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The analysis of the first spectrum of ruthenium has been extended with the aid of

digital computers.
g-factors for 54 even and 148 odd levels.

lines in the range 2013 to 11484 A is presented.

two member series is 59410 em~! or 7.364 v.

1. Introduction

Constant differences between wave numbers of
line pairs in the arc spectrum of ruthenium (Ru 1)
were found by Kayser [1]!' in 1897. Paulson [2], in
1915, reported 17 recurring differences among the
reciprocals of the ruthenium wavelengths in air.
The first multiplets and energy levels were found by
Meggers and Laporte [3, 4] who investigated the
absorption spectrum to identify the ground-state
transitions and assigned quantum numbers to 16
even and 24 odd levels. Simultaneously, Sommer
[5, 6] published 44 even and 71 odd levels and identi-
fied spectral terms with the aid of Zeeman-effect
data.

The next contribution to the analysis was by
Harrison and MeNally [7] who observed Zeeman pat-
terns for 450 lines and published g-values for 38
even and 102 odd levels.  With the aid of an interval
sorter, MeNally later expanded this analysis [8] to
include 61 even and 188 odd levels, accounting for
2380 classified lines. This latter work has never
been published, and was not made available to us
until the present investigation was well under way.

2. Experimental Procedure

Line lists containing 4,492 ruthenium arc and
1,527 ruthenium spark lines compiled from spectro-
erams made at NBS [9] were used in this investiga-
tion. The observed wavelengths were converted to
vacuum wave numbers by digital computers (the
IBM 604, SEAC!, and IBM 704 at various times)
coded to compute the index of refraction of air by
means of Edlen’s formula [10]. An IBM 604 com-
puter was then utilized to calculate all permitted
transitions predicted by the known energy levels.
These permitted transitions were compared with the
observed lines in order to check the validity of these
energy levels.  All lines thus classified were removed
from the line list to reduce this list to one containing
only unclassified lines. Predictions which fell within
+0.3 em™! were accepted as coincidences by the

Figures in brackets indicate the literature references on page 216,

A total of 105 even and 206 odd levels are listed with observed Landé
A complete list of approximately 3,400 classified

The ionization limit calculated from a

computer. Those which fell between £0.2 and +0.3
em~! were examined by the author and considered
to be valid if adjacent lines in the multiplet were
observed. The remaining list of unclassified Ru1
lines was then searched for significant differences.

The search for new energy levels was carried out
with the aid of electronic digital computers. The
major portion of this work was done prior to 1957
with the NBS computer, the SEAC. The technique
used is desecribed elsewhere [11].  More recently,
the faster IBM 704 computer has become available
to us, and a revised and greatly expanded version
of the technique used on the SEAC was developed
for the newer computer by Coleman and Bozman [12].
The fundamental difference between the two com-
puter techniques is that the earlier search was
accomplished with a selected list of level differences,
whereas the greater speed of the later machine per-
mitted the use of all possible differences in the search
procedure.

The list of unclassified lines remaining after the
SEAC search has recently been investigated by
means of the 704 routine. This search has yielded
only five new even levels and one new odd level. Tt
appears unlikely that more levels will be found with
the present line list. More Zeeman data, particularly
in the red and infrared regions, are needed for further
progress on the classification of lines in this spectrum.
New spectrograms devoid of underlying band spec-
tra would also be helpful.

The energy levels, g-values, and percentage com-
positions for the low even levels calculated by
Trees [13] have been very helpful in this analysis.
For details of this, his paper in this issue (p. 255)
should be consulted. For the rest of the assignments
the author is indebted to Russell and Moore for the
guidelines laid down in their analysis of the homolo-
gous spectrum, Fer1 [14], and to C. E. Moore for
her invaluable aid in grouping levels into terms and
in assigning configurations.

The energy levels listed in table 1 have been ad-
justed to fit the new line list, but differ only slightly
from those reported by MeNally [8] in the case of
those lines that occur in both lists.  The estimated
errors in the value of the levels range from +0.01
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cm~! for the low even levels to £0.05 em™ for those
high terms that are determined by only a few
transitions.

The array of observed terms is presented as table
2. To facilitate comparison, this array is given in
the same form as the array of predicted terms
published in A.E.1. [15].

The complete list of classified lines is given in
table 3. The intensity of the observed line on an
arbitrary scale of 1 to 10,000, is listed in column 1.
The wavelength in column 2 and the corresponding
wave number s listed in column 3. The classification
of the observed transition in terms of the energy
levels listed in table 11is givenin column 4. A partial
list of the 40 most intense remaining uneclassified
lines is given in table 4.

3. Discussion of Results

3.1. Even Terms

The known parent terms in Ru 11 have proven a
useful guide in assigning the 4d" 5s configurations in
Ru 1. Terms can be assigned on the basis of the
intensity of the combinations with a fair degree of
certainty for the limits «*F, a 'P, a*G, a*P, oD,
and ¢ ?H in Ruir. A striking analogy exists with
Fe 1, although the term intervals are more irregular
in Rui1.  For these configurations, the levels are
roughly 6000 to 12000 cm™" lower than similar terms
in Fer.

All energy levels of Ru 1 which have been found
are listed in table 1. Term designations have been
assigned when possible. The notation is identical
with that used by C. E. Moore in the Atomic Energy
Level Volumes [15], henceforth referred to as A E.1..
The configuration is given in the first column, term
designation in the second, J-value in the third,
energy level in the fourth, the term-intervals in the
fifth and the observed g-value in the sixth column.
The five miscellancous even levels are designated
with letters B through K. Energy levels of odd
parity are given in italics. Miscellaneous odd levels
are designated by numbers 1° through 63°. The
initials in the last column indicate the earliest refer-
ence for each level. The meaning of these initials
is as follows: P, Paulson [2]; ML, Meggers and
Laporte [3,4]; S, Sommer [5,6]; HM, Harrison and
MeceNally [7]; Me, McNally [8]; and K, this paper.

This table is identical with that published in
A E.L. [15] except for the following changes: The
levels d °Fs, a 'Fs, a g, ¢ °Gy, ¢ *Ps, Fy and 63°; have
been added, minor typographical errors in the energy
level of 5 *H’; and in the g-value for b °H have been
corrected and the level formerly designated as Aj
has been designated f°F,. The majority of the
g-values are quoted from Harrison and MeNally [7]
and McNally [8].  The hitherto unpublished g-values
from Mc¢Nally’s thesis together with a few additions
contributed by the present author are included in
the following paper. More Zeeman observations

are needed in the red and infrared regions, where the
present spectrograms record only very few lines.

The writer has benefited from consultations with
Trees who has furnished theoretical predicted values
for all of the low even terms. These calculations
are based on parameters derived from known levels
and are an excellent guide to the analysis. The
general agreement of observation with his predic-
tions is good. His paper [13] should be consulted
for further details.

The 1.S coupling designations represent in general
the major composition of each level, but some of the
levels are mixed to such an extent that the LS
notation should be used with caution. In particular,
the designations of the levels a ?D, at 15054.07 cm—!
and «'Dy at 17045.97 em™' should, according to
Trees’ calculations be interchanged. The relative
intensities of the observed combinations and the
term intervals, however, favor the designations
assigned in table 1.

The level at 25200.97 em~" has been designated as
4d’(a *F)bsa 'Fs despite the absence of anv ob-
served combinations with singlet levels. This as-
signment was made on the strength of Trees’ calcu-
lations which predict a level at 25210 em ™ composed
of 58 percent 4d'(a®F) 55'F; and 16 percent
4d°5s*°Gy. - The odd terms of similar parentage are
unfortunately not well known.

The a °D term having the configuration 4d° 552 is
about 8000 cm~" higher than the corresponding terms
in Fe 1. Thelevel a °Dy, corresponding to the ground
state of Fer, occurs at 7483 em™ in Rui. The
remaining termws of this configuration are only slightly
higher (0 to 3,000 ¢m™') than the corresponding
terms in Fer.  Of the 16 terms predicted for this
configuration, 8 have been identified but ¢ *P and
b°D are each missing one level and f3F is missing
two levels.  Of the 8 singlets predicted, only @ ' has
been found. According to Trees’ predictions, the
higher 'S and 'D terms will lie above the ionization
limit. The other missing singlet terms are 'S pre-
dicted near 33411 em ™!, 'D near 33905 em™!, 'F near
39308 em™! and two 'G terms, one near 31719, the
other near 48417 ¢cm™'. A high *P term predicted
near 43571 cm™! is also missing.

The b°Dy level deviates sufficiently, by 582 em™!,
from Trees’ value to cast some doubt upon its
ralidity. A level at 29617.15 em™! which might pos-
sibly be designated as 4d°5s5263D; has not been
included in table 1. The agreement with the pre-
dicted position, 29621 cm~! is good, but only three
weak combinations with w?®D; z'D;, and y P}
have been observed and further confirmation is
needed.

The ¢?F, and ¢°F; levels deviate by 149 and 173
em™! from their predicted positions and both are
strongly mixed with 4d7(a *F)5s, d *Fy and d *F,.  The
average deviation of the remaining 18 levels of the
4d° 5s* configuration from their predicted positions
is 45 em L

All terms of the 4d® configuration have been found
with the exception of 'S.  This term should occur at
about 38892 ecm~!, The ¢*Py level does not agree
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well with Trees’ calculations.  The evidence for this
level consists of only three transitions, but since
extensive searching revealed no other level with
J=0 in this region, it was kept in the list with a
question mark. The remaining seven levels deviate
by less than 37 em™! from Trees’ predictions. The
only term from this configuration known in Fe 1 lies
23500 em~! above the corresponding term, b°F,
in Rur

Only the terms ¢ "D and f°D from the 4d° 5°(a D) 6s
configuration are known, and the latter is incomplete.
They are about 6000 em™' higher than the corre-
sponding terms in Fe 1

The remaining even configurations observed in-
volve a 5d electron. The terms with this con-
figuration are found above 47000 em~! and are
difficult to find with certainty because of the limited
number of expected transitions. Six of the ten
predicted terms with the configuration 4d’(a 41‘))(/
are represented in the tables, but only one, ¢3G, is
complete.  They lie about 6000 ¢m™! below those
in Fer. Data on the remaining 5d configurations
are extremely fragmentary. Two terms, ¢°S and
part of /7D are known and tentatively assigned to
4d° 55(a °D)5d.  They lie almost coineident with the
similar terms in Fe 1.

A possible level at 55405.64 c¢m™! may be the
missing 4d7(a *P)5, f*D; level. A transition from
a level at this position to 7 °D3; would coincide with
the position of the strongest remaining unclassified
line at 5361 A.  Very weak lines at the wavelengths

corresponding to combinations with three other
Fraspaa = 20 g m
levels, i °P3, v °Ps, and 63, have been found. These

combinations may, however, be coincidental and the
level has not been listed in table 1.

The strongest remaining unclassified lines lie
between 4700 and 7500 A.  Many of these probably
represent transitions between unidentified terms
with a 4d"(a *F)5d, 4d"(a *P)5d, or a 4d°® 5s(a °D)5d
configuration and odd terms from the same limits.
These multiplets are characterized by strong transi-
tions on the main diagonal with very weak off-
diagonal transitions. The corresponding energy
levels are, therefore, difficult to find.

3.2. Odd Terms

All terins of the 4d” 5p configuration having as
limits in Ru 11 @ *F, a ‘P, @ *G, a 2D, and a?H have
been found. The intervals are approximately three
times as large as those in Fe 1. Those from a *F lie
about 5500 cm™! below the corresponding terms in
Fe1. The two Jevels z2°G3 and z°G; appear to be
perturbed downward.

In the next group, ie., 4d’(a 'P)5p, the lowest
term, z°8°, is 13326 cm ™! below the analogous term
in Fe1; the rest are about 9000 em ™! lower. Also, as
in Fer, the levels of #°D® appear to be strongly
perturbed.

For 4d7(a*G)5p, the terms are about 8000 ¢cm™!
below those in Fe 1, and the intervals of the terms

y *Ge
tion.

In the 4d7(a ®P)5p configuration, all levels lie about
9000 em~' below those that have been found in
Fe 1. The intervals of the 2°D° term show evidence
of strong perturbation.

The terms of the configuration 4d7(a2H)5p lie
about 8000 ¢cm~! below those in Fe 1. The intervals
of z*I° indicate strong perturbation.

The levels z°*P] and z3*P; of the 4d’(a*D)5p
configuration are missing. The remaining terms
range 6000 to 15000 em~! below those in Fe 1, and
the intervals of the 2°KF° term indicate a strong
perturbation.

Only two terms, z 'P° and z 'G®° of the 4d7(a *F)5p
configuration are suggested and these assignments
are tentative. No levels of this configuration have
been classified in Fe 1.

For the configuration 4d° 5s5p the two triads of
septet and quintet terms having as limit « ‘D in
Ru 11 are well known. These terms are regular and
lie from 6500 to 8500 em ! above the related terms
in Fer

For the 4d°5s(a*D)5p configuration, only two
terms, w°D° and z°F° have been designated and
the level z°F, is missing. These terms lie about
5000 em~' above those in Fer. Similarly, only
two terms, ¥ °S° and z °p° are ascribed to 4d°5s(b*P)5p.
They are about 4000 em~' above those in Fe 1. The
unassigned term ¢3D° may belong in this group.

One term, z'H® is ascribed to 4d°® 5s(b *H)5p be-
cause of its strong combination with a 'H.

Five terms are entered in table 1 without configur-

and z3H® show evidence of severe perturba-

ation assignments: »*D° «3D°, ¢32D° w3G°, and
p3G°.  All of these are fragmentary but observed

g-values are known for seven of the levels involved.

The remaining odd levels have been classed as
miscellaneous.  These levels lie above 40000 ¢m™
and most of them are probably fragments of the
various remaining 4d° 5s5p or 4d7(a *F)5p configura-
tions. Some possible assignments, made on the
basis of the intensities of the observed combinations,
are given in parentheses. Very few Zeeman effect
data are available in this range, and the overlapping
of terms is so great that configuration and term
assignments have little significance.

3.3. Ionization Limits

The 1onization limit for Ru1 was determined by
fitting the observed term values for the two series
members 4d’ (@*F)5s  a’F;(Ti=0.0 cm™') and
4d(a *F)6s e °K5(T. H.)().40 em™) to the formu-
las below. The value of the constant a=——2.43
»107% em used 1s an interpolated value obtained
by Catalan and Rico [16]. This interpolation was
obtained by drawing a smooth curve through the
points given by the available data on a plot of «
versus atomic number for the first spectra of the
elements Rb through Ag.

Tw=R/(n+p+aTy)?
Ty="T,— Ty
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where: 7', is the energy level of the nth series member

measured relative to the ionization limit,
m
D)
T, is the energy level of the nth series member
measured relative to the ground state,
wis the quantum defect and is assumed to be
constant for the series,
a1s a constant,
R 1s the Rydberg constant, and
nis 1 for the first term, 2 for the second term.
This set of equations is satisfied by a unique value
of the ionization limit, 7°,. The value of the
ionization limit obtained in this manner is 59410 ¢em ™
or 7.364 ev. This value of the ionization limit
agrees well with the value 59417 em™' obtained by
Catalan and Rico by interpolation between data
frorln spectra of neighboring elements in the periodie
table.

The author acknowledges C. E. Moore’s invalu-
able help in assigning configurations and in arranging
the list of energy levels into appropriate terms and
R. E. Trees’ excellent calculations of levels and
compositions for the low even configurations. The
author also thanks W. F. Meggers for his aid in
assembling the line list and W. R. Bozman for his
help in operating the 704 computer.
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TABLE 1

Ru 1
Config. Desig. J Level Interval Obs. ¢ | Earliest Contfig. Desig. J Level Interval Obs. ¢ | Earliest
reference reference
4d7(a 4F)5s a F |5 0.00 | _1i00.64 | 1397 | P 4 ¢ P |2 | 2093375 | _l..0e0 | 1343 | HM
L] g ume Hh 3 =
2 2713.24 | 52079 | 1000 | P o
1 3105. 49 302, 0.000 | ML, S | 4ds5s ¢ F |4 | 264309 | g4 108 K
3 | 22419, 46 ¥ 1070 | I
4d7(a 4F)5s a 5F | 4 6545.08 | o0 00 | 1284 | P 2 | 22343 14 76.32 1 9607 | K
3 084, 12 39.09 | 1796 | P
2 9183. 66 | 109954 | 17089 | P 4db 552 b SH | 6 | 2216206 1.063 | K
5 | 2231888 | 30082 Joe0 | K
44 55 a 5D |4 TIB0T | g9 55 | LMT P 4 | 23004 77 - 0.91? | K
3 8575. 42 ‘ 1. 420
2 0057.64 | #8222 |y 935 | p Ads boIG | 4 | 2339260 0.950 | K
1 9072, 98 - ¢ 1.795 | ML, S
0 0492, 37 | 41939 | o) M A b oiD 2 | 2345347 1162 | K
4d7(a *P)5s a P |3 8770. 93 797 94 | 1.624 | P 4ds 5g? d P |2 | 24927.48 | _pean 1 K
2 8043.69 | _ 72028 | 1536 | P 1 | 2756059 K
1 9620. 29 1,985 | ML, 8 0
4 b F |4 9120.63 | _qz35 g9 | 1235 | P 4d7 (a2 F)5s a 'F |3 | 2520097 K
3| 10654 62 Dosb® Ul 086 | P
2 | 11447.31 | ~79269 g 7es [P 4ds 5s(@D)5p| =z TD° | 5 | 2521416 | _ps0 4 | 1592 | HM
& | 2546449 | T200-33 | 1625 | ML, S
SCO R R o N D SR B
0 | 11752 62 8348 5101 S 1 | 26780.46 | —307.72 | MC
4d7(a 2G)5s a 3G |5 | 1220705 | _goo g | 1190 | HAM 4d5 5g? b 3G | 5 | 2560260 - K
4 | 12816.60 | 909! 1033 | S 1| 25642 69 40. 0 K
3 | 1369907 882.38 | o 757 | HM 3 | 26075.70 | —%33.01 K
4d7(a *P)5s b %P |2 | 1364575 | _ g9z 09 | 1.315 | P 4d7(a 4F)5p 2 SD° | 4 | 26312.88 | g5 oo | 1.486 | ML, S
Loomesier | CgRe Ll s 3 | 2750659 | MA9-T6 | 1495 | ML S
] 10 HM 2 | e8465.69 | 85210 | 1324 | ML 'S
1| 20118 49 - 0.953 | ML, S
4d7(a 2G)5s a 1G4 | 14700, 32 0.992 | HM ’ 0 | 29569.90 | —#1.41 | ) ML
4d7(a ?D)5s a 5D |3 | 16190. 61 1136 54 | 1333 | HM . 4d7(a *F)5p z SF° | 5 | 26816. 23 1108 56 | 1394 | ML, 8
=g 36. Q —_ . 06 ap T’ Q
2| 1905407 | JgEeE | 1l62 | s w 4 | 2sorj79 | TIORA0 | 1364 | ML S
5712, 58 0.676 | HM 3 | 28s90. 47 | 81568 1293 | ML S
2 | 29427, 32 36.85 | 1'764 | ML, S
4d7(a 2H) 55 a 16 108R016 | e g7 | 1164 | HM 1 | 2969357 | —266:25 | ol567 | ML, S
5 | 16240, 1: 0. )
4 | 17096.87 | 85674 | g 834 | HM 4d7(a ?F)5s: 4 SF |4 | 27289 24 K
3 | 27516.57 _?(2)(7)- 2 K
4d7(a?D)5s a D |2 | 17045 97 1.175 | HM 2 | 26815 67 700. K
4d7(a 2H) 5s a 'H 5 20055. 71 1. 007 | MC 4d7(a 4F)5p z 3G° i 28495.10 | _ 1395 g1 | 1.230 | ML, 8
29890. 91 395. ML, S
4d7(a °P)5s a P11 | 20242 01 0.927 | HM 3 | 31852.90 | ~1961.99 | ¢ geg | ML, S




812z

Tasre 1—Continued

Ru 1
Config. Desig. J Level Interval Obs. g | Earliest Config. Desig. J Level Interval Obs. ¢ | Earliest
reference reference
4d7(a F)5p 2 5G° | 6 | 2857089 | _ .00 o0 | 1379 | ML S || 4di(a*P)5p 5 SD° |4 | 8654262 | _go0 40 | 1481 | ML .
5 | 3027968 : 1263 | ML, S 3 7367. 02 824. 1379 | ML, S
4 | s1845.79 | TIBSIL L1l | ML S 2 | sr66n.86 | 0084 | L4z |
3 | sossr.o6 | 808 T3 1 0loas | ML S 1 | 38200 40 R IR N
2 | 50958 80 . 0.375 | ML, S 0 | 37802 23 98. 0/0 M
isltDiop| 2 N e | —dumes | 1AER | Mp | M@ | v D3 5676050 | _agage | 1428 | HM
4 | 2059456 | 1365211370 | HM 1 | sv619.52 | 65424 | qgg5e |
3 | 29891 90 7. HM
2 | 30018. 34 —126.44 1 497 | HM 4d7(a *P)5p z 3P° | 2 | 387118 90 1469 | ML, 8
1 | 30085 38 poty S 1| g6y | T8I 1U3T | HM
0 | 30115 25 —29. 0/0 MC 0 | 3772 88 : 0/0 HM
4dS 52 b 3D |1 4d7(a 2G)5p y F° |4 | 88248.88 | _ 100 30 | L 107 Y
2 | 29352 41 K 3 | 89488 70 | —1190. 0. 968
320079, 00 626. 59 K 2 | 40433 23 999.53 | ' 889 | HM
4db 5s? a 11 6 29677. 10 K 4d"(a 2G)5p z SH°® i5) gggg; gg 600. 41 % (l)ﬁ 1}\11181
35297. € —976.19 | 104
Adv5s(@tD)sp |z PO | 4| 8020040 | a0 | 1656 | S 4 | 89m18.28 0:895 1 HI
3 | 381384 64 3424 | 1"895 |8 , .
5 | o35 30 | —958.66 |y om0 |8 4d’(a *P)5p 2 38 1| 88587 14 1.566 | S
, 4d7(a *P)5 spe | 3 | 38706. 36 > on | 1.631 | ML, S
4d7(a *F)5p 2 SF° | 4 | 8034845 | _o045 50 | 1276 | ML, S L ! 2 | 8900862 | 3926 | 1713 |§
~ B U Q —764.
g ggf% g% 780, 07 i: (1)32 glL, 5 1 39773. 49 2.315 | HM
4d7(a 2G)5p 2 1G° | 4 | 39037 18 1.115 | 8
4d7(a *F)5p z 3D° |3 | 81044 35 1.204 |8
2 | 32207.65 | —1163.30 | 17039 | § 4d7(a 2G)5p y 3G | 5 | 39450.66 1142 | HM
1 | 33580.22 | 137257 | g 529 | § 4 | 40206.61 | 82595 | 1035 |§
' ' ) 3 | 40235. 39 41.22 1 gigo0 | s
50 « <)
4d7(a *P)5p PR 2 | 31186.08 2034 |8 P yove |2 | sommos | oo | Lo |8
4d85s(@D)5p| y SD° | 4 | 83446 84 1o | 1492 | ML 8 . gggé? 5 5. 04 ](-)/‘f)‘)ﬁ .
D B | el | Ea | NS
3 | Slocr o | aszan [ REITIEL o 1°GF°) | 4 | 40439. 25 1196 | S
- 928858 | - 4
0 | 84379.64 0/0 HM 4d"(a 2G)5p 2 H° |5 | 40616. 22 1020 | MC
G2 . o 7 - o {
1| 85046.77 164.85 1 97385 | HM 1| 7101665 990.61 | o g95 | HM
4d05s(@*D)bp |y SFC |5 | 84772.55 | _goq g0 | 1402 | HM o | rracs 2 1F° | 3 | 4094865 1137 |8
1| 35471 15 698. 1.364 | ML,
3 | 8580662 | 33547 | 1976 | ML S | 4di@D)sp | o SF° |2 | 41182 94 77 10 | 0-877 |8
2 | 8596387 | 202 11069 | ML 3 | 41260. 0 1055 8a | 1235 |8
1 | 36238 77 - 4 0.145 | ML 4 | 72346, 90 - 1.247 | HM
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28
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MC

ML
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MC
MC

4d5 5s(a *D)5p

4d5 5s(a *D)bp

4d5 5s(b *P)5p
4d7(a 2F) 5p:
4d7(a 2H) 5p

4d’(a 2F)5p:

4d7(a 4F)6p:

4d5 5s(b 2H) 5p:
4d7(a 2D)5p:

4d% 5s(b 4P)5p
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45549.
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4696.
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45923.
16499.
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46067.

46528.
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46746.
46803.
47500. 5.
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35
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—827.
=7l
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Tasre 1—Continued

Ru 1
Config. Desig. J Level Interval Obs. g | Earliest Config. Desig. J Level Interval Obs. g | Earliest
reference reference
4d7(a *F)5d f oF i igggg. gg T % 28° 3 | 47868 35 1.309 | MC
3 | 48809.28 | —265.40 K 29° 3 | 48003.00 MC
% 30° 4 48109. 32 MC
4d7(a *F)5d: e °D % i??g% %g _2‘15. 90 1. 36 T\ic 31° 4 48143. 98 MC
PO i e || ek e
0 33° 2 48326. 73 1. 08 K
wems | oo o) M | e | (K| eeeDe) oD g B | s | 10K
4| 49604 93 e K 3 | 50016.70 | —IS1.9 K
g 49553. 73 1. 35? MC % gggflig gé 79,09 %
16° 3 47046. 54 1. 058 MC 34° 3 48405. 09 1. 14 MC
4d7(a 4F)5d: e 3G Z iggg% gg __lgig gg 1. 19 % 4d7(a *F)5d: e 3D g ig%gg (Sig —1268. 22 1. 28 %\ilC
3 49675. 97 K 1
17° 4 47157. 28 1. 24 MC 35° 3 48493. 01 1. 14? MC
18°(°D°) | 0 47176. 90 K 36° 5 48503. 30 MC
19° 4 47261. 52 1. 12 MC 37° 3? 48570. 85 MC
4d7(a ‘F)6p: s 3D° ; %ﬁ% gg — 208, 01 i: 82; Mg 38° 4 48597. 45 1.208 | MC
1 39° 1 48604. 34 2. 06 MC
20°(°D°) | 2 47345, 10 1. 55 MC 40° 3 48765, 88 MC
4d(a *F)5p: @ HIE 2 47458. 76 41° 2 48779. 15 MC
21° 5 47425. 17 K 42° 4 48853. 69 1. 23 K
B (GF) 4 47486. 96 S 43° 3 48933. 93 MC
22° 3 47526. 09 1. 134 MC 44° 2 49037. 35 K
23° 3 47635. 33 1. 06 MC 45° 1 49047. 61 MC
24° 5 47642. 87 K 46° 3 49141. 42 1. 03? MC
25° 3 47788. 72 MC 47° 4 49165. 05 MC
26° 1 47809. 11 MC 4d7(a *P)bd e P g gg?gé (8)2 _881. 78 %g
27° 4 47817. 84 1. 32? MC 1




48°
49°
50°
51°
4d° 53(a SD)5d | e 59
C (F)
4ds 5s(a *D)5d:| £ 7D

52°
53°
54°

v 3G°

49303.
49408.
49417.
49447
49489.
49592.

49624.

51058.
52729.

49722.
49761.
49918.
49949.
50122.
49953.

88?
97
50

56
90

26

64
80

18
61
28?7
25
41
01?

=1L, IE

173. 16

MC
MC

K

4d° 5s(a D) 6s

Ru 11(4#F4%)

59°
60°
61°

62°

63°

Limit

OHFNWEH = = N N

—=

W B B W

49970.
50027.
50192.
50338.
50350.

51364
52001.

50351.
H0772.
51360.
52455.
H3717.
54043,
54291.

59410

65
96
o7
99
52
35

93
05
21
23
63
38
55

—1014. 30
—636. 53

1. 094

MC
MC
MC

K
K
MC

=

122
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TaBLE 2. Ru 1 observed terms*
Configuration
1s2 252 2p8 3s2 3ps Observed terms
3d10 452 4pb+
) I8 b3F
i { ‘ b 1D bIG
5D
4d6 5s? d3P? b3D ¢3F b3G b3H
f3F a1l
ns (n>>5) np (n>5) nd (n>5)
a, ¢ °F z 5D° 2z 5F° 2z5G° e’D: fS5F: e5G:
4d’(a *F)nz { a: e ’F 2z, $:3D° 2z, w:3F° 23QG° e3P: ¢3D: e 3G:
5P 580 5po 5T)° 5
4d7(a *P) na { 23}) z 320 Zzl 350 2 380 e 5P
4)) Pe z "D° e AID)z
4d5 58((1 61)) ne { j- 5D Z 5po y sPe ; 5| e 58S f
a G y3F° y3G° z3H°
4_d7(a ZG)H.:U { a G 'zl 1Re ‘é 1G° 2z 1H®
3P e 3po 3T)°
4d7(a 2P)nx { Z 1{) 'Z 120 Z 1]1)0 :; 11130
. a3D fin BIpX w 3D° z 3F°
4q7 (a 2D)n1; { a D Yy lPO: 21 ip Y 1o
3H 3G° SHO 3I°
4d7(a *H)nx { Z TH :;/ 1G30 g 1o z 170
4d 5s(a *D)na w D° ]
. 13K
4d"(a *F)ne { ; 17 LSRR GO
4d5 5s(b ‘P)nx y 58° z5P°
2 1H°:

4d° 5s(b 2H)na

*For predicted terms in the spectra of the Ru 1 isoelectronic sequence, see Vol. 111, Introduction.



