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An analysis of Ni II based on 4300 observed lin es is prese nt ed. Th e low s tru c tures are 3d", 3d8 4s 
a nd 3d' 4s' whic h a re now complet e except for 3d8 ( 'S)4s 'S and 3d' 4s ' ' 1',/, a nd the higher of the two 
' 0 te rill s of 3d' 45 '. Long se ri es occ ur suc h as 3d 8 45 to 95, 4d to 8d, 4/ to 7/, 5g to 7g. The analysis 
also includes Illany te rms of the co mplex s tru c ture 3d' 45 4p but only 55 percent of the levels within 
reac h of the hollow ca thode so urce have been found. The ide ntification of the levels of 3d" 4d and 5d 
was ass is ted by the ca lculation s of N. Spector. The 4d' 4s ' leve ls were cal culated by Y. S hadmi, who 
a lso provided ca lcul ated positions for a ll the le ve ls of 3d' 45 4p without whi ch muc h of the ana lys is 
would have been imposs ible. The 3d" n5 and 3d" nd series give a limit of 146532.0 but th e 3d 8 nK 
series gives 146541.56. The latte r has been adopt ed t ho ugh no explanati on of t he di sc re pan cy has 
bee n found. 
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1. Introduction 

Although there can be no such thing as a com pl ete 
analys is of an atomic spectrum , there is no doubt 
that, by any criterion , many of the analyses published 
during Ih e 1920's were quite inadeq uate. There were 
even some which were co mpletely false. This situation 
was in part due to the paucity of available spec trum 
sources. First spectra co uld be fairly well analyzed 
from observations made with ordinary arcs in air or a 
partial vacuum. For second spectra one had to rely 
on more energetic sources such as the conde nsed 
spark under various electrical conditions. Such sparks 
do not in general give sharp lines or any lines due to 
high energy levels. Under those co nditions I analyzed 
three second spectra in the 1920's, namely Cu II, Ni II, 
Pd II [1]1 but I was able to observe only the lowest 
levels and one higher term which provided the means 
for calculating the ionization potential to a first 
approximation. Higher ionizations required still more 
energetic sources and the very high ionizations had to 
wait for the full development of the spark in vacuo. 

With the invention or discovery of the hollow 
cathode discharge by Paschen and its development by 
many physicists for a great variety of purposes, a 
remarkable source of second spectra became available. 
It has the ability to produce sharp lines even from high 
levels and to excite those levels strongly by collisions 
of the second kind between the atoms of the carrying 
gas and the atoms of the element composing part or 
all of the hollow cathode. The excitation is usually 
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limited by the ionization potential of the carrying gas 
and helium is therefore the gas which gives the highest 
excitation. Its ionization pote ntial is unfortunately a 
little small to carry most metals up to double ioniza-

.tion, which corres ponds to the limit of the seco nd 
spec trum. 

After the second Wodd War, I devoted my tim e 
mainly to the analysis of third spectra , one of which 
was Cu II! for which a sliding spark or pulsed hollow
cathode was reasonably adequate. Diffic ulties with that 
spectrum led me to turn to the isoelectronic spectrum, 
Ni II, for help. The elements iron , cobalt , and nickel 
had proved in the past very difficult to excite in a hollow 
cathode [2 1 but with the high power that I had available 
from a co nstant current circuit, I decided to try the 
effect of going to high curre nts and temperatures. The 
result was startling and so mewhat disconcerting, be
cause the number of lines observed with this source 
reached 4500 in place of the few hundred with which I 
had worked in the 1920's. This great increase in avail
able data made it evident that a new analysis of Ni II 
should be made and I therefore undertook it with some 
reluctance. The analysis of Cu III has, consequently, 
been in abeyance awaiting the extended analysis of 
Ni II. 

2. Instruments and Observations 
The whole spectrum was photographed in thi s labo

ratory with the following instruments. 
1. A normal incidence vacuum spectrograph e mploy

ing a grating of 30,000 lines per inch ruled by R . W. 
Wood on glass. It has no metalli c s urface but glass is 
nearly as good as any metal in the short wavelength 
region. This )nstrument gives beautiful spectra from 
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2000 to 500 A on a 16-inch plate, the resolving power 
being limited by the grain of the Ilford Q2 plates used. 

2. A 21-foot Paschen circular spectrograph employ
ing a Bausch and Lomb 30,000 lines per inch replica 
grating, the original of which was ruled for me. Un
fortunately it shows a close satellite which can be only 
partially eliminated at the expense of reducing the are~ 
to 4 inch X 1 inch. The spectra from 2000 to 6500 A 
were taken on this instrument, with suitable Eastman 
plates. 

3. A Wadsworth spectrograph using a grating of 21-
foot radius and 15,000 lines per inch. The grating was 
ruled bv Professor Strong at Johns Hopkins on his new 
engine. It is blazed at about 9000 A in the first order. 
The spectra from 6000 to 11,000 A were taken on this 
instrument. 

4. The Bureau of Standards 30,000 lines per inch, 10 
meter vacuum instrument was used by Dr. KBaufman to 
photograph the spectrum form 500 to 2223 A for me. 
He used a water-cooled hollow cathode source and 
obtained spectra with nearly all the lines I found on 
my smaller instrument. The plates were measured 
by C. H. Corliss and some parts later by myself. The 
importance of these observations can hardly be exag
gerated. In particular the high dispersion allowed a 
differentiation of line widths which led to the discovery 
that about 130 lines were due to the hydrogen molecule. 
Those lines appeared slightly broadened and a large 
number of them could be identified from a paper by 
C. Rulon JeppesenJ3]. There is however, another group 
from 1623 to 1555 A which is not included in Jeppesen's 
paper. The presence of hydrogen bands on the plates 
taken with the vacuum instruments is due to the 
difficulty of cleaning the discharge tube after exposure 
to air while being attached to the spectrograph. On the 
other hand, the amount of hydrogen present in the 
sealed off tube is extremely small. 

All of the plates from my instruments were measured 
by me on either or both of two comparators in this 
laboratory. One is a Hilger instrument of high accuracy 
and the other a Societe Genevoise comparator of 40-cm 
travel but having an accuracy of only about ::t 0.002 
mm. The standards in the region below 2100 A were 
from a minute amount of copper in the cathode and 
from the usual impurities such aso carbon and nitrogen. 
In the region from 2000 to 7000 A the lines of Ni I and 
II [4] measured interferometrically by Burns were used 
wherever possible. They were usually immensely over
exposed but a very short exposure put on after moving 
the occultor about a millimeter could be used with 
some confidence. In the red and infrared , neon lines 
from a slight impurity were very useful. 

The accuracy of measurement throughout the whole 
spectrum is not as great as I had hoped, but the effort of 
remeasurement is too great for me to undertake after 
the several years I have spent on the analysis. The fault 
in the 21 foot grating is certainly partly responsible for 
the inaccuracies. 

3. Sources 

Although the chief source for the Ni II spectrum was 
the hollow cathode tube, both arc and spark spectra 

had to be taken in order to eliminate new arc lines. The 
electrodes for all sources were made of the purest 
nickel available (99.95%). 

A plate of the arc in nitrogen was taken on the 
vacuum spectrograph and many arc lines were 
observed for the first time. Their measurement not 
only allowed me to eliminate arc lines from my lists in 
the Schumann region but they were also of great assist
ance to Miss Weeks of the Harvard Observatory in the 
calculation of wavelengths in absorption spectra taken 
at the Argonne Laboratory. 

The hollow cathode tube was a two liter Pyrex flask 
fitted with ground glass joints for the anode, cathode 
and observation end. The last could be fitted directly 
on to the slit tube of the vacuum instrument or it could 
be closed by a short extension carrying a quartz 
window. The tube was mounted on a moveable gas 
circulation system which included a mercury circula
tion pump, a gas dosing tube and suitable traps cooled 
by liquid nitrogen. The hollow cathode was of about 
1 cm internal diameter and 3 cm long, and was sus
pended from nickel rods by nickel wires. The anode 
was a disk of graphite. Before the system was cutoff 
from the high vacuum pumps the discharge was run for 
hours and even days and refilled with fresh helium until 
the spectrum appeared to be free from every impurity 
except small traces of mercury and hydrogen. The tube 
was operated at a helium pressure of 3 to 8 mm Hg at a 
current which heated the cathode nearly white hot. 
This was always between 0.5 and 1.5 A with a voltage of 
250 to 600. With time the voltage rose slowly and the 
current had to be cut down to prevent melting, which 
occasionally occurred in spite of all precautions. 

Two constant current circuits were available, the first 
being a 2-pha;;e monocyclic network like the 3-phase 
circuit described by Green and Kuper [5]. The second 
was designed and built here by James Brault. It 
employs Sola transformers and transistor rectifiers and 
operates on 3-phase. 

The exposures were made long enough to register 
lines of intrinsically low intensity. This necessitated 
times of 20 minutes to 2 hours with resultant immense 
over-exposure of all the strong lines. The device men
tioned above of putting tails of very short exposure on 
all the strong lines made possible the measurement of 
a great range of intensities on any plate. In some ranges 
shorter exposures were made for special purposes. 
The relative intensities of many of the lines were 
es timated from plates taken with successive exposures 
of 1, 2, 4, 8 , 16, 32,64,128 and 256 s. Table I is a list 
of the 4300 lines on which the analysis is based. 

4. Analysis 

I once made the remark in public that anyone work
ing on the spectra of the atoms of the first or second 
d-periods without consulting the theoretical work of 
Racah and his school would be wasting valuable time. 
In the present case, I avoided much waste of time by 
consulting Y. Shadmi to obtain the most recent 
calculations of the low even levels of Ni II. He re
sponded most generously by recalculating the even 
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T ABLE I. Lines of Ni II 

A{vac) Intensity Wavenumber Transition A{vac) Intensity Wavenumbe r Transition 

727.100 2h 137532.7 3d 2D 2'1, - 7f 4D'2'1, '? 841.056 10 118898.15 3d ' D"I, - 4f 4D"'I, 
737.300 5 135630.0 3d 2D 2'1, - 6f 'F'3' I, 841.205 0 118877.09 3d ' D"" - 4f 4P"' I, 

3d 2D 2'1, -fJf ' D"'I, 844.748 2 118378.50 3d ' D"I,- 5p' 2r2'1, 
738.201 2 135464.5 3d 'D 2'1, -4f" 'G~1' 1' 45 2 F ;I I /2 -7p 2G~ l h 

738.548 1 135400.8 3d 20 2 1/2 -4[" 2F'3;'2 845.033 3 118338.57 

744.636 2 134293.8 3d 2D " I, -fJf 4D'2'1, 849.086 5 117773.70 
744.867 5 134252.2 3d 2D " I, - 6f 4P''' /, 849.398 5 117730.44 

3d 'D 2'1, - 6f 45''' /, 854.604 3 117013.26 
745.640 1 134113.0 3d 2D " I, - 6f 4D''' /, 855.282 5 116920.50 45 2F 3'1, -7p 4F~" /' 

746.241 5 134005.0 3d 2D " I, - 4f" 4D'2'" 858.562 2 116473.83 

746.525 0 133954.0 3d 2D " I, - 4f" 4 F" 'I, 876.829 0 114047.32 45 4 F 4'1, - 6p 4 r 4' 1, 
752.403 0 132907.5 3d ' D " I, --4f' ' D"' I,? 881.608 2 113429.10 45 4F 4'1, -6p "D'3'" 
752.626 4 132868.1 3d 2D " I, - 4f' ' F'3'I, 882.337 1 113335.38 

767.898 1 130225.6 3d 2D 2'1, - Sf 2 r3'1, 888.818 5 112508.97 45 " F ,Ii 12 - Sp I I 40°3 1/2 

771.626 1 129596.5 3d 2D " I, - Sf 4C'2'1, 893.630 3 111903.14 

776.000 3 128866.0 3d 2D 2'1, - Sf 4 F'3 'I, 894.004 2 111856.32 45 ' 2D 2 11:z- w 2 Do'I /2 

776.078 5 128853.0 3d 2D 2'1, - Sf 4D"'I, 895.093 1 111720.23 45 4 F 3 112 - 5p" 40°2112 

795.506 10 125706.15 45 4F 4'1,- V 4G~') 1 /2 895.458 15 111674.70 45' 2D 2 1/:z - w 2D o21/2 

797.074 200 125458.87 45 4F4'1,- v 4F~1 /2 896.168 5 111586.22 45' 20 11/2 - W 2poll /2 

797.088 150 125456.66 45 4 F " 1,- S 4D o31 f2 898.716 2 111269.86 45 4 Ftl l2 - 5p" 40°11 /2 

798.518 30 125231.99 3d ' D " /, - X 4 s o' 1/2 898.821 5 111256.86 

4s 4F 4'1,- V 4G ~'> 1 /2? 900.510 00 111048.18 4s ' 2021 /2 - S 40°11/ 2 

799.145 2 125133.74 45 4F 3'1,- V 4 F31hz 901.007 10 110986.93 4s ' 20 (1 /2 - w 2D; ,/z 
802.292 100 124642.90 45 4F3'1, - S 40°2 1/ 2 

901.737 2 110897.08 45 4F"/,-5p" 'D'O' I' 
803.064 15 124523.08 45 4F 3, ,, - v 4 F~l f2' 901.999 50 110864.87 4s ' 2D2 1/2 - S 4D02 t f2 

805.168 150 124197.68 45 4F 3'1,- V 4 F 031f2 902.687 1 110780.37 
806.188 30 124040.54 45 4F 2'1,- S 40°11/2 902.996 75? 110742.46 4s ' 2D21 /2- S 40°31 / 2 

807.391 0 123855.73 45 ' F " 1, - S 40°2 1/2 904.205 2 110594.39 4s " "P11 f:z - W z p o' 1/2 

808.933 5 1236 19.63 45'F " /,- s 40'0 1/2 904.986 1 110498.95 45 ' F 41/, - 4f 'H~"" 
809.772 0 12349 1.55 45 4F " /, - s4D ~'/2 45 ' 20 I I ll!: - 6/ "0°2 1/2 

810.292 20 123412.30 45 4 F 21/2- V 4 F 031/ 2 
905.634 100 110419.88 45 ' 2D2 1/:z- v4F3112 

811.389 2 123245.45 905.696 3 110412.32 4s' 2011 /2 - w2 F o21/:z 

812.388 100 123093.89 45 4F " 1, - v 4 F 02 1/ 2 
906.123 15 110360.29 45 ' 2D " Iz- S 40°21/2 

813.602 2 122910.22 906.237 2 110346.41 4s ' 1 "PZ II!/:- W2poll 1'l 

814.050 5 122842.58 45 ' F 3'1, - 6p ' 2F'3'1, 906.730 1 110286.41 

815.570 5 122613.63 4s 4 F 2112 - 4f ' 2 F o21/2 906.906 1 110265.01 

816.024 8 122545.41 45 4F" I,- Vol F 021/ 2 907.630 50 110177.05 4s' 2D 11/2- s 4DoZI / 2 

816.150 30 122526.50 45 4F "1, - v 4 F Ol1 /2 907.692 10 110169.53 4s 4F4'1,-5p ' 2 F~l ' I ' 

816.156 150 122525.60 45 2F 3'1,- V 2G~ 1 12 908.258 40 110100.87 4s ' ZD :! I/2 - v 4 F o2 1/2 

816.864 1 122419.40 908.584 20 110061.37 4s' 2D zll2- w Z F:~ ' / 2 

817.884 1 122266.73 45 4 F "'I, - 7p ,coS'I, 909.683 10 109928.40 4s" 4P Z1 /'J.- w 2D o' I/2 

819.090 5 122086.71 4s 4 F 4'1, - 7p 4D03'1, 91Ll87 15 109746.96 4s" 4P ZII2 - w 2D o2 1/'J. 

821.612 1 121711.95 4s 2 F "'I, - 8p 'C'''' I, 913.187 2 109506.60 45" 4p'I /2 -6j 4Doz , /'J. 

821.634 20 121708.69 45 2F 3'1,- v 2D 02112 913.279 3 109495.56 4s" 4p 11 /2 - S 4Dcol /2 

821.875 1 121673.00 913.678 75 109447.75 4S " 4 P OI /2- 5 4D col /2 

823.277 3 121465.80 913.909 15 109420.08 45 "4P' II'J.- wZr21/2 

824.856 2 121233.28 4s 2 F 31/2 - W 2D 021 /2 914.343 50 109368.15 4s " 4 P 11/ 2 - 5 4D c'I !'J. 

828.152 10 120750.78 4s Z F 2112 - 4f / , zG~1112 914.743 40 109320.32 45 " 4POI /2- s4DCtt /2 

828.786 1 120658.41 4s 2 F 31/2 - W 2 F OZI/ 2 915.471 1 109233.39 45 'F :P /, - 5p' 2F'3'1, 

830.677 2 120383.73 915.877 75 109184.97 4S"4P 1l/'J. - s 4D cz,/:.! 

831.475 2 120268.20 3d 2D2'1, - 4f 2F'3'I, 915.920 30 109179.84 4s 4F '1i /2 - W 4 F C4 112 

834.059 100 119895.59 4s 2 F ;u /2- WZG~t / 2 916.449 1 109116.82 45 ' 2D z l / 2 - v 4 p cI I/2 

835.739 0 119654.58 3d ' D " I, - 4f 'F''' /, 917.017 10 109049.23 4s 4F : ~l / 2 - 5p' 2FoZI/2 

835.983 75 119619.66 4s 2 F 31/2 - W 2 FC31!2 917.962 15 108936.97 4 s " " P 2 1/2- s 4Dc2 112 

836.954 1 119480.88 4s 2 F 31 /2 -4f' 2H~ 1 12 918.022 3 108929.85 

837.624 50 119.385.31 45 2 F 2'1, - W 'G °3'1, 918.946 4 108820.32 
838.224 10 119299.85 4s 2F 21/2 - 6f 4D c21 12 918.994 150 108814.64 45 " 4PZl /2- s 4D :11/2 

838.524 1 119257.17 920.451 10 108642.39 4s 4 F ;H f'J.- w4 F \ lf2 

838.834 50 119213.10 4s Z F 21 /2 - W 2F021/2 921.228 2 108550.76 
840.878 5 118923.32 3d ' D 2'1, --4f 4 F'3'1, 921.299 1 108542.39 4s 4 F :11 /2 - Sp I 2DoZI /2 
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T ABLE I. Lines of Ni II - Continued 

X{vac) Intensity Wavenumber Transition X{vac) Intensity Wavenumber Transition 

921.730 75 108491.64 451/ 4p 2 1/2- V 4 F "3 I/'l 968.784 20 103222.18 45' II ~G;1 1 12- V 2G~11 / 2 

922.176 5 108439.17 971.415 50 102942.61 45'2D 1 1/2 - X 4 S "]l/Z 

922.331 15 108420.95 4S '1 4P 11 /2 - V 4F"21 /"J. 973.121 1 102762.14 4S'11 2C .1,/2 - Bp 4Go41/ Z 

922.571 1 108392.74 977.276 10 102325.24 
924.710 1 108142.01 45 2F 31 /2- x2G"41 /:z 978.108 25 102238.20 

924.783 10 108133.48 4S"4PZI /Z- w2F:~1 12 980.290 3 102010.63 
924.912 20 108118.39 45 'F 4'/, - v 4D:1 1/2 981.768 50 101857.06 4s"'2G;1112- w2G~\l 1 2 

925.100 2 108096.42 983.004 3 101728.99 
925.544 3 108044.57 983.431 1 101684.82 4S'I':!G;~1 /2- w 2 F ":'!! I :.! 

925.578 1 108040.60 983.592 2 101668.17 45 4F 2 1/2 - Y 4G~l> /, 

927.820 5 107779.53 45 'F ,./, - 5p' 2PO,./,? 985.918 10 101428.31 
928.953 3 107648.07 4S4F21 /2.-Sp'2D"tl /2 986.992 2 101317.94 
929.586 1 107574.77 987.339 4 101282.34 
929.681 3 107563.78 45 4F". /, - v 4D"Zl /2 988.338 10 101179.96 
929.831 5 107546.42 4s 4 F 2 1f:z- v4D "11 /2 990.626 100 100946.27 4s' II 2G 4 1/ 2 - W 2G~l f 2 

930.351 10 107486.31 992.516 20 100754.04 45 'F " /,- y4F~1i / 2 

930.707 3h 107445.20 993.128 15 100691.96 45'F;l>/,- y 'G~. /, 

931.191 Ih 107389.35 451/ 4p 2 I t:!- V 4P"1 1/ 2 993.341 1 100670.36 45' II 2G 4 1/ 2 - W 2 F~~ ' / 2 

931.501 2 107353.62 45 2F;)./, - 5p" '03,/, 994.867 lOh 100515.95 4s 'F"./,- y4F~,, /, 

932.321 2 107259.19 995.256 30 100476.66 

933.339 2 107142.21 3d 20 2'/, - 5p 20°,. /, 995.445 4 100457.58 4s 4 F t ,/2 - y 4 FO,./, 

933.421 1 107132.79 995.453 3 100456.78 45 4F ,. /,- y4 F "II /2 

933.866 1 107081.74 3d 20 2 , / , - 5p 'F,. /, 997.974 1 100203.01 4s 2 F;~ ' 12- X 4G~1 12 

935.085 2 106942.15 1004.170 5 99584.73 

935.200 1 106929.00 1005.021 8 99500.41 

936.188 1 106816.15 45 'F 4' /,- x4G31/ 2 1006.712 1 99333.27 

936.704 ,15 106757.31 4s 4 F 3 1/:z- w4G"41 /2 1008.218 10 99184.90 

939.276 30 106464.98 45 4 F 41 / 2 - W 4G"51 /2 1016.622 20 98364.98 

940.886 20 106282.80 3d 20 " /, - 5p 4GO,./, 1016.677 8 98359.66 

941.972 10 106160.27 4s 4 F 2 1/2 - w4G"31/2 1019.067 5 98128.97 

4S4F11 /2- w4G"21 /2 1021.060 5 97937.44 

941.996 4 106157.56 1023.961 3 97659.97 4s' 2D 11 / 2 -4p 1'4 S"11/ '}. 

942.360 2 106116.56 1023.999 15 97656.34 

942.587 5 106091.00 1024.720 50 97587.63 4s' F,. /,- y 6D~l f2 

944.343 1 105893.73 45 '1 2p 11 /2 - W 2D ol l /2 1025.591 2 97504.75 

944.634 30 105861.11 3d 20 2'/, - 5p 20°2,/, 1025.641 5 97500.00 

944.842 10 105837.80 3d'O ,./, - 5p 'F~,.{, 1026.981 5 97372.78 

945.965 75 105712.16 55" 2P 11 /2 - W 2Do2 1/2 1028.208 20 97256.59 

946.657 15 105634.88 3d'O 1> /, - 5p 20°,,/, 1031.306 1 96964.43 45" 4POl /2-5p " tDOI1 /2 

946.769 3 105622.38 4s 1 1 1 2G 41/2 - 9p 4Fo4 1/2? 1032.749 2 96828.95 

947.195 2 105574.88 3d'O 1> / , - 5p 2F02 . /, 1033.443 10 96763.92 4S '1 4P2 1/2 - 5p'l tDOI1 /2 

949.024 0 105371.41 45 " 2 P 01 /2 - w 2D o}I /2 1034.155 15 96697.30 
949.137 1 105358.87 4s 4F ... /,- X 4Go4 1/2 1034.249 10 96688.52 45' tD 11 /2 - Sp /I 4 P~I / 2 

952.027 1 105039.04 4s"12G:31/2-8p2Go31 /2 1036.182 2 96508.14 4s 4F;I>/, -5p 'F~). /, 

952.266 8 105012.67 45 'F 3 ' /, - 5p' 2F03 ./ , 1038.866 5 96258.80 45 4F ,./, -5p 'Go •• /, 

952.340 1 105004.51 45 4F,.{,- x 4 F o2 1/2 1040.668 1 96092.12 

953.033 10 104928.16 45 4F 4./,- x 4 F o4 1/2 1042.704 2 95904.49 45 4F ,./, - 5p 'G~. / , 

45 4F,. /, - X 4Fo11/2 1044.349 30 95753.43 45 ., F, '/, - 5p 'G~,. / , 

953.937 2 104828.73 45 2F :~1 / 2 - Sp 2Fo2 1/ 2 1044.871 2 95705.59 45' F ,./, -5p 4Fo,./, 

954.911 1 104721.80 4s 4 F 3 . / , - x4Fo3 1/2 1045.073 15 95687.10 45 4 F ,./, - 5p 4 FO,,/, 

955.601 10 104646.19 3d 20 2'/, - 5p 4 F3./, 1045.813 5 95619.39 45 4 F " /, - 5p 4G02./, 
956.912 3 104502.82 3d 20 2' / , - 5p 40'2' /' 1046.537 8 95553.24 45 4 F 2./, - 5p 4 F02./, 

959.931 5 104174.15 4S '11 2G 4 1/2 - 8p 2Go4 1/2 1047.497 1 95465.67 
960.261 5 104138.35 4S '1 2p 11/2 - v 4F'2 I/2 1048.400 6 95383.44 4s 'F,./, -5p 4G~,, /, 

960.269 5 104137.49 1048.936 1 95334.70 4S'2D21 /2-5p '2poll /2 

961.516 1 104002.43 1048.982 3 95330.52 4S'14POI/2-5p' 14poll /'J. 
962.526 1 103893.30 4S 'I ' 2G 41/2 - 6p' 2F~u / 2 1049.051 1 95324.25 45 4 F 2 ./, - 5p 40 °, '/, 
962.750 1 103869.12 4S'" 2G :JI /2 - 6p I 2F~11 /2 1049.137 8 95316.44 4s 4 F". /,-5p 4F~,, /, 
963.855 15 103750.04 1049.755 100 95260.32 45 4 F ,./, - 5p 40~l> /, 
965.470 20 103576.50 4s"'2G 41/ 2 - v 2Go4 1/2 1050.718 3 95173.01 45 4 F"./, - 5p 40 °2 ,/ , 
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T ABLE I. Lines of Ni II - Continued 

A{vac\ Intensity Wavenumber Trans ition A{vac) Intens ity W avenu mber Tran sition 

1052.534 10 95008.81 4S '1 4P11 /2 -5p'l 4P °:'!! I\! ll61.927 1 86063.93 4S',1 :!C .ll f2-5fJ 1 F~1 1 /2 
l052.983 2 94968.29 4s 4 F "'I, - 5p 4G~' I' 1162.361 1 86031.79 
1053.729 15 94901.06 1162.492 8 86022. 10 
1055.246 15 94764.63 4s'2D;!1/2-5p' 20 °2 1/2 1162.601 1 86014.03 
1055.29] 30 94760.59 4s" 4p :!1 /2 - 5p' I 4P;1/2 1162.748 150 86003.16 4s " F"'I,- Z "GO;,") II :! 

1056.837 2h 94621.97 1163.645 50 85936.86 4s 4F';!1 / 2 - Z"C; ll2 
1062.243 1 94140.42 1163.729 8 85930.66 45 ' '2D 21 / 2 - z Gpo'l / '}. 

1062.965 1 94076.47 45' 2D 11/ 2 -5p' :lD °:!l ! '}. 1163.880 4 85919.51 
1066.476 1 93766.76 1164.279 150 85890.06 4s 4 F" I,- Z" F~1I /2 
1070.590 10 93406.44 4s" 4P;!l /Z -5p' :!pO] 1/2 1164.574 100 85868.31 45 :! F :1l /2 - Z :! F711/2 

1074.224 1 93090.45 1165.646 5 85789.34 
1075.551 3 92975.60 45 " 4Pl 1/'}.-5p' iDol1 / '}. 1165.798 12 85778.15 45 4 F.2 1/ 2 - Z 4 F Oil ! '}. 

1076.006 2 92936.28 45 ' 1 4P :!1 /Z - w4F~1 1 / 2 1167.030 25 85687.60 4s 4F"'I, - Z 4G~1/2 
1077.163 4 92836.46 45 '1 4p '2 1/ 2 - Sp' :!D°:,! 1/2 1167.803 10 85630.88 4p 40 :"1, - 9s 4F " 1, 
1081.035 200 92503.94 4s'" :!G-II /'l- y:!H~-) ' / 2 1168.040 75 85613.51 4s:!F:!1 /2 - Z:!F~ 1 /2 

1085.441 150 92 128.45 4S',1 :!G;lI /2 - y:!H~1 1 2 1169.919 3 85476.00 
l086.503 4 92038.40 45:! F ;!I /2 - Sp :!G ~11 / 2 1170.169 20 85457.74 45 4 F' :! 1/2 - Z 4G~11 1 2 
1091.407 4 91624.85 4s ~ F " I, - 5p 'G:"I, 1171.117 15 85388.56 4s 4 F, '1,- Z 4C; .!2 
1099.471 I 90952.83 45:! F';11 /2 - Sp 40;1 /2 1171.291 100 85375.88 45 4 F:11 /2 - z "F'711 /2 

1101.893 2 90752.91 1173.121 1 85242.70 4s' 2D1 1/2 - Z HpO] 1/2 

1101.956 5 90747.72 4s' F"'I, - 5p 4G~" I ' 1173.298 50 85229.84 4s " F" I,- z" t ..... o, ' /2 

ll04.602 1 90530.34 4s ~ F"'I, -5p 4 F~ ' I' 1173.477 75 85216.84 4s 4 F" I,- z "F°:! ' /z 

1105.315 1 9047l.95 1177.006 1 84961.33 4p "0 :"" - 4d" 4 F ., 'I, 
ll08. 729 30 90193.37 1177.109 50 84953.90 4s 4 F;~,/'l- Z 4 F~l /2 
ll09.022 1 90169.54 1178.224 8d 84873.50 

1114.260 2 89745.66 1178.571 30 84848.52 4s :!F:! 1/2- z :!G ~~ I /Z 
1116.557 40 89561.03 4s" :! PI I/2- 5p' :! P~ )l / 2 1180.271 150 84726.30 4s :l F;Ph- Z:!G~I / 2 
1118.404 20 89413.13 1181.075 30 84668.63 4s 4 F' 1112- z4F~ ' /z 
1118.547 25 89401.70 1181.620 15 84629.58 4s' :l D :! " Z- Z 45°11/2 

1118.921 10 89371.8] 4s" :lPll/z-5p' :l P 011/2 1182.169 75 84590.27 4s ' I r :!ll2- z 4 F~i 1 /2 

1119.330 75 89339.16 4s'" :lG;1 1/2 - X:!G~P /2 1184.512 20 84422.95 4s :l F:! 11'1.- Z :! F7~ 1/2 

ll21.162 125 89193.18 4s'" :! G-I1 /2 - X:!G~l / z 1184.980 3 84389.61 4p 4G~" I ' - 8d 4G" I, 
1123.113 2 89038.23 45" :! p 011'1. - 5p' :! P 71112 1185.146 2 84377. 79 4p "G~" I' - 8d "H "I, 
ll27.112 4 88722.33 1186.347 1 84292.37 
ll27.486 5 88692.90 45" :lP J I I'l -5p' :!Do1112 1186.933 8 84250.75 45' , 4 P I ' 12 - z{;P~ 1/2 

1133.730 75 88204.42 45 :l F ;~, /'l- Z :!O ;'/2 1186.993 1 84246.50 4p "G~, 'I, - 8d 4B, 'I, 
1134.533 150 88141.99 4s 4 F 011"/2 - Z 4D~j1 /2 1187.102 20 84238.76 4p 4G; 'I, - 8d 4H';' I, 
1135.412 1 88073.76 1187.608 15 84202.87 4S "4p()'h- ZH p O'112 

ll36.360 1 88000.28 1190.442 1 84002.41 4s" 4 P t lh- ZIiP~ 112 

1137.091 100 87943.71 4s"F al f'l- z 4D~ 1 / 2 1192.306 5 83871.09 4p 4G~, '" - 9s ' F"'I, 

1138.547 10 87831.24 1192.596 00 83850.69 4p "D; '12 -5d " 4 F :! lf2 

1139.009 3 87795.62 s:!"F.J' /'l -6p"4D~~ 1 12 1192.983 3 83823.49 4p "G~ 'h - 9s " F" I, 
1139.638 75 87747.16 4S :lF':!1Iz- Z:!ooJ' /z 1193.028 2 83820.33 
1140.459 75 87683.99 4s 4F :!1 /2- z"D~ 112 1193.267 5h ? 83803.54 
1141.579 2 87597.97 1194.857 15 83692.02 4p 4G'5 'h - 9s 4F" I, 

1141.891 1 87574.03 1200.077 ] 83327.99 
1143.397 50 87458.69 4s 4F " 1, - Z 4D~)1/2 1200.307 1 83312.02 4p 40~ ' 1 ' - 8s ~ 1"'1, 
1144.874 5 87345.86 1201.002 3h 83263.81 4p ~G~ ' I ' -9s 'F",,, 
1147.633 1 87135.87 4s 4F" I, - z4Do1' /2 1201.119 8 83255.70 s24 F a 'h- 4f"4F~ lh 

1149.239 1 87014.10 1201.838 5 83205.89 4p 40~' 1' - 7d ' F" 'I, 

1153.439 2 86697.26 1201.957 3 83197.65 4p 4F~' h - 8d"G"I, 
1154.416 150 86623.89 4s 4 F 4'1, - Z "Go"'l /Z 1202.452 8 83163.40 4p 40~ ' 1' -7d " F ~ ' I' 
1156.319 2 86481.33 1202.511 10 83159.32 
1157.132 1 86420.56 1202.911 3 83131.67 4p 40°" 1, - 5d" "F~ 'I, 
1158.830 100 86293.93 4s :! F :l1 /z - Z:!G~1 12 1204.102 30 83049.44 4p 40~" 1 ' - 7d " 1"'1, 

1159.510 150 86243.33 4s"F,,,,,- z 4G~u 1 2 1205.088 15 82981,49 4p 4D~, 'I, - 7d 4P~' I' 

1160.776 2d 86149.26 4p 40:" I,- 8d ' 0 "'I, 1205.201 1 82973.71 4p "G:" I, - 9s " F"'I, 
4p 'O~" I' - 8d 4P~' I' 1205.266 20 82969.24 4p 40:"1, -7d 40"'1, 

1160.823 1 86145.78 1205.314 8 82965.93 
1161.297 15d 86110.62 1205.552 10 82949.55 4s' , 4 PI 112 - Z 4 5~ 1/2 
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TABLE 1. Lines of Ni II - Continued 

A(vac\ Intensity Wavenumber Transition A(vac) Intensity Wavenumbe r Transition 

1206.246 7 82901.83 45" 4POI /2- Z 45°11/ 2 1236.799 25 80853.88 4p 4G~" /' -8s' F" I, 
1207.567 0 82811.14 S2 4F 21 /2 - 4/' , 4D02 1{2 1237.049 10 80837.54 4p 4G~" I ' - 8s 'F " 1, 
1207.620 4 82807.51 52 4F 4 1/ 2 - V 4Fo4 1/2 1237.247 1 80824.60 4S"4PtI /2-Sp2Do21/2 

1207.654 3 82805.17 52 4F 41 /2 - s 4D~11 /2 1237.260 1 80823.76 4p 4 ~~' 1' -7d 4G" I, 
1208.433 1 82751.79 4s' ' 0 " 1, - 5p 2Do" I,? 1237.961 4 80777.99 

1209.170 7 82701.36 4S" 4P Z1 /2- Z 4s011 /2 1237.976 8 80777.01 4p 4F~ ' I' -7d'F PI, 
1209.492 1 82679.34 4p 'Fo" l, - 9s 4 F 3'1> 1238.919 1 80715.53 4p 4G~" / ' -7d'D" I, 
1210.192 10 82631.52 4p 4F04•1, -9s 4 F 4'1, 1239.061 25 80706.28 S24F:\II2-4j'2D; '12 
1210.729 3 82594.87 4p 4G04•1, - 7 d 4H 4'1, 1239.506 12 80677.30 4p 'G~' I' -7d'G4•1, 
1210.790 1 82590.71 4p 4G04•1, - 7 d 2H 5'1, 1239.832 60 80656.09 4p 'G~' I ' -7d'H, ." 

1211.403 1 82548.91 4p 40 °°'1, - 5d" 4P 0'1, 1240.012 1 80644.38 4p 'G~ ' I' -7d'F"'I, 
1212.959 0 82443.02 4p 'G".' I, - 8d 4H 5'1, 1240.029 2 80643.27 

1213.149 7 82430.10 1240.877 50 80588.16 4p 'G; 'I, -7d'F " 1, 
1213.361 7 82415.70 4p 40 °" 1, - 8s ' F " 1, 1241.189 1 80567.91 4p 4F~"I> -7d 4G"'I, 
1214.104 3 82365.27 4p 4D~" I' - 5d' 2G " 1, 1241.233 2 80565.05 4p 'G; 'I, - 7d'G''' /,? 

1214.153 40 82361.94 4p 40°2 '1, - 8s 'F 3'1, 1241.320 10 80559.40 4p 4 F~"" -7d 'G •. I, 
1214.350 1 82348.58 4p 40 °" 1, - 8s 4F " 1, 1241.548 3 80544.61 45' 2D 21 / 2 -5p4D~11 /2 

1217.180 100 82157.12 4p 40°3'1, - 8s 4 F 4'1, 1241.588 10 80542.02 4p 4F" I, -7d 4H •. I, 
1217.692 1 82122.57 1241.827 1 80526.51 4p 4F~" I' -7d ' F"' I, 
1220.530 3 81931.62 4p 40°2'1, -7 d 4p " 1, 1242.099 30 80508.88 4p 'G~"" -7d 'H. '1, 

1220.950 1 81903.44 4p 40 °2 '1, - 7 d 4 F 3'1, 1242.627 6 80474.67 4p 4 FOp/, - 7 d 4G, '1, 

1221.213 1 81885.80 4p 40 °3 1/2 - 65 I I 4p 2 1/2 1243.093 75 80444.50 4p 4G~ ' I ' - 8s' F,p/, 

1221.289 1 81880.70 4p 4G02 •1, - 7 d 4G 2'1, 1243.126 6 80442.37 

1221.992 40 81833.60 4p 4G02.1, - 7d 4F PI, 1243.345 1 80428.20 4p 4 FOp I, -7d 4F" I, 

1222.220 1 81818.33 4p 4F03•1, -9s 4F"'I, 1243.622 3 80410.29 4s 4 F 2 1/2 - Z6C;II'J. 

1222.395 20 81806.62 4p 40 '»1, - 8s 4 F " 1, 1243.848 5 80395.67 4p 4G~" I ' -7d 4G •• I, 
1222.678 1 81787.68 4p 4G'3. I, - 8s 2F " 1, 1244.104 3 80379.13 4p 4G~" I' -7d 4F"'I, 
1222.989 1 81766.88 52 4F 3 1/ 2 - S 4D 02 1/ 2 1244.255 5 80369.38 4p 4GO" I, - 5d ' ' F"'I, 

1223.466 2 81735.00 4p 4G04.1, - 8s 2F "'1, 1244.560 50 
; 

80349.68 4p 4G~' I' - 8s 4F " 1, 

1223.643 5 81723.18 4p 4G~l> / ' - 7d 4G 3•1, 1244.811 100? 80333.48 

1223.775 1 81714.37 4p 4G'3 .I, - 7 d 2G 4'1, 1245.977 1 80258.30 

1224.033 75 81697.14 4p 4G03•1, - 7 d 4H 4'1, 1246.598 150 80218.32 4p 4G; 'h -8s 4F " I, 

1224.268 1 81681.46 4p 4G03•1, -7d 2F 3'1, 1247.333 20 80171.05 S2 4F '2 1/ 2 - v4F~1 / 2 

1224.839 2 H? 81643.38 45 I 2D 11 f2 - 5p 4Do1 1/ 2 
1247.509 6 80159.74 4s 4F" I,- z 6G~\I f2 

1226.628 25 81524.31 4s 4F 4'1,- Z 6Go4 1/2 1247.568 1 80155.95 4p 'F~ .. " - 9s 4 F "." 

1227.267 15 81481.86 4p 40°, '1, - 8s 4 F " 1, 1248.413 9 80101.70 4p 4Fo •. I, -7d 4G •• I, 

1227.491 5 81466.99 4s 2F 3'1,- Z4c o4 1/2 1248.467 10 80098.23 4p 4G~' I ' - 8s 4 F" I, 

1228.581 0 81394.71 4s' 20 " 1, -5p 40°2'1, 1248.844 4 80074.05 

1229.684 10 81321.70 52 4F 3 112- V 4Fo31 /2 1249.101 100 80057.58 4p 4F~' I' -7d 4G" I, 

1230.116 8 81293.15 4p 4G04.1, - 7 d 4G 4'1, 1249.213 8 80050.40 4p 4 F~' I' -7d 4F " 1, 

1230.367 1 81276.56 4p 4G".' I, - 7 d 4 F 3'1, 1249.369 3 80040.40 4p "F~ ' I' -7d 4H" I, 
1230.782 40 81249.16 4p 4G".' I, - 7 d 4G 5'1, 1250.467 6 79970.12 4p 4 FO •. I, - 7d ' 0 ''' /, 

1230.869 50 81243.41 1250.685 4 79956.18 4p 4Fo" I, -7d'D" I, 

1230.889 25 81242.09 4p 4G".' I, -7d 4F 4'1, 1250.901 1 79942.38 

1231.041 100 81232.06 4p 4G".' I, - 7 d 4H 5'1, 1251.394 10 79910.88 4p 4F;'I, -7d 4G" 'I, 

1232.107 1 81161.78 4p 4G04•1, -7d 40 "'1, 1251.438 16 79908.07 4p 4 F; 'I, - 8s 4 F, '1, 
4p 4G~" I ' - 7 d 4G 4'1, 1252.879 1 79816.17 4p 2D;lf2 - 95 4 F' ;~ 1 1 2 

1232.773 2 81117.93 4p 4G"s 'I, -7d 4G 5'1, 1253.122 50 79800.69 4p ' Go •• I, - 8s ' F"." 
1232.886 3 81110.50 4p 4G"s' I, - 7 d 4 F 4'1, 1253.477 75 79778.09 4s 4F.·I,- z 6D~11 / 2 

1233.036 15 81100.63 4p 4G"s 'I, -7d 4H 5'1, 1253.599 4 79770.33 4s 4F'l>/, - Z 6D~ll f2 

1233.250 150 81086.56 4p 4GOO' I' - 7 d 4H "'1, 1254.290 2 79726.38 4p 40"'1, - 5d' ' P"' I, 
1233.484 10 81071.18 4p 40°2'1, - 8s 4 F 3'1, 1254.346 00 79722.82 5 24 F ;Pf2 -7p :!G~ I '2 
1233.557 100 81066.38 4s 4F 4.,,- z6G~'} l f 2 1254.471 1 79714.88 45 ' I 4 p Ji /2 - Sp 40 ; 1/2 

1234.092 0 81031.24 4p 4G 02•1, - 8s 2F "'1, 1254.721 50 79698.99 4p 4 F7" I, - 8s 4 F " 1, 
1234.375 4 81012.66 4p 4G'2 .I, - 7d"D "'1, 1254.978 7 79682.67 4p 4F~" I ' - 8s " F" 'I, 

1234.659 1 80994.02 1255.034 8 79679. 12 4p :!G~P f2 - 8s:! F21/2 

1235.069 6 80967.14 4p 4GO" I, -7 d 4G "'1, 1255.335 6 79660.01 4p 'G~" I' -7d "0 " 1, 
1235.112 20 80964.32 4p 4G02•1, - 8s 4 F " 1, 1256.029 5 79616.00 S2 4 F"'l f2 - 7p 4G51/2? 

1235.405 10 80945.12 4s 4F 3'1,- z 6G:1 1/2 1256.187 6 79605.98 4p 'G~"/ ' - 7d 'G •. I, 
1236.474 0 80875.13 4p 40°2'1, - 6s" 4p " I, 1256.459 00 79588.75 4p 'G~" I' -7d 4H •. I, 
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TABLE l. Lines of N i u- Conti nued 

I..(vae) Intensity Wavenumber Transition ,,(vae) In tensity Wavenumber Transit ion 

1256.708 1 79572.98 4p 'G ~" I ' - 7d ' F "'1> 1287.329 15 77680.22 4p ' 0 °2'1, - 8s ' F "' I, 
1256.764 1 79569.43 1287.432 8 77674.00 
1256.905 6 79560.51 4p 'F~" I ' - 7d 40 "1, 1289.024 9 77578.07 " P ' F~" I' - 7d 'G " I, 
1256.930 40 79558.93 4p 4Fo, 'I, - 8s "F " I, 1289.298 3 77561. 59 4p ' r,"I, - 7 d 'I' "'I, 
1257.116 8 79547. 15 4p 'Go" I, - 8s 'F "'I, 1289.354 7 77558.22 4p 'G~" I ' - 5d ' 'G "I, 

1257.829 2 79502.06 4fJ 2 D 02 1/2 - 7d 4D 2 1/ t-

1258.303 00 79472. 11 4p 'Go, 'I, - 5d ' 2F 3'1, 1289.369 11 77557.32 4p 2FoZ I/2 - 8s :q ;- :!. I/? 

1259.506 1 79396.21 1289.513 2 77548.66 45 I I 2p 0 1/ 2 - 5p 2DO] II'/. 

