
hi

s NBS SPECIAL PUBLICATION 363
^cau of

SUPPLEMENT 1

U.S. DEPARTMENT OF COMMERCE / National Bureau of Standards

Bibliography

on Atomic Energy Levels

and Spectra

July 1971 through June 1975



NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards 1 was established by an act of Congress March 3, 1901.

The Bureau's overall goal is to strengthen and advance the Nation's science and technology

and facilitate their effective application for public benefit. To this end, the Bureau conducts

research and provides: (1) a basis for the Nation's physical measurement system, (2) scientific

and technological services for industry and government, (3) a technical basis for equity in trade,

and (4) technical services to promote public safety. The Bureau consists of the Institute for

Basic Standards, the Institute for Materials Research, the Institute for Applied Technology,

the Institute for Computer Sciences and Technology, and the Office for Information Programs.

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the United

States of a complete and consistent system of physical measurement; coordinates that system

with measurement systems of other nations; and furnishes essential services leading to accurate

and uniform physical measurements throughout the Nation's scientific community, industry,

and commerce. The Institute consists of the Office of Measurement Services, the Office of

Radiation Measurement and the following Center and divisions:

Applied Mathematics — Electricity — Mechanics — Heat — Optical Physics — Center

for Radiation Research: Nuclear Sciences; Applied Radiation — Laboratory Astrophysics 2

— Cryogenics 2 — Electromagnetics 2 — Time and Frequency ~.

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research leading to

improved methods of measurement, standards, and data on the properties of well-characterized

materials needed by industry, commerce, educational institutions, and Government; provides

advisory and research services to other Government agencies; and develops, produces, and

distributes standard reference materials. The Institute consists of the Office of Standard

Reference Materials, the Office of Air and Water Measurement, and the following divisions:

Analytical Chemistry — Polymers — Metallurgy — Inorganic Materials — Reactor

Radiation — Physical Chemistry.

THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to promote

the use of available technology and to facilitate technological innovation in industry and

Government; cooperates with public and private organizations leading to the development of

technological standards (including mandatory safety standards), codes and methods of test;

and provides technical advice and services to Government agencies upon request. The Insti-

tute consists of the following divisions and Centers:

Standards Application and Analysis — Electronic Technology — Center for Consumer
Product Technology: Product Systems Analysis; Product Engineering — Center for Building

Technology: Structures, Materials, and Life Safety; Building Environment; Technical Evalua-

tion and Application — Center for Fire Research: Fire Science; Fire Safety Engineering.

THE INSTITUTE FOR COMPUTER SCIENCES AND TECHNOLOGY conducts research

and provides technical services designed to aid Government agencies in improving cost effec-

tiveness in the conduct of their programs through the selection, acquisition, and effective

utilization of automatic data processing equipment; and serves as the principal focus within

the executive branch for the development of Federal standards for automatic data processing

equipment, techniques, and computer languages. The Institute consists of the following

divisions:

Computer Services — Systems and Software — Computer Systems Engineering — Informa-

tion Technology.

THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination and

accessibility of scientific information generated within NBS and other agencies of the Federal

Government; promotes the development of the National Standard Reference Data System and

a system of information analysis centers dealing with the broader aspects of the National

Measurement System; provides appropriate services to ensure that the NBS staff has optimum
accessibility to the scientific information of the world. The Office consists of the following

organizational units:

Office of Standard Reference Data — Office of Information Activities — Office of Technical

Publications — Library — Office of International Relations — Office of International

Standards.

1 Headquarters and Laboratories at Gaithersburg, Maryland, unless otherwise noted; mailing address

Washington. D.C. 20234.

- Located at Boulder. Colorado 80302.



1977

Bibliography on

Atomic Energy Levels and Spectra

July 1971 through June 1975

Lucy Hagan

Optical Physics Division

Institute for Basic Standards

National Bureau of Standards

Washington, D.C. 20234

U.S. DEPARTMENT OF COMMERCE, Elliot L. Richardson, Secretary

Edward 0. Vetter, Under Secretary

Dr. Betsy Ancker-Johnson, Assistant Secretary for Science and Technology

^.5 NATIONAL BUREAU OF STANDARDS, Ernest Ambler, Acting Director

Issued January 1977



Library of Congress Catalog Card Number: 72-600009

National Bureau of Standards Special Publication 363 Supplement 1

Nat. Bur. Stand. (U.S.), Spec Publ. 363 Suppl. 1 , 186 pages (Jan. 1977)

CODEN: XNBSAV

U.S. GOVERNMENT PRINTING OFFICE
WASHINGTON: 1977

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402
(Order by SD Catalog No. C13. 10:363 Suppl. I). Stock No. 003-003-01673-0. Price $2.50.

(Add 25 percent additional for other than U.S. mailing)



Foreword

The National Standard Reference Data System was established in 1963 for the purpose of

promoting the critical evaluation and dissemination of numerical data of the physical sciences.

The program is coordinated by the Office of Standard Reference Data of the National Bureau of

Standards but involves the efforts of many groups in universities, government laboratories, and

private industry. The primary aim of the program is to provide compilations of critically evalu-

ated physical and chemical property data. These tables are published in the Journal of Physical

and Chemical Reference Data, in the NSRDS-NBS series of the National Bureau of Standards,

and through other appropriate channels.

The task of critical evaluation is carried out in various data centers, each with a well-defined

technical scope. A necessary preliminary step to the critical evaluation process is the retrieval

from the world scientific literature of all papers falling within the scope of the center. Each center,

therefore, builds up a comprehensive well-indexed bibliographical file which forms the base for

the evaluation task. Bibliographies derived from these files are published when they appear to be

of value to research workers and others interested in the particular technical area.

Further information on NSRDS and the publications which form the primary output of the

program may be obtained by writing to the Office of Standard Reference Data, National Bureau

of Standards, Washington, D.C. 20234.

David R. Lide, Jr., Chief

Office of Standard Reference Data
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Bibliography on Atomic Energy Levels and Spectra

July 1971 through June 1975

Lucy Hagan

This is the first supplement to the NBS Special Publication 363. "Bibliography on Atomic Energy
Levels and Spectra. July 1968 through June 1971." and it covers the most recent literature from July

1971 through June 1975. It contains approximately 2150 references classified by subject for individual

atoms and atomic ions. A number index identifies the references. An author index is included. Refer-

ences included contain data on energy levels, classified lines, wavelengths. Zeeman effect. Stark effect,

hyperfine structure, isotope shift, ionization potentials, or theory which gives results for specific atoms
or atomic ions.

Key words: Atomic energy levels; atomic spectra; bibliography; energy levels, atomic; spectra, atomic:

wavelengths, atoms and ions.

1. Introduction

Since the publication of Bibliography on Atomic
Energy Levels and Spectra, July 1968 through June
1971 [l]

1 by the Atomic Energy Levels Data Center,

uver 2150 research papers have appeared which
contain numerical data. This is twice the number of

references included in the previous bibliography
and represents an increase of approximately 170
per year compared to the years covered previously.

This first supplement contains references to these
new papers which have a journal publication date up
to June 30, 1975 and were available to us as reprints

or in journals in our library. In this supplement the

format is the same as in the previously published
bibliography.

1.1. Reference Classification Scheme and
Scope of Bibliography

The references included contain numerical data
on atomic energy levels and spectra. The reference
classification categories are the same as used in the

previous bibliography and are summarized below.
One additional category, QF. has been added for

papers containing numerical data on Lamb shifts,

either experimental or theoretical results.

1 Figures in brackets refer to the literature references in section 1.3 on page

EL Energy Levels. Experimental energy dif-

ferences, except Hfs or IS. Includes references

that suggest the rejection of previously reported

levels.

ND New Designations. New or changed des-

ignations or J values for known energy levels.

CL Classified Lines. Indicates the assignment
of observed lines to transitions between energy
levels that are specified by theoretical designa-

tions and/or by their positions in a known level

scheme.
W Wavelengths (or wavenumbers). New
measurements, or wavelengths newly assigned

to a particular spectrum. References that list

measurements of other entities corresponding
to energy differences between levels may also

be included.

ZE Zeeman Effect data or interpretation.
SE Stark Effect data or interpretation.
Hfs Hyperfine Structure. Observations and

theory.

IS Isotopic or Isomeric (Nuclear) Shifts.

QF Quantum Field effects. Lamb shifts.

experimental and theoretical results.

IP Ionization Potential.

SF Series Formulae. Evaluated series con-

stants, including those appearing in polariza-

tion-theory formulae.

TE Theoretical Engeries. Restricted to a few
references that give calculated energy levels

with accuracies about equal to or exceeding
those now obtainable by observation.
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PT Parametric Theory. Evaluations of the

usual energy parameters of Slater-Condon

theory, or extensions thereof, based on fitting

the theory to experimental levels, g-factors

and/or other observed quantities.

AT Ab initio Theory. These references are

mostly to Hartree-Fock type calculations of

energy parameters or levels.

OT Other Theory. Predictions of energy levels

by theoretical methods not primarily classi-

fiable as PT or AT (for example, Z expansion

techniques).

It is worth noting that this bibliography does not

contain references to atomic transition probabili-

ties, line intensities, or broadening. The NBS Data

Center on Atomic Transition Probabilities and

Atomic Line Shapes and Shifts publishes bibliog-

raphies on these subjects [2].

This bibliography is further restricted, with few

exceptions, to original research papers or mono-

graphs; textbooks and extensive compilations of

special interest that are not included in the classified

references are given at the end of this introduction

in section 1.4.

1.2. Arrangement of Bibliography and
Handling of Special Types of References

Each reference has been assigned a number. In

section 2.2 the appropriate reference numbers are

given under headings for individual spectra (element

and ionization stage). The reference numbers under
each spectrum heading are listed separately for

each of the content categories explained above.

Reference numbers for papers reporting wave-

lengths of unknown ionization stage are given as the

last group for the element.

The full references are given in order of the

assigned numbers in section 3. Each such reference

is followed by the spectra and category symbols
appropriate to the content. Except for Russian
titles, which are given in English, the titles of articles

are given in the language in which they were
published. References to articles from Russian
journals that also appear in English translations

are usually to the translation journals.

Section 2.1 is an index to the spectra for which
there are references, and an author index (sec. 4)

follows the listing of the complete references.

The main exception from the arrangement
described above is for the references 3300 through
3533. Each of these papers gives theoretical results

for a rather large number of elements and/or

ionization stages and their numbers are followed

by a "T" to indicate that the pap,ers give theoretical

results only. These references are included in

section 4, along with the usual information on their

content, and in the author index. However, they
were omitted from the reference numbers for the
individual spectra (sec. 2.2).

Most of the reference numbers followed by an

"A" indicate abstracts of papers presented at

meetings of the Optical Society of America, the

American Physical Society, or the European Group
for Atomic Spectroscopy. The assigned content

categories for these abstracts are those thought to

be applicable to the paper itself, as indicated by the

abstract; the indicated results are not necessarily

included in the abstracts. These abstracts frequently

provide information about work in progress. A few
of the "A" references are to abstracts of theses in

Dissertation Abstracts. Some of the other references

are to theses for which the AEL Data Center has

obtained copies.

References to lanthanide and actinide atomic
energy levels and spectra determined from solution

or crystal data are included for atoms and atomic

ions for which these data have not been determined
for the free gaseous atom or ion. Papers older than

1971 have also been included for this particular

subject to make the bibliography complete, since

these references were not included in previous

bibliographies. For these references the reference

classification categories which apply are enclosed

in parentheses to differentiate them from articles

to atomic energy levels and spectra of free gaseous
atoms and atomic ions.

Abbreviations of titles of publications cited in

this bibliography are those given in the 1970 edition

of Chemical Abstracts Source Index [3].

I am grateful to Dr. W. C. Martin for helpful dis-

cussions and consultation. I am indebted to Dr.

David Garvin, who suggested the original format for

references, which has been used with his computer
programs for this bibliography. James Koch has

been especially helpful in resolving difficulties with

the many computer programs used; I am grateful

for his help. I thank Keith Draxl, who revised the

author sort program and put it into operations with

the modifications required. I thank the NSRDS
staff, particularly Carla Messina, who revised the

reformat program, and Robert Thompson for help-

ful comments about the programs. I especially

thank Kathy Strine for the difficult job of key-

boarding the references, putting the references

in a consistent format, and for running many of the

computer programs to put the bibliography onto

magnetic tape. I thank Marsha Ahalt for her assis-

tance in proofreading the bibliography.

1.3. References

[1] Hagan, L., and Martin. W. C, Nat. Rur. Stand. (U.S.), Spec.
Publ. 363. 102 pp. (June 1972).

[2] Fuhr, J. R., and Wiese, W. L., Nat. Rur. Stand. (U.S.), Spec.
Publ. 320, Suppl. 2, 53 pp. (Nov. 1973); Fuhr. J. R., Martin.
G. A., and Specht, R. J., Nat. Rur. Stand. (U.S.), Spec. Publ.

366. Suppl. 2, 67 pp. (Nov. 1975).

[3] Chemical Abstracts Service Source Index (Chemical Ab-
stracts Service. American Chemical Society. Columbus.
Ohio. 1970).
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1.4. Compilations of Special Interest

Cohen. E. R., and Taylor. B. N., The 1973 least-squares adjust-

ment of the fundamental constants. J. Phys. Chem. Ref.

Data 2(4). 663-734 (1973).

Edlen, B., Term analysis of atomic spectra, Phys. Scr. 7(3),

93-101 (1973).

Fawcett. B. C, Recent progress in the classification of the spectra

of highly ionised atoms and its application to the solar corona.

Adv. At. Mol. Phys. 10, 223-293 (1974).

Fawcett. B. C, Wavelengths and classifications of emission lines

due to 2s 22p"-2s2p" +1 and 2s2p"-2p" +1 transitions. Z =£ 28,

At. Data Nucl. Data Tables 16, 135-164 (1975).

Hotop. H., and Lineberger, W. C, Binding energies in atomic

negative ions. J. Phys. Chem. Ref. Data 4(3). 539-576 (1975).

Idzikowski. A., Gadek. S.. and Mleczko. W., Atlas of the arc

spectra for 70 elements for the grating spectrograph. 2240-

6750 A, Pr. Nauk Inst. Chem. Nieorg. Met. Pierwiastkow
Rzadkich Politech. Wroclaw (13). 125 pp. (1973).

Kaufman. V.. and Edlen, B.. Reference wavelengths from atomic

spectra in the range 15 A to 25000 A, J. Phys. Chem. Ref.

Data 3(4). 825-895 (1974).

Kelly. R. L.. and Palumbo. L. J.. Atomic and ionic emission lines

below 2000 Angstroms (Hydrogen Through Krypton). Naval
Res. Lab.. NRL Report 7599. 989 pp. (1973).

Kurucz. R. L.. and Peytremann. E.. A Table of semiemperical

gf values, Smithsonian Astrophys. Obs.. Spec. Rep. 362. Part I,

400 pp.. Part II. 401-800 pp.. Part III. 801-1219 pp. (1975).

Martin. W. C. Energy Levels of Neutral Helium (He I). J. Phys.
Chem. Ref. Data 2(2). 257-265 (1973).

Martin. W. C Hagan, L.. Reader. J., and Sugar, J.. Ground
levels and ionization potentials for lanthanide and actinide

atoms and ions. J. Phys. Chem. Ref. Data 3(3). 771-780 (1974).

Meggers. W. F.. Corliss. C. H.. and Scribner. B. F.. Tables of

Spectral-Line Intensities. Part I. Arranged by Elements. 387

pp; Part II. Arranged by Wavelengths, 213 pp.; Nat. Bur.

Stand. (U.S.). Monogr. 145 (1975).

Moore. C. E., Atomic Energy Levels as Derived from Analyses
of Optical Spectra. Nat. Bur. Stand. (U.S.), Circ. 467. Vol. I.

309 pp. (1949); Vol. II. 227 pp. (1952); Vol. III. 245 pp. (1958)

have been reissued as Nat. Stand. Ref. Data Ser.. Nat. Bur.

Stand. (U.S.). 35. Vol. I. 309 pp.; Vol. II, 227 pp.; Vol. III.

245 pp. (1971).

Moore. C. E., Selected Tables of Atomic Spectra. Atomic Energy
Levels and Multiplet Tables, Nat. Stand. Ref. Data Ser.,

Nat. Bur. Stand. (U.S.), 3, Sec. 1, Si II— Si IV. 40 pp. (1965);

Sec. 2, Si I. 24 pp. (1967); Sec. 3, C i-C vi. 71 pp. (1970);

Sec. 4, N iv-N vn. 46 pp. (1971); Sec. 5, N I-N in. 67 pp.

(1975) ; Sec. 6. H I, D, T, 36 pp. (1972); Sec. 7. O I. 30 pp.
(1976) .

Reader. J., and Sugar. J.. Energy levels of iron. Fe I through

Fe xxvi, J. Phys. Chem. Ref. Data 4(2), 353-440 (1975).

Schulz. G. J., Resonances in electron impact on atoms and
diatomic molecules. Rev. Mod. Phys. 45(3), 378-422 (1973);

Reprinted as Nat. Stand. Ref. Data Ser., Nat. Bur. Stand.

(U.S.), 50, 110 pp. (1973).

Steiner. B., Photodetachment. Cross sections and electron

affinities. Case Stud. At. Collision Phys. 2, 483-545 (1972).

Sugar, J., Ionization energies of the neutral actinides. J. Chem.
Phys. 59(2), 788-791 (1973); Revised ionization energies of the

neutral actinides. J. Chem. Phys. 60(10). 4103 (1974).

Sugar. J., Ionization energies of quadruply ionized rare earths,

J. Opt. Soc. Amer. 65(11), 1366-1367 (1975).

Sugar. J., and Reader, J., Ionization energies of doubly and triply

ionized rare earths, J. Chem. Phys. 59(4). 2083-2089 (1973).
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2. Classified References for Individual Spectra

2.1. Index to Spectra

Element

Actinium

Aluminum

89

13

imencium

Antimony

Argon

95

51

18

Arsenic 33

Bariur 56

Spectrum

Ac I

Al-
Ah
Al ii

Al m
Aliv
Alv
Al vi

Al vn
Al vin
Alix
Alx
Al xi

Al xii

Al xin

Am ill

Am IV

Am v

Am vi

Am LXXXV

Sb-
Sbi
Sb ii

Sb vn

Ar-
An
Ar II

Ar III

Ar IV

Ar V
Ar VI

Ar VII

Ar VIII

Ar IX

Ar X
Ar XI

Ar XII

Ar XIII

Ar XIV
Ar XV
Ar xvi
Ar xvii

Ar XVIII

Ar XIX
Ar

As-
As I

As II

As xiv
As xv
As xvi

As xvn
As xvni
As xxi
As xxn
As xxin

Bai
Ban
Ba in

Page

45

18

46

38

21

22

33

34

40

Element

Berkelium

Beryllium

Bismuth

Boron

Bromine

Cadmium

Calci

Californium

Carbon

97

83

35

48

20

98

Spectrum

Bki
Bk ii

Bk iv

Bk v

Bel
Be II

Be ill

Be IV

Bi-
Bii
Bi II

Bi iv

B-
Bi
Bn
B in

B iv

B v

Br-
Bri
Br XVI

Br xix
Br xxiv
Br xxv
Br xxvi

Cd-
Cdi
Cdn
Cd in

Ca-
Cai
Can
Ca in

Ca vn
Ca IX

Cax
Ca xi

Ca xn
Caxm
Caxiv
Ca xv
Ca xvi

Ca xvn
Ca xvni
Ca xix
Ca xx

Cf i

Cf II

Cf iv

c--
c-
C i

C ii

C in

Civ
C v

C vi

5



2.1. Index to Spectra— Continued

Element

Cerii

Chlorine

58

55

17

Chromium 24

Cobalt 27

Spectrum

Cel
Cell
Ce III

Ceiv
Ce v
Cevi

Cs-
Cs I

Cs II

ci-
Cli
CI ii

CI in

CI iv

Civ
CI vi

Clvii
CI viii

CI ix

Clx
CI xi

CI xii

CI xin
CI xiv
CI xv
CI xvi
CI xvn

Cr-
Cri
Cr ii

Cr m
Cr IV

Crv
Cr VI

Cr VII

Cr VIII

Crix
Crx
Crxi
CrXII
Cr XIII

CrXIV
Crxv
Crxvi
Crxvn
Cr xvm
Crxix
Cr xx
Cr xxi
Cr xxn
Cr xxin
Cr XXIV

Co i

Co ii

Co in

Co iv

Cox
Co xi

Co xn
Co xin
Co xiv
Co xv
Co xvi
Co xvn
Co xvm
Co xix
Co xx

Page

10

39

20
21

26

27

2,0

Element

Copper 29

Curii

Dysprosium

Einsteinium

Erbium

Europium

Fermium

Fluorine

96

66

99

68

63

100

Spectrum

Co xxi
Co xxn
Co xxin

Cu-
Cui
Cu ii

Cu in

Cu iv

Cu v
Cu vi

Cu xn
Cu xin
Cu xiv
Cu xv
Cu xvi
Cu xvn
Cu xvm
Cu xx
Cuxxi
Cu xxn
Cu xxin
Cu xxiv
Cu xxvn
Cu xxvin
Cu xxix

Cm I

Cm Ii

Cm iv

Cm v

Dyi
Dyll
Dy III

Dy IV

Dy v
Dy xxxix

Es I

Es II

Es ill

Es iv

En
Er II

Er m
Er iv

Erv
Er VI

Er VII

Eu I

Eu ii

Eu in

Eu iv

Fmi
Fm XCV

F-
Fi
Fn
Fm
Fiv
Fv
Fvi
Fvn
F viii

Fix

41

42

47

15
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2.1. Index to Spectra — Continued