TaBLE 3

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm™! A cm~1

1 2057. 07 48597. 28 a F;—38% 15 2200. 280 45434. 58 a SFy—228

2 2059. 86 48531. 47 a 5F—523 8 2203. 67 45364. 69 a SFs—y 1Gg

2 2061. 06 48503. 21 a 5F;—363 1 2206. 61 45304. 26 a 5F—2x 'Hg

1 2071. 43 48260. 43 a 3F3;—593 40 2209. 08 45253. 60 a 5F;—203

3 2076. 43 48144, 23 a5F;—313 1 2209. 356 45247. 95 a SFz—s 3D

3 2077.77 48113. 19 a 5F+—483 4 2210. 655 | 45221. 37 a SF,—333

3 2077. 93 48109. 49 a 5F;—303 3 2211. 214 | 45209. 94 a F—133

1 2080. 12 48058. 84 a 3F,—603 4 2213. 823 45156. 66 a SF3—w 3F3
15 2083. 78 47974. 44 a SF—474 3 2217. 46 45082. 60 a SF—123

2 2085. 43 47936. 48 a SF3—563 2 2223. 749 | 44955. 12 a SF3—163

6 2090. 22 47826. 65 a 3F5—543 4 2224. 162 44946. 77 a P;—62%

8 2097. 24 47666. 58 a SFi—605 25 2227. 640 | 44876. 60 a 5F—103
15 2098. 46 47638. 87 a 5F;—593 3 2228. 702 | 44855. 22 a SFy—w 3K}
15 2098. 82 47630. 70 a SFy—>523 1 2229. 76 44833. 94 a SFy—s 3D3

2 2105. 53 47478. 92 a SF—573 4 2230. 708 | 44814. 89 a 3F—61%

1 2109. 91 47380. 38 aSF+—373 20 2230. 804 44812. 96 a SF;—223

2 2112. 33 47326. 10 a 5F;—503 30 2232. 08 44787. 35 a SF;—x 5P}

1 2115. 21 47261. 67 a 5F;—193 25 2235. 836 44712. 11 a 'Fs—x *P3
10 2117. 418 47212. 39 a SF3—483 4 2236. 261 44703. 61 a SF—26%

2 2117.745 47205. 10 a SF,—543 50 2238. 35 44661. 90 a Fs—y 3H}

2 2123. 67 47073. 42 a SF3—A473 2 2238. 700 44654. 92 a *Fy—x 5P3
10 2124. 74 47049. 72 a 5F;—463 6 2239. 856 44631. 87 a 5F,—203

5 2129. 10 46953. 37 aSF—313 5( 2241. 075 44607. 60 a ‘Fs—x 5F3

2 2130. 67 46918. 78 a F—303 2 2241. 278 44603. 56 a F3—143

4 2133. 12 46864. 90 a *Fi—553 60 2243. 23 44564. 75 a SFy—w 3F}§

2 2135. 51 46812, 46 a 5F—293 15 2249. 44 44441. 73 a F1—s 3D3
15 2140. 88 46695. 05 a SF5—143 6 2251. 820 44394. 77 a SF—zx 5P3

4 2142, 66 46656. 26 a 3F1—53% 50 2253. 65 44358. 72 a SF—7%

7 2144. 00 46627. 10 a SF+—273 3( 2254. 71 44337. 87 a F—=x 1G3

5 2145. 328 46598. 24 a "Fy—253% 4 2254. 953 44333. 09 a *Fr,—163

6 2149. 59 46505. 86 a SF3—385 80 2255. 53 44321. 75 a SFs—=x F3

5 2150. 09 46495. 05 a 5Fy—zx 1H} 40 2256. 187 44308. 85 a 5SF;—133
15 2150. 824 46479. 19 a 5F3—373 1 2257. 40 44285. 04 a SF—63
15 2152. 411 46444. 92 a SF+—233% 100 2259. 529 44243. 31 a SFs—w *D3

5 2157. 54 46334. 52 a 5F,—45% 3 2263. 079 44173. 92 a SFy—y 1Gj
10 2160. 394 46273. 32 a SF;—123 20 2264. 696 44142, 38 a Fi—w 3F3
15 2162. 202 46234. 63 a SD—62% 1 2266. 41 44109. 00 a SF;—y 3H3g

2 2162. 855 46220. 67 a SF,—433 2 2267. 379 44090. 15 a SFy—x 5P}
10 2166. 231 46148. 65 a ’F;—s 3D3 40 2268. 34 44071. 47 a SF;— 183

5 2169. 775 46073. 27 a 5Fs—323 20 2270. 322 44033. 00 a SFy—a 5P}

7 2170. 060 46067. 23 a SF5—103 1 2271. 446 44011. 22 a SF—x 1F3

7 2170. 126 46065. 83 a5F,—413 100 2272. 091 43998. 72 a SF;—23

5 2172.396 | 46017. 70 a SF3—303 50 2278. 198 | 43880. 79 a SFy—w 5D}
10 2174. 811 45966. 60 a SF—173 60 2285. 382 | 43742. 87 a SFs—w 3G}
12 2175.978 | 45941. 95 a SF—455 60 2287. 695 | 43698. 65 a SF3—w D3
10 2176. 452 | 45931. 95 a SF—44s 1 2288. 478 |  43683. 69 a 5F—15%
12 2177. 43 45911. 32 a *F3—293 40 2292. 333 43610. 24 a Fy—1x 5F3

6 2178. 389 45891. 11 a 5F,—393 30 2293. 044 43596. 72 a SFy—y 'H3

5 2180. 06 45855. 94 a SFy—163 50 2294. 054 | 43577. 52 a 3F—v 3G}
20 2183. 687 | 45779.78 a "F;—353 40 2295. 560 43548. 94 a SF;—y 3H3
10 2183. 829 45776. 80 a 5F;—283 8 2298. 11 43500. 62 a Fy—z 5F3

91R4 K¢ v e a SFy—w 3F3 60 2299, 289 43478. 31 a SFy—w *Dj}
it Sl i | {a 5F—w 3F3 40 2209, 641 | 43471, 66 a Fy—y 3Hj

2 2187. 632 45697. 23 a 5F;—253 50 2300. 350 43458. 26 a SF3—73
20 2188. 754 45673. 81 a SF1—413 8 2302. 226 43422, 85 a °F—y P}
15 2194. 428 45555. 73 a SF+—x 5P} 100 2302. 533 43417. 06 a F—=x 5F3
12 2195. 733 45528. 66 a SFe—x 1G3 70 2305. 517 43360. 88 a SF1—w 5D}
10 2196. 120 45520. 63 a 'P3—633 15 2310. 93 43276. 17 a 3Fs—613
20 2196. 901 45504. 45 a SFy—143 80 2317. 784 43131, 40 a °Fy—x 5F3

6 2199. 459 45451, 54 a F;—323 40 2318. 905 43110. 56 a SFs—zx 1F3

223



TaBLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm™! A cm™1
40 2320. 23 43085. 94 a Fi—w 5Dy 1 2421. 580 41282. 82 a 5Dy—403
60 2320. 699 43077. 23 a SFo—w 5Ds 15 2421. 772 41279. 54 a *D¢—0601
80 2322. 009 | 43052. 93 a SFy—w 5Dj 5 2422. 165 | 41272. 85 @ =0
60 2325. 952 42979. 95 a Fs—w D3 50 2422, 574 41265. 88 a 5D—58%
15 2327. 536 42950. 71 a 5F—9% 2 2422, 767 41262. 59 a "Fy—13G3
2 2329. 30 42918. 18 a SEy—y H3 4 2423. 089 | 41257. 11 a P3—563
60 2331. 43 42878. 98 @ ==z F183 30 2423. 877 41243. 69 a 3F—253
40 2331. 770 42872. 72 (1 D=t 5 2425. 299 41219. 52 a 3F;—A483
1 2331. 98 42868. 86 a *Dy—593 10 2426. 699 41195. 74 a Fi—33%
15 2333. 736 42836. 67 a SFy—T3 10 2428. 323 41168. 19 a 3F,—593
40 2335. 738 42799. 90 a SF5—53 80 2429. 594 | 41146. 65 a SD3—52§
1 2336. 53 42785. 39 a SF—x 3G3 5 2430. 62 41129. 28 a SFi—a®P3
6 2337. 98 42758, 86 a 3F,—483 40 2431. 51 41114. 23 a sD+—38j
100 2340. 696 | 42709. 25 a SF3—x °F3 90 2432. 915 | 41090. 49 a 3F,—233
40 2342. 02 42685. 11 a SF—w 5D3 20 2433. 064 | 41087. 97 a SD—373
80 2342. 72 42672. 35 a SF—w 3G3 25 2433. 477 41081. 00 a 3Fs— 473
8 2344. 534 | 42639. 34 a SDy—v 3G} 40 2434. 879 | 41057. 35 a 3F;—463
100 2348. 318 42570. 64 a SF;—y 3H3 2 2437. 078 41020. 30 a "Dy—363
150 2349. 338 | 42552, 16 @ U=t FICy3 50 2437.790 | 41008. 33 a 3Fy—57%
200 2351. 33 42516. 11 a SF3— 5K 6 2438. 055 | 41003. 87 a Py—45%
6 2352. 84 42488. 83 a 5Fo—ax 1F3 1 2439. 408 40981. 13 a 3F—223
15 2352. 94 42487. 02 a7 A7 L1} 20 2440. 05 40970. 35 a 5Dy—563
6 2354. 10 42466. 08 a SDy—v 3G3 20 2440. 977 | 40954. 79 a SD—563
90 2360. 093 | 42358. 26 a 5Fy—w 3D3 7 2441. 200 | 40951. 05 a 5P3—523
50 2360. 712 | 42347 16 @ 0 ==an H8 50 2442. 934 | 40921. 98 a SD—343
2 2362. 871 | 42308. 46 a 3F,—423 1 2443. 46 40913. 17 a D553
1 2365. 14 42267. 88 a 3F5—593 1 2443. 86 40906. 48 a SFy—y 'F3
25 2366. 743 42239. 26 a SD—523 1 2444. 189 40900. 97 a 3G,—623
10 2367.769 | 42220. 95 a 3F—403 60 2444. 38 40897. 78 a 5D,——553
80 2370. 169 | 42178, 20 a "Fy—>53 30 2444. 828 | 40890. 28 a 5Py—433
3 2372. 13 42143. 34 a Fs—ax 3P3 50 2445. 43 40880. 22 a *F—213
100 2375. 272 | 42087. 60 a Fo—2 5F3 2 2446. 600 | 40860. 67 a SDy—543
2 2378. 75 42026. 06 a3F—373 2 2447. 25 40849. 82 a 3Fy—433
6 2386. 678 |  41886. 47 a *Fy—553 40 2447. 439 | 40846. 67 a SD¢—58%
2 2387.359 | 41874. 53 a SPy—543 10 2447. 566 | 40844, 54 a 3F;— 563
100 2387. 881 41865. 37 a 3Fs—v 3G 2 2448. 512 | 40828.76 b 3F—v3Gg
15 2388. 188 | 41859. 99 a 3F—343 30 2450. 359 | 40797. 99 a SFi—y1Ds3
1 2390. 423 | 41820. 86 a "D —483 100 2450. 560 | 40794. 64 a H;—s3D3
90 2392. 249 | 41771. 48 a SF5—w 3G3 2 2452. 06 40769. 69 a 3Fy—423
150 2392. 425 | 41785. 86 a °Fi—>53 8 2454, 555 | 40728. 25 a SDs—483
60 2392. 963 | 41776. 47 a SD3—593 150 2454. 926 | 40722. 10 a SP,—403
80 2395. 721 | 41728. 38 a SF,—43 30 2456. 279 | 40699. 67 a Dy—57%
3 2396. 32 41717. 95 a SPy—53% 10 2456. 946 | 40688. 62 a D—53%
20 2397.406 | 41699. 05 a SD—607 100 2458. 622 | 40660. 89 a *Dy—315
20 2398. 38 41682. 12 a SD—473 30 2460. 73 40626. 06 a "D—30j
80 2399. 750 | 41658. 33 a *Dy—463 100 2462. 943 | 40589. 56 a SDs—473
25 2403. 173 |  41598. 99 a3F—313 20 2464. 366 | 40566. 12 a "D3—465
3 2403. 798 | 41588. 18 a *Fy—607 100 2464. 699 | 40560. 64 a SPy—39%
1 2404. 207 | 41581. 10 a SP3—593 40 2467. 576 | 40513. 35 a 3F;—383
50 2405. 180 | 41564. 28 a 3F+—303 3 2468. 29 40501. 63 a 3Fy—163
10 2407. 66 41521. 47 a SFy—x3P3 2 2469. 20 40486. 71 a 3¥3—373
60 2408. 290 | 41510. 61 a 3G5—623 30 2470. 71 40461. 96 a *Dy—443
10 2411. 76 41450. 89 a *Dy—433 50 2471. 48 40449. 36 a "Py—353
20 2415. 005 | 41395. 20 a *D3—55% 40 2472. 09 40439. 38 a Fs—13
4 2416. 247 | 41373.92 a Ds—v3Gs 80 2474. 029 | 40407. 69 a "P—>563
4 2416. 443 41370. 57 a ’Dy—425 15 2474.396 | 40401, 69 a 3F—w3F3
5 2416. 754 | 41365. 24 a Py—493 30 2474. 846 | 40394. 35 a SFy—y38%
4 2418. 065 | 41342, 82 a SDs—543 200H 2475.395 | 40385. 39 a SD—283
2 2418. 607 | 41333. 56 a 3F;—503 50 2476. 32 40370. 31 a P;—463
30 2419. 205 | 41323. 34 a 3F—283 100 2476. 869 | 40361. 36 a "Py—343

224



TaBLeE 3—Continued

Intensity Wave- Wave Term combination
length number
A cem™!
i 2477. 53 40350. 59 a P—553
1 2477. 910 40344, 40 a *D—503
20 2479. 353 40320. 93 a SF3—343
15 2480. 298 40305. 57 a 5D—253%
2 2481, 56 40285. 07 a Fo—y1P3
3 2481. 68 40283. 12 a P,—333
2 2481. 981 40278. 24 a SD;—423
10 2482. 077 40276. 68 a SF5—y 3G
10 2482. 538 40269. 20 a SDy—53%
3 2486. 58 40203. 75 a Dy—413
10 2487, 390 40190. 65 a Dy—403
30 2489. 77 40152, 24 a SD—233
70 2489. 92 40149. 82 a 3F—14;
20 2490. 441 40141. 42 a "P—53%
60 2491. 76 40120. 17 a SFy,—483
80 2494. 022 40083. 79 a SDy—463
50 2496. 56 40043. 04 a SD—22;
40 2497. 680 40025. 09 a 3F3—303
30 2497. 866 40022, 11 a SD;—385
2 2499. 550 39995. 15 a P;—403
8 2500. 518 39979. 66 a SDy—443
30 2500. 835 39974. 60 a SD—45%
70 2501. 48 39964. 29 a SD—443
60 2501. 885 39957. 82 a 3F;—3163
25 2502. 37 39950. 08 a F—ax1Hg
15 2502. 87 39942, 09 a SD—218
20 2504. 40 39917. 70 a "D3—353
20 2504. 51 39915, 94 a SF3—x3D3
100 2508. 270 39856, 11 a SDy—s3Ds3
30 2510. 13 39826. 58 a P;—38;
1 2510. 504 30820. 65 a ‘Fo—w3Ds
50 2510. 965 39813. 34 b 3SF—433
20 2511. 98 39797. 25 a SP;—503
1 2512. 47 39789. 49 a F3—v3D3
100 2512. 81 39784. 11 a 3F;—283
10 2513. 17 39778. 41 a SD—193
3 2513. 98 39765. 59 a SP,—264%
30 2514. 45 39758. 16 a ‘F—21F3
10 2514. 88 39751. 36 a SD3—
80 2515. 27 39745. 20 a SP,—25
20 2515. 98 | 39733. 98 a F—27;
ORTANS X a 3P,—593
1 2516. 34 39728. 30 a F—128
10 2516. 73 39722. 14 a SP;—353
80 2517. 62 39708. 10 a 5Dy,—403
80 2521. 61 39645. 28 b 3F,—403
10 2522. 318 39634. 15 a SP;—343
30 2525. 17 39589. 39 a SD3—323
50 2525. 63 39582, 18 a 3F,—403
3 2525. 92 39577, 64 a SFy—=z 3Ds3
200 2526. 82 39563. 54 a D163
& 2527, 347 39555. 29 a SDy—45%
10 2527. 60 39551, 33 a $F;3—233
50 2528. 71 39533. 97 a SDs—30%
75 2528, 874 39531. 40 a SD;—393
7 2529. 456 39522. 31 a 3F—10;3
75 2530. 64 39503. 82 a 5Py—s 3D3
8 2532. 01 39482. 45 a SP;—223
1 2532. 36 39476. 99 b 3F—383

225

Intensity Wave- Wave Term combination
length number
A em!
100 2533. 23 39463, 44 a SDy—w 3F3

1 2533. 65 39456. 89 a SP—zx *Pj

7 2534. 605 39442, 03 a 3F;—22;
10 2535. 03 39435. 41 a D;—353%
20 2535. 966 39420. 86 a 3F,—39;
20 2536. 20 39417. 22 a SP;—443

5 2537. 697 39393. 97 a *P3—323
10 2537. 88 39391. 13 a SFy—w 3Dg

6 2538. 42 39382. 75 b 3F—363
25 2539. 09 39372. 36 b 3F—35%

3 2540. 68 39347, 73 a SDy,—343
70 2541. 28 30338. 44 a SP3—303
10 2543. 16 39309. 36 a 3F,—35;
50 2543. 67 39301. 47 a *P,—203

300 2544, 22 39292, 98 a *D;—283

1 2545. 48 39273. 53 a Fs—z 3H3
30 2545. 76 39269. 21 a Dy,—333
15 2546. 14 39263. 35 a SDy—=x 5P}

2 2546. 285 39261. 12 a 3F5—203

150 2546. 668 | 39255. 21 a 3F;—s 3D3

2 2547. 080 39248, 86 a SF,—13
20 2547. 48 39242. 70 a SD;—273

3 2548. 16 39232. 23 a 5P3—293

4 2548. 856 39221. 52 a 3F,—343

300 2549. 470 39212. 07 a SDy—143

300 2549. 56 39210. 69 a 3F,—w 3F3
30 2549. 965 39204, 46 a SPy—w 3F§
60 2551. 72 39177. 50 a 3F3—193
25 2552. 295 39168, 67 a Fy—zx 3F§

1 2552. 94 39158. 78 a SP1—413

1 2553. 288 39153. 44 a 3Gs—613
20 2553. 971 39142, 97 a 3F;—333
40 2556. 004 39111, 84 a SDy—39%
50 2556. 316 39107. 07 a 5Dy,—323

4 2556. 948 39097. 40 a SP;—283
10 2557. 701 39085. 89 a SF—y 3Gy

100 2558. 540 39073. 07 o F—173
5 2559. 406 39059. 85 a SD;—23%
125 2560. 265 39046. 75 a 5P;—273
10 2561. 803 39023. 31 b 3F,—31%

1 2562, 168 39017. 75 a 5P3—253

3 2562. 55 39011. 93 a SDy—x 'H}
50 2563. 157 39002. 70 a SP,—163
10 2564. 39 38983. 95 a SP—394%
10 2564. 41 38983, 64 a 3F—=x 1G3
20 2564. 587 38980. 95 a 3F,—323
20 2565. 188 | 38971. 82 a’Dz—s 3D3
10 2565. 804 38962. 46 a 2F;—163
30 2566. 590 38950. 53 a SD;—223
40 2567. 893 38930. 77 a 3F,—63
75 2568. 772 | 38917. 45 a SD—133
50 2569. 729 38902. 95 a SPy—w 3F3
30 2570. 093 38897. 44 a SF;—z 3H3
100 2572. 282 38864. 35 a 5P;—233

100 2572. 412 38862. 38 a 3Fs—w 3F3
30 2575. 242 38819. 68 a 3F,—y 1G3
20 2576. 954 38793. 89 a 3Py—503

2 2577. 518 | 38785. 40 a 352—491’1)

