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An analysis of Ni 11 based on 4300 observed lines is presented. The low structures are 3d®, 3d8 4s
and 3d7 4s*> which are now complete except for 3d*('S)4s *S and 3d7 4s* *P,;, and the higher of the two
2D terms of 3d74s% Long series occur such as 3d®4s to 9s, 4d to 8d, 4f to 7f, 5¢ to 7g. The analysis
also includes many terms of the complex structure 3d74s4p but only 55 percent of the levels within
reach of the hollow cathode source have been found. The identification of the levels of 3d® 4d and 5d
was assisted by the calculations of N. Spector. The 4d7 4s* levels were calculated by Y. Shadmi, who
also provided calculated positions for all the levels of 3d74s 4p without which much of the analysis
would have been impossible. The 3d® ns and 3d® nd series give a limit of 146532.0 but the 3d® ng
series gives 146541.56. The latter has been adopted though no explanation of the discrepancy has

been found.
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1. Introduction

Although there can be no such thing as a complete
analysis of an atomic spectrum, there is no doubt
that, by any criterion, many of the analyses published
during the 1920’s were quite inadequate. There were
even some which were completely false. This situation
was in part due to the paucity of available spectrum
sources. First spectra could 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 condensed
spark under various electrical conditions. Such sparks
do not in general give sharp lines or any lines due to
high energy levels. Under those conditions I analyzed
three second spectra in the 1920’s, namely Cu 11, Ni 11,
Pd i1 [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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! Figures in brackets indicate the literature references at the end of this paper.

limited by the ionization potential of the carrying gas
and helium is therefore the gas which gives the highest
excitation. Its ionization potential is unfortunately a
little small to carry most metals up to double ioniza-
tion, which corresponds to the limit of the second
spectrum.

After the second World War, I devoted my time
mainly to the analysis of third spectra, one of which
was Cu 111 for which a sliding spark or pulsed hollow-
cathode was reasonably adequate. Difficulties with that
spectrum led me to turn to the isoelectronic spectrum,
Ni 11, for help. The elements iron, cobalt, and nickel
had proved in the past very difficult to excite in a hollow
cathode [2] but with the high power that I had available
from a constant current circuit, I decided to try the
effect of going to high currents and temperatures. The
result was startling and somewhat 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 11
should be made and I therefore undertook it with some
reluctance. The analysis of Cu 111 has, consequently,
been in abeyance awaiting the extended analysis of
Ni 11.

2. Instruments and Observations

The whole spectrum was photographed in this labo-
ratory with the following instruments.

1. A normal incidence vacuum spectrograph employ-
ing a grating of 30,000 lines per inch ruled by R. W.
Wood on glass. It has no metallic surface but glass is
nearly as good as any metal in the short wavelength
region. This instrument 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.

9. 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 area
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. Kaufman 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 Jeppesen [3]. 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 +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 as carbon and nitrogen.
In the region from 2000 to 7000 A the lines of Ni and
11 [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 [ 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 11 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 c¢m internal diameter and 3 c¢m 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-phase 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
estimated 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 Niil. He re-
sponded most generously by recalculating the even
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TaBLEIL. Linesof Nill
A(vac) Intensity| Wavenumber Transition \(vac) Intensity | Wavenumber Transition

727.100 2h 137532.7 3d2D gy, — 7f Dy,? 841.056 10 118898.15 3d 2D 51, — 4f D3,
737.300 5 135630.0 3d 2D 5y, — 6f 2F3, 841.205 0 118877.09 3d*D sy, —4f 1Py,

3d 2D g1, —6f Doy, 844.748 2 118378.50 3d 2Dz, —5p' 2F,
738.201 2 135464.5 3d 2D sy, —4f "' 2G'yy, 4s *F 3, — 1p *Gu,
738.548 1 135400.8 3d 2Dy, —4f "' 2Fy,, || 845.033 3 118338.57
744.636 2 134293.8 3d 2D ., —6f Dy, 849.086 ) 117773.70
744.867 5 134252.2 3d 2D 3y, — 6f Py, 849.398 5 117730.44

3d 2D g1, — 6f 41y, 854.604 3 117013.26
745.640 1 134113.0 3d 2D 11, — 6f D'y, 855.282 5 116920.50 45 2F 31, —Tp *Flys),
746.241 5 134005.0 3d*D 1y, —4f "' D%, 858.562 2 116473.83
746.525 0 133954.0 3d D 1y, —4f "' 4F%, 876.829 0 114047.32 4s *F ), —6p ¥,
752.403 0 132907.5 3d 2D oy, —4f ' 2Dy, ? 881.608 2 113429.10 4s *F 41, —6p Dy,
752.626 4 132868.1 3d Doy, —4f ' *Fi, 882.337 1 113335.38
767.898 1 130225.6 3d 2D 51, — 51 2Fy, 888.818 5 112508.97 4s *F 41, —5p" " 4D,
771.626 1 129596.5 3d2D 1y, —5f *G'u, 893.630 3 111903.14
776.000 2 128866.0 3d 2D 51, — 5f *Fiy, 894.004 2 111856.32 4s' 2D oy, — w?Dy,
776.078 5 128853.0 3d2D 31,— 5f ‘D%, 895.093 1 111720.23 4s *Fy,—5p"" Dy,
795.506 10 125706.15 4s4Fu,— 4Gy, 895.458 15 111674.70 4s' *Dyi,— w Dy,
797.074 200 125458.87 45 F s, — v4F%, 896.168 5 111586.22 4s" D 1, — w Py,
797.088 150 1254.56.66 4s4F g1, — 5 D%, 898.716 2 111269.86 4s *F 21, —5p" " Dy,
798.518 30 125231.99 3d?D 1, — x4S%, i S 111256.86

45 4F y— 04G%,? 900.510 00 111048.18 4s' Dgi,— 54D,
799.145 9 125133.74 45 F 5, — v1F%, 901.007 10 110986.93 4s" 2D 11, — w 2Dy,
802.292 100 124642.90 4s4F 5,— 5 D%, 901.737 2 110897.08 4s *F 11, —5p"" Dy,
803.064 15 124523.08 45 4F 31,— v4F, 901.999 50 110864.87 4s' Doy, — s Dy,
805.168 150 124197.68 45 F 3, — v4F%, 902.687 1 110780.37
806.188 30 124040.54 45 4F 31, — 5Dy, 902.996 75?7 110742.46 4s" Do, — s Do
807.391 0 123855.73 454F 2, — 5Dy, 904.205 2 110594.39 4s"" ‘P u,— w?Ph,
808.933 5 123619.63 4s4F 11— 5Dy, 904.986 1 110498.95 4s *F 41, —4f H5u,
809.772 0 123491.55 4s4F 1y, — s D35y, 4s' 2D 1, — 6f D',
810.292 20 1234.12.30 4s 4F2‘Iz_ 1)4}:"31/2 905.634 100 110419.88 4‘3" 2Dzu/,_ 1)41“(;;!/2
811.389 2 123245.45 905.696 3 110412.32 4s" D1y, — w?Fo,
812.388 100 123093.89 4sF 2,— v4F %, 906.123 15 110360.29 4s" 2D 11, — Dy,
813.602 2 122910.22 906.237 2 110346.41 4s"" P oy, — w?Phyy,
814.050 5 122842.58 4s2F 3, — 6p' *Fiu, 906.730 1 110286.41
815.570 5 122613.63 45 4F 5, — 4f ' 23y, 906.906 1 110265.01
816.024 8 122545.41 454F 1, — v4F%, 907.630 50 110177.05 4s' 2D 11,— $4D%y,
816.150 30 122526.50 4sF 1, — 01F, 907.692 10 110169.53 45 4F 41;,— 5p' 2F%y,
816.156 150 122525.60 4s2F 3, — ©2G%;, 908.258 40 110100.87 4s' 2Dy, — v4F%,
816.864 1 122419.40 908.584 20 110061.37 4s' 2D i, — w2F%u,
817.884 1 122266.73 45 F 4, — Tp G, 909.683 10 109928.40 4s"" 4P g1, — w2D,
819.090 5 122086.71 45 4F 41, — Tp D'y, 911.187 15 109746.96 4s"' 4P sy, — w2D%y,
821.612 1 121711.95 45 2F 31, — 8p 4Gy, 913.187 2 109506.60 4s"" 4P 1y, — 6 D%y,
821.634 20 121708.69 4s°F g, — 02Dy, 913.279 3 109495.56 ds"" 4Py, — s *Dow,
821.875 1 121673.00 913.678 75 109447.75 4s"" 4P oy, — s Doy,
823.277 3 121465.80 913.909 15 109420.08 45" 4P 1, — w2Fa,
824.856 2 121233.28 452F 31, — wD%y, 914.343 50 109368.15 45" 4P 1y, — 54Dy,
828.152 10 120750.78 4s2F 51, — 4f "' 2G 'y, 914.743 40 109320.32 4s"" 4P oy, — 54D,
828.786 1 120658.41 4s2F 3, — w2F%, 915.471 1 109233.39 45 1F 31, — 5p’ 2F,
830.677 2 120383.73 915.877 75 109184.97 45" 4P 11— s Dy,
831.475 2 120268.20 3d 2D gy, — 4f 2Fyip, 915.920 30 109179.84 45 F sy — wF,
834.059 100 119895.59 45 2F 3, — w2G'uy, 916.449 1 109116.82 4s' 2Dy, — v4PY,
835.739 0 119654.58 3d 2D 1, — 4f *Fuy, 917.017 10 109049.23 45 4F 31, — 5p' 2F%,
835.983 75 119619.66 4s2F g, — w2Fy, 917.962 15 108936.97 4s'" 4Py, — 54D%u,
836.954 1 1194:80.88 4s *F g, — 4f ' Ho 918.022 3 108929.85
837.624 50 119385.31 45 2F 21, — w *Gayy 918.946 4 108820.32
838.224 10 119299.85 4s *F o1, — 6f Dy, 918.994 150 108814.64 45" 4Py, — D%y
838.524 1 119257.17 920.451 10 108642.39 4s4F gy, — w F%u,
838.834 50 119213.10 4s2F 51,— w?F%y, 921.228 9 108550.76
840.878 5 118923.32 3d 2D 51, —4f *F, 921.999 1 108542.39 45 1F 31,— 5p' D%y,
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TaABLE L.

Lines of Ni11 — Continued

A(vac) Intensity| Wavenumber Transition A(vac) Intensity| Wavenumber Transition
921.730 75 108491.64 4s'" 4P g, — v4F%, 968.784 20 103222.18 45" 2G gy — 132G,
922.176 5 108439.17 971.415 50 102942.61 4s' Dy, — 24S%,
922.331 15 108420.95 45" 4Py, — v4F%, 973.121 1 102762.14 4s""" 2G 41, — 8p 4Gy,
922,571 1 108392.74 977.276 10 102325.24
924.710 1 108142.01 452F 3, — x2Gu, 978.108 25 102238.20
924.783 10 108133.48 4s"" 4Py, — w2Fi, 980.290 3 102010.63
924.912 20 108118.39 45 1F 3y, — 0Dy, 981.768 50 101857.06 4s""" 2G oy, — w2Ghy,
925.100 2 108096.42 983.004 3 101728.99
925.544 3 108044.57 983.431 1 101684.82 4s'"" 3Gy, — w3Fy,
925.578 1 108040.60 983.592 2 101668.17 454Fs,— ¥ 4Gy
927.820 5 107779.53 45 4F 1,—5p’ 2P71),? 985.918 10 101428.31
928.953 3 107648.07 45 4F 31, —5p' 2Dy, 986.992 2 101317.94
929.586 1 107574.77 987.339 4 101282.34
929.681 3 107563.78 454F5y,— v*D3u, 988.338 10 101179.96
929.831 5 107546.42 454 F 5y, — 04D, 990.626 100 100946.27 45" 2G 4, — w2Ghy,
930.351 10 107486.31 992.516 20 100754.04 4s*Fy,— y'F,
930.707 3h 107445.20 993.128 15 100691.96 4s'Fyy,— ¥ Gy,
931.191 1h 107389.35 4s" 4Py — 0P, 993.341 1 100670.36 45" 2G 4y — w2F,
931.501 0 107353.62 452F 3:,—5p’" Dy, 994.867 10h 100515.95 4s*F 3, — ¥ F,
932.321 2 107259.19 995.256 30 100476.66
933.339 2 107142.21 3d 2D 51, — 5p Dy, 995.445 4 100457.58 45 *Fyy,— y*Fo,
933.421 1 107132.79 995.453 3 100456.78 4s*F 1, — y*F,
933.866 1 107081.74 3d 2D 21, — 5p 2F%y, 997.974 1 100203.01 452 F 31, — x4Gy,
935.085 % 106942.15 1004.170 5 99584.73
935.200 1 106929.00 1005.021 8 99500.41
936.188 1 106816.15 45 4F y,— 4Gy, 1006.712 1 99333.27
936.704 15 106757.31 4s*F 5y, — wiG'y, 1008.218 10 99184.90
939.276 30 106464.98 4s4F ,— w Gl 1016.622 20 98364.98
940.886 20 106282.80 3d 2D 31, — 5p ‘G, 1016.677 8 98359.66
941.972 10 106160.27 4s4F 21, — w Gy, 1019.067 5 98128.97

454F 1 — w G, 1021.060 5 97937.44
941.996 4 106157.56 1023.961 3 97659.97 4s' 2Dy, —4p'" 4S5y,
942.360 2 106116.56 1023.999 15 97656.34
942.587 5 106091.00 1024.720 50 97587.63 4s*F4,— yD3i,
944.343 1 105893.73 4s' 2P 11, — D, 1025.591 2 97504.75
944.634 30 105861.11 3d2D 4, — 5p 2Dy, 1025.641 5 97500.00
944,842 10 105837.80 3d 2D 21, —5p 2F3u, 1026.981 5 97372.78
945.965 75 105712.16 55" 2P i, — w D%y, 1028.208 20 97256.59
946.657 15 105634.88 3d 2D 11,— 5p 2D"y, 1031.306 1 96964.43 4s"" 4Py, —5p'" 2Dy,
946.769 3 105622.38 4s""" 2G 4, — 9p *F%,? || 1032.749 2 96828.95
947.195 9 105574.88 3d2D 11,—5p 2F%u, 1033.443 10 96763.92 4s'' 4Py, —5p"" D7y,
949.024 0 105371.41 4s"' 2P g, — w?D7y, 1034.155 15 96697.30
949.137 1 105358.87 4s4F 41— x9Gy), 1034.249 10 96688.52 4s' 2D 1y, —5p"" Py,
952.027 1 105039.04 45" 2G 3,,—8p2G%, || 1036.182 2 96508.14 45 F g, —5p *Fi,
952.266 8 105012.67 452F g, —5p' 2F5, || 1038.866 5 96258.80 45 F 41, — 5p *G'av,
952.340 1 105004.51 4s4Fp,— x4Fiu, 1040.668 1 96092.12
953.033 10 104928.16 45 1F g, — 1 4F%, 1042.704 2 95904.49 454F 41,—5p ‘G,
854F up— x4F, 1044.349 30 95753.43 45 *F 4y, —5p G,
953.937 g 104828.73 45 2F 33, — 5p 2 Fouy, 1044.871 2 95705.59 454F 11,—5p *Fu,
954.911 1 104721.80 454F 5y, — x4F5, 1045.073 15 95687.10 454F 31,—5p *Fu,
955.601 10 104646.19 3d2D 5y, — 5p *F%u, 1045.813 5 95619.39 454F 11, —5p ‘G,
956.912 3 104502.82 3d2D 1/, — 5p D, 1046.537 8 95553.24 45 *F 5, —5p *Fou,
959.931 5 104174.15 45"""2G 41, — 8p 2G4, 1047.497 1 95465.67
960.261 5 104138.35 45" 2P 1, — 04F%, 1048.400 6 95383.44 45 *F 5y, —5p Gy,
960.269 5 104137.49 1048.936 1 95334.70 4s' 2Dy, —5p' 2Py,
961.516 1 104002.43 1048.982 3 95330.52 4s'" 4Py, —5p"" 4P,
962.526 1 103893.30 s 2G4, —6p' 2F%,  |[1049.051 1 95324.25 454F 31,—5p Dy,
962.750 1 103869.12 4s"""2G g, —6p' 2Fy,  ||1049.137 8 95316.44 45 *F 31, —5p 115,
963.855 15 103750.04 1049.755 100 95260.32 454F 41,— 5p Dy,
965.470 20 10357650 45’ . 2G 41/, — UZG°4|/2 1050.718 3 95173.01 4s 4}‘11;1/2_5]) 4D02|/2

804




TABLE I. Lines of Ni11 —Continued
A(vac) Intensity| Wavenumber Transition A(vac) Intensity| Wavenumber Transition

1052.534 10 95008.81 4s'' 4Py, —5p'' 4P%y, 1161.927 1 86063.93 4s'"" 2G4y, — 5p 2F %y,
1052.983 2 94968.29 4s *F 3, —5p ‘G, 1162.361 1 86031.79
1053.729 15 94901.06 1162.492 8 86022.10
1055.246 15 94764.63 4s' 2Dy, —5p' 2Dy, || 1162.601 1 86014.03
1055.291 30 94760.59 4s'' 1Py, —5p' P, || 1162.748 150 86003.16 454F 0, — 2'Gi,
1056.837 2h 94621.97 1163.645 50 85936.86 4s ¥y, — z4Gh,
1062.243 1 94140.42 1163.729 8 85930.66 45 2Dy, — 2P,
1062.965 1 94076.47 4s' 2D 11, —5p' 2Dy, 1163.880 4 85919.51
1066.476 1 93766.76 1164.279 150 85890.06 4s*F o, — z4F,
1070.590 10 93406.44 4s'" 3Py, —5p' 2P, || 1164.574 100 85868.31 4s2Fy,— z°F3,
1074.224 1 93090.45 1165.646 5 85789.34
1075.551 3 92975.60 4s'" 4Py, —5p’ 2Dy, 1165.798 12 85778.15 ds Ky, — 21K,
1076.006 2 92936.28 4s" Pyy— wiFy, || 1167.030 25 85687.60 45Fq, — 29G,
1077.163 4 92836.46 4s'' Py, —5p’ 2D%y, 1167.803 10 85630.88 4p D%y, — 95 4F 4y,
1081.035 200 92503.94 4s""" 2G4, — y?H5., 1168.040 75 85613.51 4s2Fui,— 22F%,
1085.441 150 92128.45 45" 2Gyy,— y*Huy, 1169.919 3 85476.00
1086.503 4 92038.40 4s2F 4., —5p G, 1170.169 20 85457.74 4s4F2,— 219Gy,
1091.407 4 91624.85 452F,, —5p2Ghy, || 1170117 15 85388.56 4sF 0, — 2Ga,
1099.471 1 90952.83 452F 3, — 5p Dy 1171.291 100 85375.88 451y, — z'F3,
1101.893 2 90752.91 1173.121 1 85242.70 4s' 2Dy, — 26Py,
1101.956 5 90747.72 45 2F 3., — 5p Gy, 1173.298 50 85229.84 4s'F 1, — 2'F,
1104.602 1 90530.34 45 2F 3, — 5p 1F, 1173.477 75 85216.84 45 *Fp,— z'Fo,
1105.315 1 90471.95 1177.006 1 84961.33 4p D5y, —4d' ' 4F 4,
1108.729 30 90193.37 1177.109 50 84953.90 4s ¥y, — zF,
1109.022 1 90169.54 1178.224 8d 84873.50
1114.260 2 89745.66 1178.571 30 84848.52 4s 2Fy,— 2%G3y,
1116.557 40 89561.03 4s'' 2P y,—5p' 2PYy, 1180.271 150 84726.30 4s2F 3., — 22Giyy,
1118.404 20 89413.13 1181.075 30 84668.63 4s*F 1, — z4F3, |
1118.547 25 89401.70 1181.620 15 84629.58 4s' 2Dy, — z4S%y, |
1118.921 10 89371.81 4s'' 2Py, —5p' 2Py, 1182.169 75 84590.27 4s ¥y, — z4F3,,
1119.330 75 89339.16 4s'"" 2Gyyy— x32Glyy, 1184.512 20 84422.95 4s2Fyy,— z%F3,
1121.162 125 89193.18 45" 2G s — 202Gy, 1184.980 3 84389.61 4p G, — 8d G5,
1123.113 2 89038.23 4s'' 2P gy, —5p’ 2Py, 1185.146 2 84377.79 4p 4G’y — 8d *Hs.,
2731012 4 88722.33 1186.347 1 84292.37
1127.486 5 88692.90 4s'' 2P, —5p' 2Dy, 1186.933 8 84250.75 4s'" 4Pyy,— z8P%y,
1133.730 75 88204.42 4s2F 31,— 2D, 1186.993 1 84246.50 4p 4G5, — 8d *H;,),
1134.533 150 88141.99 454F 41,— z4D%y, 1187.102 20 84238.76 4p 4G5y, — 8d *Hg.,
1135.412 1 88073.76 1187.608 15 84202.87 4s'" 4Poy, — z°P7,
1136.360 1 88000.28 1190.442 1 84002.41 4s'' 4Py, — z®PY4,
1137.091 100 87943.71 45 4F 31,— 24D}y, 1192.306 & 83871.09 4p 4GYy, — 95 4F 3,
1138.547 10 87831.24 1192.596 00 83850.69 4p D5, —5d'" 1F;,
1139.009 3 87795.62 $21F 4, —6p" D3y, || 1192.983 3 83823.49 4p Gy, — 95 4F 41y,
1139.638 & 87747.16 45 2F 5, — 23Dy, 1193.028 2 83820.33
1140.459 (> 87683.99 45 4Fy,— 2Dy, 1193.267 5h? 83803.54
1141.579 2 87597.97 1194.857 15 83692.02 4p 4G5, —9s *F 4y,
1141.891 1 87574.03 1200.077 1 83327.99
1143.397 50 87458.69 45 *F 1y,— z*Diy, 1200.307 1 83312.02 4p D%y, —8s 2Ky,
1144.874 5 87345.86 1201.002 3h 83263.81 4p 2Giiy, — 95 2F 5,
1147.633 1 87135.87 454F 1,— 2Dy, 1201.119 8 83255.70 24K, —4f " 4FY,,
1149.239 1 87014.10 1201.838 5 83205.89 4p D%y, — Td > Ky,
1153.439 2 86697.26 1201.957 3 83197.65 4p ¥y, —8d 1G5y,
1154.416 150 86623.89 45 4F y;,— z4Gl, 1202.452 8 83163.40 4p D%y, — Td *F o4,
1156.319 2 86481.33 1202.511 10 83159.32
IBISRI32 1 86420.56 1202.911 3 83131.67 4p DYy, —5d' " 1F 5y,
1158.830 100 86293.93 45 2F 3., — 232Gy, 1204.102 ) 30 83049.44 4p D5y, — 1d *F 41y,
1159.510 150 86243.33 4s4F g, — 2%Giu, 1205.088 15 82981.49 4p D3y, — 7d P,
1160.776 2d 86149.26 4p ‘D5, —8d D3y, 1205.201 1 82973.71 4p 4Gy, —9s 1Ky,

4p Diy, — 8d 1Py, 1205.266 20 82969.24 4p Dy, — T1d Dy,
1160.823 1 86145.78 1205.314 8 82965.93
1161.297 15d 86110.62 1205.552 10 82949.55 4s"" 4Py, — z1Sh,
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1206.246 7 82901.83 45" Poy,— 24S%, 1236.799 25 80853.88 4p *G'j,— 85 *F
1207.567 0 82811.14 $24F 5, —4f "' D%y, 1237.049 10 80837.54 4p 1G5y, — 85 2F 5,
1207.620 4 82807.51 $24F 4, — 04F%, 1237.247 1 80824.60 4s"' Py, —5p 2D,
1207.654 3 82805.17 $24F 4, — s4D3%u, 1237.260 1 80823.76 4p ¥y, — 7d Gy
1208.433 1 82751.79 4s" 2D 91, —5p 2D %1),? 1237.961 4 80777.99
1209.170 7 82701.36 4s"" 4Py — 24S%, 1237.976 8 80777.01 4p *F5., —1d*4F
1209.492 1 82679.34 4p *Fyy,—9s *F g, 1238.919 1 80715.53 4p *G1,— 1d Doy,
1210.192 10 82631.52 4p *Fpy,— 95 *F 4, 1239.061 25 80706.28 $24F 51, —4f ' D3y,
1210.729 3 82594.87 4p 4Gy, — 7d *H ), 1239.506 12 80677.30 4p 2G’y, — 1d %Gy,
1210.790 1 82590.71 4p 4Gy, — 7d H, 1239.832 60 80656.09 4p Gy, —1d Hisy,
1211.403 1 82548.91 4p D%y, —5d" P oy, 1240.012 1 80644.38 4p Gy, — 1d *F iy,
1212.959 0 82443.02 4p Gy, — 8d *H1, 1240.029 2 80643.27
1213.149 7 82430.10 1240.877 50 80588.16 4p *Gyyy—1d *F sy,
1213.361 7 82415.70 4p D7, — 85 2F 2, 1241.189 1 80567.91 4p *F5, — 1d ‘G 31),
1214.104 3 82365.27 4p D%y, —5d’ 2G4, 1241.233 2 80565.05 4p Gy —1d Gy, ?
1214.153 40 82361.94 4p D%y, — 85 2F 51, 1241.320 10 80559.40 4p *F5, —1d G4y,
1214.350 1 82348.58 4p Dy, — 85 *F 1, 1241.548 3 80544.61 4s' 2D 5, —5p Dy,
1217.180 100 82157.12 4p D'y, — 85 *F 4, 1241.588 10 80542.02 4p *F3., — 1d *Hay,
1217.692 1 82122.57 1241.827 1 80526.51 4p ‘¥, —1d*Fy,
1220.530 3 81931.62 4p D%y, — Td 4P 1, 1242.099 30 80508.88 4p 2G5y, — 7d Hyy,
1220.950 1 81903 .44 4p D%y, — Td *F 30, 1242.627 6 80474.67 4p *Fy, — 7d *Gay,
1221.213 1 81885.80 4p D%y, — 65’ *Pou, 1243.093 75 80444.50 4p 4GSy, — 85 *F iy,
1221.289 1 81880.70 DG = Td2C 1243.126 6 80442.37
1221.992 40 81833.60 4p 4G%y,— Td*F 1y, 1243.345 1 80428.20 4p *F5., —1d*F .y,
1222.220 1 81818.33 4p *F%, — 95 *F 51, 1243.622 3 80410.29 4s4F 1, — 2Ga,
1222.395 20 81806.62 4p Doy, — 85 4F 14, 1243.848 5 80395.67 4p 4Gy, — 7d Gy,
1222.678 1 81787.68 4p 4G5y, — 85 2F 2, 1244.104 3 80379.13 4p 3Gy, — 1d *Fyu,
1222.989 1 81766.88 524F 31, — 5 4D%, 1244.255 5 80369.38 4p 4Gy, —5d' 2 Fyyy,
1223.466 2 81735.00 4p 4Gy, — 85 2F 5, 1244.560 50 80349.68 4p %Gy, — 85 4F oy,
1223.643 5 81723.18 4p 4Gy, — 7d G 34y, 1244.811 1007 80333.48
1223.775 1 81714.37 4p 4G, — 7d 2G 4, 1245.977 1 80258.30
1224.033 75 81697.14 4p 4Gy, — 7d *Hany, 1246.598 150 80218.32 4p 'G5y, — 85 'Fu,
1224.268 1 81681.46 4p 4Gy, — 7d 2F 34, 1247.333 20 80171.05 $24Fy,— v4F%,
1224.839 2 H? 81643.38 4s' 2D 11, —5p D%y, 1247.509 6 80159.74 4s*Fay,— 2°G3y,
1226.628 25 81524.31 45 4F 41, — 258G, 1247.568 1 80155.95 4p 2K, — 95 'Ky,
1227.267 15 81481.86 4p 4Dy, — 85 *F o1, 1248.413 9 80101.70 4p ¥, —7d Gy,
1227.491 5 81466.99 4s2F g1, — 24Gu, 1248.467 10 80098.23 4p 4G5y, — 85 1y,
1228.581 0 81394.71 4s' 2D g1, — 5p D%, 1248.844 4 80074.05
1229.684 10 81321.70 24F 3, — v4F%, 1249.101 100 80057.58 4p *Fy), — 1d 4G5y,
1230.116 8 81293.15 4p 4Gy, — 7d 4G 41y, 1249.213 8 80050.40 4p *Fhy, —Td *F 4y,
1230.367 1 81276.56 4p 4Gy, — Td 4F 34, 1249.369 3 80040.40 4p ¥, — 7d Hsy,
1230.782 40 81249.16 4p 4Gy, — 7d G 5, 1250.467 6 79970.12 4p ¥y, —7d Dy,
1230.869 50 81243.41 1250.685 4 79956.18 4p *F%, —Td Doy,
1230.889 25 81242.09 4p 4Gy, — Td4F 4, 1250.901 1 79942.38
1231.041 100 81232.06 4p Gy, — Td *H sy, 1251.394 10 79910.88 4p ¥, = 1d Gy,
1232.107 1 81161.78 4p 4Gy, — 7d 4D 3y, 1251.438 16 79908.07 4p *F%y, — 85 4F ),

4p 4Gy, — 7d 4G 4, 1252.879 1 79816.17 4p D%, — 95 *Fu,
1232.773 2 81117.93 4p 4Gy, — 7d G 54, 1253.122 50 79800.69 4p 2G%yy, — 85 2F 3,
1232.886 3 81110.50 4p 4Gy, — Td 4F 4, 1253.477 75 79778.09 45 F4y,— 2Dy,
1233.036 15 81100.63 4p 4Gy, — 7d Hs, 1253.599 4 79770.33 4s1F 3, — 2D,
1233.250 150 81086.56 4p 4G%y,— 7d He, 1254.290 2 79726.38 4p Doy, — 5d' 2Py,
1233.484 10 81071.18 4p D%y, — 85 *F 1), 1254.346 00 79722.82 $24F 5, — Tp °Gyy
1233.557 100 81066.38 45 1F 4y, — 2G5y, 1254.471 1 79714.88 4s'' 4P 1, — 5p D3y,
1234.092 0 81031.24 4p 4G %1y, — 85 2F o1, 1254.721 50 79698.99 4p *F5,, — 85 *F 1),
1234.375 4 81012.66 4p 4G%y,— 7d 2D sy, 1254.978 7 79682.67 4p 1F5., — 85 2F 4,
1234.659 1 80994.02 1255.034 8 79679.12 4p 2G5y, — 85 2F 1y,
1235.069 6 80967.14 4p G5y, — 7d *G 54y, 1255.335 6 79660.01 4p 2G5y, — 1d Dy,
1235.112 20 80964.32 4p *G%1;,— 85 *F 11, 1256.029 5 79616.00 $24F 40, — Tp 4G50, ?
1235.405 10 80945.12 45 4F 3, — 2G%y, 1256.187 6 79605.98 4p 2Gyy — 7d °G 4,
1236.474 0 80875.13 4p D%, —6s' Py, || 1256.459 00 79588.75 4p Gy, — 1d *H oy

806




TABLE I.

