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ABSTRACT

All available data on 2525 V1 lines (wave lengths, intensities, temperature
classes, Zeeman effects, and absorption observations) subjected to analysis have
aided in the identification of 60 doublet, 60 quartet, and 28 sextet terms. Com-
binations between these give 634 multiplets and account for 2, 186 observed lines.
Complete tables of lines and terms are presented.

The lowest term is (d®s?)a*F ., but the strongest line (raie ultime of V1) is
(d*s) a’D gg— (d*p)y*F 54 with wave length 4379.24 A, involving the simple s-p
transition.

Line intensities, level intervals, and Zeeman effects indicate that this five-
electron spectrum is governed, in the main, by LS coupling. The terms are all
regular except for a few inversions, some of which appear to be explained by
perturbations also accompanied by abnormal magnetic splitting.

Absorption data and temperature classification confirm the orientation of the
terms and agree qualitatively with their energies of excitation.

Zeeman-effect observations for more than 900 lines greatly facilitated the
analysis, and constitute convincing evidence for its correctness.

With the aid of the quantum theory, and comparisons with other spectra, the
electronic configurations responsible for the observed terms have been identified
in nearly all cases, but a few terms are left unassigned for various reasons.

A number of two-member series have been recognized; from them a corrected
ionization potential of 6.71 volts has been computed for neutral vanadium atoms.
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I. INTRODUCTION

A contribution of far-reaching importance to the term analysis of
complex spectra was made by Catalan [1] *in 1922, when he announced
new types of regularities (multiplets) in the spectra of manganese.
Similar regularities were eagerly sought in other spectra, especially
those of elements in the same period as manganese, primarily for the
purpose of testing the alternation and displacement laws of spectral
structure. Thus, after multiplets had been identified for scandium,
titanium, chromium, manganese, and iron, to vanadium fell the
distinction of disclosing the first spectral regularities in the 5th group
ff elements, thereby proving the general validity of the alternation
aw.

The first regularities in the arc spectrum of vanadium were an-
nounced in 1923, simultaneously by Meggers [2] and by Laporte [3].
Both recognized quartet and sextet multiplets accounting for several
hundred lines. A paper on Zeeman effect and multiplet structure
by Landé [4] gave further impetus to such analysis, and further
results based on interpretations of observed Zeeman effects for
vanadium lines were published by Meggers [5] and by Bechert and
Sommer [6]. The analysis was continued by Meggers during the
development of the theory of complex spectra [7] until the identified
terms [8] accounted for about 1,000 lines. Except for a series-forming
term identified in 1927 by Russell [9], the analysis rested until 1932,
when it was resumed and carried to its present state of completion
by cooperation of the present authors. A summary of the identified
terms was published in 1934 by Miss Moore [10].

In order to bring this analysis to its present state, it was necessary
to reobserve certain regions of the spectrum and to reexamine spec-
trograms for faint lines. By postponing this presentation, it was
possible to exploit new photographic plates and spectrographs,
which added much to the completeness and quality of the data.
Most of the new observing was done at the National Bureau of Stand-
ards, while the extensions to the analysis all emanate from Princeton
University. Since practically all conveniently observable data for
V 1 lines have now been satisfactorily interpreted and correlated, the
time has come for publication of final results.

II. OBSERVATIONAL DATA

The observed facts upon which this analysis of the V1 spectrum is
based consist of wave-length measurements, intensity estimates,
temperature classification, Zeeman effects and absorption data, all of
which are collected in table 1.

1. WAVE LENGTHS

Although a considerable number of spectroscopists have measured
wave lengths of vanadium lines [11], no one has given satisfactory
results for the entire spectrum, so, in lieu of remeasuring all lines, it
has been necessary to use a composite list. The most complete
table of vanadium arc spectrum measurements (1,642 lines, 2311.53
to 6812.63 A) was published in 1911 by Exner and Haschek [12], but
the values are on Rowland’s scale and the relative errors are rathe

1 Numbers in brackets refer to references at the end of this paper.
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large. More precise values on the International Scale were obtained
by Kilby [13] (3126.224 to 3943.666 A), and especially by Ludwig [14]
(2207.1 to 4646.402 A), whose results as tested by subsequently found
spectral regularities appear to be correct within a few thousandths
angstrom. These observers, however, measured only short intervals
of the spectrum and omitted many faint lines. The region of
longer waves (5500 to 9500 A) was explored in 1920 by Kiess and
Meggers [15].

Efforts to advance the structural analysis of vanadium spectra
soon indicated the necessity of remeasuring portions of them and
extending observations in both directions. At the National Bureau
of Standards the interval 4456 to 6700 A was remeasured in 1923,
new observations in the ultraviolet (2081 to 2440 A) were made in
1925, new measurements in the infrared (6700 to 10500 A) in 1933
were extended to 12000 A in 1935, and finally, the ultraviolet (2081 to
2700 A) was once more observed with larger dispersion in 1936.
These last observations were suggested by the term analysis which
indicated that the earlier ultraviolet measurements were affected by
systematic error. This systematic error was probably due to the fact
that the iron lines used as standards below 2400 A were quite unreli-
able until new values by Burns and Walters [16] become available in
1929.

Since these new values of vanadium wave lengths are here being
published for the first time, it may be justifiable to give some details
of their measurement. Large concave grating spectrographs were
employed, except in the ultraviolet, for which an exceptionally power-
ful quartz spectrograph became available in 1931. Dispersion con-
stants of the spectrograms are as follows: 0.4 to 1.1 A/mm in the
interval 2100 to 2700 A; 3.5 A/mm from 4456 to 9100 A; 10.2 A/mm
from 8600 to 12000 A. All measurements were made relative to the
international iron-arc secondary standards [17], supplemented in the
ultraviolet by the above-mentioned values of Burns and Walters [16].
The earlier observations were made with vanadium chloride on
graphite, but those since 1932 were secured with solid metal elec-
trodes of highly purified vanadium kindly presented for these spec-
troscopic investigations by Jerome K. Strauss of the Vanadium
Corporation of America.

A major difficulty encountered when describing the atomic spectra
emitted by conventional sources is due to the confusing presence of
molecular spectra arising from metallic oxides. In the arc spectrum
of vanadium at atmospheric pressure partially resolved rotation
structure of such bands [18] extending from the blue to the limit of
observation in the infrared, inevitably masks many faint atomic
lines and may in some cases falsify the wave-length measurements.
The vanadium furnace spectrograms obtained by King [19] being
free from oxide bands, were reexamined at Princeton for faint lines.
Thus, in the range 2632 to 6607 A on King’s plates, about 130 new
lines were measured, the wave lengths of 155 others were checked,
and 11 close doubles were resolved, including vanadium lines near
strong iron lines or other impurities. Unfortunately, the infrared
has not been observed without molecular spectra.

The hyperfine structure of some V1 lines has been investigated by
White [20], and by Kopfermann and Rasmussen [21], the latter
definitely deducing from their measurements a nuclear-spin moment,

73059—36——9
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of I=9/2 for vanadium atoms. In table 1 the symbol “cm’ meaning
“complex hyperfine structure measured”, is attached to the 17 lines
investigated with interferometers. No hyperfine structure in vana-
dium spectra has been resolved with ordinary spectrographs, but
some infrared lines showing considerable width may merit further
study with greater resolving power. For example, the line with
mean wave length 8116.80 A appears to have a width of the order
of 0.5 A. The present term analysis of the V1 spectrum is quite
independent of hyperfine structure, but further work in the latter
field may be suggested and aided by it.

2. INTENSITIES

Except for four multiplets in each of which the relative intensities
of lines have been measured by Frerichs [22] to test intensity rules, no
quantitative measurements of intensities have been made in vanadium
spectra and the usual practice of estimating such relative intensities
has been followed. In the present case, we have quoted King’s [19]
arc-intensity estimates for the most part and attempted to supply
the remainder on the same scale. Whereas other observers usually
employ a scale of 1 to 10, King’s scale has much greater range (1 to
200 for vanadium), and although empirical, it has been shown to be
remarkably homogeneous and in possession of considerable quanti-
tative value [23].

3. TEMPERATURE CLASSES

Comparison of the spectra of vanadium excited in a vacuum furnace
at various temperatures enabled King [19] to separate some 1,600
vanadium lines (2340 to 6842 A) into a half dozen different classes
corresponding closely to successive energy stages required for their
excitation. This classification was of primary importance in the first
search for regularities among vanadium lines and has been of great
value in simplifying and generally confirming the complete analysis.
King’s temperature classes in roman numerals are quoted together
with estimated arc intensities in the following list of lines. In the
interval 2400 to 3200 A, King measured about 130 V1 lines not
mentioned before 1924.

4. ZEEMAN EFFECT

In 1911 the Zeeman effect for several hundred vanadium lines from
3665 to 6625 A was published by Babcock [24]. These observations
were improved and extended and in 1923 were lent in manuscript
form to those actively engaged in multiplet analysis. Except for a
few patterns published by Bechert and Sommer [6] these data have
remained in obscurity, but with the kind consent of Mr. Babcock,
they are now fully presented, together with their interpretation in
the following list of V1 lines. A report on magnetic splitting factors
(¢ and ¢ sums) resulting from the present analysis was published last
year by Russell and Babcock [25] so further details of this phase will
be omitted here. The Zeeman effect observations quoted in table 1
are given in the usual form (normal triplet units) p components in
parentheses followed by m components, the strongest in complex
patterns being distinguished by boldface type. The same applies to
calculated patterns, except that in some cases these are simplified to
make their relation to the observations more obvious.
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The calculated patterns are derived from the observed g-values
obtained from Babcock’s material and listed in table 1. When the
observed components are wholly or partially resolved the full com-
puted pattern is given. When only blends of the components of a
given polarization are measurable, the calculated position of the blend
1s given. For the stronger lines this is assumed to coincide with the
center of gravity of the theoretical group, as determined by the for-
mulas of Shenstone and Blair [26]. Such cases are marked b in the
list. For weaker lines, it is probable that the measurement applies
more nearly to the strongest component of the group, which is, there-
fore, tabulated with the notation s.

The observed Zeeman effects have been most helpful in the identi-
fication of spectral terms and they afford the most convincing con-
firmation of the correctness of this analysis of the V1 spectrum.
“From the magnetic standpoint, this complex spectrum is conspicu-
ously regular and orderly. Landé’s formulas for the g-factors are
closely followed, showing (as does the regular multiplet structure)
that the departures from LS coupling are small. Most of the dis-
cordances are explicable as a result of simple perturbations between
adjacent levels [25].”

5. ABSORPTION

Before the theory of complex spectra had been fully developed the
apparent prominence of large azimuthal quantum numbers was
regarded skeptically by many, and it was necessary to devise experi-
mental proofs. The absorption spectrum of vanadium was promptly
investigated by Gieseler and Grotrian [27] to determine the normal
state of the atoms. They observed 52 absorption lines (2914.92 to
6251.81 A) when vanadium was vaporized in a furnace at 2,000° C.
Since all of these lines originated either from a low quartet F or a
slightly higher sextet D term, it was concluded that the normal state
of vanadium atoms is described by a *F;,; level. Evidence of a similar
nature, but less refined, is found in the self-reversal of lines in the
vanadium arc.

King [28] extended his temperature classification of vanadium lines
in the ultraviolet from 2340 to 2700 A by comparing arc intensities
with those appearing in absorption by vapor at about 2,600° C.

The only other absorption data for vanadium are those of the solar
spectrum. More than 600 vanadium lines have been identified in
the spectrum of the solar disk, and most of these are enhanced two or
more intensity units in the spot spectrum, so that many faint lines of
vanadium appear only in sun spots [29].

III. TERM ANALYSIS OF V1 (Z=23)

Since the terms of the V1 spectrum are deduced directly from
observed properties of the lines, we present in the following numbered
subsections (1) a complete list of observational data in table 1, to
which are added the term combinations for all classified lines, and
calculated Zeeman effects to compare with observed; (2) the intrinsic
facts concerning the established spectral terms in table 2; (3) discus-
sions of electron configurations and terms; and (4) spectral series and
ionization potentials.
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1. LINES OF THE Vi1 SPECTRUM

Table 1 exhibits in successive columns (1) the observer; (2) meas-
ured wave length; (3) intensity; (4) temperature class; (5) vacuum
wave number; (6) term combination; (7) observed Zeeman effect;
and (8) calculated pattern.

The key to the numerals in column (1) is as follows: 1=W. F.
Meggers; 2=H. N. Russell; 3=Solar or sun-spot spectrum; 4=Exner
and Haschek [12, 19]; 5=C. E. Moore; 6=W. Ludwig [14]; 7=C. M.
Kilby [13]; and 8=A. S. King [28].

All wave lengths listed here are on the International Scale.

The letters a, b, ¢, etc., attached to wave lengths in column (2)
have the following meaning:
a=g for higher level calculated from this line.
b=0Observed and calculated Zeeman effects discordant.
c¢=Fe masks V line.
d=Blend with Vi1I line.
¢=Masked by Vi line.
f=Ni masks V line.
g=Zeeman effect pattern changed by self-reversal.

The third and fourth columns contain the intensity and tempera-
ture class, respectively. For lines of known temperature class
King’s [19] intensities are given unless the intensity is in parenthesis,
in which case it belongs to the observer in column (1). This is gen-
erally true of waves longer than 6400, and shorter than 2755 A. For
all lines of unknown temperature class, the intensity is that of the
author referred to in column (1). A few cases of temperature
classes not published by King are given in parentheses. Intensities
less than 0, i. e., 00, 000, and 0000, are entered as —1, —2, and —3,
respectively. The intensities quoted from furnace spectra are
inclosed in brackets.

Symbols accompanying some of the intensity numbers in column
(3) have the following significance:
a==Absorption [27].
¢=Complex, hyperfine structure (hfs).
c¢m=Complex hfs measured [20, 21].
d=Double.
E=FEnhanced in spark.
h=Hazy, nebulous, or diffuse.
H=Very hazy.
{=Shaded to longer waves.
p="Part of band.
r=Self-reversed.
R=Strongly self-reversed.
w= Wide hyperfine structure.
W=Very wide hyperfine structure.

The vacuum wave numbers in column (5) were derived from the
measured wave lengths with the aid of Kayser’s Schwingungszahlen
[30], except beyond 10000 A, where either Babcock’s [31] method of
using Kayser’s table was employed or reciprocals were calculated
from wave lengths corrected to vacuum by extrapolation of Meggers
and Peters [32] dispersion formula for air.

The term combinations entered in column (6) show the quantum
theoretical interpretation of the observed lines, the notation being
that which is in general use [33]. In the case of blends, an attempt
has been made to list the more important term combination first.
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Lines which are completely masked have their multiplet designations
in parentheses.

Symbols attached to Babcock’s unresolved complex magnetic
patterns in column (7) have the following meanings:
w;=slightly widened; wo=moderately widened;
wz=greatly widened, while the apparent intensity distribution in such
cases is qualitatively represented by letters as follows:

For unresolved p components B= -1; D=7; E=A.
For unresolved n components A= -|[>; B=<]; C=[1T11.

As already explained, the letters b and s, with calculated patterns
in column (8), indicate blended and strongest component values,
respectively. Discordances are pointed out and often explained in
footnotes. In such a complex spectrum, it would not be surprising
if a few discordances arose from errors of observation or of judgment
in separating overlapping Zeeman patterns of V1 or of V1 and Vir
lines. The recorded Zeeman data may be compared with values
computed from Landé g-values by referring to a publication by Kiess
and Meggers [34]. Considerable departures from such calculated
values are usually accounted for by perturbation of adjacent levels [25].

The total number of classified lines is 2,186, divided among multi-
plicities as follows: 365 doublets, 1,173 quartets, 323 sextets, 277
doublet-quartet, 145 quartet-sextet, 12 doublet-sextet, and 13 from
combinations with the three miscellaneous levels. The total number
of assigned multiplet designations is 2,308, 120 lines being blended.
Of the blends 118 have two designations each and 2 have three each.
In addition, 73 lines which would otherwise appear in multiplets are
masked; 61 by V1,4 by Vi, 2 by Ni, and 6 by Fe.

The combinations between sextets and doublets are of special
interest, as this is the smallest atomic number for which they have
been found. The combination a®D—2z*G° exhibits all five possible
members of the multiplet, three of which (A\\ 4200.19, 4179.42,
4159.70) have completely resolved Zeeman patterns, of very unusual
type, which put their nature beyond any question. The remaining
lines recorded as doublet-sextet combinations are sporadic and faint.

TaBLE 1.—Arc spectrum of vanadium (V1)

(1) 2 ) (©) (5) (6 7 ®

Zeeman eflect
: Int. | Temp. B Term
Ref.| MwA | 500 | class | 7™ | oombinations

Observed Computed

|

11911.8

8302.7 | a?Fas—22Fiyg
11263. 8

2

3 8875. 6 a4Gay—yiF g
11249.0 5 8887.2 a4Gay—yiFsg
11195.4 5 8929.8 a4Grys—yiFlg
11182.6 5 8040.0 | atGugs—viFig

11107.7 10 9000.3 a%Syy—1ySPiyg
5

1

1

1

1

1

1

1]10993.4 | 1 9003.9 | a®Syug—yiPiy
1| 10982.5 5hp? 9102.9 | a4Gag—22Gisg
1]10848.0 | 20 9215.8 | a®Syg—ysPsi
1| 10824.8 6 9235.5

1| 10523.3 2p? 9500.1 | biPys—24Piy
1| 10479.4 4h 9539.9

1| 10458.4 2 9550.1 | biPgg—ziPiig
1| 10392.4 2 9619.8 | atDyg—2"Diig
1]10383.72| 3h 9627.83

1| 10283.4 1? 9721.7 | a’Dug—2Diig
1

10251.6 12 9752.0 | b3Gag—24Gisg
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TABLE 1.—Arc spectrum of vanadium (V1)—Continued

(V)

Ref.

L e e e e e e

P ek ko e ek et

ok ko bk ko ok o okt i e

e

—

2 3) 4) (5) (6) (@) (8
Zeeman effect
. Int. Temp. 12 Term
Nair A arc class | 7™ | combinations
Observed Computed
10203. 45 10 9797.93 | a?Pos—22Diy
10193. 66 5 9807.33 | a?Pug—22Diy
10163. 00 2 9836.92 | biPos— 2Py
10138. 82 5h 9860.38 | b4Phg— 2Py
0865. 44 10 10133.62 | a?Pig—22Diy
9772. 98 5+p 10229. 49
9738.50 | 15 10265. 71 | biFs—y4Fiy4
9708.36 | 10 10297.58 | biFa15—22Giy
9691.58 | 40 10315.41 | biFas—yiFsy
9684, 19 7 10323. 28
9670.9 5dp? 10337.5 | y*Dig—etFayg
9668. 9 3p? 10339. 6 biFug—yiFsy
9614.68 | 50 10397.92 | biFs—yiFdy
9611. 60 80 10401.24 | biFags—yiFiy
9593. 04 3p? 10421. 37 | YDy —edFy4?
9582. 28 6h+p 10433.07 | biFas—yiF3y
9540. 31 5 10478.97 | biDayg—a4Fiiy
9536. 53 3p? 10483. 12 | ¥8D3is—etFayg
9511. 37 5h 10510. 85
9509. 11 5h 10513. 35 1°—ftPay
9482, 64 4 10542.70 o i
¥{Dis—eiFayg
09480. 25 5h 10545. 36 {gfgm—e:g;n
3s— 24K
9476.14 | 10 10549. 93 { B
9467.92 3h 10559. 08
9466. 32 8h 10560.87 | biFas—y4Dig
9454. 44 10 10574. 14 | biFyp—22Gly
9445. 74 10 10583.88 | ¥Dig—e’Dayg
9439. 80 8h 10590. 54
9435. 52 80 10595.35 | ¥*Diis—eiFayq
9411. 32 30 10622. 59 | ¥*Dig—eSDayg
9406. 02 4h 10628. 58 | biFqg—yiDiyg
9398. 92 10 10636. 60 | ¥*D3s—etFayg
9384. 83 30 10652. 59 | ¥*D3s—eSDiyg
9380. 50 4 10637. 49
9369. 80 5 10669. 66
9366. 86 50 10673, 01 | y*Dis—e!Fay
9362.706 2 10677.68 | biPag—yiDig
9361. 58 6 10679. 03 | ¥°Dyig—eSDiyg
9341.10 | 100 10702.44 | ¥’Dig—elDyg
9334. 91 5h 10709. 54 | biFys—yiDig
9328.14 | 40 10717.31 | #°D%s—eDayg
9324. 46 5 10721 54 | ¥5D3is—eSDayg
9316. 50 3 10730.70 | 22Gig—etFyyg
¥ Diy—eiF1y
9313, 54 4 10734. 11 {b,Pl%_‘y,Fa 2
9308.64 | 20 10739.76 | ¥*Dis—e4Fayg
9290.34 | 10 10760.92 | ¥°Diis—eSDug
9273.31 | 15 10780.68 | b0*Paug—yiDiig
9265. 59 20 10789. 66 | ¥°Diyg—eSDayg
9255. 84 10 10801. 03 | ¥4Dis—etFug
9242, 89 30 10816.16 | ¥5D35—efDayg
9226. 09 20 10835, 87 | #°Djis—eSDag
9217. 22 4h 10846. 28 | a?Piys—20Pig?
9202. 88 4 10863.18 | aiPag—2z{Dig
Y Fiy—eiFyyg
9163.76 | 20 10903. 61 {y'Fi;r i
9165. 80 4 10907.13 | a’Hug—v'Fig
9164, 84 40 10908, 27 | b4Pars—yiDiig
9156.54 | 20 10918.16 | a?Hyg—2Gig
9113.74 6 10969.44 | afPug—24Dig
9105.86 | 10 10978.93 | b*P1ys—y*Disg
9100.78 8 10985.06 | y1Fis—etFag
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TasLE 1.—Arc spectrum of vanadium (V1)—Continued
(6V] (2) (3) 4) (&) (6) (@) 8)
Zeeman effect
s Int. Temp. e Term
Ref.| Aair A ar¢ | class | *v*®™™ | combinations
Observed Computed
1|9085.26 | 40 11003.82 | a4Pag—24Dsy
1| 9073. 34 4 11018. 28 | a?Hups—y4Fiig
1] 9046.68 | 50 11050.75 | atPug—2¢Dixg
1]9037.58 | 30 11061.87 | a*Pog—2z{Disg
1]9022.70 | 20 11080.12 | a2Hss—22Giig
1]9021.08 | 20 11082.11 | b4Pug—y*Diig
1 | 9003.08 5 11104.26 | b4Pog—14Disg
1 | 8999.10 4 11109.17 | ySDiy—eSF 35
1]8971.62 | 40 11143.20 | a4Dorg—24Disg
1| 8963.6 5 11153.2 | y*Dis—esFag
1| 8949.2 4 11711 | biPog—yDisg
1| 8932.95 | B0cw 11191.44 | adPysg—2z4Dig
1| 8931.62 Thp? 11193.11 | yDiis—e'Fag
1| 8919.85 | 100cw 11207.88 | a4Pag—2¢Diig
1 | 8916.35 2p? 11212.27 | a4Has—y Fiss?
1 | 8642.61 5+p? 11567. 40
1| 8598.92 44p 11626. 18 | y$Djs—esDasg
1| 8580.37 8h 11651.31 | g4D5i5—e4Disg
1| 8551.48 3+p? 11690. 67 | y¥Diss—eDorg
1| 8541.98 | 20 11703.67 | b2Gais—y2Giyg
1| 8534.50 | 30 11713.93 | B2Gas—y2Gig
1| 8505.63 | 10 11753.69 | y'D3is—esDag
1 | 8505. 06 4 11754.48 | y*Diis—e'Dig
Dis—esDorg
1| ss02.04 | 5d? 11757.41 {b,OM_V,Ga%
1| 8499.50 | 50 1176217 | y'Dis—e*Dasg
1| 8493. 61 5 11770.32 | 2Fhs—fFag?
1| 8431.63 | 10h+p? 11856.85 | y4Dis—esDag
1 | 8421.39 11871.27 | b\Dag—24D3ss?
1 | 8416.53 5 11878.12 | b2Gays—12F g
1 | 8414. 39 5 11881. 14 | B2Gag—y?Fig
1 | 8408.23 3 11889.85 | y!Dihs—e*Dayg
1| 8402.79 | 15 11897. 54
1| 8342.04 | 60 11984.19 | y4Fhg—etDayg
1833121 [ 40 11999.76 | y4Fhs—etDig
1| 8324.40 | 30 12009. 58 | y4Fig—e'Dosg
1| 828235 | 100 12070.55 | y4Fji3—e*Dag
1| 8280.39 | 20 12073.41 | p4Fhs—e'Dig
1 | 8267. 61 2 12092. 07 | 0Gas—22Hig
1| 8255.90 | 100c 12109. 22 | a¢Dag—2Dixg
1| 8253.51 | 100cw 12112.73 | a4Dss—2¢Diig
1| 8241.61 | 60 12130. 22 | a4Dys—2*Disg
11 8203.05 | 100 12187. 24 | 70F$5—eSDag
1| 8198.87 | 80 12193.45 | atDoys—2¢Diys
1| 8194.82 5 12199.48 | biDag—wiFig
15| RaTa7Eaa eS| BN 0 12210.64 | yoF§i5—eSDag
1| 8186.73 | 100 12211, 54 | aiDug—24Disg
1|8180.19 | 15h 12221.30 | bD3ig—wiFiig
1| 8171.3¢ | 40 12234.53 | yFhs—e"Dayg
1| 8168.89 7h 12238.20 | #iFHs—etDag
1| 816106 | 150cw 12249.95 | atDyg—24Disg
1|8154.55 | 20 12259.72 | 9°F5i5—€e0Dyg
1| 8144.58 | 50 12274.73 | atDos—2'Disg
1] 8136.80 | 20+p 12286.47 | y°Fiis—eDoyg
1| 8116.80 | 200cW 12316.74 | a'Dyg—2Diig
1 8109.88 | 15 12327. 25 y:g&n—ezgm
YO F5;—e0Dayg
1| 8109.07 | 20d? 12328. 49 { ”:gi”‘ e:Bl%
YPrys—e' Dy
1| 8108.60 | 30 12320.20 ({ Ve D0
1| 8102.42 | 40 12338. 60
1| 8093.48 | 100c 12352.23 | a!Dug—2'Diig
1]8028.13 | 20cw 12452. 78
1| 8027.36 | 100cw 12453.97 | a*Das— 24Dy
1 | 7947.36 6 12579.34 | 20Pfis—eSDag
1] 7937.90 | 30 12594.33 | 20P§4—e'Dayg
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TABLE 1.—Are¢ spectrum of vanadium (Vi)—Continued

1) (2 (3) (€Y ) 6) 0] ®
. Zeeman effect
4 Int. | Temp. % Term
Ref.| Nair A arc class | 77*<®™7 | combinations
Observed Computed
1| 7932.99 6 12602.13 | 28P335—eSDayg
1 | 7826.88 3 12772.97 | b2P1ys—y?Siy
1| 7787.81 1 12837.05 | z4F3,—e?Fay
1 | 7736.63 1 12921.97 | a?Day—22Fiy
1| 7704.81 3 12975.34 | 2¢Ps—eiDayg
1| 7701.36 2 12081.15 | b2Poy— 228y
1| 7676.14 2 13023.80 | b4Pgys—a8D3ig
1| 7662.97 2h 13046. 17 | y4D3y—f"Fas4
1| 7661.02 2h 13049. 51 | biPgy— 248714
1| 7638.03 3h 13088.78 | z4Piis—e!Duyg
1| 7624.80 15 13111.49 | 24P3s—etDayg
1| 7621.85 4dp? 13116. 57 | y4D3y—f*Fay
1| 7613.55 2h 13130.87 | ySFi5—e!Dayg
1| 7598.28 3n 13157.26 | b?Pors—y2Shs
11 7596.92 3p? 13159. 61 | b?P1ys—2¢Diyg
1| 7591.24 3h 13169.46 | 24Pjs—eiDoy
1| 7578.75 5h 13191. 16 | 24Piy—eiDay
1| 7573.93 2 13199. 55 | b*Doys—v4Fi15?
1| 7570.26 2 13205.96 | biDy—1°
1| 7554.63 2 13233.27 | 24Pys—e*Dug
1| 7488.08 3h 13350.89 | biP1yg—24Si
1| 7485, 88 2h 13354.81 | b'D1yg—viF5y4
1| 7398.64 2 13512.29 | a4Gyy—yiGiy
1| 7395.20 3h 13518. 58 | a*G34—y4Ghg
1| 7389.14 2 13529. 65 | atGsy—yiGiyg
11| 7385.95 3 13535. 50 | b2Piis—22Pjyg
1| 7381.95 ik 13542.84 | biP;ys—2iSiy
1| 7363.16 15 13577.39 %"(13)”5 —l/;gjy,
14— 2114
1| 736240 | 4 13578. 62 { ot
1| 7361.39 10 13580.65 | a4Gay—yiGly
1| 7358.64 4 13585.73 | biD2y—vtF3g
1| 7356. 51 20 13589. 66 | atGs—yiGig
1| 7338.92 30 13622. 23 | atGry—yiGiy
1| 7329.66 2 13639.44 | a4Gay—yiGiy
1| 7327.76 1— 13643. 00 | b2Hsy—2iHix
11| 7321.44 4 13654.76 | atGay—yGiy
1| 7306.71 2 13682. 28 | a‘Gyy—y4Giyg
11| 7291.90 1—- 13710.07 | a?Fa—2z{Hiig
1| 7264.28 8 13762.20 | b*Dsys—viFiy .
1| 7255.68 2 13778.51 | z'F3s—eiFay
1| 7239, 26 1— 13809. 77 | 28D&15—f0Fs4
1| 722836 1— 13830. 58 b‘ugé}i-?;llggx
TIP3y~ 414
1| 718679 | 1 13910.50 ({Zp—1T008
1| 7182.04 2 13919.78 | b?Poy— 22 Pjyg
1| 7159.90 1- 13962.84 | b?Pgy—2?Piyg
1| 7151.36 2 13979. 50 | biDay—viDiy
1| 7148.15 6 13985. 78
1| 7102. 53 2h 14075.62 | atGsy—2iFig
1| 7092.08 4h 14096. 36
] 1 | 7063. 69 1- 14153.02 | a?Gyy—ySF3y4
‘1 7026. 05 104-p 14228.83 | a?Fau—12Giy
1 | 6974.50 5 14334.00 | @?Fa—12Giyg
1 | 6940.92 2 14403.35 | a?Fsy—u2Fiy
1 | 6916.06 2 14455.12 | a’Fay—y?Fasg
1| 6893.99 3 14501.39 | a?Fay—y2Fig
1 | 6883.92 2 14522.60 | b*Pay—yiPiy
1 | 6871.53 4 14548.79 | biPag—1yiPiy
1 | 6870.86 8 14550. 21 | b2Hsy—2?Hjyg
1| 6841.89 () IIT A | 14611.82 | a*Dyg—24Fiig
1| 6839.58 6 14616.75 | b?Hys—22Hiyg
1| 6832.44 | (10) IIT A | 14632.03 | a‘Dayg—24F34
1] 6829.94 | (10) III A | 14637.39 | a*Day—z¢Fiyg
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TABLE 1.—Arc spectrum of vanadium (V1)—Continued
(¢V) 2 ®) (O} (5) (6) @] (8)
. Zeeman effect
Int. | Temp. = Term
Ref.| Maud arc class | *"*°™7 | compinations
Observed Computed
1 6819.13 24?2 14660. 59 | a2Pysg—2zDig
1]6812.40 | (20) | III A | 14675.07 | a4Doy—z4Fisg
1| 6786.32 6 14731. 47
1| 6784.98 | (40) IIT A | 14734.38 | asDyy—24Fsyg
1| 6777.29 2 14751.09 | b4P1g—y*Phig
1| 6766.49 | (60) TII A | 14774.64 | a4Dass—24F%s
1| 6760.12 4 14788, 56
1|6753.00 | (80c) | IIT A | 1480415 | a4Dass—2¢Fisg
bAP1g—y Pl
1| 674420 | 1 14823. 47 {MPM_ ALy
1| 6732.02 2 14850. 20 | bAP1g—yPisg
1| 6708.07 4 14903.31 | a4Pyg—20Phg
1| 6693.66 1h 14935.40 | b2Gag—22Glig
1| 6677.82 1— 14970.82 | bAF135— 4G
1666238 | (1) IV A | 15005 50 | bsFas—4Glsg
1| 6657.62 1— 15016. 25 | bAPos—y Piig
1]6643.79 | (@ IV A | 15047. 50 | bAFsg—yAGiag
1]06633.26 | (2) IIT A | 15071.38 | a2Gag—yiFix
1]6624.86 | (7) IIL A | 15090.49 | atPas—2¢Piig | (0? w1) 1.50 (0) 1.43b
1] 6623.51 | (8) IV A | 15093.57 | bAFas—yiGig
1]6607.82 | (3) III A | 15129.42 | a2Ga—22Giag
2 | 6606.445 | [0] 15132, 56 | a#Disg—2/Disg
1]6605.98 | (10) | LILA | 15133.63 | asPisg—2z'Pis; | (0.43) 1.32,2.12 (0.42) 1.28,2.12
1] 6578.96 | (2) IILA | 15195.79 | a4Doyg—2:Disg
@$Dgy—2'Dijg
1656873 | 1h 15219, 45 { AT )
1]6565.88 | (3) IIX A | 15226.05 | a*Poss—2'Pisg | (0) 2.61 (0.02) 2.56b
2 | 6564.350 | [2] 15229. 60 | a2Gag—yiFisg
1] 6558.02 | (5) IILA | 15244.30 | a2Gag—22Gisg | (0.24) 1.11 (0.00) 1.13b
1655002 | (2) v 15262, 91 (0) 1.08
1]6543.51 | (5) IILA | 15278.12 | a'Pus—24Ply | (0) 1.74 (0.01) 1.70b
1] 653L44 | (15) 1L 15306. 3¢ | atPag—2z4Phg | (0) 1.59 (0.09) 1.57b
2 | 6510.076 [[—1] 15356. 57 | aiDay—22Diig
1| 6508.736 | (2) III 15359. 73
1| 6504.164 | (9) ILA | 15370. 54 | a‘Pog—2Phyg | (0.47) 1.30,2.20 (0.44) 1.27,2.15
1] 6490.68 | (2) v 15402. 46 | a?Fay—y2Disg
1]6488.05 | (4) v 15408.70 | a?Fa5—y2Disg | (0) 1.08 (0) 1.086
1 | 6480, 52 2h 15426, 60 | y0Dgs5— e*Paig
1 | 6466.97 2 IIT A | 15458.94 | a*Dyg—22Djyg
1| 6452.354 | (10) IT A | 15493.95 | a*Pyyg—2ztPhg | (0) 1.48 (0) 1.51b
1| 6450.947 | (2) IV A | 15497.33 | bsFas—28F5s4
1] 6447.82 | (3) IV A | 15504.84 | b*Fs—1tF
1] 644514 | (1) IV A | 15511.38 | biFay—14Fisg
1|6438.08 | (1) IV A | 15528.29 | b2Ga—02Gisg
16435148 [ (2) III A | 15535.37 | BAF4—24F5g | (7) 041 (0.01) 0.38b
1]6433.17 | (3 IILA | 15540.16 | 0AF2—24Fig | (0) 1.07 (0.09) 1.03b
16431620 | (4) IIIA | 15543.89 | biFs—¢F3g | (0) 1.22 (0.0@; 1.22b
1| 6430.471 | (5) 1L 15546, 67 | b Fys—14F5g | (0) 1.32 (0.04) 1.32b
1642496 | (1h) | IV 15560.02 | 79D5y—et Pasg
1 6423.219 | (1) IV A | 15564.22 | 0/Fpg—24F5y
1| 6420.23 T 15571.47 | b:Gas—02Gisg
1]6418.71 | () IV A | 15575.16 | asGays—24Hisg
1| 6417.017 | (2) IV A | 16579.27 g:gzx—z:gg;;
I g
1[eaL26 | 1 16503.26 |{ DR —HiThe
1| 6407.07 2 15603.45 | biDiys—2?2Diy
1| 6405961 | 1 16606. 16 {33822251%‘;‘?
1]6393.270 | 2 111 15637. 14 | aiGos—2¢HIyg | (07w1) 0.78 (0) 0.796
1| 6385.62 1 15655.87 | aiGys—2z¢Hisg
1| 6384.46 1h 15658.71 | y*Diy—etPag
1| 6381.26 2h 15666. 56 | ¥*Diy—/*Dayg
1]6379.338| 3 I 15671.28 | a‘Gyg—2z¢Hig | (0) 0.97 (og 1.02b
116374484 | 1 IIIA | 15683.21 ' atGag—wiFiy ' (0) 0.64 (0) 0.64b
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TaABLE 1.—Arc spectrum of vanadium (V 1)—Continued
(¢Y) (2) 3) ) (5) (6) @) 8)
Zeeman effect
p Int. Temp. | = Term
REC A arc class | "™ | combinations
Observed Computed
2 | 6369.217 |[—3] 16696.19 | 62Cass—w1Fsg
4 - ?,
1] 6361250 | 3 m | 17582 [{$ 002N, (0)i1:03 {0):1.05b
16358819 | 3 II | 15721.85 | a!Gayg—24Hgss | (0) 1.09 (0) 1.04b
1| 6357.207 | 4 IO | 15725.61 | atHa—y4Gs | (0) 0.80 (0) 0.80b
16355582 | 1 TLA | 15720.86 | a‘Gyz—w!Fis | (0) 0.90 (0) 0.90b
2 | 6354306 |[—1] 15733.02 | b4Fis—2' Gl ?
1|6349.477| 5 WD | 1574498 | affui—yiGls | () 094 (0) 0.95
15— 02 Qi)
1]6343.044 | 1 Iv | 15758.71 {uﬂDEQ—/ﬂst
1| 6340.18 1h 15768.07 | ¥*Dig—/0F4
1] 630,00 5 II | 15770.78 | atHsi—yiGos | (0) 1.03 (0) 1.03b
2| 6333.634 | [0] 15784.37 | atHays—y'Gis
16326845 | 6 IT | 1580131 | atHss—y'Gis | (0) 1.09 (0) 1.106
16324675 | 2 II | 15806.73 | a*Gus—wiFy | (0) 111 (0) 1.06
1| 6321220 | 2 IV | 15815.35 | yiDis—ys | (©) 1.54 (0. 41) 1.55b
1]6318.367| ¢ | IVA |1582250 {‘;:E;i;:g:gg:
1631153 | 3 I | 15839.66 | ¥SDi—f0Fss | (0) 1.06ws (0) 1.14b
1] 6300718 | 1 IV | 15844.19 | 64Dys—24P | (0) 134w (0) 1.33b
2 | 6306.499 | [0] 15852.28 | biFa—14Ghg
1] 6304334 | 2 IV | 18857.72 | Db~ f1Tg
! as—w g
1| 6298, 69 tr | IVA | 15871.93 {G‘GM—M(;‘I‘:%%
1| 6206.518 | 15 1 | uera {#*DeseDb | ©) 150 i
1| 6202.858 | 20 15886.64 | aiDy— 23Dy | (0) 1.52 (0) 1.47
1| 6286.94 2 15901.59 | ySD5s—/0F 4
1| 6285.185 | 20 T | 15006.04 | asDus—28D3y | (0) 1.50 (0) 1.500
1628236 | 2 I | 15913.21 | a!Ggs—w!Fii | (0) 1.16 (0) 1.13s
1] 628093 | 2n 15916.82 | 24Fis—fAFus
1|6274.670 | 15 I | 15632.70 | atDus—#Dis; | (0.60) 126,249 (0.69) 1.13,2.51
aDy—28F 14
1]62s.841| 8 I A | 1504751 |{3B%— 5T
1]626.32 | 7 I A | 1695392 | a¥Dug—2Fiss | (0.25,0.07) 141,192, | (03,070) 091, 137,
1] 621236 5 IL A | 15966.88 | a%Diss—2Fisg (1.12) 0.78, 3.06 (1.13) 0.69, 2.95
1| 6258.505 | 8 11 A | 1507, 62 [{E00s— 2Dk | 0320 ik s
1| 6256.906 | 8 II A | 15977.92 | a®Dag—20Dss; | (0) 1.61 (0.07) 1.60b
1| 625183 | 30a I | 15990.89 | asDy—23D3 | (0) 1.55 (0.09) 1.54b
1]6240.30 | ¢r IV A | 15997.39 | b*Fys—24Giy
1| 6247.544 | 28 16001.87 | b*Dus—24Piss
1]6245.214 | 2 IIA | 16007.84 | asDoyg—2Fss; | (1.94) 1.47 (1.86) 1.426
1]6243.49 | 3 IO A | 16012.27 | a*Dag—20P3
1624311 | 30a I | 1601324 | a¥Dyg—2z2Disg | (0) 1.54ws C (0.09) 1.54b
1| 6242.80 | 15 I | 16014.04 | a¥Doyg—2*Disg | (0.80) 0.96 (0.77) 0.99,2.53
16240137 | 6 ILA | 1602086 | a*Dyg—2Fisg | (L05) 085,154,212 | (034, 1.02) 080, 148,
1{628.22 | t IV | 16025.80 | B*Dao—24Pisg f
1]6236278| 1 IV | 160078 | sFh—fTns | (Ohoy D) L02us A Eg_}g; Lotp
aDag—20F55 | (0.74) 1.44ws ! :
16233187 | 12 TA |16038.73 {(z‘Fi’x—f‘Fm)
aSD 14— 28Dy
1| 6230.736 | 30 I | 16045. 04 iR
a*Dayg—25Fiig
11 6224.507 | 15 1| 1606110 [{FEp3s 2
AF?)
1| 6221216 1 IIIA | 16069.59 | a/Day—20Phs | (0.55)? (049, 148) —0.13,085
85, 2.
1|6218.328 | 3 IV | 16077.06 | z4Fi—f'Fas | (0) 132 (0.07) 1.32b
1| 6216.368 | 30 I | 1608212 | a¥Dgy—28Disg | (0) 145 (0) 1445
1| 6214.743 | 1 IV | 16086.33
1| 6213.874 | 15 I | 16088.58 | a¥Dy—2Fis | (0.45) 1.48 (0.52) 1.45b
2 | 6207.251 | [5] 16105.75 | a*Dug—28F s
2| 6200644 | [0] 16122.91 | a*Day—2Pisg
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TABLE L.—Arc spectrum of vanadium (V 1)—Continued
1) 2 3) 4) (5) (6) (7) ®)
: Int. | Temp. = Term Zeeman effect
Ref.| Xair A arc class | 7v2®™7" | combinations
Observed Computed
s aSDayy— 2Dy | (0) 1.47 (0) 1.58b
1| 6199.202 | 30 I | 1612565 {(a,Fm_ o
1] 6190.490 | 1 IIA | 16149.35 | atDag—2P3 | (1.17)? (1.09) 1.600
1[v6189.350 | 3 IIA | 16152.32 | a’Dag—20F5; | (?) 1.00ws A (0) 0-87b
1| 6184.93 1h 16163.87 | 28Diss—f0Pag
2 | 6184.026 |[—1?] 16166.23 | bAFq5—24Gisg
1] 618L.841 | 1 III A | 1617195 | atDyg—20Pis
1|6170.340 | 8 IA | 16202.09 | a®Dsy—20Fi
2| 6161.913 | [0] 16224.25 | aiFas—20Giig
2| 6157.763 | [1] 16235, 18 | atDgig—2'P g ‘
2| 6152.416 | [1] 16249.29 | aFa—20Gig
2 y a4Dyi5—20Ps;,
2| 6151500 | [1] 16261, 68 |{SiD14— 2T
1| 6150.132 | 15 I 16265.33 | a®Dug—20F; | (2ws D) 1.15ws A | (0) L.18b
1]6135.36 | 15 11 16294.47 | atDyy;—24Pg | (0.68) 0.51,1.80 (0.67) 0.52,1.87
1| 6135.07 2 IILA | 1629525 | a?Gyy—22K5ig
2| 6128.543 | [0] 16312. 58 | @4Fpg—20Ghg
1| 6128.30 2 III A | 16313.24 | a*Dyy;—1°F | (0.88) 0,2.12 (0.89) 0.31, 2.08
1| 6119.505 | 40 1 1633663 | asDyg—24Ph; | (0.19,0.55) 0.81,1.20, | (0,18, 0.54) 0.81, 1.17,
1.56, — 1.54, 1.89
1|6111.622 | 25 1I 16357.75 | aADoys—24Pfyg | (1.27) 1.27 (1.27) 1.27b
2| 6110.214 | [3] 16361, 52 | @4¥35—20G g
2| 6109.176 | [1] 16364.30 | atFq5— 20
1("6106.967 | 2 IILA | 16370.23 | a2Gys—22Fgg | (0) 1.02 (0) 1.34b
1| 6104.669 tr | IITA | 16376.38 | a*Doy—1Fbys
1| 6097.42 1 16395.86 | atDass—y0Fig
2| 6093.866 | [3] 16405, 42 | asF315—20Ging
3| 6090.515 | —3 16414, 44 | a4Darg—10Fiug
1| 6090.18¢ | 50 1 16415.33 | atDyg— 24Pl
2| 6089.473 | [3] 16417.24 | @'Doy—y*Fhg
1|6087.485 | 1 IIA | 16422.61 | atDyyg—ysT %
1]6086.55 | 2 16425. 14 | a'Pag—y Dig
2| 6082.789 | [2] 16435.29 | @$Fay5—20Gisg
16081421 | 25 I 16430, 00 | asDysg—24Pisg | (=, 0.79) 0.90, 1.45, | (0.25, 0.77) 0.94, 1.45,
1.99 1.96
2| 6077.367 | [2] 16449.95 | adF134—20Gig
1|6067.245 | 1 111 16477.40 | b2Gais—22Hisg | (0) 0.94 (0) 0.920
1 | 6063.372 tr | LA | 16487.92 | a*Hsy—24Glyg | (0) 0.76 (0) 0.80b
16058113 | 5 ITA | 16502.23 | atDoy—2tPhy | (0.83) 0.86, 2.56 (0.85) 0.85, 2.56
1(b6054.445 | 2 16512. 24 | b2Gug—t4Dig | (?) 0.90 (0) 0.680
1] 6048.636 | ¢r | IIIA | 16528.10 | a*Pay;—yDiy
1| 6039.690 | 25 1 16552, 57 | @iDag—24P%; | (0.51waB) 146wy C | (0.52) 1.47b
1| 6025.384 | 1 IITA | 1659187 | atHus—24Giyg | (0) 0.92 (0) 8:920
1] 6024.161 | 1 16595.24 | 22Fji5—c?Fayg
1|e021.725 | tr | IV 16601. 96 (0) 1.04
1 {6017.90 tr | IITA | 16612.51 | asPug—1Disg | (0.74) O (0.74) 1.43b
16016003 | 1 v 16617. 50 | b2Gaig—22Hg | (0) 1.05 (0) 1.08b
1]6008.648 | ¢r | IIIA |16638.08 | atPoy—y*Diy | (1.41) 1.24. (1.32) 1.26b
1 | 6002. 601 4 IIA | 16654.84 | asDug—24Psy; | (?) 2.03w; (0) 1.89b
1|6002.273 | 2 ITA | 16655.76 | a*Pug—1iDiy | (0) 116 (0) 1.19b
1|5084.602 | 1 IIA | 1670493 | a*Poy—y*Diy |
1|5080.748 | 2 TIIA | 16715.70 | @*Pis—yDyg | (0) 1.02 (0) 1.07b
1|5978.881 | 2 TITA | 16720.92 | atHug—23Ghg | (0) 1.02 (0) 1.01s
15975323 | 2 16730.87 | 22F%s—e2Fayg
1| 5924.560 | 2 IIIA | 16874. 23 | atHe—2:Goyg | (0) 1.11 (0) 1.12b
1| 5879.41 1—- 17003.82 | ¥0F5—¢Gyyg
1| 5%3.16 tr | IVA | 17050.94 | a*Gos—0iFiy
1| 5858.13 1h 17085. 57 | 9Fi—e3Gag
4 | 5855.49 tr | IVA | 17073.27 | b4Fus—wiFiyg
4 | 5853.75 1 IVA | 17078.34 | b*Pu;—24Disg
1] 5850.280 | 2 I A | 17088.46 | b1Pa—2'Dhyg | (0.56) 1.52 (0.55) 1.42b
1| 5846.306 | 8 I 1710009 | 9°F5—eGays | (0) 118 (0) 1.18b
2 | 5839.357 | Oh 17120. 44 | bSFag—2Dig
2| 5839.043 | [1] 17121.36 | ySF55—e5Gayg