YA = o0H = a SFo—w 3 H
100 2578. 571 38769. 56 a 5Dy—203



TasrLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em—! A cm!
20 2578. 948 | 38763. 90 a3Dy—s 3D 80 2620. 607 | 38147, 72 a SPy—w D3
40 2579.022 | 38762. 78 b 3F;—503 15 2620. 870 | 38143. 89 a SFs—y 3G3
70 2579. 222 | 38759, 78 a 5P,—x 5P3 10 2620. 974 | 38142, 37 a 3P,—403
100 2579. 536 | 38755. 06 a Py—223 15 2621. 071 | 38140. 96 b 3F—19;
10 2579.777 | 38751. 44 a D265 1 2622. 191 | 38124. 67 b 3F;—413
10 2580. 026 | 38747. 70 b 3F,—283 1 2623. 611 | 38104. 04 a*D;—185
100 2580. 803 | 38736. 04 a3D—265 75 2623. 824 | 38100. 95 a ¥D5—633
125 2581. 140 | 38730. 98 a"Dy—255 5 2625. 081 | 38082. 70 a SF—z 3Hj
50 2581. 911 | 38719, 41 a 3Fs—z 5P3 30 2626. 205 | 38066. 40 a D73
3 2582. 785 |  38706. 31 a 5Py—333 20 2626. 356 | 38064. 22 a 3F,—w 3F3
70 2583. 033 | 38702. 60 a 5Py—z 5P} 50 2626. 478 |  38062. 45 a SF—a 5F3
100 2584. 136 | 38686. 08 a Dy—195 100 2627. 650 | 38045, 47 a Dy—a 1G3
25 2585. 340 | 38668. 06 b 3F,—253 25 2628. 262 | 38036. 62 b 3F,—173
30 2585. 739 | 38662. 10 a 3Fs—z 5P3 25 2628. 536 | 38032. 65 a 5Py—z 5P3
10 2586. 087 |  38656. 89 a 3F—= 113 40 2620, 925 | 38012 56 a Py 9%
5 2588. 193 | 38625, 44 a 3F,—263 160 2630. 231 | 38008. 14 a’Dy—a 5P%
150 2589. 569 | 38604. 92 a 3F,—255 100 2631. 304 | 37992 65 aDy—63
10 2590. 963 | 38584. 15 a*Dy—105 100 2631. 569 | 37988, 82 a*Dy—163
100 2591. 116 | 38581. 87 a*Dy—175 75 2632, 127 | 37980. 77 a 3Py—39%
40 2591. 637 | 38574. 11 a 5Ps—203 75 2632. 496 | 37975. 44 a Ps—ax °Pg
100 2592. 022 | 38568. 38 a 5Ps—s 3D3 263 7061, 7 Fy— 405
10 2593. 619 | 38544. 64 a 5P|—325 20 il B e Lt
50 2503700 | 38543, 44 @ 3CG—61 7 5636, 663 | 37015, 1: a3G—03G3
oo SR oL 75 2636. 663 | 37915, 43 a 3G 3G
5 o 38526. 28 @ s —w D3 3 2636. 952 | 37911. 27 a 5F—z 3D3
595. 419 | 38517. 91 a 3Py—463 1 2637. 961 | 37896. 77 a 3F—43
92 SR —232
g 2595. 640 | 38514. 63 b il 75 2638, 515 | 37888, 82 a *Dy—w 3F3
10 2595. 930 | 38510. 33 b 3F5—473 g =% e 5 ; ot
75 2507. 322 | 38489, 69 a*Dy—s 3D3 d B N ¢ P P
28 2507 517 | 38436 L G 10 2639. 866 | 37869. 43 a SP,—355
517 | 38486. 80 b 3F5—465 : X s
1 2597, 656 | 38484, 74 a Py—y 1P %0 2640. 324 |  37862. 86 g ‘Fy—164
10 2641. 461 | 37846, 56 a Fy—2z 1Gg
25 2598. 361 | 38474. 30 a’Di—s 3D - 61l om || 37ese o7 R
. - ST a’Dy—163 : 39, a *Fy—1 " D3
el 2508. 574 | 3847115 b 3Fy—b4s 200 2642. 946 | 37825. 30 a *Dy—13;
1 2598. 75 38468. 54 a5 Dy—223 75 2646. 002 | 37781, 62 a 3Py—343
5 2600. 719 | 38439, 42 a 3P—573 75 2647. 314 | 37762. 89 a *Fy—w 3F3
o 2601. 752 | 38424. 16 a 3P,—45% 50 2648. 451 37746. 68 a Py—w SDj
2 2602. 977 | 38406. 07 a SP,—57% 40 2648. 782 | 37741. 96 a 3Gs;—v 3G3
30 2604. 315 | 38386. 34 a Py—173 25 2649. 506 | 37731. 65 a 5Dy—153
1 2604. 560 | 38382, 73 b 3F5—443 20 2649. 575 | 37730. 67 a 5D—=z 5P3
100 2605. 347 | 38371. 14 a Dy—w 31 10 2649. 992 | 37724. 73 a P;—203
100 2605. 853 | 38363. 69 a 3Fy—s 3D3 30 2650. 395 | 37719. 00 a 5Dy 1F3
2 2606. 935 38347, 77 aSF;—13% 10 2650. 584 SlG, Sl a5D—15¢%
= e o . . . . 1 1
50 2607. 348 38341. 69 a ;Fg—y 3°F2 40 2651, 289 37706. 28 a 3F;—uw D3
125 2609. 062 | 38316. 51 35%‘%& 20 2651. 508 | 37703. 16 a SP,—333
—26% ¢ . 88 . 46 SF—w 3D
75 2609. 476 | 38310. 43 a 3P;—433 3‘; %22} 2?2 3528? o o 511;;%”2;])4
20 2609. 873 | 38: SF—21%
- A e e 5 2652, 139 | 37694. 19 b 5F, 468
045 | 38287 41 a 5D;—203 ]
: sl g i 25 2653. 693 | 37672. 12 b 3F;—333
8 2611. 592 | 38279. 39 b 3F;—435
150 S B olseos - 5 2654. 470 | 37661. 10 a 3Gs—613
2612. 06 38272. 53 a’Dy—w 3F3
20 2612 895 | 38260. 30 o SF—y 3G 20 2654. 804 | 37656. 36 a 3Py—495
‘ 30 2655. 221 | 37650. 44 a SF5—y 3P3
5 2613. 198 | 38255. 87 a 3F—z 7F3
100 5614 055 | 38243 33 a Fy—y 3F3 75 2656. 563 | 37631. 42 a 3P—503
75 2614. 585 38235. 57 a SFy—z 1T 75 2656. 698 37629. 51 a P;—133
75 2615. 093 | 38228 15 a Dy—z 5P3 ‘ 7 2656. 83 37627. 64 a Pr—w 3F3
20 2617. 677 38190. 41 a 5Dy—w 3F3 ‘ 75 2657. 163 37622. 93 a 3P—49%
. S 2900 ananat s 3 2657. 366 | 37620. 05 a 3Fy—a 5P3
2617. (¢ < .7 aRSE—203
20 2618. 737 | 38174. 96 a 5D—w 3F3 80 2658. 391 | 37605. 55 a 3F,—15;
70 2619. 014 | 38170. 92 a *Ds—z 5P3 10 2658. 768 | 37600. 22 b 3F,—45;
50 2619. 666 | 38161. 42 a ZfF’ﬁz(g%) 1(1)?) %659. 667 37582. 22 a 5D—w 5D3
5 2620062 | 38155, 65 a 3Fy—s 3Dj3 660. 601 | 37574. 32 b 3F,—143
REAUAEE (gt a 3P;—413 50 2661, 861 | 37556, 53 a P,—18
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TasLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm~! A em 1
100 2664. 761 | 37515. 66 a 5F—y 5P§ 125 2709. 198 | 36900. 35 a "Dy— 63
1 2665. 154 | 37510. 13 b 3F—323 5 2709. 755 | 36892, 77 b 3Fs;—s 3D
3 2665. 466 | 37505, 74 a 5P,—73 G, - b 3F,—333
25 2665. 719 | 37502 18 a Py—12 10 2710.732 | 36879, 47 a 5P;—1 8D§
20 2666. 829 | 37486. 57 b 3Fy,—433 2 2711. 313.| 36871. 57 b 3F;—223
10 2667. 484 | 37477. 36 a 3H;—623 10 2712. 868 | 36850. 44 a*Dy—t 3D
50 2667. 969 | 37470. 56 aDy—y 1P§ 75 2713. 192 | 36846. 04 a 3P—uw 5Dj
40 2668. 342 | 37465, 32 a 3Fy—73 50 2713. 728 | 36838.76 a "Dy 5F3
z 2670. 708 | 37432.13 a Py—63 1 2714. 998 | 36821. 53 a SPy—x 5F3
80 2673. 477 | 37393. 36 a *Dy—w D} 40 2715. 233 | 36818. 34 a 3P—395
80 2673. 605 | 37391, 57 a 3F,—63 75 2715, 773 | 36811. 02 a 5F—y 3P§
3 2674. 471 | 37379. 46 a 3P,—295 30 2717. 001 | 36794 39 a 3F,—8§
3 2674. 827 | 37374. 49 b 3F,— 1Hg 100 2717. 401 | 36788. 97 a SF—y 3P§
1 2676. 71 37348. 20 b 3F;—293 1h 2718. 168 | 36778. 59 a 5Ps—73
20 2676.969 | 37344 59 a 3Fy—y 1P3 250 2719, 51 36760. 44 a SDy—w D3
5 2677.881 | 37331. 87 b 3F,—413 70 2721. 562 | 36732.73 a’Dy—w D3
10 2678. 175 | 37327.77 a 5F—y 3F3 15 2722, 386 | 36721. 61 a 3P;—203
50 2679.763 | 37305. 65 a 3G 3G} SRl | T a Dy—w "Dj
1 2680, 382 | 37207, 04 a sDy—158 sl 2722.695 | S6T17, 47 b 3F, 323
2 2680. 533 | 37294. 93 a 3P—455 10 2722, 82 36715. 75 a 3P,—s 3Dj
60 2683. 676 | 37251. 26 a SP—443 100 2724. 066 | 36698, 96 a sDg—w 5D
60 2684. 089 |  37245. 53 a1D,—633 1 2725. 13 36684. 63 b 3F5—s 3D
10 2684. 452 | 37240. 49 a3G—b5l5 % 2726. 360 | 36668, 08 a SF—y °P§
175 2686, 291 | 37215. 00 a5Dy—w D3 50 2726. 969 | 36659. 90 a 1G—613
40 2687. 138 | 37203. 27 a SFy—y 3P; 1h 2727. 505 | 36652. 69 a 3Gy—593
1 2687.755 | 37194. 73 a*H,—633 \ 2 2727. 953 | 36646, 67 a 3Gs—423
50 2688. 583 | 37183, 28 a P—ax 5P3 ; 80 2728, 836 | 36634 81 b 3F,—w 313
70 2688, 888 | 37179. 06 a5Ds—y 3H; 2 2729, 129 | 36630. 88 a 3G,—513
70 2689, 894 | 37165. 15 a 3P,—253 60 2729. 455 | 36626. 51 a 5Dy—a 1F3
40 2690. 382 | 37158, 41 a Py—zx 1F3 I 2729.790 | 36622. 01 a 3Ds—y 585
2 2690. 725 | 37153, 67 a SPy—y 53 80 2730. 325 | 36614. 84 a 5Fy—y °P3
. o N b3F—123 100 2730. 932 | 36606. 70 a 3Fy—w 5D
o 2690. 810 | 37152. 50 a 5Py—t 3Dj 30 2731. 903 | 36593. 69 a Py 1Gj
50 2692. 251 | 37132, 62 a 3G—v 3G 10 2733.086 | 36577. 85 a 3F5—y 3H
1 2692. 716 | 37126, 21 b 3P,—605 125 2733. 578 | 36571.27 a 5P—uw D]
80 2602. 842 | 37124, 47 a5Dy—x *F; 1 2734. 15 36563. 62 a 5D—95
150 2693. 30 37118, 16 a Dy—w D3 250 2735. 727 | 36542. 54 a Fs—z D3
30 2693. 653 | 37113, 29 a 3F5—1 583 10 2736. 315 | 36534. 69 a 5Dy—z 5F3
50 2697. 510 | 37060. 23 a Fy—y 5P3 1 2737. 145 | 26523. 61 a 3F—x °F; ‘
15 2698 050 | 37052, 81 a "Fy—y 3F5 20 2737. 463 | 36519. 37 a 5D—z 5F3 |
10 2699.712 | 37030. 00 a*Dy—11§ 150 2739. 217 | 36495. 98 a Ds—w D3
20 2699.793 | 37028. 89 a *Fp—y 3P3 5 2739. 454 | 36492. 83 a 5Dy 3Gy ‘
40 2699. 882 | 37027. 67 a *Py—w °Dg 1h 2739. 986 | 36485, 74 a 5Dy—83 |
30 2700. 477 37019. 51 a SP;—w D3 50 2740. 217 36482. 67 a SP—11§
95 2700. 671 37016. 85 a SDy—zx 5F3 S0 2743. 934 36433. 25 a 3F—2z 33
7 2701. 337 | 37007. 7¢ 3Fy—w 5D - . :
" AR N A 125 2744, 448 | 36426, 43 a SPy—y 553
s D200 T 3h 2744. 705 | 36423.01 a 3P,—163
4 2702. 401 | 36993. 16 a 3P—413 - il L : - S
A et el 75 2745. 074 | 36418, 12 a 5Dy—63
80 2702, 833 | 36987. 25 a 3Fy—w D3 [ e || ol : St o
4 2703, 120 | 36983, 32 a 5D —95 1% Ao s e
(o 2(40. 20094, arei=—x2x i
4 2703. 311 | 36980. 71 b 3F,—233 o . ) o
5( 2703. 796 | 36974. 07 a’Ds—73 " §Lji- (‘)?{i 2:’2‘3}; 'é:z a ‘f%;ﬂ*”"sﬁ a
8(}.—A47° Z v 90¢ BLIG YRS AR T = = X 2
5 2704. 971 | 36958, 01 g L il 10 D748, 045 | 36378, 75 P 395
10 2705. 323 | 36953. 20 aDy—a 1'3:; 10 2749. 014 | 36365. 93 a 3Fy—T73
70 2707. 477 36923, 81 a 3Py—s D3 2 2749. 314 36361. 96 b 3F;—26%
100 2707. 969 | 36917. 10 a *Fy—y 5Ps Ao @ — a 3Fy—43
25 2708 635 | 36908, 02 a Py 1P Sh 2749.64 | 36357. 65 a 5P—83
5 L S AORE ¢ a5D,—83 3 2749. 824 | 36355, 21 b 3F,—63
o 2708, 841 |. .86905. 21 a 3Gy—523 50 2750. 345 | 36348, 33 a3G—AT3
5 2709. 045 | 36902, 44 a 3P,—223 D) 2750. 864 | 36341, 47 b 3F,—255
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TasrLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm™1 A cemL
60 2752. 262 | 36323. 01 a SPy—w 3F3 50 2808. 221 | 35599. 25 b 3F,—163
1 2753. 761 | 36303. 24 a *P;—t 3Ds 150 2810. 029 | 35576. 34 a F5—z 5D3
10 2753. 968 | 36300. 51 a SPy—w 5D 250 2810. 551 | 35569. 74 a F—y3D3
10 2754. 358 | 36295. 37 a SFy—y °P3 20 2810. 695 | 35567. 92 a 3Py—w 5D}
60 2754, 603 | 36292. 14 a SF,— 63 25 2814. 862 | 35515, 26 a Dy 1F3
1 2756. 181 | 36271. 37 a 3G35—553% 1 2816. 116 | 35499, 45 b 3F,—w 3F3
30 2757. 064 | 36259. 75 a SDy—w 3G3 100 2817. 092 | 35487. 15 a 5Fy—x 5D3
80 2757. 798 | 36250. 10 a 3Gs—v 3G 200 2818. 359 | 35471. 20 a SFs—y 5F3
2 2758 238 | 36244, 32 b 3F,—y 1Gg 40 2818. 809 | 35465. 53 a Pr—u 3D3
100 2759. 682 36225. 35 a SDs—=x 5F3 75 2818. 950 35463. 76 a 5Py—x 3P3
30 2760. 155 | 36219. 15 a 3G5—543 5 2819. 562 | 35456. 06 a Dy—zx 3G3
| pa ) mmy sk 'IAE AR e
1 ) a 3Py—z 5P3 ; 2821. 17 —503
200 2763. 413 | 36176. 45 a Fq—z 5Dg 3 2821. 414 | 35432, 79 a SP}Q‘;
50 2763. 900 | 36170. 07 a Pr—w D3 100 2822. 034 | 35425. 01 a 3F;—u 3Ds
10 2764. 229 | 36165. 77 a 3P,—15; 1 2822, 256 | 35422, 22 a 1Gy—v 3G3
70 2764. 714 | 36159. 43 a SF3—w 5D D 2823. 878 | 35401. 88 b 3P,—453
? g;gg ggé ggiﬁ. gz b 5311;3-1 gg; 10 2824. 756 | 35390. 87 a 3%—185})
b : a ’Dy—z 1F§ 5 2827. 518 | 35356. 30 b 3F,—x 5P
50 2766. 223 | 36139. 70 a "Dy—y 583 100 2827. 857 | 35352. 07 a Fy—=x 5D3
1 2767. 389 | 36124. 48 a 5Dy 593 200 2829. 149 | 35335. 92 a 3F—v 3D;
50w 2767. 516 | 36122. 82 a Py—z °P§ 1 2832. 044 | 35299. 80 a 3Py—t 3Ds
1 2767. 689 | 36120. 56 a 5P3—53 40 2832. 624 | 35292. 57 a 3Gy—303
1 2767. 938 | 36117. 31 a 3G—433 20 2833. 05 35287. 27 a "Dy—w 3G
1h 2769. 893 | 36091. 82 b 3Fs—z °P3 80 2833. 999 | 35275. 45 a Fs—x D3
50 2770. 296 | 36086. 57 a "Dy—y 3H3 2 2834. 347 | 35271. 12 a P—53
100 2770. 698 | 36081. 33 b 3F,— 1F3 2 2835. 415 | 35257, 84 a 3F,—43
100 2772. 608 | 36056. 48 a 3Py—263 50 2836. 143 | 35248. 79 a 'Gy—v 3Gy
1h 2774. 101 | 36037. 08 a 3G, —423 70 2836. 569 | 35243. 49 a "Dy—33
125 2774. 480 | 36032. 15 a "Dy—ax 5F3 20 2837. 269 | 35234. 80 a 3Gy—433
70 2775. 175 36023. 13 g 33%3—3%«3} 3 2837. 814 35228. 03 Z ;]()‘l—rji i
I . ¢ -G A5 «1lj5
2h 2775. 540 | 36018, 39 a Fy—z 'F3 25 2838. 615 |  35218.09 a 1G—543
80 2775.902 | 36013. 70 @ Dy—w D3 1 2839. 677 | 35204, 92 a Py—x 3G3
| 36013. 71 a 3Fy—y 553 80 2840. 537 | 35194. 26 a 3F—x 3Gg
| 5 2777. 480 | 35993. 24 a Fy—y 5P 2 2841. 173 | 35186. 39 a 3G,—293
| 70 2780. 759 | 35950. 80 b 3F—uw 5D3 2h 2841. 928 | 35177. 04 a "Dy—z 3P3
5 2781. 831 | 35936. 94 a 3G;—315 20 2842. 527 | 35169. 63 a 3Dy—615
| 80 2782.205 | 35932. 11 a Pyr—2 3G 20 2842. 749 | 35166. 88 a 3Py—w 5D
3 2784. 320 | 35904. 82 a SPy—y 1P; 70 2843. 170 | 35161 67 a sD—x 3P3
30 2784. 516 35902. 29 a 3G5;—303 5 2843, 740 35154. 62 a 3G3—423
1 2 2784. 864 35897. 81 b 3F,—205 25 2845. 537 | 35132. 43 a *Py—y D3
‘ 75 2785. 334 | 35891. 75 a F,—3Gs 60 2846. 318 | 35122.79 b ;§4—ZJISD3
80 2785. 649 | 35887. 69 a 3Fy—w D3 5 . oz | apq a 3H;—615
B 2786. 710 | 35874, 03 @ Fo—z 387 & R b 3P, —403
D 30 2846. 750 | 35117. 46 a 3F,—33
100 2787. 823 | 35859. 71 a :Pz y;Dog 20 5845 586 | 35004 89 o F 25D
D 2789. 615 |  35836. 67 a Py—zx 5F;3 : - 3
L e 3 2848, 812 | 35092. 04 a Pr—w 3G
1 2789. 833 | 35833. 87 a sDy—53 o 2 :
ey 1 2849. 775 | 35080. 18 a 3G—413
6 2791. 036 | 35818 43 a sD;—53 5 2850, 864 | 35066 78 G40
75 2792, 641 | 35797. 84 a Py—u 3D : 54 @ “s—2U3
; < . « 5P 3Qo
| 20 2794, 678 | 35771.75 b ¥Py—503 2 gyl B T v
1 30 2795. 508 | 35761.13 a sP—sDs3 2854 35097 3 5P 3Ps
: i . 200 2854. 075 | 35027. 33 a 5F5—z 3P
| 20 2706. 543 | 35747, 90 @ 1Py 1Ps : el e R s
40 2796. 697 | 35745. 93 b 3F3—133 i i ! :
! ‘ ] 30 2856. 044 | 35003. 18 a 3P —15¢
1 2796. 904 | 35743. 28 a 5Dy—a5 F3 1 2857. 240 | 34988, 53 b 3F— y 3Hg
1 1 2798. 872 | 35718. 15 a 3Dy,—603 2 2858. 591 | 34972. 00 a 3G—253
i 1%2 ggg; Sgg ggggg. (1)}; b :]1;4fx 551% 1 2858. 849 | 34968, 84 a z%—x %
A | 8 k a =) YD} ; LOE a = DS
10 2803. 496 | 35659, 24 a Dy 3P 100 2860. 014 | 34954 60 a Py 1F;
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Intensity Wave-
length
A

20 2860. 369
125 2861. 408
40 2861. 718
1 2862. 358
30 2863. 003
20 2863. 324
10 2863. 975
1 2864. 618
150 2866. 653
25 2867. 465
25 2868. 183
30 2868. 310
8 2868. 412
15 2868. 544
2 2868. 945
40 2870. 213
40 2871. 186
100 2871. 642
50 2873. 370
25 2874. 050
1000 R 2874. 984
10 2875. 316
40 2877. 092
1 2877. 339
1 2877. 489
50 2877. 826
25 2879. 358
100 2879. 756
10 2880. 227
2 2880. 506
60 2881. 273
15 2882. 577
5 2882. 622
75 2883. 594
50 2884. 500
80 2884. 843
150 2886. 528
70 2887. 993
50 2888. 624
1h 2889. 047
10 2890. 879
50 2891. 130
60 2891. 645
10 2892. 470
20 2893. 731
15 2895. 802
100 2896. 523
50 2898. 533
3 2898. 715
50 2899, 716
1 2900. 669
25 2901. 784
50 2901, 937
50 2902. 087
25 2902. 854
40 2903. 074
5 2904. 191
10 2904. 704

Wave

number

cm™!

34950.
34937.
34933.
34925,

34918.
34914,
34906.
34898.
34873,

34863.
34855.
34853,
34852,
34850.

34845.
34830.
34818.
34813.
34792,

34783.
34772,
34768.
34747,
34744,
34742,
34738,
34719.

34714. ¢
34709. ¢

34705, ¢

34696.
34681.

26
57
78
07

11
19
26
42
65
77
05
50
26
66

79
40
59
07
13
90
60

59

34680. 47

34668.

34657.
34653,
34633.
34615.
34608.

34603.
34581, 4

34578.
34572,

34562.

34547.
34522,
34514.
34490.
34487,

34476.
34464.

34451,
34449,

34447
34438,
34436.
34422,
34416.

—

Term combination

TaBLE 3-

a3G;—173

a 3Fq—w 3D3
b 3Fs—a 5F3
a ’Ds—u 3Ds3

a 3P,—73

a SDy—a 3G}
a 3F;—y 1Fs
a *Fy—y 3Dy
a 3G;—38;

a SF3—y 3Ds

a 5D—x B3
a 3F3‘1§ 3G.|
a Py—v 3D,
a 3P,—63

a Py—w 3D

a "D,—y 'Ds
a D—y D3
a 3G4—233

a 3F;—v 3Ds
a 3F,—zx 3G3

a SDy—u 3D3
a SF5—y 5F3
a SD—u 3D}
a 11)0“—1 3I)']°
b 3Fy—w D3

b 3F—w 3Gj

a SPy—u 3D

a 3Fy—y D3

a 3F—ux 3F3
1 990

a 3G,—223

a 3(};;-‘3‘13

a 5F,~x‘ SD§

b 3P,—333

a SP,—3%

a 3P—w D§

a SFy—y 3Dg

a 3Fy—u 3D3
a SFo—z SD3
a SFy—2z 3P3
a
a

SF—y °F
A il
a 1Gl—483
b 3Py—49;

a 3Py—x 1F3
a 3Hg—v 3Gg
a SF—=x 5D3

b 31‘:37 7] 103
a G2t 103
a °F1—y 3Dj
a SPy—w D3
a 3G;—143

b 3Fy,—t 3D
b3F—y 1Hg
a 1Gq—473
SDy—u 3D
a 3Fs—w 3Ds3

a 3Py—w 5D3§
3P—w D3
1 5D —u 2D
a SDs—y 'F3
b 3F;—w 5D3

=

(<~}

Continued

75
50
60

150

50

5
60
50

40

-

100

10
60
100
10
100
2

150

50
60
80

1
125

229

Intensity

Wave-
length

A
2905.
2905.
2906.
2908.
2908.

651
822
315
481
883

2909.

2909.
2910.
2910.

212

940
425
772

2910.
2911.
2912,
2912.
2913.

936
148
433
745
163

294
614
251
132
764

2914.
2915.
2916.
2917,
2917.

2919,
2920.
2920.
2920.
2921.

604
254
765
949
140

2921.
2923,
2923.
2925.
2925.

406
677
804
067
748

841
119
487
122
434

593
173
658
005
247

2925.
2927.
2928.
2929.
2929.

2932.
2934.
2934.
2936.
2936.

2937.
2937.
2939.
2939.
2939.

2940.
2041.
2041.
2043,
2043.

336
850
135
676
938

352
212
762
470
919

2944,
2946.
2948,
2949.
2949,

380
981
847
492
947

2950.
2951.
2952.
2952.
2954.

532
401
489
931
484

Wave Term combination
number

cm™!
34405. 61 a 5Fy—2 3P3
34403. 59 a 3Fy—z 1F3
34397. 76 a SDy—v3D3
34372. 14 a Py—z 1Pg
34367. 39 a SF—z 3P§

y a SDy—zx 3G3
34363. 50 a 3Dy—503
34354. 91 a 3D;—49%
34349. 18 a SDo—u 3D3
34345. 09 b 3P—333
34343. 15 b 3F;—w 5D}
34340. 65 a3G4—173
34325. 50 a 3Fy;—u 3Ds
34321. 83 a SD3—v 3D3
34316. 90 a 3P1—113
34303. 58 a 3Py—93
34288. 05 a 3G;—a 1H3
34280. 56 a SF—y 5F3
34270. 21 a 3P—93
34262. 79 a 3F;—=x 3F3
34241. 20 a SF—z3Ps
34233. 58 a 1Gy—433
34227. 59 a SP3—y 1F3
34225. 43 a 3P—8%
34223. 19 a 3F,—a 3Dg3
34220. 08 b 3P—453
34193. 50 a 3Gs—133
34192. 01 a 3P—83
34177. 25 a 3P;—=x 5F3
34169. 30 a 3G3;—283
34168. 21 a SP;—=x 3G3
34153. 29 a 1G+—423
34137. 34 a 3P—t3Ds
34129. 94 a 3G—w 3F3
34126. 30 a P3—v3D3
34089. 54 a 3G3—253
34071. 19 a 3F;—z 1Hg
34065. 56 a 'G,—403
34049. 93 a "Dy—y 353
34047. 12 a SFy—y 3Dg
34034. 50 a SD—y 383
34028. 54 b 3F,—63
34013. 67 a 5F;—z 3P3
34007. 41 b 3Fy—y 3Hj
34004. 38 a 3P—w D3
33999. 59 a SDy—w 3D3
33989. 65 b 3P,—233
33983. 30 a 3Dy,—443
33963. 58 a Py—x 3D3
33958. 40 a SDs—w 3D3
33953. 08 b 3F;—=x 5F3
33923. 12 a 3F;—=x 3Ds
33901. 65 b 3P>—s 3Ds
33894. 24 a 3F—13
33889. 01 a SPi—u 3D
33882. 29 a 3H;—v 3Gg
33872. 31 a 3F3—y 5F3
33859. 84 a SFi—y 3Ds
33854. 77 b 3P,—x 5P§
33836. 97 a SDy—w 3D}



TABLE 3

Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em~t A em™!
50 2955. 348 33827. 08 a 3G3—228 2h 3007. 88 33236. 32 a SP;—a 3D}
20 2955. 593 33824. 28 a SDi—v 3Ds 75 3008. 262 33232. 10 a 3F;—z 1P§
20 2955. 833 33821. 53 a 5D—w 3Dg 15 3008. 797 33226. 19 b 3F;—ax 3F;
5 2956. 133 33818. 10 a 3Py—43 1h 3009. 537 33218. 02 a 3Py—u 3D
4 2957. 166 33806. 28 a 3P1—z 5F3 20 3009. 687 33216. 37 a 5Py—zx 3F3
100 2957. 996 33796. 80 a 3F;—v 3D3 40 3010. 501 33207. 39 a 3H;—513
2 2958. 858 33786. 95 b 31133‘4§3F 3 3011. 607 33195. 19 b 3P,—18%
. o = a SDy—x 3F3 i 3012. 915 33180. 78 a 5D3—2z 1D3g
100 299 20N e (r L0l b 3Py—395 75 3013. 354 | 33175.95 a 3F;—x 3F3
40 2960. 965 33762. 91 a 5P3—w 3D3 il 3014. 070 33168. 07 a 1G—283
1 2961. 334 33758. 70 a3D;— 3G§ . a 3Gs—y 1Gg
75 2061, 685 | 33754. 70 b 3F,— 1F; . B ST b 3P, 5P
100 2963. 714 33731. 59 a I]’)ﬁ—y 3G3 2 3016. 684 33139. 33 a 5Py—x 3Fs
15 2964. 295 33724. 98 a3Dy,—413 . . 9t e a 5F—y 5F}
150 2065. 168 | 33715. 06 a *Fy—y 5F3 0 plidnaiby (o lian2s a 5Dz 1H3
15 2965. 694 33709. 08 a 3H;—v 3Gg b 3019. 291 33110. 71 a 3D;—323
20 2966. 549 33699. 36 b 3P,—203 15 3019. 367 33109. 88 a 5P3—v3D3
1 2967. 064 33693. 51 b 3Py—s 3Dg 1w 3020. 218 33100. 55 b 3P,—ux 5P3
50 2967. 342 33690. 36 a 3F+—y 3G3 150 3020. 871 33093. 40 a SFo—y 5F3
30 2968. 398 33678. 37 a3Gy—2x 'Hg 20 3025. 085 33047. 30 a 3Gy—x 5P3
30 2968. 468 33677. 58 a 3P,—3% 60 3027. 076 33025. 56 a*H—0v3Gg
100 2968. 952 33672. 09 a 3F;—2z 1D3 & 3029. 373 33000. 52 a SP—z 18§
2 2969. 854 33661. 86 a 1H;—623 1 3029. 948 32994. 26 b 3F,—43
1 2971. 261 33645. 92 a 3G3—208 60 3030. 776 32985. 25 a P;—2z1D3
25 2971. 757 33640. 30 a 3G3—s 3Dg 10 3031. 107 32981. 65 b 3P—26%
1 2972. 98 23626. 47 a 3D;—58% 50 3031. 899 32973. 03 a SP—1x3D3%
100 2973. 976 33615. 21 a SDo—y 3s§ 100 3033. 449 32956. 18 aDy—1%
30 2974. 327 33611. 24 a SBy— 8 P3 50 3034. 058 32949. 57 a SDy—1x3D3
25 2975. 122 33602. 26 b 3Py—w 3F3 50 3035. 471 32934. 23 a’sD;—x3Ds
‘ 100 2976. 923 33581. 93 a SFy—y 5F3 40 3036. 463 32923. 47 a SDy—z 1Pg
30 2978. 361 33565. 72 b 3P;—s *Dg t 5 303316 32913. 58 a P—w 3Ds
60 2979. 713 33550. 49 a 3D,—39% | 40 3037. 961 32907. 24 a 5Dy—w 3Dg
75 2981. 934 335255 50! a SFy—y 5F} 50 3038. 169 32904. 99 a SP;—z 1F3
10 2982. 522 33518. 89 b 3P—=x 5P% 10 3039. 674 32888. 70 a 3F;—y 3F3
20 2985. 812 33481. 96 a 3H;—52% 25 3039. 952 32885. 69 a 3Py—u 3Ds
25 2986. 328 33476. 18 a SDy—w 3D3 100 3040. 319 32881. 72 a 5F—2z 5P3
2 2987. 269 33465. 63 a 5Dy—z 1F3 40 3041. 906 32864. 56 a 3F;—z 1F3
30 2987. 694 33460. 87 a SD;—uw 3Ds3 100 3042. 480 32858. 36 a Fi—y 5F'3
6 2987. 928 33458. 25 o 3G;—173 60 3042. 829 32854. 59 b 3F;—u 3Ds
10 2988. 089 33456. 45 a3G—123 20 3043. 045 32852. 26 a3H—v3Gg
300 2988. 945 33446. 86 a 5£54y 5%2 1A 3043. 553 32846. 78 a 3D;—443
e a SPy—w 3D3 z a 3Fy—x 3D3
50 2089. 652 | 33438.95 o AD 85 125 3045. 715 | 32823, 47 o D _yiD.
40 2990. 289 33431. 83 a %D3—=x 3D3 2 3047. 187 32807. 61 b 3P,—15%
40 2992. 120 33411. 37 a 3P1—y 5s% 1 3048. 30 32795. 63 a 5P;—=2 1Pg
30 2992. 948 33402. 13 a 3Dy—w 3D3 75 3048. 496 32793. 52 a 3D—y 3G3
100 2993. 273 33398. 51 a 3F;—w 3D3 150 3048. 793 32790. 33 a 5F3—z 5P3
150 2994. 967 33379. 62 a SF3—y 5F3 2 3049. 066 32787. 39 | b 3F,—x 3P3
75 2996. 891 33358. 19 a Dy—2z 1P§ 50 3051. 593 32760. 24 b 3F,—wv3Dg
50 2997. 421 33352. 29 a 3P,—zx 3G 1 3052. 075 32795207 a3Dy—26%
50 2997. 613 33350. 15 a 3Fy—w 3D3 15 3052. 334 32752. 29 a $D—1y 3G3
60 3000. 217 33321. 21 b 3F;—x 3G3 3 3054. 563 32728. 39 a 3F—z3H;3
60 3001. 634 33305. 48 a 5]}23*0 3Ds 150 3054. 934 32724. 42 a 5Py—x3D3
5 3002. 050 33300. 86 b 3P,—w 3F3 5 a SP3—w 3D3
20 3003. 473 | 33285. 09 a 5Dy—a 3D3 - sl b a 3G 1G3
3 3003. 939 33279. 92 a 3Py,—y D3 8 3056. 754 32704. 93 a3D—50%
15 3004. 211 33276. 91 a Pr—wv 3D 50 3057. 353 32698. 52 a 5Dy—2z 1D
50 3004. 598 33272. 62 a 3]}?2*33% 75 3058. 650 32684. 66 a 5Ds;—ax 3F3
. a SFy—y 5Fs 75 3058. 795 32683. 11 a5D—z D3
L 20062588 R IE2E0 60 a 3G—103 1 3059. 733 | 32673, 09 b 3Py 5Py