Lines of Ni 11 —Continued

A(vac) Intensity| Wavenumber Transition A(vac) Intensity | Wavenumber Transition
1256.708 1 79572.98 4p 2G'y1y, — 1d *F 3y, 1287.329 15 77680.22 4p 2Dy, — 85 2F 31,
1256.764 1 79569.43 1287.432 8 77674.00
1256.905 6 79560.51 4p *F,—1d Dy, 1289.024 9 77578.07 4p 2F %y, — 7d 4G 41,
1256.930 40 79558.93 4p K, —8s 1F 1y, 1289.298 3 77561.59 4p 2F%y, — Td 4F 34,
1257.116 8 79547.15 4p 4G, —8s *F 31y, 1289.354 7 77558.22 4p 2G’y, — 5d’ 2G 3,
1257.829 2 79502.06 4p D%y, — 7d D2y,
1258.303 00 79472.11 4p 4G, — 5d' 2F 34, 1289.369 11 77557.32 4p 2F %1, — 85 2F 14,
1259.506 1 79396.21 1289.513 2 77548.66 4s'' 2P oy,— 5p D1y,
1259.886 1 79372.26 4p ¥, —5d" 2G5y, 1289.656 6 77540.06 4s4F 3, — 26F%,
1261.068 1 79297.87 4p 2Gy,— 7d Hsyy, 1289.682 1 77538.49 4p 2F %y, — 7d 2D 54,
1261.786 12 79252.74 4p *Fy), — 85 *F 3y, 1290.442 1 77492.83 4p 2F%y, — 1d 4G 31,
1261.975 10 79240.87 4p ¥, — 1d G 4y, 1290.908 4 77464.85 4s4F 1y, — 2 F%u,
1262.239 8 79224.30 4p 4F%,— Td*F 3, 1291.251 10 77444.28 4p Doy, — 6d *F 11,
1262.979 2 79177.88 4p 4F%y, —5d' 2F 34, 1291.614 10 77422.51 4s4F 21, — z5F%,
1263.294 100 79158.14 4p *F%), — 8s 4F 4, 1292.033 2 77397.40 4p 4Dy, — 6d 2D 21,
1265.157 14 79041.57 4p *F %, —8s *Fuyy, 1292.224 2 77385.96 4p 4G4, — 6d H 54,
1266.065 1 78984.89 454F 5,,— 2°D3y, 1292.331 6 77379.56
1266.608 8 78951.02 4p 2F%, — 7d D o, 1292.669 5 77359.32
1267.478 6 78896.83 4p 2F, — 1d G 4y, 1293.232 5 77325.65 4p2D7, — Td 2D 54,
1268.007 8 78863.92 4p 2F 3, — Td 2F 3, 1293.533 6 77307.65 4p D%, — 6d 4D 1y,
1268.359 2 78842.03 4s 4F 3,,— 2Dy, 1294.500 10 77249.90 Ap 2D %y, — Td 4P 1),
1269.059 1 78798.54 4s 4F 31, — zF%,, 1294.968 2 77221.98 4p 2D%1;, — Td *F 34,
1269.917 2 78745.30 4p *G 1/, — 85 1F 1y, 1296.126 1 77152.99
1270.061 1 78736.37 s24F 4, — Dy 1296.950 13 77103.97 4p D%y, — 6d 4D 21,
1270.180 15 78729.00 4p 2G'py,— 85 2F 3y, 1297.087 2 77095.83 4p D%y, — 6d 4F 54,
1271.993 1 78616.78 4s'" 4P 5,—5p Dy, 1297.417 3 77076.22 4p D51, — 6d 4P o1,
1272.080 1 78611.41 4p D1, — 1d D 2y, 1297.442 1 77074.74
1272.634 2 78577.19 1302.246 10 76790.41 4s"" 2P 11, —5p D%,
1273.488 2 78524.49 4p D%y, — 1d*F 3, 1302.603 1 76769.36 4p 4Gy, — 6d 2D 11,
1273.717 1 78510.37 4p 2Gh;,— 85 *F gy, 1303.078 4 76741.38 4p D%, — 6d 4P 1),
1274.180 2 78481.85 4p D%y, — Td *F 2, 1303.170 2 76735.96 4p D%, — 6d 4 F 31,
1274.270 100 78476.30 454F g, — 2zFy, 1303.237 00 76732.01 4p 4G %1, — 6d2G 34,
1274.802 10 78443.55 4p 2F %, — 7d ?G 31, 1303.283 5 76729.30 4p2F%1,— 85 4F 31,
1275.640 10 78392.02 4p 4F%:, — 85 *F 3, 1304.555 1 76654.49 4p2F3.,—5d' *F 3,
1276.602 2 78332.95 1304.594 10 76652.20 4p 4G %1, — 6d 4G 4,
1276.859 1 78317.18 4p 4F%,;,— 5d' 2F 34, 1305.083 6 76623.48 4p 2F%,— 85 4F 1),
1277.086 1 78303.26 1305.169 25 76618.43 4p 4G, — 6d *H 34,
1277.243 20 78293.64 4p D%y, — 6d D g1, 1306.279 4 76553.32 1p 4G, — 6d 4G 31,
1277.344 1 78287.45 4p 2G%y;, — 1d G ), 1306.528 1 76538.73 4p 4G, — 6d2G 41,
1277.617 1 78270.72 4p 2G%1;y— Td *F 3, 1306.621 6 76533.29 4p *D%,— 152 F 31,
1277.725 2 78264.10 1307.146 10 76502.55 4p 4G5, — 6d2F 31,
1277.967 18 78249.28 4p D%, — 1d 2P oy, 1307.276 50 76494.94 4p 4Gy, — 6d *H ),
1278.637 100 78208.28 4s4F3,— zFu, 1308.714 8 76410.89 4p D1, — 85 4F ),
1279.400 1 78161.64 4p D%y, — 6d 2F 1), 1308.869 16 76401.84
1281.056 1 78060.60 4p 2D, —5d" F ., || 1309.079 0 76389.58 4p D%, — 85 *F 31,
1281.609 5 78026.92 4p 4F %, — 65" 4P 54, 1310.358 1 76315.02 4p 2D%:,— 5d’ 2F 31,

4p M, —5d'"" F 1y, || 1310.457 15 76309.26 4p D%,— Ts *F ),

4p D%y, — 6d 2 F 3/, 1311.152 1 76268.81 4p 4F%1,— 6d?H 1),
1281.704 4 78021.13 4p D%, — 6d P o), 1311.365 5 76256.42
1281.723 12 78019.98 4p 2F %, — 85 2F 31, 1313.403 7 76138.09 4p 4Ghj, — 6d4G 41y,
1281.834 50 78013.22 454F 2y, — 2°F%;,? 1313.903 2 76109.12 4p 4G, — 6d *F 31,
1282.179 2 77992.23 4p D%, — 6d *F 5, 1314.771 12 76058.87 4p 4Gy, — 6d 4G 51,
1282.732 1 77958.61 1314.847 12 76054.48 4p 4Gy, — 6d 4F 41,
1282.825 10 77952.96 4p D%, — 6d *P 1, 1315.255 70 76030.88 4p 4G%),— 6d *H3),
1283.399 12 77918.09 4s4F yu,— zF0, 1315.558 3 76013.37 4p Gy, — 6d 2D 54,
1283.731 3 77897.94 4p 2Fi1;,— 1d D s, 1316.502 4 75958.87 4p Doy, — Ts *F 11y,
1284.327 25 77861.79 4p D%, — 6d *F 4, 1317.045 6 75927.55 4p *G%1),— 6d 4G 51/,
1286.338 50 77740.06 4p D%y, — 6d D 3/, 1317.122 10 75923.11 4p 4G%1;,— 6d *F 41,
1286.396 3 77736.56 4p D%y, — Ts *F 21y, 1317.220 500 75917.46 3d D 5, —4p' " 2F,
1286.561 50 77726.59 4p D%y, — 6d P 2, 1317.531 15 75899.54 4p 4G5, — 6d H 54,
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1318.017 100 75871.55 4p 1G%,,—6d *He, 1351.862 35 73972.05 4p Gy, — s 2F ),
1319.310 8 75797.20 4p 4Gy, —6d 4G 51y, 1352.237 10 73951.53 4p 2 Fp1,— 6d 2D 1)y
1320.799 0 75711.75 4p 4G, — 6d F 1, 1353.606 8 73876.74 4p *Fou, — 75 F s,
1321.432 3 75675.48 4p 4F%,—6d *G 31, 1353.821 15 73865.01 4p 3G, — 75 2F oy,
1321.704 2 75659.91 4p D11y, — 75 *F oy, 1354.023 2 73853.99 4p *F%:,— 75 2Fay,
1322.825 2 75595.79 4p 4 F %), —6d 4G 1), 1355.849 10 73754.53
1323.107 1 75579.68 4p 4G, —6d D sy, 1356.318 5 73729.02 4p 4G, — Ts *F 31,
1323.417 25 75561.97 4p 4F%,—6d Hsyy, 1356.469 20 73720.81 4p 2F351,—6d *G 4y,
1324.475 25 75501.61 4p *Gyy,— 6d2G 41y, 1356.653 9 73710.82 4p ¥, —Ts4F 1,
1325.105 1 75465.72 4p 2Gyy),— 6d*F 1), 1357.132 11 73684.80 4p 2F31, —6d *F 3,
1325.242 1 75457.92 4p *Guyy—6d Ha, 1357.371 5 73671.83 4s"' 2Py, — z2D%,
1325.359 100 75451.25 4p %Gy, — 6d s, 1358.475 25 73611.95 4p D%y, —6d D s,
1325.691 4 75432.36 4s"" 2P 11,—5p D%, 1358.992 15 73583.95
1326.292 7 75398.18 4p *F,—6d *G s, 1360.956 14 73477.76 45" D1y, — 24D,
1326.548 11 75383.63 4p 4 F5,— 6d°G 4, 1361.757 5 73434.54 4p *F,—Ts Fa,
1326.623 12 75379.37 4p *Gyy, — 6d2G 31y, 1361.885 50 73427.64 4s' Doy, — z4D%y,
1327.187 3 75347.33 4p 2D, —5d" 2D 2y, 1362.926 20 73371.55
1327.319 20 75339.84 4p 4 Fy, — 6d Haryy 1363.421 3h 73344.92 4p D%, — 6d *F 1,
1327.730 8 75316.52 4p ?F%,;,—8s *F s, 1363.540 2 73338.52 4s"" " 2G 4y, —5p 2F5,,
1327.755 50 75315.10 4p 2G1,— 6d 2H 41, 1363.617 2 73334.37 4s"" 4P 1y,— z DYy,
1328.847 3 75253.21 4p D%, — Ts4F 31, 1363.861 1 73321.25
1328.964 25 75246.58 4p 4F, — 6d 4G 21, 1364.067 25 73310.18 4p ¥, — Ts 4F 4,
1329.857 13 75196.05 4p 4F, —6d *F 14, 1364.202 25 73302.93 4p 2F%.,—6d 2F 3./,
1331.264 9 75116.58 4p 4G, — Ts4F 1), 1364.440 1 73290.14
1332.706 1 75035.30 4p 4G, — 6d D 31, 1364.505 20 73286.65 4s" ' 4P oy, — z D%y,
1332.766 6 75031.92 4p 4G, — T 4F o), 1364.793 2 73271.18 4p2D%,, —6d 2P 1.,
1332.808 1 75029.56 4p Dy, —5d' 2F o4, 1365.048 25 73257.50 4p 2F%.,—6d G 3,
1333.171 3 75009.13 4p 4G, — 75 2F 31, 1365.760 4 73219.31 4p4F5.,— 75 4F 2y,
1334.101 10 74956.84 4p *F%,—6d?D 1), 1366.947 5 73155.72 4p2F5.,— 15 2F 54/,
1334.287 12 74946.39 4p 4 F%, —6d*G 41, 1367.067 20 73149.30 4s" ' 2P gy, — z2D%y,
1334.320 1 74944.54 1367.394 1 73131.81 4p 2G1), — 6d G 4,
1334.656 1 74925.67 1368.171 10 73090.28 4p 2Dy, — 6d 2F 5y,
1334.689 1 74923.82 1369.560 1 73016.15
1335.203 400 74894.98 3d>D yy,—4p" " 2F%y, || 1369.651 20 73011.30 4s"" 4P 1y, — z4D%y,
1335.779 18 74862.68 4p *F%,, —6d*F 4, 1370.136 500 72985.46 3dDy,,—4p’ 2P,
1336.201 2 74839.04 4p ¥, —6d Hs., 1370.549 25 72963.46 4s""4Poy,— z D%y,
1337.958 15 74740.76 4p 4F%,—6d*D 3, 1370.804. 4 72949.89 4p D%y, — 6d 2Py,

4p 1F2, = 6d G 5y, 1371.733 1 72900.48 4p 2Gy;, — Ts 2F gy,
1338.195 10 74721.52 1373.746 4 72793.66 3d?D 11, —4p’" 4S°,
1338.402 1 74715.97 4p ¥, —6d*Fay, 1374.075 150 72776.23 3dD i, —4p' 2So,
1339.221 3 74670.27 4p 21, — 6d %G 3y, 1375.822 50 72683.82 45" 2Py, — 2 D%,
1339.394 1 74660.63 4p G, —6d D2, 1377.001 10 72621.59 '
1339.487 3 74655.45 4p 1F%, —6d *F 51, 1377.912 7 72573.57 4p ¥, — 75 *F 3,
1340.007 15 74626.48 4p 4Gy, — 15 *F g, 1378.578 1 79538.51 4p 2 Fip1),— 6d D gy,
1340.374 20 74606.04 4p 2F%,,—6d *H 41, 1379.586 50 792485.51 45"’ "P../;— z4D%,,
1341.226 00 74558.65 4s""" 2G 31, — 5p 2F %), 1379.980 12 72464.82 4s" Doy, — 274Gy,
1342.242 20 74502.21 4p 3G, — 5 F 41y, 1380.440 9 79440.67 :
1343.544 10 74430.01 4p *G31), — 6d %G 41, 1380.793 20 72422.15 4p D31, — 6d D sy,
1343.642 2 74424.59 ll[):FE;.,z—()([:Dg.,z 1381.295 200 792395.83 3d?D 1, —4p’' 2 )o('“”z
1344.196 2 74393.91 4p 2Giy, —6d 2F 54, 1381.423 6 79389.12 524F 41, — 6p 2Gau,
1344.334 1 74386.28 4p 2G%y, —6d *H 4y, 1381.694 4 79374.92 3d 2D sy, —4p" " D%y,
1344.614 50 74370.79 4p 4G5, — 15 *F 4y, 1382.695 2 79322.53 4p 2F%1,—6d 4G 31,
1345.882 50 74300.72 3d?D .y, —4p' 4SS, 1383.356 1 79287.97
1346.334 1 74275.77 4p 4G )y, — Ts4F o), 1383.966 00 72256.11 4s"2D 1y, —4p 4G,
1348.333 30 74165.65 4s' 2D 5y, — 24D5%y, 1384.327 12 79937.97 4p2F%,— 6d 1F ),
1349.594 00 74096.36 4p Gy, —6d Hsu, 45" Py, — 24D,
1349.791 12 74085.54 4p ¥, —6d 4G 4, 1385.179 1 72192.83
1350.256 5 74060.03 4p 4F%y,— Ts4F 1, 1385.216 6 72190.91 4p 2Fy,— 75 *Fau,
1350.321 10 74056.46 4p *Fi31,—6d *F 3, 1386.063 1 72146.79 4s'"'2G 4, — 5p 4F%),
1351.287 10 74003.52 4s' D, — z4D%, 1387.745 10 72059.35 4p2D%,,—6d*P 1,
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TABLE I.

Lines of Ni11 — Continued

A(vac) Intensity| Wavenumber Transition A(vac) Intensity | Wavenumber Transition
1387.851 5 72053.84 4p D%, — 6d *F 3., 1439.352 8 69475.71
1388.796 1 72004.81 4p 2Dy, — 6d 4P oy, 1443.080 13 69296.23 4p'" Py, —5d"" D1y
1391.761 2 71851.42 4p D%y, — 15 2F 3, 1443.838 10 69259.85 4p"" 4P, — 5d"" D o,
1393.330 100 71770.51 3d?D s, —4p' D%y, 1444.940 1 69207.03
1393.867 1157 71742.86 4p 2F %, — 15 2F 1, 1445.098 13 69199.46 3d 2D y,—4p' Dy,
1396.695 10 71597.59 4s" Doy, — z4F%, 1445.460 14 69182.13
1396.790 14 71592.72 1446.589 20 69128.13 3d 2D 11,—4p'' D%y,
1397.480 2 7155737 4s""" 2G 31, — 5p 4Gy, 1450.005 14 68965.28 3d?D i, —4p' 2Py,
1397.858 2 71538.02 4s'" 2Py, — z2F%y, 1452.558 15 68844.07
1398.009 5 71530.30 4p 2D’y — Ts 2F o), 1453.359 15 68806.12 4p' 2D%.),—5d"" 4Py,
1398.612 40 71499.46 4s'" 4Py, — zD%y, 1454.292 2 68761.98 s24F3.,,—5p" " 2Dy,
1398.758 16 71492.00 1454.852 200 68735.51 3d 2D sy, — 4p' D%y,
1399.026 80 71478.30 3d2D y,,—4p'' 2Py, 1456.913 16 68638.28
1399.361 12 71461.19 1457.359 5 68617.27
1400.644 30 71395.73 s24F 41;,— 6p 4Fuy, 1457.863 4 68593.55 ip' 2F%y,—5d"" 4Dy,
1402.379 20 71307.40 1458.170 4 68579.11 ip' D%, — 5d G 31,
1406.970 7 71074.72 §24F 41,— 6p 4G5y, 1458.342 4 68571.02 4p' 2Dy, —5d"" 4P o1y,
1408.796 10 70982.60 1459.459 4 68518.54
1409.612 15 70941.51 1459.611 1 68511.40
1410.219 4 70910.97 4p 2F%y,— Ts 4F 3, 1459.640 1 68510.04 4p D%y, — 5d 4G 2y,
1411.071 100 70868.16 3d2D ., —4p'' 2Dy, 1459.715 12 68506.52 4p' 2F%y,—5d'" D3y,
1412.868 30 70778.02 3d2D sy, —4p"" D%y, 1459.809 9 68502.11 4p D%y, — 5d 2F 31,
1413.679 10 70737.42 1460.078 6 68489.49 4p D%, — 5d 4F 51,
1414.299 15 70706.41 3d2D ., —4p' D'y, 1460.136 1 68486.77 4p 4Dy, — 5d 4G 4,
1414.444 1 70699.16 1460.312 1 68478.52 4p D'y, — 5d 2P o),
1415.728 20 70635.04 3d Dy, —4p' D%y, 1460.408 2 68474.01
1415.846 1 70629.15 1461.840 8 68406.94 4p'" 4P%,,— 7d D 11,
1416.060 12 70618.48 1462.482 8 68376.91 4p ‘D%, — 5d 2P 11y,
1416.660 0 70588.57 4p 2D’1y, — 15 4F o4, 1462.944 20 68355.32 4p D%, — 5d 4F 1),
1417.007 10 70571.28 4p D%, — Ts 4F 31, 1463.113 14 68347.42 s24F 21,—5p"" 4Dy,
1417.553 1 70544.10 4s"" 4P 1, — z4F%, 1464.301 8 68291.97
1417.699 10 70536.83 4s"" 4Py, — 249Gy, 1464.369 10 68288.80
1420.674 5 70389.12 4p'' 4P%;,—5d"" Py, 1467.265 60 68154.01 3d 2D 31, —4p' 2Dy,
1420.843 18 70380.75 4p'"' 4P, —5d" 4P 2y, 1467.637 10 68136.74 4p' 2D, —5d"" 4D o),
1421.913 1 70327.79 4p'' 4P%,,—5d" P, P =
1422.320 8 70307.67 1467.694 10 68134.09 4p' 2D%y,—5d"" Doy,
1423.212 16 70263.60 3d2D 11,—4p' ' 2D%y, 1467.762 100 68130.94 3d 2D »1,—4p' 2F5,
1423.786 11 70235.27 s24F 31,— 6p *F'u), 1468.268 30 68107.46 4p D%, — 5d 4P 1),
1423.994 1 70225.01 1468.465 25 68098.32 4p D%, — 5d *D 31/,
1424.890 3 70180.86 4p"' 4Py, —5d"" ‘P oy, 1469.200 10 68064.25 4p D%, —5d D 1),
1425.025 10 70174.21 1469.601 3 68045.68 4p' 2P%y,—5d" " 4D 11y,
1425.579 6 70146.94 1469.847 1 68034.29
1425.604 3 70145.71 4p'' 4Py, —5d"" 4P oy, 1470.322 1 68012.31 s24F 21,—5p"" D%,
1426.783 5 70087.74 1470.386 2 68009.35 4p' 2P%y,—5d"" Doy,
1427.448 1 70055.09 1470.666 5 67996.40 4p' 2D%,),—5d" " *F 11,
1427.782 10 70038.70 1471.466 10 67959.44 s24F 11,—5p"" Doy,
1431.270 8 69868.02 4p'' 4P%y,—5d' " P 1y, || 1471.961 1 67936.58 4p D%y, — 5d 2P o1,
1431.492 25 69857.18 s24F 41,—5p'" D%y 1472.571 10 67908.44 4p D91, — 5d *F 1,
1433.745 1 69747.41 4p'" 4P, —5d" Dy, || 1472.835 5 67896.27 4p' 2D%,;,— 8s 2F 51,
1433.893 I 69740.21 1472.889 2 67893.78 s24F 41, — 4f 4G5y, ?
1434.317 1 69719.59 1473.249 1 67877.19 4p' 2Dy, — 7d 2D oy,
1434.373 12 69716.87 4p'' 4P%,, —5d'" Dy, || 1474.312 1 67828.25
1434.493 14 69711.04 4p'' 4P, —5d"" D y,? || 1474.597 4 67815.14 4p 4G, — 5d H 51,
1434.546 12 69708.46 4p'' 4P%y;,—5d"" Dy, || 1474.901 2 67801.16
1434.688 1 69701.57 4p'" P, —5d"" *F 1y, || 1474.910 1 67800.75 4p' 2P%,—5d"" 4F g,
1434.837 1 69694.33 4p'' 4P, —5d"" P oy, || 1475.270 3 67784.20 s24F 11, —5p’ ' D7
1435.348 5 69669.51 45 4Py, — z4F%, 1475.645 il 67766.98 4p¢ 2Py, —5d' L4y
1436.165 50 69629.88 4p'' *P%),—5d"" Dy, || 1475.734 3 67762.89 $22G 4, —9Ip *Fyy,
1439.094 8 69488.16 1475.801 2 67759.81 4p' 2P%y,—5d"" 4P oy,
1439.283 1 69479.04 4p'' 4P%,—8s2F 54, 1476.043 25 67748.70 4p D%y, —5d *D oy,
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TABLE .

Lines of Ni11 —Continued

A(vac) Intensity| Wavenumber Transition A(vac) Intensity| Wavenumber Transition
1477.063 1 67701.92 4p' 2P%y, —8s4F 11, 1502.150 75 66571.25 3d 2D s, —4p'' Py,
1477.227 4 67694.40 3d 2D ., —4p' 2F%), 1502.669 20 66548.25 4p 4Gy, — 5d 4F 41,
1477.264 1 67692.71 s24Pyy,—4f " D%y, 1503.123 7 66528.15 s24F 4,— wiFu,
1479.443 10 67593.01 4p D%, — SAAF 24, 1503.209 12 66524..35 4p 4G, — 5d 4G 51,
1480.274 4 67555.06 1504.485 75 66467.93 4p ‘G, — 5d *Hsy,
1480.331 30 67552.46 4p' 2D%, —5d" " 4D sy, 1504.590 5 66463.29 4p'" Doy, —5d"' 2P oy,
1481.091 75 67517.79 s24F 41, —5p' 2F%y, 1505.642 13 66416.85 4p 4G'sy), — 5d 4F 41,
1481.210 9 67512.37 1506.184 16 66392.95 4p 1G5, — 5d 4G 51/,
1481.560 15 67496.42 4p'' 4P%,—5d' 2P 1, 1506.585 25 66375.28

s24P 1, —4f "' 4D, 1506.851 7 66363.56
1481.744 15 67488.04 4p'' 4Py, —5d' 2P ), 1506.968 10 66358.41
1481.883 12 67481.71 4p'' 4P%y,—5d’ 2D sy, 1506.995 5 66357.22 s24F 31, — 5p' 2F3%,
1481.898 4 67481.03 4p 4Dy, —5d 2P 1, 1507.465 18 66336.53 4p 4G5, — 5d *Hsy),
1481.982 10 67477.20 4p D%y, —5d 4P oy, 1507.961 15 66314.71 §22G 41, — 8p 2G'y),
1482.240 100 67465.46 4p’ 2D%;,—5d"" Dy, 1508.249 10 66302.05
1482.393 8 67458.49 3d 2D ., —4p' 2Py, 1508.262 7 66301.48 4p'' D%, — 1d 2G 3.y,
1483.277 40 67418.29 1508.315 10 66299.15 4p 4G, — 5d 4G 3y,
1483.554 15 67405.70 4p D%, —5d D ), 1508.352 7 66297.52
1483.760 1 67396.34 1508.498 4 66291.10 4p 4G, — 5d 4D 3y,
1484.227 25 67375.14 4p'' 4Py, —5d' 2P oy, 1508.816 100 66277.13 4p 4G5y, — 5d *Hg),
1484.592 1 67358.57 4p'' 1P%, —5d' 2G 3, 1509.113 1 66264..09 4p'' D%y, —5d" ' 4P 14,
1485.185 10 67331.68 4p"" 4P%, —5d" 2D 1y, 1509.308 12 66255.53
1485.375 60 67323.07 4p' 2P, —5d" " Dy, 1509.345 8 66253.90 4p'’ Dy, —5d' "' 4P oy,
1485.987 2 67295.34 4p' 2D%, —7d 2D sy, 1509.602 4 66242.62 4p' D%, — 1d *D s,
1486.372 5 67277.91 4p'" 4Py, —6s"" 4P gy, 1509.767 100 66235.39 4p' 2F%, — 5d' %G 31/,
1486.668 7 67264.51 “4p D%, —5d *F 34, 1510.067 1 66222.23 4p 4G5, — 5d 2F 3y,
1487.242 50 67238.55 4p'' 4P%, —8s4F 3, 1510.232 16 66214.99
1487.438 5 67229.69 1510.366 4 66209.12 4p Gy, — 5dF sy,
1487.455 6 67228.92 3d 2D 1y, —4p' 2D%y, 1510.690 3 66194.92 4p *F%, — 5d2G 31,
1487.778 5 67214.33 1510.741 5 66192.68 4p'' D%y, —5d"" 4P 1),
1487.970 2 67205.66 1510.859 75 66187.51 3d 2Dy, —4p' 2F%,,
1488.109 1 67199.38 1511.185 8 66173.23 s24F 3,,,— 5p' 2F%,),
1488.730 16 67171.35 4p D%, —5d P, || 1511.314 3 66167.59 4p' 2F,— 65" 2P
1488.845 5 67166.16 4p' D%, —Td 4F 4, 1511.467 10 66160.89
1488.896 100 67163.86 4p'’ 4P%.,—5d’ 2F 2y, 1512.237 1 66127.20 s24P 1, — s D%y,
1489.079 35 67155.60 4p'' 4Py, —5d' 2F 5, 1512.742 11 66105.12 522G 31, — 8p 2G%y,
1489.729 5 67126.30 4p 4G%),—5d 4G 24, 1513.016 11 66093.15 s24Psy,— s4D%,
1490.262 7 67102.29 24P, — 02D%, 24P 1, — 6f *P%),
1491.176 5 67061.17 1513.550 1l 66069.83 4p 4F %y, — 5d 4G 2,
1491.308 4 67055.23 4p 4G5, —5d 4G 3y, 1513.783 15 66059.67 4p"" DYy, —5d" ' 4F 2y,
1491.588 4 67042.64 4p'' 4P%,, — 65" 4P 1), 1514.222 50 66040.51 4p' 2F%,,—5d’ 2F 5y,
1491.776 6 67034.19 4p'' 4Py, —6s'' 4Py, 1514.336 10 66035.54
1491.823 3 67032.08 4p 4G, —5d 2G 41, 1514.372 80 66033.97 §22G 41,— 6p' 2F%,,
1491.899 40 67028.67 4p 4G%1;,—5d *H 3, 1514.411 17 66032.27
1493.022 5 66978.25 4p 4Gy, —5d 2F 34, 1514.552 5 66026.12 4p'"' Dy, —5d' " 4F 1y,
1493.315 2 66965.11 4p 4G1,—5d *F 2, 1514.633 6 66022.59
1494.151 50 66927.64 4p 4G, —5d *H 4y, 1514.644 2 66022.11
1494.236 6 66923.83 4p'" 4Poy,—5d’' 2P oy, 1514.856 8 66012.87 4p' 2P, — 1d *D 2y,
1494.701 10 66903.01 s24P sy, — w2D%y, 1515.157 15 65999.76 s24Py,— s Dy,
1495.383 40 66872.50 4p'' 4P%y,—6s"" 4Py, 1515.269 25 65994..88 4p 2Gy, — 5d 2G 4y,
1495.570 20 66864.14 4p'" 4P, —6s"" 4Py, 1515.329 8 65992.27 4s' 2D yy,— 2z D%y,
1496.308 10 66831.16 4p'' Poy,—6s"' 2Py, 1515.518 5 65984..04 4p"" Doy, — 5d"" 4F 14,
1496.409 2 66826.65 4p'' 4Py, — 65’ 1P oy, 1515.692 1 65976.46 4p"" Doy, — 5d"" 4P oy,
1496.463 1 66824.24 4p' D%, —7d 4D 54, 1515.791 30 65972.16 4p 4F%y,—5d *H 3,
1498.734 I 66722.98 4p 4F %1, —5d *H 44, 1515.625 40 65970.68 s24Pyy,— D%,
1499.704 15 66679.82 4p 4G, —5d 4G 41, 1516.048 17 65960.97 4p' 2Py, — 65" 2P g,),?
1500.437 200 66647.25 3d 2D y,—4p' 2Dy, 1516.215 50 65953.71 4p"" D%y, — 5d' " 4F 34,
1500.651 7 66637.75 4p 4G, —5d 4 F 34, 1516.503 3 65941.18 4p 2G%),— 5d 2F 3y,
1501.885 20 66582.99 4p'' Poy,—4s" 1Py, 1517.449 25 65900.07 4p 4F%:,— 5d 4G 34,
1501.962 6 66579.58 3d2D ., —4p'" 4Py, 1517.480 40 65898.73 4p 2G5y, — 5d 2G 3,
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TABLE 1.

