073.04 M
5070.00 M

5057.04 M
50.54.07 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel. 1/cm

(0|, d

1/cm
d

1/cm
(Oa d

1/cm

1631 1.110 M 0. X 0. X

References:

ABC: 764 ix: 764

Add. Ref. 345.346,698

Reference 764 has listed for species 1631 the following rotational constants for excited vibrational states (assignments not completely
determined):

for V4= 1 or V5 = l, Be= 5057.27 MHz, Ce = 5055.83 MHz;

for V5 = 1 or V4= 1, Ae = 4923.7 MHz, Be = 5067.03 MHz, Ce = 5050.38 MHz;

for V7 = l or v„ = l. Be= (B + C)/2 = 5065.47 MHz.
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Sulfuryl Fluoride Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F'
1

F' F
1

F MHz ±MHz

1631
1

2, 0, 2<^ 1, 0, 1 Excited 20 226.11 .10 764 '

1631 2, 0. 2<— 1,
0'

1 Ground 20 257.49 .10 764
1631 2, 0, 2<— 1, 0, 1 Excited 20 259.98 .10 764 3

1631 2, 1^ 1-^ h 0, 1 Excited 20 218.15 .10 764 2

1631
1

2, 1. 1^ 1, 1, 0 Excited 20 227.69 .10 764 '

1631
1

2, 1, l'^ 1, 1, 0 Ground 20 276.20 .10 764
1631 2, 1^ 2<^ 1, 1, 1 Excited 20 224.70 .10 764 '

1631 2, 1^ 2<— 1, 1, 1 Ground 20 244.21 .10 764
1631 2,

2' 0*- 1! 1! 0 Excited 20 236.36 .10 764 ^

1631 2, 2, 1^ 1, 1, 1 Excited 20 251.58 .10 764 2

1631 3, 0, 3^^ 2, 0, 2 Excited 30 339.09 .10 764 '

1631
1

3, 0, 3*- 2, 0, 2 Ground 30 379.74 .10 764
1631 3, 0, 3<- 2, 0, 2 Excited 30 385.22 .10 764 ^

1631 3. 1, 2^ 2, 1, 1 Excited 30 341.39 .10 764 '

1631 3. 1, 2^ 2, 1. 1 Ground 30 412.33 .10 764

1631
1

3. 1, 3^ 2, 1, 2 Excited 30 337.21 .10 764 '

1631 3, 1, 3^ 2, 1, 2 Ground 30 364.62 .10 764

1631 3, 2, 1-^ 2, 1, 1 Excited 30 328.21 .10 764 2

1631
3'

2] 1-^ 2'
2] 0 Ground 30 400.64 .10 764

1631
3'

2, 2<- 2'
2! 1 Ground 30 390.31 .10 764

1631
1

3, 3, 0^ 2, 2, 0 Excited 30 358.29 .10 764 2

1631
[

3, 3, 1^ 2, 2, 1 Excited 30 378.13 .10 764 -

1632
1

2, 0, 2^ 1, 0, 1 Ground 20 245. 764^

1632 2, 1, 1^ 1. 1, 0 Ground 20 264.11 .10 764

1632 2, 1, 2^ 1. 1. 1 Ground 20 232.31 .10 764

1632 3, 0, 3^ 2, 0, 2 Ground 30 362.12 .10 764

1632 3, 1, 2^ 2, 1, 1 Ground 30 394.30 .10 764

1632
1

3, 1. 3^ 2, 1. 2 Ground
1

1

30 346.69 .10 764

1. Relative intensities of these lines yield a vibrational frequency of 380 ± 35 cm " Therefore these lines have been tentatively assigned

to the aj4 = 388±15 cm"' bending mode or to the a»5 = 388 cm"' torsional mode.
2. These lines have been tentatively assigned to the = 388 cm" ' torsional mode or to the 014 = 388 ± 15 cm" ' bending mode.
3. Relative intensities give a vibrational frequency of 550 ±50 cm " '

. making tentative assignment possible either to the ojn = 539 cm "

'

or (U7 = 553 cm"' vibrational modes.
4. Measurements inaccurate because of overlapping by strong line at 20 244.21 MHz.
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1640 — Trifluorosilane
Silicofluoroform, Tiilluoiosilicane

F,HSi

Molecular (lonslant Tahle

SiF.H

Isotopic Species
Pt. Id.

No.

A
MHz

B
MHz

C
MHz MHz

D.,K

MHz
A

Amu A^

Si2«FfH

Si^TJ^H

SPFJ^H

1641

1642

1643

1644

1645

1646

7 208.049 M
6890.08 M
7 195.70 M
6880.15 M
7 183.74 M
6870.53 M

7 208.049 M
6890.08 M
7 195.70 M
6880.15 M
7 183.74 M
6870.53 M

.00756

.004

-.0125

Id.

No.
Ma

Debye
Ml.

Debye
Ml-

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

COa d

1/cm
Wi, d

1/cm
oj,. d

1/cm
(0,1 d

1/cm.

1641 0. X 0. X 1.26 M

References:

ABC: 527,745 Dj: 527,745 Djk: 745 m: 434

Add. Ref. 233,493

345



Trifluorosilane Spectral Line Table

Isotopic bpecies Id. Rotational Vib. btate Hyperfine frequency Acc. Ref.

No. Quantum Nos. F' MHz ±MHz

1641 2, *~ 1, Ground no ooi nnzo ooi.90 .1 311

1641 3, <~ 2, Ground 43 24/.49 .1 527
1641 5, ^ 4, Ground 72 076.8 1. 527
1641 6. 0*- 5, 0 Ground 86 490.06 .20 745
1641 6, 1<— 5, 1 Ground 86 490.06 .20 745

1641 6, 2*— 5, 2 Ground o6 490.67 .20 745

1641 6, 3<— 5, 3 Ground 86 491.38 .20 745

1641 6, 4*- 5, 4 Ground 86 492.42 .20 745

1641 6, 5^ 5, 5 Ground 86 493.80 .20 745

1641 10, 0<— 9. 0 Ground 1/1/1 1 OA "TC
J.44 loU. /D

OA.30 /45

1641 10, 1*— 9, 1 Ground 1/1/1 1 0 1 /lO144 131.02 .30 745

1641 10, 2*— 9, 2 Ground 1/1/1 lOl "TC144 lol. OA
.30

n A c/4o

1641 10, 3^ 9, 3 Ground 144 132.99 .30 745

1641 10, 4^ 9, 4 Ground 144 134.75 .30 745

1641 10, 5*— 9, 5 Ground 1/1/1 1 O T Art144 137.00 OA
.30 745

1641 10, 6<— 9, 6 Ground 1/1/1 1 OA ^/C144 139.76 .30 745
1641 10, 7*— 9, 7 Ground '\ A A 1 /I O AA144 143.00 .30 745

1641 10, 8^ 9, 8 Ground 144 146.72 .30 745

1641 10, 9^ 9, 9 Ground 144 151.04 .30 745

1641 13, 0*—12. 0 Ground 187 342.87 .40 745

1641 13, 1<—12, 1 Ground 187 343.20 .40 745

1641 13, z*—12, z Ground 10*7 0/1/I lO187 344.13 .40 745

1641 13, 3*-12, 3 Ground 187 345.74 .40 745
1641 13, 4^12, 4 Ground 187 348.03 .40 745

1641 13, 5'^12, 5 Ground 1 OT OCA r»o187 350.98 .40 745

1641 13, 6<—12, 6 Ground 187 354.52 .40 745

1641 13, 7<—12, 7 Ground 1 o"? o c o m187 358.70 .40 745

1641 13, 8-^12, 8 Ground 187 363.55 .40 745

1641 13, 9^12, 9 Ground 187 369.10 .40 745

1641 13,10*—12,10 Ground 187 375.26 .40

1641 13.11^12,11 Ground 187 382.00 .40 745

1641 13,12'^12,12 Ground 1 0*7 OOA A A187 389.49 .40 745

1642 2, ^ 1, Ground 27 560.17 527

1642 3, ^ 2, Ground 41 340.00 527

1642 4, ^ 3, Ground 55 119.4 1. 527

1643 2, 1, Ground
1

28 782.65 311

SPFfD 1644 3, ^ 2, Ground
1

41 280.46 _^ 527

gj30pl9JJ 1645 2, 1. i rni 1 n HVTl UI 1u
1

28 734.80 311

Si'»FJ9D 1646 3, ^ 2, Ground
1

41 222.73 .2 527
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1650 - Nitroijen Trifluoride Molecular Cr.nstant Table

F3N NF3

Isotopic Species
Pt.

(;p.

Id.

No.
A

MHz
B

MHz
C

MHz MHz
D.,K

MHz
A

Amu A^
K

C3V 1651

1652

10680.96 M
10629.35 M

10680.96 M
10629.35 M

.0095 -.022

Id.

No. Debye Debye Debye
eOq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
Wi, d

1/cm
CO,, d

1/cm
co,i d

1/cm

1651 0. X 0. X .234 M -7.09 N'"

References:

ABC: 235 Dj: 897 Djk: 897 m: 434 eQq: 897

Add. Ref. 53,692,703,704

Nitrogen Trifluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
j

Ref.

No. Quantum Nos. F' F MHz ±MHz
1

N14p.9 1651 2, ^ 1, Ground 42 723.84 .10
1

235
1651 2, 0<- 1, 0 Ground 2 2 42 721.73 235

1651 2, 0-^ 1, 0 Ground 1 0 42 722.16 235
1651 2, 0«- 1, 0 Ground 2 1 42 723.94 235
1651 2, 0^ 1, 0 Ground 3 2 42 723.94 235

1651 2, 0-^ 1, 0 Ground 1 1 42 727.39 235
1651 2, 1*- 1, 1 Ground 2 1 42 722.16 235
1651 2, 1<- 1, 1 Ground 2 2 42 723.28 235
1651 2, 1^ 1, 1 Ground 3 2 42 724.36 235
1651 2, 1^ 1, 1 Ground 1 0 42 726.60 235

1651 5, 0*- 4, 0 Ground 106 805.93 .20
1

282
1651 5, 2<r- 4, 2 Ground 106 804.54 .50

1

282
1651 5, 3<- 4, 3 Ground 106 803.62 .20 282

N15F19 1652 2, 1, Ground 42 517.38 .10 235
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1660 - Trifluorosulfur Nitride Molecular Constant Table

F3NS C3V NSF3

Isotopic Species
Pt

Gp.
10.

No.

A
MHz

B
MHz MHz

n
MHz MHz

A

Amu A^
K

1661 4 636.24 M 4636.24 M
1662 4633.24 M 4 633.24 M

C3V 1663 4630.31 M 4630.31 M
Ni5S:i2pi9 C3V 1664 4 520.20 M 4520.20 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

l/cm
oji, d

l/cm
oij. d

l/cm
aj,i d

l/cm

1661 0. X 0. X 1.91 M 1.19 N"

References:

ABC: 971 fJ.: 971 eQq: 971

Trifluorosulfur Nitride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f; f' F,
1

F MHz ±MHz

1661 1, 0, Ground 9 272.56 971
1661 1. 0 <

—

0, 0 Ground 0 1 9 271.90 971

1661 1, 0 <

—

0, 0 Ground 2 1 9 272.42 971

1661 1, 0 *

—

0, 0 Ground 1 1 9 272.79 971

1661 2, 1, Ground 18 545.10 971

1661 3. 2. Ground 27 817.67 971

1661 6, 5, Ground 55 633.94 971

N14S33pi9 1662 3, 2, Ground 27 799.71 971

1662 6, 5, Ground 55 598.35 971

N14S34pi9 1663 2, 1, Ground
j

18 521.34 971

1663 3, 2, Ground
|

27 782.10 971

1663 6, 5, Ground
|

55 563.27 971

N15S32pi9 1664 3, 2, Ground
|

27 121.49 971

1664 6, 5, Ground
j

54 241.76 971
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1670 — Phosphoryl Fluoride Molecular Coo^laiil 'I alili

Phosphorus Oxyfluoride

F.,OP C.,v POF3

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
D.,

MHz
D.,K

MHz
A

Amu A'^
K

1671 4594.262 M 4594.262 M .00102 .00128

C3V 1672 4395.27 M 4395.27 M

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(iJa d

l/cm
oj,, d

l/cm
0),. d

l/cm
oj,, d

l/cm

1671 1.77 M 0. X 0. X

References:

ABC: 411,745 Dj: 745 Dj,,: 745 fi: 434

Add. Ref. 228,666

Phosphoryl Fluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. F' F MHz ±MHz

1671 2, ^ 1, Ground 18 377.03 .05 356
1671 3, ^ 2, Excited 27 539.39 .05 356
1671 3, ^ 2, Ground 27 565.42 .05 356
1671 4, ^ 3, Ground 36 753.83 .05 411

1671 10, 0^ 9, 0 Ground 91 881.16 .20 745

1671 10, 1^ 9, 1 Ground 91 881.16 .20 745

1671 10, 2^ 9, 2 Ground 91 881.16 .20 745

1671 10, 3^ 9, 3 Ground 91 881.00 .20 745

1671 10, 4^ 9, 4 Ground 91 880.83 .20 745

1671 10, 5^ 9, 5 Ground 91 880.56 .20 745

1671 10,- 6<- 9, 6 Ground 91 880.27 .20 745

1671 10, 7«- 9, 7 Ground 91 879.92 .20 745

1671 10, 8^ 9, 8 Ground 91 879.53 .20 745

1671 10, 9*- 9, 9 Ground 91 879.08 .20 745

1671 11, 0^10, 0 Ground 101 068.35 .20 282

1671 11, 3<-10, 3 Ground 101 068.04 .20 282

1671 11, 5^10, 5 Ground 101 067.62 .40 282

1671 11, 6^10, 6 Ground 101 067.33 .20 282

1671 11, 7^10, 7 Ground 101 066.91 .20 282

1671 11, 8^10, 8 Ground 101 066.52 .20 282

1671 11, 9^10, 9 Ground 101 066.06 .20 282

1671 13, ^12, Ground 119 441.32 .45 282

1671 14, ^13, Ground 128 626.60 .20 282

1671 16, 0^15, 0 Ground 146 999.65 .30 745

1671 16, 1^15, 1 Ground 146 999.65 .30 745

1671 16, 2^15, 2 Ground 146 999.65 .30 745

1671 16, 3^15, 3 Ground 146 999.36 .30 745

1671 16, 4^15, 4 Ground 146 999.07 .30 745

1671 16, 5^15, 5 Ground 146 998.68 .30 745

1671 16, 6-^15, 6 Ground 146 998.02 .30 745
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Phosphoryl Fluoride Spectral Line Table

Isotopic Species TrI IVUldllOIIdl Vih State

1

Hyperfine Acc. Ref.

No. Quantum Nos. F' F'

1

F F MHz ±MHz

lU 1 1 \f\ 7<— 1 7xu, i ^ X J, ^
1 —T^j^i 1 rt riVTl UUIiU

1 1

1 46 997 65 .30 745

xu, xo, o 1 4ft 997 Oft .30 745

1671 16, 9^15, 9 Ground 146 996.38 .30 745

1671 16,10'«-15,10 Ground 146 995.62 .30 745

lU t 1 xu, X X ^ XO,X X 1 _ rT\ 1 1 rt iHVJI UUliU 146 994.77 .30 745

lO i i 1 1 9< 1 1; 1 oxo,xz* xo,xz Ground 14ft OQ^ 8^XtV 770.00 ^0.ou 74'^
1 T-O

lO I i Ifi 1 1 1 "KXO,Xo^^ XO,iO Ground 14ft 009 70 '?0.00 74=^
i T?0

1671 16,14*-15,14 Ground j
|

146 991.67 .30 745

1671 16,15-^15,15 Ground
|

146 990.43 .30 745
1^71 zx, u^ zu, u I — rt ri 1 109 091 1^X7^ 7^X.XO 40 74"^

1^*71lO 1 1 9 1 1 <—9n 1zx, X^ ZU, X 1 -Brn 1 1 nH\y I (Jul i\i 1
1

109 091 1^X7^ 7^X.XO .40 745

21 2<—20 2 Ground |
|

192 921 13 .40 745

1671 2l! 3-e-20i 3 Ground |
|

192 920.72 !40 745

1671 21, 4«-20, 4 192 920.35 .40 745

XO 1 X 91 'i*—90zx, ^u, o 192 919 93X 7^ 7X7.7«J .40 745

xu i X 91 90zx, u^ ^u, u
1

102 019 30X 7^ 7X7.<Jv' .40 745

1671 21 7*—20 7 Ground |
|

192 918 60 .40 745
-

1671 21
' 8-^20! 8 Ground |

|

192 917.78 .40 745

1671 21, 9-«-20, 9 1 -.mil n fi 192 916.89 .40 745
1^x71lO / 1 1 —rT»i 1 n /H I 109 01 40 74"^

* TfO

r \j r 3 1671 01 1 1 <—90 1 1 Ground
1

192 914.71 .40 745
1671 Ground

|

|

109 91 ^ 48X7^ 7XO.'tO .40 745
1671 21,13-^20,13 Ground

|

|

192 912.14 !40 745

1
1671 21,14^20,14 Ground 192 910.67 .40 745

1 1671 Ground 109 000 10X 7Z> 7\/7.XV' .40 745

1
1671 91 16<—90 1*1 Ground 1 Q9 Q07 4^1 7^ 7O i .T'O 40 74

1 4*0

1
1671 91 17«—90 17 Ground

|

|

1 Q9 QO'i 66 40 1 4*0

1
1671 21,18-^-20,18 Ground |

|

192 903.75 .40 745

1
1671 21.19^20,19 Ground 192 901.76 .40 745

1
1671 Ground 109 800 ftl .40 745

1
1671 9fi 0«—9"^ 0 Ground

1

9^8 890 04^00 0^7. ^T" .50 745

1
1671 26 1 ^25 1 Ground |

|

9^8 899 04 .50 745

1
1671 26, 2-^25, 2 Ground |

|

238 829.94 .50 745

1
1671 26, 3-^25, 3 1 wrrtj I n ri 238 829.43 .50 745

1
1671 9fi 4«—9'i 4 V71UUI1U

1

9^8 898 08^00 0^0.70 .50 745

1
1671 9ft '^«—9=^ vji \j u iiu 1

1

9^8 898zoo OZO.O7 '^O.ou 74"^
t *tO

1671 9fi fi*—9=1 Ground |

|

9^8 897 =^8^00 0^ / .00 .50 74"^

1
1671 26, 7-^-25, 7 Ground |

|

238 826.80 .50 745

1
1671 26, 8-«-25, 8 OlUlillU 1

1

238 825.78 .50 745

1671 96 9«—9^ 9 Ground
|

[

9^8 894 "^4 .50 745

1
1671 9A io<—9S 10 Ground |

|

.50 745

1
1671 96 1 1 -^9^ 1

1

Ground |

|

9^ft fi91 04. .50 745

1
1671 26,12-^25,12 Ground

|

|

238 820.35 .50 745

1
1671 26,13^25,13 Ground |

|

238 818.73 .50 745

1
1671 9ft ld<—9"^ 14.ZU, X4'^ Z.J,X^ Ground j

[

95Q Q1A OAZOO OXU.7U ^0.ou 74
1 'tO

1
1671 9ft 1 1^*—9'^ 1 Ground |

|

9'?8 81 'i O^iZOO 0x0.uo .50 745

1671 XW Ground
|

|

9^8 81 9 08 .50 745
1671 26,17-^25,17 Ground

|

|

238 810.71 .50 745

i

1671 26,18^25,18 Ground |

|

238 808.33 .50 745

1
1671 OA oo<—9"; 90^u,^u^ ^o,^u Ground

|

|

920 QflO Tf.ZOO ouo.xu .ou 74 'iI ^tO

1
1671 OA 01 <—9c: 91 Ground |

|

920 QflO 41zoo OwU.T-X -OU 74'i
J 4*0

1
1671 26,22^25.22 Ground |

|

238 797.54 .50 745

1
1671 26,23^-25,23 Ground |

|

238 794.51 .50 745

1
1671 9A 94«_9[; 94 Ground

|

j

93Q 7Q1 91ZOO 17X.OX •iO.OU 74

1672 3, ^ 2, Ground |

|

26 371.7 .06 411

1
1672 3, 2, Ground

|

|

26 391.61 .10 356
1672 4, ^ 3, Ground

]

|

35 162.0 .5 411
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1680 — Phosphorus Trifluoride Molecular f-onstant Table

F3P C3V PF3

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

p3ipi9 C3V 1681 7819.90 M 7819.900 M .0075 -.0117

Id.