Element

Gadolinium

Gallium

Germanium

Gold

Hafnium

Heli

Holmium

Hydrogen

64

31

32

79

72

67

Spectrum

Gdl
Gdll
Gd III

Gd iv

Gd xxxvi
Gd xxxvn
Gd xxxvin
Gd xxxix

Ga-
Ga i

Ga in

Ga iv

Ga V
Ga vi

Ga vil

Ga vin
Ga xii

Ga xiii

Ga XIV
Ga xv
Ga xvi

Ga xvn
Ga xvill

Ga XIX
Ga XX
Ga XXI

Ge-
Ge I

Ge III

Ge iv

Ge v
Ge vi

Ge xiii

Ge xiv
Ge xv
Ge xvi
Ge xvn
Ge xvin
Ge xix
Ge xx
Ge xxi
Ge xxn
Ge xxin
Ge xxiv

Au-
Au i

Au ii

Au in

Au iv

Au

Hf I

Hf II

Hf iv

Hfv

He-
Hei
Hen

Hoi
Hon
Ho in

Ho iv

H -

H-
Hi

Page

42

32

33

33

44

44

12

42

43

12

Element

Indium

Iodine

49

53

Iridium

Iron

77

26

Krypton 36

Spectrum

In-

Inl

In III

In IV

I-

1 I

I v

I VI

I VII

I VIII

I IX

In

Fe--
Fe-
Fei
Fe II

Fe in

Fe iv

Fe v

Fe vi

Fe vn
Fe vin
Feix
Fex
Fe xi

Fe xn
Fe xiii

Fe xiv
Fe xv
Fe xvi

Fe xvn
Fe xvin
Fe xix
Fe xx
Fe xxi

Fe XXII

Fe xxin
Fe xxiv
Fe xxv
Fe xxvi

Kr-
Krl
Krn
Kr III

KrIV
Krv
Kr VI

Kr VII

Kr vin
Krix
KrX
Kr XI

Kr xn
Kr xin
Kr xiv
Kr xv
Kr xvi

Kr xvn
Kr xvin
Kr xix
Kr xx
Kr xxi
Kr xxn
Kr xxin
Kr xxiv
Krxxv
Kr xxvi



2.1. Index to Spectra — Continued

Element

Krypton — Continued

Lanthanum

Lawrencium

Lead

Lithium

I .uu-lium

Magnesium

Manganese

57

103

82

71

12

2;">

Spectrum

Kr XXVII
Kr xxvm
Kr XXIX
Krxxx
Kr xxxi
Kr xxxn
Kr XXXIII

Kr xxxiv
Kr xxxv
Kr xxxvi

La I

La II

La in

La IV

La V

Ln

Pb~
Pbi
Pbll
Pb III

Pbiv
Pbv

Li-

Lii
Li ii

Li m

Lu I

Lu n

Lu in

Lu iv

Lu v

Mg-
Mgi
\1. ii

Mgm
Mg iv

Mg v
Mg vi

Mg vii

Mg vni
Mg ix

Mgx
Mg xi

Mgxn

Mn i

Mn II

Mn in

Mn iv

Mn vi

Mn VIII

Mn ix

Mn x
Mn XI

Mn XII

Mn XIII

Mn XIV
Mn XV
Mn XVI

Mn XVII

Mn XVIII

Mn XIX
Mn XX
Mn XXI
Mn XXII

Page

35

40

47

45

12

13

44

17

18

27

28

Element

Mendelevium

Mercury

Molybdenum

Neodymium

101

80

42

60

Neptunium

Nickel

10

93

28

Spectrum

Mn xxin
Mn XXIV

Mdl

Hg"
Hgl
Hg ii

Hg LXXX

Mo i

Mo vn
Mo vni
Mo xv
Mo xxxiii

Mo xli

Mo xlii

Ndi
Ndn
Ndm
Nd iv

Nd v
Nd vi

Nd vn

Ne-
Nel
Ne II

Ne in

Ne IV

Ne v
Ne vi

Ne vn
Ne vni
Ne ix

Nex
Ne

Npi
Np iv

Np v
Np vi

Np vn

Nil
Ni ii

Ni m
Ni iv

Niv
Ni vi

Ni vn
Ni vni
Ni xi

Ni xn
Ni xin
Ni xiv
Ni xv
Ni xvi
Ni xvn
Ni xvin
Ni xix
Ni xx
Ni xxi
Ni xxii
Ni xxm
Ni xxiv
Ni xxv
Ni xxvi
Ni xxvn
Ni xxvm
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2.1. Index to Spectra — Continued

Element Z Spectrum Page Element z Spectrum Page

Niobium 41 Nbll 36 Kv 23
Nb VI Kvi
Nb vn 37 K vn
Nbix K viii

Nb xiv Kix
Nb xxxii Kx

Kxi
Nitrogen 7 N— 14 Kxn

N- K xin

Ni K xiv

Nil Kxv
Nm K xvi

Niv K xvn
N v Kxvm
Nvi
N vn Praseodymium 59 Pn 40

Prn
Nobelium 102 No in 47 Pr III

Priv

Osmium 76 Osi 44
Promethium 61 Pmi 41

Oxygen 8 o— 14 Pm II

o- Pm III

Oi Pm IV

On Pm V

0 m
Oiv Protactinium 91 Pa V 45
Ov 15

0 vi Rhenium 75 Re VIII 44
0 vn
0 viii Rhodium 45 Rh IX 37

Rhx
Palladium 46 Pdi 37 Rh xi

Pdx
Pdxi Rubidium 37 Rb" 35

Pdxn Rbi
Rbn

Phosphorus 15 P-- 19 Rb m
P- Rbiv 36

Pi
Pn Ruthenium 44 Ru I 37

P m Ru in

Piv Ru viii

P V Ru ix

Pvi Rux
P VII

P VIII Samarium 62 Sm I 41
Pix Sm II

Px Sm III

Pxi 20 Sm IV

Pxn Sm V

P XIII Sm XXXV
P XIV
Pxv Scandium 21 Sc I 24

Sc II

Platinum 78 Pt- 44 Sc III

Ptl Sc IV

Pt II Sc v
Sc vi

Plutonium 94 Pu I 46 Sc vn
Pu II Sc viii

Pu V Sex
Pu VII Sc xn

Sc xin
Sc xiv

Potassium 19 K- 22 Sc xv
Ki Sc xvi

Kli Sc xvn
Km Sc xvin

Kiv Sc xix

9



2.1. Index to Spectra — Continued

H, lenient 2 ^ t"> f±c t v 1 1mOpc<- II Ulll p
1 j 1 1 111 C 11

L

z Page

Selenium 34 Se- 34 S xn 20

Se I S xin

Sell S xiv

Se III S xv
Se IV S xvi

Se v
Se xv Tantalum 73 Tav 44

Se xvi Ta VI

Se xvin
Se xix Technetium 43 Tc I 37
Se xxn
Se xxih Tellurium 52 Te- 38

Se xxiv Tei
Se xxv Te II 39

Te vm
Silicon 14 Si"- 18

Si- Terbium 65 Tbl 42
Sii Tbn
Si II Tb in

Sim 19 Tb iv

Si iv Tbv
Siv
Si vi Thallium 81 Tl- 45

Si vn Tli
Si VIII Tin
Si ix Tim
Six
Si xi Thorium 90 Thi 45

Si xn Thn
Si xin Th m
Si xiv

Si xv Thulium 69 Tm I 43

Si XVIII Tm ii

Tmm
Silver 47 Ag- 38 Tm IV

Agi
Ag ii Tin 50 Sn- 38
Ag in Sn I

Agxi Sn II

/
Agxn Sn IV

Sn VI

Sodium 11 Na- 16 Sn XXI
Nal Sn XXII
Na II 17 Sn xxm
Na in Sn xxiv
Na IV Sn xlv
Na v
Na VI Titanium 22 Til 24
Na vm Tin
Na ix Ti m 25

Nax Ti iv

Na xi Tiv
Ti vi

Strontium 38 Sri 36 Ti vn
Sr II Ti vm
Sr III Ti ix

SrIV Tixi
Sr v Ti xn

Ti xin
Sulfur 16 s— 20 Ti xiv

S i Ti xv
Sn Ti xvi
S in Ti xvn
Siv Ti xvin
S v Ti xix
S vi Ti xx
S vn Ti xxi
S vm Ti xxn
S ix

Sx Trans Lr Elements > 103 Trans Lr 47
Sxi

10



2.1. Index to Spectra — Continued

Element

Tungsten

Uranium

Vanadium

Xenon

z Spectrum Page Element Z Spectrum

74 Wi
W VI

W vn
W

44 Xe XVI

Xe XVII

Xe xvin
Xe XIX
Xe XX
Xe XI

92 Ui
Un

45 Xe

Uiv
YblUv 46 Ytterbium 70

Uvi
u

Ybn
Yb in

Ybiv

23 V i

V ii

ZD Ybv

V in Yttrium 39 Yi
V iv Y in
V V YivV viV VI Y v
V VII

26
Y vi

V viii Y vn
V ix Yxn
V x Y xxx
V xi

V xn
V xin Zinc 30 Zn-
V xiv Zn I

V xv Zn III

V xvi Zn V
V xvn Zn VI

V xvin Zn VII

V xix Zn XIII

V xx Zn XIV

V xxi Zn xv
V xxn Zn xvi

Zn XVII

54 Xe-
Xel
Xell
Xe III

Xe IV

Xe v
Xe vi

39 Zn xvin
Zn xix
Zn XX
Zn XXI
Zn XXII

Zn xxin

Xe vn Zirconium 40 Zn
Xe viii Zr IV

Xe ix Zr V
Xe x Zr VI

Xe XI Zr VII

Xe xn Zr xin

Xe xin Zr xxix
Xe xiv Zrxxx
Xe XV Zr XXXI

11



2.2 Reference Numbers for Individual Spectra

H— AT 1641, 2747 He I —Continued

H EL 1898, 2405, 2639, 3005, 3051, 3097 SE 1855A, 2135, 3092A

CL 2405, 3097 Hfs 1611, 1719, 1825, 1974, 2148A, 2737,

W 2405 2746, 2757, 2860A

TE 1713 QF 2194, 2239, 2971, 3155

AT 2706, 2824, 3097, 3144 IP 2194

OT 1658, 1668, 1713, 1717, 1730, 1737, TE 1713, 2194, 2238, 2281

1849, 1928, 2230, 2268, 2397, 2444, AT 1355, 1469, 1612, 1645, 1782, 1804,

2572A, 2920, 2921, 2952, 2999, 1830, 1894, 1922, 2015, 2128,

3084, 3106, 3163 2154A, 2194, 2210, 2273, 2415,

2547, 2552, 2607, 2620, 2649, 2654,

H i EL 1382, 1384, 1385, 1386, 1387, 1390, 2688, 2705, 2817, 2824, 2835,

1403, 1426, 1435, 1488, 1498A, 2862A, 2887A, 2912, 2915, 3118,

1594A, 1615, 1889, 1890, 1955A, 3144

2260, 2465A, 2752 OT 1416, 1447, 1451A, 1533, 1538A,

CL 1426 1602, 1616, 1627A, 1646, 1654,

W 1382, 1426, 1890, 1955A, 1984, 2752 1658, 1667, 1668, 1713, 1726, 1737,

ZE 1378, 1394, 1397, 1442, 1729, 2159A, 1766, 1789, 1841, 1849, 1856A,

2186, 2294, 2532A, 2567A, 2799, 1866, 1874, 1875, 1922, 1954, 1980,

3046, 3180A 1988, 1989, 2024, 2140, 2155A,

SE 1435, 1441, 1864, 2383, 2504A, 2735 2175, 2211, 2238, 2265, 2281, 2396,

Hfs 1394, 1403, 1442, 1878, 1957, 2014, 2397, 2411, 2440, 2442, 2444,

2243, 2286, 2876, 2928, 3011, 3109 2528A, 2651A, 2673, 2676, 2679,

IS 2752 2693, 2702, 2712, 2739, 2784, 2791,

QF 1340, 1358, 1386, 1388, 1389, 1475, 2825, 2850, 2903, 2913, 2917, 2918,

1569, 1615, 1764, 1829, 1935, 2035, 2921, 2932, 2952, 2999, 3016, 3035,

2088A, 2146A, 2170, 2234, 2260, 3072, 3181A

2271, 2338A, 2438, 2465A,

2570A, 2642, 2828, 2886A, 2993, He ii EL 1362, 1383, 1496A, 1501A, 1506,

3009, 3010, 3056, 3061 1518, 1521, 1522, 1549, 1901,

IF 1426 2508A, 3156, 3222

AT 1997, 2154A CL 1362

OT 1395, 1396, 1826, 2606, 2712, 2735, W 1362, 1383, 1901

2784, 2822, 2836, 2854, 2997, 3107, SE 2193

3162, 3164 Hfs 1506, 1719, 1825, 3053

IS 1506

He EL 1393, 1424A, 1652A, 1784, 1818, QF 1330, 1340, 1392, 1496A, 1501A,

2010, 2028, 2219, 2524A, 2593, 1521, 1829, 2036, 2089A, 2477,

2622, 2656, 2793, 2842, 3087, 3091, 2508A, 2974, 3222

3103, 3165 OT 1690A, 2756, 2833, 3016

ND 2767

W 1323, 2219, 2524A Li- EL 2158A, 2296, 2551, 2671

Hfs 1911A, 2028, 2656 AT 1439, 2428

OT 1583, 1851, 2207, 2333A, 2630, 2767, OT 1723, 1838, 2256, 2633, 2801, 3060

2979, 3110

Li i EL 1362, 1393, 1560, 1565A, 1595A,

He i EL 1311, 1341, 1362, 1391, 1460, 1489, 1614, 1704A, 1796, 1992, 2571A,

1550, 1752, 1784, 1786, 1788, 1934, 2764, 2818, 2985, 3034, 3062, 3160

2010, 2012, 2135, 2219, 2325A, CL 1362, 1560, 1614, 1796, 1992, 2369,

2524A, 2652, 2710, 2711, 2738, 2571A, 3034, 3160

2793, 2858A, 2861 A, 2949, 2969, W 1362, 1560, 1614, 1796, 1992, 2571A,

3021, 3026, 3087, 3089, 3091, 3155, 2682, 3034, 3160

3160 ZE 1747A, 2789

ND 1602 SE 1556, 1590, 1864, 1967, 2246, 3001

CL 1362, 1532A, 1654, 1784, 1786, 1788, Hfs 1393, 1438, 1565A, 1595A, 1704A,

1992, 2012, 2033, 2140, 2325A, 1912A, 1995, 2001, 2061A, 2237,

2710, 2853A, 3160 2246, 2629, 2789, 2845A, 3020,

W 1323, 1341, 1362, 1532A, 1752, 1784, 3137

1786, 1788, 1992, 2012, 2033, 2219, PT 2697

2325A, 2524A, 2710, 2853A, AT 1711, 1843, 1897, 1902, 2011, 2190,

3160 2210, 2531A, 2620, 2648, 2649,

ZE 1311, 1364A, 1823, 2135, 2186, 2394, 2692, 2731, 2862A, 2912, 2943,

2513A, 2565A, 3046, 3098, 3125 2950, 3007

12



2.2 Reference Numbers for Individual Spectra — Continued

Li I- Continued Be ]]] ContinupQ

OT 1438, 1456, 1485, 1610, 1723, 1742, TE 2194

1744, 1796, 1806, 1807, 1848, 1851, AT 2194, 2547

1992, 1993, 2237, 2410, 2630, 2676, OT 1653, 1726, 1841, 2440

2680, 2695, 2913, 2942, 2972, 2979,

3143, 3220 Be IV W 3100

Li II EL 1460, 1560, 1614, 1992, 2090A, 2239, B" EL 2296

2729, 2788, 3155, 3160 AT 1320, 2199

CL 1560, 1614, 1992, 2986, 3160 g I EL 1461, 1790, 2041A, 2166, 2893A,

W 1560, 1614, 1992, 2682, 2986, 3160 3127

ZE 1691A, 2513A, 2521A, 3158 CL 1461, 1790, 2041A, 2166, 2369, 2645,

Hfs 1689A, 1858A, 1944, 2090A, 2130, 2893A, 3127,

2425, 2521A, 2729, 2737, 2788, W 1461, 1790, 2041A, 2166, 2893A,

3155, 3158 3127

OF 2194, 2239, 2729, 2971, 3155 ZE 1746

IP 2194 Hfs 1746, 1842, 1861A, 2062A, 2066A,

TE 2194 2707, 2827

AT 2194, 2340, 2406, 2547, 2692, 3007, IP 2166

3144 PT 2482A

OT 1646, 1658, 1726, 1841, 1980, 1992, AT 1320, 1591, 2004, 3050, 3086

2265, 2396, 2440, 2444, 2932, 2952 OT 1591, 1610, 2741, 3086, 3174

Li III QF 1419, 1829, 2336A, 2944 B II EL 1790, 2041A, 2393, 3160

OT 1690

A

CL 1790, 2041A, 2393, 3160

W 1790, 2041A, 2393, 3160

Be I EL 1790, 2031, 2041A, 2042A, 2301, AT 2004, 2302, 2995

2305, 2311, 2771 OT 2726

ND 1593

CL 1593, 1790, 2031, 2041A, 2042A, B III EL 1893, 2393, 2558, 3034

2301, 2305, 2369, 2771 CL 1893, 2393, 3034

W 1790, 2031, 2041 A, 2042A, 2301, W 1893, 2393, 3034

2305, 2771 Hfs 2169A

ZE 2510A, 3080 OT 1993, 2630, 2986

SE 1864

Hfs 1700, 1859A, 2827, 3080 B IV EL 1893, 2393, 2419, 2493A, 2558, 2782

AT 1626, 1894, 2004, 2125, 2178, 2210, CL 1893, 2393, 2419, 2782

2292, 2302, 2311, 2620, 2648, 2649, W 1893, 2393, 2419, 2782

2705, 2778, 2896, 2912, 2995, 3050, QF 2194, 2239, 2493A, 2782

3128 IP 2194, 2493A, 2782

OT 1316, 1593, 1610, 1635, 1762, 1885, SF 2782

1987, 2037, 2156A, 2184, 2245, TE 2194

2256, 2290, 2295, 2770, 2913, 3159, AT 2194, 2547

3161, 3174, 3220 OT 1726

Be ii EL 1790, 2031, 2041A, 2092A, 2212, B y EL 2558

2301, 2305, 3034, 3080 c- AT 2199

ND 1593 EL 2761, 3103

CL 1593, 1790, 2031, 2041A, 2301, 2305, AT 1320

2369, 3034 OT 2797

W 1790, 2031, 2041A, 2301, 2305, 3034

ZE 2510A, 3080 c I EL 1790, 2761, 3172

Hfs 2510A, 3080 CL 1790, 2138, 2235, 2309, 2369, 2761

AT 2837 W 1790, 2138, 2761

OT 1593, 1993, 2037, 2641 ZE 3172

Hfs 1842

Be III EL 1653, 1673A, 1940, 2683 AT 1320, 1354, 1446, 1517, 1537A, 1566,

CL 1653, 1673A, 1940, 2683 1728, 1780, 1804, 1873, 2004, 3086

W 1653, 1673A, 1940, 2493A, 2683 OT 1537A, 1610, 1728, 1811, 1832, 2313,

Hfs 2091 2957, 3086, 3154, 3174

QF 2194, 2239, 2683

IP 1653, 2194, 2683 c II EL 3168

SF 2683 CL 3168

219-865 0 - 76 -2 13



2.2 Reference Numbers for Individual Spectra — Continued

1 II — Continued N IV- Continued

W 3168 Hfs 2503

FT 2482A IP 1356

AT 1320, 3086 AT 2995

OT 3086 OT OC Afi OTO£ nil/: qi (in
2509, 2726, 3116, 3147

c in EL 3168 N V EL 1356, 2575, 3170

CL 3168 CL 1356, 1578, 2575, 3170

1947, 3168 W 1356, 1578, 2575, 3170

AT 2302, 2995 IP 1356

OT i c 7A o i o a o cAn oiit oil/;15/9, 2184, 2509, Z/ZO, olio OT 1844, 1993, 2986

c IV EL l oao OA7A ^ i to1892, 26/0, 3168 N VI E I

.

| OCC OA17 OOOO O .1 OA O/IAOA 017A
1356, 201/, 2288, 2426, 2493A, 31/0

CL 1892, 2670, 2875, 3168 CL 1356, 2017, 2288, 2426, 2575, 3170
1 onO 1 A/1 7 OA7A OQ7C 0 1 AOlo9Z, 194/, Zo/0, Zo/o, oloo VII

Vt
inr/ i<7/ OA 1 7 OOOO O A OA OC7C1356, 14/4, Z01/, ZZ88, Z4Z6, 25/5,

TE 2934 3170

< >T
lO/i ii loci 1 Ado o^ort oAO/i or\o^1844, 1851, 1993, 2630, 2934, 2986 QF 2194, 2426, 2493A

If 1356, 2194, 2288, 2493A
<

!

V
IT Ihi. Z6/0, .51 /0

'I K 2194

CI, 2670, 2847, 2875, 3170 AT 2194, 2547

w ~\ AH A 1A/17 O/1A0A OA7A 00/17 007C14/4, 194/, Z49oA, Z6/U, Zo4/, Zo/5, OT 1726, 1844

3170
ni(l/l OO 0A2194, 2239 N VII EL 1356, 3108, 3170

2194 CI. 1356, 3108, 3170
TP 2194 Vt' 1356, 3108, 3170

AT 1 70A O 1 A /I O C /I 7 OAOA1780, 2194, 2547, 2989 IP 1356

< >T 1 /zo, 1844, Zo45

o- - AT 1847, 2199
/

I

.

VI
V I
t, 1

,

Q 1 7A
( )T 3085

i i Zo4 / , ol /U KI. 1750A, 2151A, 2240, 2795, 2967

w Ol rA 001£ 00/17zioO, Zo4o, Z84/, ,51 /U Mil 1852, 1990

QF 1440, 1846 AT 1320, 1423A, 1587A, 1716, 2007

< >T 1852, 1853, 1990, 2242, 2797, 2904

\ A 1 2199

A ! 1320 0 i EL 2069, 2240, 2318, 2813, 2961

IN i hi. 1/111 1 "7AA 1A1CA O 1 70 A OOIA1411, 1/90, 1915A, Zl/ZA, Zol9, ND 2961

2430 CI. 1867, 2069, 2309, 2318, 2369, 2813,

NI) 1411 3048

( . I,
1/111 1 1(1(1 OlAA OOIA OKd O/IOA1411, 1/90, 2309, Z319, 2369, 2430 w 2069, 2179, 2318, 2813, 2961, 3048

W 1/111 1/lCA irAl 1 7AA OOIA O/IOA1411, 1459, loOl, 1/90, Zol9, Z4o0 ZE 2566A, 3098
loin 1A1/1A OC£7AiolO, 19I4A, Zoo/A Hfs 1842, 3145

Hts 1 OAA lO/IO OCA7A1JU9, 1o4z, Z5o/A FT 2961

i
!* 1411 AT 1320, 1534A, 1716, 2004, 2007

an 1/111 OOIA1411, Zol9 OT 1610, 2904, 2992

A 1
1 OAA 10OA 1/lOOA 1 7(;n OAA/1 0"7A/1
1.509, loZO, 14ZZA, 1 /o9, ZUU4, Z/04,

z /oz 0 ii CL 1970

O 1
10O/1 1£1(1 1 A 1 A lOCl OO/IO OCA/1loZ4, 161U, lol9, 1B51, ZZ4Z, Z564 W 1970, 2226

ZE 1828, 2443, 2445

N ii EL 1661 AT 1320, 1534A, 2004
1 C 70 OAAA15/8, Z900 OT 1619

w 1 C70 OAAAlo/o, Z900

A 1

10OA 1 700 1777 OAA/1UZO, 1/Z8, 111 I, Z004 0 in KI. 1675A
Kj 1

l/lOl 170014ol, 1 1la CL 1675A, 1970

W 1675A, 1970, 2226

N in
O/1/IOA OCOAZ448A, 2580 ZE 2443, 2445

CL 1578, 2448A, 2580 AT 1320, 1534A, 1728
TV/W 1C70 O/1/IQA OCQAlo/o, Z44oA, ZooO OT 1481, 1728, 2106, 2868
Hfs 2512A
ii >i
5 !