Lines of Ni 11— Continued

A(vac) Intensity| Wavenumber Transition \(vac) Intensity | Wavenumber Transition
1517.894 100 65880.75 4p 2G'yy, — 5d Hsy, 1533.669 17 65203.12
1517.984 15 65876.85 4p *Fiyy, —5d G 4, 1533.885 12 65193.94 4p’ 2Dy, —5d’ 3Gy,
1519.371 40 65816.71 $2 Py, — 5D%, 1533.991 20 65189.43 4p 2 Fiy, —5d 2G gy,
1519.513 15 65810.56 1534.424 5 65171.03
1519.745 4 65800.51 4p’ 2Dy, —5d’ 2Py, 1234.484 2 G3Lanis
1519.935 100 65792.29 4p' *Fo, —5d' Gy, ? || 1534.546 11 65165.85 4p ¥, —5d 2F 4,
1520.008 2 65789.13 1534.628 1 65162.37
1520.077 4 65786.14 4p' 2P, —4d' ?P,y, || 1534.861 10 65152.48 4p ¥y, — 5d 1o,
1520.168 14 65782.20 4p 4Gy, —5d 4G ), 1535.083 2 65143.06
) 0 T 1535.477 12 65126.34 4p' 2Dy, — 65" 2Py,
1520.392 30 65772.51 4p 4F5, —5d *Hau, 1535.961 15 65105.82 522G 4y — A 112G,
1520.467 40 65769.27 4p 2GSy, —5d H 1536.051 30 65102.00 4p’' 2P, —5d’ 2P .,
1520.932 10 65749.16 4p’ 2F5,, —6s' Py, || 1536.118 15 65099.17 4p 4F,, —5d Dy,
1520.944 20 65748.64 4p’ 2D7,,—5d D1y, || 1536.367 1 65088.61
. T . 4p’ " Dy, —5d' Ay, || 1536398 20 65087.30 4p' 2P3.,—5d' 2Dy,
1521.596 15 65720.47 4p "F51, — 5d 4G oy, 1536.717 15 65073.79 4p’ Dy, —85F 41,
1521.673 18 65717.14 $22G g, — 02G, 1536.746 25 65072.56 3d2D ., —4p"" ‘P,
1521.889 12 65707.81 4p’ D', —6s' 2P, ||1536.779 10 65071.16
1521.992 10 65703.37 4p' DSy, —6s' Py,  |[1536.944 12 65064.18 3d2D ., —4p" *P3y,
e ) _ 1537.038 12 65060.20 4p 2F5,, —5d *H ),
1522.517 0 65680.71 4p D5, — 652 F ), 1537.216 20 65052.67 s24P,, — 0iFh,
1522.569 30 65678.47 4p" 2F, —8s4F 4, 1537.322 2 65048.18
1522.691 10 65673.21 4p' 2Py, —5d' 2Pyy,  |[1537.477 15 65041.62 522G 40, —4f "' 2F3yy,
1522.846 12 65666.52 $24F 4, —5p' 2Dy, |[1537.776 1 65028.98
1537.859 25 65025.47
1522.990 11 65660.31 4p Fy,—5d F o, o
1523.102 3 65655.48 1538.022 6 65018.58
1523.160 6 65652.98 | 4p’’ Dy, —5d' D, ||1538.388 30 6500311 » o
1523.278 30 65647.90 s21Py., — v'Fi, 1538.483 30 64999.09 4[: , ;[)?.,, = 5(1, :l‘ 312
1523.897 15h 65621.23 4p" 2Py, —5d’ 2Dy, 1538.567 4 64995.54 4p .~D-_v =0 _ 1F,,
1538.722 0 64989.00 4p' 2P3., —5d' 2P oy,
4p"" 4Dy, —5d"" D, A ‘ 1 ac )
1524.302 50 65603.80 4p'" *Fy.,—5d' *F g, }ﬁgggé f 213%: z) 4p 4G, = 5d Fau
1524.758 4 65584.18 4p’' D5, —5d" Do, || 539,649 15 64949.87
1524.834 22 65580.91 4p’ 2Dy, —5d" *Div, |l 4539 73] 1 64946.41 4p*Gy,—5d Gy
1524.996 L 65573.94 s**Poy, = s Doy, 1539.949 2 64937.21 4p’ ?P%, —5d' Dy,
1525.422 8 65555.63 4p D, — 65 F 5, 1540015 i G 24P — i
1526.480 4 65510.19 4p"" Dy, —5d" Davy || 1540 281 2 64923.22 4p G —5d G .
1526.999 20 65487.93 4p *F), — 5dG 1), 1540.656 ] 64907 42
1527.497 15 65466.58 $21F 1, = 0D, 1540.760 35 64903.03 3G 1, —8p G,
1527.661 1 65459.55 4p" D%y, —65" Prx |[ 1540908 - 64896.80 4p' 2P — 5" P,
1527.968 18 65446.40 $24Pgy, — 54D, e " 64879.99
1328.198 s Gaddia0 . , 1541.356 1 64877.94 4p’ Dy, — 65" 4Py
15Rd-508 22 5 o 4p"" Dy, —5d’ " Dy, 1541.560 4 64869.35 4p 2G%,),—5d 2F3,
1528.703 1 65414.93 4p"" D, —8s2F sy, S . 64859.21 4" H“ b '2(’33”2
1529.148 B e 4p" Doy, =7d*Das |l 1549 094 1 64849.83 4p* Dy, —5d o,
1529.812 0 65367.51 $24F g, — wiFu, . .
1530.080 18 65356.06 4p ¥, —5d *Fay, }215522 1§ gigiéjég
1530.428 10 65341.20 $24F 51, — 5p" 2Fu, 1542.963 3 64839.78
1530.636 & CERNR 4p ‘Fu,—5d Gsve | 1545 388 1 64834.53 §24Fy,,—5p" 2Dy,
4p" P, =65 P |l 1545 401 3 64833.98
1530.663 30 65331.17 4p'' D%y, —8d Py, 1542.773 15 64818.35 4p'' 2Dy, —5d'" “Fay,
1530.995 16 65317.00 4p' D%, —5d" Dy, 1543.132 1 64803.27 4p ¥, —5d *F 2,
1531.288 3 65304.50 1543.806 3 64774.98
1531.336 1 65302.45 1544.273 3 64755.39 4p 2Dy, — 5d 2F oy,
1531.408 14 65299.38 1544.968 5 64726.26 4p 1¥5., —5d Do,
1531.640 18 65289.49 4p’ D5y, — 65" Py, |[1544.980 10 64725.76
1531.720 1 65286.08 522G 4, — 6f 2H31, 1545.408 30 64707.83 4p’ Dy, —65"" 1Py,
1531.952 16 65276.20 4p’ 2Pq,,— 65" 2Py, || 1545.453 12 64705.95
1531.972 20 65275.34 4p Dy, — 65 *Fu, 1545.717 16 64694.90
1532.741 14 65242.59 4p 13, — 5d Gy, 1545.881 5 64688.03 $24F 50, — 04D%,
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TABLE L.

Lines of Ni11 —Continued

A(vac) Intensity| Wavenumber Transition A(vac) Intensity| Wavenumber Transition
1546.053 1 64680.84 1564.273 15 63927.46 4p *F51,—5d *F 3,
1546.070 4 64680.12 4p D5y, — 65 1F 1564.389 8 63922.72
1547.337 15 64627.16 4p *F3.,—5d *G 4 1565.001 1 63897.72 4p 4F3y, — 65 2F 11,

4[) ZDC'_H/?_Sd 4H:;n/2 4‘17 "DDJ_ 1/2_5d4G31/2
1547.407 13 64624.24 $24F 0, — 0D, 1565.399 20 63881.48 4s* 1F 31, — WG,
1547513 5 64619.81 1565.970 3 63858.18
1547.547 3 64618.39 822Gy, — 022Gy, 1566.019 7 63856.19 $24F,,— v4D%,
$24F 31, — wiGhy, 1566.890 1 63820.69 4p D51, — 5d *F 1),
1548.344 16 64585.13 4p 4F5.,—5d *F 31, 1567.069 15 63813.40 s24F 0, — w 1G5y,
1548.416 7 64582.13 1567.220 10 63807.25
1549.588 1 64533.28 4p Gy, — 5d Hs 1567.298 3 63804.08 522G 31, — 8p 1Gluy,
1549.818 0 64523.71 4p'' D5, —5d"" ‘P, || 1567.323 10 63803.06
1549.964 4 64517.63 4p'" D%, —5d"" Day, || 1567.336 12 63802.53
1550.479 3 64496.20 $22G gy, —4f " 4Dy, |1 1567.370 3 63801.14 $22G3,— v?Dh,
1550.495 2 64495.53 4p ¥, — 5d *F 1), 1567.872 1 63780.72 4p' " 2Py, —5d" " 1F 5,
1550.912 10 64478.19 4p' 2P5.,— 65" *Pui, || 1567.966 4 63776.89 4p ¥, —5d *G 1),
1552.276 5 64421.53 522Gy, —4f " Gy, || 1568.698 1 63747.13 4p' " 2Py, —5d" " *F 1,
1553.012 00 64391.00 4p'' D, —5d" 4F 5y, [[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 4G4y, — 65 *Fayy,
1554.124 50 64344.93 24Py, — viP, 1569.972 2 63695.40 4p 2D, — 5d *Py ),
1554.293 8 64337.93 1570.302 10 63682.02 4p *F3y;,—5d 2 F 2y,
1554.332 8 64336.32 4p D', — 65 F 1), 1570.392 60 63678.37 s24Pyy,— v4B%,
1554.509 6 64328.99 4p'" 1Py, —6s' *Du,?  |[1570.512 3 63673.50 4p Gy, —5d 4G auy,
1555.062 2 64306.12 $24Fg,— vDjy, 1570.701 1 63665.84 4p'’ 4P%y,— Ts 2Fay,
1555.398 16 64292.23 4p'' 2P%,, —5d" 2P 11,7 || 1570.879 1 63658.63
1555.496 30 64288.18 522Gy, — 032Gy, 1571.145 12 6364.7.85
1555.585 8 64284.50 4p""" M, —6s""" Gy, || 1571162 12 63647.16
1555.957 13 64269.13 4p D%y, —4d' ¥ 3, 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 *Giyrj,—5d *F 3,
1556.997 4 64226.20 4p'' 2P%y,—5d'' 2Py, 1572.018 4 63612.50
1557.194 1 64218.07 s24P gy, —4f ' 2Dy, 1572.062 4 63610.72
1557.290 12 64214.12 4p ¥, — 5d G, 1572.540 25 63591.39 4p 2F5,,—5d *F 1y,
1557.380 1 64210.40 1572.646 4 63587.10 4p 2F5,—4d'" " 2F s,
1558.087 10 64181.27 4p ‘D, —4d"" 1F 4, 1572.993 1 63573.07
1558.443 12 64166.61 1573.071 10 63569.92
1558.501 2 64164.22 $24F4,— x4Ghyy 1574.202 18 63524.25
1558.544 5 64162.45 s 4F 11, —5p" D'y, 1574.423 100 63515.33 s2 4Py, — v'Py,
1558.597 15 64160.27 4p 2¥5., — 5d *F 31y, 1574.942 20 63494.40
1558.655 40 64157.88 1574.976 5 63493.03 4p'" Djy,—6s'" 2P g,
1559.159 18 64137.14 1575.003 16 63491.94 522Gy, — 5Dy,
1559.822 1 64109.88 4p 2F%,, — 5d *H 1575.090 15 63488.44
1560.341 6 64088.55 4p""" 2Fi,— 65" *Ga, || 1575.559 1 63469.54 4p D5y, — 5d 2 F 3y,
1560.459 25 64083.71 1575.597 9 63468.01 4p 4Gy, — 65 1F 41,
1560.517 10 64081.33 4p 4G5y, — 65 *F 1y, 1576.747 1 63421.72
1560.562 4 64079.48 1577.015 30 63410.94 s24P oy, — 0Py,
1560.796 5 64069.87 s24F 3, — w Gy, 1577.115 16 63406.92 4p D), —5d *P oy,
1560.831 15 64068.44 FAP = B4 1577.210 7 63403.10
1560.935 4 64064.17 s ¥y, — wiGsy, 1577.933 14 63374.05 4p °D'yy,—4d'" 2F oy,
1561.015 4 64060.88 $24F 1,— v Dy, 1578.865 20 63336.64 4p 4G5y, — 65 F 4,
1561.229 15 64052.10 4p 4Gy, — 65 4F 1y, 1578.990 60 63331.62
1561.733 2 64031.43 4p 4Gy, — 65 2Fyy), 1579.073 18 63328.29
1561.968 11 64021.80 522G 41, — w 2G5, 1579.563 18 63308.65 4p'" 2P}y, —5d"" 2Py,
1562.329 18 64007.00 §22G gy, —4f "' %Gy, || 1579.791 1% 63299.51
1563.111 7 63974.98 4p'' P, —5d" Py, || 1579.877 2 63296.07 4p 4Gy — 65 *F ),
1563.376 50 63964.14 s24Pyy, — v 4P, 1579.959 3 63292.78 $24F 1y, — v4D%,
1563.604 120 63954.81 $24F 41, — w D3y, 1580.588 8 63267.59 4p'" D%y, — 5d' 2Dy,
24Py, — 0Py, 1580.674 1 63264.15
1563.837 1 63945.28 1580.698 2 63263.19
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TABLE I. Lines of Ni11 —Continued
Avac) Intensity| Wavenumber Transition A(vac) Intensity | Wavenumber Transition

1581.085 6 63247.71 4p' 2F%1,—6s' 2Dy, 1594.346 35 62721.64
1581.334 25 63237.75 §24Fs.,— wiGhy, 1594.575 1 62712.63
1581.704 10 63222.95 s24F 1y, — wiGh,, 1594.703 12 62707.60 G e B
1581.826 6 63218.08 4p D%y, —4d' " 4F 15955532 1 62682.88
1582.135 % 63205.73 4p 2F5 1, —5d 4D 1y, 1595.519 8 62675.53 4p ‘¥, — 65 *F 14,
1582.373 00 63196.22 4p'' 4Dy, —5d' 2Dy, 1595.608 70 62672.03 §22G 4y, —4f ' 2Hyy,

4p'' 2P%,, —5d" 4P, || 1595.768 70 62665.75 4p'' $D%,,—6s'" 4Py,
1582.571 2 63188.32 1595.919 15 62659.82 4p'' 485, —5d' 4Py,
1582.689 10 63183.61 1596.074 60 62653.74
1583.051 17 63169.16 #2C g, — 94F5, 1596.874 1 62622.35 4p2F5y,—5d P,
1583.398 1 63155.32 4p'' Dy, —6s' ' 2Py, 1597.031 1 62616.19 4p'"' 28%,,—5d"'" 4Py,
1583.436 10 63153.80 1597.101 25 62613.45
1583.509 15 63150.89 4p'' D%y, — 65" 4Py, 1597.484 9 62598.44 4p'' 48%,—5d'" 4P 1,
1584.530 10 63110.20 1597.886 (i 62582.69 4p D%y, —5d *F 3y,
1584.563 16 63108.88 4p"" Doy, —6s"" Py, 1598.282 40 62567.18
1584.761 1 63101.00 1598.315 4 62565.89
1585.117 200 63086.83 §22G 4y, — w32GY, 1598.371 30 62563.70
1585.702 4 63063.55 4p 2¥5., — 5d 1D 5y, 1598.860 18 62544.56
1586.677 4 63024..80 4p ¥y, — 65 F ), 1599.251 40 62529.27
1587.138 3 63006.49 s14F g, — 24F5y, 1599.282 12 62528.06 24F 2, — 24Gay,
1587.207 8 63003.75 s F g, — x21GYy, 1599.439 1 62521.92 4p *Dy,—5d 4F 5,
1587.443 18 62994.39 4p °G'yy),— 65 2 F 34, 1599.549 10 62517.62 4p ¥, — 65 4F 3y,
1587.845 55 62978.44 4p'' D%y, —6s'' 4Py, 1599.603 25 6251551 $22Ggy,— sD%y,
1588.200 10 6296436 4p 2Fi,—5d 4Gy, 1600.268 10 62489.53 4p 2Dy, —5d P 1y,
1588.369 15 62957.66 1600.565 18 62477.94
1588.464 10 62953.90 1600.753 & 62470.60
1588.715 9 62943.95 4p *Giy, — 652F., 1601.045 16 62459.21 226 4, — 4 ' 2Glu,
1588.798 20 62940.66 1601.240 10 62451.60 Py = G0y,
1589.061 40 62930.25 1601.288 8 62449.73 4p'' 2S%y,—4d"" *F 1),
1589.116 80 62928.07 1601.400 3 62445.36
1589.246 200 62922.92 522G gy, — w3G%y, 1601.518 1 62440.76 4s *Fyy,—4dp"' 2Dy,
1589.474 5 62913.89 $4F 3, — x4F5%, 1601.742 4 62432.03 4p'' 4S%,,—5d"" *F 1y,
1589.547 1 62911.01 4p'" 18%,,—5d' ' 2P, || 1601.928 10 62424.78 4p'' 4S5, —5d"" 4Py,
1589.563 @ 62910.37 1602.209 12 62413.83 G Gy
1589.644 20 62907.17 4p'" DY, — 65" 1Py, || 1602.679 1 62395.53
1589.772 80 62902.10 st 4F 3, — wiD%y, 1602.973 20 62384.08 4s4F 4, —4p'' D%y,
1589.903 8 62896.92 4p 4F%y, — 65 1F 1y, 1603.224 1 62374.32 4p 4Gy, —4d' ' 4F 4y,
1589.948 7 62895.14 1603.410 20 62367.08 4s2F 3, —4p"" *F3y,
1590.422 0 62876.39 4p 4F5,, — 6s2F 4y, 1603.555 25 62361.44
1590.529 10 62872.16 1603.728 16 62354.71
1590.703 1 62865.29 4p" Dipy, — 65’ 1Py, || 1603.917 5 62347.37 24Py, —5f 2D,
1591.041 50 62851.93 452F 0, — 4p""" 2F5,, || 1604.394 2 62328.83 24Py, — 5f 4G,
1591.099 16 62849.64 1604.482 18 62325.41
1591.350 10 62839.73 1604.570 ) 62321.99 4p D%y, —4d' " 4F ),
1591.415 80 62837.16 §22G 3., — 6f D, 1604.696 3 62317.10 24Py, —5f 4D,
1591.732 2 62824.65 4p *Fiy, — 5d G, 1605.027 9 62304.25 24P ., —5f 4F,
1592.080 200 62810.91 822Gy, — w3F3, 1605.217 4 62296.87
1592.144 15 62808.39 4p'" D%, — 65’ 4Py, || 1605.744 35 62276.43 24Fa,— x4Fu,
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 2 4F3, — wiD3,, 1606.280 12 62255.65
1592.662 1 62787.96 4p' 2Dy, —6s’ 2D 1y, 1606.469 30 62248.32

4p' *D3y, —6d Dy, 1606.695 8 62239.57 4p 4F%,,—654F 4,

1593.132 1 62769.44 4p' 2F%,, — 65" 2Dy, 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
1593.611 150 62750.57 §*2Gyy, — w2F%y, 1607.849 20 62194.90
1593.698 40 62747.15 $24Fy, — £3D%, 1607.987 3 62189.56
1594.019 1 62734.51 4p 2F%y, — 5d 4F 1608.134 60 62183.87 AT = DR
1594.287 6 62723.96 4p *D%y, — 5d Dy, 1608.177 80 62182.21 452G gy, — z4Fy,
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TABLE I. Lines of Ni 11 — Continued
A(vac) Intensity| Wavenumber Transition A(vac) Intensity| Wavenumber Transition
1608.244. 4 62179.62 1625.288 2 61527.56 4p'' 2D%y,—5d' *D 1y,
1608.358 30 62175.21 24Py, — ¢y, 1626.161 12 61494.53
1608.442 25 62171.96 s24F 5, — x1G%y, 1626.309 20 61488.93 PPy = Ay,
1608.708 1 62161.68 4p""" 2F%,— 95 2F 3, 1626.320 15 61488.51
1609.343 1 62137.16 1626.366 6 61486.77 4p"" *Dy, — 65" 2Py,
1609.474 12 62132.10 4p'" 2D%,—5d' 2D 1y, 1626.961 12 61464.29 §24P gy, —5f 2Py,
1610.102 20 62107.87 s24P 1y, — 4D, 1627.396 12 61447.86 4s*F 3, —4p"" Dy,
1610.532 18 62091.28 4p'' D%y, —6s' 2Py, || 1627.656 4 61438.04 4p 2Dy, —5d D2y,
1611.061 8 62070.90 s24Py,—5f D%y, 524P oy, —5f *Poy,
1611.079 6 62070.20 $22G 3, — v*Fi, 1628.126 15 61420.31 4p"' 4P%y,—Ts4F 3y,
24F 0, — w'Dsu, 1628.497 10 61406.31 452F 50, —4p""" 2Fou,
1611.238 2 62064.08 1628.726 15 61397.68
1611.390 25 62058.22 1628.810 20 61394.51 s22H5.,—9p *Fy),
1611.927 2 62037.55 1629.282 100 61376.73 $24F ), — x4G%,,?
1612.163 1 62028.47 1629.445 11 61370.59
1612.450 20 62017.43 $24P 1y, — 51 2P, 1629.591 70 61365.09 s22P 1, — v2D%y,
1613.132 2 61991.21 $24F 1y, — x4F%, 1629.718 1 61360.31 522G gy, —4f 3G,
24Py, —5f Py, 1630.130 20 61344.80
1613.216 60 61987.98 822Gy, — w3G, 1630.356 10 61336.30
1613.820 20 61964.78 $24F 1, — 24Gh, 1631.024 25 61311.18
1613.949 1 61959.83 1631.182 12 61305.24 4s4F 3., —4p' D%y,
1614.218 2 61949.50 1632.152 15 61268.80
1614.495 10 61938.87 1632.171 30 61268.09 s24F 1,— wiDYy,
1614.824 30 61926.25 1632.416 1 61258.89
1614.911 90 61922.92 4p 2G3y,—652F g, 1632.488 6 61256.19 4p'" 2Py, —6s'" 2Py,
1615.459 120 61901.91 529Pgy,— t'D%y, 1632.960 2 61238.49 4p'' 2Dy, — 65" 4Py,
1615.704 9 61892.52 1633.189 4 61229.90
1616.387 15 61866.37 4p' 2Dy, — 65" 2P oy, 1633.625 10 61213.56 4p *F31,— 65 2F ),
1616.456 2 61863.73 1633.988 35 61199.96
1616.536 25 61860.67 24Py, — 14D%y, 1635.070 30 61159.46
1616.917 25 61846.09 24F3,— x4F3, 1635.340 100 61149.36
1616.993 2 61843.19 4p’' 2D%;,— 65" 4P 1y, 1636.068 1 61122.15
1617.088 50 61839.55 1636.231 4 61116.06 24K 5y, — 1t
1617.144 40 61837.41 1636.438 3 61106.47 4p’ D%, —6d D>y,
1617.299 40 61831.49 $24F 5, — wiDYy, 1637.072 20 61084.67
24Py, — t4Dhy, 1637.140 2 61082.13 4p'' 2P%y,—5d' 2Py,
1618.950 20 61768.43 $22Hsy,— w2Gh, 1637.267 10 61077.39
1619.193 1 61759.16 $22P ., —4f " 4D%,, || 1637.439 100 61070.98 $22P 1y, — w2Di,
1619.395 6 61751.46 $22G g, — viF%, 1637.509 20 61068.37 4p'' 2Dy, — 65" 4Py,
1619.607 7 61743.37 1637.589 300 61065.38 $22G 4y, — x2H3%y,
1619.857 20 61733.84 1638.963 4 61014.19 452 *Fy,— x*Fau,
1619.964 6 61729.77 s22P 1., —6f 2Py, 1639.987 8 60976.09
1619.989 5 61728.81 1640.769 7 60947.03 24Py, — 51 D,
1620.331 18 61715.79 1641.418 10 60922.93 $2 4Py, —5f 4Py,
1620.428 1 61712.09 $22G g1, — w2F3, 1642.299 20 60890.25
1620.842 3 61696.33 1642.324 40 60889.32 $22Py,— w?Dyy,
1620.946 1 61692.37 4p'' 2Dy, —5d" 2P 1, 1642.351 15 60888.32
1621.460 40 61672.81 4p'' 2D%,,—6s"" P2, 7 || 1642.670 5 60876.50 4p" 2PSy,—6s" 2P,
1621.880 6 61656.84 4p *F3,—6s *Fu, || 1642.739 2 60873.94 4p "Dy, — 65 2F 3,
1621.926 18 61655.09 4s1F 2, —4p'' 2D%y, || 1642.792 2 60871.98 4p'’ 2P%,,—6s'' 4Py,
1622.106 80 61648.25 1643.271 80 60854.24 $22G g, — x°Hu,
1622.164 2 61646.05 1643.334 20 60851.90 $24P 3y, —5f 4S5,
1622.796 20 61622.04 s24Pgy,— t4DY, 1644.040 14 60825.77
1622.923 1 61617.22 1644.137 6 60822.18 4p 2F,,— 65 2F 1,
1622.981 1 61615.02 4p 4Dy, —4d' 2G4, 1645.654 0 60766.11 4p Dy, —4d' 4Dy,
1624.084 60 61573.17 522G 30, —4f ' 2H'u), 1647.637 10 60692.98
1624.172 20 61569.83 522G 4, — Tp 2G'uy, 1648.353 3 60666.62
1624.435 00 61559.87 1648.381 1 60665.59 s24P 1y, —5f 4P,
1624.773 16 61547.06 $24F 5, — x 4Gy, 1649.396 13 60628.25 4p'" 2P%y,—6s'" 4P,
1625.233 25 61529.64 1649.905 3 60609.55 4p 2Dy, — 65 2F 51y,
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TABLE I.