No.
Ma

Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d

1/cm
CO,, d

1/cm
tOe d

1/cm
ctJd d

1/cm

1681 0. X 0. X 1.03 M 892 1 487 1 860 2 344 2

References:

ABC: 129 Dj: 282 Djk: 282 1^: 434 w: 1028

Add. Ref. 130,666

Phosphorus Trifluoride Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz
1

p3ipi9 1681 2, 1, Ground 31 279.60 .10
1

129

1681 3, ^ 2, Excited 46 940. 10.
1

129

1681 3, ^ 2, Excited 47 010. 10.
1

129

1681 3, ^ 2, Excited 47 033. 10. 129

1681 3, ^ 2, Excited 47 040. 10.
1

129

1681 3, 0-e- 2, 0 Ground 46 918.82 .18
i

129

1681 3, 1-^ 2, 1 Ground 46 918.82 .18
i

129

1681 3, 2^ 2, 2 Ground 46 919.02 .18
1

129

1681 8, 0^ 7, 0 Ground 125 103.89 .20 282

1681 8, 3^ 7, 3 Ground 125 105.60 .20 282

1681 8, 4^ 7, 4 Ground 125 106.85 .25
1

282

1681 8, 5-^ 7, 5 Ground 125 108.60 .20
1

282

1681 8, 6-^ 7, 6 Ground
|

125 110.64 .30
1

282

1681 Not Reported 1; 0; 0; 0 31 130. .10
i

446

1681 Not Reported 0; 2; 0; 0 31 194. 5.0
1

446

1681 Not Reported 0; 0; 0; 1 31 224. 3.0
1

446

1681 Not Reported 0; 1; 0; 0 31 237. 3.0
1

446

1681 Not Reported 0; 0; 0; 1 31 294. 2.0
i

446

1681 Not Reported 0; 0; 0; 2 31 307. 3.0
1

446

1681 Not Reported 0; 0; 1; 0 31 335. 3.0
1

446

1681 Not Reported 0; 0; 0; 1 31 359. 3.0
1

446
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1690 — Thiophosphoryl Fluoride Molecular Constant Table
Phosphorus Thiofluoride

F3PS C3, SPF3

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

g32p3ipi9 C3V 1691 2 657.63 M 2 657.63 M .0003 .0018

S33p3lpl9 C3V 1692 2 614.73 M 2 614.73 M
S34p3ipl9 C3V 1693 2579.77 M 2 579.77 M

Id.

No. Debye Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
oih d

1/cm
ojj. d

1/cm
<x>,i d

1/cm

1691 .633 M 0. X 0. X

References:

ABC: 411 Dj: 282 Djk: 282 /J.: 356

Thiophosphoryl Fluoride Spectral Line Table

Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

1
1691

1

4, 3, Ground 21 260.95
1

.05 356

1
1691

1

5, 4, Excited 26 531.5 1- 356

1
1691 5, 4, Excited 26 553.58 .08 356

1
1691 5, 4, Ground 26 576.36 .03 356

1
1691 5, 4, Excited 26 595.5 •1 356

1
1691

1

6, 0^ 5, 0 Ground 31 891.62
1

.05 411

i

1691 6, 1^ 5, 1 Ground 31 891.62 .05 411

1
1691

1

6, 2^ 5, 2 Ground 31 891.62 .05 411

1
1691

1
6. 3^ 5, 3 Ground 31 891.45 .05 411

i

loyi
1

6, 4^ 5, 4 (jround 31 QOl 0701 oyi.z/ oc
1

.Uo /111

i

1691
1

6, 5^ 5, 5 Ground 31 891.13
1

.05 411

1691
1

7, 0*- 6, 0 Ground 37 206.77
1

.05 411

1691 7, 1^ 6, 1 Ground 37 206.77
1

.05 411

1
1691

j

7. 2^ 6, 2 Ground 37 206.67
!

.05 411

1691 7, 3^ 6, 3 Ground 37 206.55
1

.05 411

1
1691 7, 4^ 6, 4 Ground 37 206.36

i

.05 411

1691 7, 5^ 6, 5 Ground 37 206.13 .05 411

1
1691 7, 6«- 6, 6 Ground 37 205.84

i

.05 411

1
1691 23, 0^22, 0 122 237.90

1
.30 282

1
1691 23, 5^22, 5 122 235.80

1
.30 282

1
1691

1

23. 6^22, 6 122 235.80
1

.30 282
1691 23, 9*-22, 9 122 231.30

1
.30 282

1691 23,12<-22,12 1 122 225.50
1

. .30 282
1691

1

23,15^22,15 122 219.00
1

.30 282

\
1692

1

6, 5, Ground 31 412.7
1

-3 411

1
1693

1

5, 4. Excited 25 775.3
I

.5 356

1
1693 5. 4, Ground 25 797.87

1
.03 356

1
1693

1

5, 4. Excited 25 818.0 2. 356
1693

1

7, 6. 0 Ground 36 116.72
1

.05 411

1
1693

1

7. 1^ 6, 1 Ground 36 116.72
1

.05 411

1
1693

1

7, 2^ 6, 2 Ground 36 116.72
1

.05 411
1693

1
7, 3^ 6, 3 Ground 36 116.47

1
.05 411

1693 7, 6^ 6. 6 Ground 36 115.78 .05 411

Isotopic Species

S32p3ipi9

g33p3ipi9

S34p3ipi9

1. The article by Johnson, Trambarulo and Gordy indicated some uncertainty in the vjJue of K, so this frequency value has been given
with both K = 5 and K= 6.
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1700 — Hydrazoic Acid Molecular (^onslaril Table
Azoimide, Hydrogen Azide

HN, C, HN;,

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz MHz
A

Amu A''
K

c. 1701 618050. M 12 034.14 M 11781.48 M .00491 .083 -.99916

1702 352643. M 11350.22 M 10965.49 M .00421 .129 -.99774

c. 1703 616868. M 11641.76 M 11405.08 M .00453 .082

1704 619916. M 11667..54 M 11427.86 M .00471 .089

Cs 1705

Id.

No.
Ma

Debye
Mb

Debye
Ml

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

bJa d

1/cm
(lit, d

1/cm
Wi- d

1/cm
Wd d

1/cm

1701

1703

1704

1705

.847 M 0. X -4.67
-1.35 N'^

4.85 N'-^

<.7 N'-^

References:

ABC: 1003 Dj: 1003 A: 1003 k: 1000 m: 178 eQq: 387,991

Add. Ref. 308

Species 1701 1702 1703 1704 1705

Bo + Co (MHz) 23815.7 22316.1 23048.2 23096.7 23814
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Hydrazoio Acid Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State
1

Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos
1

F,'
1
F' E

1
F MHz ±MHz

1701
1

1, 0, 1*- 0, 0, 0 (rround
1 1

0 1 1 1 23 813.28 .05 991
1701 1, 0, 1^ 0, 0. 0 Ground 2 2 1 2 23 815.19 .05 991
1701 1, 0, 1^ 0, 0, 0 Ground 2 3 1 3 23 815.56 .05 991

1701
1

1, 0. 1^ 0, 0, 0 Ground 23 815.7 178

1701
1

1, 0, 1^ 0, 0, 0 Ground
1

1 1 0 1 0 23 816.56 .05 991

1701
i

1, 0. 1-^ 0, 0, 0
1

Ground 12 1 2 23 816.87 .05 991

1701 1, 0, 1-^ 0, 0, 0
i

Ground 1 1 23 817.17 .05 991

1701
1

3, 0, 3^ 2, 0, 2 Ground 66 945.50 .25 1000

1701
1

3, 1, 2*- 2, 1, 1 Ground 67 520.75 .25 1000
1701

1
3, 1, 3<- 2, 1, 2 Ground 66 366.68 .25 1000

1701 3. 2, 1^ 2, 2, 0
1

Ground
1 1

2 1 66 935.94 .25 1000
1701

1

3, 2, 1^ 2, 2, 0 Ground 4 3 66 937.27 .25 1000
1701

1
3, 2, l'^ 2, 2, 0 Ground

1

3 2 66 938.71 .25 1000
1701

1

3, 2, 2^ 2, 2, 1 Ground 4 3 66 935.94 .25 1000
1701 3, 2, 2^ 2, 2, 1 Ground

1

3 2 66 937.27 .25 1000

1701
1

4, 0, 4^ 3, 0, 3
1

Ground 89 258.55 .25 1000
1701

1
4, 0, 4-^ 3, 0, 3 Ground 95 260.50 .25 1000

1701 4, 1, 3-^ 3, 1, 2 Ground 1

I 90 026.99 .25 1000
1701 4, 1, 3^ 3, 1, 2 Ground

1 1
95 760.15 .25 1000

1701 4, 1, 4<— 3, 1, 3 Ground 1

1 88 488.03 .25 1000

1701
1

4, 1, 4^^ 3, 1, 3
t

Ground
1 1

94 749.42 .25 1000

1701
1

4, 2, 2-^ 3, 2, 1 Ground
1 1

3 2 89 250.42 .25 1000

1701 4, 2, 2*- 3, 2, 1 Ground
1

5 4 89 250.42 .25 1000
1701 4, 2, 2^ 3, 2, 1 Ground 4 3 89 251.21 .25 1000
1701 4, 2, 2<— 3, 2, 1 Ground 5 4 95 236.17 .25 1000

1701
1

4, 2, 2^ 3, 2, 1
j

Ground 3 2 95 236.17 .25 1000

1701 4, 2, 2^ 3, 2, 1 Ground 4 3 95 237.03 .25 1000

1701 4, 2, 3^ 3, 2, 2 Ground 4 89 247.11 .25 1000

1701
1

4, 2, 3<- 3, 2, 2 Ground
1 1

3 2 89 247.11 .25 1000

1701
1

4, 2, 3^ 3, 2, 2 Ground 4 3 89 247.84 .25 1000

1701
1

4, 2, 3^ 3, 2, 2 Ground 3 2 95 235.45 .25 1000

1701
1

4, 2, 3-^ 3, 2, 2 Ground 4 95 235.45 .25 1000

1701
1

4, 2, 3-^ 3, 2, 2 Ground 4 3 95 236.17 .25 1000

1701 4, 3, 1-^ 3, 3, 0 Ground 5 4 89 229.74 .25 1000

1701
1

4, 3, 1*- 3, 3, 0 Ground 4 3 89 231.45 .25 1000

1701
1

4, 3, 2-^ 3, 3, 1
1

Ground 3 2 89 229.74 .25 1000

1701
1

4, 3, 1
j

Ground 3 2 95 203.10 .25 1000

1701
1

4, 3, 2-^ 3, 3, 1 Ground 5 4 95 203.10 .25 1000

1701
1

4, 4, 1-^ 3, 3, 0 Ground 4 3 95 205.12 .25 1000

1701 5, 0, 5<— 4, 0, 4 Ground 111 569.92 .25 1000

1701
i

5. 0, 5^ 4, 0, 4
1

Ground
1

119 074.12 .25
1

1000

1701 5, 1, 4<- 4, 1, 3
i

Ground 112 532.50 .25 1000

1701
1

5, 1, 4-^ 4, 1, 3
i

Ground 119 698.95 .25 1000

1701
1

5, 1, 5-^ 4, 1, 4
1

Ground
1

110 608.76 .25
1

1000

1701
1

5, 1, 5«- 4, 1, 4 Ground 118 435.82 .25 1000

1701
1

5, 2, 3-^ 4, 2, 2
1

Ground 6 5
1

111 564.52 .25
!

1000

1701
1

5, 2, 3^ 4, 2, 2 Ground 4 3
1

111 564.52 .25
1

1000

1701
1

5, 2, 3^ 4, 2, 2 Ground 5
1
4

1

111 564.81 .25
1

1000

1701
1

5, 2, 3-^ 4, 2, 2 Ground
! 1

119 044.95 .25
1

1000

1701 5, 2. 4^ 4, 2, 3
1

Ground
1

6
1
5

1

1 1

111 557.82 .25
[

1000
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Hydrazoic Acid Spectral Line Table

Isotopic Species Id. Rotational
i

Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos r,
1
f r ivirit -i.ivinz

1701 5 2 4<— 4 2 v/Fou no

\

1

4 3 1 1 1 '^'^7 H9ill 00 / .oz 9"^.ZO 1 nnnlUUU
1701 5 2 4<— 4 2 3

1

(iround
1

4 111 .558.09 .25 1000
1701 5, 2 4*— 4 2 3 (iround 119 043.41 .25 1000
1701 5^ 3! 2*- 4! 3! C J r< >u nd ft 5 1 1 1 "^'^ft QR111 oou.yo 9'^.ZO 1 00f>

1701 5, 3, 2<- 4, 3, C»round
1
^

1

4 1 1 1 flft111 00 1 .ou 9'^.ZO 10001 000

1701 5 3 2«— A4-, 0, J
,. ,

\>r(>unci
1
6 c.

1

^ 1 1 0 00^ dft117 V/U0.4U 9"^.ZO 10001000
1701 5 3 2«— 4", 0, 1

1

(Jround
1

*^ d 119 004.33 .25 1000
1701 5 •5* 3«— 4*, 0, 2 Ground

1

^ 1 'i 111 536.98 .25 1000
1701 s] 3, 3<- 4, 3, 9 Ground

1

^
1

1 1 Q 00^ dft117 UW0.4V 9'^.ZO 1000

1701 5, 4, 1-^ 4, 4, 0 Ground
\

"
1
5 1 1 1 "^Oft 1 ^111 1)00.10 9";.ZO 10001000

1701 c;
J, A 1 <

1 ^ A A 0 ro unQ
1

5 1 1 1 'iOft 1 ^111 000.10 9'^.ZO 1000
1701 o, 4*, A A 0

1

Ground 118 946.42 .25 1000
1701 c.o. A z^ d A4-, 4*, 1 Ground A 1 ^ 1 111 504.67 .25 1000
1701 5, 4, 2<- 4, 4,

1
1

1

Cjround no QAft d91 10 74U.4iL 9'^.ZO 10001000
1 701 6, 0, 6<- 5, 0,

l;
0

1

Ground 1 R7Q 1 dloo 0 J V. 14- 9^^.ZO 1 000

1701 u. nu. /;<
0, u. •J

1

i_»round 1 d9 HRft 0914Z 00O.7Z 9'^.ZO lono1000
1701 u. 1

1

,

c: 1
0, 1

,

4
1

Ground 135 036.98 .25 1000
1701 u. 1 0^ 4

1

Ground 143 637.49 .25 1000
1 vmX / Ol 6, 1, 5, 1,

1

Ground 1 ^9 79S ft7lOZ (Zo.Oi 9"^.ZO 10001000
1701 6. 1, 6«- 5, 1, 0

1

Ground ld9 191 dRi^z 1Z1.40 9^;.ZO 10001 000

Ao. A<r— 0, Z, r Avrround 1 R70 Id100 Ot7.14 9"^.ZO 1000

1701 o. 2 4*— =i 90, Z, 3
1

Ground 142 853.84 .25 1000

1701 5 2 5*— 9 4 Ground 133 867.80 .25 1000

1701 6! 2! 5-^ 5, 2, 4 Ground id9 {^'^^ 0^14"Z 0J 1.00 .25 1000

1701 6, 3, 3*- 5, 3, 2 Ground 1 Rdd 91100 04*4'.Zl .25 1000

1701 5 3 3*— 5 3 2 1
vjround ld9 RO^ 6714*Z 000.0 1 .25 1000

1701 5 3 4«— 5 3 3
[

Ground 133 844.21 ^25 1000

1701 u. Q
0, A*—4*^ 3

1

Ground 142 803.67 .25 1000

1701 6, 4, 2^ 5, 4, ] Ground 1 '^^ RO'i 1 ft100 000 . 1

0

.25 1000

1701 6, 4, 2-^ 5, 4, 2 1 Ground 1 7
1
6

1

1 d9 7'?d ftft14"Z / 04.00 .25 1000

1 701 A4*, 9«— A 1 r AvFround
1

6
1
^

1

ld9 7'^'^ ft^l^Z iOO.OO 9"^.ZO 1 0001000

1701 4 •J«_0^ '\ A0, 4*, 2 Ground 133 805.16 .25 1000
1701 4 d0, 4", 2 Ground 1

c
1
4 1

142 734.66 .25 1000

1701 6, 5! 1<- 5, 5, 0 1 _f <"ti 1VjI OUIIU 1 7'^ft OR100 i 00.^0 .25 1000

1701 6, 5, 1-^ 5, 5, 0
1

Ground 1 d9 ftdd 9ft14Z 044".ZO 9'i.ZO 1000

1701 o. z^ J, 0, 1 1

r AOround 1 7'^ft OR100 JOO.VO 9"^.ZO 10001000

1701 u. 0,
t; c:

1 Ground 142 644.26 .25 1000
1701 7 0 6 0 6 Ground 166 698.40 .25 1000
1 701 7^ l[ 6^ I,

c
1

Ground lft7 ^^7^^ 0710 1 0 i 0.0 i
9"%.ZO 10001000

1701 7, 1, 7-^ 6, 1, 6 Ground Ift'i 80ft100 000.00 .25 1000

1701 7 9 ^> 9 4
1

r Av^round Iftft ftft9 O'i100 ooz.oo 9"^.ZO 1000
1)01 7

1

,

9 ft 90, z, 5
1

Ground 166 657.66 .25 1000

1701 7 a
0, 4-^ u, 0, 3 Ground 166 602.85 .25 1000

1 701 7, 3, 6, 3, d4*
1

Ground Iftft ft09 R'^100 ooz.oo 9'^.ZO 1000
I 701I I yjL 7, 4, 3^^ 6, 4, 9 Ground Iftft '^99 7Q100 OZZ. i 7 25 1000

1 701 7, 4, 4-^ 6, 4, 0
1

r AvrrounQ Iftft =^99 7Q100 OZZ. 1 7 .25 1000

j

1701 7, 5, 2^ 6, 5, 1 Ground 166 416.76 !25 1000

1701 7, 5, 3-^ 6, 5, 2 Ground 166 416.76 .25 1000
1701 8, 0, 8-^ 7, 0, 7 Ground 178 489.31 .25 1000

1701 8, 1, 7-^ 7, 1, 6 Ground 180 042.27 .25 1000

ii
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Hydrazoic Acid Spectral Line Table

Isotopic Species Id.

No.
Rotationa

Quantum IS OS.

Vib. State Hyperfine

f;
I

f'
I

f,

i 1

f
Frequency
MHz

Acc.
±MHz

Ref.

I

1

1701 8. 1, 8<- 7, 1, 7 Ground 176 964.18 .25 1000 «

1701 8, 2, 6^ 7, 2, 5 Ground 178 512.13 .25 1000 :

1701 8, 2, 7^ 7, 2, 6 Ground 178 484.73 .25 1000
1701 8. 3, 5^ 7, 3, 4 Ground 178 456.64 .25 1000

1701 8, 3, 7, 3, 5 Ground 178 456.64 .25 1000

1701 8, 4, 4^ 7, 4, 3 Ground 178 404.21 .25 1000

1701 8. 4. 5^ 7, 4, 4 Ground 178 404.21 .25 1000 '

1701 8, 5, 3^ 7, 5, 2 Ground 178 337.49 .25 1000

1701 8, 5, 4^ 7, 5, 3 Ground 178 337.49 .25 1000
,

1701 9, 0, 9^^ 8, 0, 8 (Jround 214 316.89 .15 1003
1

1701 9, 1, 8*- 8. 1, 7 Ground 215 446.80 .15 1003

1701 9, 1, 9^ 8, 1, 8 Ground 213 173.13 .15 1003
'

1701 9. 2. 7^ 8, 2, 6 Ground 214 277.22 .15 1003

1701 9. 2, 8^ 8, 2, 7 Ground 214 267.72 .15 1003

1701 9, 3, 6^ 8, 3, 5 Ground 214 198.59 .15 1003

1701 9, 3, 7^ 8, 3, 6 Ground 214 198.59 .15 1003 i

1701 9, 4, S'^ 8, 4, 4 Ground 214 095.93 .15 1003
j,

1701 9, 4, 6^ 8, 4, 5 Ground 214 095.93 .15 1003
1

1701 9, 5, 4^ 8, 5, 3 Ground 213 959.72 .15 1003

1701 9, 5, 5^ 8, 5, 4 Ground 213 959.72 .15 1003
!