230



TasLeE 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em™t A em~!
25 3062. 043 32648. 44 ¢ 3F+—633 80 3118, 687 32055. 48 a 3P;—u 3D3
1 3062. 914 32639. 16 a 1G4—s 3D} 30 3120. 542 32036. 42 a 3Gs—w 5Dj
20w 3064. 22 32625. 25 a SH—52; 100 3124. 164 31999. 29 a 3F,—zx 3F3
250 3064. 834 32618. 71 b 3Fy—x 3G3 25 3124. 362 31997. 26 a P;—ax 3D3
1 3065. 882 32607. 57 a "D3—2x 3F3 50 3124. 601 31994. 81 a 1Gy—143
5 3067. 665 32588. 61 a 3D3—413 15 3125. 651 31984. 06 a 3Gy—=x 5F3
50 3069. 181 32572. 52 a 3F;—z 1D3 100 3125. 958 | 31980. 92 a SF3—z 5P3
30 3071. 484 32548. 09 0 3G—y 1G3 15 3126. 613 31974. 22 a 8D3;—323
80 3073. 337 32528. 47 b 3F;—x 3G3 2 3127. 258 31967. 63 a SDy—y 3Gg
60 3076. 773 32492. 15 @ 821Gl 2 3128. 085 31959. 18 a SDy—1 3Dg
20 3077. 057 32489. 15 a Py—ax 3k 1 3128. 920 31950. 65 a SD—y 3F§
30 3077. 542 32484. 03 a 3P,—y 3S% 2 3129. 135 31948. 45 ¢ 3F,—633
1 3078. 679 32472. 03 a 3Dy,—223 30 3129. 601 31943. 70 a D;—=x 3Dg
50 3080. 188 32456. 12 b 3F;—y D3 75 3129. 835 31941. 31 a SFi—z 5P3
75 3080. 898 32448. 64 a 3P;—ux 3P 100 3132. 874 | 31910. 33 a 3Py—w D3
60 3083. 145 | 32425. 00 a SDy—w 3Dg Y68 SIGYE a SH5—31;
30 3084, 521 | 32410, 53 b 5P, —9 - st el b P75
4 3084. 877 32406. 79 a *Dy—385 20 3133. 687 31902. 05 a 3Gy—y 3H3g
5 3085. 473 32400. 53 a 3G;—x 5F3 1 3134. 631 31892. 44 a 3Dy—w 3F3
745 3086. 076 32394. 20 b 3F;—u 3D} 2 3134. 777 31890. 95 a SDy—2z 1F
20 3086. 520 32389. 54 a ':’])37’!/ 3Fs 2 3135. 066 31888, 01 a 1Dy—433
10 3086. 771 32386. 91 i = DY 25 3135. 933 | 31879. 20 b 3Fy—w 3D3
30 3086. 929 323856, 25 a 3Gy—x 1F3 5] 3136. 349 31874, 97 a 3H—21¢
1h 3087. 924 32374. 82 a 3Py—y 1F3 100 3136. 554 31872. 89 a SPy—y 8Pg
25 3088. 078 32373. 20 a SDy—z 1F 30 3136. 911 31869. 26 a SH;—303
1 3088. 245 32371. 45 a 'Dy—508 10 3138. 761 31850. 48 a 3G3—73
80 | 3089. 147 32362. 00 b8 R, —w g 50 3139. 273 31845, 28 a 3G—y 3Hg
60 | 3089. 802 32355. 14 a 3F;—13 10 3140. 086 31837. 04 a 3H,—433
50 ]‘ 3090. 225 32350. 71 a3H,—513 75 3140. 485 31832. 99 a 3Fy—x 3D
40 | 3090. 896 32343. 69 b 3F;—y 1F3 125 3140. 979 31827. 99 b 3F;—z 1Fs
70 ‘ 3091. 867 9233353 a SFy—z 5P3 5 3142, 522 31812. 36 a 3D3—293
100 | 3096. 565 32284. 48 b 3F;—ux 3G} 1 3142. 88 31808. 74 b P;—w D3
40 ‘ 3097. 225 32277. 60 b 8P,—t 3Ds 150 3144. 265 31794, 72 a 1Gy—zx Hg
75 | 3097. 606 32273. 63 a 3P;—v 3D} 1 3144. 502 31792. 33 a 3P,—z 1Pg
3 3097. 865 32270. 93 aPi—wisly 1 3144. 579 31791. 55 a 3Gs;—2;
250 3099. 284 32256. 16 a SFy—y 5Dg 1 3144. 640 31790. 93 a 3G4—x 5F3
10 3100. 582 32242. 65 b 3F;—v 3Ds 15 3144. 715 31790 18 a SDy—2z 3H3g
100 3100. 836 32240. 01 a SFy—y 5Dg 50 3146. 075 31776. 44 o 5Fi—z 5Ps
10 3102. 364 32224. 13 a 3Gs3—t 3Ds3 100 3147. 214 31764. 94 a 3F;—:z 1Fg
2 3103. 748 32209. 76 b 3P—w 5Dg 10 3148. 021 31756. 79 a 3H—42;
50 3104. 457 32202. 41 a $Dy—2x 3F3 75 3148. 493 31752. 03 a 3SF—z 3Hg
50 3105. 278 32193. 90 a 382—1033]1)“% 4 3150. 172 31735. 11 a 3Dy—15%
TN T : a SDs;—x 3D3 100 3150. 699 | 31729. 80 a SPy—y 5P
50 3105.407 | 32192. 56 a F5—y 3Gj 80 3151. 363 | 31723. 12 a 3P—u D3
50 3106. 837 32177. 74 a 5Py—=z 1F3§ 2 2151. 686 31719. 86 a 1Dy—403
150 3107. 720 32168. 60 a Fy—2z °P3 1 3152. 611 31710. 56 a SDy—ax 3Dg
30 3108. 423 32161. 32 a —y :"Pﬁ 1h 3153. 583 31700. 78 ) Bty 1%
35 - 3109. 394 32151. 28 a =7 ‘3(25 150 3153. 831 31698. 29 a SPy—y 3Ps
75 3110. 536 32139. 48 b 3F+—= °F3 25 3154. 428 31692. 29 b 3F;—=x 3F3
50 3111. 910 32125. 29 a5Dy—x 3F'3 3 3155. 895 31677. 56 a 3D;—283
30 3112. 299 32121. 27 b f‘l’l—u'llﬁ 25 3156. 821 31668, 27 a Py—13%
70 3112. 676 32117. 38 a *Pr—y 1D} 20 3157. 090 | 31665, 57 a 3Gs—y 1Gg
82 2“3 ;2(5‘ zg(l)gg 8‘; a “3%))1~'I 1{1]")3 25 3157. 414 31662. 32 a SPs—1y 3F$
3115. 436 B . O: a 3P—u 3D§ o S5 (RYE YA G b 3Fy,—y 38t
50 3116, 657 | 32076, 36 a Fu—z 9F3 20 3157. 626 | 31660. 20 " 5D;~}j 3(}1§
. . . b 3P—93 15 3157. 850 | 31657. 95 a 3F;—y 3P3
25 3116.834 | 32074. 54 ¢ F— 623 1 3158. 057 | 31655, 88 0 3G 3Cig
3 3117. 454 32068. 16 a3H,—475 125 3158. 899 | 31647. 44 b 3F,—=x 3Ds
4 3117. 631 32066. 34 a3D—413 200 3159. 935 31637. 06 a SFy—y 5Ds
80 3118. 065 32061. 88 b 3Fy—u D3 1 3160. 924 31627. 16 a 3D3—273
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TaBLE 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm! A em1
3 3162.223 | 31614.17 a3D—333 3 3209. 489 | 31148. 61 a3D5—s 3D
1h 3162. 589 | 31610. 52 b 3P—z 5F3 30 3210. 169 | 31142. 01 a 3Py—w 3D3
25 3163.831 | 31598. 11 a 3Dy—255 3 3211. 144 | 31132. 56 a 3Py—2z D3
25 3165. 195 | 31584. 49 a 3Fy—z 3D3 100 3212. 983 | 31114. 74 b 3F—y 3G3
1 3165. 887 | 31577. 59 a SH;—273 50 3213.355 | 31111. 13 a 3P—v 3D}
2 3166. 339 | 31573. 08 i =115 b 3F;—z 1D3
5 3167.381 | 31562, 69 a 5Pz 3F3 50 3214.335 | 31101 65 a 3Gy—a °F3
8 3167.820 | 31558. 32 a 'Dy—39% 50 3215. 910 | 31086, 42 b 3F,—w D3
40 3168. 243 | 31554. 10 a 5Dy—2z 1G3 100 3216. 528 | 31080. 45 a 5Fy—2z 3F3
30 3168.489 | 31551. 65 b 3Py—y 553 5 3217. 523 | 31070. 84 a3Dy—19;
60 3168. 560 | 31550. 95 b 3Fy—y 'F3 1 3218. 920 | 31057. 35 a3D5—w 3F3
80 3170. 088 | 31535. 74 a 3G5—uw 3G 8 3219. 148 | 31055. 15 a 1G—uw 3F3
50 3171.239 | 31524. 30 a Dy—x 3D5 50 3220. 081 | 31046. 15 a 3G—w 3G§
25 3173.110 | 31505. 71 a 3Ps—y 3G3 200 3223.279 | 31015. 35 a 5Fy—y 5D
25 3173.394 | 31502. 89 a 3Gy—z 1F3 25 3224. 658 | 31002. 09 a3D,—03
60 3174. 128 | 31495. 60 b 3F—2 1H3 100 3226. 380 | 30985. 54 a 5F—y 5D
50 3176.286 | 31474. 21 a 3Dy—y 1P§ 75 3227. 889 | 30971. 06 a 5Ps—y 3Ps
25 3178. 736 | 31449. 95 b 3F;—v 3D3 40 3228. 158 | 30968. 48 b 3F,—z 1P}
2 3179. 025 | 31447. 09 a 1Dy—353 150 3228. 531 | 30964. 90 a 5Py—y 5P3
30 3179. 263 | 31444. 73 a 3D3—233 2 3228.724 | 30963. 05 a 3Gs—y 3H3
5 3181. 189 31425. 70 b 3P,—w 5D3 50 3229. 768 30953. 04 a 3F;—2 1G§
Tt 3183. 137 31406. 47 a 3I[j_§vﬁg > 30 3230. 621 30944. 87 a3Heq—2x 1Hg
2 3183. 513 31402. 76 a3H;—243 80 3232. 753 30924. 46 a 3F;—y 5Ps
- a 5P—z D3 5 3233.519 | 30917. 14 a?H;—17;
1 3184. 177 | 31396. 21 a SH,—353 10 3234. 428 | 30908. 45 a 3Gy—z Fg
. 100 3238. 537 | 30869. 23 a3Dy—1 3D
50 3184. 847 | 31389. 60 a 3Gs—y 'Hg M
10 3185. 447 | 31383. 69 a 3Py—z 3D 30 3238.780 |  30866. 92 e
200 3186. 042 31377. 83 a 552—,1; 5Dy 30 3239. 596 | 30859. 14 a3Ds—y Py
1 3186. 58 31372. 49 a 3Gy—w *Dj . 1
1 3187 892 | 31360, 31 5Dy 3F3 10 3239. 686 | 30858. 28 a 5Ds—y 3F3
; . 1 3239. 928 | 30855. 98 a3D;—163
40 3187.939 | 31359. 16 a lgzzg i 100, 3241236 | 30843 53 6 Dr—y 3Py
200 3188.340 | 31355. 22 a SFy—y D3 40 3949 159 | 30834 75 a P —z 183
25 3188. 609 | 31352. 57 b 3F;—r 3Ds @ 1G—z 1G3
30 3188.916 | 31349. 56 a 3Fy—y ¥F3 25 3242. 850 | 30828.18 b 3Fs—w 3D§
30 3189. 297 | 31345. 81 a SF5—2z 3G 100 3243. 506 | 30821. 94 a 3F—z 5D3
20 3189. 726 | 31341. 60 a 3Gs—y 3H; 10 3244. 334 | 30814. 08 asDy—: 3H3
200 3189. 979 | 31339. 11 a 5F5—y 5D 15 3244. 456 | 30812 92 a 5P—y 3F3
20 3191. 778 | 31321. 45 a 3Py 385 2 3246. 257 | 30795. 82 b 3P,—43
100 3192. 068 | 31318. 60 b 3F—13 15 3248 841 | 30771 33 a3g5—z 313
: : al 44‘285
40 3193. 509 | 31304. 47 a Hy—615
100 3194. 746 31292. 35 a 3(}':_11 34Hg 50 3250. 002 30760. 34 a’Dy—y *F3
15 3195. 317 | 31286. 75 b H,—633 5 3250. 458 | 30756. 02 a*Dy—w 3F3
1 3195.909 | 31280. 96 a 1D,—333 50 igg% 237 30747. 80 a 351“}10 Dg
200 3196. 606 | 31274. 14 5F—y 5D§ 10 3251. 893 | 30742 45 a 3Gy—43
S 10 3252, 540 | 30736, 34 a3Dy—w D3
40 3198.329 | 31257. 29 a 3Py—v 3D3 . . S
15 3109. 119 | 21249, 58 o 3Fy—y 3F; o et 0TIt v N
L 3199. 528 | 31245. 58 b *Py—53 80 3254 539 | 30717, 46 a F—y 5Dj
70 3201 512 | 31226, 22 g e 80 3254. 707 | 30715.87 a Dy—y 5P
3 3201. 812 | 31223. 29 a ’D,—y °Pg 75 3256. 334 | 30700. 53 a sD—y 5P§
40 3202. 598 | 31215. 63 b 3P—y 553 5 3256. 611 | 30697. 92 aDy—z 3H3
75 3204.071 | 31201. 28 gt R =2l Ei3 75 3258. 042 | 30684. 43 a5Dy—y 3P3
50 3205. 318 | 31189. 14 a 3F—z 3Hj 100 3259. 677 | 30669. 04 a 5D—y 3P3
2 3205. 736 | 31185. 07 a $H;—213 10 3260. 167 | 30664. 43 o 1G—y 1G3
2 3206. 491 | 31177.73 a "Dy—y 3Gg 400 3260. 367 | 30662. 55 a SF—7 3G
6 3207. 635 | 31166. 61 a 5Dy—y 3P3 60 3261. 128 | 30655. 40 b 3P—33
25 3208. 419 |  31159. 00 a 3G— 3Gi3 5 3263. 131 | 30636. 58 a 3Py—x 3F3
6 3208. 732 | 31155. 96 b 3F—y 3G3 100 3263. 856 | 30629. 78 a 3P—z 1P§
8 3208. 813 | 31155. 17 b 3P,z 5F3 100 3264. 561 | 30623. 16 a 5F,—y 5D
1 3209. 303 | 31150. 41 b 3P,—8% | 100 3264. 663 | 30622. 21 a 3F5—y 5Pj
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TasLE 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em—! ‘ A cm~!

2 3265. 649 30612. 96 a3D;—rzr 5P3 5h 3321, 644 30096. 92 a 1P—58%
125 3266. 453 30605. 42 b 3Fs—=z 3F3 ! 1 3323. 213 30082, 71 a3D3;—12;
200 3268. 214 | 30588. 93 b 3P,—x 3P3 ‘ 5% STTRYER [ a 5F,—z 3F3

2 3271, 490 | 30558, 31 a 3Fy—y 3P; | 100 3324.999 | 30066. 55 a Hy—o 3G}

2 3272. 806 | 30546. 02 a 3H—243 ‘ 25 3328. 456 | 30035. 32 | b 3F.,—w 3D3
200 3273.082 | 30543. 44 a 552—3 3S% ‘ 125 3332. 641 29997. 61 a 3F+—=z 5Dj

G a 3H,—233 150 3335. 689 | 29970. 20 a 3P;—z 1D3

3 3273. 612 | 30538. 50 a 3D 5F3 60 3336 631 | 20061, 73 a 1G—y *Hj

200 3274. 691 30528. 43 b 13F3—x 3Fs 60 3337.829 | 29950. 98 aDy—y 5P

b . o i | 5P 5Pe
125 3277. 564 | 30501. 67 a 1Gq—=z 1F3 500 3339. 555 | 29935. 50 Z ’]5,7:; a%)$
100 3280. 462 | 30474. 73 a Fr—z 3Dt PO

8 3281. 593 | 30464. 23 a3D,;—183 60 3341. 090 | 29921. 75 b 3P,—y 1D3
75 3281. 861 30461. 74 aDs—z 1Gj 150 3341. 665 | 29916. 60 b 3F4—21G§
10 3282. 605 | 30454. 84 a’H;—143 6 3342. 709 | 29907. 26 a 'Gy—z 5F

150 3284. 935 | 30433. 24 a SDy—y °P3 1 3343. 431 29900. 80 a1D,—w 3F3
95 | 3285.377 | 30429.14 a 9H 223 ' 5344206 | 2989983 R
25 | 3285.915 30424. 16 a SDy—y 3P% 75 3344. 535 29890. 93 a Fz—z 3G}

100A | 3289. 244 30393. 37 a 3P;—=z 3D} [ 75 3345. 316 29883. 95 a’Dy—=x 5D3
75 3291. 119 30376. 05 aDy—y 3F3 100 3347. 617 29863. 41 b 3P,—u D3
60 | 3291. 657 30371. 09 a 'Gq—w D3 50 3348. 017 20859. 84 b 3P;—u *Dg
00 | 201 106 st 2 . 75 3348.704 | 29853. 72 a SF4—:3D3
3294. 109 30348. 48 a SFs—z 3F;
100 3206, 116 | 30330. 00 b 3F—y 3043 30 3350. 550 | 29837. 27 a 3D,—53
o e b 3P—z 3G3 2 3351. 695 | 29827. 08 a 3H;—103
80 .$299. 645 | 30325. 14 a 3P,—z 1F3 100 3351. 930 20824. 99 a 3F,—y 5P3
80 3297. 259 | 30319. 49 b 3P—3% 10 3352. 970 | 29815. 74 a 3D;—y 1P
i e oer | oAaIEN o i - 60 3353. 310 29812. 71 b 3Fo—=x 3F3
3297. 30313. b K y—y °13
30 | 3298.408 | 30308. 93 b 317: —2z 11)% 100 3353. 648 | 29809. 71 a 3Py—y 3F3

100 £§299. 336 30300. 40 a F3—2 3F} 50 3356. 201 29787. 03 a3D;—t 3D3

8 3299. 788 30296. 26 a 5P,—y 3P% 25 3356. 476 29784. 59 b 3F3—13
500 3301. 593 | 30279. 69 a SF;—=2 5G3 3 3357. 15 29778. 61 b 3F;—y 3Fs

- o 10276, 7 ” - 200 3359. 095 | 29761. 37 a F3—z 3G}

b 3301. ¢ : L a 3G;—=z 3G3 |

5 3302. 182 | 30274. 29 a 51’? -y 3]’;’: 1 3359. 507 | 29757. 72 a 1D,—zx 5P3
100 3303. 998 | 30257. 65 b 3Py—y D3 50 3361. 145 | 29743. 22 a1D,—15%

L 3304. 288 | 30255. 00 a Hy—z 1Hg 100 3362. 007 | 29735. 60 b 3F,—x 3F3
40 3304. 502 | 30253. 04 b 3P;—x 3P 50 3362. 337 | 29732. 68 a 3D3—t 3D3
10 2304 637 | 30251 80 - - 60 3364. 100 | 29717. 10 ¢ 3F,—613

‘ . 637 ol. a ’¥3—z '3
50 | 3304. 789 | 30250. 41 a 3Fy—y 3F3 250 3368. 455 | 29678. 67 a SF,—2z 3F3
20 | 3304, 820 30250. 13 a 5Fs—2 "Pg 50 3369. 674 29667. 94 a5D;—y 3F3

1 3305. 653 | 30242. 50 a 3H,—s 3D3 125 3371. 863 | 29648. 68 a3D,—y P3

300 3306. 179 | 30237. 69 a 5P;—y °P3 75 3373.986 | 29630. 03 a 5F,—z Ps
12 3374. 65 24. 5Py,—1x 5D3

75 3307. 985 | 30221. 18 a 3P—=x 3D3 ° 056 29624 14 o el
50 3308. 624 | 30215. 35 a 3F,—y 3D3 50 3374.901 | 29621. 99 b 3F;—y 3Gj
10 3309. 834 | 30204. 30 a 3Gs—y 1D3 15 3376.058 | 29611. 84 a SPy—y 3Gj

8 3310. 082 | 30202. 04 a 'Dy—w 3F3 1 3377. 633 | 29598. 03 a S =—147

75 3310. 958 30194. 05 a 5F—z 7P3 125 3378. 034 29594. 52 a SF;—z "F§
25 3379.033 | 29585. 77 b 3F,—y 5P
2 SJ12 913 - S0184.770 a 3Gi—y 1F3 40 3379. 267 | 29583. 72 a 3F5—z *D3
2 3314. 512 | 30161. 67 a 3G—2 313 :
: B P = 100 3379. 608 | 29580. 74 b 3F;—y 3G3
20 3314. 770 | 30159. 33 a 3F;—y 3F3 E 3
ol ! 100 3380. 173 | 29575. 79 a SPy—y 3Dj

40 3315. 052 | 30156. 76 a Py—x 5Dj :
30 3315 255 | 30154 91 @ Pz 5C33 50 3380. 916 | 29569. 29 b 3F,—=x 3Dg%
: ’ ¢ g 125 3385. 161 29532. 21 a3G;—= 3G3
2 | e man szoen | 2 mea)omamal oom

150 3316380 | 30144, 68 a 3P,z *Dj = gyl e e
20 3316. 908 30139. 89 a3G;—=z ?;Fio 50 3386. 254 20522, 68 a 3Fy—y 5P3

100 3317. 883 | 30131. 03 a SDy—y 5P 50 3387. 232 20514. 16 a 5D\ —2 38§
40 3318. 821 | 30122. 51 a 3Gy—= 3G 200 3388. 710 | 29501. 29 b 3F,—z 1F3
40 3318. 900 | 30121. 80 a 3P—y 3P3 150 3389. 503 | 29494 38 | a SF;—23D3
60 3319. 527 | 30116. 11 a SF3—z3Ds3 16 3390. 899 | 29482, 24 alD,—y 1P§
25 3319. 801 | 30113. 62 b 3F;—=x 3D3 60 3391. 895 | 29473. 58 b 3P—3%

60 3321. 248 | 30100. 50 a 1G—= 5F 2 3392. 027 | 29472. 44 a SPy—y 3Fj

019245—59——3
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TaBLE 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm! A em™!
300 3392. 533 | 29468. 04 a 5F5—. T3 40 3459. 585 | 28896, 93 a Py—z D3
2 3393. 259 | 20461, 74 b 3P,y 353 2 3460, 647 | 28888, 06 b 3Py—w D3
50 3309, 383 | 29408, 66 a 1G—y *H3 60 3461. 930 | 28877. 35 a1D;—t D3
4 3300. 083 | 29403, 47 a SFy—z 383 300 3463 143 | 28867, 24 a Fy—z 5G3
4 3400 594 | 29398, 19 a3H,— 1H3 4 3465. 202 | 28849, 33 a*D;—y D3
20 3400, 750 | 29396, 84 a 3Py 3F3
75 3467. 051 | 28834, 70 a 3Gy—w 3D3
20 3401. 508 | 29390. 29 3D —11§ 1 3467. 876 | 28827 84 ¢ 3P, 533
500 3401, 740 | 29388, 29 a 5P—y P3 2 3470.001 | 28810, 18 a 3P,y 3F3
6 3403779 | 29370, 69 a3Gy—2z 31§ 150 3472 244 | 28791, 58 a Dy 5D3
3 3405, 147 | 29358, 89 a 3D;—73 20 3472, 660 | 28788, 05 b 3F,—y 3G3
50 3405, 885 | 29352, 52 b 3P,y 1F3
10 3472.739 | 28787, 47 a3Dy—u 3Dg
60 3406. 598 | 29346. 38 a 5F—z 5G3 700 3473752 | 28779, 08 b Fy—y F3
2 3406, 914 | 29343, 66 a3D;—95 100 3474, 845 | 28770. 03 b 3P,z 1P§
1h 3407. 581 | 29337. 91 a*Dy—x 1G5 2 3479794 | 28729, 11 a"Dy—a 5Dg
400 3400. 279 | 29323. 30 a 5Py—a 5D3 600 3481. 308 | 28716, 61 a 5Py—y 3D
20 3400. 573 | 29320, 77 b 3F,—a 3D3
80 3482. 347 | 28708 05 aDy—a D3
300 3411. 637 | 29303. 04 a 5Py—z 3P§ 200 3483. 174 | 28701 23 a 5Fy—z F3
10 3412, 076 | 29299, 27 a 2Co—y 1F3 200 3483. 204 | 28700. 24 a 5F—2 3Gy
a 5F;—z 'P3 50 3486, 211 | 28676. 23 a 3Fy—y 3D3
100 3412.799 | 29293.06 a 3P,y 3P 50 3486. 799 | 28671, 39 a 5Fy—z P3
4 3413.719 | 29285.16 3Dy —63
4 3487. 461 | 28665. 95 @ 3G—w 3D3
4 3413, 983 | 29282. 90 a 3Fy—z 5Dj 15 3489. 750 | 28647, 15 a P;—y 3F3
100 3414, 641 | 29277. 26 a 5Dy—y *Dj 20 3490, 720 | 28639, 12 b 3Pz 18§
6 3414, 843 | 29275. 53 a 1G—z 3G 50 3493, 227 | 28618, 64 b 3Fy—z 3Hj
80 3416, 188 | 29264, 00 a 3Py—a 3D3 150 3404, 254 | 28610, 22 a*Dy—z D3
1000R 3417. 332 | 29254, 20 a Fy—z 5G§
150 3405985 | 28596. 06 a 5Py 5Dj
20 3417. 648 | 29251. 50 b 3P0 3D3 100 3496, 130 | 28504, 88 a*Dy—z 5D}
50 3417. 975 | 29248, 70 b 3P—w 3Dy 100 3497.935 | 28580, 12 a 5P—a 5Dj
2 3418, 154 | 29247. 17 a 3Dy—33 6000R | 3498 944 | 28571 88 a 5F5—2z 5Gg
50 3410, 248 | 29237, 81 a 5F—z P3 2 3500, 528 | 28558, 95 a $Hy—y 3H3
300 3420090 | 29230. 61 a 3P—¢ Dy
60 3501. 365 | 28552 12 b SP—w 3D3
8 3422 414 | 29210. 77 a3D;—1 3D3 2 3502039 | 28546, 63 a"Dy—y *Dy
30 3425952 | 29180. 60 Z?ﬁﬂ p% 80 3502, 423 | 28543, 51 a$Di—z °P;
—z 3H3 3h 3507. 327 | 28503, 59 a1Dy—T5
10 3426. 434 | 29176. 50 a SH,—12; 2 3508, 371 | 28495, 11 a F5—2 3G
15001 3428319 | 29160. 45 a Fs—z 7§
“ w25, 025 | 29157, 83 o 100 3500. 716 | 28484. 19 a sk 5]G)g
2 . a e Y . ¢ 3F—v3G2
200 3420. 547 | 29150. 01 a P,y 5P 4 3510. 314 | 28479. 34 ¢ 3P 603
2 3430, 387 | 29142 88 a5D;—z 5Dj 20 3511. 131 | 28472 71 a 5Fy—2z 583
500 3430764 | 29139, 67 a Fy—23G§ 10 3511, 561 | 28460, 22 b 3F;—y 3P§
150 3432204 | 20127, 45 a 5Dy—z 3D}
40 3512. 885 | 28458, 49 a 3Fy—a D3
400 3432755 | 29122. 77 b SF—y 3F3 2 3513.299 | 28455, 14 a 3Dy—u D3
600 3433 255 | 29118, 53 a 3P;—y 3P3 5 3514.12 | 28448 49 a $H,— 23
200 3435183 | 29102. 19 a 5F,—z D3 1000 3514. 491 | 28445, 49 a 5Fy—z 5G§
20 3436330 | 29092. 47 a 5Dy—z 5D3 60 3514, 757 | 28443, 33 a 3G—a 3F3
3000 3436, 737 | 29089, 03 a SF—z 5G3
40 3515. 682 | 28435. 85 a 3Fy—y 3Dt
400 3438.369 | 29075. 22 @ Py 3P3 40 3515897 | 28434, 11 b 3Pz Pt
a 5Dy 5Dj 6 3516, 194 | 28431 71 aH,—2 1G3
500 3440. 207 | 29059. 69 a F—z P} 20 3517. 417 | 28421 82 g iH—y ¥
40 3443.153 | 29034. 83 a F5—z P3 2 3518009 | 28417, 04 a3D;—2 5F;
20 3445, 296 | 20016, 77 a SFy—z 5D}
ST 60 3518991 | 28400, 11 a 3Gs—z 1H3
6 3445.939 | 20011. 35 By 500 3519. 641 | 28403, 87 a Fy—z 'F3
50 3446070 | 29010. 25 a 1D, 95 o0 et il g . o
3 2 5Q0 . A a DI—Z Po
50 3446, 490 | 29006, 71 a%Dy—y 3 ]
Ds—y °53 40 3521. 972 | 28385, 07 a 3Py 5P3
500 3448. 959 | 28985. 95 b 9F,—y 3F3 i gt e
1 3450. 821 | 28970, 31 aH,— 105 : - 521G
1 3451. 224 | 28966. 93 a P—z 383 4 3524. 161 | 28367. 44 a3H;—a 5F;
400 3452. 906 | 28952, 82 a SFy—z D3 50 3524. 905 | 28361, 45 b 3P,—z 3D3
30 3455. 385 | 28932. 05 a 1Dy—85 10 3525. 657 | 28355, 40 b SH, —613
200 3456, 621 | 28921, 70 a *Py—y *Dj 10 3525829 | 28354, 02 b 3Fy—y 5P3
2 3457. 688 | 28912. 78 b P—w 3D3 80 3526. 578 | 28348, 00 a 5Py—z 3Pj
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Tasre 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
‘ A cm™! A em™!
250 3528. 679 28331. 12 a Fy—2z3D3 40 3575. 064 27963. 62 a 3Py—2z 38§
50 3529. 292 28326. 20 b 3F,—y 5P3 70 3577. 540 27944. 19 a 3Dy—y 1F3
2 3529. 621 28323. 56 a5D—y 5F3 30 3578. 686 27935. 24 a ill—2z3E3
200 3531. 389 28309. 38 aDy—x 5D3 100 3579. 773 27926. 76 a F3—z "F3
" 10 3531. 808 28306. 02 ¢ 3F,—v 3Gy 150 3584. 198 27892. 28 a 5D—y 3D3
300 3532. 810 28297. 99 a 'Gy—y 'F3 30 3585. 812 27879. 73 a 3F;—y 5F3
25 3533. 917 28289. 13 a 5Dy—z 3P§ 300 3587. 204 27868. 91 a 3Hz—y 3Hg
50 3535. 059 28279. 99 bsPy—yi35% 2000k 3589. 220 27853. 26 a F—z 5G3
60 3535. 32 28277. 90 a 1G4—=z 313 10 3590. 525 27843. 13 a 3Dy—v 3D3
200 3535. 382 28277. 41 a SF—z "F3 60 3590. 884 27840. 35 a 3Dy—w 3D3
200 3535. 836 28273. 77 a 5D;—z P} 2 3591. 333 27836. 87 b 3Py—w 3D3
60 3536. 572 28267. 89 a 3H —y 1G§ 3000 R 3593. 029 27823. 73 a SFy—2 5G3
400 3537. 941 28256. 95 a Fy—z 3F 50 3596. 057 27800. 30 a SF;—z "F3
200 3539. 254 28246. 47 b 3F,—=x 5D3 2000 R 3596. 185 27799. 32 a SF3—2z3G3
400 3539. 368 28245. 56 a Fy—2 5G3 10 3598. 225 27783. 55 a 3Gs—w 3D3
50 3540. 210 28238. 84 a 1Gq—2 3G 20 3598. 478 27781. 60 a 3F;—y 3Ds
2 3540. 673 28235. 15 b 3P;—wv 3D} 30 3599. 400 27774. 48 b 3P;1—z 1D3
50 3541. 040 28232. 22 a 3Gs—13 1000 3599. 769 27771. 64 a SP;—2a 5D
| 200 3541. 622 28227. 58 a 3F,—y 5F; 150 3601. 487 27758. 39 a 3SH;—23
2 3545. 713 28195. 02 a 5P, vy °F3 2 3601. 955 27754. 78 a 1Ds—zx 5F3
10 3545. 797 28194. 35 a SP;—y 3D} 200 3605. 640 27726. 42 a SP,—z23P%
4 3546. 014 28192. 62 a 3He—w 3G} 20 3606. 153 27722. 47 a 3F;—y 5F3
100 3546. 982 28184. 93 a 5Dg—y 3D3 6 3607. 414 27712. 78 a3Dy—y 1D}
50 3547. 184 28183. 33 a 3F—=x 512§ 150 3608. 729 27702. 69 a "’D‘r—’y “]?f;
50 3547.380 | 2818177 |{ B2 Dd 60 3609. 102 | 27699. 82 a Fy—z F3
4 3612. 934 27670. 44 ¢ 3P;—393%
10 3547. 760 28178. 75 a 3D;—53 5 3616. 056 27646. 55 a 1G4—2z 3F§
6 3549. 632 28163. 89 a 3P—y 3P3 150 3616. 954 27639. 69 b 3F,—y *D3
288 3549. 737 28163. 06 a 3{*‘27; ;%:‘f 2 3618. 570 27627. 35 ¢ 3F,—553
3550. 271 28158. 82 a F3—z "Pj oy a3G—13
50 3550. 635 | 28155. 93 a 1Dy 1F3 200 3619.201 | 27622 53 a SHy—w 3Gig
10 3551. 220 28151. 29 a 1Dy—y 553 150 3620. 288 27614. 24 b 3P,—a 3F3
20 3553. 672 28131. 87 a 3Gy—2 'F3 60 3623. 634 27588. 74 b 3F;—y 3Fg
200 3553. 850 28130. 46 a 3P—y %P3 50 3623. 694 27588. 28 b 3Pp—=z 1P}
10 3554. 274 28127. 11 a 5Do—y 3D3 104 3623. 855 27587. 06 a 'H5;—243
2 3555. 827 28114. 82 b 3G;—623 300 3625. 197 27576. 85 a 3P;—=x D3
6 3556. 393 28110. 35 b 3Py;—z D3 300 3626. 740 27565. 11 a 3H—y 3Hj
125 3556. 634 28108. 44 a 3P;—y 3P§ 100 3627. 285 27560. 97 a 3Gz3—=x 3F'3
125 3557. 062 28105. 06 o 3H—=x 'F3 20 3631. 414 27529. 63 ¢ 3F;—v 3Gy
4 3559. 643 28084. 68 a 1P1—333 150 3631. 710 27527. 39 a 3F—=2 5P3
50 3559. 883 28082. 79 a 3Py—y 5P3 20 3632. 412 27522. 07 a3D;—=x 3P3
20 3560. 029 28081. 64 a 3Hs—x 5F3 150 3633. 916 27510. 68 a 3H,—z 5F3
30 3560. 175 | 28080. 49 a °Fi—z 553 1000R 3634. 931 | 27503. 00 a SFy—z 3
4011 3561. 570 28069. 49 a 3Gs—y 3Gj 150 3635. 512 27498. 61 a SP—2z 3P3
100 H 3561. 900 28066. 89 b 3P—w 3D3 250 3637. 461 27483. 87 a 3G;—a 3T
60 3562. 618 28061. 23 aD;—z3P3 150 3638. 011 27479. 72 a 3Dy—w D3
« G 3 (N o——anlila) s
2 R i 1 3639. 140 | 27471. 19 ¢ 3Py —343
. . . Y 1 ‘ 3} Yo
; 3. 5Ps 150 3640. 638 27459. 89 a3G—y 3G3
10 3563. 827 28051. 71 b 3F3—y °P3 . e
100 3564. 364 | 28047, 49 a 5P,z D3 ; pottiiedy Al b *Hs—o 3Gi
‘ o ’ o 3H1~ He 4 3644. 852 27428. 14 a 3He—z 313
30 3564. 504 | 28046, 38 { S T 40 3645. 674 | 27421. 96 b 3F—a 5D;
150 3564. 570 | 28045. 87 a 5D;— 9P} , . a3CGy—y 3G3
60 3564. 800 | 28043, 99 a 3D;—z 3P§ e st bl ¢ 3Fy—53t
100 3567. 157 | 28025. 53 b 3P,—x 3Dj3 2 3649. 196 | 27395. 49 a 1Dy—43
10 3567. 751 28020. 86 a 3Pg—y 5P3 2 3649. 538 27392. 92 ¢ 3P;—333
50 3568. 527 28014. 77 a SFs5—z 3 175 3650. 324 27387. 03 a 3F3—y 5F3
1000 3570. 606 27998. 46 a 3Hg—y 3H3 100 3652. 311 27372. 13 a 5Fy—z "F§
60 3571. 767 27989. 36 a 5P;—y 3Ds3 7 3652. 488 27370. 80 b 3Py—x 3D
150 3572. 022 27987. 36 a 3P;—y 5P} 2 3652. 667 27369. 46 a 'Hz—213
10 3573. 666 27974. 48 a 3H+—w 5D} 30 3653. 698 27361. 74 a 3Dy,—2 1P}
200 3574. 601 27967. 17 a 5D3—=z SDj 150 3654. 405 27356. 44 a3Hs—y 1Hg
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Tasre 3—Continued