Lines of Ni11 — Continued

Avac) Intensity| Wavenumber Transition \vac) Intensity| Wavenumber Transition
1650.412 14 60590.93 45 4F sy, —4p'" Dy, 1705.739 8 58625.62
1650.636 4 60582.71 1706.170 2 58610.81
1650.835 10 60575.41 SRS A S 1708.386 25 58534.78 s22H 5, — 8p 4Gy,
1652.270 13 60522.80 1708.570 1 58528.48
1652.355 3 60519.68 45 4F3,,—4p'' ‘D%, 1709.598 200 58493.28 3d 2Dy, —4p 2Ky,
1652.477 3 60515.21 1710.032 3 58478.44 522G 4y, —5f 4F5y),
1652.726 10 60506.10 1713.285 2 58367.40 s24F3,— y4F%,
1652.839 15 60501.96 1716.148 1 58270.03
1653.369 18 60482.57 1717.700 3 58217.38 s*2Huy,—4f "' D5,
1653.687 10 60470.94 522Gy, — Tp 3Gy, 1719.906 5 58142.71 s22H 41, — 4f "' 4G5y,
1653.779 10 60467.57 1721.092 15 58102.65 4 Fa,— yiFy,
1654.667 1 60435.12 1722.113 1 58068.20 522Dy, —4Af "' 2F5y,
1655.749 1 60395.63 1722.646 2 58050.23 522Dy, — w2Py,
1655.903 0 60390.01 s22Py,— 54Dy, 1723.859 20 58009.38 s2Hyy,— v2G%,
1656.840 3 60355.86 SE2 R O s e 1723.957 1 58006.09
1657.273 2 60340.09 1724.818 1 57977.13
1657.313 10 60338.63 4p'' 2Py, —6s'' 2Py, 1726.324 4 57926.55 522Dy, — v2D%,
1661.018 20 60204.04 1728.022 1 57869.63
1662.063 & 60166.19 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 $22G gy, — 12GYy, 1734.904 8 57640.08 s24F 3, — y4F%,,
1664.316 10 60084.74 45 4F 13,—4p" Doy, 1735.135 5 57632.40 §22D sy, — w?D7y,
1664.384 2 60082.29 4p'"" 2Goy, — 65" 2G4y, || 1738.059 3 57535.45 s24F 2y, — y4F%,
1664.459 8 60079.58 522P 1y, — sD%, 1738.311 12 57527.10 4p’’ 2D%,;,—6d *D),
1665.477 4 60042.86 4s4F 11,—4p"" Dy, 1738.549 1 57519.23 s24F 1y, — y4F,
1665.860 1 60029.05 1738.793 4 57511.16 5% 2H 5y, —6f * Iey,
1666.045 0 60022.39 $24P g1, — 5 *S%, 1740.619 30 57450.83 $22D 5y, — w2D%,
1666.828 4 59994.19 Ap 2F%,,—654F 31, 1741.547 1000 57420.21 3d?D sy, —4p D%y,
1667.930 4 59954.55 4p’ 2PYy,— 65" 1Py, || 1746.989 1 57241.34 4s*F gy, —dp' *Phy,
1668.122 1 59947.65 4p D%y, —4d' 2F 1y, 1748.285 500 57198.91 3d?Dy,—4p D),
1670.935 7 59846.73 522G 41, —5f H5y, 1751.911 300 57080.52 3d 2Dy, —4p2Fyy,
1671.514 12 59826.00 §**H a1, — 8p G, 1754.808 50 56986.29 3d?Dy,—4p 2F,
1674.000 10 59737.16 45 4F 4, —4p' 2Fy, 1756.829 2 56920.74
1676.317 3 59654.59 4p D%, — 65 1F 31, 1763.097 1 56718.38 s22H 5., — w?Gy,
1676.671 2 59641.99 1769.940 2 56499.09 $22G4,,—5p""" H5,
1677.297 1 59619.73 4p'' 2S%y,—5d" 2D 1, 1771.865 4 56437.71 §22G 31, —5p""" 2Gyyy
1678.447 5 59578.88 4p'' 2S%,,—6s'" 2Py, 1772.197 1 56427.13 522D ,,— w?Py,
1678.476 10 59577.85 s24F3,,— y*G%y, 1773.949 25 56371.41 3d 2Dy, —4p 3Gy,
1678.941 1 59561.35 4p'' 48%,—6s"" 2Py, 1783.317 1 56075.28 3d2D sy, —4p K%,
1679.068 i 59556.85 4p'' 4S%,—6s"" 4Py, 1788.485 100 55913.24 3d*D 11,—4p 2D,
1684.952 70 59348.87 s22Hs5,— 032Gy, 1789.640 1 55877.16
1685.465 8 59330.81 4p'"' 2S%,,—6s"" 4Py, 1791.219 1 55827.90 522D 1y, — w2D%,
1685.965 9 59313.21 4p'' 48%,—6s"" 1P, 1804.451 1 55418.52
1686.934 9 59279.14 1804.473 30 55417.84 3d 2D sy, —4p *F%,
1690.814 12 59143.11 4p'' 487, —6s"" 1Py, 1808.330 2 55299.64 4p D%y, —4d' *F 3y,
1691.231 11 59128.53 1812.065 30 55185.66 452F 3., —4p' *D%yy,
1693.177 10 59060.57 522Dy, —6p" 2F%y, 1817.112 1 55032.38
1694.384 2 59018.50 $22P 1, —4f " D%y, 1820.916 1 54917.42 3d 2D y,—4p F),
1695.594 8 58976.38 $24Fy,— y*Gyy, 1825.068 1 54792.48 s24F 4,— 5p *F 3y,
1695.897 1 58965.84 1832.144 1 54580.86 4s2F 5, —4p' *F3y,
1696.527 2 58943.95 1832.566 1 54568.29 3d?D i, —4p 1%,
1698.400 4 58878.94 1833.403 5 54543.38 s24F 41,— 5p *G'y,
1699.772 2 58831.42 1837.744 1 54414.54 s24F3,,—5p 2GYy,
1700.665 1 58800.53 s24F 4, — yiF5, 1837.985 2 54407.41
1701.504 2 58771.53 4p D%y, —4d' " 2Fyy, 1842.889 1 54262.63 3d 2Dy, —4p 4GSy,
1702.150 1 58749.23 1852.522 2 53980.47 4p 2Dy, —4d' 2F 1y,
1702.265 7 58745.26 s24F 5, — y4G%y,? 1852.875 2 53970.18 4s52F 5y, —4p' 2Py,
1703.408 25 58705.84 3d*Dsy,—4p Dy, 1857.587 6 53833.28
1705.581 11 58631.05 1860.689 1 53743.53 s22Hs5.,— Tp 1Fy,
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TABLE 1.

Lines of Ni 11 — Continued

A(vac) Intensity| Wavenumber Transition A(vac) Intensity | Wavenumber Transition
1860.796 1 53740.44 452F 5y, —4p' 2D, 1943.060 D 51465.21 $24F 1, — 5p D%,
1864.558 6 53632.01 $24F 4, —5p 2F3, 1943.744 2 51447.10 $24F 31, — 5p Dy,
1865.637 5 53601.00 s24F 41, —5p *F3y, 1953.407 40 51192.61 45" 2Dy, —4p' 4S5,
1866.499 5 53576.24 524P51, =5p" 1Sy, 1954.709 1 51158.51 s22H 5., — 5p'"" Gy,
1870.460 8 53462.78 $24F 5, —5p 1F5,, 1965.357 8 50881.34 4s'' 4Py, —4p' " *Fy,

G 24 — 4F°
oo | 3| s | skemmhe oo | 5 | i | aeDaars,
1876.418 2 53293.03 §24F 30, — 5p 4Gy 1980.699 3 50487.23 45" 2D 1), —dp"’ 2S5,
1877.838 40 53252.73 $24F 43, —5p 4Gy, 133232}2 f gg}gig 31):: jg}u, = ZZ:: 2;’3‘/2
¢ < 9¢ 24 — Pvekl 5. oUloz. P 1, — 21/
e 2 e $* 4Py, —9p Giy, 1995.723 15 50107.15 4s' 2Dy, —4p'' 2P%y,
1881.155 25 53158.83 4s2F 5., —4p' D5y, ,
1883.170 4 53101.95 524F 41, —5p ‘G5, 2004.123 3 49897.14 4p'' 4P%.,—4d' ' 2D,y
1885.525 20 53035.63 2 *F4u, —5p *Fi, 2004.460 1 49888.75 4p' 4Py, —4d' 2Dy,
1886.043 12 53021.06 45 *F iy, —4p" Py, || 2004.914 50 49877.45 4s' 2Dy, —4p"' 2P,
1893.600 1 52809.46 4s" 2Dy, —4p"" " 2Fy, || 2010.411 2 49741.07 4p'" 4P%.,—4d' 1P,
1895.082 6 52768.17 $24F 1, —5p *Fi, 2012.797 4 49682.11 4p'’ 4P%y, —4d'"' *Pyy,
1896.147 % 52738.53 3d 2D 1, —4p ‘Do,
1900.025 4 52630.89 s24F,1, —5p 4F%y, 2015.648 2 49611.84 4p'" Py, —4d' 2,
1900.865 15 52607.63 s24F 41, — 5p D3y, 2019.683 50 49512.72 4s'" 4Py, —4p'" STy,
1900.921 % 52606.08 4s' 2Dy, —4p"" 2F%, §3§?‘2§3 5(5) jgigi-é; 4s"’ *llzl w,—4p"’ ”S?mz
o " 2021. . 4s'" Py, —4p'" 1S5y,
1907.612 1 52421.56 $24F 1y, — 5p Divuy, o . ey P A
1008326 . g S Fe e 2028.787 3 49290.54 4p"" 4P, —4d' 2D,
e 2 e 84 Fa, = 5p *Dayy 2029.165 6 49281.35 4p' Py, —4d' Py,
1920.582 1 52067.55 $24F 1, —5p *Fou, 5029.750 ; i ' D — 4p 2y
1927.707 2 51875.10 524F 3, — 5p 4F, sl e S ein T e
: 2029.859 50 49264.51 4s'" 4Py, —4p' 1S5,
1929.063 1 51838.64 $24F 1y, — 5p D5y, 2032.957 25 49189.43 4s' 2Dy, —4p'' 2P,
1930.493 1 51800.24 2034.045 3 49163.12 45 4F 3., — 4p 2 F3u,
1937.661 1 51608.61 $24F ., —5p *F5u,
1938.579 2 51584.18 4s2F ., —4p'" *P5,, || 2036.040 2 49114.95 as'" 4Py, —dp' Py,
1939.901 10 51549.02 2038.264 2 49061.36 4p D), — 4d 2G4y,
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TABLE I. Lines of Nill

Aair) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
2050.355 1 48756.42 2116.228 0 47238.94 4pAF, —4d Dy,
2053.300 5 48686.50 4s1F o, —4p2F5, || 2116.818 1 47225.77 4p'*P%,,—4d" 2F
2054.313 20 48662.49 45 Doy, —dp" D, || o . PR 494Dy, —4d D,
2055.579 1 48632.52 4p" 2D, —4d" *Pou,. || 2118.863 2 47180.20 4p’ 2Fo, —4d" Dy,
2057.376 1 48590.05 4s4F 2, —4p D5, || 2120582 6 47141.96 4p’ 2Fy,, —4d" Dy,
2057.480 0 48587.60 4p D%y, —5s Da, || 2120915 0 47134.56 4p’ Dy, —4d"' Dy,
2057.838 1 48579.14 452Dy, —4p’ D%, || 2121.769 1 4711559 |  dp’'' Hiy,—4d'" 2G4y,
2060.820 0 48508.86 4p D%, —4d 2F 5, 2191.995 0 47110.57 4p 4Gy, — 4d*F 3,
2064.225 2 48428.85 2122.474 25 4709994 | 4p"'' M5, —4d" Hyy,
2066.417 3 48377.49 A5 1F 0, —4p2Fo, || 2122.590 2 47097.36
2067.049 5 48362.70 4p'" P, —4d' Dy, || 2122720 0 47004.48 4p 4G, —4dHa,
2069.130 1 48314.06 4p' 2Py, —4d' 2D, || 2123.298 50 47081.66 4p D', — 4d*F 1),
2069.579 6 48303.58 A" P Dy [0 s — o Dy A Py,
2069.940 18 48295.16 4p' P, —dd" Do, || 2125.030 10 47043.29 4p’" P, —4d' 2S o,
2071.220 30 48265.32 4p' Py, —dd" Dy, || 2125.122 40 47041.26 454F 31, — 4p G,
2074.138 1 48197.43 45'" 4P, — 4p’' 2P, 654F 4, —6p’" Dy,
2078.016 3 48107.49 4p" D%, —d4d' 1Py, || 2125.914 25 47023.73 45 4F g, — 4p Fou,
) L DA 2126.838 300 47003.31 4p Dy, — 4d P,
2080.850 20 48041.98 A5 1F ,—4p D4, || 2127.685 1 46984.60 4p 4GSy, — 4d ?F o),
2081.338 2 48030.72 1p' 2P%,, —dd’ 4Py, || 2127.777 40 46982.57 4s'" 4P, —dp"" D%,
2082.605 4 48001.50 4p Dy, —4d Do, || 2128583 70 46964.78 45 4F 3, — 4p 2,
2083.649 1 47977.45 As1F g —4p %G, || 2129.061 1 46954.23 4p’ 2Fy,—55""" Gy
2083.770 2 LR A" 5D, =dp" Dy | 9199 14 3 46952.47 45D 1y, —4p"" Dy,
2084.875 30 47949.24 A" 4Py, —dp' 2P, || 2129523 8 46944.05 4p 4G, — 4d Hyy,
2085.315 25 47939.13 4p'" Py, —4d" Dy, || 2130.172 0 14692975 | dp'' 2Fh,—4d'' ' Cy,
2085.654 50 47931.34 2130.628 3 46919.71 4p"" " 2 F—4d" 3G gy
2086.519 20 47911.47 4p" Py, —dd" D, | 2131.046 60 46910.50 452D 1, —4p"" D,
2087.672 7 47885.01 4p D, —4dGars || 9151 090 e — 4p Dy, —4d Dy,
2088.212 1 47872.63 ip' 2P, —4d' 2Py, || 2131.265 35 46905.68 4s1F 4, — 4p 3Gy,
2089.000 35 47854.57 4p Doy, —4d Gy, || 2131.370 ! 46903.37
2090.103 15 47829.32 4s4F 1, —4p2Fo, || 2132.353 1 46881.75 4p 4Gy, — 4d H ), ?
2002.142 3 47782.71 1p Dy —4d*Fa, || 2133517 50 46856.18 4p D, —4d D,

’ An' 2P° . — A" 4P
2092.840 3 47766.78 4p' 2Py, —4d' ' 4Py, 2134.289 50 46839.23 4s' 2Dy, — 4p "' D%,
2093.466 15 47752.50 4p D%, —4d D, || 2134.375 10 46837.35 4p'" 4P, —4d' 2Py,
2093.555 20 47750.47 454F 5, —4p2Fo, || 2134.441 15 46835.90 4p'’ 4P, —4d' Dy,
2094.128 15 47737.40 4p Dy, —4d?Fa, || 2134.760 20 46828.90 4p'* P4, —4d'?P,,,
2004.348 1 47732.39 4p' D, —4d’ 2Dy, || 2135.127 250 46820.85 4p D%, — 4d Doy,
2004.388 7 47731.48 D4 G, e 0 678809 4p" Dy, —4d" D,
2095.852 1 47698.14 tp'"" 2o, —4d’" %G, || 2138.143 25 46754.81 4p 4D, — 4d 4F ),
2096.306 0 47687.81 4p" Moy, —4d" " Gy, || 2138.582 50 146745.22 45 4F 3, — 4p F,
2097.094 200 47669.90 45" 2D gy, —dp’ Dip, || 2139.085 0 46734.23 4s'" 4Py, — dp' 2D,
2098.368 10 4764096 | 4p'" *Hi,—4d'" H, || 2139.668 1 46721.49 4p 4G, — 4d G ),
2099.150 0 47623.21 D~ 4dF 1.2 (| 100 210 2% P P ey
2099.614 12 47612.69 Ap DY, —4d?Fu, | 2141184 12 46688.42 4p’ 2P, — 4d"' Doy,
2099.668 6 47611.46 4p Dy, —4d 2Py, || 2142.069 40 46669.13 4p Dy, — 4d D o,
2099.925 13 47605.64 B 2142.453 3 46660.77 4p' 2P%,—4d' D1y,
2100.240 3 47598.50 4s’ Dy, —dp” 4D, || 2143.165 20 46645.27 4p'’ 1P%,,. —4d' Py,
2100.308 60 47596.96 4p D —4d Fai floasocg ) et 49" P, — 4" G,
2101.218 3 47576.35 4p' Dy, —4d' 4P, ||2145.152 30 46602.07 4p D%y, — 4d *F oy,
2102.849 1 47539.45 45" 4P gp—4p’ 2D, || 2145.609 2 46592.14 4p’" Py, —5d" *Sou,
2103.392 20 47527.18 45" 2D g, —4p" D, || 2152.381 4 4644557 | 4p’' 2Fo,—4d"" Gy,
2106.937 0 47447.22 2152.449 16 46444.10 4p D), —4d?P 1y,
2107.826 1 47427.21 4P, =55 Dy ||y1s5 o - s S DAL
2107.954 200 47424.33 45" 2G 4w, —4p’" G, || 2156.512 8 46356.61 4p 4Gy, — 4d %G 4y,
2109.023 18 47400.30 45" 2G5, — 4p""" 2Gu;, || 2156.941 25 46347.39 4p 4Gy, — 4d 4G .,
2111.418 2 47346.54 4p' 2P, —4d' 3Py, |[2157.490 1 46335.59 4p'' P, —4d' Dy,
2112.450 50 47323.41 45" 2G gy —4p"" 2G5, |[2157.736 18 46330.31 4p 1G5y, — 4d G oy,
] g o ds*Fa,—4p* Do lo)57 ggo 20 46327.18 4p'' 4Py, —4d' Dy,
2113.579 300 47298.13 45" 2G 4 — 4p™' 2G3,, |[2158.467 5 46314.62 4p D%, —4d Dy,
2113.674 4 47296.01 4p" 2P, —4d’ *Pou, ||2158.741 50 46308.75 45 4F 31, — 4p *Fu,
2115.176 3 47262.43 2159.043 100 46302.27 4p D%y, — 4d P,
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TABLE I. Lines of Nill —Continued
A(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
2159.698 25 46288.23 4p"" Moy, —4d'"" 2 Layy, || 2197.936 200 45483.03 4p' 2Fyy,— 4d' %G 5.,
b 9 4p 4G5, —4d *Hs.,
2161.217 L e A e o *esn, 3133,‘1‘33 e 4545713 4 Gy 4 o "
2161.792 18 46243.40 4p 2Dy, — 4D, 9901 028 25 45419.14 4p’" Doy, —4d"" 4F
2161.984 11 46239.29 4p Gy, —4d*F 5907 409 600 45411.28 454F 1y, —4p ‘Foy
2162.481 18 46228.66 4p 4Gy, — 4d?F o, : o
2163.208 50 46213.13 4p 4Gy, —4d*F 3., 2203.068 40 423;(7)-33 4114” ' 25“:;:/2 = :;14;34/
o , 2203.373 25 45370. P G, —4d *F 2,
2163.521 1 46206.44 4p" Doy, —dd' D, 5903 468 60 45368.85 4p Gy, — 4d*G s,
2164.102 10 46194.04 4" *Poy, —4d’ *Poy, |l 9504,799 10 45341.46 4p’ *P3,,—4d' S,
2165.278 30 46168.95 | 4p’ " 2Fy, —4d"""*Fa, || 9905548 | 5000 45326.07 4p Gy, — 4 Hy,
2165.553 1000 46163.09 45 1F 41, — 4p 1 Fu, o
2166.242 70 46148.41 4p" 4Py, —4d *Fy,, || 2205.783 20 a2 2 e *gi"'a - 4? L
2166.688 25 46138.91 4p’ Dy, —4d' Dy, 3582;?2? 8‘; gg}g:?g 41)7",’, s fr)‘ 4 F o,
2167.256 30 46126.82 4G, —dd Fa, |l 9906,715 | 4000 45302.10 45F s, — 4p *F,
2167.299 150 46125.91 4p 1Gry = 4d Hay, |l 9906 96] 20 45297.05 | 4p’':Fs,—5d*D,
2167.815 50 46114.93 4p'" P, —4d’ 2F ), i :
2168.212 50 46106.48 4p' 4P%y, —4d' 2F 4, 2206.981 30 45296.64 4p 4G5, —4d Do,
2207.148 1 45293.21 4p Gy, — 4d 4G 3,
2168.486 80 46100.66 4p' D%y, —4d'" D3, 9907.262 20 45290.87 4p 4 F%.,, — 4d Gy,
2169.09% 2000 46087.70 4s 1 Fay, —4p *F, 2209.040 1 45254.42 4p' Doy, —4d’ 2Py,
2169.569 40 46077.65 4p Gl —4d Gy |l 9909 111 25 45252.97 4p" D%, — 4d’ D,
2169.955 300 46069.45 4p 4Gy, — 4d *H o, ’ o
2174.119 6 45981.23 2209.260 50 45249.92 4p'' D%y, — 4d'' *Fay,
2174.331 10 45976.75 4p’ 2P, —4d' 4D, || 2210-001 2 it i ol g S
2174.39 30 45975.37 4p G, —4d*Fy, | 2210238 6 45229.90 45" P, —4p' 1S,
2174.666 | 2000 45969.66 45 4F 5, —4p 2GS, || 2210-382 300 45226.95 A
2175.147 1500 45959.50 454F s, —4pFoy, || 2211097 SLY LR 45" 2P, —4p"" S,
2175.832 30 45945.03 4p2F,— 4d*D o, 4p"*Fp, —4d" D,
2176.101 7 45939.35 4p'" D%, — 65 4F ., 2211.630 25 45201.43 4p *F%, — 4d2G 4,
4p P, —ddH ., || 2212109 150 45191.64 4p'" D%, —4d’’ *F 4.,
2176.796 2 45924.69 4p 4Dy, — 4d D s, 2212.673 50 45180.13 4p 4G, —4d Gy,
2177.086 500 45918.57 4s'" 4P, —4p' D, || 2212.872 20 45176.06 4p 2G'yy,— 4d 2F 51,
4s’ ' 4 —4p'" D5
ik 400 e 4" Pov,=dp" Dows |l 9919 917 40 45175.15 4p ¥y, —4d Gy,
2177.531 25 45909.19 4p' 2Py, —4d' Dy, | 2213.066 12 45172.10 4p 4F%, — 4d*F s,
2177.847 25 45902.53 4p 4Dy, —4d 2P ., 2213.155 50 45170.29 4p*F%,—4dD .,
2179.110 12 45875.93 4p’" Py, —4d' Dy, || 2213.196 150 45169.45 45" 2D 1y, — 4p’ 2P5,,
2179.352 400 45870.83 4s'" P%, —4p' D, || 2213.489 1 45163.47 4p'" D%, —4d'' D,
2179.453 20 45868.71 45 9F 4, — 4p G,
2214.895 20 45134.81
2179.990 50 45857.41 4s" 2D, —4p 2Py, || 2215.275 6 45127.06 4p' 2Py, —4d' 2Py,
2180.473 800 45847.25 4s" 4Py, —4p'" D%, |12216.482 6000 45102.49 45 4F 41, — 4p 1G5,
2181.135 1 45833.34 2217.695 40 45077.83 4p 4Gy, — 4d *F 34,
2183.217 80 45789.63 4p 3Gy, — 4d *F 4, 2218.045 5 45070.71 4p’ D%, —4d’ 2Py,
2184.268 7 45767.60 5p 4G, — 5d 4G 54,
4 — 4
2184.605 800 45760.54 45 1F 1, — 4p *F, ggig%; 15(1) :g%g'i; 4;‘1', 255,"’“ —lei’/,
2184.875 35 4575489 | 4p’ "y, —dd'""2 Lou, |lo91g 573 2 45059.99 4p G —4d?P
2185.504 2500 45741.72 4s"’ 4I')2|/2*4])” 4D°:il/, 2219.116 20 45048.96 41)rr “‘D;ul —44"" 4}“/‘;1
2186.120 20 e 40 D%, —4d D, o919 946 1 45046.33 4’ *F—4d' Gy
2186.893 18 45712.67 4p’ 2F%,—4d' Dy, e o
2187.315 25 45703.85 s22F 3. — w2Goy, 2219.472 200 45041.74 4p’ j—’F:};.,z—4(1’ 2G 41,
2187 696 > 45695.90 2219.936 2 45032.33 4p *Guy, —4d Hou,
2188.045 25 45688.61 45 4F 3, —4p Gy, |2220.402 800 45022.87 45" 2D 5, —4p’ *Fi,
2188.541 25 45678.25 | 4p'' 2F%,—Ad' 2F,,, ||2221.062 200 o 4p *Gay, —4d My,
2188.918 2 45670.39 45" 1Py, —4p'' DY,  [|2221.759 25 44995.38
2189.174 4 45665.05 4p 4F %, — 4d G 3, 2222.236 120 44985.72 4p 2Gh, —4d *H
2189.498 45 45658.29 4p 4G5y, — 4d 'F 4, 2222.957 900 44971.13 45 4F 41, — 4p 4G,
2190.557 80 45636.22 4p 4G%y, — 4d 4G 5, 2223.455 300 44961.06 4p"" D, —4d"" 1F 4,
2190.967 30 45627.68 4s" 2D 5y, —4p' D%y, 2223.619 15 44957.75 4p D, —4d*D 1,
2192.036 100 45605.43 4p D%, — 4d 2D 51y, 2224.327 5 44943.44 4p" 2Py, —4d' *P oy,
2192.090 3000 45604.31 4p 4Gy, — 4d Hsy, 2224.355 10 44942.87 45 *F 3, —4p 2F5u,,
2192.341 150 45599.09 45" APy, —dp' D3, ||2224.414 15 44941.68 4p AFiy, —4d G,
2193.009 1 45585.20 2224.504 5 44939.86 4s' 2D 1, —4p’ D,
2193.534 50 45574.29 4p 3Gy, —4d Gy, |[2224.864 200 44932.59 4s 4F 3, — 4p 1G5,
2167.854 25 45484.72 4p'" D%, —5d" *Fy, 12225768 50 44914.34 4p AF%, —4d H,,
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TABLE 1. Lines of Ni1l — Continued
\air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
2226.329 100 44903.03 454F 31, — 4p G, 2261.685 5 44201.14 4p'" D%y, —4d'' Dy,
2226.866 5 44892.20 4p 4G, — 4d AF 4y, 2262.066 10 44193.70 4p"' Dy, — 4d'' Dy,
2927.186 40 44885.75 4p 4F%,, —4d 4G 4, 2262.459 2 44186.02 4p"" 2Dy, —4d'' *F 1y, ?
2227.672 15 44875.96 4p2Gy,—4d 2F ), 2262.898 30 44177.45 4s'" 1P, —4p' 2P,
29229.776 50 44833.62 4p *F%,—4d *F 1), 9963.375 3 44168.14 4p"" Dy, — 4d'" D,
2230.308 2 44822.92 4p 4F%,—4d 2F ), 2263.443 5 44166.81 4p 2F3,, —4d *F 1y,
2230.368 2 44821.72 4pAF.,—4d 2Py, 2264.461 1000 44146.96 45 4F 5, — 4p 'G5,
2233.809 20 44752.68 4p' D%y, —4d' D1y, || 2264.739 50 44141.54 4p *Fi1, — 4d *Dsyy,
2235.758 8 44713.67 4p'"" 2F%.,—5d 2P ., 2265.345 30 44129.74 4s'" 4Py, —4p' 2Py,
2236.063 3 44707.57 45" 2P oy, —4p" 4Sus || 9966.647 30 44104.39 4p Gy, — 4d?Fs,
2236.566 8 44697.52 4p’' 2D%,—4d' 2D 1, || 2266.903 10 44099.41 4p'' 2Dyy, —4d' "Dy,
2236.984 2 44689.17 4s"' 2P g, —4p’'' 2S5, || 2267.038 5 44096.78 4p’" D%, —4d'' Dy,
2237.161 1 44685.63 2267.236 100 44092.93 4p'' 2D5,, —4d'' Dy,
2237.803 5 44672.81 4p' 2D, —4d' 2P, || 2268.732 1 44063.86
2237876 20 4467136 4-]) 'D 21/, 44(1 "D 21/, 2269008 100 44-05850 4-p' ’ 4[)3‘/2 . 4-(1' ’ 40?“/2
2238.033 2 44668.22 2269.278 2 44053.26 $22D5,, —5p"" D,
2238.452 20 44659.86 4p 2F%, —4d 3G 5y, 2270.214 2000 44035.10 45 *F 3y, — 4p *Glhry
2238.572 15 44657.47 4p' 2P%.,—4d' 2S oy, || 2270.734 100 44025.01 4p *F3., —4d Gy,
2239.999 20 44629.02 2271.086 2 44018.19 4p 2Gi, — 4d *F oy,
2240.185 15 44625.32 4p' 2P%,,—4d’' D1,
2271.843 30 44003.52 4p *F5., —4d Py,
2241.571 200 44597.73 4p *Fy, —4d 1y, 2272.251 3 43995.62 4p""" ¥y, —5d ¥y,
2242.031 100 44588.58 4p' 2Fyy,—4d' 2F 3y, 2272.865 100 43983.74 4p' *D%y, —4d' *Fyu,
2242.141 2 44586.39 As"2D 2y, —4p" °Fh, |l 2274.058 5 43960.67 4p *G31, —4d Hayy,
2242.680 500 44575.68 4p 4 Fj.l./.2 —4d 4G5y, 9974.595 2 43950.29 4p’ D%, —4d' 2F 1y,
2243.715 10 44555.12 4p' 2F%,,—4d’ 2F 5,
2244.858 60 44532.43 4p2Fy,—4d D, ﬁ;ggég 20(1) ﬁgﬂ'gg ‘ff F o —an Sl
L Bttt 2.00¢ « WL 74 'P||/2_4d “Dn/2
2244878 30 44-53204- 4-[) '!D 11/ _411 Zl' 21/y 2275 284 1 4393() 98 4 " ._ZDQ . 4d' ’ “P
~o < 2. . P 1172 112
2245.596 20 44517.80 4p 4 F;, —4d G 3, 9975 684 300 uie ' P 4y 2P
. . ¢ < . 21/ P 1172
2216611 % e 2276.023 150 43922.72 4p 1F3,, — 4d 'F,
2247.228 100 44485.47 4s" 2D 1), —dp' 2P, o ‘ K P "3 e
2248.369 15 44462.90 4p'' Dy, —4d' 2P, || 2276-437 200 43914.73 ds'" 2Py, —dp'" 2P,
2249.027 0 44449.89 4p’ D%, —5s'" Gy, || 2276.672 i e 4p *Fyy—4d Dy
2249.371 15 44443.09 4p' 2Py, —4d' 2Py, || 2277262 o otiibis i
2249.444 30 44441.65 4p' 2Py, —4d’' Dy, || 2278318 e et il T S
A D —dd' Gy, || 2278.770 800 43869.78 4s2F 3, — 4p D,
2950.488 10 44421.04 4p AF%,—4d D oy, 2279.534 1 43855.07 4p 2G%y, — 4d 4 F 4y,
2950.508 20 44420.64 4p'' 2D%,—4d" ' 2Fa, 2279.660 15 43852.65 4p'' 2PY,,—4d"" Py,
2950.755 10 44415.77 4p 4F%,, —4d D ., 2280.680 3 43833.04 4p 2G'y;, — 4d 4G5y,
2250.920 3 44412.51 4p *F,,—4d *Hs), 2280.984 75 43827.20 4p 2D, —4d*F sy,
2250.998 3 44410.97 4p' ' 2Dy, —4d' 2Py, || 2281.564 30 43816.06 4p"" 2Dy, —4d" 2Ky,
2251.520 30 44400.68 4p A F%.,—4d *F 5, 2982.361 8 43800.76 4p’' 2P, —4d' ' 2Py,
2252.830 200 44374.86 4p" 2D%,—4d' 2F g, || 2284.995 2 43750.27 55 F 3i,— v2Gy,
2253.679 50 44358.15 45'2D 1y, —4p' D%y, || 2285.178 50 43746.77 4p' ' 2P%y,—4d'" 4Py,
2253.734 2517 44357.06 4p'" 2D, —4d" " 4P 5, 2985.415 5 43742.23 4p""" 2%, —5d Dy,
2253.848 500 44354.82 45 *F 11/, — 4p G, 2285.687 25 43737.03 4p 4F3,—4d*F
2254.258 8 44346.76 } - 2986.853 9 43714.73
2255.612 15 44320.14 4p 2Dy, — 4d 3G 51, 2987.089 300 43710.92 e 2Et — AR AT
TS 3 . . . 21/ P "Dy,
2255.632 a0 4319.75 4p>Di,—4d2Dyi, |l 9987 648 500 43699.54 4s'" 4Py, — dp’ 2D%
7299300 - o 4p*Fv, —4d *F oy, 2289.209 6 43669.74 4p zci.,/: —4d 4H5.;2/2
2256.137 7 44309.83 As"" 2P, —4p" *Pou, [ 9993 626 4 43585.65 4p +F,—4d Py,
2256.279 3 44307.04 4p"" D%y, —4d' " D1,
2256.708 5 44298.61 G —adp,,, || 2294028 ; hno0.e 55 'K 4y, — 8p 1G5,
9957.826 500 14976.68 dp2F —4d?H 2296.089 100 43538.90 4p 2Ky, —4d G,
9958 504 s 44963 39 4p' "D —4d'" D 2296.552 400 43530.13 4s2F 5, — 4p 2F5,
- . 11/ 01/ y o
2258.704 3 44259.47 407 2P AL BB || A28 Ly 4951697 45 4F 3y, — 4p ‘D,
; z iz 2297.489 300 43512.37 4s4F 11, — 4p Doy,
2259.294 200 44247.92 4p2G,—4d2G 41y,
2259.726 10 44239.46 4p' " D%, —4d' Dy, || 2297.735 3 43507.72
2259.917 10 44235.72 4p'' D%, —4d’ Dy, |[ 2298270 300 43497.59 45 2F 2, — 4p 250,
2260.383 50 44226.60 4p""" 2F%,— 5d ‘D s, 2298.417 2 43494.81 4p'' 2Dy, —4d'' Doy,
2260.644 30 44221.49 4p 2G%y),—4d %G 31, 2298.491 100 43493.41 4s"' 4Py, —4p' 2Py,
4p"" D, —4d’ Do, || 2299.058 30 43482.68 4p'' 2P%,,—4d'' 2Dy,
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TABLE I. Lines of Ni1l —Continued