1701 9, 6, 3^ 8. 6, 2 Ground 213 788.90 .15 1003 1

1701 9. 6. 4^ 8, 6, 3 Ground 213 788.90 .15 1003

1702 1, 0, 1<— 0, 0, 0 Ground 22 316.1 178 1

1703 1, 0, 1^ 0. 0, 0 Ground 0 1 23 044.40 .05 991

1703 1, 0, 1^ 0, 0, 0 Ground 2 1 23 046.55 .05 991

1703 1, 0, 1<- 0, 0, 0 Ground 1 1 23 048.03 .05 991

1703 1, 0, 1^ 0, 0, 0 Ground 23 048.2 178

1703 4, 0, 4^^ 3, 0, 3 Ground 92 185.47 .15 1003

1703 4. 1, 3^ 3, 1, 2 Ground 92 653.45 .15 1003

1703 4, 1, 4*- 3, 1, 3 Ground 91 706.67 .15 1003

1703 4. 2, 2*- 3, 2, 1 Ground 3 2 92 162.50 .15 1003

1703 4, 2, 2<r- 3, 2, 1 Ground 5 4 92 162.50 .15 1003

1703 4, 2, 2<— 3, 2, 1 Ground 2 3 92 162.50 .15 1003

1703 4. 2, 2->- 3, 2, 1 (jround 4 3 92 162.50 .15 1003

1703 4, 2, 2^ 3, 2, 1 Ground 4 3 92 163.45 .15 1003

1703 4, 2, 3^ 3, 2, 2 Ground 5 4 92 161.78 .15 1003

1703 4, 2, 3^ 3, 2, 2 Ground 3 2 92 161.78 .15 1003

1703 4, 2, 3<- 3, 2, 2 Ground 3 4 92 162.50 .15 1003

1703 4, 3, 1^ 3, 3, 0 Ground 5 4 92 131.38 .15
ff

1

1003

1703 4, 3, 1^ 3, 3, 0 Ground 4 5 92 133.13 .15 1003

1703 4, 3, 1^ 3, 3, 0 Ground 4 3 92 133.13 .15 1003

1703 4, 3, 2^ 3, 3, 1 Ground 3 2 92 131.38 .15 1003

1703 5, 0, 5^ 4, 0, 4 Ground 115 230.58 .15 1003

1703 5, 1. 4^ 4. 1, 3 Ground 115 815.77 .15 1003

1703 5, 1, 5^ 4, 1, 4 Ground 114 632.32 .15 1003

1703 5, 2, 3^ 4, 2, 2 Ground 4 3 115 203.02 .15 1003

1703 5, 2, 3^ 4. 2, 2 Ground 6 5 115 203.02 .15 1003

1703 5, 2, 3*- 4, 2, 2 Ground 5 4 115 203.44 .15 1003

HN.',

HNJ^N'-^
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Hydrazoic Acid ^ .Spcclral l.iuc 'laltio

Isotopic Species Id. Rotational Vib. State Hyperfine Frequen(;y Acc. Ref.
No. Quantum Nos F,' F' 1 F

1

'

F MHz ±MHz

1703 5, 2, 4^ 4, 2, 3 (Iround 6
1

5 115 201.66 .15 1003
1703 5, 2, 4^ 4, 2, 3 (Ground 4 3 ILS 201.66 .15 1 003
1703 5, 2, 4^ 4, 2, 3 (iround 5 4 11.S 202.04 .15 1003
1703 5, 3, 2«— 4, 3, 1 Ground 5 4 11.5 164.96 .15 1003
1703 5, 3, 3^ 4, 3, 2 (iround 4 3 115 164.13 .15 1003

1703 5, 3, 3^ 4, 3, 2 Ground 6
1

5 115 164.13 .15 1003
1703 6, 0, 6^ 5, 0, 5 Ground 1.38 274.77 .15 1003
1703 6. 1, 5^ 5, 1, 4 (/round 138 977..54 .15 1003
1703 6, 1, 6<— 5, 1, 5 (iround 1 137 .557..30 .15 1003
1703 6, 2, 4*- 5. 2, 3 Ground

1

138 243.25 .15 1003

1703 6, 2, 5^ 5, 2, 4 Ground 138 240.77 .15 1003
1703 6, 3, 3^ 5, 3, 2 (iround

1 138 195.85 .15 1003

1703 6, 3, 4^ 5. 3, 3 (iround 1 138 195.85 .15 1003
1703 7, 0, 7^ 6, 0, 6 (iround 1 161 317.87 .15 1003
1703 7, 1, 6^ 6, 1, 5 Ground

1

162 138.74 .15 1003

1703 7, 1, 7^ 6, 1, 6 Ground 160 482.02 .15 1003
1703 7, 2, 5^ 6, 2, 4 Ground 1 161 282.99 .15 1003

1703 7, 2, 6*- 6, 2, 5 Ground
1 161 279.15 .15 1003

1703 7, 3, 4^^ 6, 3, 3 Ground 161 227.43 .15 1003
1703 7, 3, 5^ 6, 3, 4 Ground

1

161 227.43 .15 1003

1703 7, 4, 3^ 6, 4, 2 Ground 161 152.23 .15 1003
1703 7, 4, 4^ 6. 4, 3 Ground

1
161 152.23 .15 1003

1703 8, 0, 8^ 7, 0, 7 Ground 184 3.59.48 .15 1003
1703 8, 1, 7<— 7, 1, 6 Ground

1
185 298.79 .15 1003

1703 8, I. 8^ 7, 1, 7 Ground
1

183 405.55 .15 1003

1703 8, 2, 6^ 7, 2, 5 Ground 184 322.43 .15 1003

1703 8, 2, 7^ 7, 2, 6 Ground 184 316.65 .15 1003

1703 8, 3, 5^ 7, 3, 4 Ground 184 257.81 .15 1003

1703 8, 3, 7, 3, 5 Ground 184 257.81 .15 1003

1703 8, 4, 4^ 7, 4, 3 Ground
1

184 171.91 .15 1003

1703 8, 4, 5^ 7, 4, 4 Ground —184 171.91 .15 1003

1703 9, 0, 9<— 8, 0, 8 Ground 207 400.07 .15 1003

1703 9, 1, 8^ 8, 1, 7 Ground
1

208 457.72 .15 1003

1703 9, 1. 9^ 8. 1, 8 Ground 206 327.94 .15 1003

1703 9, 2, 7^ 8, 2, 6 Ground 207 361.21 .15 1003

1703 9, 2, 8^ 8, 2, 7 Ground
1

1
207 352.88 .15 1003

1703 9, 3. 8, 3, 5 Ground
1

207 287.,36 .15 1003

1703 9, ,3, 7^ 8, 3, 6 Ground
1

207 287.36 .15 1003

1704 1, 0, 1^ 0, 0, 0 Ground 1
1

1 23 095.02 .05
1

991

1704 1, 0, 1^ 0. 0, 0 Ground . 2
i

1 23 095.46 .05 991

1704 1, 0, 1^ 0, 0, 0 Ground 0 1 23 096.05 .05
1

991

1704 1, 0, 1<— 0, 0, 0 Ground 23 096.7 178

1704 4, 0, 4^ 3, 0, 3 Ground
1

92 379.68 .15
1

1003

1704 4, 1, 3^ 3, 1, 2 (iround 92 853.53 .15
1

1003

1704 4, 1, 4^ 3, 1, 3 Ground 91 894.81 .15
!

1003

1704 4, 2, 2^ 3. 2, 1 Ground 92 356.46 .15
!

1003

1704 4, 2. 3^ 3, 2. 2 Ground 92 355.67 .15
1

1003

1704 4, 3, 1^ 3, 3, 0 Ground
|

92 325.35 .15 1003

1704 4, 3, 2^ 3. 3, 1

!

Ground
|

92 325.35 .15 1003

I 238-605 0-68—24



Hydrazoic Acid Spectral Line Table

Isotopic Species TrI Rotational viD. oiaie Hyperfine Frequency Acc. iiei.

No. Quantum Nos. IT' IT'r
r? r?

r MHz ±MHz

A
u. 4 i-jrounu 110 4- / 0. lo 1 R.10 lUUo

c
o. 1

,

1A, 0
/~- 1wrouna 1 1 A Cifk^ 70i 10 uoo. /y 1 1;,.10

1704 c:

1, i. 4 Ground 114 867.30 .15 1003
1704 cr

O, 9Z, 2 Ground 115 445.25 .15 1003
1 704. 5, 2, 4^ 4, 2, 0 Ground lie: A Art Q

1

IID 4'4'O.Ol .10 1 nnQlUUo

1 704. r
•5,

g
•->•, Z* 4, Q

•J, 1
r 1

Li^rouna 1 10 ^-UO.Oo 1 c:
.10 lUUo

1 704. r
J? Q 9Z Ground lie Afi^ilo 4'Ua.Oo 1.10 1 nnQlUUo

1704 z;

5 Ground 138 565.84 .15 1003
1704 1, 1, 4 Ground 139 277.82 .15 1003

6, 1, 6*- 5, 1,
c0 Ground 1 ^7 QQO AO .10 lUUo

1 7C\/L 0, 9 /I 4: C 9z. Q vjrouna 1 i^QQ A7loo 000,0 / .10 lUUo
o 9z. Ground 1 qQ c:qi 91loo 001.Zl 1 ^.10 1 nnQlUUO

1704 /: Q 0^ c0* 0, 2 Ground 138 485.62 .15 1003
1704 O 4* 0, 3 Ground 138 485.62 .15 1003
1 7nd 6, 4, 2^ 5, 4, 11 Ground 100 4'ZU.Zo .10 1 nnqlUUO

1 704. o. 4',
A
4, 9Z O^round 138 420.28 1 c:

.10 lUUO
1 704. 7 u, 7<— 1^ 0 Ground 161 657.34 1.10 1 nnqlUUO
1704 7 1

,

0^ D, 1 5 Ground 1 162 488.56 .15 1003
1704 7 1 1 6 Ground 160 810.95 .15 1003
1 704. 7, 2, 5^ 6, 2, 4 Ground 161 621.98 .10 lUUO

1 704. 7 9 9 r. r A
V7round 161 617.96 lUUO

1 704 7 •J*
4.^ a

0,
00 Ground 161 565.21 . lO lUUO

1704 7 Q
o*^ 0, 4 Ground 161 565.21 .15 1003

1704 QO, 7 Ground 184 747.53 .15 1003
1 704 8, 1, 7^ 7, 1,

<;0 Ground 185 698.56 1 c
. 10 100^

1 704 Q 1
1 ^

1 7 183 781.39 1 c.10 1 00^
1704 O

O, 9 9Z, 0 Ground 184 709.52 1 c.10 1 00^

1704 o
o. 9Z, 9z. 6 Ground 184 703.68 .15 1003

1704 Qo.
o
a,

c< 7 0 4 Ground 184 643.88 .15 1003
1 704 8, 3, 6^ 7, 3, 0 Ground 184 643.88 1 nn^lUUO

1 704 Q A /I ^ 7 4, q Oround 184 556.52 1 c.10 lUUO
1 704 QO, 4,

/I 44^ Ground 184 556.52 1 c.10 lUUO

1704 Q nu. A
U, 8 Ground 207 835.99 .15 1003

1704 9, 1, 8^ 8, 1, 7 Ground 208 907.54 .15 1003
1 7(1/1 9, 1, 9*- 8, 1, p0 Ground 206 750.75 1 ^.10 1 nn^lUUO

1 704, 9, 2, 7^ 8, 2, 0 Oround 207 797.01 1 ^.10 lUUO

1704 9, 2, 8^ 8, 2, 7 Ground 207 788.33 .15 1003

1704 9, 3, 6^ 8, 3, 5 Ground 207 721.44 .15 1003

1704 9, 3, 7^ 8, 3, 6 Ground 207 721.44 .15 1003

1705 1, 0, 1^ 0, 0, 0 Ground 23 814. 178
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1710 - Water
Hydrogen Oxide

H,0

Molecular Constant 'I'ahle

HjO

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz MHz
A

Amu A^
K

1711 819332.9 F 436 797.7 F 284503.1 F

HDO'« c. 1712 703960.9 M 273 595.7 M 192 871.4 M 9.1 36.8 -.684

1713 461490. M 217 740. M 145460. M
HDO" Cs 1714

Id.

No. Debye
Ml.

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm 1/cm
OI,. d

1/cm
&j„ d

1/cm

1711

1712

1713

1714

0. X

0. X

1.84 M
1.85 M
1.87 M

0. X
0. X
0. X

.313

.313

-8.13

OD
OD

References:

ABC: 423,555,1029 Dj: 555 Djk: 555 k: 555 jx: 167,333 eQq: 789,920

Add. Ref. 5,24,48,49,65,93,108,109,139,212,279,362,396,417,424,427,435,468,469,487,497,518,557,558,627,633,643,650,672,678,717,739

787,788,801,842,843,893

For species 1712, the following centrifugal distortion parameters are given in ref. 555: Dk = 287 MHz, 8j= 3.333 MHz, R,5= 7.877 MHz,

R« =- 0.572 MHz, R<'<) = 3.12 MHz, R<^i = -8.20 MHz, R<>'= 50.0 MHz.

^^^er Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F' F MHz ±MHz

1711 3, 1, 3^ 2, 2, 0 Ground 183 311.30 .30 533
1711 6, 1, 6^ 5, 2, 3 Ground 22 235.22 .05 80

HDO'6 1712 1, 1, 0^ 1, 1, 1 Ground 80 578.15 673
1712 2, 1, 1^ 2, 1, 2 Ground 241 561.3 673
1712 2, 2, 1-^ 2, 2, 0 Ground 1 3/2 2 5/2 10 278.0796 .001 1002 >

1712 2, 2, 1^ 2, 2, 0 Ground 3 5/2 3 7/2 10 278.1365 .001 1002 >

1712 2, 2, 1^ 2, 2, 0 Ground 1 1/2 1 3/2 10 278.1681 .001 1002'

1712 2, 2, 1^ 2, 2, 0 Ground 3 5/2 1 3/2 10 278.2255 .001 1002'
1712 2, 2, 1^ 2, 2, 0 Ground 10 278.2455 .001

1

1002'
1712 2, 2, 1^ 2, 2, 0 Ground 1 3/2 3 5/2 10 278.2643 .001 1002 '

1712 2, 2, 1^ 2, 2, 0 Ground 1 3/2 1 1/2 10 278.3234 .001 1002'
1712 2, 2, 1*- 2, 2, 0 Ground 3 7/2 3 5/2 10 278.3554 .001

1
1002 '

1712 2, 2, 1^ 2, 2, 0 Ground 2 5/2 1 3/2 10 278.4126
1

.001
1

1002'
1712 3, 2, 1^ 3, 2, 2 Ground 50 236.30

1

673
1712 3, 3, 0^ 3, 3, 1 Ground 3 5/2 2 3/2 824.4754

[

.002
1

985'
1712 3, 3, O'^ 3, 3, 1 Ground 4 9/2 4 7/2 824.5074 .002

1

985'
1712 3, 3, 0-^ 3, 3, 1 Ground 3 5/2 4 7/2 824.5247 .002 985'

1. See references given for accuracy of frequency differences.
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Water Spectral Line Table j IE

Isotopic Species T J
Id. Rotational \/'U c»«*^Vib. btate Hyperfine Frequency Acc. net.

No. Quantum Nos.

—L-

f r MHz ±MHz

1712 3, 3, O'^ 3, 3, 1
1

Oround 3 7/2 3 5/2 824.5488 .002 985 '

1712 3, 3, 0<— 3, 3, 1
[

Ground 3 7/2 4 9/2 824.5685 .002 985

'

1712 3, 3, 0<— 3, 3, 1 Ground 2 5/2 4 7/2 824.6042 .002 985'

1712 3, 3, 0*— 3, 3, 1
1

Ground 824.6706 .002 985 '

1712 3, 3, 0^ 3, 3, 1
[

Ground 2 .5/2 4 7/2 824.7419 .002 985

'

1712 3, 3, O'^ 3, 3, 1
1

Ground 3 7/2 4 9/2 824.7730 .002 985

'

1712 3, 3, 0<— 3, 3, 1
[

Ground 3 7/2 3 5/2
OO/I "7nA/loz4. /yu^ .002 985 '

1712 3, 3, 0*— 3, 3, 1 Ground 3 5/2 4 7/2 824.8136 .002 985'

1712 3, 3, 0<— 3, 3, 1
1

Ground 4 9/2 4 7/2 824.8341 .002 985'

1712 3, 3. 0^ 3, 3, 1
1

Ground 3 5/2 2 3/2 OZ4-.000 / .002 985 '

,

- 1712 3, 2, 1<— 4, 1, 4
j

Ground M 460.40 167

1712 4, 2, 2«— 4, 2, 3
i

Ground 143 727.

z

673
1712 4. 3, l'^ 4, 3, 2 Ground 5 702.78 555
1712 5, 0, 5^ 4, 2, 2 Ground 2 887.4 .1 415
1712 5. 1. 5^ 4, 2, 2

[

Ground T OA "7 "70 O120 778.2 673

1712 5, 3, 2<— 5, 3, 3
1

Ground 22 307.67 .05 110

1712 5, 4, 1*- 5, 4, 2
1

Ground 5 11/2 5 9/2 486.266 .002 985

'

1712 5, 4, 1*— 5, 4, 2 Ground 5 11/2 4 9/2 486.450 .002 985'

1712 5, 4, 1<— 5, 4, 2 Ground 5 11/2 6 13/2 486.487 .002 985'

1712 5, 4, 1*- 5, 4, 2
1

Ground A ct^ r" art
486.528 .002 985

'

1712 5, 4, 1*— 5, 4, 2
I

Ground 5 11/2 6 13/2 486.569 .002 985

'

1712 5, 4, 1*— 5, 4, 2 Ground 5 11/2 4 9/2 486.606 .002 985

'

1712 6, 1, 6-^ 5, 2, 3 Ground 138 530.4 673
1712 6, 4, 2^ 6, 4, 3 Ground 2 394.56 .05 415

1712 7, 1, 7^ 6, 2, 4
1

Ground ooA OO26 880.38 .05 555

1712 7, 4, 3^ 7, 4, 4
1

Ground 8 577.7 .1 555
1712 8, 4, 4^ 8, 4, 5

!

Ground 24 884.77 .05 555
1712 9, 5, 4*- 9, 5, 5

1

Ground 3 044.71 .10 415

1712 10, 5, 5-^10, 5, 6
1

Ground 8 836.95 .1 555
1712 11, 5, 6^11, 5, Ground 22 581.1 .2 555

1712 12, 6. 6<—12, 6, 7
i

Ground 2 961. 1. 415

1713 3, 1, 3^ 2, 2, 0
1

Ground 7/2 3 5/2 2
lA AlA OA!
10 919.301 .001 777

1713 3, 1, 3*- 2, 2, 0
1

Ground 9/2 5 7/2 4 10 919.357 .001 777

1713 3, 1, 3^ 2, 2, 0
1

Ground 5/2 4 3/2 3 10 919.521 .001 777

1713 3, 1, 3^ 2, 2, 0 Ground 9/2 3 7/2 2 10 919.603 .001 777

1713 4, 2, 3<— 3, 3, 0
1

Ground 43 414.57 673

1713 4, 4, 0^ 5, 3, 3
i

Ground 55 482.32 673

1713 4, 4, 1<— 5, 3, 2 Ground 10 947.13 .05 555

1713 6, 1, 6^ 5, 2. 3
1

Ground 90 916.8 673

HDO" 1714 2, 2, 0<— 2, 2, 1
1

Ground 10 3/4.06

1714 3, 2, Ground OO 0 "7/1 A16 3/4.4 AC
.05

OAO
-

1714 3, ^ 2, Ground 23 481.6 .05 902

1714 3, ^ 2,
1

Ground 23 585.6 .05 902

1714 3, ^ 2. Ground 23 646.3 .05 902

1714 3, 2, Ground 24 256.0 .05 902

1714 3. ^ 2, Ground C\ A OOA C24 280.5 .05 902

1714 3. ^ 2, Ground 24 384.9 .5 902

1714 3, 2,
1

Ground 24 472.6 .5 902

1/14 3. 2,

]

irround o/i coo 024 528.8
r
.5

AAO

1. See references given for accuracy of frequency differences.

360



1720 — Hydrogen Sulfide Molecular Coostanl Table

HjS Cjv H2S

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
D,,K

MHz
A

Amu A^

H2S" 1721 309985.4 F 270832.5 F 141681.9 F

D2S'' 1722 164 196.4 F 140 722.6 F 73 868.87 F

1724 316304. M 276512. M 147,536. M
P̂
2v 1 /ZD 315 735. M 276 512. M 147 412. M

^2v 1726 315 201. M 276512. M 147 296. M
HDS^2 C.S 1727 290259.1 M 145 219.5 M 94314.84 M 27.380 -.47767

DaS^^ C2V 1731 .451

1

Id.

No.
Ma

Debye
Ml.

Debye
fj.,

Debye
cQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
oji, d

1/cm
cu,. d

1/cm
£0(1 d

1/cm

1721

1725

1727

.897 G

1.02 M 0. X

0. X

0. X
-32 aa -8 bb 40 cc

References:

ABC: 278,425,677,846 DjkI 278 k: 278,846 m: 278,995 eQq: 425

Add. Ref. 49,137,201,277,301,677.847

For species 1727: (A -C)/2 = 97924.2 MHz, Dk=- 4.9166 MHz, Ref. 278.

No Spectral Lines for Species 1721-2-3

II

J
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Hydrogen Sulfide Spectral Line Table

Isotopic Species la. Rotational
1

Vib. State
1

Hyperfine 1 Frequency A 1Acc.
1

Ref.
No. Quantum Nos.

1

F/
1
F' F,

1
F

1

MHz ±MHz
1

H2S32 1724 1, 1, 0^ 1. 0,

—

1

1
1

Ground 168 762.51

^

\

.35
1

425
1724 z. 2, 0^ 2, 1, 1 Ground 216 710.42 .45 425

1725 1
1. 1. 0-^ 1, 0, 1 Ground

1 1 1 1

i

168 322.63 .35
1

425

H S3'' 1 79Ai / ZO 1, 1, 0^ 1, 0,
1
1

{

Ground
1

10/ ylU.57
1

.35
1

425

1 797
1, 1, 0^ 1, 1,

1 Ground ol 0/a.z7 .05
1

278
1 797 2, 2, 0^ 2, 2, 1

I

Ground
1 1 1 1

I 1 000 00
II loi.od .05

j

278
1727 3, 2, 1^ 3. 2, 2

1

Ground
1 1 1

53 200.93 .05
1

278
1727 4, 3, 1^ 4, 3, 2

1

Ground
1 1

10 861.07 .05
1

278
1 797

5, 3, 2^ 5, 3,
Q Oround

1
40 929.20 .05

j

278

1 797 6, 4, 2^ 6, 4, 0
1

Ground 7 936.74 .05
1

278
1 797

7, 4, 3-^ 7, 4, /I Ground
1 1 1

1

27 566.31 .05
1

278
1727 8, 4, 4-^ 8, 4, 5 Ground 75 551.73 .05

i

278
1727 9, 5, 4^ 9, 5, 5

t

Ground 17 212.61 .05 278
1 797 10, 5, 5-^10, 5, D

j

Ground
1 1 1 1

4/ 905.36 .05
1

278

1727 11, 6, 5^11, 6, 6
1

Ground 10 235.81 .05
!