Intensity

20

50
10
200
60

150
60
2
50
6

60
30
3

4
20

100

50
125
150
300

40
50
300
4

10

150

50

300
5000
9000

i

Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm~! A em~!
3655. 936 27344. 99 a SP;—y 3Ds 2000R 3730. 432 26798. 93 a 5F;—z 5F3
3655. 984 27344. 63 a SH—43 50 3730. 592 26797. 78 a 3F;—:2 5P;
3657. 169 27335. 77 a 5]5*‘3—z 01;)3 40 3730. 899 26795. 57 a 1]?)2*u 3311?‘1’
. a 3Dg—u 3Ds3 100 3732. 020 26787. 52 b 3P,—y 3Fs
Al e B b 1D, 605 4 3732, 744 | 26782 33 a1Gy—w 3D;
3660. 813 27308. 56 a 3Hy—y 3H3 100 3733. 041 26780. 20 a 3F,—y 5F3
3661. 364 27304. 45 a SF,—23G3 40 3735.020 @ 26766. 01 a Hq—w 3G3
3661. 570 27302. 91 b 3Py,—=z 1F3 2 3736. 823 | 26753. 09 b 3Fy—2x 5Dg
3663. 378 27289. 44 a 5Dy—y 5F3 300 3737. 407 26748. 91 a 5Dy—y 5F3
3667. 982 27255. 19 a 1Dy—33 50 3737. 758 26746. 40 a SDo—y F}
3668. 742 27249. 54 a 3Gs—z 1F3 150 3738. 630 26740. 16 a3Gs—13
3669. 546 27243. 57 | a 3Gs;—y 3G} 200 3738. 914 26738. 13 a 3H;—2z313
3671. 212 27231. 21 a 5Dy—y 5F3 250 3739. 470 26734. 16 a 3Gy—y 3Fs
3672. 059 27224. 92 a 3H,—zx 5F3 10 3741. 006 26723. 18 a 8P,—z 3P}
3672. 378 27222. 56 a 3P;—y 5P3 1000R 3742. 287 26714. 03 a 5Fy—z 5F3
3674. 002 27210. 53 c 3F—42; 400 3742. 798 26710. 39 a 3Heq—z 313
3674. 634 27205. 85 a 'Hs—195 60 3743. 328 26706. 60 a3D;—wv3Ds3
3675. 253 27201. 26 b 3P,—=x 3F3 40 3743. 956 26702. 12 a3Dy—2z1D3
3676. 376 27192. 96 a 5P;—y 5F3 125 3744. 219 26700. 25 a 5P;—y 5F3
3676. 663 27190. 84 a 3D;—y 1D 125 3744. 396 26698. 99 | a H;—x3G3
3676. 952 27188. 70 @ 1Dy—zx 3P3 500 3745. 592 26690. 46 a 3Gs—z 3H3
3677. 976 27181. 13 a 3Dy—y 5F3 50 3746. 218 26686. 00 b 3F—y 5F3
3678. 056 27180. 54 a 1Gy—v 3D3 40 3751. 856 26645. 90 a3H,—w3G3g
3678. 314 27178. 63 a 5Fy;—2 "F3 60 3752. 787 26639. 29 a 'H;—143
3680. 052 27165. 80 a 3D—y 5F3 150 3753. 546 26633. 91 a3G—y 3Gg
3682. 644 27146. 68 a 3H,—w 5Dj 200 3755. 094 26622. 93 a 3F,—y 5F3
3683. 573 27139. 83 b 3F;—=z 354 50 3755. 728 26618. 43 a 5P—y 5F3
3685. 050 27128. 95 a3D—u 3Dj§ 300 3755. 937 26616. 95 a3G—y 3F3
3685. 944 27122. 37 b 3Py,—=x 3D3 200 3759. 838 26589. 33 a 3Dy—2 5P3
3686. 588 27117. 63 b 3H—v 3Gg 400 3760. 019 26588. 05 a 5F;—:z 5F3
3688. 776 27101. 55 a H;—17; 200 3761. 511 26577. 51 a 3Gs—y 3G3
3693. 589 27066. 24 @ G I8 1A 50 3764. 037 26559. 67 a 1Gy—=x 3F3
3693. 634 27065. 91 c 3F,—493 10 3765. 808 26547. 18 a 1P;—15%
3696. 583 27044. 31 a 3P,—=x D3 150 3767. 353 26536. 30 a3Gy—y 3G§
3697. 857 27035. 00 b 3P,—=x 3Dg 2 3770. 463. | 26514. 41 c 3F;—433
3700. 980 27012. 18 a3H,—y 3Hs [ 2 3772. 386 26500. 89 ¢ 3F,—313
g;g} %{1}% 2?089. gg a SF—=z 71;?6 | 60 3773. 175 26495. 35 a 352‘3 3%2
: . 8¢ 27005. a 1P—w 3Fs | . a 5Fi—25Dg
3702. 228 | 27003, 08 a Py—z 5Py 400 3777.588 | 26464. 40 b 3Fy;—3 3P3
3702. 920 26998. 03 | ¢ 3F;—503 60 3777. 758 26463. 21 a'Dy—u3Ds
3703. 203 26995. 97 a 3Py—y 3D 150 3778. 711 26456. 54 a3Gy—z3Hjg
3705. 347 26980. 35 a Fy—z 5F3 10 3779. 426 26451. 53 b 3P—y 3Fs
3705. 400 26979. 96 a F—z TF3 50 3779. 969 26447. 73 a 3Py—zx 5D3
3709. 089 26953. 13 a 3Dy—z 3D3 150 3781. 171 26439. 32 aH;—zx 1Hg
3710. 302 26944. 32 b 3H,—v 3G 30 3781. 660 26435. 91 ¢ 3F,—413
3 A °
3712299 | 26929, 82 a 1Dy 3G 120 U S e fala e
3714. 644 | 26912. 82 a F—z 7F3 : o e
. : 1000 3786. 065 26405. 15 a 5Fy,—z5D3
3715.559 | 26906, 20 a 5Dy—y 5F3 — 4 1
< SH__ 5T)e 1500k 3790. 521 26374. 11 a 5F3—z5Ds
3716.173 | 26901. 75 a 3F,—y D3 5 o e b SF s 5T
3716. 998 | 26895, 78 a 5Dy—y 5F; b : U At
125 3794. 924 | 26343 51 a P—y 5Fs
3717.674 | 26890. 89 a *Dy—y oF5 100 3795.185 | 26341.70 a "Py—y D3
3718. 400 | 26885. 64 a Fy—y D5 250 3798.054 | 26321 80 a *Fy—z F3
3719.325 |  26878. 95 a *Hy—z 3G3 3000 R 3798.899 | 26315. 95 a 5F—z 5Dj
3721.929 | 26860. 15 ¢ *F,—363 3000k 3799. 353 | 26312. 80 a F5—2 5Dj
3722. 303 26857. 45 a 1Dy—y 1D3
150 3800. 261 26306. 51 a 5D;—2z 5Ps
3724. 967 26838. 24 a P,—z 5Ps 100 3803. 191 26286. 25 a 1P—y 1P
3725. 482 26834. 53 a 3Py—z 3s3 100 3805. 432 26270. 77 b 3P,—y 3P%
3732 852)2 36830. 11 a 3G;—z 1G3 125 3808. 689 | 26248. 30 a ;g,;—z Ig§
3726. 6824. 14 a SFy—=z 5F; a3G—2 1G3
3728.026 | 26816, 22 a 5F3—z 5F3 300 3812.739 | 26220. 42 b 3F,—z 5D3
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TasrLe 3—Continued

Intensity Wave- Wave
length number

A em1
10 3813. 164 26217. 50
150 3814. 848 26205. 93
200 3817. 293 26189. 14
50 3817. 948 26184. 65
30 3818. 354 26181. 87
400 3819. 039 26177. 17
100 3819. 764 26172. 20
104 3820. 964 26163. 98
10 3821. 650 26159. 28
300 3822. 091 26156. 27
2 3823. 035 26149. 81
200 3824. 938 26136. 80
60 3826. 103 26128. 84
4 3826. 259 26127. 77
125 3828. 719 26110. 99
50 3829. 336 26106. 78
20 3829. 493 26105. 71
50 3830. 875 26096. 29
200 3831. 795 26090. 03
5 3834. 229 26073. 47
150 3835. 062 26067. 80
20 3835. 983 26061. 54
S 3836. 968 26054. 85
150 3838. 069 26047. 38
80 3838. 725 26042. 93
400 3839. 699 26036. 32
125 3840. 823 26028. 70
100 3840. 989 26027. 58
30 3842. 671 26016. 18
150 3843. 152 26012. 93
300 3846. 672 25989. 13
50 3846. 801 25988. 26
2 3847. 491 25983. 60
40 3848. 944 25973. 79
400 3850. 441 25963. 69
125 3852, 132 25952. 29
10 3852. 565 25949. 37
20 3852. 835 25947. 56
100 3854. 720 25934. 87
5 3855. 579 25929. 09
200 3856. 458 25923. 18
60 3856. 972 25919. 72
1000 3857. 551 25915. 83
30 3857. 998 25912. 83
60 3858. 687 25908. 20
100 3859. 696 25901. 43
200 3860. 725 25894. 53
30 3861. 453 25889. 65
1000 3862. 690 25881. 36
40 3864. 851 25866. 89
150 3865. 419 25863. 09
6 3865. 742 25860. 92
4 3867. 186 25851. 27
1500 3867. 844 25846. 87
100 3871. 231 25824. 26
10 3871. 695 25821. 16
6 3872, 381 25816. 59
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Term combination Intensity Wave-
length
A
GREL==]03 4 3872. 730
a 3Dy—z 3F3 200 3873. 537
a 3H—a 3G} 150 3876. 102
a 3D— 3D 100 3876. 679
4 3877. 575
a3D—w ?Dg
a Fy—z 5F3 60 3880. 833
b 3F,—y 3D3 125 3882. 034
a 3H;—2z 1§ 100 3884. 075
a 1F5—615 100 3884. 718
2 3887. 308
a 3Dy—x 3F§
¢ 3F,—355 100 3887. 826
125 3890. 216
60 3891. 425
500 3892. 230
40 3892, 773
\ 50 3894. 255
‘ 125 3897. 249
‘ 125 3898, 366
1 150 3901. 257
l 15 3902. 824
* 20 3905. 993
( 125 3908. 768
@ 1Dy—y 333 | 600 3909. 085
b 1Gy—513 1 40 3911, 147
125 3912, 117
a 5Py,—y 5D}
a 3Gy—y 3P3 2 3912, 992
a3Gs—y *F4 200 3914. 859
a P, 4 3917. 706
a 3Hy— 150 3920. 923
10 3922. 338
a 3P—zx 5D
a SF—z 5Dj | 1000 3923. 486
a SDy—2z 5P3 | 60 3924. 636
a 3F5—2 5P 1000 3925. 930
¢ 3F,—333 , 3 3926. 46
45D,z 5P 600 3931. 787
a SDy—y 5Dg
a 1Dy—y 173 300 3933. 566
2 "Di—f "D, 2 3935. 363
a 'P—w 5Dg 4 3936. 168
250 3937. 919
a 5Dy—y D3 10 3939. 126
(i BIeh==gn 1%
b 31%44433 200 3941. 672
6 *Fy—z °F§ 200 3042, 078
(Rt 200 3044, 200
SR
2 1G—a 1Hj 1000 3945. 586
b 3P,y 3P§ 60 3946. 321
a Sgl—z 1%0 i 60 3949. 417
adtl ==y ls =
oD 1F; 150 3950. 041
200 3950. 230
5 )u
] } 150 3950. 410
;p*,,, SIog 125 3951. 212
" o S Y pe 20 3952. 290
P_a1z 200 3952. 703
a1 107 3953. 849
a 'Dy—v 3D 40 3957. 228
a 3F—2z 3F3 100 3957. 448
a Dy—2z 5P3 500 3964. 908
a3D—w 3D 100 3969. 794
a 3Dy—a D3 4 3970. 404

Wave
number

’ Term combination

cm™!
25814.
25808.
25791.
25787.
25782,

25760.
. 39

25752

25738.
25734.
25717,

25714.
25698.
25690.
25684. ¢
25681. 3!

25671.
25651.

25644.
25625.
25615.

25594.
25576.
25574.
25560.

25554. ¢

25548,
25536.
25517. ¢
25496. ¢
25487.

25480. ¢
25472,
25464.
25461.

25426.

25415.
25403.
25398.
25386.
25379.

25362.

25360.
25346.
25337.

25332.
25313.

25309.
25307.

25306.
25301. 5
25294.
25291.
25284.

25263.
25261.
25214.
25183.
25179.

26
88
81
97
01

36
86

60
46

61

|

a 'P;—95
a 5D;—z 5P;
(5 B m=py A%
b 3P,y 3T
c 3F—213

b 3P—y 3P
a SFy—2z D3
a IG4
a 3Gy—y °F
b 3G,—613

a 3Dy—2x 3D3
a 3F,—:z 5P3
a 3Ds—v 3D3
a 5P;—y 5D3
a 'P—1 D3

b 3F,—z 3P3
b 3F—y °F3
a 3F;—y 5D3
a 5Fy—7z 5Fg
a 3Py—y °Fi

¢ 3P—y 1P}
a 1G4+—y 3G}
a 3Gy—2z 3H§
a 3P,—:z 3P}
a 5])()45 -’PT

a 1P—w 5D3
a 5Py—=z3D3
b 3Fy—y 3Ds
a 5D3—2z 5P}
a 1Dy—w 3D3

a3G+—z 3H3
a H,—=z 1G;
a SFs—:z "Dy
b 1G—423

a 5P—z 5P3
a3 G—y°E;

5Fy—z 5Dj
3F,—163
3F—275
SPy—y D}
SDy—y 3F5

3P, —y 5P
3Fy—y 5Dy
5F1—z 5Ds
SHy—y 5D3
$H;—z 313

3P,—z 3P3
3Fy—y 3D3
1H:—y 1G}
SFy—y 5F'3
3F,—2z 3G

AD)i—17 D)
5Py— 5P

3D;—= 3D}
3D;—w D3
3G;—613

3H¢—213

5P,—=z 5P3
z "Dg
a 3Py—y °F3
a 3P—y *D3

QORTR]YI RQAE|/E{T |f|aoo .