O/t QO AZ4oZA o 1

V

EL 2215, 3234
A T 1 OOAloZO ND 3234

CL 2215, 2517A, 3234
N IV EL 1356, 2448A W 2215, 2226, 2517A, 3234

CL 1356, 1578, 2448A, 2575 ZE 2443
VA 1356, 1578, 2448A, 2575 IP 3234

14



2.2 Reference Numbers for Individual Spectra — Continued

0 iv- Continued F II PT 2597

PT 2482A AT 1320, 2004, 2597

AT 1320. 1534A

F in EL 1331

0 V EL 1808, 2215, 3170, 3234 CL 1331

CL 1808, 2215, 2517A, 3170, 3234 W 1331

W 1808, 2215, 2226, 2517A, 3170, 3234 AT 1320

AT 1534A, 2995

OT 2184, 2509, 2726, 3116. 3147 F IV EL 1672A, 2986

CL 1672A, 2986

0 VI EL 1662, 1714, 2201, 2215, 2216, 2267, W 1672A, 2986

2864A, 2902, 3065, 3082, 3170, AT 1320, 1728, 2821

3234 OT 1481, 1728

CL 1662, 1714, 2185, 2201, 2215, 2216,

2267, 2517A, 2864A, 2902, 3082. F v EL 1331, 2215, 2986

3170, 3234 CL 1331, 2215, 2986

W 1662, 2185, 2201, 2215, 2216, 2267, W 1331, 2215, 2986

2517A, 2864A, 2902, 3082, 3170, AT 1320

3234

AT 1534A F VI EL 1331, 2215, 2986

OT 1714, 1844, 1977, 1993, 2214, 2986. CL 1331, 2215, 2986

3111 W 1331, 2215, 2986

AT 2995

0 vn EL 1343, 1909A, 2017, 2201, 2216, 2267, OT 2726

2288, 2861A, 2902, 2945, 3170,

3234 F VII EL 1331, 1714, 2215, 2288, 2543, 2670,

CL 1343. 1625. 1909A, 2017, 2185, 2201, 2694, 2714, 2864A, 2902, 3082

2216, 2267, 2288, 2517A, 2545, CL 1331, 1714, 2215, 2288, 2543, 2670,

2902, 2945, 3170, 3234 2694. 2714, 2807, 2864A, 2902, 3082

W 1343, 1459, 1474, 1625, 1909A, 2017, W 1331, 2215, 2288, 2543, 2670, 2694,

2185, 2201, 2216, 2267, 2288, 2714, 2807, 2864A, 2902, 2986, 3082

2517A, 2636, 2669, 2902, 2945, OT 1714, 2214, 2986, 3111

3082, 3170, 3234

QF 2194, 2426 F VIII EL 1343, 2266, 2288, 2326A, 2543, 2668,

IP 2194, 2288 2670, 2694, 2714, 2902

TE 2194 CL 1343, 2266, 2288, 2326A, 2543, 2668,

AT 2194. 2547, 2989 2670, 2694, 2714, 2902

OT 1726, 1844. 1977, 2545 W 1343, 2266, 2288, 2326A, 2543, 2668,

2670, 2694, 2714, 2902, 3082

0 vm EL 1910A, 2173A, 2216, 2267, 2945, QF 2194, 2426

3170 IP 2194, 2288

CL 2216, 2267, 2517A, 2945, 3170 TE 2194

W 1910A. 2150, 2216, 2267, 2517A, AT 2194, 2547

2636, 2786, 2945, 3170 OT 1726

QF 1722, 1824

F IX EL 2173A, 2543, 2670, 2714

CL 2543, 2670, 2714

F- EL 1455, 2401 W 2150, 2543, 2670, 2714

CL 2401 ZE 2026

W 2401 QF 2529A

AT 1320, 1753A

OT 1802, 2659 F X EL 2173A

Ne EL 1724, 2219, 2701

F i EL 2401, 2597 CL 1724

ND 1899, 2597 W 1724, 2219

CL 2401, 3057 AT 1803

W 2401, 3057 U 1 2275

ZE 2597, 3057

Hfs 1842, 2062A, 2707 Ne I EL 1407, 1724, 1752, 1784, 1788. 1819.

PT 1899, 2597, 2598 2219, 2259, 2329A, 2749, 2750,

AT 1320, 1425A, 1960, 2004, 2597, 2598 2796, 3120

OT 1610, 1851 ND 2599

15



2.2 Reference Numbers for Individual Spectra — Continued

Ne i-CContinued Ne VI EL 1575, 2303, 2310, 2678, 2834, 2881,

CL 1724, 1784, 1788, 1819, 1975, 2219, 2916, 2939, 2953

2228, 2259 CL 1575, 1760, 2303, 2310, 2678, 2939,

W 1407, 1724, 1752, 1784, 1788, 1819, 2953

1975, 2219, 2259, 2637, 2852A, W 1575, 1760, 2303, 2310, 2678, 2939,

2901, 3225, 3230, 3232 2953

Z E 1805, 1951, 2077A, 2624 ZE 3157

SE 2802, 2976 AT 1320, 1327, 2257

Hfs 1589, 2013, 2077A, 2082A, 2272,

2435, 3012, 3022 Ne VII EL 1808, 2303, 2310, 2481, 2834, 2881,

IS 1361, 1372, 1375, 1377, 1450, 1452, 2916, 2939, 2953, 3170

1453, 1454, 1547, 1589, 1701A, CL 1721, 1760, 1775, 1808, 2122, 2227,

1900, 2013, 2023, 2082A, 2414, 2303, 2310, 2481, 2939, 2953, 3170

2435, 2675, 2713, 3102 w 1721, 1760, 1775, 1808, 2009, 2122,

[P 1407 2227, 2303, 2310, 2481, 2939, 2953,

PT 1985, 2599, 2653 3170

AT 1320, 1321, 1448, 1605, 1683A, 1803, A T 2257

1868, 1968, 1991, 2125, 2599, 2620, OT 2509

2792, 2823, 2896, 2930, 3036, 3135

OT 1610, 1834, 1841, 1968, 2008, 2313, Ne \ III EL 1313, 1650, 1808, 1822, 1845, 2176A,

2432, 2550, 2672, 2823, 2904, 2978, 2177A, 2303, 2407, 2604, 2834,

3101, 3129 2881, 2916, 2939, 2953, 3082, 3170

CL 1313, 1650, 1721, 1760, 1808, 1822,

Ne II E 1

,

1369A, 1406, 1502A, 1966A, 1845, 2122, 2185, 2227, 2303, 2407,

2329A, 2597, 2615, 2616, 2810, 2522A, 2604, 2939, 2953, 3082,

2834, 2881, 2939, 2953 3170

ND 1406, 1899, 2597, 2598 W 1313, 1650, 1721, 1760, 1808, 1822,

CL 1406, 1502A, 2615, 2616, 2939, 2953 1845, 2122, 2185, 2227, 2303,

W 1369A, 1406, 1502A, 2615, 2616, 2407, 2522A, 2604, 2939, 2953,

2637, 2939, 2953 3082, 3170

ZE 1359, 2597, 3157 AT 2257

iS 1369A, 2589 OT 1808, 1844, 1977, 2120

IF 1369A, 1406

PT 1899, 2597, 2598 Ne l\ EL 1343, 1845, 2176A, 2177A, 2303,

AT 1320, 1809, 2257, 2597, 2598, 2948 2407, 2834, 2881, 2916, 2953, 3170

OT 2841 CL 1343, 1845, 2185, 2303, 2407, 2522A,

2545, 2953, 3170

\<- III EL 1406, 2303, 2317, 2329A, 2834, 2881, W 1343, 1845, 2185, 2303, 2407, 2522A,

2939, 2953 2636, 2786, 2953, 3082, 3170

CL 1406, 2303, 2317, 2939, 2953 QF 2194, 2426

W 1406, 2303, 2317, 2939, 2953 IP 1845, 2194

ZE 1359, 3157 TE 2194

PT 2597 AT 2194, 2257, 2547, 2989

AT 1320, 2257, 2597, 2948 ( IT 1726, 1844, 1977, 1980, 2120, 2545

OT 2841

Ne X EL 2303, 2407, 2916, 3170

N<- IV EL 2303, 2310, 2329A, 2677, 2834, 2881, CL 2303, 2407, 3170

2939, 2953 v> 2303, 2407, 2786, 3170

ND 2677 AT 2257

CL 2303, 2310, 2677, 2939, 2953 Ne \\ 2306, 2308

W 2303, 2310, 2677, 2939, 2953

AT 1320, 2257 Na EL 1749A, 2158A, 2296, 2551, 2671

OT 1619 AT 1439

OT 2157A, 2241, 2530A, 2633, 2801,

Ne V EL 2009, 2303, 2310, 2329A, 2678, 2834, 3060

2881, 2916, 2939, 2953

CL 1760, 2009, 2303, 2310, 2678, 2939, Na I EL 1795, 2018, 2384, 2571A, 2584, 2600,

2953 2661, 2764, 2855A, 2865A, 2870,

W 1760, 2009, 2303, 2310, 2678, 2939, 2871, 2981, 3008, 3018, 3025, 3073

2953 CL 1795, 2018, 2309, 2369, 2382, 2571A,

AT 1320, 1728, 2257 2865A, 3018

OT 1481, 1728 Vt 1795, 2018, 2382, 2571A, 2600,

2865A, 3018
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2.2 Reference Numbers for Individual Spectra — Continued

Na I
— Continued Na XI FIILL. 9304 939ftA 9^fi0ZOU4-, ZjZOA, ZOUv

7F 1 367 91 AH A 97ftQ 9ft A 3993 PT 9304 939ft A 9^60

-iF l c 1 o i con l 707 9909 9ft 1A 9ft

A

w 9304 939ftA 9^fi0

3001 301 ^ 309^OUWl, OulJ, OUZn)

tils 1 367 1 ^3^ 1 ^67 1 700 A 1 710 A Mcr- FTHi i . 2983

1761 1Q13A 1090 10^6 9001 Mg i
FT 1700 900ftA 910^ 97ftl 9096 31301 i 7U , \)"OA , L17J, l lOl, j«-7ZilJ, OlJv -

9080 90Q3A 90Q4A 3 1 fifi0 1 00

90Q6 A 9007 A 9 1 fid. A 9904ZU7OA , ZU7 (A, lOtA , Zlu'i, Nn
1 1 u 9030

99ft9 9337 A 9330 A 93R4 9436 PI 1700 9030 900ft A 91 OS. 9300 93601 i 7U, ZUOU, -iU70A, -il7j, iOU7, <iOU7,

9479 94Q0 9^07 A 9^93 A 9SftR 97ftl 9096 3130 3166£ (Ol, t7^U, OIOU, OIUU

9600 96^0 96ftOA 97ft0 2ft03 W 1 700 900ftA 910S ?7ftl 2026 ^1 HO

9R04 9R45A 9859A 2R70 2871 3166

9014 30ft 3 3006 3110 3137£71^, OUOO, OU7U, Ull7, OlOl ms 9^1 ^z,o 1

0

t<;ij 3006
1 o 1 6ftft A1UooA

ACV* 91 63 A
-. 1OoA TP 910^ 9374 9ft74 3166Z170, It, 40/4', JlUU

TP1ST 901 ftlo AT 1440 1^79 1696 9016 9030 968ft

AT 1836, 1971, 2731, 2912, 2950, 2962 2730, 2769, 2872, 2873

OT 1456, 1573, 1742, 1834, 1918, 1971, OT 1572, 1834, 2037, 2117, 2156A, 2290,

9117 9410 297? 3220 3161

Na II ZE 1691

A

Mg ii
FTILL, 1 7Q0 97R1 9R^7A ^l^fl

Hfs 2511A PI 1 70f) 9^6Q 97RI 31301 1 7U, iOU7, _i'i|. OlOKJ

PT 2599 w 1790, 2781, 3130

AT 1683A, 2273, 2599 AT 1836, 1971, 2872, 2873

OT 1R41 3199 1 cryi 1Q71 90371JJO) 1711, iUO 1

MNa ill FTEj Li 1660 1RR9 1R83 9484A 9909 Mg in FT ld3d. 9003 97R1 3130ItOt, iUVO, ZlOl, OlOVJ

1660 1889 1SQ0 9Q0Q1UUU, iOO_. 1077, 1> u 14.34 914Q

pt 1RR9 1RR3 94R4A 9909 PTV . L, 1434 9003 9781 3130

W 1RR9 1RRH 94R4A 9909lOO^i lOOO, ilO^A, i7U7 w 1434 9003 97R1 3130

IP 9790 9Q09 TPir 1434 9003

PT 1882, 1899, 2598, 2909 PT 1434, 2149, 2599

AT 2598 AT 1683A, 2599

OT 1RR3 9790 PiT 3129

IN a IV FT 9700 94ft4A 9617 Mg iv FT 1660 1Q6S 9790

9100 93ft7 94ft4A 9617Zlu7, — >iii. Z. '+< ) r/\ , iUI l lll7 1660 1RQ0 19-19 1965luuu, lo??, 17J7, iyvo

w 910Q 93ft7 94ft4A 961 7 P 1 1660 lQ'iO 1965 9790

TVW 1660 1Q6^ 9790IUUU, I7UO, ^l^v

Na v EL 2109 IP 1660, 1965, 2720

CL 2109 PT 1660, 1899, 1959, 1965, 2598, 2720

W 2109 AT 1660 1959 2039A 2598 2720

INa VI F T 13 31 91 HQ 9149 9617lool, ZIVy, £i<*Zi ZOl / Mg v CjL, 106-^ 9ft77

1331 OlflG 9617 C 1 9977 9ft77

w 1331, 2109, 2617 w 1965, 2277, 2877

PT 2142

OT 1481 Mg vi
ATU I

1 Al O10 IV

Mg vn f I lool

Na VIII EL 1808 CL 1331

CL 1808 W 1331, 1459

w i aoft1 OUo OT 1481

INa IX FT 1331 lftOft 9-^60 9743IOO 1 , loUO, ZOuU, Z / 4-0 Mg vin w 1 49ft

CL 1331, 1808, 2560, 2743 Mg ix EL 1808, 2481

W 1331, 1808, 2560, 2743 CL 1808, 2009, 2481

W 1
1 QftR w 180R 900Q 94R110V70, iUU7, itOl

Na x ITT 9Q9QA OCifl 9*771 nzozoA, ZooU, Mg x FIHi Li 1331 1R0R 9304 940R 9470 9^60lool, 10V70, iJUt, ifUO, ^117, Z.OUVJ,

CL 2328A, 2560, 2743 2670, 2728, 2743

W 2328A, 2560, 2743 CL 1331, 1808, 2304, 2408, 2479, 2560,

2670, 2728, 2743

17



2.2 Reference Numbers for Individual Spectra— Continued

x- Continued Al v-C( >ntinued

2577W 1331, 1428, 1808, 2304, 2408, 2479, PT

2560, 2636, 2670, 2728, 2743 AT 2577

TE 2934

OT 1808, 1844, 1977, 2479, 2934 Al vi EL 2877, 2940

CL 1785, 2277, 2877, 2940

Mg xi EL 1428, 1585, 2304, 2328A, 2408, 2479, W 1785, 2277, 2605, 2877, 2940

2560, 2602, 2670, 2743, 3123, 3226

CL 1428, 1585, 2304, 2328A, 2408, 2479, Al vn EL 2940

2545, 2560, 2602, 2670, 2743, 3123, CL 1785, 2587, 2940

3226 W 1785, 2587, 2605, 2940

W 1428, 1585, 2304, 2328A, 2408, 2479,

2560, 2602, 2636, 2670, 2743, 3123, Al vm EL 1331

3226 CL 1331, 1785

AT 2989 W 1331, 1785, 2605

OT 1428, 1844, 1977, 2479, 2545 OT 1481

Mg xn EL 2304, 2328A, 2408, 2479, 2560, 2602, Al ix EL 1471

2670, 3226 ND 1471

CL 2304, 2328A, 2408, 2479, 2560, 2602,
/~" T 1471, 1484, 1785

2670, 3226 W 1471, 1484, 1785

W 1428, 2304, 2328A, 2408, 2479, 2560, AT 1327

2602, 2636, 2670, 3226

OT 2479 Al x EL 1331, 1471, 1808

CI. 1331, 1471, 1785, 1808

Al- El. 3103 w 1331, 1471, 1785, 1808

Al i EL 1790, 2628

ND 2293 Al xi EL 1331, 1471, 2081A, 2304, 2408, 2479,

CL 1790, 2309, 2369, 2628 2560, 2670, 2743, 2946

W 1790, 2628, 2685 CL 1331, 1471, 1484, 2304, 2408, 2479,

SE 2395 2560, 2670, 2743

I_Iferlls 1 7/1^. 9fi£9 A 93Q^ 97fl7 W 1331, 1471, 1484, 2304, 2408, 2479,

AT 1971, 2293, 3076 2560, 2670, 2743

OT 1834, 1971, 2293, 3076 OT 1808, 2479

Al ii EL 1790, 2134A, 2940 Al xn EL 2304, 2328A, 2408, 2479, 2560, 2670,

ND 1523A, 2293 2743, 3123, 3226

CL 1523A, 1790, 2134A, 2369, 2940 CL 2304, 2328A, 2408, 2460, 2479, 2560,

W 1790, 2134A, 2940 2670, 2743, 3123, 3226

i [• Ol OA AZiO'+A W 1428, 2304, 2328A, 2408, 2460, 2479,

AT 1572, 2293 2560, 2636, 2670, 2743, 3123, 3226

OT 1572, 2290 OT 2479

A] m EL 2940 Al xm EL 2304, 2328A, 2408, 2479, 2560, 3226

CL 2940 CL 2304, 2328A, 2408, 2460, 2479, 2560,

W 2940 3226

AT 1836, 1971 W 1428, 2304, 2328A, 2408, 2460, 2479,

OT 1573, 1971 2560, 2636, 3226

OT 2479

Al iv EL 1607, 1674A, 1963, 2223, 2829, 2940

ND 1963, 2223, 2829 Si— AT 2199

CL 1607, 1674A, 1963, 2223, 2829, 2940 Si- EL 2897, 3103

W 1607, 1674A, 1963, 2223, 2605, 2829, Si I EL 1790, 2167, 2533A, 2542

2940 CL 1790, 2167, 2309, 2369, 2533A, 2542

IP 2829 W 1459, 1790, 2533A, 2542

PT 1963, 2223, 2829 IP 2167, 2542

AT 1491, 1963 PT 2733

OT 3129 AT 2968

OT 2167

AI v EL 1660, 2577, 2940 Si II CL 2369, 2645
ND 1630, 1660, 2181, 2577 W 2226
CL 1630, 2577, 2940 A T 1071

W 1630, 2577, 2605, 2940 OT 1971

18



2.2 Reference Numbers for Individual Spectra— Continued

Si hi W 2226 Si XIV EL 2304, 2328A, 2479, 2560

AT 1572 CL 2304, 2328A, 2479, 2560

OT 1572 W
OT

1428, 2304, 2328A, 2479, 2560, 2636

2479

Si iv W 2226

OT 1731, 2129 Si XV EL
CL

2479

2479

Si v ND 2223 W 2479

TE 2843 OT 2479

AT 1491

OT 2843, 3129 Si XVIII EL
CL

1334

1334

Si vi ND
AT

1660, 2181

2004
W 1334

P- AT 2199

Si VII EL 1334, 2877 P- EL 2296

CL 1334, 2277, 2877 P I CL 2309, 2369, 2548

W 1334, 1459, 2277, 2877 W 2548

AT 2004 Hfs

AT
2709

2459A

Si viii EL 2728

CL 2728 P II EL 1778

W 1459, 2728 ND 1778

AT 2004 CL 1778, 2369

OT 1619 W
ZE

1778

1778

Si DC EL 1331, 1334, 2479 PT 1778, 2733

ND 1334 AT 1777

CL 1331, 1334, 2479

W 1331, 1334, 1428, 1459, 2479 P III EL 2608

AT 2004 CL 2608

OT 2106, 2479 W
AT

2608

1971

Si X EL
CL

2479

2479

OT 1971

W 1428, 2479, 2636 P IV EL 1558, 2608, 3055

AT 1327, 2004 ND 1558

OT 2106, 2479 CL
W

1508, 2608, 3055

1508, 2608, 3055

Si XI EL
CL

1331, 1808, 2479, 2481

1331, 1808, 2479, 2481

IP 1558

W 1331, 1808, 2479, 2481 P V EL 2608, 2613

AT 2004 pi ZDUo, ZOlo

OT 2479 W
IP

2608, 2613

2613

Si XII EL 1331, 1808, 2081A, 2304, 2479, 2560,
SF 2613

2728, 2743, 2863A, 2946
VI ND

AT
OT

2223

1491

3129

CL

W

1331, 1808, 2304, 2479, 2560, 2728,

2743, 2863A

1331, 1428, 1808, 2304, 2479, 2560,

P

TE
AT
OT

2728, 2743, 2863A

2934

2989

1808, 1844, 2479, 2934

P VII ND 1660, 2181

P VIII EL 2299, 2877

CL
W

2277, 2299, 2877

2277, 2299, 2877

Si xiii EL 1428, 1592, 2304, 2328A, 2479, 2560,

2722, 2743

P IX EL
CL

2299

2299

CL 1428, 2285, 2304, 2328A, 2479, 2545,

2560, 2743

W 2299

W 1428, 2304, 2328A, 2479, 2560, 2636,

2743

P X EL
ND

1334, 2279, 2299

1334

TE 2285 CL 1334, 2279, 2299

OT 1428, 1844, 2285, 2479, 2545, 2748 W 1334, 2279, 2299

19



2.2 Reference Numbers for Individual Spectra — Continued

p
If X 1

EI, ??79 2299 S VIII — C< mtinued

CI, 2279, 2299 CL 2577

W 2279, 2299 AT 2039A

p Ml EL 1924, 2279, 2299 S l\ EI, 1347, 2321, 2877

CI, 1924, 2279, 2299 ND 1334

w 1924, 2279, 2299 CI, 1314 1347 2277 2321 2877

IP 1924 W 1334, 1347, 1459, 2277, 2321, 2877

(.KI- 1680, 1924, 3136 AT 1555, 2321

p XIII EL 1924, 2299, 2560 s x EI, 1334, 1347, 2279, 2321, 2728

ND 1924 CL 1334, 1347, 2279, 2321, 2728

CI, 1924, 2299, 2560 W 1334, 1347, 2279, 2321, 2728

w 1924, 2299, 2560 AT 1555, 2321

OT 1808, 1924

s XI El, 1334, 1347, 2279

!' XI\ EI, 2560, 3123 ND 1334

CI, 2560, 3123 CL 1334, 1347, 2279

w 2560, 3123 W 1334, 1347, 1459, 2279

AT 1555

P XV EL 2560 OT 1481

CI. 2560

w 2560 s Ml El, 1334, 1347, 2279, 2479

CL 1334, 1347, 2279, 2479

S - AT 2199 W 1334, 1347, 1428, 2279, 2479

S 1
EL 1500, 1982 TE 2934

ND 2043A AT 1327, 1555

CI, 1500, 2309, 2369, 2645 OT 2479, 2934

w 1500, 1982

ZE 1817 s XIII EI, 1347, 1808, 2279, 2315, 2479, 2481

[P 1500 CI, 1347, 1808, 2279, 2315, 2479, 2481
FT 2192 W 1347 1428 1808 2279 2315 2479
AT 2043A, 2126, 2459

A

2481
OT 2126 OT 2479, 3136

s 11 CI, 1927
XIV EL 1808, 2168A, 2279, 2304, 2315,

w 1927, 2226, 2514A 2330A, 2404, 2421, 2479, 2560,
FT 2192 2728, 2743

CI, 1808, 2279, 2304, 2315, 2421, 2479,

s III CL 1927, 2645
2560, 2728, 2743

W 1927, 2226, 2514A
VI' 1428, 1808, 2279, 2304, 2315, 2421,

FT 2733 2479, 2560, 2728, 2743

TE 2934
s IV EI, 1329 OT 1808, 1844, 1977, 2479, 2934, 3111

CI.. 1329, 1927

W 1329, 1927, 2226, 2514A s \ V EL 1428, 1592, 2174A, 2304, 2330A,

2421, 2479, 2560, 2722, 3123
s V EI, 1329, 2514A, 3055 CL 1428, 2304, 2421, 2479, 2545, 2560,

CL 1329, 1927, 2127, 2514A, 3055 3123
W 1329, 1927, 2226, 2514A, 3055 w 1428, 2304, 2421, 2479, 2560, 3123
IP 1558 OT 1428, 1844, 1977, 2479, 2545
OT 2290