278
1 797 12, 6, 6^12, 6,

7 Ground 00 OA 0 O/lZO 84z.o4 .05
1

278

I 1 1 7 .7 1 79Q 2, 2, 0^ 2, 2, 1 Ground
1 i

3/2
1

1/2|
11 OC 1 0011 zol.zo 584

1 79R 2, 2, 0«- 2, 2, 1 11 Ground 5/2 7/21 11 LZiA.OZ) 584
1728 2, 2, 0^ 2, 2, 1 Ground

1 1

5/z
1
3/2| 11 254.82 584

1728 2, 2, 0«- 2, 2, 1 Ground
1

1/2 1/2 11 257.16
1

584

-
1 79ft1 / zo 2, 2, 0^ 2, 2, 1

1

Ground
1 1

7/2
i
7/2[ 11 ZOO.DO CO/1

1 79Q 2. 2, 0^ 2, 2, i
}

Ground
1

3/2 3/2|
11 OCA AO
11 259.09 584

1728 2, 2, 0^ 2, 2, 1 Ground 5/2 5/2 11 260.52 584
1728 2, 2, 0^ 2, 2, 1 Ground 3/2 5/2 11 264.78

1

584
1 /zH 2, 2, 0^ 2. 2, 1

1

L^round 7/2 5/2 11 Z06.00

1 700 4, 3, 1^ 4, 3, z Ground
1 I

5/2 5/2

1

1 A QQA CT/I
lU ooU.o4 CQ/1oo4

1728 4, 3, 1^ 4, 3, 2 Ground |ll/2 jll/2] 10 830.83 584
1728 4, 3, 1^ 4, 3, 2 Ground 7/2 7/2 10 831.37

1

584
1 (ZO

1

4, 3, 1^ 4, 3, 2 Oround 5/2 5/2 lU ool.OO DO'+

tiUj 1 "Ton
1 /zv

1

1, 1, 0^ 1, 1, 1
1

Ground cA n 1 0 o"?oU yiz.z /
070z/o

1 "700
1 /zV

1

2, 2, 0^ 2, 2, 1
1

Lrround 11 0 0 c /I c:
11 Z00.40 070z /o

1729 3, 2, 1^ 3, 2, 2 Ground 52 979.67 278
1729 4, 3, 1^ 4, 3, 2 Ground 10 802.36

1
278

1 7901 / zy
1

7, 4, 3<- 7, 4. 4 Ground Z/ oVZ.UU 97ftZ/o
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1740 - Hydrogen Selenide Molecular Constant l able

HjSe C^v HjSe

Isotopic Species
Pt

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
n
MHz MHz

A

Amu A^

HjSe"* Co 1741 245381. M 231 778. M 117 139. M
HzSe" C„ 1742 M 231 777. M 117 120. M

Co 1743 z45 229. M 231 791. M 117 107. M
HaSe"" Co 1744 24b Uol). M 231 772. M 117063. M
HjSe*^ Co 1745 M 231 772. M 117029. M
DzSe^" Co 1746 IOC 0/1^ A TIC HA^ A115 9U6.4 IVl 59614.5 M
DjSe" Co 1747 M 1 15 906.2 M 59 596.0 M
DzSe'" Co 1748 1 OC lOA f\LZd /o'+.U M lie flA^ ft115 906.4 M 59 577.9 M
DzSe™ Co 1749 125629.5 M 115906.1 M 59542.9 M
DaSe^^ Co 1751 125482.7 M 115906.5 M 59 509.7 M
HDSe'^ Cs 1755 .00022 -.47889

HDSe'" c. 1756 .00021 -.47906

HDSe"" Cs 1757 .00022 -.47926

HDSe«2 Cs 1758 .00022 -.47959

HDSe^« Cs 1759 .00023 -.47882

Id.

No.
fJ-a

Debye
Ml.

Debye
Mc

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

(Oa d

1/cm
ttJh d

1/cm
Wj. d

1/cm
(Oa d

1/cm

1749

1755

1756

1757

.24 M

.62 M

.62 M

.62 M

References:

ABC: 888,978 Djk: 888 k: 888 fJ.: 691, 888,

Add. Ref. 49,796,877

Species 1755 1756 1757 1758 1759 Ref.

Dk (MHz) -.000357 -.000358 -.000338 -.000372 -.000371 888

Rs (MHz) -5870 -5750 -6000 -5430 -5710 888

Re (MHz) 275000 288000 272000 299000 308000 888
Sj (MHz) 41000 36400 38500 31000 35600 888
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Hydrogen Selenide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Ace. Ref.

No. Quantum Nos. f; F' F MHz ±MHz

HjSe'^ 1741 I I Q<— I 0 \ l^rounQ 100 9 1 Q 1 AIZO iiiV.lVJ

1741 2 2, 0^ 2, I, 1 Ground 142 783.02 691
1741 3 3, 0^ 3, 2, 1 Ground 166 488.14 691

HjSe'''^ 1742 I I J 0, J OUilU 1^0 100. 4*U

1742 2 2, 0^ 2, 1! 1 Ground 142 623.48 691
1742 3 3, 0^ 3, 2, 1 Ground 166 163.20 691

1743 I I 0*— J 0 I LyrouncI 1 98 rtOS 701^0 070. i \j

1743 2 2. 0^ 2] 1] 1 Ground 142 469.58 691

1743 3 3, 0^ 3, 2, 1 Ground 165 847.57 691

n2'-^e 17d4 o«— 1_ 0, round 1 97 Q7^ dOiz 1 y 1 0.4-0 ^iQl

1744 2 2] 0^ 2! 1! 1 Ground 142 171.86 691

1744 3 3, 0^ 3. 2, 1 Ground 165 240.46 691

HjSe*^ 1745 1 1, 0^ 1, 0, I \J I IJli 1 11.1 iz, 1 000.00 07

1

1745 2 2, 0^ 2, 1, 1 Ground 141 889.02 691

1745 3 3 3, 2_ 1 Ground 164 663.10 691

D^Se^" 1746 1 1. 1^ 0, 0, 0 Ground 185 549.92 691

1746 1 1, 1, 0, 1 Ground 66 330.78 691

1746 2 1, 1^ 2, 0, 2 Ground 1 70 071 ftQlvjy 1

1746 2 2, 0*- 2, 1, 1 Ground 77 542.71 691

1746 3 3 0^ 3 2 1 Ground 96 423.40 691

DjSe" 1747 1 1, 1^ 0. 0. 0 Ground 185 448.96 691

1747 1 1. 0^ 1, 0, 1 Ground 66 266.82 691

2 1, 1^ 2, 0, 2 Ground 170 1071/0 10 / .00 ftQluy 1

1747 2 2, 0^ 2, 1, 1 Ground 77 377.10 691
1747 QO 0,

Q 9 1 Ground 96 073.00 691

D^Se^s 1748 1 1, 1^ 0, 0, 0 Ground 185 350.80 691

1748 1 1, 0^ 1, 0, 1 Ground 66 204.87 691
1 7dR 2 1, 1^ 2, 0, 9 Ground 1 70 1 d9 70

1748 2 2. 0^ 2, 1, 1 Ground 77 216.40 691

1748 3 3 3 2 1 Ground 95 733.92 691

D^Se*" 1749 1 1, 1^ 0. 0, 0 Ground 185 161.28 691

1749 1 1, 0^ 1, 0, 1 Ground 66 085.41 691
1 7dQ 2 1, 1*- 2, 0, 2 Ground 1 70 911 ^01 i \J L L .00 691

1749 2 2, 2, 1, 1 Ground 76 907.04 691

1749 3 3, 3, 2^ 1 Ground 95 082.56 691

D,SeS2 1751 1 1, 1*- 0, 0, 0 Ground 184 981.28 691

1751 1 1. 0^ 1, 0, 1 Ground 65 971.71 691

1751 2 1, 1-^ 2, 0, 2 Ground 1 7fl 977 03 691

1751 2, 2, 0^ 2, 1, 1 Ground 76 612.14 691

1751 3 3, 0^ 3, 2, 1 Ground 94 462.12 691

D^Se'^ 1754 Not Reported Ground 152 808.24 691

1754 Not Reported Ground 152 955.12 691

Not Reported Vil OUIIU 153 1 96 1

9

691

1754 Not Reported Ground 153 214.14 691

1754 Not Reported Ground 153 312.56 691

1754 Not Reported Ground 153 842.64 691

1754 Not Reported Ground 153 877.80 691

1754 Not Reported Ground 153 920.46 691
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Hydrogen Selenide

Isotopic Species

DjSe"

HDSe"

HDSe^s

HDSe

HDSe*^

HDSe^'

Id.

No.

1754
1754

1754
1754

1754

1754

1754

1754

1755

1755

1755

1755

1755

1755

1755

1755

1756
1756

1756

1756

1756

1756

1756

1756

1756

1757
1757

1757

1757

1757

1757

1757

1757

1757

1757

1758

1758

1758

1758

1758

1758

1758
1758

1759
1759

1759
1759

1759

1759

1759

1759

Rotational

Quantum Nos.

Not Reported
Not Reported
Not Reported
Not Reported
Not Reported

Not Reported
Not Reported
Not Reported

1, 1, 1^ 1, 1

2, 2, 1-^ 2, 2

3, 2, 2^ 3, 2

4, 3, 2^ 4, 3

5, 3, 3^ 5, 3

7, 4, 4^ 7, 4
9, 5, 5^ 9, 5

11, 6, 6^11, 6

1, 1, 1^ 1, 1

2, 2, 1^ 2, 2

3, 2, 2^ 3, 2

4, 3, 2*- 4, 3

5, 3, 3^ 5, 3

7, 4, 4*- 7, 4

9, 5, 5^ 9, 5

10, 5, 6^10, 5

11, 6, 6^11, 6

1, 1, 1^ 1, 1

2, 2, 1^ 2, 2

3, 2, 2^ 3, 2

4, 3, 2^ 4. 3

5, 3, 3^ 5, 3

7, 4, 4^ 7, 4

9, 5, 5^ 9, 5

10, 5, 6<-10, 5

11, 6, 6^11, 6

12, 6, 7^12, 6

1, 1, 1^ 1, 1

2, 2, 1^ 2, 2

3, 2, 2*- 3, 2

4, 3, 2^ 4, 3

5, 3, 3^ 5, 3

7, 4, 4*

9, 5, 5*

11, 6, 6*

- 7, 4
- 9, 5

-11, 6

1, 1, 1^ 1, 1

2, 2, 1^ 2, 2

3, 2, 2*- 3, 2

4, 3, 2^ 4, 3

5, 3. 3<- 5, 3

7, 4, 4<

9, 5, 5*

11, 6, 6*

- 7, 4
- 9, 5

-11, 6

Vib. State

Ground
Ground
Ground
Ground
(Ground

Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground

Hyperfine
F' F' F

Spectral Line Table

Frequency
MHz

154 001.70
154 080.18

181 6.58.80

182 226.76

182 279.28

184 266.88

184 655.68

185 062.80

41 549.0

9 1.55.85

43 183.1

8 793.95

33 157.4

22 ,302.3

13 918.3

8 280.0

41 534.1

9 149.65

43 156.8

8 786.05

33 129.7

22 277.6

13 899.3

38 724.0

8 266.6

41 504.5

9 138.55

43 106.6

8 771.05

33 075.4

22 230.0

13 862.65

38 629.0

8 240.6

23 249.8

41 476.1

9 127.75

43 058.4

8 756.7

33 023.0

22 184.4

13 827.7

8 215.8

41 565.4

9 161.50

43 209.8
8 801.85

33 188.2

22 327.7

13 937.8

8 293.6

Acc.

±MHz
Ref.

691

691

691

691

691

691

691

691

888
797

888
797

888
797

888
797
888
797

797

888
888

888
797

888
797

797

888

797

888
797

888

797

888

888
797

888
797

888
797
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1760 — lodosilane Molecular Constant Table
lodosilicane

HjISi SiHsI

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
DjK
MHz

A
Amu A'^

K

C3V 1761 3 215.52 M 3215.52 M .0013 .0202

Id.

No.
Ma

Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d
1/cm

a>b d
1/cm

ajf d
1/cm

Wd d
1/cm

1761 -1244.8 P"

References:

ABC: 720 Dj: 72O Djk: 720 eQq: 72O

Add. Ref. 493

lodosilane Spectral Line Table

Isotopic Species Id. Rotational Vib. State
1

Hyperfine Frequency Acc. Ref.

No. Quantum Nos. f;
I

f'
I

F MHz ±MHz

1761 4, 0^ 3, 0 Ground
i i

7/2| 5/2 25 685.10 •1 720
1761 4, 0^ 3, 0 Ground

1 1
9/2! 7/2 25 713.59 720

1761 4, 0^ 3, 0 Ground [13/21 11/2 25 733.43 720
1761 4, 0^ 3, 0 Ground 111/2 9/2 25 740.94 720
1761 4, 1^ 3. 1 Ground

I 1

7/2| 5/2 25 689.74 720

1761 4, 1^ 3, 1 Ground
1 1

9/2| 7/2 25 702.85 720

1761 4, 1^ 3, 1 Ground !11/2| 9/2 25 725.23 720

1761 4, 1^ 3, 1 Ground
1 i

13/21 11/2 25 742.37 720

1761 4, 2<- 3, 2 Ground
1
9/2| 7/2 25 670.18 720

1761 4. 2^ 3, 2 Ground
1

|11/2| 9/2 25 679.38 720

1761 4, 2<- 3, 2 Ground
1 1

7/2| 5/2 25 704.16 720

1761 4, 2^ 3, 2 Ground
[ 1

5/2| 3/2 25 758.20 720

1761 4, 2^ 3, 2 Ground 13/2 11/2 25 768.92 720

1761 4, 3^ 3, 3 Ground
1

11/21 9/2 25 605.80 720

1761 4, 3^ 3, 3 Ground
1 1

9/2| 7/2 25 614.02 720

1761 4, 3^ 3, 3 Ground
1

|13/2| 11/2 25 812.69 720

1761 4, 3^ 3, 3 Ground 5/2| 3/2 25 864.27 720

1761 5, 0^ 4, 0 Ground
1

7/2 5/2 32 127.83 720

1761 5, 0^ 4, 0 Ground
1

9/2 7/2 32 134.64 720

1761 5, 0^ 4, 0 Ground
1

11/2| 9/2 32 151.21 720

1761 5, 0^ 4, 0 Ground
1

|15/2| 13/2 32 161.12 720

1761 5, 0^ 4, 0 Ground
1

|13/2| 11/2 32 166.04 720

1761 5, 1^ 4, 1 Ground
1 1

7/2| 5/2 32 134.64 1 720

1761 5, 1^ 4, 1 Ground
i

|11/2| 9/2 32 144.78 720

1761 5, 1^ 4. 1 Ground 13/2 11/2 32 159.40 720

1761 5, 1*- 4, 1 Ground
1

il5/2| 13/2 32 166.04 720

1761 5, 2^ 4, 2 Ground 11/2 9/2 32 125.17 720

1761 5, 2^ 4, 2 Ground
1

9/2 7/2 32 132.25 720

1761 5, 2<- 4, 2 Ground 113/2 11/2 32 138.83 720

1761 5, 2^ 4, 2 Ground 115/2 13/2 32 180.53 720
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lodosilane

Isotopic Species Id.

No.
Rotational

Quantum Nos.

Spectral Line Table

Vib. State Hyperfine
f;

I
F'

Si^^HsI'" 1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

1761

5, 3*

5, 3*

5, 3*

5, 3*

5, 4*

5, 4*

5, 4*

6, 0*

6, 0*

6, 0*

6, 0*

6, 0*^

6, 0^

6, 1*^

6, U

6, K
6, 1*-

6, 2^

6, 2*-

6, 2<-

6, 2^

6, 2<-

6, 2*-

6, 3^

6, 3*-

6, 3*-

6, 3*-

6, 3*-

4, 3

4, 3

4, 3

4, 3

4, 4

4, 4

4, 4

5, 0

5, 0

5, 0

5, 0

5, 0

5, 0

5, 1

5, 1

5, 1

5, 1

5, 2

5, 2

5, 2

5, 2

5, 2

5, 2

5, 3

5, 3

5, 3

5, 3

5, 3

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground
Ground
Ground

Ground
Ground
Ground

11/2

13/2

9/2

15/21

11/21

I

13/21

15/2j

9/2!

11/21

7/2|

I

13/21

17/2

15/2

13/2

7/2

15/2

17/2

13/2

11/2

15/2

9/2

17/2

7/2

13/2

11/2

15/2

9/2

17/2

9/2

11/2

7/2

13/2

9/2

11/2

13/2

7/2

9/2

5/2

11/2

15/2

13/2

11/2

5/2

13/2

15/2

11/2

9/2

13/2

7/2

15/2

5/2

11/2

9/2

13/2

7/2

15/2

Frequency
MHz

32 092.41

32 105.13

32 129.89

32 204.60

32 046.03

32 059.38

32 237.95

38 567.79

38 572.70

38 575.61

38 584.21

38 590.02

38 593.85

38 580.18

38 581.91

38 590.02

38 592.81

38 567.79

38 567.79

38 579.11

38 579.11

38 601.31

38 601.31

38 547.50

38 561.14

38 561.14

38 592.81

38 615.65

Acc.
±MHz

Ref.

720

720
720

720
720

720
720
720
720
720

720
720

720
720
720

720

720
720
720
720

720
720

720
720
720

720
720
720
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1770 — Ammonia Molecular Constant Table

H3N Cjv NH3

Isotopic Species
Pt.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj
MHz MHz

A
Amu A^

K

N'''H3 C3V 1771 189000. M 298 000. M 22.680 -41.19

Cs 1773 -.315

Cs 1774 -.1385

N>-»D3 C3V 1775 5.670 -10.68

Id.

No.
Ma

Debye
Mh

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

6Ja d

1/cm
Wi, d

1/cm
co^. d

1/cm
(u,i d

1/cm

1771

1773

1774

1775

1.468 M -4.084 N'-*

-4.10 N"
-4.10 N'^

-4.080 N'"

950 1

References:

ABC: 749,1029 Dj: 879 Djk: 879 k: 330 /x: 258 eQq: 330,525,823 1029

Add. Ref. 1,2,4,11.12,13,14,16,17,18,20,23,27,28.36.37,38,44,45,46,50,51,52,56,.59,66,67,84.87,88.90,91,92,94,95,101, 107,114,122,138,140

148.149,150.151. 152.153,179,184,185,214,215,246,260,265,274,280.281.287.290,299,300,.303,304,305,310,320,324.325,328,329

337,338,362,365,369.388,399,400,418,419.420.452,453.465.520.524.525,532,567,629,632,640,661,677,681,683,687,693,705,714

722.742,748,751.757,758,760,761,769,770,790,793,794,811,812,821,840,878,879,898,927,1015.1016,1018,1019,1023,1024,1025,1027

Ref. 330 gives: for species 1773, (A- C)/2= 74350 MHz, k = -.315; for species 1774, (A- C)/2= 55200 MHz, /<= -.1385.

For species 1775, ref 823 gives eQq(D)=200 MHz.

For species 1774, some inversion splittings are also to be found in ref. 330.
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Ammonia Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperf'ine Frequency Acc. Ref.

No. Quantum Nos.
1

F'
1 F F MHz ±MHz

1771 1, 1*- 1, 1 Ground 23 694.49 .02 35
1771 2, 1-^ 2, 1 Ground 23 098.79 .02 35
1771 2, 2«- 2, 2 Ground 23 722.63 .02 35
1771 3, 1<- 3, 1 Ground 22 234.53 .02 35
1771 3, 2-^ 3, 2 Ground 22 834.17 .02 35

1771 3, 3-^ 3, 3 Ground 23 870.129 771 '

1771 3, 3*- 3, 3 Ground 23 870.129 662 '

1771 3, 3^^ 3, 3 Ground 23 870.130 841 '

1771 3, 3^ 3, 3 Ground 23 870.131 782 '

1771 4, 1^ 4, 1 Ground 21 134.29 .02 35

1771 4, 2^ 4, 2 Ground 21 703.36 .02 35
1771 4, 3-^ 4, 3 Ground 22 688.29 .02 35
1771 4, 4<— 4, 4 Ground 24 139.41 .02 35
1771 5, 1*- 5, 1 Ground 19 838.26 .02 623
1771 5, 1^ 5, 1 Ground 19 838.41 .02 623

1771 5, 2^ 5, 2 Ground 20 371.46 .02 35
1771 5, 3^^ 5, 3 Ground 21 285.27 .02 35
1771 5, 4<- 5, 4 Ground 22 653.00 .02 35
1771 5, 5-^ 5, 5 Ground 24 532.98 .02 35
1771 6, 1-^ 6, 1 Ground 18 391.46 .04 623

1771 6, 1*- 6, 1 Ground 18 391.65 .04 623
1771 6, 2-^ 6, 2 Ground 18 884.76 .04 623
1771 6, 3<— 6, 3 Ground 19 757.40 .04 623
1771 6, 4^ 6, 4 Ground 20 994.61 .02 35
1771 6, 5^ 6, 5 Ground 22 732.43 .02 35

1771 6, 6^ 6, 6 Ground 25 056.02 .02 35
1771 7, 1*- 7, 1 Ground 16 840.95 .04 623
1771 7, 1*- 7, 1 Ground 16 841.16 .04 623
1771 7, 2^ 7, 2 Ground 17 291.54 .04 623
1771 7, 3^ 7. 3 Ground 18 017.42 .04 623

1771 7, 4^ 7, 4 Ground 19 218.36 .04 623
1771 7, 5^ 7, 5 Ground 20 804.83 .02 35
1771 7, 6«— 7, 6 Ground 22 924.94 .02 35
1771 7, 7^ 7, 7 Ground 25 715.17 .02 35

1771 8, 1^ 8, 1 Ground 15 233.12 .04 623

1771 8, 1^ 8, 1 Ground 15 233.36 .04 623
1771 8, 2^ 8, 2 Ground 15 639.84 .06 623

1771 8, 3*- 8, 3 Ground 16 455.13 .04 623

1771 8, 4^ 8, 4 Ground 17 378.14 .04 623
1771 8, 5^ 8, 5 Ground 18 808.56 .04 623

1771 8, 6^ 8, 6 Ground 20 719.21 .02 35

1771 8, 7^ 8, 7 Ground 23 232.24 .02 35

1771 8, 8<- 8, 8 Ground 26 518.91 .10 100

1771 9, 1*- 9, 1 Ground 13 612.08 .04 623

1771 9, 1^ 9, 1 Ground 13 612.36 .04 623

1771 9, 2^ 9, 2 Ground 13 974.54 .08 623
1771 9, 3*- 9, 3 Ground 14 376.56 .06 623
1771 9, 4-^ 9, 4 Ground 15 523.96 .06 623
1771 9, S'^ 9, 5 Ground 16 798.22 .04 623
1771 9, 6-^ 9, 6 Ground 18 499.28 .04 623

1. These lines were obtained with an accuracy of .00005 MHz. Correct values are: 23 870.12931, 23 870.12942, 23 870.13005, and
23 870.13105 MHz.
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Ammonia Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc.
j

Ref.