A(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
2299.651 200 43471.47 4s' 2Dy, —4p' Py, || 2343.491 20 42658.31 4p2D5,,—4d *P .,
2300.097 300 43463.04 4s' 2Dy, —4p' P5, || 2343.947 20 42650.02 45" 2G 4, —4p"" " H,
2301.014 20 43445.72 4s"" 4P oy, — 4p' 2P, 2345.267 200 42626.01 452Gy, —4p"" " Hyy,
2302.141 1 43424.46 2345.442 50 42622.83 454F 3, — 4p D%y,
2302.479 200 43418.08 45" 2G 4, —4p"" 2Fy, || 2349.176 50 42555.09 4p'' 2 S, —4d' Py,
2302.996 1000 43408.34 451F 31, —4p D3, 2349.331 3 42552.28 4p 2D+, —4d *F 1.,
2303.688 50 43395.30 4p 2F5., —4d *F 3, 2349.580 1 42547.77 552F 30, — 02G,
2303.754 0 43394.05 45" 2Gyy, —4p" " 2F5, || 2349.922 30 42541.58 4p2D5,, —4d 2F 4,
2303.848 50 43392.28 4s'" 2P oy, —4p' 2P, || 2349.991 60 42540.33 4p2D5,, —4d Py,
2305.239 200 43366.10 4s'" 1Py, —4p' Dy, 2350.147 3 42537.51 4p’'' 48%,,—4d' 2P,
2306.028 30 43351.27 $4F ,— 2G5, 2350.269 3 42535.30 $24F 0, — z'Giu,
2307.781 50 43318.34 4s'" 4P gy, — 4p’ 2D, 2350.845 10 42524.88 452F 3., — 4p *F5,
2308.278 2 43309.01 2351.204 1 42518.39 4p'’ 4D, —4d' 2Py,
2308.518 150 43304.51 45" 2Py, —4p' D5, || 2352.048 75 42503.13 4p'' 2S5, —4d' 2Py,
2310.147 2 43273.98 2352.226 1 42499.91 $24F 5, — z'F,
2310.610 1 43265.31 4p *Foy, —4d *F s, 2353.007 10 42485.81 4p *F3,, —4d *Ps.,
2311.061 6 43256.87 2353.391 2 42478.88 4p2F3y,—4d Dy,
2311.341 5 43251.63 4p2F3y,, —4d *H,., 2353.528 1 42476.40 4p'" 4Dy, —4d' 2Py,
2311.585 75 43247.06 4p2Fy,, —4d 2G4, 2354.922 5 42451.26 $24F 1, — %Gy,
2312.054 2 43238.29 $24F,, — 24, 2355.147 10 42447.21 4p'" 2G4y, —5d Gy,
2312.240 50 43234.81 4s'2D ,,,—4p' *Ph, || 2356.013 75 42431.61 4p'’ 4S5, —4d' 1Py,
2312.916 200 43222.18 4s""" 2G4y, —4p' " *Hsy, || 2356.403 100 42424.58 452F 30, — 4p "D,
2313.208 3 43216.72 2358.054 % 42394.88 4p'’ D%, —4d' Gy,
2313.789 2 43205.87 4p'' 2P5,, —4d' ' 2F,,, || 2358.208 1 42392.12 4p *F3y, —4d Dy,
2315.066 2 43182.04 4p'' 2Py, —4d'' *F ., || 2359.816 1 42363.23
2315.558 20 43172.86 4p D%y, —4d Gy, 2359.862 100 42362.41 4p ¥, —4d Gy,
2315.842 2 43167.57 4p2Gy,), —Ad *D 3, 2360.396 1 42352.82
2316.039 1000 43163.90 451F 31, — 4p *Diyy, 2360.766 2 42346.19 4p""" 2G%y,—5d G 3,
2318.321 5 43121.41 2362.111 5 42322.07 4p'"" 2G'y,—5d *G oy,
2318.509 200 43117.92 4s'" 4Py, —4p’ D%y, 2362.351 1 42317.78 4p'"" 2G5y, —5d *H
2319.252 15 43104.11 4p"" D%, —4d" Dy, || 2362.527 1 42314.62
2319.750 500 43094.85 4s' 4Py, —4p' 2Fiu, 2363.649 1 42294.54 $24F 0, — zF,
2321.011 30 43071.44 4p 2G3y, —4d 4Gy, 2364.305 50 42282 81 $22Hz,— 22 Iy,
2321.047 15 43070.77 4p D3, —4d *D 4, 2365.383 2 42263.54 4p''" 2G5, —4d'" " 2F
2321.861 15 43055.68 4p *D%,, —4d *F s, 2365.576 100 42260.09 4p 2F%.,—4d *F 3,
2322.195 10 43049.48 4p 4F3., —4d Dy, 2365.739 15 49257.18 4p'"' 2G5, —4d'" ' 2F oy,
2323.541 30 43024.55 ap""" 2Ghy, —4d"" " *Gayy || 9366.542 100 42242.84 4s'" 4Py, —ap'" 4P,
2324.094 5 43014.31 4p""" *Gyy, —4d"" " *Gu, || 9367385 100 42227.80 451F 31, — 4p Disyy,
2324.272 50 43011.02 2367.668 9 49999.75
SRy e CHLEA 2368.935 2 42200.17 4p'"" 4Dy, —4d’ 2Dy,
Saes = e b L 2369.218 50 42195.13 45" 4Py, —4p'’ Py,
2326.527 g o 4p "D, —4dF >y, 2369.512 2 42189.90 4p Gy, —4d Py,
2326.635 i 129andd | dp G, —ad = e i oscn 063 15 42183.65 |  4p’ 1Py, —55" Py,
2329.553 20 42913.52 4p"" 3G, —4d" G, || 5370765 =0 42167.60 4p" S —4d D
= 4 lane 4" Pra=4p"*Fove |l 9371038 40 42162.74 | 4p’' *Gh,—4d'"' Fay,
2330.409 30 42897.76 4p'"" 2Gy, —4d'" *Hsy, || 2372.361 15 42139.23 4p 2Dy, —4d ‘D,
233121 40 42884.66 4p’' 2Py, —4d" " 2Dy, 9374.582 20 42099.82 4p 2F5,, —4d *G;
2331.760 10 42872.91 4p Koy, —4d Gy, 2374.802 5 42095.92 4p Gy, — 4d *Dyy,
2332.108 15 42866.51 4p""" 2Ghy,—4d"" *Hay, || 2375.418 1000 42085.01 4s2F 51, —4p *Fiau,
2332.970 5 42850.67 2375.901 3 42076.45 s22H 5., —4f 4 T,
2333.883 1 42833.91 522D 5y, —5p"" 1Py, 2376.010 75 42074.52 4s4F 11,,— 4p ‘D34,
2334.584 500 42821.05 45 2F 3,,— 4p 2G5, 2377.350 5 42050.81 4p'"' 4Dy, —4d' 2F s,
2335.100 15 42811.59 $24F 3, — 2%G, 2378.580 10 42029.07 4p'' 2S5, —4d'" 4Py,
2336.625 30 42783.65 4s' Dy, —4p' P, || 2379.574 100 42011.51 4p'’ 4S5, —4d' ‘P .,
2336.712 100 42782.06 4s'" 2Py, —4p' D5y, || 2380.353 10 41997.76 4p 2F3,,—4d Dy,
2337.268 1 42771.88 4p"" D%y, —4d’ 2Dy, || 2380.723 5 41991.24 $22F 5, — w D3y,
2338.233 30 42754.23 4p 2F5,, —4d 2F .y, 2381.098 1 41984.62 4p'' 2Py, —4d"" Doy,
2339.240 1 42735.83 2381.210 30 41982.65 4p2Fy,,—4d *F ),
2341.202 500 42700.02 4s'' 2Py, —4p' D3y, || 2381.516 10 41977.26 4p'’ 4P%, — 55" *P
2343.381 3 42660.32 4p 2Dy, —4d 4Gy, 2381.892 8 41970.63 4p *D%y, — 55 2F 31,
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TABLE I. Lines of Ni 11— Continued
A(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition

2381.993 8 41968.85 4p'' Py, —5s"" Py, || 2449.347 15 40814.85 4p'"' 2F%,—4d'" Py,
2382.439 40 41960.99 4p'" 4S5, —4d' Py, || 2450.839 100 40790.00 4p D%, — 55 2F 4,
2382.675 8 41956.84 4p'' 2P5,,,—4d’' D1, || 2452.160 8 40768.03 4p *D5yy, — 55 *Fay,
2383.540 5 41941.61 4p'’ D%y, —4d' 2Fy, || 2452.476 2 40762.78
2384.745 100 41920.42 4p 2Dy, —4d ¥y, 2455.519 30 40712.26 45 2F 3, — 4p ‘G,
2386.115 15 41896.35 4p *F3y,—4d *F sy, 2455.651 5 40710.08 ap' 2P, —5s"" 2P o,
2386.438 5 41890.69 4p'' 15%,,—4d' ' *F 1y, 2457.723 3 40675.76
2387.764 100 41867.42 4s°F3y, —4p *F3), 2457.865 30 40673.41 4p’ 2F%,,— 55" 1Py,
2391.805 20 41796.69 4p’" *Phy,—5s"" *Pay, || 2459.180 20 40651.66 4p D%y, — 65 1F 1),
2392.106 30 41791.43 4s"" 'Pr,—4p"" 'Phu, || 2460.038 50 40637.48 4p'' 2Py, —4d' 2S o,
2392.289 5 ALE s 4p"" P, = 55" Pay, |l 9467 763 10 40609.01 4p' 2Dy, — 55" Py,
2392.588 100 41783.02 45" *Pry,—4p" Py, || 5465 403 15 0ot 58 i —agap.
2394.519 1000 41749.32 4s *F 3, — 4p *Guy, 465,940 3 40540.23 At el
o . . pyt T ol : h 522Dy, —5p' 2D%y,
2394.843 100 41743.68 45" Poy,—4p" ‘Piu, || 466470 3 4053159 ' D —ag e
2395.507 1 41732.11 4p'' Py, — 55" 4Py, iy gy d e "

2 : || 2467.380 5 40516.57
2397.509 1 41697.26
2398.288 75 41683.72 4p 2Dy, —4d 'Fauy, 2467.647 20 40512.19 s**Hu,— 2% L,
2398.625 2 41677.86 45" Py, —dp'’ Dy, || 2208.711 . e ‘ it
2400.374 | 41647.50 5s4Fay,— s4D3y, || 2468848 . . 58 *Fu —4f ' "G
2400.925 3 41637.94 4p'" Dyy,—4d' 2Py, || 2309.520 3 40481.46 4p’ *Pouy, —5s"" Py, ?

2470.026 1 40473.17 $22F 5y, —4f ' 23y
2401.929 100 41620.54 4p 2D, —4d 4Py,
2403.708 1 41589.73 2470.429 D 40466.57 4p 4G4y, — 55 *Fay,
2403.956 30 41585.44 4p °F3,,—4d 2P, 2470.503 1 40465.35
2404.548 1 41575.21 4p' 2Fy,—5s' 2P, || 2472.282 10 40436.24 4p""" 2Fyy,—4d'" Py,
2404881 10 41569.45 4p'' 4S5,,—4d’ Dy, || 2472507 15 40432.56 4p D51, — 55 'Ky,
2405.163 100 41564.58 45 2Py, —4p" D3y, || 2473085 20 40423.11 4p"" *Ph,—4d" *Puy,
2406.389 15 41543.40 4s'" Py, —4p' Py, || 2473.148 100 40422.08 452F 0, —4p *F5,
2406.875 50 41535.01 4s'" Py, —4p' Py, || 2473.444 2 40417.24 $22F 5, — 01Fa,
2407.890 40 41517.51 4p'" Py, —5s' Py, || 2474.850 10 40394.28 4p’ 2D5,,— 55" 4Py,
2408.111 3 41513.70 4p"'" 2GYy,—4d"" " 2 15y, || 2475.147 1 40389.44
2409.209 2 4149478 | 4p'"' 2G5, —5d*Gy, || 2470858 2 374 o $**Fyup = w*Fau,
2410.027 5 41480.70 4p 2Fiy, —4d 4Py, 2477.193 1 40356.08 $22F,,, —4f ' 2F3,
2410.744 10 41468.36 4s *F 31, — 4p 'G, 2478.497 10 40334.85 4p D5, —4d ‘P,
2412.265 10 41442.21 4s'F 51, — 4p *Dip, 2479.972 1 40310.86 4p'" 2Dy, —4d’ 2Fsu,
2413.040 50 41428.91 4s 2F3,, —4p *Fi,;, 2482.254 20 40273.81 ap"" " ¥y, —4d" 2y,
Se14ia00 i e Up" Dy — 4 Gy, || 2482080 15 40266.90 4p' 2Py, —5s"" 1Py,
2415.067 5 41394.14 4p' 2Py, —5s' Py, || 2484.204 200 40242.19 4p Diyy, —55 1 F .,
2415.502 15 41386.68 4p *Fi., — 4d Dy, 2484.381 10 40239.33 4p'' 2Py, —4d' 2Py,
2416.134 2000 41375.86 45 ?F sy, —4p 23, 2484.526 2 40236.98 4p' 2F3,,— 55" 4Py,
2416.306 30 41372.91 4p D5y, —4d *P 2485.960 30 40213.77 4p' 2Dy, —5s"" 1Py,
2489.081 1 40163.35 4p 1G5y, — 55 2F g,

2418.889 1 41328.74 4p D31, — 55 *F 1),
2420.317 40 41304.35 4p D5y, —4d Py, 2491.695 1 40121.22 4p""" 2Glhjy —5d 4G 4y, ?
"2424.623 2 41231.01 55 1F 4, —4f ' 2Hy, || 2493.666 1 40089.51
92426.316 2 41202.24 55 F 0, — v1F5, 2495.900 50 40053.63 4p D5y, — $22F 3,
2431.561 40 41113.37 45" Py, —dp'’ 1Dy, || 2496.807 1 40039.08 | 4p""’ *F3,,—4d"" 'Fyy,
. » odas P 2497.621 1 40026.03 $22F 30, — 4f ' 2G,

. 6 p 4D, — 55 2Fuy, , : .
2433.556 100 41079.67 45 F . —dp Foy, || 2497805 10 40023.08 4528y, —dp G,
2434.319 2 41066.79 4p'" Py, —4d' Dy, | 2200873 H gt 40 *Feun—4d Dy,
2435.491 8 41047.03 4p 2Dy, —4d Dy, jg(o);é(l)g ; gggzgég AR e T
G < DS — 4 : 2l TPy, U2y,
2 ¢ A Ap" Pon, —4d" Dl 55037556 100 39935.94 ap'"’ ‘—’H‘?..L —5s'""2G :‘.//2
2436.313 5 41033.18 4p"" Dy, —4d *Pr, |l 9503 509 5 39931.90 4p""" *Hi, — 552Gy
2437.892 50?) 41006.61 45, :]‘ ?1/2—41),4’114:/2 2504.175 1 39921.98 4p'' 2P, —4d' 2D, 2
2438.997 2 40988.03 p' 2Py, —5s"" *Pu, 1l 9504494 5 39917.31 552F 3, — 902G,
¢ R 3 . 31/ 7 41y
2441.330 10 40948.87 4p' "Dy, —4d"*Fou, | 2505.843 150 39894.71 4s'' Py, —4p’ 2Py,
2447.013 10 40853.77 4p’ *F3y,—55" *P1,? | 2506001 100 30890.76 4p Dy — 55 4F .
2447.257 3 40849.70 4p'" D5, —4d' 2Poy, || 2510.450 8 39821.50 4p’"" 2 F3, —4d'" *F 4,
2447.393 30 40847.43 4p 2Fyy, —4d *F3., 2510.871 500 39814.83 452 Fy., — 4p ‘G,
2447.590 5 40844.14 55 4F31,— w?F%,, 2511.016 ) 39812.53 4p’ 2D%,—5s"" 4Py,
2448.080 1 40835.97 $22Fyy,— v4F3, 2511.235 10h 39809.06 :
2449.234 5 40816.73 s22H5y  — oyt 2511.965 2 39797.49 4p' 2Py, —5s'" 4Py,



TABLE I. Lines of Niil—Continued

Aair) Intensity | Wavenumber Transition \(air) Intensity | Wavenumber Transition
2514.627 200 39755.36 4p D%y, — 55 4F o), 2583.998 200 38688.14 4s'" 2P gy, —4p' 2P%y),
2515.371 5 39743.60 4p""" 2F%,—4d' ' 2F 3., 2584.314 50 38683.41 4p'" ' 2F%,;,— 55" 2Gyy),
2516.875 15 39719.85 4p""' 2Py, —4d’ 2S¢y, 2586.106 1 38656.61
2517.469 20 39710.48 4p 4Gy, — 55 2F o, 2586.285 2 38653.93 4p 4F%,—5s2F 5,
2520.351 5 39665.08 45" 2Py, —dp' 2D, || 2586.798 10 38646.27
2521.217 2 39651.45 55 2F 21, — w2Gy), 2587.289 8 38638.93 4s2F 51, —4p DYy,
2521.853 10 39641.46 5s2F 31,— w2F%,, 2587.598 10 38634.32 4p'" D%, —5s"" 2P 1,
2522.266 1h 39634.97 4p D%, — $22F s, 2588.310 20 38623.69 4s'" 2Py, —4p’ 2F%,,
2522.453 75 39632.03 4p' 2D%, —5s"" 4Py, 2589.584 18 38604.69
2524.213 20 39604.40 2590.787 2 38586.77
2525.296 300 39587.41 4p D%, — 55 4F 34, 2591.193 1 38580.72
2526.670 3 39565.89 2591.259 15 38579.74 4dH 50, — 7f 2 Ty 7+
9527.471 15 39553.35 4p" 4P, —5s Dy, || 2592.155 0 38566.41 4d Hy, — Tf 4Gy,
2530.532 5 39505.51 4p' 2P —5d 2P, || 2592.390 1 38562.91 4p" Dy, —5s'" Py,
2532.231 5 39479.00 552F 3y, — w25 2592.477 15 38561.62 4d Hsy,—7f 1Fy,
2534.959 150 39436.52 4p'' 4P%y,—5s' 2D oy, 2592.530 1 38560.83 4s'" 2P oy, —4p' 2D,
2535.302 2 30431.18 24F %, — 85 *F 4, 2592.595 5 38559.86 4d Hy, —7f Hos,
2535.501 100 39428.09 4p" P, —5s Dy, || 2593.913 3 38540.27 | 4p’''2F%,,—4d’ D,
2535.580 5 39426.86 4p 4G, — s22F 3, 2594.645 75 38529.40 4p 4Gy, — $22F 3,
2535.696 5 39425.06 4p'" 2 Fy,—4d' 4Fy,, || 2595.973 10 38509.69 4p Gy, — 55 °F o),
2537.157 15 39402.36 4p' 2Py, — 55" 4P sy, 2596.284 2 38505.08
2539.100 75 39372.21 4s' 2Py, —dp’ 2P7,, || 2596.448 1 38502.64
2539.902 100 39359.78 4dp'"" 2H%,, —5s""" 2G4, || 2596.569 5 38500.85
2541.876 2 39329.21 2596.685 5 38499.13
2541994 3 39327.38 2507.575 3 38485.94 4d 4P 1, —Tf D,
2542.354 15d 39321.82 4p" 2Py —4d 2P oy, || 2599.936 10 38450.99
2545.903 200 39267.01 452Fy,, —4p Gy, || 2600.022 10 38449.72
2545.990 50 39265.66 4p 4G, — 55 2F 3, 2600.779 300 38438.53 4p" 2F%i,—5s' 2Dy,
2547.188 8 39247.20 4s""" 2G g, —4p' ' 2D%,, || 2601.029 200 38434.84 4p 4G, — 55 *F 4y,
2549.548 % 39210.87 ds' 2Py —4p’ P70, ? || 2601.835 2 38422.93
2551.034 10 39188.03 4s2Fy, —4pD%,, | 2602.113 3 38418.83
2552.617 100 39163.73 4p""" 2F%,,—5s""" 2G4y, || 2602.374 30 38414.97 Pl Ty = Gy,
2554.988 200 39127.39 4p 4G5y, — 55 4F ), 2603.180 8 38403.08 s24Py,, —5p 4Gy,
2556.265 & 39107.84 4p'" 4S%,—4d’ 2Py, 4d 4G5, — Tf 4G5y,
2556.356 2= 39106.45 4p"" 4SS, —4d' Dy, 2603.492 0 38398.48 4d 4G5y, —7f *Foyy,
2556.638 15 39102.14 4p'" 4Py, — 55" 2D 1, 2603.620 15 38396.59 4d 4G5y, — Tf Hieuy,
2557.868 15 39083.34 4s'' 2P 1y, —4p’ DY), 2604.671 10 38381.10 4d 4 F 41, — Tf 4G5y,
2558.830 0 39068.64 4d Dy, —7f *Fop,, 4dF 4y, —Tf 1F5, |
2559.135 8 39063.99 4d 4D 31, — 7f 4Fy), 2604.998 10 38376.28 4d 4 F 41, — Tf 4Fu), |
2559.922 5 39051.98 4Dy, —Tf Py, || 2605.331 300 38371.37 4p 4Gy, — 55 *F sy,
2560.156 150 30048.41 4p 4G, —554F 1, 2605.516 3 38368.65 4d9F 4, —Tf 4D%0,?
2562.356 > 39014.89 2606.255 500 38357.77 4p 2G%y, — 55 2F oy,
2565.210 15 38971.48 4p 4 ¥4, — 55 2F 31, 2609.286 15 38313.22 4p' 2F%1,— 55" 2D o,
2565.923 500 38960.65 4p Gy, —55 *F ), 2609.945 500 38303.54 4p 4Gy, — 55 *F sy,
2566.097 5 38958.01 4d 4P 1, — 7f *P%y, 2610.170 5 38300.24
2566.241 ) 38955.83 2610.478 3 38295.72
2566.856 1 38946.49 2611.647 75 38278.58 4s""" 2G4y, —4p' ' D%y,
2567.120 3 38942.49 2611.965 2 38273.92
2568.136 3 38927.08 4p"" 4D, — 55" 2P oy, 2612.235 8 38269.97
2568.670 3 38918.99 4p''" 2F%.,—4d" " Dy, 2613.291 2 38254.50 4s""" 3G gy, —4p' D%y,
2568.793 1 38917.13 §*2D 11, —5p" D%y, 2614.633 3 38234.87 4p 4Fy,— 522F 3,
2572.207 2 38865.48 2615.056 500 38228.69 4p Gy, — 55 2F 31,
2572.495 3 38861.13 55 4F 41, — Tp 4G5y, 2617.336 10 38195.39 4d 4F 51/, — 71 *F3),
2575.004 10 38823.26 2617.543 5 38192.37
2576.247 2 38804.53 2617.967 2 38186.18 4d*F 5y, — Tf 4D,
2578.805 1 38766.04 2623.071 10 38111.88 4s""" 2G gy, —4p' D%y,
2580.622 5 38738.75 4p DYy, — $22F 2y, 2623.154 20 38110.68 4p 4F%.,— 55 2F 3.,
2582.326 0 38713.19 4d*Hey, — 7f 4G5y, 2624.367 10 38093.06 4d 4G 4, — 7f 4F35),
2582.751 10 38706.82 4d*Hy, — 7f Hy), 2624.697 1455 38088.27 4d 3G 41, — Tf *Fu,
2583.401 20 38697.08 4dH g, —Tf 4 17, 2626.426 200 38063.20 4p 4G5y, — 55 4F 3,
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2626.570 5 38061.11 2690.925 1 37150.91 4p""" 2G%, — 65 4F 3,
2626.888 40 38056.51 4p" 4Dy, —5s" *Poy, || 2692.697 3 37126.47 $24F g1, — 2D,
2629.787 40 38014.56 4p"" 4Diow,—5s" *Poy, || 2698.823 50 37042.20 4p' 2P%,,—5s' 2Dy,
2630.273 30 38007.53 45 2F 31, — 4p D%y, 2699.994 20 37026.13 4p 2G, — 55 *F 31,
2630.545 1 38003.60 4d 4D s, — 8p 4G, 2702.796 3 36987.75 4d 4D 51, — 6f Gy,
2631.349 100 37991.99 4p 4F%, — 55 *F 1), 2702.905 4 36986.26 4s'' 2P g, —4p" ' 4P,
2632.040 5 37982.02 554F 4,— D%, 2704.248 3 36967.89 4d Dy, —4f " 4 Fou,
2632.255 50 37978.92 4p' D%, — 55" 2D 1, 2704.415 20 36965.61 4p 4F5.,—554F o1y,
2632.713 150 37972.31 4p 4F%,,— 55 4F 1), 2705.154 3 36955.51 4piF,— s22Fa,
2633.054. 3 37967.39 4d D 51, — Uf D%y, 2707.390 3 36924.99 s24F 1, — 29G%,
2633.558 2 37960.13 4s"" 2Py, —4p" ' 4P%y, || 2708.635 200 36908.02 4p 4 ¥, — 55 4F 31,
2636.824 75 37913.11 4p"" D%, — 55" 1Py, || 2709.636 50 36894.39 4p'' 2D%;,— 55" 2Py,
2638.336 2 37891.39 2716.434 5 36802.06 4p'"" 2F%,, —4d’ *Fauy,
2639.358 200 37876.72 4p’ 2F3,— 55" Doy, 2718.239 5 36777.63 4p' ' 2D%, — 55" 4P 11,2
2640.970 10 37853.60 4p' 2Dy, — 55" 2D oy, 2718.392 15 36775.56 4p""" 2F%y, —4d’ Gy,
2641.117 40 37851.49 4p' 2Py, — 55" 2Dy, 2721.770 3 36729.92 s24P 1, —5p Doy,
2641.790 50 37841.85 4p' ' DY, —5s" 1P, || 2722.738 10 36716.86 4p ¥, — s22F 4,
2644.726 10 37799.84 4p"" Dy, —5s' 4Py, || 2724.165 3 36697.63
2646.436 3 37775.42 2724.725 50 36690.08 4p' 2P, — 55" 2P oy,
2646.583 2 37773.32 4p 1Ghiy— s22F 3, 2727.943 1 36646.81 4p2D%i, —554F 1,
2646.895 200 37768.87 4p 4F%,— 55 *F 31/, 2728.683 3 36636.87 4d *Hs,—6f 4 I3,
2648.719 10 37742.86 4s2F 5,,,—4p D%y, 2729.712 3 36623.06 524P 51, — 5p D%,
2649.436 40 37732.65 4p"" D%, —5s' 4Py, || 2731.517 3 36598.86
2649.710 1 37728.75 2731.642 5 36597.18 4p"" 2D%;,— 55" 1Py,
2650.856 10 37712.44 s24F 3, — 25G%, 2732.708 3 36582.91 4d 4P 11, —6f 2P%),
2651.408 1 37704.58 s24P15,,—5p 2D%y), 2737.678 3 36516.50