o X V 1 El, 2304, 2479, 2560
s VI EL 1329, 2514A CI, 1462, 2304, 2479, 2560

CL 1329, 2514A W 1428, 1462, 2304, 2479, 2560
W 1329, 1927, 2226, 2514A SE 3121

OT 2479
s VI) ND 1483

TE 2843 EL 2205
AT 1491 ND 2206
OT 1745, 2843 CL 2205

W 2205
VIII lAAft 9^77

AT 1516
ND 1660, 2181 OT 1802, 2206, 2659

20



2.2 Reference Numbers for Individual Spectra— Continued

CI i EL 2069, 2379 CI XII- Continued

ND 2043A CL 1334, 1481, 2267, 2279, 3105

CL 1505, 2069 W 1334, 1481, 2267, 2279, 3105

W 1505, 2069 OT 1481

ZE 2734

SE 1490 Cl xiii EL 1334, 2267, 2279, 3105

Hfs 2062A, z/0/, z/o4 CL loOji ooz;*7 onn oinc1334, Lib l, LZI\), 6li)o

AT 2043A, 2459A, 2475, 2820 W 1334, 2267, 2279, 3105

CI ii EL 1617, 2043A, 2940 CI xiv EL 1334, 2267, 2279, 3105

ND 1617, 2043A CL 1334, 2267, 2279, 3105

CL 1617, 2043A, 2940 W 1334, 2267, 2279, 3105

W 1617, 2043A, 2940 OT 3136

SE 1490

IP 1617 CI xv EL 1642, 2330A, 2398, 2560, 2667, 2818,

PT 1617, 2043A 3105, 3169

AT 1617, 2043A CL 2398, 2560, 2667, 3105, 3169

W 2398, 2560, 2667, 3105, 3169

CI in EL 2940 OT 1642, 1808, 2215, 3111

CL 2940

W 2940 CI xvi EL 2330A, 2398, 2446, 2560, 3105, 3169

CL 2398, 2446, 2560, 3105, 3169

CI iv EL 1401, 2258, 2940 W 2398, 2446, 2560, 3105, 3169

CL 1401, 2258, 2645, 2940

W 1401, 2258, 2940 CI xvn EL 3105

PT 2733 CL 3105

W 3105

CI v EL 1401, 2258, 2940

CL 1401, 2258, 2940 Ar- EL 1495, 2219, 2405, 2576, 2701, 3031

W 1401, 2940 CL 2405

W 2219, 2405

CI vi EL 1401, 2258, 2267, 2940 AT 2556

CL 1401, 1941, 2258, 2267, 2381, 2940

W 1401, 2258, 2267, 2381, 2940 Ar i EL 1495, 1788, 1819, 1827, 2057A, 2131,

IP 1558, 2381 2162A, 2219, 2244, 2228, 2325A,

2427, 2429, 2576, 2578, 2634, 2640,

CI vii EL 1401, 2258, 2267, 2863A, 2940 2749, 3031, 3236

CL 1401, 2258, 2267, 2381, 2863A, 2940 ND 2899

W 1401, 2258, 2267, 2381, 2666, 2667, CL 1788, 1819, 1827, 2145, 2219, 2244,

2863A, 2940 2325A, 2427, 2429, 2634, 2958,

IP 2381 3236

W 1788, 1819, 1827, 2057A, 2131, 2219,

CI viii EL 2258, 2267, 2940 2244, 2325A, 2427, 2429, 2578,

CL 2258, 2267, 2940 2634, 3236

W 2258, 2267, 2381, 2940 ZE 1708A, 2121, 2644

AT 1491 IP 2131

OT 1745 PT 1319, 1985, 2191, 2599

AT 1516, 1605, 1837, 1865, 1978, 1991,

CI ix EL 2258, 2267, 2577, 2940 2153A, 2274, 2599, 2620, 2736,

ND 2181 2823, 2899, 2908, 3182A
OOCQ OOA"7 0£"77 Ofi/inzzoo, zzo/, zo//, ZV4U OT 2213, 2399, 2427, 2823, 2899, 2904,

w 2258, 2267, 2381, 2940 2908, 2910

CI x EL 2183, 2258, 2267 Ar II EL 1317, 1845, 2057A, 2162A, 2634,

ND 1334 3236

CL 1334, 2183, 2258, 2267 ND 1794

W 1334, 2183, 2258, 2267 CL 1845, 2145, 2634, 2958, 3236

W 1317, 1845, 2057A, 2634, 3236

CI xi EL 1334, 2267, 2279 ZE 1525, 1588, 1833
C I 'X'X'XA 097Qloo4, ZZO/, ZZ<V PT 1509, 1794

w 1334, 2267, 2279 AT 2740

CI xii EL 1334, 1481, 2267, 2279, 3105 Ar in EL 1328, 2727, 2998

ND 1334 CL 1328, 2145, 2727, 2958

21



2.2 Reference Numbers for Individual Spectra — Continued

Ar III — Continued Ar xv — Continued
w 1328, 2727 W 1334, 1428, 1808, 1845, 2479, 2481,

ZE 1525, 1588 3221

AT 2740 OT 2479, 3136

Ar IV EL 1328, 2727, 2998 Ar XVI EL 1642, 1808, 1845, 2304, 2331A, 2479,

CL 1328, 2145, 2727, 2958 2728, 2818

W 1328, 2727 CL 1808, 1845, 2304, 2331A, 2479, 2728

W 1428 1808 1845 2304 2331 A 2479

Ar v EL 3055 2728

CL 3055 TE 2934

W 3055 OT 1642, 1808, 1844, 1977, 2215, 2479,

PT 2733 2934, 3111

Ar VI EL 3055 Ar XVII EL 1428, 1592, 1845, 2304, 2479, 2618,

CL 3055 2722, 2815

W 3055 CL 1428, 1845, 2304, 2479, 2545, 2815

1428, 1845, 2304, 2479, 2815

Ar VII EL 3055, 3236 [P 1845

CL 3055 3236 OT 1428, 1494, 1844, 1977, 2479, 2545

W 2885A 3055 3236

[P 1558 Ar XVIII EL 1845, 2479, 2722

( IT 2290 CL 1462, 1845, 2479

W 1462, 1845, 2479

Ar VIII EL 1650 « )T 2479

CL 1458, 1650

W 1458, 1650, 2885A Ar xix W 1428

OT 1731 Ar w 1334, 3055

Ar ix EL 1845 K" El. 2158A, 2296, 2671, 3218

CL 1845, 2143 OT 2157A, 2633, 3060

W 1845, 2885A K i EI, 1792, 2152A, 2996, 3069, 3131, 3183,

TE 2843 3218, 3219

AT 1491 CI, 1792, 2309, 2369, 2996, 3131, 3183,

OT 2843 3219 3227

w 1427 1792 1906A 2996 3131 3183

Ar X EL 1334, 3221 3219 3227

CL 1334, 2143, 3221 ZE 1747A, 1810, 2789

w 1334, 2885A, 3221 SE 1418, 1590, 2202, 3001

OT 2181 Hfs 1416, 1682A, 1703A, 1707A,

1748A, 1763, 1876, 1913A, 1961,

Ar XI EL 1334, 3221 2001, 2203, 2254, 2505A, 2744,

CL 1334, 2029, 2754, 3221 2789, 2819, 2845A, 3137

W 1334, 2885A, 3221 IS 1315

AT 2029 IP 3131

AT 2731, 2962

Ar XII EL 1334, 1845, 2279, 3221, 3236 OT 1456, 1742, 2332A, 2809, 3024

CL 1334, 1845, 2279, 3221, 3236

W 1334, 1845, 2279, 3221, 3236 K ii EI, 2857A, 2940

ND 2191, 2760

Ar XIII EL 1334, 1481, 2279, 3221 CL 2940

CI, 1334 1481 2279 3221 W 2940

w 1334, 1428, 1481, 2279, 3221 PT 2191, 2599, 2760, 2933

OT 1481 AT 1516, 1665, 1837, 2409, 2599, 2760

OT 2809

Ar XIV EL 1334 1845 2479 3221

C L 1334 lftdS 94.7Q 3991 K in EI, 2940

W 1334 1428 1845 2479 3221 CL 2940

AT 1327 W 2940

( »TKJ I 2479

K iv EL 2940

Ar XV EL 1334, 1808, 1845, 2479, 2481, 3221 CL 2940

CL 1334, 1808, 1845, 2479, 2481, 3221 W 2940
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2.2 Reference Numbers for Individual Spectra— Continued

K V EL 2940 Ca I — Continued
CL 2940 W 2182

W 2940 ZE 2307, 2689A

SE 2307

K VI EL 2940 Hfs 2515

CL 2940 IS 1322

W 2940 IP 2182, 2374, 2874

PT 2733 PT 2808

AT 1566, 1626, 1804, 2459A, 3076

K VII EL 2940 OT 3076, 3220
CL 2940

W 2940 Ca li CL 2309, 2369

Ca in EL 1405, 2911

K VIII EL 1558, 2940 ND 2191, 2911
CL 1558, 2940 CL 1405, 2911
W 1558, 2940 W 1405, 2911
IP 1558 IP 1405
OT 1467 SF 1405

PT 1405, 1837, 2191, 2599, 2911

K IX EL 2940 AT 1665, 1837, 2599, 2911
CL 2940

W 2940 Ca VII PT 2733

Ca IX EL 1558

K X AT 1491 CL 1558

K XI EL 2039A, 2181 W 1558

CL 2039A, 2181 IP 1558
W 2039A, 2181

AT 2039A
CL 1458Ca X

w 1458
K XII EL 2183, 2563, 2877

CL 2183, 2277, 2563, 2877

W 2183, 2277, 2563, 2877 Ca XI TE 98A3

AT

K XIII EL 2563 OT

CL 2563

W 2563 Ca XII EL 2039A, 2181

CL 2039A, 2181

K XIV EL 2076, 2563 W 2039A, 2181

CL 2563 OT 3104

W 2563

Ca XIII EL 1333, 2183, 2563, 2877
K XV ZU(6, Zooo ND 2563

CL 2563 CL 1333, 2183, 2277, 2563, 2877
w 2563 w 1333, 2183, 2277, 2563, 2877

OT 3104
K XVI EL 2563

CL 2563

W 2563 Ca XIV EL 1333, 2563, 3043

OT 3136
IND 2563

CL 1333 9^.63 30.13lOOO, ZOOO, OU4-0

K XVII EL 1808, 1816, 2560, 3169 W 1 33^1 OC/;3 3A/1

9

looo, Z060, oU4o

CL 1808, 1816, 2560, 3169 PT 3043

W 1808, 1816, 2560, 3169

IP 1816 Ca XV EL 1333, 1808, 2076, 2563, 3043

OT 1808, 1816 ND 2563

CL 1333, 1808, 2563, 3043

K XVIII EL 2479, 2560, 3169 W 1333, 1808, 2563, 3043

CL 2479, 2560, 3169 AT 1728

W 2479, 2560, 3169 OT 1728, 1808, 3104

OT 2479

Ca XVI EL 1808, 2479, 2076, 2563, 3043

Ca - EL 1687 CL 1808, 2479, 2563, 3043
r.

I
V I 91 09Z loZ W 1/19Q lonp 9/1 70 O^.fx'i 1C\A?.14ZO, loUo, Z4/y, ZOOo, jU4o

CL 2182, 2309, 2369 OT 1808, 2479
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2.2 Reference Numbers for Individual spectra — Continued

Ca XVII EL 1808, 2479, 2481, 2487A, 2563, 3043, Sc vn L' IEiL IV41

3136 C T 1 CiA 1lv41

CL 1808, 2479, 2481, 2487A, 2563, 3043, TV/ 1 G/1 1

3136

W 1428, 1808, 2479, 2481, 2487A, 2563, Sc vin EL 1941

3043, 3136 CL 1941

l V I
9/1 70 "i 1 3/^ w 1 Q/1 11V41

Ca XVIII EL 1808, 1816, 2479, 2560, 2728, 3169 Sc X C I
1 DDo

CL 1808, 1816, 2479, 2560, 2728, 3169 IDoo

W 1428, 1808, 1816, 2479, 2560, 2728, W iddo

3169 1 P IDDo

IP 1816

TE 2934 Sc xn (\Tyj 1

OT 1808, 1816, 1844, 1977, 2479, 2934 Sc XIII FT 1333 9A3GA 91fil1 JOO , ZU07A , -Mil

n nIN u ZJoU

Ca \i\ EL 1428, 2479, 2560, 3169 1 333 903Q A 91 ftlIDDO, — 1 il

CL 1428, 2285, 2479, 2545, 2560, 3169 TOw 1333 9A3QA 9 1 ft 1lOOD , ZUOVa. Ziul

W 1428, 2479, 2560, 3169 A 'V
t \ i

91 fiAZ lOU

TE 2285

OT 1428, 1844, 1977, 2285, 2479, 2545, Sc XIV 1 q *> o oioq 9391 9^3 9ft77lOOO, ZIOO, ZoZl, ZOUO, 60/ /

2748 i\inIN U 9^3ZDOO

a'
'

S 1333 918'* 9977 9^A3 9fi77lOoo, ZloO, ZZ / /, ZDOO, ZcW /

Ca XX EL 2479 n 1 1 ooo oioo 9977 O^O 9fi77looO, ZloO, ZZ < / ,
ZDOO, AO I i

CL 2479

W 1428, 2479 Sc xv Cj I ,
1 333 9391 9CLA3iOOO, ZOZ1, ZODO

OT 2479 In u ZDOO
/~* 1 1009 QOOl ICrfiOlooo, zozl, ZDOO

Sc 1 EL 1473, 2110, 3140 XK lOOO OC^Qlooo, ZDOo

ND 2032

CL 1473, 2110 Sc XVI iooo i a o i om<; oc^olOOO, 1481, ZU/O, ZDOO

W 1473, 2110 ND 2563

ZE 1380, 1473, 3140 CL 1333, 1481, 2563

Hfs 1380, 2032, 2066A, 2708, 3066 W 1333, 1481, 2563

IP 1473, 2110 U 1
1 A O 114oI

AT 1983, 2423

OT 1983 Sc XVII
1 20/6, 2563

CL 2563

Sc II EL 1473 W 2563

CL 1473, 1608

w 1473, 1608 Sc XVIII r, 1

.

2563

ZE 1473 CL 2563

W 2563

Sc III EL 1884, 1891, 2123, 2625 < IT 3136

CL 1608, 1884, 1891, 2123, 2625

W 1608, 1884, 1891, 2123, 2625 Sc XIX tL 1816

IP 1884, 1891, 2123, 2625 I . I

,

1 Q 1 A

SF 1884, 1891, 2123, 2625 1816

IP 1816

Sc IV EL 2826 OT 1816

CL 2826

W 2826 Ti I EL 1727A

IP 2826 CL 1727A, 2645

PT 2826
Vv

1 717 A
1 /z /A

AT 1837 ZE 1628

Hfs 2101, 2708

1

G

937/1zo /4
Sc V EL 2826 DTr 1

10 "7 CZD /D
W 2826 A I 1586

U 1
1 ^Q/; 1 Q3 1 937RIDoO, JOOl, ZO /

D

Sc VI EL 1941

CL 1941 Ti ii PI, 1727A

W 1941 if
'

I 1797 A 9^4.

^

1 / Z / A, Z04-D
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2.2 Reference Numbers for Individual Spectra — Continued

Ti II — Continued
W
AT
OT

Ti III

Ti IV

Ti v

Ti VI

Ti VII

Ti viii

Ti ix

Ti xi

Ti xii

Ti xiii

Ti xiv

Ti xv

Ti xvi

Ti xvii

CL
PT
AT

EL
CL
W
IP

SF

PT
AT

EL
CL
W

EL
CL
W

EL
CL

EL
CL

EL
CL
W
IP

OT
TE
OT

EL
CL
W

EL

ND
CL
W

EL
ND
CL
W
OT

EL

ND
CL
W
OT

1727A

1571, 1821, 1973

1571, 3028

2645

1373, 1655

1576, 1624

2753

2753

2753

2753

2753

1837

1837

1559, 1941

1559, 1941

1559

1559, 1941

1559, 1941

1559

1941

1941

1941

1941

1558

1558, 1941

1558

1558

1731

2843

1745, 2843

1333, 2039A, 2181, 2549

1333, 2039A, 2181

1333, 2039A, 2181, 2549

1333, 2183, 2321, 2412, 2549, 2563,

2877

2563

1333, 2183, 2277, 2412, 2563, 2877

1333, 2183, 2277, 2412, 2549, 2563,

2877

1333, 2412, 2549, 2563, 2937

2563

1333, 2412, 2549, 2563, 2937

1333, 2412, 2549, 2563, 2937

2549

1481, 2076, 2277, 2412, 2563, 2877,

2937

2563

1481, 2277, 2412, 2563, 2877, 2937

1481, 2277, 2412, 2563, 2877, 2937

1481, 2937

Ti xvm EL 2076, 2412, 2563, 2935

ND 2563

CL 2412, 2563, 2935

W 2412, 2563, 2935

Ti xix EL 2412, 2487A, 2563, 3136

ND 2563

CL 2412, 2487A, 2563, 3136

W 2412, 2487A, 2563, 3136

OT 3136

Ti xx EL 1816, 2560, 2561, 3122

CL 1816, 2560, 2561, 3122

W 1816, 2560, 2561, 3122

IP 1816, 2561

OT 1816

Ti xxi EL 2479, 2560, 2618, 2991, 3027, 3122

CL 2479, 2560, 2991, 3027, 3122

W 1428, 2479, 2560, 2991, 3027, 3122

IP 3122

OT 2479, 2991

Ti xxii EL 2991, 3027

CL 2991, 3027

W 2991, 3027

OT 2991

V i ND 2032

Hfs 2032, 2075A, 2101, 2708

AT 2964, 3124

V ii EL 2047A

CL 2047A, 2645

W 2047A

PT 2375

AT 1586

OT 1586, 2049A, 2375

V m CL 2645

PT 1373, 1655

AT 1983

OT 1983

V iv PT 1373

AT 1576, 1624, 2320

OT 2320

V v EL 2123, 2284, 2447

CL 2123, 2284, 2447

W 2123, 2284, 2447

IP 2123, 2284, 2447

SF 2123, 2447

V VI EL 1837

CL 1837

W 1837

PT 1837

AT 1837

V vn EL 1941

CL 1941

W 1941
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2.2 Reference Numbers for Individual Spectra — Continued

v EL 1941 Vxx — Continued
CL 1941 AT 2076

W 1941 OT 3136

V IX EL 1468, 1941 V xxi EL 1816, 2560, 2561, 3122

CL 1468, 1941 CL 1816, 2560, 2561, 3122

W 1468, 1941 W 1816, 2341, 2560, 2561, 3122

IP 1816, 2561

V X EL 1468, 1941 OT 1816

CL 1468, 1941

W 1468, 1941 V xxii EL 2560, 3122

CL 2560, 3122

V XI EL 1669 W 2560, 3122

CL 1669 IP 3122

w 1669

Cr- EL 2296

V XII EL 1669, 1941 Cr i EL 2832

CL 1669, 1941 CL 2832

w 1669, 1941 W 2832

IF' 1558 Hfs 2708

IP 2832

V XIII EL 1669, 1941 AT 1768

CL 1669, 1941 OT 1831

\\ 1669 1Q41

IP 1941 Cr li AT 1821, 1973

OT 1731, 2129 OT 1467

V XIV OT 1745 Cr III CL 2645

V x\ EL 1333, 2039A, 2181, 2549 PT 1373, 1655

CL 1333, 2039A, 2181 AT 1586

Vi 1333, 2039A, 2181, 2549 OT 1586

AT 2039A

Cr IV EL 1932

V XVI EL 1333, 2183, 2341, 2549, 2563, 2877 ND 1932

ND 2563 CL 1932

CL 1333, 2183, 2277, 2341, 2563, 2877 W 1932

W 1333, 2183, 2277, 2341, 2549, 2563, AT 1571

2877 OT 1571

V XVII EL 1333, 2277, 2341, 2549, 2563, 2877, Cr V EL 1933

2937 CL 1933

ND 2563 w 1933

CL 1333, 2277, 2341, 2549, 2563, 2877, IP 1933

2937 AT 1576, 1624, 2320

W 1333, 2277, 2341, 2549, 2563, 2877, OT 2320

2937

OT 2549 Cr VI EL 2229

CL 2229

V XVIII EL 1481, 2076, 2277, 2341, 2563, 2877, W 2229

2937 IP 2229

NI) 2563

CL 1481, 2277, 2341, 2563, 2877, 2937 Cr VII EL 1837

w 1481, 2277, 2341, 2563, 2877, 2937 CL 1837

OT 1481, 2937 W 1837

PT 1837

V XIX EL 2076, 2277, 2341, 2563, 2877, 2935 AT 1837

ND 2563

CL 2277, 2341, 2563, 2877 Cr VIII EL 1941

W 2277, 2341, 2563, 2877, 2935 CL 1941

V* 1941

V XX EL 2277, 2341, 2563, 2877

ND 2563 Cr IX EL 1468, 1941

CL 2277 2341 9877 1 A AO 1 CIA 1

W 2277, 2341, 2563, 2877 w 1468, 1941
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2.2 Reference Numbers for Individual Spectra — Continued

Cr X EL 1468, 1941 Cr XXII — Continued
CL 1468, 1941 ip 1816, 2561

W 1468, 1941 OT 1816

Cr XI EL 1468, 1941 Cr XXIII EL 1476, 2479

CL 1468, 1941 CL 1476, 2479

W 1468, 1941 W 1428, 1476, 2479

OT 1476, 2479

Cr XII FI 1468 1669

CL 1468, 1669 Cr XXIV EL 1476

W 1468, 1669 CL 1476

W 1476
Cr XIII

ITT iooy, 1 QA 1
1V41 OT 1476

CL 1669, 1941

w iooy, lQd.1 Mn I Hfs 1651, 1969, 2708
IP 1558 PT 1969

AT 1969
Cr XIV PI 100V, 1 OA1iy41

f T 1 A^Q iooy, iy4 i Mn II OT 2049A
TV."W 14oo, iooy. 1 fM 1

Mn III ND 2402
r T>

1V41 PT 1655, 2402
OT 1731

Mn IV AT 1571, 1586, 2732, 3014
Cr XV ITT 1 A 1 C*14/0 OT 1571, 1586

l a n t-14/0

w 14.761 4- / u Mn VI EL 2583A
1 h 2843 CL 2583A
OT 1476, 1745, 2843 W 2583A

AT 2320
Cr XVI ftLL 1333, 1476, ZUoVA, Zlol, Zo4V OT 2320

PI l 333 14-1 U,

TV/w 1333, 1476, zUovA, zlol, Zo4y Mn VIII EL 1837

OT 1476 CL 1837

W 1837

Cr XVII EL 1333, 1476, 2183, 2549, 2563 PT 1837
pi 1333 1 Alf.14/0, 91ft3 9^4.0 9^3Z loo, ZO^rV , ZOUO AT 1837
TV

/

w 1333, 1476, oioo oc/in oc/cozloo, zo4y, zooo

OT 1476, 2549 Mn IX EL 1669

CL 1669

Cr XVIII EL 1333, 1476, 2549, Z563, 2937 W 1669
P T 1 333 14 /O, 9RAG 9^A3 9Q^7ZD4y, zooo, zyo i

TV,'w 1333, 1476, oc/ir» oc/io ono"?Zo49, zdoo, z9o/ Mn X EL 1468, 1669

OT 1476, 2549 CL 1468, 1669

W 1468, 1669

Cr XIX
T7 TLL 1476, 2076, 2563, 2937

CL 1476, 2563, 2937 Mn XI EL 1468, 1669

W 1476, 2563, 2937 CL 1468, 1669

OT 1476, 2937 W 1468, 1669

Cr XX EL 2563, 2935 Mn XII EL 1468, 1669, 1941

CL 2563, 2935 CL 1468, 1669, 1941

w ZjOj, 903^zyoo W 1468, 1669, 1941

TE 2076

AT 2076 Mn XIII EL 1468, 1669

CL 1468, 1669
Cr XXI LL 9,1 o lz4ol, OC^ 3zooo W 1468, 1669

LL 2481

,

Zooo

w Z40 1

,

9^A3 Mn XIV EL 1468, 1669, 1941

AT 2076 CL 1468, 1669, 1941

OT 3136 W 1468, 1669, 1941

IP 1558
Cr XXII EL 1816, 2561

CL 1816, 2561 EL 1669, 1941

W 1816, 2561 CL 1458, 1669, 1941
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2.2 Reference Numbers for Individual Spectra — Continued

Mn XV — Continued

W
[P

OT

Mn XVI

Mn XVII

EL
CL
W
OT

EL

CL
W
OT

1458, 1669, 1941

1941

1731

1476

1476

1476

1476, 2108

1333, 1476, 2039A, 2181, 2549

1333, 1476, 2039A, 2181

1333, 1476, 2039A, 2181, 2549

1476

EL 1333, 1476, 2183, 2277, 2549, 2563,

2877

CL 1333, 1476, 2183, 2277, 2549, 2563,

2877

W 1333, 1476, 2183, 2277, 2549, 2563,

2877

OT 1333, 1476, 2549

EL 1333, 1476, 2277, 2549, 2563, 2877,

2937

CL 1333, 1476, 2277, 2549, 2563, 2877,

2937

W 1333, 1476, 2277, 2549, 2563, 2877,

2937

OT 1333, 1476, 2549

EL 1476, 2076, 2563, 2937

CL 1476, 2076, 2563, 2937

W 1476, 2563, 2937

AT 2076

OT 1476, 2937

EL 2563, 2935

CL 2563, 2935

W 2563, 2935

TE 2076

AT 2076

EL 2563

CL 2563

W 2563

AT 2076

OT 3136

EL 1816

CL 1816

W 1816

IP 1816

OT 1816

EL 2479

CL 2479

W 1428, 2479

OT 2479

AT 1656

AT 1656

EL 2637

ND 2518

CL 2637

Fe I

Fe ii

Fe in

Fe iv

Fe V

Fe VI

Fe VII

Fe VIII

Fe IX

Continued
W
Hfs

PT
AT
OT

HI.