No. Quantum Nos. V,
a

F,'
1

F'
i

E F MHz ±MHz

1771 9, 7^ 9, 7 Ground
1

20 735.44 .02
1

35
1771 9, 8<- 9, 8 Ground 1 23 657.48 .02

1

35
1771 9, 9^ 9, 9 Ground

1 27 478.00 .10 100
1771 10, I'^IO. 1 Ground 1 12 017.02 .020

1

752
1771 10, 1*-10, 1 Ground

1

12 017.30 .020
1

752

1771 10, 2^10, 2 Ground
1

12 336.48 .05
1

752
1771 10, 3<-10, 3 Ground 1 13 296.37 .06

i

623
1771 10, 4'^10, 4 Ground 1 13 700.96 .06

1

623
1771 10, S'^IO, 5 Ground

1 14 822.70 .06
1

623
1771 10, 6^10, 6 Ground

1

16 319.38 .04
1

623

1771 10, 7-^10, 7 Ground 18 285.55 .04
1

623
1771 10, 8*-10, 8 Ground 1 20 852.51 .02 35
1771 10, 9-^10, 9 Ground 24 205.29 .02 35
1771 10,10-^10,10 Ground 1 28 604.73 .10

1

100
1771 11, 1-^11, 1 Ground

1

10 481.73 .025
1

752

1771 11, 1-^11, 1 Ground 10 482.02 .025
1

752
1771 11, 2-^11, 2 Ground 1 10 759.82 .05 752

1771 11, 3^11, 3 Ground
1

10 536.30 .10 752
1771 11. 4^11, 4 Ground 11 947.14 .06 623
1771 11, 5^11, 5 Ground

1

12 923.10 .06
1

623

1771 11, 6^11, 6 Ground 14 224.74 .06
i

623
1771 11, 7'^11, 7 Ground 1 15 933.32 .06

1

623
1771 11, 8^11, 8 Ground 1 18 162.54 .04

1

623
1771 11, 9<-ll, 9 Ground 21 070.70 .02 35
1771 11,10*-11,10 Ground

1

24 881.90 .02
j

35

1771 11,11-^11,11 Ground 29 914.66 .10
1

100

1771 12, 1-^12, 1 Ground 1 9 032.81 .025 752
1771 12, 1-^12, 1 Ground 9 033.13 .025 752

1771 12, 2-^12, 2 Ground 1

9 272.10 .10
1

752

1771 12, 3-^12, 3 Ground
1

10 836.10 .05
1

752

1771 12, 4-^12, 4 Ground 10 293.46
1

.10 752

1771 12, 5-^12, 5 Ground
1

11 132.70 .05 752

1771 12, 6-^12, 6 Ground
1

12 251.46 .06 623

1771 12, 7-^12, 7 Ground 1 13 719.51 .08
1

623

1771 12, 8^12, 8 Ground
1

15 632.88 .08
1

623

1771 12, 9-^12, 9 Ground 18 127.32 .04
1

623

1771 12,10-*-12,10 Ground 1
21 391.55 .05

1

57

1771 12,11-^12,11 Ground
1

25 695.23 .02 35

1771 12,12-^12,12 Ground
1

31 424.97 .10 100

1771 13. 2-^13, 2 Ground
1

7 894.37 .05 752

1771 13, 4-^13, 4 Ground 8 762.87 .05
1

752
- 1771 13, 5-«-13, 5 Ground 1 9 476.06 .10 752

1771 13, 6<-l3, 6 Ground 1 10 426.76 .10 752

1771 13, 7-^13, 7 Ground 1
11 673.16 .05 752

1771 13, 8<-13, 8 Ground 13 297.49 .10 623

1771 13, 9-^13, 9 Ground 15 412.52 .06
1

623

1771 13,10^13,10 Ground 18 177.99 .06
1

623

1771 13,12-^13,12 Ground 26 655.00 .10 100

1771 13,13-^13,13 Ground 33 156.95 .10
i

100

1771 14, 3-^14, 3 Ground 9 670.78 .10 752
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Ammonia Spectral Line Table

Isotopic Species id. Rotational Vib. state Hyperfine Frequency
I

Acc. Ref.

No. Quantum Nos.
1

^' 1 F MHz ±MHz

TVTldTT
1771 1 A A J 1 j1 a

14, 4«—14, 4 Ground 7 370.05 .05 752
it ll 14, 6*—14, 6 Ground 8 766.96 .05 752
1771 14, 7<-14, 7 Ground 9 814.30 .05 752
1771 14, 8<-14, 8 Ground 11 177.38 .05 752
1771 14, 9<—14, 9 Ground 12 951.32 .06 623

1771 14,10*—14,10 Ground 15 268.24 .06 623
1771 14,11<—14,11 Ground 18 313.80 .06 623
1771 14,11*-14,11 Ground 21 818.1 .1 160
1771 14,12^14,12 Ground 22 355. .02 1020
1771 1/1 lo^ y A lo14,13<—14,13 Ground 27 772.52 .10 100

1771 1/1 1/Ij- 1/i 1/114,14*—14,14 Ground 35 134.44 .10 100
1771 15, 6<—15, 6 Ground 7 285.80 .05 752
1771 15, 7^15, 7 Ground 8 152.68 .10 752
1771 15, B'^IS, 8 Ground 9 283.65 .10 752
1771 15, 9<—15, 9 Ground 10 754.56 .05 752

1771 1 c 1 A ^ 1 c 1 r\
15, 10<—15,10 Ground 12 674.12 .05 752

1771 15,11*—15,11 Ground 15 195.98 .10 623
1771 15,12^15,12 Ground 18 535.16 .08 623
1771 15,13-^15,13 Ground 23 004. .02 1020
1771 ir 1/1^ ic 1/115,14*—15,14 Ground 29 061.14 .10 100

1771 15,15'^15,15 Ground 37 385.18 .10 100
1771 16, 8*—16, 8 Ground 7 617.90 .15 752
1771 16, 9*-16, 9 Ground 8 823.90 .10 752
1771 16,10^16,10 Ground 10 397.12 .10 752
1771 16,11*—16,11 Ground 12 461.04 .10 752

1771 16,12*—16,12 Ground 15 193.54 .10 623
1771 16,13*—16,13 Ground 18 842.76 .10 623
1771 16,14'^16,14 Ground 23 777.4 .1 160

1771 16,16^16,16 Ground 39 941.54 .30 100

1771 17,12*—17,12 Ground 12 308.40 .10 752

1 '7'71
LI ll 1 /,15*— 1 /,15 Ground 24 680.1 .1 160
1771 Not Reported Ground 2 408. 291
1771 Not Reported Ground 2 431. 291
1771 Not Reported Ground 2 480. 291
1771 Not Reported Ground 2 599. 291

1771 JNot neported Ground 2 614. 291
1771 Not Reported Ground 2 652. 291

1771 Not Reported Ground 2 668. 291
1771 Not Reported Ground 2 699. 291
1771 Not Reported Ground 2 746. 291

1771 Not Reported Ground 2 786. 291
1771 Not Reported Ground 2 800. 291

1771 Not Reported Ground 2 900. 291

1771 Not Reported Ground 2 939. 291

1771 Not Reported Ground 2 978. 291

1771 Not Reported Ground 3 010. 291

1771 Not Reported Ground 3 187. 291
1771 Not Reported Ground 3 261. 291
1771 Ixnt K fir»r»rt#iri ( —iTMi n i\ 4 161. 291
1771 Not Reported Ground 4 199. 291
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Ammonia Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.

Vib. State Hyp€
F'

!rfine

F
Frequency
MHz

Acc.
±MHz

Ref.

1771 Not Reported Ground 4 216. 291

1771 Not Reported Ground 4 219. 291

1771 Not Reported Ground 4 241. 291

1771 Not Reported Ground 4 282. 291

1771 Not Reported Ground 4 407. 291

1771 Not Reported Ground 4 410. 291

1771 Not Reported Ground 4 511. 291

1771 Not Reported Ground 4 721. 291

1771 Not Reported Ground 4 850. 291

1771 Not Reported Ground 4 859. 291

1771 Not Reported Ground 4 907. 291

1771 Not Reported Ground 4 915. 291

1771 Not Reported Ground 4 938. 291

1771 Not Reported Ground 4 948. 291

1771 Not Reported Ground 4 956. 291

1771 Not Reported Ground 5 025. 291

1771 Not Reported Ground 5 030. 291

1771 Not Reported Ground 5 122. 291

1771 Not Reported Ground 5 124. 291

1771 Not Reported Ground 5 192. 291

1771 Not Reported Ground 5 213. 291

1771 Not Reported Ground 5 230. 291

1771 Not Reported Ground 5 236. 291

1771 Not Reported Ground 5 364. 291

1771 Not Reported Ground 5 368. 291

1771 Not Reported Ground 5 392. 291

1771 Not Reported Ground 5 415. 291

1771 Not Reported Ground 5 495. 291

1771 Not Reported Ground 5 549. 291

1771 Not Reported Ground 5 574. 291

1771 Not Reported Ground 5 689. 291

1771 Not Reported Ground 5 726. 291

1771 Not Reported Ground 6 463. 291

1771 Not Reported Ground 6 598. 291

1771 Not Reported Ground 6 975. 291

1771 Not Reported Ground 7 104. 291

1771 Not Reported Ground 8 278. 291

1771 Not Reported Ground 8 283. 291

1771 Not Reported Ground 8 778. 291

1771 Not Reported Ground 8 903. 291

1771 Not Reported Ground 8 922. 291

1771 Not Reported Ground 9 014. 291

1771 Not Reported Ground 9 521. 291

1771 Not Reported Ground 9 636. 291

1771 Not Reported Ground 9 829. 291

1771 Not Reported Ground 9 967. 291

1771 Not Reported Ground 10 091. 291

1771 Not Reported Ground 10 660. 291

1771 Not Reported Ground 10 844. 291

1771 Not Reported Ground 11 400. 291
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Ammonia Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.
Vib. State rtypf

F'

rfint

F
Frequency
MHz

Acc.
±MHz

Ref.

N»H3 1771 Not Reported Ground 11 975. 291
1771 Not Reported Ground 11 983. 291
1771 12 147. 901

1771 Not Reported Ground 12 l.SO. 291

1771 Not Reported Ground 12 392. 291

1771 Not Reported Ground 12 444. 291

1771 Not Reported Ground 12 620. 291

1771 Not Reported Ground 19 77R 901

1771 Not Reported Ground 13 065. 291
1771 Not Reported Ground 13 119. 291

1771 Not Reported Ground 13 175. 291

1771 Not Reported Ground 13 210. 291
1771 Not Reported Ground 13 316. 291

1771 Not Reported Ground 13 488. 291

1771 Not Reported Ground 13 626. 291

1771 Not Reported Ground 13 657. 291

1771 Not Reported Ground 13 923. 291
1 771 Not Reported Ground 901^71

1771 Not Reported Ground 14 102. 291

1771 Not Reported Ground 14 566. 291

1771 Not Reported Ground 15 004. 291

1771 Not Reported Ground 15 132. 291

1771 I'lOi ivepoi icu ( —rt~t 1 1 n rivjl UtlllU 15 772. 291

1771 Not Reported Ground 16 493. 291
1771 Not Reported Ground 16 497. 291

1772 1, 1^ 1, 1 Ground 22 624.96 .02 35

1772 2, 1^ 2, 1 Ground 22 044.28 .02 35

1772 2, 2<— 2 2 1 _T"/Ai 1 n iH\jl vJ Ullii 99 (S4.9 8S .02 35

1772 3^ 1^ 3, 1 Ground 21 202.30 .02 35

1772 3, 2*- 3, 2 Ground 21 783.98 .02 35

1772 3, 3^ 3, 3 Ground 22 789.41 .02 35

1772 4, 1«- 4, 1 Ground 20 131.53 .12 623

1772 4 2<— 4 2 1 -mi 1 n (HVjl OUIIU 90 689 87 02 35

1772 4^ 3^ 4^ 3 Ground 21 637.91 .02 35

1772 4, 4<— 4, 4 Ground 23 046.10 .02 35

1772 5, 2*- 5, 2 Ground 19 387.53 .06 623
1772 5, 3^ 5, 3 Ground 20 272.04 .02 35
1779 Ground 91 ^Q7 aftJ7 J .GO .02 35

1772 5, 5^ 5, 5 Ground 23 421.99 !02 35

1772 6, 2^ 6, 2 Ground 17 943.45 .10 623

1772 6, 3^ 6, 3 Ground 18 788.25 .06 623

1772 6, 4^ 6, 4 Ground 19 984.75 .06 623
1779 Ground 91 ftf\7 Q'KZ/± OU 1 ,70 .02 35

1772 6, 6^ 6, 6 Ground 23 922.32 !02 35

1772 7, 3-^ 7, 3 Ground 17 097.38 .06 623

1772 7, 4^ 7, 4 Ground 18 259.15 .08 623

1772 7, 5^ 7, 5 - Ground 19 793.45 .06 623
1772 7, 6^ 7, 6 Ground 21 846.41 .02 35

1772 7, 7<- 7, 7 Ground 24 553.42 .02 35
1772 8. 3^ 8. 3

1

Ground 15 589.75 .06 623

238-605 0-68— 25
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Ammonia Spectral Line Table

Isotopie Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F/ F' F MHz ±MHz

1772 8, 4^ 8, 4 Ground 16 475.23 .06 623
1772 8, 5*- 8, 5 Ground 17 855.57 .08 623
1772 8, 6-^ 8, 6 Ground 19 701.99 !06 623
1772 8, 7<- 8, 7 Ground 22 134.89 .02 35
1772 8, 8<- 8, 8 Ground 25 323.51 .02 35

1772 9, 3<^ 9, 5 Ground 15 908.53 .10 623
1772 9, 6<- 9, 6 Ground 17 548.42 .08 623
1772 9, 7^ 9, 7 Ground 19 708.24 .04 623
1772 9, 8^^ 9, 8 Ground 22 536.26 .02 35
1772 9, 9-^ 9, 9 Ground 26 243.0 .5 160

1772 10, 8^10, 8 Ground 19 810.86 .06 623
1772 10, 9-^10, 9 Ground 23 054.97 .02 35
1772 11, 9-^11, 9 Ground 20 010.05 .08 623

N'^HjD 1773 2, 1, 2^ 2, 0, 2 Ground 49 962.85 .10 330
1773 2, 1, 2*- 2, 0, 2 Ground 74 155.73 .15 330
1773 3, 1, 3-^ 3, 0, 3 Ground 18 807.74 .05 330
1773 3, 1, 3-^ 3, 0, 3 Ground 43 042.48 .10 330
1773 4, 1, 4«- 4, 0, 4 Ground 25 023.88 .05 330

1773 5, 1, 5-^ 5, 0, 5 Ground 7 562.06 .05 330
1773 5, 1, 5<— 5, 0, 5 Ground 17 052.74 .05 330
1773 6^ 1, 6^ e] 0, 6 Ground 10 842^62 !05 330
1773 6, 1, 6*- 6, 0, 6 Ground 14 104.32 .05 330
1773 7, 1, 7*- 7, 0, 7 Ground 12 154.57 .05 330

1773 7, 2, 6^ 7, 1, 6 Ground 29 186.99 .05 330
1773 8, 1, 8«- 8, 0, 8 Ground 12 784.10 .05 330
1773 8i 1, 8^ 8! o! 8 Ground 13 119.94 .05 330
1773 8, 2, 7-^ 8, 1, 7 Ground 18 254.38 .05 330
1773 9, 1, 9-^ 9, 0, 9 Ground 13 217.78 .05 330

1773 9, 1, 9-^ 9, 0, 9 Ground 13 320.46 .05 330
1773 9, 3, 7<- 9, 2, 7 Ground 33 909.34 .05 330
1773 lo! ijo^io! o!io Ground 13 626.80 .05 330
1773 10, 2, 9*-10, 1, 9 Ground 12 399.24 .05 330
1773 11, 1,11^11, 0,11 Ground 14 069.73 .05 330

1774 1, 1, 1^ 1, 0, 1 Ground 57 674.76 .15 330
1774 1, 1, 1«- 1, 0, 1 Ground 67 841.52 .15 330
1774 2, 1, 2<- 2, 0, 2 Ground 28 560.90 .05 330
1774 2, 1, 2-^ 2, 0, 2 Ground 38 739.13 .10 330
1774 3, 1, 3^ 3, 0, 3 Ground 8 283.92 .05 330

1774 3, 1, 3-^ 3, 0, 3 Ground 18 481.91 .05 330
1774 4, 1, 4<- 4, 0, 4 Ground 9 517.55 .05 330
1774 5, 1, 5^ 5, 0, 5 Ground 6 461.09 .05 330
1774 5, 2, 4^^ 5, 1, 4 Ground 28 677.86 .05 330
1774 5, 2, 4<- 5, 1, 4 Ground 38 326.84 .10 330

1774 6, 1, 6<- 6, 0, 6 Ground 4 860.20 .05 330
1774 6, 1, 6'^ 6, 0, 6 Ground 5 581.08 .05 330
1774 6^ 2, 5^ 6^ I, 5 Ground 7 801.38 .05 330
1774 6, 2, 5*— 6, 1, 5 Ground 1 / 092.56 .Uo o oo

1774 7, 1, 7^ 7, 0, 7 Ground 5 197.56 .05 330

1774 7, 1, 7^ 7, 0, 7 Ground
|

5 392.07 .05 330
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Ammonia Spectral Line Table

Isotopic Species Id.

No.
Rotational

Quantum Nos.
Vib. State Hyp<

F'

;rfin«

i

F
Frequency
MHz

Acc.
±MHz

1

Ref.

N'^DjH 1774 8, 1, 8-^ 8, 0, 8 Ground 5 364.03 .05 330
1774 8, 1, 8'^ 8, 0, 8 Ground 5 414.15 .05 330
1 774. ft ^ f\<— ft 9 ft Ground ZU OUO. / ( .Ut> 3oU
1774 8, 3, 6«- 8, 2, 6 Ground 29 319.47 .05 330
1774 9, 1, 9<- 9, 0, 9 Ground 5 494.98 .05 330

1774 9, 1, 9<- 9, 0, 9 Ground 5 507.75 .05 330
1774 9, 3, 7<- 9, 2, 7 Ground 13 923.95 .05 330
1 Ud. in 11 n< 1 n n 1 n Ground 0 Ool.yi .Ud

1774 10, 1,10-^10, 0,10 Ground 5 635.18 .05 330
1774 11, 1,11*-11, 0,11 Ground 5 786.44 .05 330

1774 11, 1,11-^11, 0,11 Ground 5 787.16 .05 330
1774 12, 1,12^^12, 0,12 Ground 5 962.30 .20 330
1 77d Ground 0 101.00 06V
1774 14, 1,14-^14, 0,14 Groumd 6 387.23 .20 330
1774 Not Reported Ground 3 470. 291

1774 Not Reported Ground 3 865. 291
1774 Not Reported Ground 4 086. 291
1774 Not Reported Ground 0 iUO. 901

1774 Not Reported Ground 6 641. 291
1774 Not Reported Ground 6 922. 291

1774 Not Reported Ground 7 238. 291
1774 Not Reported Ground 7 388. 291

N"D3 1775 1, 0^ 0, 0 Ground 2 1 306 735.0 749
1775 1, 0^ 0, 0 Ground 0 1 306 735.0 749
1 77'^ 1, U, U Ground 1

1 oUO iOD.V

1775 1, O'^ 0, 0 Ground 1 1 309 908.24 749
1775 1, 0-^ 0, 0 Ground 2 1 309 909.54 749

1775 1, O'^ 0, 0 Ground 0 1 309 911.41 749
1775 1, 1<- 1, 1 Ground 1 587.451 1014
I 77'^I I to 1 1 « 1 1 Ground n 'iftft ^ftsi 000.ooO mid.