138  Journal of Research of the National Bureau of Standards — (voi. 17
TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
1) ()] 3) ) (5) (6) () (6)]
Zeeman effect
Int. | Temp. 5 Term
Ref.| Aarr A arc class | 7¥2“™ | combinations
Observed Computed
1]5830.719 | 7 IO | 17145.80 | y8Fi—e8Gag | (0) 1.10 (0) 1.12b
1] 582659 | 1 I | 17157.96 | 04Fa—wiFsy
1|5817.532 | 5 T | 17184.67 | 4Fi—eiGuyg | (P2) 1.00w3 (0) 0.98b
1[v5817.063 | 3 I | 17186.05 | 64Pys—z*Diyg | (0.79) 0.77 (026, 0.77) 0.1, 142,
1581476 | 1 IV | 17192.86 | a4Gag—otFiy 5
1]5807.14 | 3 I | 17215.44 | ySF5—esGoyg | (2) 0.87 (0) 0.895
1| 5798.905 | 2 IV | 17239.87 | yoF{g—e0Gay
1]5797.352 | 1— 17244.48 | y8F§1—eGig
1] 5790533 | 1 IITA | 17264.80 | B4Fss—uwsFisg | (07 wsD) 1.13 (0.12) 1.20b
1| 5788.549 | 3 oI | 1720.71 b‘é’ox—}‘lﬁl‘)ﬁg 1.31) 1.39 2(1)528)815341)
#Gh—f1Fayg -86
Ulseass | 7 fIr | wrerrss [{S3RTAT oz wD) 0sswa (955
1] 578430 | 5 I | 17283.22 | 24G8—fFag | 02 wiD) 1120sA | (0) 1.040
1] 5783.500 | 2 I | 17285.76 | 24G3y—fiFug
1| 5782842 | 1 IV | 17287.75 | aAGas—0iFisg
1| 5782601 | 2 LA | 1728845 (({D0s— 000
1 |o6776.670 | 4 ITA | 17306.23 | a4Dsyg—22Giss | (1.41) 0.91 (1.39) 1.15b
1] 52402 | 6 I | 17319.03 | 64Pa—23Diy; | (02 woD) 1.12w2A | (0) 1.116
1| 577055 | 3 17324.60 | y9F3—f"Fs; | (0) 1.42 (0.09) 1.40b
1] 57002 | 1h 17326.19 | 20P5;5—eSPysg
1] 5761411 | 2 IIA | 17352.06 | atDas—yiFhg | (0.53, 1.32) 2.91 (0.47, 1.40) —0.05,
0.89, 1.82, 2.75
1| 5755085 | 3m 17371.13
U srse | s II | 17378.30 | b*Pog—a'Diss | (0.60) 0.47, 1.97 (0.72) 0.45, 1.88
1| 5750.643 | 2 HI | 17384.56 | WEos—uiEis | (©) 134 ggjoi;) 1306
4P —a¢Dig .
1| 5718.860 | 4 | 173s9.04 |{ a,F;%_z,D;%?}(o) 0.82 {(0) o
1| 5m8.412| 1 17391.30 | b*Pys—y?Pis
1| 5m7.706 | 2 I | 17303.43 | biHsg—22Ghg | (0) 1.06 (0) 1.1
1| 5743.438 | 18 II | 17406.39 | a4Day—p!Fhs | (0.78w2 D) 1.26 ws A | (0.71) 1.27
1]5737.00 | 25 I | 17425.77 | afDug—y'Fiss | (0.56,0.85) 0.49, 0.85, | (0.19, 0.56, 0.93) 0.42,
i 1.18, 1.55 0.79, 1.17,1.54, 191
1| 5734004 | 5 I | 1743500 [{ w7 O 1 0.04
1] 5m3.403 | 1 IV | 17436.82 | 20P—¢tPa?
1| 573300 | 1 IV | 17437.74 | b2Hus—22Gg | (0) 0.94 (0) 1.01b
1| 5712657 | 30 II | 17443.35 | a4Da—22Ghg | (0.20,0.64, 1.07) 032, | (0.22, 0.65, 1.08) 0.16,
1.14, 1.50 034,076, 114, 167,
4|5720.80 | ¢r. IV A | 17447. 51 | a?Dyye— 1288 g
1| 5727.662 | 20 I | 17454.30 | aDii—y'Fiy | 037, 119 0, 082 (0.3, 1.16) 003, 031,
5 :
1| 5727.02 | 60 I | 17486.25 | a#Dayy—1*Fig | (203 D) 0.94%; C | (0) 0.95b
1[05725.633 | 6 II | 17460.49 | a?Fas—22Gs | (0) 1.03 (0) 0.89%
15720578 | 1 17475.92 | 24Gi—[*Fg
1|5716.219 | 3 IV | 17489, 24 : (0) 1.16
1|5713582 | 1 17497.31 | b4Piyi—22Phg
1| 571102 | 1 17502.41 | a4Gays—2*Disg
15708959 | 2 III | 17811.48 | 62Pus—2?Diss | (0) 0.93 (0) 0.95b
1| 5707765 | 1 IV | 17515.15 | b2Hug—22Gly
1| 5706.973 | 30 I | 17517.58 | efDays—y‘Fis; | (0.25) 0.22, 0.59 (0.21) 0.21, 0.63
1|5706.135 | 2 v | 1752015
1| 5704.374 2 Iv 17525.56
1 |»5703.562 | 40 I | 17528.06 | a¢Dug—yFi | (2ws D) 0.94 (0) 0.82b
1| 5698.509 | 60 I | 17543.59 | a4Dasg—y Fisg
1|5600.125 | 1 IV | 17566.36 | z6P54—f*Dayg
1|5687.764 | 1 IV | 17576.73 | b3Pyy—27Fs
2| 5683.658 | 1 17580.43 | béFag—12Gis
1|5683.230 | 2 II | 17590.76
1| 5676.52 | 1— 17611.52 | 62Pog—27Disg
1|5670.827 | 30em | I | 17629.23 | atDsss—22Gisg
1| 5668.369 | 12 II | 17636.88 @D~y | (O) 143 (0) 1.45b
03— 24014
15665246 | 1 IV | 1red.53 ({ BiEv— 2Tl
1156584321 1 17667.84 | 29P3—f0F g
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TaBLE 1.—Are spectrum of vanadium (V 1)—Continued
) (2 @®) 4 (5) (6) (7) 8)
Zeeman effect
Int. Temp. i Term
Ref.| air A arc | elass | "™ | combinations
Observed Computed
1| 5657.449 | 12 I | 17070.92 | aDus—yiDls | (O Liows (0) 14
1| 5656.895 | 1 IV | 17672.65 | b2Pus—y?Phys 2004 70b
1|5656.20 | 2h 1ork. 58 | aei—nbiy | (o 59)093 0.59
15652030 | 1 17686. 61 (0) 0.93u,
1565050 | 1 IV | 17689.53 | b¥Puys—22Piy
1| s646.112 | 10 IT | 17706.40 | a*Dyug—y*Diss | (0.60) 0.60, 1.80 (0.63) 0.57, 1.82
1|5643.363 | 1h 17715.08 | 23Pj—[*Dag
15635516 | 3 17739.69 | a?Fa—a2F3 | (0) 0.87wy (0.07) 0.88b
1| 5633.900 | 2 1774477 | a?Fag—wiGig | (0.38) 1.09 (0.24) 1.10b
1| 5632469 | 1 IIA | 17749.30 | asFys—20Dix
1| 5627.628 | 30 I | 17764.55 | aDays—y*Diss | (Ows) 1421 (0) 1.39b
1| 5626.014| 8 I | 17769.65 | a‘Do—y4Disg | Unaffected (0.03) 0.03
1| 5624.895 | 10 II | 1777319 | aiDus—y*Dix | (0) 1.20 (0.03) 1.18b
1| 5624.605 | 20 I | 17774:11 | e4Dus—ysDiss | (0) 1.36 (O 134b
1] 5624223 | 2 17776.31 | b1Pus—y?Pisg | (0) 1.46 0) 1.42s
1| s622.075 | 2 17782.00 | atHlng—2H3s | (0) 067 (0.09)0.000
aHsys—2Hiy 4
1562046 | 1 17787.20 {4005 251} 038) wa (o a0
1| s619.56 | 1 17790.08 | a#Dasg—y'Disg
1[+5616.66 | 1 17799.27 | bios—wiGls | (0) 076 (0) 0.65b
X g4— 3
1561020 | 1 17819.75 |{ GRes 2l
1| 5604943 | 8 I | 17836.46 | atDos— <Dl | (059) 060, 181 (0.9 038, 178
2g—Y X4 o o
1|sooe205 | 1 |1v | wssssn (AR (Lo 007 {618 096
1| 5601380 | 2 II | 17847.80 | @?Fus—a?Fisg | (0.27) 1.08w1 (0.27) 1.10b
1| sson.s22 | 1 LIA | 1786015 | atDus—1*Diss
atligg—2°Dag
1| s502.962 | 1 ILA | 17874.67 {b’H;yg—uJ‘GXx?
1| 5592.409 | 12 I | 17876.44 | atDig—y*Disg | (07w D) 150w A | (0) 1.45b
1| sossas7 | 1 IIT A | 17888.98 | a*Dyss—y®Diss | (0.48) 1.55wa O (0.56) 1.49b
1| 586,007 | 2 I | 17896.92 | atHys—2¢His | (0) 111 (004 110
1| 5584738 | 3 17900.99 | atHas—2¢Hig | (0) 1.17 0,169 1.20b
1| 5584490 | 10 I | 1790178 | a‘Days—y4Disg | (0) 1.50 (0) 1495
1| 582,638 | 1 17007.72 | aiDays—24Disg | (0) 1.16 (0) 1.17b
1| 5570.35 | 1 17918, 27 (0) 1.02
1| 5578.400 | 1h 17921.33 | aDisg—1*Disg | (1.06) 0 (1.02) 0.17,2.22
1| 556,510 | 2 17927. 40 | a4Dass—yDisg
1| 6573992 | 1 ITA | 17935.50 | aiFass—20Fsg | (0) L1lwy (0) 1.10b
1| 656593 | 1 1796148 | a{Disg—y°Diss | (2wr) 1.60 (0.94) 1.52
1| 5561670 | 2 IIIA | 17075.24 | a?Pgs—2Sisg | (0.81) 147 (0.83) 1.47b
3| 5560.56 | —2 17978.82 | a*Fag—20Disg g
1] 558,752 | 3 oI | 17984.67 {;‘5;;:;2%5; i et (6.06) IR, 4,75
1| 5557.453 | 1 ITA | 17988.87 | atFas—26Diss | (0.38) 0,— (0.38,1.13) —0.12,
coaniih S 0.63, 1.38, 2.14
1| 557.080 | 8 II | 18022.51 | aDss—vsDisg | (07w1) 1.78w: (0) 1.69b
15545033 | 2 IIIA | 18026.24 | asDays—yoDis | (02wy D) 1.97w1 B? | (0) 1.87b
4| 5548 | 1 18029. 64 | a4Dyss—ySDisg
4|5542.60 | 1 IIA |18036.77 | atFa—20Fisg | (0) 0.9 (0) 0915
1(5535.382 | 1 18060, 60 | a4Fag—2"Disg | (0) 1.14 (1.24) 1.306
1| 5533833 | 1 IV | 18065.65 | b*Hsi—y?H3s | (0) 1.09 (0) 1.08b
1] s5em72 | 1 18085.63 | a*Fiy4—20Dfsg
1| 5517108 | 1 ITA |18120.13 | a4Fus—20Fjsg | (0.42)0,0.79 (0.42) —0.02, 0.8
2 | 5516.807 | [2] 18121.40 | a4Fa—20F 3
2 | 5515.371 | [4] 18126.12 | atFiy—20Dis
1| 5515.08 | 1 IIA | 18127.08 | atFus—20F3s | (0) 1. (0) 1.73
1] 858 | 1 V" | 181091 | BHae—20 | Gy D)169sz (0) 1556
1|5508.610 | 1 18148.37 a’lFm—v”G&x (0) 1 (g) (1).;52
1|78 | 8 |mr | iswsoe ((PEus—olEhs | (0o B ors e
1 [v5505.881 | 1 18157.37 | b2Hyg~yHig | (0.45) (0.67) 0.82b
1| 5504.838 | 2 I | 18160.81 | @?Pus—y2Sh | (0.52) 0.70,1.71 (0.50) 0.30,1.70
2 | 5500.816 | [2] 18174.09 | a4F 34— 28Fisg
2 | 5496020 | [3] 18189, 94 | 04Fs—2F g
1] 5489.940 | 2 I | 18210.09 | a?Dug—2Phss | (07) 1.03 (0) 1.0
1| 5487915 | 10 II | 18216.81 | biHsy~03Ghsg | (0) 1.14 (0) 1.15b
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TABLE 1.—Arc spectrum of varnadium (V 1)—Continued
¢V} 2 3) 4 (5) (6) ) ®)
Zeeman effect
o Int. Temp. = Term
Ref.| Xair & arc class | 77> | combinations
Observed Computed
1] 5487220 | 2 | II | 18219.12 | a2Dayg—2tPisg | (0) 1.14 ) 1.13
2 | 5482471 | [1] 18234 90 | a4Fig— 20 K55
1| 5167.702 | 2 18283.86 | atFus—0tGiy | (0) 0.92 (0) 0.895
1| 5463.99 | 1 18296. 56 (2w, D) 1.54w2 B
15458133 | 1 IV | 1831620 | @Fay—wFig | (0) 0.85 (0.04) 0.85b
1| 5458822 | 2 gl | @138 Wik
o bAF 35— w4 Dy .
1| 545068 | 1 18341.25 |{ s 1084 110) 116 & i
1| 5445.86 | 1h 18357.48 | biFgg—wiDiss | (w03 D) 12201 A? | (0) L.24b
1| 5443.235 | 2 18366, 33 | 24Dii—/1Fng
1|5437.659 | 1 IV | 1838518 | biHgs—22T5 | (0.797) 1.06 (0.63) 1.01
1| 5434168 | 3 IV | 18396.98 | ?Fys—w?Fig | (Pwy D) 110ws B? | (0.18) 1116
1| 54200488 | 2 18412.85 | 2D~ fiFeg | o ik
@?Foy;—w? Dy wy B 958
1|saa008| 4 |mr [ s ({GEmED
1| 5421654 | 1 18439.45 | 24Disg—/F 14
1542000 | 1 18444, 93 (07w D) 1.5
1| 5418.076 | 2 IV | 1845163 | b2Hps—w?Fhyg | (w2 D) 0.5203 A | (0) 0.61b
1| 516207 | 10 | T | 1846116 | GiHp— i | (07) 1.06 diffuse (0) 1.006
1| stoross | 8 fom | asson72 ({4 Z 1 2w D) 007 © 1.016
1|ps397.873 | 1 (V| 18520.68 | 24D —tFug | (0.21) 0.58 (0.25) 0.21, 0.71
c5303.185 | 10 Fe | IV | 18536.78 | a?Hug—22Hisg
1| 5383.208 | 1 IIT | 18553.60 | 2¢Dhu—fFzg | (02) 0.87 diffuse (0) 0.90b
1| 5386134 | 3 IT | 1856450 | 2#Dfs—fiFug | (Qwy D) L1y B | (0) 1.12b
1o5383.436 | 2 | IV | 18570.37 | 2Dis—fiFms | (0) 1.07 diffuse (0) 1.06b
1| 5363530 | 1 18639, 27 | asHs—20Hisg
15353420 | 5 III | 18674.47 | a?Fys—wiDis | (0) 1.08 (0) 1.08
1| 5338.61 1 18726.28 | a?Fas—w?D3jy
1| 5385.588 | 2h 18736. 89 (2w1 D) 1.10w;
1| 5334309 [ 1 18741.37 | b3Hus—02Gisg
153300425 | 1 III A | 1875602 | asDas—2Fsg
1|v5320.281 [ 1 18750, 05 | bAFas—vtFisg | (0) 1.36 (0.37) 1.36b
1|88 2 18760.06 | 20F5—eSDysg | (2w D) 129102 C7 | (0) 1.8 b
15319087 | 2 18795.00 | 0*Prg—wiDsg?| (0) 0.82 0y A (0) 0.13s
1| 5316.885 | 2 1880279 | b4Pari—0AFh | (07 wi D) 0.38 w3 A | (0) 0.388
1|v5315.219 | 4 18808, 67 | 20Fiss—eiDysg | (2 02) 1.10 wsB (0) 0.92b
1|5314462 | 2 18811, 36 | a3Dass— 12 G
15302157 | 5 18855, 02 | 20F3i; —ePDusg | (0) 148
1| 5294. 04 3h 18883, 92 | 28Dis—efDayg | (0) 1.28 (0) 1.24s
15200724 | 2 18895, 77 (0) 1.20
1520028 | 21 18807.32 | bPus—0iFis | (0) 0.75 (0) 0.8
1|587.640 | 5 18905, 78 (0) 1.00
15282506 | 1 IV | 18925.13 | 26Dj—etDys | (2w2 D) 147w: C | (0) 1.50
1581910 2 18927.30 | 20Fis4—e¥Dasg
1|5280435 | 2h 18932, 58 | atDass—12Fig | (0) 0.82u; (0) 0.96s
1|v5275.60 | 2h 18949, 62 | 20Fis—eSDssg | (0.61) 1.277 (1.06) 1.46b
1| 5272607 | 1 IV | 18960.36 | 20Ds—efDusg | (7o) 138w (0) 1.36b
15271000 | 1 IV | 18966.29 | a?Pps—2Pisg | (0) 1.22 (0.03) 1.21b
1527085 | 32 15968.81 | 208 h—eiDg .
1|s266.118 | 4 18984, 05 ({ D~ fgTbs | (O7) wn D 1.8 i L
1526438 | 2n 18990.47 | 29Dis—etDasg | (02 w2 D) 1.04 (0) 1105
1520978 | 1 IV | 19002.61 | 2Dj—eiDyg | (0) 1.56 (0.26) 1.52
15260350 | 3 19004. 86 (0) 0.79
1|5258162 | 1 19012.77 | a?Diss—y?F3s | (0) 068 (0) 0.67s
1525624 | 1h 19019, 72 | 20D35—e0Dysg | (0) 1.58 (0.24) 1.606
15218503 | 1 19047, 44 | bAPaog—0iDig?
1|52600878 | 9 | Il | 1907548 | bHps—aHis | (0) 111 (0.09) 1.00
1[05240.18 | 1 | IXT | 10077.95 | 20F3s—eSFus | (0) 1.56 (o L3
1|5234.088 | 8 |XI | 19100.22 | 6*Hys—22His | (02 9y D) 0.89 0.11) 0900
1|523.752 | 2 IV | 1910145 | 20Fj;—eFag | (0) 1.59 (0) 1.588
1| 5227502 | 1h 19123.96 | 2DH;—e'Dag
1 |»5225.767 | 3 I | 19130.64 | 20F55—eFag | (0) 1.52 (0) 1.266
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued
1) ()] 3) (€Y) (5) (6 (0] (8)
; Int. | Temp. % Term Zeeman effect
Ref.| Mair A arc | class | 7**®™ | combinations
Observed Computed
1 [r5223.636 | 1 19138.45 | 2Dg—efDyg | (0) 151 (0) 1.34b
1| 5216505 | 3 IV | 10164.27 | 2F5—eFug | (0) 1.64 (0) 1.628
1| 5213651 | 1 I | 1917510 | b4Pai—0iDisg | (Owy) 114wy (0) 1.11b
1| 5212237 | 3n 19180, 30 (0) 1.01
1| 5207683 | 3 19197.07 | b¥Hys—a2Hsys | (0) 1.53 (0) 1.53
1| 5208.621 | 1 mr | 1920099 ({ ZEBET0S 1h0.90) 2.08 (0.93) 0.21, 2.07
1| 5200.344 | 2 19224, 16 (0) 0.41
1| 5195304 | 5 UI | 1024248 | #Ths—eFyg | (O) 142 gg.(l)sg 1300
2073 —e0F 14 .04) 1.
1| 5194.824 | 10 I | 19244.59 {z,,m%_e,FM ) 1.55 {038 130
1| 6193.626 | 1 I | 10249.03 | 25Fiy—e0Fng | (02) 112 (0.13) 1.09b
1 |*6193.004 | 7 I | 1925133 [ 20F5—eFag | (0) 145 (0.45) 1.470
1| 51920022 | 1 IV | 19254.98 | 20FG—eFoyg | (w1) 0.57 (0.14) 0.58b
1| 5190.688 | 1— 1925094 | b2Hsy—x8Heyg | (2) 1.10 (0.13) 1.106
1| 51s8.882 | 1n 19266.63 | b'Pus—0tDhs
1| 5182828 | 1 IV | 19289.13 | 2Diy—ebFosg | (1.93) 1.22 (1.96) 1.24b
1| 5180752 | 1 IV | 19206.86 | #Dfy—e0Fug | (110) 0.68, 139,215 | (036, 10D 0.69, 140,
1| 5179.800 | 1— 19300. 41 (0) 0.66 -
16179100 | 1 IV | 19303.02 | 20Fd—esFug | (0.75) 1.77 (0.74) 0.30, 1.79
1| s1m8se | 1 IV | 19305.05 | 2#D3i—ctFayg | (0.71) 1.55ws (0.61) 1.44b
1| 6176781 | 4 I | 1931167 (7103 D) 1.03
1 | 5176.494 3 19312.74 | 28Djs—e8F 314
1| 6174533 | 2 19320.0 | #Dhi—tFog | (043) 156w 045 Laob
1| s172.110 | B 19329.10 | 28Ffig—eSFag | (0) 1 (0) 1420
1| 169,944 | 1 I | 19337.19 | 20Dg—eFug | (L. o' o 2.09 (1. 03) 008,212
1| 6166.789 | 1 IV | 19349.01 | b4Pus—viDiyg | (2wiD) 0.90wsA (0) 0
1 | s164.802 | 4 10356.11 | 20F$i—eSFag | (02wsD) 1.48 (0) 1.46s
1| 5169.350 | 3 II? | 19876.01 | #Di—e'Fag | (0:25,0.73) 0.60ws A | (028, 0.69) 0.61, 1.07,
1 |v5157.026 | 8 19385.64 | 20Fi—e8Fag | (0) 1.50 (0) 1.695
1| 5148724 | 4 11?7 | 1941689 | 20D5i—eSFag | (2w2 D) 0.98ws A [ (0) 1.020
1| 5148.428 | 2n 19418.00 | 20Fiis—e0Fsig
1 | 6139. 536 6 19451. 61 | a?Fas—u?Giy | (w1 D) 0.86 (0) 0.73b
1| 6138431 | 5 II | 19455.79 | 28Di—eSFasg | (2a02) 118wy (0) 1.200
1 |vs137.501 | 1 19458.97 | biPos—viDiyg | (0.73)? (0) 0.66b
16128830 7 I | 10493.30 | 20Di—etFys | (07ws) 16302 (0) 1.45b
1] 6105071 2 17 | 1958254 (0)0
W Py—usDiss [\ : (0.48) 1.43
1 |v5086.847 | 11 19653. 09 {a’DM—U‘FZ;‘ (0) 13901 {5 8
1| 5075.672 | 2— 10696.35 | a4Gyi—wiGisg | (0) 1.27 (0.04) 1.26b
1 |w5073.188 | 1— 19706.00 | a4Gai—wiGis | (0) 1.03 (0.30) 1.01b
15070622 | 1 10715.97 | a4Gas—wiGisg | (0) 1.17 (0.11) 1.16b
115064.131| 3 v 19741. 24 (0) 1.06
1| 5051607 | 2 IV | 19790.18 | 6:Gas—12Giss | (0) 0.92 (0.12) 0.88b
1| 5047.240 | 1 III A | 19807.30 | b#Pus—uDiy | (0) 1.05 (0) 1.07b
1| 5046.806 | 1— 19809, 00 | a4Grasi—a?Fisg
1|5043.510 | 1—h 19821. 95 g‘lg%——ugm
ns—wiPiy
1| 5032.956 | 1n 19863.52 |{ oy
1 [o5024.162 | 1k 19808.28 | iyl (2) 116w, Eg.)s?)ogbggb
s—Y*1etg 4
1|s04620| 5 |III | 1993614 {bne.,;—ﬂ(}. 4 |} 105 {0226 2086
1| s010.018| 1 19954.46 | bPug—utDis | (0) 0.98 (0) 1.08b
1 | 5006.393 1— 19968.91 | a‘Ga—y?Hsg
15005615 | 2 19972.01 | a?Dys—y?Disg
15002320 | 4 IV | 19985.17 | &Hys—y05s | (02wsD) 0.94 (0) 0.94b
2 | 4995.019 | [3p7] 20014.37 | b4Pos—usDisg?
1| 4991824 | 1— 20027. 19 (0) 1.18
1|4984.528 | 1— 20036 50 | b*Gss—0?Hiyg
14981726 | 1— 20067.79 (0) 1.17
1| 4966.128 | 2 IV | 20180.84 | #Diy—e'Fys | (0) 115 (0) 1.000
1| 4057048 | 2 20165.25 [{ G0 Diss

@Pyy—wiDiy
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TABLE 1.—Arc spectrum of vanadium (V1)—Continued