ND
CL
W
AT
OT

W
PT
AT
OT

W
AT
OT

EI.

CL
W
PT
AT
OT

EL
ND
CL
W
PT
AT
OT

EI,

ND
CL
W
AT

W

Fe x

Fe XI

1681, 2637

2708

1936, 2375, 2518

1308, 1443, 1656, 1768, 2119, 2459A

1312, 2375, 2878

2479, 2719

2719

2479, 2645, 2719

1459, 1681, 2479, 2637, 2719

1571, 1656, 1768, 1821, 1973

1571, 2479, 2878

1459, 1681

1655

1571, 1656

1571, 2049A, 2878

1767

1656, 2699

2878, 3029

2884

2884

1370A, 1767, 2884

2884

1656, 3014

2878, 2884

2278, 2327

2278, 2327

2278, 2327, 2884

1370A, 1767, 2278, 2327, 2884

2327

1656, 2278, 2327

1467, 2878

2278

2278

2278

1370A, 1767, 2278

2278

1370A, 1767

OT 1312

EL 1837, 2546, 2754

CL 1837, 2546, 2754, 3151

W 1669, 1837, 2546

PT 1837

AT 1837

EE 1468, 1669, 2546

CL 1458, 1468, 1669, 2546

W 1458, 1468, 1669, 1905A, 2546

AT 1458, 1669

OT 3104

EL 1468, 1669, 2546, 2728

CL 1458, 1468, 1669, 2546, 2728

W 1457, 1458, 1459, 1468, 1669, 2546,

2728

AT 1458, 1669

OT 3104
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2.2 Reference Numbers for Individual Spectra— Continued

Fe XII EL 1468, 1669 Fe XIX — Continued

CL 1458, 1468, 1609, 1669 AT 2321, 2478, 2866A

W 1457, 1458, 1459, 1468, 1609, 1669 OT 1333, 1476, 2321, 2534A, 2549, 2721,

PT 2609 2936

AT 1458, 1669

Fe xx EL 1333, 1476, 2277, 2321, 2519A, 2537,

Fe XIII EL 1468, 1669 2549, 2563, 2636, 2877, 2937

ND 2690 CL 1333, 1476, 2076, 2277, 2321, 2519A,

CL 1458, 1468, 1669, 2557 2537, 2549, 2563, 2636, 2877, 2937

W 1428, 1458, 1459, 1468, 1669 W 1333, 1428, 1462, 1476, 2277, 2519A,

PT 2690 2537, 2549, 2563, 2636, 2877, 2937

AT 1458, 1669, 2063 AT 2321

OT 2107, 2557, 2635 OT 1333, 1476, 2321, 2479, 2549

Fe XIV EL 1468, 1669, 1976, 3074 Fe xxi EL 1476, 2076, 2321, 2519A, 2534A,

CL 1458, 1468, 1669, 1976, 3074 2537, 2563, 2636, 2936, 2937

W 1457, 1458, 1468, 1669, 1976, 3074 CL 1476, 2076, 2321, 2519A, 2534A,

AT 1458, 1669 2537, 2563, 2636, 2936, 2937

OT 3104 W 1462, 1476, 2479, 2519A, 2534A,

2537, 2563, 2636, 2936, 2937

Fe XV EL 1468, 1476, 1669, 1808, 1976, 1999 AT 2076, 2321, 2478

CL 1468, 1476, 1669, 1808, 1941, 1976, OT 1476, 2321, 2479, 2534A, 2936, 2937

1999

W 1468, 1476, 1669, 1808, 1976, 1999 Fe xxii EL 2321, 2479, 2519A, 2537, 2563, 2636,

IP 1558 2935

AT 1999 CL 2076, 2321, 2479, 2519A, 2537, 2563,

OT 1467, 1476, 1808 2636, 2935

W 1428, 1462, 2479, 2519A, 2537, 2563,

Fe xvi EL 1669, 1976 2636, 2935

CL 1458, 1669, 1976 TE 2076

W 1458, 1669, 1976, 2034 AT 1327, 2076, 2321, 2478

IP 1399 OT 2321, 2479, 2936, 2937, 3136

AT 1399, 1622

Fe XXIII EL 1797, 2304, 2321, 2479, 2534A, 2537,

Fe xvii EL 1476, 2034, 2537, 2866A 2481, 2563, 2602, 2636

CL 1476, 2034, 2114, 2187, 2537, 2866A CL 1797, 2076, 2304, 2321, 2479, 2534A,

W 1428, 1476, 2034, 2114, 2187, 2537, 2481, 2537, 2563, 2602, 2636

2786, 2866A, 3224 W 1462, 1797, 2304, 2479, 2481, 2534A,

TE 2843 2537, 2563, 2602, 2636

PT 1381 AT 1797, 2076, 2321, 2478

AT 2866A OT 1808, 2321, 2479, 2534A, 2936, 3136

OT 1476, 2108, 2843

Fe XXIV EL 1797, 1808, 2304, 2321, 2479, 2602,

Fe xviii EL 1333, 1476, 1663, 2039A, 2181, 2537, 2636, 2728, 3224

2549, 2636, 2721, 2866A, 2936 CL 1797, 1808, 2304, 2321, 2479, 2602,

ND 2180 2636, 2728, 3224

CL 1333, 1476, 1663, 2039A, 2076, 2181, W 1428, 1462, 1797, 1808, 2304, 2479,

2537, 2636, 2721, 2866A, 2936 2602, 2636, 2728, 3153, 3224
W 1333, 1476, 1663, 2039A, 2181, 2537, TE 2934

2549, 2636, 2721, 2866A, 2936 PT 2040A
PTr 1 ZU^RJA AT 1797, 2321, 2478
AT 2039A, 2180, 2181, 2478, 2866A OT 1808, 1844, 1977, 2321, 2479, 2561,

OT 1333, 1476, 2721, 2936 2934

IFe XIX EL 1333, 1476, 2321, 2519A, 2534A, Fe XXV EL 1428, 2479, 2602, 2636, 2991, 3027

2537, 2549, 2563, 2636, 2721, CL 1428, 2285, 2479, 2602, 2636, 2664,

2866A, 2877, 2936 2665, 2991, 3027

CL 1333, 1476, 2076, 2277, 2321, 2519A, W 1428, 1462, 2479, 2602, 2636, 2664,

2534A, 2537, 2549, 2563, 2636, 2665, 2991, 3027, 3153, 3224

2721, 2866A, 2877, 2936 TE 2285

W 1333, 1476, 2277, 2519A, 2534A, PT 2040A

2537, 2549, 2563, 2636, 2721, AT 2989

2866A, 2877, 2936 OT 1428, 1844, 1977, 2285, 2479, 2748,

PT 2040A 2991

29
219-865 0 -76-3



2.2 Reference Numbers for Individual Spectra— Continued

Fe xxvi EL 2479, 2991, 3027 Co xx EL 1476, 2519A, 2549

CL 2479, 2991, 3027 CL 1476, 2519A, 2549

W 1428, 2479, 2991, 3027 W 1476, 2519A, 2549

OT 2479, 2991 PT 1430

OT 1476, 2549

Co i Hfs 1738A, 2708

AT 1768, 2964 Co xxi EL 1476, 2519A, 2549

CL 1476, 2519A, 2549

Co II El 2115 W 1476, 2519A, 2549

CL 2645 OT 1476, 2549

ZE 2115

IP 2115 Co xxii EL 1476, 2519A, 2937

OT 2049A CL 1476, 2519A, 2937

w 1476, 2519A, 2937

Co in PT 1655 TE 2076

Co iv EL 2763 OT 1476, 2937

CL 2763

W 2763 Co xxin EL 2519A, 2935

CL 2519A, 2935

Co X EL 1941 W 2519A, 2935

CL 1941 TE 2076

W 1639 1941

AT 1837 Ni i CL 2645

ZE 1712

Co XI 1639, 1941 OIS 1712, 2516A, 2708

CI, 1639, 1941 AT 1768

w 1639, 1941 OT 1831

Co XII EL 1639, 1941 Ni ii EL 1398

CL 1639, 1941 ND 1398

w 1639, 1941 CL 1398, 2645

W 1398, 1459

Co xiii EL 1639, 1941 PT 1631

CL 1639, 1941 OT 2049A, 2895

1639, 1941

Ni m EL 2048A, 2453A

Co xiv EL 1639, 1941 CL 2048A

CL 1639, 1941 W 2048A

W 1639 1941 PT 1373, 1655, 2048A

OT 2049A

Co xv EL 1639, 1941

CL 10oV, Ni iv W 1767

W 1639, 1941 Ni v EL 2763

CL 2763

Co xvi EL 1476, 1639, 1941 W 1767, 2763

CL 1476, 1639, 1941

W 1476, 1639, 1941 Ni vi w 1767

OT 1476 Ni vii w 1767

Ni VIII w 1767

Co XVII EL 1639, 1941 Ni xi EL 1837, 1941

CL 1458, 1639, 1941 CL 1837, 1941, 2754, 3151

W 1458, 1639, 1941 w 1457, 1639, 1941

IP 1399 TE 2754

AT 1399, 1622 PT 1837

AT 1837
Co xviii EL 1476 OT 2754

CL 1476

W 1476 Ni xii EL 1639, 1941
OT 1476, 2108 CL 1639, 1941

W 1639, 1941

Co xix EL 1476, 2039A, 2181, 2549

CL 1476, 2039A, 2181, 2549 Ni xiii EL 1639, 1941

W 1476, 2039A, 2181, 2549 CL 1639, 1941

OT 1476, 2549 W 1459, 1639, 1941
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2.2 Reference Numbers for Individual Spectra — Continued

Ni xiv EL 1639, 1941 Ni xxvi TE 2934

CL 1639, 1941 OT 1844, 2934

W 1459, 1639, 1941

PT 2609 Ni xxvii W
OT

1428

1844

Ni xv EL 1639, 1941

CL 1639, 1941 Ni xxvm W 1428
W 1459, 1639, 1941

Cu- EL 1470, 1916, 1996A

Ni xvi EL 1639, 1941 Cu I EL 1418, 1923

CL 1639, 1941 CL 1418, 1923, 2263

W 1639, 1941 W
SE

1418, 1923, 2471

2467, 2663

Ni xvii EL 1639, 1941 Hfs 1904, 2708

CL 1458, 1639, 1941 IP 1923

W 1458, 1639, 1941 PT 3052

AT 1458 AT 1516

OT 1476, 1941

Cu ii EL 1408

Ni xvin EL 1941 ND 1408

CL 1458, 1941 CL 1408

W 1458, 1941 W 1408

IP 1399 Hfs 1408

AT 1399, 1458, 1622 AT
OT

1516, 1566, 1605, 1821, 1973

1664

Ni xix EL 1476

CL 1476 Cu III EL 2987

W 1476 CL 2987

OT 1476, 2108 W
IP

2987

2987

Ni xx EL 1476, 2549 PT 1373

CL 1476, 2549 AT 1516

W 1476, 2549

OT 1476, 2549 Cu iv EL
W

2987

1493

Ni xxi EL 1476, 2519A, 2549, 2563

CL 1476, 2519A, 2549, 2563 Cu V EL 2840

W 1476, 2519A, 2549, 2563 CL 2840

PT 1430 W 1493, 2840

OT 1476, 2549

Cu vi EL 2763, 2840

Ni xxn EL 1476, 2519A, 2549, 2563 CL 2763, 2840

CL 1476, 2519A, 2549, 2563 W 1493, 2763, 2840

W 1476, 2519A, 2549, 2563
AT
KJ 1 Cu

i-.u XIII

AT
EL

1837

2923

Ni xxiii EL 1476, 2519A, 2563, 2937
CL
W

2923

2923
CL 1476, 2519A, 2563, 2937

W
TE
OTV / 1

1476, 25 19A, 2563, 2937

2076

ld.7f> 9Q37

Cu xiv C T

CL
W

zyzo

2923

2923

Ni xxiv EL 2519A, 2563, 2935 Cu XV EL 2923
CL 2519A, 2563, 2935 CL 2923
W 2519A, 2563, 2935 W 2923
TIT 2076

OT 2937 Cu xvi EL
CL

2923

2923

Ni xxv EL
CL

2563

2563

W 2923

W 2563 Cu xvii EL 2923

TE 2481 CL 2923

OT 2481 W 2923
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2.2 Reference Numbers for Individua 1 Spectra — Continued

C 11
'1 . u XVIII 14.76 9Q93 Zn VII OT 2763, 2840

1 . 1 -
MX-lh 9993ITlU, £.7 Zn XIII EL 2923

w 1476, 2923 CL 2923

OT 1476 W 2923

'I.. XX F i 1476 Zn XIV EL 2923

n 1476 CL 2923

w 1476 W 2923

OT 1476 9108

Zn XV EL 2923

f"ll X \

!

EL 1476 CL 2923

ND 2180 W 2923

1476

1476 Zn XVI
II

'

s 2923

AT 2180 CL 2923

OT 1476 W 2923

* At XXII j ; | 1476 Zn XVII EL 2923
(

' I 1476 CL 2923

Mi 1 4.7fi W 2923
p-r 1 4.30.

1476 7z>n xvm EL 2923

CL 2923

i ',i XXIII EL 1476 W 2923

CL 1476

W 1476 Zn XIX EL 2923

OT 1476 CL 2923

W 2923

Cu XXIV E 1

1

1476

CL 1476 Zn XX Hi I 1 ZVZo

W 1476 CL 2923

( IT 1476 W 2923

Zn XXI EL 2951
Cu XXVII OT 1844 CL 9460 99 SI

Cu XXVIII El, 2479, 2991, 3027 W 2460, 2951
j

' i\ .i

.

94.70 9QQ1 3097 OT 2108
W 1428, 2479, 2991, 3027

OT 1844, 2479, 2991 £n XXII CL 2460

w 2460

1 . u XXIX i J i

,

V. 1 .
OQQ1 3097{.7 7 I , ouz .

7n yyiiif-ill AAlll CL 2460

Vv 9QQ1 'ifl97ZWI, oUZ / 2460
ATO I 2991

Ga- EL 2296

Zn 1'",
I

.

3112 Ga I Hfs 1466

Zn 1 EI

.

1679, 2882, 3131 Ga III EL 2051A, 3141

ND 1779 ND 2051

A

CL 1679, 1886, 3131 CL 2051A, 3141

OBw 167Q ISfWi Q l o l1U / 7, lOOU, JlJl W 2051A, 3141

II* 3131 IP 2051

A

PT 1779, 1886

AT 2898 \j3l IV EL 2051A, 2716, 3042, 3141

ND 2051A, 2716

PT
(CL 2051A, 2716, 3042

Zr, III 1373 W 2051A, 2716, 3042, 3141
Zn V EL 2289

IP 2051A
CL 2289

PT 1373
W 2289

OT 2289
Oa V EL 1964, 2051A, 2289, 2612, 2703

ND 2051A, 2703

An V j EI. 2289 CL 1964, 2051A, 2289, 2612, 2703

CL 2289 W 1964, 2051A, 2289, 2612, 2703

W 2289 IP 2051

A

OT 2289, 2840 OT 2289
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2.2 Reference Numbers for Individual Spectra — Continued

Ga vi EL 2051A, 2289 Ge IV — Continued
ND 2051

A

W 2051

A

CL 2051 A, 2289 IP 2051

A

W 2051 A, 2289

IP 2051

A

Ge v EL 2051A, 2716, 3045

OT 2289 ND 2051A, 2716

CL 2051 A, 2716, 3045

Ga VII EL 2289 W 2051A, 2716, 3045

CL 2289 IP 2051

A

W 2289

OT 2289, 2840 Ge VI EL 2051A, 3044

ND 2051

A

Ga viii OT 2840 CL 2051 A, 3044

Ga XII EL 2923 W 2051 A, 3044

CL 2923 IP 2051A

W 2923

Ge XIII EL 2923

Ga XIII EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xiv EL 2923

Ga xiv EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xv EL 2923

Ga xv EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xvi EL 2923

Ga XVI EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xvn EL 2923

Ga xvii EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xviii EL 2923

Ga xviii EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xix EL 2923

Ga xix EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xx EL 2923

Ga xx EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xxi EL 2923

Ga XXI EL 2923 CL 2923

CL 2923 W 2923

W 2923

Ge xxil EL 2923

Ge- EL 2296 CL 2923

Ge i PT 1643 W 2923

Ge III EL 2051

A

ND 2051

A

Ge XXIII EL 2951

CL 2051

A

CL 2951

W 2051

A

W 2951

IP 2051

A

Ge XXIV W 2951

Ge iv EL 2051

A

As- EL 2296

ND 2051

A

As i EL 1351

CL 2051

A

ND 1351
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2.2 Reference Numbers for Individual Spectra— Continued

As I — Continued Se IV EL 1427, 2611

CL 1351, 2559 CL 1427, 2611

W 1351, 2559 w 1427, 2611

Hfs 2541, 2709 II' 1427

I!' 1351 OT 1427

AT 2541

Se v EL 1427

As ii EL 1368A, 1480 CL 1427

ZE 1368A, 1480 W 1427

PT 1368A, 1777 IF 1427

AT 1368A, 1777

Se XV EL 2923

As xiv EL 2923 CL 2923

CL 2923 W 2923

W 2923

Se XVI EI. 2923

As xv EL 2923 CL 2923

CL 2923 w 2923

W 2923

Se XVIII EL 2923

As xvi EL 2923 CL 2923

CL 2923 w 2923

W 2923

Se XIX EL 2923

As xvn EL 2923 CL 2923

CL 2923 W 2923

W 2923

Se XXII EL 2923

As xvm K I

.

2923 CI, 2923

CL 2923 w 2923

W 2923

Se XXIII EI. 2923

As xxi EL 2923 CL 2923

CL 2923 W 2923

W 2923

Se XXIV EL 2923

As xxn EL 2923 CL 2923

CL 2923 W 2923, 2951

W 2923

Se XXV EL 2951

As xxm EL 2923 CL 2951

CL 2923 U 2951

W 2923

Br" EL 2880
Se- EL 1420A, 2247 CL 2880
Se i EL 1791, 2647 W 2880

ND 2647 OT 1802

CL 1791, 2647

W 1557, 1791, 2647, 2888A
EL 2069, 2379, 2880Br I

ZE 1643 CL 1505, 2069, 2880
Hfs 1643 W 1505, 2069, 2880
IP 2647

Hfs 2681
FT 1643, 3095

PT 2933
AT 3095

A 'I' 2681
OT 2647 OT 2647

Se II CL 1427

W 1427 Br XVI EL 2923

CL 2923

Se III EL 1427 W 2923

CL 1427

W 1427 Br XIX EL 2923

IP 1427 CL 2923

OT 1427 W 2923
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2.2 Reference Numbers for Individual Spectra — Continued

Br xxiv IT I£ l 7 ZyZo Kr XII OT 2208
/ • i 2923 Kr XIII OT 2208
W 2923 Kr XIV OT 2208

Kr XV OT 2208

Br XXV 17 l 2923 Kr XVI OT 2208

L.l_7
9A99zyzo Kr XVII OT 2208

W 2923 Kr XVIII OT 2208

OT 2129 Kr XIX OT 2208

Kr XX OT 2208

Br XXVI FT
Il7 1_7 zvo i Kr XXI OT 2208

CL 2951 Kr XXII OT 2208
w 2951 Kr XXIII OT 2208

Kr XXIV OT 2208
EL 154.5 9900 991 Q 970(1 Kr XXV OT 2208

1545, ZzUU, zziy Kr xxvi OT 2208
TV7W 1 r,ic 09AA OOl A1545, ZzUO, zzly Kr XXVII OT 2208

Kr XXVIII OT 2208
Kr I

ITT \ AQ1 Kit 1 too loin O D O C A 000c140/, 1526, l/oo, 1819, z3z5A, 2385, Kr XXIX OT 2208
OtI 07 9t19A 9CO/I A ifi^lz4z/, z4zv, 2524A, z9o3 Kr XXX OT 2208

(_L 1437, 1526, 1788, 1819, 2325A, 2385, Kr XXXI OT 2208
9/197 9/19A O C O tI AZ4z/, z4z9, 25Z4A Kr XXXII OT 2208

w 1/1*37 1 rn/: 1 7QQ IOIA 909CA 900C14o/, lozo, 1 /oo, lolV, zoz5A, Z385, Kr XXXIII OT 2208
9/1 9*7 9 7*9A 9 C 9/1 A DADOz4z/, Z4z9, z5z4A, 30oz Kr XXXIV OT 2208

SE 2220, 2619, 2905 Kr XXXV QF 2907A
IP 2431 OT 2208
PT lQQCL 9/.1Q1700, iUl7 Kr XXXVI AT

yj 1 ZZUo

A 1
1QQ1 9^3 9ft91lyVl, ZOOO, ZoZO

U 1
99A.Q 9919 9/197 9^/17 9090 9AACzzue, zolo, Z4z/, Z64/, zozo, 2905 Rb EL 2158A, 2296, 2551, 2671

OT 2157A, 2633
Kr IIrvr ii

FT 1 ozo Rb 1 EL 2152A, 2660, 2751, 3058, 3219
ND 2919 CL 2660, 3058, 3219
PTr I

901 Ozy iy W 2660, 3058, 3219
u J ZZUO ZE 1364A, 1747A, 1914A, 1950, 2113,

2160A, 2161A, 2291, 2390, 2394,
KV inrvr in 1 1 u 99P7 9Q1Qzzo t , zviy 2532A, 2540, 2565A, 2755, 3046

PT 9907 90 1Q SE 1497A, 1590, 1707A, 1877, 2253,
A TA I

9907zzo / 2506A, 3001
/ 1 rT"U 1 2208 Hfs 1416, 1512, 1527A, 1529A, 1530A,

1531A, 1620, 1763, 1815, 1857A,
Kr IVrvr iv FT1 - 1

7

ouoo 1908A, 1950, 1979, 1981, 2001,
\ T \
IN D 2491

A

2113, 2118, 2203, 2390, 2505A,
PT OVJOD 2506A, 2526A, 2540, 2751, 2755,
is:w 3055 2851, 2927, 2954, 2956, 2984, 3000,AT
(J 1 2208 3137