1259.886 1 79372.26 4p 41"'1, - 5d ' 'G "'I, i289.656 6 77540.06 4s 4F " 1, - Z 6Fo4 1/ 2 

1261.068 1 79297.87 4p 'G" I, - 7 d 4H 5'1, 1289.682 1 77538.49 4p 'Fo" I, - 7d '0 , 'I, 

1261. 786 12 79252.74 4p 4Fo" I, - 8s 4F 3'1, 1290.442 1 77492.83 4p 2 F"2'1, - 7 d 4G "'I, 
1261.975 10 79240.87 4p 4Fo" I, - 7d 4G 4'1, 1290.908 4 77464.85 4s 4 F" I, - z 6 r2 11'l 

1262.239 8 79224.30 4p 4F~" I ' - 7d 4 F " I, 1291.251 10 77444.28 4p 40 " '1, - 6d 'I' " I, 
1262.979 2 79177.88 4p 4F" I, - 5d ' 2F "'I, 1291.614 10 77422.51 45 4F 2 1/2- z6F~11 /2 
1263.294 100 79158.14 4p 4 FO" I, - 8s 41' '''1, 1292.033 2 77397.40 4p 40°, 'I, - 6d 20, 'I, 

1265.157 14 79041.57 4p 'Fo" I, - 8s 'F " I, 1292.224 2 77385.96 4p 4G~" I' - 6d 2H " I, 
1266.065 1 78984.89 45 'IF 2 1/2- Z 6D ~11 /2 1292.331 6 77379.56 
1266.608 8 78951.02 4p 2F" 'I, - 7 d 'O " I, 1292.669 5 77359.32 
1267.478 6 78896.83 4p ' F o" I, - 7d 2G 4' 1, 1293.232 5 77325.65 4p ' D°, 'I, - 7d '0 2'1, 
1268.007 8 78863.92 4p 2F~\l I ' - 7d ' F "'I, 1293.533 6 77307.65 4p 'D°, 'I, - 6d'O, ' I> 

1268.359 2 78842.03 4s "F "I , - z 60°4 1/2 1294.500 10 77249.90 4p ' 0 °" 1, - 7 d 'P " I, 
1269.059 1 78798.54 4s 'F " I, - Z 6Fo21/ 2 1294.968 2 77221.98 4p ' 0 °" 1> - 7d' F " I, 
1269.917 2 78745.30 4p 2G ~" I ' - 8s "F "I, 1296.126 1 77152.99 
1270.061 1 78736.37 52 4F 41 f 'l - l4D o3 1' z 1296.950 13 77103.97 4p 40°2 'I, - 6d 40 , 'I, 
1270.180 15 78729.00 4p 2G~" I' - 8s 21' '' '1, 1297.087 2 77095.83 4p 40°, 'I, - 6d 4 F 2'1, 

1271.993 1 78616.78 45 ' I 4P 21 f 'l. - 5p 4D; I/2 1297.417 3 77076.22 4p ' D°, 'I, - 6d 4p 0'1, 
1272.080 1 78611.41 4p ' 0 °" 1, - 7 d 'O "I, 1297.442 1 77074.74 
1272.634 2 78577.19 1302.246 10 76790.4] 45" 2p 1, /2 - 5p 2D02 112 

1273.488 2 78524.49 4p ' 0 °" 1, - 7 d ' F "'I, 1302.603 1 76769.36 4p 4G~" I' - 6d ' 0 2' 1, 
1273.717 1 78510.37 4p ' Go" I, - 8s 41' "' I, 1303.Q78 4 76741.38 4p 40°"1, - 6d 4P, ' I, 

1274.180 2 78481.85 4p ' 0 °" 1, - 7 d ' F " I, 1303.170 2 76735.96 4p "0 °" 1, - 6d 4 1' '' ' 1, 

1274.270 100 78476.30 4s 4F " 1, - Z li F 41/ 2 1303.237 00 76732.01 4p 4G O"I, - 6d ' G "I, 
1274.802 10 78443.55 4p 'F~ ' I' - 7 d 'G "'I, 1303.283 5 76729.30 4p 2 F~" I ' - 8s 4F "' I, 
1275.640 10 78392.02 4p ' F~" I' - 8s ' F "'I, 1304.555 1 76654.49 4p ' F' \l I, - 5d ' ' F 3'1, 
1276.602 2 78332.95 1304.594 10 76652.20 4p ' Go"I, - 6d 4G " I, 

1276.859 1 78317.18 4p 'F~'! I' - 5d' ' F 3'1, 1305.083 6 76623.48 4p 2 F 02 1/2 - 8s 4F 2 1/2 

1277.086 1 78303.26 1305.169 25 76618.43 4p 4GO" I, - 6d 4H "' I, 
1277.243 20 78293.64 4p 40°, 'I, - 6d ' 0 , 'I, 1306.279 4 76553.32 4p 4GO" I, - 6d 4G "'I, 
1277.344 1 78287.45 4p 'G'3 'I, - 7 d 'G 4'1, 1306.528 1 76538.73 4p 4G~\l I' - 6d ' G , 'I, 
1277.617 1 78270.72 4fJ 2G'3 'I, - 7 d 4 F :\l I' 1306.621 6 76533.29 4p 40°2'1, - 7s' F 3'1, 

1277. 725 2 78264.10 1307.146 10 76502.55 4p 4GO" I, - 6d'F "' I, 
1277.967 18 78249.28 4p 20°, 'I, - 7 d 2p 0'1, 1307.276 50 76494.94 4p 4G,\l I, - 6d 4H .. ' I, 
1278.637 100 78208.28 4s 4F:"I, - Z(iF~1 1 / 'l 1308.714 8 76410.89 4p 2D o11 12 - 8s 4 F 21 / 2 

1279.400 1 78161.64 4p 40°, 'I, - 6d 2F " I, 1308.869 16 76401.84 
1281.056 1 78060.60 4p 20°1 1/2 - Sri ' I 4F 21 /2 1309.079 0 76389.58 4p 2D021/ 2 - 8s 4F :!t / 2 

1281.609 5 78026.92 4p 4F~11 1 2 - 65 I I 4p 2 1/2 1310.358 1 76315.02 4p 20 °''1, - 5d' 'F"'I, 
4p 2Do1 1/ 2 - Sd' I 4F 11 / 2 1310.457 15 76309.26 4p 40~" I ' - 7s 4 F 4'1, 
4p 40°" 1, - 6d'F "I, 1311.152 1 76268.81 4p 4F"" I, - 6d'H 4' 1, 

1281.704 4 78021.13 4p 40°, 'I, - 6d'P 0' 1> 1311.365 5 76256.42 
1281. 723 12 78019.98 4p 'Fo" I, - 8s 2 F "'I, 1313.403 7 76138.09 4p 4G" I, - 6d 4G"'I, 

1281.834 50 78013.22 45 4F 21/2- Z 6FQ~ 1 / 2? 1313.903 2 76109.12 4p 4G04'12 - 6d 4 F :l ' l , 
1282.179 2 77992.23 4p 40°" 1, - 6d 4F " I, 1314.771 12 76058.87 4p "Go" I, - 6d "G "1, 
1282.732 1 77958.61 1314.847 12 76054.48 4p "G04'1, - 6d 4F 4'1, 
1282.825 10 77952.96 4p 40 ; '1, - 6d'P " I, 1315.255 70 76030.88 4p 'G04'1, - 6d "H " 1, 
1283.399 12 77918.09 4s 4F"I, - z 6FQ

Il / 2 1315.558 3 76013.37 4p "Go" I, - 6d ' O " I, 

1283.731 3 77897.94 4p 2Fo"'I, - 7d 4O " I, 1316.502 4 75958.87 4p 40°0'12- 75 'F " I, 
1284.327 25 77861. 79 4p 40 ~" 1' - 6d 4F " I, 1317.045 6 75927'.55 4p 4G05'1, - 6d 4G 5'1, 
1286.338 50 77740.06 4p 40 °" 1, - 6d 40 3 '1, 1317.122 10 75923.11 4p 4GO" I, - 6d 4 F 41 1, 
1286.396 3 77736.56 4p 40 ~" 1 ' - 7 s 4 F " I, 1317.220 500 75917.46 3d 20 "I, - 4p ' " 'F" 'I, 
1286.561 50 77726.59 4p 40°3'1, - 6d 4p " I, 1317.531 15 75899.54 4fJ 4GO" I, - 6d 4H r" I, 
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T ABLE I. Lines of Ni 11- Continued 

A(vac) Inte nsity Wavenumber Transition A(vac) Intensity Wavenum ber Transition 

1318.017 100 75871.55 4p 4G~" I ' - 6d 4H 6 •1, 1351.862 35 73972.05 4p 'G''' I, - 75 2F"'I, 
1319.310 8 75797.20 4p 'G'2'1, - 6d 4G"'I, 1352.237 10 73951.53 4p ' F~" / ' - 6d 'D " 1, 
1320.799 0 75711.75 4p 'G" 'I, - 6d 4F " 1, 1353.606 8 73876.74 4p 4 F oZ' /Z - 75 -IF 2 1/2 

1321.432 3 75675.48 4p ' F" 'I, - 6d 2G 3•1, 1353.821 15 73865.01 4p :!G ~11 /2 - 75 :!F 21 /2 

1321.704 2 75659.91 4p 4D o'I /2 -75 -IF t 11z 1354.023 2 73853.99 4p ' F~" /,- 7s 2F 3'/2 

1322.825 2 75595.79 4/1 ' F'2'1, - 6d 4G 2•1, 1355.849 10 73754.53 
1323. 107 1 75579.68 4p 4G'3'" - 6d'D" I, 1356.318 5 73729.02 4p 4G~" I ' - 75 4F 3'/2 
1323.417 25 75561.97 4p 'F'2'1, - 6d 4H "'I, 1356.469 20 73720.81 4p 2 F~" I ' - 6d 2G " 1, 
1324.475 25 75501.61 4p 2G" 'I,-6d 2G" I, 1356.653 9 73710.82 4p 'F'P/, - 75' F " 1, 
1325. 105 1 75465.72 4p 2G" 'I, - 6d 2F 3'1, 1357.132 11 73684.80 4p 2F~" I ' - 6d 2F 3'1, 

1325.242 1 75457.92 4p 2G''' I, - 6d 4H " 1, 1357.371 5 73671.83 4S " 2p\1 /2 - z 2DO, 1/ 2 

1325.359 100 75451.25 4p 2G'4 .I, - 6d'H 5 •1, 1358.475 25 73611.95 4p 2D2 '1, - 6d 2D " I, 
1325.691 4 75432 .36 4S '1 2p '1 /Z- 5 p 4D oZI12 1358.992 15 73583.95 
1326.292 7 75398.18 4p 4F'3'1, - 6d 'G 3•1, 1360.956 14 73477.76 45 ' 2D' I/2 - z4D021/ 2 

1326.548 11 75383.63 4p ' F;" /,-6d 2G" I, 1361.757 5 73434.54 4p 4F'4 .I, - 75 'F 3·I, 

1326.623 12 75379. 37 4p 2G'3'1, - 6d 2G:" /, 1361.885 50 73427.64 45 ' 2D 2 1/2 - Z 4D~1 1 / 2 
1327. 187 3 75347.33 4p 2D" 'I, - 5d ' 2D 2'1, 1362.926 20 73371.55 
1327.319 20 75339.84 4p ' F'3'1, - 6d 4H" I, 1363.421 3h 73344.92 4p ' D'2'1, - 6d 2F "'1, 
1327.730 8 75316.52 4p ' F'2'1, - 85 4F 3'1, 1363.540 2 73338.52 45 ' I I 2G 41 / 2 - 5p 2Fo31/ 1 

1327.755 50 75315.10 4p 2G'3'1, - 6d 'H " I, 1363.617 2 73334.37 45 ' I 4p 111z- Z 4D oOI / 2 

1328.847 3 75253.21 4p ' D'2'1, - 75 ' F"' I, 1363.861 1 73321.25 
1328.964 25 75246.58 4p ' F" 'I, - 6d'G 2•1, 1364.067 25 73310.18 4p ' F'4 ." - 75 ' F " I, 
1329.857 13 75196.05 4p ' F'P/, - 6d 4F " 1, 1364.202 25 73302.93 4p 2 FOz 112 - 6d 2F 21/ 2 

1331.264 9 75116.58 4p <IG 02 1! :.! - 75 4 F 1 1/ 2 1364.440 1 73290.14 
1332.706 1 75035.30 4p 'G'3'1, - 6d'D "'1, 1364.505 20 73286.65 45' I 4 p 01 /2 - z 4Dol / 2 

1332.766 6 75031.92 4p 'G~" I ' - 75 'F 2' 1, 1364.793 2 73271.18 4p 2D'2'1,- 6d 2P " 1, 
1332.808 7 75029.56 4/1 2D" 'I, - 5d ' 2F 2'1, 1365.048 25 73257.50 4p 2F'2'1, - 6d 'G "'1, 
1333.171 3 75009.13 4p 4G~~1 / 2 - 75 2F 3 112 1365.760 4 73219.31 4p 'F'2'1, - 75 4F 2'1, 
1334. 101 10 74956.84 4p ' F'2'1, - 6d 2D2 ." 1366.947 5 73155.72 4p 2F31/2 - 75 2F 2 1/2 

1334.287 12 74946.39 4p 4F'4 .I, - 6d'G" I, 1367.067 20 73149.30 4S "2P O'f2- z2Dol l / 2 

1334.320 7 74944.54 1367.394 1 73131.81 4p 2G; 'I, - 6d 'G" I, 
1334.656 1 74925.67 1368. 171 10 73090.28 4p 2D" 'I, - 6£1 ' F " /2 
1334.689 1 74923.82 1369.560 1 73016.15 
1335.203 400 74894.98 3d 2D 11/2 - 4p ' " 2FoZ I / 2 1369.651 20 7301 1.30 4S '14Pll lz - z 4DoJ l / 2 

1335.779 18 74862.68 4p ' F" I, - 6d 4F " 1, 1370.136 500 72985.46 3d 2D 2 1/ 2 - 4p I I ZpoJ I/ 2 

1336.201 2 74839.04 4p 'F'4 .I, - 6d'H 5 •1, 1370.549 25 72963.46 4 S"4P OIIz- z 4Dol1 / 2 

1337.958 15 74740.76 4p ' F'4 .I, - 6d'D3.1, 1370.804 4 72949.89 4p 2D" 'I, - 6d 'P 0'1, 
4p ' F" I, - 6d 4G 3'1, 1371.733 1 72900.48 4p 2G; 'I, - 75 2F 3'1, 

1338.195 10 74727 .52 1373.746 4 72793.66 3d 2D 11 / 2 - 4p ' l 4s01 1/ 2 

1338.402 1 74715.97 4p 2 F~" / 2 - 6d 2F 2'1, 1374.075 150 72776.23 3d 2D " I,-4p " 25"0' 1, 

1339.221 3 74670.27 4p ' F'3'1, - 6d 2G 3'1, 1375.822 50 72683.82 4S" 2p \, /z - z 2D 21f2 
1339.394 1 74660.63 4p 'G~" / ' - 6d 2D 2,/, 1377.001 10 72621.59 
1339.487 3 74655.45 4p 'F" I, - 6£1 4F 2'1, 1377.912 7 72573.57 4p 41'3'1, - 75 4F 3'1, 
1340.007 15 74626.48 4p 4G'4 .I, - 75' F 3'1, 1378.578 1 72538.51 4p 2F'2'1, - 6d 2D 2 ' /2 
1340.374 20 74606.04 4p 'F~" I ' - 6d 2H 4./, 1379.586 50 72485.51 4s' ' 4P] I /Z - Z 4D o2 1/ 2 

1341.226 00 74558.65 45 ' I I :lG ;P /2 - Sp 2Fo2 1/Z 1379.980 12 72464.82 4S '2D 2 1/2 - z 4G~u f 2 
1342.242 20 74502.21 4p 'G',." - 75 'F 4.1, 1380.440 2 72440.67 
1343.544 10 74430.01 4p 2G~" I ' - 6d 2G 4." 1380.793 20 72422.15 4p ' D" I, - 6d 'D 2'1, 
1343.642 2 74424.59 4p ' F~" I ' - 6d'D" I, 1381.295 200 72395.83 3d 2D 11 /2 - 4p I I tp ol /:.! 

1344.196 2 74393.91 4p 'G~" I ' - 6d 2F"'I, 1381.423 6 72389.12 S2 4F4 1f2 - 6p 2G~ l f2 

1344.334 1 74386.28 4p 'G ~" I ' - 6d'H " I, 1381.694 4 72374.92 3d2D 21/Z- 4p '12Do]I/2 
1344.614 50 74370. 79 4p 'G" 'I, - 75 ' F " 1, 1382.695 2 72?22.53 4p 2 F', '1, - 6d 'G "'1, 
1345.882 50 74300. 72 3d 2D 2 1f2 - 4p 'l 4 s o11f2 1383.356 1 72287.97 
1346.334 1 74275.77 4p 4G21/ 2 - 7 s 4 F 21 /2 1383.966 00 72256.11 4s I 2D \1 / 2 - 4p 4Gc2 1/ 2 

1348.333 30 74165.65 45' ' D " I,- z 4D~ 1 1 2 1384.327 12 72237.27 4p 2F" 'I, - 6d ' F 2'/2 

1349.594 00 74096.36 4p 2G'4. I, - 6d 4H 5 •1, 45 ' 1 4P 2 1/2- Z 4Do2112 

1349.791 12 74085.54 4p ' F'3 .I, - 6d 'G 4 '1, 1385. 179 1 72192.83 
1350.256 5 74060.03 4p ' F; 'I, - 75 ' F " I, 1385.216 6 72190.91 4p 2 F~1 1 / 2 - 7 5 i F :ll lz 

1350.321 10 74056.46 4p 4F'3 .I, - 6d 4 F 3'1, 1386.063 1 72146.79 4s " I 2G 4 1/Z - 5p 4 F~lI {2 

1351.287 10 74003.52 4s ' 2D 111z - z 4Do2 1/ 1. 1387.745 10 72059.35 4p 'D2 '1, - 6d 4p " 1, 
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l 

i 
I 

:. 
I 

A(vac) 

1387.85J 
1388.796 
1391.761 
1393.330 
1393.867 

1396.695 
1396.790 
1397.480 
1397.858 
1398.009 

1398.612 
1398.758 
1399.026 
1399.361 
1400.644 

1402.379 
1406.970 
1408.796 
1409.612 
1410.219 

1411.071 
1412.868 
1413.679 
1414.299 
1414.444 

1415.728 
1415.846 
1416.060 
1416.660 
1417.007 

1417.553 
1417.699 
1420.674 
1420.843 
1421.913 

1422.320 
1423.212 
1423.786 
1423.994 
1424.890 

1425.025 
1425.579 
1425.604 
1426.783 
1427.448 

1427.782 
1431.270 
1431.492 
1433.745 
1433.893 

1434.317 
1434.373 
1434.493 
1434.546 
1434.688 

1434.837 
1435.348 
1436.165 
1439.094 
1439.283 

Inte nsi ty Wavenumbe r 

5 72053.84 
1 72004.81 
2 71851.42 

100 71770.51 
12 71742.86 

10 71597.59 
14 71592.72 

2 71557.37 
2 71538.02 
3 71530.30 

40 71499.46 
16 71492.00 
80 71478.30 
12 71461.19 
30 71395.73 

20 71307.40 
7 71074.72 

10 70982.60 
15 70941.51 
4 709JO.97 

100 70868.16 
30 70778.02 
10 70737.42 
15 70706.41 

1 70699.16 

20 70635.04 
1 70629.15 

12 70618.48 
0 70588.57 

10 70571.28 

1 70544.10 
10 70536.83 
5 70389.12 

18 70380.75 
1 70327.79 

8 70307.67 
16 70263.60 
11 70235.27 

1 70225.01 
3 70180.86 

10 70174.21 
6 70146.94 
3 70145.71 
5 70087.74 
1 70055.09 

10 70038.70 
8 69868.02 

25 69857.18 
1 69747.41 
1 69740.21 

1 69719.59 
12 69716.87 
14 69711.04 
12 69708.46 

1 69701.57 

1 69694.33 
5 69669.51 

50 69629.88 
8 69488.16 
1 69479.04 

TABLE I. Lines of Ni II - Continued 

Trans ition A{vac) Inte nsity Wavenumber T rans ition 

4p ' D" 'I, - 6d 'F"' I, 1439.352 8 69475.71 

4p ' D', 'I, - 6d' P 0'1, 1443.080 13 69296.23 4p" 4poo, /z- 5d " 40 1 112 

4p 2021 f1 - 7s i F :~1 / 2 1443.838 10 69259.85 4p" 'P'O' I, - Sd " 4Do'I' 
3d 20 21 / 2 - 4p I I 2Do2 1/2 1444.940 1 69207.03 
4p 2F21/2 - 75 2F 21 / 2 1445.098 13 69199.46 3d ' D " I, - 4p" "D" 'I, 

45' 2D z'{2- z4F~1112 1445.460 14 69182.13 
1446.589 20 69128.13 3d ' D " I, - 4p" 'D'2 'I, 

45'112G:II /z-5p "Go41 1z 1450.005 14 68965.28 3d ' D"I,- 4p' ' P" 'I, 
45' I 2p Il fz.- z2Ft'/2 1452.558 15 68844.07 
4p :lDOII , :.! - 75 2F 21 / 2 1453.359 15 68806.12 4p' ' D" 'I,- 5d " 'P" " 

45" " P 21 /Z- Z 4D ~1I 12 1454.292 2 68761.98 S 2 " F tl t :! - 5p" 20 °1 1/2 

1454.852 200 68735.51 3d 2 D 2 1/z - 4p ' 20°2 1/ 2 

3d 20 ]' / 2 - 4p' I :l po] 1! 2 1456.913 16 68638.28 
1457.359 5 68617.27 

52 4F 41 / 2 - 6p 4F~11 /2 1457.863 4 68593.55 4p' 2Foz'/2- 5d " 4D 21/2 

1458.170 4 68579.11 4p' 4D', 'I, - 5£1 'G "'I, 
52 4F 41 /z - op 4G ~')1 1 2 1458.342 4 68571.02 4p ' 2Do1 l/ 2 - 5d " 4POI / Z 

1459.459 4 68518.54 
1459.611 1 68511.40 

4p 2 F~l l f 2 - 7.5 <IF ;11 /2 1459.640 1 68510.04 4p ' D', 'I, - 5d 'G " I, 

3d 2D I' l l!: - 4p" 2 0 °11 12 1459.715 12 68506.52 4p' 'F" 'I, - 5d" ' 0 "'1, 

3d ' D" I,- 4p" 4 D~" " 1459.809 9 68502.11 4p '0" '1, - 5d 'F'''I, 
1460.078 6 68489.49 4p 40 " '1, - Sri 'F " I, 

3d2D21 /z- 4p"4Doll /2- 1460.136 1 68486.77 41' 'D~" " - 5d 'G " I, 
1460.312 1 68478.52 4p ' D', ", - 5d' Po" , 

3d2D21/Z- 4p "4D2'/2 1460.408 2 68474.01 
1461.840 8 68406.94 4p 'l 4poZL/ 2 - 7ei 4D 21tz 

1462.482 8 68376.91 4p ' D'" " - 5d ' P " I, 
4p 20 °11/2 - 7s 4F 2 ' /2 1462.944 20 68355.32 4p 'D~" I' - 5d' F " I, 
4p 'D '" " - 7 s 'F "'I, 1463.113 14 68347.42 S2 4 F 2 112 - 5p' I " D Ol I I '! 

4S"4PI' /2- z4fc21 /2 1464.301 8 68291.97 
45 '1 4P ;l 1/2- z4G~I I I 'l 1464.369 10 68288.80 
4p 'l 4P21Iz-5d" 4 P21 / 'l 1467.265 60 68154.01 3d ' D" I, - 4p' ' D'''I, 
4p" "P'" ,,-5d" 'P" I, 1467.637 10 68136.74 4p' 2Do' !/'! - 05 £1 ' I 4Do' l2 

4p' I 4p°;!l ! :! - Sd 'l "P Il ! 2 S2 2C 41 / 2 - W 2G~II 12 ? 

1467.694 10 68134.09 4p ' 2Do1 1/ 'l - 5d' I 40 2 1/2 

3d '0, ", - 4p" ' D'" " 1467.762 100 68130.94 3d'D" I,-4p ' 'F~" I ' 
S2 4 F :11 / 2 - 6p "Fo"'I'! 1468.268 30 68107.46 4p " D ~" I' - 5d' P " I, 

1468.465 25 68098.32 4p 'D~" I' - 5d "D "' I, 
4p " 4poOI ! ,! - 5d'l 4P 01 / 2 1469.200 10 68064.25 4p ' D''' I, - 5d''D " I, 

1469.601 3 68045.68 4p '2 poOI / :! - 5d " 4D 11 /2 

1469.847 1 68034.29 
4p I I 4POJ llz - S(f I 4p 0 1/ 2 1470.322 1 68012.31 52 4F 2' /2 - 5p'l "D °:!! I'! 

1470.386 2 68009.35 4p' , poo", - 5d" "Do." 
1470.666 5 67996.40 4p ' 2D2 1/2 - 5d 'l 4 F 11 /Z 

1471.466 10 67959.44 S2 4F 1' /2 - 5p'l 4DOI I'! 

4p' , ' P 'O' I, - 5d' , 'P " I, 1471.961 1 67936.58 4p "0'0'" - 5d 'P 0'1, 

52 4F 4 1/2 -Sp'l 4D ~1I / 2 1472.571 10 67908.44 4p '0'0'" - 5d'F " I, 
4p" 4pOp ! '! -Sd 'l 4D 11 / 2 1472.835 5 67896.27 4p I 2DD! l /,! - 8s 2F '2 1/2 

1472.889 2 67893.78 S2 4F 41 12 -4/ 4G ~'"jI / 2 ? 

1473.249 1 67877.19 4p ' ' D', ", - 7 d '0 2'" 
4p 'l 4po2 1/2 -5d'l 40 2 112 1474.312 1 67828.25 
4p " 4po11/ 2 -5d'l 4DOl / z.? 1474.597 4 67815.14 4p "G'"", - 5d ' H 5'" 
4p " 4pOI1 /2-5d" 40 21/ 2 1474.901 2 67801.16 
4p" 4poOI /2 -5d" 4FII / '/. 1474.910 1 67800.75 4p' 2 p o\l f2 - Sd'l 4F 2 111. 

4p" 4poO, / 2 -5d 'l "PO ll '! 1475.270 3 67784.20 s::! 4F 11 /2 - Sp 'l 4Dol l /2 ? 

4S4P21 /2 - Z 4F~P / 2 1475.645 1 67766.98 4p' 2 p oll /z -5d " 4FI' /Z 

4p"4P0211z-5d " 40:11/ 2 1475.734 3 67762.89 52 2C 41 /:t - 9p" F O"I /Z 

1475.801 2 67759.81 4p' ' P" 'I, - 5d" "P o", 
4p" 4po21 /Z-85 2 F 21 /z 1476.043 25 67748.70 4p 40'0'" - 5d "0 0';' 
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A(vac) Intensity Wavenumber 

1477.063 1 67701.92 
1477.227 4 67694.40 
1477.264 1 67692.71 
1479.443 10 67593.01 
1480.274 4 67555.06 

1480.331 30 67552.46 
1481.091 75 67517.79 
1481.210 9 67512.37 
1481.560 15 67496.42 

1481.744 15 67488.04 
1481.883 12 67481.71 
1481.898 4 67481.03 
1481.982 10 67477.20 
1482.240 100 67465.46 

1482.393 8 67458.49 
1483.277 40 67418.29 
1483.554 15 67405.70 
1483.760 1 67396.34 
1484.227 25 67375.14 

1484.592 1 67358.57 
1485.185 10 67331.68 
1485.375 60 67323.07 
1485.987 2 67295.34 
1486.372 5 67277.91 

1486.668 7 67264.51 
1487.242 50 67238.55 
1487.438 5 67229.69 
1487.455 6 67228.92 
1487.778 5 67214.33 

1487.970 2 67205.66 
1488.109 1 67199.38 
1488.730 (6 67171.35 
1488.845 5 67166.16 
1488.896 100 67163.86 

1489.079 35 67155.60 
1489.729 5 67126.30 
1490.262 7 67102.29 
149 l.l 76 5 67061.17 
1491.308 4 67055.23 

1491.588 4 67042.64 
1491.776 6 67034.19 
1491.823 3 67032.08 
1491.899 40 67028.67 
1493.022 15 66978.25 

1493.315 2 66965.11 
1494.151 50 66927.64 
1494.236 6 66923.83 
1494.701 10 66903.01 
1495.383 40 66872.50 

1495.570 20 66864.14 
1496.308 10 66831.16 
1496.409 2 66826.65 
1496.463 1 66824.24 
1498.734 1 66722.98 

1499.704 15 66679.82 
1500.437 200 66647.25 
1500.651 7 66637.75 
1501.885 20 66582.99 
1501.962 6 66579.58 

T ABLE I. Lines of Ni II - Continued 

Transition A(vac) Intensity 

4p ' 2pOOl lz-8s4F I I / ~ 1502.150 75 
3d 2D" I,-4p ' 'Fo" I, 1502.669 20 
S2 4P 11 12 - 4/ /1 4D21/2 1503.123 7 

4p 'Do" I, -5ci 4 F " I, 1503.209 12 
1504.485 75 

4p ' 'l D 02 1/z -Sri " -tD 'l I ! : 1504.590 5 
S2 4F 4 1/2 - 5p' 2 F~\l1 2 1505.642 13 

1506.184 16 
4p" 4P°'ll f2-5d ' 2Pll /'! 1506.585 25 

52 4p 11 /2 - 4/ I I -IDO, 1/2 1506.851 7 

4p" 4po" l, -5'/' 'p " I, 1506.968 10 
4p" 4P; 'I,-5d' ' D " I, 1506.995 5 

4p 4Do, 'I, - 5d 'P " I, 1507.465 18 
4p 4Do, 'I, - 5d 4p 0'1, 1507.961 15 

4p ' 2D o21 12-Sd'l 4D;I ' /2 1508.249 10 

3d 'D " I, - 4p ' 'po, 'I, 1508.262 7 
1508.315 10 

4p 4D2 'I, - 5d 4D " I, 1508.352 7 
1508.498 4 

4p 'l 4po1111. -5d' 2POI /2 1508.816 100 

4p 'l 4Pi ll :! -5d' 2G :Hf2 1509.113 1 
4p ' I 'IP'2 1/2 - 5d ' 2D 1 1/ 2 1509.308 12 
4p' 2pe, I ! :! -5d 'l 40 2 1/ 2 1509.345 8 
4p' 2DoZ' /Z-7d2D21 /2 1509.602 4 

4p 'l 4 p o111: - 65 '1 4p Ql / 2 1509.767 100 

'4p 4D'2 'I, - 5d 4F"'I, 1510.067 1 
4p 'l 4p02 1f2 - 85 4F 3 1/2 1510.232 16 

1510.366 4 
3d'D" I,-4p ' 'Do" I, 1510.690 3 

1510.741 5 

1510.859 75 
1511.185 8 

4p 4Do" I, - 5c1 4 P " I, 1511.314 3 
4p' 20 °2 1/2 - 7d 4F 2 1/2 1511.467 10 

4p " 4p021 /2 -5d' 2F2 1/2 1512.237 1 

4p " 4pO]IIz- 5d ' 2 F 21 /2 1512.742 11 
4p 4GO"I, - Sci 4G" I, 1513.016 11 

524p]I /2 - v 20 °2 1/2 

1513.550 1 
4p 4G~"I' - 5d 4G" 'I, 1513.783 15 

4p" 4P '2 l f2 - 6s" 4P ]1 /2 1514.222 50 
4p " 4poJI /2 - 65" 4p ]1 /2 1514.336 10 

4p 4G ~" I' - 5d 'G 4'1, 1514.372 80 
4p 4G; 'I, - 5d 4H "'I, 1514.411 17 
4p 4G~" I' -5d'F "'I, 1514.552 5 

4p 4G~" I' - 5d 4 F " I, 1514.633 6 
4p 'G'3 'I, - 5d 4H 4'" 1514.644 2 

4p" 4Po'I, - 5ci' ' PO' I, 1514.856 8 
524P21 /2- W 2o o2 1/2 1515.157 15 

4p " 4 p 02 1/2 - 65 " 4Ptl /2 1515.269 25 

4p " 4po] 1/2 - 6 5" 4P21/2 1515.329 8 
4p" 4POl f2 - 65 " 2P 11/2 1515.518 5 
4p " 4pOOI/2 -65" 4PO I/2 1515.692 1 
4p' ' DO, 'I, - 7d 4D " I, 1515.791 30 
4p >'F'3 'I, - 5d "H 4'1, 1515.825 40 

4p 'G'4' I,-5d "G"I, 1516.048 17 
3d ' D " I, - 4p ' 'Do" l, 1516.215 50 
4p 4G" I, -5d ' F ",,, 1516.503 3 

4p " 4pOOI /2 -45" 4p]I /2 1517.449 25 
3d 20 2 1/2 - 4p " 4 p o11 f2 1517.480 40 
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Wavenumber 

66571.25 
66548.25 
66528. 15 
66524.35 
66467.93 

66463.29 
66416.85 
66392.95 
66375.28 
66363 .56 

66358.41 
66357.22 
66336.53 
66314.71 
66302.05 

66301.48 
66299.15 
66297.52 
66291.10 
66277.13 

66264.09 
66255.53 
66253.90 
66242.62 
66235.39 

66222.23 
66214.99 
66209.12 
66194.92 
66192 .68 

66187.51 
66173.23 
66167 .59 
66160.89 
66127.20 

66105.12 
66093.15 

66069.83 
66059.67 

66040.51 
66035.54 
66033.97 
66032.27 
66026.12 

66022.59 
66022.11 
66012.87 
65999.76 
65994.88 

65992.27 
65984.04 
65976.46 
65972.16 
65970.68 

65960.97 
65953.71 
65941.18 
65900.07 
65898.73 

Transition 

3d 2D '2 11'2 - 4p'l 4po21 /2 

4p 4G04,,, - Sd 4F " I, 
s:l4 F 4 1/2 - w 4 Fo4 1{z 

4p 4G ~" I ' - 5d 'G" I, 
4p 'G~" I,-5d 4H" I ' 

4p 'l 4Do'/z -5d'l 2POI /2 

4p 'G05 '1, - 5d 4 F " I, 
4p 4G:" I,- 5c1 'G "' I, 

52 4F;l' /'! - 5p' 'lF31/z 
4p 'G\ 'I, - 5d 4H 5'1, 

52 2G 4 1/2 - 8p 'lGo4 ! f '! 

4p" 40°2 1/ 2 -7d 2G:1' /2 

4p 4GO" I, - 5d 4G"' I, 

4p 4G" I, - 5d 4D"' I' 
4p 4G:" I, - 5d 4H 6 ' 1, 

4p" 4Do, 'I, - 5d" 4P " I, 

4p 'l 40°'1 /2 - Sd" -IP Z1/2 

4p' 'Do" I,- 7d 4D" I, 
4p' 2.r21 /2-Sd' 2G ;ll /2 

4p 4GO" I, - 5d'F"' I, 

.4p 4GO, 'I, - 5d 4 F " I, 
4p 4 FO" I, - 5d 'G "' I, 

4p" 40 °]1 /2 - Sd" 4p ]1 f2 

3d'D" I, -4p ' 'F"I, 
S2 4F;u/ 2 - Sp ' 2F02 1/2 

4p' 2F; I/2 - 65 " 2p Ji /2 

5 24p]I /2 - 5 4D oOI /2 

S2 2G 3'1, - 8p 'G03'1, 

52 4P 2 1/2 - 5 40 °2 1/2 

52 4p 11 12 - 6/ 4poP f 2 

4p 4F'2'I, - 5d 4G " I, 
4p " 40 °]112 - Sd" 4F 2 1/2 

4p' 'Fo" I, - 5d ' 'F " I, 

52 2G 41/2- 6p ' 2F~! 1 / 2 

4p" 40°11 /2 - Sd" 4F 1112 

4p ' ,po, 'I, - 7d 4D" I; 
524p]I /2 - S40011/2 

4p 'G"I, - 5d'G " I, 

45' 20 2 1/2 - Z 60 ~J 1 1 2 
4p " 4Dol /2 -Sd " 4F 11 12 

4p" 4D ool f2- Sd" 4POI /2 

4p 4Fo" I, - 5d 4H "'I, 
S24P 21 / 2 - 5 4D~J 1 / 2 

4p ' 2P OI /2 - 6s " 2P 0 1/2? 

4p " 4D02 1/2 - Sd" 4F;1112 

4p 'Go" l, - 5d 'F 3'1, 

4p 4 F~" I' - 5d 4G"'I, 
4p 'G:" I, - 5d 'G"' I, 
4p' 20°11 /2 -5d' 2D2 1/2 

"1 

I 

1 

I 

J 



T ABLE I. Lines of Ni II - Continued 
> 

A(vac\ Intensity Wavenumber Transition A(vac) Intensity Wavenumber Transition 

1517.894 100 65880.75 4p 'G~ 'I, - 5d'H 5 '1, 1533.669 17 65203.12 

1517.984 15 65876.85 4p 4F~" I' - 5d 'G"'I, 1533.885 12 65l93.94 4p ' ::! D~ ' 12 - 5d' :!G:iIl2 

1519.371 40 65816.71 52 "PI 1f2 - S 'ID~ 1 12 1533.991 20 65189.43 4p ' Ppl, - 5d ' G"'I, 

1519.513 15 65810.56 1534.424 5 65171.03 

1519.745 4 65800.51 4p' 10°1 1/ 2 -5d' 2p()1 lt 
1534.484 12 65168.49 

1519.935 100 65792.29 4p' 'F~" I' -5d' 'G4'1,? 1534.546 11 65165.85 4p" FO"I, - 5d ' ]< " '1, 

1520.008 2 65789.13 1534.628 1 65162.37 

1520.077 4 65786.14 4p I ipOnl l :! - 4d' ip 11 /2 1534.861 10 65152.48 4p "Fo:P f'l - 5d " F i ll:! 

1520.168 14 65782.20 4p "G:, 'I, - 5d 4G" I, 1535.083 2 65143.06 

1520.294 10 65776.75 
1535.477 12 65126.34 4p' 20; 1/'1. -65 ' 1 2p II / Z 

1520.392 30 65772.51 4p 4 P"I, - 5d 'H" I, 1535.961 15 65105.82 52 2G 41 / 2 - 4/ I I :! G~i I / 2 

1520.467 40 65769.27 4p 'G:"I, - 5d 'H. 'I, 1536.051 30 65102.00 4p' 'po" I,-5d' ' P"I, 

1520.932 10 65749.16 4p' 2Fo2 1/2 -65" 4P:!112 1536.118 15 65099.17 4p 4F~ ' I ' - 5d 4D"'I, 

1520.944 20 65748.64 4p' 'oo" I,-5d' '0" 1, 1536.367 1 65088.61 

l521.119 100 65741.08 4p" 4D~\l /2-5d'1 4 F .'I I 'J. 
1536.398 20 65087.30 4p' 'P~ ' I, - 5d' '0 , 'I, 

152l.596 15 65720.47 4p 4 FO, 'I, - 5d 4G " I, 1536.717 15 65073.79 4p' :lD Ot ! ! 2 -8s "F ;II!2 

1521.673 18 65717.14 5'22G .1L/2 - v 2G~l1 f 2 1536.746 25 65072.56 3(1'0",,- 4[1" 4PO" I, 

1521.889 12 65707.81 4p' :! D o" / 'J. - 65 " ip \1 /2 1536.779 10 65071.16 

1521.992 10 65703.37 4p ' '2 D ~ I / ; -6sll " POth 1536.944 ]2 65064.18 3d 20 [I / Z - 4p" 4p~ l iz 

1522.506 2 65681.19 
1537.038 12 65060.20 4p 'F~, ' I, - 5d 'H. '12 

1522.517 0 65680.71 4p 40°, 'I, - 65 ' F" I, 1537.216 20 65052.67 S'2 " Pl l /2- v" F~ 1 1 2 

1522.569 30 65678.47 4p I :q1"'~P /2 - 8s "F :P /2 1537.322 2 65048.18 

1522.691 10 65673.21 4p' ' P~ ' I ,-5d' ' P O '12 1537.477 15 65041.62 s2 2G.1 , /z - 4J " :! F~~1 12 

1522.846 12 65666.52 S1 'IF : ~1 1 2-5p'2D°:l 1 / 2 1537.776 1 65028.98 
1537.859 25 65025.47 

1522.990 11 65660.31 4p 4 FOpl, - 5d 4F', 'I, 
1523.102 3 65655.48 1538.022 6 65018.58 

1523.160 6 65652.98 4p" "0; 1/2 - 5d' I 40 2 1/ 2 
1538.388 30 65003.11 

1523.278 30 65647.90 S:l4 P Z l f2 - v " F~1I / 2 1538.483 30 64999.09 4p ' ' D~ , ,, - 5d' ' F",,, 

1523.897 15h 6562l. 23 4p' 2p~JI / 2 - 5d ' 2DII/2 
1538.567 4 64995.54 4p " :'! D~ 1 /2 - 5d" 4 F :,! Ih 

1538.722 0 64989.00 4p ' 2 po, 112 - 5d' :! P Ol/2 

4p" 40 011 /2- 5d" <10 11/2 1538.831 3 64984. 39 4p "G; 'I, - 5d 4 F"'I, 
1524.302 50 65603.80 4p " :IF;1112- 5d' 2F ;P/2 1538.956 1 64979.12 
1524.758 4 65584.18 4p' , 4D O, 1/2 - 5d' , 4D Ol h 

1539.649 15 64949.87 
1524.834 22 65580.91 4p I 20 °'1 /2 - 5d ' 2D 11 /2 1539.731 1 64946.41 4p 'G~p l' - 5d 4G"'12 
1524.996 14 65573.94 52 4p 0 1/2 - 5 4D~ 1 1 / 2 1539.949 2 64937.2 1 4p ' 2 p o'I /2 - 5d' i DII /2 

1525.422 8 65555.63 4p " D °:,!1 /2 - 6 5 :l F ;11 /2 1540.015 1 64934.43 524 F :l 1/2 - W 4 F~11 1 2 
1526.480 4 65510.19 4p " 4D~1 1 / 2 - 5d" 40 21/2 1540.281 25 64923.22 4p "G~" I ' - 5d ' G", '12 
1526.999 20 65487.93 4p "F~, 'I, - 5d·4G., '12 1540.656 1 64907.42 
1527.497 15 65466.58 52 4F .1If2 - v 4D~I I /2 1540.760 35 64903.03 5 2 2G 41 /2 - 8p 4G~ 112 
1527.661 1 65459.55 4p' 20°]1 / 2 - 65" 4p 11 / 2 1540.908 4 64896.80 4p 1 t p Ol l1z - 65" t p 11 /2 

1527.968 18 65446.40 5t4Pollz- 5 4D ol I / '1. 
1541.324 14 64879.29 

1528.158 3 65438.26 1541.356 11 64877.94 4p' t D °:l 1/2 - 65" 4Pl11z 

1528.508 22 65423.28 4p' I "0~.!1 / 2 - 5d" <10 ;11 /2 
1541.560 4 64869.35 4p 'G~" I ' - 5d 'F" 'I, 

1528.703 1 65414.93 4p" 4D; lf'1. - 85 t F :l 1/2 
1541.801 2 64859"2l 4p l" tH~ I / '1.-65'" tG;P /2 

1529.148 4 65395.89 4p " 40; 1/2 -7d 2D21/2 1542.024 1 64849.83 4p 'Do" I, - 5d 'G"'I, 

1529.812 0 65367. 51 52 4 F ;11/'1.- w4F~112 1542.208 18 64842.10 
1530.080 18 65356.06 4p 4F"" 12 - 5d 4 F" I, 1542.238 2 64840.83 
1530.428 10 65341.20 52" F 21 / '1. - 5p' 2 F;I /2 1542.263 3 64839.78 
1530.636 75 65332.32 4p 4Fo" I, - 5d 4G"' I, 1542.388 1 64834.53 524 F t 112 - 5p 1 2D; 1/2 

4p' 2p~)1 / 2 - 65 " 4p ]1 / 2 1542.401 3 64833.98 

1530.663 30 65331.17 4p" :loolliz - 8d 4p 21 /2 1542.773 15 64818.35 4p" 20 ; 1/2 - 5d" 4 F :I1/2 

1530.995 16 65317.00 4p' 20; 1/2 - 5d' 2Dil /2 1543.132 1 64803.27 4p 4]<°, '" - 5d 4 F "'I, 
1531.288 3 65304.50 1543.806 3 64774.98 
1531.336 1 65302.45 1544.273 3 64755.39 4p ' 0 ; '1, - 5d ' F " 12 
1531.408 14 65299.38 1544.968 5 64726.26 4p 4F~" I' - 5d 4D" 12 

1531.640 18 65289.49 4p' 20°]1 /2-65" 4P'2I /? '1544.980 10 64725.76 

1531. 720 1 65286.08 5'2 tG 41/ 2 - 6/ 2H :'l1 /2 1545.408 30 64707.83 4p ' '2 0 °2 liz - 65" 4P 2 112 

1531.952 16 65276.20 4p' 2p o1l / 2-65 " '2P()1 /2 1545.453 12 64705.95 

1531.972 20 65275.34 4p 4D~" I' - 65' F " 1, 1545.717 16 64694.90 

1532.741 14 65242.59 4p 4 F", 'I, - 5d 4G"' I, 1545.881 5 64688.03 52 4 F ;11 /2- V 4Di LI2 
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T ABLE I. Lines of Ni II - Continued 

A{vac\ Intensity Wavenumber Transition A{vac) Intensity Wavenumber Transition 

1546.053 1 64680.84 1564.273 15 63927.46 4p 4F;'I, -5d 4 F;pl, 
1546.070 4 64680.12 4p 4D~' I' - 65 4 F " I, 1564.389 8 63922.72 

1547.337 15 64627.16 4p 4F:pl, - 5d 4G" I, 1565.001 1 63897.72 4p 4F:pl, - 65 'F" I, 
4p 'D; ,;, -5d'H"'I, 4p 'D; ,,, -5d'G"' I, 

1547.407 13 64624.24 S24F"1. ' f'l- V '10°11 /2 1565.399 20 63881.48 45"1. 4F;II{z- w4G~1 /2 

1547.513 5 64619.81 1565.970 3 63858.18 

1547.547 3 64618.39 S"1.:!G;l1 f2- V "1.Go4 1/ 2 1566.019 7 63856.19 S24F 2 1/ 2 - v 4 Do2 1/2 

s:!.4Fal / 2 - W 4C;l f2 1566.890 1 63820.69 4p ' D; 'I, - 5d 'F"'I, 
1548.344 16 64585.13 4p 4 F~" I ' - 5d '1"", ,, 1567.069 15 63813.40 524 F .I' /2 - W 4Go~1 / 2 

1548.416 7 64582.13 1567.220 10 63807.25 

1549.588 1 64533.28 4p 'G~" I' - 5d 'H" I, 1567.298 3 63804.08 52 2G:I I/2 - 8p 4G~1 1 2 

1549.818 0 64523.71 4pfl 2D~1 /2-5d'l 4PII /2 1567.323 10 63803.06 
1549.964 4 64517.63 4p" 2D;112.-5dll 4D21/2 1567.336 12 63802.53 
1550.479 3 64496.20 52 2G;Pf2 - 4/" 4D~1 1 / 2 1567.370 3 63801.14 s22G;J1 /2- v 2D;I /2 
1550.495 2 64495.53 4p 4F:p;, - 5d'F " I, 1567.872 1 63780.72 4p" 'po, 'I, - 5d" 4 F " I, 

1550.912 10 64478.19 4p' 2P~1 /2-6s" 4P21 12 1567.966 4 63776.89 4p 'F"'I,-5d'G"'I, 
1552.276 5 64421.53 S2 2G:II / 2 - 4/ II 4G~u 1 2 1568.698 1 63747.13 4p" ip"\ 1/2 - 5d" 4F 11 / 2 

1553.012 00 64391.00 4p'f 2Do11/ 2 -5d 'l 4F 21 /2 1569.172 16 63727.88 
1553.346 4 64377.16 1569.415 1 63718.01 
1554.108 5 64345.59 1569.624 13 63709.53 4p 4G~ 'I, - 65 4 F;pl, 

1554.124 50 64344.93 S'l. 4P 2 1f2- V 4p oJI12 1569.972 2 63695.40 4p ' D; 'I, - 5d 'P, 'I, 
1554.293 8 64337.93 1570.302 ~O 63682.02 4p 'F;'I, - 5d ' F " I, 
1554.332 8 64336.32 4p 4D~'I' - 65 4 F "I, 1570.392 60 63678.37 S24Pl l /2- V 4P;1 /2 

1554.509 6 64328.99 4p' I 4P;1/2 - 6s' 2D21 /2? 1570.512 3 63673.50 4p 'G~p l' - 5d'G" I, 
1555.062 2 64306.12 S24F;3 1/ 2 - v4D~P f2 1570.701 1 63665.84 4p" 4P;tf2 -75 iF 21 /2 

1555.398 16 64292.23 4p" 2 p o\l f2 -5d 'l 2PII /2? 1570.879 1 63658.63 
1555.496 30 64288.18 S'l.2G:11/ 2 - V 2C; 112 1571.145 12 63647.85 
1555.585 8 64284.50 4p',1 2H~ 1 /2-6sl// 2G 4 l/ 2 1571.162 12 63647.16 
1555.957 13 64269.13 4p 4D:"I, - 4d" 4 F" 'I, 1571.257 10 63643.31 
1556.350 7 64252.90 1571.532 2 63632.18 

1556.766 10 64235.73 1571.550 2 63631.45 4p 'G:pl, -5d 4 F;pl, 
1556.997 4 64226.20 4p" :!poll /2 - Sd'l 2POl12 1572.018 4 63612.50 
1557.194 1 64218.07 S2 4p 0 1/2 - 4f I :!Dol l /2 1572.062 4 63610.72 
1557.290 12 64214.12 4p 'F~,,;, - 5d 'G" I, 1572.540 25 63591.39 4p ' F"'I, -5d 4 F"" 
1557.380 1 64210.40 1572.646 4 63587.10 4p 2Fo21 /2- 4d' ll 2F21 /2 

1558.087 10 64181.27 4p 4D~"h -4d" 4F " I, 1572.993 1 63573.07 
1558.443 12 64166.61 1573.071 10 63569.92 
1558.501 2 64164.22 S24F 41/2- x4G~J1 /2 1574.202 18 63524.25 
1558.544 5 64162.45 S2 4F 11 /2 -Sp' 2Dol l/2 1574.423 100 63515.33 S'2 4P OI /2- V 4 p oll /2 

1558.597 15 64160.27 4p 'F:"I, - 5d 2 F ;1'1, 1574.942 20 63494.40 

1558.655 40 64157.88 1574.976 5 63493.03 4p" 40 01/2 -6s// tP OI /2 

1559.159 18 64137.14 1575.003 16 63491.94 s'2 '2G.J I / 2 - S 40:11 / 2 

1559.822 1 64109.88 4p 'F;'I, - 5d 4H" " 1575.090 15 63488.44 
1560.341 6 64088.55 4p' II 2 F :It / :z -6S 'I' 2G .I1 /:z 1575.559 1 63469.54 4p 'D~ 'I, - 5d' F " I, 
1560.459 25 64083.71 1575.597 9 63468.01 4p 4G~", - 65" 1"" 1, 

1560.517 10 64081.33 4p 4G~ I / :z - 6s 4 F 11 / 2 1576.747 1 63421.72 
1560.562 4 64079.48 1577.015 30 63410.94 5'24P Ot /:z- V 4P~11 /2 
1560.796 5 64069.87 S2 4F;I112 - W 4C:1 1/:z 1577.115 16 63406.92 4p ' D', ' I, - 5d 'P 0'1, 
1560.831 15 64068.44 S24PII /2- v 4pol l/2 1577.210 7 63403.10 
1560.935 4 64064.17 st4F al /2- W4C~II /:z 1577.933 14 63374.05 4p 20011 /2-4d'll '2F 21 /2 

1561.015 4 64060.88 S24F 11/2- v 40~ 112 1578.865 20 63336.64 4p 4G~; , ;, - 65 4 F" I, 
1561.229 15 64052.10 4p 'G~" " - 6s 4 F " I, 1578.990 60 63331.62 
1561.733 2 64031.43 4p 4G~"I ' - 6s ' F ;"1, 1579.Q73 18 63328.29 
1561.968 11 64021.80 S2 '2G 4 1/2 - w :!C:I1 /z. 1579.563 18 63308.65 4p ' I 2P'()1 /2 -Sd" 2POI /2 

1562.329 18 64007.00 S2 2G;] 1/2 - 4f' I 2C:!1 /2 1579.791 17 63299.51 

1563.111 7 63974.98 4pfl '2 POI1 /2-Sdfl 4P21/2 1579.877 2 63296.07 4p 4G~I / 2 - 65 4 F 21 /2 
1563.376 50 63964.14 S24P 11 /2- v 4POI /2 1579.959 3 63292.78 52 4 F 11 /2- v 4D~1 /2 
1563.604 120 63954.81 S2 4F 41 /2 - W 40:11/2 1580.588 8 63267.59 4p'l 4D;1/2 - Sd' 2D 11/2 

S24P21 /2- V 4P;I /2 1580.674 1 63264.15 
1563.837 1 63945.28 1580.698 2 63263.19 
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TABLE 1. Lines of Ni II - Continued 

;>..(vae\ Intensity Wavenumber Transition ;>..(vae) Intensi ty Wavenumber Transition 

1581.085 6 63247.71 4p' :! F'~ I I :.! -6s':lO 11 / 2 1594.346 35 62721.64 
1581.334 25 63237.75 s'1. 4 F'1. 1/ 2 - 'LV 4C~U /2 1594.575 1 62712.63 
1581.704 10 63222.95 5 '1. ·1 F'1 1/2 - W 4C; ' /z 1594.703 12 62707.60 5 24 f 'I1/ 2 - X 4C~ 1 / 2 
1581.826 6 63218.08 4p "D; ,!z - 4d'l 4F'1.1 /2 1595.332 1 62682.88 
1582. 135 2 63205.73 4p" F~ 'I, - 5d'O, 'I, 1595.519 8 62675.53 4p "F', 'I, - 6s' F " I, 

1582.373 00 63196.22 4p'l 4Dol l1: - Sd' :!D 11 / 2 1595.608 70 62672.03 52 2C -Il f z - 4/ I 2H~ 1/ 1 

4p'I'1.POOI /Z-5d"4PII /2 1595.768 70 62665,75 4p" 4D31/z- 6s " 4P'21/ 'l 

1582.57 J 2 63188.32 1595.919 15 62659,82 4p' 14S0]I/Z- Sd"4P'1.I/2 
1582.689 10 63183.61 1596.074 60 62653.74 
1583.051 17 63169.16 s"!. 2G.J1/2 - V 4 F~~1 1 2 1596.874 1 62622.35 4p 'F;'I, -5d 2 P "I, 

1583.398 1 63155.32 4p ' l 4Do1 ' h -6S '1 2Ptl /'/. 1597.031 1 62616.19 4p" , SO'" - 5d' , 'P "I, 
1583.436 10 63153.80 1597.101 25 62613.45 
1583.509 15 63150.89 4p'l 4Do1l / '/. - 65" 4Pul /'/. 1597.484 9 62598.44 4p" 4 5°1 1/2 -Sd' /4 P 1112 

1584.530 10 63110.20 1597.886 7 62582.69 4p '0°" 1, -5d ' F"'I, 
1584.563 16 63108.88 4p' 140'01/2 - 6S '1 " POI / 2 1598.282 40 62567.18 

1584.761 1 63101.00 1598.315 4 62565.89 
1585.117 200 63086.83 S:!.'l.C 'll h - W '1.C~ I / 2 1598.371 30 62563.70 
1585.702 4 63063.55 4p' F:"" - 5d 40 "'1, 1598.860 18 62544.56 
1586.677 4 63024.80 4p 4F~ " , - 6s 'F , ' f, 1599,251 40 62529.27 
1587.138 3 63006.49 S:!. 4J;' .11 /2 - x4F~11 1 2 1599.282 12 62528.06 S24F 2 1/z.- x4G'2 1/2 

1587.207 8 63003.75 5'1. 4 F" ;1 1/2 - X 4G~l l /2. 1599.439 1 62521.92 4p ' D°, 'I, -5d 4F " I, 
1587.443 18 62994.39 4p :!:C ~11 1 2 - 65 2 F :\ 1/2 1599.549 10 62517.62 4p' F~ " , - 6s 'F"'I, 
1587 .845 35 62978.44 4p' 14021/ 2 - 65" olp 1' /2 1599.603 25 62515.51 52 2C ~1 1 /2- S 40;1/2 

1588.200 10 62964.36 4p 'F~" " - 5d 4G ,"1, 1600.268 10 62489.53 4p ' 0 °" 1, - 5d 4 P, 'I, 
1588.369 15 62957.66 1600.565 18 62477.94 

1588.464 10 62953.90 1600.753 3 62470.60 
1588.715 9 62943.95 4p 2G~~ 1/2 - 6s t F t l/2 1601.045 16 62459.21 S2 2G 4 1/2 -4f' 2G~I / 2 
1588.798 20 62940.66 1601.240 10 62451.60 S24P"2 1/ 2 - t 4D o'I /2 

1589.061 40 62930.25 1601.288 8 62449.73 4p" 2 SO'" - 4d" 'I' "I, 
1589.116 80 62928.07 1601.400 3 62445.36 

1589,246 200 62922,92 5 :!. :!G:~ 1 /2 - tv "2G ~I1 /2 1601.518 1 62440.76 4s '1'"", -4p " ' 0"" 
1589.474 5 62913.89 s:!. -IF :~1 /2- X 4 'Ft 1/2 1601.742 4 62432.03 4p" 45°11/2 -5d" 4F 11 /2 

l589,547 1 62911.01 4p" 45°'112 - 5d' I :! P01 12 1601.928 10 62424. 78 4p" 4 S Ol 1/2 -5d " 4 P 01/2 

1589,563 3 62910.37 1602.209 12 62413.83 524 P 11 /2- t 4Dool /2 

1589.644 20 62907.17 4p" 4 D Ol 1/2 - 6S 'I .Jp 11 /2 1602.679 1 62395.53 

1589.772 80 62902,10 5:!. 4 F :~ 1 1 2 - W " D °:! 112 1602.973 20 62384.08 4s 'F " 1, -4p" 40 '3 '1, 
>. 1589.903 8 62896,92 4p 4 F~" " - 6s 4 F" " 1603.224 1 62374.32 4p 'Go" " - 4d' , 4 F " I, 

1589.948 7 62895.14 1603.410 20 62367.08 45 2 F;uI2 - 4p'" 2F~11 / 2 

1590.422 0 62876,39 4p' F~" " - 6s ' F"'I, 1603.555 25 62361.44 
1590.529 10 62872.16 1603.728 16 62354.71 

1590.703 I 62865.29 4p" 4D~)1 1z - 6S"4Pll lz 1603.917 5 62347.37 5 24 P '2 1/ 2 - Sf 2D t l12 

1591.041 50 62851.93 45:!. F:1I /2 - 4p' /I '2F; I/2 1604.394 2 62328.83 5 24 P 21/2 - 5f 4G~1I12 
1591.099 16 62849.64 1604.482 18 62325.41 
1591.350 10 62839.73 1604.570 5 62321.99 4p '0°"" -4d" 41' " I, 
1591.415 80 62837.16 5:!. '2G:~ 1 1 2 - 6/ 4D; 1/2 1604.696 3 62317.10 S2 4p 2112 - Sf 4Do11/2 

1591.732 2 62824.65 4p ' F; ", - 5d 'G"'I, 1605,027 9 62304.25 5 24 P 21 /2 - 5f 4 F021/2 

1592.080 200 62810.91 5:!. tG.J112 - w:! F~I I /2 1605.2 17 4 62296.87 
1592.144 15 62808,39 4p " 4D;I /2 - 6s " 4 P'21 12 1605,744 35 62276.43 S2 4 F -1112- x4F~1/2 
1592,248 25 62804.29 1605.795 3 62274.45 
1592:479 50 62795.18 1605.910 60 62269.99 

1592.502 15 62794,27 5:!.4 F:~'I2- w4D~~ 1 / 2 1606.280 12 62255.65 
1592,662 1 62787.96 4p' "2D o]1 12 -6s' '2Dl1 /2 1606,469 30 62248.32 

4p' 'O~ 'I, - 6d 40 "I, 1606.695 8 62239.57 4p 4 F;", - 6s 41' 2'1, f 
1593.132 1 62769.44 4p I :!. F'~~ 1/2 - 6s' :!.O 21 /2 1606.729 15 62238.25 
1593,200 15 62766.76 1606.902 18 62231.55 

1593.522 15 62754,08 1607.477 1 62209.29 
r 

1593.611 150 62750.57 5:!. 2G:1112 - W:!F't lI2 1607.849 20 62194.90 
1593.698 40 62747,15 S:!. 4F"21/2- t :!D~ 112 

I 
1607.987 3 62189.56 

1594,019 1 62734.51 4p 'F;'I, - 5d 4 F" " 1608.134 60 62183.87 S2 4 F 1112- t 2 D O, 1/2 

1594.287 6 62723,96 4p ' 0 ; ,,, - 5d 40" 1, 1608.177 80 62182.21 4s 2G"'I,- z 4 F~U I2 
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T ABLE I. Lines of Ni II - Continued 

,,(vael Intensity Wavenumber Transition ,,(vael Intensity Wavenumber Transition 

1608.244 4 62179.62 1625.288 2 61527.56 4p" 2D o1 l1z -5d' 2D I I12 

1608.358 30 62 175.21 52 4p 11/2- t 4D "II /2 1626.161 12 61494.53 

1608.442 25 62171.96 S24F:?I / 2 - x 4G~11 1z 1626.309 20 61488.93 S22p 'I /2 - WzpoJI /2 

1608.708 1 62161.68 4p'" 2Fo2 1/ 2 - 95 2 F :l1 , z 1626.320 15 61488.51 

1609.343 1 62137.16 1626.366 6 61486.77 4p ' 12Do)I/Z-6s"2P I I/2 

1609.474 12 62132.10 4p'l 2D;I/2 -5d' 2D 11/2 1626.961 12 61464.29 52 4Pt)l /2 - 5f 2po' 1/ Z 

1610.102 20 62107.87 524 P J1f2- t 4D"21/2 1627.396 12 61447.86 4s 4 F:"I, -4p " 4D~" I ' 

1610.532 18 62091.28 4p'l 20°21 / 2 -65' I 2p 11/2 1627.656 4 61438.04 4p 2DO, 'I, - 5d 4 D2 '1, 

1611.061 8 62070.90 5 24 P 11/ 2 - Sf 2D02 1/ 2 
52 4 P 0 1/2 - 5f 4 POl tz 

161 1.079 6 62070.20 s22G:n/z - v 4F;lf'l 1628. 126 15 61420.31 4p" 4P~' I ' -75 4F a'l, 

S24F 2 1/ 2 - w 4D21/2 1628.497 10 61406.31 45 2F 2 1f'l -4p ' f I 2F~' 1 2 

1611.238 2 62064.08 1628.726 15 61397.68 

1611.390 25 62058.22 1628.810 20 61394.51 52 2H" ,,, - 9p 4 F~ ' I ' 

1611.927 2 62037.55 1629.282 100 61376.73 524 F 41 /2- X 4G~')l f 2? 