1775 1, 1<- 1, 1 Ground 1 588.987 1014

1775 2, 1-^ 2, 1 Ground 1 568.34 823

1775 2, 2-^ 2, 2 Ground 1 589.645 1014
1775 2, 2«- 2, 2 Ground 1 590.402 1014
1 77=; 9 9« 9 9 Ground 1 =^01 ftft7

1775 2, 2-^ 2, 2 Ground 1 593.017 1014

1775 2, 2«- 2, 2 Ground 1 593.755 1014

1775 3, 1^ 3, 1 Ground 1 537.81 823

1775 3, 2^ 3, 2 Ground 1 560.78 823
1 77c;I i io Ground 1 OV/.oVO lUlfr

1775 3, 3*- 3, 3 Ground 1 598.007 1014

1775 3, 3<- 3, 3 Ground 1 599.64 823

1775 3, 3<^ 3, 3 Ground 1 599.699 1014

1775 3, 3"^ 3, 3 Ground 1 601.369 1014
1 77c^1 i to Ground 1 AHl QP71 OUl.Vo/ 1014.

1775 4, 3-^ 4, 3 Ground 1 557.545 1014
1775 4, 3^ 4, 3 Ground 1 557.702 1014

1775 4, 3«- 4, 3 Ground 1 558.178 1014
1775 4, 3^ 4, 3 Ground 1 558.61 823
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Ammonia Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. F' F MHz ±MHz

1775 4, S'^ 4, 3 Ground 1 558.664 1014
1775 4, 3^ 4, 3 Ground 1 558.805 1014
1775 4, 4<— 4, 4 Ground 1 610.550 1014
1775 4, 4*- 4, 4 Ground 1 611.060 1014
1775 4, 4*- 4, 4 Ground 1 613.000 1014

1775 5, 3^^ 5, 3 Ground 1 507.50 823
1775 5, 3^ 5, 3 Ground 1 509.22 823
1775 5, 4^ 5, 4 Ground 1 561.15 823
1775 5, 5^ 5, 5 Ground 1 631.82 .05 466
1775 6, 5-^ 6, 5 Ground 1 569.05 823

-

1775 6, 6^^ 6, 6 Ground 1 656.18 .05 466
1775 7, 6^^ 7, 6 Ground 1 582.22 823
1775 7, 7^ 7, 7 Ground 1 686.46 .05 466
1775 8, 7-^ 8, 7 Ground 1 600.58 823
1775 8, 8-^ 8, 8 Ground 1 722.85 .05 466

1775 9, 7*- 9, 7 Ground 1 509.65 823
1775 9, 9^ 9, 9 Ground 1 765.80 .05 466
1775 10,10^10,10 Ground 1 815.37 .05 466
1775 11, 9'^n, 9 Ground 1 540.09 823
1775 11,11'^11,11 Ground 1 872.43 .05 466

1775 12,10^^12,10 Ground 1 563.09 823
1775 12,12^12,12 Ground 1 937.31 .05 466 •

1775 13,13^13,13 Ground 2 010.57 .05 466
1775 14,14«-14,14 Ground 2 092.32 .05 466
1775 15,15-^15,15 Ground 2 183. 466

1775 16,16'^16,16 Ground 2 285. 466
1775 17,17^17,17 Ground 2 403. 466
1775 18,18^18,18 Ground 2 540. 466
1775 Not Reported Ground 2 094. 291
1775 Not Reported Ground 2 186. 291

L I to Not Reported Ground
1775 Not Reported Ground 2 533. 291

1775 Not Reported 1 117 000. 383
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1780 — Phosphine Molecular fionstant Table
Phosphorus Trihydride, Hydrogen Phosphide

T T I » PH,

Isotopic Species
Pt.

Gd
Id.

No.

A
MHz

B
MHz

C
MHz MHz

D.,K

MHz
A

Amu K

P»'H3 Csv 1781 133478.3 M 133478.3 M 3.275 -3.759

P-^'HjD Cs 1782 -.741.384

P^'HD^ C,s 1783 -2.40671 '

Cav 1784 69 470.41 M 69470.41 M .812 -.902

Id.

No.
Ala

Debye
Mb

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

tOa d

l/cm
d

l/cm
&>e d

l/cm
(Oa d

l/cm

1781

1782

1783

1784

0. X
0. X
0. X
0. X

0. X

0. X

.578 M

.579 M

.565 M

.578 M

1. This value is denoted by the authors as k' and represents the quantity: [2A — (B + C)]/(C — B).

References:

ABC: 506 Dj: 879 Djk: 879 k: 476 /J-: 476,813

Add. Ref. 289,338,407,505,549.786.847

For species 1781, Dk= 3.545 MHz; for species 1782, (A - C)/2 = 23292.6 MHz; for species 1783, (A -C)/2 = 8533.81 MHz; for species
1784, Dk= 0.857 MHz.

Ref. 476

Phosphine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F' F
1

F MHz ±MHz

1781 1, 0^ 0, 0 Ground 266 944.69 .55 813

P^HjD 1782 2, 1, 1^ 2, 1, 2 Ground 18 070.96 .05 476
1782 3, 1. 3^ 3, 0, 3 Ground 28 158.53 .05 476
1782 4. 1, 4^ 4, 0, 4 Ground 20 815.38 .05 476
1782 Not Reported Ground 20 754.57 .05 476
1782 Not Reported Ground 22 821.90 .05 476

P^'HDj 1783 1, 1, 0^ 1, 0, 1 Ground 29 073.21 .05 476
1783 3, 2, 2^ 3, 1, 2 Ground 19 415.19 .05 476
1783 5, 3, 3^ 5, 2, 3 Ground 24 079.48 .05 476

P3«D3 1784 1, 0^ 0, 0 Ground 138 938.14 .30 813
1784 2, 0^ 1, 0 Ground 277 857.08 .60 813

P3'H§ 1785 Not Reported 28 759.35 .05 476
1785 Not Reported 29 833.95 .05 476
1785 Not Reported 30 531.33 .05 476
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1790 - Stibine Molecular Constant Table
Antimony Trihydride

HjSb Cav SbHg

Isotopic Species
Pt

Gp.
Id.

No.

A
MHz

B
MHz MHz

n
MHz

n
MHz

A

Amu A^
K

Sb''^'H3 r
'-Sv 1791 88031.92 M 88031.92 M 83 941 90 N

Sb'^Hj C3V 1792 88015.54 M 88015.54 M
Sb'^'Ds C3V 1793 44693.29 M 44693.29 M
Sb'^Da C3V 1794 44677.13 M 44677.13 M
Sb'2'H2D Cs 1795 -.9530

Sb'^H^D Cs 1796 -.9530

Id. Ma eQq eQq eQq OJa d aj|, d a>,. d d
No. Debye Debye Debye Value(MHz) Rel. Value(MHz) Rel. Value(MHz) Rel. 1/cm 1/cm 1/cm 1/cm

1791 458.7

1792 586.0

1793 465.4

1794 592.8

1795 0. X 0. u .116 M 455

1796 0. X 0. u .116 M 575

References:

ABC: 438,614 k: 614 /jl: 213 eQq: 213.614

Stibine Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F MHz ±MHz

Sb'2'H3 1791 1, 0, Ground 3/2 5/2 176 004.64 .5 614

1791 1, ^ 0, Ground 7/2 5/2 176 047.74 .5 614

1791 1, <- 0, Ground 5/2 5/2 176 142.92 .5 614

Sb'^^H^ 1792 1, ^ 0, Ground 5/2 7/2 175 973.49 .5 614

1792 1, *- 0. Ground 9/2 7/2 176 008.39 .5 614

1792 1, ^ 0, Ground 7/2 7/2 176 120.60 .5 614

Sb'^'Dj 1793 1, ^ 0, Ground 3/2 5/2 89 322.65 .3 614

1793 1, ^ 0, Ground 7/2 5/2 89 365.05 .3 614

1793 1, *- 0, Ground 5/2 5/2 89 462.46 .3 614

Sb'"D3 1794 1, ^ 0, Ground 5/2 7/2 89 291.93 .3 614

1794 1, ^ 0, Ground 9/2 7/2 89 326.39 .3 614

1794 1, 0, Ground 7/2 7/2 89 440.38 .3 614

Sb'^'H^D 1795 1, 1, 1*- 1, 0, 1 Ground 5/2 3/2 28 105.28 213

1795 1, 1, 1^ 1, 0, 1 Ground 5/2 7/2 28 108.55 213

1795 1, 1, 1^ 1, 0, 1 Ground 7/2 7/2 28 158.14 213

1795 1, 1, 1«- 1, 0, 1 Ground 7/2 5/2 28 168.04 213

1795 1, 1. 1^ 1, 0, 1 Ground 3/2 5/2 28 187.74 213

Sb'^HjD 1796 1. 1, 1^ 1, 0, 1 Ground 7/2 5/2 28 102.66 213

1796 1, 1, 1^ 1, 0, 1 Ground 7/2 9/2 28 105.80 213

1796 1, 1, 1^ 1, 0, 1 Ground 9/2 9/2 28 162.78 213

1796 1, 1, 1*- 1, 0, 1 Ground 9/2 7/2 28 174.48 213

1796 1, 1. 1^ 1. 0, 1 Ground 5/2 5/2 28 175.07 213

1796 1, 1. 1*- 1, 0, 1 Ground 5/2 7/2 28 190.15 213

SbbH^D 1797 2. 1, 2^ 2, 0, 2 Ground 26 780. 213
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1800 — Nitrogen Dioxide Molecular Constant Table

NO2 C^v NOj

Isotopic Species
Ptr I.

Gp.
la.

No.
A

MHz
B

MHz
C

MHz
n
MHz

n
MHz

A

Amu A''
K

C,v 1801 239 868.7 M 13000.12 M 12 303.45 M .09438

1802 228 756.1 M 13003.06 M 12274.73 M .09693

N"0'60'» 1803 235 802.5 M 12 264.92 M 11632.71 M .09621

Id.

No.
Ma

Debye
Ml,

Debye
Ml-

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d
1/cm

Wh d
1/cm

a>e d

1/cm
(Da d

1/cm

1801

1802

0. X
0. X

.29 M
.294 M

0. X
0. X

References:

ABC: 999 A: 999 m: 678,990

Add. Ref. 177,187,220,295,334.582.617,809,871

379



Nitrogen Dioxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
INo. (Quantum INos. F'

1
F' F F MHz ±MHz

In U2 1 omloUl
'7 1 0 A 0
/, 1. 1^ 0, 0, 0 (^round 14 929.90 659

1801 7. 1, 7^ 8. 0. 8 Ground 14 961.00 659
1801 7, 1, 7^ 8, 0, 8 Ground 15 025.37 659
1 om -7 1 n . 0 A 0

/, 1, /<— 8, 0, 8 Ground 15 136.42 659
1 Qm "7 1 0 A 0

/, 1, 0. U, 0 Ground 1 c n /I n AA
15 242.90 659

loUl
'7 1 '1^ 0 A 0
/, 1, /<— 8, 0, 8 Ground 1 ^ 0 y< n 'ir'

15 342.75 659
1801 7, 1, 7*- 8, 0, 8 Ground 15 447.25 659
1801 7, 1, 7^ 8, 0, 8 Ground 15 539.32 659
1801 7, 1, 7*— 8, 0, 8 Ground 15 624.90 659
1801 7, 1, 7<— 8, 0, 8 Ground If" /'no t~\c\

15 653.98 659

1801 10, 0.10*— 9, 1, 9 Ground 40 357.96 658
1801 10, 0,10^ 9, 1, 9 Ground 40 467.44 658
1801 10, 0,10^ 9, 1, 9 Ground 40 661.38 658
1801 lU, U,1*J^ 1,

" Ground 40 671.06 658
1 OA!1801

T r\ AT A ^ A 1 A Ground 40 703.20 658

1801 lA A1A-- A 1 A
10, 0,10<— 9, 1, 9 Ground 40 931.18 658

1801 10, 0,10^ 9, 1, 9 Ground 40 964.38 658
1801 10, 0,10^ 9, 1, 9 Ground 40 993.38 658
1801 lA AlA^ A 1 A

10, 0,10<— 9. 1, 9 Ground 41 167.52 658
1801

lA AIA^ A 1 A
10, 0,10<— 9, 1, 9 Ground 41 277.92 658

1801 21, z,zO<—22, 1,21 Ground 39 066.70 658
1801 21, 2,20^22. 1,21 Ground 39 097.80 658
1801 21, 2.20^22. 1.21 Ground 39 142.46 658
1801 21, 2.20-^22. 1.21 Ground 39 192.94 658
1801 21, 2,20*—22, 1,21 Ground 39 235.98 658

1801 21, 2,20'^22, 1,21 Ground 39 247.28 658
1801 24, 1,23^23, 2,22 Ground 26 484. 658
1801 24, l,23«-23, 2,22 Ground 26 563.25 658
1801 24, 1,23<—23, 2,22 Ground 26 569.21 658
1801 24, l,23-<—23, 2,22 Ground 26 577.02 658

1801 24, 1,23«—23, 2,22 Ground nz" /'AO zr r"

26 603.65 658
1801 24, 1,23^23, 2,22 Ground 26 619.38 658
1801 24, 1,23^23, 2,22 Ground 26 633.83 658
1801 24, 1,23^^23, 2,22 Ground 26 647.17 658
1801

c\ A ino- no nnn
24, 1,23<—23, 2,22 Ground 26 681.4 658

1801
c\ A 1 no , no n nn
24, 1,23<—23, 2,22 Ground 26 695.08 659

1801 39, 3.37^40. 2.38 Ground 16 008.35 659
1801 39, 3,37^40. 2.38 Ground 16 014.05 659
1801

OA 00*7, A f\ nort
39, 3.37'^40, 2,38 Ground

'\ C A 1 A AA
16 019.90 659

1801 39, 3,37^40, 2,38 Ground 16 023.65 659

1801
0/^ 00*7^ A f\ nOA
39, 3,37<—40, 2,38 Ground 1 £L AO C AC

16 025.95 659
1801 OA A f\ 000

39, 3,37<—40, 2,38 Ground 1 £ AO 1 OC
16 031.85 A659

Ml ^/~Vlfi
IN '"U^ 1802 3, 1, 3*— 4, 0, 4 Ground TIT A^A AA

111 969.09 999

1802 3, 1, 3^ 4. 0, 4 Ground 112 040.39 999

1802 3, 1, 3^ 4, 0, 4 Ground 113 362.39 999

1802 3, 1, 3<— 4, 0, 4 Ground 1 1 0 A f\C\ A 1
113 409.41 999

1802 Ground JO yjOO.itO 999

1802 5. 1, 5*- 6, 0, 6 Ground 58 650.08 999

1802 5, 1, 5^ 6, 0, 6 Ground 59 411.47 999
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Nitrogen Dioxide ^ Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine F"re(|uency Acc. Ref.

No. Quantum Nos. F'
1

F' 1 F 1 F MHz ±MHz

1802 5, 1, 5^ 6, 0, 6 ( 1 1 1 n ri\.t vytyxixw 59 457.01 999
1802 7,' l[ 1^ si q\ 8 (iround 3 660^75 .24 990
1802 7, 1, 7<- 8, 0, 8 (Ground 3 759.69 .01 990
1802 7, 1, 7<— 8, 0, 8 1 . ri k 1 1 11 fi 3 900 57 1

0

000
1802 7^

j' 7.^ g'
Q, 8 ( > TA 1 1 n HV7 1 LI 1 ILl 4" 00^.10 . 1 'J 990

1802 7, 1, 7«— 8, 0, 8 ( » PAH n

H

09 oon

1802 l\ \\ l<r- 8! 0! 8 Ground 4 321. ,59 .06 990
1802 10, 0,10^ 9, 1, 9 Ground .52 109.4 999
1802 10, 0,10«— 9, 1, 9 V 7 1 1./ u 1 iU 52 110.4 u.>o

1802 10, 0,10<— 9, 1, 9 1 »mil nH 52 149.8 U'JO

1802 10, 0,10<— 9, 1, 9 1 .rn 1 1 ri rf U.JO

1802 10! o'lO^ 9] \\ 9 Ground 52 419.2 658
1802 12, 0,12^11, 1,11 Ground 109 5.59.23 999
1802 12 0 12'^1 1 111 \Jx \j\X\\\X 100 08 000

1802 12, 0,12*-11, 1,11 \ -m roi 1 nH 999

1802 12, 0,12<—11, 1,11 1 ^rnii \\(\ 109 743 83 999
1802 2\, 2,20^22! 1^21 Ground 2 746.51 .30 990
1802 21, 2,20^22, 1,21 Ground 2 767.35 .30 990
1802 21, 2,20^22, 1,21 Ground 2 861.82 .20 990
1802 21, 2,20^22, 1,21 Ground 2 902.11 .30 990

1802 Not Reported 1 1 9 408 63 999

1803 7, 1, 7-^ 8, 0, 8 ^0 0 1 T'.OO 999
1803 l\ \\ 7^ 8'

0! 8 Ground 23 701.45 999
1803 7, 1, 8, 0, 8 Ground 23 765.13 999
1803 7, 1, 7<— 8, 0, 8 ( »r(i 1 1 n rl 23 883 98^0 000.^0 999
1803 7, 1! 7<— 8' 0' 8 1 »rr>i 1 n HVTl Lf LJ 1 1 Li 93 009 66 999

1803 7, 1, 7<— 8, 0, 8 Ground 24 065 1 999
1803 l\ \, 1-r- 8^ q\ 8 Ground 24 171.7 999
1803 7, 1, 7<- 8, 0, 8 Ground 24 271.2 999
1803 7, 1, 7<— 8, 0, 8 1 .roi 1 nH 94 356 14 999
1803 7, 1, 7^ 8, 0, 8 \ roi 1 Ti

H

24 381 5 999

1803 10, 0,10*- 9, 1, 9 I »rrtiitifiVTl LfUllU 98 446 08 999
1803 10! 0,10^ 9!

1' 9 Ground 28 626.13 999
1803 10, 0,10:^ 9, 1, 9 Ground 28 638.28 999
1803 10 0 10<— 9 1 9 ( »mi I n

H

28 674 0 999
1803 I .mil n fi 98 886 61 999

1803 If) n if)^ Q 1 0 1 -M-rAi 1 nH 98 093 86 999
1803 10, 0,10-^ 9, 1, 9 Ground 28 954.85 999
1803 10, 0,10^ 9, 1, 9 Ground 29 114.35 999
1803 If) 0 if)«_ g 1 g 1 wTrti inn\J\ L/ Li IILX 29 218.7 999
1803 25, 1,24<—24, 2,23 ( .rniiiinVTl U Lil lU 25 025 0 999

1803 Ground 95 033 4 999
1803 25, 1,24^24, 2,23 Ground 25 035.8 999
1803 25, 1,24^24, 2,23 Ground 1 25 056.8 999
1803 25, 1,24^24, 2,23 Ground

|

25 068.18 999
1803 25, 1,24^24, 2,23

1

Ground
|

1 1

25 079.3 999
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1810 - Nitrous Oxide Molecular Constant Table

N2O C„v N2O

Isotopic Species
Pt

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz
Dj

MHz MHz Amu A^
K

N'-'O"* 1811 12 561.64 M 12561.64 M .00536

Cxv 1812 12 560.78 M 12560.78 M
C.v 1813 12137.30 M 12 137.30 M

NJ-^O"* 1814 12 137.39 M 12137.39 M

Id.

No. Debye Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

6Ja d

1/cm
Wb d

1/cm
(0^. d

1/cm
(Da d

1/cm

1811

1813 .166 M 0. X 0. X
- 1.03 'N"
-.27 N'"

589 2

1. The value obtained for the nuclear quadrupole coupUng constant was for N" in the end position.

References:

ABC: 402,1029 Dj: 663 At: 236 eQq: 31,104 w: 1028

Add. Ref. 138,140,236,281,282,507,626,678,680,887.1016

Nitrous Oxide Spectral Line Table

Isotopic Species Id.
1

Rotational Vib. State Hyperfine Frequency Acc. Ref.

No.
1

Quantum Nos. v'
a

F' F MHz ±MHz

N^-'O'" 1811
i

1«- 0 Ground 25 123.25 124

1811 2«- 1 Ground 2 1 2 1 50 245.63 .15 402

1811 2<- 1 Ground 1 1 0 1 50 245.63 .15 402

1811 2^ 1 Ground 1 2 0 1 50 245.63 .15 402

1811 2^ 1 Ground 2 1 2 2 50 245.63 .15 402

1811
1

2-^ 1 Ground 1 0 0 1 50 245.63 .15 402

1811 2^ 1 Ground 2 3 2 2 50 245.63 .15 402

1811 2^ 1 Ground 2 3 2 3 50 245.63 .15 402

1811 2<- 1 Ground 2 2 2 3 50 245.63 .15 402

1811 2*~ 1 Ground 2 2 2 1 50 245.63 .15 402

. 1

1811
1

2<- 1 Ground 2 2 2 2 50 245.63 .15 402

1811
1

2^ 1 Ground 3 3 2 2 50 246.03 .10 402

1811
1

2^ 1 Ground 1 2 2 3 50 246.03 .10 402

1811
1

2^ 1 Ground 3 2 2 2 50 246.03 .10 402

1811
1

2<- 1 Ground 2 2 1 2 50 246.03 .10 402

1811
1

2^ 1 Ground 3 2 2 1 50 246.03 .10 402

1811 2^ 1 Ground 1 2 2 2 50 246.03 .10 402

1811
1

2*- 1 Ground 1 2 2 1 50 246.03 .10 402

1811
1

2^ 1 Ground 2 1 1 0 50 246.03 .10 402

1811 2^ 1 Ground 2 1 1 2 50 246.03 .10 402

1811
1

2*- 1 Ground 3 4 2 3 50 246.03 .10 402

1811
1

2<- 1 Ground 2 1 1 1 50 246.03 .10 402

1811 2^ 1 Ground 3 2 2 3 50 246.03 .10 402

1811
1

Ground 3 3 2 3 50 246.03 .10 402
1 1811

j

2^ 1 Ground 2 3 1 2 50 246.03 .10 402
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Nitrous Oxide Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.
No. Quantum Nos. K1

F' F
1

F MHz ±MH/.