IS 1529A, 1698A, 1759
V- 17Kr v 3055 IP 2660

3055 AT 2731, 3058
IV 7W 3055 OT 1456, 1742, 2647AT 2208

Rb 11 EL 1483, 2590, 2698
Kr VI U 1 2208 ND 2590, 2698
Kr VII EL 3055 CL 1483, 2590, 2698

V> 1

7

W 1483, 2590, 2698
TV,'w 3055 ZE 2 161A, 2590, 2698ATU 1 2208 Hfs 2291

IP 1483, 2590, 2698
Kr VIII OT 2208 PT 2044A, 2590, 2698
Kr ix

\v7W 2885A AT 1665, 2044A, 2553, 2590, 2698
U 1 2208

Kr X
Rb in EL 1677A, 1776, 1896, 2485A

W 2885A ND 1776, 1896, 2492A, 2933
OT 2208 CL 1677A, 1776, 2485A

W 1677A, 1776, 2485A
Kr xi OT 2208 ZE 1776
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2.2 Reference Numbers for Individual Spectra— Continued

Rb in — C. mtiiiued Y iv — Continued
IP 1776 W 1483, 1599, 1743

A

PT 1677A, 1776 IP 1483, 1599

AT 1776, 2740 PT 1743

A

AT 1599, 1665, 1743A

Rb iv EL 2287, 2485A

NI) 2287 Y v EI. 1577, 2492A,-2955

CL 2287, 2485A CL 1577, 2492A, 2955

w 2287, 2485A W 1577, 2492A, 2955

PT 2287 IF 1577, 2492A, 2955

AT 2287, 2740 PT 1577, 2492A, 2933

AT 1577

Sr I EL 2631, 2800, 2812A OT 2955

CL 2631, 2800, 2812A

W 1492, 2631, 2800, 2812A Y vi EL 1921

ZE 2066A, 2307 CL 1921

SE 1465, 2020, 2307 W 1921

His 2066A, 2515 IP 1921

J r 2874

PT 2808 Y vii EL 2491

A

AT 1626, 2800 IF 2491

A

Sr II CL 2631 Y xii PT 1773

W 2631 OT 1773

AT 2800

Y xxx EL 2562

Sr III EL 1483, 1771, 2486A, 2596 CL 2562
ND 2596 W 2562
CL 1483, 1771, 2486A

w 1483, 1771, 2486A Zr I ND 3047

II' 1483, 1 / ll IS 3071

PT 1771, 2044A, 2596 IF 2374

AT 1665, 2044A, 2596 PT 3047

Sr IV EL 1676A, 2485A, 2486A Zr IV IF 2592

CI, 1676A, 2485A, 2486A Zr V EL 1483

W 1676A, 2485A, 2486A CL 1483

IF 2492A, 2955 W 1483

PT 1676A IP 1479, 1483

AT 1676A

OT 2955 Zr VI EL 1756, 2492A, 2933

ND 1756

Sr V EL 2287, 2485A, 2486A CL 1483, 1756, 2492A, 2933

ND 2287 W 1756, 2492A, 2933

CL 2287, 2485A, 2486A IP 1756, 2492A, 2933

W 2287, 2485A, 2486A PT 1756, 2492A, 2933

PT 2287 AT 1756

AT 2287
Zr VII ND 1921

EL 2111
IP 2491

A

Y i

CL 2111
PTZr XIII 1773W 2111
OT 1773

ZE 1478

rlis
W

2111, 2374
Zr XXIX 2951

IP
Zr XXX w 2951

AT 2423
ELZr XXXI 2562, 2951

CL 2562, 2951
Y m EL 2592 W 2562, 2951

CL 2592

W 2592 Nb ii PT 2375
IF 2592 OT 2375

Y iv EL 1483, 1599, 1743

A

Nb vi EL 1483

CL 1483, 1599, 1743A CL 1483
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2.2 Reference Numbers for Individual Spectra — Continued

Nb vi-

Nb vii

Nb ix

Nb xiv

Nb XXXII

Mo i

Mo vii

Mo viii

Mo xv

Mo xxxiii

Mo xli

Mo xlii

Tc i

Ru i

Continued
W
IP

EL
ND
CL
W
IP

PT
AT

EL
ND
CL
W

PT
OT

EL
CL
W

W
ZE
Hfs

IS

EL
CL
W
IP

EL
ND
CL
W
IP

PT
AT

PT
OT

EL
CL
W

EL
CL
W
OT

EL
CL
W
OT

1483

1479, 1483

1757, 2492A, 2933

1757

1757, 2492A, 2933

1757, 2492A, 2933

1757, 2492A, 2933

1757, 2492A, 2933

1757

1318

2491

A

1318

1318

1773

1773

2562

2562

2562

2471

1640

1640, 2067A, 2068A, 2386, 2687,

3171

3071

1483

1483

1483

1479, 1483

1758, 2492A

1758

1758, 2492A

1758, 2492A

1758, 2492A

1758, 2492A, 2933

1758

1773

1773

2562

2562

2562

2991, 3027

2991, 3027

2991, 3027

2991

2991, 3027

2991, 3027

2991, 3027

2991

Hfs 2068A, 2071A

ZE
Hfs

IS

2067A, 2787

2067A, 2787

3071

Ru I-

Ru in

Ru viii

Ru ix

Ru x

Rh ix

Rh x

Rh xi

Pd i

Pd x

Pd xi

Pd xii

• Continued
PT
OT

EL
CL
W

EL
ND
CL
W
IP

AT
OT

EL
CL
W
IP

EL
CL
W
PT

EL
ND
CL
W
IP

AT
OT

EL
CL
W
IP

EL
CL
W
PT

Hfs

IS

EL
ND
CL
W
IP

AT
OT

EL
CL
W
IP

EL
CL
W
PT

2375

2375

2050A

2050A

2050A

1798, 2083

2083

1798, 2083

1798, 2083

1798

2083

1798

1798

1798

1798

1798

1798

1798

1798

2933

1798, 2083

2083

1798, 2083

1798, 2083

1798

2083

1798

1798

1798

1798

1798

1798

1798

1798

2933

1603, 2078A, 2655, 2811

2085A, 3071

1798, 2083

2083

1798, 2083

1798, 2083

1798

2083

1798

1798

1798

1798

1798

1798

1798

1798

2933
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2.2 Reference Numbers for Individual Spectra— Continued

Ag- EL 1916, 1996A Sn- EL 1470, 2296

Ag I EL 1418, 2489 Sn I EL 3 149A
ND 2489 CL 3146, 3149A

CL 1418, 2489 W 3146, 3149A

VJ 1418, 2489 ZE 1352

SE 1349, 2663 Hfs 1352, 1600, 1692A, 2022

Hfs 1349, 1421A, 1696A, 1907A IS 2021, 2022, 2623, 3071

IS 1696

A

PT 1643, 1692A

PT 2488A AT 1692A

Ag II EL 3064 Sn II EL 3 149A

ND 3047, 3064 CL 3 149A

CL 3064 W 3149A

W 3064 Hfs 2022

PT 3047, 3064 IS 1697A, 2022

Ag in EI. 3039 Sn IV IS 1410, 1417

CL 3039 Sn VI EL 1798

w 3039 CL 1798

PT 3039 W 1798

Ag xi EL 1798 Sn XXI EL 2468

CL 1798 CI. 2468

Vir 1798 w 2468

[P 1798 AT 2468

OT 1798

Sn XXII EL 2468

Ag xn EL 1798 CL 2468

CL 1798 W 2468

w 1798 AT 2468

IF 1798

Sn XXIII EL 2468

Cd- EL 3112, 3152 ND 2468

Cd i EL 1881, 1920, 2632 CL 2468

ND 1779 w 2468

CL 1881, 1886, 1920, 2632 AT 2468

W 1881, 1886, 1920, 2632

ZE 1514, 2501A, 2794 Sn XXIV EL 2468

Hfs 2335A, 2568A, 2614, 2794 ND 2468

IS 2894A, 3071 CL 2468

p r 1685A, 1779, 1886 W 2468

AT 1486, 1881, 3076 AT 2468

U 1 oU to

Sn XLV AT 1728

Cd ii E 1

.

2839 OT 1728

ZE 2601

Hfs 2112, 2601 Sb~ EL 2296

IS 1410, 1417, 1812 Sb I ZE 2280

AT Hfs 1692A, 2497A, 2973

PT

Cd in EL 2839
AT 1692

A

a r 2839
Sb II AT 1777

Sb vii EL 1798
In

_ EL 2296 CL 1798
in i IlIS ~\A«f* 01f\Q

1798

In III i
'

1Li L. X v^tv

w... Te~ EL 2296

Te I EL 2104

In IV EL 1869 CL 2104

CL 1869, 1949 w 1557, 2104

w 1869, 1949 ZE 1409

[P 1869 o IS 1 770

PT 1869 IS 3071
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2.2 Reference Numbers for Individual Spectra— Continued

Te I — Continued Xe 1 — Continued

PT 1643, 3095 AT 1566, 1991, 2823

AT 3095 OT 1348, 1536, 2823, 2906

Te II EL 2581 Xe li EL 1526

CL 2581 CL 2046A, 2145, 2958

W 2581 W 1404, 1926, 2046A, 3002

Te VIII EL 1798 Xe III CL 2046A
CL 1798 W 1926, 2046A, 2765, 3002
W 1798

Xe IV CL 2046A
I- EL 2137, 2659, 3081 W 1926, 2046A, 2765, 3002

CL 2137, 2659, 3081

W 2137, 2659, 3081 Xe V EL 2856A
AT 1720 Xe VI EL 2856A
OT 1802 Xe VII EL 2856A

Xe VIII EL 2856A

I I EL 2379 Xe IX EL 2856A

CL 1504, 1505 W 2885A

W 1504, 1505

ZE 1699 Xe x EL 2856A

Hfs 1919, 2255, 2681 Xe XI EL 2856A

AT 2681 Xe XII EL 2856A

Xe XIII EL 2856A

I V EL 1798 Xe XIV EL 2856A

CL 1798 Xe XV EL 2856A

W 1798 Xe XVI EL 2856A

Xe XVII EL 2856A

I VI EL 1798 Xe XVIII EL 2856A

CL 1798 Xe XIX EL 2856A

W 1798 Xe XX EL 2856A

IP 1798 Xe XXI EL 2856A

Xe W 1412

I VII EL 1798

CL 1798 Cs- EL 2158A, 2296, 2551, 2671

W 1798 OT 2157A, 2573A, 2633

IP 1798 Cs I EL 2198, 2324A, 2574A, 2783, 2931,

2938, 3030

I VIII EL 1798 CL 2198, 2324A, 2574A, 2783, 2931,

CL 1798 2938

W 1798 W 1314, 2198, 2324A, 2574A, 2783,

2931, 2938

I IX EL 1798 ZE 1364A, 1613, 1659, 1774, 1840,

CL 1798 2059A, 2390, 2394, 2742, 2755,

W 1798 29 / / , 3040

SE 1556, 1590, 1707A, 1877, 2165A,

Xe~
2506A, 2627, 3001

EL 1545, 2219
Hfs 1416, 1613, 1684A, 1763, 1774, 1840,

CL 1545, 2219
1857A, 1863A, 1908A, 1942,W 1545, 2219
1943, 2001, 2118, 2197, 2203, 2390,

2505A, 2506A, 2574A, 2595,

Xe i EL 1437, 1526, 1788, 2429, 2691, 2924, 2627, 2742, 2744, 2755, 2927, 2929,

3115 2954, 2956, 2966, 2977, 3000, 3075,

CL 1437, 1526, 1788, 1975, 2046A, 2145, 3137, 3179

2228, 2429, 2924, 2958, 3063 IP 2931

W 1437, 1526, 1788, 1926, 1975, 2046A, PT 1943, 2931

2429, 2924, 2941, 3002, 3063, 3115 AT 2124, 2731, 2931

ZE 1360, 1487, 2121 OT 1417, 1456, 1742, 2994, 3148

SE 1793, 2220, 2621, 2906, 3176

Hfs 1350, 1487, 1568, 1648, 1684A, 2662, Cs II EL 2925

2779, 2848, 2959, 3041 2925

IS 1444, 1472A, 1895, 2087A, 2779, CL 2925

2849, 2959, 3041, 3071, 3077, 3078 W 2925

PT 1985 IP 2925
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2.2 Reference Numbers for Individual Spectra — Continued

Ha i EL 1739A, 2098A, 2218, 2473, 2766, Ce I - C( mtinued

2775, 2844, 2926, 3132, 3133, 3134 PT 2053A, 2188

ND 2844, 3017 AT 1725, 1946, 1948, 2188

CL 1739A, 2098A, 2218, 2473, 2766,

2775, 2844, 2926, 3132, 3133, 3134 Ce ii ND 1946

w 1492, 1739A, 2098A, 2218, 2473, CL 1636

2766, 2775, 2844, 2926, 3132, 3133, W 1636

3134 IS 1946, 1948

ZE 1686, 2066A, 2261, 2307, 2689A, AT 1946, 1948

3142

SE 2307, 3067 Ce m EL 1734

Hfs 1862A, 2066A, 2232, 2403, 2515 ND 1751

IS 2232, 3071 CL 1734

IP 2218, 2374, 2766, 2775, 2844, 2874 U 1734

PT 1733 PT 1353
AT 1626, 2095, 2178, 2461, 2844, 2922, AT 1725, 1751

3017, 3132, 3134

OT 2674 Ce IV EL 2323, 2342A, 2344, 2346, 2347, 2363,

2452A
Ba ii ND 2773 ND 1958

Hfs 2511A CL 2323, 2342A, 2346, 2347, 2363
IS 2554 W 2323, 2342A, 2344, 2346, 2347, 2363
AT 2473, 2773 IS 1417

PT 1597, 2346
Ba in EL 2483A, 2925 AT 1582, 1725. 1958, 3177

CL 2483A, 2925

VI 2483A, 2925 Ce V EL 1507, 2925
[P 2925 CL 1507, 2925

1507, 2925
La i EL 2052A, 2105, 2536, 2889A IP 2925

ND 1733, 2105, 2831 AT 3177
CL 2052A, 2536

W 2052A, 2536 Ce VI EL 1507
ZE 2536 CL 1507
Hfs 1429, 1694A, 1715, 1755, 2052A, w 1507

2536

IS 1694A, 2831 Pr I EL 1854, 2054A, 2136A
[P 2374, 2869 CL 2054A, 2136A
PT 1733, 2052A, 2536 W 2054A, 2136A
AT 1725, 2423 ZE 1854, 2054A, 2136A

Hfs 2054A
La ii ND 1564 PT 2054A

PT 1353, 1365, 1564 AT 1725, 2439
AT 1623

La III EL 1338
Pr II EL 2054A

CL 1338
CL 2054A

w 1338
W 2054A

AT 1582, 1725
7 IT ZUo l-.A

His 2054A

La IV EL 1366A, 2925
t 1

Or»CA A O A £Lt\2054A, Z469

ND 1958

CL 1366A, 2925 Pr III EL 2469

W 1366A, 2925 ND 1376, 1751, 2469

IP 1366A, 2925 CL 1376, 2466, 2469

PT 1366A, 1597, 1835 W 2466

AT 1598, 1666, 1725, 1958, 2364, 3177 PT 1376, 2469

AT 1431, 1510, 1618, 1725, 1751

La V AT 3177

Ce 1 EL 2889A Pr IV EL 2342A, 2343, 2344, 2345, 2366,

ND 1946, 2188 2452A, 2457A, 2462A, 2520,

CL 1636 3228
W 1636 ND 1325, 1751

IS 1688A, 1946, 1948, 2496A, 3006 CL 2342A, 2345, 2366, 2520, 3228
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2.2 Reference Numbers for Individual Spectra — Continued

Pr IV- Continued r m IV FT 99^9

W 2342A, 2343, 2344, 2345, 23oo, Z5/U, 2262

199QOZZO W 2262

SE 2462A PT 2262

Hfs 2147, 3004 AT 1 U lO, JL 1 £iO

PT 1353, 1376, 1597, 3228

AT 1431, 1510, 1561A, 1725, 1751, 1/65, Prr>i m V AT 1618

2116, 2147, 2646 5m I
IT IHi Li

loooA 9.n^4

OT 1325 CL 1888

A

w 14.99 1888 A1 T7Z., 1UUUA

Nd I EL 1335 7F 1850

ND 1335 Hfs 1850

iP T 99 1 7Zzl I
IS 1688A, 2496A

ZE loo: l o l A1335, 1814 AT 1540, 1543, 1570, 1725

Hfs 1814 1994

IS 1332, 1688A

IP 2300
c_
.? in II AT 1570

PT 1335
CmSm III

F I 91fi<; 9101 94^1 A 945SA 9463A

AT 1539, 1725, 2300 CL 2365, 2391

w 2365, 2391

Nd II EL 1335, 2141 IP 2316

ND 2084A, 2141 AT 1540, 1543, 1570, 1725, 1937

ZE 1335, 2141

IS 2084A, 2353 ^mom IV EL 9349A 9344 2354 2452A 2455A

IP 2300 i - 1

.

9':i49A 2354

PT 1335, 2141, 2469
\vW 9349 A 934.4 93^4

AT 2300, 2353 PTr X lO i v, 1 OO i

A TA J
1 ^7f\ 1 79^10 / U, 1 / ZO

Nd in
(IT 1 439

A 1
i^iQ i7oc ioQ7 9innlolo, 1/Z5, iyo/, ZoUU

Sm V A TA 1
1 A 1 Q

Nd iv
1? T 2342A, 2343, Zo4/, Zooo, £611, Sm XXXV 2424

O/icoA 9*; l n moo nto 999Q2452A, ZolO, 11Li, Z/o8, oZZo r i 9494

L.L,
99/19A 95/17 91AA 9177 9A1A 9791Zo4ZA, Zo4 / , ZoOO, Zo / /, ZOIU, Z/Zo, w 2424

|>7£Q 399QZ/Oo, oZZo AT 2424

w 2342A, 2343, 2347, 2366, 2377, 2610, OT 2424

2723, 2768, 3228

Hfs 2147
Eu I EL 2252, 2502

IP 2300 ND 2502
PT 1740, 2610, 2723, 2768, 3228

CL 2252, 2502
AT 1618, 1725, 1751, 2147, 2300 W 2502

Hfs 1436, 1695A, 1972, 2314
Nd v EL 3059

lr 9 CA9Z5UZ
CL 3059

SF 2502
w OU5V PT 2141
IP 2300 AT 1541, 1542, 1570, 1725, 1931, 1937
PT 3059, 3113

AT 2300
Eu II CL 3178

Nd vi IP 2300 W 3178

A 1
9 9HAZoUU AT 1570, 1931, 1937

MJ ....
fNu VII

A TA 1 ZoUu III
oi OQ OO/IOA 99 Cfl OQC/1 91/^7 0/111zloo, zo4zA, zooU, zoo4, zoo/, z41o,

Pm Irm I
WW 1 7/1 l A1 /4I

A

9/IA/1 A 9CL30 9QQAZ404A, ZooV, ZooU

HIS 1 7 A 1 A
1 f 41

A

IN u zo4V, zooV
A TA I

1 79C
1 /ZO Clj |)iqq 9Q/19A 9Q/1Q 99^n 93Q/1 93A7ZlOo, Zo4ZA, Zo4V, ZOjU, Zoo4, ZoO /

,

9/1 1 3 oconz41o, ZOOV
pn 1

1

rm II
IT T 1 "7/1 1 A

1 /41

A

TV!w Ol 11 oi/IO A OICA OQC/1 99^7 9/111zloo, zo4zA, ZooU, zoo4, zoo/, z41o,

1741

A

ocinzooy
TV/w 1741

A

His 1436

Hfs 1741A IP 2539

PT 2349, 2539, 2830

Pm III AT 1725 AT 1541, 1542, 1570, 1725, 1931, 1937
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2.2 Reference Numbers for Individual Spectra— Continued

Eu iv EL 2045, 2070, 2342A, 2344, 2345, 3228

CL 2045, 2070, 2342A, 2345, 2816, 3228

W 2045, 2070, 2342A, 2344, 2345, 3228

PT 1597, 3228

AT 1540, 1543, 1570, 1725, 1931, 1937

OT 1432

Gd i EL 1337, 1414

ND 1337, 1414, 2141

ZE 1414

PT 1337, 1374, 1414, 2141

AT 1540, 1543, 1725, 1937

OT 1994

Gd ii EL 1413

ND 1413

CL 1413

W 1413

ZE 1413

PT 1413, 2141

AT 1937

Gd m EL 2283

CL 2283

W 2283

IP 2316

AT 1540, 1543, 1725, 1937

Gd iv EL 2250, 2452A

CL 2250

W 2250

PT 1597, 2250

AT 1541, 1542, 1725, 1937

Gd xxxvi EL 2424

AT 2424

OT 2424

Gd xxxvn EL 2424

CL 2424, 2460

W 2424, 2460

AT 2424

OT 2424

EL 2424

CL 2424, 2460

W 2424, 2460

AT 2424

OT 2424

EL 2424

CL 2424, 2460

W 2424, 2460

AT 2424

OT 2424

EL 1548, 2380

ND 1337, 2380

CL 1548

W 1548

ZE 1548

Hfs 1754, 2064A
PT 1754

AT 1725

OT 1994

Tb ii

Tb m

Tb iv

Tb v

Dy i

Dy II

Dy in

Dy iv

Dy V

Dy XXXIX

Ho I

EL 2450

CL 2450

Hfs 1433

EL 1820

ND 1820

PT 1820

AT 1725

EL 2342A, 2343, 2344, 2354, 2356,

2452A, 2717, 2718, 2980, 3228

CL 2342A, 2354, 2356, 2717, 2718, 2980,

3228

W 2342A, 2343, 2344, 2354, 2356, 2717,

2718, 2980, 3228

PT 2980, 3228

AT 1540, 1543, 1725

ZE 2420

PT 2420, 3113

EL 1415, 1880, 1998, 2141, 2437

ND 1337, 1415, 1554, 2141, 2437

CL 1880, 1998, 2141

W 1880, 1998

ZE 1880, 1998, 2141, 2437, 2780

Hfs 1986, 2000, 2780

IS 1433, 1552, 1554, 2141

IP 2141

PT 1337, 1554, 2141, 2437

AT 1539, 1725, 1937

EL 1871, 1872, 2141

ND 1871, 1872, 2141

ZE 1871, 1872, 2141

PT 1871, 1872, 2141

W 3004

AT 1346, 1725, 1765

EL 2343, 2354, 2357, 2373, 2452A, 3004

CL 2354, 2357, 2373, 3004

W 2343, 2354, 2357, 2373, 3004

PT 2141, 3004

AT 1725

EL 3113

CL 3113

W 3113

PT 3113

EL 2424

CL 2424

W 2424

AT 2424

OT 2424

EL 1339, 1649, 1801, 2055A, 2141

ND 1801, 2141, 2370

CL 2055

A

W 1339, 2055A
ZE 1339, 1799, 1800, 2055A, 2388

Hfs 1799, 1800, 2055A, 2065A, 2359,

2388
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2.2 Reference Numbers for Individual Spectra — Continued