1612.163 1 62028.47 1629.445 11 61370.59 

1612.450 20 62017.43 52 4p 11/ 2 -Sf zpoJ1/:z 1629.591 70 61365.09 S22 p ]I/ Z - v 2D;' /2 

1613.132 2 61991.21 5 2 4F 11/ 2 - x 4 F o] I/ 2 1629.718 1 61360.31 s22G 3 1/ 2 -4j' 2G~ 11 2 

52 4 P 11 / 2 - Sf 4 p OOI / Z 1630.130 20 61344.80 

1613.216 60 61987.98 5 2 2G:I1/ 2 - W 2G~1 1 2 1630.356 10 61336.30 

1613.820 20 61964.78 5 24 F 1 1/2- X 4C;I /2 1631. 024 25 61311.18 

1613.949 1 61959.83 1631.182 12 61305.24 45 4 F 3 1/2 -4p 'l 40 ;1/2 

1614.218 2 61949.50 1632. 152 15 61268.80 

1614.495 10 61938.87 1632.1 71 30 61268.09 S24 F ] l f2- w4Dol 'lz 

1614.824 30 61926.25 1632.416 1 61258.89 

1614.911 90 61922.92 4p 2G;'I, -6s 2F "'I,. 1632.488 6 61256.19 4p " 2poJ I/Z -6s" 2p 0 112 

1615.459 110 61901.91 S24P2 1f2 - t 40 3tf2 1632.960 2 61238.49 4 p " 2Do11f2 -6s" 4p I 1f2 

1615.704 9 61892.52 1633. 189 4 61229.90 

1616.387 15 61866.37 4 p " 20 01lf2 - 6 5" 2p 01/2 1633.625 10 61213.56 4p' F" 'I, - 65 2 F "'I, 
1616.456 2 61863.73 1633.988 35 61199.96 

1616.536 25 61860.67 S24P 01 /2- t 40°01/2 1635.070 30 61159.46 

1616.917 25 61846.09 S24F 3 1/2- x 4F31 /2 1635.340 100 61149.36 

1616.993 2 61843.19 4p" 20 °21 /2 -6s" 4p 11/2 1636.068 1 61122.15 

1617.088 50 61839.55 1636.231 4 61116.06 S2 4 F:l1 /2 - x 4 F 04 1/2 

1617. 144 40 61837.41 1636.488 3 61106.47 4p ' ' Do2'1,-6d 4 D" I, 
1617.299 40 61831.49 S24 F 21 /2 - w 4Do11 /2 1637.072 20 61084.67 

S2 4 p 11/2- t 4D~ I / 2 1637.140 2 61082. 13 4p" 'po, 'I, - 5d' 'P " I, 
1618.950 20 61768.43 S2 2H 5 1/2 - W 2GO .. U f2 1637.267 10 61077.39 
1619.193 1 61759. 16 S2 2p 11/2 -4f" 4 D 011/2 1637.439 100 61070.98 S22P1 1/2- W2001112 

1619.395 6 61751.46 S2 2G 3 1/2 - V 4 F;l f2 1637.509 20 61068.37 4p" 2D op / 2 -6s" 4PZ l/2 

1619.607 7 61743.37 1637.589 300 61065.38 S2 ZG ... 1/ 2 - x 2H\t /2 

1619.857 20 61733.84 1638.963 4 61014.19 4s2 4 F 21/2- X 4 F 3 1/2 

1619.964 6 61729.77 S2 2p 11/2 -6f z p op / 2 1639.987 8 60976.09 
1619.989 5 61728.81 1640.769 7 60947.03 S2 4Pz l/2-5f 4D~1 1 / 2 

1620.331 18 61715.79 1641.418 10 60922.93 S2 4P z 1/2-5f 4p~ 1 / 2 

1620.428 1 61712.09 52 2G 3 1/ 2 - W 2 F 031/ 2 1642.299 20 60890.25 

1620.842 3 61696.33 1642.324 40 60889.32 S2 2 P 11/2 - W 2D021/2 

1620.946 1 61692.37 4p" 2Do, 'I, - 5d' 2P, 'I, 1642.351 15 60888.32 
1621.460 40 61672.81 4p /I 2D; I/2 - 65 /I 4 P 21 /2? 1642.670 5 60876.50 4p" 2Pft/2 -6s " 2P 11/2 

1621.880 6 61656.84 4p 4f:l'I,-65 4F:ll /2 1642.739 2 60873.94 4p 'Do2'1, -65 'Fa'l, 
1621.926 18 61655.09 4s 4F Z1f2 - 4p" 2D02 1/2 1642.792 2 60871.98 4p" z p o11/2 -6s" 4p()I /2 

1622. 106 80 61648.25 1643.271 80 60854.24 S2 2G 3 1f2- x2H~ I / 2 
1622.164 2 61646.05 1643.334 20 60851.90 S2 4P2 1/2-5f 4s011/2 

1622.796 20 61622.04 S2 4 P 01 /2 - t 4 D O\l /2 1644.040 14 60825.77 
1622.923 1 61617.22 1644.137 6 60822.18 4p 2F;'I, -65 2F 2'1, 
1622.981 1 61615.02 4p 4D; 'I, - 4d' 2G" I, 1645.654 0 60766.11 4p 4Do'l, - 4d" 4D, 'I, 

1624.084 60 61573.17 S2 2G:U / 2 -4f' 2H~1 / 2 1647.637 10 60692.98 
1624.172 20 61569.83 S2 2G 4 1/ 2 -7p 2c04 1/2 1648.353 3 60666.62 
1624.435 00 61559.87 1648.381 1 60665.59 52 4p 11/2 - Sf 4po11 f2 

1624.773 16 61547.06 S2 4F 3 1/2- x 4Go41 /2 1649.396 13 60628.25 4 p 'l 2po11/2-6s'1 4PII /2 

1625.233 25 61529.64 1649.905 3 60609.55 4p 2Do" l, - 65 2 F 2'1, 
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TABLE 1. Lines of Ni II - Continued 

A(vac) Intensity Wavenumbe r Transi tion A(vac) Intensity Wavenumber Transi tion 

1650.412 14 60590.93 45 4F 2 1/ 2 _ 4p'l 4 DOl 1/ 2 1705.739 8 58625.62 
1650.636 4 60582.71 1706.170 2 58610.81 
1650.835 10 60575.41 5 24 P 111'1. - 5f 4 S 011 / 2 l708.386 25 58534.78 5 2 2H 5 1/ 1 - 8p 4G~II I '1. 

1652.270 13 60522.80 1708.570 1 58528.48 
1652.355 3 60519.68 45 4F t 1f2-4p " 40 °21 /2 1709.598 200 58493.28 3d 2D" I, -4p 2 F; 'I, 

1652.477 3 60515.21 1710.032 3 58478.44 52 2G 41 / 2 - Sf 'I F":j1 /2 

1652.726 10 60506.10 1713.285 2 58367.40 52 4F 3 1/ 2 - y4F2112 
1652.839 15 60501.96 1716.148 1 58270.03 
1653.369 18 60482.57 1717.700 3 58217.38 52 2H41/2 - 4[" 4D~11 / 2 

1653.687 10 60470.94 52 2G:J t / 'l -7p 2G~ 1 1 2 1719.906 5 58142.71 52 2H 4 1/2 - 4[ I I 4C; 112 

1653.779 10 60467.57 1721.092 15 58102.65 5 24 F 4 1/2- y4 F04 '1, 
1654.667 1 60435.12 1722.113 1 58068.20 5 22 0 2 112 - 4f" 2 F~1 1 1 2 

1655.749 1 60395.63 1722.646 2 58050.23 52 2 D :!. ' f "J. - W 2 p O'I / "!. 

1655.903 0 60390.01 52 2 p 11/ 2- S 4D() '/2 1723.859 20 58009.38 52 2H 'lI f2- V 2G31/ 2 

1656.840 3 60355.86 52 2 P 11/ 2 - 6/ 4 p011/ 2 1723.957 1 58006.09 

1657.273 2 60340.09 1724.818 1 57977. 13 
1657.313 10 60338.63 4p'l zP'()I /2- 6s'12PO I/2 1726.324 4 57926.55 52 2D2 1/2 - v 2 D; '/2 
1661.018 20 60204.04 1728.022 1 57869.63 
1662.063 3 60166.1 9 1728.133 2 57865.92 
1662.423 20 60153. 16 1728.625 6 57849.45 

1662.892 25 60136.20 1732 .620 1 57716.06 
1663.563 16 60111.94 522C4 11'l- L 2G~ " , 1734.904 8 57640.08 5 2 4F 3 1/ 2 - y4 F~! " , 

1664.316 10 60084.74 45 4 F 11/ 2 - 4p 'l 4DOUl t 2 1735.135 5 57632.40 522D21/2- w 2 D o,, /Z 

1664.384 2 60082.29 4p'" 2Go~' /2- 6s"1 2C 4 1/ 2 1738.059 3 57535.45 52 4F 2 1/ 2- y4F°:!I /'l 

1664.459 8 60079.58 5 22 P Jl f 'l - S 40; 1/2 1738.311 12 57527. 10 4p " 2D; ",-6d 4D" I, 

1665.477 4 60042.86 45 4F 11 / 2 -4p" olDo'l f 2 1738.549 1 57519.23 52 4F ]1 / 2 - y4 FO"" 
1665.860 1 60029.05 1738.793 4 57511.16 52 2H 5 1f2 - 6/" rGI /2 

1666.045 0 60022.39 52 " P Ol/z - 5/ 4 5 °11/ '1. 1740.619 30 57450.83 S22D 2 1/Z - w 2 D 021/2 

1666.828 4 59994.19 4p 2 F\ 'I, - 6s • F 3'1, 1741.547 1000 57420.21 3d 2D" " -4p 2Do" I, 
1667.930 4 59954.55 4pff 2 P~ 1 /2- 6s'14POI/ 2 1746.989 1 57241.34 45 4 F :I I/2 -4p " 4 P ; 1/2 

1668.122 1 59947.65 4p'D; ",-4d ' 'F" I, 1748.285 500 57198.91 3d 2D "I, - 4p 2Do, 'I, 
1670.935 7 59846. 73 5 2 2G4 1/z -5/ 2H~'i 1 1 2 1751. 911 300 57080.52 3d ' D" " - 4p 2 F~! " , 
1671.514 12 59826.00 5 2 2H '11 /2 - 8p 2C~)I / 2 1754.808 50 56986.29 3d ' D " I, -4p ' F; ", 
1674.000 10 59737. 16 4s' F."" - 4p' 2 F~!", 1756.829 2 56920.74 

1676.317 3 59654.59 4p 2D; 'I, - 6s 4F"", 1763. 097 1 56718.38 S22H ;; 1/2- w2G 04 1/2 

1676.671 2 59641.99 1769.940 2 56499.09 S2 2(; 4 1/2 - 5p III 2H~') 1 / 2 

1677.297 1 59619.73 4 p /I 2 S OOI /2 - 5d ' 2D 11/2 1771.865 4 56437.71 S22C ;j 1/2- 5p'f' 2C~~ 1 / 2 

1678.447 5 59578.88 4p " 2s001 /2 - 65 " 2 P ]1 /2 1772.197 1 56427.13 S 2 2D 11 /2 - W 2 po] 1/2 

1678.476 10 59577.85 5 2 4F 3 1/2- y4GO"'I, 1773.949 25 56371.41 3d ' D 2'1, - 4p 2G~!", 
1678.941 1 59561.35 4p " 4 5°11/ 2 -6S '1 2 P 11 /2 1783.317 1 56075.28 3d 2D " I, - 4p 4 F; ", 

1679.068 7 59556.85 4p '/ 4S01' /2-65" 4PO l/ 2 1788.485 100 55913.24 3d 2D "I, - 4p 2D; 'I, 
1684.952 70 59348.87 52 2H5 1/2- V2C~ 1 / 2 1789.640 1 55877.16 

1685.465 8 59330.81 4pI12S~)1 / 2 - 65 '/4 PII/2 1791.219 1 55827.90 5 2 2 D 11 /2 - W 2D 021/2 

1685.965 9 59313.21 4p" 4 5°11/2 - 65 ' f 4 P 11 /2 1804.451 1 55418.52 
1686.934 9 59279. 14 1804.473 30 55417.84 3d 2D" I, - 4p 4 FO" 'I, 

1690.814 12 59143 .11 4p'l 45°11/2 - 6s " 4 P 21/2 1808.330 2 55299.64 4p'D; ",-4d' 2F3'1, 
1691.231 11 59128.53 1812.065 30 55185.66 4S2F:u/2 -4p'20021/2 

1693.177 10 59060.57 S 2 2D 2 1/2- 6p' 2 F~11 / 2 1817.112 1 55032.38 
1694.384 2 59018. 50 52 2p 11 /2 - 4/ I 2 D ; I/ '1. 1820.916 1 54917.42 3d ' D " I, - 4p 4 FO"" 
1695.594 8 58976.38 S2 4 F .J1 /2- y4G~ " , 1825.068 1 54792.48 s' 4 F 4'1, - 5p' F~! " , 

1695.897 1 58965.84 1832. 144 1 54580.86 4s 2F "'I, -4p ' 2 F03'1, 
1696.527 2 58943.95 1832.566 1 54568.29 3d 2D " I, - 4p 4 ~'; " , 
1698.400 4 58878.94 1833.403 5 54543.38 S2 4 F . '1, -5p 2G~", 
1699.772 2 58831.42 1837.744 1 54414.54 S2 'F" 'I, -5p 2G; ", 
1700.665 1 58800. 53 5 2 4 F 4 1/2 - y4F~"" 1837.985 2 54407.41 

1701.504 2 58771.53 4p ' D; 'I, - 4d" 2 F " I, 1842.889 1 54262.63 3d ' D" " -4p 4G ~!", 
1702.150 1 58749.23 1852.522 2 53980.47 4p 2Do" I,-4d' ' F" " 
1702.265 7 58745.26 5 24 F 2 1/2- y4G;" , ? 1852.875 2 53970.18 45 2 F 2 1/2 -4p' 2 p OI I!2 

1703.408 25 58705.84 3d ' D" I, - 4p ' DO, 'I, 1857.587 6 53833.28 
1705.581 11 58631.05 1860.689 1 53743.53 5 2 2H 5 1/2 - 7p 4 F'°"'112 
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T ABLE I. Lines of Ni II - Continued 

A( vac\ Intensity Wavenumber Transition A(vac) Intens ity Wavenumber Transition 

1860.796 1 53740.44 45 2 F 2 1/2 - 4p' 2D"21 /2 1943.060 2 51465.21 S2 4 }o' ... ~ l / Z - 5p .JD~ l f 2 

1864.558 6 53632.01 52 4F;p/z - 5p :q· ..... ~11 /2 1943.744 2 51447.10 52 .. F :l1 /z - 5p "D~P I 2 
1865.637 5 53601.00 51 4F,,1/2 -5p 4F~11 /2 1953.407 40 51192.61 45' '1.D21 /2 - 4p'l 4 S Oil ! ,! 

1866.499 5 53576.24 52 .. P "1. 1/ 2 - 5p' I .. S~ 1/2 1954.709 1 51158.51 S22H 5 11z - 5p"1 2G~1 12 

1870.460 8 53462.78 52 4F:I1/2 -5p 4F~ ' /2 1965.357 8 50881.34 45' I 4p 21 /2 - 4p'll 2F~!l /2 

1875.069 3 53331.37 S2 4 F'!.l f2 - Sp" F Oil! ,! 
50504.80 45' 2D ll ft -4p 'l 45°11 12 

1876.180 1 53299.79 S2 ·1 P l1 f2 - 5p I I .. S~ 1/ 2 
1980.010 15 

1876.418 2 53293.03 S2 4 F:ll f2 - 5p 4G~11 /2 1980.699 3 50487.23 4s'2 DI "z-4p"2So'f2 

1877.838 40 53252.73 s:!. -I F .. 1/ 2 - 5p 4G ~ 1/ 2 
1993.570 2 50161.27 4p" "po21 / Z -4d" "'P21 /Z 

1878.103 2 53245.22 s':!. 4F'l.I /2 - 5p 4G~l f2 1993.906 1 50152.82 4p ' l 4 P Ol Itz - 4d' I -Ip 21 12 

1995.723 15 50107.15 45' ':!.D 'l f2- 4p" ':!.P~)1 / 2 
1881.155 25 53158.83 45 :!F':!.l lz - 4p' 2Do11 / 2 

1883.170 4 53101.95 5 24 F41 /2 - 5p 4G~ 1/2 2004.123 3 49897.14 4p 'I .1 po'!. 1/2 - 4d 'l ':!.D 11 { 

1885.525 20 53035.63 S2 4 F4", - 5p 4F~" " 2004.460 1 49888.75 4p'f 4P'\1/2 -4d 'l ':!.DJ lf2 

1886.043 12 53021.06 45 ':!.F:lllz -4p" 4 p o':!. 1/2 2004.914 50 49877.45 4s' 2D2 1/2 _4p'l ':!.poJl /2 

1893.600 1 52809.46 4s' :! D ':!.I Iz.- 4p'" ~F~t I 1 2 2010.411 2 49741.07 4p" 4P;112 - 4d" "'p] 112 

1895.082 6 52768. 17 S2 4 F 1112 - 5p 4 F~ liz. 2012.797 4 49682.11 4p " -I P OI 1/2 - 4d" 4POl /2 

1896.147 2 52738.53 3d '0 2 ", -4p 40°"" 
1900.025 4 52630.89 S2 4 F ~1f2 - 5p 4F;]12 2015.648 2 49611.84 4p" 4 p OI 1/2 - 4d" 2F i ]!2 

1900.865 15 52607.63 s~ 4 F 41 /z. - 5p 40~1 1f2 2019.683 50 49512.72 4S" 4P 1112- 4p" -IS°] II? 

1900.921 2 52606.08 4s' 20 11 /2 -4p'" ~Foi 1 1 2 2020.399 5 49495. 17 4s" 4Pll tz. -4p" ~S~)I 1 2 

2021.632 50 49464.99 4 S" 4P 01 1:.:-4p" 4scl l/2 
1907.612 1 52421.56 S2 4F 1112 - 5p 40~)1 /2 2028.787 3 49290.54 4p " 4PC' 112- 4d" 20 il 12 
1908.326 1 52401.95 Si 4F i] /2 - 5p -Ioc1112 

1912.146 2 52297.26 Si 4F:1112 - 5p 40 ;1 /2 
2029.165 6 4928 1.35 4p" .IP~)1 h - 4d" 4p 11 /2 

1920.582 1 52067.55 S2 4 F I 112 - 5p 4 F'2 1/2 
2029.750 2 49267. 15 4s' ~O i l / 2 -4p " iD~11z. 

1927.707 2 51875.10 S2 4Fal /2 -5p 4F~] I :.:, 
2029.859 50 49264.51 4s" 4P2 11z. -4p" 4S~ 1/2 

1929.063 1 51838.64 S2 4F 11/:.: -5p 40cll f2 2032.957 25 49189.43 4s' :! 0 1112-4p" :!poJ If2 

1930.493 1 51800.24 2034.045 3 49163.12 4s 4 F :~ 1 1 2 - 4p 2F;' !2 

1937.661 1 51608.61 S2 4 F2 ]12 - 5p 4F~ll f 2 

1938.579 2 51584. 18 4s i F 2 1/2 -4p" 4pc11/ 2 2036.040 2 49114.95 4s" 4p 1112 - 4p" 2P~1 12 

1939.901 10 51549.02 2038.264 2 49061.36 4p 4D~" " - 4d'G 4", 
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lI.{air) Intens ity Wavenumbe r 

2050.355 1 48756.42 
2053.300 5 48686.50 
2054.313 20 48662.49 

2055.579 1 48632.52 
2057.376 1 48590.05 
2057.480 0 48587.60 
2057.838 1 48579.14 
2060.820 0 48508.86 

2064.225 2 48428.85 
2066.417 3 48377.49 
2067.049 5 48362.70 
2069.130 1 48314.06 
2069.579 6 48303.58 

2069.940 18 48295.16 
2071.220 30 48265.32 
2074.138 1 48197.43 
2078.016 3 48107.49 
2079.174 30 48080.70 

2080.850 20 48041.98 
2081.338 2 48030. 72 
2082 .605 4 48001. 50 
2083.649 1 47977.45 
2083.770 5 47974.67 

2084.875 30 4 7949.24 
2085 .315 25 47939.13 
2085.654 50 47931.34 
2086.519 20 47911.47 
2087.672 7 47885.01 

2088.212 1 47872.63 
2089.000 35 47854.57 
2090.103 15 47829. 32 
2092.142 3 47782.71 
2092.840 3 47766.78 

2093.466 15 47752.50 
2093.555 20 47750.47 
2094.128 15 47737.40 
2094.348 1 47732. 39 
2094.388 7 47731.48 

2095.852 1 47698.14 
2096.306 0 47687.81 
2097.094 200 47669.90 
2098.368 10 47640.96 
2099.150 0 47623.21 

2099.614 12 47612.69 
2099.668 6 47611.46 
2099 .925 13 47605.64 
2100.240 3 47598.50 
2100.308 60 47596.96 

2101.218 3 47576.35 
2102.849 1 47539.45 
2103.392 20 47527.18 
2106.937 0 47447.22 
2107.826 1 47427.21 

2107.954 200 4 7424.33 
2109.023 18 47400. 30 
2111.418 2 47346.54 
2112.450 50 47323.41 
2113.300 0 47304.38 

2113.579 300 47298.13 
2113.674 4 47296.01 
2115.176 3 47262.43 

T ABLE I. Lines of Ni II 

Transit ion lI.{air) 

2116.228 
45' F" I, - 4p" F:"I, 2116.818 

4s ' 2D 21/2 - 4p' I 2D°:! ! f2 
2117.494 

4p ' "DO"" - 4d' , "p 0'1,; 2118.863 
4s 4 F 2\ / 2 - 4p 2Do11 /2 2120.582 
4p2DozI /2- 5s ' t02 1!2 2120.915 
45' 2D \1 / 2 - 4p' 120 °11/2 2121.769 
4p 'D'" " - 4d 2 F " I, 2121.995 

2122.474 
45 4 F " I, - 4p " FO, '" 2122.590 

4p' 14poll /2- 4d"4D11 /2 2122.720 
4p ' tpo] 1/ 2 - 4d ' I 20 \1 / 2 2123.298 

4p' I 4P'2 1/ 2 - 4d' I '10 21/ 2 
2123.836 

4p " 4poll /z- 4d " 4D 21/2 2125.030 
4p " 4po2 1/2 - 4d" 4D ;ll /2 2125.122 
4s' I 4P II I "!. - 4p' I t p OII /? 

4p 120°11/2 - 4d ' ' 4 P 0 1/ 2 2125.914 

2126.838 
4s" F " I, - 4p ' 0 ', 'I, 2127.685 

4p I 2 p oOI/ 2 - 4d ' I 4 PI 1/2 2127.777 
41' 'D~" I,- 4d "D " I' 2128.583 
45 ' F " I, - 41' 'G ~" I' 2129.061 

4s ' 2D 11 / 2 - 4p " tOOtl !2 
2129.141 

4S l1 4P 21/z- 4p " 2 po] LIz 2129.523 
4p " "POll:.! - 4d ' I 4Do l/z 2130.1 72 

2130.628 
41' " ' PO'I, - 4d" 4D, 'I, 2131.046 

4p 'D~" " - 4d 'G" I, 2131.099 
4p ' 2 p 01 112 - 4d ' I 2 P 11 / '1. 2131.265 
4p 4D" 'I, - 4d 'G "'i2 2131.370 
4s 4F Jl f2 - 4p t F Ot l /Z 2132.353 
4p 4D~" I' - 4d "F"'I, 2133.517 

4p ' 2 p OI I I:! - 4d " 4P i l /2 
2134.289 

4p ' D'" " - 4d 4D "I, 2134.375 
45 ' F"' I, - 4p 2 F~" I' 2134 .441 
4p 4D"'I, - 4d ' F "'I, 2134.760 

4p ' 20 °2 1/ 2 - 4([' I 2D Il /z 2135.127 
4p 4D'"" - 4d ' G " I, 

2136.622 
4p '" 2H ~lI f 2 - 4d "1 2G;P/2 2138.143 
4p '11 2H4If2- 4d'I'2G41/z 2138.582 

45 I 2D 21 / 2 - 4p ' I 4D~J!12 2139.085 
4p 'll 2H '4 I/z -4d '" 2H41 /2 2139.668 

4p "D', 'I, - 4d ' F " I, ? 
2139.710 

41' "D', 'I, - 4d'F " I, 2141..:\84 
41' 'DO, 'I, - 4d 2p . '1, 2142.069 

2142.453 
45 I 2D 2: ,'l - 4p~' 40°11/2 2143.165 
4p 'D~" I' - 4d" F ";1, 2144.958 

4p ' 2D'2 I/2 - 4d 'l 4p J llz 2145.152 
4S '1 1P Ol /~- 4p ' I 2001 112 2145.609 
45 1 20 21/2 - 4p I I 4D2 112 2152.381 

2152.449 
41' ' D', 'I, - 55 ' 'D "I, 

2155.635 
45' 11 :lG 4 1/ 2 - 4p 'll 2G41!2 2156.512 
45 '11 2Gal /2- 4p ' 11 2G4 1/2 2156.941 

4p ' 'P'" ,,- 4d" "P" I, 2157.490 
4S '11 2G 41/ 2 - 4p 'll 2G 31/2 2157.736 

45 4F 21 12 - 4p 20; 1!2 
2157.882 

45 '11 2G ;\ 1/2 - 4p '>J1 2G ~11/2 2158.467 
4p ' 2pO]1 /2- 4d" 4POI12 2158.741 

2159.043 

817 

Intensity Wavenumber Trans it ion 

0 47238.94 4p '1'°" 1, - 4d 'U "I, 
1 47225.77 4p ' :! p o]' /'I.-4d 'l 2 F 2112. 

1 47210.70 4p 'DO, 'I, - 4d ' D . '1, 
2 47180.20 4p ' :q·...,; ,/2- 4d tl 40 2 1/ 2 

6 47141.96 4p ' 2F c2If2- 4d" 4D :11 /2 

0 47134.56 4p 12 0 °2 11'1. - 4d " 2D 21 /2 

1 47115.59 4p " , 'H'"" - 4d" , 'G " I 

0 47110.57 4p ' G" I, - 4d ' F "'I, 
25 47099.94 4p 1/ I 2H :') 1/2 - 4d'l I 2H 5 1/ 2 

2 47097.36 
0 47094.48 4p 4G~" I' - 4d 2H" I, 

50 47081.66 4p "D'.", - 4d 'F, 'I, 

3 47069.74 4p 'Do. 'I, - 4d 'P 0'1, 
10 47043.29 4p " 'P'''I, - 4d ' '5°'1, 
40 47041.26 45 4F"'I, - 4p 'G~" I' 

65 4 F 4 1/2 - 6p 'l 4D~11 1 2 
25 47023.73 45" F " I, - 4p 'F~" I ' 

300 47003.31 4p 4D''' 'I, - 4d 4P " I, 
1 46984.60 4p 'G~" " - 4d ' F " I, 

40 46982.57 4S" 4P'l f'l. - 4p "2D021 /2 
70 46964.78 45 4 F 21 / 2 - 4p 2 F : II / 2 

1 46954.23 4p' 2 F o3 1/2- SS'11 iG;Pf2. 

3 46952.47 4s' 20 111'1. - 4p ' I 4Doo,1:z 
8 46944.05 41' "G"I, - 4d 'H " 1, 
0 46929.75 41' ''' 'F~" I' - 4d '" 'G" 'I, 
3 46919.71 4p II I 2 r:11f 2 - 4d'l I 2G 41/2 

60 46910.50 45 120 1112 - 4p " 4D 011/Z 

300 46909.34 4p "D~" I' - 4d 4D "'I, 
35 46905.68 45 4 F 411:J. - 4p 2Go4 1/ 2 

1 46903.37 
1 46881.75 4p "G ~" I' - 4d 4[-[ "'1,? 

50 46856. 18 4p ' D', 'I, - 4£1 'D "I, 

50 46839.23 4s' 20 ]11'l- 4p I 140°2 1/ 2 

10 46837.35 4p " 4P ';!/:.! - 4(f 2 p I I / Z 

15 46835.90 4p " 'P"I, - 4d ' ' D"" 
20 46828.90 4p ' I "poJI!z - 4d ' i p 1 1/2 

250 46820.85 4p 'D'" " - 4d 'D " I, 
10 46788.09 4p ' 2D o]1/2 - 4d " 4 0 I I/Z 

25 46754.81 41' ' Do"I, - 4d ' F " I, 
50 46745.22 45 4 F "'I, - 4p ' F"'I, 

0 46734 .23 45 '1 "P 21 /2 - 4p ' I 2D2112 
1 46721.49 4p 'G"'I, - 4d 'G"'I, 

20 46720.58 4p ' 20°[1 /2 - 4d ' I 4D 21 /2 

12 46688.42 4p ' 2p'.'I, - 4d" 4D .'1, 
40 46669.13 4p "Do.'I, - 4d "D .'1, 

3 46660.77 4p I ZpoOI /2 - 4d 'l 4D 11 /2 

20 46645.27 4p " 4po111z - 4d' 2p 01 /2 

1 46606.28 4p 'f 4po21 /2- 4d ' 2G :II /2 
30 46602.07 4p 4D"'I, - 4d ' F '''I, 

2 46592.14 4p" "p'.'I,-5d ' '5 . '1, 
4 46445.57 4p III 2F021/2 - 4d 'll 2G a l / 2 

16 46444.10 4p "D"'I, - 4d ' P, 'I, 

35 46375.46 4p 4D''' I, - 4d 4P .'1, 
8 46356.61 4p "G ~" I' - 4d "G, 'I, 

25 46347.39 4p "Go" I, - 4d "G" I, 
1 46335.59 4p " 'P" 'I, - 4d ' ' D " I, 

18 46330.31 4p 'G"'I. - 4d 4G "' I, 
20 46327.18 4p 'l "po11 /:z - 4d '2D11/2 

5 46314.62 4p 'Do •• 1, - 4d "D "I, 
50 46308.75 45 4F :1 1/2 - 4p 4FOJI /2 

100 46302.27 4p D" " 4 ., - 4 d ' P 11/ 2 



T ABLE I Lines of Ni II - Continued 
;>..(air) Inte nsity Wave numbe r Transit ion ;>..(air) In te ns ity W a ve number T ran s ition 

2159.698 25 46288.23 I 4p I I I 2H~ I J..J - 4d ' I I 2 1 5 1/ 2 2197.936 200 45483.03 4p I 2 Fez l ! :.! - 4d' 2G :\ 1/ 2 

2198.423 120 45472.95 4p 'G~' I' -4d 4H " " 2161.217 80 46255.70 45 4F 21 /2 - 4p 2G ~11 / 2 2199.188 20 45457.13 4p 4GO" I,- 4d 2 F" 'I, 2161.792 18 46243.40 4p 'D'2'I, - 4d ' D, 'I, 2201.028 25 45419.14 4p" 'D. 'I, - 4d" 4F , 'I, 2161.984 11 46239.29 4p 'G02", - 4,/' F, 'I, 2201.409 600 45411.28 45 4F " I, - 4p 4Fo" I, 
2162.481 18 46228.66 4p 4G'2 'I, - 4d'F " " 
2163.208 50 46213.13 4p 4G~" " - 4d 2 F:"" 2203.068 40 45377.08 4p 'l I 2 F~1 1 / 2 - 5d2G41/2 

4p' 20°2 1/ 2 -4d" 40 11/ 2 
2203.373 25 45370.80 4p 4GO" I, - 4d 4F 2'1, 2163.521 1 46206.44 
2203.468 60 45368.85 4p 'G~" I ' -4d 2G"' I, 2164.102 10 46194.04 4p I' 4POl f2 - 4d' 2p Ol f ~ 
2204.799 10 45341.46 4p I 2poOI /2 - 4d' 2 S 01 / 2 

2165.278 30 46168.95 4p'If 2F;I1 /2- 4d '" iF:ll / :.! 
2205.548 5000 45326.07 4p 4GO.,,, - 4d 4H '; 'I, 2165.553 1000 46163.09 45' F 4'1, - 4p' F 04", 

2166.242 70 46148.41 4p" 4po21 / 2 -4d' 2F ;.P /2 2205.783 20 45321.24 4p" 4Do" I, - 4d" 4F 2 '1, 
2205.866 80 45319.53 4p 'G °4'1, - 4d 'G " I, 2166.688 25 46138.91 4p' 20°2 1/ 2 -4d ' l 4D21 /2 2206.321 5 45310.19 4p'l I 2 F~P / 2 - Sd 4 F 21 / 2 

2167.256 30 46126.82 4p " G~" I ' -4d 4F " I, 2206.715 4000 45302.10 45 4 F " I, - 4p 4 r 3'1, 2167 .299 150 46125.91 4p 4GO" I, -4d 4H 3", 2206.961 20 45297.05 4p 'I' 2Fo2 1f 2 - Sd 4D 11/2 
2167.815 50 46114.93 4p'l "pOt I!:.! -4d' 2F 2 1/2 

2168.212 50 46106.48 4p 'l 4 po] II:.! -4(1' 2F 21 / 2 2206.981 30 45296.64 4p 4G" ", - 4d 4D 2 '1, 

2207.148 1 45293.21 4p 'GO, 'I, - 4d 4G "'I, 2168.486 80 46100.66 4p' 2D021 /'J. - 4d" 40 ;11 /2 2207.262 20 45290.87 4p 4Fo" " - 4d'G 2 ", 2169.096 2000 46087.70 4s ' F "'I, - 4p 4 F~" " 2209.040 1 45254.42 4p' 'DO, 'I, -4£1' 'P "" 2169.569 40 46077.65 4p 4G~", - 4d 4G 4'j, 2209.111 25 45252.97 4p 120 °11/ 2 - 4d' 2D 21 / 2 
2169.955 300 46069.45 4p 4G03'1, - 4d 4H 4'1, 
2174. 119 6 45981.23 2209.260 50 45249.92 4p'l 40 °11 / 2 -4d ' l 4F 2 1/ 2 

2174.331 10 45976.75 4p I 2POJ 1/ 2 - 4d' I 40 11/ 2 
2210.001 20 45234.75 4p ' l 40 °2 1/ 2 -4d' 120 2 1/2 

2174.396 30 45975.37 4p 'G04'1, -4d'F "'I, 2210.238 6 45229.90 45' I ip 1 1/ 2 - 4p ' 14 5°1 1/2 

2174.666 2000 45969.66 4s 4F"", - 4p 'G~", 2210.382 300 45226.95 45 4F 3'1, - 4p 4F04'1, 

2175.147 1500 45959.50 45 <IF 2 1/ 2 - 4p 4 FO~l / z 2211.097 300 45212.33 4s" ~PI I /2-4p" 2S01/2 

2175.832 30 45945.03 4p' F~" " - 4d 'D " I, 4p' :!F021/2-4d' 2D 11 /2 
2176.101 7 45939.35 4p" ~0011 /2- 6s 4 F~ 1 /2 2211.630 25 4520 1.43 4p 4 F~" I' - 4d 'G 4 'I, 

4p 4 F03'1, - 4d 'H " I, 2212.109 150 45191.64 4p" 4D021/2 - 4d" 4F 3 1/ 2 

2176.796 2 45924.69 4p 4Do, 'I, - 4d ' D " I, 2212.673 50 45180.13 4p 4G03 " , -4d 4G 4 ' 1, 

2177.086 500 45918 .57 4S" 4PI I/2-4p " 40 °11/2 2212.872 20 45176.06 4p 'G~ " , - 4d 'F"", 
2177.361 400 45912.77 4s" 4P 01/2 - 4p' 1 40'01/2 

2212.917 40 45175. 15 4p 4 F"' I, - 4d 4G"'I, 
2177.531 25 45909.19 4p ' 2po11/2-4d"4D21/2 2213.066 12 45172.10 4p 4F~1 /2 - 4d 2F 21/2 
2177.847 25 45902.53 4p 4D'O'I, - 4d 'P " I, 2213.155 50 45170.29 4p 2Fo" I, - 4d 2D, 'I, 
2179.110 12 45875.93 4p " ,poO'I, - 4d ' 'D " I, 2213.196 150 45169.45 4s' ~O 11 /2 - 4p' 2pol l /2 
2179.352 400 45870.83 4s" 4poOI /2 -4p " 4D 11 /2 2213.489 1 45163.47 4p " 40011 /2- 4d" 2D~J /2 
2179.453 20 45868.71 4s 4 F " I, - 4p 4G; 'I, 

2214.895 20 45134.81 
2179.990 50 45857.41 4s ' 20 ~1 /2-4p' ~ po1 1 / 2 2215.275 6 45127.06 4p' ,poO'" - 4d ' 'P " I, 
2180.473 800 45847.25 4s " 4p 11 /2 - 4p " 4Do~l f 2 2216.482 6000 45102.49 4s' F " I, - 4p 4G\ 'I> 
2181.135 1 45833.34 2217.695 40 45077.83 4p 4G~! ' I' - 4d 4F 3'1, 
2183.217 80 45789.63 4p 4G04'1, - 4d'F " I, 2218.045 5 45070.71 4p ' :!0 011 /2-4d ' 2POl/2 
2184.268 7 45767.60 5p 4G~", - 5d ' G 5'1, 

2184.605 800 4s 4F " I, -4p 4Fo" l, 
2218. 111 150 45069.37 4p 4F'2 'I,-4d 4H 3'1, 45760.54 
2218.207 1 45067.42 4p " 20°:!I /1;-4d " 2 P II /:! 2184.875 35 45754.89 4p' " :!H 51/2 - 4d'" 2 16112 
2218.573 2 45059.99 4p 4GO" I, -4d'P " I, 2185.504 2500 45741.72 4s" 4 p 21/2 - 4p II 4D~P / 2 
2219.116 20 45048.96 4p" 4D~" ,,~ 4d" 4F"'I, 2186.120 20 45728.84 4p 4Do" " - 4d 4D "'I, 221,9.246 1 45046.33 4p' 'F~l' I,-4d' 'G 3'I, 2186.893 18 45712.67 4p' 2 F 021f2 -4d ' 2D 21 /2 

2187.315 25 45703.85 s:!2F;1 1/2 - U 2G041/2 2219.472 200 45041.74 4p' 2F03'1,-4d' 'G"" 
2187.696 2 45695.90 2219.936 2 45032.33 4p 'Go" l, -4d 4H "' I, 
2188.045 25 45688.61 4s 4F" 'I, - 4p 4GO" I, 2220.402 800 45022.87 45' 20 21/2 -4p ' 2~31 /2 

2188.541 25 45678.25 4p'" :! F°:!1 /2- 4d'" 2F 21 12 2221.062 500 45009.50 4p 'G04'1, - 4d 'H "1, 
2188.918 2 45670.39 45" 4P21 /z-4p " 4D o' ll2 2221.759 25 44995.38 

2189.174 4 45665.05 4p 4 F02'1, - 4d 'G "'I, 2222.236 120 44985.72 4p 2G"'I, -4d'H " " 
2189.498 45 45658.29 4p 4G~" I ' - 4d ' F 4' 1> 2222.957 900 44971.13 45 4F 4'1, - 4p 4Go" " 
2190.557 80 45636.22 4p 4G ~" I ' - 4d 4G 5'1, 2223.455 300 44961.06 4p" 'D~! " , -4d " 4F 4'1, 
2190.967 30 45627.68 4s' 2D 2112 - 4p' 20°21/2 2223.619 15 44957.75 4p 'DO, 'I, - 4d 2D " I, 
2192.036 100 45605.43 4p 20°2 1/2 - 4d 20 21/2 2224.327 5 44943.44 4p' t p OOt! :! - 4a' 2p 01 /2 

2192.090 3000 45604.31 4p 4GO" I, - 4d "H 5'1, 2224.355 10 44942.87 4s 2F ;11 /2 - 4p 2 F021/ :! 
2192.341 150 45599.09 45 " 4P2 1/2-4p " 4Do~I /2 2224.414 15 44941.68 4p 4Fo, 'I, -4d 4G" I, 
2193.009 1 45585.20 2224.504 5 44939.86 45' to 11/2 - 4p ' 1D02 1/2 
2193.534 50 45574.29 4p 4GO" I, - 4d 4G " I, 2224.864 200 44932.59 45 4F"'I, -4p 'G~P I' 

" 4 - "1 4 ~ - , 2197.854 25 45484.72 4p D " I, Sd F " I, 2225.768 50 44914.34 4p F 3'1, 4d H " I, 
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T ABLE I. Lines of Ni II - Continued 

A(ajr) Intensjty Wavenumber Transition A(ajr) Intens ity Wave numbe r Transition 

2226.329 100 44903.03 45 "F "I, -4p 4GO" I, 2261.685 5 44201.14 4p 'l 4 D~ I /'J. - 4d'l "0;11 12. 
2226.866 5 44892.20 4p "G03 '1, - 4d 4 F "I, 2262.066 10 44193.70 4p" "DoI /2 - 4d" 40 1 I/:Z 

2227.186 40 44885.75 4p 4Fo"' I, - 4d 4G " I, 2262.459 2 44186.02 4p" 20 ;1/1 - 4d" 4 Fll /'/.? 
2227.672 15 44875.96 4p 2G03 '1, - 4d 2F " I, 2262.898 30 44177.45 45" "P 11 / 1 - 4p' 2 p OII /'l 

2229.776 50 44833.62 4p 4Fo" I, - 4d 4F " I, 2263.375 3 44168.14 4p" 'ID011 f2- 4d" 402 1hz 

2230.308 2 44822.92 4p 4Fo" I, -4d 'F 2'1, 2263.443 5 44166.81 4p ' F~" I' - 4d ' F "I, 
2230.368 2 44821.72 4p 4 FO, ' I, - 4d 'P 0' 1, 2264.461 1000 44146.96 45 " F, 'I, - 4p "G~"/' 
2233.809 20 44752.68 4p' 'Do, 'I, - 4d' ' D " I, 2264.739 50 44141.54 4p" F~l ' I' -4d "0 "1, 
2235.758 8 44713.67 4p'" 'F02'1, - 5d 2P , 'I, 2265.345 30 44129.74 45 " "POI/2- 4p' i p o] I I? 

2236.063 3 44707.57 45 'I ::!P 01 /2 -4p" 45°'1 /2 2266.647 30 44104.39 4p 'G~I'I' - 4d ' F" 'I, 
2236.566 8 44697.52 4p" 2D 02 1/ 2 -4d'l 2D II /'/. 2266.903 10 44099.41 4p'f 2Dt l/'l-4d 'l 20 2 1/2 

2236.984 2 44689.17 45" iP 01 {2 - 4p ' 12 5'01/2 2267.038 5 44096.78 4p " 4D~1I / 2 - 4d' I 4D 2112 

2237.161 1 44685.63 2267.236 100 44092.93 4p" 2Do'l h!. - 4d' 120 11 /2 

2237.803 5 44672.81 4p' 'DO" I, - 4d ' 'P " I, 2268.732 1 44063.86 
2237.876 20 44671.36 4p' 2Do2 1/ 2 - 4d ' 20 2 1/2 2269.008 100 44058.50 4p'l 4D:1I /:z- 4d" 4D~11 /2 

2238.033 2 44668.22 2269.278 2 44053.26 s"1 2D 2 112. - Sp 't 40 °11 12 

2238.452 20 44659.86 4p' F~I ' I ' - 4d 'G "' I, 2270.214 2000 44035.10 45" F " 'I, - 4p "G:, 'I, 
2238.572 15 44657.47 4p'2pO]I /2-4d ' 25 0 1/ 2 2270.734 100 44025.01 4p" F~" " - 4d "G"" 
2239.999 20 44629.02 2271.086 2 44018.19 4p 'G;,,, - 4d" F "I, 
2240.185 15 44625.32 4p' 2P''' I,-4d ' 20 " I, 

2271.843 30 44003.52 4p 4 F; 'I, - 4d 'P , 'I, 
2241.571 200 44597.73 4p 4F" I, - 4d "F ''' /, 2272.251 3 43995.62 4p'" 'F~" I' - 5d 4F " 'I, 
2242.031 100 44588.58 4p' ' 1'~I' I,-4d' 21''''1, 2272.865 100 43983.74 4p ' 20;1/2 -4d' 2 F :1I12 
2242.141 2 44586.39 45 ' 2 D 2 1/2 - 4p' 2F°;! ' /2 2274.058 5 43960.67 4p 'G~" I ' - 4d 4H 4 'I, 
2242.680 500 44575.68 4p " 1''4 '1, - 4" "C " I, 2274.595 3 43950.29 4p' 20; 1/2 - 4d' 2 F 2 1f2 

2243.715 10 44555.12 4p' 21'~" I ' - 4d' ' 1' " I, 

2244.858 60 44532.43 4p' 1'°" 1, - 4d ' D " I, 
2274.724 200 43947.80 45" 4p 1112 - 4p' 2D;I/2 

2275 .063 1 43941.25 4p' 2P~I / 'l -4d'::!D 1 1/2 
2244.878 30 44532.04 4p ' ::!D"li /2 - 4£1' 2 F' ::! 1/2 2275.284 1 43936.98 4p" 2D"II /2- 4d" 4p 11 /2 
2245.596 20 44517.80 4p " 1'°" 1, - 4d "C " 'I, 2275.684 300 43929,26 45" 4P',! II'l- 4p ' :.!P~I I :I. 
2246.611 2 44497.69 2276.023 150 43922,72 4p " F~" /' - 4d 4 l' ;"1, 
2247.228 100 44485.47 4s' 2D 11 /2 - 4p' 2P"01 /:l. 

2248.369 15 44462.90 4p l' 2D"11 /2 - 4d" 2 P 11 /2 2276.437 200 43914,73 45" 2p 11 /2 - 4p' / :!P"11/:l. 

2249.027 0 44449.89 4p '1 4D"zl/z- 5s'" 2G 31/2 2276.672 300 43910.20 4p 4 F~" I ' - 4d "0 "'1, 

2249.371 15 44443.09 4p' 2 p "II /2 - 4d' 2P 11 /2 
2277.282 800 43898.44 4s' 2D 11 /2 - 4p' 2 F ;' I/2 

2249.444 30 44441.65 4pI2P"11 /2- 4d' 2D :! I/2 
2278.318 400 43878.48 4S', 1 :1 G :!I /2 - 4p '" 2 F~ ' / 2 

4p' ' D02 '1,-4d ' 2C"'I, 2278.770 800 43869.78 4s 2 F;P/2 - 4p 2D21/2 

2250.488 10 44421.04 4p" 1'0, 'I, - 4d 4D 0'1, 2279.534 1 43855.07 4p 'G~ ' I ' - 4d 4 F "' I, 
2250.508 20 44420,64 4p" 2D":.!1 /2 - 4d" :.! F':.!1 /2 2279.660 15 43852.65 4p"2P"11 /2-4d" 2PII/2 

2250.755 10 44415.77 4p "1'°" 1, - 4d 4D, 'I, 2280.680 3 43833.04 4p 2CO"' I, - 4d"G 5'1, 

2250.920 3 44412.51 4p "1'°"'1, -4d "H " I, 2280.984 75 43827.20 4p 20 °"1, - 4d' 1"" 1, 

2250.998 3 44410.97 4p" :1D"II /2 - 4d' 1 2P 01/2 2281.564 30 43816.06 4p' , :1 D "11 / 2 - 4d" 2 F :.!1 / 2 

2251.520 30 44400.68 4p 41'°" 1, - 4d 'F "' I, 2282 .361 8 43800.76 4p" 2 P "ll h - 4d" 2P 01/2 
2252.830 200 44374.86 4p" :1D"211'l-4d' I 2F :li /2 2284.995 2 43750,27 55 41""'1,- v 2G41/2 
2253.679 50 44358.15 4s' 2D 11 /2 -4p ' 2D"1112 2285.178 50 43746.77 4p " 2 p "11/2 - 4d' '4 P 21/2 

2253.734 25 ? 44357.06 4p" :.!D"II /2 - 4d" 4P 2 112 2285.415 5 43742.23 4p" '2 }"'21 /2-5d4D21/2 
2253.848 500 44354.82 45 "F , 'I, - 4p "Go" I, 2285.687 25 43737.03 4p 4 F"'I, - 4d 4 F 4'1, 

2254.258 8 44346.76 2286.853 2 43714.73 
2255.612 15 44320.14 4p 2Do" I, - 4d jG 3'1, 2287.089 300 43710.22 45 ' F 2' 1, - 4p ' D°, 'I, 
2255.632 30 44319.75 4p 2Do, ' I, - 4d 'D " j, 2287.648 500 43699.54 4S '1 4p 21 /2 - 4p' 2D"2 1/2 
2255.908 50 44314.32 4p 4 1'°" 1, - 4d" l' " I, 2289.209 6 43669,74 4p 'G04'1, - 4d "H 5'1, 
2256. 137 75 44309.83 45' I 2p iI /2 - 4p' I 2 P "0 112 2293.626 4 43585.65 4p "I:-~" I' - 4d "PO 'I, 
2256.279 3 44307.04 4p'l 4D"21 /2 - 4d' I 4D 11/:1. 