N14016 1811 2^ 1 Ground 2 2 1 1 50 246.03 .10 402
1811 2<- 1 Ground 1 2 2 50 246.03 .10 402
loi 1 Z* J. Ground 0 2 1 50 246.03 .10 402
1811 2-«- 1 Ground 1 2 1 50 246.03 .10 402
1811 2«- 1 Ground 0 1 1 50 246.53 .15 402

1811 2<- 1 Ground
}

1

}

2 50 246.53 .15 402
1811 2^ 1 Ground 2 2 50 246.53 .15 402
1 Ql 1loi 1 Z* 1 Ground 2 1 50 246.53 .15 402
1811 2«- 1 Ground 1 1 50 246.53 .15 402
1811 2<- 1 Ground 1 0 50 246.53 .15 402

1811 4<- 3 Ground 100 491.74 .20 663
1811 4-«- 3 1,-1 100 531.65 663
101

1

1,+ !
1 Art "70 1 CO100 /21.58 663

1811 5-^ 4 Ground 125 613.73 .25 663
1811 5*- 4 1,-1 125 663.69 663

1811 5«- 4 1,+ 1 125 900.99 663
1811 6^ 5 Ground 150 735.13 .30 663
1 Ql 1loll 1, — 1

1 CA inA AO150 /94.9o 663
1811 6<~ 5 1,+ 1 151 079.83 663
1811 7-^ 6 Ground 175 855.72 .35 663

1811 8^ 7 Ground 200 975.26 .40 663
1811 9^ 8 Ground 226 093.81 .45 663
1811 10*— 9 Ground 251 211.33 .50 663
1811 11^10 Ground 276 327.50 .55 663
1811 12«—11 Ground 301 442.38 .60 663

[VJ14N15016 1812 1^ 0 Ground 25 121.55 124

1 Ol ololo 1«— 0 Ground 1 1
0,1 TT/I CO24 274.53 236

1813 1^ 0 Ground 2 1 24 274.61 236
1813 1^ 0 Ground 0 1 24 274.73 236

1814 1*- 0 Ground 24 274.78 124

I

I
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1820 — Disulfur Monoxk'ie Molecular Constant Table

OS2 C, S2O

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz MHz MHz

A
Amu A^

K

1821 41914.40 M 5059.09 M 4507.14 M

Id.

No. Debye Debye
IJ.,

Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

OJa d

1/cm
W|, d

1/cm
a)(. d

1/cm
w<i d

1/cm

1821 .875 M 1.18 M 0. X 370 1

References:

ABC: 874 874 to: 874

Add. Ref. 831 .
• -

For species 1821, first excited state, A = 42478.35 MHz, B = 5059.76 MHz, C = 4500.8 MHz; for species 1822, A„- Co = 37356.00 MHz,
Bo -Co = 521.97 MHz. Ref. 874

Disulfur Monoxide Spectral Line Table

Id. Rotational ViK Staff* Hyperfine

1

Ref.

No. Quantum Nos. F' F MHz ±MHz

SfO'" 1821 1, 1, 1^ 0, 0, 0 Ground 46 421.6 874
1821 1. 1, 0-^ 1, 0, 1 Ground 37 407.2 874
1821 2, 0, 2^ 1, 0, 1 Ground 19 126.4 874
1821 2, 1, 1^ 1, 1, 0 Ground 19 684.3 874
1821 2, 1, 2<- 1, 1, 1 Ground 18 580.2 874

1821 2. 1. 1^ 2, 0, 2 Ground 37 965.3 874
1821 2, 1. 1<- 2, 0, 2 1 38 542.7 874
1821 3, 0, 3^ 2, 0, 2 Ground 28 674.3 874
1821 3, 1, 2^ 2, 1, 1 Ground 29 522.8 874
1821 3, 1, 3^ 2, 1, 2 Ground 27 867.0 874

1821 3, 2, 1^ 2, 2, 0 Ground 28 723.4 874
1821 3, 2, 2<- 2, 2, 1 Ground 28 699.3 874
1821 3, 1, 2^ 3, 0, 3 Ground 38 814.0 874
1821 3. 1, 2<- 3, 0, 3 1 39 402.2 874
1821 4, 0, 4^ 3, 0, 3 1 38 180.0 874

1821 4, 0, 4^ 3, 0, 3 Ground 38 203.0 874
1821 4, 1, 3^ 3, 1, 2 1 39 347.6 874
1821 4, 1, 3-^ 3, 1, 2 Ground 39 356.2 874
1821 4, 1, 4^ 3, 1, 3 1 37 112.3 874
1821 4, 1, 4<- 3, 1, 3 Ground 37 149.0 874

1821 4, 2, 2^ 3, 2, 1 Ground 38 322.3 874
1821 4, 2, 3^ 3, 2, 2 Ground 38 260.9 874
1821 4, 3, 1^ 3, 3, 0 Ground 38 279.1 874
1821 4, 3, 2^ 3, 3, 1 Ground 38 279.1 874
1821 4, 1, 3^ 4, 0, 4 Ground 39 966.8 874

1821 5, 1, 4^ 5, 0, 5 Ground 41 442.2 874

534532016 1822 3. 1, 2^ 3, 0, 3 Ground 38 685.0 874
1822 4, 1, 3^ 4, 0, 4 Ground 39 772.9 874
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1830 — Sulfur Dioxide Molecular ronslanl 'I'ahl<-

O2S SO.,

Isotopic Species
Pt.

Gp.
Id.

No.

A
MHz

B
MHz

C
MHz

D.,

MHz
D,,K

MHz
A

Amu A^
K

S^'^0^"

S''-'OJ«

c,.

1831

1832

1833

60778.79 M
59 856.49 M
58991.21 M

10318.10 M
10318.20 M
10318.40 M

8 799.96 M
8 780.23 M
8761.41 M

Id.

No. Debye
Ml)

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wj, d

1/cm 1/cm
o),. d

1/cm
w,, d

1/cm

1831

1832

1.59 M 0. X 0. X
-1.7 aa 25.71 bb

References:

ABC: 535,839 /x: 262 eQq: 585

Add. Ref. 32,33,88,90,281,352,594,678,892
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Spectral Line Table

Isotopic Species Id. r?r\tatinna imJlaliUIlaJ Vih StalpV lu. lJ Idle Hyperfine KrcQuency Acc. i\ei.

No. IT' J?'r r iviriz ^iVlrlz

1831 1, 1. 1^ 0, 0, 0 Ground 69 576.06 .18 262
1831 2, 1, 1^ 2, 0, 2 Ground 53 529.16 .16 262
1831 1 9 0 9 Ground oVz
1831 T*. V. T*^ O, 1. O Ground 90 ^91 99 .Uo 9A9

1831 4. 1 4. 0 4. Ground ZZO.UU (17 9A9zOz

1831 5. 2, 4^ 6, 1, 5 Ground 23 414.33 .03 262
1831 6, 0, 6^ 5, 1, 5 Ground 72 758.28 892
1831 Ground Aft 079 1 nOo V /Z. iU Q09OVz
1831 8 0 8*— 7 1 7 Ground 1 1 A noA AO

1 ID VOu.OU Q09OVz
1831 Ground 9C DQ9 7Q7Zo aVz. /y /

f\^ A.U14 9A9ZOZ

1831 8, 1, 7^ 8, 0, 8 Ground 83 687.88 892
1831 8, 2, 6^ 9, 1, 9 Ground 24 083.39 .1 317
iOO 1 Ground 1 f\A n90 /I Q QQ9oVz
lOO 1

in 9 8< in 1 Qlu, z, ivj, i. y Ground 1 9Q c: 1 /IIZV 014.00 OOOoVz
lOO 1 19 111 <_i 9 A 1

9

Ground 1 o 1 m /I QA QQ9

1831 12, 2,10^^12, 1,11 Ground 128 605.18 892
1831 12, 3, 9*-13, 2,12 Ground 20 335.47 .1 317
lOO i Ground 9lQ ftC!R 1 1Zo oOO. 1

1

. 1
^17oil

loai 91 CI 7- 99 A iQ / 1orouna 9/1 Aon c^nZ^ UoV.oU 1
. 1

Ql 7

1831 9d d. 9n'^9^ IQ Ground 99 Aft9 c;iZZ 4'OZ.Di . 1 'X^ 1OV i

1831 25, 4,22^24, 5.19 Ground 26 777.20 .1 317
1831 35, 6,30^34. 7,27 Ground 25 049.13 .1 317
lOO i Not Reported 9n Af,nZU ^-OU-UO . 1 Ql 7ol I

1831 M Jit" rt d n/~»T"t inriI'lUL llcpUIlcU 99 990 Q9 1
. 1 Ql 7ol /

1831 I'ltJl H.C|JU1 IcU 99 7Q3 ooZZ /OO.OO 1
. 1 01 1

1831 Not Reported 22 904.95 .1 317
1831 Not Reported 22 928.45 .1 317
1831 Not Reported 23 034.83 .1 317
1831 Not Reported 23 733.03 .1 317
1831 Not Reported 9d. ^ 1 Q f\7Z4 oiV.O 1 . 1 Ql 701/

1831 l> ot r\.eported 9C 1 7A Q7ZO i i U.V / . 1 Ql 7Ol /

1832 1. 1. 1^ 2, 0, 2 Ground 1/2 6fZ 11 368.002 .015 839
1832 1, 1, 1^ 2, 0, 2 Ground 1/2

1 /o
1/2 11 368.002 .015 839

LOOZ, 1 1 1 «— 9 f> 91, 1, 1* z, u, z Ground 5/2 3/2 il o/O.ZoO .UiO QQQooV
1 fi^9 1 1 1 9 n 91 , 1 , 1 ^ z. u, z Ground 5/z 5/z 11 ^7^ 9ftA ni ^ OoV
iooz 1 1 1 < 9 0 91 , 1 , 1 Z, U, Z Ground 5/2 7/2 11 O/o.ZoO ni ftQQ

1832 1, 1, 1<- 2, 0, 2 Ground 3/2 3/2 11 379.825 .015 839
1832 1, 1, 1^ 2, 0, 2 Ground 3/z 1/2 11 379.825 .015 839
lOOZ 1 1 1 <— 9 0 9I. 1, 1^ z, u, z Ground 3/z 5/2 I 1 "^70 ft9^II OiV-OZD 01.UID ftQQooV
1832 T*, V, O. 1. o Ground 9/2 7/2

of\ iQO ^7oV IVU.O/ OoO
1 8^9 4*, U, 4"^ O, i, O Ground 7/2 5/2 OOO

1832 4, 0, 4^ 3. 1, 3 Ground 11/2 9/2 30 195.91 585
1832 4, 0, 4^ 3, 1, 3 Ground 5/z 3/2 30 198.56 585
1 8*^9 9 d.<— ft 1 ^O, Z, 4"^ U, 1, O Ground 7/2 9/2 90 ^i09 07ZU ouz.u / DoO

O, Z, U, 1, O Ground 13/2 15/2 ZU OUO.O.9 OOO
18^9 O, Z, 4-^ U, 1, O Ground 9/2 11/2 90 ^i08 1 ^ZU ouo.io OoO

1833 1, 1, 1^ 2, 0, 2 Ground 10 547.91 .02 839
1833 4, 0, 4^ 3, 1, 3 Ground 31 011.19 .05 500
1833 5, 2, 4-^ 6, 1, 5 Ground 17 970.42 .05 500
1833 8, 1, 7^ 7. 2, 6 Ground 30 975.39 .02 839
1833 8, 2, 6^ 9, 1, 9 Ground 20 699.30 .02 839

1833 10, 2, 8^11, 1.11 Ground 9 650.63 .02 839
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1-840 — Ozone Molecular Constant Table

Isotopic Species
Ft.

Gp.
Id.

No.
A

MHz
B

MHz
C

MHz MHz
D.,K

MHz
A

Amu A^
K

0'"0'"0'"

0"*0'«0"*

V-2v

Cs

C,v

1841

1842

1843

1844

1845

106536.1 M
104569.4 M
net £ A C TVif98645.96 M
96 676.8 M
94 768.2 M

13349.12 M
12590.4 M
13352.51 M
12591.4 M
11886.5 M

11834.45 M
11214.6 M
11 731.78 M
11115.6 M
10536.9 M

.09576

.09094

.09997

.10118

.11286

-.968012

Id.

No. Debye
/Ah

Debye Debye
eQq

Value(MHz) Rel.

eQq
Value(MHz) Rel.

eQq
Value(MHz) Rel.

Wa d

1/cm
(Oh d

1/cm
CO,, d

1/cm
cOd d

1/cm

1841 0. X .58 M 0. X

References:

ABC: 689,716,861 A: 689 «: 861 m: 689

Add. Ref. 359,403,442,481,574,604,605,606,607,678,710,901

A
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Ozone Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F' F' F F MHz ±MHz

^3 1841 1, 1, 1<— 0, 0, 0 Ground 118 364.3 .5 480
1841 ill] I*- 2, 0, 2 Ground 42 832.62 .07 480
1841 2, 1, 1*- 2, 0, 2 Ground 96 228.84 .18 480
1841 4, 0, 4-^ 3, 1, 3 Ground 11 073. 689
1841 4, 1, 3«- 4, 0, 4 Ground 101 736.83 .14 480

1841 10, 1, 9-^ 9, 2, 8 Ground 10 226. 689
1841 12^ 240^13! 143 Ground 43 654. 689
1841 14, 2,12^15, 1,15 Ground 30 181. 689
1841 15, 3,13^16, 2,14 Ground 30 052. 689
1841 16, 2,14<—17, 1,17 Ground 25 649. 689

1841 18, 2,16<-17, 3,15 Ground 37 832. 689
1841 18^ 2J6-^19^ 1,19 Ground 30 525. 689
1841 18, 3,15^19, 2,18 Ground 23 861. 689
1841 20, 3,17*-21, 2,20 Ground 9 201. 689
1841 23, 2,22^22, 3,19 Ground 36 023. 689

1841 23, 4,20*-24, 3,21 Ground 14 866. 689
1841 24^ 4^20^25' 3^23 Ground 28 960. 689
1841 27, 3.25^26, 4,22 Ground 16 163. 689
1841 38, 6,32^39, 5,35 Ground 25 511. 689
1841 41, 5,37^40, 6,34 Ground 27 862. 689

1841 45, 7,39'^46, 6,40 Ground 25 300. 689

Q16Q16Q18 1842 2, 1, 2*- 3, 0, 3 Ground 19 263.1 689
1842 5'

0^ 5^ 4^ I, 4 Ground 32 743. 689

1842 8, 2. 7^ 9, 1, 8 Ground 33 537. 689

1842 11, 1,10^10, 2, 9 Ground 27 608. 689
1842 14^ 2,12^15^ 1J5 Ground 33 191. 689

1842 15, 2,13^16, 1,16 Ground 28 915. 689

1842 16^ 2*14^17^ 1^7 Ground 26 388. 689

1842 16, 3,14^17, 2,15 Ground 20 076.0 689

1842 17, 2.15'^18, 1,18 Ground i 26 040. 689

1842 18, 2,16'^19, 1,19 Ground 27 862. 689

1842 19, 2,17<-20, 1,20 Ground 32 054. 689

1842 19, 3J6^2o! 2,19 Ground 21 086.0 689

1842 20, 2,18^21. 1,20 Ground 37 979. 689

1842 23, 2,22^22, 3,19 Ground 22 918. 689

1842 24, 2,23^23, 3,20 Ground 34 814. 689

1842 25, 4,21<—26, 3,24 Ground 31 288. 689

O'^O'^O'" 1843 1, 1, 1<- 2, 0, 2 Ground 35 143. 689

1843 4! 0! 4^ 3, 1, 3 Ground 18 768. 689

1843 7, 2, 6^ 8. 1, 7 Ground 29 227. 689

1843 10, 1, 9<— 9, 2, 8 Ground 35 004. 689

1843 10! I. 9<— 9! 2, 8 Ground 35 280. 716

1843 12, 2,10*-13, 1,13 Ground 30 877. 689

1843 12^ 2J0«-13' 143 Ground 30 914. 716

1843 14, 2,12^15, 1,15 Ground 22 205.4 689

1843 16, 2,14^17, 1,17 Ground 23 425. 689

1843 17, 2,16^16, 3,13 Ground 29 889. 689

1843 18, 2,16^19, 1, 9 Ground 34 662. 689
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Ozone Spectral Line Table

Isotopic Species Id. Rotational ViiJ. State Hyperfine Frequency AAcc. Kei.
No. Quantum Nos. F' F MHz ±MHz

1843 23, 3,21«-22, 4,18 Ground 26 334. 689
1843 25, 3,23^24, 4,20 (jround 18 916. 689

OC 0 OQ.t O/l /I O/^ZD, 0,zo*—Z4, '+,ZU (Ground 19 076. 716

KJ \J \J 111 o n o
1, 1, i<— Z, U, Z Ground 36 688. 689
Z, 1, Z<— o, U, o Ground 11 575.0 689

1844 5, 0, 5^ 4, 1, 4 Ground 40 476. 689
1844 7, 2, 6«- 8, 1, 7 Ground 38 859. 689

lu, 1, y< y, z, o Ground Ol ^O/l t\zl 684.0 689

1 O O 1 A..^ 1 Q 110IZ, Z,1U<—lo, l,lo Ground 34 726. 689
13 Oil ^ 1 A 11/1
la, Z,ll«—14, l.l^ Ground 28 384. 689

1844 14, 2,12<-15, 1,15 Ground 24 139. 689
1844 15, 2,13^16, 1,16 Ground 22 227. 689
1 Q/1/1 1 A O 1 /I * 1 7 117

10, Z,l'+< 1/, 1,1/ Ground OO C07Zz bz (

.

^OA689

1 Q/1/1 17 0 1 t^rf lA Q 1 /I
1/, Z,lo< 10, 0,14 Ground OC OC7ZD ZD/. 689

1844 17, 2,15^18, 1,18 Ground 25 196. 689
1844 19, 2,17^20, 1,20 Ground 37 347. 689
1 QAA 01 0 OA* on Q 17Zl, Z,ZU< ZU, 0,1/ Ground OA O/i 1 OZU ool.Z ^on689

111 ^ o n o
1, 1, 1<— 2, 0, Z Ground 38 054. 689

1 O O 1 1 Q 110IZ, Z.lU'^lo, l,lo Ground 39 439. 689
1845 14, 2,12^15, 1,15 Ground 26 690. 689
1845 15, 3,13^16, 2,14 Ground 26 334. 689

1-7 1 1 -7,£ 1 1 /I

1 ( , 1,1 /<^lo, Z,14 Ground 22 866. 689

lO O l^;.c 17 0 IC
lo. Z, 10*^1/, 0,lD Ground 34 102. 689

1845 18, 2,16^19, 1,19 Ground 27 192. 689
1845 18, 3,15^19, 2,18 Ground 21 022.5 689
1845 23, 2,22^22, 3,19 Ground 32 137. 689

u u u 1 O/l Alow OA 0 1 7.t Ol O OAZU, o,i/<—Zl, z,zU Ground 19 270.1 689

u u u 1 O/l "7 Not Keported 9 225.8 689
1 Q/l 7 Not Reported A e^A 1 7y o4 1 . /

1847 Not Reported 9 823. 689
1847 Not Reported 11 812.9 689
1 Q/I 7 Not Reported I 1 QOA AII oZO.O ooy

1 Q/l 7 Not Reported 1 0 AA7 QiZ UO /.o ^QOoov
1 Q/1 7 Not Reported 1 O 171 AIZ 1 /i.U AQO

1847 Not Reported 20 680.7 689
1847 Not Reported 21 141.0 689
1 Q/l 7lO* i Not Reported Ol 7AQ AZl /Uo.U AQOooy

1 QA nlo* / Not Reported OO O07ZZ ZD/. AQOooy
10/17lo4/ Not Reported OO /1 0

1

ZD 4Z1. ^OAooy
1847 Not Reported 23 502. 689
1847 Not Reported 23 552. 689
1 Q/l 7lo4/ Not Reported O Q Q Q Q AQO

1 O/l 7lo4/ TVT ^ t- D „ ^ ^ »« 1

l>ot Keported O/l n^o A AQO
1 Q/l 7lo4'/

1

Not Reported zo Ooi. /^QOOoV
1847 Not Reported 27 458. 689
1847 Not Reported 27 912. 689

1847 Not Reported 27 949. 689

1847
1

Not Reported 28 116.
1

689

238-605 0-68—26
389



Ozone Spectral Line Table

Isotopic Species Id. Rotational Vib. State Hyperfine Frequency Acc. Ref.