QQo | g8




Tasre 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
iength number length number
A cm~1 A cem~!
150 3974. 504 | 25153. 26 a $D3—y D3 60 4062. 854 | 24606. 29 a YHz—y 3H3
2 3976. 729 | 25139. 18 b3H,—313 200 4062. 989 | 24605.47 b 3P—z 38%
500 3978. 449 | 25128. 32 a SPy—z 3F3 20 4063. 325 24603. 44 ¢ 3Fy—w 3F3
500 3979. 420 | 25122. 18 a 3F—-2 5Dj 200 4064. 105 24598. 72 a SDy—y 3D3
60 3081. 895 | 25106. 57 ¢ 3F;—223 600 4064. 456 | 24596. 59 a Dy—2z 3F3
50 3982. 217 | 25104. 54 b 3H,—303 6 4066. 222 | 24585. 91 2 "Ds—f "D3
20 3984. 678 | 25089. 04 b 3P—y 3P% 200 4067. 610 | 24577, 52 a 3Dy—x 3D3
1000 3984. 862 | 25087. 88 a 3F;—z 3F3 600 4068. 367 | 24572. 95 a 1Gq—z3H3
400 3987. 797 | 25069. 41 a 3D;—x 3F3 150 4071. 398 | 24554. 65 b 3P,—=x 5D3
60 3989. 194 | 25060. 63 lyy Oy A 20 4071. 865 24551. 84 a 1H;—=zx 5F3
4 3991. 793 | 25044. 32 ¢ 3P,—8j 125 4072. 996 | 24545. 02 a 3Fy—y 5Ds
100 3993. 532 | 25033. 41 a SDs—y D3 60 4073. 116 | 24544. 30 a 3Gy—y 3F3
10 3994. 562 | 25026. 96 b 3P;—y 5P3 3 4075. 978 | 24527. 06 ¢ 3F,—w 3F3
200 3995. 982 |  25018. 06 a SD;—y D3 800 4076. 730 | 24522, 54 a SDy—2z 3D3
100 3996. 504 | 25014. 80 a 5Dy—2z 5P3 100 4079. 277 | 24507, 23 a 3D;—2z 3D3
4 3999. 488 | 24996. 13 ¢ 3Fy—s 3D3 1500 4080. 599 | 24499. 29 a 3Fy—z3D3
4 4000. 103 | 24992. 29 a 3D;—x 3F3 100 4082. 789 | 24486. 15 a 3Py—y 5F%
4 4000. 550 | 24989. 50 ¢ *P,—13D3 4 4083. 868 | 24479. 68 b 3G—v 3G3
6 4005. 089 24961. 18 a 'Dy—2x3Ds3 100 4085. 353 24470. 78 a SP—y D3
200 4005. 646 | 24957. 71 a SPy—y D3 300 4085. 432 | 24470. 31 a3Dr—=x 3F's
150 4006. 602 | 24951. 75 b 3F,—z P 40 4088. 370 | 24452. 72 a 3P—y Sk
100 4007. 533 24945. 96 b 3P—y 5P3 150 4091. 062 24436. 63 a 'Dy—w 3D3
125 4008. 266 24941. 39 b 3P,—2z 35% 10 4093. 792 24420. 34 b3H,—213
20 4011. 732 | 24919. 85 ¢ 3F;—s 3Dg 250 4097. 022 | 24401. 09 a 3P;—z 3F3
125 4013. 502 | 24908. 86 a Dz 3F3 1000 4097. 787 | 24396. 53 a 3Fy—2z 3Dj
40 4013. 736 | 24907. 40 a 3F,—y D3 150 4100. 365 | 24381. 19 a 5F3—z D3
40 4014. 153 | 24904. 82 ¢ Fy—w ks 40 4101. 226 | 24376. 07 a 3H;—z 1H3
20 4016. 740 | 24888.78 a 3F,—=z 5P 300 4101. 742 | 2437301 a SDy—y 3D3
60 4019. 551 24871. 37 a 5D3—y D3 150 4102. 281 24369. 81 a D;—2z 3G3
150 4020. 994 | 24862. 45 a 3D;—y P} 2 4104. 049 | 24359. 31 b 3F,—y 5F3
\
| 800 4022. 168 24855. 19 a SD3—y 5D3 50 4105. 909 24348. 27 a "Py—2z 3F3
30 4022. 680 | 24852. 03 @ Bl WEIE 2 4106. 217 | 24346. 45 b 3Gs—v 3Gg
600 4023. 832 | 24844, 91 a 5F—z D3 200 4107. 837 | 24336. 84 a 1G—=2 1G3
50 4024. 300 | 24842. 02 ¢ 3F;—193 100 4108. 055 | 24335. 55 a 3Gs;—= D3
100 4024. 689 | 24839. 62 ) A e 1 60 4109. 640 24326. 17 b 3F,—y 5Dj
2 4025. 465 24834. 83 a 'Dy—v 3Dg 2000 4112. 741 24307. 83 a 3F3—z 3F3
10 4026. 492 | 24828, 50 ¢ 3F;—w 3F3 150 4113. 380 | 24304. 05 a 3D;—=zx 3D3
| 40 4028. 434 | 24816. 53 b 3Fs—y 5F3 60 4114. 128 | 24299. 63 a 5Py—z "P3
200 4031. 003 | 24800. 71 a *Eq—2*tGj 4 4117. 76 24278. 20 2 "D3—f "Dy
200 4032. 207 | 24793. 31 a SFy—z D3 200 4118. 500 | 24273. 84 a Fi—2z"D3
50 4032. 509 | 24791. 45 b 3}1;2*1/ 3555 6 4119. 458 | 24268. 19 ¢ 3P,—=x 1F3
¢ - a 3H—v 3D3 300 4120. 986 | 24259, 19 a 3F;—z "P3
) AR b $H,—253 100 4121, 126 | 24258, 37 a 3P, —7 5P3
| 80 4037. 738 | 24759. 35 @ APy GIDX] 5 4122. 786 | 24248 60 a 3D;—13
| 300 4039. 215 | 24750. 29 a 1Gy—y 3Gs 300 4123.061 | 24246. 99 a 3F,—y 5Dj
‘ 50 4040. 474 24742. 58 b 3H;—193 a 3Dy—y 3F3
6 4041.259 | 2473778 ¢ 3Fy—17 75 S UL s b G, 935
| 20 4041. 980 | 24733. 36 a'Gy—y 3F3 30 4126. 407 | 24227 32 b 3F;—z 5P3
‘ 2 4044. 262 24719. 41 a 3Dy—1y 5P% 200 4127. 439 24221. 27 a 5Fy—=z 5Dj
2 4044.710 | 24716. 67 b 1G4+—303 200 4127. 869 | 24218 74 b 3P—=x 5Dt
150 4045. 770 24710. 19 a 1Dy—z 1D3 2 4128. 664 24214. 08 a 1Dy—x 3F3
20 4046. 883 24703. 40 ¢ 3F,— 163 20 4131. 215 24199. 13 | a 3H;—13
150 4049. 418 | 24687. 93 a 3Dy—y 3Ps 1 4133. 614 | 24185. 08 @ By 2%
1000 4051. 402 24675. 84 a P;—y 5Dj 50 4134. 854 24177. 83 a 3P—y 5F's
200 4052. 194 | 24671. 02 a SDy—y 5D3 200 4137. 223 24163. 99 a SPy—z3D3
6()8 4854. 050 | 24659. 73 a 51133*1/ 51]%§ 4 4137. 948 | 24159. 76 2 "Di—f "Dy
1 4054. 713 24655. 69 a 5Di—y 5Ds = b3H,—173
1 4057. 562 | 24638, 38 b 3H;—173 2 4139.192 | 24152. 49 23Gi—FE,
25 4058. 852 24630. 55 b 3H—233 4 4140. 276 24146. 17 2" Dg—e "Dy
4 4059. 427 24627. 06 ¢ 3F;—163 2H 4141. 856 24136. 96 a 'Dy—=x 3F3
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TaBLE 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
lengtn number length number
A em~! A cm™1
2000 4144. 160 24123. 54 a 3F;—2z 3Ds 100 4246. 342 23543. 05 a 1Gq—y Fg
1500 4145. 737 24114. 36 a 5Dy—z 3F3 125 4246. 736 23540. 87 a Hy—y H3
600 4146. 770 24108. 36 a P;—y 5D3 30 4248. 150 23533. 03 @ 3Dy—2z 35%
200 4148. 376 24099. 02 a D;—z 3F3 3 4250. 615 23519. 39 a 3H,—z 1H3s
100 4150. 303 24087. 83 a SDe—z D% 2 4255. 397 23492. 96 a 'Hy—y 3Hg
10 4150. 620 24085. 99 a 3D3—y 3G3 10 4255. 716 23491. 20 b 3P,—z 3P}
2 4152. 922 24072. 64 b 1D,—223 2 4255. 887 23490. 25 b 3H—x 1H3
30 4153. 865 24067. 18 a Fo—2z D3 200 4258. 989 23473. 14 b 3P,—z 3P3
25H 4156. 254 24053. 34 a Hy—y 3H3 100 4260. 007 23467. 53 ariBy=—yIDg
50 4157. 734 24044. 78 a 3D3—y 3G3 1 4262. 472 23453. 96 2 "D3—e %S,
4 4158. 260 24041. 74 b 3H,—163 30 4263. 403 23448. 84 a 3P,—z 5P3
6 4158. 967 24037. 66 2 5Dg—f 5D, 40 4265. 618 23436. 66 a P;—z 3Ds3
80 4159. 168 24036. 49 a 3H;—y 3G3 4 4265. 990 23434. 62 b 8F,—=z 5P3
250 4161. 655 24022. 13 b 3P,—=x D3 2 4269. 053 23417. 81 b 8F;—=z 5P3
10 4164. 387 24006. 37 d 3P,—433
6 4272. 957 23396. 41 a 1F3—383
2158 4%66. 879 23992. 01 a 3}<‘,,~z )93 1 4274. 639 23387. 21 alD,—y SIF)%
00 4167. 514 | 23988. 36 a 3F,—z 3F3 ; : b 3Py—=x 5D}
6 4168, 758 | 23981, 20 2 Di—o 'Ds 80 4275372 | 23572, 8l a 2 D1
200 4170. 050 23973. 77 b 3P,—y 3D} 50 a SF;—:z D3
4 4170, 592 | 23970. 65 a 'Dy—z 3D} . e dia ety ¢ Py—3§
1 4170. 908 23968. 84 a 3G;—z 5D3 30 4278. 698 23365. 02 b 3P,—=z %P3
4 4171. 686 23964. 37 a 'F3—A47; 30H 4281. 941 23347. 33 a $Hq—2z 3H3§
it 4172. 464 23959. 90 a SP—z3D% 80 4282. 219 23345. 81 a 3F+—=z3G3
20 4173. 396 23954. 55 a 3Dy;—y 5P3 6 4282. 972 23341. 71 b 3G3—503
10 4175. 299 23943. 63 a 3Gy—y D3 1 4283. 113 23340. 94 a 5P,—z "P3
30 4175. 436 23942. 85 a 'Hsz—23
400 4284. 330 23334. 31 a SDy—2z 3F3
64 4175. 614 23941. 83 b 3H —w 3F3 200 4287. 048 23319. 51 b $Py—y 3D3
200 4182. 455 23902. 67 a 1Dy—z 1F3 30 4290. 551 23300. 47 a 3F;—z "P
100 4182. 646 23901. 58 a SDy—2z "P§ 6 4292. 274 23291. 12 b 3G+—433
60 4182. 832 23900. 51 a SHi—y 3G} 150 4293. 284 23285. 64 a 5Dy—z "P3 |
10 4185. 465 23885. 48 ¢ 3F—=x 1Gj
200 4294. 793 23277. 46 a ’Dy—2z 3G}
s 4188. 380 23868. 85 b 1G,—193 150 4295. 932 23271. 29 b 3F—=z 3F3 |
150 4189. 463 23862. 68 a "Dy—2z 5G3 10 4296. 694 23267. 16 a 'P—u 3D3 |
6 4191. 022 23853. 81 c 3F;—123 1000 4297. 714 23261. 64 a 8F3—2 5Gj ‘
1 4192. 582 23844. 93 b 3Gs—513 10 4301. 154 23243. 04 a 3D;—y 3F3
4 4193. 723 23838. 44 2 "Di—e "Dy ‘
400 4307. 604 23208. 23 a 3F;—:z 3F3 ‘
200 4196. 863 23820. 61 b 3P—=x 5D 1 4308. 404 23203. 92 a 3D—y 3P3
400 4197. 572 23816. 58 a SDy—z 3F3 50 4309. 215 23199. 56 2 "D3—e "Dy ;
400 4198. 864 23809. 26 a SP;—z3G3 16 4312. 494 23181. 92 a 3D;—y 3P§ ‘
3000 4199. 892 23803. 43 a 3F—z 3F3 1 4312. 902 23179. 72 a $H—y 3G
20 4205. 678 23770. 68 % NDk=2 4D,
60 4314. 308 23172. 17 2 "Dg—e "Dy
800 4206. 020 23768. 75 a 3F;—2z 3G} 50 4316. 643 23159. 64 a 3F,—2 "P3
150 4207. 626 23759. 68 2 Di—e "D, 150 4318. 441 23150. 00 a ’Dy—z D3
1500 4212. 062 23734. 66 a 3F—2z 5G3 10 4319. 132 23146. 29 a 3D;—=x D%
300 4214. 445 23721. 24 b 3P,—=x 5D3 150 4319. 871 23142. 33 a 5P,—z 553
100 4214. 553 23720. 63 a 3D—y 3F3
8 4320. 585 23138. 51 a 3H,;—y 3G3
200 4217. 263 23705. 38 a 3F—z "P3 8 4320. 826 23137. 22 b 3P;—=z 3P3
160 4220. 675 23686. 22 b 3P,—=x 5Ds3 20 4321. 307 23134. 64 a ’D;—z 3D3
1 4223. 347 23671, 24 a3Hq—=2x 3D3 20 4322. 971 23125. 74 a F;—333
120 4225. 095 23661. 44 a 'Pr—y 1D} 2h 4323. 469 23123. 07 b 2G4—403
20 4226. 668 23652. 64 a 1F3—42; 150 4325. 059 23114. 57 b 3P;—y 3D3
100 4229. 312 23637. 85 b 3P—y 3D} 150 4326. 822 23105. 15 a 3P;—y 5D3
250 4230. 309 23632. 28 a SDy—=z 3D 100 4327. 425 23101. 93 a 3F;—z 583
100 4232. 321 23621. 05 a SPy—2z 3F3 16 4328. 563 23095. 86 a 3P;—:z 5P3
60 4236. 675 23596. 77 a 1Gy—2z 3H3 100 4331. 168 23081. 97 a P3—z 3G3
6 4239. 660 23580. 16 ¢ 3F;—t3D3 40 4332. 505 23074. 85 b 1Dy—y 1P
4 4240. 031 23578. 09 a 'F3—413 10 4332. 649 23074. 08 b 3F;—y 5D3
400 4241. 058 23572. 38 a P;—=z P3 1 4335. 125 23060. 90 a 3D—y 5P3
400 4243. 058 | 23561. 27 a $Dy—z 3Dg 80 4336. 431 23053. 96 a 3Dy—2z 5G3
60 4244 834 23551. 42 a 3D;—y 3P3 200 4337. 268 23049. 51 a 3F,—2z "F3
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Tasre 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
Pz em™1 A cem™t
20 4338. 675 | 23042. 03 ¢ 3§2—x igg 150 4473.909 | 22345. 55 a 31F4—z 5F
40 4340. 351 | 23033. 14 a SH;—z 3Hj b 1Dy—w 5D
30H | 4341.050 | 23029, 43 a 3D;—y P3 2 4475. 640 | 22336. 91 a® H—y °F3
400 4342073 | 23024. 00 a 3F,—z 3D % 4475.880 | 22335. 71 z SF3—f 3D,
100 4346. 484 | 23000. 64 a 5Py—z 3Dj3 4h 4476. 475 | 22332. 74 ¢ SFy—2 3G
200 4349. 704 | 22983, 61 b 3P,—y 3D 4 4477. 97 22325. 28 o 1F;—223
250 4354. 130 | 22960. 25 a SFy—z 3Dj 60 4479. 393 | 22318. 19 b 3Py—y 51
100 4354. 804 |  22956. 69 a 3Py—2 3D3 150 4480. 434 | 22313. 01 a3Dy—z 5D3
1000 4361. 204 | 22923. 00 a F—z T3 60 4482031 | 22305. 06 a 3P—y D3
10 4362. 707 | 22915. 11 a Py—2z 5G3 1 4483. 824 | 22296. 14 a3D—y 5P3
10 4364. 108 | 22907. 75 ¢ 3P,—u D3 1 4484. 674 | 22291. 91 a P—w 3Ds
4 4368. 761 | 22883. 36 a Hy—zx 3G3 1 | 4486.801 | 22281 34 b 3F,—y D3
40 4370. 418 | 22874. 68 a 3Fy—2 5G3 150 4488 377 | 22273. 52 a Ps—z 3Dj3
60 4371.209 | 22870. 54 a 1Dy—y 3P3 140 4490. 220 | 22264. 38 a 3F;—z 3F;
2000 4372. 200 | 22865. 36 a "D,—z 3F3 100 4491. 674 | 22257. 17 b 3P—y 5F3
30 4381. 276 | 22817. 99 a3Dy—y 5P3 1 4492, 920 | 22251. 00 i SCL— R
60 4383. 368 | 22807. 10 a 3Py—y D3 1 4496, 780 | 22231. 90 d SF,—45%
400 4385. 393 | 22796. 57 a *Dy—z 5Q3 200 4498138 | 22225. 19 b 3F—z 5G§
400 4385. 650 | 22795. 23 a *Dy—z 3G 40 4508. 043 | 22176. 35 a3H,—z3H;
« 3P, ——19 ¢ ° S 9
30 4386. 272 | 22792. 00 b 3Py—y 3D . 4508, 553 | 92173 85 a ;gi ;;g%
1h 4388. 106 | 22782. 48 c Sgﬁx 173 ’ o
. c 3F5—y 583 160 4510. 082 | 22166. 33 a 3F3—2 TPj
30 4388.998 | 22777. 85 b 3Gs—423 140 4511183 | 22160, 92 b 5P,y °F
500 4390. 440 | 22770. 36 a 5Dy—2 3G 2 4514. 83 22143. 02 b 3H;—y 3H3
100 4391. 031 | 22767. 30 a *Dy—z TP; 50 4516. 272 | 22135. 95 b 1G—a 1G3
200 4516. 877 | 22132. 98 b 3F, z3D3
30 4394. 970 | 22746. 90 a 3Hg—z SH3
2 4396. 700 | 22737. 94 b 1D;—w 5D} 160 4517.794 | 22128. 49 a 5Dy—z 583
150 4397. 803 | 22732. 24 b 3F—2 3G 160 4520. 931 | 22113. 14 a 5D —z 353
1h 4398. 733 | 22727. 44 a1Dy—y 5P% 2h 4525. 931 | 22088. 71 b *H;—x 573
60 4399. 597 | 22722. 97 a P—z "P3 4 4529. 044 | 22073. 53 2 5Dj—e 'D;
. ¢ 3Py—y 1F3
2 4402. 286 | 22709. 09 2 Dj—e S, 200 4530. 860 | 22064. 68 a3D,—2 3P3
40 4404. 815 |  22696. 05 a 1Dy—y 3P3
500 4410. 028 |  22669. 23 a 3F,—2 3G 4h 4531. 78 22060. 20 a 1G—y 3D3
1 4412, 324 | 22657. 43 a3H;—z sH3 10 4532. 443 | 22056. 97 a 3H;—: 3H3
20 4413. 300 | 22652. 42 a 'P—uw 3D3 1 4533.301 | 22052. 80 a 3Dy—y T3
2 5Ds—e 5G3
4 4414905 | 22643, 72 b STy oD - seni Ll iR a Fy—w 5F}
a3Dy—x 5D3
100 4420. 852 | 22613. 72 a 5Py 7P§ 50 4535584 | 22041. 70 a Pr—z TF3
150 4421. 456 | 22610. 64 a 5Dy—z 583 10 4542430 | 22008. 48 ¢ P—33
4 4422 978 | 22602. 85 b 1D,—93 150 4543. 690 | 22002. 37 a 3Fy—2 553
8 4545. 713 | 21992. 58 b 3G—233
50 4424.796 | 22593. 57 a 3P—y 5D; 125 4546. 930 | 21986. 70 aDy—2z D3
4 4426, 014 | 22587. 35 a P—z 3D3 5 )
250 4428, 441 | 22574. 97 a P3—z 5Q %gg igg. %gg %igég gg 3031124—2 ’{:
3 Dy—y 3D3 : : — °F3
4 4430.309 | 22565. 45 3Gy 5Fs 80 4549, 423 | 21974, 65 a P,z 3
1 4433. 641 | 22548, 49 a 3P,—z 3F 120 4549. 940 | 21972, 15 b 1G—y 1Gj
. 200 4552. 118 | 21961. 64 a 5Dy—-z 5Gg
2H | 4438.343 | 22524 61 biD—8 1500 4554, 514 | 21950. 09 a 3F—2 3G3
10 4439. 413 | 22519, 18 b 3Py—z 3P; T
> bl el 10 4556. 064 | 21942. 62 a 3P—y 5D
250 4439. 745 | 22517. 50 b 3Fs—z T3 1
e 6 4557. 811 | 21934. 21 a Fy—2 T3
10 4440. 069 | 22515. 85 a3Dy—y 3P3 . 4 2
150 4444 494 | 22493 44 SR 200 4559. 982 | 21923, 77 b 3F,—2 3D
- e 50 4562. 601 | 21911. 18 a3Dy—y 3D}
400 4449. 322 | 22469. 03 a*Dy—sz *D3 100 4564. 693 | 21901. 14 sDy—z 5G3
1 4452 520 | 22452, 89 a Fy—z 3Gy 1 4366, 681 | 21891 61 ¢ i 3P;
800 4460. 031 22415. 08 a "Pys—z 553 2 4567. 885 | 21885. 84 a5Di—z 5G3
8 4461. 472 1 22407. 84 a’Dy—2z 3G 10 4570. 241 | 21874. 55 a3D—z 38§
10 4465. 483 22387. 71 aDy—y 3F3 4 4575. 738 | 21848 28 a SPy—z "F3
30 4466. 352 | 22383. 36 a5Dy—z 5G3 2 4576.303 | 21845. 58 a 1F;—163
40 4467. 257 | 22378, 82 a 1P—z 1S5 150 4580. 068 = 21827. 62 a 3P—z D3
6 4471.018 | 22360. 00 b 3H,—y 1G3 1000 4584. 440 | 21806, 81 a SFs—z 3G
4 4472257 | 22353. 80 a3H,—y 3Gs 60 4587.099 | 21794. 16 a 3P—z 3D
30 4473324 | 22348 47 aH;—z 113 15 4589. 574 | 21782. 41 b 3G—213

240



TasrLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cem~! A em™!
2h 4590. 727 | 21776. 94 2'Dg— ¢ 3G 10 4695. 253 | 21292. 15 25Ds—e 3D,
200 4591. 097 | 21775. 19 a 3F,—: 5Gs3 1 4698. 700 | 21276. 53 z SF3—e 5P;
100 4591. 546 | 21773.06 aDs—z 3F3 2 4700. 261 | 21269. 46 z 583—D;
6 4592. 005 | 21770. 88 2 35Gs—f D, 1 4705. 16 21247. 32 a SP,—z "F3
200 4592. 513 21768. 47 a 3P;—z 3F3 1000 4709. 482 21227, 82 b 3F,—z 3F;
10 4592. 995 | 21766. 19 a SPy—z 5G3 20 4710. 968 | 21221. 12 25D3—e 3G,
10 4593. 195 | 21765. 24 a 'Pr—=x 3D3 80 4711. 988 | 21216. 53 ¢ 3P—u 3D3
1 | 4594. 641 21758. 39 2 'Ds—e %D, 16h 4712. 502 | 21214. 21 2 5Dj—e 5D,
150 | 4596. 703 | 21748. 63 b 1D,—zx 1F3 10 4713.370 | 21210. 31 2 3Ds—e 3G;
1 4597. 331 | 21745. 66 a 'Fy—w 3F3 1 4714. 834 | 21203. 72 d 3F—353
1 4597. 697 | 21743. 93 b 1Dy—y 583 6 4715. 615 | 21200. 21 a3H—z 3H3
500 4599. 082 | 21737. 38 b 3F;—z 3F3 100 4716. 049 | 21198, 26 b 3F;—2z 3G}
150 4601. 757 | 21724. 74 b 3F;—z *F3 6 4718.840 | 21185. 72 b 3G3—193
30 | 4602.820 | 21719.73 a 3P;—z "Ps i 120 4720. 920 | 21176. 39 a 3Ds;—x 5D3
150 | 4605. 671 21706. 28 a 3Dy—y 3D3 | 1 4721. 848 21172, 23 b 3G;—w 3F3
2 ' 4608. 673 21692. 14 z 'Ds—f 5F; ‘ 10 4723. 226 21166. 05 ¢ 3F;—u 3D3
10 | 4610. 492 21683. 59 | a 'H;—z 3G} : 40 4724. 799 21159. 00 b 3F;—z 5G3
60 4612. 328 | 21674. 95 a’D;—z "P3 4 4727. 584 | 21146. 54 a 3H,—y 3F
2 4615. 425 21660. 41 a 1Dy—y 5P 300 4731. 323 21129. 83 bR —2z3P3
2 4616. 093 21657. 28 b $H—y 3H3 150 4733. 319 21120. 92 a P3—z "F3
30 ‘ 4617. 662 | 21649. 92 a P,—z 5F§ 300 4733. 520 21120. 02 a SP3—z 3Gj
4h | 4618024 21648 22 d YFy—47; P - a’3Dy—z 5Dj
3 46187900 | 21644 59 4 F 431 10 4740. 332 | 21089, 67 ¢ 5P 5Dy
8 4624. 322 | 21618, 74 b 3G,—19; 125 4743.028 | 21077 68 b 3H;—y 1H3
+ 4624. 464 | 21618. 07 b 'Dy—w 5D3 2 4743. 670 | 21074. 83 a SPy—2z 5Dj
|
20 | 4626. 035 21610. 73 ¢ 3P—y D3 2 4743, 984 21073, 44 ¢ 3P,—=x 3D3
30 | 4628. 337 21599. 98 ¢ 3Py—w 3D3 1 4744. 654 21070. 46 z "P§—D3
| ; b 3H;—y 2H3 1 4745. 859 21065. 11 b 3P—z 5P3
10 | 4630.442 | 21590.16 2 SFi—e 3G 2 4749.803 | 21047, 62 2 \Di—e D,
1 | 4631. 74 21584. 11 a 3P;—2 3D} 30 4751. 015 21042. 25 a D—z "F§
2 l 4633. 173 21577. 44 a "Py—z 3F 4h 4751. 454 21040. 30 z "F3—f "D,
300 ; 4635. 682 21565. 76 a SP—2 553 30 4752. 140 21037. 27 z SDs—f 5F,
20h | 4638.419 | 21553. 04 b 3F;—:z 3D3 6 4753. 844 | 21029. 73 b 3H;—y 3H3
20 | 4639.318 | 21548. 86 ¢ 3P—u 3Dt 250 4756. 244 21019. 12 a SDy—z F3
30 i 4640. 983 21541. 13 a 1Dy,—z 38% 500 4757. 844 21012. 05 a SDy—2z 3G}
|
200 | 4645.09 | 21522 08 a 'H;—-2 313 6 4761. 533 20995. 77 d 3P;—1t3D3
6 | 4646. 810 | 21514. 12 a 'Pr—z D3 150 4764. 406 | 20983. 11 25D3—e 3D;
600 | 4647. 594 21510. 49 a 3F;—2 "F3 4 4766. 647 20973. 24 z "Fi—f "D,
60 | 4648158 21507. 88 2 "Dg—e 5D, 60 4767. 153 20971. 02 b 3H—x 3G3
4 { 4650. 211 21498. 38 ¢ Fo—u Dj 300 4769. 306 20961. 55 a 3F—z D3
1 4652. 498 | 21487. 81 a3Dy—=z 5D3 125 4773. 155 | 20944. 65 b 3F,—z 3F3
2h 4653. 322 | 21484. 01 ¢ 3F;—y D3 125 4774. 004 | 20940. 92 a 'P—x 3F3
70 | 4653. 759 | 21481. 99 chiRi==> lg‘i 15 4781. 112 | 20909. 79 a3D,—y 5F3
q a SDy—2 3G} 50 4781. 770 20906. 91 a3D—y 3Dg
UORE | o LR 2L 9 2t a Py—z P 20 4783.300 | 20900, 23 b 3P,z 5P3
50 ‘ 4654. 780 | 21477. 28 a3D;—=z D3 150 4784. 266 | 20896. 01 b 3F,—z "P3
60 | 4656. 415 | 21469. 74 | a 3F,—z °F3 1 4785. 079 | 20892. 46 b 3Gs—= H3
4 | 4660. 640 = 21450. 28 | b 3Gy;—223 10 4787. 357 20882, 51 z "F3—f °D,
6 4662. 254 | 21442, 85 | a’Dy—z "F3 4h 4790. 809 20867, 47 z 5F3—e 3D,
20 4662. 494 | 21441.75 | 2" Di—f 5F; 150 4794. 386 | 20851. 90 a ’Dy—z 5F3
100 4669, 139 3 21411. 23 b 3P—y SF¢ 150 4795. 575 | 20846. 73 a P,—z 5F3
250 4669. 973 ‘ 21407. 41 a’D;—z 5F3 150 4798. 450 20834, 24 a "Dy—z "F3
6 4671. 368 = 21401. 02 ‘ b 3P,—z P 60 4801. 180 20822. 39 | ¢ 3Py—2z1D3
300 4674. 638 21386. 05 | a 3P,—z %F3 20 4802. 91 20814. 89 | ¢ *P—y 38%
40 | 4681.408 | 21355.12 | ¢ 3F—y 'F3 200 4804. 887 | 20806. 33 a 3F;—z 5F3
400 | 4681.780 | 21353.42 | a 3Fy—:z 5G3 4 4807. 633 | 20794. 45 z 5F—f 5F;
300 4684. 013 ‘ 21343. 24 ‘ a 3F;—:z 5F'3 20 4809. 714 20785. 45 2 F3—e 3G3
2 | 4685. 052 21338. 51 ‘ a *Pr—= 585 4 4810. 693 20781. 22 b ‘%24'13 “311’)»3
400 | 4690. 114 21315. 48 a’Dy—z 3Gj . o0~ a 3D3—y 3D3
oh | 4602 912 | 21302 77 | 2Dif o, 6 4812, 225 | 20774 60 a 'Pr—z 3D
519245—59—4 241



TasLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em 1 A em~1
6 4812. 849 | 20771. 91 25D3—e 3G; 80 4914.195 | 20343. 53 2 5Ds—f 5K
20 4813.231 | 20770. 26 b 3£ﬁz 3G3 20 4917. 341 | 20330. 52 2 5F5—e 3D,
) A b 3Fy—z 3D3 6 4918. 369 | 20326. 27 ¢ 3Py—z 3F3
5 2 3 2 3
e 4815. 531 | 20760. 34 a 3D,—2 3P§ 1 4919, 646 | 20320, 09  'Dy—z 5D§
60 4817. 353 | 20752. 49 a 3Dy—y 5F3 500 4921. 081 | 20315. 07 a "Dy—z 5F3
D 4820. 251 | 20740. 01 23Gs—e D, 2 4923.725 | 20304. 16 b 3F5—2z 5G3
80 4822, 584 | 20729. 98 b 3F;—z P§ % 4924. 518 | 20300. 89 a 1Dy—z 3P3
2 4824. 356 | 20722. 36 a 'Fy—t 3D3 4 4930. 934 | 20274. 48 d 3Py—x 1F3
4 4825.751 | 20716. 38 b 1Gy—y 3H3 1 4931. 73 20271. 20 a 3F,—2z 5F3
30h 4826, 207 | 20714. 42 z 5F3—e 5y 1 4932. 37 20268. 57 2 5Fg—e 3G;
30h 4826. 567 | 20712. 87 z F3—e 3G, 10 4934. 613 | 20259. 36 2 5F—F,
4h 4827. 648 | 20708. 24 a 3Fy—z F3 150 4935. 640 | 20255, 14 25Ds—e 5D,
40 4828. 683 | 20703. 80 ¢ 3F— 3F; 50 4936. 244 | 20252 67 a 3Dy—y D3
% 4831. 633 | 20691. 16 b 3Fs—z 5G3 125 4937.219 | 20248 67 2z 5F3—e 3G,
1 4836. 412 | 20670. 71 b 3Gs—a "P§ 200 4938. 444 | 20243. 64 a 3Fy—2z 5F3
40 4838. 161 | 20663. 24 2 F5—e 3Gy 1 4940. 131 | 20236. 73 d 3F—225
150 4839.014 | 20659. 60 2 5D3—e 5D 20 4941. 575 | 20230. 82 d 3Fy—165
125 4839.760 | 20656. 41 a 5Py—z 5F3 60 4944. 006 | 20220. 87 a H;—y 3Gg
10 4841.756 | 20647. 90 2 TF3—e 7D, 20 4944. 404 | 20219, 24 b 3Py—z 5P3
10 4843. 767 | 20639. 32 2 5Dj—e 3D, % 4951. 26 20191. 24 a 'Py—y 3F3
200 4844. 560 | 20635, 94 a’Dy—z 5F3 200 4955. 272 | 20174. 90 2 *Fi—e 3Gy
o ERE RS kvl w el R
. . a — % L)y -
15 4848, 166 | 20620. 60 a 3Di—z 5F3 1 4962. 872 | 20144. 00 d 3P;—w *Dj
6 4851. 935 20604. 58 ¢ 3P— D3 15! 4964. 885 20135. 83 d 3F,—21%
1 4852.60 | 20601. 75 ¢ 3Pr—w 3D} 10 UL Ol e
2 4852, 898 | 20600, 19 2 TF3—e "Dy 10 Sl e elrina D
15(2 4224. ggg 33592. (4)(4) z 53]}%3—;f 511;5 30 4967. 618 | 20124. 76 : 7F§_‘(’; 3
: 4857. 9 20578, ¢ ¢ 3F5—y 'F3 . L e
5 4859. 245 | 20573, 58 a 1Dy—y 3D% 50 4968. 006 | 20123.19 ¢ Pr—2 'P}
rern 15 | onsea o ) 300 4968. 900 | 20119. 57 a "Py—2z 5F3
158 48(3(1). 157 g)o.wp. 72 a 331))3-9 *D3 6 4970. 181 | 20114. 38 ¢ 3F;—w 3Ds
= 480(‘- 88? shob a *Py—z 383 10 4970.798 | 20111. 88 2z PP§—Dj
o 18(}- : (1,03 20557. 25 6 Pz Pg 10 4971. 414 | 20109. 39 b 3P;—y 5Dg
i 4283- o ;ggﬁ- 23 c _ll)a—w_IPs 150 4974.106 | 20098. 51 b 3Hg—2z 313
. 16: 20031. 68 a°Dy—z2 °F'§
250 4976. 200 | 20090. 05 2 iFs—f 5F;
10(1)h Zggsl). ;gg 382{2) gg . 151};2—.7" }d 10h 4977. 208 | 20085. 98 z 5F3—e 51]%1
71.: P29, & —i 3G - 1o . : N b 3P,—y 5D3
4 4871. 588 | 20521. 46 2 TFy—e D, o S B ¢ 3Py—z Dj
i;g igi@ 82)8 38589' 8? a 3}3242 5(F; 300 4980. 359 | 20073. 27 a Pi—z 5F%
i 75. 02 20507. z 5F¢—e 5G;
o 6h | 4983103 | 20062. 22 2 F5—e 58,
50 4877. 414 20496. 94 a’D—z 5D; 150 4983. 443 20060. 85 a 'Dy—2z 5Dg
30 4877. 885 20494. 96 a SP—z Fg 30 4984. 695 20055. 81 b 'Dy—u 3D3
50 4882. 654 20474. 95 z 5F5—e 3D 160 4987. 262 20045. 49 a 5]}?1~—z ;"II))‘I’
40 4885. 016 | 20465. 05 a 5P—z 7F; 20029. 6 z "Fi—f "D
6h 4886, 347 | 204509, 47 b 3H,—z 513 L SIIRIE IR a 3Gy—y *Dj
> i . T e 200 4992. 741 | 20023. 49 a SDy—2 5D
1 S P e 2 'Fi—e "Dy 10 4994, 898 | 20014 85 ¢ Py—2 1F3
30 4888. 605 | 20450. 02 b iDy—y D3 2 T . ;
10k 4802821 | 20432, 30 2 TF—Cs ! 4996.24 | 20009. 47 d “Fy—22)
4 4894, 208 | 20426, 61 b 3P,z 5P; 10h 4998.049 |  20002. 23 2 Fi—f °Dy
200 4895. 340 | 20421. 89 a Py—z 5Ds 1h 4999. 00 19998. 42 : ;%:%51)3
400 4895. 609 20420. 77 a 3Py—2 3D3 6h 4999. 538 19996. 27 a 1Fs—y 5S3
OrE ¢ o . = JIY. V0. Y
200 4899. 255 20405. 57 b ‘;}Zg—z f(w.; 125 5003. 523 19980. 34 2 5D3§ﬁ];4 :
100 4901. 071 | 20398. 01 o °{,1—; ol 100 A ar i bzl
- ~ :4 0 3 h D=1 2
80 4901855 | 20394. 75 z’Di—e iDy 250 5011. 234 | 19949, 60 a 5P—2z 5Dj
600 4903. 066 20389. 71 b 8F3—z 3Dg 1 5014. 320 19937. 32 b 3F,—2z 7P
60k 4904. 593 | 20383. 36 o) UFl—13 200 5014. 957 | 19934.79 a 3Fy—z 5Dj
150 4905. 030 | 20381. 55 a 3F5—z °Ds D 5015. 997 | 19930. 66 a 3Fy—z °F3
200 4907.895 | 20369. 65 a *Dy—2 5F3 8 5016. 816 | 19927. 40 ¢ 3Fy—a 3F;
100 4911. 598 | 20354. 29 a "Dy—2z 5F 150 5018. 961 | 19918. 89 2 SF5—f 5F,
60 4913. 278 | 20347. 33 b 3F,—z 7F; 80 5020. 315 | 19913. 52 a 3Py—2z 5Gi




Intensity

300
200
4
1
2

6
10
150
125
160

20
20

100
200

100

1000
10
125

15
10

60
250

4h
100
300
125

2h

1

2h

1h
1501
100

600
20
104

200

125

100
200
2h
40
60

30
125
6
150
30

20
150
1000
40
400

400

10
300
125

60

Wave-
length

A
5026.
5028.
5031.
5032.
5032,

197
162
895
34

900

5036.
5039.
5039.
5040.
5040.

986
037
627
357
738

5041.

504 1.

5045,
5047,

350
978
432
308
5052,

5057,
5057.
5062,

955
340
68

658
H063.
5066.
5071.

5072,

196
668
013
993

5075.
5076.
5076.
5079,
5081.

641
087
327
463
466

5082.
H083.
5084.
5086.
5090.

91
992
58
776

086

5093.
5096.
5100.
5101,
5101.

850
220
850
395
724

5106.
5107.
5111,
5114.
5114,

570
071
249
590
996

5119,
5123.
5126.
5127.
5129.

866
761
775
265
279

5133.
5134,
5136.
5142. 325
5142. 77

5147. 246
5149. 753
5151.
5153.

5154.

Wave

TasrLe 3—Continued

number

Terr

n combination

cm!
19890.
19882.
19867.
19865.
19863.

19847.
19839.
19837.
19834.
19832.

19830.
19827.

19814.
19807.

19784.
19767.
19766.
19746.

19744.
19731.

19714.
19706.

19696.
19694.
19693.
19681.
19673.

19668.
19664.
19661,
19653.
19640.

19626.
19616.
19599.
19597.
19595.

19577.
19575.
19559.
19546.
19544.

19526.
19511.
19500.
19498.

19490. -

19472. ¢

19472.
19462,
19441,

19439. ¢

19422.
19413.
19408.