2256.708 5 44298.61 4p 4G~I ' I' -4d 4p " I, 
2294.628 1 43566.62 55 4 F "'I, - 8p "C~" I' 

2257.826 200 44276.68 4p 2F:" I, -4d ' H " I, 
2296.089 100 43538.90 4p' F~1 ' 1 ' - 4d ' G4'1, 

2258.504 5 44263.39 4p I' 4D"1112 - 4d" 4D 01 /2 2296.552 400 43530.13 45 2 F3'1, - 4p' ~":" I ' 

2258.704 3 44259.47 4p ' 2P"' 1/2- 4d ' 2POl12 
2297.141 400 43518.97 4s "'F 21 /:1. - 4p 40"11 /2 

2297.489 300 43512,37 45" F " I, - 4p '0°0'1, 
2259.294 200 44247.92 4p 2G~" /' -4d'G" 'I, 
2259.726 10 44239.46 4p' ' 4D"21 /z- 4d" 4D21 /2 2297.735 3 43507,72 

r 
2259.917 10 44235,72 4p'14D"11 /2- 4d" 4D 1112 2298.270 300 43497,59 4s 2 F 21/2 -4p 2 F 2 1/2 

2260,383 50 44226.60 4p III 2F~il /2 - 5d 4D 21 /2 2298.417 2 43494.81 4p " 'D°, '" - 4rl " ' D 2'1, 
2260.644 30 44221.49 4p 'G~" I ' - 4" 'C "' I, 2298.491 100 43493.41 4S " 'I P 11 /2- 4p' :lP"o112 

4p " 4Dol /2 - 4d 'l 4Do l12 2299.058 30 43482.68 4p " 2 po, 'I, - 4d" 20, 'I, 
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T ABLE I. Lines of Ni II - Continued 

A{air} Intensity Wavenumber Transition A{air) Intensity Wavenumber Transition 

2299.651 200 43471.47 45' 2D21 /2 -4p 'l "po] II:! 2343.491 200 42658.31 4p ' 0 ; 'I, - 4d 'P, 'I, 
2300.097 300 43463.04 45' 2D2t /z -4p" 4 P~ 1 /2 234.3.947 20 42650.02 4s'" 2G 4 1/ 2 -4p'" :!H~' I 
2301.014 20 43445.72 45' I 4p 111 12 - 4p' 2P~) 1 /2 2345.267 200 42626.01 4S',1 :!G;JI /2 -4p fll 2H~' 1 

2302.141 1 43424.46 2345.442 50 42622.83 4s 4F" " -4p 40; '1, 
2302.479 200 43418.08 4s' II 2G 4 1/ 2 -4p 'll 2F~\l f2 2349.176 50 42555.09 4p'l 25°01 12 -4d" ip \1 / 2 

2302.996 1000 43408.34 4s 4F"'I, - 4p '0; '1> 2349.331 3 42552.28 4p '0', 'I, -4d 4F , 'I, 
2303.688 50 43395.30 4p 'F~I' I' - 4d 'F"' I, 2349.580 1 42547.77 55 iF:.! ,!:!- V:!G~1 / 2 
2303.754 0 43394.05 4S ' 11 :!G;~ 1 /2 -4p' I I 2F~l l f 2 2349.922 30 42541.58 4p 'O~ 'I> -4d 'F " I, 
2303.848 50 43392.28 4S '1 :! Po' /z-4p" tPOll lz 2349.991 60 42540.33 4p ' 0 ', 'I, - 4d 'P 0'1, 

2305.239 200 43366.10 45 '1 4p ]1 / 2 -4p' 20 °'1 /2 2350.147 3 42537.51 4p'14so11!2- 4dll'lPI1 /2 

2306.028 30 43351.27 52 "F 41 /2- Z 4G~ 1 /2 2350.269 3 42535.30 5 14 F 'l1 /2- Z 4G711f2 

2307.781 50 43318.34 45' I 4p 0 1/2 -4p' :!Do1 11:! 2350.845 10 42524.88 4s' F"'I, - 4p 4F" 'I, 
2308.278 2 43309.01 2351.204 1 42518.39 4p' f 40°11/2 -4d' :!Pnl l:! 

2308.518 150 43304.51 45 'I :!P \1 /2 -4p' I :!DO] I I :! 2352.048 75 42503.13 4p / I :! S~)l f2 - 4d' I ip 0] {2 

2310.147 2 43273.98 2352.226 1 42499.91 5 24 F:I I/2 - z 4F~1 1 / 2 

23]0.610 1 43265.31 4p' F" 'I, -4d " F"' I, 2353.007 10 42485.81 4p 4F;' I, -4d 4P" I, 
2311.061 6 43256.87 2353.391 2 42478.88 4p 'F~"I' - 4d 'O" I, 
2311.341 5 43251.63 4p 'F~"I> -4d 4H" I, 2353.528 1 42476.40 4p 'l 4D~1 1 2 -4d ' :lP0 112 

2311.585 75 43247.06 4p ' F~ ' I' - 4d 'G"'I, 2354.922 5 42451.26 s'24F'I /'J.- z "G°:!I !:! 

23]2.054 2 43238.29 s'24F 4 11'l.- z4F~1/ 2 2355. 147 10 42447.21 4p'" 'G;' I,-5d 'G"' I, 

2312.240 50 43234.81 45/ iD Il /z -4p 'l 4p~)' 12 2356.013 75 42431.61 4p'l 4 S O, 112 - 4d'l "P :l II':!. 

2312.916 200 43222.18 4S 'I' :lG 4 112 -4p'" :lH:")'12 2356.403 100 42424.58 4s :! F '2112 - 4p ~D~1 12 
2313.208 3 43216.72 2358.054 2 42394.88 4p" 40~"I' -4d' 'G" I, 
23]3.789 2 43205.87 4p" :!p~ 112 -4d" ~F 2 112. 2358.208 1 42392.12 4p 4 F~ 'I, - 4d 40"'1, 
2315.066 2 43182.04 4p' , :l p~ 112 - 4d' , 4 F 1112 2359.816 1 42363.23 

2315.558 20 43172.86 4p 'O~ ' I' - 4d 4G"'I, 2359.862 100 42362.41 4p 'F~" I ' - 4d 4G, 'I, 
2315.842 2 43167.57 4p 'G~' I' -4d 4O''' I, 2360.396 1 42352.82 
2316.039 1000 43163.90 4s 4 F 4 'I, - 4p 40~, 'I, 2360.766 2 42346.19 4p I I' 2G~'1 / 2 - 5d '2G ;P /2. 

2318.321 5 43121.41 2362.111 5 42322.07 4p' II '2G~iI 1 2 - 5d 4G~1 12 

2318.509 200 43117.92 4s " 4p '2 112 - 4p ' '2 D 011 /2 2362.351 1 42317.78 4p'" 2G; 'I, - 5d 'H " I, 

2319.252 15 43104.]] 4p" 2D°'21 /2 - 4d" 4D'2I /2 2362.527 1 42314.62 
2319.750 500 43094.85 4s" 4P 2 1/2 -4p' 2F~P / 2. 2363.649 1 42294.54 S24F'2 I/2 - z 4F;I /2 

2321.011 30 43071.44 4p 'G~" I ' - 4d "G" I, 2364.305 50 42282.81 s'22H 5 112- z '2 I~I /2 
2321.047 15 43070.77 4p '0; 'I, - 4d 40 " I, 2365.383 2 42263.54 4p '" 2G~il /2 -4d'" '2 F :~ 1 / 2 
2321.861 15 43055.68 4p 'O~ 'I, - 4d' F" 'I, 2365.576 100 42260.09 4p 'F~" I ' -4d' F"' I, 

2322.19.5 10 43049.48 4p' F:" I, - 4d 40"'1, 2365.739 15 42257.18 4p"'2G~1 1 /2-4d '" :l F~I I':!. 
2323.541 30 43024.55 4p '" 2G~~1 / 2 - 4d ' II 2G:~112 2366.542 100 42242.84 4s" 4p JI /2. - 4p " 4p~)1 / ':!. 
2324.094 5 43014.31 4p I I I 2G~11 / 2 - 4d'" '2G4 1/2 2367.385 100 42227.80 4s ' F"'I, -4p 'O~" I' 
2324.272 50 43011.02 2367.668 2 42222.75 
2326.230 2 42974.82 2368.935 2 42200.17 4p " 4Do11/2-4d' 2Dl112 

2326.451 50 42970.74 4s 'F " I, - 4p 40 ", 'I, 2369.218 50 42195.13 4S"4P OI 12 - 4p " 4P~1 / 2 
2326.527 5 42969.33 4p 'O~ ' I' - 4d 4 F "/' 2369.512 2 42189.90 4p 'G~" I' - 4d 4p " I, 
2326.635 5 42967.34 4p'" '2G~i' 1 2 -4d'll '2H 'II /2 2369.863 15 42183.65 4p 'l 4poJ I/2 - 5S" 4p 01 /2. 
2329.553 20 42913.52 4p"1 '2G04112-4d'll '2G 41/ 2. 

2370.765 50 42167.60 4p" 4S0]1 /2-4d" '2DlI /2 
2329.937 40 42906.45 4s" 4p 11 /2 -4p' 2F;I /2. 2371.038 40 42162.74 4p'" 2G~11 / 2-4d'" 2 F a l12 

2330.409 30 42897.76 4pfll 2G~ ' /2- 4d"' 2R5! /:! 2372.361 15 42139.23 4p 'O~ ' I' -4d 40" 1, 
2331.121 40 42884.66 4p' l 2 p o, 1/2 - 4d 'l :!D'21/2 2374.582 20 42099.82 4p ' F~ ' I' -4d 'G" 
2331.760 10 42872.91 4p 2 F; ,/, - 4d 4G" I, 2374.802 5 42095.92 4p 'G; 'I, -4d '0'''1, 
2332.108 15 42866.51 4p"1 2G~ I /2 -4d'" '2H .ll /2 2375.418 1000 42085.01 4s 2 F 21 /2 -4p 2F~u /2. 
2332 .970 5 42850.67 2375.901 3 42076.45 s'2 2H 5 1/2. -41 4 I~1/2 

2333.883 1 42833.91 s'2 '2 D21 /2 - Sp" 4 p o] I I :! 2376.010 75 42074.52 4s 4 F " I, - 4p 'O~'I' 
2334.584 500 42821.05 4s 'F" 'I, - 4p 'G~" I' 2377.350 5 42050.81 4p" 4D;I /2. -4d' 2F ~1 1 2 
2335.100 15 4281 1.59 S2 4 F :i I 12 - z4G~ I /2 2378.580 10 42029.07 4p" '2So l/2.- 4d" 4p] I/2 
2336.625 30 42783.65 45 ' 2 DII /2-' 4p" 4 P~ 1 / 2 2379.574 100 42011.51 4p 'l 4so]I /2 -4d' I 4 p ]1 /2 

2336.712 100 42782.06 4s' I 2p 0 1/2 -4p 'l '2D~ 1/2. 2380.353 10 41997.76 4p 'F~' I' -4d 4D " I, 

2337.268 1 42771.88 4p' I 4D ;I/2 - 4d ' 20 21/ 2 2380.723 5 41991.24 5'2 2F:31 /2 - W 20;1/2 

2338.233 30 42754.23 4p 'F~' I' -4d'F" I, 2381.098 1 41984.62 4p'12PO'I I2 -4d'14Dol/2. 

2339.240 1 42735.83 2381.210 30 41982.65 4p ' F" 'I, - 4d ' F''' I, 
2341.202 500 42700.02 4s I I 2 P ] 1/2 - 4p , f 2D~ 1/2 2381.516 10 41977.26 4p' l 4p;I/2 - 55 I I 4p ]1 /2 
2343.381 3 42660.32 4p 'O~ 'I, - 4d 4G, 'I, 2381.892 8 41970.63 4p 'O~"I' - 5s 'F"'I, 
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:
I 

Mair) 

238 1.993 
2382.439 
2382.675 
2383.540 
2384.745 

2386. 11 5 
2386.438 
2387.764 
2391.805 
2392.106 

2392.289 
2392.588 
2394.519 
2394.843 
2395.507 

2397.509 
2398.288 
2398.625 
2400.374 
2400.925 

2401.929 
2403.708 
2403 .956 
2404.548 
2404.881 

2405.163 
2406.389 
2406.875 
2407.890 
2408.111 

2409.209 
2410.027 
2410.744 
2412.265 
2413.040 

2414.329 
2415.067 
2415.502 
2416.134 
2416.306 

2418.889 
2420.317 

·2424.623 
2426.316 
2431.561 

2432.670 
2433.556 
2434.319 
2435.491 
2435.958 

2436.313 
2437.892 
2438.997 
2441.330 
2447.013 

2447.257 
2447.393 
2447.590 
2448.080 
2449.234 

Intensity Wavenumber 

8 41968.85 
40 41960.99 

8 41956.84 
5 41941.61 

100 41920.42 

15 41896.35 
5 41890.69 

100 41867.42 
20 41796.69 
30 41791.43 

5 41788.24 
100 41783.02 

1000 41749.32 
100 41743.68 

1 41732.11 

1 41697.26 
75 41683.72 

2 41677.86 
1 41647.50 
3 41637.94 

100 41620.54 
1 41589.73 

30 41585.44 
1 41575.21 

10 41569.45 

100 41564.58 
15 41543.40 
50 41535.01 
40 41517.51 

3 41513.70 

2 41494.78 
5 41480.70 

10 41468.36 
10 41442.21 
50 41428.91 

10 41406.79 
5 41394.14 

15 41386.68 
2000 41375.86 

30 41372.91 

1 41328.74 
40 41304.35 

2 41231.01 
3 41202.24 

40 41113.37 

20 41094.63 
100 41079.67 

2 41066.79 
8 41047.03 
8 41039.16 

5 41033.18 
500 41006.61 

2 40988.03 
10 40948.87 
10 40853.77 

3 40849.70 
30 40847.43 

5 40844.14 
1 40835.97 
5 40816.73 

TABLE I. Lines 0/ Ni II -Continued 

Transition A(air) Inten sity 

4p" "POI 1/ 2 - 55 '1 4p 11 /2 2449.347 15 
4p" 4 S~ ' / 2 - 4d" 4 P 0 1/2 2450.839 100 
4p 'l "lpo] l I z - 4d" 40 1 1/2 2452. 160 8 
4p'l 4D~\l f2-4d' :!F;ll /2 2452.476 2 

4p 'O~' I ' - 4d ·' F"' I, 2455.519 30 

4p 'F~'I,-4d"F" I' 2455.651 5 
4p" 'lso1, / 2 - 4d" :!F:!I/Z 2457.723 3 

4s 'F" 'I, -4p 4F~" I' 2457.865 30 
4p" 4p;],:.! - 55" 4p 21 12 2459.180 20 
4S '1 4p 11 /2 -4p 'l "POI I I '/. 2460.038 50 

4p'l "pol l tz-55" 4P:!1 / Z 
2461.763 10 

45" 4p]'f2-4p'l 4P;'12 2465.493 15 
45 "IF;P f2 - 4p :!G ~11 / 2 2465.940 3 

45 ' 1 "POI/2-4p" 4P~1 / 2 2466.470 8 4p' f 4p~)1 /2-5s'l 4POI /2 
2467.380 5 

4p ' 0 '''1, - 4d" 1" '1, 2467.647 20 

4S" 2P11/z-4p'l 4 D~) " 2 2468.7 ]] 1 

Ss4F:p /:z- s 40~ I / z 2468.848 2 

4p" ::! D~ I / 2 - 4dl ::!P 11 /2 2469.520 3 
2470.026 1 

4p ' 0 ; '1, - 4d ' 1' " I, 
2470.429 2 

4p' F; 'I, -4d '1', ' i2 2470.503 1 
4p ' :! F'~1 /2 -5s' 1 :!p I llz 2472.282 10 

4p" "S~ 1 /2-4dl' 2 D :!l/z 2472.507 15 

4s " 2P01 /2-4p " 'ID°:!112 
2473.085 50 

4s " .IP 2 1/'1. -4p' 1 4p 11/2 2473.148 100 
4S" 4P 211:z-4p" "P~ I I :z 2473 .444 2 
4p' 1 4P~)1 /2 - 5s" <l p ]1 / 2 2474.850 10 

4p'II :!C:11/2-4d'" :! ] ;) 1/2 2475.147 1 

4p'll :!G~ll l z - 5d4G:\l / 2 
2475.858 2 

4p ' F~" I' -4d' 1" 'I, 2477.193 1 
4s :! F:11 /2 -4p 4C; ' /z 2478.497 10 
4s 4 F " I, - 4p 40~" 1 ' 2479.972 1 
4s :! F' 21 /2 - 4p "Fo11/2 2482.254 20 

4p" :! D021 /:z-4d' iC :P /2 
2482.680 15 

4p' 2p (IL lz-5s" 2POl /2 2484.204 200 

4p ' F~" I' - 4d ·' O"'I, 2484.381 10 
4s i l;'2 112 - 4p :!G~11 / 2 2484.526 2 
4p 'O~ 'I, - 4d ' 1', 'I, 2485.960 30 

2489.081 1 
4p "O~ ' I ' - 5s 4 F, 'I, 
4p ' O~ 'I, - 4d 4 l' 0'1, 2491.695 1 

5s 41' ." 1, - 4/' 'H:, 'I, 2493.666 1 

5s 'F"' I,- v ·1 F~11 /2 2495.900 50 

4S ' 1 2POl12 -4p 'l 40°1 lIz 2496.807 1 
2497.621 1 

4p 40', 'I, - 5s 'F 2'1, 
4s:!F' 21 /2 -4p 4F'21 /2 2497.805 10 

4p" :! P '(lI lz-4d'l 4Dol/z 
2500.873 2 

4p '0;'1, - 4d 40"'1, 2501.105 1 

4p /I 2POl/2 - 4d" "0 I liz 2502.215 5 
2503.256 100 

4p" 2Do
l l/z - 4d' 2 P I I/z 2503.509 5 

4s 2F:I1 /z - 4p 4F~ 1 12 2504.175 1 
4p' :! Pol lz-5s" 'l.P l1 lz 2504.424 5 

4p" :!D21{:z-4d' ::!F;11 /2 2505.843 150 
4p' 2F21/z-5s" 4P l l lz? 2506.091 100 

4p" 2Dol'lz-4d' 2 POI /2 2510.450 8 
4p 'F~' I' - 4d 4 F:" I, 2510.871 500 
5s 4 F' al /z - W:!. F~I " :z 2511.016 5 
s:! 2 F 21/z - V "F21/2 2511.235 lOh 
s:!. 2 r ;! l/z - v 4Fol l 12 251 1.965 2 
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Wavenumber Transition 

40814.85 4p 'll :! F~11 / 2 - 4d" 4p 2 1/ 2 

40790.00 4p 4D~ I / 2 - 55 1 J\ 1/2 
40768.03 4p " O~" I' - 5s" F"' I, 
40762.78 
40712.26 4s ' F"' I, - 4p "C~" I ' 

40710.08 4p' 2 p o11 / 'J. - 5s" :! P 01 /2 

40675.76 
40673.41 4p ' :! F °:!l /z-SS'1 4P:,!I !:.! 

40651.66 4p 40; 'I, - 6s 4 F" I, 
40637.48 4p'l :!po], /2 -4d' :.!SOI /2 

40609.01 4p' 2D~ 1/2 - 5s" 4p Ol lz 

40547.58 4p 'F; 'I,- 4d "1"'I, 
40540.23 5 220 2 112 - Sp' 20 ;1/2 
40531.52 4p 'l 2Do1' /2 - 4d' 20 I ' /z 

40516.57 

40512.19 S'l:!H .11/2 - z 2 1; 1/2 

40494.73 
40492.48 5s" F :~ I / Z - 4[ ' ::!G~I /Z? 
40481.46 4p ' :! P~)1 /2- 5s" 4POltz? 

40473.17 s:!:! F 2 1/:z-4[1 :!C; l/z 

40466.57 4p4C~" I,-5s 'F 2'1, 
40465.35 
40436.24 4p 'll :! F~l /z-4d'l 2 P]l lz 

40432.56 4p "0', 'I, -5s 4 F " I, 
40423.11 4p " 2p ol l/z-4d' 2P II 12 

40422.08 4s 'F, 'I, -4p 'F\ 'I, 
40417.24 s:! 2 F' :1112- v4F21/z 
40394.28 4p ' :! D ~ 1/ 2 -5s' 1 4p ] 112 

40389.44 
40377.84 s:! 2 F :P /2 - w:! r:~' / 2 

40356.08 s'l. 2 F' 'l.112 - 4/ 1 :! F~ liz 

40334.85 4p ' 0 ', 'I, -4d "P, 'I, 
40310.86 4p 'l 2D~ 1/2 - 4d' 2 F :! I/Z 

40273.81 4p" 1 'l. F'~\I/2- 4d'l i F :! , /z 

40266.90 4p' :l P~)1 1z - 5S '1 "P I lIz 

40242.19 4p 40~" 1' - 5s 4 F ." I, 
40239.33 4p" :lp~ 1/2 -4d' iP01/ :z 

40236.98 4p' 2 F'~I I / '1.-5s" 4P 21 12 

40213.77 4p' 2 0 0' 112-5s" "P21/2 

40163.35 4p "C:, 'I, - 5s' F" 'I, 

40121.22 4p'" ' C:" I,-5d 4C." I,? 
40089.51 
40053.63 4p 40 ; 'I' - S:!. 2 F;\l 12 

40039.08 4p'll 2 F~11 /2 -4d'l I 4F:!.1 /Z 

40026.03 S22F ;l1 /z-4/' 2C~l / z 

40023.08 4s 2 F :!. 1/2 -4p 4G021/2 
39973.99 4p 'F~' I ' - 4d 4D " 'I, 
39970.28 
39952.55 4p'1/2F~Plz- 4d'l 2D 2 1/Z 

39935.94 4p'll 2H~l l / z- 5s"' 2G:1i / 2 

39931.90 4p" I :!H:I I{2 - 5s'" 2G 4 1/Z 

39921.28 4p" 2 p o1l12 - 4d' 2 0 11/2 

39917.31 5s::!F;I' ,Z - W2C~I/2 
39894.71 4s" 4p Il lz - 4p ' 2 p oJI /2 

39890.76 4p 40'0'1, - 5s 4 F, 'I, 
39821.50 4p ' II 2 F~I I / '1. - 4d" 4 F .II /2 

39814.83 4s ' F" 'I, - 4p "C:, 'I, 
39812.53 4p ' :!. D O;! 1/2 - 5s' 1 -I p 11 /2 
39809.06 
39797.49 4p' 2 p o] 1/2 - 5s I I 4 P Ol /Z 



T ABLE I. Lines of Ni II - Continued 

>.(air) Intensity Wavenumber Transition >.(air) Intensity Wavenumber Transition 

2514.627 200 39755.36 4p 40 °, 'I, - 55 4 F " I, 2583.998 200 38688.14 45' , '2 P 0 1/ 2 - 4p ' 2 POI!:! 
2515.371 5 39743.60 4p',1 2 r ;1/2 - 4d ' I 2 F ;\ 112 2584.314 50 38683.41 4p '" :IF°:!1 !2 - 55" I 2G:J l /z 

2516.875 15 39719.85 4p " zpco1 /z- 4d' 2S01/2 2586.106 1 38656.61 
2517.469 20 39710.48 4p 4Gc21 f2 - 5s 2F 2l f 2 2586.285 2 38653.93 4p 4 F Oz!!z - 55 2F 2 1/ 2 

2520.351 5 39665.08 4S " zP' I/z.-4p ' 2D21/ Z 2586.798 10 38646.27 

2521.217 5 39651.45 Ss2F z,h. - W2C~!I 1 2 2587.289 8 38638.93 45 2 F 21 /2 - 4p 4Do11/2 

2521.853 10 39641.46 55 2F :1 112 - W 2 F~! ' 1 2 2587.598 10 38634.32 4p 'l 40 °2 1/2 -55" ZPl1 / 2 

2522.266 Ih 39634.97 4p 40°2'1,- 52 2F 21 / 2 2588.310 20 38623.69 45 " 2P 11 / 2 - 4p ' 2Fo21/ Z 

2522.453 75 39632.03 4p' '0°" 1, - 55" 4 P " I, 2589.584 18 38604.69 
2524.213 20 39604.40 2590.787 2 38586.77 

2525.296 300 39587.41 4p 40°" " - 55 4F "' I, 2591.193 1 38580.72 
2526.670 3 39565.89 2591.259 15 38579.74 4d 'H " 1, - 7/ ' 16'1,-7"-
2527.471 15 39553.35 4p 'l 4 p o] 1/ 2 -55' 2D I I! '}. 2592.155 0 38566.41 4d 4H " I, - 7/ 4GO" " 
2530.532 5 39505.51 4p " 2poOl/ 2 - Sd ' 2p 11 / 2 2592.390 1 38562.91 4p "4Do]l f2-5s'l ZPl l / 2 

2532.231 5 39479.00 55 2F 21 /2 - W 2FoZI/ 2 2592.477 15 38561.62 4d 'H " " -7/ 4F." , 

2534.959 150 39436.52 4p " "p oz1 ' z-5s' 2Dzl /2 2592.530 1 38560.83 45 " iP Oi l :! - 4p I 20°11/ 2 

2535.302 2 39431.18 z 4F 41/2 - 85 4F 41 1z 2592.595 5 38559.86 4d 'H "" - 7/ 4H06 '1, 
2535.501 100 39428.09 4p 'l 4 P Ol l tz -55' 2D21 /2 2593.913 3 38540.27 4p' II 2FoZ' / 2 - 4d' I 40 \ 1/ 2 

2535.580 5 39426.86 4p4G~" ,,- 52 2F al / 2 2594.645 75 38529.40 4p 4G~lO l'- S2 2 F 3 1/ 2 

2535.696 3 39425.06 4p 'I' 2 F OZ! ! 2 - 4d" 4F:l' /2 2595.973 10 38509.69 4p 'G02'1, - 55 'F 3'1, 

2537.157 15 39402.36 4p ' 2po] I/2 - 55 " 4 P 21/2 2596.284 2 38505.08 
2539.100 75 39372.21 45 " 2P o,f2 -4p ' 2p Oll /2 2596.448 1 38502.64 
2539.902 100 39359.78 4p '" 2H; , /Z - 5s' I' 2G 41/2 2596.569 5 38500.85 
2541.876 2 39329.21 2596.685 5 38499.13 
2541.994 3 39327.38 2597.575 3 38485.94 4d 'P " I, - 7/ 'DO"" 

2542.354 15d 39321.82 4p " 2poOl /2 - 4d ' 2p 0 1/2 2599.936 10 38450.99 
2545.903 200 39267.01 45 'F " I, - 4p 4G03" , 2600.022 10 38449.72 
2545.990 50 39265.66 4p 4G' lO l, - 55 'F"'I, 2600.779 300 38438.53 4p ' 2 F 021/2 - 5s ' 2D 11 /2 

2547.188 8 39247.20 4s II I 2G :u /z - 4p 1 I 2Do21/2 2601.029 200 38434.84 4p 4G. 'I, - 55 4 F " I, 
2549.548 75 39210.87 4S ' 1 2p]'12 - 4p ' 2poOI /2 ? 2601.835 2 38422.93 

2551.034 10 39188.03 45 2F :11/2 - 4p 4Do21/2 2602 .113 3 38418.83 
2552.617 100 39163.73 4p '" 2 F~1 1 / 2 - 55' I I 2G 41/2 2602.374 30 38414.97 52 4F 4 1/z- Z 6C:S l/z 

2554.988 200 39127.39 4p 4G:1 'I, - 55 4 F " I, 2603.180 8 38403.08 S2 4P 21 /2 - Sp 4Go21/z 

2556.265 3 39107.84 4p"4S0' 1/2-4d '2 p] I/2 4d 4G " 1, - 7/ 4G:" I, 
2556.356 2· 39106.45 4p'14S0'1 /2-4d' 2D 2 11z 2603.492 0 38398.48 4d 4G " 1, - 7/ 4 F04", 

2556.638 15 39102.14 4p 'l 4poOl /z -55' 2D 11 /2 2603.620 15 38396.59 4d 4G 5'1, - 7/ 'HoG", 
2557.868 15 39083.34 45 " 2p ] liz. - 4p' 2DO] 1/2 2604.671 10 38381.10 4d ' F 4'1, - 7/ 'Go" I, 
2558.830 0 39068.64 4d 4D "'I, - 7/ 4 F" ", 4d ' F " I, - 7/ 4 F~" " 
2559.135 8 39063.99 4d 40" ,,, - 7/ 4 F04'1, 2604.998 10 38376.28 4d 'F 401, - 7/ 'F04'1, 
2559.922 5 39051.98 4d 4D "'I, - 7/ 4p 02", 2605.331 300 38371.37 4p 4G02 " , - 55 ' F " I, 

2560.156 150 39048.41 4p 4Go21/2 - 55 4 F 1I /z 2605.516 3 38368.65 4d 4F 4'1, - 7/ 4D" ",? 
2562.356 5 39014.89 2606.255 500 38357.77 4p ' G" 'I, - 55 2F " I, 
2565.210 15 38971.48 4p 4 F~, 'I, - 55 2 F 3'1, 2609.286 15 38313.22 4p ' 2Fo2 11z- 5s' 2D 211z 

2565.923 500 38960.65 4p 4GO, 'I, - 5s 4F "'I, 2609.945 500 38303.54 4p 4G:" " - 55' F 4'1, 
2566.097 5 38958.01 4d 4 P " I, - 7/ 4PO" I, 2610.170 5 38300.24 

2566.241 5 38955.83 2610.478 3 38295.72 
2566.856 1 38946.49 2611.647 75 38278.58 4s ' , I 2G 41 /2 - 4p I I 4D~I ' / 2 

2567.120 3 38942.49 2611.965 2 38273.92 
2568.136 3 38927.08 4p " 4D oOI / 2 - 5s '1 2POl /2 2612.235 8 38269.97 
2568.670 3 38918.99 4p 1 I I 2 F:1 l12 - 4d ' 1 4D al12 2613.291 2 38254.50 4s ' II 2G 31f2 - 4p 'l 4D~l1 / 2 

2568.793 1 38917.13 S2 2D ]1 12 - 5p' 2D 021/ 2 2614.633 3 38234.87 4p 4F41 /2 - S2 2F 31 /2 
2572.207 2 38865.48 2615.056 500 38228.69 4p ' Go, 'I, - 5s ' F 3'1, 
2572.495 3 38861.13 55 4 F " I, -7p 4G'5", 2617.336 10 38195.39 4d 4 F "'I, - 7/ 4 F" ", 
2575.004 10 38823.26 2617.543 5 38192.37 
2576.247 2 38804.53 2617.967 2 38186.18 4d 4F 3'1, - 7/ 4Do" " 

2578.805 1 38766.04 2623.071 10 38111.88 45 '" 2G :1 1/2 - 4p " 4D021/2 

2580.622 5 38738.75 4p 4OO" ,,- 52 2 F 21/2 2623.154 20 38110.68 4p 4F'lOl; -55 2F "", 
2582.326 0 38713.19 4d 4H G", -7/ 4G"'; 'I, 2624.367 10 38093.06 4d ' G 4'1, - 7/ 4F03", 
2582.751 10 38706.82 4d 4H G'I, - 7/ ' HoG" , 2624.697 15 38088.27 4d 4G 40 I, - 7/ 4F" I, 
2583.401 20 38697.08 4d 4H G'I,-7/ 4 r7 '1, 2626.426 200 38063.20 4p 4G:" " - 5s 4 F "'I, 
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T ABLE I. Lines of Ni 11 - Continued 

A{air) Intensity Wavenumber Trans itio n A{air) Intens ity Wavenumber T rans ition 

2626.570 5 38061.11 2690.925 1 37150.91 4p "1 2C~I' I 1. - 6s <l F ;1 1 / 2 
2626.888 40 38056.51 4p " 4D",, /2 - 5s " 4P o'/2 2692.697 3 37126.47 S2 4F " I/2 - z (iDD4 1' 2 

2629.787 40 38014.56 4p ' I 4Doo'f 2 - 55 " 4p 0 1/ 2 2698.823 50 37042.20 4p' 2po" I'J.- 5s' :.1 D 21 /2 

2630.273 30 38007.53 4s 2F"'I, - 4p 4D~" / ' 2699.994 20 37026.13 4p 'C~" /' - 5s ., F :" 1, 
2630.545 1 38003.60 4d 4D" I, - 8p 4G~" I' 2702.796 3 36987.75 4d 4D " I, - 6I 'C ~" /' 

2631.349 100 37991.99 4p 4FoZl 12 - 55 4 F 11 / 2 2702.905 4 36986.26 45 ' I 2 p 0 1/ 2 - 4p I I 4 p O' 11'l 

2632.040 5 37982.02 5s 4F 4'1, - t 4D~I' f2 2704.248 3 36967.89 4d 4D"' I, - 4I '" F'4'1, 
2632.255 50 37978.92 4p' 20011/ 2 - 55' 20 1 1/ 2 2704.415 20 36965.61 4p 4 F', 'I, - 55 4 F 2'1, 
2632.713 150 37972.31 4p 4 F'3 'I, - 5s 'F " I, 2705.154 3 36955.51 4p 4F~" I ' - 52 2 F 'l ' / :/. 

2633.054 3 37967.39 4d 4D " I, - 7I 4D" I, 2707.390 3 36924.99 52 4F 11/ 2 - Z 6coZI /2 

2633.558 2 37960.13 45 " 2p 11 /2 - 4p " 4pOOl 12 2708.635 200 36908.02 4p 4 Y:" I, - 5s 4 F 3'1, 
2636.824 75 37913.11 4p" 4D"21 / 2 - 55 I I <lp 11 /2 2709.636 50 36894.39 4p ' , 2 D DII /2 - 55 I I 2 p 1 1/2 

2638.336 2 37891.39 2716.434 5 36802.06 4p fl' 2Fo3 112- 4d ' 2F 31/2 

2639.358 200 37876.72 4p' 2 F~J ' f 2 - 5s ' :lO :! I ! :/. 2718.239 5 36777.63 4p ' I 2Do2 112 - 55' I 4P 11 /2 ? 

2640.970 10 37853.60 4p ' 20 011/2 - 5s' 20 2 1/ 2 2718.392 15 36775.56 4p '" 2F; II2- 4d ' 2G :11/2 

2641.117 40 37851.49 4p ' 2 p oOI!2 - 55 I 20 1 1/2 2721.770 3 36729.92 52 4P 0 1/ 2 - 5p 4Do11/2 

2641.790 50 37841.85 4p " 40°' 1/2 - 55' I 4P 11 12 2722.738 10 36716.86 4p 4F" 'I,- 52 2 F' ;\1 12 

2644.726 10 37799.84 4p' , 4D';)! /2 - 55 ' , 4 P I IIz 2724.165 3 36697.63 
2646.436 3 37775.42 2724.725 50 36690.08 4p " 2po' 112 - 55" tPO l12 

2646.583 2 37773.32 4p 4G'2 'I,- S22 F 3 112 2727.943 1 36646.81 4p 2D02 112 - 55 4 F 1112 

2646.895 200 37768.87 4p 4Fo" I, - 5s 4 F"'I, 2728.683 3 36636.87 4d 4H " I, - 6I 4 I~ ' I ' 
2648.719 10 37742.86 4 s 2 F '1 112 - 4p 40°'11 12 2729.712 3 36623.06 5'1 4p '2 112 - 5p 4D0211'l 

2649.436 40 37732.65 4p' , 4 D 02 1(2 - 5s ' , 4 P 2 1/2 2731.517 3 36598.86 
2649.710 1 37728.75 2731.642 5 36597.18 4p " 2D02112 - 5 5 " 'IP 2 1{2 

2650.856 10 37712.44 S24 F ;I I/2 - z 6G041/2 2732.708 3 36582.91 4d 4P , 'I, - 6I 2P" 'I, 

2651.408 1 37704.58 S2 4PII (2-Sp 20 '2 1/2 2737.678 3 36516.50 
z 40'2 112 - 7d 4 D '1 l f2 2738.890 20 36500.34 4p ' G'4'1, - 55 ' F 4'1, 

2654.392 1 37662.20 5s 4 F "'1, - t 40°'1 1/2 2739.649 2 36490.23 4d 4F" I,-6I 'H~"I' 
2654.460 3 37661.24 4p" 40011 /2- 5s " 4P '1 1/2 2739.761 3 36488.74 
2655.345 150 37648.69 4p 2 F 711/2- 55 '1 F 2 11:1. 2742.359 3 36454.17 4p " 4P~ , ,, - 4d ' D 2'1, 

2655.769 150 37642.67 4p 4 F o11/2 - SS 4 F 11 /2 2742.489 3 36452.44 4d ' P " I, - 6I "F', 'I, 
2659.498 150 37589.90 4 p " 4D~11/2- 5s"4 P 2 1 /2 4d 4 P " I, - 4I" 4 F" 'I, 
2661.006 1 37568.60 2742.831 300 36447.90 4p :q ....... ~P /2 - 55 2 F ;t l/2 

2663.220 3 37537.37 4p 'IG ~1 1 12 - 55 4 F 41 /2 2747.780 15 36382.26 4p " F~" I' - 55 4F "'I, 
2665.252 50 37508.75 4.s 1 1 2 P 11/2 - 4p 1 I 4 P OJI 12 2747.920 2 36380.40 

2665.852 15 37500.31 4S " '1 P 11 /2 - 4p " 'IP°'1 112 2750.475 5 36346.61 5 2 "p 11 !2 - 5 p 4 D ; 1/2 

2665.950 100 37498.93 4p ' I '1D '2 1/2 - 5s" 2 P i 112 2753.285 10 36309.52 4p ' F~" / ' - 55 4 F 2'1, 
2666.423 50 37492.28 4p 2G~ 1 12- 52 2F ;P /2 2754.929 2 36287.85 4d ' F "'I, - 6I 'G~" I ' 
2666.616 2 37489.56 4p ' " '1 F 711 /2 - 4d ' '1 0 2 1/2 2755.208 75 36284.18 4 p " 2pol l 12 - 55" t p 11 /2 

2669.211 15 37453.12 4p 4Fo" I, - 55 2 F"'I, 2757.761 20 36250.59 4p 4 F 021/2 - 55 " F ;t1 /2 

2669.365 1 37450.96 4p "1 2Hs1/2 - 4d l 2G 4 1/2? 2758.874 150 36235.96 4p 2 F 02 112 - 55 2 F 21 /2 

2670.326 30 37437.48 45 " 2p 01 /2 -4p " "POl f2 2760.671 15 36212.38 45' I I 2G :l l f 2 - 4p I 2D02 1/2 

2673.207 40 37397.14 4p ' '10 021 /2 - 5s ' 2Dll /2 2761.452 2 36202.14 4d'G" I, - 6I 'H~" I' 
2674.848 50 37374.19 4p 4F~" / ' - 5 22 F :1I 12 2761.805 1 36197.51 4d 4C 4'1, - 6I4H'4'1, 
2676.231 2 37354.88 4p 4GO" I,- 5'1 2F 21 /2 2762.,726 1 36185.44 4d 'G 4 '" - 6I 'G °4'1, 

2679.109 200 37314.76 4p 4 F", 'I, - 5s 4 F 2'1, 2763.440 5 36176.09 4d 4H 4'1, - 6I' 1~ ' 1 ' 
2679.521 30 37309.02 4p 2D02112 - 5s 2 F 2112 2764.412 8 36163.38 4d 4G"'I, - 6I 4 1°5'1, 
2679.659 5 37307.10 4p 4GO" I, - 5s 4 F "'I, 2768.634 150 36108.23 4p '10°2 1/ 2 - 55 '1F;P /2 

2680.153 75 37300.22 4p " '1DOI 1/2 - 55 " '1 P 01 12 2771.473 10 36071.25 4d 4D " I, - 6/ 'D'2'1, 
2680.310 2 37298.04 4d' F 3'1, - 6I 'G~" " 

2681.376 3 37283.21 5'1 4p 11/2 - 5p 4Dol l /2 2771.567 8 36070.02 4d 4D" I, - 6I 'F~" / ' 
2682. 194 100 37271.84 4p ' '1002 1/2 - 5s ' '1D '1 1/2 2772.018 5 36064.15 4d "D " I, - 6I ' 1"" 1, 
2682.782 5 37263.67 2772.090 5 36063.22 4d 4D 2'1,- 6I 'G~" I' 
2683.385 30 37255.30 4p "' 2F~II / 2 - 4d' '1G 4 1/2 2772.296 3 36060.54 4d 4D" I, - 6I 4D''' I, 
2684.277 300 37242.92 4p 4 F'4'1, - 5s 4 F 4'1, 2773.435 8 36045.73 

2684.680 10 37237.33 s '1 4 F '1 1/2- Z 6G~1J / 2 2773.856 15 36040.26 4d 4D " I, - 6I 4 F"" I, 
2688.881 5 37179.15 2774.938 8 36026.21 4d 'D " I, - 6I 4D' )O /, 
2689.730 50 37167.42 4p ' '1POI1 /2 - 55 ' '10 11/2 2775.160 150 36023.32 4p 'DO, 'I, - 55' F " I, 
2690.178 3 37161.23 4d 4D"'I,-6f 'G. 'I, 2776.349 1 36007.90 
2690.485 150 37156.99 4p '1G ~l l / 2 - 55 '1F :11 /2 2776.806 40 36001.97 4p 'G ~" I' - S2 2 F 2 1/2 

823 



T ABLE I. Lines of Ni II - Continued 

~(air) Intensity Wavenumber Transition ~(air) Intensity Wavenumber Transition 

2779.288 8 35969.82 4p 20 "21 /2 - 55 4 F 'l I t :.! 2825.477 1 35381.84 4p' 2P~ ' I ' -4d 2D "I' 
2779.360 3 35968.89 4p' 'F" I,- 4d'D" I, 2825.641 50 35379.79 4d 4H ;"1, - 6/ 4 r"l, 
2779.591 5 35965.90 52 4F :~ 1 /2- Z 60 41/ 2 2826.043 3 35374.76 4p'l 4 S "'1 / 2 - 55' I 2POI/2 

2780.482 30 35954.38 4p 2G:"I, - 55 4 F "'I, 2826.270 20 35371.91 4p 2D" 'I,- 522 F :U/ 2 

2780.551 10 35953.48 4d 4G"' I, - 6/ 'H~' I ' 2826.693 1 35366.62 4p'l 2P'()! /2 -55' I 2p 1 1/ 2 

2780.905 10 35948.91 4p 4Fo" I,- 52 2F 'Ll f 2 2827.126 10 35361.21 4p 2D',,{, - 55 4 F " I, 
2782.258 5 35931.43 4d 4G "'I, - 6/ 4 I~' I ' 2827.507 5 35356.44 4d 4F 'l1 t 2 -4/'120 °11/2 
2782.947 1 35922.53 S2 4F 3 1/ 2- Z 6Fzl / 2 2829.452 3 35332.14 524 F:l l/ 2 - Z 6F~:11 1 2 
2785.861 2 35884.96 4d 4D2'1, - 4/" 4 F:" I,? 2829.545 1 35330.98 4p' 'Fo" I,-4d 2D2'1, 

2790.557 15 35824.57 52 4F 4 1/ 2 - z6Fo4 1/2 2830.496 2 35319.11 4d 2H 5'1, - 6/ 2G" 'I' 
2792.133 50 35804.35 4£1 4D 3'1, - 6/ 4 F'4 'I, 2830.675 4 35316.87 4d 4H 5'1, - 6/ 4G~'I ' 
2792.872 50 35794.88 4d 'D 3'1, - 6/ 4D~" I' 2831.054 5 35312.15 4d 4H " I, - 6/ 4H:"I, 
2793.344 40 35788.83 4d 'D "'I, - 6/ 4p 02'1, 2831.354 15 35308.40 4d 4H " I, - 6/ 4H~" I ' 
2793.597 20 357?5.59 4d 4D"'I, - 6/ 4F03 '1, 2831.622 30 35305.06 4d 4H " I, - 6/ 4G:" I, 
2794.621 100 35772.48 4p' I zPo 'f2- 5s " ZPOI /2 

2831.861 3 35302.08 4d 4H " I, -6/ 4 F~ ' I ' 

J 
I 

2795.139 3 35765.85 2831.937 5 35301.13 4p" 400p / 2 - 55' 2D 21f2 

2799.251 3 35713.31 4d 2 F " I, - 6/ 4G; 'I, 
2799.390 20 35711.54 4p 2F:"I, - 52 2F 3 1/ 2 2832.050 10 35299.73 4d 2 F 2'1, - 6/ 2G'3 'I, 
2799.559 5 35709.39 2832.209 50 35297.74 4d 4H " I, - 6/ 4H~;o I ' 
2800.230 15 35700.83 4d 4P " I, - 6/ 'D:" I, 

524 F 4 1/ 2- Z 6 F~)1/2 
2800.701 40 35694.83 4£1 'P 2'1, - 6/ 4P" I, 2832.267 200 35297.02 4£1 2H 5'1, - 6/' I~;o l ' 
2800.807 40 35693.48 4£1 'P " I, - 6/ 4S0, 'I, 2832.444 2 35294.82 4d 2 F 2'1, - 6/ 4H~" I ' 
2800.950 1 35691.65 4d 4p " I, - 6/ 4F~1' 1' 2832.791 15 35290.49 4d 4H " I, - 6/ 4G~J' I ' 
2801.199 15 35688.48 4d 4p " I, - 6/ 4po, 'I, 4d 4 F, 'I, - 6/ 4G" I, 
2801.711 1 35681.96 2833.321 8 35283.89 4d 2F 2'1, - 6/ 4F" 'I, 
2801.775 15 35681.14 2833.602 2 35280.39 52 4F li l :.!- Z 6F~l 1 1 2 
2802.510 10 35671.79 4d 4D 0'1, - 6/ 4Doo'l, 2833 .699 1 35279.19 
2803.916 3 35653.90 2834.11 0 100 35274.07 4d'H " I,-6/ 4 r " I, 
2804.768 3 35643.07 2834. 172 5 35273.30 4d 4 F "1,-6/ 4Fo"l, 
2805.668 60 35631.64 45 '11 2G 4 1/ z - 4p' 2F~1 1 1 2 2834.354 5 35271.03 4d 2p "'I, - 6/ 4 D~" I ' 
2806.236 8 35624.43 S2 2G 3 1/ 2 - Sp 2 ~~21 1 2 4£1 2H 5'1, - 4/" 2G. 'I, 
2806.719 5 35618.30 2834.525 100 35268.91 4d 4H 5'1, - 6/ 4 I ~;o l ' 
2807.083 lOd 35613.68 4d 4P 0'1, - 6/ 'P', 'I,? 2835.060 100 35262.25 4p"l 2G'3 1/2-SS'11 2G:11/ 2 

2807.388 3 35609.81 4d 4P O' I, - 6/ 'Do" I, 2835 .703 10 35254.25 4d 4 P " I, - 6/ 4D" I, 
2807.560 1 35607.63 45 '" :!.G;II /2 - 4p ' 2 F~1 1 1 2 

2835.816 10 35252.85 
2808.343 20 35597.70 45' 2Dzl /z- 4p2D"1I /2 2836.195 2 35248. 14 4d 4H" I, -4/" 2G.'I, 
2809.044 10 35588.82 4d 4p 0'1, - 6/ 'poO'I, 2836.425 75 35245.28 4p 2 F '3 'I, - 55 4 F 3'1, 
2810.221 10 35573.91 4p 'Fo" I, - 55 'F, 'I, 2836.612 1 35242.96 
2811.092 10 35562.89 4p' l 2po1 , /2 -5s '1 4P I I/2 2836.758 2 35241.14 4d 4 F " I, - 6/ 2Do" I, 
2811.207 3 35561.43 

2836.857 15 35239.92 4d 4 F 2'1, - 6/ 2 F~"I ' 
2811.331 2 35559.87 z 2F~" I ' - 7£1 4D" I, 2837.415 20 35232.98 4d 4 F " I, - 6/ 4G~I'I' 
2811.960 10 35551.91 4d 'P , 'I, - 6/ 2D02'1, 2837.632 3 35230.29 4d 4 F " I, - 6/ 4Do, 'I, 
2812.521 20 35544.82 4£1 ' P " I, - 6/ 2p o, 'I, 2837.680 3 35229.69 4p" 4D~I1 /:z -5s' 20 1 1/ 2 

2812.582 5 35544.05 S:!-I F'l1 /2 - z6 Fo1 1/ 2 2837.769 30 35228.59 4d 4 F " I, -6/ 4Fo" I, 
2814.469 8 35520.22 4d ' P l' l, - 6/ 4PO'I, 

2815.341 8 35509.22 4p' 'DO, 'I, - 4d ' D " I, 
2839.353 20 35208.94 4£1 'P " I, - 6/ 4 pO"I, 
2840.168 2 35198.83 

2815.980 5 35501.16 2840.472 20 35195.07 
2816.256 1 35497.68 4p" 4Do2 11z - 55' iD 11 /1. 

2840.930 20 35189.39 4d 2H " I,-6/ ' H. 'I, 2817.407 2h 35483. 18 4d 4P O'I, - 4/" 'F" 'I,? 2841.496 5 35182.39 4£1 4G 2'1, - 6/ 4G" 'I' 
2817.722 8 35479.22 52 2G 41 / 2 - 5p 2 F~J ' /2 

2819.882 5 35452.04 4<1 4H "' I, - 6/ 'G~" I ' 2841.611 8 35180.96 4d 4G 2'1, -6/ 2G:I'I, 

2820.472 40 35444.62 4£1 4H 6'1, - 6/ 'H'(;'I, 2842.002 40 35176.12 4d'G " I, -6/ 4H~" I' 

2821.745 150 35428.64 4p 2G~1 1 12 - 5s 4 F 41 / 2 
2842.417 50 35170.99 4S '1 I 2G alf2 -4p' 2F':!1 /2 

4d 4H,;o I, - 6/' 1" '1, 2842.701 2 35167.47 4£1 2H " I, - 6/ 4 r" I,? 