(1) 2 3) (¢)) (%) (6) (7) ®
Zeeman effect
2 Int. Temp. o Term
Ref.| Nair A arc class | 2™ | Gombinations
Observed Computed
1 | 4944. 996 1h 20216.83 | a?Gyg—24Fig
1 | 4944.415 1— 20219.22 | a?Poy—04Fis | (0) 0.94 (0) 0.92b
1 | 4942.802 1 IV A | 20225.82 a4Gayg—w?Fag | (0.85) 1.01w3C (0) 1.11b
1 | 4935.101 1— 20257.37 | b2Gys—t4Giig
1 | 4933.616 il IV 20263.47 | a?Fag—usFig? | (0) 1.10 (0.21) 1.18b
1 | 4932.029 4 IIT A | 20270.00 a‘Pas—yiPiy | (0) 1.52 (0) 1.416
1 | 4927733 1— 20287.66 | a‘Gas—w?Fig
1 | 4925. 657 10 111 20296.22 | a*Pys—ysPhig | (0) 1.62 (0.26) 1.61b
1 | 4923.785 J 20303.92 | b2Qsy—uFdg | (? wi1D) 0.95 (0) 0.91s
1] 4922.379 4 20309.72 | 2°Diyg—e?Fag | (? wa D) 0.95 (0) 0.99
1| 4918.980 2 20323.76 | a‘Gag—ysHig
1 |%4916. 265 2 v 20334.99 | a*Gyg—ytHig?| (0) 0.91 (0.33) 1.09b
1] 4913.093 2 20348.11 (? wy D) 1.19
1400018 | 1 2036432 |{ @iGu—yHisg
1 | 4908. 684 1 IV A | 20366.40 a?Pry—v4F35 | (0) 1.01
1 | 4906. 90 1— 20373.82 | atGag—0Gig
b | 4906:718 1 20374.55 | b2Gag—u2Fi
1| 4905.84 ir IV A | 20378.22
1| 4904.875 3 Iv 20382. 20 (0) 0.78
2 | 4904. 447 7] }III o {20383. 97 a*Gy—y Hiyg
2 | 4904. 350 9] 20384.39 | atGyg—ysHisg
1| 4904. 285 8 20384.66 | a4Py—14P &5 | (0) 1.17 (0) 1.22s
1 | 4900. 624 6 IV 20399.89 | atGag—y*Hiys | (0? w; D) 1.11 (0) 1.21b
1]4000:00¢ | tr |IVA | 2040219 | aiGoi—mGy | (0) 1.67 (0) 1.54b
1 | 4896. 35 1 IV A | 20417.71 b2Gy—ulFi | (0) 1.07 (0) 1.106
1] 4894.218 4 II1 20426.59 | asGag—y*Hig | (0) 0.98 (0) 0.97b
1| 4892.722 1h 20432. 84 b2Gay—u2Hiyg | (0) 0.86 (0) 0.83b
1| 4891.602 4 III 20437. 652
1 | 4891, 222 1 v 20439. 10 atGay—v4Gig | (0) 1.00 (0.18) 0.99
1 | 4890.080 it v 20443.84 | a4Gag—01Gig | (0) 0.60 (0.02) 0.60b
1 | 4886.821 2 III A | 20457.51 a‘Prs—yiPhy | (0) 1.74 (0.06) 1.72b
1 | 4885. 649 2 IV 20462.41 | atGag—1Giyg | (0) 1.17 (0.04) 1.14b
1| 4882.183 2 III A | 20476. 94 a‘Poy;— 4 Phyg
1 {>4881. 554 50acm i 20479.58 | atFyg—24Ddyg | (?wd D) 1.18w3 C (0) 0.98b
1 |4880.560 | 8 IT | 20483.75 | atPisg—y4Phss | (0) 0.90, 1.65 (001, 0.04) 1.63
1.66,.1.69, 1.71
1| 4877.219 ir IV A | 20497.77
1 | 4875. 462 40acm 1 20515.17 | a‘Fa4—24D3ys | (?wsD) 1.08w3 C (0) 1.010
1| 4873.00 3 20515. 52 (?w;D) 0.76
1 | 4871.264 7 20522. 84 | atGsy—14Giys | (7wiD) 1.25wy A (0.22) 1.24b
1 | 4870.134 1t 20527. 60 a*Gay— 4Gl
1 | 4867.986 2 20536. 67 (?w;D) 1.04w; C
3| 486485 | —1 20549.90 | a4Posg—y4Phg
1| 4864.741 40acm 1 20550.36 | a*Fay—24Diyg (?wsD) 0.91ws A (0) 0.86b
1 | 4862.625 5 v 20559. 30 | (bDy—%Fi?)| (0) 1.10
1| 4859.135 2 v 20574. 07 ) 1.21
1| 4857.02 1- 20583.04 | a4Gys—01G3ys | (0) 1.33 (0) 1.406
1| 4855.35 1— 20590. 11 (0) 0.84
1| 4851.483 | 40acm I 20606.52 | a‘Fs—24Dfy | (0.25wD) 0.19, 0.63 (0.22) 0.18, 0.62
- b2Goyg—uHg 2 (0) 0.84s
1|4848.821 | 1 Iv | 20617.84 { oo }(omg D) 0.81 {(0) by
4 | 4848.60 3 III 20618.77
1 |»4846. 620 1 20627.19 | a?Pyy—y2Dig | (PwiD) 1.11wg A (0.66) 0.96b
1| 4843.018 2 18% 20642. 53 (02Gyg—1r2D5ig? | (Pw2D) 1.67 weB
1 | 4833.804 1 v 20681. 88 (0) 1.11
1 | 4833.027 3 IV A | 20685.21 a?Pyy—12Dsg | (0) 1.19 (0) 1.16b
1| 4832.427 30 I 20687.78 | a4Fy4—24Diyg (0 43, 1.20) 0, 0.79, (0.40, 1.21) 0, 0.80,
1.62 T
1 | 4831.642 35 I 20691.13 | atFag—24D3y; | (0.51, 0.83) 1.28w3 (0 18, 0 52, 0.86) 0.49,
83, 1-18 1.53, 1.87
1 |24830.678 1 v 20695. 26 b’P]%-I)’Dl (0. 82) 1 18 (0.63) 1
1] 4828.821 1 v 20703. 23 b‘Dz%-—-t‘Fa% o (0) 0. 903
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TaBLE 1.—Arc specirum of vanadium (VI1)—Continued
) 2 3) 4) (5) (6) (7) (8)
Zeeman effect
B Int. | Temp. > Term
Ref.| Aair A arc class | *7*<C™~ | oombinations
Observed Computed
1 (%4827.458 | 30 I 20709.07 | a4Fsy—2¢Diss | (0.56wsB) 1.33w3 O | (0.74) 1.32b
14823.428 | 1 20726.37 | a?Poyg—v¥Diys | (2wy D) 1.15 (0) 1.15b
1|4819.040 | 2 v 20745. 25 (0) 1.05
1|4808.666 | 1 20790. 00 (0) 1.34
1|4807.537 | 25 1 20794.88 | 28Giu—eiFag | (0?waD) 1.18wa A (0) 1.18b
1 | 4803.042 i 20814.34 | b4F3—122Giy
1|4799.786 | 5 II A |20828.45 | atFug—24D5s | (048,1.51) 0, 0.92, | (0.48, 1.43) —0.08,
1.85, 2.81. 0.88, 1.83, 2.78.
1(4799.020 | 1 v 20831.78 | BD3—4T5 | (2w1) 0.52? (0) 0.47s
1(4797.973 | 2 v 20836.33 | biPyg—yiShg | (0) 1.34 (0) 1.31b
1 (b4796.930 | 20 111 20840.85 | 20G3—e0Fq35 | (073 D) 1.10ws A (0) 0.88b
1|4795.104 | 3 v 20848. 80 (0) 0.94
1]4792.954 | 3 v 20858. 14 | a?Fg4—22Dsg | (0) 0.86 (0) 0.82b
1|4786.515 | 20 1T 20886.20 | 28Gi—eSFag | (073 D) 0.99ws A (0) 1.03b
1{4784.480 | 5 IL A | 20895.10 | a*Fas—2¢Disg | (0) 2.18w1 B (0) 2.00b
1 |b4781. 342 tr | IVA | 20908.80 | a?Fa—stDis?| (0) 0.49 (0) 0.68b
1| 4778.40 tr | IV 2002169 | a?F34—s4D3; | (2w1 D) 0.85 (0) 0.90b
14776519 | 5 111 20929.92 | b2Ppg—02D3y | (2wn) 0.89wy (0.16) 0.97b
1| 4776.364 | 10 I 20030.59 | 28G5i—etFars | (0.34) 0.69, 1.44 (0.10,0.30, 0.50) 0. G0,
0.80, 1.00, 1.20, 1.40,
1.60
1|4774.505 [ 1— 20038.74 | b4D 134—04 P
1|4773.088 | 1 v 20944, 99 (0) 1.00
1 |b4772.588 | 2 20047.15 | b3F1s—24Psi | (0) 1.18 (0) 2.400
1|4767.552 | 1— 20969.29 | bIDag—14 G
1| 4766.635 | 10 hant 20073.31 | 20Gag—eSFug | (07ws) 0.67ws A (0) 0.58b
4 | 4765.67 1 v 20977.56 | b2Hag—udGlg | (0) 0.99
2| 4765.496 | 1 20078.33 | a4Giay—22H3ig?
14765283 | 1h 20979. 49 (0) 1.33
14764004 | 1 20984. 90 (0) 1.07
1| 4761.8%0 1—- 20994. 26 (?w1 D) 0.50
1 | 4759.346 I 21005. 43 (0) 1.41
1| 4759.018 | 1 21006, 88 | a4Gys—22Hixg
1|4758.742 | 2 IILA | 21008.10 | a4Pasg— 258552
1|4757.50 | 8 I 21013, 57 | 28Gis—e0FG | (0.34) 0.37 (0.36) 0.36b
1 | 4757.37 4 IIL 21014. 14 | 20G35—e0Fsy4
1|4753.957 | 7 v 21029.25 | 28Gis—etFa | (0.61wsB) 137w2 C | (0.78) 1.32b
1|4751.849 | 1— 21038, 58 | asGyg—22Hig
1| 4751574 | 6 11T 21039.80 | b4Pyg—z4Phg | (0.11) 1.61 (0) 1.54b
1| 4751275 | 1 21041, 11 | a?Fys—02Diy
1| 4750.990 | 8 L 21042.38 | 20G—eSFayg | (0.85) —, 1.30 (0.11, 0.34, 0.57, 0.80)
0.53, 0.76, 0.99, 1,21
1.44, 1.67, 1.90
1| 4748.525 | 7 111 21053.31 | 28G3g—eSFag | (1.09w; B) L15ws A | (1.14) 1.04b
2| 4747.075 | 1 v 21059.73 :
1|4746.638 | 5 v 21061. 68 | 20Giy—etFug | (1.63) 0.55, 1.60 (()05.32,1 571.;.7) —0.52
1] 4742.631 | 5 IV | 21070.47 | biPys—iDi | (07w D) 100wy (0) 0.98b
b4D3ys—t4G i
1| 4730.607 | 1 21002, 91 |{ Sipws—E0
4 | 4739.11 1 IV A | 21095.13 %0113?4%—24%%
1y —wi Giig
14msa8| 1 | IV | 2100866 [{ poss— i
1| 4737.746 | 1 v 21101, 21 b«g.%—zggix
Q2 F5—01F g o o
1| 473105 | 1 21127. 05 { binﬁ—wgz;; }(0.59) 1.05w3 {(Ojﬁz) 1.246
aiGayg—2 Hiyg
1| 4731556 | 1 21128.81 { Sy
1| 4731268 | 2 21130. 10 | 62P35—s4Disg
1|4730.394 | 3 11 21133.99 | b{Fas—w!Glyg | (0) 1.04 (0) 1.076
1] 4720.844 | 1— 21136.46 | b2Pyy;—uiDig
1] 4720.544 | 6 11 21137. 80 b:gm—y;%i’% (0.18) 1.77w; (0.24) 1.76b
206Gy —€eSF oy
1| 478652 | 2 2114179 ({ ZEb4—Tns
1] 4723.430 1 21165. 14 | 20GS5—e'Fag
1| 4722.877 | 8 bins 21167.65 | biFug—wiGig | (0) 1.12 (0) 1.15b

73059—36——10
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TABLE 1.—Arc spectrum of vanadium (Vi)—Continued
1) 2 ®) 4) %) (6) @) 8)
Int. | Temp. % e Zeeman effect
Ref.| Nair A are class | 2™~ | oo mbinations
Observed Computed
1|4721.524 | 6 OI | 21173.70 | b4Fs—wiGig | (0) 1.05 (0) 1.08b
1]4721.246 | 2 21174 95 (0) 1.15
1| 4718895 | 1— 21185.49 | 20G35—e0F s
1]|4ms 3| 1- 21186.13 | 4Dy35—r4Dix
1] 4717.692 | 10 IV | 21190.89 | atGays—atils; | (0) 0.81 (0) 0.77b
1|am6.604 | 1— 21195.60 | atPyis— 2088
1] 4715.900 | 5 ? | 21198.95 | a2Fys—utDiy | (2) 0.98ws (0) 0.98b
1| 4714113 | 10 ? | 21206.99 | aGiyg—2tHiy | (0) 0.96 (0) 0.88b
1]4713.448 | "2 21209.98 | 6tDyg—rDisg
1| 4710566 | 12 ? | 21222.95 | atGag—ztH3g | (0) 1.04 (0) 1.05b
1]4709.728 | 4 ? | 21226.74 (0) 1.04
1| 4707.458 | 4 III A | 21236.97 | b4Fyg—22F5 | (0) 1.06 (0) 1.05b
1 | 4706.574 | 12 2 | 21240.96 | a*Garg—zHg | (07w1) 1.09wy (0) 1.08b
1] 4706178 | 8 ? | 21242.75 | 04Py—2tPhg | (2ws D) 1.39ws A (0) 1.37b
1| 4705009 | 4 ? | 21247.61 | a?Fy;—uzD3y; | (0) 1.15 (0) 1.16b
1| 4699.320| 3 ? | 21273.70 | a®Hg—23Gs4 | (2) 111 (0) 1.12b
1| 4686.926 | 6 ? | 21320.99 | b4Pog—p4Sig | (0.39) 1.50, — (0.38) 1.47,2.22
1| 4684457 | 3 21341.23 | b4Piyg—24Phy
1| 4682763 | 2h 21348. 96 | b4Dyg—r4Diss
1| 4680904 | 2 21357.43 | a3Hys—23G84
1| 4673.658 | 1 21390. 54 | b2H55—w!Hiy
1|4670.483 | 25em | III | 21405.10 | a4Dasg—y4Pssg | (Pws) 1.14ws (0) 1.04b
2| 4669.273 | "2 2141064 | afFy—24Gisg
1|4666.149 | 4 III? | 2142497 | btPyg—24Piy; | (0.41)? (0.41) 1.27,2.09
1| 4656.546 | 1n 21469. 16 | b4Dgyg—234
1| 4654.639 | 1 21477.95 | BDayg—riDiyg
1| 4652928 | 1 21485.85 | biFy5—02Ghsg
1| 4648.880 | 2 21504. 56 | b2P1ys—wiPiig
1| a647.860 | 1 21509.28 | a?Fay—v2Fig
1|4646.396 | 15¢m | IIT | 21516.06 | a+Dyg—y4Plis | (0.17,0.55) 0.83,1.21, | (0.19, 0.58) 0.77, 1.16,
1.62 1.55, 1.93
14645971 | 1 IIT A | 21518.03 | atFs—2z4Gly
14644452 | 3 I | 21525.06 | a2Has—w?Glsg | (2) 1.34 (0) 1.347b
1| 4640.735 | 7em | III 21542.30 | a*Dayys—y4Phig | (0.47) 1.57ws (0.16, 0.48, 0.80) 0.87,
1.19, 1.52, 1.83, 2.15
2| 4640.309 | © 21544.28 | BAP—24Phyg
1{4640.062| 8 IIT | 21545.42 | ¢4Dyg—y4Psg | (0.73) 0.46 (0.74) 0.45, 1.94
1| 4636.166 | 2 IV | 21563.53 | adHgs—w?Gis
1| 4635176 | 15 I | 2156814 | a*Fys—24G | (0.63) 1.27ws (0.44) 1.22b
1| 4630.038 | 1n 21592. 07 | atPyg—4F;
14626480 | 7 III | 21608.67 | atDog—yiPis | (1.34) 1.34 (1.33) 1.33b
2| 4624.657 | 1 21617.19 | b4Poy—ztPs
@4 Dug—yAPli. | (0.82w1) 0.98, 1.52, | (0.27, 0.82) 0.92, 1.47
1| 4624404 | 8 II | 21618.38 { Sp | O Sl ,
1| 4621.26 | 1— 21633.09 | a?Hs;—wiGig
1 [»4619.771 | 25 I | 2164005 | atFs;—24Glsg | (0.67w; B) 1.49w;, D | (0.71) 1.08b
1] 4619.648 | '8 IV | 21640.64 (0) 0.96
1| 4618.800 [ 2 21644. 60 | a4Dys—y4Pyg
1| 4616.850 | 1 21683.75 | bAFas—w?Fhy
1| se13.013| 1- 21667. 52 {g,’gg:%ng
1| 4811722 2 IV | 21677.83 | biFis—wiFyg (0.123,8 0.69) 0.62,1.05, | (0:22, 0.67) 017 0.62,
1| 4610025 | 2 IIT A | 21681 57 | atDoy—2Phg | (0.87) 2.58, — (0.86) 0.86, 2.57
1| 4600646 | 4 IIL | 21687.64 | a3Gug—2¢Hog | (0.56) 1.072 D? (0.56) 1.05b
1| 4607. 226 2 21698. 97 ¥ iy §8)6%.541 i Wy e SO
atFoy—24Giyg . . —, 0. £ i 5
1| 4506.146 | 15 I | 21704.08 {b‘Fm—w’Fa‘y; 0.7, 1.25, 1.71 1_2;131'6 90'.33, 0.78,
1| 4602.960 | 2 v 21719. 09 | a?Hys—w4G3i4 | (0) 0.64 (0) 0.62b
1|4594.103 | 60cem | I | 21760.97 | aiFus—24Goyg | (0) 1.13 (0) 1.15b
5| 4591.991 | [0] 2177096 | bPayg—wIFis
1| 4591220 | 12 IV | 21774.62 | bHgg—w?Hsg | (0) 1.02 (0.54) 1.02b
1| 4588.776 | 1 v 21786.23 | bAFa—wiFsy | (0) 1.18 (0) 1165
1| 4586.364 | 50acm I 21797. 68 | atFa—24Giy | (0?w2 D) 1.05w3 C (0) 1.028
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued
1) 2 (3) 4) (%) (6) @] (8)
Zeeman efTect
3 Int. Temp. = erm
Ref.| Nair A are class | *¥*°™7 | combinations
Observed Computed
4 | 4585.93 2 v 21799. 74 | a?Gay—24H34
1|4583.783 | 5 111 21809. 95 | b4Fz—4Ghis | (0.63,1.06)0.00,0.37, | (0.22, 0.67, 1.12)
0.77, 1.18, 1.63 —0.07, 0.38, 0.82,
1271472
1| 4581.227 | 2 v 21822, 12 | a?Hqy5—2:F5ig
1| 4580.394 | 40acm| I 21826. 14 | @sTg5—24Glyg | (0) 0.90 (0) 0.90b
1]4579.198 | 7 v 21831.80 | bAFa—01Ghg | (0.73w2B) 1.22w3 C | (0.59) 1.12b
1| 4578.728 | 15 111 21834, 03 | b4F133—04Gisg | (0?w2D) 0.79w2 B (0) 0.760
1| 4577.642 | 1 21839. 21 | aAGayg—p2Tisg
1| 4577.173 | 4d0acm | I | 21841. 44 | adFiy—24Glsg | (022D) 0.70w2 B (0) 0.66b
1| 4571.783 | 15 111 21867. 20 | DAF25—04Girg | (0) 0.92 (0) 0.955
1| 4570.425 | 6 111 21873.70 | bAFas—04Gisg | (067w B) 1.21w2 D | (0.59) 1.23b
5 | 4565.513 |[—1h] 21897, 23 | @t Hsrs—wAGirg?
1| 4564.581 | 2 21901, 71 | a?Dy—2?Diyg | (0wy D) 0.97w1 A (0.11) 0.93b
1| 4560.710 | 20 111 21920. 29 | bAFa—0Gisg | (0) 1.02 (0) 1.03b
1 | 4553.056 7 v 21957. 14 | b2Hgs—w?Hiig | (0.26) 0.95 (0.30) 0.95b
1| 4551.860 | 3 v 21962, 91 | @?Dug—12Phg | (0.15) 0.81, 1.07 (0.11) 0.85, 1.08
1| 4549.644 | 10 v 21973. 60 (?wy D) 1.03
1| 4545.304 | 25 111 21994, 13 | UAFq—04Gisg | (0) 1.08 (0) 1.02b
1| 4540.014 | 6 v 22020. 22 | a?Hsy—24T5y
1| 4537.663 | 6 v 22031, 62 | a2Dayg—y?Piiz | (0) 1.19 (0) 1.17b
4 | 4535.57 1 v 22041. 79
1| 4533.940 | 4 v 22049, 71
1| 4530.808 | 4 v 22064. 97 (0) 1.10
1]4520.580 | 8 111 22070.89 | @?Hyy—02Ghi; | (0) 0.73 (0) 0.74b
1| 4520.301 | 4 v 22072. 31 | bAPus—w?Fhg | 7wz D) 1.02
1| 4528.302 | 1 22077.17 | a?Hys—12Hipg
1| 4527.990 | 5 44 22078. 68 (0) 1.19
1]4525.168 | 5 v 22092. 45 | OAF—#Djyg | (0.19) —, 0.58 (0.20) 0.20, 0.59
1| 4524.218 | 15 111 22097. 10 | @?Hsy—02Giyg | (0) 1.15 (0) 1.17s
4| 4522.87 | tr v 22103, 68
1| 4520.168 | 3 IITA | 22116.88 | @*Dsy— 285142
1| 4517.571 | 3 v 22129, 60 (0.37) 0.91, —
1 | 4515.558 2 v 22139, 47 | @?Hsy—24T | (0) 1.13 (0) 1.14s
1|4514.191 | 6 111 22146, 17 | biFa—tDisg | (2w1) 0.85wy (0) 0.858
1| 4513.624 | 2 IV 22148. 96 | a'Gas—utFig | (0) 1.18 (0) 1.20b
1]4511.433 | 2 v 22159, 72 | a4Gars—usFig | (0) 1.02 (0) 1.01b
1| 4509.287 | 3 v 22170, 25 | bAF—t4Dis; | (1.18) 0, 0.77, 1.56 (0.39, 1.18) 0, 0.79, 1.57
1| 4506.577 | 2 v 22183, 59 | a4Gas—utFig | (0) 0.88 (0) 0.863
1| 4506.210 | 1 Y 22185, 39
1| 4506.094 | 2 v 22185, 98 | @?2D134—2?Dig
1 |»4501.972 | 8 1Ir 22206. 28 | a2Gas—12Girg | (0) 1.08 (0.37) 1.08b
1 |4501. 444 2 22208. 87 | a*Gayy—utFig | (0.25) ?nw2 (0.59) 1.22b
5 | 4501. 256 1 v 22209. 82 | afHsy—y?Hiig
5| 4500.853 | 1 v 22211, 80 | @4Gag—utFhg | (0) 0.50 (0) 0.63b
4| 4499.76 1 22217.19 | 02Days—22Fhg
1| 4498.114 | ¢r IVA | 2222534 | atHys—02Gyg | (?) 0.90, w3 A (0) 0.85b
1| 4497.710 | 1 22227.32 | 02Gag—12F i
1|4497.308 | 2 v 22928, 87 | b2Ga—t1F3 | (0) 0.85 (0) 0.86b
1|wosses | 5 |1 | zsuen ({E VRS
1| 4496.062 | 8 111 22235.47 | b¢Fa;—t4Dhg | (02 w2 D) 1.01w: A | (0) 1.08b
1| 4494.955 | 1 v 22240, 94 (0) 0.63
4 | 4492.32 1 IV A | 22253.97 uzgm—z:%i%?
@Hus—02Glyg
4| a91.47 | 1 IV | 22258.18 {1,,133}‘_,,,0[5 o
6| 4491162 | 2 111 22259.74 | a2Gu4—12Gh4 | (w2 D) 1.55w2 C (0) 1.51b
6| 4490.815 | & 111 22261.45 | atHys—y?Hsg | (7w2 D) 1.33w2 B (0) 1.400
b s tDhs (0.61) 1.19
6|44ss.808 | 20 |mI | 2227006 |latHyi—yHE (L waD) 090w C ({00
(b2Gyy—1F15) )
4 | 4486. 28 1 22283.97 | a4Hs— 24154
6| 4480.041 | 6 111 22314.97 | a4Hss—24055 | (0.69w3 B) 1.06ws C | (0.63) 1.03b
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TaBLre 1.—Arc spectrum of vanadium (V1)—Continued
(¢V] 2 (3) (€] (5) (6) @) ®)
Zeeman effect
2 Term
Ref.| Nair A Iaxitc. 'I‘c?;r;g. vyacCm-1 CoTuBinatons
Observed Computed
6| 4475882 | 2 IV | 225,78 | atHus—2/Tl | (0.26) 089 (0.26) 0.900
6|4a72| 12 T | 22sans2 ((BES TR ho) 102 (0) 1.03
6 | 4474.047 | 10 TIT | 22344.88 | b4Fpg—t4Disg | (? wi) 1.13ws (0) L.17s
4| 447396 | 1 Vo |mussz|
a4 D 35— 28831
6| aarr7st| 1 v | 22356.20 {b,HM_D,H;}‘
4| 47135 | 1 22358.36 | aFus—t2Ghg
4| 447088 | 1 22360.81 | atHss—02Gisg?
4| 447039 | 1 22363.16 | a?Fas—t4Fis;
6 | 4469.712 | 15 I | 22366.55 | a*Hus—24T5 | (0) 0.98 (0) 1.016
6 | 4468764 | 4 IO | 22371.29 | a?Hys—wiFiy | (07 w2 D) 0.37ws A | (0) 0.27s
6 | 4468.008 | 8 T | 22375.08 | atHug—24Ts | (02 w3 D) 157ws B | (0) 1.64s
5| 4467.624 | 1 IV | 22377.00 | @¥Dys—23Fsg
6 | 4466.857 | 2 IV A | 2238085 | aiGus—y2Fhs | (0) 117 (0) 1.16b
6 | 4465.500 | 2 IV | 22387.61 | b{Pns—t4Dhg | (0.53) 1.47ws C (0.46) 1.44b
6 | 4464.769 | 2 IV | 22301.32 | b4Fys—t4Disg | (0.58) 7wa C (0.38) 1.28h
4| aa6a27 | 2 IV | 22393.81 | 6?Hus—£2Gii | (0) 1.04 (0) 1.17b
6 | 4462367 | 20 I | 22403.36 | a*Hss—24Ths | (0) 1.01 (0) 1.02
6 | 4460.989 | 4 IV | 2241020 | ?Fus—03Gis | (0) 092 (0) 0.95b
6 | 4460.302 | 50a I | 20413.74 {z‘;%;‘_’y}gg‘) }(7 wsD) 131wz A | (0) 1.27b
6 | 4450.766 | 300 I | 22016.43 | @'Dys—2Phs | (024,046,079 0.T5, | (0.16, 043, 080) 0.13,
1.05,1.46,1.76,2.04,|  1.05 1.37, 1.69, 2.01,
2.36 233
4|aasg 41 | 1 IV | 22493.23 | 3Fsg—02Hiss
8| a457.762 | 8 I | 22426.51 | a?Hus—27Tgs | (0) 0.97 (0) 1.03b
6 | 4457.484 | 15 T | 22627.91 | a'Dyg—20Phs | (036, 109)0.55, 124, | (037, 1.10) 051, 124,
2,01, 2. 97, 2.
6 | 4456.505 | 3 IV | 22432.84 (0) 1.12
6 | 4453.126 | 1 IV | 22440.85 | BAFyq—2iH3y
6 | 4452.711 IV | 22451.95 | a4Hu—03Gs4 | (0.20,0.58,0.97, 1.41) | (0.20, 0.60, 1.00, 1.40)
w03 C ~0.35, 0.05, 0.45,
085, 1.25, 1.65, 2.05,
2.45
6 | 4452.022 | 20 W | 24642 | a2l | (109 (0) 1.05b
6 [p4450.900 | 4 IV | 2246104 | a?Fye—83Ghs | (0) 1 (0) 0.87b
6 | 4449.578 | 5 11 22467.75 | a?Gus—1°Giy | (0. 16)091 (0.09) 0.90b
4|aaa581 | 1 IV | 22486.82 | bPys—i4Dds;
6 | 4444.216 | 200 T | 220487 | 'Du—2'Phs | (024,039)150, 240, | 026, 0.78) 1.56, 2.08,
2.6 i
6| 4443.342 | 5 v 22499.29 | bGas—t?Hiy | (0) 1.01 (0) L.04s
6 | 4441.688 | 25 I | 22507.67 | aDas—20Ph | (0.50) 1.74ws C (0.53) 1.76b
4| 443898 | 1 IV | 2252141 | @3Fsrs—tAFis
6 | 4437.842 | 200 I | 22527.18 | a¥Days—28Pis | (0.39) 1.61 (0.41) 1.606
443730 | 1 29520.48 | aHig— 21184
4| 443689 | 1 22532.01 | atHps—ysHis
6 | 4436.140 | 15 I | 22535.82 | asDi—20Phs | (0.47) 1.90,2.88 (047) 187,281
6 | 4434.602 | 5 I | 22543.64 | b4Pag—t4Di | (2 weD) Lidws A | (0) 1.
4| 443288 | 1 IV A | 22552.39 | atDys—24Fig
6 | 4430512 | 3 IV | 2256445 | b4Pys—tDLs | (026,079)089, 1L, | (025, 0.75) 095, 143,
1.95
6 | 4420.802 | 15 I | 22568.06 | aDays—yoFs | (2103 D) 1.89uw2 B (0)180b
6 | 4428519 | 15 I | 22574.59 | aDus—26P3 | (0) 1.87w1 B (0) 1.87b
4 p4427.31 | 5 III | 22580.76 | b*Gus—i?Hiss | (0) 0.94,1.54 w0z 0.07, 012, 0.7,
054 0.00, 104, 108,
1.13, 118, 1.23, 1.28
6 | 4426.011 | 20 I | 22587.39 | a"Dyg—yFss | (015, 043, 0.70) |  (0.14, 0.44,0.74) 0.79,
2.31w; B 109,1.38, 1.67, 197,
afHyg— 4Gl
6| 4425724 | 4 I A | 22588.85 {a’Gm—v’Fﬁu
6| 4424576 | 4 ULA | 2200472 | aGus— s | (0) 103 (0) 1.00b
6| 4423920 | 2 22598.06 | bDug—qiDi?| (0) 1.07
6 | 4423.210 | 8 i1 & | 3200068 @iDys—2Fis | (0) L18 %8; 120
atHyg— 22184 s
4| 442248 | 2 v | 205,41 {5850 (L) 082 {(0) 00




Meagers] First Spectrum of Vanadium 147
TABLE 1.—Arc spectrum of vanadium (V1)—Continued
(¢Y] 2 (3) @ (5) (6) (@] (8)
Zeeman effect
: Int. Temp. o Term
Ref.| Aair A are class | 7v2™™ | combinations
Observed Computed
6|M2280]| 8 |Iv | 2000065 [{FRec—lbe | 0088 (0) 0800
6 | 4421.585 | 20 I | 22610.00 | a'Dyg—10FDq | (028,080 070,134, | (029, 0.88) 0.73, 131,
6 | 4419.044 | 12 I | 22618.38 | a®Dayyy— 2P | (0) 176 © 1950
4| 441845 | 1 22626. 02 | a3D34—02Ging
6 | 4416.600 | 2 IV A | 2263501 | a2Gss—12F5s | (0) 0.89 (0) 0.92b
6 | 4416.480 | 20 T | 2203613 | atDug—ptThs | (1.21) 0.3, 310 (1.20) 0.62, 3.0
i Hyg;—0Giy
545062 | 2 22643 40 {lem ool
6| 4414547 | 2 IV | 22646.04 | atHss—04Gisg
4441370 | 2 I A | 22650.39 | a*Dayg—24Fisg. | (0.79w1B)?ws D (0.74) 1.18b
6 | 4412142 | 12 I | 22658.39 | a®Dos—2z4Piss. | (0.37) 2.940,B (0.38) 2,026
; 1.94) 1.360
: aSDoyg—yoF oz (
6 [14408.515 | 90a I | 2601 {auDl%_Vﬂm}; }(1.30) 085, 1.86 (040, 1:20) 0.62, 1.42,
6 | 4408.200 | 70a I | 2067861 {?ZPI?@‘_”;%@ ) (0.90)? (0.83) 1.420
6 | 4407.655 | 700 I | 22681.45 | aDass—y0F3sg | (0.56) 1.57ws (0.47) 1.45b
6 | 4406.649 | 80a T | 2208.63 | atDu—10Fsg | (048) L490iO Eg.)43) AT
4Dy —24Fig 1§
5|aoe1ar| 6 | I A | 2208024 |{HDBEEN oweD) rovac {9 104
6 | 4405.008 | 4 III A | 22695. 07 {Ziﬁjﬁ:j}&ﬁ_
6 | 4403.680 | 4 II | 2270193 | afHuy—Gog | (0) 1.13 (0) 1.07b
5 | 4401, 140 | [—] 22715, 02 | bADyg—usPag
6 | 4400.589 | 60a I | 22717.87 | a®Dyg—yFhs | (1.12) 0, 2.18 (1.14) 0.12, 2.16
6 | 4300.425 | 2 II | 2272388 | atDyys—a4Fiy; | (118) 0, 0.80, 1.50 | (0.41, 1.82) —0.03,
0.79, 1.60
4|4397.88 | 1 22731.87 | a'Fyss—t4Glg
6|4307.414 | 1 v | 2273497 (0) 1.01
6 | 4395243 | R0a I | 2274551 | a'Dyg—p0Fhg | (027,089 0.43, 101, (0.29% 059 0.35, 094,
1.5
6| 4304814 | 3 I | 22747.72 | @2Gass—22Hisg | (0) 0.98 (0) 0.995
6 | 4303.840 | 4 IO A | 2275277 | a4Diyg—24Fisg Oraoy D)OSwaA (0) 0.88b
4| 4393.09 | 4 I | 22756.65 | b4Poy—4Disg | (072) 0.44 (0.71) 0.47, 1.89
6| 4392078 | 5 II A | 22761.90 | a®Dyss—z4Piig | (0.19) 1.82 (0.13) 1.76b
6| 4301.681 | 2 IV | 2276396 | atHsg—0tGsx | (0.63)? (0.54) 1.16b
6| 4300611 | 1 IV | 22760.50 | a?Poy—12Pis
6 | 4389. 986 | 1002 I | 2277274 | a®Dosg—y0Fssg
4| 438800 | 1 29782, 58 | a2Fsp—1Gis
6|4387.215| 3 I A | 22787.13 | a*Doss—a*Fiss | (0.20) 0.60 (0.19) 0.19, 0.57
4438533 | 1 IV | 20796.01 | o1Gsg—usGifg NS
aSDs1s—y0F iy A
64386730 f125ra | I 2980004 [{EPSSVEES howa D) 18mm (D 120
4438019 | 1 III A | 22802.84 | a®Dygs—24Piss.
4| 438176 | 1 29815.47 | a4Hiss— 4Gy
4| 438123 | 1n 22818, 24 | b4Dss—usPisg
a‘GM—u‘Gi%
4438103 | 1 IV A | 22819.28 |{ aPiis—24Dig
aSD3—24PSyg
6| 4380.570 | 4 IV | 22821.69 | a!Grg—utGls | (0) 1.25 (0.18) 1.25b
6 | 4379.242 | 150racm| IT | 22828.61 | aSDyy—y0F3y | (7ws)1.20ws (0) 1.15b
4 |raz77.00 | 2 IV | 22835.58 | a'Pus—24Dsy | (0)71.35 (0.57) 1.42b
4| 437680 | 1 IV | 2284138
5| 4376.057 | 0 29845.22 | @4Gayy—uAGE?
6| 4375.315 | 4 IV | 2284910 | 52Gys—s2Gyg | (0) 0.88 (0.15) 0.88b
6 | 4375.069 | 1 IV | 2285038
6 | 4373.827 | 4 IV | 22856.87 | a4Gus—u‘Gly | (0) 110 (0.19) 1.16b
6| 4373234 | 4 IV | 2285908 | 52Gas—s2Gis | (0) 111 (0,07) 1.10b
6 | 4360.066 | 2 IV | 2288177 | a4Gas—utGlyg | (0) 156 (0) 1.645
6 | 4368.598 | 4 IV | 2288493 | a!Gas—utGiy | (0) 0.97 (0.09) 0.98b
6 | 4368.047 | 10 I 22887.12 | aiF34—2¢F3¢ | (Pwa D) 1.63ws B (0) 1.758
4|a367.07 | 1 22802.25 | b¥Gas—s2Giyg
4436574 | 3 IV | 2289921 | a?Piys—22Diyg
6| 4364221 | 4 IV | 22907.18 | aiGax—uGiy | (0)10.56 (0.13) 0.56b
6| 4363.531 | 5 I A | 22910.81 | aSDays—z¢Phg | (0%01) 1.59 (0.04) 1.60b
5| 4363.357 | 1 IV | 2201171 | a*Pys—2¢Dig