19399. ¢

19394,

o1
44
69
93

y4

61
53
21
33
83

43
96

38
02

88
73
40
96

87
34
43

45
70
63
88

29
1(

83
34
56
05
92
11

76

n I e

S

ST T S B Y

=]

3P,

SDy—2z D3
$F3—2 5G§
F—F,
"Fg—e 3D,
5]’“3 —€ 51)3
3Gy—t 3Ds
SFJQU) 3])3
5}“5*‘{3 3G4
RS TRIDE
SDy—z 5F3
SEg—e 5D,
3H;—=z 3K

3Dy—2 5P}
5 ;?, —e 7D5

, 3P—2z 53

SPy—y *Dj
3Gi—e 3G
3Fy—2z 5Dj

Pi—e 'D;
Pr—y *Ds
3Fy—195
3F,—w 3F3
3P—x 3D3
1 1Dy—y 3D
3F,—2z K3
"Fi—e 5P;
, SPy—z 5D
3Fy—2z 3K
5Dg—e Dy
Py—f 1D,
3F3—e "Dy
3Fy—ax 3D3
"F§—e 3Gy
SF3—f OF,
F§—e "Dy
SDy—2z D}
3P, 3K
5F3—e *Ds
3F,—2z 3Dg3
"Fy—z P}
SHe—2x 3G
3G—2z 3F3
3G— LE3
ey =G

1D,—y 'F3

3Py—2 3F3
3}“2*2 L€t
'P—y 3P3

b = DIDK

3F,—2z D3
3(;3 -z 3]«‘5
SF3—B,

5Py,—2 5D3
1Dy—w 3D§
5Dy—z *F'§
3F3—2z 5D3
3F,—2z 1D3
5Dy—2z D3

3P;—2 653
-2 7F§
1Hs—y2Ge
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Intensity

400
150
50
20
20

1000
50
30

6
20

4
400
50
150
1004

60
1000
200

Wave-
length

A
5155. 140
5160. 008
5168. 062
5168. 636
5170. 078

5171.
5177.
5184.
5188.
5189.

026
993
753
410
699

5193.
5195.
5197.
5199.
5202.

026
017
058
873
127

5202.
5205. 330
5209. 502
. 079
. 072

897

3. 550
. 086
). 362
. 278
5. 951

2. 386
2. 951
. 234
5. 453

iUt v
(S0 NVl SR )

(31

5246.
5250.
5251.
5257.
5263.

840
458
664
081
960

5265.
5266.
5266.
5269.
5271.

922
169
815
139
174

45
46
042
756
375

5271.
5273.
5274.
5275.
5278.

5280.
5280.
5284.
5284.
5291.

074
812
089
418
169

5291.
5293.
5304,
5H305.

5306.

886
226
852
850

453

284
259
339
589
92

5307.
5309.
5315.
53 16.
5317.

Wave Term combination
number
cm !
19392. 71 a SD;—z 5Ds
19374. 42 b 3Fy—23Gsg
19344. 23 23Gg—e "Dy
19342. 08 b 3H,—x 3F;
19336. 68 ¢ 3F3—z 1Ds3
19333. 14 a’Dy—z 5F3
19307. 13 d 3P;—a 3P3
19281. 95 a 3F;—z 5D3
19268. 36 a 3Py—z F3
19263. 58 b 3Py—y *D3
19251. 23 a3D—y 5F3
19243. 86 a 5Py—:z 5F§
19236. 30 b 3F;—z 3G}
19225. 88 2z "Fg—e "Dj
19217. 55 a'Hz—2z3Hj3
19214. 71 z "F§—f 5F,
19205. 73 23G3—f 7D,
19190. 35 b 3P,—z 3Fs
19173. 51 z SF3—e 5D
19155. 16 2 "P§—e D,
19138. 74 a3G;—2 5G3
19133. 11 z "Fi—e 3Gy
19128. 44 z23Dg—e 5P,
19125. 09 ¢ 3F+—=x 3D
19089, 77 b 3Fy—2z 5G}
3P - 5Fe
19069. 98 ! ]'4 . 3(';‘_
19067. 92 23Gg—e 5Gy
19063. 26 ¢ 3F;—w 3D3
19058. 83 b 3Hz;—=z 31§
19053. 79 2 TF3—e 3Gy
19040. 66 2 "P§g—e 5P3
19036. 29 a3Gy—2 3G}
19016. 67 2 5G§—e 5Gy
18991. 82 2 3Gg—B;
18984. 74 2 "P§—e "Dy
18982. 77 ¢ 3Py,—y 3P%
18981. 52 a'H;—21Gj
18973. 15 ¢ 3F—2 'H3
18965. 83 z "P3—f 5Dy
18964. 84 b 3Gy—x 5F3
18957. 61 2z 5Fg—e 5Dy
18955. 51 2 5Gg—e "D,
18949. 36 z "Fi—f 5F,
18939. 95 b 3F3—z 'F3
18933. 86 ¢ 3Py—y 35%
18931. 21 a D3—2z 3D}
18919. 47 a 3Fq—z D3
18918. 30 2z "Fg—e "Dy
18891 16 b 3F—=z 5F3
18891. 60 z SFi—f 5F;
18886. 82 2 3Fj—e "Dy
18845. 43 a P—z 5D3
18841. 88 a ‘ll{)‘r"z 3%3
20 7 ¢ 3Py—y 5P}
18839. 74 ¢ 3Fy—z F3
18836. 79 23Gi—e 3Gy
18829. 78 a D—2z 5Dj
18808. 24 ¢ 3Py,—y 3P3
18803. 82 a 3Py—z 5F3
18799. 12 25G3—e 3D,



TasrLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em™! A em1
6 5318. 749 18796. 18 c 3F—13 80 5472. 852 18266. 93 a 3Py—z 5F3
1 5325937 18772. 82 b 3F;—z 5F3 20h 5473. 674 18264. 19 z25Gs—f 5F,
10H 5327. 065 18766. 84 a 1P—y 5P3 150 5475. 187 18259. 14 25Gi—e 5G,
50 5328. 023 18763. 47 ¢ 3F;—=x 3Fs 60 5476. 360 18255. 23 b 3H—=x 3F3
2 5328. 822 18760. 65 o 1Dy—y 5F3
YT; 2 5G?,—‘6 5G5
150 5332932 | 18746. 20 b 1Py—z °F3 200 5480. 305 | 18242 09 { ¢ 3Py—z 1P§
250 5335. 924 18735. 68 a P3—z 5Ds | 2z "P3—e 3D;
4 5340. 175 | 18720, 77 ¢ 3Py—w 3D3 4 5481. 130 | 18239, 34 { d 3F,—z 1G3
4 5341. 712 18715. 39 z "Ps—f "D, 10 5482. 180 18235. 85 b 3F;—z 5F3
4 5342. 230 18713. 57 z3D3—e 3D,
104 5483. 251 18232. 29 a 3P1—z F3
2 5343. 308 18709. 80 a3H,—y 5F3 | 200 5484. 325 18228. 72 a 3F;—2 5Dj
50 5346. 791 18697. 61 b 3P,—z "Ps | 100 5484. 646 18227. 65 a 3G4—2 3D3
80 5348. 132 18692. 92 a 3Gy—=z 3F3 2h 5485. 11 18226. 11 b 3P1—z 3D3
1 5348. 58 18691. 35 a3Ds;—z °P3 30 5490. 578 18207. 96 23Gi—e 5G;
6 5353. 693 18673. 50 ¢ 3F,—=x 3D3
2 5490. 824 18207. 15 b 3P,—2z 3Gs
20 5354. 952 18669. 11 a 3F—z "D 100 5494. 36 18195. 43 z 3F3—f 5F,
100 5359. 644 18652. 77 23Gi—/%F, 160 5496. 696 18187. 69 a'Hs—y 3F3
50 5362. 094 18644. 25 a 3G;—2z "P3 4 5498. 999 18180. 08 d 3Py—y 383
125 5365. 604 18632. 05 z "P3—e "Dy 150 5501. 024 18173. 39 2 3F3—e 5G;
20 5373. 281 18605. 43 ¢ 3Fy—2z1F3
1 5502. 20 18169. 50 a3D,—z 5P3
60 5377. 068 18592. 33 c 3B —y 3G 50 5506. 940 18153. 86 a3G3—2z 3G}
300 5377. 840 18589. 66 23G3—e 3G 500 5510. 723 18141. 40 a3Gs—z 3F;
3h 5384. 12 18567. 97 a 3Gy—z "P3 80 5512. 378 18135. 95 2 "P§—e D5
200 5385. 898 18561. 84 b 3P,—2z 3Ds 60 5517. 846 18117. 98 a3Dy—z 3F3
50 5388. 629 18552. 44 a *Dy—2z "Dj
60 5521. 780 18105. 07 2 583—e 5P;
2h 5391. 59 18542. 25 d :l’1~1 15 4 5524. 148 18097. 31 b3Hs;—z 1H3
L a(e . 3F,—1y 3F3
40 5305.385 | 18529, 21 LT 6 5526.346 18090, 11 { Pia
400 5401. 402 18508. 57 a 3Gy—2 3Ds 60 5531. 001 18074. 89 ¢ 3P,—y 5P3
4 5405. 249 18495. 39 23Gg—e 'D;
150 5540. 659 18043. 38 a 3Gs—z "Pg
4 5405. 384 18494. 93 a 3Py—2z 5D 4 5542. 35 18037. 88 z 3Fi—e "Dj
20 5410. 377 18477. 86 b 3H,—w 3Dj3 30 5549. 749 18013. 83 ¢ 3F;—y 3F3
1 5413. 75 18466. 35 d 3F,—w 3F3 1 5553. 78 18000. 76 a 'D;—2 5P
1 5415. 38 18460. 79 2 3F5—f 5F, 100 5556. 524 17991. 87 a "Py—2z D3
20 5417. 344 18454. 10 b3He¢—z 1Hg
400 5559. 744 17981. 45 a SDy—z "Dj
250 5418. 864 18448. 92 a SDy—2z 5D3 150 5569. 036 17951. 44 a 3F;—2z7Dg
5H 5419. 13 18448. 02 2 5Gg—e 3Gy 15 5570. 71 17946. 05 b 3Gs—y 3H3g
1 5420. 15 18444. 55 b 8F,—z "F3 2 5572. 30 17940. 93 a $Py—z 5F}
4 5424, 722 18429. 00 a 5Py—z D3 10 5578. 688 17920. 39 o Sal=il
400 5427. 610 18419. 20 2 5Gg—e 5Gg
T 60 5579. 435 | 17917. 99 ¥ *Di—/ *D;
1h 5429. 96 18411. 22 : 3G§—f 5F51 4h 5583. 054 17906. 37 z ;gg—e 33}(?
| 5436.65 | 18388.57 | a 3Fs 2 7Ds 4 5587.436 | 1789233 | ¢ Ry
100 5439. 416 18379. 22 z 3F§—e 3Gy 05 9 d 1G—1 3T
60 5440. 206 | 18376, 55 a 3Dy—y D3 20 el B b 1Gy—w T
4 5444. 621 | 18361. 65 b 3P,—2 P3 50 5600. 530 | 17850. 50 z 'Pg—e "Dy
6 5448.471 | 18348 67 ¢ 3Fy—z 3Dj 125 5603. 144 | 17842, 17 6 Py—2 SDj
2 5449.51 | 18345.18 a Pr—z 38§ 150 5606. 748 | 17830. 70 z TFi—e 3Gy
? ; 2 SGhf o 4h 5607. 744 | 17827. 53 b 3Gy—y D3
100 5452. 728 18334. 35 3Db Y 5De 100 5609. 147 17823. 08 2 3G3—e 3Gs
a3D—z 5P3
6 5453. 388 18332. 13 23D3—e D, 6 5611. 398 17815. 93 ¢ 3F;—y 3Gs
4 5453. 974 18330. 16 2 5Gi—e 3G3 4 5619. 374 17790. 64 ¢ 3F,—y3F3
4 5454. 26 18329. 20 a 3P;—z F; 2h 5625. 07 17772. 62 ¢ 3P,—y 5P3
250 5454. 809 18327. 35 z 583—e 5D, 604 5627. 506 17764. 93 23Ds—f 5F,
200 5456. 124 | 18322, 94 a 3F,—2z 5D3 60 5629.798 | 17757.70 1) N8 li=7)) ACy
20 5461. 902 18303. 55 2 583—e 35S, 30h 5631. 584 17752. 07 2 3Gg—e 5Gy
1159 5463. 161 18299. 34 a 3P;—z "Fs [ 20 5633. 560 17745. 84 z "F¢—f °F;
20 5464. 913 18293. 47 z "Ps—f 5F, | 1000 5636. 233 17737. 42 a’D3—z 5Dg
4 5470. 266 18275. 57 z "Ps—e "D, | 6h 5638. 716 17729. 61 b 1Dy—x 3F'3
40h 5471. 526 18271. 36 z "Pi—e 5G; | 100 5641, 671 17720. 33 a 3Gy—z 5Gig
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TasLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A em! A cem!

1 5645. 74 17707. 56 a*Di—z D3 30 5771. 215 | 17322. 57 ¢ 3Fy—y 3P3
60 5647. 577 | 17701. 80 a Py—2z D 100 5774.384 | 17313. 06 b 3P;,—z 5Gi3
80% 5647. 888 | 17700. 82 23G3—e Gy 4h 5774. 847 | 17311. 68 z "Fi—f 5F;

125 5649. 569 | 17695. 56 b 3F,—z 5F3 6h 5776. 866 | 17305. 63 23Ds—e 5D,
L 3 1 — »3F¢ 3 —r 3(te
10 5650. 818 | 17691. 64 a 1G—2 3F3 6 sraoait| 100a G b 3G —z 3G
z Fg‘—e "D3

. - a 3G3—z "P3

1 5652.80 | 17685. 44 d 3F5—z 1F3 60 5782.365 | 17289.17 a 3F;—z D3
80 5653.314 | 17683. 83 a 3Gs—z 3G3 80 5782. 572 | 17288. 55 b He—y 3G3
10 5656. 640 | 17673. 44 2z TPs—e TD; 20h 5784. 091 | 17284. 01 2 3F3—e 3Gy

6 5663.071 | 17653. 37 ¢ 3Py—z 383 1 5784. 78 17281. 95 23D§—e 59,

. . 50 5790. 588 | 17264 62 a Py—z 1D3
100 5665. 206 | 17646. 71 a 3Gy—2 5G3

6 5670. 512 | 17630. 20 ¢ 3F,—z 3H3 50 5792. 226 | 17259. 73 a 3Gy—z 5G3

2 5671. 93 17625. 79 d 3F,—43 6 5798. 845 | 17240. 03 a 3Dy—y D3
10h 5674. 844 | 17616. 74 2z TFs—e 3Gy 10 5800. 011 | 17236. 57 z 1P3—B,
30 5676. 556 | 17611. 43 b 3H,—z H3 10 5802. 016 | 17230. 61 b *H,—y 3G3

o s79. 023 | 17601 99 o 150 5804. 382 | 17223. 59 b 1Gy—z 1H3
57 9. 62: 7601. 92 c 1—Y %P3

4 5681. 524 | 17596. 03 2 3Gs—B, 60 5807. 960 | 17212, 98 2z 3F3—e 5G4
1 5682. 26 17593. 75 2z TF3—e 5D 2 5810. 87 17204. 36 b 3P,—z 583
50 5688. 830 | 17573. 43 ¢ 3Fy—y 3P3 2 5813. 014 | 17198 01 2 5G3—f 5F,

6 5692, 114 | 17563, 29 b 1Dy—a 3D 400 5814. 988 | 1719217 b 3F,—z 5D

5 : 7161. 77 3Rs—e 5G4
100 5693. 032 | 17560. 46 a 'P—z 5D : onED. 2 oL &by
50 5604. 462 | 17556. 05 b 1G—z 'F3 30 5825. 846 | 17160. 13 a SP—2 D3
80 5696. 35 17550, 23 P 311))57(; 3132 100 5828. 075 | 17153. 57 a 3P2—z 35)5
600 5699. 049 | 17541, 92 a Py—z 5Dj ; . o a 1Gy—z 3G3
100 5699. 58 | 17540, 20 b 3P,z 383 50 5828. 408 | 17152. 59 d 3F,—43
10 5830. 844 | 17145. 42 d 3Fy—y 3H3
150 5702.368 | 17531, 71 a3G—2z 3F3
2 5705. 15 17523. 16 2 TF3—e 5Gyg 100 5833. 197 | 17138. 51 2 3F3—B,
1h 5711. 27 17504. 39 z TFs—e 3D, 30 5864. 624 | 17046, 67 b 1G—13
150 5712. 86 17499. 51 23D3—f 5F, 6 5874. 378 | 17018. 36 b 3F,—z 5Dj
40 5714. 233 | 17495. 31 b 1Dy—2 1F3 4 5875. 797 | 17014. 25 ¢ 3Fy—y 3F3
2%h 5886. 611 | 16983. 00 27D3—e oF,
1h 5715. 89 17490, 24 2z TF3—e 3G

2 5718. 96 17480. 85 ¢ 3P—y 5P% 40 5887. 161 | 16981, 41 a 3Dy—2 3F3
40 5723.058 | 17468. 33 23D3—e 3Gy 10 5887. 692 | 16979. 88 b 1D,—y 3F3

125 5724.818 | 17462. 96 a 3G—z 5G3 10 5888. 383 | 16977. 89 aDy—2 D3
100 5725. 740 | 17460. 15 a SDy—z 7D3 15H 5888, 74 16976. 86 b 3P,—z 5G3
4 5891. 95 16967. 61 b 3Dy—w 3F3

40 5730. 589 | 17445. 37 23D§—e 3Dy
1 5731.295 | 17443. 23 b 3F,—z 5F3 8 5804. 721 | 16959. 63 23D§—e D,
TRe—f 5% EQ0OEG. QR4 KRR 5 5Po—f 5D,
4h 5732.90 | 17438, 34 : .g;;{f 5{:; ! “8;’6' 488 16;'04' 55 : 3(‘;57-’; 7IF)§
10 5734. 445 | 17433. 64 a 3Gz TP3 15 5896. 894 | 16953. 38 d 3Py—v 3D
2 5902. 284 | 16937. 90 2 TP—e 5Dy

LI 5735. 54 17430, 32 ¢ 3Fy—y 5P3

4 5736. 980 | 17425. 94 a 'Pr—a D3 80 5904. 426 | 16931. 76 b *Hy—y 3G3

1 5737. 43 17424. 57 2z P§—f 5F, 60 5914. 226 | 16903. 70 y’Di—f 5D,
40 5740. 555 | 17415. 09 aDy—z D3 200 5919. 340 | 16889. 10 a SDy—2 'D§

100 5745. 65 17399. 65 a’Di—z D} 500 5921. 450 | 16883. 08 a 3P,—z 5D3

- | . O, 6h 5024. 362 | 16874. 78 2 3G3—e Gy
1 5746.002 | 17398. 58 ,—2z 3D3

150 5747.481 | 17394. 10 ¢ 3F—z 1G3 150 5926. 862 | 16867. 66 a3D—2 3D§

125 5752. 022 | 17380. 37 a 3F;—z "D 6 5928. 362 | 16863. 39 b 3Gy— G

—2 3D > 5929. 9.7 TD§—f 3F

20 ot S 2 ;(qu 3% 2 5929. 630 | 16859. 79 : 3113#77__2 5%4?

52 0 100 5932. 384 | 16851. 96 a 3Fo—z 1D}

16k 5756. 188 | 17367. 79 2 3F5—e D, | 5036 644 | 16830, 8 " b

SR (T = - a 3Py—z D3 15( 936. 1839, 87 2z 3F3—e D3

100 5756.832 | 17365. 85 2 Fi—e 3D, 10 5038, 580 | 16834, 38 2 Pi—e 3Gy

o - b 3F,—z 5F3 20 5943. 728 | 16819. 80 d 3F—y 3H3

60 5758.722 | 17360.15 b 3Dy—s 3Dj 50 5044, 386 | 16817, 94 a Us—a 'H3

1 5760. 23 17355. 61 b 2Gy—y 'F3 125 5951. 154 | 16798, 81 a’Dy—z 3G
30 5763.659 | 17345. 28 a *Gy—z 3D3 30 5970. 544 | 16744. 26 b 3Gs—a *F3

4 5766.119 | 17337. 88 a¥Dy—2 3F3 400 5973. 370 | 16736. 33 2 3F3—e 3G;

2 5766. 589 | 17336. 47 b 3Gy—a 3G3 100 5973. 672 | 16735. 49 b *He—z SH3

6 5766. 905 | 17335. 52 b 3G—2 313 150 5974. 162 | 16734. 11 ¢ 3Pz D3

100 5767.923 | 17332. 46 a 3P—z 5Dy | 1h 5978. 022 | 16723. 31 a 'P—y D%
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TasLe 3—Continued

Intensity | Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cmt A cm~!

10 5980. 643 16715. 98 ¢ 3P—y 5Ps 30h 6210. 31 16097. 80 z *F3—e 3D;
8 5982. 243 16711. 51 25Gs—e 5Gg 50 6210. 75 16096. 66 b 3G—= 3Gg
2h 5984. 966 16703. 91 b 2D,—9% 4 6213. 63 16089. 20 d *Py—x 3D3%

200 5988. 676 16693. 56 o) D= D 2H 6217. 35 16079. 57 z F3—e 3F,
2h 5989. 594 16691. 00 23G3—f 5K, 4 6217. 52 16079. 13 2 SFg—f 3K,

3 5991. 194 16686. 54 d B2z 3G3 10 6219. 58 16073. 81 a 3G—z 5F3

2 5991. 485 | 16685. 73 & E1E=—77 SIDK 300 6225. 22 16059. 25 b 3F,—z 5Dg
20 5992. 580 16682. 68 a 1Dy—y 5D3 10 6225. 67 16058. 09 b 1Gy—y 3Gs
150 5993. 658 | 16679. 68 a 3P—=z 5D3 20 6231. 81 16042. 27 2" Dg—e 5F;
4 6002. 889 16654. 03 @ ez MBI 6h 6233. 68 16037. 45 y SFs—f 51,

. - - a3G—2z "Fg 100 6235. 63 16032, 44 b3H,—z 1G3

30 6003. 872 | 16651 31 { 2 5G3—e 5D, 10h 6235.97 | 16031, 56 ¢ 3P,y 3D3
2 6006. 972 16642. 71 2 "Ds—e 3F; 10 6241. 62 16017. 05 a 3Ds—2z3D3
6 6009. 108 16636. 80 23Gs—e 3D; 150 6252. 067 15990. 29 ab); ==z 13
6 6012. 776 16626. 65 2 5G3—f 5Fp 6 6255. 293 15982. 04 a 'Fiy—rz 3F3

30h 6021. 840 16601. 62 2 *D3—f 5F; 6 6258. 00 15975. 13 b 3G;—z 313

100 6022. 302 16600. 35 @ iy == B0 : . b 3D;—¢ 3D
4 6026 344 | 16589, 22 ¢ ¥y —y iP3 - SEAOE R z 5P3—e 7D,
40h 6027. 497 16586. 04 y5Ds—e "Dy 20 6274. 503 15933. 11 23D3—e 5D,

20 6033. 341 16569. 98 y°Di—e D3 4 6275. 12 15931. 54 b 3Gy—= 3D3
4h 6037. 735 16557. 92 2 A= T 100 6284. 49 15907. 79 ¢ 3Pi—=x 5Dy
4 6038. 734 16555. 18 a 3Py—w 3D3 6 6285. 68 15904. 78 a3Dy—2 5G3

100 6046. 376 16534, 25 a'Dy—z 3D3 4 6289. 34 15895. 52 a 3Gy—z "F

20 6054. 071 16513. 24 2 3Ds—e 5D, 50 6290. 100 15893. 60 y SFi—f 5D3
4h 6057. 453 16504. 02 z 3F3—e 3G; 300 6295. 220 15880. 68 b 1Gy—=2z3H3

20 6065. 189 16482, 97 2 5]1;;3*-}" J]I?o 30 6303. 242 15860. 47 ySDg—e 5P;

— SEG) OB a3D—=z 3F3 40 6304. 49 15857. 33 ¢ 3Fy—z 5D3

1 ST { d 3Fy—z 3G 10 6306. 79 | 15851 54 2 5Di—e 3F,
1h 6077. 79 16448. 79 Yy *Di—e "D, 2 6307. 60 15849. 51 b3D,—x 1Fg
2 6078. 831 16445, 98 b 3H—y 3G3g 60 6309. 66 15844. 33 y 3Dj—e 5P3

200 6080. 08 16442, 60 z23D3—By 4 6310. 37 15842. 55 2 5Gg—e 5Dy

60 6083. 522 16433. 30 ¢ 3Py—z 5D3 5( 6311. 10 15840. 72 d 3Py—=z 3D3

50 6085. 121 16428. 98 b3H,—y 3Fg 4 6311. 39 15839. 99 b 3G—w 3D3

10 6089. 426 16417, 37 z 3Fs—f 5K, 60 6316. 73 15826. 60 ¢ 3Py—y D3

300Ah 6090. 522 16414. 41 2z 3Ds—e 3P, 50 6324. 24 15807. 81 0 3G;—z 5F3

15 6101. 560 16384. 72 a1D;—y *Ds 150 6330. 62 15791. 88 2 "Di—e 5F;

100 6108. 97 16364. 84 a 385—z 5Gg 3 6331. 52 15789. 63 2 "D§—e 3F,
; e 019 O a1G,—23D3 30 6336. 10 15778. 22 b3H;—z 3H:
300 6116. 770 | 16343. 97 { b 3F—2 "D3 20 6343.07 | 15760. 88 y 5D3—e 58,

60 6119. 844 16335. 76 2 ¥F3—e 3Gy 20 6351. 90 15738. 97 2 5Gi—e 3G;
6 6121. 032 16332. 59 d 3Py—z 3F3 5 6357. 75 15724. 49 b 3H ;—y 3F3

50 6122. 376 16329. 01 g 33}*‘5*-6 ;Izi 150 6357. 95 15723. 99 ¢ 3F—x 5Ds
il 6137. 77 16288. 05 ? _](3'5*2 7%5 100 6363. 41 15710. 50 2 5Ds—e 5T

Yy Di—e "Dy 100 6376. 4 15678. 37 1 3Gy—2 3Gg

60 6141. 527 | 16278, 09 2 5P§—f 5D, ke e 6 26— 3G

10 6150. 073 | 16255, 47 d *Py—z 3F3 i L g e
; S e SN ST 5 50 6384. 66 15658. 21 b 3F;—z 5Dj
6 6170. 237 16202. 35 z SF3—e 5F, = . ; Sy . <

ey < : el 15 6388. 06 15649. 88 d 3F,—=x 3Gg

200 6170. 605 16201. 38 a3Ds;—z 3F3 ; bt S TR
S o 2 Ot 1 6388. 79 15648. 09 a 1G—z 3F

10 6173. 127 16194. 76 y *F3—f 5D, 80 6390. 21 15644. 61 b 1G,—2 1Ge
50 6174. 210 | 16191, 92 a 3G—z 3G sl 2 > & b A= "
100 6176. 774 | 16185, 20 ¢ 3Py—2 3P3 2 6395. 89 15630. 72 a*D—z "P3

10 6177 736 16182. 68 d 3F,—y 1F 5 6401. 40 15617. 27 b 3G,—a 3F3
4 6179. 973 | 16176. 82 z SP3—f "D, 2 6404. 86 15608. 83 25Dg—e 3F;