2822.879 2 35414.40 4d 2P, 'I, - 4/" 4F" 'I, 2842.906 10 35164.94 

2823.877 2 35401.89 4d 4H "' I, - 6/ 'H'4'1, 2842.929 30 35164.65 4£1 2 F 3'1, - 6/ 4Ho" I, 
2824.214 8 35397.66 4d "H "' I, - 6/ 'H~" I ' 2843.189 5 35161.44 4p'" 2G~ll f2-5s'll 2G:3 1/2 

2825.142 3 35386.04 2843.520 75 35157.34 4p"'2GO·t1lz-5s'I'2G41/2 

2825.231 15 35384.92 45 I 2D 21 /2 - 4p 2 F°',! l / 'l 2843.731 5 35154.74 4d 2 F 3 '1,-6/ 2 D; 'I, 
2825.416 1 35382.60 4p" :!poJl /2 - 55 '1 4p :! 1/2? 2843.827 30 35153.55 4d 2 F "'1, -6/ 2F:" I, 

4d 2 P"I,-4/" 4F; 'I,? 4£1 'G5'1, - 6/ 4GO,,!, 
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T ABLE I. Lines 0/ Ni II - Continued 

A(air) Intensity Wavenumber Transition A(air) Intensity Wavenumber Transition 

2843.904 20 35152.60 4d 2F '''I, - 6/ ' Go"'I, 2872.562 3 34801.92 4·d 'G 3 '1, - 6/ ' Ho''' I, 
2844.032 75 35151.02 4d ' H" I, - 6/ 2 e" 2878.045 20 34735.62 4d'D" I,- 6/ "Do" I, 
2844.032 75 3515 1.02 4d ' H"I, - 6/' r "I, 2879.382 10 34719.49 4p t 1~1I /2 - 5s 4 F',,1/ 2 

2844.206 30 35148.86 4d "Go' l, - 6/ "H; 'I, 2880.781 1 34702.63 4d' D"I, - 6/ 'D"I, 
,2844.777 20 35141.81 4d "G 5'1, - 6/ "G; 'I, 2881.188 5 34697.73 4p ' t p 011 /'l - 4cl t D 1112 

2845 .023 10 35138.77 4d "Go'l, - 6/ 'Fo" I, 2881.255 2 34696,92 4s I 20 1 1/1. - 4p 1_1'"""2 1/ 2 

2845.377 75 35134.40 4d "G "I, - 6/ "HoG'I, 2881.543 15 34693.45 4d '0" 1, - 6/ ' 1<":"1, 
2845.498 5 35132.91 2882.317 50 34684,14 4p 2Do11/ 2 - 55" F tL /2 

2845.601 15 35131.63 4d 'F" I, - 6/ 'Go"' I, 2882.832 2 34677.94 
2845.815 10 35128.99 4d '0 " I, - 6/ "0°" 1, 2882.996 2 34675.97 4p " 4 po'!. I ! :! - 4d 2 F 21 /2 

2845.991 5 35126,82 4d 'F 4 '1, - 6/ "H:" I, 2883.811 8 34666.17 
2846.562 50 35119.77 4d 'F 4 '1, - 6/ 'G:"I, 2883.986 1 34664,06 5 24 .Fal!2- z 6 F '04 1/ 2 

2846.803 50 35116.80 4d "F"' I, - 6/" F"I, 2885.253 8 34648.84 4d 'D" I,- tv 2 ~""'21 /2 ? 
2847.581 20 35107.21 4d "F" I,- 6/ "D~" I' 2889.703 3 34595.49 
2847.706 40 35105.67 4d "G o'l, - 6/" {'6'1, 2891.231 3 34577.21 

2848.329 2 35097.99 4d " F, 'I, - 6/ 'F~"I' 2896.604 3 34513.07 
2848.921 3 35090. 70 s'l. 4 F' ';21 /2 - z () Fez I I:! 2896.641 1 345]2.63 
2849 .552 10 35082.93 2898.050 5 34495.85 4d "H"'I, - 6f 'Ho"' I, 
2852.433 50 35047.49 4d "G "'I, - 6/ "H~, 'I, 2898.234 1 34493.66 4d'D" I, - 7/ "po,,;, 
2853 .032 10 35040.13 2900.862 50 34462.41 4p ' l 45"11 /2 - 55" 4POI /:.! 

2853.407 50 35035.53 4d "G "' I, - 6/ 'G. 'I, 2905.963 2 34401.92 4d ' 0 "'I, - 'If' ' F":" I, 

2853.439 25 35035.14 4p 2 F "2 1/2 - 55 2 1<"':11/2 2907.543 8 34383.23 4d' F "I, - 6/ ' Do"I, 

2853.890 5 35029.60 4d "G "'I, - 6/ "G~" I' 2907.642 8 34382.06 4d ' F 2'1, - 6f' F~"I' 

2854.200 75 35025.80 4d 2G"' I,- 6/ 'W" I, 2908.148 3 34376.08 4d' F" I, - 6/ 'po"I, 

2854.259 30 35025.07 4d "G" 'I, -6/ " 1<~"I ' 2908.228 1 34375.13 4d' F" I, - 6f 'G:" I, 

35021.20 
2908.443 3 34372.59 4d' F" I, - 6/ 'DO, 'I, 

2854.575 3 4d" F, 'I, - 6/ 'Do" I, 2ti55.481 8 35010.08 4d'G"' I, - 6/' F~" I' 
2855.557 30 35009. 15 4d'G"' I, - 6/ 'G:, 'I, 

2908.599 3 34370. 75 
2909.127 3 34364.51 

2856.260 5 35000. 54 2909.328 5 34362. 13 4p I I 2D "21 /2 - 55 I 2D ]1 /2 

2856.398 8 34998,85 2913.590 100 34311.87 45 I 20 2 1/2 - 4p 20 "21 /2 

2857 .408 100 34986.48 4p 'l 2S'OI /2 - 55" tp 11 / 2 2914.695 15 34298.86 4p 2 Fi 112 - 5 22 F' :11/2 
2857.870 1 34980.82 524 F 11/2- Z 6 t """11/2 2915.479 3 34289.64 4p' 2 D "21 /2- 4d2 D 21 /2 
2858.839 15 34968.96 4p" 4 S O]I /2 - 5s' I tp 11 /2 2915.646 8 34287.68 52 2G 4 1f2 - Sp 4 ~~11/2 
2859. 101 3 34965.76 2917.561 8 34265.17 4p ' l 25"01 /2-55'1 " Pl1 12 

2859.492 20 34960.98 4d 2G " I, - 4}" , 2Go" l, 2918.934 3 34249.06 4d ' H"'I, - 6f" 10s'l, 
2860.028 5 34954.43 4d" F"'I, - 6}' "0°2'1, 2919.052 75 34247.67 4p I I 4 S O'1 12 - 5s " 4 P 11/2 

2860. 126 30 34953,23 4p 2Do" I,- 522 F'2112 2919.967 10 34236,94 4p" 2D 2 112 - 5s' 2D 21 f ~ 
2860.732 100 34945.83 4d 4 F "' I, - 6}' "Go"' I; 2926.800 2 34157.01 
2861.385 2 34937.85 2931.622 10 34100.83 5p " D~" I' - 8d" F"'I, 

2862.723 20 34921.52 4d"F"' I,- 6}, "D~" I' 2934.516 100 34067.20 4p" 4s011 12.-5s" 4P21/1 

2863.214 3 34915.53 4d" F "'I, - 6/ "po" I, 2935.092 5 34060. 52 5p 4Do~l l2. - 95 2 F3 112 

2863.482 30 34912.27 4d ' F"'I, - 6}''' FO"'I, 2935.149 5 34059.86 4p' , po" I, - 4d 'D" I, 
2863.699 100 34909,62 45' to 11 /2 - 4p 20°'1 12 2935,632 20 34054.25 5p "D~"I' - 8d" D "' I, 
2864.024 500 34905.66 4p 'Do" I, - 505" F"'I, 2935.682 20 34053.67 5p "D03'1, - 8d 'P 2'1, 

2864.750 10 34896.81 4p ~F21 /2 - Ss 4 F21 /2 2942.788 2 33971.45 
2864.954 5 34894.33 4p' 2F~11 /2 -4d 20 2112 2947.454 40 33917.67 45' , 4 P 11 /2 - 4p 20°' 1/ 2 

2866.526 3 34875. 19 4d 'F " I, - 4/ " 'F"I, 2948.515 5 33905.47 4ri" F " I, - 6/ "Do" I, 
2866.848 5 34871.28 4p ' 2Do]I /2 - 4d2DtI12 2948.964 4 33900.31 4d 'G"' I, - 6/ "Ho" I, 
2867.137 3 34867.76 2950,716 15 33880. 18 4p 2 1'Z l f2- S2 2 F i 1/2. 

2867.774 4 34860.02 4p" 2P"o1 12-5s " 4POI /2 2952.183 2 33863.34 4d 4 F 2' 1, - 6}' 4 F~"I ' 

2869.136 75 34843.47 4d "G"' I, - 6/ 'Go" I, 2954.863 75 33832,63 4p' r~"I' - 55" F"' I, 
2869.522 200 34838.78 4d 'G"' I, - 6}' "H~' I' 2956.860 5 33809.78 4p " 4 p o, 1/1 - 4d 4 Fil /2 

2870.101 ]0 34831.75 4d 4G" I, - 6f "G:" I, 2959.638 2 33778.05 
2870. 348 10 34828,76 4d 'G "' I, - 6f" r~" I ' 2964.602 10 33721.49 

2870.957 5 34821.37 4ci 40 Z l f2 - w2G~1 1 / 2 2966.368 2 33701.42 5p " ';"<>4'1, - 8d "G"'I, 
2871.1 02 5 34819.61 2968.804 2 33673.77 5p "1;"<>" 1, - 8d "G" I, 
2871.898 8 34809.96 4d 'G "' I, - 6/ "F~" I ' 2968.892 25 33672.77 5p 4 F':" I, - 8d' F "'1, 
2872.153 20 34806.87 4d 2G "'I, - 6f 'Go"'I, 2969.348 150 33667.60 4p 20 °11 /2 - 522 F Z1 / 2. 

2872.208 100 34806.20 4d 'G "'I, - 6/ ' Ho"I, 2969.846 30 33661.95 5p , F~" I ' - 8d 4H 5'1, 
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T ABLE I. Lines of Ni II - Continued 
A(air) Intensity Wavenllmber Transition A(air) Intensity Wavenumber Transition 

2970.651 1 33652.83 3066.237 8 32603.79 4d'D" I, -6f 'F:" I, 
2971.475 3 33643.50 3067.558 15 32589.75 5p 4 F'3'I, - 9s 4 F "'I, 
2972.457 10 33632.38 4p"2Dol'/2-5s'2D21/2 3078.930 15 32469.38 4p" 4P;'I, -4d 'P " I, 
2973.004 15 33626.20 5p 'F~'I,-8d4D :" I ' 3084.578 4 32409.93 5p' F;'I, - 9s.' F " I, 
2974.655 3 33607.53 5p 4G; ,,,-8d 4G" I, 3087.069 75 32383.78 4S '1 4p 21/2 -4p 2D21/2 

2974.729 20 33606.70 5p 'G\ 'I, - 8d 4 F " I, 3087.904 4 32375.03 4d 2D 2 1/ 2 - 4/ I I 2 F3 1/ 2 

2975.710 10 33595.62 5p 4G\ 'I, -8d'H"I, 3109.196 8 32153.33 5p ' Do" I, -8d 4D" I, 
2976.391 40 33587.93 5p 4G'5 '1' - 8d'H 6 '1, 3118.012 2 32062.42 4d 4 P " I, -5f 4C;'I, 
2978.695 2 33561.95 3127.276 5 31967.44 s' 2p " I, -5p ' D;'I, 
2981.042 25 33535.53 5p 4 D~" I ' - 9s 'F " I, 3137.363 2 31864.67 4p ' 'Fo",,-4d 4D" I, 

2982.291 10 33521.49 4d 2D" I, -6f 2G~" I ' 3138.238 8 31855.78 4p' 2Do" l, -4d 4p 0'1, 
2982.943 20 33514. 16 5p 'G~ ' I,-8d2H" I ' 3138.877 8 31849.30 4d 2D " I, -4f" 2D;'I, 
2983.197 10 33511.31 5p 4D" 'I, -8d 4D" I' 3143.948 8 31797.93 4d 2D 11 /2 -4j" 4Fzl/2 
2983.544 10 33507.41 4p " 'P"'I,-4d 2P" I, 3148.207 4 31754.92 4p' 'D;'I,-4d'D"I, 
2985.611 10 33484.21 5p 4G~ ' I ' - 8d 4 G" I, 3148.870 10 31748.23 4d 4D "'I, - 5f 2G" 'I' 

2986.135 1 33478.34 5p 'C~' I ' - 8d' F 3'1, 3149.525 5 31741.63 4d 'D 3'1, - 5f 4G~"I ' 
2988.075 60 33456.60 5p 4G~ ' I ' - 8d 4C 5'1, 3149.700 10 31739.86 4p' 2D;'I, - 4d' F 3'1, 
2988.166 2 33455.58 5p 'C~' I ' - 8d' F 4'1, 3167.084 20 31565.65 4d'D 2 '1,-5f 2G"'I, 
2990.964 2 33424.29 3179.620 20 31441.20 5p 4D;'I, -7d 2F 3'1, 
2991.071 20 33423.09 4d 'D" I, - 4f ' 2P" 'I, 3189.630 30 31342.54 4/,' 'D ~ 'I, - 4d 'P " /, 

2992.343 1 33408.89 5p 4C~' I ' - 8d 4 D3'1, 3192.582 4 31313.56 5p 4F"'I, -7d 'H 4'1, 
2996.008 5 33368.02 5p 4 F'3'I, -8d 4D" I' 3193.677 2 31302.82 
2998.054 5 33345.25 3194.183 10 31297.86 5p 4F~l'I ' -7d 2F"'I, 
2999.977 2 33323.87 3195.177 8 31288.13 4p' , 2D', 'I, - 4d 'D " I, 
3000.337 2 33319.87 3195.294 5 31286.98 4s" 4p " I, - 4p 4F"'I, 

3004.534 3 33273.33 5p 4D" 'I, - 8d 4 F 3'1, ~202.312 10 31218.42 4d 4H" I,-5f 2 r;;'I, 
3005.082 3 33267.27 3211.062 5 31133.35 5p 2C'3 'I, - 8d 4 F 4'1, 
3009.433 3 33219.17 4d 4P " I, -5f 2P'''I, 
3013.567 5 33173.60 5p 4C"'I, - 9s 4 F " I, 3213.172 3 31112.91 4p ' 'Pf, /, - 4d'P, 'I, 
3013.713 5 33171.99 3213.771 8 31107.11 4d 4 P " I, -5f 4P~H I ' 

3015.238 5 33155.22 5p 4 F~' I ' - 9s 4 F 3'1, 3214.498 10 31100.07 4d'P 0'1, -5f' F" 'I, 
3015.947 20 33147.42 4p '/2pOJ1 /Z-SS' 2DII/2 3215.299 4 31092.33 
3016.996 20 33135.90 5p ' D'''I, - 9s' F " I, 3222.336 10 31024.43 4d 2P, 'I, - 5f ' G" 'I, 

5p 4F:" I, -8d 4G"I' 3229.634 40 30954.32 5p 4D'3 'I, -7 d' F 4'1, 
3017.531 10 33130.03 5p 4 F~" I ' - 8d 4 F 3'1, 3230.237 2 30948.55 

3019.580 20 33107.55 5p 4 F~'I' - 9s 4 F " I, 3234.279 20 30909.87 

3020.902 10 33093.06 4p' 2D'" " -4d'F " I, 3236.743 150 30886.34 5p 4D'3 'I, -7d 4 P" I, 
3021.015 20 33091.82 4p' 2D'''I, - 4d' P 0'1, 3237.932 5h 30875.00 4d 4F"'I, -5f 'G~'I ' 
3021.415 3 33087.44 5p 4 F" 'I, -9s 4F " I, 3238.017 100 30874.19 5p 4D"'I, -7 d 'D "'I, 
3022.407 10 33076.58 5p 4C:" I, - 9s 4 F 2'1, 3243.894 10 30818.26 

3025.054 2 33047.64 4p" 4 P'O'I, - 4d' P " I, 
3247.111 5 30787.72 

4d 2F 2'1, -6f 'D" 'I, 
3248.703 10 30772.64 4d 4G4 '1, -5f 2C"'I, 

3025.635 30 33041.29 5p 'C\'I, - 9s 4 F " I, 
3249.746 15 30762.76 4d 4C 4 '1, -5f 2H; 'I, 

3027.267 1 33023.48 3249.836 20 30761.91 

3027.383 50 33022.21 4p " zp o'l f2 -55' 2D21/Z 
3251.249 20 30748.54 

3029.030 33004.26 4p' 2D"'I,-4d'C"'I, 
3251.966 30 30741. 76 4d 4G" I,-5f 4 1:" I, 2 3252.639 5 30735.40 4d 4 F 2'1, - 5f 2G'3 'I, 3030.390 2 32989.45 3259.778 5 30668.09 4d 4D2 '1, -5f 2D" 'I, 3031.735 20 32974.81 5p 'G'4 '1, - 9s 2 F 3'1, 3259.947 30 30666.50 4d 4D" I,-5f 2F~"I' 3032.458 5 32966.95 4s' 2D" I,-4p 4F"'I, 3260.246 10 30663.69 

3035.117 20 32938.07 5p 4G~ ' I ' -9s 4F"'I, 
3261.086 2 30655.79 

3039.521 10 32890.35 5p 4G~ ' I ' - 9s' F " I, 3261.753 40 30649.52 4d 4D" I, - 5f 'C:" I, 
3040.020 5 32884.95 4d 2D , 'I, - 6f 4G; 'I, 3262.481 1 30642.68 4d'D " I, -5f 2F" 'I, 
3041.261 5 32871.53 5p 2G~Jl / 2 - 9s 2 F 2 1/2 3262.615 15 30641.43 s' 'F 3'1, -6p 2G" 'I' ? 
3041.619 5 32867.66 4d 2D"I, -6f ' F" 'I, 3263.309 10 30634.91 
3042.049 2 32863.02 

3264.364 100 30625.01 4d 4D" I, -5f 4F" 'I, 
3042.915 3 32853.67 4d 2D " I, - 6f 'D'O'I' 3264.980 20 30619.23 4d 4D " I, -5f 4F" 'I, 
3047.009 2 32809.53 3265.173 8 30617.42 4d 'F "'I, - 5f 2H" 'I, 
3054.822 10 32725.62 5p' F:" I, - 9s 'F "'I, 3265.306 20 30616.17 5p 'G;'I, -7d 4 G" I, 
3056.985 8 32702.46 5p 'D"'I, - 9s 2F "'I, 3265.466 30 30614.67 5p 'D', 'I, -7d 4D " I, 
3063.942 5 32628.21 45' 'D " I, -4p 4F'''I, 4d 4D" I, - 5j'P''' I, 
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TABLE 1. Lines of Ni II - Continued 

;"(air) Intensity Wavenumber Transition ;"(air) Intensity Wavenumber Transition 

3265.730 100 30612.20 4d 'D " I, - 5f "G" 'I, 3292.872 400 30359.88 411 4 0 "' I, - 5f " D ~" " 
5p 'G" " -7ei "H" 'I,? 3293.345 20 30355.52 51' 'G ', 'I, - 711' F"' I, 

3265.896 30 30610.64 5p "D', 'I, - 8s 'F " I, 3294.612 2 30343.85 5" "G', 'I, - 7d" l' "' I, 
3266.546 10 30604.55 4p' 'D" 'I, - 4d 4 l' "'I, 3295.464 300 30336.00 4d '0 "' I, - Sf "P'" " 

3267.329 40 30597.22 5p "D" I, - 8s '1''''1, 
3295.905 50 30331.95 5p 'F~" I ' - 7" 4D " I, 

3267.962 3h 30591.29 4d 'D , 'I, -6f "S" 'I, 3296.350 10 30327.85 
3268.654 5 30584.82 4ei 'D , 'I, - 5./ 'D', 'I, 3297.150 15 30320.49 Ss 4 F ., 'I, - 6p "G~" " 
3269.432 15 30577.54 51' 4 F', 'I, - 7" "G, 'I, 3297.501 150 30317.26 5" '1", 'I, - 7" 4G "'" 
3269.925 20 30572.93 4d "D " I, - Sf 4D'0'i, 3297.600 500 30316.35 5" " G ~ ", - 7 d 4G " I, 

3270.317 200 30569.26 51) 'G'" " - 7 d 4 F " I, S" 'C ~" " - 7" 'G "'I, 

3271.199 5 30561.02 5,,4F~'I,- 7d'F"' I ' 3298.381 40 30309.18 S" " G ~ ' I ' - 7d' l' " I, 
3272.042 20 30553.15 3298.478 2 30308.29 
3272.223 5 30551.46 5/) .lG\l f2 - H.s '2 F 21 {2 3298.749 20 30305.80 4'" P, 'I, - 5./ "F~" I ' 
3273.389 2 30540.58 4p" '0', 'I, - 4d' F " I, 3298.857 30 30304.80 4p I iD°:!!!z - 4£1 I P Il / 2 

4d 'G "'I, - Sf' F"" 
3299.561 1 30298.34 

3273.519 4 30539.36 4p" 'D', 'I, - 411 'I' 0'1, 3300.184 20 30292.62 411'1' " I, - 5f 40" '12 
3274.148 15 30533.50 Sp "F''' I, - 711'C'' I, 3303.091 100 30265.96 4d "P " I, - 5./ "O~, , /, 
3274.310 10 30531.99 4" 'C "' I, - 5./ 'C~" I ' 3303.225 30 30264.73 4" "0 0' 1, - S./ '1", 'I, 
3274.517 100 30530.06 05" "' 1", 'I, - 7 d 'C " I, 3303.631 75 30261.01 4" "0, 'I, - Sf 'P', 'I, 

3303.738 300 30260.03 .S" 'C ~" " - 711 'H"' I, 
3274.917 100 30526.33 45' 2D'.!.I I'J. - 4p 4Do'1 12 

Sp" 1'~" I ' - 7d" F" ", 3304.495 2 30253.10 

3275.982 150 30516.40 Sp "F~", - 7'{ "11" " 3305.709 400 30241.99 4£1 "P " I, - Sf " P'" " 
3276.331 2 30513.15 3306.672 30 30233.18 S" "1"" 1, - 7d 'F " I, 
3276.747 2 30509.28 4,," "0'0'1,-4ri 41"'I, 3307.126 25 30229.03 S,,4G'''' I, - 7t! 'D "'" 

3308.287 200 30218.43 4d "0 0' 1, - Sf 4D~1", 
3277.7 11 75 30500.31 4d "G "' I, - S'/ 2H ' '' I, 

3308.935 30212.51 3279. 141 50 30487.01 5" "G ~" / - 7d 'G 'I'/, 
5 Sp '.!. F~~1 12 - 8s iF 21 / 2 

3279.161 25 30486.82 3311.033 2 30193.36 S" 'F~" " - 7 d 'D " I, 
3279.556 2 30483.15 5" "F', ' f, - 7 d "F " I, 3311.473 20 30189.35 Sf} 2D °'.!.1 /2 - 8s iF :!-1 / 2 

3280.085 2 30478.23 5" "C~l ' I ' - 7d'G 4'1, 3311.614 10 30188.07 
3311.718 100 30187.12 411 " I' 0'1, - Sf "D', 'I, 

3280.407 50 30475.24 051' "D', 'I, - 7" "0 " I, 3313.512 100 30170.78 411" P , 'I, - 5./ "S', 'I, 3280.469 3 30474.67 3313.569 10 30170.26 5" ' 0 " '1, - 7d ' D " I, 3280.661 30 30472.88 55' I .tp 21 f t - 6p f' " D ~I"2 
3313.942 40 30166.86 SI' "0" '1, - 711'P " I, 3281.269 20 30467.24 5f14C~" I' - 7 II 4C ,,'I, 33 14.734 10 30159.65 

3281.592 2 30464.24 
3315.929 40 30148.79 4d 2P, 'I, - 5./ ' 0 " '1, 

3281.824 10 30462.08 Sp "0', 'I, - 7 d" F " I, 3316.507 40 30143.53 
3281.938 100 30461.03 5p 'G~" I' - 7d "H"", 3316.974 100 30139.29 5p 'F~" I' - 7" 'C " I, 
3282.044 20 30460.04 5p 'C~" I ' - 7d' F 4'h 3317.019 30 30138.88 5" "D" 'I, - 7 II" F "' I, 
3282.236 10 30458.26 4d "D" I,- / "0 °2 1/ 2 ? 3317.144 20 30137.74 4d"P O'I,- 5./ 4P'0'1, 
3283.113 75 30450.12 Sp 4C~",;-'-- 7d "H" I, 3318.043 2 30129.58 

3283.537 30 30446.19 5p 'F~' I' - 7d "D ''' I, 3318.197 3 30128.18 
3284.660 300 30435.78 5p 'G~" I ' - 7 d "H "'I, 3318.391 10 30126.42 
3285.281 20 30430.03 4p' ' F~,, /, - 4rl"P " I, 3319.272 40 30118.42 4d 'P, 'I, - 5f 4D~ 'I, 
3288.050 3 30404.40 3320.604 50 30106.34 5" 'F" " -7<1 'F'''I, 
3288.850 15 30397.01 5p 2G~" I ' - 7 d 4G"' I, 3320.688 10 30105.58 4d 'P " I, - 5f "F'2'1, 

3288.954 30 30396.05 3321.665 30 30096.72 4p " 'D'o'I' - 4e1 4D 0'1, 
3289.043 50 30395.23 4d 40 "'I, - 5./ "F. 'I, 3321.829 50 30095.24 4d 'P, 'I, - Sf 'P"'I, 
3289.781 100 30388.41 5" 2G'" " -7d'G" I, 3323.003 2 30084.61 
3289.976 200 30386.61 4<1 'D "'I, - Sf "D" 'I, 3323.164 205 30083.105 5p '0'" " - 7 d' F "' I, 

4d"0"' I, - 5./ "G'" " 3324.6050 5 30069.70 Sp 20 °11 12 - Sri ' I 2p 0 1/2? 

3290.0705 2 30385.69 S" 'F" 'I, -71l 'D, 'I, 3324.720 75 30069.07 4d 'P, 'I, - 5f "PO'I, 
3290.138 205 30385.11 5s ' 2D':!1 /2 -'- 6p ' 2F~I' / 2 3325.292 20 30063.90 Sp ' F'3'" - 7d 4 F 2'1, 
3290.506 10 30381.71 Sp 4Fo21 / 2 - 8s iF 'll t 2 33205.494 200 30062.07 05" 'O~" " - 8s 'F "' I, 
3290.533 05 30381.46 4s' I 4p 2 1/2.- 4p 4 F~~1 / 2 3327.125 30 30047.34 4d 4H"' I, - Sf "G~" I ' 
3290.679 3 30380.11 45 ' .2D, ] / 2 - 4p 4D011/2- 3327.859 205 30040.71 .s" ' 0 '2'1, - 7d' F " I, 

3291.6405 2 30371.20 Sp 'G'" " -7d 'H '''I, 3327.943 25 30039.95 4p " :l P 011 /2- 4d2D 2] f't. 

3292.087 300 30367.12 5p 'G~'i2 - 7 d 'H " I, 3328.310 60 30036.64 
3292.492 2 30363.39 5p" F', 'I, - Sd" 'F " I, 3331.034 ISO 30012.08 .5/1 4F~" I' - 7" 'C 4 " , 

3292.575 30 30362.62 5/1 'F~" / -7<1 'D" I, 3331.875 2000 30004.050 4d "H "' I, - 5./ " 1'7'" 
3292.820 50 30360.36 5p 4G'" 'I, -7t! 'G 4 ' 1, 3332.868 ISO 2999.5 .056 05/' " F~" I ' - 7e1 'F",}, 
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"(air) 

3333.703 
3333.872 
33305.316 
33305.0562 
33305.639 

3336.770 
3337.108 
3337.177 
3338.092 
3338.344 

3340.376 
3341.371 
3342.640 
3342.831 

3343.352 
3343.473 
3343.938 
3344.224 
3344.304 

3345.070 

33405.385 
33405.930 
3346.023 

3346.257 
3346.340 
3346.485 
3347.141 

3347.549 
3347.685 
3348.477 
3348.516 
3348.609 

3348.842 
3349.235 
3349.523 
3349.669 
3349.851 

3350.410 
3350.467 
3350.647 
3351.101 
3351.404 

3352.562 
3352.741 
3352.813 
3353.260 

3353.456 
3353.874 
3354.085 
3355.315 
3356.525 

3 
3 

356.825 
357.035 

3357.850 
3358.254 
3358.368 

Intensity Wavenumber 

20 29988.05 
50 29986.53 

2 29973.055 
30 29971.34 

400 29970.64 

40 29960.49 
2 299.57.45 
1 29956.83 

500 29948.62 
3 29946.36 

5 29928.14 
2 29919.23 
5 29907.87 

15 29906.17 

2 29901.51 
80 29900.42 

100 29896.27 
5 29893.71 

30 29892.99 

300 29886.105 

10 29883.33 
400 29878.47 
200 29877.64 

ISO 29875.55 
100 29874.81 

40 29873.51 
200 29867.66 

50 29864.02 
20 29862.80 
30 29855.74 
10 29855.39 
40· 29854.56 

500 29852.49 
500 29848.98 

1 29846.42 
75 29845.12 
40 29843.50 

20 29838.52 
75 29838.01 

150 29836.41 
2 29832.36 

100 29829.67 

200 29819.36 
20 29817.77 
10 29817.13 

100 29813.16 

1 29811.41 
25 29807.70 
40 29805.82 
30 29794.90 
25 29784.16 

150 29781.50 
10 29779.63 
5 29772.41 
2 29768.82 
1 29767.81 

T ABLE I. Lines of Ni II - Continued 

Transition A(air) Intensity Wavenumber Transition 

3358.400 25 29767.53 4d 'G~", - Sf ~FO" , ,? 

3358.676 600 29765.08 4d 2H ,II /z -5j'2 r')1 12 

3358.975 2 29762.43 4d 'P t " , - Sf 4P" " 
3359.218 10 29760.28 4p I I 2POI/2 - 4d 2D \ l / 2 

4d 4H"", - 5f 4 C,', 33059.366 150 29758.97 4d ' P t ", - Sf' SOo'" 

5p 40°o", -8s' F, ", 4d ' G ~' " - Sf 'G"", 
4p" 40°" " - 4d 4G :1", 3359.463 40 29758.11 4d'H 4", - 5f'r" " 

4d 20" " -4f' 'po"" 33059.566 10 297057.20 51' 20°"" - 5d" 'p, ", 
4d 4H"", -Sf 2Ho" " 3359.927 3 297054.00 4p I I 4 D 02 1/ 2 - 4d 4 F 21 / 2 

5s' 2D21 /2 -41 II 4D~U 1 2 3360.189 30 29751.68 4d'F"",-5f '0" " 

3360.372 300 297050.06 4d'F:1", - 5f 'F'l'" 
5p 4 FOt ", - 5d" 40" ,,? 3361.825 100 29737.20 4d 4G 5 ", - Sf 'G ~" " 

3361.8058 200 29736.91 4d 4G" ,, - Sf 4GO" " 
4d 'H" " - Sf 2G~", 3361.944 30 29736.105 4d'H 4 ",-5f 'Ho" " 
Ss 2F"" , -61' 'Go" I, 3362.292 40 29733.07 4d 'F"'I, - Sf 'G"", 

3362.519 100 29731.07 4,f' F :"1, - 5f 4H~", 
4d'H" I,-5f 4G\ 'I, 3362.674 10 29729.70 4d 'G 5'" - Sf' F.'h 
4d 'H " I, - 5f 2H\ 'I, 3363.4051 500 29722.83 411 'G 5'1 , - Sf 'HO'I' 
4d 'H " I, - Sf' F03'1, 3363.644 30 29721.12 4d'G 5 '1, - Sf 4G.'I, 
4d 4H 5'1, - 5f 'Fo" l, 3364.324 400 29715.12 4d' F 4'1, - Sf 'G~;' I ' 

4d 4H 5 ", -Sf 'H~;' I ' 3364.445 10 29714.05 
4d 2F 21 12 -Sf 2F~' / 2 3364.660 20 29712.105 4d 'F " ', - 5f' F'''I, 
4d 'H " I, - 5f 'Go" I, 33605.070 30 29708.053 4d ' F "'I, - 5f 4Fo" I, 
4d 2H" I,-Sf 2 e"l, 33605.166 300 29707.68 4d 'F " ', - Sf 'F~", 
Sp ' Fo" I, -7d 2F " I, 3365.329 20 29706.24 4d '0, ", - Sf 40°"" 

4d 2 F " I, - Sf 'G'''I, 33605.552 30 29704.27 411 'G 5'1, - Sf 'H~;", 
4d 4 F " ,,-Sf 'F" I, 3366.035 100 29700.01 51' 'Go" I, - 8s 4F " I, 
4d 4H" " -Sf 'Ho" I, 3367.025 8 29691.28 4d'P"I,-5f 4S0"" 
4d 4H " I, - Sf ' H\ 'I, 3367.667 200 29685.62 4d 'G 5'1, - 5f ' rO'I, 
4d 'H " I, - Sf 'H~" I ' 3367.956 20 29683.07 411 40 "I, - Sf ' po, ", 

4d 'P 0'1, - Sf' F', 'I, 3368.041 50 29682.32 4d' F " I, - 5f 'R°5", 
4d 2 F " I, - Sf 4 FO, ", 3368.662 75 29676.85 5p '0°"1, - 8s' F " I, 
4d'F " I, - Sf 'G"I, 3369.178 75 29672.31 4<1 'F 4'1, - 5f '0'3'1, 

4p" 40"'1, -4d 4 D " I, 3370.274 30 29662.66 
5p 2 F';, 'I, - 7 d 'G :1'1, 3371.284 10 29653.77 5p 'F.'I, - 5d' 'F:"I, 

4d 4H" ,,-5f 4 I\'I, 3373.527 200 29634.05 51" F~' I ' - 8s 4 F " I, 
4d'H" I,-5f ' e;'I, 3373.666 5 29632.83 4d 4G"' I,-5f 'F03'1, 

3373.978 30 29630.09 4s 'iD 21 /2 - 4p 40°2 1/ 2 

4d' F "1, - 5f 'Go" I, 3374.837 40 29622.55 4d 'G :"1, - 5f 'G04'1, 
4d 20" I,-4f' 2F"", 3375.395 150 29617.66 5p ~G'I' I ' - 8.1 4 F " I, 

4s I 2D 11/ 2 - 4p 4 DOp / 2 
3375.596 75 29615.89 4d 4G"' I,-5f 'G ~" I' 

4d 4 F " I, -5f 20°" 1, 3375.817 400 29613.95 5p 'Fo"" - 8s 4 F "I, 

4<1' F " 1, - 5f 2 F'''I, 4d 'G :"1, - 5f 'Ho" I, 
3376.655 10 29606.60 4<1 'G " I, - 5f 'F"" I, 

4d 2 P "'I, - 5f '0°"1, 3377.385 2 29600.21 

4d' F " 1, - 5f 'G'''I, 
3377.579 2 29598.51 

5p 20°"1, -7d 2 F "I, 
3377.838 200 29596.24 4d'G" " - 5f 'G~" " 

51' 2 F';, 'I, -7d 4G" I, 
3378.385 20 29591.44 4d 4G"'I, - 5f 4F"I, 

4d 4 P "I, - 5f '0°"1, 
3378.481 3 29590.60 5p 2DO, 1/ 2 - 5d' I 4F \ 1/ 2 

5p 20"'1, - 7d 2 P 0'1, 
3378.594 20 29589.61 4d 'G " I, - 5f 'G'l'" 

3378.826 5h 29587.58 4d 'G " I, - 5f 'Ho" " 
3378.966 500 29586.36 4d'G" I,-5f 'H~; 'I' 

4d 4 F "', -5f '0°" 1, 3381.077 150 29567.88 5p 'G ~" " - 8s 'F " I, 
4d'F " ', - Sf 4D~" I' 3381.362 10 29565.39 4d 'G 4'" -; 5f ' r" I, 
4d' F " ', - 5f 'F"'I, 3381.629 1 29563.06 

4p" 'D°, 'I, - 4d ' 0 " I, 
3383. 154 5 29549.73 5p 40°" " - SiI' ' 0 " I, 

4d ' P " I, -5f 'po, 'I, 3383.611 2 29545.74 
3385.815 400 29526.51 4d 4F "'I, - 5f 'F'''I, 
3386.332 400 29522.00 4d 4 F:"I,-5f'r" I, 
3387.323 200 29513.36 4d 4 F "", - 5f '0°" 1, 

4d 2H"I, -Sf 2G~" I ' I 4£1' F "'I, - 5f 'G'" " 
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TABLE I. Lines of Ni ll- Continued 

A(air) Intensity Wave numbe r Transition A(air) Inte ns ity Wave numbe r Tra ns ition 

--
3387.524 200 295 11.61. Sp iG ~ ' / 2 - 8s :! F :11 /2 3457.323 15h 289J5.83 4£1" I ~ " I, - 5/ "I"", 'I, ? 
3388.743 5 29501.00 3460.497 30h 28889.3 1 5p "0 " '1, - 711 "I) "' /' 
3390.164 3 29488.63 3465.641 200 28846.43 45 ' I" P 1 1/ 2 - 4p 4D~ 1/2 

3393.284 25h 29461.52 3467.921 10 28827.47 4d"H4'1, - 6/" 1:" 1, 

3394.845 150 29447.97 5p "F" 'I, - 8s "F "'I, 
3468.752 10 28820.56 Sp" "'':''1, - 7£1 "C"' I, 

3395.388 10 29443.26 4p' I -I D °:! ' /2 - 4d 2P II I:!. 3470. 161 20 28808.86 5p "0 ~ ' I , - 7d ''1e> " I, 
3396.645 2 29432.37 3470.738 10 28804.07 5p ' I' "' I, - 7d " "' '' '/' 
3396.920 30 29429.99 Sp 2G~P 1 2 - 8s 2 F 2 1/ '1. 3471.385 150 28798.70 45 '1 " PoII:l - 4p4DII I:t. 
3397.247 2 29427.15 4£1 "C "' I, - 5/ "C:" I, 3473.497 5 2878 1.19 4p " 'ID~1I 12-4d4D:!' 1 2 

3397.590 30 29424. 18 4d"C",,, - Sf" F~" I' 
3473.528 10 28780.93 Sp 20°1 1/ 2 - 7d ·1 F ;li f2 

3397.810 5 29422.28 45" :! P 11/2 - 4p2r;!1 /2 3474.231 5 28775. 11 4d"P" I, - 5/ "0'"'1, 
3398. 111 40 29419.67 4d"C" 'I,-5f "F~" I' 3474.768 3 28770.66 
3398.430 100 29416.91 5p "C~, 'I, - 8s " F ., 'I, 3478.019 10 28743.77 
3399.107 400 2941 1.05 4d 4C" ' I, - 5/ "C ~" I' 3478.290 20 28741.53 

3399.644 2 29406.41 5/)" F~" I' - 5d' ' 0 " 1, 
3480.783 5 28720.95 4d" P , 'I, - 5/ "S'O'I' 

3401.046 500 29394.28 4d 4C "'I, - 5/ 4H:"I, 3483 .519 20 28698.39 

3401.765 20 29388.07 4s" " p, 'I, - 4p "0'0'1, 3484.215 l 5 28692.66 
3402.680 2 29380. 17 4p" "S'O' I, - 4d" D , 'I, 3491.216 JO h 28635 .12 

3403.276 300 29375.02 4d 'C" 'I, - 5f" I ~ ' I ' 3491.404 3 h 28633.58 

3403.620 2 29372.06 4p" "DO, 11'1. - 4c/2p 11 /2 
3493 .859 20 28613.46 

3404.682 5 29362.89 4d 'C "' I, - 5f "C" 'I, 3495.715 3 28598.27 45" 4P;! 1/2-4p 40°'1 12 

3405.826 200 29353.03 4d'C",,, -5f 'W"'I, 3498. 183 1 28578.09 
3407.297 100 29340.36 45' I "P 01 / 2 - 4p 40°0 1/ 2 3504.039 1 28530.33 4d "H"'I, - 5f 4 r":"I, 
3411.098 50 29307.67 4d 4D " I, - 5f "F~" I' 3506.654 5 28509.06 4d ' H, 'I, - 5f"I ~ 'I, 

3507.154 10 28504.99 4d 4H" 'I, - 5f 4H:" I, 
3411.230 40 29306.53 5p 4D 21 /2 - 8s" F:1I /2 

28466.68 4d'C"' I, - 5f 4H'''' I, 3411.597 20 29303.38 4p" 4D', ' I> - 4d "P 0'1, 3511.875 20 

3412 .631 75 29294.50 4d"D" h - 5f "D" 'I, 3512. 164 20 28464.33 4£1 " F" I, - 5f "D" 'I, 

34] 5.685 5 29268.31 3513.486 10 28453.62 

3415.740 10 29267.84 "·d "D " I, - 5f " D~" I' 35 13.976 200 28449.66 4s' 2D" I, - 4p " D~" I' 
35 16.073 5 28432 .69 4d" F " I, - 5/ 4P'''I, 

3416.375 60 29262.40 5p' P"I, - 8s ' F "' I, 3516.612 3 28428.33 
3418.551 10 29243.77 4d "D , 'h - Sf "P" 'I, 3519.462 20 28405.31 4p " 4D" 'I, - 4d 4P, 'I, 
3419.085 150 29239.21 5/) ' D" 'I, - 8s 'F "'I, 3520.460 2 28397.26 
3419.961 10 29231.72 5p " D °:!l !2 - Sci' :! F:lI f2 3520.908 5 28393.65 
3420.456 3 29227.49 352 1.220 2 28391.1 3 4d 2 F :lI f2 - ::,/ " ~~11 1 2 

3425.838 20 29181.57 3522.845 2 28378.03 4d" 1"" '1, - 5/ "D" 'I, 
3426.888 10 29172.63 4£1 40" 1, - 5f " S" 'I, 4d ' F "'I, - 5f "C''''I, 
3428.003 50 29163.14 5p" r" I, - 8s "F "'I, 3526.416 10 28349.30 4s /1 :!p 1 1/ 2 - 4p 2021/ 2 

3429.266 2 29152.40 3528.385 3 28333.48 
3432.034 5 29128.89 3537.439 2 28260.96 4d 4C"'I, - 5f 4C"I, 

3432.784 5 29122.53 3539.657 2 28243.25 4d "C 4'1, - 5f 4 ~~ ' I' 
3435.086 5 29103.01 .55 "F 41 /2 - 5p" 4D~1 1 1 2 3540. 790 0 28234.22 '~d "C "'I, - 5/ 4D~" I' 
3435.586 5 29098.77 3542.840 20 28217.88 4£1 "C"'I, - 5/ 4H:" I, 
3436.817 40 29088.35 5p" PI' I, - 5d" F "'I, 3549.880 0 28161.92 5s' 20 11 /2 -6/ 4021/2 

3439.843 15 29062.76 3556.689 10 28108.01 4d 2D" I, - 5f" r " 'I, 

3439.900 20 29062.28 4d "H "'I, - 5f "H'''' I, 3557 .776 40 28099.42 4d "D" I, - 5f 2C~" I ' 
3443.979 15 29027.86 3559.275 2 28087.59 
3449.642 5 28980.21 4d" F " I, - 5/ 'D':,'I, 3559.655 2 28084.59 4d 2D 21 12 - 5/ 4 1'""0\1 /2 

3449.837 20 28978.57 4d" F "'I, - 5f "r1'1, 3560.542 10 28077.59 4£1 20 " I, - 5f 4C" 'I, 
3450.917 20 28969.50 4£1 4 F, 'I, - 5f 'D" 'I, 3560.845 15 28075.20 55' 20 11/2 - W2 ~""Oil / 2 

3451.055 40 28968.35 5p 2 F" 'I, - 8s 'F " I, 3564.780 3 28044.21 
3451.861 30 28961.58 4d"F " I, - 5/ "C~" I' 3573.640 10 27974.69 Sp 2 D "II /2 - 85 4 F il12 

3453.331 15h 28949.25 5" "F':, 'I, - 7 d" D " I, 3574.017 5 27971.74 5p " ~ ;"1, - 8s 4 F "'I, 
3454.157 75 28942.33 4s' 2D 11 12 - 4p 4D":.! 1/2 3576.765 150 27950.25 45 " " P\I / 2 -L~p4D"21 1 '1. 

3454.531 15 28939.20 4d " F I 'I, - 5/ "D', 'I, 3576.979 20 27948.57 Sp 2 0 "2112 - 85 -I F':1 112 

3454.783 40 28937.09 4d' F " I, - 5f· F'2 'I, 3583.298 5 27899.29 
3456.025 15h 28926.69 4d 2 F "' I, - 5/ 2P', 'I, 3583.605 1 27896.90 Sp 2 J~ll l 'l. - 5el' 2 F ;II /2 

3456.356 25 28923.92 4p" -ID '1 I/2 - 4d 4D2 1/'1. 3585.905 2 27879.01 
3456.493 3 28922.77 3591.986 1 27831.81 4p" 4 D~ I I 'I. - 4d4D;11 /2 

3456.921 5 28919.19 3598.282 30 27783.11 4p" 4 D~I1 I '1. - 4d 4P :! II:.! 
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T ABLE I Lines of Ni II - Continued 

A(air) Intens ity Wavenumber Transition A(air) Intensity Wavenumber Transition 

3608.811 30 27702.06 45 I I 4 P tl l 'l. - 4/1 4D°:!.1 /2 3817.532 3 26187.50 5p 'G;' I, -6d 'H " I, 
3608.998 20 27700.62 3822.304 20 26154.81 5p 'F~ ' I ' - 6d 'G, 'I, 
3621.296 10 27606.55 4d' F" I, - Sf '0" '1, 3826.310 5 26127.43 5/) 4 F" 'I, - 6d' F, 'I, 
3628.834 15 27549.21 3827.586 20 26118.72 5p 'F'; 'I, - 6d' F"' I, 
3630.638 10 27535.52 3828.719 3 26110.99 5p' F~" I ' - 6d' ", 

3633.503 3 27513.81 3832.982 5 26081.95 5p' F; 'I, - 6d 'G"' I, 
3639.287 20 27470.08 4d2D111'l - Sf 2 ~~2 1 1:.t 3849.551 30 25969.69 4S '11 2G ;P l2 -4p 2F; .I2 
3643.326 20 27439.63 4d'O" I, - 5f 'G" 'I, 38S7.S76 10 25915.67 
3646.968 5 27412.23 4d ' 0, 'I, - 5f '0', 'I, 3868.655 20 25841.45 4d ' 0 " 1, - 5f' F~" I' 
3648.552 3 27400.33 4d '0, ' I, - Sf '0'0' 1, 3870.630 20 2S828.27 4(1'0" 1, - 5f 'D~ ' I' 
3657.812 3 27330.96 3875.382 3 2S796.60 4d'D" I,-5f 'P" 'I, 
3664.983 10 27277.49 3878.692 10 2S774.58 4p 4D~11 / 2 - S:!. 20 21/2 

3665.185 20 2727S.98 3879.910 60 25766.49 5p "D~" I,- 6d'F " ' I' 
366S.432 10 27274.1S 3881.71S 10 25754.S1 4p 'l 4 P t l / '}. - 55 4 Fal l:! 
3666.000 20 27269.92 4p " 20 " '1, - 4d 4 P, 'I, 3898.314 100 25644.8S 5p 40 :" 1, -6d 4 D"' I' 
3666.047 20 27269.57 3898.833 20 2S641.44 5p 4D~" / ' -7s "F 2'1, 
3666.522 3 h 27266.04 .3900.121 2 25632.97 5p "0'0'1, - 6d' P 0'1, 
3667.760 20 27256.83 3900.350 40 2S631.46 5p 40"1, - 6d" P" I, 
3669.883 10 27241.07 3902.307 2 2561~.61 5p "D~H I 2 -75 2 F:~1 / 2 
3672.795 S 27219.47 3902.806 2 25615.33 
367S.16S IS 27201.92 4r12 D21 /2 - Sf 20°2 1/2 3905.489 40 25597.74 
3675.389 30 27200.26 4£1 ' 0 "" - 5f' F~" I ' 3906.343 15 25592.14 5p 40 '''1, - 6d'D" I, 
3676.524 5 27191.86 39 12.135 20 255S4.25 
3678.245 20 27179.14 39 15.383 40 25533.05 5p "G'3'1, - 6d '0, ' I, 
3678.857 30 27174.62 3920.078 40 2S502.47 5p 4D''' I,-6d''D'' I, 

3680.570 3 27 161.97 5s ' 2D21/ 2 - w2r~\l 12 3920.651 5 25498.75 
3680.999 3 27158.81 4d 20 21/ 2 - Sf" ~-<OO21 /2 3923.097 10 2S482.85 55 '1 "P;!.l l'l- 5 4 /) '3 1/2 
3681.309 5 27156.52 3932.051 2 2S424.82 5s' I -Ip 11 / 2 - S -102 1/2 
3682.192 30 271S0.01 3932.458 10 2S422.19 5p 4F~' I ' - 6d 4G" I, 
3682.408 3 27l48.41 4d'D 2 ,,, -5f 'P''' I, 3936.944 10 25393.22 5p 4F':"I, - 6d'F"' I, 

3684.457 30 27133.32 5s 2 F 2 1/ 2 - x 2G~P /2 3937.797 50 25387.72 5p 'G" 'I, - 6d'G 2'1, 
3687.495 30 27110.96 3941.599 20 2S363.23 Sp 4Fo2 1!2 - 6d"l. /)21 /2 

3689.312 20 27097.61 3943.044 200 25353.94 5p 4G~ ' I ' - 6d'H"' I, 
3689.892 2 27093.35 4p 'l Z p oll 12 - 4d 2P II /2 ? 3944.746 3 2S343.00 5p 'F~' I ' - 6d 4G" I, 
3690.980 20 27085.37 3945.350 40 25339.12 5p 40~ 'I ' - 6d'D " I, 

3692.542 3 27073.91 3945.437 100 2S338.56 5p' F~' I ' - 6d'F"'I, 
3694.334 10 27060.78 394S.642 10 25337.25 5p 4C" 'I, - 6d' F, 'I, 
3694.919 5 27056.49 3947.498 5 25325.33 
3695.075 1 27055.35 3948.823 40 2S316.84 5p 'G"I, - 6d 4G"'I' 
3696.999 3 27041.27 3949.107 200 25315.02 5p 'F~' I ' -6d 411 "1, 

3699.276 2 27024.63 4p '12 p oll f2- 4d4PI1 /2 3951.101 3 25302.24 5p 'G"I, - 6d 'G, 'I, 
3699.942 2 27019.76 3951.207 75 25301.56 5p 4 F''' I, - 6d 4G, 'I, 
3700.677 20 27014.40 5S"4P'1.1 fz- W2poJI /2 3952.907 30 25290.68 5p ' 0 '''1, - 6d"F " I, 
3707.804 10 26962.47 3955.095 30 25276.69 5p 4G\' I, - 6d "G "I, 
3708.534 3 26957.16 3955.593 20 25273.51 5p' F" 'I, -6d 4D " I, 

3723.689 5 26847.45 3955.789 25 25272.26 5p 'G:" I, -6d 4 F " I, 
3735.406 2 26763.24 5s 4F" I,-Sp ' ' ~': " I' 3955.985 30 25271.00 5p 40'''1, - 6d"P 0' 1, 
3753.047 2 26637.45 3956.742 2 25266.17 5p 'V"I,-6d'F 3'1, 
3761.872 20 26574.96 3957.951 200 252S8.45 5p "G"I , - 6d "H" 'I, 
3763.424 10 26564.00 4d 2D, ' I, - 5f 2D"'I, 3959.091 50 252S1.18 5p 'F't'I, -6d 4 F " I, 

3767.725 10 26533.68 4d 'D, 'I, - 5f 'D', ' I, 39.59.475 75 25248.73 5p "G'5'1, - 6d 4H "I, 
3768.424 5 26528.7S Sp ' D~ ' I' - 6d ' D" I, 3963.888 300 25220.62 Sp "G'5'1, - 6d 4H "' I, 
3793.061 5 26356.45 5p 40"'1, - 6d' F" I, 3965.171 100 25212.46 5p 2G~1 1 2 - 6d 2 (; 41/2 

3806.701 20 26262.01 5p 'D" 'I, - 6d' F''' /, 3966.351 150 25204.96 Rp 4G. 'I, - 6d 'G" I, 
3809.080 IOh 26245.61 3966.586 30 25203.47 

3811.208 3 26230.95 5p' D" 'I,-6d'G" I, 3967.794 30 25195.79 5p" F';'I, -6d 4D2'1, 
3811.737 5 26227.31 5p 4D" I, - 6d" F2'1, 3968.085 40 25193.95 Sp' F; 'I, -6d 2D 2'1' 
3812.692 3 26220.75 4p " 4po21 12 - S2 2 F ;~ 1 / 2 3970.851 10 25176.40 5p 2G':, 'I, -6d 2F 3'1, 
3813.382 10 26216.00 5p 4 0', 'I, - 6el 'P 0'1, 3970.911 2 25176.02 5p ·G'.'I, - 6d" F"' I, 
3817.437 20 26188.15 5p 40" '1, - 6el'P, 'I, 3970.957 S 25175.72 5p 'G; 'I, - 6d' F " I. 
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T ABLE I. Lines of Ni II - Continued 

;"(air) Intensity Wavenumber Transition ;"(air) Intensity Wavenumber Transition 

3971.736 100 25170.79 Sp 2D021 / 2 - 6d 2 D21 / 2 4214.700 100 23719.80 5f! 4G'r, 'I, - 7.1" V"'I, 
3973. 101 400 25162.1 4 51' 'G':, 'I, - 6d 'H "I, 4219.412 50 23693.31 5p 4G~' I' - 7s" V"' I, 
3973.425 3h 25160.09 5s" 4P',!I /2- v4 F31/z 4221.280 60 23682.83 51' 2G'4'I, - 7.1' F"'I, 
3973.923 2 25156.93 4223.767 2 23668.88 4p I 2 F'~11 1 2 - 55 4 F' 11 / 2 

3974.099 1 25155.82 4224.423 10 23665.21 Sp ' ~':" /' - 6d "G "' I, 
3975.471 100 25147.14 5p 4 F', 'I, - 6d "G "' I, 4229.598 10 23636.25 5p ']<':" 1, - 6d 4 F "' I, 
3976.737 3 25139. 13 4230.867 2 23629. 16 51' "]<~" I' - 6d 4 D"'I, 
3978.153 75 25130.19 Sp 'G'''' I, - 6d 'G "' I, 4231.479 30 23625.75 5p 4 r2 '1, - 7s" F2'1, 
3978.840 200 25125.85 5p 4G':,'I, - 6d "G" I, 4232.766 20 23618.56 5p '0'" " - 6d" P, 'I, 
3979.543 50 25121.41 5p "G':,' I, - 6d" F ''' /, 4233.273 40 23615.73 5p 2G~" I ' -7s ' F" I, 

3988.335 200 25066.03 5p 'G~" I ' - 6d 'H" I, 4233.745 3 23613.10 5p '0" '1, - 6d" F''' /, 
3989.021 60 25061.72 5f!" F" 'I, - 6<1" F" I, 4236.611 2 23597 .13 
3999.651 30 24995.11 4237.907 5 23589.91 4p I 2Do2 1/ 2 - 5s 4 F ;u/2 

4001.060 25 24986.31 4238.166 2 23588.47 Sp ' 0" '1, - 6d 4 F" I, 
4002.418 5 24977.83 5/) '~':" /' - 6d "G "' I, 4241.684 30 23568.91 5p 4G'4 ' I, - 7s 4 F''' /, 

4002.633 60 24976.49 51' 4D~' I' - 6d"P " 1, 4249.567 2 23525.19 
4003.506 30 24971.05 5p 40" '1, - 6£1" F"'I, 4256.235 10 23488.33 5/1 40" '1, - 7.1 4F"'I, 
4004.752 150 24963.28 5p ' 1_':"/, - 6d 'G "'1, 4258.820 40 23474.07 4p 4G~III2- S2 ttLl lz 
4006.987 3h 24949.35 4266.159 40 23433.69 5p' F~"I' - 7s 2 F"' I, 
4007.656 lOh 24945 .19 

4009.929 3 24931.05 
4270.381 20 23410.53 5p 2Do2 11z -7s 2 _F':11 /2 

4010.543 100 24927.23 5/1 ' I-'~ " I ' - 6d'F "' I, 4278.546 2 23365.85 x 4G~I' f2 - 95 4 F21 /2 

4013.546 10h 24908.58 4279.210 200 23362.22 4p 4G':,' I,- S22Hsl /2 

4014.274 25 24904.07 5p 'D~ ' I' - 6d' F "' I, 4279.545 1 23360.40 4p' f 40°11/2 - 5s 4 F \1 /2 

4015.477 3 24896.60 4s ' I' 2G;ll /'l - 4p 2 D o2 112 4282.360 [5 23345.04 5p4 ~~1 1 12-7s -I :F\I /2 

4016.140 10 24892.49 Sp '2 ~~111z - 6d" Ft !/'! 
4285.028 2 23330.51 

4018.97:2 5h 24874.95 4287.251 2 23318.41 4p 'l 4D'()1 /2 -5s 4F 11 /2 

4019.878 10 24869.35 5p ' D', 'I, - 6d " F " I, 4314.567 3 23170.78 
4021.9 19 100 24856.73 5p" F:" I, - 6d "G " 'I, 4317.688 30 23154.03 Sp 2r~l f2 -7s 2Ft" ,! 