148  Journal of Research of the National Bureaw of Standards  (voi. 17
TaBLE 1.—Arc spectrum of vanadium (V1)—Continued
(¢V) 2 (3) ) (5) (6) (@) (8)
; Int. | Temp. > Term Zeeman effect
Ref.| Nair A arce class | 7™ | combinations
Observed Computed
6| 4361.399 | 2 IV | 2202200 | atGog—uiGly | (tug D) Lows B | ©) 1
4]436103 | 1 22093.95 | a2Fn—ulFhg | (0) 0 (0.04) Sorssh
6 | 4360.592 | 3 IV | 22026.24 | aiDpg—wikhg go;m) g 0) 0.86
@Fys—u?Fig | (0) 1 10 or (0) 1.38 |((0.09 1.12
6| 4357.453 | 2 IV | 22042.76 {uZD,%—wa;% e S
6 | 4356.796 | 1 IV | 22045.22 | G uiGly | (022, 0.64, 1087 | (020, 0.60, 1.00)-0.01,
0.39, 0.80, 1.19, 1.59,
1.99
6 | 4355.958 | 10 T | 22050.61 | a'Fa—aFhs | (020,088) 0.16,0.70, | (080, 0(;2) 0.09, 0.70,
33, 1.92 121, 193
6| 4354.98 | 5 IV | 22055.76 | Fls—a2His © 169 (0.13) 1
6| 4353338 | 2 IV | 22064.44 | a?Pyys—22Fhg | (0.15, 0.50)? (9.115 046) 0.43, 0.74,
5, 1.35
6| 4352.802 | B0aem | I | 22066.81 | atFus—24Fdg | (0) 1.30 (0.11) '1.30b
4| 435247 | 2 IV | 22969.03 0172
6| 4350.820 | 2 IIT A | 22977.74 | a*Dyys—24P3s
6| 4350.680 | 1 IV | 22078.48
4|4342.84 | 6 T | 23019.94 | a2Hag—22Hjs | (0) 0.90 (0.07) 0.89b
4| 431221 | 4 NI | 23028.28 | atPus—ztDisg | (018, 057) 081, 115, | (020, 060) 0.5, 1.09,
= 50, 1.90
6| 4341.016 | d0cem | I | 23020.63 | atFys—24Fhs | (0) 1.21 (0.09) 1.22b
6| 4336.120 | 2 IV | 23055.58 | b7Has—u2His | (0) 0.9 (022) 0.5
64334114 | 4 LI A | 23060.80 | atPay—stDisg | (Twon D) 106wz A | (0) 1
6| 4332.832 | 30acm | I | 23073.13 | atFag—24Fsg (0.07) 1o
6| 4332.38 | 1 IV | 2307554 | b*Hsy—uHbg (0) 108 (0.09) 1.076
6| 4330.033 | 30acm | 1 | 23088.04 | a4Fus—2¢Fig | (0) 0.35 (0.01) 0.40b
5 | 4323.480 |[—1] 23122.99 | a4Hss—22Hisg
4 4322737 | 1 23128.08 | b2Pus—Phg | (0) 0.38, 132 (0.02, 0.05)1.32,41.35
4432020 | 1 93140, 11 | a?Hay—2iHiys | (0.21) 111
4]4319.96 | 1 23141.88 | a?Hys—2tHig
4431870 | 4 23148, 63
4|4315.88 | 1 23164. 01 | @*Pass—wiF5s?
6| 4313.89% | 3 IV | 2817440 | aillps—2Hbs | (025 )D) L Egjziz)sgbglb
atFay—2iThy | (2 w2 w2 4
6 | 4300.801 | 20 1| omies.az ({BERANH
6| 4309.531 | 2 IV | 23197.89 | a4Gayg—wsHiig
4430844 | 1 23203.74 | a?Dasg—w?Disg
atFu- 2T | (031, 092) 01, 0.7, (0.29, 0.87) 0.11, 0.69
6| 4307.188 | 12 I | 2321050 {(a,Gmw_H,w TR Y] i) kgl
5 | 4306.594?|[—1] 23213.70 | atHayi—a2Eids
6 | 4306.222 | 15 1| ;570 | alfn-2Fi | QD) 18208 | (O LB
5| 4305.482 | 3 IV | 23219.70 | atHps—22H3g | (0, 0.38) 1.03 (0) 1,106
6| 4303.542 | 3 IV | 23230.16 (?w; D) 0.85w1 A
5| 4302.143 | tr IV A | 23237.72 | a?Dus—w?Disg | (?) 132wy (0) 1.34b
6| 4208048 | 12 I | 23250.85 | aiGaos—wiHig | (0) 0.77 (0) 0.80s
6| 4297.694 | 12 T | 23961.77 | a‘Gays—wiHiss | (0) 0.94 (0) 0.85b
4|4207.10 | 1 23965. 01 | a?Hsg—u?Giy | (0) 1.07
6 | 4296.121 | 15 I | 23270.29 | a'Gus—wiHis | (0) 1.04 (0) 0.95b
6| 4201.8%8 | 15 IT | 23203.56 | @'Gsy—w'Hag | (0) 1.10 (0) 1.08b
6| 4201305 | 4 II | 23296.40 | a4Hos—a'Egss | (0.12, 0.4, 0.73, 1.05) | (0.13, 0.40, 0.67, 0.94)
2.06ws B 000,0 27, 0.54, 0.81,
1.07,1.34, 1.61, 1.88
5| 4288.819 | 1 IV A | 23309.90 | a4Dyy—28°%
6| 4287.823 | 4 IV | 23315.31 (0) 1.03
6| 4286.428 | 5 I | 23322.01 | afHsys—2'Hiys | (?) w2 D 161w B | (0) 1.48b
6 | 4284.061 | 15 I | 23335.80 | a4Hs—2¢H3s | (0) 0.68 (0.06) 0.66b
5 | 4282.924 | (5) D | 2334199 | a*Hes—tHiy; | Qw2 D) 146 w2 B
5| 4278.992 | 2 IIT A | 2336344
6 | 4276.966 | 12 TIL | 23374.52 | afHas—24Hiy | (0) 0.94 (0.04) 0.94b
6 | 4271563 | 12 T | 2340408 | a*Hs—zH3s; | (0) 1.08 (0.04) 1.106
6| 4270.332 | 4 IV | 23410.82 | @2Da—t4Dhs | (0) 1.18 (0.35) 1.25b
6| 4269.768 | 5 I | 23413.92 | aéHss—24His | (0.15,0.45,0.75, 1.05) | (0.15, 0.43, 0.71, 0.99)
1.96w; B —0.06,0.22, 0.50, 0.79
1.08, 1.36, 1.64, 1.92
6 | 4268.652 | 20 T | 23420.03 | atHag—z4Hy | (0) 121 (0.21) 1.206
4| 426732 | 1 IV | 23427.32
4| 426590 | 1 IV | 23435.12 | biDas—atFig?
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TaBLE 1.—Arc spectrum of vanadium (V1i)—Continued
(¢V) (¢)] 3) (€] (©) (6) (W) ®)
Zeeman effect
g Int. Temp. = Term
Ref.| Aair A e oD | peaoemt=t | oo ns
Observed Computed
6| 4265.162 | 8n 101 23439. 19 (0? wy D) 1.21wz
6| 4262.169 | 6 111 23455. 66 | a‘Hog—2'Hig | (Pwz D) 1.67w2 B (0) 1.500
6 | 4261.222 2 v 23460.87 | b2Ga5—qiFiyg
6| 4259.320 | 8 I 23471.33 | atFa—22Diyg | (0.41) 1.31w; B (o 12 0.37) 0.6 40.88
6| 4257.375 | 6 11 23482.08 | atHs—ztHiy; | (? w2 D) 1.5501 B (0) i 5'5b'
4 24252.80 1 v 23507.35 | a?Hg—u?Giys | (0) 0.93 (0) 0.93
4 | 4246.69 1 v 23541.15 | a2Pug—w?F5g
6| 4241.325 [ 3 1L 23570.93 | biFys—utFhg | (0) 1.52 (0) 1.48b
6| 4240.368 | 4 111 23576.24 | bAFpg—uiFsg | (P w1 D) 1.54 (0) 1.50b
6| 4240.089 | 3 v 23577.80 | BAFa—wsFiyg | (0.24,0.72) 0.78, 1.23, | (0.25,0.76) 0.29, 0.79,
174 1.30, 1.81
4 | 4238.97 2 v 23584, 01 (0) 1.22
6| 4236.618 | 1 I A | 23597.11 | a®Dug—22Giig
6| 4235.765 | 10 111 23601.86 | 04Fus—uiFisg | (0.20) 0. 0.21) 0
6|4234.531 | 8 I 23608.75 | a*Fus—22Disg (— 0.54) 0.18, 0.57, | (0. 134 0.54) 0.22, 0.58,
WFs—utFy
6| 4234.010 | 12 I 23611. 65 {a,Fm_ 2D }(0) 1.05w1A (0.11) 1.02b
6| 4232.959 | 12 1L 23617.51 | 04 Fss—usFig (0) 1 .23 (0.03) 1. 22b
6| 4232.466 | 15 111 23620.26 | 04 Fqg—utFiig 1.34 (0.04) 1.3
6| 4220.695 | 4 111 23635.73 | UiFus—utFiy (0-28 0.93) 0, 0.67, (0-130 091) 0.09, 0.70,
6| 4227.740 | 4 111 23646.66 | a2Poys—w?Disg 0) 87 (0) 0885
5| 4226.622 | (5) |(III) | 23652.92 | b*Fa—utFiy |(Pwe D) 1.61wy B
5|4224.133 | 5 111 23666.85 | 04Fs—utFii | (021 D)—, 150wy A | (0) 1.44b
4| 422298 1 v 23673.34 | 20F35—e0Gag
4| 4222.33 2 v 23676.99 | b4Pag—wiPiy | (0) 1.54 (0) 1.50b
4| 4221.04 1 23684. 23 | b*Doyg—p*Disg
4| 4219.51 2 TIT A | 23692.81 | a®Dag—y*Fisg
6| 4218714 | 4 TII A | 23697.25 | a®Dyg—piFig | (0.19,0.55,0.96, 1.34) | (0.18,0.55, 0.92, 1.29,
2ws C 0.23, 0.60, 0.97, .134,
1.70, 2.07, 2.44, 2.81
4| 421638 | 1 1A | 710,40 |{5P% LG
4| 4213.04 1h 23724.12 | biDgyg—p*Disg | (0.55) 0.75, 1.76 (0.56) 0.66, 1.78
4 | 4210.85 1h 23741. 52 | b'D1s—piDiig?
6 |*4209.857 | 20 1 23747.11 | a®Dyg—y*Fis | (2ws B) 143, 2.47w3 C| 0.14, 0.43, 0.72, 1.01,
1.30) 0.22, 0.51, 0.80,
1.09, 1.38, 1.66, 1.95,
2.24, 2.53
4 | 4206.68 1 23765.04 | b*Dayg—piDisg | (0) 1.49
1 | 4204.52 1 23777.25 | a*Dig—y*Fise
4 | 4200.89 1 III A | 23797.79 | a*Fag—2?Ddy
6 | 4200.190 | 4 III A | 23801.77 | aSDag—22Gésg | (0.34, 1 04 1.70) 0, | (0.34,1.03,1.72) —0.89,
0.72, 1 —0.11, 0.58, 1.26,
1.95, 2.64
6| 4198.621 | 4 IIT A | 23810.66 | a®Dag—yiFsy | (—, 0.62, 1.01, 1.45) | (0.18, 0.56, 0.94, 1.32)
0.21, 0.54,0.95,1.35, |~ 0.21,0.50, 0.07, L.34,
1.76, 2.18, 2.60, 1.71, 2.09, 2.47
6 | 4197.606 | 2 v 23816. 24 | a?Hag—12I85 | (0) 1.05 (0) 1.03b
4 | 4197.29 1 23818.20 | asDo—y*Fiig
5 [a4195. 601 1 v 23827. 80 b;g:;;—p:}l?i;ﬂ 2‘(’))3};.31123) S Eg-zg)ll%l)b R
a8Dys—yiFs o . o f ¥ .26) —0. i
4| 410155 | 10 I | 23850.81 { Aot ] s s tham .
6 | 4189.849 | 12 I 23860. 51 | atDayg—y*Fiss | (0.16,0.49, 0.79, 1.08) | (0.16,0.46, 0.76, 1.06)
0.17, 0.50, 0.80,1.09,| ~ 0.1%, 0.47, 0.7, 1.07,
1.41, 1.68 1.38, 1.69, 1.99, 2.29
5 | 4187.665 | [1A] 23872.95 | a‘Diyg—24Diss?| (0. 56)‘?1/)2 (0.56) 0.56, 1.75
4 | 4186.80 1 23877.92 | a*Dass—2*Disg | (0) 1.42 (0.13) 1.49b
6 | 4182.596 | 10 I 23001, 89 | a'Dayg—y*Fiss | (024, 0.72, 1.20) 0, | (0.22,0.68, 1.14) 0.01,
0.43, 0.90, 1.43, — g.ég, 0.93, 1.38, 1.83,
6| 4182.082 | 2 v 23904.82 | a?Hag—y2I3 | (0) 0.92 (0) 0.97b
4 | 4180.89 1 v 23911.66 | b*Dag—p*Disg | (0) 1.48 (0) 1.50s
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
@ 2 3) “) (©) (6) (7) (8)
Int. | Temp. % Term Zeeman effect
Ref.| Xaic A arc class | ”v*®™m7 | oombinations
Observed Computed
6 | 4179.421 | 15 I | 23920.05 | a®Dygg—22Ghg | (—, 0.54, 0.93, 1.28, | (0.19, 0.58, 0.97, 1.36,
1.70) 0.20, 0. 1.75) —0.23, 0.16,
0.98,1.34,1.71,2.09,| 0.5, 0.94, 1.33,1.71,
2.48, 2.86, — 2.10, 2.49, 2.88
6| 4177.071| 2 IV | 23933.50 | bDs—piDiss | (0) 1.37 (0.38) 1.385
5| 4176.793 | [3] 23935.00 | adFyy4—22Disg
5 | 4176.644 | [00p?] 23035.94 | a4Doyg—2z4Disg
4| 417518 | 1 IV A | 23944.47 | a*Dyg—2*Diyg | (0) 1.46 (0) 1.52b
6| 4174.023 | 5 III | 23950.98 | a?Piy—w?Disy | (0) 1.19 (0 1.15b
6| 4171308 | 3 IV | 23966.57 | b'Piyg—wiPgy | (0.46) 1.26 (0.45) 1.23, 2.13
6| 4169.251 | 2 IV | 23978.34 | b4Pus—wiPi | (0) 1.65 (0.11) 1.64b
4416895 | 1 23980, 13 | a4Dy;—2*Dis; | (0) 1.17 (0.02) 1.19b
4| 4167.04 | 1n 23991.11 | 25F$i—foFs | (?) 1.37 diffuse
4| 4166.74 | 1h 23092.84 | 20F3—f'Fas | (0) 1.33
4| 416234 | 1 24018.19 | a*Heyg—pLirg -
: 0.94) 0.8, 2.76
aSDuys—y*Diyg y s
4416040 | 1 |IIT A | 24020.39 {aeDm_y,D?% }(0.92)7w, 1(0533’1 5 3o go), 094,
5| 4150.606 | 8 I 2032.47 | @¥Duyg—2:Glyg | (0.20,0.61, 101, 1.45) | (021, 0.61, 1.01, 1.41)
0.22,0.55,0.93, 1.33, 12, 0.52,
176/ 0.92,1.33, 1.74, 2.14,
2.54
3 | 4158.379 0 24041. 08 | a®Ds3y—y*Dayg
5| 4157.960 | 1 TIT A | 24053.50 | a*Doys—24D5ss | (0.56) 0.56, 1.77 (0.58) 0.58, 1.75
5| 4155.888 | 1 III A | 24055.49 | aSDyg—y*Diyg ;
4| 415524 | 1 24059, 22 | atHag—pT5s
6|4153.332 | 2 IIT A | 24070.30 | a®Dayg—y*Diis | (1.66) 1.58 (1.67) 1.62
6| 4152.662 | 2 IV | 2407418 (0.24) 1.00
4 Fasrar |- 1 24081.65 | a4Day—2'Dis
4415070 | 2 IV | 24085.53 (0) 1.09 :
6|41s873| 2 IIT A | 24096.17 | a8Dy—y4Disg | (0.2, 1.00) 0.83, 149, 033, 0.98);0.84, 1.49,
2.15 ¢
4| 4777 | 2 24102.60 | 28D3i—fDayg
4| 44201 | 2 II | 24130.86 | afDayg—wiFsg
4] 442,66 | 2 TIIA | 24132.32 | a®Day—yDiy
4| 414185 | 2 TITA | 24137.04 | a®Do—y*Di | (1.03) 0.13, 2.28 (1.0 0.10, 223
4| 414137 | 2 IV | 24130.84 | 20D3is—/*Fgss | (0?w2 D) 0.5902C? | (0) 0.67s
6| 4130262 | 4 IV | 24152.12 | b*Pus—wiPhy | (0) 1.44 (0) 1.400
4| 413812 | 2nd? 24158.70 | b4Poy—wPfsg
5| 4137.987 | 1] 24159.55 | a*Daug—wiFiyg
4| 4137.02 | 1 24165.22 | 20Dy —0Fas?
6| 4136395 | 3 IIIA | 24168.85 | a%Dass—yiDis
6| 4136.116 | 4 II | 24170.48 | b4Po;—wiPly; | (0.51) 1.08 (0.50) 1.10, 2.10
4 | 4135.29 1 24175.32 | a*Dag—2z4Diyg
4| 4134.50 | 60a I | 24179.93 | a*Duss—9°Diss | (OwiD) 14201 C (0) 1.43b
6|4133.781 | 3 IIT A | 2418413 | afDug—2'Disg | (0) 148 (0) 1.4ds
5| 4132.877 | [1] 24180.42 | afDag—2'Piig
6 | 4132019 | 60a I | 24194.45 | a®Dasg— Dy | (02w2D) 1.44wa C | (0) 1.46b
4| 413120 | 1 IIL A | 24199.25 | a®Dys—y4Diss | (0.23, 0.72)2ws A (0.24,0.72) 0.62, 1.10,
1.58, 2.06
4| 413040 | 1 24203.94 | 29D§—f Fag
6| 4130143 | 2 24205.44 | afPag—0iFhg
6| 4128868 | 5 I | 24212.91 | b4Fps—s'Disg | (0.22) 0.20, 0.60 (020) 020, 0.59
6| 4128.077 | 602 I | 24217.55 | asDasg—Dysg | (Ows D) 1.50ws C () 1
6| 4124.080 | 5 TIT | 24241.02 | a4Pys—wiDi | (0.56)w2 O (0 55) 2o
4| 4123.56 | 60a I | 24244.07 | a®Dig—y*Diss | (0.70) 1.12, 2.57 (0.71) 1.11, 2.53
6| 4123.19 | 6 IIL | 2424622 | biFps—siDisg
4| 412235 | 1h 24951.18 | 25Dis—f®Dig
6| 4120977 | 1 IV | 24259.27 | aGs—0?His
6| 4120545 | 8 I | 2426181 | a4Dy—w'Fhg (0.32§0.97) 0.22, 0.84, 03, 1.01) 0.18, 0.86,
1.4 ;
6| 4119.463 | 8 I | 24268.18 | aiDag—wiFhg | (0.49,0.83) 0.52, 0.85, | (0.18, 0.52, 0.86) 0.4,
1.20, 1.55, 1.86 0.83, 1.18, 1.53, 1.87
441910 | 1 IV | 24270.32 | b4Fys—s'Disg
6| 4118648 | 8 I | 2472.88 | afDos—twils | 054) 133 (0.62) 1.29b
31 —8*Da1g
o|4usisr | s |1 | 2427670 |{OFS ~ 5B [howy 114wy (0) 1.08b
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Teage First Spectrum of Vanadium 151
TaBLE 1.—Arc spectrum of vanadium (V1)—Continued
¢V} 2 3) 4 (5) (6 (©) 8)
Zeeman effect
; Int. Temp. - Term
Ref. | Nair A are class | *72°™7 | oombinations
Observed Computed
6| 4116.700 | 4a I A | 24284.48 | aSDyy—yDisg
3| 411660 | o 24285. 06 | a¥Doy—yDisg
6 | 4116.479 | 500 I | 28577 {f‘f}fﬁﬁj’;ﬁg;g) }) 1.60 (0.04) 1.60b
6| 4115484 | 2 I | 2420065 | a*Disg—22Pisg
6 | 4115.179 | 60a I | 24203.45 {ggﬁ:g}éﬂgﬁ) }waD) 154 (0.15) 1.56b
6| 4114525 | 3 IV | 24207.31 | b4Fysg—uGosg
6 | 4113517 | 12 III | 24303.27 | a4Pay—wiDiys | (07waD) 1.05waA (0) 1.100
6|4112.334 | 5 I | 24310.27 | a'Gayg—t4F%; | (1.11) 1.74 or (0) 1.09 | (0) 1.10s
a’Dyg—ysDiy
(a:(}s};—-t“Fg;g)
64111790 [ 100Ra | I | 213,47 |{(0ssTbe)
(b4 F334—utGisg)
(Z‘(l;”‘_%g;g%)
a*Crq4—0 14
4110761 | 1 24319, 56 {a;gm—t’g)@s
a®Doyg—y°Dig
6 | 4109.780 | 50a I | 24325.36 {(alom—wmm) }(0.71) 1.09, 2.54 (0.72) 1.14, 2.58
6| 4100.043| 2 IV | 24329.73 | a*Pus—wiDisg | (0,0.80) 0.88,1.607 | (0.80) 0.90, 2.50
6| 4108217 5 II | 24334.62 | adGug—t4Fhg | (20n) 0.72 0) 0.72)
6| 4107.467 | 4 III | 24330.06 | atPyg—wiDiy | (0.4, 1.35) 0.40, 1.27 (045, 1.35) 035, 1.2,
2.1
6 | 4105.166 | 60a I | 24852.70 | a¥Dug—ySDiys | (?) 148020 (0) 1.42b
6 | 4104.779 | 15 III | 24355.00 | biFs—stDiyg | (Pews) 1.38ws
6 | 4104.302 | 12 II | 24357.30 | asGayg—tiFisg | (0) 1.36 (0) 1.36b
4410341 | 1 IV | 2436315 | b4Pag—s'Dis
6 | 4102.163 | 20 I | 24370.53 | a*Dyg—wiFis | (0) 0.88 (0) 0.88b
5| 4100535 | 0 24374, 24 | aAGay—t4F 37
5| 4101000 | 0 24377.44 | b4Dys—rFisg | (0) 0.94
6 | 4099.796 | 60a I | 24384.60 | afDa—1sDisg | (0) 1.44 (0) 1.50s
03D 35— Fisg
5| 4008.850 | Oh 24390.22 {0y —udFing
atH s —uiFa?
6| 4096.935 | 3 IV | 24401.63 | biFss—s'Disg | (0.61)22C (0.47) 1.30
4| 409650 | 1 24404, 23 | a'Fy5—20Phy
6 | 4095.485 | 25 II | 2441027 | a*Daosg—wiF3s | (0) 1.06 (0) 0.97b
‘G —0?Hbg (0.98) 1.16
6 ama2ss | 3 | IV | 21742 {45 0EBE ogp) 119w, 0 (o8 1188
4|4003.50 | 5 I | 2442211 | a4Poss— w*Diyg | (1.27) 1.36 (1.25) 1.34b
6 | 4092694 | 50a I | 2642691 | atDsg—p*Dig 23)1(13'48 i 53)2(1).400360)”0 £
a‘Prs—wiD3y .18, 0.55) 0.76, 1.15, .20, 0. 5 .10,
6 | 4092.417 | 8 I | 2442858 {bﬂ’m— “or } b g g
6| 4091948 | 3 IIT | 2443137 | a*Pys—wDisg | (0.9)70 (0.90) —0.10, 1.70
a4Days—wiFiy .
6 | 4090.587 | 25 I 24439, 50 (@*F s34—y0F ) }(0)1.13 (0)"1.14b
408475 | 1 741 | alP—10
4| d080.2e | 1 au7y. a7 {00 0BT
6| 4082030 | 4 I | 24485.34 | atPos—viFh; | (0.85) 0,1.73 (0.87) —0.01,1.73
5| 4078.707 ([—1] 24510. 68 | atFa15—20Ph4
5| 4077.071 |[=1] 24515, 11 | a4Fsss—20P3g
5 | 4074.191 | [0) 24537.85 | a'Gas—i4Ghg
4| 407216 | 3 I | 24550.06 | atPas—0'Flg | (0.19,0.52,0.86) 0.36, | (0.18,0.52, 0.86) 0.35,
- = 0.60, 1.03, 1.38, 1.73,
2.07
6| 4071537 | 8 II | 24563.85 | b*Pay—s'Disg | (Pws) 1.06ws (0) 1176
4| s070.78 | 4 II | 24558.38 | adFass—yFiss | (0.35) 1.32w (0.48) 1.35b
4| 4068.00 | 4 IT A | 24575.22 | aiFsss—yF3 | (0) 1.06 (0) 112
6| 4067.742 | 3 v | 2675 [{4CGes—t 084 N o 31y 118, 176 (016 048) 1.52, 138
742 57.5{,,.1,1%_1‘8.1.% 103D 118, 1. (0,16, 048) 1.52, 1.4,
5 | 4065.421 | —1d2 24500.78 | a4Fasg—20P3
6 | 4063.932 | 10 IV | 24509.79 | a'Gay—t4Gss | (0) 0.56 (0.02) 0.58%
4| a062.72 | 1 24607.14 | b*Piss—sDig |
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued
1) (2 (3) 4) (5) (6) @ 8)
Zeeman effect
Int. Temp. %, Term
Ref.| Aair A are class | 7**“™7 | oombinations
Observed Computed
4 | 4061.61 1 24613.87 | b'Pu;—02Dhyg | (1.27) 045, 1.29 (0.38, 1.14) 0.54, 1.30
4 | 4060.85 1 24618.47 | a‘Grs—t4Gh | (0) 1:38 (0.13) 1.42b
6| 4057.822 | 5 24636.83 | b4 Fai—uDig
6 | 4057.069 | 10 11T 24641.41 | aiGag—t4Ghg | (0) 0.98 (0.21) 1.00b
5 | 4055.963 | [0hp?] 24648.12 | aiFi35—20Phg
4 | 4053.66 1 24662.13 | a*Pas—y?Diig
6| 4053.267 | 3 IV 24664.51 | b4Pus—s'Diyg | (0.86) 0.83, 1.41 (o.lzg,7 0.87) 0.81, 139,
4 | 4052.47 1 III A | 24669.37 | a‘Fay—yoF5 | (0.53)?w2 C (0.50) 1.28b
6 |+4051.356 | 12 III 2467615 | a‘Gag—t4Giig | (0) 1.25 (0.31) 1.24b
6 | 4050.961 | 10 T1L 24678. 55 | a'Gas—13Gig | (0) 115 (0.22) 1.17b
6| 4048.619 | 4 11 A | 24692.83 | atFa—ySThy | (0) 0.97 (0) 0.99s
5| 4047.380 | 1h 24700.39 | asFus—yiFisg
4 | 4046.87 1 24703. 50 | a‘Gag—t4Giig
6 | 4042. 632 5 111 24729.40 | biPng—s¢Diy | (0.19,0.56) 0.37,1.17, | (0.17,0.52) 0.81, 1.16,
1.56 1.51, 1.85
4| 4041.60 3 v 24735. 70
4 | 4040.31 2 v 24743. 60 | a4Gayy—14Gisg
5| 4037.358 |[—1h] 24761.70 | @!Fasg—y0F3u?
5| 4036.159 | 0 24769.06 | b*Poys—14Siis
5 | 4035.896 | [3] 24770, 67 | atFi35—24Pisg
4| 403471 i II A | 24777.95 | a'Fys—2*Pisg
5| 4033.062 | 1 24788,08 | @'Fays—y0Fis
4| 4032.85 2 IIT A | 24789.35 | a‘Fiy—yoFy | (?) 0.90 (0) 0.89s
5 (64032481 | 1 v 24791.65 | a‘Pg—y?Disg | (0) 0.86 (1.36) 1.216
6 [4031.831 | 5 v 24795.64 | a?Fa—t2Fiig | (0) 1.09 (0.30) 1.090
6| 4031.220 | 2 v 24799.41 | b'Poyg—stDfg | (1.28) 1.31 (1.30) 1.30b
4| 4030.12 1 24806, 14 | 04Pois—02Disg
4 | 4029.90 2 III A | 24807.49 | a'Fas—2'Phg
g 2332 ggo : 1] 2313. 76 bagox—pg?x
£ -1 830.32 | a!Fugs—y0F1,
4| 102530 |1 2483589 | bDi—piFiss | (0.73) 0.42, 0.93, 148 (030, 0.90) 0.3, 090,
4| 4024.40 1 24841, 44 l;;]lgm—t;g:;; X
#P1ys—02Disg
6| 4023.174 | 4 IV | 24849.00 { A
lamen i | | e
i 0 55. 5 a‘Fas—1Fhg
4 | 4021.90 3 v 24856,88 | biPoy—sDisg | (0.73) 0.39, 1.87 (0.75) 0.35, 1.85
4| 4021. 44 1 24859.73 g:gm—ggm
25— Piyg
4 | 4020. 54 1 24865. 30 {MPM_I,PM
4| 4019.45 1 24872.03 | b*Dorg—0*Ding
6| 4016.699 | 1 24889.05 | b¥D13g—0¢Dirg
4 | 4015.66 1 24805.50 | @iGaig—ulFiig
4| 4015.35 1 24897.42 | a?Hys—utGisg
4 | 4015.06 1 v 24899, 22 | bADaig—pAFiig
5| 4012.510 | [1] 2491504 | aiF 15— 24P
6| 4011.315 | 3 1L 2492247 | a‘Pas—v'Dig | (02w2 D) 1.03w2 A | (0) 1.10b
4 |ad009. 77 2 III 24932.06 | b4Doy—0tDisg | (0.49) 0.59, 1.55 (0.43) 0.54, 1.39
4| 40001 | 1 24949,23 |{DDus—0Dle
6 4003.544 | 2 v 24970.84 | b*Dag—p*Fii | (0w1) 1.06 (0) 0.730
4 | 4003.18 tr | IV 24973.00 | b*Dayg—0'Disg
4 | 4001. 66 1 v 24982, 57 g:ll)’.%—v“l%g;; S L
6 [+4000.081 | 1 I | 24992.45 { S }(0.50) 1.27%w3 1(078) 0:27, 1.82
53999.939 | 0 24993, 34 a‘]}‘ix—z‘l"gg i g
a‘Hoys—utGiay « i
6| 3998.731 | 15 I 25000. 89 {(bznm—nmg)
6| 3994.887 | 1 111 25024. 95 b‘Dﬁx—o‘]?(i};g
a‘Hyy—utGlg
6 | 3992.801 | 12 I | 2503801 {(b,Hm_t,Hz%)}(o)l.m (0) 0.906
53991083 | 1 111 25048.80 | b4Dayg—0¢Disg
a'Ho4—urGiig (0) 0.85b
6 | 3990.574 | 20 I | 2505199 [{%Hes— G (o) 0.88 {030
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TABLE 1. —Are spectrum of vanadium (V 1)—Continued
(1) (@] ) (C))] (5) (6) ") (8)
Zeeman effect
Int. Temp. o Term
Ref.| Aaic A arc class | 7v*°™™ | combinations
Observed Computed
6| 3988.83¢ | 5 1T 25062.92 | atHsyy—usGyg | (0.66) 1.13ws C (0.58) 1.16b
4 | 3988.10 1 25067. 55 | a?Fsy—t2Hig
5| 3987.634 | 1 25070.46 | b‘Ds;—0'Di; -
6| 3984.595 | 6 1L 25089. 58 | a ‘Has—uGiy| (0.81wz B)? wa D (0.93) 1.07b
6|3984.338 | 6 I 25091. 19 | a$Hap—uiGlsg
6 | 3980.52% | 3 I 25115. 22 (0) 0.89
6| 3979.427 | 4 1L 25122, 16 | bHy—2Hyyg | (Owy) 0.91 (0.04) 0.505
6| 3979.147 | 4 11T 25123.63 | biDa;—piGiyg | (0) 1.13 (0) 1.10b
4 | 3978.34 1 25129. 04 | a*Hay—utFiig
6 [+3975.354 | 1 11T 25147.90 | b*Da;—0'D3y | (0) 1.42 (0) 1.70b
6| 8973.363 | 2 111 25160. 51 | b2H —2H3;
53971936 | 2 1 25169. 55 | b{Dyz—0'Dig | (0) 1.36 (0) 1.45b
4 | 3964. 50 2 I 25216. 74 | 28Gii—ebGoyg
6| 3963.634 | 4 i 25292, 26 (0) 1.01
6| 3950.230 | 4 111 25307. 85 (0) 0.91
4 | 3945.88 1 111 25335.76 | a2Day—0?Diig
4 | 3945.17 2 111 25340.32 | 28Gi—eSGayg
4 | 3944. 51 1 IIT 25344. 56
6 | 3943.666 | 12 I 25349. 97 | a*Dag—w D3 | (0) 1.44 (0) 1.50b
4(3942.008| 6 1I 25360. 63 | a2Gus—22Giy; | (0?ws) 1.70w2 B (0) 1.62b
6| 3941.255 | 3 1I 25365. 48 | atHyys—wiHiy
6 | 3940.59% | 2 11 25369.72 | a?Dyg—0?Dhyg | (0) 0.85 (0.07) 0.94b
6| 3939.337 | 4 1I 25377.82 | a*Hs—wiHsy | (0?w2 D) 1.59ws B | (0) 1.51b
4 | 3938.89 2h I 25380. 71 | 28F§3—eSHiyg
6 |3938.203| 3 1T 25385.12 | a2Fas—s:Giy | (0) 1.00 (0) 1.01b
6 | 3937. 528 3 1 25389.48 | a'Hpg—w!Hzyg | (0w D) 1.50 (0) 1.46b
6 | 3936.286 | 5 i 25397. 50 | a*Day;—wiDiy; (0-122 0;&0.48,140‘9, (0-122.?0‘-‘8% 0.52, 1.08,
6|3935.140 | 6 II 25404.89 | a'Hysy—wiHisg | (0) 0.64 (0) 0.650
6 | 3934.018 | 20 1 25412.13 | aDsg—w D34 | (0) 1.37 (0.12) 1.37b
6| 3931.345 [ 5 1T 25429. 43 | a*Hi—w'Hiy | (0) 0.93 (0.07) 0.93b
6 | 3930.028 | 10 1 25437.93 | a?Gas—a2Gog | (0) 1.04 (0.30) 1.09b
5 | 3929.491 | —1n 25441.41 | 28— Fas
7|3927.932| 3 25451, 51 | a*Hgg—wiHiy | (0wy) 1.08u; (0.09) 1.09b
4 | 3926.67 1 111 25459, 67 | 20F3—f0Gsg | (0) 1.44 (0.36) 1.38b
a?Fa4—s2Gyg l (0) 0.97b
6| 3925.244 | 10 1 25468. 94 a“'rFI‘ug—*z"(I}Iﬁ:; ’(0) 0.93 (0) 1.91b
a‘Hay—wiHiyg
6 | 3924.661 | 10 I 25472.73 | atHes—w!Hiyg | (0) 1.18 (0.21) 1.20b
6 | 3922.437 | 12 1 25487. 23 | a‘Da—wiDh; | (0) 1.33 (0.11) 1.32b
6|3921.914| 6 I 25490. 57 | a*Dys—wiDf; | (0.53) 0.64, 1.69 (0.56) 0.64, 1.75
50392749 | 0 25491. 63 | 28F515—15Ga;
63920491 | 5 ii 25499.82 | a*Dug—wiDiy | (0.53) 0.60, 0.98, 1.40 (o.lngo.ss,) 0.60, 1.00,
6| 3919.990 | 2 111 25503. 08 | a*Hyg—wiHig :
4| 3917. 14 2 1T 25521. 66
4 | 3915.36 2 1I 25533. 26
6| 3915.125 | 2 11 25534. 77 | atHsg—wiHiyg | (0) 1.60 (0) 1.55b
6 |43914.329 | 5 i 25539. 95
4 | 3913.86 ; IEA 25513. % a'Dyg—1°
4 | 3913. 56 25545.
6| 3912.887 | 4 IIA | 25549.38 | a‘Dayg—wiDsy | (0?ws D) 1.39 w3 C §8)117.3%b5“) AL
6 | 3012.200 | 10 1 | sbiaee (S e BERE R0 Bal 000, L0 raee !
& 5 ‘D —w*Diys 1.34 (0.04) 0.04b
4| 391171 1 25557. 08
6| 3910.796 | 5 I 25503.04 | a*Dusg—w Diss | (0.30) 041,121 (0.40) 0.40, 1.20
6 | 3000.802 | 20 I | 25568.95 {z,g‘a’;:g,g@ﬁ
6| 3909.677 | 4 111 25570.35 | a?Dag—02Diy; | (0) 1.12 (0.07) 1.16b
4| 3909.40 | tr v 25572.18
6| 3908.311 | 4h juid 25579. 27 0) 1}.20 unsymmetri-
cal.
4 | 3907.17 2h 1T 25586. 77 (0) 1.40
a*Days—v*Fg (0.07 1.34b
7 | 3006.716 | © 1| 2ss80.53 {5 D0, [H 145 {7
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TaBLB 1.—Arc spectrum of vanadium (V 1)—Continued
(6} 2 3) (€] (5) (6) ()] ®)
Zeeman effect
x Int. Temp. = Term
Ref.| Aair A arc class | ¥~ | combinations
Observed Computed

6 [$3904.475 | 3 LI | 2560441 | aDus—v!Disg | (0.32) 149 (0) 1.40s

20335 —e8G g
5| 3904.402 | 2 I | 25604.89 {a?Dm—zﬂFin
6 | 3904216 | 1 ITA | 2560611 | asDoy—1° (07wy) 0.98
6 | 3902.550 | 3 I | 25617.04 | a*Doyg—04Fh | (0.45) 1.28ws (0.43) 0.43, 1.29
6 | 3902260 | 50r I | 25618.94 | aiFsg—yiFin
6| 3901681 | 2 II | 2562275 | a?Fyy—p*Diy
63901155 | 6 II | 25626.20 | 29F§i—f3Gs | (Owi) 110wy (0) 1155
6 | 3900.168 | 6 IT | 25632.69 | 20F3—f0Gss | (02w:) 1.00ws (0) 1.195
6 (¢3899.137 | 4 VE | 25639.46 |(a?Diy—0?F8y)
6| 3898.271 | 5 IT | 25645.16
5| 3%98.143 | [47] 25646, 00 | a2Gasy—22Gizg
6 | 3898.007 | 6 IT | 25646.88 | z0F3—f0Gag | (07ws) 117, (0) 1.16b
6| 3897.072 | 6 I | 25653.06 | 20F34—/%Ghs | (0) 1.02 (0) 0.92b
4|3%96.81 | 2 TII | 2565477 | a?Has—w?Hy
6 | 3896.624 | 2 IIT | 25656.00
6 |13396.147 | 6 IO | 25659.15 | a*Dyy—04Fh | (0) 0.272 (0.53) 1.30
4 | 3895.71 1 25662, 01 | y8FS35—h0C o147
6 |13894.028 | 4 I | 25673.10 | 20F5—f0Gag | (0) 1.10 (0) 0.51b
4389373 | 1 I | 25675.00
6 | 3592864 | 25a I | 25680.77 | @*Fa—y'Fh | (CwsD) 169wy B (0) 1.48b
6 | 3892.478 | 2 I | 25683.33
5|3so1.227 | 2 ITA | 2560158 | asDiy—0iThy
6|3s01.115 | 4 I P

a!Fay—22Ql
6 | 3890.188 | 25a T | 25698.44 {stay:_ﬂGl% }(0.86101 B) 1.04ws C | (0.82) 1.06b
6|3880.857 | 0 25700.62 | biFay;—t4F g
6 | 3880.236 | 1 I | 2570473 | biFay—i4Fhg
6 (v3888.331 | 3 II | 2571072 | @?Dys—u2Diss | (0.33) 1.39ws (0.39) 0.78
6| 38s8.081 | 2 T | 2671237 | biFs—t2Gisg
4|3887.56 | 1 25715.79 | a?Hgs—wHis
5 | 3886.687 | —1 25791.50 | bAFgs—tiFhg
6| 3886.58 | 6 I | 25722.27 | a2Gass—wiClg| (07201) 1.25w1 (0) 1.25b
5 | 3886200 | [2] 2572481 | biF14—t4 g
6|3885.770 | 2 I | 25727.66 | a2Gass—w?Gig
4|3885.5 | 1 IV | 2572010
4388533 | 1 25730.55 | b4Fi—0Hisg
6| 3384.462 | 4 I | 25736.32 | a?Gasy—w?Ghg
6 [+3883.387 | 3 I | 25740.14 | b4Fas—tsFhg | (0) 0.97 (0.35) 0.97b
6 | 3880.265 | 1 25764.16 | biF1g—t4F5g
6|3879.667 | 37 | III? | 25768.13 | b4Fas—tiFhe | (0) 117 (0.21) 1.18b
6| 370255 | 2| T2 | 2577107 | atDai—yiDisg

a*Daoy—u*D21g
4387831 | 1 2677718 { i,
6| 3876.740 | 1 I | 25787.59
6 | 3876.084 | 20 I | 2579195 | atFag—22Gisg | (0.61) 1.12w3 C (0.56) 1.200
6 | 3875.909 | 20 I | 25793.12 | a*Fas—yiTFisg | (2) —, —, 1.56 (0) 1.45b
6| 3875.425 | 3 I | 25796.34 | a'Dayg—0iFisg
6 | 3875.081 | 35 I | 25798.63 | aiFas—yThg | (0.26) 1.17ws B (0.15) 1.18b
6| 3874.350 | 1 I | 25808.49 | biFas—0sF3y | (0?w2 D) 120waC | (0) 1.28b
6| 3873.610 | 4 I | 25808.22 | a*Gug—22Dhs | (Pws D) 0.47ws A (0) 0.57
4|3873.21 | 1 26811.11 | @?Dus—utDirg
7| 872747 | an I | 26418 ({4 DH T