10 6185. 835 | 16161. 49 2 5F3—e 5F, 10 6406. 07 15605. 88 23Gs—e 3P,

10 6189, 488 16151. 96 2 3F3—f 5F, 2 6413. 33 15588. 22 b 3Py—z 5Dg

300 6192. 552 | 16143. 96 23Ds—e 5D; 100 6417. 56 15577. 94 y SFg—7 5Dy

30 6195. 33 16136. 73 b 3G;—uw 3G3 10 6429. 55 15548. 89 z 3F3—e 5D,

20 6195. 97 16135. 06 b3Hg—z 3Hg 6 6432. 10 15542. 73 z SFs—e 3F,

10 6197. 15 16131. 99 a3Dy;—2 583 200 6444. 84 15512. 00 2 5Ds—e 5F,

400 6199. 42 16126. 08 alDy—2z 3F3 4 6445. 85 15509. 57 (& DI Bl
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TasLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cm~! A em~!
4 6451. 88 15495. 08 a3D—z D3 2 6779. 15 14747. 04 b 1Dy—=z 5D3
8 6456. 91 15483. 01 a3Dy—2 3G} 60 6787. 20 14729. 55 a 3Hg—z 5G}
10 6457. 43 15481. 76 d 3F;—y 1F3 1 6792. 94 14717. 10 a 1H;—y °F3
4 6461. 19 15472. 75 b 3Py—2z 5Dgs 8 6805. 53 14689. 88 a 3G;—z 5Dg
S 6472. 51 15445. 69 DR — 21512 1 6807. 00 14686. 71 a 3P;—z "D
E 6482. 22 15422. 55 d *Fs—z 3Gg 8 6812. 90 14673. 99 b 3G;—y 3Gj
12 6484. 49 15417. 15 z 5P3—e 5S, 40 6813. 52 14672. 65 ¢ 3P;—y 3Dsg
3 6492. 36 15398. 47 y SDj—e 59, 3 6821. 73 14654. 99 y SF$—e "Dy
100 6496. 43 15388. 82 2 5D3—f 3F, 100 6823. 88 14650. 38 z SFi—e °F,
2 6499. 78 15380. 89 b 3F3—2z D3 150 6824. 17 14649. 75 z 5D3—e 3F;
30 6519. 06 15335. 40 23Gs—e 5D, 20 6831. 44 14634. 17 z5D§—f 5D,
2 6531. 60 15305. 96 b 3Gy—z 'F3 30 6831. 54 14633. 95 b 3G—y 3Gg
70 6540. 24 15285. 74 2 5g§~e 51]“)3 1 6832. 71 14631. 45 2 5P3—e 5D,
AR AL € Fomn A 7 10 1 6834. 11 14628. 45 b *D;—x 5F3
15 6544.23 | 15276. 42 2 Fi—e 3F, 3 6837.04 | 14622, 18 ¢ 3F,—y 3D3
| 2 6556. 24 15248. 43 ¢ 3F;3—=x 5D3 2 6843. 13 14609, 17 a 3Gs—z °F3
i 2 6557. 83 15244. 74 b 3P,—z 5F3 1 6843. 83 14607. 67 z SP3—e S,
\ 6 6559. 46 15240. 95 y 3Ds—f 5D, . 59 0 b 2Gy—y 3G3
60 6560. 45 | 15238.65 b 3H,—y 3F; 5 6850. 84 | 14592.72 y3G3—E,
[ 15 6569. 09 15218. 61 2 5P3—e 5P; 1 6852. 93 14588. 27 b 3F,—2z D3
|
1 2 6577. 96 15198. 08 a 3G4—z 5F3 1h 6858. 76 14575. 87 y 5F§—e "D,
30 6593. 75 15161. 69 | a 'Dy—2z3D3 20 6872. 92 14545. 84 ¢ 3F;—y 3D3
10 6596. 58 15155. 19 ! a 3D;—2 5Gg 1 6875. 15 14541. 13 a 1F3—y 3P3
10 6613. 11 15117. 30 | ¢ 3F;y—y 3D3 3 6883. 51 14523. 47 2 3Gg—e °F,
50 6618. 22 15105. 63 a *Hy—2z 5Gg 1 6891. 70 14506. 21 d 3P,—y *F3
2 6620. 40 15100. 66 z 5F3—e 3T 6 6902. 25 14484. 03 b 3P;—=z 5D3
3 6633. 40 15071. 06 z SP3—E, 1 6908. 25 14471. 45 2 SP3—f 5F,
10 6635. 27 | 15066. 82 2 3F§—e 3P, 200 6911. 46 14464. 73 2 5Fs—e 5F,
6 6640. 88 | 15054. 09 ¢ Ri—28P] 1 6912. 47 14462. 62 y 5F3—e "Dy
7 6649. 54 | 15034. 48 a 1F3—y 3G§ 20 6918. 50 14450. 01 d 3F;—=x 3G}
|
7 6651.47 | 15030. 12 ¢ 3P;—y 5F3 2 6920. 13 14446. 61 d 3P1—=z 3D3
2 6658. 83 15013. 51 b 3Gs—z 1H3 4 6921. 97 14442, 77 2 5P}—e 38,
200 6663. 16 15003. 75 2 5F5—e 5F, 800 6923. 21 14440, 18 2 5F3—e 5F;
10 6664. 10 15001, 64 2 5F§—e 5F, 2 6926. 67 | 14432 97 2 5G§—e F,
AR "¢ 3P 3Pe SR 3 °
3 6669. 72 14989. 00 d 3Py—y 3P3 1 6934. 20 14417. 30 ; ;’]l); (I/ 311));
3 3
1 6676. 62 14973. 50 b3Gy—z 1H3
2 6688. 22 14947, 53 ¢ 3F;—z 5Dg 3 6938. 13 14409. 13 2 5P3—e 5P;
400 6690. 01 14943. 54 z 5Di—e 5F; 1h 6952. 10 14380. 18 y 5F3—e "D,
20 6702. 08 14916. 62 z SFs—e 5F, 3 6958. 34 14367. 28 d 3F,—x 3F3
2 6706. 78 14906. 17 z Ps—F, 3 6958. 85 14366. 23 y 5F3—e 5P,
1 6959. 78 14364. 31 d 3F;—v 3D3
30 6707. 56 14904. 44 b 1Gy—2z 3H3 i
2 671757 | 14882 23 b 3Ds—a 3P3 20 6960.76 | 14362. 29 b *H—z 'Dj
80 6718.31 | 14880.59 2 SF5—f °F, . 9968. 06 - 14b7, 61 b 2Gy—y *F3
2 6718. 91 14879. 26 y SF5—f Dy 2 6968. 43 14346. 48 a*Ds—z 3Gj
7 6721. 81 14872. 84 ¢ 3Py—y 5F3 1 6971. 12 14340. 94 ¢ 3F;—y 3Dj
300 6981. 98 14318. 64 z25D3—e 3F,
I 6724. 87 14866. 07 b 3Py—z 5F; s o« P
80 6730. 46 | 14853.72 a3Dy—2 3D3 3 e R o
. 4o fe el X 3. 1A 6997. 56 14286. 76 2 3F3—e 3P,
20 6731. 79 14850. 79 b 1G4—y 3F3 4 6998, 27 14285, 31 2 3Gi5—e 5T
3 6733. 95 14846. 03 d 3P,—y 5Pg 7019 1ORE B9 NS
5 6738, 12 14836, 84 b 3G 13 1 7012. 87 14255. 57 b 3Dg—x 3P
- O s " ¥ TR 3 7016. 13 14248. 94 a3H,—z 5Gj
10 6742. 92 14826. 28 ¢ 3P—z %P3 4 7017. 46 14246, 24 a3D;—z 5C3
2 6750. 39 14809. 87 b 3F3—z "Dg 400 7027. 95 14224. 98 2 5F5—e 3K,
10 6751. 73 14806. 93 a 1311)2 = 3](3& 9 7033. 12 14214. 52 b 1Dy—a 5D
756, 54 ~06. 3 2z 3F§—e 5Dy 104 7034. 47 14211. 79 y 3F5—Ds
ALY LEgRI0 N B COre b 3G —13 2 703587 | 14208, 97 v 5F5—e¢ P,
50 6766. 77 14774. 02 2 5Dg—e 5F, 2 7039. 85 14200. 93 b 3G;—y 3G3
150 6766. 98 14773. 56 2 5D3—e 5F, 1 7042. 49 14195. 61 d 3P;—z 1Ds
2 6770. 15 14766. 65 a 3Gy—z D3 9 7057. 12 14166. 18 b 1D,—y 3Dt
100 6775. 01 14756. 05 a3H,—2z3G3 10 7058. 42 14163. 57 ¢ 3F—y 5F3
1h 6778. 30 14748. 89 2 SF3—e 5F; 60 7060. 36 14159. 68 b 3Gs—y 3G}
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TasLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cmt A cm™~!

10k 7061. 12 14158. 16 2 TF3—e 5F; 40 7348. 72 13604. 06 il
100 7061. 25 14157. 90 a ¥Dy—2z 3F3 2h 7356. 27 13590. 10 y3D§—f 5D,
1 7061. 80 14156. 79 b 3Dy—u 3D3 100 7377. 77 13550. 50 z TF3—e 5F,
8 7070. 15 14140. 07 a laDr“Z 583 40 7381. 09 13544. 40 ¢ 3Fy—y 5F3

- ~ 5 4 1Re SHg—pe 5

1 7073. 70 14132. 98 d 3Fy,—2z 1F3 9 7391. 33 13525, 64 ngjfﬁ 5%4

1 7076. 16 14128. 06 2 5Fs—e F,

8 7083. 69 14113. 05 ¢ 3Py—z 5P§ 800 7393. 93 13520. 88 2 "F§—e 3F;
200 7086. 04 14108. 37 a *H;—2z 3F§ 20 7407. 51 13496. 10 a 3G—2 5D
200 7087. 32 14105. 82 a 3Gs—z "D 40 7410. 27 13491. 07 aDy—2z 5Gj

2 7104. 15 14072. 40 a Fs—z 3Hj 10 7419. 59 13474. 12 x5Di—e "Dy

1 7425. 44 13463. 51 ¢ 3F,—y 5F3
20h 7110. 57 14059. 69 a3Ds—z "P3

1h 7120. 43 14040. 23 y*D§—B, 1h 7427. 66 13459. 48 y 5D§—f °F;

2 7120. 74 14039. 61 a *Hy—2 5Gs 2 7429. 55 13456. 06 d 3P—x 3D;

15 7135. 17 14011. 22 2 5G3—e 3K, 20 7438. 32 13440. 20 a3H,—z 5G3
20 7135. 64 14010. 30 a3Hg—2 "P3 20 7445. 44 13427. 34 z TF3—f 3F,
10 7449. 66 13419. 74 d 3F,—y 3Gj

6 7140. 81 14000. 15 2 Fg—e 5K,

70 7141. 71 13998. 39 a'Dy—z D3 30h 7450. 62 13418. 01 21G3—D;

3 7146. 41 13989. 18 y SF3—TF, 40 7453. 62 13412. 61 y3D§—e 7P,

2h 7165. 83 13951. 27 y SF3—e 3D, 2 7454. 15 13411. 65 a3Dy—2z 5D

15 7167. 76 13947. 52 a 3H,—2z 3D3 9 7458. 43 13403. 96 a3Dy—2z F§
30 7463. 70 13394. 49 b 3G,—=2 1G3

5 7168. 46 13946. 15 ¢ 3P—y F§ _ _ , )

2 7171. 75 13939. 76 z 3P3—f "D, 5 7465. 77 13390. 78 z *Di—f "D,

2h 7178. 94 13925. 80 2 TPy—e 5K, 1 7467. 78 13387. 17 ¢ 3Fy—y 5F3

15 7182. 20 13919. 47 a Tq—y Hs 700 7468. 91 13385. 15 2 5Gs—e °F,
30 7183. 01 13917. 91 a 3He—z "F3 800 7485. 75 13355. 04 2 5G3—e 5F,
30 7486. 07 13354. 47 a3H;—z "F3

20 7194. 50 13895. 68 ¢ 3Fy—y 3F; 1P, 3%
2 7205. 87 13873. 75 2 TF3—e SF, 4 7495. 18 13338. 23 ;5F§—fz o,
10 e S N Y b —z 1D 800 7499.74 | 13330.13 23Gs—e 3F,
150 7219. 26 13848. 02 b 3Gs;—y G} 9 7516, 05 13301, 20 AR

5 7225. 32 13836. 40 a3Dy—2 5F3 : ; e

2 ! Z ¢ 30 7519. 59 13294. 94 b3G;—z 3H;

4 7929, 81 13827. 81 2 3Fye 5F, 150 7532. 07 13272. 91 d 3Py—x D3

)4 7233. 86 1381 8- 88 Y 5?2—6 ;};a 7 7540. 85 13257. 46 a 3Gs—z "Dj
400 7238. ¢ 10. 4 z 5F5—e s

9:) ;ziﬁ 22 1;’:07 92 b 3Gy 803 6 7544.19 | 13251, 59 s
- : ’ y 3Gs—E; % 7549. 87 13241. 62 2 SF3—e °F;
7 9. 6: 224. 54 3G3—e 3

3 7240.41 | 13807. 57 a3Gs—2 5D3 700 bt Biaind BIaT—a i

1 7247. 12 13794. 78 a 1G4—2 3G3 2 7563. 68 13217. 44 2 5G3—e 5F;

1h 7247. 54 13793. 98 y SF5—e 3D, 5 7569. 34 13207. 56 y 3Ds—e 5P,

10 7249. 10 13791. 02 b 3G,—y 3F3 10 7575. 08 13197. 55 b 3Gy—z 3H;
% 7255. 16 13779. 50 y3Ds—e 7D, 3 7598. 23 13157. 34 ¢ 3Py—y D3
} 1 7600. 39 13153. 60 a3H,—2z P

1 7255. 47 13778. 91 d 3P,—y 5P
10 To0r 76 | 13755 61 b SHi—y 9D 4 7609.01 | 1313870 ¢ 3Py—z 5P

1 7268. 02 13755. 11 b 3Dy—y 383 100 7612. 97 13131. 86 23Ds—e 5F;

4h, 7979. 24 13747. 13 y 5F5—e 5G, 500 7621. 52 13117. 13 23Gg—e 3F,

3h 7289. 76 13714. 10 y 5F—F, 3h 7633. 11 13097. 21 z "Fi—e 3F,
5 7647. 41 13072, 72 y SF5—f 5F,
2h 7290. 90 13711. 95 z 3P3—f D, .
20 7207.10 | 13700, 20 3Dy—2 3G 50 e Sl e
N 5 7660. 35 13050. 64 y F3—e 5G;
2 7306. 36 13682. 94 y F5—e 58, 10 7665, 14 13042, 49 T
30 7312. 63 13671. 20 ¢ 3P—y 5F3 ; s : W L
20 7315, 66 13665, 54 b D 3P 20% 7677. 45 13021. 58 y 3F3—Ds
g : 2 2 20h 7687. 50 13004. 55 AECR—Ft),

4 7318. 81 13659. 66 d 3P,—z 38% 1 7688. 62 13002. 66 y SF3—f 5T,

7 7322. 06 13653. 60 y 3Ds—e "D, 3 7690. 54 12999. 41 y3Dg—e "D,
150 7323. 57 13650. 78 a3Hy;—2 3G} 2h 7691. 61 12997. 60 y3Dg—e 3D,

3 7326. 21 13645. 86 b3Dy—y 1F3 3 7694. 52 12992. 69 y P3—f 5D,

10 7329. 82 13639. 14 25Gs—e °F3 4h 7697. 42 12987. 79 y 3Ps—f 7D,

1 7334. 43 13630. 57 b 3Gz 3H3 1 7697. 67 12987. 37 d 3F—y 3Gj

10 7338. 89 13622. 29 d 3P,—=x 3F3 9 7701. 42 12981. 05 a 3D;—z 5F3

1 7339. 73 13620. 73 ¢ 3Fy—y 5F3 10 7719. 26 12951. 05 z 5Dg—e D3

9 7341. 44 13617. 55 d 3Fy—y 3F3 500 7722. 89 12944. 96 a 3Hg—2 3G

1 7343. 49 13613. 75 y "Fg—e "D; 3 7728. 99 12934. 74 z F3—e 3F,
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TasrLe 3-—Continued

Intensity Wave- Wave Term combination Intensity
length number
A cm~!
20 7729. 87 12933. 27 z 3Gs—e F, 10
2 7733. 99 12926. 38 d 3Fy—y 3P3 2h
1 7736. 19 12922. 70 d 3F;—13 i
2h 7737. 17 12921. 07 y F3—e 3Gy 20
4 7739.79 12916. 69 d 3F;—y 3F3 2
7 7770. 86 12865. 05 z "P3—e 3F; 4
2 7774. 98 12858. 23 z "D3—f "D, 150
6 7781. 34 12847. 72 z23Ds—e 5F, 1
3h 7788. 90 12835. 25 y 3P§—f "D, 15
2 7789. 58 12834. 13 2 3Ps—F, 20
300 7791. 81 12830. 46 2 5Gi—e 5F; 15
3 7800. 16 12816. 72 z 3Dg—e "D, 30h
1h 7802. 32 12813. 17 y SPi—f "Dy 2
2 7806. 52 12806. 28 a 1Gy—2 D3 8h
100 7806. 78 12805. 85 z 5D3—e 5P, 5
5 7809. 19 12801. 90 b 3Hy—y "{)3 50
- . ¢ 3P,—y 5Ds 2
40 7813. 43 12794. 96 a 3H,—z 'F3 1
) 7813. 96 12794. 09 a 3H,—2z 3G} 15h
5h 7815. 38 12791. 76 2z "P3—e 5F; 4
70 7829. 81 12768. 19 2 "Pi—e 5F, 3
10 7830. 51 12767. 05 z 3Fg—e 3T 400
100 7833. 37 12762. 39 z23D3%—e *F, 3h
1 7834. 02 12761. 33 23Gz—e 5F; 2
40 7834. 78 12760. 09 d 3Fy—y 3Gj 30
3 7838. 42 12754. 17 R =727 2
100 7841. 92 12748. 47 z5Di—e°Py 2
300 7847. 81 12738. 90 2 8G3—e 5F, 2
20 7853. 76 12729. 25 y 3Dsg—e 55, 2
1 7862. 70 12714. 78 a3D—z 5F3 2h
10 7871. 92 12699. 89 a3D3—z °F'3 1
3 7875. 27 12694. 49 b 3G;—z 3H3 250
10 7876. 78 12692. 05 d 3Py—y 3D3% 7
200 7881. 47 12684. 50 2 5Gg—e 5F; 200
400 7890. 40 12670. 14 z 3F3—e 5F, 1
30 7900. 20 12654. 43 b 3Gy—2z 3H3 4
9 7905. 17 12646. 47 ¢ 3P,—2 3D} 1
20 7906. 10 12644. 98 z "P—f °K, 3
10 7908. 73 12640. 78 b 3G5—y 3F3 10
1 7909. 84 12639. 00 z 3P3—e 3Dy 1
7 7917. 53 12626. 73 z "Ps—e 3F, 15
60 7922. 97 12618. 06 d 3F,—y 3F3 80
400 7924. 45 12615. 70 2 5Gz—f 31, 4
4 7930. 36 12606. 30 z 3Ps—F, 30
3 7941. 08 12589. 28 ¢ 3P;—25P3 ‘
10 7947. 97 12578. 37 2 5G3—e 3F; 2
200 7948. 15 12578. 08 z 3F3—e 3F, 2
6 7963. 83 12553. 32 y3Ds3—e 5P, 200
200 7967. 88 12546. 94 z 3F—f 3F, 9
6 7994. 63 12504. 96 z5Ds—e 5P, 200
2 7999. 28 12497. 69 a3H,—z "F3 6
20 7999. 79 12496. 89 @ Sitl=—g) YIDK 7
4 8009. 64 12481. 52 2 5Gs—e 5F, 3
1 8028. 28 12452. 54 a 3Dy—=2 5Dy 2
60 8036. 68 12439. 53 d 3Py—2 5D3 1
2 8043. 36 12429. 20 ¢ 3F,—z5P3 1h
3 8049. 79 12419. 27 d 3Py,—2z3P3 5
2 8050. 29 12418. 50 2 SD3—e "D, 9
1h 8055. 05 12411. 16 z 3P3—e 3D, 1
3 8058. 45 12405. 92 a 3D;—z 5Dy 4
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Wave- Wave Term combination
length number
A cm~1
8074. 43 12381. 37 a1Dy—2z 5F3
8083. 23 12367. 89 b3D;—ux 3F;
8089. 47 12358. 35 2 5Gs—f 3F,
8090. 23 12357. 19 2z "Fg—e 3F,
8091. 05 12355. 94 d 3P;—y 3P3
8105. 47 12333. 96 d 3P,—y 3P}
8112. 47 1232393 2 3Gg—e °F,
8144. 33 12275. 11 a 3D3—2z D3
8157. 69 12255. 00 a3H;—23G3
8168. 85 12238. 26 ¢ 3Py—z3F3
8173. 91 12230. 69 2z "F3—e 3F,
8181. 99 12218. 61 y SFg—e 5Gg
8185. 82 12212. 89 d 3P;—y *Pg
8194. 54 12199. 89 y 5F3—e 5Dy
8216. 25 12167. 66 b 3G;—y 3F3
8220. 48 12161. 40 d 31—y 3G3
8231. 96 12144. 44 d 3F—y 31
8237. 46 12136. 33 2 3Ds—e °F,
8239. 21 12138. 75 y SFs—f 5F;
8246. 80 12122. 58 x5Dg—e 58,
8251. 32 12115. 94 a 'Gy—z °Fg
8264. 95 12095. 96 z "Fg—e 5T;
8269. 02 12090. 01 z 5Ds—e 3D,
8281. 00 12072. 52 a 1Dy;— z 5Dy
8281. 98 12071. 09 23Dg—e 3T
8296. 45 12050. 04 y SPs—f "Dy
8297. 23 12048. 9( y3D3—f 51,
8304. 90 12037. 78 d 3Py—y 3Ds3
8309. 04 12031. 78 2 383—e "D,
8320. 13 12015. 74 y SF—DBy
8330. 16 12001. 27 x SD§—f 5Ty
8348. 99 11974. 21 2 3Dg—e °17y
8350. 23 11972. 43 z Dj—e 5P,
8352. 93 11968. 56 2 3Ds—e 5T';
8354. 92 11965. 71 a 1P—2z3D3
8376. 90 11934. 31 2 3Gi—e 317,
8377. 62 11933. 29 2 TIPg—e 317
8384. 12 11924. 03 z 5Dg—e 5P;
8388. 96 11917. 15 d 3F3—y 31'3
8395. 68 11907. 62 b 3Dy—x 3173
8400. 60 11900. 64 a Te—2z 313
8435. 77 11851. 03 2 3Ds—f 3F,
8440. 42 11844. 50 alDy—z 5]153
- 2 "Ps—e 5F;
8448. 69 11832. 90 d Py 3D3
8454. 92 11824. 18 a3D3—2z 5T
8456. 70 11821. 70 z5Ds—e 55,
8473. 66 11798. 03 z 3Fs—e 3F,
8480. 60 11788. 38 2z "Fg—e 5F;
8483. 56 11784. 27 2z 3F3—e 5Ty
8490. 45 11774. 70 a SHs—z 5F3
8494. 06 11769. 70 2 5Gg—e 3L,
8497. 94 11764. 33 a 'F3—y 3D
8503. 42 11756. 75 d 3Fy—z 3H3
8506. 01 11753. 17 a3D;—2z5Ds
8522. 21 11730. 82 2 "P3—e 3F;
8523. 23 11729. 42 y3Dg—e 3Dy
8556. 05 11684. 43 2 3Ds—e 5F,
8570. 84 11664. 26 b 3Dy—2x 3D}
8585. 67 11644. 12 y SP3—f 5D,



TasLe 3—Continued

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination
length number length number
A cem™1 A cm 1

2 8593. 20 11633. 91 z "P§—e 5F, 4h 9344, 62 10698. 41 y 3Dj—e P,

3 8609. 02 11612. 53 a 1G4—z 5Dj 15 9396. 09 10639. 81 d 3P—=z SD3

2 8616. 83 11602. 01 2 3P3—e 5D, 20 9407. 76 10626. 61 z 3F3—e 5F,
10 8637. 05 11574. 85 z "Pi—e 3F, 20 9445. 03 10584. 68 y P§—e 5Py

2 8649. 99 11557. 53 z5Dj—e 2D, 1 9452. 67 10576. 12 a 3H;—z °F;

1 8656. 55 11548. 77 z "P3—e 5F, 4 9463. 41 10564. 12 b 3Dy—y 3P3
10 8658. 95 11545. 57 2 5Gg—e 3F, 6 9518. 09 10503. 43 z 3F5—f 3K,

2 8693. 15 11500. 15 2z 3F5—e °F, 3 9535. 45 10484. 31 y 3F5—e 3G,

200 8710. 84 11476. 80 z 3F3—e 3F, 1 9538. 48 10480. 98 y P3—e S,
100 8724. 97 11458. 21 ¢ 3Py—23F3 50 9539. 87 10479, 45 z 5G3—e 3F,

5 8741. 88 11436. 05 ¢ 3P—y 5Ds3 1 9557. 05 10460. 61 a 1Dy—2z 5D3

1 8754. 37 11419. 73 a1D,—2z 5Ds 1 9565. 95 10450. 88 ¢ 3Py—2z 7P

2 8757. 45 11415. 71 b 3Dy,—x D3 2 9569. 01 10447. 54 y D3—e 5F;
60 8777. 36 11389. 82 23Dj—e 3F, 60 9585. 26 10429, 82 z 5Dg—e 5D,

1 8839. 92 11309. 21 ¢ 3Fy—y D3 3 9587. 00 10427. 93 y3D5—e 7Dy
20 8856. 89 11287. 55 ¢ 3P—23Dj 1 9588. 83 10425. 94 b 3H,—y D3

5 8867. 64 11273. 86 ¢ 3Py—2z3D3 1 0593. 28 10421. 11 b 3Dy—y 5P3

2 8873. 76 11266. 09 o 3Hy—z 5F3 1 9603. 68 10409. 82 a3H,—z 5D

1 8876. 55 11262. 55 2 3G3—e 313 1h 9613. 40 10399. 29 y 5Pi—e 5P,

1 8893, 29 11241. 35 y *Ds—e 3F, 3 9622, 37 10389. 60 b 3Dy —y %P3

% 8896. 66 11237. 09 ¢ 3Fy—2z3D3 15h 9646. 43 10363. 69 z 5D§—f 5F5

1 8944, 57 11176. 90 x 5D§—f °F, 30 9694. 93 10311. 84 23Dj—e 5K,

3 8948. 51 11171, 98 z 3F3—e 5F, 3h 9722. 59 10282. 51 y P3—e 5P,

5 8953. 57 11165. 66 2 3Gg—e 5F, 3h 9726. 44 10278. 44 y 3F5—e 5G;

D 9053. 45 11042. 48 2 3G3—f 3F, 2 9729. 37 10275. 34 b 1Dy—y D3

% 9066. 50 11026. 59 d 3P—2z 383 b 3Ds—y 3G

1 9079.09 | 11011. 30 ¢ 3Fy—y *Dj 4 9747.44 | 10256. 29 y Pi—e 5P,

2h 9081. 78 11008. 04 y Pi—e "Dy 2 9751. 24 10252. 30 ¢ 3Py—z 353
50 9084. 95 11004. 20 z 3F3—e 51, 1h 9778. 20 10224. 03 a1H;—z 5G3

8 9107. 72 10976. 68 2 5Gi—e °F; 60 9791. 77 10209. 86 ¢ 3F,—2z 3G}
10 9126. 45 10954. 16 d 3F—y 3F3 2h, 9820. 88 10179. 60 y SP+—TF,

4 9134. 63 10944. 35 z 5D3—B, 4h 9828. 92 10171. 27 y 3F5—e 3Gy
15 9155. 72 10919, 14 ¢ 3P,—2 3G 0 9849. 75 10149. 76 d 3Fy—y 3D3

1 9156. 72 10917. 95 a $H—2 5T 150 0887. 87 10110. 63 ¢ 3Py—z 3Dj
90 9165.22 | 10907. 82 R h 2ho | 9906.39 ) 1009173 S

2h 9909. 98 10088. 07 2z 5Ps—e 3F,

i 9169. 71 10902. 48 2 385—¢ S, 3 9916. 63 10081. 31 b 3Dy—y 3F

9 9186. 16 10882. 96 b 3D,—y 3G 1 9920. 03 10077. 85 d 3F—x °D3

150 9189. 20 10879. 36 ¢ 3P—2z%F3 5 9946. 83 10050. 70 c 31;1-~z ;gz

2 9216. 46 10847. 18 y SPs—e 5G3 924. 90 72 ¢ *Xy—2z '

7 9232.01 | 10828, 91 ¢ 3F,—2 3F3 Lo/ 00 & W a4 2 3Gs—e 3F,

D o

2 9253.42 | 10803. 85 d 3Fy—y D3 30 10082. 93 9915. 03 ¢ 3Py—z 2D}

b o RSN g 1h 10215. 71 9786. 16 d 3P—2z 3P§

4h 9266. 02 10789. 16 b3Dy—a 3D e g

Hleb o ‘ LI 8 10228. 91 9773. 53 a Tg—y 3G3

3 9271. 16 10783. 18 y Ps—e 59, 2O dodoc U

9 0 5 D ST 3 10286. 65 9718. 67 b 1D,—z 3F3
200 9273. 15 10780. 86 23Dj—e 3K, 5 10289, 39 9716, 09 P 58
5h 9280. 75 10772. 04 2 P5—e Ty = : 1A% Y o E—e o

) 8 10303. 56 9702. 72 ¢ 3F—z 3G

1h | 9285.60 | 10766. 41 y iPi— D, 40 | 1051238 | 0509, 81 ¢ 3Fy—2 3G

1 9287. 92 10763. 72 z23D3—e °F; _ d 3P,—y 3D3

1 9288. 60 10762. 93 a 1Fs—y 5F3 4 10630. 05 9404. 72 z $Dj—e 5P,
10 9297. 53 10752. 59 ¢ 3Fy—z 3F3 ; 10649. 0387, 2 Sy 35

2 9300.70 | 10748 93 ¢ 3F—z *F} ‘ 0649, 83 JART. 25 b*H,—z °Fs

= 5 : = y 3F3—B,

1 9307.23 | 10741.39 2 3F5—f 5D, 3h | 10815. 28 9243. 65 d 3Fy—y D3
15 9319. 87 10726. 82 d 3F5—y 3F3 8 11199. 67 8926. 39 ¢ 3F5—z 5G3
50 9322. 77 10723. 48 2 3F3—e 3F; 3 11298. 66 8848. 18 b 3H,—z 3G3

3 9325. 77 10720. 03 z 3F3—e °F, 6 11325. 88 8826. 92 b 3H;—2z 5G§

1 9341. 10 10702. 44 y 3Pi—e D, 3 11483. 91 8705. 45 ¢ 3F—z 3F;




TasLe 4. Strongest unclassified lines

Intensity Wavelength Wavenumber
A em™!
150 2279. 584 43854. 11
80 2306. 911 43334. 68
90 2360. 530 42350. 42
200 2420. 826 41295. 67
100 2450. 560 40794. 65
150 2495. 691 40056. 98
125 2560. 845 39037. 91
100 2570. 973 38884, 13
100 2601. 456 38428. 53
80 2676. 354 37353. 16
250 2735. 669 36543. 32
125 2753. 433 36307. 57
100 2812. 817 35541. 08
75 2998. 346 33342, 00
5 | 3059. 175 32679. 05
|
80 3226. 906 30980. 49
100 3327. 700 30042. 14
125 3332. 051 30002. 92
150 3693. 760 27064. 98
100 4738. 410 21098. 23

Intensity

80
200
125
125
100

300H
150
200H
100
600H

500H
150H
250H
500
100

90
100
300
100
80

Wavelength

Wavenumber

A
4806. 212
4832. 998
4910. 236
4919. 004
4975. 371

5213. 440
5275. 087
5334. 716
5350. 420
5361. 792

5401. 047
5439. 218
5479, 415
5578. 412
5603. 552

6528. 73
7266. 95
7475. 40
7529. 58
7797. 90

cm!
20800. 59
20685. 31
20359. 84
20323. 64
20093. 40

19175. 86
18951. 76
18739. 93
18684. 93
18645. 30

18509. 78
18379. 89
18245. 05
17921. 27
17840. 87

SN
(9}
&

251

Wasninaron, D.C.

(Paper 63A3-17)
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