4023.767 3 24845.31 4p'" '2 F21/'J. - 4d z F 21 / ~ 4328.883 20 23094.15 5p 2 0 °11 / 2 - 7s 2F21 /:.! 

4362.104 1 22918.28 4s ' I I 2G4 1/z - 4p 4 .Fo3 1/ 2 

4031.702 2 24796.41 Sp "0°11/2 - 7s 2 F21 /:l 

4032.340 20 24792 .49 4p' i DGi l/:t - 55 i l ..... ;II /:l 4363.707 2 22909.86 

4035.500 2 24773.011 5" 4 ~":"I' - 6d" F"' I, 4366.927 2 22892.96 4p " 4DGi lJ2 - 55 iF;]1 12 

4036.241 10 24768.53 Sf> <lDtl!:t - 75:! F' ;II /:l 
4401.032 5 22715.56 4d' ' F" 'I,- 4I" "F' '' /, 

4045. 138 50 247 14.05 5p 2 F~ ' I ' - 6d 2 F" I, 4422.364 5 22605.99 4d' 2011 /2- 4/ " 2D G:!I !2 

4432.438 5 22554.61 4d' 'D" I,- 41" "F~'I ' 
4050.910 20 24678.84 4p ' i F'G2 1/:t - 52:! Ftl /2 

4454.942 3 22440.68 4d' 2p 11 /2 - 4/ II 4Deil12 
4052.603 50 24668.53 o5p' F"" I, - 6d 'G"' I, 
4053.860 10 24660.88 4p' :!F~11 1 2 - 5 22 Fal l:! 

4479.226 40 22319.02 4p 4 "'~1 1 /2- 52 2H 41 12 

40054.963 30 24654.17 Sp 'D', '" - 6d' F " I, 
4509.269 200 22170.33 4p 4 -~"":.1 12 - s'l2H5 1/ 2 

4057.627 :2 24637.99 5p ., ~,: , 'I, - 6d" P, 'I, 4512.040 2 22156.71 4p"<lDe21/2 - 5'1. 2 F ;111z 

4517.399 5 22130.43 5/1 2De2112 - 75 4 Fal /2 

4059.734 3 24625.20 5/1 4 F ; 112 - 75 21"";11 /2 4522.349 3 22106.20 4d" p, 'I, - 41 4G" 'I' 
4067.033 ]5 24581.01 4S I

" 2G41 12-4fJ:!F~1I12 4532.324 20 22057.55 4d' 2D" I, - 41" 2G~"I' 
4070.814 3 24558.18 4p '" 2F~II / 2 - 4d2F:11 / 2 

45 " I 2G 4 1/2 - 4p 4 F~' / 2 
4078.204 30 24513.68 5/, '0', 'I, - 6d 'P 0'1, 4533.002 10 22054.25 4d' 2D 2 1/2-4/ '1 4F;I /2 
4127.719 2 24219.62 55 I '1D21 /2 - 5f 'lOt l / :! 4533.297 10 22052.82 4d ' 2P" 1:z- 4I " 4-""""21 /2 

4127.793 10 24219.19 4p ' 'lDOI I /2 - 5 22 F21 /2 4536.508 8 22037.21 4d ' 2D" I,-4I" "F~l' I ' 
4128.661 40 24214.10 5/1 4[)~J' I ' - 7s" F"' /, 4545.550 30 21993.37 4d ' '0" 1, -4I" ']<" 3'1, 
4146.067 10 24112.44 5" 40'0'1, - 7s 4 F " I, 4561.885 5 21914.62 4p" ]<':"/,- 522D'lI /2 

4168.763 5 23981.17 51' 20" '1, - 6d"D" " 4582.971 10 21813.79 4d 40 "' I, - 4I 'G~' I ' 
4181.078 20 23910.54 5/) 4 ~~1 /2 - 75" F;l1 /2 4589.472 3 21782.90 4d 40"'1, - 4I "G~l' I ' 

4183.085 5 23899.07 4633.182 5 21577.40 
4187.837 2 23871.95 45"1 'lG 4 1/2 - 4p 2G~llh 4637.338 5 21558.06 
4190.872 10 23854.66 5p 40" '1, -7s "F" I, 4665.559 200 21427.66 4p 'G~' I'- 522H51 /2 

4191.334 40 23852.03 5p 4G" 'I' -75 4F " I, 4679.160 200 21365.38 4P'G~" I'- 522H 4tl2 

4200.698 3 23798.86 5/1 4G~" I' - 6d"D"' I, 4695.696 5 21290.1 4 

4201.299 30 23795.46 Sp 4G~u /2 - 75 .. F '11 /2 4704.831 10 21248.80 4d"I-{.' I, - 4I' J'6", 
4202.950 40 23786.ll Sp 4 ~~Ih - 75" F .'1 /2 4705.073 30 21247.71 4£1" "D '11 /2- 4j " :!]~1/2 

4206.111 2 23768.24 4723.968 2 21162.72 4d 4P, 'I, - 4I 4 }"2'I, 

4206.526 30 23765.89 5/1 " 1-", 'I, -7s 4 F " I, 4724.931 1 21158.41 4d 4 p, 'I, - 4I 'P''' I, 

4212.23 1 10 23733.70 5p ' I-~" I ' - 6d 4G "' I, 4725.630 0 21155.28 4p 4D°'1 112- 52 2p 11 /2 
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.\(air) Intens ity Wavenumbe r 

4726.44 1 2 21 151.6 1 
4734.111 10 211 17.38 

4741.527 3 21084.35 
4742.375 2 21080.58 

4742.698 5 21079.15 
4745.163 5 21068.20 
4746.002 5 21064.47 
4755.597 5 21021.98 
4755 .752 8 21021.29 

4757.671 20 21012.81 
4766.370 2 20974.46 
4768.805 2 20963.75 
4769.418 2 20961.06 
4774.083 3 20940.58 

4781.765 40 20906.94 
4781.963 20 20906.07 
4789.227 5 20874.36 
4797 .523 3 20838.26 
4799.968 10 20827.65 

4802. 150 30 20818.19 
4808.883 1 20789.04 
4808.958 10 20788.72 
4811.448 3 20777.96 
4813.651 5 20768.45 

4822 .023 2 20732.39 
4823.045 5 20728.00 
4823.493 5 20726.07 
4826.626 10 20712.62 
4827.127 15 20710.47 

4827.357 20 20709.48 
4829.487 5 20700.35 
4831.710 30 20690.82 
4835 .451 2 20674.82 
4836.367 5 20670.90 

4839.787 30 20656.29 
4839.859 40 20655 .99 
4841.369 2 20649.55 
4842.636 40 20644.14 
4843.652 15 20639.81 

4844.081 20 20637.98 
4848.701 2 20618.32 
4851.169 60 20607.83 
4851.352 2 20607.05 
4853.064 3 20599.78 

4853.337 100 20598.63 
4855.949 5 20587.55 
4856.164 30 20586.63 
4856.420 2 20585.55 
4856.856 2 20583.70 

4859.987 10 20570.44 
4860.186 100 20569.60 
4864.445 5 20551.59 
4864.632 40 20550.80 
4868.987 20 20532.42 

4870.566 5 20525.76 
4871.190 30 20523.13 
4872.147 50 20519.10 
4876.315 2 20501.56 
4885.673 5 20462.29 

T ABLE I. Lines of Ni II - Continued 

Transition .\(air) Intensity 

4d 4P O' " - 41 4 t~, 'I, 4886.283 60 
4d' 'G"' I, - 6f 40°" " 4887.193 5 

4£1" 40 3", - 4/" 4 0~" / 4887.736 40 
4889.305 50 

4d 4P O' " - 5f 40"", 4893.225 1 

4d" '0" " - 4/" 4 0~" / 4895.260 8 
4d'P l' I,-4f 4GO" " 4897.587 1 

4898.950 100 
4p" 4D~" / - 5s 4 F"" , 4902.137 10 
4p'12D<>:!1 /2- S22F:ll /2 4903.865 10 

4d" 4D;!' / 2 - 4/' I 4021hz 4909.746 10 
4d" ' 0 " 1, - 4/" 40; '1, 4909.889 100 

4d'P, 'I, -4f 'D°, 'I, 49]1.570 20 
4fJ'G~" / , - 5120 2 1/ 2 4915.840 15 
4d 4 F"", - 4f 'G04'1, 4920.771 3 

4d" ' 0 " I, - 4f" 0'0°" 1, 4920.889 3 
4923.328 3 
4925.657 2 

4d'G" " - 4/ 'Go" I, 4932.460 5 
4d 4G" " - 4f 'H"5 '" 4932.657 100 

4936.319 0 
4d' F" I, - 4/ 'G~l ' " 4936.419 10 
4d' H" " - 4f 2 r" I, 4937.352 20 

4d" 40" 1,-4/" 40 °" / 4938.050 50 
4d 4G"", - 4/ 4 T\ ", 4938.630 100 

4939.917 3 
4d" 40 " I, - 4/" 40"" , 4940.031 2 
4d'2F;11 /2 - w2Go4 1/2 4942.786 20 
4d '0" " - 4/ '02", 4945.990 20 

4d" 40" ,,- 4/" "O~ ", 4949.847 0 

4d '0" " - 4/' F~" / 4950.771 20 
4(/" ' 0 0", - 4/" "0 °°'1, 4950.970 5 

4d" D" I, - 4/ 4G~" / 4952.880 2 
4953.317 3 

4d'D" " - 4/' F~ 'I, 4954.167 20 

4p 2 F~!I I:!- S:!. 2H 4 1/2 4957.478 ]0 
4d '0 " I, - 4/ 'Go" " 4958.879 200 
4'/' F 3'1, - 4/ 4 I~" / 4959.192 40 
4d'02", - 4/ 't~" " 4959.846 1 
4d'O" " - 4/ ' po, 'I, 4961.539 50 

4d" "0" 1,-4/" 20" 1, 4962.844 20 
4d" 40 2 112 - 4/' I ·1 ~"'Ol l f 2 4967. 116 15 
4d" '0"" , - 4./" 4 F';" " 4967.630 0 

4d "D" I, - 5p" 'po" I, 4968.556 2 
4d 4D, 'I, - 4/ 4D" 'I, 4968.685 20 

4r1 '1 "0 :11/2 - 4/' I 4 -F~1I /2 4969.533 5 
4d 4G"" , - 4/ 'H ~" " 4970.017 5 

4d" ' 0 " 1, - 4./ " 4 t~" " 4971.077 15 
4,j 4G "'I, - 4f 'G~" " 4971.216 0 

4974.122 200 

4d" 40 " I, - 4J" 2))°" 1, 4975.089 0 
4d" 40 2'1, - 4/" 41;<:" / 4977.744 0 

4d'D" " - 4f 20°, 'I, 4980.530 40 
4d" 40"" - 4/ " ' J<~, 'I, 4981.005 50 

4d "G "'I, - 4/ 4 t, 'I, 4985.579 5 

4d ' I 4D 2 1/ 2 - 41' I :2 }~P I 2 4986.719 20 
4d ' l 'IDO II :.! - 4/ ' I -I F'oI1 / 2 4987.037 8 
4d" "0 " I, - 4/" 4t~" " 4987.832 40 

4d'G 4'1, - 4/ 2 1; 'I, 4989.143 10 
4p :!. .F °:!, /2 - S220 1 1/ 2 4989.645 20 
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Wavenumber 

20459.74 
20455.93 . 
20453.66 
20447.09 
20430.71 

20422.22 
20412.52 
20406.84 
20393.57 
20386.39 

20361.97 
20361.37 
20354.4] 
20336.73 
20316.35 

20315.86 
20305.80 
20296.19 
20268.20 
20267.39 

20252.36 
20251.95 
20248.12 
20245.26 
20242.88 

20237.61 
20237. 14 
20225.86 
20212.76 
20197.01 

20]93.24 
20192.43 
20184.64 
20182.86 
20179.40 

20165.92 
20160.22 
20158.95 
20156.29 
20149.41 

20144.1 2 
20126.79 
20124.71 
20120.96 
20120.43 

20117.00 
20115.04 
20110.75 
20110.19 
20098.44 

20094.54 
20083.82 
20072.58 
20070.67 
20052.26 

20047.67 
20046.39 
20043.20 
20037.93 
20035.92 

Transition 

4d 4D;;",-4f 4F''''1, 
4d' 0 "' I, - 4f 'Pl'" 

4d'D"",-4f 'G~", 
4d'D"",-4f 40;", 

4d 4D"",-4f 4D~"/ 

4d'P" I,-4f 4P"/ 
4d'D"'I, -4f' P"" " 

4d'P" I, -4f '0°" 1, 
4d 40 0", - 4/4 F', 'I, 

4d' P" " -4f 4 P"" " 

4d' 2 F 21 /2 - 4/ I 2 p OI 112 

4d 4 P " I, - 4f 4 P"" " 

4d" 2D21 / 2 -4/" 2F"'2 1/2 

4p'Pl"' - S22D21 / 2 

4d'P 2", -4f 'So" ,,? 
4d'D o",-4f '0"", 

4d'D" I,-5p " 41""" " 

4d' 'F" ,,-4f' '0°" " 
4d'P O",-4f '0°"" 
4d 4Do", -4f '0°" / 

4d 2 P",,-4/ '0°" 1, 
4d' 2F:1 1f2 -4/ f 2D21/2 

4d' 2 F " I, - 4/ ' 2 F" I, 
4d4Po'/2- 4j 2~)1/ 2 

4d" 4F'].,/2 -4j'l 2r21/ 2 

4d' 2F21/'/.-4f'2C:~ ' / 2 

4d' P 0'1, - 5p" 4 1"", 'I, 
4d' 2F;ll /2-4f '2r:ll f2 

4d 2 P " I, - 4f '0°"" 
4d' 2F:!1 /2 -4j" 4D~U 1 2 

4d 2 P"/,-4f 'F'" " 

4d ' P " I, -4/ 2p"" " 

4d ' H ,ai, - 4f 'G~"" 

4d 2 P, 'I, - 4f 2P"O'" 

4d' 2 F31 12-4f'2G~1/ 2 

4d' 2D 11/ 2 - 4/ '2 P'OI I'l 

4d'l 2D21 / 2 -4/" 4 0~1I 1 2 

4d 4H"' I, - 4f 4H~i' " 
4d" 4 F ;11/2 -4j " 4G~1 1 1 2 

4d 4H"'I,-4/ 'H~I' " 

4d' ' F" ,,-4f ' 2F"" " 

4d 4H;" / - 4f 2H~" / 

r 

r 
I 



TABLE I. Lines of Ni II - Continued 

A(air) Intensity Wavenumber Transition A(air) Intensity Wavenumber Transition 
---

4992 .024 500 20026.37 4d"'1-/ (;0 " - 4/' t" I, 5045.673 5 19813.44 4d" 'F"'I, - 6/ "W" I, 
4993.033 50 20022. 32 411" 'F"'I, - 4/" '0" 1, 5046~969 5 19808.35 4d 'l ZF;i, /2-4j " 4D~i ' 1 2 
4993.343 20 2002 1.08 4d ' 20 "1, - 4/ ' ' 0 °"1, 5047.359 80 19806.82 4d "C" I, - 4/ " f" I, 
4996.170 8 20009.75 4d' ' F'J' I, - 4/ ' 2V" I, 5048.757 5 19801 .33 4d '" F"'I, - 6/ 2C~ ' I ' 
4996.314 3 20009.17 4d " ' 0" 1, - 4/" 'C ~" I' 5049.236 150 19799.45 4d" 4 F..al /'l - 4/ I' 4C~)I/ :l 

4998 .290 3 20001.26 5049.938 30 19796.70 4d 2 F"'I, - 4/ 4H~ 'I, 
4999.085 2 19998.08 4p" '0°" 1,_ 5 22 F 'l1f2 5050.023 I 19796.37 4d ' P O'I, - 4/ ' D°, 'I, 
4999.271 0 19997.34 4d " 'F" I,- 4/ " 'O ~" I' 5050.082 5 19796.14 4d 2 F"' I, -4/ 20°" 1, 
5001.366 1 19988.96 5050.330 2 19795.17 4d' V 2'1, - 4/ ' D°, 'I, 
5003.413 100 19980.78 4d 'H"' I, - 4f' ' I~ ' I ' 5050.567 10 19794.24 4d 'G" I, -4/ 'f" I, 

5005.665 3 19971.79 4d ' H" I, -4/ 'G" I, 5050.885 40 19792.99 4d 2 F "'I, -4/ 2 F"" I, 
5006.088 20 19970.11 4d ' H" I, - 4/ 'G~" I ' 5051.812 5 19789.36 4d'l 4F 21/ 2 - 4f' I 2Do" f2 

5007. 165 2 19965.81 5052.185 1 19787.90 4d 4 P, 'I, -4/ 4 P" I, 
5007.305 10 19965.25 5052.982 75 19784.78 4d 4 V " I, -4/ 4G\ 'I, 
5008.328 40 19961.18 4d ' 1-/ " I, - 41 ' 1-/; '1' 5053.803 10 19781.56 4d 4 C"'I, -4/ 4G~' I ' 

5009.24'~ 10 19957.53 411 ' 1-/ "'1' - 4I' F~" I' 5053.931 5 19781.06 4d'D" I, - 4f 20~ ' 1 ' 
50 10.662 30 19951.88 5053.980 10 19780.87 4d'C" I, -4f 'Go" I, 
5011.085 2 19950. 19 5055. 116 15 19776.43 4d' 2 P 0 1/ 2 - 4/ f 2 P:)I / 'l 

5011.940 10 19946. 79 4d ' F" I, - 4/ ' F"I, 5055.646 10 19774.35 4d ' F 'J 'I, - 4/ 'G~P I ' 
501 3.536 15 19940.44 4d ' 1-/ 4'1, - 4-/ 'H~ ' I ' 5056.194 150 19772.21 4d' F '''1, - 4f 'f, 'I, 

5014.075 30 19938.30 4d ' 1-/ , 'I, - 4/ ' I-I ~" I ' 5057.1 69 20 19768.40 4d"' F"I, - 4f ' PI'I, 
5014.625 20 19936. 11 4£1 4 1 .... 1 1/ 2 - 4/ 21."'021 /2 5057.215 2 19768.22 4d 2 H" I,-4f'r"l, 
5016.542 25 ]9928.4,9 5057.659 2 19766.48 
501 7.728 1O 19923.78 411 "'H" I, - 41 ' 1-/';'1, 5058.376 200 19763.68 4d 2H" I,-4f 2 r" I, 
501 7.814 10 19923.44 411 ' 1-/ " 1, - 4-/ "W"" 5058.655 0 19762.59 4d' 2D 21 / 2 - w 2 'PI l Iz. 

50 18.010 20 19922.66 4d" , F, 'I, - 4I " 'C~I ' I' 4d'l 2F 21 / '1. - 4f'l 4D~~1 / 2 
50 19. 758 5? 19915.72 4d' P 0'1, - ~-/ "1·'°, 'I, 5059. 197 200 19760.47 4d 'G" I, -4/ ' H'; 'I, 
5020.081 2 19914.44 4d' F " I, - 41 ' I " ~ 'I, 5059.433 15 19759.55 4d' F " I, -4f 'Go" I, 
5020.619 2 1991 2.3 1 4p 2D~ ' 12- 522 0 '1. 1/ 2 

5064.910 40 19738.18 4d' F " I, - 4/ 4 1-/\ '1, 
5021.455 200 19908.99 4d ' I-/ " I, - 4/ ' [°6'1, 5065.982 30 19734.01 4d'P"I, - 4f 2S'''I, 

5022.226 40 19905.94 4d ' , 'r" 'I, - 61 ' 1-/ \ '1, 5066.406 3 19732.36 
5022.769 5 19903.79 4d " F " I, - 4/ "' r o" I, 5066.571 75 19731.71 4d'l ..a F ;11 / 2 - 4f " 4C~lI f 2 
5023.220 5 19902.00 4d ' 1-/ " 1, - 4/ "' r ~" I ' 5067.607 5 19727.68 4d 2 V"'I, - 4/ ' r" I, 
5023.823 15 19899.61 4d:!.F z'/2 - 4/ "G°'l l/:! 5069.760 30 19719.30 4d' F " I, - 4f ' O~" I ' 
5026.514 15· 19888.96 4d' F 1'1, - 4/ 'Go" I, 5071.487 20 19712.59 4d '0, 'I, - 4f' f" I, 

5028.1 58 20 19882.45 4d ' I~ " I ' - 4/ ' 0 °" 1, 5072.602 10 19708.25 4d ' 0, 'I, - 4f 2P" I, 
5028.981 150 19879.20 4d ' 1-/, 'I, - 41 ., [°"'1, 5073.384 2 19705.22 4d ' l 4F .1I / 2 -4f" "r:i lf2 

5029.448 2 19877.35 5073. 761 80 19703.75 4d'l 2 F ;II /2 - 4/ ' 1 4D~ "2 
5032.066 0 19867.01 4d' , ' F " I, - 6I " [°" 1, 5073.973 40 19702.93 4d' 2POI/2- 4/ ' 2 D o'1 12 

5033.678 40 19860.65 4d " F" I, - 41 4G ~" I ' 5075.747 30 19696.04 4d' 2C" I/2 - 4/ ' 2 r:P/ 2 

5033.818 I 19860.10 4d"" F41/2 - 4/ " ·1 r"I/2 

5034.356 1 19857.98 4d' 'G"I, - 4I' ,[-[°" 1, 5077.063 3 19690.94 
5034.546 20 19857.23 4d ' P " I, - 41 "0 °" 1, 5077. 778 30 19688.17 4d 'G"' I, - 4/ ,co" l, 
5035.520 100 19853.39 4d' 2G :l 1/2 - 4/' 2Ho"' l f2 5077.846 30 19687.90 4d" 2 F 2 1/2 - 4/" 4C~~ 1 ! 2 
5037.748 2 19844.61 4d ' P 0'1, - 4/ ' 0 °°'1, 5079.999 75 19679.56 4d 4 G3'1,-4/ 'Ho" I, 

5038.634 150 19841.12 4<1 ' 'G 4 '1, - 4I ' 2H\ 'I, 5082.199 50 19671.04 4d 4 G" I,-4f 4 1(;'I, 
4d" 'F" I,-4I" 'Go" I, 5082.753 30 19668.89 4d' 2Gal!2 - 4/' 2G~1 1 / 2 

5039.836 30 19836.38 4d' P" I,-41 'po" I, 5084.427 2 19662.42 
5040.360 150 19834.32 4d 'H" I,-414 r" I, 5084.583 50 19661.82 4d 2G"'I, -4f 2G~" I ' 
5040.608 3 19833.35 4e1' F " I, - 41 'D°, 'I, 5085.777 40 19657.20 4d 'G"' I, - 4/ 'G~I ' I ' 

5040.775 10 19832.69 4d' F, 'I, - 41 4D" 'I, 5086.539 0 19654.25 4d" 2D,I!2- 4/ " 2 r~ 1 / 2 

5040.924 30 19832.10 5087.139 3 19651.94 
5041.841 20 19828.50 5087.328 100 19651.21 4d 2G " I, - 4/ 2W" I, 
5041.954 1O 19828.05 4d 4G 2'1, - 41 ' F" I, 5087.759 5 19649.54 4d 2G ."I, - 4/ ' P"I, 
5042.425 100 19826.20 4d 'G 2'1, - 4/ 'H~" I ' 5088.898 40 19645.14 4d ' 2C" I, - 4/' 2 C~ ' I ' 

5042.732 2 19824.99 5089.537 2 19642.68 4d" 2D21 /2 - 4/" 20 °21/2-

5043. 147 20 19823.36 4d ' H ''' I, - 41 ' I-/ ~ ' I ' 5090.084 5 19640.57 4d' ' C''' I, - 4/' 2CO" I, 
5043.648 2 19821.39 4d ' 1-/ " I, - 4/ 'C~" I' 5090.826 2 19637.70 4d'" F:J>I, -4/" 2C~" I ' 
5044.105 2 19819.60 4t!" 4 F .II / ~ - 4/" 4GO"'I / ~ 5091. 727 10 19634.23 4d l

' " F ;1I /2 - 4/ " "F"'2!/2? 

5045.533 15 19813.99 4rl '" F' :!.1 !2 - 4/ '" ~"':!.1 / 2 5092.288 1 19632.07 
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T ABLE I. Lines of Ni II - Continued 

A(air} Intensity Wavenumber Transition A(air} Intens ity Wavenumber Transition 

5092.595 2 19630.88 4d 'G " " - 4[ 'C~p " 5175.1 39 10 19317.77 4d40 " " - 4[ ' p o" " 
5095 .021 10 19621..54 517S.949 5 19314.7S 4d 4 0 " ,,-4[ 'O~p " 
5096.109 5 ] 9617.35 4d " ,~' :p" - 4( " ' ~':p " 5 182.708 S 19289.56 411'" F "", - 4[ " 4 yo" " 
5097.884 10 19610.52 4<1 4G"", - -4/ ' I'~" ' , 5 l 84.140 3 19284.23 4d" ' p "~ I , - 4/ " 2 ]-,0" " 
5102.026 30 19594.60 4<1 " ' 0 " " - '~[" 'G "", S185.893 20 19277.71 4(t' t D 11/'l.-4I" t OO

II / 2 

5102.5 10 10 19592.74 4d ' ' p "~ I , -,~ (' 'P~" " 5187.064 25 19273.36 4(/" 2 F tlh.! - 4/ II :lG ~ll f 2 

5102.881 5 19591.31 4d " ' 0 " ,,- 4[ " ''1'~'' ', 5 188.166 S 19:269.27 4d'j)" ,,-4/ 'P~ " , 
5103.532 5 19588.81 5 l 92.027 5 19254.94 4d ' I i F :\1 / 2 - 4/ I I 2 F~11 / 2 

5104.144 40 19586.47 4d 4F"", - 4[ 'Fo" " 5 l93 .466 30 19:249.60 
5105. 134 60 19582.67 4rl4 F "' I, - 4[ ' I" ~ " I ' ,5204.392 30 19209.19 4d ' I t F 2 1/ 2 - 4/ I I 2 F'~1112 

5107.076 2 19575.22 4,j ' ' 0 " ,,-4[' 'po" " ,5206.730 20 19200.57 4" " 4 P , 'I, - 4[ ' , ' D°" " 
5lO7.449 100 19573.79 4d' F"' I, - 4[ 4G':" " 5216.798 10 19163.51 

4d' t p 11 / 2 - 41 I t p Oll / 2 5220.537 3 19149.79 
5ll0.046 2 19563.84 5221.3 l7 20 19146.93 4" " ' P " ,, - 4[ " 4G ~" " 
5111.7:27 20 19557.41 4r/ 'F"", -4[ 'D°" " S226.509 3 19127.91 4,j 4H "' I, - 4/ ' Ho" I, 

5112.462 1 19554.60 411" ' F " " - 4[ " ' D°" " 5228.7S7 10 19119.68 
5113. 176 3 1955 1.87 4,j' 'G:p,,- 4[ ' ' 1·'°" " 5236.945 20 19089. 79 
5117.046 40 19537.08 4<1" "P" ,,- 4/ " ' D°" " 5249.986 20 19042.37 
5118.793 40 19530.41 4(f ' 20 2 1/2 - 4/ " 2 r~ll / 'l. 5251.225 10 19037.88 
5119.809 5 19526.54 ,5254.875 2 19024.65 4d ' F" " - 4/ ' D°"" 

51 21.7 18 0 19519.26 4,j' ' P " " - 4[ ' ' D°" " 52SS.750 10 19021.49 4d ' F "~ I , - 4/ ' F~" " 
5124.639 2 19508.13 4d " 'F" " - 4[ " 'G~"" S257 .827 2 19013.97 4<1 ' F " " - 4[ 'D°" " 
5125.S05 30 19504.84 4,j' ' 0 " ,,- 4[ ' ' D°" " S257.912 10 19013.66 4r/" ' P " ,,-4(" 20 °" " 

4d" 4F21 /'l.-4I" 41"; 1/2 5260.912 5 19002.82 4d' F "~ I, - 4[ 'G ~" " 
5125.885 50 19503.39 4d' 2 Pll / 2 - 4j' 2D o2 1/ 2 5267.643 3 18978.54 

5127.633 40 19496.74 4d'G " " - 4{'G~" , , 5:271.450 2 ]8964.83 4d' F " ~ I , - 4[ 40°" " 
5128.129 5 19494.86 4,j" ' F "",-6/ 'Ho" " ,5:273.870 10 18956.13 4d 2 F',lI /2 - 414 F; I{2 
5130.529 75 19485.74 5:275.067 3 18951.83 4d ' F" " -4f , p o" " 
5130.942 2 ] 9484. 17 4,j 'G" " - 4[' y~" " 5279.694 30 18935.22 
5131.945 5 19480.36 4,j "G" " - 4{' F~" " 5288.799 10 18902.62 4d 'G" " - 'If 2 F"", 
5133 .098 5 19475.99 5298.909 25 18866.56 4d" ' Po" , - 4[" 40°"" 
5134.285 60 19471.48 4<1 4G" " - 4/ 4G':" " 5302.404 5 18854.12 4<1 'H "~ I , - 4[ , [ ~" ' , 
5136 .828 80 19461.84 4<1' ' 0 " " - 4{ ' 2 ~,:" " 5306.464 2 18839.70 
5137.077 5 19460.90 S.'307.169 1 18837.20 411" ' P o",-6[ ' po" " 
5138.944 0 19453.83 4d 'G:J",-4/ , yo" " 5313 .534 0 18814.63 4d" ' P "~ I , - 4/" 4Do" " 

5139.926 100 19450.ll 4<1 4G" " - 4/ 'H~" " 5318.134 0 18798.36 4d ' P "~ I , - 4[ , p o"" 
5 141.558 3 19443.94 4d" 'Y" ,,-4/" ' I·':"" 5327.820 1 ]8764. 18 4( , l~; ", - 7 g 4K 7'" 
5142 .535 80 19440.25 4d 'G:" ,,-4[ 'W" " 5336.856 0 18732.41 4d " 4P " ,,-4/" 'G~" " 
5142.810 10 19439.21 4d' '0" ,,- 4/ ' 'G,,,,, 5337 .790 0 18729.14 411" ' P " ,,-4[" 'Fo" " 
5143.058 40 19438.27 4d 'G a", - 4/ 'G'J'" 5340.652 2 18719.10 4/-II071/'l.-7g4KR' /'J. 

5144.905 15 19431.29 4rl ''G " " - 4/ '0,,,,, 5342.291 0 l8713.36 4./ 2 r~";' / 2-7l!"2 K(i' 1 2 
5145.343 20 19429.64 5342.664 5 18712.05 4<1 " ' P " " - 4/" ' I" ~" " 
5149.719 60 19413. 13 4d" ' F a",-4/" 4GO" " 5343. 112 0 18710.48 4/1 l(i l/:! - 7 g:2K 7 1/ 2 

5150.898 20 19408.68 4d" 'P o", - 4/" ' 0 °0 " , 5344.144 5 18706.87 4d" ' P o", - 4/ " 'Fo"" 
5155.550 10 19391.17 4d" 'Po", - 4/" ' D°" " 5347.256 0 18695.98 4£1 ' p, 'I, - 4/ ,soo", 

5155.839 30 19390.08 4d" 4P:!I /:! - 4:l" 1 1'"';1 / 2 5351.773 1 18680.20 4/ 'H05", - 7 g ' H "~ I, 
5157.l62 10 19385. 11 4d 'G "", - 41' 4 l~ 'I, S351.847 2 18679.94 4/ ' HOG'" - 7 g 'H "'I, 
5158.243 10 19381.05 4d" ' 0",, - 4/" 40 °" " 5353.372 40 18674.62 4d " ' P" ,,- 4{" 2 D~", 
5158.962 20 19378.35 4d ' 'So", - 4/ ' 'P'o", 5355.219 1 18668.18 4d" 4 P 1 1 12-4/"1F~!l / 2 
5160.008 8 19374.42 5359.013 3 18654.96 4£1":2P 11 12-4f " 4 F Oil 12 

5162.824 20 19363.85 4d ' 0 "~ I , - 4/ ' ~~"", 5.364.579 1 18635.61 4f 4G ~'j 1 1 2 -7 g 4G 51/:! 

5164.012 40 19359.40 4d '1 S011'l- 4f '1 p OJI12 5.'\68.135 30 18623.26 4d" 1 p 1112 - 4f " 41 .... °'1.1 / 2 

5164.343 2 19358.16 4£1" 4P O' " -6/ 40 °, '" 537S.204 3 18598.77 
4d" -I P II I:!. - 41 ' I 4DoOI /2 5375.931 3 18596.26 

5169.022 10 19340.63 4"" 'P" ,,- 4/ " ' D°"" 5386 .189 3 18560.84 4d'H 4", - 4/ "W" " 
5169.564 30 19338.60 4d ' 0 " ,,-4/ ' D°" " 5394.085 5 18533.67 4d • F "~ I, - 4[ , ~':p " 
5173.065 5 19325.52 4J. " 4 F J1 /'l - 4/ " 4Fol1 / 2 6s 'F " " - 8p 'G~" " 
51 73.976 3 19322.11 4d' ' 0 " ,,-4/' ,yo" " 5394.498 15 18532.25 4d']-'"",-5/1 ' ' D°" " 
5174.155 5 19321.45 4d" :2 F' '1.1 /2 - 4/ I I 2 D O'!. 1/2 4£1 ' G"", - 4[ 'Ho." , 
5174.775 3 19319.13 4d" ' F :",,- 4/ " 'G ~J ' " 5401.445 5 18508.42 4d 4 F " " - 4/ 40 °" " 
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TABLE I. Lines of Ni II - Continued 

A(air) Inten s ity Wavenum ber Transitio n ~ (air) Inte ns ity Waven u mber Trans ition 
--

5405.5 13 3 18494.49 4r1 ' I-I " I, - 4/' 16'1, 6298.502 15 15872.40 4<1 ' 0 , 'f, - 4/ " O ~ ' I> 
5470.824 5 18273.70 4" 2G " 'I, - 4/ 4H" 'I, 6302.417 40 15862.54 Sp ' :! D ~ 1/ 2 - Sri ' :! r :! 1/ 2 

5502.486 3 18168.56 4d ' 0 " I, - 4/ ' ~~" I' 6302.532 75 15862.25 5p ' '0" 1,-5r/ ' ' F':., ,, 
5507.2 14 30 18152.96 4d ' 0 2'1, - 4/ 'G~" I ' 6302.699 3 1586 1.83 Sp " G~ 'I, - sr/'G , 'I, 
55 J6.8 11 3 ]8] 2l.38 4d 2D 2 1/2 - 4/ "G°:,! I!'}. 6314.457 40 15832.30 Sp 'F " I, - "rI ' F " f< 

5588.975 15 17887.40 6319.828 15 15818.84 5p 'G "'f, - SrI "C" ,,, 
5633.532 2 17745.93 sd'H . 'I, - 7/ 4 t 7 '1, 6326.641 5 15801.81 4p 4F~I ' 12- S:!:!G i I / 2 

5655.744 ] 17676.23 6332.209 3 15787.91 51} 40~ 'I, - Sri ' F " I, 
5702.726 5 17530.61 4d ' 0 " I, - 4/ ' F" 'I, 6337 .1 20 20 15775.68 5p ' F~ 'I, - 5d 'C "I> 
5713..'>23 3 17497.48 6341.012 3 15765.99 5p 'G~, 'f, - 5d " F" I, 

5718 .11 7 10 17483.42 4({20 "" - 4/ "C~ ' I ' 6341.761 50 15764.13 5p " C~ 'I, - 5d'H "' I, 
5741.882 3 17411.06 6346.657 75 15751.97 5p' F~ ' I ' - 5d ·'H ., 'I, 
5752.486 3 17:l78.97 4ri ' 0 " I, - 4/ ' 0 ', 'I, 6348.783 40 15746.70 5" 'G~, 'I, - 5d 'C , 'I, 
5765.246 5 17340.50 6350.621 20 15742.14 51' " G ~, 'I, - 5d ' C., 'I, 
5769.015 0 17329. 18 51} "G~" I ' - 4d"" I .'I,? 636l.388 10 15715.49 5" ., F ~ 'I, - 5<1 "F , 'I, 

5773.635 Ih 173] 5.3 ] 6365.320 30 15705.79 5p 'C~ ' I, - 5ri 'C " I, 
5796.702 10 ] 7246.4 1 4d ' 0 " 1, - 4/ 20 " '1, '6371.200 75 15691.29 51} -'C " 'I, - "r/ "H , 'I, 
5797.76 J 20 17243.26 4r/'O " I, - 4/ 2 t~" /' 6373.474 30 15685.69 51' 'C" 'I, - 5" 'H " I, 
5814 .001 5 171 95.09 4p 4C~" I ' - s:! 2C;!l/2 6379.028 10 15672.04 5p olD', 'I, - 5<1 'P "' I, 
5819.821 1 171 77.90 4" ' 0 " I, - 4/ 4 1'~, 'I, 6388. 193 10 ] 5649.55 5p 'C:, 'I, - Sri 'C"' I, 

5820.908 1 17174.69 6388.255 3 15649.40 
5821.290 1 17 173.56 4d ' 0 " 1, - 4/ 2 1"', 'I, 6388.374 30 15649. 11 51} ., F', '" - 5<1 ' G "' I, 
5882 .812 10? ]6993.96 4p "C'4'1, - s2 2G 4 1/'l 6391.707 20 15640.95 5p "0 , 'I, - 5d 40 , 'I, 
6037.275 3h J6559. 18 4d 2 0 " I, - 4/ 40" '1, 6397.694 150 ]5626.31 5p 'G~, '" - Sri 'H "' I, 
6040 .924 2 ]6549. ] 8 6398.1 62 5 ]5625. 17 

6044.315 1 16539.89 4<1 '0, 'I, - 4/ 410" " 1, 6398.206 30 ·15625.06 Sp' 2 P~ ' I,-5d ' ' PI 'I, 
6045.860 I 16535.67 4" '0, 'I, - 4/ 2 1"" '1, 6401.460 5 15617. ]2 

Sp' ' 1"" '1, -7r/ 4D" I, 6401.920 50 15616.00 5p' I "D~P /2 - .')£1"" F 11 /2 

6048.768 ] 16527.72 6402.246 30 15615.20 5/,'G'" " - .~ rl 4F " I' 
6062.008 3 16491.62 5p"" p Otl / 2 - SrI' 1 40 :!.1 / 2 5r1 " F" 'I, - 6/' F"" 

6068.641 20 J6473.59 4/' ' 0 " '1,- S22PII /'J. 6402.709 5 15614.07 
6094.190 20 16404.53 5p " " P" 'I,- 5d" " f) "' I, 6404.258 30 15610.30 5p I '1 po, I I'}. - Sri I 20 2 '12 

6124.910 50 16322 .25 4p " D~I'/2 - S2 4 P 21 /2 6411.571 3 15592.49 
6137.382 0 16289.08 5p 12 0 °11 12 - Sd ' 20 2 1/2 6411.913 80 15591.66 5p 'G'"" - 5" 'H ,, 'I, 
6148.256 5 . 16260.27 Sp .. D~" / ' - 5" 4 F ''' /, 64]2.069 60 15591.28 5p 4C', '" - 5<1 4G" 'I, 

6148.674 2 16259.17 Sp ' D', 'I, - Sd 40, 'I, 6418.674 20 IS575.24 51' 4 F, 'I, - Sci ' 0 "'1, 
6J55.71 1 Ih 16240.58 6418.782 20 15574.97 Sp I I " D~ II'}. - 5d " "P :!.1 / 2 

6158. 188 1 16234.05 6419.961 1 15572. 11 SI} "F~ 'I, - 5d 'F"' I, 
6173.036 S 16195.00 Sp I 20 °2 1/2 - SrI' 2 P 11 /2 6425.366 40 15559.02 5" 4F, 'I, - 5" 4F " I, 
6173.377 3 h 16194. 11 6426. 130 2 15557.17 

6J 74.596 0 16190.91 5p t 2D o[I /-1. - SlI ' '2 P Ol / 't. 6426.669 2 15555.86 5p "F', 'I, - Sd ' 0 ",,, 
6178.653 10 J6180.28 Sp' ' O" 'I, - Sd" D" I, 6428.869 JOO 15550.54 Sp' 'F"' I,-5d' "G"' I,? 
6194.433 3 16139.06 5p ' ' 0 ''' /, - Sd ' ' 1) " I, 6429.817 5 15548.24 
61 99 .957 5 16124.68 6433.786 60 15538.65 5p" 4D °'2 1/2 - Sri " 4 F :11 /'t. 

6200.959 5 16122.08 Sp " 4p o11/2 - Sd " '10 '21 /2 6435.364 5 15534.84 5p 4C~ ' I, - Sci 'H, 'I, 

6210.1 32 2 16098.26 Sp '2 Do11/2 - 6s " '2 P1 112 6437.533 2 15529.61 4/4 e ;1 /2 -6g 4H ;-}l f2 

6219.909 3 16072.96 6440.970 20 15521.32 4/ 4 e;' I,- 6~'K 7' 1' 
6224.1 34 3 16062.05 5p '0'0'1, - Sci' F , 'I, 6441.099 10 15521.01 5d' F, 'I, - 4/ " , F" 'I, 
6236.492 2 16030.22 5p 4 F '2 ' /2 - Sd 4f) 11 /2 6441.426 75 15520.22 5p 'G~, 'I, - Sd 'H, 'I, 

Sp ' 2D °'21 12 - 5 d ' '2 D 1112 6443. 163 2 15516.04 

6243 .486 40 16012.26 5p " O~" I ' - 5d 4P 2'1, 6445. 111 5 15511.35 
6243.775 2 16011.52 5p " ' P. 'I,-5d " 4D " I, 6447 .322 3 15506.03 
6247.024 30 16003.20 51' 4 O~"I ' - Sd 'D "' I, 6447.583 20 15505.40 
6259.467 10 15971.38 Sp ' O! O OI I/2-5d ' '2 F '2 I/2 6447.998 20 15504.40 Sp' l "S~ ' /2 -Sd " " P '21 /2 

4p '" '2 F '2 ' I'l- S"22 F '2 1f2 6449.266 2 15501.36 

6272.945 30 15937.07 5p ' '2 D°'l ,!:,! - 8s 4 1" :11 /2 6449.95/l 10 15499.69 Sp 40~ 'I, - 5d 4 F " 'I, 
6278.953 1 1592 1.82 Sp ., F~" I' - 5£1 ' F "' I, 6450.280 3 15498.92 4/ " P '21 /2 -Sg4D :I I/2 

6286.633 5 ]5902.37 Sp 4D.'I, - Sd 'D o' l, 6450.676 2 15497.97 
6288.500 10 15897.6S Sp 4C~" I ' - Sri 4C " I, 6450.818 5 15497.63 SI" F7\ 'I, - Sci 40 "I, 

4d'O" I,-4/ 4 ~'~" / ' 6451.544 1 15495.88 
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T ABLE I. Lines of Ni II - Continued 
A{air} Intensity Wavenumber Transition A{air} Intensity Wavenumber Transition 

6451.805 5 15495.26 4/ 4 P21/2 - 6g 4 P :!.1 / 2 6486.616 5 15412.10 
6452.844 2 15492.76 4d"4P ;!., /2 - V 4 po] 1/2 6486.768 1 15411.74 
6455.543 2 15486.28 6486.817 1 15411.62 5p" :!. D o11 h. -5d " :!. P" llz 
6455.671 5 15485.98 6487.539 5 15409.91 
6456.301 5 15484.47 4./ 4 1°" 1, - 6g 4H fi 'l, 6487.634 10 15409.68 4/ 4F~ I !2- 6g4G 5 1 12 

6457.032 1 15482.71 6488.058 4 15408.67 4./ 4F~" I' - 6g 4 F,"I, 
6457.223 1 15482.25 4/ 4 I~ 1 1 2 - 6g 4H 4\ /2 6488.128 10 15408.51 
6457.347 2 15481.96 6488.452 50 15407.74 4./ 'l-r, 'I, - 6g' I " 'h 
6458.217 5 15479.87 5p ' F~" I ' - 5d 4G "'I, 6488.971 20 15406.51 5p 4D; 'I, - 5d "P " I, 
6458.949 1 15478. 12 6489.684 3 15404.81 4/ 4 F~1 1 2 - 6g 4 F 41{ 2 

6459. 735 100 15476.23 4/ 4 r71 /2 - 6g 4K 81 /2 6490.509 25 15402.86 5p 'r" 'I, - 5d' F;, 'I, 
6459.937 1 15475. 75 4d 40" 1, - 6./ 4Do" I, 6491.481 2h 15400.55 4/ "r41/z - 6g 4D:1' /2 
6460.103 60 15475.35 4./ • I~" I' - 6g 4K 6 '1, 4p ' F"I,- S'l.:!. PJI /Z 

4/ ' 11"1, - 6g ' H " I, 6492.379 40 15398.42 5p 4 F~" I' - 5d 'C 4 'I, 
6460.182 40 J5475. 16 4/' C" I, - 6g 'K 6'1, 6492.934 20 15397.10 4/ 4G\ 1/Z - 6g 4G ;; I/2 

6462.072 20 15470.64 4/ 4 r4'1, - 6g'K " I, 6493.437 8 15395.91 4d' ' D" I,-5./ 4P" I, 
6463.008 60 15468.40 4/1. rGI !2 - 6g 1.K 7 1/ 2 6497.913 1h 15385.31 5p" 4D~P / 2 - S(t 1401.1/2 
6463.736 2 15466.65 5p" 40°11 /2 - hI" F 11 / 2 6499.074 2h 15382.56 4p 4F" I, .- 5 22G:I I/2 
6465.439 1 15462.58 4/ 4 O~" I ' - 6g 4C 4 'I, 6499.860 20 15380.70 Sp " 4D~ ' f 2 - 5d /l 4 F :!.' /2 
6466.754 8 15459.44 6500.283 15 15379.70 5p 2D; 'I. - 5d 2 F " 'I, 
6467.472 10 15457.72 4/ 4 OO"'I,-6g 4F 4 '1, 6502.317 75 15374.89 
6467.923 75 15456.64 5p 2 F; 'I, - 5d 2G 4'1, 6508.607 100 15360.03 
6468.835 15 15454.46 6509.452 3 15358.03 5p 4C: 'I, - 5d ' D" 'I, 
6469.263 8 15453.44 4/ 40~" 1' - 6g 4D " 'I, 6510.169 30 15356.34 5p 4 F~" " - 5d 4 F " 'I, 
6470.107 10 15451.43 6510.371 2h 15355.86 5p' :!. F~ ' 1 2 - 5d' 2F;\I /2 

6470.486 1 15450.52 4./ • p o, 'I, - 6g 4D" I' 6524.833 2h 15321.83 
6470.796 1 15449.78 4/ 4D~u / 2 - 6g 4 P 21 / 2 6534.903 10 ]5298.22 5p" 'D~" " - 5d" ' 0 " ' 1, 
6472.044 5 15446.80 5p' FO" I, - 5d 2P " I, 6541.396 Ih 15283.03 

4./ 4 p o, 'I, - 6g 4 P " I, 6541.858 1h 15281.96 
6473.341 5 15443.71 4/4H~" " - 6g 4C" I, 6546.986 1h 15269.99 

6473.457 5h 15443.43 4./ ' H''' I, - 6g 4G 5'1, 6547.270 2h 15269.32 
4./ 4G~" / ' - 6g 4H 4'1, 6548.339 2 15266.83 5p 4 F~" " - 5d' F .. 'I, 

6473.523 20h 15443.27 4/ 4G~11 12 - 6g 4 F 2\ / 2 6553.677 5 15254.40 5p 2D" I, - 5d 4 P, 'I, 
6473.625 5 15443.03 Sp" 4S0

J 1/ 2 - ScI'l 4P 11 / 2 6557.122 10 15246.38 5p I 1. P~lI f 2 - 8s .. F ;\1 /2 

6474.717 40 15440.42 4./ 4W" I, - 6g'H" I, 6570.916 3 15214.38 

6474.821 60 15440.18 4./ 4Hos 'l, - 6g 4H"' I' 6572 .648 2 15210.37 
6475.175 3 15439.33 6580.931 3 15191.22 

6476.357 2h 15436.51 6582 .377 20 15187.89 5p 2 t-::, 'I, - 5d 2C" 'I, 
6477.429 5 15433.96 4/ 4 0°2 1/2 - 6g 4 F ;P f2 6589.340 4 15171.84 5p' :!F ~l1 !2-5d ' :! F 2 11z 

6479. 234 4 15429.66 4/ 4 0°2 1/2 - 6E! 40 '2. 1/ 2 6589.457 20 15171.57 5p' t F~li f 2-5d' 2F:I I /z 

6480.420 10 15426.84 5p 2G; 'I, - Sd ' H " I, 
Sp 'l 4D~)1 1 2 - Sel" 4F 11 12 

4/ 2 r~! 1 1 2 - 6g 2G .11 12 
6590.259 4 15 169.72 

6480.811 2h 15425.90 4/ 4 0 °2 1/ 2 - 6g 4 Pl1 f2 
6594.779 4 15159.32 

6480.976 8 15425.51 6602.461 10 15141.69 4p 4D~ ' I'- S24P21 /2 

6481.120 2 15425.17 4/ 'H~"I' - 6g ' G" I, 6603.496 2 15139.31 

6481.344 4 h 15424.64 4/:! F : !I /2 - 6g 2 F 31/2 6626.687 50 15086.33 4p 2G~" I'- s22G :11/2 

6481.669 20 15423.86 4./ 4H\ 'I, - 6g 4 [ 6'1, 6630.191 10 15078.36 

6481.797 40 15423.56 4/ 4 H o61 /2 - 6r: 4 I il l '!. 6631.637 10 15075.07 4p4D~' I'- S2 4 P 0 1/ 2 

6481.972 2 15423. 14 4/ :lH~"il l'l. - 6g2H 51/2 6634.702 Ih 15068.11 

4(" 4H04'1, - 6g 2C" I, 6638.651 20 15059.14 4p 2G~ 1 /2- S'l2G 4 1/2 

6482.308 5 15422.34 4/ 4G~11 1z - 6g 4G 4 1/ 2 
6647 .893 2 15038.21 

6482.659 30h 15421.51 4/ 2 D 021/ 2 - 6g 2 F :11 / 2 6665. 713 5 14998.00 Sp 2 F~ 1 1 2- 4d'll 2Ft '/? 