No. Quantum Nos. F,' F' F MHz ±MHz

QllQhQb 1847 Not Reported 28 239. 689
1847 Not Reported 28 510. 689
1847 Not Reported 29 111. 689
1847 Not Reported 32 090. 689
1847 Not Reported 32 254. 689

1847 Not Reported 32 741. 689
1847 Not Reported 32 800. 689
1847 Not Reported 32 841. 689
1847 Not Reported 33 009. 689
1847 Not Reported 33 050. 689

1847 Not Reported 33 248. 689
1847 Not Reported 33 599. 689
1847 Not Reported 33 631. 689
1847 Not Reported 33 691. 689
1847 Not Reported 33 781. 689

1847 Not Reported 33 931. 689
1847 Not Reported 34 622. 689
1847 Not Reported 34 919. 689

1847 Not Reported 34 967. 689

1847 Not Reported 37 341. 689

1847 Not Reported 37 608. 689

1847 Not Reported 37 768. 689
1847 Not Reported 37 970. 689

1847 Not Reported 38 086. 689

1847 Not Reported 38 270. 689

,

-
1847 Not Reported 38 376. 689

1847 Not Reported 40 080. 689

1847 Not Reported 41 063. 689

1847 Not Reported 42 332. 689

1847 Not Reported 42 449. 689

lo4/ Not Reported A A c^7Colo.

1847 Not Reported 48 806. 689

1847 Not Reported 48 806. 689
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5. Index According to Empirical Formula

5.1. Inorganic

Formula Id. No. Page

AsCla 10 1

AsFa 20 2

AsHg 30 3

BzBrHs 40 4

B5H9 50 6

BiCk 70 8

BrF3 80 9

BrFsSi 90 10

BrGeHa 100 12

BrHaSi 110 13

BrNO 120 14

BraP 130 16

CIFO3 1360 291

CIF2OP 1390 302

CIF3 1370 292

ClFsGe 1400 308

ClFsSi 1410 309

CIF5S 1420 310

ClHaGe 1430 312

ClHsSi 1440 313

CINO 1450 314

CINO2 1460 316

CIO2 1380 294

ClOaRe 1470 319

CI20 1480 321

ClaHGe 1490 323

ClaHSi 1500 325

CfeOF 1510 326

CI3P 1520 327

CI3PS 1530 328

ClaSb 1540 329

FHgSi 1550 330

FMnOi, 1560 331

FNO 1570 333

FNO2 1580 334

FOsRe 1590 335

FzHaSi 1600 336

F20 1610 338

F2OS 1620 340

F2O2S 1630 343

FgHSi 1640 345

5.1. Inorganic (Continued)

Formula Id. No. Page

F3N 1650 347

F3NS 1660 348

F3OP 1670 349

F3P 1680 351

F3PS 1690 352

HN3 1700 353

H20 1710 359

H2S 1720 361

UzSe 1740 363

HaISi 1760 366

H3N 1770 368

H3P 1780 377

H3Sb 1790 378

Na 1800 379

N20 1810 382

OS2 1820 384

O2S 1830 385

O3 1840 387

5.2. Organic

CBrFs 220 37

CBrN 140 16

CCIFO 150 23

CCIF3 160 25

CCIN 170 27

CCI20 180 30

CCIaF 190 33

CFN 200 34

CF20 210 35

CF31 230 40

CHBr3 240 42

CHCIF2 250 43

CHCI3 260 46

CHFO 270 47

CHF3 280 49

CHN 290 51

CHNO 300 54
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5. Index According to Empirical Formula— Continued

5.2. Organic (Continued)

Formula Id. No. Page

CHNS 310 57

CHzBrz 320 61

CH2CIF 330 62

CHaCla 340 68

CH2F2 350 71

CH2N2 360 72

CH2N2 370 74

CH20 380 75

CH3BO 390 77

CHsBr 400 79

CHsBrHg 410 84

CH3CI 420 85

CHaClHg 440 89

CH3F 460 91

CHaHgl 470 92

CH31 480 92

CHaNSSi 490 96

CHaNSi 500 98

CIN 510 98

COS 520 101

COSe 540 104

CSSe 560 107

CSTe 570 108

GCfeN 580 109

C2F3N 590 110

C2HCI 600 113

C2HCIF2 610 114

C2HF 620 116

C2H2CIF 630 116

C2H2CIF 640 117

C2H2CIN 650 118

C2H2CI2 660 118

C2H2CI2 670 121

C2H2FN 700 126

C2H2F2 680 122

C2H2F2 690 125

C2H20 710 127

C2H3Br 720 130

C2H3CI 760 180

C2H3F 780 183

C2H31 800 185

C2H3N 810 186

C2H3N 830 194

C2H40 840 196

C2H4S 850 199

5.2. Organic (Continued)

Formula Id. No. Page

C2H5N 860 201

C3HF3 870 206

C3HN 880 208

C3H2N2 900 209

C3H20 910 215

C3H2O3 930 226

C3H3Br 940 227

C3H3Br 950 228

C3H3CI 960 228

C3H3CI 970 229

C3H3CI 990 231

C3H3F 1000 232

C3H31 1010 232

C3H3N 1020 234

C3H4 1030 236

C3H, 1040 237

QiRiCh 1060 241

C3H4O2 1070 244

CHsCl 1080 245

CsHeO 1090 247

QiReCh 1100 251

C3N3P 1110 251

C4H3N 1120 252

C4H4 1130 254

C4H4N2 1140 255

C4H40 1150 257

C4H4S 1160 261

C4H,5N 1170 263

GjHsN 1180 264

C5H4 1190 267

C5H5N 1200 271

(iHsNNiO 1210 273

C5H5TI 1220 274

CsHe 1230 274

C.5H«0 1240 275

CsHgO 1250 276

CeHsBr 1260 277

CeHsCl 1270 278

CeHsF 1280 281

C7H5N 1290 285

C7H13N 1310 289

GHsMnOs 1320 289

CgHisBr 1330 290

CsHiaCl 1340 290

CgHeCrOa 1350 291
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6. Index According to Chemical Name

A
Name Id. |\„. p^gj

Acetonitrile 810 186
Acrylonitrile 1020 234
Adipic ketone (see Cyclopentanone). 1240 275
Ammonia 1770 368
Antimony trichloride 1540 329
Antimony trihydride (see Stibine) 1790 378
Arsenic trichloride 10 1

Arsenic trifluoride 20 2

Arsenic trihydride (see Arsine) 30 3

Arsine 30 3

Azimethylene (see Diazomethane) 370 74

Azoimide (see Hydrazoic acid) 1700 353

Azole (see Pyrrole) 1180 264

B

Benzene chromium tricarbonyl 1350 291

Benzene cyanide (see Benzonitrile) 1290 285
Benzonitrile 1290 285

Bismuth trichloride 70 8

Borine carbonyl (see Carbonyl borane) 390 77

Boron hydride (see Pentaborane) 50 6

Boron monobromide pentahydride (see Bromodiborane) 40 4

Bromine cyanide (see Cyanogen bromide) 140 16

Bromine trifluoride 80 9

Bromobenzene 1260 277

l-Bromo-bicyclo(2,2,2)octane 1330 290

Bromodiborane 40 4

Bromoethene 720 130

Bromoethylene (see Bromoethene) 720 130

Bromoform (see Tribromomethane) 240 42

Bromogermane 100 12

Bromomethane 400 79

Bromomethylacetylene (see 3-Bromopropyne) 950 228

l-Bromopropyne 940 227

3-Bromopropyne 950 228

Bromosilane 110 13

Bromosilicane (see Bromosilane) 110 13

Bromotrifluoromethane 220 37

Bromotrifluorosilane 90 10

Bromotrifluorosilicane (see Bromotrifluorosilane) 90 10

1-Buten-3-yne 1130 254

2-Butynenitrile 1120 252

c

Carbamonitrile (see Cyanamide) 360 72

Carbomethene (see Ketene) 710 127

Carbon oxyselenide (see Carbonyl selenide) 540 104

Carbon oxysulfide (see Carbonyl sulfide) 520 101

Carbon sulfoselenide (see Thiocarbonyl selenide) 560 107

Carbon sulfur selenide (see Thiocarbonyl selenide) 560 107
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6. Index According to Chemical Name (Continued)

C
Name Id. No. Page

Carbonyl borane 390 77

Carbonyl chloride (see Phosgene) 180 30

Carbonyl fluoride 210 35

Carbonyl selenide 540 104

Carbonyl sulfide 520 101

Chlorine cyanide (see Cyanogen chloride) 170 27

Chlorine dioxide 1380 294
Chlorine monoxide 1480 321

Chlorine trifluoride 1370 292

Chloroacetylene 600 113

Chloroallene 960 228

Chlorobenzene 1270 278

l-Chloro-bicyclo(2,2,2)octane 1340 290

1-Chlorocyclopropane 1080 245

Chlorodifluoromethane 250 43

Chloroethanenitrile (see Monochloroacetonitrile) 650 118

Chloroethene 760 180

Chloroethylene (see Chloroethene) 760 180

Chloroethyne (see Chloroacetylene) 600 113

Chlorofluorocarbonyl 150 23

1,1-Chlorofluoroethene 630 116

cis-l-Chloro-2-fluoroethene 640 117

1,1-Chlorofluoroethylene (see 1,1-Chlorofluoroethene) 630 116

cis-l-Chloro-2-fluoroethylene (see cis-l-Chloro-2-fluoroethene) 640 117

Chlorofluoromethane 330 62

Chloroform (see Trichloromethane) 260 46

Chlorogermane 1430 312

Chloromethane 420 85

Chloromethylacetylene (see 3-Chloropropyne) 990 231

Chloromethyl cyanide (see Monochloroacetonitrile) 650 118

1-Chloropropadiene (see Chloroallene) 960 228

1-Chloropropyne 970 229

3-Chloropropyne 990 231

Chlorosilane 1440 313

ChlorosiHcane (see Chlorosilane) 1440 313

Chlorotrifluorogermane... 1400 308

Chlorotrifluoromethane 160 25

Chlorotrifluorosilane 1410 309

Chlorotrifluorosilicane (see Chlorotrifluorosilane) 1410 309

Cyanamide 360 72

Cyanoacetylene (see Propiolonitrile) 880 208

Cyanogen bromide 140 16

Cyanogen chloride 170 27

Cyanogen fluoride 200 34

Cyanogen iodide 510 98

1,3-Cyclopentadiene 1230 274

Cyclopentadienyl manganese tricarbonyl 1320 289

Cyclopentadienyl thaUium 1220 274

Cyclopentanone 1240 275

Cyclopentene oxide 1250 276

Cyclopropanecarbonitrile 1170 263

Cyclopropene 1030 236

Cyclopropyl chloride (see 1-Chlorocyclopropane) 1080 245

Cyclopropyl cyanide (see Cyclopropanecarbonitrile) 1170 263
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6. Index According to Chemical Name (Continued)

D
Name Id. No. Page

1,3-Diazine (see Pyrimidine) 1140 255
m-Diazine (see Pyrimidine) 1140 255
Diazomethane 370 74
Dibromomethane 320 61

1,1-Dichlorocyclopropane 1060 241

1,1-Dichloroethene 660 118

cis-l,2-Dichloroethene 670 121

1,1-Dichloroethylene (see 1,1-Dichloroethene) 660 118

cis-l,2-Dichloroethylene (see cis-l,2-Dichloroethene) 670 121

Dichloromethane 340 68

l,l-Difluoro-2-chloroethene 610 114

1,1-Difluoroethene 680 122

cis-l,2-Difluoroethene 690 125

1.1-Difluoroethylene (see 1,1-Difluoroethene) 680 122

cis-l,2-Difluoroethylene (see cis-l,2-Difluoroethene) 690 125

Difluoromethane 350 71

Difluorosilane 1600 336

Difluorosilieane (see Difluorosilane) 1600 336

Dihydroazirine (see Ethylenimine) 860 201

Dimethylenimine (see Ethylenimine) 860 201

Disulfur monoxide 1820 384

E

1.2-Epoxyethane (see Ethylene oxide) 840 196

1.3-Epoxypropane (see Trimethylene oxide) 1090 247

Ethanenitrile (see Acetonitrile) 810 186

Ethenone (see Ketene) 710 127

Ethylene oxide 840 196

Ethylene sulfide 850 199

Ethylenimine 860 201

F

Fluorine cyanide (see Cyanogen fluoride).. 200 34

Fluorine monoxide (see Oxygen difluoride) 1610 338

Fluoroacetylene 620 116

Fluorobenzene 1280 281

Fluoroethanenitrile (see Monofluoroacetonitrile) 700 126

Fluoroethene 780 183

Fluoroethylene (see Fluoroethene) 780 183

Fluoroethyne (see Fluoroacetylene) 620 116

Fluoroform (see Trifluoromethane) 280 49

Fluoromethane 460 91

Fluoromethylacetylene (see 3-Fluoro-l-propyne) 1000 232

3-Fluoro-l-propyne 1000 232

Fluorosilane 1550 330

Fluorosihcane (see Fluorosilane) 1550 330
Formaldehyde 380 75

Formyl fluoride 270 47

Furan 1150 257

Furfuran (see Furan) 1150 257
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6. Index According to Chemical Name (Continued)

G
IName Id. No. Page

Germanium chloroform (see Trichlorogermane) 1490 323

Germanyl bromide (see Bromogermane) 100 12

H

Hydrazoic acid 1700 353

Hydrocyanic acid 290 51

Hydrogen arsenide (see Arsine) 30 3

Hydrogen azide (see Hydrazoic acid) 1700 353

Hydrogen cyanide (see Hydrocyanic acid) 290 51

Hydrogen oxide (see Water) 1710 359
Hydrogen phosphide (see Phosphine) 1780 377

Hydrogen selenide 1740 363

Hydrogen sulfide 1720 361

I

Iodine cyanide (see Cyanogen iodide)... 510 98

lodoethene 800 185

lodoethylene (see lodoethene) 800 185

lodomethane 480 92

1-Iodopropyne 1010 232

lodosilane 1760 366

lodosiUcane (see lodosilane) 1760 366

Isocyanic acid 300 54

Isothiocyanic acid 310 57

K

Keten (see Ketene) 710 127

Ketene 710 127

Ketopentamethylene (see Cyclopentanone) 1240 275

M

Malonic dinitrile (see Malononitrile) 900 209

Malononitrile 900 209

Manganese trioxyfluoride 1560 331

Methanal (see Formaldehyde) 380 75

Methylacetylene (see Propyne) 1040 237

Methyl bromide (see Bromomethane) 400 79

Methyl bromoacetylene (see 1-Bromopropyne) 940 227

Methylcarbylamine (see Methyl isocyanide) 830 194

Methyl chloride (see Chloromethane) 420 85

Methyl chloroacetylene (see 1-Chloropropyne) 970 229

Methyl cyanide (see Acetonitrile) 810 186

Methylcyanoacetylene (see 2-Butynenitrile) 1120 252

Methyl diacetylene (see Penta-l,3-diyne) 1190 267

Methylene bromide (see Dibromomethane) 320 61

Methylene chloride (see Dichloromethane) 340 68

Methylene cyanide (see Malononitrile) 900 209

Methylene fluoride (see Difluoromethane) 350 71

Methyl fluoride (see Fluoromethane) 460 91
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6. Index According to Chemical Name (Continued)

M
Name Id. No. Paft*

Methyl iodide (see lodomethane) 480 92

Methyl iodoacetylene (see 1-Iodopropyne) 1010 232

Methyl isocyanide 830 194

Methyl isonitrile (see Methyl isocyanide) 830 194

Methyl mercuric bromide 410 84

Methyl mercuric chloride 440 89

Methyl mercuric iodide 470 92

Monochloroacetonitrile 650 118

Monofluoroacetonitrile 700 126

\

Niazine (see Pyrimidine) 1140 255

Nickel cyclopentadienyl nitrosyl 1210 273

Nitrogen dioxide 1800 379

Nitrogen trifluoride 1650 347

Nitrosyl bromide 120 14

Nitrosyl chloride 1450 314

Nitrosyl fluoride 1570 333

Nitrous oxide 1810 382

Nitryl chloride 1460 316

Nitryl fluoride 1580 334

O
Oxetane (see Trimethylene oxide) 1090 247

Oxirane (see Ethylene oxide) 840 196

Oxomethane (see Formaldehyde) 380 75

Oxygen dichloride (see Chlorine monoxide) 1480 321

Oxygen difluoride 1610 338

Ozone 1840 387

P

Pentaborane 50 6

Penta-l,3-diyne 1190 267
Perchloryl fluoride 1360 291

Permanganyl fluoride (see Manganese trioxyfluoride) 1560 331

Perrhenyl chloride (see Rhenium trioxychloride) 1470 319
Perrhenyl fluoride (see Rhenium trioxyfluoride) 1590 335

Phenyl bromide (see Bromobenzene) 1260 277

Phenyl chloride (see Chlorobenzene) 1270 278
Phenyl fluoride (see Fluorobenzene) , 1280 281

Phosgene 180 30
Phosphine 1780 377

Phosphorus oxychloride (see Phosphoryl chloride) 1510 326

Phosphorus oxydifluorochloride (see Phosphoryl difluorochloride) 1390 302

Phosphorus oxyfluoride (see Phosphoryl fluoride) 1670 349

Phosphorus thiochloride (see Thiophosphoryl chloride) 1530 328

Phosphorus thiofluoride (see Thiophosphoryl fluoride) 1690 352

Phosphorus tribromide 130 16

Phosphorus trichloride 1520 327

Phosphorus tricyanide 1110 251

Phosphorus trifluoride 1680 351

Phosphorus trihydride (see Phosphine) 1780 377

Phosphoryl chloride 1510 326
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6. Index According to Chemical Name (Continued)

P
Name Id. No. Page

Phosphoryl difluorochloride 1390 302
Phosphoryl fluoride 1670 349
Propanedinitrile (see Malononitrile) 900 209
Propargyl aldehyde (see Propiolaldehyde) 910 215

Propargyl bromide (see 3-Bromopropyne) 950 228
Propargyl chloride (see 3-Chloropropyne) 990 231

Propargyl fluoride (see 3-Fluoro-l-propyne) 1000 232

Propenenitrile (see Acrylonitrile) 1020 234

Propine (see Propyne) 1040 237

/8-Propiolactone 1070 244
Propiolaldehyde 910 215

Propiolonitrile 880 208
Propynal (see Propiolaldehyde) 910 215

Propyne 1040 237

Propynenitrile (see Propiolonitrile) 880 208

Prussia acid (see Hydrocyanic acid) 290 51

Pyridine 1200 271

Pyrimidine 1140 255

Pyrrole 1180 264

Q

Quinuclidine 1310 289

R

Rhenium trioxychloride 1470 319

Rhenium trioxyfluoride 1590 335

S

Silicochloroform (see trichlorosilane) 1500 325

Silicofluoroform (see trifluorosilane) 1640 345

Silyl bromide (see Bromosilane) 110 13

Silyl chloride (see Chlorosilane) 1440 313

Silyl cyanide 500 98

Silyl isothiocyanate 490 96

Stibine 1790 378

Sulfur chloride pentafluoride 1420 310

Sulfur dioxide 1830 385

Sulfuryl fluoride 1630 343

T

Thiirane (see Ethylene sulfide) 850 199

Thiocarbonyl selenide 560 107

Thiocarbonyl telluride 570 108

Thiofuran (see Thiophene) 1160 261

Thionyl fluoride 1620 340

Thiophene 1160 261

Thiophosphoryl chloride 1530 328
Thiophosphoryl fluoride 1690 352

Tribromomethane 240 42

Trichloroacetonitrile 580 109
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6. Index According to Chemical Name (Continued)

T
Name Id. No. Pmge

Trichloroethanenitrile (see Trichloroacetonitrile) 580 109

Trichlorofluoromethane 190 33

Trichlorogermane 1490 323

Trichloromethane 260 46

Trichloromethyl cyanide (see Trichloroacetonitrile) 580 109

Trichloromethyl fluoride (see Trichlorofluoromethane) 190 33

Trichlorosilane 1500 325

Trichlorosilicane (see Trichlorosilane) 1500 325

Trifluoroacetonitrile 590 110

Trifluoroethanenitrile (see Trifluoroacetonitrile) 590 110

Trifluoroiodomethane 230 40

Trifluoromethane 280 49

Trifluoromethyl acetylene (see 3,3,3-Trifluoro-l-propyne) 870 206

Trifluoromethyl bromide (see Bromotrifluoromethane) 220 37

Trifluoromethyl chloride (see Chlorotrifluoromethane) 160 25

Trifluoromethyl cyanide (see Trifluoroacetonitrile) 590 110

Trifluoromethyl iodide (see Trifluoroiodomethane) 230 40

3,3,3-Trifluoro-l-propyne 870 206

Trifluorosilane 1640 345

Trifluorosihcane (see Trifluorosilane) 1640 345

Trifluorosulfur nitride 1660 348

Trimethylene oxide 1090 247

1,3,5-Trioxane 1100 251

s-Trioxane (see 1,3,5-Trioxane) 1100 251

a-Trioxymethylene (see 1,3,5-Trioxane) 1100 251

V

Vinyl acetylene (see l-Buten-3-yne) 1130 254

Vinyl bromide (see Bromoethene) 720 130

Vinyl chloride (see Chloroethene) 760 180

Vinyl cyanide (see Acrylonitrile) 1020 234

Vinylene carbonate 930 226

Vinyl fluoride (see Fluoroethene) 780 183

Vinyhdene chloride (see 1,1-Dichloroethene) 660 118

Vinyl iodide (see lodoethene) 800 185

W
Water 1710 359
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