4

6| 387108 | 8 T | 25825.27 | a?Gus—22Fhg | (0) 1.17 (0) 1.27b
6| 3870581 | 2 I | 25828.62 | biFyg—tiFig | (0.30) 1.27 (0.30) 1.27b
6 | 3867.610 | 15 I | 25848.47 | a'Fas—14Fis | (0) 1.28 (0) 1.28b
4386733 | 2 T A | 25850.35 | atDas—yDis
6 | 3864.862 | 35 T | 25866.85 | asFus—yiFsig | (0) 0.98 (0.07) 1.000
4| 386455 | 1 IV | 25870.14
5 | 3864.300 | [3] 25870.60 | a2Gag—wiGg
6|3864.110 | 3 T | 2587187
6 [43863.864 | 6 I | 25873.52 | a?Gag—2?F3g | (0) 0.86 (0) 0.87b
5| 3863.620 | 1 25875.09 | biFss—t4Fisg
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
(¢V] (©)] 3) ) (3) (6) 7 (8)
Zeeman effect
¥ Int. |Temp. = Term
Ref.l lair A arc class | %™ | combinations
Observed Computed
4| 3863.40 | 1 25876.64 | a?ELgs—w?Hig
6 | 3862218 | 12 I | 25884.55 | aiFa—2Gdyg | (0) 0.82 (0) 0.815
2Dy —12Plige
6| 3861.503 | 6h I | 25888.73 {b,Fm_v,ng?
6| 3859.336 | 6 I | 25003.87 | afDgg—2'Dig | (0) 1.52 (0) 1.53b
6| 3858.680 | 5 TIA | 25908.28 | a'Dag—y2Diss | (0.38) 1.23 (0.37) 1.26b
4|3857.87 | 1k 25013.72 | 20GEs—/Fax
4|387.70 | 1 2501486 | yOF—ASGag
6 | 3855.855 | 60ra I | 25927.26 | afFag—y Dy
6 | 3855.370 | 30a I | 2593052 {g,‘g;g:%‘%;; (07y) 0.38 (0.03) 0.415
5 | 3854.860 1h 25933.95 | 28G5 —[0F 4147
4| 385458 | 1 25035.83 | a2Gayg—wiGig
4| 385408 | 1 I | 25939.19
6| 385200 | 2 TLA | 2005255 | atDyg—g"Dig | (065) 051, 095140 | (024, 010) 049, 0.9
1.4
6|3851.173 | 5 I | 20958.78 | atDug—0iDhg | (tr) 1.6Tun (0) 1.586
5 2Gayg—s2Hiyg
5| 3850.158 | [3p7] 25965. 62 { R G
6| 3849324 | 6 I | 2597125
6 [43847.331 | 20 I | 25984.60 | afFug—y'Fhy | (07w2) 0.91, 148 (0.08, 0.2, 0.36) 0.79,
0.93, 1.08, 1.23,
1.37, 151
4| 884656 | 1 25089.89 | bAFug—t4Gg
4| 384596 | 3 I | 2599395
6 | 3344.888 | 4 IL | 26001.22 | a4Dys—0*Disg | (0.58) 0.57,1.72 (0.60) 0.60, 1.79
6| 3844.442 | 20 I | 2600423 | aiFy—yiFsg | (0.30, 0.91) 0, 0.66, | (0.29, 0.87) 0.11, 0.69,
1.27, 1.93 1.27, 1.85
6| 3843.502 | 4 IL | 26010.59 | aDyss—y?Diss | (0) 1.15 (0) 1.17b
7| 3843.001 | 2 I | 26013.98
4| 3842.70 | 3 II | 26016.02 | a*Doy—y?Disg | (0.38) 0.38, 1.11 (0.36) 0.36, 1.09
6 |3841.892| 5 TA |26021.50 | a*Fa—22Gisg | (0) 1.03 (0) 1.01b
6 | 3840.757 | 60r I | 26029.19 | a'Fass—y*Dig | (Owi D) 1.13w; C (0) 1.02b
¢3840.443 | 80r Fe | II | 2603157 | atDy—~0'Disg
6| 3840.136 | 4 I | 26033.38 | a2Gsg—2?Fg | (0.49) 73 C (0.50) 0.96b
6 [+3839.379 | 8 I | 26038.52 | a?Dy—02Fii; | (0) 0.99 (0) 0.81b
6 | 3839.001 | 10 I | 26041.00 | a*Dasg—0tDisg | (0) 1.31 (0.15) 1.32b
4|3837.75 | 1hd 26049, 61 | b4D 34— 14Pi
5|3837.427| 1 26051.76 | aiFs4—yiDis
4| 383648 | 1 IV | 26058.22 (0) 1.28
6 [+3836.056 | 5 T | 2606108 | a'Diyy—vDisg | (0.44) 1.10) (0.20) 1.12b
6 | 3835.563 | 4 IL | 2006443 | a*Do—oiDhy | Unaflected (0) 0
a?Fa—riFiy
5| 3835.180 | [3p7) 26067. 03 {a’Pox—S‘DBK
4 | 3834.80 tr | IV | 26069.64 | biFp—tiGay | (0) 0.97 (0) 0.985
¢3834.227 | 100r Fe | II | 26073.49 | a?Poy—0?Diy
5| 3334.147 | [4] 26074, 05 | a2Gayg—0°Gisg
4383380 | 1 26076. 44 | a?Pisg—siDisg?
6|3833.223| 3 I | 26080.34 | a?Gay—yHisg
6|3832.836 | 4 I | 26082.97 | a?Py—0*Diy | (0.45) 1.05w; C (0.39) 1.00b
4 [p3331.84 | 3 IT | 26089.77 | b*Fu—'Gosg | (0.59) 1.48we diffuse | (0.41) 1.26b
4383059 | 1 26098, 28 | b2Gly—s?Hig
4|3830.29 | 2 II | 2610100
6| 3328.830 | 4 II | 26110.26 | a?Gas—y?H3yg
6 | 3828.562 | 60r IT | 26112.09 | asFa—yDiyg | (0.21) 0.92w:2 C (0.09,0.25) 0.76, 0.92
1.00, 1.26
6|3826.770 | 6 II | 26124.31 | a*Doy—2*Disg
4382532 | 4 II | 26134.23 | BHu—g'Fiys
4(382.08 | 1 II | 26136.20 | biFas—t'Gis
6| 3823.977 | 5 I | 26143.40 | a*Dig—o'Di | (0) 1.40 (0) 1428
438877 | 4 I | 26144.82 | a?Dys—w?Phy
4|3823.40 | 1 IIA | 2614735 | bFu—HGhy
6| 38212 15 I | 2ous.03 [ D200 hr) 143w A (0) 1.45b
6 | 3822.890 | 15 I | 26150.83 | a?Das—2tDhy | (0) 1.43 (0) 1.40s
438270 | 1 I | 2615214
6 | 3822.008 | 30 I | 26156.86 | a*Fsu—yiDiy | (0.54wy) 1.25C (0.56) 1.308
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued
(¢Y) (2 3 4) (%) (6) ) (8)
Zeeman effect
Int. | Temp. 2 Term
Ref.| Xaie A arc class | *v*™7 | combinations
Observed Computed
6 | 3821.485 | 15 I | 26160.45 | a®Dyg—aDdy | (0.70) 1.13, 2.52 (0.71) 111, 2.53
5| ds0.209 | 4 201685 | 4Da—vtDisg 5
6 | 3819. 967 I | 2617084 | asDys;—2tDiss | (0) 1.44 0) 1.54
4| 381876 | 1 I | 26179.10 a’lDl};—wZPfl/g
6| 3818.241 | 60 I | 26182.67 {&E‘;ﬁ;”;?ﬁg‘;) j©028) 022, 0.62 (0.23) 0.17, 0.63
6|3si7.978 | 4 I | 2618448 | a2Gu—24Ta
6|3817.847 | 8 LA | 2018538 | aFu—oDii | kel
6 | 3815.514 | 10 I 26201. 39 - gg%:z‘gg% 20)43 07.90)040082 50'1? g.ggbo e it
| REELRE L Rl {(a“Df:g—”IﬂDzé)} 1.16,1.49,1.85 | = 084, 117,151, 1.84'
5| 3813.347 | 1p? 26216.27 | b*Hayg—rGisg
4381132 | 2 II | 26230.20 | 26Dis—foPass
6 | 3800.599 | 15 I | 2624207 | aSDyy—2D%s | (0) 1.58 (0.07) 1.600
4380008 | 1 IO | 2624562 | D3P s
6 | 3808.521 | 40 I | 2624949 | @Fug—yDiks | (038 115) 000,076, | (033, L15) 0.02, 035,
.52 .55
4380811 | 3 II | 26252.30 | 28D3—foPas;
6 | 3807.506 | 20a T | 26256.49 | a®Dyy—asDis | (0.70) 1.08, 2.48 (0.74) 1.08, 2.56
6| 8800798 | 8 | 266137 | @iGoqiGls | (023) 1.04 (0.30) 1.09b
380644 | 1 6263, 81 14—riDig
6| 3804.917 | 2 IO | 2627435 | a?Hss—2Gi
63804599 | 3 I | 26276.55 | b64Pas—0'Ph | (0) 1.49 (0) 1.48b
6| 3803.001| 6 IA |26281.37 | atFys—yDi
63803782 | 6 I | 26219 | aiGu—0iGis | (03D 0.83wiC (0.32) 0.94b
6| 3803.487 | 25 T | 2628423 {? a?ﬁ’ﬂ;‘jﬁ%ﬁ ) }(0) 1.51 (0.03) 1.52
;
ol mmen| 2 D | 2038841 | axGos—y2His | (0) 0.50 diffuse (0) 0.47b
3801 15 4 26300. atFa—1SDiyg
6| 3799.922 | 25 I | 26308.89 | aSDus—20Dis | (OwsD) 1.40w1 A? | (0) 1.40b
5 | 3799.704 | 0] 26310.40 | b4Fp—r¢Disg
6|3700.284 | 1 IV | 26313.81 | 02Gag—g:Gisg | (0) 0.85 (0.09) 0.886
6 | 3798.660 | 2 I A | 26317.63 {;DP;,Z:}’GR? JORRE (0) 1.106
6|ar98.200 | 4 I | 26320.40
6| 3796.465 | 3 I | 2633284 (aig%—}zgzg (0) 0.90 (0) 0.90b
28D515—/Payg
4|3796.21 | 1 2033464 |{ By fiows
6 —18D%
o|arot062 | s0a | I | 2634328 {406 |} (0w 1. 48un? o
63793614 | 8 IA | 20352.63 | asFps—yDis | (0.47, 141) 0.96, [ (047, 141) —0.07,
1.81, 2.76 0.87, 1.81, 2.35
5| 3792.853 | 1hp? 26357.92 | 29D§—foPuss
6|3mon331| 2 TA | 2636851 | asFag—y*Diy | (0.85, 1.51) 07, 0.70, | (030, 0.8, 1.46) 0.13,
1.30, 1.91 0.71, 1.3, 1.89, 2.47
6| 3790.467 | 8 I | 26374.52 | a2Gag—w?Fiyg | (0) 114 (0) 1.326
6 | 3790.331 | 20 1 | 26375.46 | a¥Dys—2Disg | (0) 141 (0) 141b
4 (378878 | 1 IO | 2738625
5| 3788.496 | 1p? 26388, 23 | 20D§i—/Pag
6|3msr.545 | 3 I | 26304.85 | ?Hus—0?Hy | (0) 1.06 (0.09) 1.066
63787148 | 5 I | 2639762 | a?Hos—0?His
63784822 | 1 I | 26413.85 | b4Fs—riDis
6 | 3784.676 2 I A | 26414.87 | a*Fsy—y8Diy
4 | 3782.93 1 111 26427.06 | biPyg—riDiyg
6 | 3782.555 3 1L 26429. 68 | a2Gyy— 2208
4| 378174 | 1 I | 2643537 | @Hus—0Ghs | e b
1 Po1s— 04 Phig 2 4
6|33 | 3 IT | 26437.76 { L HOREE {(2:08) 1130
5| 3779.76 | 2p? 26449.19 | 64Fai5—r*Disg
6| 3779.646 | 4 IL | 2645002 | a?Gay—w?T5 | (0) 0.91 (0) 0.93b
6 ; 2% I | 16456, $Dys;—20Dis; | (0) 143 0) 1.36b
3778.683 6.76 'ﬁzpfﬁ_fzpﬁ? 0 ?o?xg) e
6lsrmam| 1 |mr | asesno |{BESEEN (b 085 {5 outs
7 :
6|3mr1es| 2 IA | 26467.37 | a'Fa—ysDis
6| 3776.881 | 2 IO | 2646938 | @?Gass—02Gisg
6| 3776.171 | 4 I | 2647436 | bFus—riDiy | (0) 111 (0) 1.14s
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
) (2) 3) 4) (5) (6) (7) (8)
Zeeman effect
2 Int. Temp. = Term
Ref.| Aair A arce class | 7**<°™" | combinations
Observed Computed
6 [»3775.711 | 4 II | 26477.58 | 2F%—g*Doyg | (0) 1.22 (0) 1.46b
6| 3775.103 | 3 TT | 2648122 | bPus—v4Phys | (0.43) 1.27; O? (0.44) 1.24, 2.12
6| 3774116 | 3 III | 26488.77 | a?Poy—1?Sirg
6| 372755 | 2 I | 26498.33 | a?Piy—1?S5
5| 372472 | Oh 26500.32 | a*Hsy—02His
6|3m2157| 2 II | 26502. 52
4| 377166 | 1 TA | 2650601 | a*Fiss—yfDi
4 |3z |a IIA | 26509.45 | a'Dsy—uiD3s
6|3770.52 | 3 I A | 2651399 | a*Das—utDiss | (0) 1.52 (0) 1.52b
6| 3760.996 | 2 I | 26517.72 | a?Poy—1Pps4
4|3760.83 | 1 I | 26518.87 | a*Hay—tsFii
6| 3760.072 | 4 II | 26524.23 | a?Pig—u2Dis | (0) 1.03 (0) 1.06b
5 | 3767.250 | SW] 26687.05 | 04D s—utDbs? St e
a‘Hay—t4F314 2ws 148wz A? .5
6| 3766.405 | 2 I | 26543.00 {GFH TS } e,
5| 3765.632 | 1 I | 26548.45 | 20F3,5—gDass | (0) 1.00 (0) 0.94b
4376480 | 2 IO | 2655429 | b2Gay—qGis | (0) 1.05 (0.11) 1.106
63763142 | 6 IL | 2656601 | b*Pag—riD3y | (0.40) 1.41 (0.46) 1.43)
6| 3761445 | 3 I | 26578.00 | bPyg—04Phy
6 | 3760.800 | 3 I | 2658256 | a?Gay—w?Fhy | (0.55) 2ws (0.59) 0.98b
5 | 3760.643 | [(—1] 26583, 67 | a'Pas—ytSisg
7| 3750.319 | 4 IT | 26503.03 | b*Dox—30s | (0) 0.63, 1.41
6| 3758.788 | 1 IT | 26596.81 | atHey—02 3
6| 3758.548 | 2 I | 26508.48 | a*Hgs—t4Fig
5 | 3758.203 | [5h) 26600.29 | a*Doss—usDisg?
4 | 3756.89 tr | IV | 26610.26 | b*Dus—3ts | (0) 1.08
6 | 3756.036 | 3 IL | 26616.27 | atDys—uDig | (0) 112 (0.10) 1.16b
6| 3755.600 | 4 I | 2061866 |{ DBV (0wa D) 136wi A | (0) 158
6|3753.213| 4 IT | 26635.87 | a?Pus—2?Phs | (07ws D?) 136wy A? | (0.45) 1.36b
4| 3m2.11 | 1 26644, 14 | 2F5—¢*Dag
6| 3751780 | 5 IT A | 26646.48 | a‘Da—u4Dii | (0) 1.34 0.07) 1.34b
4| 875002 | 1 I | 26658.28 | b64Pusg—rDii
5| 3750.062 | 1n 26658 08 | a*FLsg—02HRg
5| 3749.374 | 17) 26063.57 | a*Dus—tiDig T
4Py —riD3y .
6| 3747.98 | sn I | 26673.49 {b«Poﬁ—mPa% (0w1) 108, (0.02) 2.58
6|3m7.131| 3 IT | 26679.53 | a*Doy—usDiss | (.58) 0.59, 1.75 (0.56) 0.56, 1.68
4| 3138 | 1 I | 26702.62
63741499 | 6 I | 26719.68 | 28D%s—¢'Dass | (0) 1.45 (0.56) 1.48b
6| 3740.236 | 6 I | 26728.71 | b4Pus—riDiyg
6| 3738.760 | 8 IT | 26739.27 | bPus—04Phg | (0wy) 1.31w (0) 1.33b
6|3737.002 | 5 IT | 26744.75 | a#Hay—t4Ghs | (0) 0.67 (0) 0.74
5| 3737.426 | 1 IT A | 26748.80 | a‘Dyg—u4D3y | (0) 1.50 (0) 1.52s
4 [43736.00 | 1 26759. 01 | 20Dfis—0Disg
63734428 | 5 IT | 26770.28 | b4Posy—v4Phy
53734286 | 2 26771.30 | a4Pi—1*Sis
63732067 | 1 ITA | 26787.21 | a'Pa—24Phs | (0) 1.46 (0.02) 1.54
4|smroe | 2 II | 26794.71 | #Di%—gDag | (Owi D) 1.49w; C (0) 1.39b
4|373018 | 3 IIA | 26800.74 | a*Da—usDss
6|3720.034 | 4 IT | 26809.00 | atHs—tGhs | (0) 0.82 (0) 0.78b
432417 | 1 26843.98 | bPoy—piFis
4372356 | 1 I | 26848.38 | atHay—tGhyg
6|3723.332 | 3 LI | 20850.05 | WPug—riDis | (1.20) 128 (1.28) 1.32b
a 64— 534
6 | 3722.606 | 3 26855. 29 { i ) }(0) 112
7| 3722.201| 3 III | 26858.21 | z8D31—g*Da?
6|3721.996 | 4 I | 26859.70 | a*Has—t4Glig | (0) 0.93 (0) 0.876
53721440 | 1 26863.71 | a'Pos—yiShg
6 [+3721. 3 TA | 2636434 | atFay—22F3; | (0.38) 141, — (0.06, 0.19, 0.32) 0.8
od i Y Bl 1.01, 1.14, 1.26, 1.39
1.52
4|372092 | 1 I | 26867.50 | b*Pus—riDisg
6|3718.913 | 4 I | 26881.96  1.10
4|3717.5¢ | 1 I | 2689191 | 20G8;—eSHosg
4|3714.85 | 1 I | 26911.38 | a*Hes—#Gis
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
(6] 2 3 (€)) (5) (6) ] )
Zeeman effect
; Int. Temp. = Term
Ref.| Mair A arc class | "7*°™ | combinations
Observed Computed
6| 3713.955 | 5 TA |26017.84 | asFyg—2F%; | (0?wiD) 1.73w; B | (0) 1.75b
4 | 3713.55 1 I 26920.80 | btPois—rDisg
4 | 3713.31 1 11 26022.54 | a4Gai5—s4Gisg
4 [v3711.41 1 1 26936.32 | a!Gas—siGig | (0) 1.34 (0.31) 1.30b
6| 3708.718 | 6 T 26955.85 | a?Hss—u?Hssg | (0) 1.02 (0.04) 1.060
6| 3706.031 | 4 i 26975.39 | a?Hys—u?Hiy | (0) 0.85 (0.19) 0.886
4 | 3705.82 1 111 26976.94 | 280G 3—eSHsg
6 | 3705.037 | 30 I 26982, 62 | aSDas—yoPiy | (0.34, l.ng‘)1 0.48, 1.1, (0.1325),6 1.0&); 0.54, 1.25,
90, 2. .96, 2.
6 | 3704.705 | 60 1I 26085.06 | aSDayss—yoPhs | (07ws D?) 1.33ws A? | (0) 1.24b
6 |3703.993 | 2 1t 26090.24 | a4Pys—14Piy;
6 | 3703.566 | 1002 I 26993.36 | aSDyss—ySP3 | (0?w3 D?) 1.40ws A? | (0) 1.36b
5|3702.231 | 1k 27003. 08 | Gig—/"Grg
4 | 3700.63 tr IIIA | 27014.76 | a2Guys—t4Disg
6 |3699.474 | 3 II 27023, 21 a2(}4;5—1:11§2% (0.77) 0.99w3 (0.93) 1.000
8D 134—y5Pii4
6 | 3695.867 | 40 I 27040, 56 { }(0.22?50.80) 145, 2.01, (0.22%7 0.75) 1.57, 2.07,
(a4F a4~ 22Fhy5) : 3
6 | 3695.331 | 30 b 27053. 51 zﬂga%—ezgm (0) 1.19 diffuse (0) 1.22
28Giy—eSHyg
6| 3604617 | 3 II | 27058.73 {a,Pl%_I4P5%
6| 3692.224 | 50 1T 27076.28 | a®Dayy—y0Phg | (0.48) 1.67w; C (0.33) 1.68b
7| 3690.277 | 40 1I 27090.56 | aDy;—yoPiss | (0.45 1.82, 2.71 (0.49) 1.83, 2.81
6 | 3688.070 | 50 T 27106.77 | a®Day—15Phs | (0.38) 1.57 (0.27) 1.58b
6 [v3687.473 | 12? II? | 2711116 | 28G§g—cSHag | (0) 1.20 (0) 1.41b
4 | 3686.74 1 1L 27116, 51
6| 3686.259 | 8 I 27120.03 | a2Gus—22H3y | (0) 0.98 (0) 0.96s
4 | 3684.35 3 o 27134.17 | 28Gis—eSHug | (0.87)?ws C
6| 3683.114 | 30 I 27143.24 | aSDyy—ySPhyg | (0) 177 (0) 1.72b
53682581 | 0 27147.17 | adFsg—22F54?
5| 3682.064 | [0] 27150.98 | a*Poys—24Pirg
6| 3680.103 | 15 I 27165.45 | 20Gii—eSHzg | (0) 1.02 (0) 1.00s
4 (+3677.08 2 TA | 27187.80 | aiFys—22Fhyg | (0.22, 0.67)? (oi:u,1 1:20‘}%‘0.06, 0.74
7| 3676.693 | 10 I 27190.65 | 28Gis—/*Gag | (0.43)? (0.42) 1396
6| 3675.698 | 20 T 27198.00 | aSDass—y5P3s | (0) 1.67 (0) 1:65s
4 | 3675.49 3 I 27199.56 | 208G —etHang
6 |v3673.392 | 12 jini 27215.06 | 28Gis—eSHag | (0) 0.93 (0) 1.13b
6 |v3672.304 | 8 I 27222.48 | 26Gi—fGag | (0) 1.26 (0.36) 1.300
6| 3671.207 | 10 I 27231.27 | a2Gy—22Hisg | (0) 0.89 (0) 0.88b
6 |v3667.731 | 1 I 27257.08 | 26G3s—eSHag | (0) 0.79 (0) 1.00b
63665137 | 8 I 27276.38 | 28GH4—/%Gug | (0) 1.19 (0.15) 1.24b
6| 3663.582 | 15 i 27287.95 | 20Gi—eSHag | (0) 0.67 diffuse (0) 0.67b
4 | 366201 1 biii 27299. 66 | 20F515—gFarg
4 | 366137 2 111 27304.42 | a2Gu—2*Hiys | (0) 0.96 diffuse (0) 1.02s
4 | 3659.45 2 11 27318, 74
5| 3658.274 | —1? 27327.54 | 28F54—g0Faig
4 (2365747 2 TA | 21333.54 | a!Fug—22Fhg | (0) 125 (0) 1.01b
6| 3656.680 | 6 hii 27339.38 | 26GHs—/ Gag | (0.25) 1.11 (0.06) 1.11b
4 | 365467 2 11 27354.46 | 280F54—gF 55 | (?) 0.48ws diffuse
7| 3652.453 | 2 111 27371. 08 z“gﬁg—}:gs;«g 07wy D) 0.80 w2 A bt
28G3—f%Gag 0) 0.
6| 3648.062 | & I | oraor.28 ({8H A LwD) rweo ({0788
5 | 3648.382 tr = oy 27401. 63 | a?Dasg—u?Fiig
7| 3647.359 | 3 i 27409.32 | biPas—s¢Fhg | (0.63)?
5|3647.157 | Oh 27410.83 | 28Gi—fGrg
7| 3645.626 | 3 I 27422.34
6 |v3644.700 | 8 his 27429.25 | a2Gus—u2Giy | (0) 1.04 (0.52) 1.06b
4 | 3644.34 1 III A | 27432.02
5| 3644.264 | —1 27432. 59 | 2Gi—fGag
6| 3643.859 | 5 L 27435.64 | a?Dyg—uFig | (0) 0.73 (0) 0.74b
413610 | 1 |II | 2rsdnge ([GFBeOTue
6 (23641,082 | 4 1T 27456.57 | 28Gis—[0Gzs | (0.54)2 ws (0.53) 0.19b
4 (3640.392 | 15Fe | IV 27461.75 | 28GEs—f0Gasg
4 | 3640.05 2 1L 27464.38 | 28Fis—goF g
8 | 3639.023 6 155 27472.10 | a?Day—u?Fs | (0) 1.00 (0) 1.045
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TaABLE 1.—Arc spectrum of vanadium (Vi)—Continued
(6] 2 3) 4) (5) ©) (@] ®
Zeeman effect
o Term
Ref.| Xair A Iar;g. Tc?xamég. vyacCm-1 comibinations
Observed Computed
4 | 3638.35 2 jass 27477. 21
6] 3637.762| 3 v 27481. 63 (0) 0.88
5| 3637.240 | —1 27485, 57 | 28Giy—f0Gayg
4 | 2636.95 1 I 27487.78
5|3635.873| 3 1L 27495. 90 0) 1.07
4| 3635.41 2 27499.43 | a'Gayg—p*Diy
4 | 3633.91 3 11 27510.77 | 28Di—g'Fag
53632871 1 27518. 62 {a’fgfgjg;’g;;?
4 | 3632.52 1 27621.20 | 28FG5—goF s
4 |03629. 31 2 111 27545.63 | 28Diy—¢°Fay; | (0.56) 0.85 (0.16, 0.48, 0.80) 0.464
0.78, 1.10, 1.42, 1,74
2.06
4 | 3628.38 1 jass 27552.68 | 2Dgs—gF1g
4 | 3625.58 1 27573.96 | 20Dii—¢8Faig
5| 3624.149 | —1 27584.85 | biFug—q‘Disg
4 | 3622.64 2 111 27596.33 | 28Dg—0°Fsg
5]3619.520 | 0 27620.06 | b*Fa4—¢*Dixg
4 | 3617.29 1 st 27637. 14 | a?Gyg—ulGixg
6|3616.727 | 3 101 27641. 46 (0) 1.01
513610.810 | 0 27686.75 | biFss—gDg
6|3609.296 | 3 111 27698.36 | biPug—wiShs?| (0.37) 1.72 (0.36) 1.81b
5| 3606.694 | 8 II? | 27718.34 | a?Gay—u?Giys | (0) 0.86 (0) 0.88
6 |%3605.578 | 3 111 27726. 93 (0) 0.87
4 | 3604. 09 1 4% 27738. 40
6 | 3600. 024 5 11 27769.69 | a?Das—0?Plig. | (0) 0.99 (0) 1.04b
4 | 3508.11 1 i1 27784.49 | biFag—q'Dig
5| 8595.613 | 1 10l 27803.77 | aaDug—0'Phg | (02wi) 1.15w1 (0.52) 1.15b
6|3502.527 | 3 110 27827. 65 (0) 0.96
4 | 3592.17 il 11A | 27830.43
4 | 3591. 08 1 0L 27838.87 | biPag—q'Dig
5 | 3586.222 | —1 27876.57 | atGug—14Fisg
5|3586.111| 2 v 27877.43
5| 3584.333 | [OA] 27891.26 | biPfg—wiShy
6| 3583.706 | 8 I 27806.14 | a‘Dag—24Phg | (0) 1.20 (0) 1.20b
6| 3582.814 | 3 I 27903.09 | a'Gays—r'Fixg | (0) 1.18 (0) 1.29b
6 [93580.823 | 3 11 27918.60 | a!Gag—rFis | (0) 0.60w; A (0) 0.60b
4 | 3579.31 1 v 27930. 39
4 | 3579.09 2 111 27932.10 | a@tGayg—14Fig
6| 3577.868 | 4 i 27941. 67 | a'Gag—riFiy
6 |¥3575.124 | 3 1L 27963.11 | a‘Gug—riFiy | (0.35) 1.05 (0.44) 1.20b
6| 3574.768 | 3 1L 27965.90 | a?D1s—02Phs [(0)0.86 (0) 0.89s
53574173 | 1 27970.54 | @?Fay—s2Fig
6| 3573.506 | & L 27975.76 | aiGay—q*Fi | (0) 1.34 (0) 1.29b
6| 3572.623 | 2 I 27982.69 | b4Paug—q*Dg?| (0) 1.34 diffuse (0) 1.360
4| 3572.30 1 IIIA | 27985. .8 | a*Dys—z?D3ss
6 |23571.649 | 5 11 27990.32 | a'Gus—q'Edg | (0) 0.87 (0) 1.00b
6|3571.210 | 2 1L 27993. 75
6| 3571.027 | 4 hus 27995.19 | a‘Gsy—q*Fig | (0) 1.29 (0) 1.380
6] 3569.081 | 1 IL A | 28010.45 | a*Pag—t‘Disg
6| 3568.929 | 3 III 28011.65 | a*Gag—¢*Fig | (0) 0.59 (0) 0.59b
4 | 3566. 81 1 28028.32 | a*Gag—riFisg
6 |¢3566.176 | 4 111 28033.29 | a‘Das—2'Ph | (0.38,0.87) 0.26,0.61, | (0.09, 0.28, 0.47), 1.07,
1.04, 1.49 1.26, 1.45, 1.63, 1.82
5 | 3565.480 | [—1] 28038.74 | b4P1y—q*Diy?
5| 3564.98¢ | 1 III A | 28042.64 | a*Fyg—2Dig
4 | 3563. 52 1 v 28054. 19
6]3563.394 | 2 jiss 28055.15 | a‘Gug—¢*Fix | (0.21) 1.13 (0.30) 1.18b
6 [v3562.133 | 2 111 28065. 08 | @?Fa—s2Fig | (0) 1.08 (0.35) 1.08b
4 | 3561.40 1 1L 28070. 88 (0.71) 2wz B
6| 3557.164 | 2 1L 28104.29 | a'Dyg—y?Piy
7|3566.241 | 4 1L 28111. 58 (0) 1.27
6| 3555.735 | 2 I 28115. 57 | a‘Pys—w?Di| (0.17, 0.79) 0.33, — (0.122:101.783 0.40, 0.92,
6| 8555.140 | 3 I 28120.30 | a‘Piyg—tDfs | (0.84) 0.82,72.49 (0.85),0.85, 255

73059—36——11
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TaABLE 1.—Are specirum of vanadium (V1)—Continued