Ho i- Continued Er V IP 2300

PT 1801, 2055A, 2141 AT 2300

AT 1725

Er VI IP 2300

Ho II EL 1339, 2450, 2535 AT 2300

CL 2450

W 2450 Er VII AT 2300

Hfs 2450 Tm I EL 1637, 2006

PT 2535 CL 2006

W 1492, 2006

Ho hi EL 3004, 3049, 3114 ZE 1621, 1637, 2006

CL 3004 Hfs 1621, 1783, 1945

W 3004 IP 2006

ZE 3049, 3114 PT 1637

Hfs 3004 AT 1725

PT 3004, 3114

AT 1725 Tm II EL 1633, 1634, 2469

CL 2469

Ho iv EL 2345, 2360, 2368, 2452A, 3167, 3228 ZE 1633, 1634

CL 2345, 2360, 2368, 3167, 3228 IP 1634

W 2345, 2360, 2368, 3167, 3228 PT 1633, 1634, 2469

PT 1597, 3228 AT 1623

AT 1539, 1725

Tm III PT 2469

Er i EL 1337, 1344, 1953A, 2139A, 2370, AT 1582, 1725

2480A, 2527A, 2535 OT 2470

ND 2527A

CL 1337, 1344, 1953A, 2139A, 2370, Tm IV EL 2342A, 2344, 2354, 2361, 2452A,

2480A 2520, 2990, 3037, 3079

W 1337, 1342, 1953A, 2139A, ND 3037

2480A CL 2342A, 2354, 2361, 2520, 2990, 3037,

ZE 2139A, 2480A, 2527A, 2535 3079

Hfs 1952 W 2342A, 2344, 2354, 2361, 2520, 2990,

IS 1552, 1939, 2582A 3079

IP 2300 PT 1597, 1835, 2990, 3037, 3079

PT 1337, 2480A, 2535 AT 1670, 1725, 1962

AT 1725, 2300 OT 1670, 2470

Er ii EL 1345, 1953A, 2139A, 2480A, Yb I EL 1337

2527A, 2535 ND 1337, 1374

ND 2527A CL 1374

CL 1345, 1953A, 2139A, 2480A Hfs 2433, 2759

W 1342, 1953A, 2139A, 2480A IS 1492, 2759

ZE 2139A, 2480A, 2527A PT 1337, 1374

IS 1939 AT 1725

IP 2300

PT 2480A, 2535 Yb 11 EL 2378

AT 2300
9Q7QZS to

IV/W 2378

Er in EL
ZE 2378

1925, 2469

ND 2469
IP 2378

CL 1925
AT 1623

W 1925
Yb 111 EL 2456A

IP 2300 W 2391
PT 1925, 2469 PT 1353, 2469
A T 179c. oQnn

AT 1582, 1725, 1735A, 1937

Er iv EL 2342A, 2345, 2368, 2376, 2452A, Yb iv EL 2344, 2376, 3038, 3173

3228 CL 2376, 3038, 3173

CL 2342A, 2345, 2368, 2376, 3228 W 2344, 2376, 3038, 3173

W 2342A, 2345, 2368, 2376, 3228 ZE 2970

IP 2300 Hfs 2970

PT 1376, 1597, 1740, 1835, 3228 PT 2348, 2970, 3038

AT 1725, 1765, 1962, 2300, 2646 AT 1582, 1725, 1962, 3177
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2.2 Reference Numbers for Individual Spectra — Continued

Yb v

Lu i

Lu ii

Lu in

Lu iv

Lu v

Hf i

Hf ii

Hf iv

Hf v

AT
EL
ND
CL
W
ZE

Hfs

IP

PT
AT

PT

EL
CL
W
Hfs

IP

EL
CL
W
IP

PT

AT

EL
PT
AT

ZE
Hfs

IP

PT
EL
CL
W
II*

PT

EL
CL
W
IP

PT
AT

EL
CL
W
IP

EL
ND
CL
Vt

IP

PT
AT

Hfs

IS

EL
CL

3177

1638, 1705

1638, 1705, 1880

1638

1638

1705

1515, 1632, 2079A, 2276

1638

1374, 1705, 1880

2423

1365, 2025

1402

1402

1402

1402

1402, 2316

1553

1553

1553

1553

1553, 2469

1735A, 3177

1553

1553

3177

1584

1584, 2067A, 2099, 2100, 2196

2374

2025

2056A, 2538, 2603

2056A, 2538, 2603

2056A, 2538, 2603

2538, 2603

2538

2538, 2585A

2538, 2585A

2538, 2585A

2538

2469, 2538

2585A

1671A, 2236

1671A, 2236

1671A, 2236

1671A, 2236

2585A, 2591

2591

2585A, 2591

2585A, 2591

2591

2591

2585A, 2591

2434

2434

2056A, 2658

2056A, 2658

W VI-

W VII

W

Re vin

Os I

Ir I

Pt"

Pt I

Pt ii

Au-
Au i

Au ii

Au in

Au iv

Au

Hg-

Hg .

Continued

W 2056A, 2658

IP 2658

EL 2585A

CL 2585

A

W 2585A

AT 2585A

W 2805

EL 2585

A

CL 2585

A

W 2585A

AT 2585A

ZE 2500A

PT 2375

OT 2375

ND 2806

ZE 2189

Hfs 2067A, 2189, 2806

PT 2806

EL 1917, 1996A

Hfs 2073A, 2838

IS 2838

IS 2269

EL 1917, 1996A

EL 1336, 1502A, 2890A, 2891A

ND 1336

CL 1336, 1502A

W 1336, 1418, 1502A

SE 1371

Hfs 1371, 1482, 1502A, 2072A

IP 1336

EL 1336

CL 1336

W 1336, 1502A

Hfs 1502A

EL 1336

CL 1336

W 1336, 1502A

W 1502

A

W 1336

EL 2270, 3070

CL 2270

W 2270

EL 1310, 2231, 2725

ND 1779, 1839, 2441, 2879

CL 1310, 2231, 2494, 2555, 2725

W 1310, 2058A, 2231, 2494, 2555, 2725

ZE 1514, 1524, 1604, 2422, 2745, 2785

SE 1580, 2038, 2441, 2785, 2879, 3033

Hfs 1400, 1477, 1519, 1596, 1604, 1647,

1657A, 1702A, 1938A, 2086A,

2400, 2422, 2569A, 2643, 2684,

2696, 2965, 3013, 3117
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2.2 Reference Numbers for Individual Spectra — Continued

Hg I — Continued Bi 1- Continued
TClb 1/1AA ICO/; W£*A*7 A IIAO A14U0, ioVo, lo4/, loo/A, 1 /UzA, IS 1499A, 2334A

1781, 2086A, 2400, 2422, 2569A, PT 1692A, 2498A

2586, 2684, 3013, 3088, 3117, 3231 AT 1692

A

lr 2725 OT 3099

r 1
1 Tin 1770 1QOQ 9/1/11 9Q70lolU, 1 / /y, looV, Zoty

AT loin 0AO Q
Bi ii ND 2772

Hfs 2772

Hg H
i? i 2975 AT 1777, 2772
ZE 3094A

Hfs 1981, 2526A, 2657, 3094A Bi iv ND 1839
AT 907^zy (

o

PT 1839

Hg LXXX OF 1340 Ac i AT 2423
Tl

_ T? 1LL 2296

Tl i

I? TLL 1 COl QAlrt OA/1A OAHAlool, oOlV, oU4U, oUVU Th I CL 2351

CL i rat oni n o /\ a /\ o /\/o /\
1581, 3019, 3040, 3090 W 2351, 2982

W 1581, 2867A, 3019, 3040, 3090 IP 2312, 2374, 2392, 2758

SE 1464

A

Hfs 1 C OA 1 'lA^ A OOOO OA£/;
1520, 1706A, 2883, 2966 Th ll EL 2372

T CIs oooo oano Azooo, oUyoA ND 2358, 2372

IP 1581, 3040 CL 2351, 2358, 2372

PT 1581 W 2351, 2358, 2372, 2982

OT 3148 ZE 2372

Hfs 2358

Tl ii ND 1839 PT 2358, 2372

PT 1839

OT 2027 Th in EL 2362

CL 2362

Tl m EL 3138 W 2362

IP 3138 PT 1353

PT 3138 AT 1765

rb EL 1470 Pa v
I? T o a in ocd/i oi oz o oonz4/o, zo44, olzo, ozzy

Pb I EL 3233A CL 0/l"7£ r>C A A OOOA
2476, 2544, 3229

CL 1551, 1930, 3233A
IV/w 24/6, 2544, 3126, J184, o229

W 1551, 1930, 3233A ZE 2544, 3229

ZE 1718 PT 2476, 2544, 3126, 3229

Hfs 1692A, 1860A, 2233, 2798, 2966

IS 1528A, 1860A U 1 EL 1^70 ldft^ 1R7Q 977d 9RQ9A

PT 1692A ND 1379, 1879, 2209, 2774

AT 1692A, 2922
nV , 1

,

137Q 1H1 ^ 1R7QJJI 7, lOlO, 10J7

W 1363 137Q ldft'i 1RI3 1R7QIOUO, 10(N7, 14*UO, JOIO, IO/7

Pb ii EL 2579 ZE 1^79 1R79 9774

CL 2579 Hfs 1904, 2352

W 2579 lo 1 37Q 1R7Q 93 c;9lO 17, 10I7, zooz

IP 1379, 2374, 2392

Pb in EL 1839 PT 1879, 2209, 2774

ND 1839 AT 1379, 1463, 2638

PT 1839
U ii EL 1379, 1463, 1879, 2774

AT 1839
ND 1379, 2141, 2774

Pb IV EL 3138
CL 1379, 1813, 1879

W l nn io"ii iota l aao
1363, 1379, 1813, 1879, 1903

IP 3138
ZE 1379, 1879, 2774

PT 3138
IS 1379, 1879, 1903

IP 1379, 1463
Pb v AT 1644 PT 2141, 2774
t>" -Dl EL 2296

Bi i CL 1551 U iv EL 2344, 3139, 3185

W 1551, 2715 ND 2264

ZE 1693A CL Dion oioc3139, Slob

Hfs 1499A, 1511, 1692A, 1693A, 2002, W 2344, 3139, 3185
OA 7/1 A OA

7

f. A OQQ/I A 9/1GQ AZU/4A, ZU/OA, Zoo4A, DZoO

2499A, 2626, 2709 PT 2264, 3139

45



2.2 Reference Numbers for Individual Spectra— Continued

U v EL 2171, 2594, 2776, 3185, 3186, 3187, Am HI EL 2297, 3202

3188, 3189, 3190, 3191 ZE 3202

CL 2171, 2594, 3185, 3187, 3188, 3190 PT 3202

w 2171, 2389, 2594, 3185, 3186, 3187,

3188, 3190, 3191 Am IV EL 2251, 2344, 3196, 3203, 3214

ZE 2171, 2776, 3189 CL 2251, 3196, 3203, 3214

PT 2171, 2594, 3186, 3187, 3188, 3190, W 2251, 2344, 3196, 3203, 3204, 3214

3191 ZE 2371

PT 2251, 3196, 3203, 3214

U vi EL 2474, 2476, 3192

CL 2474, 2476, 3192 Am V EL 2222, 3201

Vi 2474, 2476, 3192 ND 3217

PT 2474, 2476, 3192 CL 2222

U W 3068 W 2222

ZE 3201

Np i EL 1678A Hfs 3201

CL 1678A PT 3201, 3217

W 1678A

ZE 1678A Am VI EL 3205

Hfs 1678A, 1736A ND 3205

II' 2869 CL 3205

PT 1678A, 1736A W 3205
AT 1736A PT 3205

Np iv EL 2322A, 2454A, 2988, 3193 Am LXXXV OT 2129

ND 2264 Cm I EL 1562A, 1563A, 2495A

CL 2322A, 2988, 3193 CL 2495A

W 2322A, 2988, 3193 W 2495A

PT 2264, 3193 IF 1563

A

Np v EL 3186 Cm II EL 1562

A

W 3186 Cm IV EL 3202, 3206, 3207

PT 3186 ND 3202, 3206

CL 3206

Np vi EL 3194 ZE 3202, 3207

CL 3194 PT 2264, 3202, 3206

3194

PT 3194 Cm v EL 2221

CL 2221

Np vn W 3195 W 2221

ru 1 IN U 1 1 OA

Hfs 2132 Tl 1DK I EL 1562

A

PT 3196 OT 1994

Pu II Hfs 2132
EL 1562

A

Bk ii

Pu IV EL 2222, 2248, 2355, 2790, 3175, 3197,
Bk IV EL 2019, 2102, 2221, 2344, 3208, 3209

3198, 3199, 3200, 3201, 3216

ND CL 2019, 2102, 2221, 3209
3197, 3198, 3199, 3217

V 2019, 2102, 2221, 2344, 3208, 3209,
CL 2222, 2248, 2355, 3197, 3199

W 2222, 2248, 2355, 2790, 3175, 3197,
PT

3210

3199
2019, 2102, 3209

ZE 2355, 2371, 3198, 3199, 3200, 3201

Hfs 2355, 3201, 3215, 3216 Bk v EL 2019, 2686, 3208, 3209

PT 2248, 2264, 2355, 3197, 3198, 3199, CL 9010 9686 390QLUOU, J^U7

3201, 3217 W 2019, 2686, 3208, 3209, 3210

AT 1561A, 1765 FT 3209

Pu V EL 3175, 3186 Cf i EL 1562

A

W 3175, 3186 Cf ii EL 1562

A

PT 3186 Cf iv EL 2103, 2222, 2344, 2449A, 2970

CL 2103, 2222

Pu VII EL 3175, 3194 W 2103, 2222, 2344, 3211

CL 3194 ZE 2970
W 3175, 3194 Hfs 2970
FT 3194 ,PT 2103, 2970
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2.2 Reference Numbers for Individual Spectra — Continued

EL 2225 Es iv — Continued

CL 2225 W 2224, 2249

W 2225 PT 2249, 3038

ZE 2525A, 2947

Hfs 2225, 2525A, 2947 Fm i EL 1326, 1357

ZE lozo

IT Iill i C£0 A 999C PT 1326

CL 2225 AT 1574, 1606

W 2225
r m xcv ATi\ 1 1728

Hfs 2225 OT 1728

EL 3213 Md i OT 1994

ZE 3213 No in EL 2298

Hfs 3213 Lr i AT 2423, 2777

PT 3213

Trans Lr AT 1445, 1544

EL 2224, 2249, 2344, 3038, 3150 2777

CL 2224, 2249, 3038, 3150 OT 1503, 1772

Es I

Es n

Es in

Es iv
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A Comparison of Calculated and Experimental Energy

Levels of the Rare Earths.

Pr IV, Nd IV, Eu IV: (EL) (CL) (W) PT
Tb IV, Ho IV, Er IV: (EL) (CL) (W) PT

3229. Edelstein, N.; Brown, D.; Whittaker, B.; Inorg. Chem.

13(3), 563-567 (1974).

Covalency Effects on the Ligand Field Splittings of

Octahedral 5f
1

Compounds.

Pa V: (EL) (CL) (W) (ZE) PT
3230. Batarchukova, N. R.; Glozman, Ts. I.; Kartashev, A. I.;

Irikova, L. A.; Ptitsyna, E. A.; Meas. Tech. 17(7),

1116-1117 (1974).

Certifying the Wavelength of He-Ne Lasers Stabilized

by Means of the Lamb Dip.

Ne I: W
3231. Bikmukhametov, K. A.; Meas. Tech. 17(8), 1254-1257
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Measurement of the Isotopic Frequency Shift Between

the Components of Mercury
2noHg and

202
Hg.

Hgl: IS

3232. Solomakha, D. A.; Toropov, A. K.; Tomashevskii, Yu. F.;

Meas. Tech. 17(6), 915-918 (1974).

IR Laser Wavelength Measurement.

Ne I: W
3233A. Garrett, M. B.; Diss. Abstr. Int. B 31(9), 5287 (1971).

Flash Heating as a Technique for High Temperature

Spectroscopy.

Pb I: EL CL W
3234. Edlen, B.; Phys. Scr. 11(6), 366-370 (1975).

The Oxygen Spectrum Below 200 A and the High-Limit

Terms of O IV.

O IV: EL ND CL W IP

O V, VI, VII: EL CL W
3235. Dahlberg, E. D.; Black, T. D.; Phys. Rev. B 10(9), 3756-

3759 (1974).

Orthorhombic Electron- Paramagnetic-Resonance

Spectrum of U
+
in SrF

2
.

U IV: (ZE)

3236. Werme, L. O.; Nordgren, J.; Nordling, C; Siegbahn, K.;

C. R. H. Acad. Sci., Ser. B 279(5), 119-123 (1974).

Etude des transitions X et optiques dans l'argon par la

technique de l'incidence rasante.

Ar I, II, VII, XII: EL CL W

3300T. Mann, J. B.; Johnson, W. R.; Phys. Rev. A 4(1), 41-51

(1971).

Breit Interaction in Multielectron Atoms.

He I, Be I, Ne I, Ar I, Zn I, Kr I, Cd I: AT
Xe I, Sm I, Yb I, W I, Hg I, Pb I, Rn I: AT
Pu I, No I: AT

3301T. Brewer, L.; J. Opt. Soc. Amer. 61(8), 1101-1111 (1971).

Energies of the Electronic Configurations of the

Lanthanide and Actinide Neutral Atoms.

La I: EL ND
La I - Lu I, Ac I - Lr I: OT

3302T. Nugent, L. J.; Vander Sluis, K. L.; J. Opt. Soc. Amer.

61(8), 1112-1115 (1971).

Theoretical Treatment of the Energy Differences

between f
qd's

2
and f

q+1
s
2
Electron Configurations for

Lanthanide and Actinide Atomic Vapors.

La I - Yb I, Ac I - No I: OT
3303T. Accad, Y.; Pekeris, C. L.; Schiff, B.; Phys. Rev. A 4(2),

516-536 (1971).

S and P States of the Helium Isoelectronic Sequence up

to Z=10.

He I - Ne IX: TE OT
3304T. Snyder, R.; J. Phys. B 4(9), 1150-1162 (1971).

A Formula for Relativistic Atomic Energies.

Li I - F VII, B I - Ar XIV, N I - Na V: OT
Fl-CaXII: OT

3305T. Saxena, K. M. S.; Lo, B. W. N.; Fraga, S.; Can. J. Phys

49(15), 2031-2032 (1971).

Electron Spin-Spin Contact Interaction in Atoms with

f " Configurations.

Ce I - Yb I, Ce III - Yb III: AT
Pr IV - Yb IV: AT

3306T. Gruzdev, P. F.; Opt. Spectrosc. (USSR) 30(4), 319-322

(1971).

Isoelectronic Series of Fluorine F I Cu XXI. The

2p -2p 4
3s Transition. Energy Levels, Wavelengths,

and Oscillator Strengths.

F I - Ca XII: PT
Sc XIII - Cu XXI: PT OT

3307T. Brewer, L.; J. Opt. Soc. Amer. 61(12), 1666-1682 (1971).

Energies of the Electronic Configurations of the Singly,

Doubly, and Triply Ionized Lanthanides and

Actinides.

La II - Lu II, La III - Lu III: OT
La IV - Lu IV, Ac II - Lr II: OT
Ac III - Lr III, Ac IV - Lr IV: OT

3308T. Martin, W. C; J. Opt. Soc. Amer. 61(12), 1682-1686

(1971).

Energy Differences between Two Spectroscopic

Systems in Neutral, Singly Ionized, and Doubly

Ionized Lanthanide Atoms.

La I - Yb I, La II - Yb II, La III - Yb III: C

3309T. Beck, D. R.; Odabasi, H.; Ann. Phys. (New York) 67(1),

274-345 (1971).

Relativistic and Correlation Effects for Bound Levels of

Atomic Systems with Three Electrons.

Na I, Mg II, Cs I, Al I - Ca VIII: AT
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3310T. Desclaux, J. P.; Moser, C. M.; Verhaegen, G.; J. Phys. B
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Relativistic Energies of Excited States of Atoms and

Ions of the Second Period.

Li I - CI XV, Be I - CI XIV: AT
B I - CI XIII, C I - P X, N I - CI XI: AT
F II - CI X, Na III - CI IX: AT

3311T. Doyle, H.; Oppenheimer, M.; Phys. Rev. A 5(1), 26-29

(1972).

Eigenvalues of the 2p3p
3

P and 2p3d
1

3

D Bound States

of the Helium Isoelectronic Sequence.

He I: CL OT
He I - Fe XXV: OT

3312T. Holoeien, E.; Midtdal, J.; J. Phys. B 4(10), 1243-1249

(1971) .

Variational Nonrelativistic Calculations for the

(2pnp)''
3
P

e
States of Two-Electron Atomic Systems.

He I - Ne IX: OT
3313T. Szasz, L.; McGinn, G.; J. Chem. Phys. 56(3), 1019-1021

(1972) .

Pseudopotential Theory of Atoms and Molecules. II.

Hylleraas-Type Correlated Pair Functions for Atoms

with Two Valence Electrons.

Li", Be I, B II, C III: IP OT

Na , Mg I, Al II, Si III: IP OT

K~, Ca I, Rb , Cu , Zn I, Ag~: IP OT
3314T. Kupliauskis, Z. I.; Jucys, A. P.; Liet. Fiz. Rinkinys

11(1), 11-19 (1971).

Calculation of the Structure of Atoms and Ions of

Second Group Type by the Use of Nonorthogonal

Analytical Radial Orbitals.

B I - Ne VI, C I - Ne V, N I - Ne IV: OT
O I - Na IV, F I - Mg IV, Ne I - Al IV: OT

3315T. Kelly, R. L.; Harrison, D. E., Jr.; At. Data 3(2), 177-193

(1971) .

Ionization Potentials, Experimental and Theoretical, of

the Elements Hydrogen to Krypton.

H I - Kr XXXVI through

Kr I Isoelectronic Sequences: IP

3316T. Saraph, H. E.; Seaton, M. J.; Phil. Trans. Roy. Soc.

London, Ser. A 271(1211), 1-39 (1971).

The Calculation of Energy Levels for Atoms in

Configurations ls
2
2s

2

2p
q
nl.

C I - 0 III, N I - F III, O I, F I, II: AT
Ne I, II: AT

3317T. Anno, T.; Teruya, H.; Theor. Chim. Acta (Berl.) 21,
127-142 (1971).

Systematic Determination of the Slater-Condon

Parameters of Atoms and Ions with ls
2
2s

m2p"

Configurations.

Na VI: EL PT
Li I - 0 VI, Be I - F VI, B I - Ne VI: PT
C I - Na VI, N I - Mg VI, O I - Al VI: PT
F I - Si VI: PT

3318T. Lindgren, I.; Schwarz, K.; Phys. Rev. A 5(2), 542-550

(1972) .

Analysis of the Electronic Exchange in Atoms.

He I, Be I, Ne I, Mg I, Ar I, Ca I, Cu II: AT
Zn I, Kr I: AT

3319T. Drake, G. W. F.; Phys. Rev. A 5(2), 614-619 (1972).

Radiative Transition Rates from the 2p3p
1P and 2p3d

'"'D States of the Helium Isoelectronic Sequence.

He I -Ar XVII: OT
3320T. Williams, M. D.; Solar Phys. 21(1), 38-39 (1971).

Isoelectronic Wavelength Calculations for Argon

Spectra.

ArIX, X: CL
Al IV - Ca XI, Al V - Ca XII: OT

3321T. Alper, J. S.; Skutnik, B. J.; Wilson, M.; J. Chem. Phys.

56(5), 2402-2404 (1972).

Near-Degeneracy Correlation Effects in the Mg I

Isoelectronic Sequence.

Mg I - P IV, CI VI, K VIII, Sc X: AT
3322T. Mukherjee, P. K.; Bhattacharya, A. K.; Mukherji, A.;

Int. J. Quantum Chem. 5(6), 647-655 (1971).

Self-Consistent Calculation of Excited
3
P State Wave

Functions of Atoms.

He I - C V: AT
3323T. Bagus, P. S.; Hibbert, A.; Moser, C; J. Phys. B 4(12),

1611-1632 (1971).

Multiconfiguration Hartree-Fock Calculations: IV.

Calculations of the 2p
3
and 2p

4
Isoelectronic Series.

C , N I - Zn XXIV: AT

N", O I - Zn XXIII: AT
3324T. Drake, G. W. F.; Phys. Rev. A 3(3), 908-915 (1971).

Theory of Relativistic Magnetic Dipole Transitions:

Lifetime of the Metastable 2
3
S State of the

Heliumlike Ions.

He I - Fe XXV: OT
3325T. Band, I. M.; Trzhaskovskaya, M. B.; A. F. Ioffe

Physico—Technical Institute of the Academy of

Sciences of the USSR, Leningrad, 73 pp. (1971).

Phys. Lett. 38A(1), 51-52 (1972).

Eigenvalues, Electronic Charge Densities in the Vicinity

of the Nuclei and Expectation Values in Self-

Consistent Potentials for Free Atoms and Ions, 37 <—

Z <— 64. On Latter's Correction in the Hartree-

Fock-Slater Method.