24D%1, — 7d 4D s, 2738.890 20 36500.34 4p 2Gi;,— 55 *F 41,
2654.392 1 37662.20 55 Fg,— t4D%, 2739.649 2 36490.23 4d 4F 41, —6f 2H%,),
2654.460 3 37661.24 4p"" D%y, —5s' 4Py, || 2739.761 3 36488.74
2655.345 150 37648.69 4p 2F%1,— 55 2F o, 2742.359 3 36454.17 4p'' 4P%,—4d 2Dy,
2655.769 150 37642.67 4p 4F;, — 55 4F 1, 2742.489 3 36452.44 4d2P 1., —6f 4F),
2659.498 150 37589.90 4p'" D%y, —5s" 4Py, 4d 4P 1., —4f " 4F,
2661.006 1 37568.60 2742.831 300 36447.90 4p 2F3., —552F 3,
2663.220 3 37537.37 4p 4Gy, — 55 *F a1, 2747.780 15 36382.26 4p *F%1,— 55 4F a1,
2665.252 50 37508.75 4s"' 2P yy,—4p' " 4Py, || 2747.920 9) 36380.40
2665.852 15 37500.31 4s" " 2P 1., —4p’ ' Py, || 2750.475 5 36346.61 s24P 11, —5p D%y,
2665.950 100 37498.93 4p’" 2D%,—5s" 2Py, || 2753.285 10 36309.52 4p 2F%1,— 55 4F 21,
2666.423 50 37492.28 4p Gy, — $22F g, 2754.929 2 36287.85 4d4F 31,,— 6f 2G%,
2666.616 2 37489.56 4p"" " 2F%,—4d Dy, || 2755.208 75 36284.18 4p' 2P, — 55" 2P ),
2669.211 15 37453.12 4p 1F%1,— 55 2F 3, 2757.761 20 36250.59 4p 4F%,;,—554F 31,
2669.365 1 37450.96 4p'" " H5y, —4d' 2G4y, ? || 2758.874 150 36235.96 4p 2F%,— 55 2F 1),
2670.326 30 37437.48 4s"" 2P g, —4p" " Py, || 2760.671 15 36212.38 4s'"" 2G g,;,— 4p' D%y,
2673.207 40 37397.14 4p" Doy —5s" Dy, 2761.452 ) 36202.14 4d 4G 41, — 6f *H5y),
2674.848 50 37374.19 4p 4F%,— 522F3, 2761.805 1 36197.51 4d 4G 41, — 6f Hu),
2676.231 2 37354.88 4p 1Ghy,— s22F ), 2762.726 1 36185.44 4d 4G 41, — 6f 2G4y,
2679.109 200 37314.76 4p 4F%.,— 55 *F 21y, 2763.440 5 36176.09 4d *H 41, — 6f 2 1%y,
2679.521 30 37309.02 4p 2D, — 55 2F o1y, 2764.412 8 36163.38 4d 4G 41, — 6f 4 I%y),
2679.659 5 37307.10 4p 4G, — 55 *F 31, 2768.634 150 36108.23 4p 2D%;, — 55 2F 354,
2680.153 75 37300.22 4p'' 2D, — 55" 2Poy, || 2771.473 10 36071.25 4d D 51, — 6f 2D%y),
2680.310 2 37298.04 4d 2F 31, — 6f Gy,
2681.376 3 37283.21 s24P 11,—5p Dy, 2771.567 8 36070.02 4d D 91, — 6f 2F%1),
2682.194 100 37271.84 4p’ 2D%y;,—5s' 2D g, 2772.018 5 36064.15 4d D 21, — 6f 2Py,
2682.782 5 37263.67 2772.090 5 36063.22 4d 4D o1, — 6f 4G%y),
2683.385 30 37255.30 Ap"" " 2F,—4d' 2Gay, || 2772.296 3 36060.54 4d 4D 21,— 6f *D°,
2684.277 300 37242.92 4p 4F%;, — 55 4F 4, 2773.435 8 36045.73
2684.680 10 37237.33 s24F 1, — 2G5, 2773.856 15 36040.26 4d*D 11, — 6f *Fy,
2688.881 5 37179.15 2774.938 8 36026.21 4d D 11, — 6/ Dy,
2689.730 50 37167.42 4p’ 2P%y;,—5s' 2D 1y, 2775.160 150 36023.32 4p 2D%, — 55 2F 4y,
2690.178 3 37161.23 4d D3y, — 6f Gy, 2776.349 1 36007.90
2690.485 150 37156.99 4p 2Gy, — 55 2F 31, 2776.806 40 36001.97 4p2G,— $22F .y,
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2779.288 8 35969.82 4p D%, — 55 *F o, 2825.477 1 35381.84 4p’ 2P%,,—4d D 1,
2779.360 3 35968.89 dp' 2F1,—4d*D 1y, 2825.641 50 35379.79 4d *H ), — 6f * I,
2779.591 5 35965.90 $24Fg,— 2D, 2826.043 3 35374.76 4p'’ 4S5, — 55" 2Py,
2780.482 30 35954.38 4p Gy, — 55 *F g, 2826.270 20 35371.91 4p D3y, — s22F 4,

4 _ 2H°,
2780.551 10 35953.48 4d Gy, —6f Hu, 9896 €03 ] enceies Ap'" 2P — 55 2Py,
2780.905 10 35948.91 4p *F,— 522F o, 2827.126 10 35361.21 4p 2Dy, — 55 *F 1y,
2782.258 5 35931.43 4d 4G 31, — 6f * L'ny, 2827.507 5 35356.44 4d*F 5, —4f ' 2D,
2782.947 1 35922.53 $24F 5, — 25F3, 2829.452 3 35332.14 $24F 3, — z6F%,
2785.861 2 35884.96 4d D2y, —4f " 4F5.,? || 2829.545 1 35330.98 4p’ 2F%,—4d?D s,
2190.557 13 i s Fae— 2%Fan | 5830 496 2 35319.11 4d*H ., —6f Gy
2792.133 50 35804.35 4d *D 31, — 6f *F, 2830.675 4 35316.87 4d *Hs,), —6f 4G,
2792.872 50 35794.88 4d D 31, — 6f D3, 2831.054 5 35312.15 4d*H;,,—6f *H3.,
2793.344 40 35788.83 4d D31, —6f P2, 2831.354 15 35308.40 4d*H..,—6f *Ho,
2793.597 20 35785.59 4d D g1, —6f 1F3u, 2831.622 30 35305.06 4d *H3;,y, — 6f 4G5y,
L N
2794.621 100 35772.48 Ap" 2P, =55 P, || oa oo . Sesie 4d Hyy, —6f Fu,
2795.139 3 35765.85 2831.937 5 35301.13 4p'" D7y, — 55 2D,
2799.251 3 35713.31 4d2Fy,;, —6f 4G,
2799.390 20 35711.54 4p 2o, — 522F 3, 2832.050 10 35299.73 4d2F 51, — 6f 3G,
2799.559 5 35709.39 2832.209 50 35297.74 4d *H 5., — 6f *Hi,
2800.230 15 35700.83 4d 4Py, — 6/ Dy, B~
'/2 3'/2
2800.701 40 35694.83 4d *P 31, — 6f *P3u, 2832.267 200 35297.02 4d*H ., —6f 2 I3,
2800.807 40 35693.48 4d 4P 5., —6f 4S7, 2832.444 2 35294.82 4d2F ., —6f *H3,
2800.950 1 35691.65 4d 1P 31, —6f *F5, 2832.791 15 35290.49 4d *H 11, — 6f 4G5,
2801.199 15 35688.48 4d P 31, — 6f *P7, 4dF 1), — 6f 4Gy,
2801.711 1 SRl 2833.321 8 35283.89 4d2F 3, — 6f *F,
2801.775 15 35681.14 2833.602 2 35280.39 $24F 1y,— 2°Fy,
2802.510 10 35671.79 4d D o1, — 6/ ‘D, 2833.699 1 35279.19
2803.916 3 35653.90 2834.110 100 35274.07 4d*H 1, —6f 4 15,
2804.768 3 35643.07 2834.172 5 35273.30 4d*F 11, — 6f *F,
2805.668 60 35631.64 45" 2G4, —4p 2Fhu, || 9834 354 35971.03 4d?P oy, — 6f Dy,
2806.236 8 35624.43 522G 33, — 5p 2F%;, 4dH 5., —4f "' 2G),
2806.719 5 35618.30 2834.525 100 35268.91 4d *Hs,,— 6f * T,
2807.083 10d 35613.68 4d P o, — 6/ 2P,? || 2835.060 100 35262.25 4p'"" 2G5y, —55"" Gy,
2807.388 3 35609.81 4d 4P g1, — 6f *Di, 2835.703 10 35254.25 4d*P 1., —6f D3,
2807.560 1 35607.63 472G, —4p P ] ooac 16 10 35252.85
2808.343 20 35597.70 4s' 2D 5., — 4p 2Dy, 2836.195 2 35248.14 4d *H ), —4f " 2G),
2809.044 10 35588.82 4d *P o1, — 6f P, 2836.425 75 35245.28 4p 2F,— 55 *F 3,
2810.221 10 35573.91 4p 2F51,— 55 1F 1), 2836.612 1 35242.96
2811.092 10 35562.89 4p''2Ph,,—5s" Py, || 2836.758 D 35241.14 4d *F ), — 6f D%,
2811.207 3 35561.43
- 2836.857 15 35239.92 4d*F 5, — 6f 2F5,
2811.331 2 35559.87 2*F3,—7d "Dy, |l 9837.415 20 35232.98 4d *F 5, — 6f 4G5y,
2811.960 10 35551.91 411-’P1.,2—6f. -’Do-_u,2 9837.632 ) 35230.29 4d*F 5, —6f D7,
2812.521 20 35544.82 4d 2P 1., —6f 2P, 9837.680 3 35229.69 4p'’ 4Dy, —5s' 2Dy,
2812.582 5 35544.05 s*4F 0y, — 2°F ), 2837.769 30 35228.59 4d*F 5y,—6f *F,
2814.469 8 35520.22 4d 2P 11, — 6f 1P,
2815.341 8 35500.22 4p’ Dy, —4dD ;gig";’gg 2(2) gg?gg'gg 4d*P 1y, = 6f *Pl,
2815.980 5 35501.16 9840.472 o v
2816.256 1 35497.68 4p" D2, —55" D1y || 5840930 o 25180,30 4d*H p,— 6f H°
iy o ¢ . B . 41/ 41/,
2817.407 2h 35483.18 4d*Poy,—4f " *Fun? || 5841 196 5 heies g 4d G — e iGo
2817.722 8 35479.22 $22G 41,— 5p 2F5%., ’ ’ 2l e
2819.882 5 35452.04 4d Hey,—6f 4G5, || 2841611 g 35180.96 4d 4Gy, = 6f 2Gi,
2820.472 40 35444.62 td He,—6f Hiy, || 2842:002 40 35176.12 4d Gy, —6f Hiy,
2821.745 150 35428.64 4p *Gy1,—55 *F 4y, 2842.417 50 35170.99 4s'"" Gy, —4p’ *Fu,
1o — 67 4 T, 2842.701 2 35167.47 4d?H 41, — 6f * I%),?
2822.879 2 35414.40 4d?P 1, —4f " 4F, || 2842:906 = Sillgn
2823.877 2 35401.89 4d *H 3./, — 6f 2Hu, 2842.929 30 35164.65 4d?F 5., —6f *H'u,
2824.214 8 35397.66 4d H 3., — 6f Hi), 2843.189 &) 35161.44 4p"" " 2Gha,—5s"" 2Gyuy
2825.142 3 35386.04 2843.520 75 35157.34 4p'" " 2Ghy,— 55" 2Guyy,
2825.231 15 35384.92 4s' 2D 1), — 4p 2F%, 2843.731 5 35154.74 4d*F 31, — 6f 2D,
2825.416 1 35382.60 4p'' 2P%;,—5s'" 4Py,,? || 2843.827 30 35153.55 4d?F 31,—6f 2F51,

4d*P 1y, —4f " 4F ), ?
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2843.904 20 35152.60 4d *F 31, — 6f 2Gyay, 2872.562 3 34801.92 4d2G 3, — 6f Hi,
2844.032 75 35151.02 4d *H 4, — 6/ 2 T3, 2878.045 20 34735.62 4d 4D 21, — 6f Dy,
2844.032 75 35151.02 4d *H 4y, — 6f 2 Ty, 2879.382 10 34719.49 4p2 K0, — 55 1F 4y,
2844.206 30 35148.86 4d 4G 5, — 6f Hsu, 2880.781 1 34702.63 4d 1D sy, — 6f Diyyy,
.2844.777 20 35141.81 4d 4G 51, — 6f 4GSy, 2881.188 5 34697.73 4p' 2Py, —4d 2Dy,
2845.023 10 35138.77 4d G 51, — 6/ *Fuy, 2881.255 2 34696.92 4s' 2Dy, — 4p 2F;,
2845.377 75 35134.40 4d 4G 51, — 6f Hi, 2881.543 15 34693.45 4d 4Dy, — 6f 15,
2845.498 5 35132.91 2882.317 50 34684.14 4p 2D’y — 554 F oy,
2845.601 15 35131.63 4d 4F 31, — 6f 4G, 2882.832 2 34677.94
2845.815 10 35128.99 4d 4D 1, —6f Dy, 2882.996 2 34675.97 4p"' 1P%,—4d2Fay,
2845.991 5, 35126.82 4d4F 4, — 6f *H5,), 2883.811 8 34666.17
2846.562 50 35119.77 4d 4F 4, — 6f 4G5y, 2883.986 1 34664.06 $24F 5, — 26Ky,
2846.803 50 35116.80 4d *F 4, — 6f *Fi, 2885.253 8 34648.84 4d 4D sy, — w2F%),?
2847.581 20 35107.21 4d *F 41,— 6f D3, 2889.703 3 34595.49
2847.706 40 35105.67 4d 4G5, —6f 4 16y, 2891.231 2 34577.21
2848.329 2 35097.99 4d*4F 41, — 6f 4F3, 2896.604 3 34513.07
2848.921 3 35090.70 $24F 5, — 26F%, 2896.641 ] 34512.63
2849.552 10 35082.93 2898.050 5 34495.85 4d *Hy,— 6f Huy,
2852.433 50 35047.49 4d 4G 3, — 6f *Houy, 2898.234 | 34493.66 4d 2D 51, — Uf 4Py,
2853.032 10 35040.13 2900.862 50 34462.41 4p'"48%,,— 55" 4Py,
2853.407 50 35035.53 4d 4G 3, — 6f 2G3y, 2905.963 2 34401.92 4d 4Dy, —4f " 2 F,
2853.439 25 35035.14 4p2Foy,—5s2F,,, || 2907.543 . 34383.23 4d2 ¥y, —6f 2D,
2853.890 5 35029.60 4d Gy, —6f "Gy, || 2907.642 8 o o LU
2854.200 75 35025.80 4G ,— 6f M, || 2908148 : E o 4d>Fyy,—0f *Pu,
2854.259 30 35025.07 4d G 31, — 6f 1F%, 2908.228 1 34375.13 4d2F 51, — 6f 4Gy,

3 3 R 925 2K — " 41)°
2854.575 3 35021.20 2908.443 3 34372.59 ilé 41}“‘21/2 ‘66.ff ZI[)):I/Z
2855.481 8 35010.08 4d2G 41, — 6 >Fy, B 2 T /2 2/
2855.557 30 35000.15 4d2G 4, — 6f Gy, f 3 2496 4'5‘]’
Al g e 2909.328 5 34362.13 4p’" Dy, —55' Dy,
2856.398 8 34998.85 2913.590 100 34311.87 4s' 2D 1, — 4p 2Dy,
2857.408 100 34986.48 4p" " 2S0u, —5s" 2Py, | 2914.695 15 34298.86 4p2Fy,— s22Fy,
2857.870 1 34980.82 24K, — 20, 2915.479 3 34289.64 4p' 2Dy, —4d Dy,
2858.839 15 34968.96 4p"" 1Sy, = 55" Py, || 2915.646 8 34287.68 522G 41, — 5p 4 3y,
2859.101 3 34965.76 2917.561 8 34265.17 4p’ 2 Sy, — 55" 4P,
2859.492 20 34960.98 4d?G 1, —4f " 2G| 2918.934 3 34249.06 4dH ), — 6f 4 I3y,
2860.028 5 34954.43 4d ¥ 31, — 6f D%y, 2919.052 75 34247.67 4p'' 487, — 55" 4P,
2860.126 30 34953.23 4p 2D, — 22K, 2919.967 10 34236.94 4p' " 2D%, — 55" Day,
2860.732 100 34945.83 4d 1 3, —6f 4Gl 2926.800 2 34157.01
2861.385 2 34931.85 2931.622 10 34100.83 5p*D%.,—8d4F 4,
2862.723 20 34921.52 4d4F 3, —6f D%y, 2934.516 100 34067.20 4p'' 48%,— 55" 4Py,
2863.214 3 34915.53 4d ¥ 3, —6f *P%y, 2935.092 5 34060.52 5p D%, — 95 *F sy,
2863.482 30 34912.27 4d ¥ 3y, —6f *F5, 2935.149 5 34059.86 4p' 2Py, —4d 2Dy,
2863.699 100 34909.62 4s" 2D 1), —4p D, 2935.632 20 34054.25 5p 4Dy, —8d 4Dy,
2864.024 500 34905.66 4p 2D%y, — 55 Fyu, 2935.682 20 34053.67 5p 4D, — 8d 4Py,
2864.750 10 34896.81 4p 2F31, — 55 4F 2, 294.2.788 2 33971.45
2864.954 5 34894.33 4p' ¥, — 4d Dy, 2947 454 40 33917.67 4s"" 4Py, —4p 2Dy,
2866.526 3 34875.19 4d2F 3, —Af "' 2F%, || 2948515 5 33905.47 4d*F 31, — 6f D3y,
2866.848 5 34871.28 4p’ D%y, —4d 2Dy, 294.8.964 4 33900.31 4d2G 31, — 6f *Hpyy
2867.137 3 34867.76 2950.716 15 33880.18 4p2F5y,— s22Fuy,
2867.774 4 34860.02 4p'" 2Py, —5s" 4Py, || 2952.183 2 33863.34 4dAF 50, — 6f ¥,
2869.136 75 34843.47 4d 4G 41, — 6f 4Gy, 2954.863 5 33832.63 4p2F),— 55 4F 3,
2869.522 200 34838.78 4d 4G 4, — 6f Hsu, 2956.860 5 33809.78 4p' 1Py, —4d Py,
2870.101 10 34831.75 4d 4G 4, — 6f 4G5y, 2959.638 2 33778.05
2870.348 10 34828.76 4d 4G 4, — 6f 4F), 2964.602 10 33721.49
2870.957 5 34821.37 4d 4Dy, — w2GC%y, 2966.368 2 33701.42 5p K, — 8d 4G 41,
2871.102 5 34819.61 2968.804 2 33673.77 5p ¥, —8d 4Gy,
2871.898 8 34809.96 4d 4G 41, — 6f ¥, 2968.892 25 33672.77 5p 4 ¥, — 8d 4F 4,
2872.153 20 34806.87 4d2G 3, — 6f G, 2969.348 150 33667.60 4p 2D, — $22F
2872.208 100 34806.20 4d2G 3, — 6f My, 2969.846 30 33661.95 5p 4 ¥, —8d Hyy,



TABLE I. Lines of Nill—Continued
A(air) Intensity | Wavenumber Transition \(air) Intensity | Wavenumber Transition
2970.651 1 33652.83 3066.237 8 32603.79 4d?D o,y — 6f 2F5%,,
2971.475 3 33643.50 3067.558 15 32589.75 5p *F%, — 95 *F 3,
2972.457 10 33632.38 4p’' 2Dy, — 55’ 2D gy, 3078.930 15 32469.38 4p'' 4P%y,—4d 4P,
2973.004 15 33626.20 5p *Fuy, —8d Dy, 3084.578 4 32409.93 5p2F%y,— 95 2F 5.,
2974.655 3 33607.53 5p 4Gy, —8d G 4, 3087.069 75 32383.78 45" 4P ), — 4p D%y,
2974.729 20 33606.70 5p 4G5y, —8d 1 F ), 3087.904 4 32375.03 4d°D 5, —Af ' 2F5,
2975.710 10 33595.62 5p 4Gy, — 8d *Hsy, 3109.196 8 32153.33 5p 2Dy, —8d 1D 4,
2976.391 40 33587.93 5p *Giyy, —8d *Hy, 3118.012 2 32062.42 4d*P 11y, — 5f 4G,
2978.695 9 33561.95 3127.276 5 31967.44 $22P 13, —5p 2D%y,
2981.042 25 33535.53 5p 4Dy, — 95 *F ), 3137.363 2 31864.67 4p’ 2F%y, —4d Do,
2982.291 10 33521.49 4d 2D 51y, — 6f 2Guy, 3138.238 8 31855.78 4p" 2%y, — 4d 4P o,
2982.943 20 33514.16 5p 2Gy, —8d *Hu, 3138.877 8 31849.30 4d?D 1y, —4f "' 2D%,
2983.197 10 33511.31 5p 41;;./2—8(2 41;2.,2 3143.33&73 8 31797.93 4d21[)) s —4f ' 4F%,
2983.544 10 33507.41 4p’' 4P%y, —4d 2P, 3148 4 31754.92 4p" D%y, —4d D
2985.611 10 33484.21 5p 4Gy, — 8d 4G 3148.870 10 31748.23 4d Dy, — 5f 2Gu,
2986.135 1 33478.34 5p 4Gy, —8d *F 3y, 3149.525 5 31741.63 4d D3y, — 5f 4Gy,
2988.075 60 33456.60 5p 4Gy, —8d 4G5y, 3149.700 10 31739.86 4p" D%, —4d 2F 3,
2988.166 % 33455.58 5p 4Gy, —8d *F 4, 3167.084 20 31565.65 4d 4D 5, — 5f 2G%y,
2990.964 2 33424.29 3179.620 20 31441.20 5p D%y, — 7d *F g,
2991.071 20 33423.09 4d 4Dy, —4f ' 2P, || 3189.630 30 31342.54 4p' 2Dy, — 4d2P 1,
2992.343 1 33408.89 5p 4Gy, —8d Dy, 3192.582 4 31313.56 5p *F%,— 7d *H .,
2996.008 5 33368.02 5p *Fy,—8d Dy, 3193.677 2 31302.82
2998.054 5 33345.25 " B 3194.183 10 31297.86 5p ¥y, — 7d 2F 3,
2999.977 2 33323.87 3195.177 8 31288.13 4p'" 2Dy, —4d 2D ),
3000.337 2 33319.87 3195.294 5 31286.98 4s"" 4P 11y, — 4p *F,
3004.534 3 33273.33 5p 4Dy, —8d *F ), $202.312 10 31218.42 4d*Hsy,—5f 2 L5,
3005.082 3 33267.27 3211.062 5 31133.35 5p Gy, —8d *F 4,
3009.433 3 33219.17 4d*P 1., —5f 2P3,,
3013.567 5 33173.60 5p 4Gy, — 95 *F 1), 3213.172 3 31112.91 4p' 2P, — Ad?P,y,
3013.713 5 33171.99 3213.771 8 31107.11 4d 4P 1, — 5f Py,
3015.238 5 33155.22 5p 4F%;, —9s *F sy, 3214.498 10 31100.07 4d*P oy, —5f *F,
O A R
3016.996 20 33135.90 5p 4D7yy, — 95 *F o, 5 . v
51;, 4F2/{ — gsd 4(;4'1/2 3229.634 40 30954.32 5p 4D‘?;:2 —7d 4F41//2
3017.531 10 33130.03 5p +F., —8d*Fyy, 3230.237 2 30948.55
3019.580 20 33107.55 5p 4F, — 95 F 4y, 3234.279 20 30909.87 )
3020.902 10 33093.06 4p’ 2Dy, —4d2F s, 3236.743 150 30886.34 S5p :D3,/2—7d ‘:Pf]/g
3021.015 20 33091.82 4p’ 2D, —4d 2Py, 3237.932 Sh 30875.00 4d 4Fg-/z—5f 4041/2
3021.415 3 33087.44 5p +F5,— 95 *F 1, 3238.017 100 30874.19 5p D%y, —7d 4D 3y,
3022.407 10 33076.58 5p 4Gy, — 95 4F s, 3243.894 10 30818.26
. 3247.111 5 30787.72
3025.054 % 33047.64 "1 aps,, —4d2P
4‘; d ZF;‘ ; B g}l 41)"'1 2 3248.703 10 30772.64 4d 4G4y, — 5 2Gyy,
1 2 21/y 9 o
3095.635 30 e 5p G — s 1F y 3249.746 15 30762.76 4d 4G 41, —5f 2H3,
3027267 . 3302343 3249.836 20 30761.91
3027.383 50 33022.21 p Ry, S el 20 it
1.966 0 .76 4G ay,—5f 4 I,
3029.030 2 33004.26 4p’ D%y, —4d*G 4y, 329 3 SnLLe 4‘14(" ’2_5f ) B,
3252.639 5 30735.40 4d4F 54, —5f 2G',
3030.390 2 32989.45 . P
. ‘ 3259.778 5 30668.09 4d D2y, —5f 2D5,,
3031.735 20 32974.81 5p 2Gy, — 952 F 5, ) e
& ; 3259.947 30 30666.50 4d Dy, —5f 2F,
3032.458 5 32966.95 4s' 2D 1), — 4p *Fouy, 3960.246 o 30663 69
3035.117 20 32938.07 5p 4Gy, — 95 *F ), : ‘
3261.086 2 30655.79
3039.521 10 32890.35 5p Gl —9s *Fau, 3261.753 40 30649.52 4d Dy, —5f 4G,
3040.020 5 32884.95 4d>Dyy,—6f ‘G, 3262.481 1 30642.68 4d Dy, —5f 2F%,
3041.261 5 32871.53 5p *Gay, =95 2F sy, 3262.615 15 30641.43 522F 3, —6p 2G4, ?
3041.619 5 32867.66 4d 2D 1y, —6f 4Fy, 3263.309 10 30634.91
3042.049 D 32863.02
3264.364 100 30625.01 4d*D sy, —5f *Fo,
3042.915 3 32853.67 4d 2D 1., — 6f *Din, 3264.980 20 30619.23 4d*D 1y, —5f *F,
3047.009 2 32809.53 3265.173 8 30617.42 4d?2F y4,,—5f *Hi,
3054.822 10 32725.62 5p 2F.,— 95 2F 3, 3265.306 20 30616.17 5p 4Gy, — 7d 4G 5y,
3056.985 8 32702.46 5p 2D%y, — 95 2F 51y, 3265.466 30 30614.67 5p D%y, —7d*D 1,
3063.942 5 32628.21 4s' 2D 1y, —4p *Fi, 4d Dy, — 5/ 2P,
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TABLE I. Lines of Ni1l —Continued iy
\air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
3265.730 100 30612.20 4d "D 11, — 5/ 4G, 3292.872 400 30359.88 4d 4D 3, —5f ‘D3,
5p 3Gy, —7d*Hy,? || 3293.345 20 30355.52 5p 2G%, — 7d *F 3,
3265.896 30 30610.64 5p D1y, — 85 2F 2, 3294.612 2 30343.85 5p 4Gy, — 7d 4F 3,
3266.546 10 30604.55 4p' D%y, —4d AF 31, 3295.464 300 30336.00 4d D 3., — 5f ‘P,
; Sp 2F %1, — 21/,
e300 P R 5p Disy, — 8 *Fan, 3295.905 50 30331.95 5p 2F%1, — 7d Dy,
3267.962 3h 30591.29 4d2D 1, — 6f 4S°, 3296.350 10 30327.85
3268.654 5 30584.82 4d 4D 11, — 5f 2Dy, 3297.150 15 30320.49 554F 41— 6p 4G
3269.432 15 30577.54 5p 4F4y,— 7d 4G 41, 3297.501 150 30317.26 5p 4F %, — 7d G 31,
3269.925 20 30572.93 4d*D 11, —5f Do, 3297.600 500 30316.35 594G, — 7d 4G 5y,
3270.317 200 30569.26 5p 4G, — Td 4F 11, op *Gy = 1d G,
3271.199 5 30561.02 5p 4F%y,— 1d*F 3., 3298.381 40 30309.18 5p 3G, — Td*F 4,
3272.042 20 30553.15 3298.478 2 30308.29
3272.223 5 30551.46 5p 4Gy, — 85 2F 2, 3298.749 20 30305.80 4d*P 2., —5f *Fiu,
3273.389 D 30540.58 4p"" D%y, —4d 2F 5y, 3298.857 30 30304.80 4p’ 2D%y,—4d *P 1,
149Gy —5f *F, 3299.561 1 30298.34
3273.519 4 30539.36 4p"" 4Dy, —4d 2Py, 3300.184 20 30292.62 4d P 5, —5f Dy,
3274.148 15 30533.50 5p 4F%, — 1d *G 51, 3303.091 100 30265.96 4d 3P 5, — 51 Dy,
3274.310 10 30531.99 4d 4G 5, — 5f 2GSy, 3303.225 30 30264.73 4d 4D oy, —5f *Fuy,
3274.517 100 30530.06 5p 1F 1, — 7d 4G 2y, 3303.631 75 30261.01 4d 4D 5, —5f 4Py,
‘ 3303.738 300 30260.03 5p 2G5y, — 7d *H 41,
3274.917 100 30526.33 4s" 2D 31, — 4p D1y,
5p 4F%,— 7d F 4, 3304.495 2 30253.10
3275.982 150 30516.40 5p 4F%, — 7d Hs,, 3305.709 400 30241.99 4d Py, =5/ 1Py,
3976.331 ) 30513.15 3306.672 30 30233.18 5/)41""-_»,‘2~ Zr/“‘l“-_».,z
3276.747 2 30509.28 4p"" Dy, —4d *F 1, 3307.126 25 30229.03 5p 4G, — 7d Dy,
3308.287 200 30218.43 4d 4D g, — 51 Dy,
3277.711 75 30500.31 4d G 3., — 5f Hou,
2970141 - S ol 5;, 4(;;;’;7"(/, G || 3308.935 5 30212.51 5p 2F%u, — 85 Fau,
3979 161 25 30486.82 SHE A 3311.033 2 30193.36 5p 2F%., — 7d D oy,
3279.556 2 30483.15 5p 4F,— 7d *F 1, gg’}}gﬁ fg ;81123(3)? 5p *Dowy — 85 *F oy
3280.085 D 30478.23 5p 4G5y, — 1d2G 41, : btk
P e T 85 a 3371 718 100 30187.12 Ad P o1 —5f 4Dy,
:3(233'407 & g’ggi'i‘; op D= 7d "Dy, 3313.512 100 30170.78 4d P 1, — 5/ 4S5y,
gt £ ; . o |l 3313.569 10 30170.26 5p D%y, — 7d Dy,
3280.661 30 30472.88 55" P2, —6p" Dy | oe1o ane , S i
M . 3313.942 40 30166.86 5p D%, — 7d P 1,
3281.269 20 30467.24 5p 4G5, — 1d G 51 3314.734 10 30150.65 :
sl . i 3315.929 40 30148.79 4d?P 1., — 5f D,
3281.824 10 30462.08 3[) "Du||/z’_7ll4l"2|/z 3316.507 40 30143.53
3281.938 100 30461.03 5p Gy, — Td Ha, 3316.974 100 30139.29 5p 2K, = 1d*G 4,
3282.044 20 30460.04 S5p 4Gsi,— Td 4F 4, 3317.019 30 30138.88 5p D%y, — 7d *F 31,
3282.236 10 30458.26 4d Doy, — 14D%,? | 3317144 20 30137.74 4d P o, —5f P,
3283.113 75 30450.12 5p 4G5, ~ 7d Hs., 3318.043 9 30129 58 '
3283.537 30 30446.19 5p ¥, — 7d Dy, 3318.197 & 30128.18
3284.660 300 30435.78 5p *G%y,— 7d ‘Hy, 3318.391 10 30126.42
3285.281 20 30430.03 4p' 2Fyy,—4d *P 2y, 3319.272 40 30118.42 4d P 1y, —5f D1y
3288.050 3 30404.40 ; 3320.604 50 30106.34 5p 2F%y,— 7d*F 5.,
3288.850 15 30397.01 5p2G,— 1d 4G 3, 3320.688 10 30105.58 4d 2P 1;,—5f *Foy,
3288.954 30 30396.05 : 3321.665 30 30096.72 4p' " 4Dy, — 4d 4D oy,
3289.043 50 30395.23 4d*D 3, —5f *Fp, 3321.829 50 30095.24 4d?P 1., — 5/ 2P,
3289.781 100 30388.41 5p 2G),— 7d %G 4y, 3323.003 2 30084.61
3289.976 200 30386.61 4d Dy, —5f Doy, | 3323.164 25 30083.15 5p D%y, — 7d 2F g,
4d D 31, —5f 4Gy, 3324.650 5 30069.70 5p 2D%,—5d"" 2P g1,?
3290.075 2 30385.69 5p *F, —7d*D 1, 3324.720 75 30069.07 4d 2P 11, —5f Py,
3290.138 25 30385.11 55" Dy, = 6p' 2F%y, || 3325.292 20 30063.90 5p2F%,, — 7d 4F 3,
3290.506 10 30381.71 5p 4F1, — 85 2F 5y, 3325.494. 200 30062.07 5p D%y, —8s 4F 41/,
3290.533 5 30381.46 45"’ 4Py, —4p 1F3, 3327.125 30 30047.34 4d Mgy, — 5f 1G5y,
3290.679 3 30380.11 4s" 2D 1, — 4p D'y, 3327.859 25 30040.71 5p D%, — 7d 4F s,
3291.645 9 30371.20 5p %Gy, — 7d *H 3327.943 25 30039.95 4p'"' 2P3,, —4d D3,
3292.087 300 30367.12 5p %Gy, — 7d Ha, 3328.310 60 30036.64
3292.492 2 30363.39 5p 4K, —5d" *F .y, || 3331.034 150 30012.08 5p 4F%, — 7d 4G 41,
3292.575 30 30362.62 5p 4F%1,— 7d 2D s, 3331.875 2000 30004.50 4d H g1y, — 5f 4 Iy,
3292.820 50 30360.36 5p 4G, — 1d*G 1, 3332.868 150 29995.56 5p 4F 5, — 7d 4F 3,