(6)) 2 (3) 4 (5) (6) ) (8)
Zeeman effect
3 Int. Temp. % Term
Nair A are dass | "7 | combinations
Observed Computed
6| 3553.274 | 6 1I 28135.06 | a‘Pag—t'D3y | (0.50) 1.4120; C (0.48) 1.44b
5| 3552.814 | [2] 28138.69 | a!F35—19Di
5| 3552.598 | 1 111 28140.40 | b*Pis—q*Diyg
6|3551.534 | 3 111 28148.84 | a?Pyg—uFayg | (2) 0.35wg A (0) 0.30s
5 | 3548.696?| Oh 28171.35 | b*Posg—q*Disg
4 | 8546.78 it 28186.56 | bFag—12F5
6|3545.339 | 8 11 28198.02 | a‘Ppg—1*Diyg
6| 3543.498 | 8 I 28212.66 | a‘Pog—tDGg | (1.28)1.25 (1.29) 1.30b
5|3543.171 | [1] 28215.27 | aiF5—25Dig
6 |"3542.656 | 1 II A | 28219.38 | a‘Dys—24Pgy
5 | 3541. 239?([—1] 28230.67 | b4Pos—g*Disg
5| 3541.150 | [0] 28231.37 | a‘Fas—28Dhg
6 | 3540. 534 il II A | 28236.28 | a*Das—24Piy; | (0) 0.68 (0) 0.72s
5| 3536.036 | [3] 28272.20 | @{Fa—a5Djy
73534739 | 1 IT A | 28282.56 | a‘Dog—a¢Phys | (1.25) 1.24 (1.26) 1.26b
6 |03533.759 | 6 1I 28290.42 | a*Poy—#‘Diy | (0) 1.14 (0) 0.83b
7| 3533.666 | 10 I 238201.16 | a‘Paus—1*D3y5 | (0) 1.14 (0) 1.106
5 | 3530.869 | —1? 28313.58 | atFrs—asDgyg
6| 3520.743 | 10 1I 28322.62 | aiPus—*Diyg | (0.19, 0.56) 0.71,1.12, | (0.19, 0.56) 0.7, 1.14,
1.49 1.51, 1.89
5| 3520.474 | [2] 28324.77 | afFag—128Dsy
53528198 | 1 111 28335.01 | biF14—s'Gig
4| 3527.74 1 28338.73 | @*Dug—aiPiy
6 | 3525.767 1 jiss 28354.55 | biFa5—siGiig | (0) 0.93 (0) 0.89b
5| 3524.009 | [0] 28368.69 | atF1s—25Diyg
6 |v3522.568 | 3 111 23380.30 | biFs—s'Ghg | (0) 1.18 (0) 1.33b
7 (+3519.165 | 3 111 28407.74 | bFug—s'Gog | (0) 1.23 (0) 1416
4| 3518.12 ir v 28416.20 | b*Pays—aP3i?
4 | 3516.20 1 v 28431.71 | bAFy4—8Fii
5 | 3514.629 | —1 28444.40 | atF3—a3Dg
4| 3511.87 1 28466.75 | bH 55— s?Hisg
6| 3506.845 | 3 111 28507.55 | a?Poys—0?Piy | (0.35) 0.99, 1.65 (0.35) 0.99, 1.69
6| 3505.694 | 6 1L 28516.90 | a?Pus—o?Piis | (0.30) 1.20 (0.20) 1.270
4 | 3505.24 1 3% 28520. 59
6 | 3503.181 1 jiss 28537. 35 (0?w1D) 0.80w; B
6| 3501.489 | 4 111 28551.21 | a?Poyg—w?Sh | (0.39) 1.02 (0.43) 1.07b
6 v3500.818 | 3 111 28556. 61 | b2Hss—s2Hy | (0) 1.01 (0.63) 1.01b
4 [3500. 32 1 v 28560.66 | a2Pus—w2Sis | (0) 0.95 (0) 1.12b
4 | 3499.00 1 2857143 | aiGag—piFis | (0) 0.65
6 [v3498.198 | 3 hiss 28578.00 | a!Gag—piFsi | (Ow1 D) 0.94w1 A (0) 1.35b
6 |23496.939 | 3 111 28588.28 | b2Hyg—s'Hiy | (0) 0.96 (0.37) 0.96b
4 | 3496.25 1 v 28503.90 | a‘Gay—piFig | (0) 0.56 (0) 0.58b
4 | 3491.39 tr v 28633. 68 | a‘Gay—piFs
4 | 3490.25 1 A% 28643.04 | a‘Gag—p*Fhg
6 | 3480.466 | 4 111 28649.51 | a!Gs—p*Fig | (0) 1.07 (0) 1.04s
6| 3487.008 | 2 1L 28669.70 | a2Pos—02Pgys | (0.23) 0.88 (0.25) 0.89b
5| 3485.867 | 6 111 28679.00 | a?P1y4—02Pgig
713482188 | 1 v 28700.40 | a'Gas—p*Fig | (0.59) 1.16w2 (0.67) 1.23b
4 | 3480.78 1 28721.03 | asGais—0tDiig
5 | 3465.243 tr v 28849.77 b*g‘m—p;gau
a*Fus— 9Pl
6| 3463.393 | 2 II A | 28865.19 {b,Fm_p,D;x
7346166 | 125R Ni| II 28879. 63 (ag%z;;—wjgz%>
4Ry —piDiyg
5| 3460.009 | 1 IIT A | 28802.66 {aGDu;—xin"x
6 | 3456.917 4 111 28919. 26 aist—tﬂ{HSﬁ
4| 345580 | tr IV | 28028.57 {g‘g;’;:;ﬁg%’:
5| 3455.585 | 1 v 28930.40 | biFs5—piD5?
6| 3455.211 | 1 v 28933.54 | @?Fas—q?Giig | (0) 1.05 (0) 0.978
6| 3454.881 | 3 v 28936.30 | b?Hiug—q*Ghs | (0) 0.88 (0) 0.95b
4 | 3453.51 1 v 28047.75
4 | 3452, 98 tr v 28952. 23
5 | 3450. 504 1 28973.00 | a‘Fag—y°Pig
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TaABLE 1.—Arc spectrum of vanadium (V1)—Continued
1) (2) 3) 4) (5) (6) (7 (8)
Zeeman effect
2 Int. | Temp. 5 Term
Ref.| Moir A arc class | 77*°™™" | combinations
Observed Computed
5| 3449.511 | Oh 23081.34 | a4Dug—w?Disg
4 | 3447.00 tr | IV | 2000173 | atGay—riGis
6| 3445.812 | 2 IV | 2001246 | 6*Hss—g?Gls | (0) 0.99 (0) 1.086
4| 3444:86 | 1 IV | 20020.50
4344355 | 1 IV | 2003154 (0) 0.99
5| 3442.07 | 1 29036.76 | atDyis—w?Dig
6| 3442317 | 2 U | 2004192 | atDu—tiHDs " | (0) 091 (0) 0.900
a‘Do1;—wDiy
6| 3442.006 | 2 IV | 20044, 54 { P
5| 3439.650 | [—1hp?] 20064. 35 | aiTars—yoPig
4 | 3438.99 & | IV | 28070.02
5| 3137.876 | 2 20079.42 | @?Fa4—q?Gig
6| 3137779 | 1 IV | 29080.25 | a?Hlyg—taHg
5| 3436.080 | 1 20004. 62 | aiFs5— 1Pl
4343205 | 1 IV | 20128.78 | b¥Pass—piDisg
5| 3423.490 | —1 20159. 03 | a4Faig—yoPhg
5| 3127.486 | 1 IV | 29167.67
432109 | 1 20170.96 | 20G34—g*Fag
4312673 | 1 III A | 29174.08 | a*Dag—w?Dig
6| 3425.958 | 1 I A | 29180. 58
6| 3125.287 | 1 IV | 29186.30 (0) 0.87
6|3425.012| 6 I | 29188, 14 (0) 0.96
6| 3123.867 | 3 OI | 2919842 | a?Hsy—s2Giy | (0) 1.02 (0) 1.03b
5| 3423.328 | —1h 20203.00 | aiFiss—y0Piyg
6| 3418.517 | 5 11 20244.10 | a*Dasg—4D3g | (0) 142 (0) 1.46b
6| 3417.069 | 5 1I 20256.50 | a*Dng—t*Dii; | (0) 143 (0) 1.48b
6| 3416.541 | 2 I A | 2026104 | a2Gasg—02Fii
/3414.77 | 10RNi| II | 20276.18 |(a4Dus—w?Dis)
6| 3t14.20L | 5 I | 2928106 | afDyg—8Disg | (0.56) 0.58, 1.1 (0.60) 0.60, 1.79
4341376 | 1 IV | 29284.81 | béFp—riFig
4 341096 | 1 IV | 29308.92 | b*Fug—riFisg | (0) 0.77 (0.27) 0.490
@?Doyg—12F314
6| 3409.098 | 4 I | 29324.89 {b‘sz—T‘Fix
4| 3408.46 | 1 I A | 29330.41
6 | 3408.001 | 3 TIL | 20334.34 | biFy—riFhg | (0.63) 1.07wa © (0.74) 1.09b
6| 3406.838 | 6 III | 20344.35 | a'Doy—Diis | Unaflected (0.12) 0.12
5| 3406.617 | 2 20346.24 | b4Pyg—piDis
6 | 3405.160 | 6 I | 29338.80 | @*Dug—tDiss | (0) 1.14 (0) 1.18b
6| 3404964 | 2 v | 2030040 [{4R—ETES ko) 078 (0) 0.78
6| 2403.364 | 5  |TIII | 29374.20 | biFgs—riFig | (0.23) 1.23 (0.19) 1.28b
5| 3402:977 [ 0 20377.63 | biFas—qiFiig
6| 3402572 | 9 II | 29381.13 | a#Dayy—t4Diig | (0) 1.20 (0.04) 1.34b
5 | 8402.367 [ —1 29382.90 | b4 Fas—g Fhg
5 | 3401.894 | —1 20386.99 | bAFys—q*Fig
6| 3401.345 | 2 IT | 2939173 | a2Hys—s*Ghs | (0) 0.87 (0) 0.88b
6 | 3400.306 | 12 IT | 29399.94 | a$Days—tDig | (0) 1.34 (0.12) 1.370
5| 3400.200 | 1 20401. 63 | b4F1g—qiFig
6|3398.212 | 1 IV | 20418.80 | b4Fas—qiFs | (0) 0.95 (0.26) 0.99b
6| 3307.845 | 4 I | 20422.00 | afDoyg—#Diig | (0.56) 0.56, 1.69 (0.59) 0.59, 1.77
6|3307.58 | 6 II | 20424.28 | @éPag—wiPisg | (0) 1.48 (0) 1488
6| 3306.514 | 3 IV | 29433.54 | b'Fg—q!F5g | (0.34) 1.13w1 (0.50) 1.14b
5 | 3396.224 | —1 20436.05 | b4Poyg—piDisg
biF1s—q!Fg
5| 3395.52 | 3 I | 2044211 { P S s
4330476 | 2 IV | 20448.75
53392720 | 1 20466.37 | biFus—qiFix
4339245 | 1 20468.80 | b4Fag— 04 Fisg
a4 Poyg—ultFig
5| 3391614 | on 20476. 06 {wPo%_p‘Di,%
6 | 3390.767 | 6 I | 20483.42 | a/Duy—Diss | (0) 1.44 (0) 1.44b
7 [¥3390.388 | 2 ID | 20486.72 | a?Gys—02F5g | (0) 0.95 (0) 1.34b
4 | 3389.50 r | IV | 20404.43 {a‘;g;;f:;jg’;g
6| 3387.386 | 2 IV | 20512.85 | biFs—g¢Fis | (0) 1.14 (0) 1.22b
5| 3386.910 | 0b 20516.99 | a*Pag—uFisg
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
(€] )] 3) @ ()] 6) m ®)
Zeeman effect
? Int. Temp. = Term
Ref.| Nair A arc class | ”**<°™™ | combinations
Observed Computed
6|3384.602| 5 111 29537.12 | asDay—t'D3y | (0) 1.42 (0) 1.356
4| 3379.35 2 v 29583. 00 (0) 1.08
6|3377.620 | 15 i 29598.10 | a4Payg—w!Phg | (0) 1.49 (0.07) 1.54b
6| 3377.308 | 10 1L 29600. 12 | a*Pus—wiPhg | (0.45) 1.21, 2.11 (0.43) 1.2,2.13
6 | 3376.059 | 8 I 20611.86 | atPyys—w*Piy | (0) 1.59 (0.14) 1.65b
6| 3374.036 | 3 111 29629.62 | a‘Pus—uiFiy | (1.70) ¢, 1.06, 2.21 (0.2582,8 1.74) —0.04, 1.12,
4 | 3372.80 | IV A | 20640.52 i
613371118 | 3 v 20655.27 | b?Pug—u2Shs | (0.29, —) 0.94, 1.63 | (0.34) 1.03,1.70.
5(3370.196 | 1 20663.37 | a*Prg—utlsy
4| 3369.0 i v 20673.90 | abDeys—22855
4 | 3367.04 | v 29691. 21
6| 3366.875 | 4 1I 29692. 64 | a*Pog—wiPhy | (0) 2.54 (0.01) 2.58b
6 | 3365.556 | 10 i1 29704.27 | a*Poy—w!Phg | (0.46) 1.7, 2.05 (0.50) 1.10,2.10
6 [v3363.551 | 4 1L 20721.97 | a'Poyg—usFiy | (1.07) 1.07, 1.56 (1.02) 0.48, 1.56
433621 1 v 29734. 80
6 | 3356.358 | 10 1 20785.67 | atPig—wiPhy | (0) 1.38 (0) 1.38b
4 | 3345.01 tr v 20886. 70
4| 3342.28 2 v 29911. 10
4| 3340.17 1 v 29929. 99
4 | 3336.79 2 v 20960.30 | biFa—piFiy | (Pw2) 1.40 (0) 1.39
43336.350 | 2 v 20964.29 | biF55—piFs | (0) 1.01
5 | 3336.212 1 v 20965.53 | b*Fay—2Piy?
4| 3334.14 tr v 20084.11 | b*Fug—piFig
43333573 | 2 jiss 29989.24 | biFys—piFisg
5 | 3332.449 ir v 20999.36 | b'Fa—piFiy
6 [v3329.858 | 12 I 30022.71 | a*Pag—24Shg | (w2D) 1.02w3 A (0) 0.88s
6 [v3328.404 | 2 v 30035.82 | b4Fs5—piFs | (0) 1.17 (0.59) 1.12b
6]3327.083 | 2 v 30039.62 | b2Pog—0285s | (0.67) 1.36w1 A (0.68) 1.35b
4| 3327.14 ir v 30047. 26 (0) 1.06
4 | 3326.38 1 v 30054.13 | a?Hay—q'Fiyg
5 | 3324.489 1 30071.19 | b4Fa—p*Fig
63324393 | 3 pins 30072.05 | a?Hag—r2G35 | (0) 0.77 (0) 0.765
5|3324.208 | 1 v 30073.73 | a?Pus—12Fsy
63321684 | & 1L 30096.58 | a2Hz—r2Giy | (0) 0.91 (0) 0.910
613320.140 | 3 jins 30110.58 | a‘Pas—s‘Diyg | (0.23, 0.66) 2wz B (0.23, 0.68) 0.87, 1.33,
4 | 3319.77 1 v 30113.95 | b*Fas—0'Diig 5%
6| 3319.010 | 4 1L 30120.82 | biFuy—piFiy | (0) 1.19 (0.04) 1.32b
4 | 3315.87 1 v 30149.36 | b*Fay—0'Diy
4| 3313.97 3 v 30166.64 | b'Fag—0'D5g | (07wy) 1.14 (0) 1.06b
4| 3313.00 2 101 30175.48 | aPag—s'Diy | (0.48) 1.37w1 (0.48) 1.440
613309.179 | 8 1L 30210.31 | a*Pygs—z4Siy | (0.32) 1.75 (0.42) 1.85b
4 | 3308.89 1 v 30212.95 | b*Fs5—0'Diy
6| 3308.250 | 3 1L 30218.79 | a*Fyy—yiGiy
5| 3305.101 | Oh 30247.58 | a‘Pis—vDiy
513200.972 | 2 jing 30204.59 | a*Pag—0?Diyg | (0.96)7ws (0.90) 1.34b
5 | 3299.588 0 30208.12 | a*Piy—s‘Diy
51 3299.256 | 1 v 3030117 | a*Pas—siDiig
6| 3299.089 | 3 jis} 30302.60 | a‘Piy—1iShy
6| 3208.147 | 15 1L 30311.37 | a‘Fiu—yiGsy | (0) 1.07 (0) 1.05b
53205788 | 0 30333.05 | a‘Py—s'Diy
5 (43295.465 | 1 v 30336.02 | a?Gyg—2Ghyg | (0?) 1.17 (0) 1.53b
5| 3292.561 | Oh 30362.78 | a*Pug—siDig
6| 3291.678 | 4 it 30870.93 | a*Fas—yiGii
5| 3280.525 | —1 30390.80 | a‘Piy—siDig?
6 [v3288.435 | 2 1L 30400.88 | a2Gag—v2Hig | (0) 1.00 (0.96) 1.006
6| 3284361 | 6 IIL 30438.58 | @Gus—12Giss | (0) 1.06 (0.33) 1.08b
6 | 3283.311 | 15 L 30448.32 | a*Fay—y!Giy | (0) 1.01 (0) 1.01b
6|3277.939 | 5 II A | 30498.22 | a'Fag—1*Giy
5|3277.791| O 30499. 59 | 62Pps—12Dig
7|3213.025| 7 1L 30544. 00 | a2Gag—£2G5g | (0) 0.86 (0.07) 0.89s
513272188 | 1 101 30551. 82 | a?Dig—q'Fiy
6| 3271.635 | 12 i 30556.98 | a‘Fag—y*Ging
4 | 3271.39 3 IiI 30659. 27 | a2Gyg—v*Hiy
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
(¢Y) 2) 3) (6} (5) 6) (@) 8)
Zeeman effect
Int. Temp. = Term
Ref.| Aair A are class | *r2e®™~ | combinations
Observed Computed
8| 3206.078 | 4 I | 30608.97 {2:8:’;:3%%“
6| 320687 5 IV | 30610.76 | a?Fys—2Diss | (0) 1.00 (0) 1.006
6| 3263.238 | 15 I | 30635.62 | a'Fi—yiGiy
6 | 3262003 | 5 III | 3064664 | a2Gayg—t2Gisg
6| 3261080 | 6 LI | 30655.88 ©0) 1.1
5 | 3260, 8897| —1 30657. 67 | a3Gus—t4Gisg
5 | 3260.382 | —1 30662, 44 | a2F334—12Dise?
6 |3260.531 | 5 III | 30670.44 | a4Day—wPis | (0) 1.02 (0) 0.98s
5| 3256.779 | 1 IV | 30696.36 | a?Fys—t2Disg
4|3256.46 | 1 IV | 30699.33 (0) 1.13
6| 3255649 | 9 I | 30707.02 | a*Dag—w'Pi | (07waD) 1154 (0) 1.236
5 |43254.783 | 10 I | 3071518 | afFoq—2'Fhy | (OwD) 09024 dif- | (0) 1405
use
4|28 | 1 v | 307a.30
6 | 3250. 033 2 III @?Gapg—t4Qig
5| 3240.930 | 3 Sorer 08 4Dy~ Pl
5| 3240.790 | o 30762.38 | a3Gysg—t4Gisg
6 [43249.567 | 10 II | 30764.49 | a*Fig—2*Fg | (0.61) 1.11w:0 (0.15) 1.300
6| 3218.606 | 3 or | 3077273 {Z&‘%’;‘;’%ﬁi"
432168 | 1 IV | 30790.42 | a*Diy—utFisg?
5 |3243.957 | 1 30817. 69 | a2Gsg—t4Qisg
63243214 3 I | 30824.17 | asDoss—w Py | (1.29) 1.26w,0 (1.29) 1.20b
8| 3242083 | 1 I A | 30835.98 | atDoyg—w*Piy
6 |3241.167 | 4 I | 30844.22 | a*Dasg—wiPhsg | (0.49) 1.43w30 (0.37) 1.43b
5| 3238804 | 1 IV | 30865.86 | a2Gag—t4Gisg
4323473 | 2 IIL | 30005.59 | a!Fig—z4Fig
53233497 | 1 30917.38 | b2Pyg—t1Disg
6 |43233.183 | 6 ITI | 30920.37 | a?Gug—uFis | (0) 0.96 (0) 1.16b
6|3230.615| 6 II | 30944.67 | a‘Fus—24F5 | (0) 1.18 (0.03) 1.20b
5| 3230441 | 1 30946.62 | a4Dysg—w!Plg
5| 3220.604 | 4 IV | 30054.64 | b2His—22I3; | (0) 0.90 (0) 0.915
53228182 | 3 I | 30968.28 | a?Gug—t4Ghss | (0) 1.86 (0) 1.76b
6| 3227.408 | 4 IV | 30975.71 | teHys—2lis | (0) 0.99 (0) 1.006
6|s2ru7| 3 | 3097850 @G is—uHiy
6| 3226106 | 4 II | 30988.20 | a4Fyq—24Gis
4322583 | 1 I A | 3099276
5 | 3225.490 | 1 3099412 | adFyg—29Fhg
6|3218.874 | 5 I | 31057.83 | a?Gus—utFiy | (0) 0.89 (0) 0.93b
5| 3218.355 | 1 IIT A | 31062.84 | a4Fag—zFiyg
8 [43217.113 | 10 1?7 | 31074.82 | a'Fsi—z'Ghs | (0) 1.08 diffuse (0) 2.04b
6|3215.379 | 4 I | 3109159 | aFag—r'Fhg | (0) 0.98 (0) 1.01b
6 (03213939 | 2 I | 31105.52 | a2Dayg—t2Phg | (0) 1.12 (0) 1.12b
6| 3212.437 | 15 I | 31120.06 | a?Gug—uiHss | (0) 1.02 (0) 0.90
58211509 | 1 I | 31128.47 | a?Gayg—uFiy
53211323 | 0 31130.85 | a*Fug—2*Fisg
53210427 | 2 IV | 31130.54 {ZZB;ZI‘,?%‘?,‘ Jo 112 (0.38) 1.10
5| 3210.006 | 4 II | 81142.75 | a*Hug—riGig | (0) 0.76 (0) 0.76b
6 | 3207.415 | 20 I | 31168.79 | a4Fig—24Gig | (0.58) 116wz O (0.59) 1.20b
5| 3206.923 | 1 IV | 81173.56 | a2Dus—piFhyg
6 [+3205.581 | 15 I | 31186.61 | a?Gssg—uHix | (0) 0.93 (0) 0.80b
5| 3205257 | 5 III | 31189.76 | a4Hyg—riGs | (0) 0.90 (0) 0,90
63204193 | 3 I | 3120012 | a4Fug—24Fhg | (0) 0.36 (0.03) 0.39b
6 | 3202.383 | 25 II | 31217.76 | a*Fug—24Ghyg | (0.55) 1.04wz C (0.74) 1.086
7| 320n27| 2 TIIA | 31229.03 {:,‘g;g:’,‘fggﬁ
6 |3199.819 | 6 I | 31242.77 | asHug—r4Gls | (0) 0.99 (0) 0.99b
6 | 3198.012 | 20 I | 31260.43 | a'Fpg—2'Gix | (0.62, 1.17) 0.22,0.73, | (0.23, 0.71, 1.19)
117, 1.68 Z0.18, 0.30, 0.77,
1.24, 1.72
4319492 | 1 IV | 31200.67 | b4Pyss—téPhig
4|3194567 | 1 IV | 3120411 | a4Hyg—riGisg?
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TABLE 1.—Arc spectrum of vanadium (V 1)—Continued
1 2 ®) 4 (5) (6) (@] ®)
Zeeman effect
Int. Temp. =5 Term
Ref.| Nair A are class | VvaeCll ; combinations
Observed Computed
4 | 3194.40 2 v 31295.77
6| 3193.919 | 6 11 31300.48 | atHps—riGl | (0) 1.15 (0) 1.16b
7| 3189.078 | 1 v 31347.99 | a?Pog—u?Piig )
6| 3188.096 | 3 v 31357.64 | a?Pis—uPiig | (0.67)? un (0.65) 1.43
6 |93185.404 | 40Ra | II 31384.17 | a*Fys—24Gy | (0.45) 0.68, 1.50? (0.12) 1.02b
6 |¢3183.995 [(150R)a | II 31308.03 | a‘Fi;—1r'Glg | (0.59) 0, 0.62, 1.33 (fobmg,9 0.(}97)z 0.34, 0.48,
8 | 3183.96 |(125R)a | II 31398.38 | a‘Fay—14Fiu
6 |¢3183.415 [150Ra 11 31403.78 | atFa—aiQhs | (0.34) 0.55, 1.15 (0.05) 0.88b
8 | 3182.76 1 v 31410.19 | a‘Day—s'D3ig
8 | 3181.63 1 v 31421.35 | a‘Day—s*Diig
4 | 3180.56 1 v 31431.91 | a?Dyy4—t2Phy
4 | 3180.09 1 v 31436, 56
8 | 3177.83 1 v 31458.90 | e'Dug—s*Diy
8 | 3169.6 i1 v 31540.77 | a*Dass—0Diig
4 | 3165.59 3 v 31580.61 | b4P1g—t4Piy
8 | 3164.5 1 v 31501.46
4| 3163.89 4 v 31597.57 | b4Pug—t4Ply
8 | 3161.9 sH | IV 31617. 55
4| 3159.87 D v 31637.76
8 | 8158.77 [ v 31648.77
8 | 3156.89 2h v 31667.62 | aiPag—t4Fiy
4 | 3156.19 10 v 31674. 64 (0) 1.15
8 | 3153.54 5H | IV 31701. 25
8 | 3152.75 2H | IV 31709. 19
4 | 3150.59 5 v 31730.92 (0) 0.83
8 | 3150.03 °2H | IV 31736. 56
8 | 3147.97 SHGE TV 31757.32
6| 3147.255 | 8 v 31764. 56 (0) 0.65
8 | 3146.8 1H | IV 31769. 23
8 | 3145.65 [1] v 31780.73
8 | 3143.2 1 v 31805. 60
4 | 3139.97 4 v 31838.21 | a?Piy—p'Fhs?
4| 3139.04 3 v 31847.64 | a?Pug—piFiyg
4 | 3138.50 3 v 31853. 12 a;gm—tﬂgjy
a?Prg—piiag
8| 318517 | 2 IV | 3188694 {a,Dm_z,sfM
8 | 3134.54 1 v 31893.45
8 | 3133.0 1H | IV 31909. 12
8 | 31319 1H | IV 31920.33
8 | 31313 1 v 31926. 44
8 | 3123.25 1 v 32008.71 | a‘Day—bFiy
4| 3121.78 4 IILA | 32023.78 | a*Pay—0viPiy
8 | 3116.35 1 v 32079. 56
4| 3112.93 8 IIL 32114.79 | a4P1s—v'Phy
8 | 3112.13 3 v 32123. 04
8 | 3110.9 1 v 32135.74 | a?Poy—t?Phy
8 | 3108.56 [1] v 32159.92
5|3107.142| 5 v 32174.61 | a‘Pag—r‘Diig
4 | 3106.12 5 v 32185.18 | afPay—v'Phy
4 | 3103.99 6 v 32207.26 | a4Puy—v'Phy
8 | 3103.60 1 v 32211.31 | atPug—v'Piyg
8 | 3101.4 1 v 32234.15
8 | 3099. 59 2h v 32252.96
5 | 3096.763 | —1 32282.44 | 28F35—hoGay
8 | 3096.04 2 v 32289. 03
4 | 3095.90 5 1L 32201.40 | a‘Pyg—~riDiy
6 | 3094.699 | 20 juss 32303.98 | a‘Poy—0v'Piy
4|3093.79 | 25 11L 32313.41 | a'Pyg—riDiyg
8 | 3093.24 6? IiL 32319.16 | a'Fas—24Diig
8 | 3092.85 1 1V 32323.33
4 | 3092.72 8 111 32324, 64
6| 3091552 | 15 I 32336.85 | a‘Fy—2iDiyg
8| 309L.42 | 20 I 32338.28 | a‘Fag—24Dig
4 | 3090.81 4 III A | 3234466 | a'Fys—24Hig
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TasLe 1.—Arc spectrum of vanadium (V 1)—Continued
1) (2 (3) (€] (O] (6) (7 ®)
Zeeman effect
5 Int. | Temp. 3 Term
Ref.( AairA arc | class | ""*®™7 | combinations
Observed Computed
5| 3090.538 3h 11T 32347.46
8 | 3090.40 [1] Vi 32348.96 | a‘Fis—24Diyg
a4Pys—riDiyg (0.68)w3
6(3080.134 | 25 | III 32362, 16 |{ B obs
6 | 3088.119 | 30 II1 32372.81 | afPiyg—0v'Phig
4 | 3087.49 2h IV 32379.44 | 28F35,—h8Gyg
6 | 3087.072 | 15 11T 32383.79 | a‘Poys—riDig (1.25) 1.28 (1.28) 1.32b
5 | 3085.923 1h v 32395.84 | 20F35—hSGay4
6 | 3084.384 | 20 11T 32412.01 | a4Payg—2%g
6 | 3083.542 | 30 111 32420.87 | a‘Pag—riDig
5 | 3082.109 | 50r I 32435.92 | atFag—wiFig
5 | 3082.010 6 v 32436.96 | a?Hsg—s2Hiig
4 | 3080.34 12 111 32454.57 | a*Pig—riDiyg (0.65) 0.54, — (0.70) 0.50,1.90
4 | 3080.16 6 111 32456.46 | a‘Fpg—aiDiyg
5| 3079.365 | 4 IT A | 32464.83 | atFgs—z4Hisg
8 | 3077.86 5h I 32480.71 | 28F4—hoGarg
4| 3077.73 6 IV 32482.09 | a?Dyyg—s2Fig (w1 D) 0.72 w1 A
8 | 3076.69 5h v 32493.06 | 20F35—hoCGag
8 | 3076.63 4 11 32493.70 | a‘Pay—02Ply
atPug—riDig
6|3075.935 | 8 |1 | 3250104 {(z°F§>;— o)
6 [3075.269 | 10 111 32508. 08 | a?Hgs—s2Hirg (0) 0.84 (0.45) 0.95s
8 | 3074.83 8h 18% 32612.71 | 28F35—hoGpig
8 | 3074.06 104 v 32520.85 | 28F515—hoGeig
A Fa—wiFig (0) 1.68s
6| 3073.825 | 60r I 32523.35 {a,Fm_ DL, }(w: D) 1.60w; B {(0.61) b
8 | 3072.73 2h IV 32534. 93
8 | 3070.88 2 IIT A | 32654.52 | a*Fag— 2 Hiyg
6 | 3069.048 | 30r 1 32567.60 | a'Fyg—2Diss | (0.52) 1.22w3 O (0.52) 1.285
5 |43067. 117 6 IVE | 32594.46 | a?Day—s'Fig
8 | 3066. 51 20 I 32600.90 | atFas—wiFiyg
6 [v3066.373 | 125R | II 3260238 | adFys—wiFis | (0.30) 1.05,1.41 (0.07),1.29b
6| 3063.725 | 12 vg 320630. 57 | atFag—22Piig
4| 3000.93 2 III A | 32660.32 | afF;34—24Diyg
6 | 3060.457 | 125R Bl 32605. 40 | atFas—wiFig
8 | 3056. 59 [1] IV 32706. 67
6 [v3056.339 | 100R 1I 32709. 42 a‘Fz;g—-w‘P’E;; (0) 0.87 (0) 1.01b6
a‘lF15—21Phig
8 | 3054.89 1 IV A | 32724.86 a$P13s—wSisg
8 | 3053. 65 80R II 32738.26 | atFis—wiliy ((0.30 1.78b
{ afFas—14Disg < 2 .
6 [3052.105 | 20 | szrss.en ({20 (10.92u0 B) 1.86wa © [{{088) T 160
8 | 3051.39 tr IV A | 32762.45
6 [43050.883 | 35r 11 32767.90 | afF14—22Piy (0) 1.13 (1.15) 0.81b
6 | 3050.396 | 25 v 32773.13 | a?Ga—12Fhg
8 | 3050.33 1 v 32773.88 | aiPiys —0?Piyg
8 | 3047.21 [1] v 32807. 43
6 | 3044.938 | 50r II 32831.87 | afFz—wiF] 0) 1.39 (0) 1.48b
s :% ffe 0.30, 0.91) 0.10, 0.70,
6 | 3043.553 | 50r II 32846.80 | a‘Fi—wiFi | (0.54w2 B) 1.14w3 C { 1.31, 192
6| 3043.123 | s0r 1T 3285144 | a4Fy—wiFhg | (w1 D) 1.5%w; B (0) 1.61s
©(3042.672 | 15Fe | III 32856. 31) | (a2Ha35—¢2Gl15)
4| 3041.83 8 v 32865. 44
8 | 3040.13 1 IV 32883.81 | a‘Day—t4Fiy
8 | 3039.46 11 BV 32891. 06
573039305 | 1 32892.72 | a?Hsy—q?Gig
6 | 3038.710 | 10 v 32899. 16
8 | 3038. 06 [1] v 32006. 21
a*Day—t'Fg
5 | 3037.372 2 32013. 65 {aGsz—MDin
8 | 3033.75 [1] 1V 32952.94 | atDyg—tiF5y
6 | 3031.009 | 10?7 IIT 32082.75 | a?Gay—12Fiy (0) 0.86 (0) 0.93s
8 | 3030.93 5? IIT A | 32083.60 | a‘Fag—y2Giyg
4 | 3027.07 2 IV 33025. 64
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued

AN DOHNWOD ACTDD OO0 COHO0000S COCODMHCO COM IR0 DR 00N 0000 000000  CuisUud 0o

HO000 B DTS

) 3) 4) (5) (6) (©)] ®)
Zeeman effect
Int. | Temp. =7 Term
air A arce class | *®™m™ | oombinations
Observed Computed
3022. 77 10H v 33072.61 | 28G—g°Geig
3021.78 6 v 33083.45 | a’Gus—12Hiy
3016. 392 1 IV A | 33142.56 | atFyg—22H55?
3016.17 | 20 111 33144.96 | a*Pag—wiSix
3014. 972 1 IV A | 33158.17 | a'Fayg—y2Tsy
3014.33 | 15H | IV 33165.19 | 28GEg—f®Hrg
3014. 19 4] IV A | 33166.73
3011. 58 1 v 33195.46 | a?Pys—s2F3y;
301140 [2] v 33197.44 | 20G55—g6Gsig
3010. 84 [1] v 33203. 62 | 26Gi—g0Gag
30009. 66 [1] v 33216. 63 | 28Gis—00Gay
3006. 90 5H | IV 33247.11 | 28G315—fHoyg
3006. 34 6 v 33253.30 | a?Gag—t2Hiy
3006. 24 5 H v 33254.41 | 28Gi—f0Hsy
3004. 82 10 v 33270.12 | a‘Dag—v4Piig
3004. 33 4 IV A | 33275.55 | a*Dg—0viPdi
3003. 288 5 IV 33287.16
3002. 65 8 IIT 33204. 27 | a‘Day—0iP3y
3002. 450 6 v 332986. 47
3001. 90 10H v 33302.58 | 26G3s—f0Hag
3001. 05 1h v 33312. 02
3000. 566 ir IV A | 33317.36
2999. 20 12 IIT 33332.55 | a‘Piyg—w!Siy | (?) 1.74 (0.36) 1.82s
2998. 62 4 v 33339. 00 | a*Doy—0v4Pii4
2997. 87 5H | IV 33347.83 | 20Gi—f"Hsg
2997. 08 3H v 33356.12 | 26Glis—f0Hay
2996. 48 6 IV 33362.80 | a?Gyg—s2Giyg
2995. 617 4 v 33372.40 | a'Dyg—viPiy;
2994, 61 2h v 33383. 63
2994. 50 1 v 33384. 86
2994. 01 il IV A | 33390.32 | a*Fas—12F3y
2092. 79 tr] | IV 33403. 93 1
2991. 14 2 v 33422.35 | aDay—riD3y
2990. 93 8 IIT 33424.69 | a‘Pos—wiSiy
2990. 31 1 v 33431.62 | a‘Days—0viP3y
2082. 18 2 v 33522.74 | a*Duyg—riDiy
2081. 537 0 33529.99 | a‘Day—riD3y
2979. 21 2 v 33556. 15
2978. 936 4 v 33559. 27 | atDag—riDsy
2977.550 | 257 I 33574.90 | a‘Fyg—wiD34| (?) 1.12 (0.03) 1.04s
d2976. 527 8 IVE | 33586.43 | a‘Pag—q*D3ys
2975. 077 8 IV 33602.80 | axGag—82Giy4
2074. 217 8 v 33612.51 | a‘Pis—q*Ddygs
2969. 868 0 33661. 73 | a*Dug—r¢Dsy
2969. 363 1 33667.45 | a*Dayg—riD5y?
2968. 981 3 v 33671.79 | a‘Piyg—g*Diyg
2968. 29 5 IV A | 33679.67 | a‘Pag—uiPiy
29686. 079 0 33704.73 | a*Pos—q*Dirs
2963. 818 6 v 33730.56 | a‘Pas—g*Dyg
2062.784 | 30r II 33742.22 | a!Fas—wiD3y
2962. 07 1 v 33750.38 | b2Hy5—p2Gig?
2961.127 | 10 jiss 33761.09 | aPag—utPli
2960. 849? —1 33764.26 | aiPog—q*Dig
2959. 99 2 v 33774.09 | a‘P1g—qiD3y
¢(2957.520| 10 V E | 33802.27)| (b®Hsys—Dp2Gizg)
2957. 30 10? IL 33804.80 | a'Fag—wiD3y
2957. 176 8h v 33806.20 | a‘Pig—utPfiyg
2956. 57 1h A4 33813. 14
2956. 142 1 IV A | 33818.02
2055.806 | 15 II 33821.87 | aiFyg—0viF3y
2954. 33 20 II 33838.77 | aiFas—wiDiy
¢(2953.943| 50R Fe| II 33843.19)| (atFag—0viFsig)
2951. 84 2h v 33867.31 | a‘Pug—uiPiy
2949.91 2h v 33889.46 | 28Gik—h0Gis?
2049, 62 25 II 33892.79 | a'Fag—0viFiy
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TaBLE 1.—Arc spectrum of vanadium (Vi)—Continued

1) 2 (3) 4) (5) (6) U] (8)
e & & Zeeman effect
2 nt. emp. - erm
Ref.| Naic A are class | ***“M™ | combinations
Observed Computed
2949, 09 1 IV A | 33898.87 | aiPoy—uiPiy

2946, 54 15 II 33928.21 | a‘Fay—wiDiy
2044.76 10h v 33948.71 | a‘Pus—u‘Phg

2043.84 | 122 | IV | 33050.32 {(‘;:ggf;ﬁ;giﬁ)

2043.197 | 30r I 33966.76 | a{Fi—wsDig
2042.354 | 10 1 33976.49 | a‘Fi—w!Diyg
2942.33 | 10 I 33976.74 | asFag—0'Fig
2042.02 | tr III A | 33980.32
2041, 11 1 III A | 33990.83 | a‘Fay—wiDsy
2939. 26 2h v 34012. 22
2938, 67 i 11 34019.04 | aiFpg—1°
2938. 30 5h v 34023. 32 Z“%’“-”‘%“
a‘Fay—0iFiyg
2937.696 | 15 I | 34030.35 {a‘Fm—-v'Fi #
2935.880 | 15 1 34051.41 | aiFyq—0iFi
2034.72 | 20h v 34064.82 | 20GEK—h'Gayg
2034. 646 2 IIT A | 34065.72 | a‘Fiy—wDiy

2933. 234 3h v 34082.12 | 28GH—hiGayg
2930. 89 15h IV, 34109.32 | 26G3—h'Gayg
2928.74 1h v 34134.47 | 2Gi—hSGug

2028. 62 2 v 34135. 87
2027.646 | 10h IV | 34147.17 | 29G35—hoGug
2926. 258 12 I 34163.37 | @‘Fai—y2Dig
2025.880 | 4 I A | 34167.78 | a*Fu—0'Fiy
2024.92 | 5h IV | 3417904 | 20G3—hoGyg
2023.627 | 70Ra | II | 34194.11 | a!Fug—0'Dig
2093.41 | 2 Vv | 34196.69
2922.715 | 5h IV | 34204.78 | 20G3—hoGay
202,582 | 4 TIT A | 34206.34 | a!Fyy—0'Fisg
202118 | 6h IV | 34222.78 | 2G—hoGug
2919.931 | 6 IIT A | 34237.39 | a'Fa—0'Fisg
2017.94 | 8 IV | 34260.78 | a2Guy—riGiy
017.52 | 4 IV | 34265.70 N o
a*G3y—r 14
2916.00 | 8 v | 8683.66{) HGEheain
2015.33 | 10 II | 3429144 | a'Fa—12Dis

a‘Fa—0'Diig
2014.924 | 50Ra I 34206. 213 | (26Gi35—hOGs15)
(28G115—hoGag)

S B R IR0 OO BRIt 0O O 0000 0K O 00 W00

8|o014.43 | 2 | IV | 3430208 | 20G3—n'Gay
6 |d2914. 299 2h v 34303.55 | 28G35—hoGayg
5 |d2010.435 | 57 ILA | 31349.00 | a'Fus—y2Dis
6 | 2006134 | 40r I | 34399.92 | a'Fas—0iDiss
6| 2004.126 | 20 II | 3449371 | a*Fas—v'Diy
6| 2003.700 | 12 I | 3498.75 | atFy—yDis
8 | 2900. 86 6H v 34462. 44
6 | 2899.602 | 30 I | 34477.40 | a'Fy—0Disg
6 | 2800.207 | 20 I | 3482.11 | a'Fas—0tDis
62808822 | 5 TIT A | 34486.69 | atFis4—y™Dis
8| 2805.16 | 4h V| 34530.27
62804583 | 8 I | 34537.19 | a4Fu—0iDi
8|239847 | b | IV | 34550043 | aiDusi—s4Fl
5|2soLorr| 2 | IV | 34508.31]| BDm S
52801430 | 28 | IV | 34574.85 | a4Diy—s'Fisg
8| 280056 | 5H | IV | 34585.2
6| 2888523 | 2 IO A | 34609.64 | atFz—0iDig
6| 2887.707 | 2 I A | 34619.43 | aiFips—0Disg
6| 2873378 | 2 34799, 06 | a*Pui—p*Dis
6 | 2870.575 | 35 I | 34896.04 | a'Fu—usDiy
a‘Day—qDiyg
4|287004 | 5 v 34832.52{ S Dm—LDi
6| 2800.48¢ | 3 IV | 34830.27 | a'Dyg—q*Dis
6| 2868130 | 20 IV | 3485571 | a2Hy—2Ti
6 | 2866.971 | 10 IV | 3486982 | a‘Dys—usPii
6 | 2866620 | 15 IV | 3487407 | a'Hgg—a13
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued

1) 2 ) (4) (5) (6) (U] @®)
= T o Zeeman effect
nt. emp. = erm
Ref| Xuir A arc class | #ve<Cm™ | combinations
Observed Computed
6 | 2866. 447 20 v 34876.19 | a‘Payg—p'Diig
5 | 28064. 386 30r 11 34901. 27 | aiFag—utDhy
6 | 2863.076 12 v 34917.25 | a'Pig—piDiyg
6 | 2862.418 10 v 34925.28 | a‘Dayg—utPiy
5 | 2861.677 it v 34934. 31
6 | 2859.997 [ 25 1T 34954.84 | a'Foyy—uiDiyg
6 | 2859.001 4h v 34967.00 | a‘Diyyg—uiPiyg
6 | 2858. 787 10 v 34969.63 | a‘Pois—p*Dirg
6 | 2857.972 1 20 v 34979.59 | a‘Pus—piDiy
6 | 2855. 739 2 v 35006.95 | a‘Dayg—uiPiig
6| 2855.518 | 6 v 3500. 65 | a'Pog—piDiig
6 | 2855.252 20 II 35012.91 a‘]I;lx—u‘]l))B;;
asDyys—utPiyg
6| 2854.057 | 4h IV | s0z7.57 [{HDus— Wik
4 | 2853.82 3h v 35030.44 | a*Doyg—u'Piyg
6 | 2853.579 2 v 35033.88 | a?Pois—02Sf15
6| 2852.899 | 25 v 35041.80 | a?Ps—0"S8y
6 | 2851.784 20 II 35055.49 | atFas—uiDiyg
5 | 2849.197 15 II 35087.32 | atFag—uiDiyg
5 | 2849. 086 4 35088. 69
6 | 2848.807 | 15 II 35092.11 | a!Fug—u'Diyg
6 | 2846.600 | 20 v 35120.01
4 | 2844.92 2 I\% 35140.12 | a?Dayg—12Diyg
4 | 2839.43 4 IV 35208.05 | a?Dyg—12Diig
4 | 2838.06 b III 35225.03 | asFrg—uiDiyg
6 | 2836.714 3 v 35241.72 | aiFayg—utDiy
6 | 2835. 660 5 \'4 35254.82 | afDayg—w?F55?
4 | 2834.88 3 \A 35264. 54
6 | 2815.994 5h v 35501. 02
6 | 2799.229 3 35713.61
6 | 2798. 526 2 35722.57 | aSDoy—#Diyg
4 | 2788.16 2 \'A 35855.41
4 | 2785. 66 10 v 35887.57 | a?Pig—12Diyg
4 | 2785. 52 8 v 35889.37
6 | 2785.216 3 35893. 28
4 | 2783.76 f Iv 35012.06 | a?Poy;—12Diyg
fatDas—piD3ig?
5| 2778.08 | 4 IV | 35085.77 [{Q0pui—D 0
4 |42777.70 8h v 35990.41
6 | 2777.157 b 35997.43
8 | 2776.67 2h v 36003. 73
4 | 2776.47 6h Iv 36006. 35
6 | 2775.911 2 36013. 59 a4P7;;-o“%5;4
@‘Day—piDiy
4| 2r7a01 | 3 IV | 36038.24 {a.Dl%_p‘Da}‘
4 | 2773.66 8 v 36042.79 | a2Gy—s2F54
4 | 2770.94 2d v 36078.16 | a‘Dig—piDisyg
4 | 2768.93 6 v 36104.34 | a2Gay—s2'34
4 | 2768.30 3 Iv 36112. 56 | afPag—0*Diyg
4 | 2766. 10 1 Vv 36141.27 | a‘Dy—piDiy
4| 2757.75 2 \A 36250. 79 | a?Ga4—s2F S5
1 | 2755.653 | (10) A4 36278, 34
1 | 2753.084 (8) v 36312. 19
1 [42747.534 | (6) III 36385. 54 | adF 4—wiG3y
1| 2738.075 b 36511. 22 | a?Gyg—s?Hiy
1 | 2733.334 (8) v 365674. 55 | a‘Fag—wiGiy
1| 2731. 518 | (20h?) IV 36598. 86
1 | 2731.347 | (80r?) v 36601. 16 | a?Gyg—8?H3yg
1 | 2729.807 2 36621. 80 | a*Fas—02Ghg
1| 2729.120 2 36631.02 | a*Dyy—qiFiy
1| 2727. 440 1 36653. 58 | a‘Doy—¢iFig
1] 2727.124 1 36657.83 | a‘Fy—y?Hig
1 | 2725. 062 4 36685. 57 | afFas—wiGiy
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued

(6))

=
-3

O T T T S S S e S e e e i e e e e el e Y Y Sy S P S |

2 (3) 4 (5) ©) (@] ©)
Int o Zeeman effect
: 3 emp. 5
Aair A arc class | 7M™ | oombinations
Observed Computed
2723. 925 2 36700.88 | a4F;35—22Dsig
2722.560 | (60r) IV 36719. 28 | a?Gag—s2Hirg
2721.139 | (20) v 36738. 45
2717.433 3 36788.56 | a‘Fay—12F3i4
2716. 689 3 36798. 63
2715. 025 () v 36821. 18
2712, 217 4 36859.30 | a2Gas—q2Qlig
2707. 589 3 36922.30 | afF—w?Fiiy
2703. 904 it 36972.61 | a‘Dgy—piFag
2701. 266 (©) v 37008. 72
2700. 506 1 37019.13 | a*Fas—w?Fig
2700. 046 4 37025. 44
2699. 12 (20) v 37038. 14 a‘Pz}i—t“}I)’f}g
¢ Ja4Pay—t4Psg
2698.724 | (40) v | 703,58 | {005 O RS
2697.744 | (50r?) | IV | 37057.03 | 02Gss—q2Gisg
2696.996 | (40r?) IV 37067.31 | a2Gas—q2Giiyg
2696.760 | (6) IV | 37070.55 | a*Dys—pFis
20696. 376 il 37075.83 | atDags—12Ply
2696. 222 (5) v 37077. 95
2695. 235 4 37091. 53 | a*Fys—0v4Giyg
2694. 102 3 37107.12
2693.918 6 37109.66 | atDayg—piFiy
2693. 00 2 37122.31 | a*Dgg—04D3ig
2689. 350 2 37172.69 | a*Dyy—piFig
2689.114 | 3 37175.95 | a4Dys—p*Firg
2688. 942 4 37178.33 | a*Ds—1t2Phy
< (2688, 719| (60) VE [37181.41) | (@'Dass—p*Fisg)
2688. 55 1 37183.75 | a*Dayg—0Diyg
2687.408 5 37199. 55
2687. 001 it 37205.18 | aiFag—w2Fsg
o [ a’Fus—0iGiiyg
2686.512 | (10) | 3721106 ({ SEHTT R
2686. 356 9 37214.11 | aiPus—t4Phy
2685. 843 4 37221.22 | a*Day—04Dig
a'Py—t4Plg
2685.515 4 37225.77 | a‘Piyg—t1Piy
a@*Dps—04Diig
42685.14 | (15) III 37230.96 | a'Pgs—tiPly
2685. 018 5 37232.66 | aiF3—04Gly
+(2683.002 | (30) V E | 37259.38 |(a*Dag—0*Dssg)
2682. 682 i} 37265. 08 | a2G315—q2Giyg
2681. 17 2 27236.09 | a4Di15—04Diig
2680. 939 2 372%9.30 | a'Dis—04Diy
2679. 707 5 37308. 45 a‘Py—t4Pfy;
2678. 878 10 37317.99 a‘Pi—t4Piy
2678. 674 (5) II1 37320.83 | a‘Fay—0v4Gig
2677.472 1 37337.59 | a‘Fag—w?Fig
2677.117 | (4) III 37342.54 | a‘F1s—w?Fii;
2676. 636 3 37349.25 | a'Dy—o04Diyg
2675.977 | 4 37358.44 | a‘Dui—olDi;
4P 25— 04 Gig
2675753 | (8) | III | 3736157 { b L
2671.669 | (10) III 37418.68 | aiFay—04Gig
2670.918 (] III 37429.20 | a‘Fas—w?Diy
2668. 894 3 37457.58 | a‘Fiy4—w?Diy
2665.958 | (20) Il | 37498.83 | a!Fig—04Gs
2661.424 | (7OR) | III 37562.71 | a‘Fyg4—t4Djig
2657.708 5 37615.23 | a‘Fag—w?D3iy
2656. 55 10 37631. 62
2656.224 | (60R) | III 37636.24 | a‘Fas—t4D3yg
2654. 005 2 37667.71 | a‘Fyg—2?Hsig
2653.824 | (25) Iv 37670. 28 | a?Hyg—p?Gig
2652.919 | (20) v 37683. 12 a’Hm—prj%
2651.896 ' (50R) | III 37697.66 | a‘Fa—t4Diyg
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TaBLE 1.—Arc spectrum of vanadium (V1)—Continued

(6}

=2}
=

S S S e g e g R e e R e e e el ol el e el el ol I
b

(©) 3) 4) (5) () (U] ®
Zeeman effect
Int. Temp. o
Nair A arc class | 77»°M™ | combinations
Observed Computed
42650.608 | 3 37715.98
2648.891 | 6 37740. 42
2647.710 | (40R) | III 37757.26 | a‘Fi4—t4Diyg
2645.990 | 2 37781.80 | abDys—sDiig?
2645.343 | & 37791. 04
2645.256 | (10) 111 37792.28 | a*Fag—t4Diig
2644600 | 1 37800.37 | a‘Fags—r?Hiy
2643. 19 5 37821.82
2643. 14 (5) 111 37822.53 | a‘Fay—t4Dhg
2642.289 | (4) jess 37834.71 | a‘Fi—t4Diy
2640.684 | (6) baee {37857. 71
2640.267 | (7) 37863. 69
2637.222 | (20H) | III 37907. 40
2634.864 | 8H? 37941. 33
2633.588 | 4 37959.71 | atFi4—t4Diig
2632.398 | 2 37976.87 | a‘Fug—uGiyg
2632.300 | (2) jns 37978.28 | a‘Fas—t4Dhg
2629.094 | 5 38024. 59
2620. 284 | (20) 111 38152.43 | a*Dsy—t4P5ig
2618.908 | 5 38172.47 | aSDy—u3Diy
2614. 90 2 I 38230. 98
2611.75 i 1L 38277. 09
2611.255 | 8 38284.34 | a'Day—14Piig
2611.031 | 1? 38287.62 | a‘Fa—ulGiy
2610.891 | 6 38289. 68 | a*Day—t4Phig
2607. 752 | (10) 1L 38335. 76
2607. 12 7 38345. 06
2605.084 | 4 38375. 02 | a‘Dus—t4Phig
2604.294 | 5 38386. 66 | a*Dig—t*Piig
2603.932 | 1 38392. 00 | a4Diy—t4Phg
2602.7 1 I 38410. 17
2600.798 | 5 38438. 26 | aDoy—t4Phig
2600. 01 2 38449, 91 | a‘Doy—14Piig
2586.242 | 5k 38654. 58
2577.292 | (20r?) | III 38788.81 | afFuy—utFiy
2574.866 | 3h 38825. 35
2574.020 | (50R) | III 3883811 | a4Fyyg—utFiy
2570.268 |  4h 38804, 80
2568.376 | 30h 38023, 45 i i
a4 Fa—uiFoy
2564817 | (40r?) | IIT | 38077.46 {G‘Hm—f’Hi}i
2564348 |  (4h) }m {38984. 59
2564. 228 | (20h) 38086. 42 | a?Hsy;—r?Hiyg
2562.125 | (60R) | IIT 39018, 41 | aFay—utFii
2558.893 | (15) jiig 39067.69 | a*Fag—uiFig
2556.815 | (6) IIL 39099, 44 | afFas—wiPhy
2556.016 |  (9) I 39111, 66 | a*Fag—wiPhg
2554.856 | (15) III 39129. 42 | afFo—utFig
2552. 648 | (507) Iz 39163. 26 | a‘Fa—usFig
2549. 965 | 12 39204.46 | a{Fos—utFig
2549. 834 g 39206. 48
2547.832 | 1 39237. 28 | a‘Fus—wiPig
2547.073 | 6 39248.98 | atFiy4—wiPig
2545.981 | (30r?) | IIL 39266. 78 | a4Fs—utFig
2543.723 | (20) 111 39300. 66 | aFi4—utFiyg
2541.765 | 7 39330. 93
2536.932 | 8 39405. 86
2535.835 | 1 3942290 | atFi—w!Phiy?
2534.825 | 15B 39438. 61
2534.206 | 3 39448 24 | a!Fuy—uiGhig?
2533.800 | 10h 39454. 56
2532.280 | & 30478, 24
2531.778 | 3 39486. 07
2531. 20 4h 39495, 08
2530.174 | (80R) | III 39511, 10 | a‘Fu—u‘Giy
2526.213 |(100R) | III 39573.04 | a*Fyyg—siDiig
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TABLE 1.—Arc spectrum of vanadium (V 1)—Continued
¢V} 2 ®) (€Y (O] (6) (7 ®)
=% - - Zeeman effect
nt. emp. G erm
Ref.| Xoir A arc class | ”v*™™ | combinations
Observed Computed
1| 2523.505 | 5h 39615. 51
12522024 | 1 39638.77 | afFay—ulGix
1| 2521.615 | (3h) I 39645. 20
1| 2521.512 |  6h 39646. 82
1| 2520.31 | 10k 39665. 73
aiFa5—sDiy
1| 2519.622 |(100R) | III 39676. 56 {(a% Gy
1| 2517.500 | 8 39710.00 | a4Fag—a4Sis
1| 2517.142 (8OR) | III 30715.64 | a'Fyg—uiGiig
1| 2515.649 | 6h 39739. 22
1| 2515.145 | 30r) | III 30747.18 | afFay—0?Di
1| 2514.41 | 108 30758.79
1| 2514.322 | 15k 39760. 18
1| 2511.940 |(100r) | TII 30797.88 | atFa—s'Dis
1 2511642 | (80r) | III 39802. 61 | a‘Fss—s‘Disg
1| 2511.182 | 20k 39809. 90
1| 2510.242 | (8) TIL 39824.80 | afFay—utGiig
1| 2510.18 1 30825.79 | atFyg—w!Hig
1] 2508.82| 5 30847. 34 a:llfm —3:4‘.‘:»:1;;;
¥ —uUtxyg
1| 2507.777 |(100R) | III 39863. 95 { S o
1| 2506.902 | 150R 30877.86 | atFug—s'Diss
1] 2506.482 | 6 30884.54 | a'Fus—0?Di
1 | 2505.540 | (15) III 30899.54 | atFys—wiHig
1 2504.382 | 1 39917.98 | a'Dygg—riDig
1 2503.912 | 2 39925.47 | adDas—2s
1| 2503.300 | (50r) - | IIL 30935.24 | afFig—s'Dis
1| 2501.608 | (60R) | III 30962.25 | adFig—ulGiy
11 2500.382 | 5 39081.84 | aiFag—02Diig
1 2499.959 | 8 39988.60 | atFag—s'Dix
1| 2499.778 | 2 30991. 50 | afFys—wiHirg
1| 2499.244 | (12) 111 40000.05 | a'Hyg—s'Dig
1] 2499.004 | 15 40002.44 | a'Fag—u?Dig
1] 2408.232 | (200) | 11X 40016.25 | a4Fays—0?Fis
1| 2498.024 | (l10h) | 11T 40019. 58
1| 2497.655 |  6h 40025.49 | a®Day—rDisg
1]2497.099 | 2 40034.40 | a*Fyg—0?F g
1|2495.787 | 20 40055. 44 | a4Fg4—wiHisg
1| 2491.815 | 2 40119.29 | @4F34—02Disg
1| 2489.13 4h 40162. 56 | a8Dg—wODjg?
1| 2488.737 | 4h 40168.90 | aSDays—wiDiig?
1| 2488.203 | 5 40177.52 | adFgs—wsHisg
1] 2487.5%8 | 10 40188.43 | a4F4—uDiys
1] 2483.636 | (7h) | III 40251. 40
1] 2482.864 | 2 40263.91 | a4Fyq—0tFsg
1| 2482.711 | (15h) | IIX 40266. 39
1| 2482115 | (208) | IIT 40276.06 | asDgys—wdDis?
1| 2481.28 3h 40289. 61
1| 248111 | 10k 40292.37
1| 2480.606 | (30h) | III 40300. 56 [ @D 45— wODisg?
1| 2478.97 5h 40327.15 | 8D 15— w8Djsg?
1|2476.510 | 8h 40367. 21 | @8Das5—w8Djse?
1| 2475.178 | 10 40388.93
1| 2473.652 | 5h 40413.84 | @¥D335—wSDh4?
1) 2473.627 | 6 40415. 89
1| 2471.443 | 10 40449.96 | a4Fay—02Fisg
1)2468.138 | 3 40504. 13
1| 2465.664 | 10h 40544.76
1]2464.953 | 2 40536.46 | atFug—w?Pii;
1| 2445.224 | 3 40883.66 | a{Fus—11Giig
1| 2441.892 | (30) I 40939.44 | atFyg—11Fi
1| 241,352 | (15) I 40948.49 | a'Fug—02Hixg
1| 2439.102 | (s0r) | 11X 40086.26 | a‘Fug—12Giig
1| 2435.518 |(100R) | ITI 41046.57 | atFug—t4Fig
1| 2432.014 | (25r7) | III 41105.71 | afFag—t4Fis
1| 2431.940 | 20r? 41106.96 | a‘Fys—0"Hirg
12431568 | 10 41113.24 | a'Fyg—1'Glig
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TaBLE 1.—Arc spectrum of vanadium (V 1)—Continued
1 (2) 3) (€] %) (6) (©) @®)
: = % Zeeman effect
s [nt. 'emp. | = erm
Ref.| Nair A arc class | 2™~ | sombinations
Observed Computed
1 | 2428.269 |(100R) | ITI 41169.09 | a4Fag—t4Fisg
1| 2427.735 | 20 41178.15 | a‘Fas—02Hiyg
1| 2426.126 | 15 41205.46 | a*Fas—t1Gig
1| 2423.370 | 40r? 41252.31 | a4Fyg—t4Fiig
1| 2421.976 |(140R) | III 41276.05 | a*Fag—t4Fi
1| 2421.058 |(120R) | III 41291.70 | a*Fa—t1Fhg
1]2420.614 | 3 41299.28 | a*Fa—12Gig
1|2420.221| 8 41305. 98
1| 2420.115 |[(100R) | IIT 41307.79 | afFas—t4Gig
1]2418.738 | 15 41331.31 | a*Fyg—t4Giig
1 | 2417.351 |(100R) | III 41355.02 | atFays—t4Fiig
1| 2416.748 |(150R) | IIL 41365.34 | adFus— G
1| 2415.3% [(110R) | III 41389. 69 | @' Fpg—t4Fiyg
1| 2413.031 | (60R) | ITI 41429.05 | a*Fyg—t4Fg
1| 2412.686 | (80R) | III 41434,97 | a‘Fa—1Ghy
1| 2411.590 | 5 41453. 80
1 | 2410.768 2 41467.94 | aiFps—ulFiy
1] 2409721 | 7 41485.95
1| 2407.900 | (40R) | III 41517.32 | adFy—t4Gly
1|2407.517 | 5 41523, 93 :
1| 2407.389 | 2 41526.14 | asFy—utHyg
1| 2406.748 | (50R) | ITI 41537.20 | a*Fas—t4Gig
1] 2405.733 | 6 41554.72 | aSDyy4—a20F54?
1| 2405.494 | 8 41558. 85
1| 2405.245 | 10 41563.15 | aSDyg—a0Ps4?
1| 2404.544 | 5k 41575. 26
1| 2403.362 | 5h 41595.71 | a®Doyg—aSFdis?
1| 2403.029 | 10h 41601.47 | aSDag—adF54?
1| 2401901 | (60R) | IV 41621.01 | a4Fas4—t4Ghg
1] 2401555 | 1 41627.00 | a4Fays—u?Fiy
1| 2401.450 | 3 41628. 83
1| 2399.954 | (50R) | IV 41654.77 | asF14—14Gyg
1|2398.877 | 4 41673.47 | a2Gy4—p?Giy
1| 2398.607 | 108 41676.60 | aSD3yg—1°Phig?
1| 2398.277 | 20h 41682.89 | atF5—24
1] 2398.134 | 20 41686. 38 agm—v:lrsix
a4 Fg—riD3y
1| 2397.775 | 401 41692.02 | (LT T R4,
1 2397.496 | 4 41697.48 | a4Fa—uFisg
12396.706 | 8 41711.22 | a‘Fa5—0'Phyg
1| 2396.492 | 15k 41714.94 | aSDyy—aF54?
1] 2396.089 | 1 41721.96 | aSDus—12Fdyg
1| 2395.429 | 100 41733.45 | aD1y4—20F D47
1| 2395.104 | 30k 41739. 11 | @¥Dag—25F55?
1| 2394.270 [ 10 41753.65 | a®Dug—s'Girg
12394152 | 2 41755.71 | a*Fas—u?Hiy
1| 2392.898 | 40h 41777.59 | a®Dyg—28F 34
434
1| 2392.00 1 41793. 27 a:B;;;—s‘ﬂgZ%,’
D 15— 10 F14?
1| 2301.268 | 301 41806. 07 {aaDM—zeFM
1| 2390.868 | 4 41813.06 | afFa—uls
1| 2390.774 | 30 41814.70 | a*Fay—riDiig
12388910 | 40 41847.33 | a?Gu45—p?Gixg
1| 2388.084 | 35 41861.80 | a4Fay—rDixg
1|2387.780 | 8 41867. 13
1| 2387.475| 5 41872.48 | a'Fais—0'Phg
1| 2386.956 | 40 41881.58 | a2G—p?Giyg
1| 2386.400 | 20k 41891.18 | a®Dyg—20F3s¢?
1| 2385.14 2h 41913.47 | a$Fas—2ng
1| 2384.64 5 41922.25 | a‘Fys—riDiyg
1| 2384.286 | 20 41928.48 | atFy—r{Diy
1] 2383.038| 3 41950.43 | a*Fis—uiFsyg
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TaBLr 1.—Arc spectrum of vanadium (V 1)—Continued

(¢Y) (2) 3) (C)) (O] (6) (@) )
Zeeman effect
3 Int. Temp. = Term
Ref.| Aaie A are class | *¥®o®@™ | oombinations
Observed Computed
1 | 2380. 266 8 41999.28 | a*F4—riDiy
1| 2380.178 5 42000.83 | atFag—riDiy
1| 2378.262 4 42034. 67
1| 2377.083 3 42055. 52 | a?Gay—p?Qiyg
1| 2372.43 1? 42137.99 | a'Fig—riDiig
1| 2370.00 1? 42181.19 | atFa—02Phy
1| 2355.441| 1 42441.89 | aSDoy—piDiig
1| 2347.026 | 10 42504.05 | a‘Fys—siF3g
1| 2340.479 | (50 1) v 42713.19 | aiFys—siFi4
1| 2339.673 | 20 42727.90 | aiF3—siFiyg
1| 2334.434 | 40r 42823.78 | aiFa4—stFi
1| 2333.33 20 42844.04 | aiFoy—siF g
1] 2329.529 | 30 42913.94 | atFa4—s8iFdy
1| 2327.970 10 42042, 68 | a'Fag—s'Fig
1] 2325.873 [ 30 42981.39 | a'F1s—siFig
1| 2324.748 | 40 43002.19 | atFg4—¢*Diyg
1| 2324.347 6 43009. 61 | aiFog—siF g
1| 2324.189 10 43012. 53 | a?Dag—s2Piy?
1] 2322.096 | 15 43051.30 | aiFg—siFig
1| 2321.072 5 43070. 29
1] 2320.156 | 25 43087.20 | a‘F3—qiDiig
1| 2316.751 25 43150. 61 | a2Gg—r2H3g
1| 2315.634 | 30 43171.43 | atFa4—q'Diyg
1| 2314.691 | 20 43189.01 | a2Gayg—r2Hg
1| 2312.531 10 43229.34 | a?Dyg—s?Piig?
1| 2312.410 8 43231.61 | a*Fa—q'Diig
1| 2311.465 | 30 43249.28 | atF1—q*Disg
1 | 2310.958 5 43258.77
1| 2310.180 | 20 43273.33 | a‘Fas—q*Dig
1] 2308.287 (| 15 43308.82 | atFi4—q*Diyg
1| 2307.66 1? 43320.59 | aiFgq—12F5
1| 2304.349 4 43382, 83
1| 2302.87 4 43410.68 | a‘Fi4—q'Disg
1| 2302.531 4 43417.08 | atFag—q*Dig?
1| 2299. 544 3 43473.47 | atFy4—20F54?
1| 2299.337 5 43477.38 = e
aiF3— 11 3
1| 2205414 | 4 43551.68 |{ R CCH
1| 2203.243 2 43592.90 | a‘Fyg—12Hiy
1| 2201.527 | 10 43625.54 | a*Fyg—s'Giyg
a’Fa5—2F g,
1] 2200.263 | 2 43649.62 || 5147
aDig—0iDisg?
1 | 2286.581 8 43719.90 | a*Fayg—s'Giyg
1| 2284.982 3 43750.49 | a?Poy—s?Piig?
1| 2284.494 | 20 43759.84 | a?P14—s?Piyg?
1] 2283.382( 10 43781.14 | a*Fa—s'Giyg
1| 2279.92 4 43847, 62
1| 2279.152 4 43862.39 | a‘Fay—s'Gisg
1| 2276.889 6 43905.98 | atFag—s4Ghg
1| 2276.661 3 43910.38 | atFas—s2Glig
1| 2275.475 3 43933.26 | a?Piy—siPgy?
1| 2272.048 4 43999. 51 | atFug—siGig
1 |©2264.39 30?Fe? 44148.31 | a‘Fug—piDiyg
1| 2263.17 1 4417211 | a*Fa—81Gig
1 |42258. 805 9 44251. 46
1 [42256.968 | 50r 44293.48 a‘Fw—p‘D?x
1| 2252.681| 5 44377.76 | a‘Fa—p'Diy
1| 2250.672 | 30r? 44417.37 | a*Fa—p'Diy
1| 2247.520 9 44479.66 | a‘Fag—piDiyg
1| 2246.204 | 1 44505.71 | a4Fug—riFig
1| 2245.756 | 30 44514.59 a‘Fxx—p‘Dzi;;
1| 2243.742 8h 44554.54 | atFg—piDiyg
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TABLE 1.—Arc spectrum of vanadium (V1)—Continued
(¢Y) (¢)] 3) ) (5) (6) ©)] (8)
- Zeeman effect
Int. | Temp. & Term
Ref.| Aair A arc class | 77*<“™M™ | combinations
Observed Computed
1| 2243.258| 6 44564. 16
1| 242,614 | 5 44576.95
1| 2241846 | 40r 44502.21 | atFug—riFiy
1| 241213 7 44604.81 | aFg—q4Fisg
1| 240302 | 2 44622.95 | a'Fys—12Gix
1| 2287.228 | s0r 44684.26 | a4Fups—q*Fisg
1| 223468 | 10 44735.20 | a'Fayg—riFisg
1| 2232.252 | 8 44783.85 | a'Fus—qiFhg
1| 2231412 | 30 44800, 71
1| 2230.362 | 20 44821,80 | atFy—riFix
1 |42229.734 | 25 44834.42 | @'Fy—q*Fisg
1| 2228835 | 15 44852.51 | a4Fys—rIGisg
1| 227,38 | 3 44881, 44 -
@' Fay—qiFiy
1| 2225787 | 10 44913.92 {a,m_r,m}‘
1| 2225422 | 30 44921.29 | a4Fa—riFisg
1| 222500 | 8 44929.42 | a*Fas—q*Fsg
1| 2223.014 | 20 44969.94 | aiFys—q*Fiig
1| 2222834 | 15 44973.58 | a4Fpg—riFisg
1| 2220450 | 3 45021.86 | a4Fa—utPis
1| 219,652 | 3 45038.04 | a4Fyg—r2Gisg
1| 2218.238 | 25r 45066.75 | adF1—q4Fisg
1| 2216.666 | 10 45098, 71
1| 2216.245 | 4 45107.27 | asFie—qiFisg
1| 2216054 | 3 45111, 16
1| 2213602 | 10 45150.29 | a4Fyg—uiPhyg
1| 2211350 | 3 45207.11 | a*Fyp4—p*Fiy
1] 2210878 | 5 45216.76
1| 2207916 3 45276, 18
1| 2204930 | 12 45338.72 | asFus—piFig
1| 2203.658 | 4 45364.80 | a'Fs5—piFhg
1| 2202.724 | cor 45384.13 | a4Fu—0'Dig
1| 2200174 | 15 45436.72 | a4Fa—piFisg
1] 2196.56 | 2¢ 45511.47 | a4Fa—piFisg
1|2196.40 | 40r? 45514.78 | aFas—0iDhg
1(2196.29 | 5 45517.06 | a4Fa—12P5
1] 219465 | 10 45551.07 | aFa—pFisg
1] 210382 | 5 45568.30 | a4Fyg—piFis
1]219347 | 6 45575. 57
1| 219165 | 3 45013.42 | atFs—0tDig
a*Fays—04Diyg
1| 219110 | 30 45624. 87 {(a,Fm_p,FM
1]2180.95 | 6 45648.83 | a*Fug—piFisg
1]2189.68 | 2 45654, 45 | a4F1y4—2Psg
1| 218806 | 32 45688.26 | a{Fys—piFisg
1| 2187.95 | 15 45690. 55 | a4Fsg—riGizg
1| 2187.39 | 10 45702.24 | a4Fy35—04Disg
1| 218453 | 2 45762.07 | a'Fus5—04Diyg
1| 218222 | 120R 4581050 | a*Fig—riGisg
1| 218197 | 20 45815.76 | aFas—riGg
1| 217724 | 10 45915.27 | a4Fas—réGisg
1 2177.00 | 100R 4592033 | aiFs—riGisg
1|2173.15 | soR 46001. 68 | a4Fa5—riGisg
1| 217275 | 7 46010, 14
1217074 | 60R 46052.75 | asFig—réGiy
1(2169.85 | 8 46071. 63
1| 216688 | 5 46177. 39
1|2158.12 | 6 46322. 01
1]2147.58 | 5h 46549. 33
1|214664 | 3 46569, 71
1]2138.60 | 3 46744, 77
1] 213280 | 4 46869, 89
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TaBLE 1.—Arc spectrum of vanadium (V1i)—Continued

(¢V) (2) 3) 4) (86) (6) ) (8)
bk = i Zeeman effect
3 nt. emp. ] erm
Ref.| Nair A arc class | ”v*°™~" | combinations -
Observed Computed

1| 2125.83 3 47025. 53
1 | 2106. 32 3 47461. 05
1 | 2104. 56 3 47500. 75
1| 2102.21 3 47553. 83
1 | 2100.75 6 47586. 88 | a‘Fy4—0iFig
1 | 2100. 51 8 47592.31 | a‘Fi—0'Fiyg
1 | 2098. 50 3h 47637. 89
1 | 2097. 34 7 47664.24 | aiFa;—0Flyg
1 | 2096. 16 8 47691, 07
1 | 2095. 76 8 47700. 39
1| 2094.70 25r? 47724. 30
1 | 2092. 44 60r 47775.84 | a‘Fy4—0iFig
1 | 2092.30 10r 47779.04 | a'Fag—0iFiag
1 | 2091.29 20r 47802.11 | a*Fi5—o0'Fiy
1 | 2090. 90 5 47811. 03
1 | 2090. 64 20r 47816.97 | a*Fa—04Fiyg
1 | 2089. 89 2h 47834.13 | a‘Fa—q?Giy
1 | 2088. 56 16r? 47864. 59
1 | 2086. 55 3 47910. 69
1 | 2086. 31 8- 47916.20 | a‘Fix—04Fdg

a'Fa—0iFisg
1] 2082.49 | 20r? 48004. 08 |{ STl

NOTES TO TABLE 1

a=yg for higher level calculated from this line.
b=0Observed and calculated Zeeman effects discordant.
¢=Fe masks V line.

d=Blend with V1r line.

e=Masked by V1I line.

f=Ni masks V line.

¢=Zeeman effect changed by self-reversal.

The total number of lines appearing in table 1 is 2,525; it includes
all classified lines, and practically all unclassified lines since the latter
are omitted only when they are suspected of molecular origin or rest
on g single observer and have low intensity (2 or less). This list may,
therefore, be regarded as a complete compilation of all data pertaining
to spectral lines characteristic of neutral vanadium atoms, in the
wave-length interval 2000 to 12000 A or, in other words, the entire
range observable photographically with large-scale spectrographs in
air. Since only 87 percent of the total number of lines are classified,
this analysis, strictly speaking, is still incomplete. However, the
main features of the Vi1 spectrum are now revealed, and further
efforts at analysis are deemed unprofitable without considerable addi-
tions to the observational material.

2. TERMS OF THE Vi SPECTRUM

The established terms of the V1 spectrum are collected in table 2
in order of increasing magnitude beginning with the normal state
a'F,,=0.00. Successive columns contain the electron configuration
responsible for the term, term symbols, level values, level separations,
or intervals, g-values derived from observed Zeeman effects and

73059—36——12
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observed combinations. The total number of levels is 453, com-
prising 148 terms. These numbers are divided among multlphcltles
as follows: 113 doublet levels or 60 terms; 219 quartet levels or 60
terms; 118 sextet levels or 28 terms; 3 levels remaining unassigned to
terms; and 10 terms lacking their full quota of levels. A large
ma]orlty of the terms are regular, only 14 being wholly or partially
inverted. Landé’s interval rules are reasonably well obeyed, as 1s
shown by the examples in table 3, but there are noteworthy excep-
tions, such as z*H°, w'D°, »*F°, w'G°, z*H°, «'G°, t*G°, ¢°F, etc.
In some cases (e. g., w‘*D°, v4F°, w4P°) : the deviations are apparently
the result of perturbations also accounting for anomalous g values,
but there are other cases of g-sharing (e. g., 2°D°, 2F°) unaccompanied
by any marked distortion of intervals.

Magnetic qphttmg factors (g-values) for 346 levels are entered in
column (5) of table 2. These may readily be compared with Landé
values by referring to the tables cited above [34] or to the paper [25]
in which observed values of g, g-sums and anomalies for V1 levels
have been discussed in detail.

All of the observed combinations of each term are indicated in the
final column of table 2, which may serve to exhibit the combining
properties in lieu of a dlagram of transitions. The total number of
multiplets is 634, the combinations of various types being as follows:
doublet 174; quartet 210; sextet 52; doublet-quartet 156; quartet-
sextet 34; and doublet-sextet 8. 1In addition, there are 10 combina-
tions with the 3 miscellaneous odd levels, and 4 combinations in which
the observed lines of V1 are believed to mask those of the multiplet
in question. Combinations in parentheses have their lines masked.

TABLE 2.—Terms of the V1 specirum

Electron

Term Differ- |Observed di e
config- Level Combinations
tition! symbol ence g
248°, 24P°, wiP°, viP°, 2¢D°, y4D°, 2'D°, wiD°,
v‘D° u4D° t4D° s‘D° 74D° ¢‘D°, p‘D" o4D°
z:?: H‘Fl;’oz‘ll‘;owﬂ}‘("}ovlF;’G'tg‘F;étl‘° .;x(‘}l? r‘l‘g
q D 0 2 ) w 4G°,
i B i o | QB8 0-001| wiad, uGe, s1G°, 1G°) 241, wiHS, 22P°, wP°,
el 393 42 | 186.04 190 [( 22P°, wp°, #P°, 2D°, y2D°, DS, wiD®, 01De,
a‘F:ﬁ S302 | 22960 158 DS, 21FS, Y2, 22K°, wiF°, p2F°, wiFS, #1F°,

2G°, 2G°, 12G°, 12G°, wG°, #G°, $2G°, rG°,
q2(}° 22H°, y?H°, 12H°, »?H°, u3H° t’H" zﬁP"
ﬂ“P; 26D°, y8D°, 28D°, z°F° y8F°, zﬁF", z°G°
13

6

d4s(°D) :e]]g‘:i: %{ég: gg 40.88 ?1" 292 20P°, gQPo,:éGPn, Z°°D°, ”6]20,1610)0, wg]o)o' 261‘;°, yoF°,
a¥Dasg 9990, 13 66. 93 161 28F°, 228°, w?D°, wiF°, 12F°, 22G°, z4P°, y‘D°,
91. 24 . uiD®, t1D°, s¢D°, riD°, p'D°, 04D°, z{F°, y4F°,
gt b i aus LB pipe,siGo, 20 :

aSDyyg 5 1. 52 i 2 il
24P°, y4P°, 24P°, w*P°, v*P°, u‘P°, t4P°, 24D°, y*D°,
d4s(’D) a*Doy 8412. 94 63.26 0.00 :I:‘D‘7 w4D° v‘D° u‘D° t‘D° s‘D" D2, ¢fD°,
aiDiy 8476. 20 102'32 1.19 4D° 04D°, 24F°, yiF°, I‘F", w‘F" viF°, u‘F°,
a4Day 8578. 52 137‘ 20 1.35 t‘F° s4F° q‘F° p‘F" ?iG°, 228°, I’S", 22P°,y7P°
a*Day 8715.72 3 1.39 ﬂP", zﬂD°, y?D°, 22D°, uﬂD°, v’D°, 22F°, y2F°,

v2F°, 22G°, 288°, 26P°, 26D°, y8D°, y8F°, 1°,

Y48°, 248°, wiS°, z4P°, y4P°, 24P°, wiP°, vsP°, y4P°,
dss? a*Poyg 9544. 54 09,492 2.59 t‘P" z‘D° ‘D° I‘D“ wiD°, viD°, t‘D° s¢D°,
aPry 9636. 96 187. 62 1.70 r‘D“ q‘D“ p4D°, 0‘D°, z'F°, w‘F" U‘F" uiF°,
a‘Payg 9824. 58 S 1.56 t4F°, wis°, »?P°, y2D°, w1D° va" z’F" 2082,

2UPR, 19,28,

22D°, 22F°, y2F°, 22F°, w?F°, 9?F°, ulF°, #!F°, s?F°,
0.88 z7G°, y’(}" 7G°, wiG" 1)2(}" u’G° t’(}" $2G°,

rQ°, ¢?G°, p?G°, 2?H°, y?H°, 2°H°, v’H" u’H"
t1H° §2H°, r2H°, 22I°, #D°, yiF°, 24F°, 'w‘G°
t*G" 24H°, y*H°, a:‘H" 2i1°, y'F°

dst | a2Gag | 10892.50 )
aGly | 11100.65 | 20815 113
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TaBLE 2.—Terms of the V 1 spectrum—Continued

Electron
config-
uration

Term Poval Differ- | Observed

symbol ence g Combinations

228°, ¥28°, 228°, wiS°, v28°, 22P°, y?P°, 22P°, v?P°,
d3s? Py 13801. 53 —9.37 1.20 u?P°, 11P°, s7P°, 22D°, g/ZD" r’D" w?D°, tﬂD"

a‘Poy 13810. 90 g 0. 64 u7D° t2D° 171““ uﬂF° u?F°, tZF" $2F°, (y‘S°)
w‘D° 04D° 34D°, viF°, p‘F" z°P° 15D°

y28°, 2!P°, y?P°, 22P°, w?P°, v?P°, 12P°, §?P°, y2D°,
dss? a’Diyg 14514. 75 34,08 0.97 z2D°, wZD" v"D° u2D° t7D° 22F°, y’F" o,

a’Dayg | 14548.83 g 1.17 wIFS, p2F°, uik°, £2F°, "s27°, " 12G°, 12GO, y‘P°
u‘P", :c‘D°, AEBEY v‘F°, q4F°, p4F°, GO,

d4sCH H 14910. 04 0.65
) Z,ng 14949, 30 39.26 0.94 ||V E2, gur: t;F"‘y‘Sx" 4::4<;,+° wiGe, viG°, uiGo, HG°,
51. 54 rG°, z4H°, y*H°, 24H°, w'H°, 24I°, v?G°, 22H°,
ao'H 15000. 84 1.10
aﬂﬁﬁ 15062, 94 62.10 118 y2HC, 27H°, me' | 2210, 21°, 21,

as0P) | 0B | 100525 | o0 | 20 |[F R R e Do b
Py | 1527042 | 22UT| Tes [} HEG WD TR W0 ks, ie! 5ipo, pipe’
biPy; | 1557190 ; 154 || 5Be Ao B i, 2400,

2F°, wiF°, 22G°, 12G°, w'G°, *G°, u?G°, 12G°, $2G°
a3s? a?Hyyg 15103, 77 161,06 0.90 1Ge, q’G" pz(}" (24H°), y2H° 17H° w2H°, 9?H°,

a’Hsg | 15264.83 t 1.07 u’H" t?H°, $2H°, r’H°, 21°, yZI" 171" y‘F" tE°,
qiF°, w‘(}° u‘(}° x4H°, 2iI°.

z¢P°, y'D°, z4D°, w'D°, #'D°, D° riD°, ¢‘D°,

dis(F) biF 1 15664. 75 24. 05 0.39 piD°, 0oiD°, yiF°, 24F°, wikF°, viF°, uiF°, ¢F°,
biF 94 15688. 80 35‘42 1. 05 r‘F" q4F° p‘F° 7G°, I‘G" w‘G° G°, u4G°
V' Fa4 15724. 22 46' 50 1.22 BaP°, istG Py, PP, u’D", y?F°, 22F°, wiF°,
biFy4 15770.72 g 1.31 t’F;’c 22G°, y’G" 22G°, »2G°, 12G°, I’H° »?H°,
Z°F°,
d3sp(°F) 2Giig 16561. 46 88, 40 0.00
GGrs | lowesy| 1200 | 20
35 o o 6 6 0 0 6 6
#Gg 16798, 7% }gg 2(1) 192 (1€ F, fOF, ¢°F, e5Q, ¢°Q, h'G, eSH, f6H, a¢F.
2G4 16917.15 219. 29 1.26
Gy 17186. 44 1.43

v*D°, p'D°, 0‘D°, y*F°, z¢F°, wiF°, viF°, uiF°,

#s0Q) | a'Gyy | 17054.87 0.59 ||” Gge riRe, Ee. pFC 11GO WGC, HGS, WG,

wGug | 17iie02 | @03 096 [l fgd, Sl fiad, B, Y, T wirtd, o]
14 . . 3 5 2(3° 5 o o

aiGpg | 1uzes | 07| 17| WER WA G0, 6GP, P, 2H, Y, 217,
@spOF) | #Dis | 18085.82 | 4045 320

25Dy 18126.27 1
28Dig 18198.08 104,19 1.58 /%P, a8D, 8D, f¢D, gD, e°F, f¢F, ¢°F, a‘D, a!F.
26D%g 18302. 27 135. 80 1. 56

28Diig 18438.07 1

pCF) | BThs | ISIDA2| sy | O
25F 4 18174.06 : 15
2Fh; | 1823889 | 5350 1.28 108D, ¢D, gD, ¢F, fOF, gOF, €G, [0G, hSQ, ¢9H, aiF
2Py | 1857246 | 14307 1. Gl T v S 0l
26814 18513. 46 166‘ 66 i
#F5; | 18680.12 ; 1

da‘s(3P) b Poig 18805. 05 384,23 0.67 }zaso, ¥28°, 928°, 22P°, y?P°, wiP°, v?P°, 12P°, 12D°,
5P 34 19189. 28 3 v3D°, u2D°,2D°, 22F°, 7D°, $¢D°, pF°.

wiF°, 12G°, »G°, 1G°, rG°, ¢*G°, p!G°, z?H°,

dis(3H) b H 4 19023. 47 191. 66 0.91 y’H" I’H" uﬂH" U’H° u’H" t?H°, s3H°, 2?I°,
b Hzy 19145.13 A 1.08 m‘IE["ZZI; q‘F" w‘G" v4G° u‘G" z‘H" J:*E{°
w 2

w?P°, y?D°, 2D°, w?D°, v?D°, u?D°, #?D°, 2?F°,
3F0. z2F° z° 2FS. 42FS, pF°. s2F°. 12GO
aseF) | aFu | 10038 | g0 | 086 || GG BEe Bier e siks, (4G, ‘;,FG‘O gzgo
wFy; | 1007815 L14 | fEo! wipe, wD°, $DS, piD°, wiFe, Wi, tre’

$tF°, wiG®, #G°, ztH°.

ds afSyg | 20202.49 yoP°.