6483.539 2 15419.41 5d4Po 'I, - 6/ ' t~" I' 6691.092 3 14941.12 4p4F~" I'- S"l2C 41 / 2 

5p' 2p O]' /2- 6s " 2 P1 1/z 6692.432 2 14938.13 5p :! D~ 1/2 - 4d'll i F 2, I f: 

6483.868 5 15418.63 6702. 123 2 14916.53 

6484.056 40 15418.18 4/ 2H" I,- 6g 2 L'I, 6705.406 1 14909.22 5s' 20 Il t2 - Sp'l ipo] II'!. 

6484.083 10 15418.12 4p 40°2'1,- ,52 4P 11 {2 6713.493 2 14891.26 
6484.347 10 15417.49 4/ 4G~, 'I, - 6g 4 F " I, 6735.74 1 14842.08 w 4D~I' / ':l. - 6d 4 D 21 /2 

6485.584 15 15414.55 4/ 2G~1 1 2 - 6g 2C .I I 12 6738.75 1 14835.45 
6486.523 15 15412.32 4/ 2G41/Z - 6g 2 F;lI /2 6740.20 2 14832.26 5d ol D " I, - 6/ 4 FO" I, 
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TABLE I. Lines of Ni II - Cont inued 

A(air) Intensity Wavenumber Transition A(air) I ntensity Wave number Transition 

6839 .57 1 14616. 77 5p ' F~ ' I, - 5d 4D, 'I, 7002.64 IS 14276.39 5d 2C :"1, - 6/ 2W, 'I, 
6840.28 S 14615.2S 5d "D"" , - 6/ 4 F~" " 7006.33 2 14268.87 5d 4 17 "", - 6/" I~ ", 
6844.73 5 1460S.75 5d "D"' I, - 6/ "D~" " 7011.10 2 14259.16 5d 4 17 :"1, - 6/ 4 D~" " 
6847.S5 3 14599.73 5ci "D"", - 6/ "P~", 7015.63 5 14249.96 5d 4F"", - 6/ " I~"" 
6849.03 2 14596.58 Sd" D:"" - 6/ "F~, 'I, 7017.83 1 14245.49 4p" DO

, , /,_ 5 24 P :,! IJ2 

6851.80 3 14590.68 5d"P" " - 6/ 4P~", 7019.85 10 14241.39 5d"G 4 '1, - 6/ 4G~'I' 
6852.42 3 14589.36 5d 4 1"'1, - 6/" SO, 'I, 7022.17 50 14236.69 5d 4 G"'I, - 6/ "W" I, 
6854.81 1 14584.27 7022.65 2 14235.71 5p 2 }" 1, - 5d 4 G"'I, 
6857.68 2 14578.17 7025.97 2 14228.99 
6858.26 1 14576.94 7027.14 1 14226.62 5d"G"" , - 6/" r"'I, 

6863.57 1 14565.66 7036.88 10 14206.93 5p 2F" " - 5d"G"' I, 
6867.68 3 14556.94 5p 'DO, '" - 5d "D, 'I, 7085.86 3 14108.72 5d 4D" " - 6/" r"' I, 
6868.73 2 14554.72 7097.45 3 14085.68 5p 2Do"" - 5d" F " I, 
6878.77 40 14533.47 4p4D~", - 524 P OI I '1. 

7101.52 30 14077.61 
6884.23 50 14521.95 4p"Do" I, - s:! 4 PIl i:. 7102.73 5h 14075.21 5p 2 F" " - 5d 4 17"'1, 

6889.74 100 14510.33 7103.57 15 14073.55 
6890.87 2 14507.95 5d "1:-1" 'I, - 6/ 4I:f" I, 7104.44 5h 14071.83 

5d 4 1' '''1, - 6/ " D~ 'I, 7116.23 10 14048.51 5p 2Do" I, - 5ci 4 1', 'I, 
5d' 1', 'I, - 6/ ' P~ 'I, 7121. 76 20 14037.60 4p 20°:1 112- 52 2C:~ I I'1. 

6891.53 2 14506.56 7124.04 3h 14033.11 5s' 2D" I,- 5p' 4P"" ,,? 

6897.73 5 14493.52 5d "H" '" - 6/ 41:-1 :;", 7147.29 50 13987.46 4p 2V" ,,- 5 22G'I1 / 2 

6899.02 2 14490.8] 7150.97 2 13980.26 4p " D~"" - 524 P 11 / 2 

6905.32 100 14477.59 5d" I:-I';' I,- 6/ " 1,, /, 7154.44 1 13973.48 5p 2Do"" - Sci 2 P, 'I, 
6905.55 50 14477. 11 5d ·'H :" ,,- 6j".i I ~" " 7156.33 1 13969.79 5p 20 °"" - 5d" P ''' I, 
6910.46 2 14466.83 4d"" 1'"" - 6/ 'G~" " 7158.54 2 ] 3965.48 

6911.54 1 14464.57 5d'H" I, - 6/ ' H; 'I, 7187.98 5 -13908.28 
6911.97 2 14463.67 5d 4 I' " I, - 6/ 4C~ " , 7198.05 3 13888.82 
6918.46 1 144S0. 1O Sd 4H " 'I, - 6/ 4H~, 'h 7235.44 20 13817.05 5p 'l 4 [>"2 1/ 2 - 6s " 4 P \I /? 

6920.25 1 14446.36 5d " 1', 'I, - 6/" ~~"', 7249.15 5 13790.92 5p" 0 °" " - 65 2 F"' I, 
6922.50 20 14441.66 5ci 4H" " - 6/ "G~" " 7261.11 10 13768.21 

6926.12 15 14434.12 5d 4H"'I, - 6/ 4H;;", 7265.53 10 13759.83 
6930.09 100 14425 .85 Sd' I-Ic" ,,- 6/' 1;; ", 7295 .00 3 13704.24 5p" 4 D~" I, -7d"F ,,, ,, 
6934.90 50 14415.84- 5d"H"' I,-6/" 1; ", 7301.61 10 1369] .84 
6939.94 50 14405.37 5d 4H"'I, - 6/ " 1;;0 /, 7301. 93 20 13691.24 Sp'l 4 1,)0\ 1/ 2 - 65 ' '4 P 1l11'1. 

6942 .71 3 14399.63 5d' 1'" 'I, - 6/ "H~, 'I, 7325.63 300 13646.94 Sp ' I F021/ 2 - 65 2 .F 21 / 2 

Sd ' 1-1 "'1, - 6/ " 'G~" " 5p 'l 4 1:>'>2 1/ 2 - 65' I 4 P 21/ 2 

6943.87 5 14397.22 5d "C, 'I, - 6/ "H ~" " 7331.37 3 13636.26 5p" 4D~" I ' - 7d 4 1"'1, 
6945.02 1 14394.84- 5d " F, 'I, - 6/ 4C~" " 7337.92 3 13624.09 5p" 4 D~" I ' - 7d "D"'I, 
6946.34 5 14392.10 5d 4 C"' I, - 6/ "H; 'I, 7386. 18 10 1353S.07 5ci 4 F "I, -6/ "DO, 'I, 

5d" 1"'1, - 6/ "D~ 'I, 7401.86 ] 5 13506.40 

6947.22 2 14390.28 7404.37 2 13501.82 
6947.41 1 14389.88 Sd 4H "'I,-4/" 'G~" I ' 7411.54 2 13488.76 5ci 2l-! '''1, - 6/ 2 ~"":" I ' 
6948.08 5 14388.50 5d 2 F"" , -6/' }"";" I, 7434.29 2 13447.48 Sp" 4po]1 /2-6s" 4 p]II'J. 

6948.53 3 14387.56 5d' 1'" 'I, - 6/ 'C~ 'I, 7442.73 3 13432.23 55' '4 P 1. 1/ 2 - Sp' I 2D01 1/ 2 

6953 .30 40 14377.69 5d"G"' I, - 6/ "Ho"", 7492.54 1 13342.93 55" F "'I, - 5p" r" I, 

6958.25 50 14367.47 Sd'H"'I,-6/ ' 1;." 7517.83 50 13298.05 Sp'l 4P~/I I '1. -6S 'I .1 P \ 1/ 2 

6961.28 30 14361.21 5d 4 F" 'I, -6/ 4G; ." 7S28.98 200 13278.36 4p ' r:" I,- 522G.J 1/ Z 

6962.72 20 14358.24 5d" F" 'I, - 6/ "Fo"'I, 7529.51 SO 13277.42 Sp" 4po]l f 2 -65" 4 P '1 1/ 2 

6966.49 30 143S0.47 Sd'G" 'I, - 6/ 'H~;", 7537.66 20 13263.06 5s" F"'I, - 5p 2G~" I ' 
6967.24 50 14348.93 5d "G",,,- 6/ 4 I;;' I, 7548.14 3 13244.6S 4/2 po] 1/ '1. - 65" 4 P 211'1. 

6971.59 2 14339.97 5d 4 P, 'I, - 6/ 4 p o, '1, 7556.27 10 13230.40 55 4 F " 1, - 5p ' G~" I ' 
6974.59 5 14333.81 5d'C" 'I, - 6/ 'G~", 7585 .11 150 13180.10 5p "D~" " - 65 " F '''I, 
6978.32 2 14326. 15 7595.83 1 13161.49 
6980.02 10 14322.66 5d"G:"" - 6/ 4H~" " 7597.12 3 13159.26 5p' 2D02•1,- 6d 2D" " 
6985.92 3 14310.56 Sci "G" 'I, - 6/ 'G:, 'I, 7603.49 5 13148.24 Sp'll 2] -r -J I /2- 6s" 1 :l G ,II /2 

6990.98 2 14300.20 5d 4G"'I, - 6/" r" " 7638.38 5 13088.]8 5s" 4 P :l 1/2 - 5p " 4 S O[1/2 

6998.11 2 14285.63 Sd 'G"", - 41 " 'G~" " 7644.74 10 13077.29 
6999.16 25 14283.49 Sci 4 1'"", - 6/ 4G~ ." 7659.13 50 13052.72 
6999.41 2 14282.98 5p ' Do" I, - 5d "' D" " 7678.07 2 13020.52 
7002.34 1 14277.00 5d ' C" 'I, - 6/ 'G~" " 7693.96 20 ]2993.63 5p" V."I, - 65 4 F"'I, 
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T ABLE I. Lines of Ni II - Continued 

h(air) Intensity Wavenumber Tra nsit ion h(air) Intens ity Wavenumber Transition 

7706.08 2 12973.20 7988.64 15 12514.33 
7707.70 2 12970.47 7992.64 10 12508.07 
7711.24 200 12964.51 4p 2 r" I, - 522 G3 '1, 7996.48 50 12502.06 55' I 4 P \' /2 -Sp " 4D02 1/ 2 

7726.35 3 12939.16 7998.03 2 12499.64 5p' 2 P Oli tz - 65 I 2D\I /2 

7745. 16 15 12907.74 5S"4Pllf2-5p'14S",lf2 7998.56 2 12498.81 55' 20 " I,- 5p ' 'P'O'I, 

7755.08 1 12891.23 4/ 'r" l, - 5d' 20" 1, 7998.97 100 12498.17 55' F"'I, - 5p 'G~' I ' 
7755.34 1 12890.79 8001.64 5 12494.00 55 '14 P 11 / 2 -5p" 2 p Oll ! :.! 

7764.87 30 12874.97 5p ' 0°" 1, -65' F " I, 8003.73 5 12490.74 
7771.71 5 12863.64 8006.25 2 12486.81 
7785.95 15 12840,] 1 8007.15 2 12485.40 

7787.74 3 12837.16 55" 4Pll f2-5p' 14 D "'1 /2 8008.85 8 12482.75 
7798.40 3 12819.62 Sp't 2p']1 / 2 - 6s " ZPII / 2 8009.81 20 12481.26 
7800.05 30 12816.90 5p 'Go" I, -65' F, 'I, 8012.61 8 12476.90 5p 2 F" I, - 65' F " I,? 
7800.74 40 12815.77 5p 'G~" I ' -65' F " I, 8012.91 2 12476.43 Sp'l 4D"II / 2 -65 '12 PIitz 

7803.07 1 12811.94 5p 'l 4D~1 1 / 2 - 8s 4 F 41 / Z 8014.02 1 12474.70 

7803.32 0 12811.53 5p " 4D~Jt I 2- 6s" 2 P l1 f2 8014.77 40 12473.53 
7804.27 30 12809.97 55'" 2Ga ' f2-5p "'2G~P I 2 8015.79 75 12471.95 Sp' I 4D", 1/ 2 -65 '1 4p O l / Z 

7807.61 75 12804.49 55'" 2G 41/z- 5p'll 2G~1 1 2 8017.40 40 12469.44 
7811.73 10 12797.74 55 '1 4P()lf2-Sp" 4D~)l 1 2 8019.00 2 12466.95 4f4G~' 12-6s'l 4p]I /2 

7812.34 2 12796.74 4/ ' O~" I ' -6d'G2 '1, 8020.56 5 12464.53 

7816. 19 5 12790.44 8020.95 2 12463.92 
7818.78 10 12786.20 Sp ill 2r:J1 /2 - 6S"1 2G 41/ 2 8021.81 50 12462.59 
7824.74 30 12776.46 5p 'Go" I,-65 ' F"'I, 8022.68 2 12461.24 

5s" 4 PIl I '}. - 5p" 20°21/ 2 8024.87 20 12457.83 5p ' 'P', 'I, - 65' 20 " 1, 
7825.68 2 12774.93 8025.97 50 12456.13 5p' F"I, - 65 2 F"'I, 

7839.67 30 12752.13 5p' r" I, - 65 ' F " I, 8028.49 15 12452.22 4[4 rl l/2-6s'14Pll/2 
7842.34 50 12747.79 8031.22 0 12447.98 55' F " I, - 5p 'F" I, 
7845.10 1 12743.30 4/ 'P"' I, -6d' F, 'I,? 8032.07 1 12446.67 5p" 4 5°" 1, - 5d' 20, 'I, 
7848.34 3 12738.04 8035.38 20 12441.54 Sp'l 2D"II /2 -65" ZPOI /2 

7851.28 2 12733.27 8036.82 1 12439.31 

7852.82 20 12730.78 5p' r" I, -65' F " I, 8036.95 5 12439.11 
7868.58 40 12705.28 51' 2G~" I ' - 65' F"'I, 8039.68 15 12434.89 5s'2D 2 1/ 2 -Sp'2P"J'/2 

7875. 01 30 12694.90 5p 2G~" I ,- 65 2F" I, 8040.92 30 12432.97 5p ' 0°" 1, -65 2F " 'I, 
7876. 19 1 12693.00 55" 4 POl l :! _Sp 'l 45"]1 / 2 8044.01 75 12428.19 5p 4l-"';' I,-65 'F"' I, 
7880.64 100 12685.83 5p 4G~-Jl / 2 - 65 4 F 41 / 2 8048.06 25 12421.94 

7882.70 0 12682.52 5s " 4PZI/z-5p 'l 40 °21 /2 8053.54 5 12413.49 
7884.84 2 12679.08 8053.94 150 1241 2.87 55 2 F 2'1, -5p '0°" 1, 
7905.44 30 12646.04 5p 4 r" I, -65 4F" I, 8058.49 15 12405.86 5p"4,5°]I /z-6s " ZPII/ 2 

7914.39 1 12631. 74 8061.41 5 12401.37 5p " 4 S Ol 1/2 -6s" 4 P OI/ 2 

7920.21 25 12622.46 5SI14POI/2-5p '14 0 0]I/Z 5p'l Z ,PO]I / Z -6s" 4PZ1/ 2 

7921.19 10 12620.89 8064.29 10 12396.94 
7925. 05 20 12614.75 8066.32 3 12393.82 5p' 1 4D~)1/ 2 -5d' ZPO I/2 

7935.53 5h 12598.09 8066.68 2 12393.27 5p' / 40°2 1/ 2 -6s" 4P Z1 / 2 

7944.58 2h 12583.74 8070.58 2 12387.28 
7951.99 2 12572.01 8071.30 1 12386.17 

7952.32 40 12571.49 5p ' 0°" 1,-65' F"'I, 8078.09 1 12375 .76 4p/I4p"\1/2 - s2zD\ I/2 
5p' I 2P"] I/Z -6s' '4 P II {Z 8078.78 1 12374.70 

7957.52 300 12563.27 5p" 4Dozl / 2 -65" 4p\I{2 8084.12 1 12366.53 
7962.41 150 12555.56 5s' 2Dzl / 2-5p ' 2r:11 / 'I. 8087.02 50 12362.09 
7963.36 20 12554.06 8093.00 300 12352.96 55 2 F ZI /2 - Sp 2 }-.oZI /z 

7965.02 8 12551.44 8094.23 5 12351.08 
7965.54 3 12550.62 5d ' 0 " I, - 6/ 4 P"'I, 8096.75 1000 12347.24 55 4 F " I, - 5p 4G~" I ' 
7971.90 200 12540.61 Sp" 40~P /2-6s/' 4PZ1 / 2 8100.66 5 12341.28 
7973.87 2 12537.51 8106.26 300 12332.75 55 2F:lt /2 - Sp 20°21/2 
7974.14 30 12537.09 6S'1 2 p]I /2-Sp '12 D ;I/ 2 8108.52 1 12329.32 

7975.39 100 12535. 12 SS "4 P ~1 /2-5p "4D;l f 2 8109.39 15 12327.99 
7981. 78 10 12525.09 8114.21 500 12320.67 55 4 F"' I, - 5p' F" I, 
7982.98 3 12523.21 4/ 4 D~) 1 1 2 -65 " 4p 11/2 8117.80 2 12315.22 
7986.81 1 12517.20 Sp "4 Do\I /2-Sd ' ZDJl f2 8121.00 10 12310.37 Sp' 2 ~)J/z-6s' zD\l f2 
7988.17 3h 12515.07 8121.48 700 12309.64 55 2 F"'I, - 5p 2 F'~" I ' 

838 



TABLE I. Lines of Ni II - Continued 

;'(air) Intensity Wavenumber Transition ;'(air) Intensity Wavenumber Transition 

8126.42 75 12302.16 5s 4 F 1'1, -5p 4 rl'l, 8486.09 15 11780.75 5s"2P'I /2-5p 'l "0; 1/2 

8130.06 25 12296.65 5p'l 40'01/2 - 65" 4POlf2 8489.08 25 11776.60 55" I 2C~ 1 / 2 _Sp ill 21-ri l / 'l 

8135.04 3 12289.12 8491.90 3 11 772 .69 5s" 2 P 11 / 2 - 5p ' I 2 1Y'11 / 'l 

8135.98 5 12287.70 8495.70 5 11767.43 55' I" P 11/2 - 5p" 4 P~)1 1 2 
8140.45 100 12280.96 5s 4 F " I, - 5p 4 r" I, 8503.93 0 11756.04 65/ 2D 'l I / ".l. - 5p' 2 0 °11 /'1. 

8141.94 50 12278.71 5s 'F"'I, - 5p 4 r" I, 8504.52 75 11755.22 5s' F"'I, - 5p' r." I, 
8143.09 5 12276.97 8508.84 3 11749.26 
8148.80 1 12268.37 8527.73 3 11723.23 
8153.49 5 12261.32 8537.35 1 11710.02 55" 2 Pf)l f2 - Sp'l 40°'1 /2 

8158.26 10 12254.15 8549.16 10 11693.84 

8163.49 30 12246.30 5s' I I ZGal / :.! - 5p' f' 2 r:Pf2 8563.38 1 11674.42 
8164.87 3 12244.23 8576.99 3 11655.90 
8166.92 2 12241.15 8577.97 1 11654.57 
8]72.20 25 12233.24 5p ' r " I, - 6s' F " 1, 8580.40 1 11651.27 
8175.54 3 12228.25 Sp" 4Do]l f'l -65' I" P 11/ 2 8586.11 10 11643.52 5p"2DO"'z - 6s fl 4 p',! 1/ '1. 

8]77.51 ] 12225.30 8594.49 2 11632. 17 
8183.72 100 122 ]6.02 5s' F 1'1, - 5p 'C" 'I, 8595.54 3 ]1630.75 55' 20 ]1 / 2 -5p ' 2 D o'l f2 

8]84.38 3 122 ] 5.04 8605.05 0 11617.89 55' I 4 P 11 / 2 - Sp" 4 p O'I /2-

8192.04 2 12203.62 8608.01 20 11613.90 5d' P 1'1, - 4/' 2 r" I, 
8194.83 1 12199.46 8622.32 30 li594.62 55" I 2G al / 2 - Sp'll 2H o41/ Z 

8203.59 5 12186.43 55' '2 P 11 / 2 - 5p' '4 S O' lf2 8644.68 3h 11564.63 
8208.21 1 12179.58 8652.66 0 11553.97 5s' F " I, - 5p 'C" 'I, 
8209.70 150 12177.37 5s ' F "'1, - 5p ' 0 ', '1, 8708.07 2 11480.45 
8211.97 3 12174.00 5p 'D~" I ' - 4d" 4 F "'I, 8715.99 1 11470.02 
8212.39 10 12173.38 5p 20 '1'1, - 6s 2F " I, 8723.56 1 11460.06 

8222.99 8 12157.68 5p" 4 s oII /2-6s' l " Pili :!. 8729.03 2 11452.88 4/4 1"'1, - 5g 4K II •I, 
8224.04 5 12156.13 8735.96 5 11443.80 
8235.91 50 12138.6] 55'" 2G 41 12-5p" '2 r~' 1 1 2 8738.68 1 11440.23 
8236.96 ] 12137.07 8741.99 2 11435.90 55 ' 1 4Po' /z- 4j 2 P"\1 /2 

8242.99 3h 12128.19 8744.16 10 11433.06 

8245.41 10 12124.63 55 '1 z P01 /Z-Sp" 2Do" f 2 8747. 39 30 11428.84 55 I I 4 P 'L l t 2 - Sp ' I 4 p °'.!I I'! 

8245.91 2 12123.89 8755.37 5 11418.43 
8248.36 5 12]20.29 Sp ill 2G~ 1 /2- 6s'1 12G4 1 1 2 8767.07 3 11403. 19 SS"4PIIl /2-5p" 4P01 1/ 2 

8249.37 30 12118.81 65 " 4P:! 1/2-5p " :! D ol ' /2 8767.89 1 11402. 12 4/ ' ]."":"1, - 6d ' G"I, 
8256.06 200 12108.99 5s 4 F " 1, - 5p 4C~" I ' 8770.16 1 11399.17 4/ 4C" 'I, - 5g 4 1" 1, 

8256.52 5 12] 08.31 8778.95 1 11387.76 
8263.62 3 12097.91 8790.59 1 11372.68 5s,' F I '1, - 5p 40'1 '1, 
8266.38 2 12093.87 8798.93 50 11361.90 
8271.96 3 ]2085.71 8806.33 1 11352.35 
8275.38 3 12080.72 881 5. 14 3 11341.01 

8289.30 200 12060.43 5s ' F"'I, - 5p ' C" 'I, 8827.31 1 11325.37 
8290.89 5 12058.12 Sp " 40°'1 /2-65" 4P:!I /2 8850.42 2 11295.80 
8292.88 5 12055.22 55 " 2PII/2-5p'l 2D~1 / 2 8867.83 10 11 273.62 
8296.62 100 12049.79 5s 4 F " 1, - 5p 40'''1, 8881.32 0 11256.50 5s' F " 1, - 5p 4 FI'I, 
8320.34 0 120]5.44 4d" 'PI' I,-5f 40 " '1, 8887.74 3 11248.37 55 I 1 4 P 11 /2 - 5p I I 4 P":!1 /2 

8322.57 2 12012.22 8897.00 2 11236.66 5p 2 P I ' I, - 6s 4 F "'1, 
8339.68 15 11987.57 Sp'l 45°1112 - 65' 1 4 P:!1 /2 8900.22 0 11232.59 5p 2 r" I, - 65 4 F "'1, 
8350.26 200 11972.38 5s' F"'I, -5p 'C''' I, 8909.43 5 11220.98 
8350.94 2 11971.41 8915.37 5 11213.51 5p 20" '1, -6s 4 F "'I, 
8351.50 1 11970.61 5s 2 F "'1, - 5p 4C~" I ' 8965.58 3 ll150.71 

8354.06 2 11966.94 9006.58 3 11099.95 
8355.66 30 11964.65 55' 2D:! , /2 - W 4 r:11 /2 9086.56 30 1l002.24 
8361.74 15 11955.95 9109.31 5 10974.77 5s 2 F"'I, - 5p 40"1, 
8361.98 25 11955.60 5s 'F 1'1, - 5p 40'''1, 9255.77 3 10801.11 4p'2Do11/ 'J. - S22DII /2 

8379.50 20 11930.61 9282.76 10 10769.70 5s 2 F "'I, - 5p 4C~ ' I ' 

8407.21 150 11891.28 5s 'F " 1, - 5p 2C~" I ' 9777.86 3 10224.38 
8415.11 1 11880.12 9820.01 1 10180.50 4/ 20 '1 '1, - 5g 2 F " 1, 
8425.92 50 11864.88 55' 2D :! ' /2 - 5p' :! D °:!' /2 9824.11 10 10176.25 
8434.38 150 11852.98 5s 4 F .I •I, - 5p 4 0~1' 1 ' 9830.49 1 10169.64 
8473.40 10 11 798.40 55" 4P :! ' /'J.- 5p " 4P"11 /2 9830.78 10 10169.34 
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T ABLE I. Lines of Ni II - Continued 

A(air) Intensity Wavenumber Transition A(air) Intensity Wavenumber Transition 

9834.94 5 10165.04 4/ 2S~)o / ' -5g 4P 1' /, 9932.81 2 100M .8S 
9837.15 3 10162.76 4/4 enl, - 5g 4G "1 , 9933.81 5 10063.87 4/ 4G~" I ' - 5g 4 F 2'1, 
9842.82 15 10156.90 4/4 1~ ' I,-5g4H "I' 9935.03 0 10062.64 4/4 P', '1, - 5g 4P " 1, 
9856.97 300 10142.32 4/4 1:;'1, - 5g 4K " 1, 

9936.48 5 10061.17 4/4 F" 'I, -5g 4F " 1, 9859.02 2 10140.22 
9937.19 10 10060.45 4/ 4D'2'1, - Sg 4F"'I, 

9861.94 10 10137.21 9941.70 20 10055.88 4/ 2 F~"/ ' - 5g 2G 4'1, 
9863.45 10 10135.66 9942.81 3 10054.76 4/ 2G~" I ' - 5g 2H" I, 
9865.69 2 10133.36 9943.29 40 10054.28 4/ 2H~" I ' - Sg2G" I, 
9866.77 2 10132.25 4/ 4D'O'I, - Sg 4F " 1, 

9944.60 3 10052.95 4/ 4D'2'1, -Sg4D"'I, 9876.55 20 10122.22 4/ 4P'2'1, - Sg4D"'I, 
9944.76 50 10052.79 4/ 2H''' I, - Sg 2H " I, 

9877.61 30 10121.13 4/ 4 I~;' I ' - Sg 4 I,nl, 9945.37 40N 10052.17 4/ 4G" 'I, - 5g 4G " 1, 
9881.24 5 10117.41 4/ 4 F'2'1, - Sg 4G"'I, 4/ 2 F~" I ' - Sg 4G "'1, 
9882.92 40 10115.69 4/4 P'2'1, - Sg 4D 2•1, 4/ 4H~" / ' - 5g 'G " 1, 
9883.67 0 10114.93 4/ 2P" 'I,-Sg4F2•1, 
9886.09 2 10112.45 4/ 2 r" I, - Sg 2H " I, 9946.24 75 10051.29 4/ 2H\ 'I, - Sg 2H "'1, 

9947.25 15 10050.27 4/ 4G" 'I, - Sg 4 F " 1, 
9886.69 30 10111.84 4/4 1"'1, - Sg 4Ho;." 9948.29 30 10049.22 4/ 4H" 'I, - Sg ' H"' I, 9887.35 5 10111.16 4/ 4P'2'1, - Sg4 P, '1, 9948.51 10 10049.00 4/ 2D'2'1, - 5g 4G"'I, 9887.96 50 10110.54 4/ 2 1\'1, - Sg 2K';' I, 9951.10 1 10046.39 4/ 4D" '12 - Sg4D" I, 

4/ 4 F~ ' I ' - Sg 4 F 2'1, 
9890.57 20N 10107.87 4/ 41"'I,-5g4H 3 •1, 9952.24 0 10045.23 4/ 'r," I, - 5g 4 F 2'1, 

9894.83 30 10103.52 4/' ea/,-Sg2H"'I, 
9953.04 2 10044.43 4/ 'G~" / ' - 5g 2 F 2'1, 
9953.48 5 10043.98 4/ 4G'4'1, - 5g 4F:" /, 9896.09 3 10102.23 4/4 I:"I,-Sg4.I5'1, 
9953.83 30 10043.63 4/ 'G'4'1, - 5g'G"I, 9900.56 100 10097.67 4/ ' 1:" 1, - Sg 2Ko;' l, 9955.34 3 10042.11 4/ 'D~' I ' - Sg 4 F 2'1, 9900.92 SOON 10097.30 4/ 41"'I,-Sg 4K "'I, 

4/ ' 1\'1, - Sg 2 1"' /, 9956. 00 15 10041.44 4/4 r," I, - Sg 4 F " I, 
9905.03 100 10093.11 4/ 2 e" I,-Sg2K" I, 9956.44 15 10041.00 4/ 4H~ ' I ' - 5g 4 1" /, 
9906.90 3 10091.21 4/ 4D''' I, - Sg4F 2'1, 4/ 4H~" I ' - Sg ' H •• I, 
9907.60 200 10090.49 4/ 4D\ 'I, - Sg 4 F " 1, 9956.88 5 10040.55 4/ 2H''' I, - Sg 2G"'I, 

4/4 r" I, - Sg 4K<;'I, 9957.61 3 10039.82 4/ 'G':" /, -5g 4G"' I, 
9913.77 40 10084.21 4/ 4 P~' I ' - Sg 4p 2'1, 9957.92 10 10039.51 4/4 F" 'I, - Sg 4G " 1, 
9921.12 20 10076.74 4/ 4D~" I ' - Sg 4D "'1, 9958.73 20 10038.69 4/ 4 D~" I ' - Sg4P" I, 
9921.85 30 10076.00 4/ 4G'2'1, - Sg 4 F " 1, ? 9959.79 20 10037.62 4/4 F''' I, - 5g 4 F " 1, 

4/ 4 1"'1, - Sg 4 1 "'1, 9962.20 10 10035. 19 4/ 4 r," /, - Sg 4 F "'1, 
9923.28 0 10074.55 4/ 4G~"I' -Sg2G •• I, 9966.02 5 10031.35 4/ 4 F'''I, - Sg 4 F "'1, 
9923.98 1. 10073.84 

9968.50 0 10028.85 4/ 2F"'2 '1, - Sg' F " 1, 
9924.29 5 10073.53 4/ 4H~" I ' - Sg 4G " 1, 9969.66 0 10027.68 4/4 r," I, - Sg 4D"'I, 
9924.55 8 10073.26 4/ 4H~" I ' - Sg 4G " 1, 9970.40 75 10026.94 4/ 4G\'I, - Sg4G" I, 
9927.02 30 10070.76 4/ 4G'3'1, - Sg 4G "'1, 4/ 'f"' I, - Sg 2G"'I, 
9927.54 2 10070.23 4/ 4D~" I ' - 5g 4D2•1, 9972.30 15 10025.03 4/ 4G~" I ' - Sg 4 F " 1, 
9929.98 75 10067.75 4/ 4H~"I ' -Sg4H" I, 9973.47 0 10023.85 4/4 F" 'I, - Sg4D"' I, 
9930.24 100 10067.49 4/ 4H:a/, - Sg 4H <;'1, 9978.56 0 10018.74 
9930.52 2 10067.21 4/ 4P" 'I, -Sg4D 2•1, 10027.38 0 9969.96 
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le vels; and moreover, at my reques t, he had the very 
larue number of odd le vels calc ulated. The analysis 
was assis ted quite fundam entally by his work. I had 
been helped in the same way by Shadmi some years 
ago when analyzing Pd III. 

The spectrum Ni II ari ses from the transitions 
between the s tru ctures 3d!', 3d H nx, 3d 74s 2 and 
3d 7 4s4p. Of these only 3(t ', 3d H 4s, 3d B 4p and part 
of 3d 8 5s were known from my previous analysis. The 
le vels 3dB( IS)4s 2S and its corresponding 2p O term 
were lacking and still do not appear to have been 
found with any certainty in any spectrum. The first 
necessity of the new analysis was to increase the ac· 
c urac y of the known levels since all further analysis 
depends on them. Next followed the discovery of the 
le vels due to the addition of a 5p electron to the ground 
term , 3F, of Ni lIT. On those bases it was th en possible 
to de termine higher d B ns me mbers which led to a 
calculation of a more acc urate limit. The seri es 
3d 8 (3F) ns was eventually carri ed to 9s and the series 
based on ID , 3p and IG to 6s. Amongst the six com· 
ponents of the ns-series th ere is on e oddity of con· 
vergence. Th e 2F:III" which is above 4F2112 in 4s and 5s, 
crosses over so that it is th e lower of the two levels 
from 6s on. 

Th e great value of the Shadmi calculations of the 
eve n levels was in the prediction of the le vels of 
3([7 4s 2 comprising 4F , 4P , 2PDFGH a nd 2D. Th e 
predi ctions led M. C. Diago of the Instituto de Optica 
in Ma drid [61 to the discovery of 2G and 2H. He r addi
tional identification of the 2F and th e high 2D terms 
are not confirmed by my more complete results. I 
have bee n able to add to th e term s 4F , .Ip , 2D, 2F a nd 
i p II I" but th e higher 2D term has eluded me as well as 
the level 2P'12' 

The next most important levels to find are those 
described b y 3d HCJF )4d . It was in fac t the difficulty 
of identifying those levels in Cu III which made me 
turn to Ni II for assistance. With the new very complete 
list of lines it was possible to ide ntify quite rapidly the 
10 levels based on 3F4 nine of the 10 based on 3F3 
and eight of the nine o~ :JF2. Moreove r it was possible 
from intensities to ass ign reasonable Russell-Saunders 
names to all the levels. It then appeared that the 
missing levels were 2D2112 from :JF :1 and 2D 11 12 from 3F 2. 
A very broad search for the m was unsuccessful. At 
this point I mentioned the problem to N. Spector 
during a meeting at the National Bureau of Standards. 
He was good enough to make a theoretical calculation 
which surprisingly predicted the positions of the two 
levels more than 2000 cm - I above the groups to which 
they belong. The theory of this very curious effect, I 
must leave to Spector. 

Spector' s predictions proved very close indeed , the 
actual levels fallin g 67 cm- 1 a nd 40 cm- I, respectively , 
from the predic ted positions. Th ey make the astonish
ingly large numbers of combinations : 33 for 2D 2112 and 
27 for 2D 1112' Spector' s calculation included all of the 
3dB 4d and 3d B 5d le vels. In the la tte r configuration 1 
had a gain failed to find 2D levels, and it is surprising 
that even with the predictions those levels remain 
unidentified. For the co nfiguration 3d B 6d the 2D 2112 

level is present in my analys is but not 2D I '12' and the 
same is true for 7 d. The 3d B 8£1 con fi guration is 
fragmentary. 

In both the 4£1 and 5d groups the 'ID term de parts 
from the theoretical valu es by large a nd irregular 
amounts. For 4£1 the values of observed-th eoreti cal for 
the four levels of the 4D term are, r es pectively , 
380, -122, - 20 , - 60 and for 5£1 , - 105, - 343, + 258 , 
- 28. Although no theoretical valu es have bee n calcu
lated for 6d, 7 d, 8d, it is obvious from plots of the groups 
of levels based on the three compone nts of :IF that 
4D21 12 and 4D 11 12 fluctuate quite widely. 

The 4d-electron levels based on 3£18 I D were all found 
as were also those from 3dB3 p. In the 5d-group , all but 
one based on ID have been identified but four levels 
based on :JP are missing. 

The identifi cation of the numerous levels produced 
by th e addition of an s , p , or d-electron to the 3d 8 ion 
left un classified a very large number of lines through
out the spec trum. Certa in s trong groups we re obviously 
du e to transitions s uc h as 4d - 11/ and 4/- ng. The 
4d -- 4/ group was analyzed empirically and later 
co mpared with Shadmi 's calculations. The groups of 
5/, 6/ and 7/le vels were found but with decreasing 
co mple teness. The 5g levels from :JFo were found from 
a s trong group of lin es around 9000 A, but none of the 
three groups based on the co mponents of the parent 
term is comple te. The 6g struc ture from 3F .I is nearly 
co mple te but very few of the levels from 3F3 and 3F2 

ha ve been found. The 7g structure is re presented by 
only 5 levels. 

As I mentioned above, I go t esse ntial assista nce from 
Shadmi 's computer analysis of all the odd levels due to 
3dH 4p, 3d B 5p , 3d7 4s 4p as a group. For th e calculation 
of the las t str ucture, it was necessary to assume some 
particular form of coupling. S had mi chose the type 
whic h can be written 3d 7 (X)4s 4p e p or I P) where X 
sta nds for anyone of the term s of 3d7• Shadmi also 
calculated the configuration 3d B 4/ indepe ndently , by 
assuming that it would not be perturbed by the other 
odd configurations. The assumption does not seem to 
be entirely warranted. 

In the main calculation S hadmi was able to give 
origins and Russell-Saunders names to the great 
majority of the terms and the remainder can be 
logically assigned, from their positions , as belonging 
in the main to definite structures. 

Shadmi's table lists the terms, not the levels, in order 
of increasing energy, and for identification I have 
adopted a nomenclature based on the very old recom
mendation made by Russell, Shenstone and Turner in 
1929 [7J. For example, there are six 4Fo terms from 
3d7 4s 4p whic h I have serially lettered z, y, x, w, v, 
u [8]. Not all the calculated terms are within range of 
the hollow cathode source in whic h the maximum 
energy of excitation by colli s ions of the second kind is 
at 136,731 cm - I. A few levels are observed above that 
point, excited either by direc t elec tron bombardment 
or by excitation of atoms in levels above the lowest 
point. From the table of calculated term s, it a ppears 
that 170 levels of the 3d 7 4s 4p configuration s hould be 
within range. Only 93 have been identified, leaving 77 
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still to be found. Tables II and III list all of the even 
and odd levels which have been discovered. The no
menclature for the levels based on 3dR follows that used 
in "Atomic Energy Levels" [1]. 

The search for odd levels was assisted by the fact 
that the excitation in the hollow cathode restricts the 
range of wave numbers in which combinations of any 
particular level may be found . By assuming that energy 
is available up to 137,000 cm - I , it is obvious that all 
lines higher than 128,000 cm- I must be due to 3d 2 D. 
The successive terms come in at decreasing energies 

so that, for instance, S2 2F cannot have combinations in 
which it is the lower level, greater then about 44,500 
cm - 1. In point of fact, most even levels come into 
operation at about 2,000 cm - I less than their possible 
limit. The odd levels appear as initial levels in a com
bination at, on the average, only about 200 cm - I below 
the calculated points. A few odd levels appear at wave 
numbers higher than the calculated ones, indicating 
that high even levels may appear at energies above 
those strictly due to collisions of the second kind. 
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T ABLE II. Ni II Even levels (1970) 

Configuration Name Level Level O-C Configuration Name Level Level O-C 
Observed Computed Observed Computed 

3d" 3d 2D 21 / 2 0.00 053 -53 3d' 4s' 5' 'F3•1• 92792.08 92888 - 96 

3d" 3d 'D"I. 1506.94 1581 -74 3d8 ( 3F3)55 55 4F21/2 93390.06 

3d8 (3F)4s 45 'F" I. 8393.90 8323 +71 3d8 ( 3F3)55 55 'F3•1• 93528.44 

3d8 (3F)45 45 'F3•1• 9330.04 9261 +69 3d8 (3F,)55 55 4Fl1/2 94067.14 

3d8 (3F)4s 4s 'F" I. 10115.66 10055 +61 3d8 (3F.)55 55 2F21/z 94729 .25 

3d8 (3F)45 45 'FI•I• 10663.89 10613 +51 3d8 (3F4 )4d 4d 4D3 1/2 98467.25 98847 -380 

3d8 (3F)4s 45 'F3'1. 13550.39 13486 +64 3d8 (3F, )4d 4d 4PZI/Z 98561.22 98567 -6 

3d8 (3F)4s 45 2F2! /! 14995.57 14960 +36 3d8 (3F, )4d 4d 'H •• I• 98822.55 98743 +80 

3d8 ('D)45 45' 2D2 1/ 2 23108.28 23103 +5 3d8 (3F,)4d 4d 'H" I. 98969.44 98920 +49 

3d8 ('D)4s 4s' 'D"I. 23796.18 23774 +22 3d8 (3F.)4d 4d 'PI'I, 99040.75 98942 +99 

3d8 (3P)45 45' , 4Pll/! 24788.20 24754 +34 3d8 (3F.)4d 4d 'G" I. 99132.78 99137 -4 

3d8 (3P)4s 45' / 'Po•l• 24835.93 24779 +57 3d8 (3F.)4d 4d 4F41 /z 99154.81 99088 +67 

3d8 (3P)45 45' I 4P2 1/ Z 25036.38 25062 - 26 3d8 (3F.)4d 4d 'F3'1, 99340.55 99185 +156 

3d8 (3P)45 45' , 2Pll/Z 29070.93 28959 +112 3d8 (3F.)4d 4d 'G" I, 99442.86 99443 0 

3d8 (3P)45 45/ / 'Po' l, 29593.46 29433 +160 3d' (3F,)4d 4d 'D" I, 99559.33 99681 -122 

3d8 ('G)4s 4s"/2G4 1/ 2 32499.53 32510 -'-10 3d8(3F3)4d 4d 'Po•l, 100010.17 100130 -120 

3d8 (IG)45 45"'2G31/z 32523.54 32514 +10 3d8 (3F3J 4d 4d 2P I •I, 100078.78 100134 -55 

3d8 ('5)45 451v '5°'1, 61473 3d8 (3F3)4d 4d 2Hs l/z 100309.29 100241 +68 

3d' 4s' 5' 4F41/ 2 51045.46 51079 -34 3d8 ( 3F3)4d 4d 4H4 1ft 100332.09 100327 +5 

3d' 45 5' 'F3'1, 52205 .95 52224 -18 3d' (3F3)4d 4d 4F 21/z 100389.52 100358 +32 

3d' 45 52 'F2'1, 53037.93 53053 -15 3d8 (3F3)4d 4d 2F3•1, 100475.82 100580 -104 

3d' 4s 5' 'F"I, 53601.19 53616 -15 3d8 (3F3)4d 4d 'D"I, 100490.95 100511 -20 

3d' 4s 5' 4P2 1!z 67880.16 67980 -100 3d8 (3F3)4d 4d 'G3'1, 100592.98 100451 +142 

3d' 45 5' 4PI1/z 68156.57 68265 -108 3d8 (3F3)4d 4d 2G4 1/ Z 100619.26 100623 -4 

3d' 45 52 'Po•l, 68709.76 68863 -153 3d8 (3F2 )4d 4d 400 1/ 2 100845.41 100905 -60 

3d'45 .2 . 'G" I, 70358.94 70386 -27 3d8 (3F,)4d 4d 'H3•1, 101144.63 101171 -26 

3d' 4s 52 'G3'1. 71457.74 71493 -35 3d8 (3F,)4d 4d 2Po'l. 101246.16 101192 +54 

3d' 45 5' 'P"I. 73893.73 73791 +103 3d8 (3F,)4d 4d 'F" I. 101247.37 101138 +109 

3d'4s 5' 'Po' i. 74775 3d8 (3F2)4d 4d 4F I1 /z 101258.01 101245 + 13 

3d'45 5' 2Hsl/:z 76727.36 76805 -78 3d8 (3F2) 4d 4d 2H4 1/ Z 101357.20 101300 +57 

3d'45 5' 2D" I. 77332.47 77444 -112 3d8 (3F2 )4d 4d 4GZI/ Z 101366.14 101432 -66 

3d' 4s 5 2 'H" I. 77736.79 77805 -68 3d8 (3F2)4d 4d 2G3t/z 101740.27 101807 -67 

3d'4s 5' 'D"I. 78955.45 79039 -84 3d8 (3F3)4d 4d 2D2•1• 103025.58 102958 +68 

3d8 (3F.)4s 55 4F41 /z 91800.05 3d8 (3F,)4d 4d 'D"I, 103663.50 103623 +41 

3d8 (3F,)55 55 'F3'1. 92325.85 3d8 ('D)55 55' 2D21fz 106007.89 

3d' 45' 5' 'F" I. 92373.45 92392 -19 3d8 ('D}55 55' 2D II/ 2 106133 .14 
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TABLE II Ni II Even levels (1970) - Continued 

Configuration Name Level Level I, O-C Configuration Name Level Level O-C 
Observed Computed ' Observed Computed 

3d"(3P)5s 55" 4PZ! / '/. 108368.05 3d8 (3F3) 6s 6s 4Ft l / 2 118314.82 

3d8 ("P)5s 55 '1 4Pl1/ 2 108548.61 3d" ("F2 )6s 6s 4F Ii!2 119100.06 

3d8 (3P)5s 55 '1 4POI /2 108763.32 3d8 (3F,)6s 6s 2F2 11'l 119315.44 

3d"(" P) 5s 5s" zp I I I '/. 109269.83 3d8 (3F4 )5d 5d 4D 3 1/2 119656.25 119761 -105 

3d"(3P)5s 55 " zPo I/'/. 109675.72 3d8 (:IF4 ) 5d 5d 4PZl /2 119665.29 119641 +24 

3d8(1D)4d 4d' tFtl/2 112686.30 112700 -14 3d"(3F4 )5d 5d 4H6 1/ 2 119773.60 119709 +65 

3d8 ( 'D)4d 4d' 2F3 1/2 112719.75 112666 +54 3d"(3F4 )5d 5d 4H5 1/2 119833.00 119840 -7 

3d"('D)4d 4d' 2DI1 /2 1112906.93 113087 -180 3d8 (3F4 )5d 5d 4C S I/ 'l 119889.47 119852 +37 

3d"( 'D )4d 4d' 'G4'I' I 113172.96 113119 +54 3d"("F.)5d 5d 4PI1/2 119909.72 119911 -1 

3d8 ('D)4d 4d' 2G3 1/2 113177.61 113155 +23 3d"(3F4 )5d 5d 4F4 1/ 2 119913.33 119859 +54 

3d8 ( I D)4d 4d' zPOl /2 113225.06 113116 +109 3d8 (3F4)5d 5d 4F31 /2 120002.86 119919 +84 

3d8 ('D)4d 4d' 202 1/2 113407.31 113488 - 81 3d8 (3F4)5d 5d 4G4'1, 120044.95 120092 -47 

3d8 ( 'D)4d 4d' tP II /2 113408.71 113308 +101 3d8 (3 F.)5d 5d 4D2 1/2 120144.17 120487 -343 

3d8 ( I D)4d 4d' 250 1/ 2 113623.10 113716 -93 3d8 ( 3F3)5d 5d 4POI / 'l 121111.90 121137 -25 

3d8 (" P)4d 4d" 403 1/ 2 114836.63 114782 +55 3d8 ( 3F3)5d 5d tPII /2 121115.59 121135 -19 

3d8 (" P)4d 4d" 4D21/2 114874.88 114924 -49 3d8 ( 3F3)5d 5d 2 H 51/2 121180.55 121139 +42 

3d8 (3P)4d 4d" 40 1'1, 114942.42 114927 +15 3d8 ( 3F3)5d 5d 4H4 1/ 2 121190.34 121188 + 2 

3d8 (3P)4d 4d" 40°'1, 114970.19 114892 +78 3d8 (3 F3) 5d 5d 4 F t l/2 121227.80 121185 +43 

3d8 ( 'G)5s 5s"/ 2G 4t/2 115081.36 3d8 ("F3)5d 5d 2F3 1/ 2 121240.90 121341 -100 

3d8 ('G)5s 5s"/ 2G3 1/ 2 115085.36 3d8 (3F3 ) 5d 5d 2G4 1/2 121294.67 121326 -31 

3d8 ("P)4d 4d" 4F •• I, 115739.15 115728 +11 3d8 ("F,,) 5d 5d 4G3 1/ 2 121317.89 121233 +85 

3d"(3P)4d 4d" 4F3•1, 115827.12 115814 +13 3d8 ('G)4d 4d" 12151/ 2 121437.68 121350 +88 

3d8 ("P)4d 4d ll 202 1/ 2 115870.28 115960 ~90 3d8 (' G )4d 4d'll 2 161 /2 121476.56 121350 + 127 

3d8 (3P)4d 4d" 4F" I, 115956.71 115843 + 114 3d8 (3F3)5d 5d 40 11/ 2 121699.02 121441 +258 

3d8 (3P)4d 4d" 2F3•1, 116145.69 116059 +87 3d8 ("F 2 )5d 5d 4 D01/2 121925.16 121953 - 28 

3d8 (3 P)4d 4d" 4F"/, 116167.76 116083 +85 3d"(3F2 )5d 5d 4H;11 /2 122047.29 122049 - 2 

3d"(3P)4d 4d" 2F t I I '/. 116191.47 116354 -163 3d8 ( ' G)4d 4d'" 'F2'1, 122080.25 122038 +42 

3d8 (3 P) 4d 4d" "Po'l, 116261.81 116314 -52 3d'(3F2)5d 5d 4 F\l f2 122084.79 122090 -5 

3d' (3P)4d 4d" 4P I •I, 116312.34 116281 +31 3d'( ' G)4d 4d'll 2F 3 1/2 122086.58 122040 +47 

3d8 (3 P)4d 4d" ' D"/,? 116468.40 116623 -155 3d' (3F,)5d 5d zPol /2 122112.94? 122135 -22 

3d8 ("P)4d 4d" 4P" I, 116732.51 116622 +111 3d' (3F2 )5d 5d 2H.u /2 122140.71 122127 + 14 

3d' (3P)4d 4d" 'Po•l, 116786.42 116815 -29 3d'(3F2 )5d 5d 4G ZI/2 122144.99 122169 -24 

3d'(3F4)6s 6s 4F4 1! 2 116833.15 3d' ("F,)5d 5d 2F t l ! '/. 122175.42? 121844 +331 

3d8 (3P)4d 4d" 'P I •I, 116838.33 116891 - 53 3d' ("F,)5d 5d 2G3 1/ 2 122270.05 122378 - 108 

3d8 ("F4 ) 6s 6s 4F'J1 / 2 117074.70 3d8 ('G)4d 4d" l2 H.u/ 122790.41 122846 -56 

3d8 ("F3) 6s 6s :!F3 1/ 2 118294.17 3d' ('G)4d 4d'" 2H51/. 122821.63 122844 -22 
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TABLE II Ni II Even levels (l970)-Continued 

Configuration Name Level Level O-C Configuration Name Level Level O-C 
Observed Computed Observed Computed 

3dB('C)4d 4d'" 'G,,/, 122837.33 123012 -175 3d8 (3F,,)5g 5g 4G;u12 130320.94 

3dB('C)4d 4d'" 2G 3 l/2 122847.60 123005 -157 3d8 (3F,,)5g 5g 2H5 1/ 2 130321.74 

3d8 (3 F4)7s 7s 4F41 /2 127867.13 3d8 (3F,,)5g 5g 2G.t 1/ 2 130324.71 

3d8 (3F,)7s 7s 4F31/2 127991.56 3d8 (3F,,)6d 6d tP II /2 130691.35 

3d"(3F,)5g 5g 4 P2 1/ 2 128912.81 3d8 (3F,,)6d 6d 4POl/2 130710.85 

3d8 (3F,)5d 5g 417 1/ 2 128924.94 3d8 (3F,,)6d 6d 4F21/2 130730.53 

3d"(3F.)5d 5g '16 , /, 128924.94 3d8 (3F,,) 6d 6d 2H51 / 2 130751.03 

3d8 (3 F.)5d 5g 'PII /, 128939.74 3d" (3F:.) 6d 6d 4H"l f2 130757.51 

3d8 (3F.)5d 5g 4D21/ 2 128944.31 3d" (3F:.) 6d 6d :!F3 1/ 2 J30765.26 

3d8 (3F.)5d 5g 'K,,/, 128946.15 3d"("F,)6d 6d 2G"'/2 ]30801.33 

3d'(3F4 )5d 5g 4K81/:z 128946.22 3d" (3F:.) 6d 6d 4G:li / 2 130815.91 

3d8(3F4)5d 5g 'D3 , /, 128950.87 3d8 (' D)6s 6s' t D t' /2 130900.65 

3d'(3 F4)5d 5g 'F3 , / , 128958.37 3d8 (3F\)6d 6d 4DI' /2 130942 .30 

3d'(3F,)5d 5g 4H5 1/ 2 128960.74 3d8 (' D )6s 6s' :!Dll f2 130942 .36 

3d8(3F4)5d 5g 4H(j'/z 128960.74 3d8 (3F,,)6d 6d 2D21 /2 131032.01 

3d8 (3F4 )5d 5g 4F"" /2 128964.63 3d8 C'F,)5g 5g :.! K 6 1f 2 131218.55. 