403-140 O-71 -6
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TABLE I. Lines of Ni1l — Continued
A\(air) Intensity | Wavenumber Transition Nair) Intensity | Wavenumber Transition
3333.703 20 29988.05 3358.400 25 29767.53 4d 4G 31, — 5f 2F%),?
3333.872 50 29986.53 3358.676 600 29765.08 4d*H 4, — 51 2 I3y,
3335.316 2 29973.55 3358.975 2 29762.43 4d 4P 1y, — 5/ Py,
3335.562 30 29971.34 3359.218 10 29760.28 4p'' 2Py, —4d*D 1,
3335.639 400 29970.64 4d*Ha,—5f * Ly 3359.366 150 29758.97 4d 4P 11, — 5f 2S'ou,
3336.770 40 29960.49 5p D%y, —8s1F 1, 4d°G 51, — 512G,
3337.108 2 29957.45 4p'" D%, —4d *G 3y, 3359.463 40 29758.11 4d*H 4y, — 51 * I,
3337.177 1 29956.83 4d ?D s, —4f 2P, 3359.566 10 29757.20 5p D%y, —5d" P,
3338.092 500 29948.62 4d*H 3., —5f H'), 3359.927 3 29754.00 4p’ D%, —4d *F 1,
3338.344 3 29946.36 55" 2Dy, —4f " D3, || 3360.189 30 29751.68 4d 2F 3, — 5f D%y,
3340.376 5 29928.14 3360.372 300 29750.06 4d2F 3,— 5/ *F,
3341.371 2 20919.23 5p *F,—5d"" *D,? || 3361.825 100 29737.20 4d 4G 51, — 5f 4GSy,
3342.640 5 29907.87 3361.858 200 29736.91 4d *G 21, — 51 Gy,
3342.831 15 29906.17 4dH ., —5f 2Gy, 3361.944 30 29736.15 4d*H 4, —5f Ho,
552F 3, —6p 2G4, 3362.292 40 29733.07 4d2F 3, — 51 4G
3343.352 2 29901.51 3362.519 100 29731.07 4d*F 3,— 5f Hyy,
3343.473 80 29900.42 4d*H ., — 51 4G5y, 3362.674 10 29729.70 4d*G 54, — 51 *Fur,
3343.938 100 29896.27 4d*H 5., —5f Hu, 3363.451 500 29722.83 4d 4G 5, — 51 Hisua
3344.224 5 29893.71 4dH ., —5f 2F5, 3363.644 30 29721.12 A =5 “Con,
3344.304 30 29892.99 4d*Hsy,—5f *Fuy, 3364.324 400 29715.12 4d4F 4, — 51 4Gy
3345.070 300 29886.15 4d *Hs,, — 5f *Hi, 3364.445 10 29714.05
4d2F 31, — 5f 2F%., 3364.660 20 29712.15 4d3F 41, — 5f *Fu,
3345.385 10 29883.33 4d *H 4, — 5f 2Gu, 3365.070 30 29708.53 4d2F 3, — 5f Fou,
3345.930 400 29878.47 4dH 5., —5f 2 L, 3365.166 300 29707.68 4d*F 3, —5f Fu,
3346.023 200 29877.64 5p2F%,, —7d 2F s, 3365.329 20 29706.24 4dD 11, — 5f Dy,
4d2F 1, —5f 2Giyy, 3365.552 30 29704.27 4d 4G 50, — 51 Hsuy,
3346.257 150 29875.55 4d*F 1, —5f 2Fou, 3366.035 100 29700.01 5p 4Gy, — 85 4F 1),
3346.340 100 29874.81 4d*H 4, —5f Hyy, 3367.025 8 29691.28 4d P 1y, —5f 1S5,
3346.485 40 29873.51 4d*H 4, — 5f *Hsy), 3367.667 200 29685.62 4d4G 51, = 5f 4 I,
3347.141 200 29867.66 4d*H sy, —5f Hy, 3367.956 20 29683.07 4d*D 1., —5f 2P,
3347.549 50 29864.02 4d2P g, — 5f *Fy, 3368.041 50 29682.32 4dAF 3, —5f Hsu,
3347.685 20 29862.80 4d2F 31, —5f *Fin, 3368.662 75 29676.85 5p 1Dy, — 85 4F 1),
3348.477 30 29855.74 4d2F 5, — 5f 4G, 3369.178 75 29672.31 4d*F 3, — 5/ D,
3348.516 10 29855.39 4p’" D%, —4d Dy, 3370.274 30 29662.66
3348.609 40- 29854.56 5p 2F%y, — 7d *G 31, 3371.284 10 29653.77 5p *F%, —5d' 2F 3.,
3348.842 500 29852.49 4d*H 4y, —5f * I3, 3373.527 200 29634.05 5p ¥, —8s 4F 4,
3349.935 500 20848.98 4d *H ., —5f * T, 3373.666 5 29632.83 4d 4G 3, — 5f 2F%,,
3349.523 1 20846.42 3373.978 30 29630.09 4s' 2D 5, —4p D%y,
3349.669 75 29845.12 4d*F 11, —5f 4Gy, 3374.837 40 29622.55 4d 4G 31, — 51 4Gy,
3349.851 40 29843.50 4d>D o, —4f ' 2F%, 3375.395 150 29617.66 5p 3Gy, —8s1F 2,
3350.410 20 20838.52 4s 2Dy, —4p D7y, || 337559 I il A0, —5f i,
3350.467 75 29838.01 4d*F 2, —5f Dy, | 3375817 L il 5p *Foy, —854F 1y,
3350.647 150 29836.41 4d*F 2y, —5f *F, 4 CanpoiH s
3351101 9 20832.36 3376.655 10 29606.60 4d2G 4, — 51 2F,
3351.404 100 29829.67 4d?Po,—5f Dy, [ 3377385 g gl
3352.562 200 29819.36 4dF 1, —5f 4Gy, ||-3377:579 2 2001 ) S
> . i . 3377.838 200 29596.24 4d°G 4y, — 5 *Gar
3352.741 20 29817.77 5p 2D, —7d*Fa, o 57 o LR
3352.813 10 20817.13 5p2F3,—7d G, || 33783 ' 4Gy 5f “Foua
3353.260 100 29813.16 4d*P.,,—5f D3, || 3378481 . o 5P D, —5d" o,
5p2Dh— 2P 3378.594 20 29589.61 4d2G 43,— 5f G,
3378.826 5h 29587.58 4d2G 4y, — 5f Hous,
3353.456 1 29811.41 3378.966 500 29586.36 4d2G 4, — 51 H5y,
3353.874 25 29807.70 4d*F 5y, —5f D, 3381.077 150 29567.88 5p 4G5, — 85 4F 41,
3354.085 40 29805.82 4d*F 10, =51 Doy, 3381.362 10 29565.39 4d1G 41,— 5f 4 Ty,
3355.315 30 29794.90 4d4F 21, —5f 4F%, 3381.629 1 29563.06
3356.525 25 29784.16 4p'" D7y, —4d Dy,
3383.154 5 29549.73 5p D%y, —5d" 2D sy,
3356.825 150 29781.50 4d*P 11, —5f 4Py, 3383.611 2 29545.74
3357.035 10 29779.63 3385.815 400 29526.51 4d*F 31, — 51 *F5
3357.850 5 29772.41 3386.332 400 29522.00 4d*F 3, — 51 *Fy,
3358.254 3 29768.82 3387.323 200 29513.36 4d*F 3, —5f ‘Do,
3358.368 1 29767.81 4d?H 4, — 5f 2Gi, AdAF 3, —5f 4Gy,
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TABLE I. Lines of Ni1l —Continued
A(air) Intensity | Wavenumber Transition \air) Intensity [ Wavenumber Transition
3387.524 200 29511.61 5p 2G4, — 85 2F a1, 3457.323 15h 28915.83 4d4F 11y —5f 2P, ?
3388.743 5 29501.00 3460.497 30h 28889.31 5p 2D, —7d Dy,
3390.164 3 29488.63 3465.641 200 28846.43 4s'" 4Py, — dp 4Dy
3393.284 25h 29461.52 3467.921 10 28827.47 1d 2H 1y, — 6f 4 Ty,
RRO4 R4S 0 AT T 5p 1, — 8 Fan, 3468.752 10 28820.56 5p 2K, — 7d 2G4y,
3395.388 10 29443.26 4p" " D%y, —4d 2P 1, 3470.161 20 28808.86 5p D%, — 1d P 1y,
3396.645 2 29432.37 3470.738 10 28804.07 5p 2F31,— 1d 4F3y,
3396.920 30 29429.99 5p 2G1y,— 85 2F a1y, 3471.385 150 28798.70 4s'" 4P%,,, — 4p 4D,
3397.247 2 29427.15 4d4G 41,— 51 1G5y 3473.497 5 28781.19 4p’ ' 4Dy, —4d Dy,
g % e 4Gy — 5/ . 3473.528 10 28780.93 5p 2Dy, — 1d 4 F3,;,
3397.810 5 29422.28 4s"" 2Py, — 4p 2Fau, 3474.231 5 28775.11 4d2P 11— 5f 4D,
3398.111 40 29419.67 4dAG 41— 51 4F, 3474.768 3 28770.66
3398.430 100 29416.91 5p 4Gy, — 85 *Fau, 3478.019 10 28743.77
3399.107 400 29411.05 4d4G 4y, — 5f Gy, 3478.290 20 28741.53
b0 et 5 o 5p 4Fp, —5d Day, || 180783 5 28720.95 Ld 2P 1y, — 5 S0
3401.046 500 29394.28 4G g1, — 5f 3483.519 20 28698.39
3401.765 20 29388.07 "' 4Py, — dp 4D, 3484.215 15 28692.66
3402.680 2 29380.17 4p"" 2S%,, —4d2D 1y, 3491.216 10h 28635.12
3403.276 300 29375.02 4d2G g0, — 51 4 Ty, 3491.404 3h 28633.58
3403.620 2 29372.06 4p'" D4, —4d2P 1y, S S 20 28010
3404.682 5 29362.89 4d G 31,— 51 4G, 3495.715 3 28598.27 ds'" 4Py, — 4p D,
3405.826 200 29353.03 4d2Gy1y,—5F Housy, 3498.183 1 28578.09
3407.297 100 29340.36 4s"" 4P gy, — 4p D, 3504.039 1 28530.33 4dH iy — 5 1Fo,
3411.098 50 29307.67 4d D o, — 51 F, 3506.654 5 28509.06 4d ?Hsy, — 5413,
3507.154 10 28504.99 4d Hyy, — 5/ Hii,
3411.230 40 29306.53 5p 4D, — 854 Fauy ) o
3411.507 20 29303.38 4p’" D%, —4d Py, | 3511875 2 honne 4d*C o, — 5/
3412.631 75 29294.50 1d*Dy,, —5f D3y, || 3012164 - Ehr Ad*F o, =5f 4D,
3415685 . 29268.3] 3513.486 10 28453.62 N O
3415740 . 20267 84 1d D, — 5/ D, 3513.976 200 28449.66 ds’ 2Dy, — d4p i,
3516.073 5 28432.69 4d4Fp,—5f 1P,
.‘3416.375 60 29262.40 S5p 3["?11/.,‘8.\‘.3 F:::/, 3516.612 2 28428.33
3418.551 10 29243.77 4d Doy, =5f Py, |l 3519 462 20 28405.31 4p’’ D, —4d *P1y,
3419.085 150 29239.21 5p 2D%,,—8s2F 3, 3520.460 9 28397.26
3419.961 10 29231.72 5p Do, —5d 2Fau, || 3520 908 = 98393.65
3420.456 3 29221.49 3521.220 2 28391.13 4d 2F 5, — 51 *F%,
3425.838 20 29181.57 - . - 2P —5f 4D
3426.888 10 29172.63 4d4D 21, —5f 4S5, Some B ’ 2057803 Ll{,/, -.»lpf",'/‘; ,),/, 4[()4 .
3428.003 50 29163.14 5p 4 F,— 85 1F 31, o o T Is' 2Py — dp 2Dy
3429.266 2 29152.40 3528.385 3 28333.48
3432.034 5 29128.89 3537.439 2 28260.96 4d 4G 31— 5f Gy
e i 5 29122.53 i o |13539.657 2 28243.25 4d?G 4, — 51 *F,
3435.086 5 29103.01 554F 41,—5p" " 4D%s), 3540.790 0 98934.22 4d4G 5y, — 5f Dl
e 5 29098.77 . - 3542.840 20 28217.88 4d %G 41y, — 5 Hi,
3436.817 40 29088.35 2P ] Fa;u,.‘,_-)ll 2 31y 3549.880 0 28161.92 5s’ 2D||/2_6f -l[)?.“,2
3439.843 15 29062.76 3556.689 10 28108.01 4d 2Dy, — 5f *F,
3439.900 20 29062.28 4d*H 3., — 5f *Houy, 3557.776 40 28099.42 4d 2D 5,,— 5f Gy,
3443.979 15 29027.86 3559.275 2 28087.59
3449.642 5 28980.21 4d?F 1, — 51 2Dy, 3559.655 2 28084.59 4d 2D 51, — 5f *Fiu,
3449.837 20 28978.57 4d?F oy, —5f 2 F3, 3560.542 10 28077.59 4d D 5, — 5f 4G,
3450.917 20 28969.50 4d4F 11, —5f D%y, 3560.845 15 28075.20 55" 2D 1y, — w2F%,
3451.055 40 28968.35 5p 2Fy, — 85 *F oy, 3564.780 3 28044.21
3451.861 30 28961.58 4d>*F 21, — 51 1G), 3573.640 10 27974.69 5p 2D, — 85 1Fay,
3453.331 15h 28949.25 5p 2F,— 7d D sy, 3574.017 5 27971.74 5p 2K, — 85 4F
3454.157 75 28942.33 452D 1), — 4p 1D, 3576.765 150 27950.25 4s'" 4P 1y, — 4p Dy,
3454.531 15 28939.20 4dAF 11— 5f Do, 3576.979 20 27948.57 5p 2D%uy, — 85 1F 31,
3454.783 40 28937.09 4d2F 1, — 5/ 4F, 3583.298 5 27899.29
3456.025 15h 28926.69 4d?F s, — 5/ 2P1r, 3583.605 1 27896.90 5p 2F%,— 5d’ 2Fay,
3456.356 25 28923 92 4p"" Dy, — 4D sy, 3585.905 2 27879.01
3456.493 3 28922.77 3591.986 1 27831.81 4p’’ 3D%.,— 4d Dy,
3456.921 5 28919.19 3598.282 30 27783.11 4p’’ Dy, —4d 4P,
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TABLE I. Lines of Ni1 —Continued

\air) Intensity | Wavenumber Transition \air) Intensity | Wavenumber Transition
3608.811 30 27702.06 45" 3Py, — 4p D%, 3817.532 3 26187.50 5p 4Gy, — 6d 2H 41,
3608.998 20 27700.62 3822.304 20 26154.81 5p 4F %, — 6d2G 4,
3621.296 10 27606.55 4d2F 3,,—5f D, 3826.310 5 26127.43 5pF %y, —6d2F s,
3628.834 15 27549.21 3827.586 20 26118.72 5p 1 F, —6d2F 3,
3630.638 10 27535.52 3828.719 3 26110.99 5p *F5,—6d* 1,
3633.503 3 27513.81 3832.982 5 26081.95 5p *Fu, —6d 2G 31,
3639.287 20 27470.08 4d 2D 1, = 5f 2Ky, 3849.551 30 25969.69 4s""" 2G g1, — 4p 2 Fou,
3643.326 20 27439.63 4d 2D 1), — 51 4Gy, 3857.576 10 25915.67
3646.968 5 27412.23 4d*D 1y, —5f 2Dy, 3868.655 20 25841.45 4d D 51, — 51 *F,
3648.552 S 27400.33 4d 2D 1y, — 5f D), 3870.630 20 95828.27 4d*D gy, —5f *Din,
3657.812 3 27330.96 3875.382 3 25796.60 4d*D 51, — 5 4P,
3664.983 10 27277.49 3878.692 10 25774.58 4p D%, — s22Dau,
3665.185 20 27275.98 3879.910 60 25766.49 5p D%, —6d 1 F 44,
3665.432 10 27274.15 3881.715 10 25754.51 4p'" 4P%y,— 55 *F 3,
3666.000 20 27269.92 4p'" 2D%1, — 4d Py, 3898.314 100 25644.85 5p Dy —6d Dy,
3666.047 20 27269.57 3898.833 20 25641.44 5p 4D%y,— Ts *Fau,
3666.522 3h 27266.04 3900.121 2 25632.97 5p Doy, —6d 2P oy,
3667.760 20 27256.83 3900.350 4( 25631.46 5p D3y, —6d 4Py,
3669.883 10 27241.07 3902.307 D) 25618.61 5p D%y, —Ts 2 Fauy,
3672.795 5 27219.47 3002.806 9 95615.33
3675.165 15 27201.92 4d 2Dy, — 5 2D%, 905,489 95507
3675.389 L g 42Dy =5/ *Fins | 3006343 T 25509 14 5p 4D, —6d D,
3676.524 5 il 3912.135 20 25554.25
3678.245 20 2717914 3915.383 40 25533.05 5p 4Gy, —6d Do,
3678.857 30 aililo2 3920078 10 25502.47 5p 4%, —6d D1y,
3680.570 3 27161.97 58" 2D oy, — w2F%y, 3020.651 5 95498.75
3680.999 & 27158.81 4d 2Dy, — 51 ¥, 3923.097 10 25482.85 55" 4Py, — s 4[)?“/2
3681.309 5 27156.52 3932.051 2 25424.82 55" " 4P 1y,— s D%y,
3682.192 30 27150.01 _ 3932.458 10 25422.19 5p 4Fy,—6d 4G ay,
3682.408 3 27148.41 4d 2Dy, — 5f 2Py, 3936.944 10 95393.92 5p 1 F%, —6d 4 Fa,
3684.457 30 27133.32 5s*Fa,— x*Gw,  1[3937.797 50 25387.72 5p 4G, —6d Gy,
3687.495 30 27110.96 3941.599 20 25363.23 5p *F%y,—6d? s,
3689.312 20 27097.61 3943.044 200 25353.94 5p 4G5, —6d *Hy),
3689.892 2 27093.35 dp"" 2Py, —4dPu? |l 3944 746 3 25343.00 5p 4F, —6d 4G s,
3690.980 20 27085.37 3945.350 40 25339.12 5p Dy, —6d 4D,
3692.542 8 27073.91 3945.437 100 25338.56 5p *Fy,—6d *F 41,
3694.334 10 27060.78 3945.642 10 25337.25 5p 4G5y, —6d 4 F 4,
3694.919 5 27056.49 3947.498 5 25325.33
3695.075 1 27055.35 3948.823 40 25316.84 5p 4G5y, —6d 4Gy,
3696.999 3 27041.27 3949.107 200 25315.02 50 *F%y,—6d 4 sy,
3699.276 2 27024.63 4p'' 2Py, —4d Py, [13951.101 3 25302.24 5p %Gy, —6d2G 41,
3699.942 2 27019.76 3951.207 75 25301.56 5p 4F33,—6d Gy,
3700.677 20 27014.40 55" Py, — w2Phy,  |]3952.907 30 25290.68 5p 4Dy, —6d 1 F o,
3707.804 10 26962.47 3955.095 30 25276.69 5p 4G, —6d 4G 51,
3708.534 3 26957.16 3955.593 20 25273.51 5p *Fay, —6d*D .,
3723.689 5 26847.45 3955.789 25 25272.26 5p 4G, —6d *F 4,
3735.406 2 26763.24 554F 4, —5p 2F3,  |13955.985 30 25271.00 5p D%, —6d 4P oy,
3753.047 2 26637.45 3956.742 2 25266.17 5p 4Gy —6d 2F 3,
3761.872 20 26574.96 3957.951 200 25258.45 5p 4Gy, — 6d *H gy,
3763.424 10 26564.00 4d D11, — 5f Dy 3959.091 50 25251.18 5p 4F5y,—6d *F 1y,
3767.725 10 26533.68 4d 2Dy, —5f Dy, |]3959.475 75 25248.73 5p 4G%y,—6d *Hisy,
3768.424 5 26528.75 5p D%, — 6d 2D 51, 3963.888 300 25220.62 5p 4G5y, —6d Hu,
3793.061 5 26356.45 5p 4Df), — 6d 2 F oy, 3965.171 100 25212.46 5p 2GSy, —6d 2 C 4,
3806.701 20 26262.01 5p D%, — 6d 2F 5, 3966.351 150 25204.96 Rp 4Gy —6d 4G 4y,
3809.080 10h 26245.61 3966.586 30 25203.47
3811.208 3 26230.95 5p 4D%,— 6d 4G 21, 3967.794 30 25195.79 5p *F51, —6d 4Dy,
3811.737 5 26227.31 5p D%y, — 6d ¥y, 3968.085 40 25193.95 5p 2F5., —6d 2Dy,
3812.692 3 26220.75 4p'' 4Py, — 522F3, 3970.851 10 25176.40 5p 2G4y, —6d?F 3.,
3813.382 10 26216.00 5p 4Dy, — 6d 2Py, 3970.911 2 25176.02 5p 4Gy, —6d *F 51/,
3817.437 20 26188.15 5p 4Dy, — 6d 2P s, 3970.957 5 25175.72 5p 2y, —6d 2F sy,
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TABLE I. Lines of Niil —Continued
A(air) Intensity | Wavenumber Transition \air) Intensity | Wavenumber Transition