Rb I, II, Sr I, II, Y I, II, Zr I, II: AT
Nb I, II, Mo I, II, Ag I, II, Sn I, II: AT
I I, II, Xe I, Cs I, II, Ce I, II, HI: AT
Eu I, II, Gd I, II, III, IV: AT

3326T. Jucys, A. P.; Stasiukaitis, V. J.; Int. J. Quantum Chem.

4, 333-335 (1970).

Inter-Level Differences in Iron Group Atomic Systems

in the Extended Method of Calculation.

Sc II, Ti I - III, V I, III, IV, Cr V: AT OT
Mn III - VI, Fe II - VI, Co II, VI: AT OT
Ni III: AT OT

3327T. Kastner, S. O.; Phys. Rev. A 6(2), 570-573 (1972).

Observability of Hyperfine Structure and Lamb,

Nuclear—Volume Shifts in lsn/-lsn/' Transitions of

Heliumlike Ions.

He I - Zn XXIX: Hfs QF IS OT
3328T. Bowtell, G.; J. Phys. B 5(1), 2-6 (1972).

Perturbation Theory for the Relativistic Hartree—Fock

Equations for Atoms. II. The Magnetic Interaction.

He I - Sc XX: AT
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3330T. Burke, P. G.; Hibbert, A.; Robb, W. D.; J. Phys. B 5(1),
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Wavefunctions and Oscillator Strengths for the

Beryllium Iso-Electronic Sequence.

Be I - Ne VII: AT
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Application of the Non-Orthogonal Radial Orbitals for
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Configuration ls
2
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N
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Be I - F I, B II - Ne II: AT OT
C III - Na III: AT OT

3332T. Williams, M. D.; NASA Spec. Publ., NASA SP-3068,

116 pp. (1971).

Atomic-Emission-Line Wavelength Calculations Below

2000 Angstroms for Lithium II Through Cobalt XXVI.

Li II, Be I, III, IV, B I - V, C I - III: OT
N I - IV, VI, O I - III, V, F I - IX: OT
Ne II - VIII. Na II - VIII, X. Mg III - IX: OT
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Ar IX - XI, XIV, XV, K II - XVI, XIX: OT
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O III. IV: OT
3334T. Dalgarno, A.; Drake, G. W. F.; Cher

509-511 (1971).

An Energy Maximization Method for Autoionizing

States.
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Nb XL, Mo XLI, Pd XLV, Sn XLIX: OT

3335T. Naslenas, E.; Jucys. A.; Liet. Fiz. Rinkinys 10(5), 685-
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Application of the Extended Method of Calculation to

Atoms and Ions Having Electronic Configurations
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B I, II, C I - III. N I - IV, O I - V: AT OT
F I - V, Ne I - V: AT OT
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Variational Perturbation Theory Calculations of the

Non-Relativistic Energy of the State 2p3p
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A Theoretical Investigation of the Singly— Excited Two-

Electron Atomic States ls2s
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Recent Theoretical Investigations on Singly and Doubly

Excited States of Two-Electron Atomic Systems.
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Effect of a Diffuse Nuclear Charge Distribution on the

Hyperfine-Structure Interaction.
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Ag I, Cd I, In I, III, Sb I, Cs I, Eu I: Hfs
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Pauli Approximation in Many-Electron Atoms.

He I - Ar I: AT
3341T. Kancerevicius, A.; Liet. Fiz. Rinkinys 11(6), 949-960

(1971).

The Minimal Basis Set Radial Orbitals and Their

Improvement.

Be I, Ne I, Ar I, V I, Fe I, Ni I, Zn I: OT
3342T. Lo, B. W. N.; Saxena, K. M. S.; Fraga, S.; Theor. Chim.

Acta 25(1), 97-102 (1972).

Complete Spin-Orbit Interaction in Many-Electron

Atoms.

He" - Kr", He I - Kr I, He II - Kr II: AT
3343T. Lo, B. W. N.; Saxena, K. M. S.; Fraga, S.; Theor. Chim.

Acta 24, 71-77 (1972).

Electron Spin Spin Contact Interaction in Many-
Electron Atoms.

He" - Kr". He I - Kr I, He II - Kr II: AT
3344T. Lo, B. W. N.; Saxena, K. M. S.; Fraga, S.; Theor. Chim.

Acta 24 . 300-306 (1972).

Mass- Variation and Darwin Relativistic Corrections in

Many-Electron Atoms.

He - Kr", He I - Kr I, He II - Kr II: AT
3345T. Fraga, S.; Saxena, K. M. S.; Lo, B. W. N.; At. Data
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Hartree-Fock Values of Energies, Interaction

Constants, and Atomic Properties for the

Groundstates of the Negative Ions, Neutral Atoms,

and First Four Positive Ions from Helium to Krypton.

He" - Kr", He I - Kr I, He II - Kr II: AT
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Complete Orbit-Orbit Interaction in Many-Electron

Atoms.
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Empirical Formulae for Ionisation Potentials of
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Analysis of Atomic Correlation Energies.
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Optimization of the Statistical Exchange Parameter a

for the Free Atoms H through Nb.
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La I - Lu I, Ba II, La II - Lu II: OT
Ac I - Lr I: OT

3351T. Anno, T.; Sakai, Y.; J. Chem. Phys. 57(4), 1636-1647
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Energies and Z— Expansion Coefficients for the D States
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He I - Ca XIX: OT
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Le potentiel parametrique: Une nouvelle methode pour
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Li I, Na I, K I, Rb I, Cs I, Be I, Mg I: AT OT
Ca I, Ba I, Ne I, Ni I: AT OT
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Li I - Ne I: AT
3360T. de Siqueira, M. L.; Laborne e Valle, D. E.; Nuovo
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1715 (1972).
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Charge Density Analysis of Atomic Functions, Atomic

Excitation, and Single Ionization.

He I - Ar I: OT
3366T. Fraga, S.; Saxena, K. M. S.; At. Data 4(3), 255-267

(1972).

Hartree—Fock Values of Energies, Interaction

Constants, and Atomic Properties for Excited States
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3375T. Vizbaraite, J.; Stasiukaitis, V.; Strockyte, T.; Liet. Fiz.

Rinkinys 12(6), 921-925 (1972).

The Effect of the Orbit-Orbit Interaction in the Case of

Energy Spectra of Rare Earth Atoms Having the

Electronic Configuration 4f
N
6s

2
.

Ce I - Tm I: AT
3376T. Vizbaraite, J.; Stasiukaitis, V.; Strockyte, T.; Liet. Fiz.

Rinkinys 12(5), 745-751 (1972).

Application of the Extended Method of Calculation to

Rare Earths Atoms and Ions with the Electronic

Configuration 4f
N

.

Ce III - Ho III, Pr IV - Er IV: AT OT
Nd V - Tm V: AT OT

3377T. Gupta, R. P.; Sen, S. K.; Phys. Rev. A 7(3), 850-858

(1973).

Sternheimer Shielding- Antishielding; Rare-Earth Ions.

La IV - Lu IV: AT
Sm III, Eu III: AT

3378T. Aymar, M.; Crance, M.; Kapisch, M.; J. Phys. (Paris),

Colloq. C 4 31, 141-148 (1970).

Results of the Parametric Potential Method Applied to

Rare Gases.

Mg III: ND PT
Ne I - Rn I: PT AT

3379T. Lewis, W. B.; Magn. Resonance Relat. Phenomena,

Proc. Congr. AMPERE, 16th, 717-722 (1970).

Relativistic Calculations of <r
3 > and other <r">

Parameters Encountered in Magnetic Resonance of

Rare Earth Ions and Atoms.

Ce I - Tm I, Sm III, Eu III, Ho III, Er III: AT
Tm III, Ce IV - Yb IV, Pr V, Nd V, Tb V: AT

3380T. Lewis, W. B.; Mann, J. B.; Liberman, D. A.; Cromer, D.

T.; J. Chem. Phys. 53(2), 809-820 (1970).

Calculation of Spin-Orbit Coupling Constants and

Other Radial Parameters for the Actinide Ions Using

Relativistic Wavefunctions.

Sm I, Eu I, Th I - IV, Pa I - V, U I - VI: AT
Np I - VII, Pu I - VII, Am I - VII, Cm I - V:

Bk I - V, Cf I - V, Es I - V: AT
3381T. Mann, J. B.; Wabet, J. T.; At. Data 5(2), 201-229 (1973).

Self— Consistent Relativistic Dirac—Hartree—Fock

Calculations of Lanthanide Atoms.

La I - Yb I: AT
3382T. Crance, M.; At. Data 5(2), 185-200 (1973).

Theoretical Transition Probabilities and Energy Levels

in Ne I Isoelectronic Sequence.

Si V - Ni XIX: OT
3383T. Kastner, S. O.; J. Opt. Soc. Amer. 63(6), 738-744

(1973).

Energy Levels of ls
2
2s'2p

k
Configurations in the C I

and N I Sequences, in S, CI, Ar, K, Ca.

C I - Ca XV, S X - Sc XV: OT
3384T. Fischer, C. F.; At. Data 4(4), 301-399 (1972).

Average- Energy -of— Configuration Hartree-Fock

Results for the Atoms Helium to Radon.

He I - Rn I: AT
3385T. Goldschmidt, Z. B.; Proc. 3rd Int. Conf. Atomic Physics,

Aug. 7-11, 1972, Boulder, Colorado, S. J. Smith and

G. K. Walters, Editors, pp. 221-246 (Plenum Press,

New York, 1973).

Recent Advances in the Interpretation of Complex

Atomic Spectra.

Zn I - Br VI, Cd I - Te V, Hg I - Bi IV: PT
Ti III - Mn VI, Zn III - As VI, La II: PT
Yb III: PT
Ce II, III: ND PT

3386T. Lindgren, I.; Rosen, A.; 5th Conf. European Group

Atomic Spectroscopy, Lund, Abstr. No. 33 (1973).

Hyperfine Structure Calculations for Atomic Ground

Configuration Atoms.

B I - F I, Al I - CI I, Ga I - Br I: Hfs

In I - I I, La I - Tm I, Tl I - At I: Hfs

3387T. Sugar, J.; J. Chem. Phys. 59(2), 788-791 (1973).

Ionization Energies of the Neutral Actinides.

Ac I - No I: IP

3388T. Maly, J.; Hussonnois, M.; Theor. Chim. Acta 28(4), 363-

390 (1973).

SCF Dirac-Hartree-Fock Calculations in the Periodic

System. I. Calculated Ground States of All Elements
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H I - Lr I, Trans Lr Elements: AT
3389T. Richardson, J. W.; Blackman, M. J.; Ranochak, J. E.; J.

Chem. Phys. 58(7), 3010-3017 (1973).

Self-Consistent-Field Atomic Orbitals for Atoms and

Ions of the Second Transition Series.

Y I III, Zr I-IV - Pd I-IV: OT
Ag II IV, Cd III, IV: OT

3390T. Edlen, B.; Opt. Pura Apl. (Spain) 5(3), 101-107 (1972).

Regularities in the Spectra of Iron and Related

Elements.

Ca I, II, III - Zn I, II, III: OT
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Ti I - Ni VII, Co I - Zn IV: OT
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H I - Fe XXVI, He I - Fe XXV: IP OT
Li I - Fe XXIV, Be I - Fe XXIII: IP OT
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33(4), 332-337 (1972).
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5 —

>
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6
+ 2p

4
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F I - Cu XXI: OT
3393T. Ivanova, A. N.; Rabin'kina, N. V.; Safronova, U. I.; 17th

All Union Meeting on Spectroscopy, Collection of
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pp. 28-32 (June 5-9 1972).

About Agreement of a Number of Theories for the

Perturbation Part of Hartree-Fock for the Energy of

an Atomic System.

Ne I - VIII, Mg III - X, P VI - XIII: AT
S VII - XIII, Ca XI - XVIII, Cr XV - XXI: AT
Zn XXI - XXVIII: AT

3394T. Tatewaki, H.; Int. J. Quantum Chem. 7(5), 971-984
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Effect of the Exchange Integral K 2,2p on the 2p-

Orbitals of the *P and
3P States of the Beryllium
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Configuration (ls)
2
(2s)(2p).

Be I, B II, C III, O V, Ne VII, Mg IX: AT
Si XI, Ar XV: AT

3395T. Crosswhite, H. M.; Carnall, W. T.; J. Opt. Soc. Amer.

63(10), 1316 (1973).

Systematic Atomic Parameters for Triply Ionized

Actinide Ions.

U IV - Es IV: PT AT
3396T. Sugar, J.; Kaufman, V.; J. Opt. Soc. Amer. 62(4), 562-

570 (1972).

Fourth Spectrum of Lutetium.

Lu IV: EL CL W IP PT
Lu V: EL PT
Ce IV - Lu IV: PT
Ce V - Lu V: PT

3397T. Svensson, L. A.; Phys. Scr. 4(3), 111-112 (1971).

The Transitions 3s
2
3p

k - 3s3p
k+1

of Ti VI and Ti VII.

Ti VI, VII: EL CL W
CI I - Ni XII: OT

3398T. Goldsmith, S.; Oren, L.; Cohen, L.; J. Opt. Soc. Amer.

63(3), 352-358 (1973).

Spectra of P XII and P XIII in the Extreme Vacuum

Ultraviolet.

P XII: EL CL W IP OT
P XIII: EL ND CL W OT
B II - CI XIV, Li I - CI XV: OT

3399T. Aymar, M.; Nucl. Instrum. Methods 110, 211-217

(1973).

Cancellation Effects in Computed Lifetimes of 3s3p°

Levels for Third-Row Atoms and Ions.

P I, S II, CI III, Ar IV, K V: PT
S I, CI II, Ar III, K IV, Ca V: PT

3400T. Alper, J. S.; J. Chem. Phys. 59(4), 1726-1731 (1973); J.

Chem. Phys. 60(2), 720 (1974).

8-Function Model Potential for the Calculation of Pair

Correlation Energies in Atoms.

C", C
2
~, C

3
", C*~: AT

Be I - Ne I, C I - Ne V: AT
3401T. Lewis, M. L.; Hughes, V. W.; Phys. Rev. A 8(6), 2845-

2856 (1973).

Higher-Order Relativistic Contributions to the Zeeman
Effect in Helium.

He I - Ne IX: OT
3402T. Ermolaev, A. M.; Phys. Rev. A 8(3), 1651-1657 (1973).

Lamb Shift in Heliumlike Ions.

Be HI - Ne IX, Mg XI, Si XIII, Ca XIX: QF
Fe XXV, Zn XXIX: QF
Na X - Si XIII, Ca XIX, Ti XXI: IP OT
Fe XXV - Zn XXIX, Mo XLI: IP OT

3403T. Callan, E. J.; Int. J. Quantum Chem. (6), 431-434 (1972).

Analytic Ground State Energies of Two-Electron

Atoms.

H - Ne IX: OT
3404T. Callan, E. J.; Int. J. Quantum Chem., Symp. No. 7, 111-

115 (1973).

On the Energies of Two-Electron Atoms and Ions.

He I - Ne IX, Si XIII, S XV, Ar XVII: OT
3405T. Arrighini, G. P.; Biondi, F.; Guidotti, C; Phys. Rev. A

8(2), 577-588 (1973).

Dynamic Multipole Polarizabilities of Two- and Four-

Electron Atomic Systems.

He I - C V, Be I - C III: AT
3406T. Bagus, P. S.; Bauche, J.; Phys. Rev. A 8(2), 734-741

(1973).

Evaluation of the Orbit-Dependent Hyperfine Constants

of the 2p— Series Atoms from Multiconfiguration

Hartree—Fock Wave Functions.

B I, C I, O I, F I: Hfs

3407T. Balachov, V. V.; Lipovetskij, S. S.; Pavlichankov, A. V.;

Palyudov, A. N.; Senaslenko, V. S.; Vestnik Mosk.

Univ., Fis., Astron. 12(1), 65-71 (1971).

Autoionizing States in He—Like Ions.

Li II - C V: OT
3408T. Brown, R. E.; Larsson, S.; J. Chem. Phys. 59(8), 4192-

4196 (1973).

Correlation Effects in Atomic Spin Density

Distributions.

Li I, B I - F I: AT
3409T. Hanazaki, I.; Nagakura, S.; Sci. Pap. Inst. Phys. Chem.

Res., Tokyo 67(3), 135-142 (1973).

The Evaluation of the Semiempirical Parameters from

the Atomic Spectroscopic Term Values. II.

Semiempirical One-Center Integrals.

Be I - F I, Ca I - Zn I: OT

C", C II, Ti II - V: OT
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3410T. Hanazaki, I.; Nagakura, S.; Sci. Pap. Inst. Phys. Chem.
Res., Tokyo 67(3), 119-134 (1973).

The Evaluation of the Semiempirical Parameters from

the Atomic Spectroscopic Term Values. I. The

Slater-Condon Parameters for the First Transition

Elements.

Ca", Sc I - Ni VIII, Ca I - Fe VII: OT
Ca II - Fe VIII, Sc", Ti I - Ni VII, Ti" : OT
V I - Fe IV, V", Cr I - Co IV, Cr": OT
Mn I - Ni IV, Mn", Fe I - Cu IV, Fe": OT
Co I - Zn IV, Co", Ni I - Zn III, Ni": OT
Cu I - Ge IV: OT

3411T. Chaghtai, M. S. Z.; Rahimullah, K.; Nuovo Cimento Soc.

Ital. Fis. A 17(1), 162-170 (1973).

Coupling Conditions and Level Structure of the np
4 -

Configurations.

Ol-Cr XVII, S I - Fe XI, Ni XIII: PT
Se I - Kr III, Y VI - Nb VIII: PT
Tel-Xe III: PT

3412T. Vander Sluis, K. L.; Nugent, L. J.; J. Opt. Soc. Amer.

64(5), 687-695 (1974).

Systematics in the Relative Energies of Some Low-
Lying Electron Configurations in the Gaseous Atoms

and Free Ions of the Lanthanide and Actinide Series.

La I-IV - Lu I-IV: OT
Ac I-IV - No I-IV: OT

3413T. Fraga, S.; Karwowski, J.; Univ. Alberta, Div. Theor.

Chem. Report, 350 pp. (1974).

Tables of Hartree-Fock Atomic Data.

He I, II, Li I— III, Be I-IV: AT
B I-V - No I-V: AT
Trans Lr Elements: AT

3414T. Bauche, J.; J. Phys. (Paris) 35(1), 19-26 (1974).

Hartree-Fock Evaluations of Specific-Mass Isotope

Shifts.

Na I, Mg I, K I, Ca I, Rb I, Mo I, In I: SE
Sb I, Cs I, Ce I, Nd I, Sm I, Dy I, Yb I: SE
Os I, Pb I, Pu I: SE

3415T. Klimchitskaya, G. L.; Labzovskii, L. N.; Opt. Spectrosc.

(USSR) 34(3), 349-350 (1973).

Relativistic Calculations of Transition Energies in

Multiply-Charged Two-Electron Ions.

Ne IX, Mg XI, Al XII, Ca XIX, Fe XXV: OT
Zn XXIX, Zr XXXIX, Sn XLIX: OT

3416T. Klimchitskaya, G. L.; Labzovskii, L. N.; 17th All Union

Meeting on Spectroscopy, Collection of Papers, Part

II. Theory of Atomic Physics, Moscow, pp. 94-98

(June 5-9 1972).

Relativistic Calculation of the Spectra of Highly Ionized

2-Electron Ions.

Ne IX, Mg XI, Al XII, Ca XIX, Fe XXV: OT
Zn XXIX, Zr XXXIX, Sn XLIX: OT

3417T. Vander Sluis, K. L.; Nugent, L. J.; J. Chem. Phys.

60(5), 1927-1930 (1974).

Ionization Energies of Doubly and Triply Ionized

Lanthanides by a Linearization Technique.

La III - Yb III: IP

La IV - Yb IV: IP

3418T. Peacock, R. D.; Mol. Phys. 25(4), 817-823 (1973).

Spectral Intensities of the Trivalent Lanthanides. III.

Variation of the Judd-Ofelt Parameters Across an

Isostructural Series.

La IV - Yb IV: OT

3419T. Nestor, C. W.; Oak Ridge National Lab. Rep., ORNL-
TM-4344, 37 pp. (1973).

Relativistic Hartree-Fock-Slater Eigenvalues, Radial

Expectation Values, Potentials and Electron

Distribution Functions for Atoms, 56 <Z <71.

Ba I - Lu I: AT
3420T. Sugar, J.; Reader, J.; J. Chem. Phys. 59(4), 2083-2089

(1973) .

Ionization Energies of Doubly and Triply Ionized Rare

Earths.

Ce IV - Hf IV: IP

Gd II, Tb I: IP

La III - Lu III: IP

3421T. Fraga, S.; Saxena, K. M. S.; Karwowski, J.; Can. J.

Phys. 51(19), 2063-2074 (1973).

Hartree-Fock Ionization Potentials of Atoms.

Li I-III, Be I, II, B I-III: AT
C I-IV - Ra I-IV: AT
Ac I-III - No I-III: AT

3422T. Animalu, A. O. E.; Phys. Rev. B 8(8), 3542-3554 (1973).

Electronic Structure of Transition Metals. I. Quantum
Defects and Model Potential.

Li II - F VIII, Na II - CI VIII, K II: OT
Ca III, Sc IV - Ni XI, Cu II, Zn III: OT
Ga IV - Se VII, Rb II, Sr III: OT
Y IV - Mo VII, Ag II, Cd III: OT
In IV - Te VII, Cs II, Ba III, La IV: OT
Hf V - W VII, Ag II, Hg III: OT
Tl IV - Po VIL OT

3423T. He I - Ca XIX: OT Aashamar, K.; Midtdal, J.; Lyslo,

G.; J. Chem. Phys. 60(9), 3403-3411 (1974).

Variational Perturbation Theory Investigations on Two-
Electron Atomic Systems. III. Nonrelativistic Results

for the State ls2s
3
S.

3424T. Sasaki, F.; Yoshimine, M.; Phys. Rev. A 9(1), 17-25

(1974) .

Configuration-Interaction Study of Atoms. I.

Correlation Energies of B, C, N, O, F, and Ne.

B I - Ne I: AT
3425T. Sasaki, F.; Yoshimine, M.; Phys. Rev. A 9(1), 26-34

(1974).

Configuration-Interaction Study of Atoms. II. Electron

Affinities of B, C, N, O, and F.

B" - F": AT
B I - Ne I: AT

3426T. Vala, A. P.; Dagis, R. S.; Opt. Spectrosc. (USSR) 36(4),

363-365 (1974).

Fine Structure of the Terms of ls
2
2s

N1
2p

N2

Configurations.

C III, O V, Ne II, III, V - VII: AT
Mg IV, V, VII - IX, Si VI, VII, IX - XL AT
S VIII, IX, XI - XIII, Ar X, XI, XIII, XIV: AT
Ca XII, XIII, XV, XVI: AT
Ti XIV, XV, XVII, XVIII: AT
Cr XVI, XVII, XIX, XX: AT
Fe XVIII, XIX, XXI, XXII: AT
Ni XX, XXI, XXIII, XXIV: AT

3427T. Yunta, J.; Mayquez, E. R.; Sanchez del Rio, C; Phys.

Rev. A 9(4), 1483-1485 (1974).

Self-Consistent Analytic Potential for Atoms.

He I - Ga I: AT
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H I - Lr I: AT
Trans Lr Elements: AT
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Independent-Particle-Model Potentials for Ions and
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H", He I - Ar XVII, Li I - Ar XVI, Li": OT
Be I - Ar XV, B I - Ar XIV, B": OT
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The Coulomb Hole in the 2
3
S State of the Helium

Isoelectronic Sequence.

He I - B IV, O VII, Ne IX: AT
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The Singlet-Triplet Correction in the Fine Structure of

Two-Electron Ions.

Li II - Zr XXXIX: OT
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H I - Cu I: AT
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