3d8 (3F4)5d 5g 4G5 1f2 128966.52 3d8 C'F,)5g 5g 2C:\I /2 13122 1.09? 

3d8 (3F., ) 5d 5g 4G4 1/ 2 ' 128966.52 3d8 C'F',)5g 5g <IF11 / 2 131222.97 

3d8 (3F3)7s 7s iF:]! /2 129271.72 3d8 ("F,)5g 5g 2Ft l/ 2 131223.02 

3d8 (3F4 )6d 6d 4P:!1 / 2 129284.50 3d" (3F,)5g 5g 4H :II / 2 131233.28? 

3d8 (3F3 )7s 7s 4F :! 1/2 129294.51 3d 8 ("F,)5g 5g 2H .\I /2 131233.32 

3d8 (3F4)6d 6d 4D:\l f2 129297.91 3d8 CJF,)6d 6d -IF11/ 2 131620.45 

3d8 ("F., ) 6d 6d 4Hu l f2 129367.91 3d8 (3F,)6d 6d 4H:11 /2 131637.10 

3d 8 (3F ., )6d 6d 4H5 111 129396.04 3d8 (3F2 )6d 6d tPO l/2 131655.83 

3d8 (3F4)6d 5d 4F .. ll f2 1294]9.58 3d8 ("F,)6d 6d 4G:!I /? 131()7U.87 

3d8 (3F4)6d 6d 4G5 1/2 129424.03 3d8 (3L)6d 6d 2H41/2 131686.56 

3d8 ("F4)6d 6d 4F:n/2 129474.27 3d8 (3F,)6d 6d 2Gal ! :! 131750.73 

3.J8 ("F4 )6d 6d 4p]I/2 129479.73 3d8 (3F,)6d 6d 2F:!l! : 131796.26 

3d 8 \ 3F. )6d 6d 4G",I !2 129503.24 3d8 (3P)6s 6s" 4P:!I / : 133443 .89 

3d8 (3F.)6d 6d 4D21 /2 129842.33 3d8 (3P)6s 6S '1 4P\1!2 133613.99 

3d8 (3F,)7s 7s 4FII /'/. 130135. 19 3d8 (3F4 ) 8s 8s 4F·" /2 133715.13 

3d8 (''F2)7s 7s 2 F:!. 112. 130236.26 3d8 ('D)5d Sd' 2F3 1/ 2 133734.98 133690 + 45 

3dB (3F:,) 5g 5g 4K(11 12 130301.80 . 3d8 ( 'D)5d Sd' :!F:u/ :z 133735.26 133695 + 40 

3d8 (3F,,)5g 5g :! K 71/ 2 130311.33 3d8 (3L)8s 8s 4F:I I/ 2 133809.76 

3d8 ("F3)5g 5g 41;;1 /2 130313.51 3d"("P)6s 6s" 4POI/ :z 133857 .73 

3dB (3F:, ) 5g 5g 4F1. 1/ 2 130314.07 3d 8 (3P)6s 6s" 2p'I /2 133862.21 
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TABLE II Ni II Even levels (l970)-Continued 

Configuration Name Level Level O-C Configuration Name Level Level O-C 
Observed Computed Observed Computed 

3d" (1D)5d 5d' iD] ,/Z 133903.00 133911 - 8 3d 8 ( 3Fa)6g 6g "'K,;I/Z 135686.64 

3d"( 'D )5d 5d ' iG"llz 133922.91 133842 + 71 3d 8 (3Fa) 6g 6g 2F31 /2 135693.43 

3d8 ('D)5d 5d' iG:ll /z 133929.88 133862 + 68 3d8 (3F,,)6g 6g 4F'll /z 135693.43 

3d8 ('D)5d 5d' iPol /z 133954.85 133838 + 117 3d8 ("F3)6g 6g 2H,')1 /2 135693.57 

3d8 ('D)5d 5d' 'lD 2 1/2 134053.05 134196 -143 3d8 ( 3F3)6g 6g 4J::1-1t /z? 135693.57? 

3d8 ('D)5d 5d' i PIl/z 134067.76 133980 + 88 3d8 (3F,,)6g 6g 2G_II /z 135695.67 

3d"(3P)6s 6s" iPOI I:! 134241.96 3d8 ("F,,)7d 7d -IF'll ! :! 135901.96 

3d8 ("F.)6g 6g -IIil / '/. 134316.80 3d"("F:,)7d 7d 2F:I1 /2 135944.40 

3d8 ('F.)6g 6g -II{H/ 2 134316.85 3d" (:'F:,)7 d 7d 2H;)1 /2 135956.01 

3d"(3F.)6g 6g 4P'll /z 134323.88 3d8 ("F,,)7d 7d 4H-II /2 135960.08 

3d8 ("F.)6g 6g -IPIl /z 134323.88 3d"(3F:,)7d 7d 2G-iI /2 135977.31 

3d8 ("F.)6g 6g 4KH' lz 134325.15 3d"("F,)8s 8s -IFll l z 135983.22 

3d"("F.)6g 6g "Kil lz 134325.15 3d8 (3F:,)7d 7d 4G:O /2 135986.06 

3d"(3F.)6g 6g 4D:I1/ 2 134327.54 3d"("F,,)7d 7d 2D2 1/2 135031.43 

3d" ("F.) 6g 6g 402 1/ 2 134327.61 3d"("F,)8s 8s 2Ft,!'l 136050.53 

3d8 (3F.) 6g 6g -IF4l!z 134331.84 3d"("F:,)7d 7d -ID II! 'l 136054.50 

3d"(3F.)6g 6g 4F:~1 / 2 134331.89 3d8 ("P)5d 5d" 4D;1 1/ 2 136201.46 136181 + 20 

3d8 ("F.)6g 6g 4H Il I ! 'l 134333.41 3d"("P)5d 5d" 4D21 /2 136288.60 136256 + 33 

3d8 ("F.)6g 6g 4H:')I/2 134333.41 3d"("P)5d 5d" -IDoI!z 136290.83? 136289 + 2 

3d8 C'F.)7d 6g .tD11 /:!. l34334.46? 3d"("P)5d 5d" 4D1112 136327.55 136290 +38 

3d" ("F.,) 7 d 6g 4G;)I12 134336.68 3d"C'P)5d 5d" -IF41 /2 136519.28 136543 - 24 

3d"("F.)7d 6g 4G4112 134336.68 3r1"("P)5d 5d" 4F;l1 /z 136589.35 136643 -54 

3d8 (3F.) 7d 7d -ID:n /2 134527.24 3d"(3F,)6g 6g 2K(il /2 136596.04 

3d"("F.)7d 7d 4P'lI I: 134539.37 3d8 ("F,)6g 6g -IK;') ' /2 136596.04 

3d"("F.)7d 7d "'HI;l /z 134583.07 3d8 (3F,)6g 6g 21;')1 /2 136598.73? 

3d"("F,) 7d 7d .JH;)1 12 134597.43 3dB("F,)6g 6g 2G:11f 2 136604.79? 

3d8 ("F ., )7d 7d -IF_I 1/ 2 134607.37 3d8 ("P)5d 5d" "'POl l :! 136725.33 136814 -89 

3d"("F.)7d 7d 4G 5 1/z 1346 14.55 3d8 ("P)5d 5d" -IF I I I i! 136732. 74 136927 - 194 

3d8 (3F.)7d 7d 4F:II /z 134642.09 3d8 (3P)5d 5d" 4Fil l'/. 136766.49 136716 + 50 

3d" (3F.) 7 d 7d -IG-II /Z 134658.60 3d"("F,)7d 7d -IFIl/2 136852.44 

3d"(,'F.)7d 7d -IP1 1/ 2 134670.07 3d8 (3F,)7d 7d 'lH.t I/ 2 136880.56 

3d"("F.)7d , 7d ·'D 2 1/2 134978.4 7 3d"("F,)7e1 7d 4H;~1 1z 136895.36? 

3d"("F,,)8s 8s 2F;lll2 135100.45 3d"("F,)7d 7e1 4G21/ 2 136899.34 

3d8 (3F,,)8s 8s 4F:!112 135116.72 3d8 ("P)5d 5d" .tP 11 / 2 136899.33 136827 + 72 

3d"("F,,)6g 6g 21HI12 135678.18? 3d8 (3F,)7d 7d :!G:~l f2 136936.82 

3d" ("F:,) 6g 6g 2K7 1f2 135686.64 3d"("F,)7d 7d 2POl f2 136955.28 
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TABLE II Ni II Even levels U970l-Continued 

Configuration Name Level Le vel O-C Configuration Name Level Level O-C 
Observed Computed Observed Computed 

3d"("F,) 7d 7d :!F:!.' /2 136959.86 3dB (3F.)8d 8d -IF.II Il!: 137753 .87 

3dB("P)5d 5d" 4P 1 1/ 2 136960.75 136909 + 52 3d8 (,F.)8d 8d 4G;) I/ 2 137754.78 

3d 8 ("F.,)9s 9s 4F·t1 /2 137188.58 3d8 (3F.)8d 8d 4F;\I /2 137776 .55 

3d 8 (3P) 5d '5d" :!POI /2 137211.93 137 134 + 78 3d"(3F.)8d 8d 4G~1 /2 137782.50? 

3d8 ("F. )9s 9s 4F;Pf2 137236.28 3d" ("F.)8d 8d 4 D 21 /2 138014.53 

3d"("P )5d 5d" :!PIl /2 137278.22? 137241 + 37 3d" (3F,,)9s 9s :!F:l l /2 138563.71 

3d" (,IF.) 7g 7g "'K8 1 1l!: 137568.02 3d" ("F,,)9s 9s 4F:!. , / z 138575.69 

3d"("F. )7g 7g 4 K i l /2 137568.00 3d" ('IF,,)7g 7g :!K 7 1/z 138928.70 

3d8 ('lF.,) 7g 7g 4H 'il /2 137573. 19 3d8 ("F,,)8d 8d :!H .'i l f2 139103.05 

3d8 ('lF.,) 7g 7g "' H .-I I l l!: 137573 .19 3d"("F,)9s 9s 4FII / \! 139456.75 

3d8 ("F.,) 7g 7g 4G.'il /2 137575 .14? 3d" ("F,)9s 9s :!F 'l' /z 139492 . .10 

3dB ('lF 4 ) 8d 8d 4P:!.I /2 137706.71 3d" ("L) 7g 7g :! K'; 1/2 139834.24 

3d 8 ('lF,)8d 8d -ID ;P / 2 137707 .26 3d'( 'G )6s 65 '11 :!G.\ I/2 140006. 17 

3d 8 (3F,)8d 8d 4 H lil / 2 137735.22 3d"( 'G )6s 6S'" :!C:1 1/Z 140008.76 

3d" ('IF, ) 8d 8d "' H'; '/2 137742.95 3d' "F., (Ni III ) 146541.56 
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TABLE III. Ni II Odd levels (1970) 

Level Le vel Level Level 
Configuration Name Observed Computed O-C Con figuration Name Observed Computed O-C 

3d'(3F)4p 4p 4D ~ 1 /2 51557.85 51680 - 122 3dB(3P)4p 4p" 4S~112 74300.93 74297 +4 

3dB(3F)4p 4p 40 gl !:z 52738.45 52837 -99 3dB( IG )4p 4p "1 2H~ 1 1 2 75149.48 75135 + 14 

3d B(3F)4p 4p 4G~ 1 12 53365.17 53351 + 14 3d'(1G )4p 4p'" "H?" I, 75721.68 75661 + 61 

3dB('lF )4p 4p 4G51/:z 53496.49 53394 + 102 3dB( IG)4p 4p'" :!F31/:z 75917 .63 75942 -24 

3d'(3F)4p 4p 4Dft!: 53634.62 53721 -86 3dB(1 G )4p 4p' I I 2F~ 1 /2 76402.03 76372 +30 

3d'(3F )4p 4p 4Dol/2 54176.26 54258 -82 3dB( IG )4p 4p'fl 2G~I '2 79823 .03 79854 - 31 

3d'(3F)4p 4p 4G~ 1 /2 54262.63 54214 + 49 3dB( IG )4p 4p'fl 2G~1 /2 79923.88 79959 -35 

3dB(3F)4p 4p 4F~l f2 54557.05 54501 +56 3d' (4F)sp(3P) Z 6Fgl/:z 86343.21 86612 -269 

3dB(3F)4p 4p 4G~ 1 1 2 55018.71 54958 +61 3d' (4F)sp("P) z 6F~1/2 86870.03 86978 - 108 

3dB(3F)4p 4p :lG41/:z 55299.65 55289 +11 3d' (4F)sp(3P) Z 6Fgl /:z 87538.09 87608 - 70 

3d'('lF)4p 4p 4F~112 55417.83 55339 +79 3d' (4F)sp(3P) z 6F~ 1 /2 88128.56 88163 -34 

3dB(3F)4p 4p 4F~1/2 56075.26 55990 + 85 3d' (4F)sp(3P) z 6D~1 /2 8817 1.88 88263 - 91 

3d B(3F)4p 4p 2G~ 1 /2 56371.41 56429 -58 3d' (4F)sp(3P ) z 6Ffl/2 88582.01 88586 -4 

3dB(3F)4p 4p 4F?I/2 56424.49 56348 + 76 3d' (4F) sp ("P) Z 6F~1 / 2 88881.59 88851 +31 
, 

3dB(3F )4p 4p 2F31 /:z 57080.55 57093 -12 3d' (4F)sp(3P) z 6D~ 1 12 89100.49 89157 -57 

3dB(3F)4p 4p 2D~ lf2 57420.16 57394 +26 3d'(4F)sp(3P) z 6G~1 1 2 89460.35 89297 + 163 

3dB(3F)4p 4p 2F~1 / 2 58493.2 1 58481 + 12 3d' (4F )sp(3P) z 6G~1/2 89918.47 89782 + 136 

3dB(3F)4p 4p 2D jl/2 58705.95 58675 +31 3d' (4F)sp(3P) z 6G~l f2 90275.30 901 66 + 109 

3dB(3P)4p 4p" 4PZI/:z 66571.34 ' 66608 -37 3d' (4F)sp(3P) z 6(;~ 1 /2 90526.18? 90446 + 80 

3dB(3P)4p 4p" 4P?1/2 66579.71 66606 -26 3d' (4F)sp(3P) z 4F~ 1 /2 94283.94 94253 +31 

3dB(3P)4p 4p" 4POlf:z 67031.02 67028 + 3 3d' (4F) sp (3P) Z 4GS1/:z 94396.74 94355 + 42 

3dB( ID)4p 4p' 2FZt/:z 67694.64 67687 + 8 3d'(4F)sp(3P) z 4F~ l f 2 94705.93 94704 +2 

3dB(1 D)4p 4p' 2F~1 / 2 68131.21 68086 + 45 3d' (,F )sp (3P) Z 4G41/:z 95017.71 94983 + 35 

3dB(1 D )4p 4p' 2D\I/2 68154.31 68237 -83 3d' ('F)sp(3P) z 4F~112 95332.53 95311 + 22 

3dB(1D)4p 4p' iP011:z 68281.62 68176 + 106 3d'(4F)sp(3P) z 4G~1 12 95573 .39 95583 - 10 

3dB( ID)4p 4p' 2D~ 1 1 2 68735.98 68816 -80 3d' (4F)sp(3P) z 4F~ 1 1z 95893.76 95845 +49 

3dB(ID)4p 4p' 2p l 1/2 68965.65 68884 + 82 3d'(4F)sp(3P) z 4G~ 1 /2 96052.48 96067 - IS 

3dB(3P)4p 4p" 4D~ 1 '2 70635.46 70632 +3 3d' (4F)sp(3P) z 40 31/ 2 96535 .87 96627 -91 

3dB(3P)4p 4p" 4D1112 70706.77 70678 + 29 3d'(4F)sp (3P) z 4D~' 1 2 97273 .83 97361 -87 

3dB(3P)4p 4p" 4D ~1/2 70748.70 70725 + 24 3d' (4F) sp (3P) Z 4D~1 /2 97799.66 97899 -99 

3dB(3P)4p 4p" 4D~ 1/2 70778.12 70775 +3 3d' (4F ) sp (ap) z 4Dg 1/:z 98122.63 98231 - 108 

3dB(3P)4p 4p" 2D~ 1 / 2 71770.83 71860 -89 3d' (4F)sp(3P) z 2(;4 1/ 2 98276.70 98385 -108 

3d B(3P)4p 4p" 2D11/2 72375.42 72425 -50 3d'(4F)sp(3P) z 2F~1 /2 99418.61 99183 + 236 

3dB(3P)4p 4p" 2P jl/:z 72985.65 72944 +42 3d' (4F)sp (3P) Z 2G31/:z? 99844.13 99908 -64 

3d" ('lP) 4p 4p" 2POl/:z 73903.25 73887 + 16 3d' (4F)sp(3P) z 2F~I /2 100609.01 100380 +229 

3dB(3P)4p 4p" :!S 81 /2 74283.33 74442 - )59 3d' (4F)sp("P) ~ 2D~ I / 2 101754.80 101694 + 61 
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TABLE III . Ni II Odd levels (1970) - Continued 

Level Level Level Level 
Configuration Name Observed Computed O-C Configuration Name Observed Computed O-C 

3d'('F)sp("P) z 2D~1 1 2 102742.74 102736 +7 3d7 (4F)sp(lP) x 4F~ ' /2 115120.00? 114897 + 223 

3d 8 ("F,)5p 5p 4D~1 12 103653.03 103735 -82 3d7 ('F)sp(lP) x 4G~ 1 /2 115209.85 114832 +378 

3d8 (3F.,) 5p 5p 4F~ 1 / 2 104081.04 104132 -51 3d 7 ('F)sp( 'P) x 4G~1 / 2 115565.98 115499 + 67 

3d 8 ("F,)5p 5p 4G~1 12 104 147.29 104008 + 139 3d7 ('F)sp('P) x 4F~1/ 2 115592.25? 115274 + 318 

3d8 (3F,) 5p 5p 4G~112 ]04298.23 104344 -46 3d7 ("P)sp(3P) t 2D~1/2 115785.06 115707 +78 

3d"(,'F,)5p 5p 4D~1 12 ]04503.22 104531 -28 3d7 ('H)sp(3P) w 4G~1/2 116087.38 115529 +558 

3d8 ("F,) 5p 5p 4F~' /2 104646.52 104673 -26 3d7 ('H)sp(3P) w 4G~1/2 116275.81 116170 + 106 

3d8 (3F,,)5p 5p 40 11/ 2 105439.85 105464 -24 3d 7 ("D)sp("P ) v 4D~1/2 116512.06 116903 -391 

3d8 (3F ,,)Sp 5p 4G31J_2 105499 .05 105480 + 19 3d7 ('H )sp("P ) tv 4G ~ 1/2 ll6824.15 116614 + 210 

3d8 (3F,,)5p Sp iG~I !2 105588.89 105539 + 50 3d7 ('D )sp(3P) v 4D~ 1/2 116893.98 117125 -231 

3dS (3F:,)5p 5p 4F~I/ 2 10S668.78 105676 -7 3d7 ('D)sp ("P ) w 4F~'/ 2 117573.68 ]]8039 -465 

3ds C'F:,) Sp Sp 2F31/2 1OS838.06 105873 -35 3d7 ("D )sp("P) v 4D11/ 2 117662. 11 118000 -338 

3d8 (3F,,)5p Sp tOtl/ll 10S861.19 105872 - 11 3dS (' D)5p 5p ' 2D11/2 117763.91 117798 - 34 

3d7 (4P)Sp(3P) Y 6D~'J 2 10S981.50? 1OS931 + SO 3d8 ( 'D )5p 5p' tDt!/: 117872.78 117894 -21 

3d8 (3F,)5p Sp 406'/2 106022 .79 106042 - 19 3d7 ('D)sp (3P) tv 4F3 1f2 117972.47 118369 -397 

3d8 (3F,)5p Sp 4G~1 /2 106283.16 106229 +54 3d7 ('H )sp(3P ) z 2I ~J I2 118248.98 118195 +S4 

3d8 (3F,)5p 5p 4Flliz 106369.30 106410 -41 3d8 ( 'D)5p Sp' tF21 /Z 118379. 11 118484 - 105 

3d8 (3F,)5p 5p 2G~ t / 2 106620.53 106643 -22 3d8 ('D)5p Sp' tP) l/z 118442 .81 118397 + 46 

3d8 (3F,)5p Sp :!F21/ 2 107082.21 107107 -25 3d8 (' D )5p 5p ' 2F31/ 2 118563.39 118617 - 54 

3d8 (3F,)5p Sp 20 11/ 2 107142.21 107138 + 4 3d8 ( 'D )5p Sp' tPOt/:! 1]8631. 95 118575 + 57 

3d7 (4P)Sp(3P ) z "51 1/ 2 107737.81 107810 -72 3dS("F,)4/ 4/ 2S01/2 118774.76 118805 -30 

3d 7 (4P)Sp(3P) z 6P~'I' 109038.84 109005 + 34 3ds(3F.,)4/ 4/ "nl /z 118803.82 118840 -36 

3d7 r"G )sp("P ) y 4F~ 1 / 2 L09148 .05 109102 + 46 3d8 ("F.)4/ 4/ 4511 /2 118809.34? 118801 + 8 

3d7 r"G )sp (3P ) Y 4F~ 1 '2 L09846.00 109818 + 28 3d8 (3F.)4/ 4/ 4Pt! /z 118828.61 118834 -5 

3d7 r"G)Sp( 3P) Y 4G~1 /2? LlO021.92 111703 -1681 3d8 (3F.)4/ 4/ 4 I ~ ' /2 ]]8848.92 118840 +9 

3d7 r"G )sp (3P) y 4F21/z Ll0573.36 110460 + 113 3d8 (3F.)4/ 4/ 4D31/2 ]]8874.11 118873 + 1 

3d7 ('G)sp("P ) y 'IF ill:! 111120.S4 110944 + 177 3d8 (3F.) 4/ 4/ 4P~'l~ 118877.09 118849 +28 

3d7 r"G )sp ("P ) y 4G31/ Z 111783.79 1119S1 - 167 3d8 (3F.)4/ 4/ 4Hglf2 118892.99 118912 -19 

3d7 (4F)sp('P) x 4G~1/ 2 112422 .19? 112818 -396 3d8 (3F.)4/ 4/ 4H3. f2 118893.24 118912 - 19 

3d7 (4F)sp('P) x 4F~1/ 2 113321.95 113064 +2S8 3d8 (3F.)4/ 4/ 4D~I /2 118897.94 11889S + 3 

3d7 ('F)sp ( 'P ) x 4G~1 / 2 113753.04 113893 - 140 3ds("F.)4j 4/ 4G~1 '2 118914.34 118908 + 6 

3S 7 (4F)sp('P ) x 4F~J1/2 1]4052.04 113841 + 211 3d 8 (3F.)4/ 4/ 4F31/ 2 118923.20 118923 0 

3d7 ('H )sp (3P) w 4G S1/ 2 114858.88 ]] 4822 + 37 3d8 ("F,)4j 4/ 4F~ 1 1 2 118927.02 118928 - 1 

3d7 ('P )Sp(3P) w 4D~1/ 2 114869.35 115058 -189 3d8 (3F,)4/ 4/ 4GSl / 2 118939.53 118928 + 12 

3d7 ('P)Sp(3P ) w 4D ~ 1 / 2 ] l S000.25 115277 -277 3d7 (,H )sp (3P) Z :!I ~ 1 1 2 119010.21 118817 + 193 

3d7 (,P)Sp(3P) tv 4D ~1/2 ] IS108.09 l1S301 -193 3dS (3P)5p Sp" 4p~I/JI 119796.98 119814 - 17 
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TABLE III . Ni II Odd levels (1970) - Continued 

Level Level Level Level 
I:onfilluration Name Observed Computed O-C Configuration Name Observed Computed O-C 

3d B("P)5p 5p 'l 4Pf1f 'l 120166.52 119822 + 345 3d"(3F.)6p 6p 4D31/2 122812.97 

3d"(3F3)4f 4f 2PZI/Z 120189.55 120169 + 21 3dB C'F:I) 6p 6p :!G~1/2 123434.60 

3d" (3F,,) 4f 4f 2Pfl/:z 120199.18 120192 + 7 3d'(~H)sp( 3P) y :!H~' f2 124652.00 124681 -29 

3d8 (3F:I) 4f 4/ 4F21/:z 120203.49 120182 + 21 3d'(~H)sp(3P) y :!Hg'12 125003.44 125025 -22 

3d8 (3F3)4/ 4f 4I ~ 1 / 2 120211.30 120207 + 4 3d 8 ('G)5p Spill :!H~1 /2 126679.98 126979 -299 

3dB(3F:1)4f 4/ 2I~1 1 2 120218.22 120207 + 11 3d'(4P)Sp(IP) x 4S?ljz? 126738.82 127058 - 319 

3d8 (3F:1)4/ 4f 4Df t / : 120222.89 120223 0 3dB( IG )5p Spill :!H~ 1 / 2 126857.97 127106 -248 

3d8(3F:I) 4/ 4f 4G~1/ 2 120250.17 120251 -1 3d8 ( IG )5p Spil l 2F31 11 127219.97 126712 +508 

3d 8( 3F,,) 4/ 4/ :!F1l f:z 120268.81 120281 - 12 3d8 ( IG)5p Spill 2F~1 /2 127331.60 126801 + 531 

3d8 (3F,,)4/ 4f :!HgI/:z 120270.44 120268 +2 3dB( IG)5p Spil l :lG~1 12 127885.86 127962 -76 

3dB( 3F3)4f 4/ :!D~l f2 120271. 97 120263 +9 3dB( IG)5p Sp'lI2G31/:z 127895.33 127964 -69 

3d" ("F,,) 4/ 4/ 4H ~1 / 2 120272.53 120268 +5 3d8 (3F.)5/ Sf 4Sfl!2 128732.03 

3dB( 3F3)4f 4/ :!G~l f2 120281.1 1 120274 + 7 3d8 (3F.)5/ Sf :!SZI /:z 128799.72 

3d B(3P )5p 5p" 4P81{Z 120316.02 120174 + 142 3d"(3F.)5/ Sf 4~ 1 /2 128803.23 

3d8(3P)5p 5p" 4D~ t f2 120903.20 121027 -124 3dB(3F.)5/ Sf -lU l l : 128818.41 

3d8(3F~)4/ 4/ 20 f t / : 121042.52 121090 -48 3d8(3F.)5/ Sf 4P~1 /2 128822.23 

3d"(3P)5p Sp'l :lpjl /2 121042.57 121007 +36 3d"("F.)5f Sf 4UII: 128827.05 

3d" (3P)5p 5p" 4D ~I /2 121050.66 121318 -267 3d8("F.)5/ 5f 4D~1 1 2 128827. 15 

3dB(3F2l4f 4/ 40 81/2 121090.71 121090 +1 3dB( 3F. )5f Sf 4H ~ 1 / 2 128837.11 

3dB(3F,)4/ 4/ :!I~ 1 / 2 121120.88 121124 -3 3d" ("F.) 5/ Sf -ID21/2 128853.87 

3dB("F, )4/ 4f 4141/2 121125.41 121124 + 1 3d8(3F.)5/ 5f 4G41/z 128853.91 

3dB (3F,)4/ 4f 4Gt l l: 121146.98 121144 +3 3dB ("F. ) 5/ 5f 4Hsl/Z 128855.60 

3dB(3F,)4/ 4/ 4Ff,/: 121161.81 121145 + 17 3d8 (3F.)5/ Sf 4~1/2 128862.49 

3d8 (3F,)4/ 4/ :!G31'Z 121178.56 121193 - 14 3dB(3F. )5f 5/ 4F~1 1 2 128867.00 

3dB(3F,)4/ 4/ :!H~ 1 1 2 121180.54 121192 -11 3d"(3F.) 5/ 5} 4GSI/2 128869.89 , 
3d B(3F,l4/ 4} 4H3 1/:z 121192.32 121184 +8 3d'(4P)Sp( IP ) t 4D31/ 2 129782.07 130301 - 519 

3dB("F,}4/ 4} 2Ft,!: 121194.14 121187 + 7 3d'(4P)Sp( IP ) t 4D21/2 129988.05 130483 -495 

3d8 (3P)5p 5p" :lOt l I z 121325. 09 121079 + 246 3dB ("F:l) 5} 5} 4p g,/: 130147.87 

3d B(3P)5p 5p" 40 11/2 121385.80 121338 + 48 3dB(3F:1) 5/ S} :!P~1 / 2 130174.03 

3dB(3P)5p Sp" 4Sfl12 121456 .32 121424 +32 3dB(3F,,)5} S} 4~1/ 2 1301 84.39 

3dB(3P)5p 5p" 4D~1 /2 121561.06 121506 +SS 3d8 (" F,,)Sf 5f 41 ~ 1 /2 130184.61 

3d'( ~H )sp(3P) x :!G~1/2 121692.55 121483 +210 3d8 (3F,,)5} Sf 216 1/2 130187.81 

3dB(3P)Sp 5p" :!D~1 / 2 121800.34 121649 + 151 3d 8 CIF,,) Sf 5/ 4D~ ' 12 130197.23 

3d'("H)sp("P) x :!G~1 / 2 121862.57 121608 +255 3d B(3F,,)5/ 5} :!H~' / 2 130205.62 

3d 8 (3F.)6p 6p 4G~1 /2 121120.37 3dB(3F,,)5} 5f 4H ~ 1 /2 130206.90 

3d"(3F.)6p 6p 4~ 1 /2? 122441.22 3d"(3F,,)5f S} "G ~ 1 / 2 130208.89 
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TABLE III. Ni II Odd levels (1970)- Continued 

Level Le vel Le vel Level 
Configuration Name Observed Computed O-C Configuration Name Obse rved Compu ted O- C 

3d H(:JF:,)5/ 5f 2G ~ 1 /2 130215.50 3d'('F)sp ( 3P) v 4F31/ 2 133528.02 133578 -50 

3d" ('IF:. )5/ 5f 2F31/z 130225 .87 3d7 (2F)sp("P) v 4G~1/2 133625.96 133461 + 165 

3d 8 (,'F,,)5/ 5f :!D ~ ' 1 2 130227 .52 3d7 (,F) sp ("P ) s 4D~ t/ 2 133850.83 133917 - 66 

3d 7 (,'P)sp('P) t 4D~ 1 1 2 13033 1.78 130732 - 400 2d7 (2F)sp("P) v 4F~ 1/2 133853.04 133906 -53 

3d 8 (:J F< )7p 7p "F~ ' /2 ? 130470 .90 3d7('F)sp("P) s 4D~ 1 /2 133973.33 133904 + 69 

3d8 (3F.,)7p 7p 4D~1 1 2 130480.55 3d 7 (2F )sp ("P) s 4D~1/2 134156.28 134112 + 44 

3d '(" P) sp ( 'P ) t 40 01/ 2 130570.42 130953 -383 3d7 ('G)sp('P) w 2F~1 /2 134208.30 134160 + 48 

3d8 ("F <) 7 p 7p 4C~1 /2 130661.32 3d8 (:JF.,)6/ 6/ 41s1/2 134238.44 

3d 8 (" F2)5/ 5f 40 01/ 2 13J063.85 3d 8 (3F<)6/ 6/ 4P fl /2 134249.72 

3d 8 ("F2)5/ 5f 2D ~ 1 12 13J075.78 3d 8 (3F4) 6f 6/ 4171/2 134251.30 

3d 8 (:JF2)5/ 5/ 2H~1 1 2 13J093.30 3d8 ('IF.,) 6f 6f 4F~ 1/2 134252.85 

3d 8 (:JF ,)5/ 5f 4G~1 12 131103. 18 3d8 (3F4)6f 6f 4S?1/2 134254.69 

3d 8("F2)5/ 5f 4I ~ l f 2 131ll 5.28 3d"(3L)6f 6f 4P ~ 1 /2 1342.7(,.05 

3d 8 (3F2)5/ 5f t nl /2 1311 22.28? 3d8 ( 3F<)6f 6/ 'ID~ I/2 134262.07 

3d"(:JF2 )5/ 5f 2G~ 1 1 2 131124.96 3d" (:JF<) 6f 6f 4Hi l / z 134267.20 

3d 8 (3F2)5/ 5f :!F~ 1 1 2 1311 33 .58 3d " (:JF<)6f 6f 4F::t!z 134271.59 

3d 7 (2G )Sp( 'P ) x 2H~ ' 1 2 131424.32? 131225 + 199 3d 8 (3F<)6f 6f 4G~ 1/2 134274.62 

3d 7(4P)Sp( 'P ) v 4P ~ 1 1 2 131834.94 133393 - 1558 3d 8(3F<)6f 6f 4H~ 1 / 2 134281.66 

3d 8 ('lF,,)7p 7p :!G~ 1 1 2 131928.77 3d '(2F )sp(3P ) s 4Dgl/2 134283.76 134193 + 91 

3d 7('p )sp ( 'P ) V 4POI/Z 132120.70 133715 - 1594 3d 8 (3F<)6/ 6f 4G ~ 1/2 134286.38 

3d 7 (4P)Sp ( 'P ) v 4P~1 /2 132225. 15 133715 - 1490 3d8 (:JF <)6/ 6f 4D~1/2 134294.99 

3d 7 (2G)S p ( 'P ) x :!H~1 / 2 l 3231 1. 98? 132201 + 111 3d'('G)sp ( 'P ) w :!G~1/ 2 134380.82 134827 -446 

3d"( 'D)4f 41' 2F21/2 132729.48 132875 - 146 3d7 ('F )sp (3P ) w 2D ~ 1/ 2 134783. 14 134956 - 173 

3d 8 ( 'D )4f 41' 2G~1/2 l 32818.16 132856 -38 3d7 (2F)sp(3P ) w 2D ~1/2? 134964.78 134155 - 190 

3d 8( 'D )4f 4j' :!G~ 1 1 2 132846. 53 132857 - JO 3d' (2P)sp (IP) v 2D21/2 135258.92 136090 - 831 

3d 8 ( 'D)4/ 4j' 2F~1 /2 132869.16 132885 - 16 3d 8 ("L)8p 8p 4G ~ 1 / 2 135261.99 

3d 8 (ID)4/ 4j' :!D21/z 132912.15 132943 -31 3d8 (3F4)8p 8p 4G~ 1/ 2 135338.01 

3d 8 (' D) 4f 4j' iD?,!z 132927.97 132940 - 12 3d7 (2 P)sp ( 'P) w 2P?I/2 135382.53 135737 -354 

3d 8 ( ID)4/ 4j' tp ?I/2 132982.51 133007 -24 3d8 ("P)4/ 41" 2F~I /2 135400.67 135436 - 35 

3d 8 ( 'D )4/ 4j' :!PO I/2 133001.47 133007 - 6 3d B(3P)4f 4f" 4~1/2 135435.26 135413 + 22 

3d 8 ( 'D)4f 4/, :!H ~1/2 133014.08 132952 + 62 3d8 (3P)4f 41" 4F~1 /2 135444.47 135425 + 19 

3d8 (ID)4f 4/, :!H~ 1/2 133031.00 132952 + 79 3d 8 (3P)4f 41" 4F~ I /2 135461.55 135477 + 15 

3d'(2G )sp('P) tv :!F~ 1 /2 133] 69.92 132985 + 185 3d 8 (3P) 4/ 41" 2G ~ 1 / 2 135464.86 135776 - 311 

3d'(2F)sp("P ) v 4F f l/'l 133 190 .19? 133016 + 174 3d 8 (3P )4/ 41" 4Ff ,/'l 135493.26 135483 + 10 

3d' (2F )sp(3P ) V 4F~ 1/2 133209.30 133251 -42 3d 8 (3P) 4f 41" 2D~ I / 2 135512.92 135494 + 19 

3d7 (2G)Sp('P ) tv 2G~ 1 / 2 133445 .75 133724 - 278 3d8 (3P)4f 41" 4Gg l/'l 135538.61 ? 135583 - 44 
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TABLE III. Ni II Odd levels (1970)-Continued 

Level Level 
Configuration Name Observed Computed O- C 

3d"("P)4/ 4r -tG~1 /2 135558.80 135583 -24 

3d"("P)4/ 4r 2G~112? 135580.25 135773 -193 

3d"(3F,,)6/ 6/ ZPOI /2 135599.00 

3d 8 ( "F:,) 6/ 6/ 4 I ~ 1 /2 135606.20 

3d"(3F,,) 6/ 6/ 2I~1 '2 135606.30 

3d" ("F,,) 6/ 6/ 4F~1 /2 135618.08 

3d"("F,,)6/ 6/ 4D ~ ' 1 2 135619.91 

3d8 (3F,, )6/ 6/ 4G~ l f2 135622.60 

3d"(6F,,)6/ 6/ 2P~I '2 135623.59 

3d 8(6F,,)6/ 6/ 2G~t / 2 135628.41 

3d8 (6F:,)6/ 6/ 2F3 1/ 2 135629.40 

3d8( 6F,,)6/ 6/ 2D~' /2 135630.63 

3dB(6F,)6/ 6/ 4H~' 1 2 135640.53 

3d 8 (6F,,)6/ 6/ 2H~l f2 135645. 10 

3d8 (3P)4/ 4r 4D~1/2 135652.93 135663 -10 

3d B(3P)4/ 4r 40 01/ 2 135670.49 135661 +9 

3d 7 (,F)sp C'P) 0 2G~t 1 2 135746.06 135789 -43 

3dB(3P) 4/ 4r 2Df·/2 135746.13 135785 -39 

3d8 (3P)4/ 4r 4D21/2 135849.41 135867 - 18 

3dB("P)4/ 4r 4G~l f2 135879.41 135866 + 13 

3d" ("P)4/ 4r 4D~II2 ? 135954.09 136055 - 101 

3d7 (2F)sp( "P) v 2G~112 136076.26 135927 + 149 

3d" ("P)4/ 4r 2Ft!/: 136122.61 136055 + 68 

3d"('D)6p 6p' 2F~1 /2? 136392.85 

The differences of 4s 4F yielded many high levels, 
amongst them two terms due to (2F)sp(3P), later 
called v 4Fo and s 4Do, which were useful to Shadmi in 
his calculations. Help also came from C. H. Corliss, 
of the National Bureau of Standards, who made a 
computer search by using all of the lines measured on 
the Bureau plates and all of the low even levels. Un
fortllnately the necessary allowance for inaccuracy of 
the wave numbers was great enough to make computed 
levels based on pairs of lines unreasonably frequent. 
Levels based on three lines were real in less than 
50 percent of the cases and even five line levels were 
not · always real. After many of the levels had been 
found by means of the calculated positions, it was 
discovered that some of them were present in the 
computer lists but buried in sheets of pairs of lines. 
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Level Level 
Configuration Name Observed Computed O- C 

3d"(3F,)6/ 6/ 2I~1 1 2 136508.20 

3d"(3F,)6/ 6/ 4DOI/2 136517.20 

3d"( 3F,) 6/ 6/ 4Ul /z 136524.42 

3d"("F,)6/ 6/ 4F~1 12 136531.26 

3d"("F,)6/ 6/ 4H~1 1 2 136542.28 

3d 8 (3F,)6/ 6/ 2H~1 1 2 136546.50 

3d"("F,)6/ 6/ 2G31 /2 136547.13 

3d" (3F,) 6/ 6/ 4G~1/2 136548.55 

3d"("F:,)8p 8p :!G~t/2 136673.64 

3d 8 (3F.) 7/ 7/ 4P~t 12 137519.23 

3dB("F.)7/ 7/ 4171 /2 137519.63 

3d8 (3F.) 7/ 7/ 4D~1 /2 137523.51 ? 

3d 8 ( "F.) 7/ 7/ 4D~'/2 137526.73 

3d B("F.) 7/ 7/ 4H~1 / 2 137529.37 

3d B(3F.) 7/ 7/ 4F~t 12 137531.18 

3d 8 (3F.) 7/ 7/ 4G~1 12 137535.83 

3d B("F.) 7/ 7/ 4F~1 1 2 137535.96 

3d8 ("F,)8p 8p 2Gal !: ? 137562.74 

3dB("F.)9p 9p 4F~1/2 138121.88 

3d 7('F)sp('P) w :!G ~1 1 2 138495.84? 138576 -80 

3dB(3P)6p 6p" 4D~1/2 138841.00 

3dB(3F\)7/ 7/ :!IG11'l 138888.93? 

3dB 3F. 146541.56 

From a comparison of the empirical levels with the 
computed levels it seemed that many real levels ap
peared to have no counterpart in the list of calculated 
terms unless large differences between them were 
permitted. In fact it became evident that in some cases 
a group of actual levels gave agreement with a com
puted term with a nearly constant difference of up to 
1600 em- I. This allowed a broadening of the search, so 
that eventually w 4G, w 4F, w 4D, x 4F, t 4D, v 4p were 
found by this method. 

Some remarks as follows must be made about certain 
identifications: 

1. In the 4pfll group the value of the former level 
2F21/2 has been replaced by 76402.04 em- I. 

2. In the 5p group the computer identifies my 2G~I / 2 
level as 4G~I/2 contrary to all the experimental evidence. 



It also places 4F~' 12 as the lowest of the three levels 
and I have adopted that c hange . 

3. All the levels of 5p' have been found, but the 2Fo 
levels have much quartet nature . In the 5p" group the 
levels which combine like 40~'i2 and 20~' 1 2 fit very much 
better if the computed values are interc hanged. 

4. In the two terms w 40° and v 40° I have inter
changed the computed values of 403112 to improve the 
fit. Also the computed value of an unidentified level 
t 20~'12 has been used for v 40~'12 and t 201'12 has been 
used for w 40~' /2 . The w 40~'/2 and v 40~'/2calculated 
values are now placed as t 201'12 and t 20~' 1'. 

5. The doublet levels of 3d7 (2H)sp(3P), z2Io and 
y 2Ho are based on single very strong lines. 

6. The term which deviates most from the calculated 
position is v 4pO with differences of - 1558, - 1490, 
- 1594. All of these levels are well determined by 
combinations which show them to be typical 4pO levels. 

As noted above, the 3d8 4/ levels were calculated 
as an independent unit. The fit with the empirical 
levels is excellent in the group based on the 3F limit, 
although lacking one level with} = 1/2. The 4/, levels 
from 10 also fit very well except the lowest and the 
two highes t. Most of the le vels are of mixed origin, 
judging from the ir combinations. The 4/,' levels from 
3p proved much more difficult to identify chie fly 
because they are very mixed with 6/ and d 7 sp levels. 
The levels 2F~ ' I" 2G~' I" 4G~' I" 40~' I ' are especially 
mixed. The }-values are definite but the names are 
rather arbitrary. One level of the group , 135,580, how
ever, cannot be put in the same category as any of the 
other 4f" levels. It combines with 4d and 5d 4H-4 'I" 
2G4112 and 2G5 112 and, therefore, has the character of 
6/2G4112 or 6/2H 5112. There is no place for it in the 6/ 
group and it has been placed questionably as 4/" 2G4 11, . 

5. Excitation in the Hollow Cathode 

It is well es tablished that excita tion in the hollow 
cathode comes chiefly from collisions of the second 
kind with the excited or ionized atoms of the carrying 
gas and that the most probable excitation occurs when 
nearly the whole of the available energy is handed 
over. 

The Ni II spectrum exhibits these effects more 
completely than any other spectrum with which I 
have worked. I have plotted the ratio of observed to 
predicted levels of d 7 sp from 94,000 to 136,000. The 
resulting curve has maxima of nearly 1.0 at each end 
and a minimum of 0.1 in the middle. The lack of 
uniform excitatjon in the tube can therefore take the 
blame for some of my failure to find many predicted 
terms in the intermediate range. It is also responsible 
for the difficulty of finding the d 8 6p levels since they 
fall in the central region. Some 7p, 8p and 9p levels 
were more easily identified than the 6p ones , since 
they appear in the more efficient region. 

6. Series Limits 
There are many series from which to obtain the 

value of the Ijmit 3ds 3F4. The 3d 8 ns series extends 
from 4s to 9s and the 3d8 nd series from 4d to 8d. The 

nf and ng series are also available and they are usually 
preferred. Unfortunately there is a rather large di s
crepancy between the best component series of those 
groups. 

The ns 4F series appears to be unperturbed except 
that 7s 4F3112 is obviously low by about 20 c m- I to fit 
smoothly into the series, although th ere is ap pare ntly 
no perturbing term. By assuming that the 4F4112 le vels 
are unperturbed one finds by plotting that a limit of 
146532.0 yields a nearly straight line corresponding 
to a Ritz formula. The same can be said of the series 
nd 4H6112 and nd 2H5112. The latter converges to 3F 3 

which is 1360.7 cm- I above 4F411,. 
However, it is usually considered that the nearly 

hydrogenic series are more reliable. An exact fitting 
of ng 4Ks112 yields a limit of 146541.41 and ng 4H6112 
146541.71. The difference of the average of those 
limits from that found from ns and nd series is 9.56 
cm- I and the choi ce of either limit di storts the other 
series quite markedly. 
There is no evide nce to fix the choice unambigu
ously. The ns 4F series may be perturbed by the le vels 
of 3d7 4s 5s which should be about 5000 e m- I above 
the 3ds limit , but there is no obvious perturbing term 
for the nd series. Although the ng 4KsI12 levels are all 
based on single strong lines, the ng 4H611' levels are 
determined quite certainly. Tentatively, therefore, I 
s hall accept the limit based on the ng series as being 
the more probably correct , i.e ., 146541.56. 

7. Unidentified Lines 
The line list (table I) includes 4306 lines attributable 

to Ni II , of which 937 or 22 percent remain unclassified. 
Of the unclassified lines 159 are of intensity 15 or 
greater on the rather wide intensity scale I have used. 
It is possible that so me of the lines in the Schuman 
region are du e to the hydrogen molecule, but such 
lines would not be among the strong ones. 

There are two regions which include most of the 
s trong unclassified lines. The most important is from 
69,000 cm- I to 65,000 em- I where the even terms in
volved cannot be higher than S24p or jus t possibly 
s22G. The only terms that are apt to give strong lines 
in this region are in fact S24F or S24P. There are no 
unidentified calculated levels whic h should make 
strong combinations in that region with S24p and it 
must be concluded that S2 4F term is chiefly responsible 
for the unidentified lines. There are two predicted 40° 
terms and a number of doublet terms in the proper 
energy range but a search for the intervals of the S2 4F 
term has yielded nothing that appears significant. 

The other part of the spectrum where there are many 
unclassified lines is between 7000 and 9100 A. The 
strong lines of this region are due mostly to transitions 
5s-5p and 5p-6s which are all known, but there are 
a few unclassified lines of considerable inte nsit y. It is 
possible that some of the weak lines are due to He 
bands which occur in so me s trength. However, over 
most of the region, the spectra were exposed in such a 
way that the band lines were distinguishable by their 
length. 

Table IV is a synopsis of all the terms found in Ni II. 
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TABLE IV. Ni II Observed terms 

Configuration Observed Terms 

3d" 3d 2D 

3d' 45' 5' "F 4P 'G 2P 2H 2[) 2F 

n5n ;. 4 np n ;' 4 nd n ;' 4 nfn ;. 4 ng n ;' S 

3d"("F)nx 45 to 95 4F'F 4p to 9p 4, ' DO FO GO 4d to 8d 4 , ' P D F G H 4f to 7f 4,2S0 po DO F" GO HO (0 Sg to 7g 4, 2p D F G H I K 

3d"('D)nx 45 ' to 65 ' ' 0 4p' to 6p' 2p O DO FO 4d', Sd' 'S PDF G 4/, ' po DO FO GO HO 

3d"(, P)nx 45 " 1065" ' P ' P 4p" to 6p" "'So pO DO 4d" , Sd" 4, ' P D F 4/" 4, 20° FO GO 

3d"('G)nx 4s '" to 65 '" 2(; 4p'll, Spill 2Fo COHo 4d'" ' F G H I 

3d'(4F)454p UP) z 6,4,2Do FO GO 

(4F) ( 'p) x 4Fo, x 4GO 

(4P) ("P) Z 4S0, y "DO? 

(4P) ( 'P) X "S°, V 4PO, t 40 ° 

00 ('G) ("P) Cl1 
y <lFO, y 4CO 

>+>. 
(,e) ('p) w 2F O, w 2CO, x tHO 

(2P) ( :l P) w 4 DO, t 2D O, 

(,P) (' P) w 2PO, V 2Do 

(,H) (OP) w "CO, X 2CO, Y 2HO, z 21° 

(2H) (' P) u 2eO? 

(20) ("P) v 40°, w 4FO 

(,F) ("P) S 40°, v 4Fo, v 4CO, W 20 °, v:le O 



This paper is the res ult of work which has occupied 
my attention for the pas t 5 years. Up to the spring of 
1969, I was partially supported by a grant fro m the Na
tional Science Foundation and I also go t much assist
ance from the Spectroscopy Section of the National 
Bureau of Standards. Especiall y, I would like to men
tion again the spectra taken by V. Kaufman on the 
Bureau's 10.6 meter vac uum instrument and measured 
by C. H. Corliss. Since April 1969 I have had the ad
vantage of a part-time salary from a NASA contract 
held by L. C. Green of Haverford College_ All of this 
assistance has made it possible for me to continue my 
full time researc h after my retirement from the faculty 
in physics at Princeton University_ I have mentioned 
above the essential assistance given me by Y. Shadmi 
and by N. Spector_ My colleagues and the University 
have been most cooperative in helping me with sup-
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plies, typing, etc., and especially ample space in which 
to work_ 
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