®epCE) | Db | ez | 8.3 Tin
24Diy 2 o
2Dy | 2082848 | M7 1.35 |(@'F» ¢*D, o'F, f1F.
2Diy | 21032, 62 145



178  Journal of Research of the National Bureau of Standards  (va. 17

TaBLe 2.—Terms of the V1 spectrum—Continued

Electron
Term Differ- |Observed S
‘fro;tiiog;l symbol | Level ence g Combinations

@'s(D) | biDyg | 20767.57 : o, 4P, PO, 4P°, 74D, pD°, DO, ¢iD°, DO
—21.56 TP, IP°, u4P°, 14P°, 14D°, 1*D°, HD®, ¢iDC, piD

opu | 21| “omiss | L2 LT oiye, i, yike, piEe, tES, riEe siEe! piRe,

biDoy | 20830.20 | —17-2L| g0 || #Ge wipe, vipe, f2P°, 2iD5, BhFe, 18, %, 3o,

4g(3 2
dwe@ | B | BT s | LU Nade pde, aits, sime, e, wEe, HC, sHo

1 {V’F"' wF°, v2F°, u?F°, £2F°, y2G°, 22G°, 12G°, #G°
wiDS, #D°), (HD?), wiF®, ¢*F°, 2G°, wiGS, tGe

aspCF) | 2Ghg | 2184145 0.55
2G| 2196500 | 12081 g6 || p AR
#Gl | sorsryr | 17871 1% 158
2G| 22315.99 - 124
WPUR)| | R el 0N
2iF3y . % 0.
2Fi | sssssi09]| 14281 )05 |a'D, o'F, o'F, 'F, D,
2F%; | 23519.8) - 1.31
@spCF) | 22D | 29608.80 0.76
2Dy | ssossas| 32635 33 {lePeRaD, aF.
d'p(D) | 2Pig | 2484810 2.34
g #Phs | 24rer.s5| (15| 1185 (letP, 9D, D, D, fF, @?P, atP, D, afF.
ZPh | 24838, 56 J 1.67
a'p(D) | 2Py | 24770.62 2.54
2Pl | o6 | LM 171 awp, 4P, aiD, eiD, aiF, 0D
#Ph; | 25190.96 - 1.59
oem) | gt | gose| gl 00
] ; 68. 55 -
VFs | 2/898.73 : T | S v e S L]
U Fsg 21999, 88 1%(]52 137 aSD, efD, fOF, efG, h8Q, a2@, a‘D, e!D, a‘F.
v | g5nirs0 | U882f 1y
VFy; | 2526858 - 141
@p(D) | v'Fix | 2930.61 | o | 042
v | 200422 | s | 098 [up b, D, otF, UF, eiF, 04G, atH, 3G, a?H, otD
vy | sigsof | 2L 15
v'Fi | 26171.96 J 1.23
" @spCF) | 2G3 | 26021.89 0.92 ; i P iF. alG. at
2ats | ooy | 30| B [lec,em, oD, oF, F, oF, 0!G, oD,
@0D) | #4Dis zg%. % o.58| —0.0
¥'Diyg . 5 . 4 4 AT, biF, eiF, f4F, atD.
uDiy | 2635959 1(2):; (lié 134 |(@P,b*P, ¢!D, ¢'D, a'F, biF, e'F, f'F, a®D
v'Diss | 26480.28 : 1.39
UMD Y | b | wml B
v : L :
vDis | 2650588 e 1.59 |4esP, 08D, ¢D, fOF, ¢5F, f¢F, 04D, a*F, ¢'F..
vDhs | 2660477 | 98-80 158
vDiss | 26738.81 - 1.50
d3sp(3F) | 2*Fiy | 27187.77 1.077 13, e2F, a'P, adD, aiF, e'F, fiF.
i | T man r2 }azD,azF,a G, e2F, asP, asD, aiF, efF, AT
a%sp 6P) | zDgy | 28313.68 3.23
55.08
2D | 28368.76 1.82
oD | 362,15 | 9533 1.58 |1f6P, atD, fOF, WG, a?P, b4P, afF.
oDy | 2859564 | 13549 1.52
2D | 28768.18 : 147

2481y 28621.27 biP.

assp(SP) | #'Ph | 29202.80 2.32
v'Bhs | 2980648 | 933 1.76 |}ass, a*D, afF.
VPhe | 29418.17 . 1.62

dsp(3P) | y'Pdy | 3002167 2.67

5 VPl | sooaks2| 725 1.74 |latP, b4P, 04D, @D,

v'Phs | 80120.78 - 1.67

@Bsp(aI? | ¥l | 3083560 | oy 0.53
VGl | 3069484 . 0.93 A
v'Gis | so7i1e | 7738 1.13 |(¢'F, OF, 0!G, o'H.
v'Ghs | 30864 84 121
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TaBLE 2.—Terms of the V1 spectrum—Continued
Electron :
Term Differ- | Observed :
gg&tilgn symbol Level oTice pe Combinations
dsp(P) | 21Shs | 80832.58 P, aiD.
dep(Q) | 2'Fh | 81200.12 | 5o o6 0.38
oFhs | 3122898 ; 1.01
Fig 31268, 15 Zg :lig 1 91 |(#*P, a‘D, b!D, a'F, b'F, a'Q, e2F, a?G, asD
z\Fhg | 81817.50 J 1.32
dsp(F) | 2Ghs | 81398.09 | 14n 0o 0.53
7'Ghs | 8154118 : 0.95
oG | sirerys | 180.55 112 |(@F, b'F, ¢ H, b'G.
ZGyg | $1987.18 : 1.20
28hg | 81786.19 2.30 | a?P, b?P, 04D, a'D.
Shs | 81962.50 2.21 | 2P, b?P, a?D.
oD | 32348.89 | o0 o 0.08
Disg | 82456, 45 : 1.17
“Dis | sede0.a0 | 20881 150 |{a4P, bP, aD, BID, a'F, b4F, b2P, a?D.
ZDig | 52891.06 - 1.35
“or0)| B | e pon| o8
2iHiyg b 3 ’ .
ambs | Sssrer | 1090 098 P, aiG, oiH, @oF, a1, bH.,
2Hiy; | 32968, 90 J 121
2Py | 8272486 0.73?
upts | someres| 80|  33'[lep, 6P, @D, 4P, 0, ark.
@pC) | wills | 8273814 | 10g 49 0.62
wiFhg | 92846, 74 3 01
0AFirg 30988, 89 }éggg 118 a‘P, a'D, b'D, a‘F, b'F, a'QG, a’F.
wiFiy | 88166.80 : 1.30
Gy | 83306.96 | _ 1.03
hans | Ssseo.sr| —535 | G0y |JuD, @iF, @G, 126G, aiF, biF.
|
| VFhe | 8248145 | _ L1
| pEns | Sskerdy | —4619 | G4 [JeD, @F, @G, 2G, @D, aiF, biF.
2Hy | 93640.18 0.92
ams | Secsse| 05w | 200 llwa, va, @y, pEs, oF, e
a1 T
wiDiyg 976. s X
wiDs | 3j065.61 | 5259 1.30 |(%'F» b'P, a‘D, o'F, b'F, a?P.
wiDl | 84198.04 : 1.35
1| s4o19.12 @'P, aiD, biD, aiF, [P,
0Bl | 84030.04 | yor oo 0.86
0\ F5s | 84167.84 b 1.327
wrpy | shrist | 269 1o la‘P, P, @D, b4D, aiF, b'F, a'G, a?P, a?D.
o\Fhs | 84599.81 - 141
VDY | 84428.76 0.73
v2Dig | 94486.80 58. 04 118 }alP, a’D, a'F, aiP, a'D, a'F.
upCT) | vDbs | ST A0 | gp gy | 000
4Dy 5 7 %
4Diss 31619, 52 lggﬁ 198 a‘P, 0P, a‘D, biD, a'F, a'Q, a’P, a?F.
oD | 84747.06 : 1.35
wous | S gs| o4 L12
u4Diyg X 7 .
wiDhs | 322504 | 13288 1.32 |(0*F» oD, o'F, 6@, aD.
utDiy | 36379, 11 ; 1.33
@pEP)? | yist | 8640883 1.85 | a‘P, 6P, (a?P).
D | 86416.49 0.89
7o | Sdode| B b }a’P, 1P, ¢?D, a?F, G, biP, aiD, biD, aiF.
ApeF) | 23G3; | 36461.26 0.85
zots | sewssss| 72| Y8 ller we, ve, wm, vHE, o, 0.
@%sp(iD) | y2Phg | 86477.75 0.74
vPhs | Sean.ge | 10271 Ot }a’P, b2P, a?D, a4D,
APOP)? | 'Bh | 661181 | _go oo 1.54 2
2Phs | 8069549 | 5508 2.51 |{a4P, b4P, 04D, b4D; biF,
z4Piys | ses1g80! 119 L77
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TaBLE 2.—Terms of the V1 spectrum—Continued

Electron

Term Differ- [Observed O
ucgltliig‘; symbol Level ot g Combinations
Bl | eaag| we.si| %%Mag, em,
oot vi | ML ma|
wiGrsg 3 & %
wGhg 96897, 88 1(5)502 117 a‘F, b'F, a'Q, e¢‘H, a’F, a2QG, b’QG, a?H, iH.
wiGhs | 36938, 42 . 1.26
T | $osgs| wess| 33 [Jep, P, D, F, 3G, H, ofF, OF, 0'G.
as eFug | 36983.63 ¥
::g:ﬁ ggg;g §8 36.40 yiD°, 24F°, y*F°, 21F°, 22G°, y*D°.
elFys | 37075.64 | 50.0
@s(D) | eSDog | 37116.68 03
Dy | 37158.36 | ob-88 87
oDy | 3722744 | 8208 61 [\20P°, 28D°, y3D°, 2F°, yoFe.
€D3y4 37322. 09 118, 65 64
eDy; | 37440.74 48
dpCH) | 90l | Teiios| wm 52 [JaD, atF, a1, 16, @i, BH, afF, b4F, a'H.
VEY | hiogs| 29 73 |, e, oE, o, @i@, oL
dpCH) | 2Ty | 87985.08 | 40 o0 87
| Tire| B4 9 1041, @G, a'H, biHL.
25 | Sr518.86 | 11411 15
Bp(OF)? | wiFy | 97342.66 84 |\a?P, 2D, a’F, a?G, G, a3F, b?H, biP, ‘T, biF,
PO | Wbl | Fsoe| p2e ool i e e o e Al sl
d15.3CF) | oFoy | 3737498 | 4o 0| -
oFy | 3BT | A 19
chlas | IID AL B i 26D°, y9D°, 28F°, 29G°.

SFag | 37614.97
OFyg | 3778.07 | 1o 19
SFpg | 37931 41 :

ApBF) | wiDig | 387457.560
wiDig | S75e.54 | 295-04

@Bsp(H)? | y'H3y | 37481.36

vHiyg | 87516.95 gg gg
vH | $7665.88 | g Re
ViHS; | 876%. 44 -

d'pCF) | v'G3y | 37498.76

048_‘5!‘ g;gﬁ 3? 57.24
Gy 3 %
G | Sregs9 | 12048

}alP, a?D, a’F, a*P, a!D, a'F.

a‘G, afH, aG.

D, a*F, biF, aiG, a*H, bH.

FEEO HO HHEHO HEHD MO HEHEHO MO HEOO MO MO M
[ =] o3 =00 O O -3

d'pGH)? | 2213 87530. 99 U
oy | sra06.s2| 7608 08 |j©:G, @2, D, @G, @

dip(F) | ¢Ddy | 37757.24 0L
tDbs | 3783498 | 00T 18 [L,ip, pip, aiD, aiF, biF, aD, a?G, b2G, a0D.
#D3g | $7959.66 | (200 33
D3y | 38115.65 : 35

d5(D) | eDog | 37940.08 | o o
gDzl et ot 102130 2P°, y'D°, yiF°, yiF°.
e Day 38106. 32 136, 14
Dy | 3824246 -

oHiy | 88125.76 QNG 1 G M. 4P, B eld, st
g, | sse0.63 | 9087 1.10 }“ G, 0!G, a?H, b°H, alF, biF, aiC,
dpGH) | *Hy | 98245.75 B 0.67

sith | S| Gog| 0% |lag, e, wo, o, .

5 . .

TiHys | ssise.96 | 1500 122

G | 38520.78 A e

WGy | ssg10.95 | 8116 0 Sl jorF, @2G0eH, 0
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TABLE 2.—Terms of the V 1 spectrum—Continued

Electron :
Term Differ- | Observed -
config- Level Combinations
uration symbol ence g

e L I & aw] JaH, v, 01, 0t
@oaCE) | Sl | 01z |y gy 0.407
2% 1.34 7 13 ~
Plus | tosgsgz | L7481  yopis'DS, D%, #F°, #G°, AF”,
JFus | 39597.01 3 1.33?
#sp(P) | wiBhs | sozsra0| o] 2
wiPls | 39248.90 - 1.60 [ta'P, b*P, a'D, a'F.
wiPig | S940.66 | 17370 1.52
dpOF) | whs | 30265.60 | g o0 | 05
Wi | dreas| avas | L%, aib, ofF, 0F, a4, a'H, aiF, 4G
wiFig | 89301.02 | 4920 1.30
dspCP) | St | 8984724 2.00 | a'P, 6P, atF.
wpeP) | #Di | sosree| o | oo
Wou | s gy | ousz|  L101Lup, bip, oD, atF, 04F, atP, 3P, ¥, asD.
8Dy | 4o195.79 | 125-90 1.38
d¢'p('F) ng;z %‘}fﬁ:% 234.83 b JatP, P, 2D, @F, atP, BIP, @iD, a'F.
UpOI) | whs | 5900817 | g gy 0.53
utGig 40001. 1 Yo 0.99 2
wips | foossos | 3T 0-99 |Lawr, 04F, @@, atit, a2m, b2H.
ulGiig | 40068.78 : 123
o | s ok | wsse| o [leD, wF, wq, #G, aiD, otF.
disp(‘F)? ;:B;ﬁ 4osee33 | 100,39 15 [Jarp, P, 2D, a?F, @iF, b4, asD.
dspaP)? | wSug | 40299, 81 P, a'D.
apeQ) | wiHhs | 4031483 | oo | 0.65
wiies | ore | me| 492 lar, wa, am, pm.
wiHiyg | josss.ee | 832 1.22
s
ey | Aol 1m0 152 [Je’P, @D, bep.
w2Pgg 2
wibts | 1069876 }mP, D, a?F, bD a'F.
wHig | 40919. 68 0.96
wiHiy | 40980.54 | —60-86 0. 69 |JoHL, 0.
¢peQ) | UFLs | 418049 | 4o 40| 042
s | A0S s | 259 |lap, D, 04D, atF, OF, 04, o'H, @IF, @2HL.
tFyg | 41699.36 | 10707 1.23
Bap(Q)T) DObs | 45581 w0256 00 [lwww, wa, 4G, e, b, o'F OOF, G
@ep(E)? | 0*Hbs | A00L AL 150 59 0.87 N 2p, 0:G, 62G, a2H, b2H, a¢F, b4F, asG, atH.
oHig | 41659.71 1.05
#peQ) | Uhs | 4165470 | yopp | 0.58
nos | s H) 213 | 13, wiF, 0F, @i, o, oF, @G, BG.
UGy | 41018.25 | 5770 1.20
Py | 4176178 | 9o 0| 2.5
whe | 48847 | GEE) L2 o, 0P, @D, D, a'F.
0P | 42009, . 1.48
BspOP) | riDis | 41928.47 | 0 ea| Q04
o |
roe | i 13590 129 [}atP, 04, a*D, b4D, aiF, b4F, (823), a*D.
Dy | 4924561 . 1.36
Pop(DI?| Wit | dhoansa| 0| 0%t [lep, D, oF, w0, 40, wiF, aia.
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TaBLE 2.—Terms of the V1 spectrum—Continued

Electron
config-

Term Level Differ- |Observed
uration g

symbol ence Combinations

d.d(D) | 3Gug | 42033.84

oGug | 42070.05 [ 3921
aai | Bura | o
€e5Gyzg 2177.
Gy | 42257.32 | 3000
e8Geyg 42353.42 s

d3sp(G w?Hiyg 42079. 14
o) w?Hgyg | 42220.69 | 14158

zF°, y’F°, 28G°.

S
& K¥y

}a’G, G, ¢*H, bH, aF.

a.d(eD)? | ePus ?
€8Py ? 2P°, y5D°.
ePyg | 42164.74 1.447
ol | 42936.66 @*P, b'D, a*F, a°D.
#spCP)?| Bl | i ge | —10220| 13 [lawp, tP, 1D, atP, 6D, T
St | 42362.04 1.50?| a?P, atP.
d4.d(*D) | f*Fag ?
(*D) e g
f8F a4 3.
ﬂ?”‘ 426363 | 145 79 2P°, 28D°, y8D°, 28D°, 26F°, ySF, 2G°.
%4 .
foFgs | 42597.98 | 7166 1.39
d+.d(*D) | f*Doyg ?
(*D) Y ?
2| S lg
1] 3 b
TDuy | 42653.62 | 14873 1.61
w8Dsg ?
wSDiyg

?
wDsg | 42480.81
wDiys | 42387. 41 ig; },g
Dy | 42725.88 -

dsp(tP) | wiShs | 42969.49 1.94 | atP, bP.

#iFhg | 4298194
k 60.97
R | Bire| 1P, 4D, aiF.

#Fig | 43266.156 | 119.06

qDiss | 4384044 | 59 g9
LD | Sinse| 1019 atP, biP, aiD, biD, aiF, HiF.

2 .
©Diys | 4365512 | 14430 1.46
wPhs | 4344333 | o0 e

utPiyg 43503. 99
uPhy | 43585.69 | 8160

atD.

a‘P, ‘D, 4D, a?D, a’F.

e

d.dCF) | OHug | 43649.40 | o 4o 0.38
€S Haig 43706. 83 80' 78 ‘i) ?8
¢Hus | 43787.6 : 11
¢Hyg | 4389415 | 1958 118 [(#°F 22G°%
oHys | 4402333 | 13418 1.30
¢Hiyg | 44189, 95 : 1.38
d38.d(F) | f*Gug | 43818.02 0.38?
ngn | | wm 08
334 3 i it o o
['Fus | 4400514 | %321 126 |{*F"» 2G°
fiGys | 44130.69 [ 13455 134
TiGug | 44327.04 - 1.35
2
Fp(@) | GEb | A es| 14|  (8g ||’ @D, @'F, a1G, B1G, a'F, biF, atD.
@5.3GF) | eFug | 43918.58 0.89
eFyg | 4406605 | 1747 %3 [JD°, 2F°, wipe.
BFiys | 48707.97
s | g me
S T a®D, b'D, aiF, biF.
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TaBLr 2.—Terms of the V1 spectrum—Continued
Electron %
. | Term Differ- | Observed :
Sf;fiign symbol Level ea P Combinations
26P134 ?
Z5Phg ? D, b4P.
25Ph; | 43988.00
et ﬁ%ﬁ?‘ | 48 0.98
842Gz 4 i 2
G 14104 55 % ;g 196 aiF, biF, a‘G, a?D, asD.
$1Gs | 4417845 : 1.34
ap(a) | eHng | 414677 0.90
b | HET| sz e }am, @G, b'G, o’H, bH, a F.
d3s.d(F) | foPug | 44443.67
[iPyg | aes3z60 | 5598 }zﬂD°, 20D°, 1°,
fPus | 44690, 47 :
d'p(a) | s2Gi | 44463.28 | _ 1.09
naus | 4eas | —s215| GO [JeF, 10, 8G, aiH, o'F.
D Wi s 1.22
i1 5 . 4
p'Diys | iier.68| §233 1.372| (%P> b*P, a'D, b'D, a'F, b'F, G, o’F, a'D.
p*Disg | 44700.88 : 1.327
a33.d(°F) | ¢%Doy ?
7Du; | 4484483 | 7 55 TR
D2y 44921. 08 135. 53 1. 55?|328D°, z8F°,
"Dy | 45056.61 | joo 33
¢Dug | 45157.74 .
iy %Z;;. AR 0.58?
il 3
MR | 45038.62 | oo 0.97 |(V'D» ¢*F, V'F, 6!G, o'F.
rFh | 4614516 ; 1.26
nrh | ora| 5| 033
514 5 . 93
wwge | g oe| 8081 9.93 104D, b4D, a*F, b4F, 4G, a*D, b2G, a?1, bH.
@'Fy | 15297.16 - 122
u2Piy ?
wiPy | 46169.15 1. 6g2]|©'P» @°F, BAF.
a3sp(IH)? | r2G3y | 45175.92 0.98
s | 4nrot | 18550 5 14 }(am),azc, H, b'H, afF.
0°Fdy (?)
o2 | gl g
24 ”
¢Fug | fomsiee | 6331 1.96 |[#D°% 2FC, #G°.
0T | 1881885 | ,00 33
gFng | 4603468 .
d4p(*D) PiFh zggég. it;‘ e 0.60
DTy : :
s | daron s | 1162 102 |{a*D, bD, aiF, BF, ¢4G, atP, 2P, aD.
D\Fiy | 15891, 66 . 132
P | 4665460 | _ 1.047
aphs | 10606 | —29216 }a’P, b’P, a?D, @D, b'D, a‘F, biF.
g i %’% ﬁ 60.10 0.96?
0 % . = h
oDbs | foassos| 1382 24P, a!D, biD, a‘F, b'F, a'G, a'D.
oDy | 16987.07 - 1.45
Gy | 4606879 | oo o 0.56
rGhg | 46139.06 : 0.96
rGhe | somses| 19058 115 |oT 8@ oH
G | 46963, 42 - 1.19
UPh | 4685110 | ) 6
t4Phe | 686278 e a*P, biP, a'D, biD.
“Phs | 4686810 J
dsp(Q) | $2F3 | 46996.84
SEn | Bl | ues| o llap, @D, @'F, a1G.
s | 47498.18 bD.
dsp(Q) | el | 46177 | oo o Loriwa, 102G, a?H, b1H.
$Hiy | 47701.56 ! 0.94
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TABLE 2.—Terms of the V1 spectrum—Continued

Electron :
config- S;l:&rgc‘“ Level I%;lﬁc%" Obsegrved Combinations

uration

OfFhg | 4780187 | 114 4e
‘Tl | 47916.81 | o0 ch P
olFhi | 4814015 | T T g2
0iF5g | 48328.86 :

WepCR) | T8 | fare, wnrs| 28 NoR, G, 0G, om, bH, e,

dip(P)? | 028hy 48844.67

@p(D) | EDW | {ens| —3.87| 1.2 |Jop, bP, oD, wF.

2.03 | a?P, b?P.

d3s.d(3F) | f*Hng 49717.57 79. 61
fOHSg | 49797.18 7704
SH3 | 49875.12 108, 04 #Go°
TSHS; | 49983.16 18110 %
feH%s | 50164.26 137.37

fSHi | 50301.63 ¥

d3s.d(°F) | ¢°CGuy (;g
5G4 49789.17

—

#Gos | 49932.37 | 14320 #Ge.
9G54 50114.59 01 46

75Gor4 50209. 05

dsp(H) | 2205g | 49977.90
20 | G0120.69 | 14279

dsp? h8Gyyg | 50584.27

z:gm 50?54 ” ;2
34 50751.83

maus | sosmo0 | 12417 #D°, S, P, £G°.

h8Gi4 51026.30 '

o

.91 }azH, b2H, a¢H.
06

hoGug | 51201.12 | 17482

PepCEOT) OO | G s | 100 laiG, o, .
N | ML e jara, .
gﬁgéﬁ %%: % | —182.7 Jarp, aiD.

TABLE 3.—Intervals of some V 1 terms

Interval ratios Interval ratios
Level Level
Term | torvals Theo- Term | i fervals Theo-
Observed e Observed retical
aF 229. 60 9.0 9 28F° 166. 66 11.0 bp
186. 04 T 2 7 141. 00 9.3 9
137.38 5. 5 113.57 7.5 7/
84.83 5.6 5
asD 113. 52 9.0 9 53.94 3.6 3
91.24 72 14
66. 93 5.3 5 2G° 219.29 13.0 13
40.88 3.2 3 188. 40 11.2 11
156. 21 9.2 9
a‘D 137.20 7.0 7 122. 69 7.2 §7
102. 32 5.2 5 88. 40 5.2 5
163. 26 3.2 3 i
2D° 204. 04 7.0 7
a‘P 187. 62 5.0 5 140.73 4.8 5
92, 42 2.5 3 81.32 2.9 3
o 2F° 166. 75 9.0 9
20D 135.80 9.0 9 142,53 7.7 7
104.19 6.9 7 122, 50 6.6 5
71.81 4.8 5 ¥ §
40. 45 3.0 3 2'G° 192. 82 11.0 11
157. 67 9.0 9
122.05 7.0 7
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3. ELECTRON CONFIGURATIONS, THEORETICAL AND
BSERVED TERMS

The atomic number being 23, the extra-nuclear structure of normal

vanadium atoms is represented by
152 25% 2p° 3s? 3p° 3d® 457,
but only the last five electrons need be considered in the theory of
the first spectrum [7]; thus the configuration 3d® 4s> gives rise to a
group of terms 1ncludmg the ground state *F, while 3d* 4s and 3d°® both
produce larger families of metastable states. These even terms
combine with a multitude of odd terms resulting from configurations
involving a p electron, 3d® 4s 4p or 3d* 4p, thereby accounting for a
ma]orlty of the observed V1 lines. These odd terms also combine
with higher even ones which form series with the lower ones because
they arise from similar electron configurations with augmented total
quantum numbers, 3d® 4s 5s, 3d* 5s, 3d® 4s 4d. Such series converge
to low states of the V* atom, but the structure of the Vi1 spectrum
has not been sufficiently analyzed to permit a complete correlation
of terms and series. Also the identification of established terms
of V1 is sometimes doubtful or ambiguous because, on account of
overlapping, there is little justification for ascribing to some terms a
single configuration and convergence limit. However, since the
V1 spectrum is, for the most part, orderly and regular as indicated
by intensities, intervals and Zeeman effects for LS coupling, it has
been possible to find a fairly satisfactory correlation between electron
configurations and the resulting terms. We now enter upon a dis-
cussion of such correlation, assisted by comparison with other spectra,
under the headings (a), low terms; (b), middle odd terms; and (c),
high terms.
(a) LOW TERMS

Those to be expected are:
a4t R AR 2R ST G T D)2
3d* 4s: 6D“‘D 4P"’P "‘DZD “FZF 4G2G SEEE s e RS HE R
a2 95 HAP, 4D AR, 4G and many doublets.
The @ s* terms may be identified by comparison with the d® configura-
tions in the related spectra V 11 and Tiir. Taking the components
of highest J, and temporarily measuring all levels from the lowest of
these in this particular configuration, we compile [35] the data given
in table 4. The overall separations of the highest and lowest levels
of each term are given in parentheses.

Tasre 4.—Comparison of spectral*terms from d®

aéVi @ V1 @B Tin
a‘F 0 (553) 0 (583) 0 (308)
aiP 9271 (280) 11188 (258) 8302 (154)
a?P 13248 (—95) 10804 (180) 8759 (125)
a?D 13995 (34) 15793 (147) 11542 (129)
3R BT T i e S b [ NS 19676 (—60)
a:G 10548 (208) 11604 (221) 7902 (120)
a?H 14711 (161) 16394 (155) 11559 (98)

This comparison settles the identification of these terms beyond
doubt. The narrow separation of ¢°D and inversion of ¢’P  ay be
explained by repulsion of a’D,y a®P;y, which share their ¢g’s. The
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missing 2K level in V 1is probably at about 23 000 and should, therefore,
give faint lines.

A similar comparison for the d's configurations is given [35] in
table 5. The identification is again satisfactory.

TasLe 5.—Comparison of spectral terms from d*s

dis V1 dts Cru aéva

D 0 (313) ‘D 0 (535)

@D 6290 (303) ‘D 7521 (495)
{rj o 13147 (494) P 18368 (912)

bIp 16764 (384) P 22859 (697)
D 18342 | (—63) ‘D

‘D 0 (339)
3P 11568 (612)

D
biF 13345 (106) iF 18723 (137)

a’F 16653 (52) 2F 23111 (39)
G 14817 (187) G 21198 (276)

z]¢] 19178 | (—43) G 260667 (54)
atH 12638 (153) ‘H 17895 (234)

bH 16720 (122) H 22316 (182)

F 13269 (118)
G 16193 (192)

sH

The terms from the d° configuration should be much higher and
their combinations should be in the infrared. Two have been
identified, as shown [35] in table 6.

TasrLe 6.—Comparison of speciral terms from d°

as Vi ds Crun
asS 20202 § 124 eEs (VI (R
L5 S IR R B 21824 (2)
108 ML ne et S S 25035 (13)
eF 37075 92) 32856 (18)
1o A RIS ol B 20514 (W]

Here the levels for V1 are referred to the ground level. In con-
figurations of this d* type the differences between the various terms
are much smaller in the arc than in the related spark spectra. It
appears, therefore, that the undiscovered terms in V1 are about
32000 above the bottom, which would make all their combinations
of any strength lie too far in the infrared to be observed.

(b) MIDDLE ODD TERMS

The odd terms, at middle levels, arise from the configurations d*p
and d®sp. They may be divided into families according to limit term
in V11, and give numerous triads of closely related terms. Kach triad
should give its strongest combinations with the corresponding term
of d*s. In this way the identifications in tables 7 and 8 have been
made. Terms in heavy type are regarded as securely identified; the
others are doubtful. Under each term is given the wave number of
the leading line of the multiplet resulting from its combination with
the related d*s term. Most of these groups lie between 20000 and
26000, and make the spectrum very rich in this region.
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TaBLe 7.—Identified V1 terms from d*p}

Vidt Vidis V1dip Predicted Identified

a’D a‘D SPDF {PDF 26P° A L) 24 P° yiD°  yiF°

22413 24313 22828 16415 17764 17456

WP bIP {SPD ISPD: 1St 2P et ARy e g v2p°

20836 21039 24553 | 29655 20929

D, el PN st 325 {PDF PP [ =it ofD MO o d T e

25169 25123

EJ i biF a?F {DFG IDFG | tD° wiF° 9G° | wD° wiF°? 2IG°
22344 23620 21994 | 18674 18396 17460

(L€ e ol G »G {FGH IFGH tiF° PGS i el $2G°  {H°
24357 24676 23293 22859 22580

(e PR o a'H b’H {GHI IGHI | wG° H° 2I° | »G° ?H°®  22[°?
25000 23420 22455 18216 19075 18461

From d’sp we obtained the results given in table 8.

TaBLE 8.—Identified V1 terms from d3sp

Vin Vi Vi d\;“l) VI
a3 dss dis? Prodinted Identified
iF SDFG DFG 20D°  F° 0GP viD° wiF° 2G°
34194 32602 31384
F aF
F DFG DFG 2D°  2F° 21G° 2D°  22F° 2G°
20479 22966 21760
P SSPD 1SPD 208° yP°  z8D° wiS°  wiP° riD°
33144 20598 32420
ipP a'P
P {SPD 2SPD z748° 7P°  wiD° - <t £
30022 20296 24303
ip SPD SPD
p a’P
i ISPD 21897  otP°? - wAD®?
26498 28516 26524
D {PDF PDF bt 28 = - tD° =
35139
D a?’D
1D PDF y?P° SRR T ) 00 d
22031 27472
IF {DFG DFG
R I
1F DFG
G {FGH IFGH ziF°  ¢pG°? zH° $IF°  @G°  sH°
36042 37056 36600
G @G
1G FGH #F°  pG°?  wH°® 2 = o
32773 30438 31120
sH {GHI 2GHI wiG°? yH°? R4 pG°?  rtHe?  zd°
37683 36821 34855
H a’H
1H :GHI r2G°? »?H°? ¢°? 5 e L%
30096 26394 23816

Here each low term has two “proper triads” with different limits in
Vi, and also related triads of higher and lower multiplicity (if the
latter is possible). The latter triads have no low terms closely related
to them, so that no combinations are given in the table. Their
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combinations with low terms of other families are not often strong.
There are other terms from this configuration not likely to be observed.

The identification of many of the odd doublet and quartet com-
binations is practically impossible—indeed, it is probable that the
configurations are so intermixed that there 1s little sense in ascribing
to a given term a single configuration and limit term. The sextets
may, however, be definitely identified as follows:

28D°

2§g°}d3sp (°F). Combinations with e¢F.
Z o

2P°
yﬁD"}d"p (D). Combinations with a¢D.
Y

Q0

yﬁP°}d3sp (®P). Left over.
28D°

The assignment of z°S° is doubtful. It is a real level and in the

right position.
26P° Combinations with @¢D; no more sextets
} d4.5p from 4p; and these are too high. The

u;;I}Z general nature of these levels appears to
be certain; some of the details are doubtful.

(c) HIGH TERMS

For the high terms, the distinctness of the various families, each
with its own limit, is much sharper, and interfamily combinations
are usually very weak or absent.

All the sextet configurations can be reliably assigned, the reasons
being as summarized:

efD dts (3D). Combination with 26P°, y*D°, 3F°, and also series.

&P

D )dtd (°D). Combination with same triad. (Lower members frag-
f:g mentary).

e

66112 d’s-s (°F). Combination with 28D°, 20F°, 26G°; series.

¢°F bd3s-d (°F). Combination with same triad; series.

__é d*s-d (°F). Combinations; series (no satellites).

hG d3pe. Only chance left; also analogy with Tir1.
For the high quartets we have:
e¢tD d*s (D). Combinations with d‘p triad; series.
e¢F db Combinations with same triad. At right level for
this; not for anything else.
fF ds-s (°F). Combinations with d3sp triad; series.
No other high even quartet terms have been found despite much
searching. There should be pentads d*-d and d’s-d. [
The only high doublet found is ¢’F, which combines with the d*sp
triad, and has obviously the limit d®s (°F)—the lowest triplet term
in Vi
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It is of interest to compare the numbers of terms predicted by
Hund’s theory and those found in the present work.
For the low levels we have:

Electrons 8855 0D -4 = 4P DT WY 4@ AHSEART SRS DT - SIG 3 H . T
Predicted 1 1 ] i) 1 1

ol 1 1 il e

dig [Predicted 1 T SRR D I b | 2o g g B g el
Observed it 1 P e P B | 1 1 3! 1 1

a5 [Predicted 1 2 1 1 1 1 1 3 2 2 1 1
\Observed 1 1

All the low sextet terms have been found and all of the quartets
except a few which are known to lie high and must give infrared
lines. Most of the doublets are still undiscovered. The missing
terms are mainly those which have (probably high) singlet limits in
Vii. Only a small part of the high-lying d° group is known.

For the odd levels, involving a 4p electron, distinction between
the origins d’sp and d*p is often impracticable. The two together
give:

Electrons 83 6P 6D OF G 1S 4P 4D 4F G ‘H ‘I 28 2P 2D ?F 2G ?H 21 ?’K
a3sp b e Bk ot P | 83 0w:8-.070:2.41 8 710 9.7 4-2
dip L=l 25477004211 2€ 758290 T Didel)
Combined ) B i | 5914 119 4 2 51418 1814 9 4 1
Observed 1-3/:4°:8°71 4712129 41 L8 758 11958

The number of observed terms sometimes exceeds the computed,
indicating that some terms arising from a 5p electron have been
observed. This is certain among the sextets. The doublets are far
from complete.

The high levels, arising from the addition of a 4s or 4d electron to
the terms of Vi, are theoretically very numerous—50 in the first
case and 220 in the second. Only a very few of these, arising from
the lowest levels, have been detected—as is the case in all other
spectra.

Table 1 contains 420 lines of intensity 15 or more. Of these only
16 remain unclassified. This, together with the results of this section,
indicates that both the theoretical and practical analysis of the
spectrum in the ob<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>