3971.736 100 25170.79 5p2D%;, — 6d Doy, 4214.700 100 23719.80 5p 4G5, — Ts4F 4,
3973.101 400 25162.14 502Gy, — 6d *Hy, 4219.412 50 23693.31 5p 4Gy, — 75 *Fay,
3973.425 3h 25160.09 55" 4Py, — v4F%y, 4221.280 60 23682.83 5p 2Gy, — Ts 2F 3y,
3973.923 2 25156.93 4223.767 2 23668.88 4p’ 2F3, —551F .,
3974.099 1 25155.82 4224.423 10 23665.21 5p 2F%, — 6d 4G 41,
3975.471 100 25147.14 5p K%, — 6d 4Gy, 4229.598 10 23636.25 5p 2F%., — 6d 4F 3,
3976.737 3 25139.13 4230.867 2 23629.16 5p ¥, —6d 1Dy,
3978.153 75 25130.19 5p 2G%y, — 6d*G 3, 4231.479 30 23625.75 5p 4 F31,— Ts 1Fau,
3978.840 200 25125.85 504G, — 6d 4G 5, 4232.766 20 23618.56 5p 2D, — 6d 4Py,
3979.543 50 25121.41 50 4G, — 6d 4 F 41, 4233.273 40 23615.73 5p 2G,— 75 2F sy,
3988.335 200 25066.03 5p 2GSy, — 6d *Hy,, 4233.745 3 23613.10 5p 2D%,— 6d *F 3.,
3989.021 60 25061.72 5p *F%,— 6d 1 F ., 4236.611 2 23597.13
3999.651 30 24995.11 4237.907 5 23589.91 4p' 2D, — 554 F 3,
4001.060 25 24986.31 4238.166 2 23588.47 5p 2D, —6d1F 4,
4002.418 5 24977.83 5p 2%, — 6d 4G 3., 4241.684 30 23568.91 5p 4G, — 75 F 4,
4002.633 60 24976.49 5p D%y, —6d 1Py, 4249.567 2 23525.19
4003.506 30 24971.05 5p AD%u, — 6d 1 F ., 4256.235 10 23488.33 5p D%, — Ts ¥4,
4004.752 150 24963.28 5p 2K, — 6d2G 41, 4258.820 40 23474.07 4p4G3,— s2Ha,
4006.987 3h 24949.35 4266.159 40 23433.69 5p 2F5., — s 2F3,
4007.656 10h 24945.19
el . Aoy 4270.381 20 23410.53 5p 2D%, — 752 ¥y,
4010.543 100 24927.23 5p 2K, — 6d2F 4, 4278.546 9 23365.85 x 4G5y, — 95 *Fa0,
4013.546 10h 24908.58 4279.210 200 23362.22 4p 4Gy, — s2?Hsy,
4014.274 25 24904.07 5p D%, — 6d2Fy, 4279.545 1 23360.40 4p'" D%, — 55 *F 1,
4015.477 3 24896.60 4s'"" 2G g1, — 4p 2D%), 4282.360 15 23345.04 5pAF5,— Ts ¥y,
4016.140 10 24892.49 502 K50, —6d1F ., e £ 2252041
4018.972 5h 24874.95 4287.251 2 23318.41 4p" 4Dy, — 55 *F 11y,
4019.878 10 24869.35 5p D%y, —6d 1Ky, 4314.567 3 23170.78
4021.919 100 24856.73 5p ¥, —6d G 4, 4317.688 30 23154.03 5p 2F%, — 75 2F 3,
4023.767 3 24845.31 4p'"" 2F3y, —4d2F o, 4328.883 20 23094.15 5p 2Dy, — 75 2F 0,

4362.104 1 22918.28 s' "' 2G 41, — 4p 4 Fu),
4031.702 2 24796.41 5p 4Dy, — 75 2F oy, o _ o
4032.340 20 24792.49 4p’ D, — 552Ky, || 4363.707 2 bt T
4035.500 2 24773.08 5p 4 Fiy, — 6d 1F 4, iig‘l’ ())2;3 -53 jj*;‘f: i((: 4;)1, ! l: —;; ,P‘:}-;f
4036.241 10 24768.53 5p 4D%y, — s 2F g, : 4d'2F g, —4f " 1Py,
4045.138 50 24714.05 5p 2F%., —6d2F ., ﬁi-ﬁm 5 ggggi.g? 4%(; ’ 3 13 ij/ ! 413

4452.4:¢ ) 22 A d’ 2 11— °© 21/
P 2 i b RANETA TR YIRS 3 22440.68 4d' 2P 1, —4f ' D,
4052.603 50 24668.53 5p 2F%;, — 6d2G 3y, i e o S P
4053.860 10 24660.88 4p' 2K, — $22Fy, L e e 4” W;“» s ,,H*w
4054.963 30 24654.17 5p 2D, — 6d2F 1, et ) et PP, — 52 Hsy,
4057.627 2 24637.99 5p4F50, — 6d 1Py, ol 2,050 2 22156.71 4p" Dy, — 822K,

e o ' e e 4517.399 5 22130.43 5p D%, — 75 4F 3,

i 3 2aces. o0 W s 4522 340 3 22106.20 4d4P 1, —4f 4G,
4067.033 15 24581.01 """ 26, —4p2 Fay -l 4539 394 20 22057.55 4d' 2Dy, —4f "' 2G5y,
4070.814 3 24558.18 4p'" " 2Fy,—4d *Fy), Us' 3G —Ap AT
4078.204 30 24513.68 50 2Dy, = 6d *Po, 4533.002 10 99054.25 A Dy —4f " 1F,
4127.719 2 24219.62 5s" Doy, =5/ *D2y 4533297 10 22052.82 4d' 2P, —Af " ¥,
4127.793 10 24219.19 4p' 2Dy, — $22Fyy, 4536.508 8 22037.21 4d’ Doy, —4f " 4F%,
4128.661 40 24214.10 5p D5, = Ts 1k, 4545.550 30 21993.37 4d' 2Day,—4f " 2Fay,
4146.067 10 24112.44 5p Doy, = Ts 4k 1, 4561.885 5 21914.62 4p 4F3,— s22Day,
4168.763 5 23981.17 5p 2Dy, = 6d Doy, 4582.971 10 21813.79 4d*D ., — 4f Gy,
4181.078 20 23910.54 5p 4 F, — Ts 1 ¥y, 4589.472 3 21782.90 4d Dy, — 4f 4G,
4183.085 5 23899.07 4633.182 5 21577.40
4187.837 2 23871.95 4s""" 2G 1, — 4p 3G, 4637.338 5 21558.06
4190.872 10 23854.66 5p D%y, — Ts *Fuy), 4665.559 200 21427.66 4p2Go, — s22Hs,
4191.334 40 23852.03 5p 4G%i, — Ts *F 4679.160 200 21365.38 4p Gy, — s22Ha,
4200.698 3 23798.86 5p 4Gy, — 6d Dy, 4695.696 5 21290.14
4201.299 30 23795.46 5p 4G5y, — 75 *F 1y, 4704.831 10 21248.80 4d*Hs.,—4f 2 T,y
4202.950 40 23786.11 5p 4K, — 7sF g, iggg.gzg 33 j{ fg;; ; J,dl I:I[))M - :{ 2 F—;}
4206.111 2 23768.24 . : 4d 4P 1y, — 4f *Fou,
4206.526 30 23765.89 5p 4K, — s *F 1, 4724.931 1 21158.41 4d 4P 1y, — 4f Py,
4212.231 10 23733.70 5p 2%, — 6d 4G 3, 4725.630 0 21155.28 4pAD5 =" 22y,
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TABLE I. Lines of Ni1l —Continued
A(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition

4726.441 2 21151.61 4d Py, —Af ¥, || 4886.283 60 20459.74 4d Day,—4f 1F,
4734.111 10 21117.38 4d' 2G 31,— 6f D%, 4887.193 S 20455.93 4d 4Dy, —4f 4 Fy,

4d"" 4Dy, —4f " Dy, 4887.736 40 20453.66
4741.527 &) 21084.35 4889.305 50 20447.09 4d D3y, —4f 4Gy,
4742.375 2 21080.58 4d 4P o1, — 5f Doy, 4893.225 1 20430.71 4d D3y, —4f Doy,
4742.698 5 21079.15 4d"" 4Dy, —4f " Dy, 4895.260 8 20422.22
4745.163 h 21068.20 4d 2P 11, —4Af 4Gy, 4897.587 1 20412.52
4746.002 5) 21064.47 4898.950 100 20406.84 4d D3y, —4f Dy,
4755.597 5 21021.98 4p' " D%, — 55 4F 41, 4902.137 10 20393.57
4755.752 8 21021.29 4p' ' 2D%,— s22F 3, 4903.865 10 20386.39
4757.671 20 21012.81 4d" " 4Dy, —4f " D%y, 4909.746 10 20361.97 4d 4Py, —4Af *F3,
4766.370 2 20974.46 4d"" 4D, —4f " 4Db), 4909.889 100 20361.37 4d Dy, —4f Py,
4768.805 i 20963.75 4d*P i, —4f 2D, 4911.570 20 20354.41
4769.418 2 20961.06 4p Gy — s22Dyy, 4915.840 15 20336.73 4d 4Py, —4f D%y,
4774.083 3 20940.58 Ad 4 F 31, —4f 2G'yy, 4920.771 o 20316.35 4d 4Dy, —4f *Fyy,
4781.765 40 20906.94 4d"" 4Dy, —4f " Dy, 4920.889 3 20315.86 4d 4Py, —4f Py,
4781.963 20 20906.07 4923.328 3 20305.80
4789.227 5] 20874.36 4925.657 2 20296.19 4d' 2Foy,—4f ' 2P,
4797.523 3 20838.26 4d 4G 41, — 4f 3Gy, 4932.460 h 20268.20
4799.968 10 20827.65 4d 4G4, —4f H5,), 4932.657 100 20267.39 4d 4Py, —Af ‘P,
4802.150 30 20818.19 4936.319 0 20252.36 4d"" 2Dy, —4f "' 2F,
4808.883 1 20789.04 4d ¥ s, —4f 2G5, || 4936.419 10 20251.95 4p2Fyy,— 22Dy,
4808.958 10 20788.72 4d*Hy,—4f 2 15, 4937.352 20 20248.12 4d 4Py, —4f 4ST,?
4811.448 3 20777.96 4d" D, — 4 D, || 4938.050 50 20245.26 4d Doy, —4f D,
4813.651 5) 20768.45 4d 4G g1y, —4f 4 151, 4938.630 100 20242.88
4822.023 2 20732.39 4939.917 5! 20237.61 4d D2y, —5p"'' 4P%y,
4823.045 5 20728.00 4d"" 4Dy, —4f " Doy, 4940.031 2 20237.14
4823.493 D 20726.07 4d' 2F 3, — w2Gy, 4942.786 20 20225.86 4d' 2F 1, —4f ' 2D%y,
4826.626 10 20712.62 4d Doy, —4f 2D, || 4945.990 20 20212.76 4d Py, —4f D1,
4827.127 15 20710.47 4d" D 1y, —4f D, || 4949.847 0 20197.01 4d Doy, — 4f D1,
4827.357 20 20709.48 4d 4D 5y, — 4f 2F%,, 4950.771 20 20193.24 4d 2Py, —4f *D%y),
4829.487 5 20700.35 4d"" *Doy,—4f " Doy, || 4950.970 5 20192.43 4d' 2F 3., — 4f ' 2D%y,
4831.710 30 20690.82 4d 4Dy, —4f 4Gy, 4952.880 2 20184.64
4835.451 2 20674.82 4953.317 3 20182.86 4d' *F ), —4f ' 2F5),
4836.367 5 20670.90 1Dy, —4f ¥, || 4954.167 20 20179.40 4d Py, —4f 2P,
4839.787 30 20656.29 4p 2F%:,— s22H 4, 4957.478 10 20165.92 4d'" 4F 2, —4f"" 2Foy,
4839.859 40 20655.99 4d 4D 1y, — 4f 4G, 4958.879 200 20160.22 4d' 2F i, —4f ' 2G3,
4841.369 2 20649.55 4d2F 31, —4f 4 Ly, 4959.192 40 20158.95
4842.636 40 20644.14 4d 4D 2y, —4f 4F%, 4959.846 1 20156.29 4d4Poy,—5p’ 4Py,
4843.652 15 20639.81 4d 4D 31, — 4Af 2Py, 4961.539 50 20149.41 4d' 2F 3y, —4f ' 2F3,
4844.081 20 20637.98 4d' " 4Dy, —4f "' 2D%,y, 4962.844 20 20144.12 4d*Py,—4f D%y,
4848.701 2 20618.32 4d" " Do, —4f " 4F 0y, 4967.116 15 20126.79 4d' *F 3, —4f "' 4D%y,
4851.169 60 20607.83 4d" " 4Dy, —4f " 4F5, 4967.630 0 20124.71 4d*P ., —4Af *F%y,
4851.352 2 20607.05 4d*D sy, —5p' ' 4Py, 4968.556 2 20120.96
4853.064 3 20599.78 4d 4Dy, —4f Doy, 4968.685 20 20120.43 4d 2Py, —4f 2Py,
4853.337 100 20598.63 4d"" Dgy,—4f "' *Fy, 4969.533 5 20117.00 4d *Hey, — 41 1G5y,
4855.949 5 20587.55 4d 4G 3., — 4f 2HY), 4970.017 S5 20115.04
4856.164 30 20586.63 4d" " 4Dy, —4f " 4 FY, 4971.077 15 20110.75 4d*P .y, —4f Py,
4856.420 2 20585.55 Vd 4G 3, — 4f 2G5y, 4971.216 0 20110.19
4856.856 2 20583.70 4974.122 200 20098.44 4d' 2F 3y, —4Af ' 2GY,
4859.987 10 20570.44 4d"" Dy —4f " 2Dy, 4975.089 0 20094.54 4d' 2Dy, —4f ' 2Py,
4860.186 100 20569.60 4d' " Doy, —4f " ¥y, 4977.744 0 20083.82 4d"" *Dyy,—4f " D%,
4864.445 5 20551.59 4d 4D, —4f 2Dy, 4980.530 40 20072.58
4864.632 40 20550.80 4d' " D1y, —4f " 4 F Ly, 4981.005 50 20070.67 4d ‘Hey, — 4f ‘Hi),
4868.987 20 20532.42 4d 4Gy, —4f 4 Iy, 4985.579 5 20052.26 4d'" 4F3y,—4f " 4Gy,
4870.566 5 20525.76 4d' ' D2y, —4f "' 2F3, 4986.719 20 20047.67 4d *H;,, —4f *H),
4871.190 30 20523.13 4d"" Doy, —4f "' F, 4987.037 8 20046.39
4872.147 50 20519.10 4d"" 4Dy, —4f " 4F%, 4987.832 40 20043.20 4d' 2F ), —4f ' 2F5,,
4876.315 2 20501.56 4d>G 41, — 4f 2 I3y, 4989.143 10 20037.93
4885.673 ) 20462.29 4p2Fs.,— 22Dy, 4989.645 20 20035.92 4d *H3.,—4f *Hy),
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TaBLE 1. Lines of Niil —Continued
Aair) Intensity | Wavenumber Transition \(air) I Intensity| Wavenumber Transition

4992.024 500 20026.37 Ad *Hey, — 4f * Ty, 5045.673 5 19813.44 4d'" 1F 3, — 6f *Hou,
4993.033 50 20022.32 Ad'" AF 3,,—4f "' D%, || 5046.969 5 19808.35 4d'' 2F 3y, —4f "' ‘D3,
4993.343 20 20021.08 4d' *D 1, — 4f ' 2Dy, 5047.359 80 19806.82 4d G5y, —4f *Fuy,
4996.170 8 20009.75 4d' 2F 3, — 4f ' 2F %4, 5048.757 5 19801.33 4d"" *F 3, — 6f *Gyyy,
4996.314 3 20009.17 4d'' 2D i, —Af " 4Gy, || 5049.236 150 19799.46 4d’" F 3, —4f "' 4G5y,
4998.290 3 20001.26 5049.938 30 19796.70 4d2F 31, —4f ‘Hiyy,
4999.085 7 19998.08 4p’ DYy, — $22F ., 5050.023 1 19796.37 4d 2P oy, —4f 2Dy,
4999.271 0 19997.34 4d" 1F 5, —4f " D5, || 5050.082 5 19796.14 4d*F 3., —4f 2Dy,
5001.366 1 19988.96 5050.330 2 19795.17 4d %F 31, —4f 2Dy,
5003.413 100 19980.78 4dH gy, — 4f 4 Ty, 5050.567 10 19794.24 4d 4G5y, —4f 4Fu),
5005.665 3 19971.79 4d *Hsy,— 4f 2GYyy, 5050.885 40 19792.99 4d2F 3., —4f 2Fy,
5006.088 20 19970.11 4d *Hs.,— 4f 4G5, 5051.812 5 19789.36 4d"" 4F 5y, —4f ' 2D,
5007.165 2 19965.81 5052.185 1 19787.90 4d 4P 1y, —4f 4P,
5007.305 10 19965.25 5052.982 75 19784.78 4d 4 Fpy, —4f 1G5y,
5008.328 40 19961.18 4d*H;., —4f H3), 5053.803 10 19781.56 4d 4G5y, —4f 4Gl
5009.244. 10 19957.53 4d *Hsp, — 4 ¥, 5053.931 5 19781.06 4d D11, —4f 2Dy,
5010.662 30 19951.88 5053.980 10 19780.87 4d 4Gy, —4f 4Gy,
5011.085 2 19950.19 5055.116 15 19776.43 4d' 2P oy, —Af ' 2Py,
5011.940 10 19946.79 4d2F 5, — Af 2F5y, 5055.646 10 19774.35 4dF 31, —4f 4Gy,
5013.536 15 19940.44 4d *H 41;,— 4f *Houy, 5056.194 150 19772.21 4d 4 F 41, —4f *Fo,
5014.075 30 19938.30 4d *H 4y, — 4f Hsy, 5057.169 2( 19768.40 4d*F 4y, —4f *Fy,
5014.625 20 19936.11 4dAF 11— 4f 2F%, 5057.215 2 19768.22 4d2H 4y, —Af 4 T,
5016.542 25 19928.49 5057.659 2 19766.48
5017.728 10 19923.78 4d Hs,y, — 4f Hy, 5058.376 200 19763.68 4d°Hay, —4f 2 Iy,
5017.814. 10 19923.44 4d Hs,,— 4f *H3u,, 5058.655 0 19762.59 4d' D2y, — w?F3y,
5018.010 20 19922.66 4d"" 4Fy,— 4" 4Gy, 4d'" 2F s, —4f "' Dy,
5019.758 59 19915.72 4d 2P o, — 4f 1F3, 5059.197 200 19760.47 4d 4G5, —A4Af *Hbyy,
5020.081 2 19914.44 4d 2F 51, — 4f 4F5,, 5059.433 15 19759.55 4d*F 4, —4f 4Gy,
5020.619 2 19912.31 4p 2D%,— $22Dy, 5064.910 40 19738.18 4d *F 4, —4f Hs,
5021.455 200 19908.99 4d?H 5., — 4f 2 Ty, 5065.982 30 19734.01 4d*P 1), —4f S0,
5022.226 40 19905.94 4d' " 4 F 4, — 6f 2Hsy), 5066.406 3 19732.36
5022.769 5 19903.79 4d4F 1y, — 4f 4F5, 5066.571 75 19731.71 4d'" 1F 3, —4f " 4G,
5023.220 5 19902.00 4d H s, — Af 4 T, 5067.607 5 19727.68 4d2F 3, —4f 4Fo,
5023.823 19899.61 4d2F 51, — 4f 4G, 5069.760 30 19719.30 4d*F 4, —4f Dy,
5026.514 19888.96 4d4F 11, — 4f 4G 5071.487 20 19712.59 4d Dy, —4f 1Fo,
5028.158 20 19882.45 4d4F 31— 4f 2D, 5072.602 10 19708.25 4d 4Dy, —4f 2P,
5028.981 150 19879.20 4d Ha,—4f 4 T, 5073.384 2 19705.22 4d' ¥y, —4f " 1 Fyy,
5029.448 2 19877.35 5073.761 80 19703.75 4d'" 2F 50, —4f " 4Dy,
5032.066 0 19867.01 4d’ ' 4F 4,,— 6f 4 I3y, 5073.973 40 19702.93 4d’ 2P gy, —4f ' 2D,
5033.678 40 19860.65 4d 4F 31, — Af 4Gy, 5075.747 30 19696.04 4d’ 2Gyy,—4f ' 2F,
5033.818 1 19860.10 4d"" 4F 4, —4f " *Fl,
5034.356 1 19857.98 4d' Gy, —4f ' *Hy, || 5077.063 3 19690.94
5034.546 20 19857.23 4d 4P 11, — 4f 4Dy, 5077.778 30 19688.17 4d Gy, —A4f 3Gy,
5035.520 100 19853.39 4d’' 2(;3‘/2*4/" 2H°_’|/2 5077.846 30 19687.90 4d"’ 21“21/2_4‘](” 4G°31/2
5037.748 2 19844.61 4d 2P i), — 4f D'y, 5079.999 75 19679.56 4d 4Gy, —4f *Hiy,
5038.634. 150 19841.12 Ad’ 2G4|/2‘4f', 2H°’_)‘/2 5082.199 50 19671.04 4<d4(;51/,—4<f < Iom/2

4d"" 4F g, — 4" 2oy, || 5082753 30 19668.89 4d' %Gy, —4f ' 2Gy,
5039.836 30 19836.38 4d P 1, —Af 1P, 5084.427 2 19662.42
5040.360 150 19834.32 4d*Hsyy—4f 4 Iy, 5084.583 50 19661.82 4d?Ga,—4f 3Gy,
5040.608 2 19833.35 4d4F 51, — Af D, 5085.777 40 19657.20 4d Gy, —4f 4Gy,
5040.775 10 19832.69 4dAF 1, —4f D, 5086.539 0 19654.25 4d'" 2Dy, —4f "' 2Fy,
5040.924 30 19832.10 5087.139 3 19651.94
5041.841 20 19828.50 5087.328 100 19651.21 4d2G 41, —4f 2H3y;,
5041.954 10 19828.05 4d 4Gy, —4f 2Fy, || 2087759 5 19649.54 4d3G iy, —4f *Fi,
50424_25 100 1982620 4(1 4(;2!/27“”' .|Ho3]/2 5088898 40 19()4514- 4(1, 2(;41/2—4f' z(fn/z
5042.732 2 19824.99 5089.537 2 19642.68 4d'" 2Dy, —4f "' 2D5,,
5043.147 20 19823.36 4d 2H 41, — 4f *Huy, 5090.084 5 19640.57 4d' 2Gyy,—Af ' 2Gy,
5043.648 2 19821.39 4d 2H 41, — 4f 2GS, 5090.826 2 19637.70 4d'" 4F g, —4f "' 2Gi,
5044.105 2 19819.60 4d' AF 4y, — 4f ' 4Gy, || 5091.727 10 19634.23 4d'" 4F 3, —4f " *Fo,?
5045.533 15 19813.99 4d 4F sy, — Af 1F5, 5092.288 1 19632.07

833
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A(air) Intensity | Wavenumber Transition \air) Intensity | Wavenumber Transition

5092.595 2 19630.88 4d2G 41, — 4f 4G, 5175.139 10 19317.77 4d 4D 51, — 4f 4Py,
5095.021 10 19621.54 5175.949 5 19314.75 4d 4D 91, — Af D%y,
5096.109 5 19617.35 4d"" AF 3, —4f " 4Fyy, || 5182.708 5 19289.56 4d'" 2F 31, —4f " 4 ¥,
5097.884 10 19610.52 4d 4G 3, — Af *F%., 5184.140 3 19284.23 4d'" 2P 1), —4f ' 2F %,
5102.026 30 19594.60 4d'" 2Dy, —Af " 2GYy, || 5185.893 20 19277.71 Ad'" 2D 11, —4f ' 2D0y,
5102.510 10 19592.74 4d’' 2P 1y, — Af " 2P%y, 5187.064 25 19273.36 4d'’ 2F sy, —4f "' 2G3%y),
5102.881 5 19591.31 4d'" 2Dy, — 4" ¥, || 5188.166 5 19269.27 4d 4D 51, — 4f 4P%;,
5103.532 5 19588.81 5192.027 5 19254.94 4d"' 2F 3, — 4f "' 2%,
5104.144 40 19586.47 4d 4F 3, —4f *Fyy, 5193.466 30 19249.60
5105.134 60 19582.67 4d 4F 51, — 4f 4F%, 5204.392 30 19209.19 4d'" 2F 3, — 4f ' 2F %,
5107.076 2 19575.22 4d’ 2D 5y, —4f " 2P, 5206.730 20 19200.57 4d'" 4P 1, — 4f "' 2Dy,
5107.449 100 19573.79 4d 4K 51, —4f 4Gy, 5216.798 10 19163.51

4d’ 2Py, —4f ' 2P, 5220.537 3 19149.79
5110.046 2 19563.84 5221.317 20 19146.93 4d'" 4P gy, —4f "' 4Gy,
5111.727 20 19557.41 4d 4F 3., — 4f Doy, 5226.509 8 19127.91 4d *H 3., — 4f Hu,
5112.462 1 19554.60 4d'" 2y, —4f " Dy, || 5228.757 10 19119.68
5113.176 3 19551.87 4d' 2G5y, — 41" 2F %, 5236.945 20 19089.79
5117.046 40 19537.08 4d'" 4P, —4f " DYy, || 5249.986 20 19042.37
5118.793 40 19530.41 4d'" Dy, —4f " 2Fyy, || 5251.225 10 19037.88
5119.809 5 19526.54 5254.875 2 19024.65 4d 2F 31, — Af 2D%,
5121.718 0 19519.26 4d’ 2P 1y, —4f ' 2D, 5255.750 10 19021.49 4d 2F 5., — 4f 2F3%,,
5124.639 2 19508.13 4d'" AF 0, —4f " Gy, || 5257.827 2 19013.97 4d4F 11, —4f 2D%y,
5125.505 30 19504.84 4d’ 2D g1, —4f " 2Dy, 5257.912 10 19013.66 4d'’ 4Py, —4f ' 2Dy,

dd'" AF 3, — 4" 4, || 5260.912 5 19002.82 4d 2F 31, — Af 4G,
5125.885 50 19503.39 4d' 2P 1), — Af ' 2D%y, 5267.643 3 18978.54
5127.633 40 19496.74 4d 4G 4),— 4f 4GSy, 5271.450 2 18964.83 4d 4F 1, — 4f Doy,
5128.129 B 19494.86 4d'" 2F 3, — 6f ‘Hoyy, 5273.870 10 18956.13 4d2F 5, —4f 4F%,
5130.529 75 19485.74 5275.067 3 18951.83 4d 2 F 51, — Af 2P%,
5130.942 2 19484.17 4d 4G 41, —4f ¥, 5279.694 30 18935.22
5131.945 5 19480.36 4d 4G 43, —4f *F3u, 5288.799 10 18902.62 4d 4G o1, — 4f 2F%,
5133.098 5 19475.99 5298.909 25 18866.56 4d'' 2P oy, —4f "' D%y,
5134.285 60 19471.48 4d 4G 31, —4f G'uy 5302.404 5 18854.12 dd *H g, — 4f 4 1%,
5136.828 80 19461.84 4d' 2D gy, —4f ' 2K, 5306.464 2 18839.70
5137.077 5 19460.90 5307.169 1 18837.20 4d'' 2P g, — 6f 2P%),
5138.944 0 19453.83 4d2G 3., —4f 2F3, 5313.534 0 18814.63 4d'" 2P 1y, —4f " 4D,
5139.926 100 19450.11 4d 4G 4, —4f H), 5318.134 0 18798.36 4d 2P 1y, — 4f 4Py,
5141.558 8 19443.94 4d"" 4F o, —4f " 2F%,, || 5327.820 1 18764.18 4f 4 Ty, — T2 Ky,
5142.535 80 19440.25 4d 2G 31, — 4f H'u), 5336.856 0 18732.41 Ad'" 4Py, —4f " 2G),
5142.810 10 19439.21 4d’ 2D 5y, — 4f ' 2Gy, 5337.790 0 18729.14 4d'" 4Py, —Af " 4F,
5143.058 40 19438.27 4d 2G g1, — 4f 2G’1), 5340.652 2 18719.10 4f 4 15y, — T2 *Kgy,
5144.905 15 19431.29 4d G 41,—4f Dy, 5342.291 0 18713.36 Af 2 Tsy,— 72 2Ky,
5145.343 20 19429.64 5342.664 5 18712.05 Ad"" 4Py, — AL " 4 F o,
5149.719 60 19413.13 4d"" 2F 30, —4f " Gy, || 5343.112 0 18710.48 4f 2 Ty, — T2 2K 741,
5150.898 20 19408.68 4d'" 4P g, —4f " Doy, || 5344.144 5 18706.87 dd'' 2Poy,—4f "' 4F,
5155.550 10 19391.17 4d"" P, —4f " DYy, || 5347.256 0 18695.98 4d 2P 11, — 4f 2Sy,
5155.839 30 19390.08 4d’" Py, —4f " 2Foy, || 5351.773 1 18680.20 4f H%,,— T2 *Hs,
5157.162 10 19385.11 4d 2G 31, — 4f * Ty, 5351.847 2 18679.94. 4f *Hy,—7g *He,
5158.243 10 19381.05 4d'" 2D 1, —4f " 4D%y, || 5353.372 40 18674.62 Ad' ' 2P 1u,—4f "' 2D%y,
5158.962 20 19378.35 4d’' 2S o, —4f ' 2P0y, 5355.219 1 18668.18 Ad' 4Py, —Af " 2P,
5160.008 8 19374.42 5359.013 3 18654.96 Ad"' 2P 1y, —Af " 4,
5162.824 20 19363.85 4d D gy —4f 1 F, 5364.579 1 18635.61 4f 4G5, — 784G 51,
5164.012 40 19359.40 4d’' 2Soy,—4f ' 2Py, 5368.135 30 18623.26 4d'" 2P 1y, —4f " 4F%,
5164.343 2 19358.16 4d"" 4P o1, —6f D7), 5375.204 3 18598.77

4d'" 4Py, —4f " Doy, || 5375.931 3 18596.26
5169.022 10 19340.63 4d"" 4Py, —4f " Dy, || 5386.189 3 18560.84 4d *H 41, — 4f *H3%u,
5169.564 30 19338.60 4d *D 31, — 4f D%, 5394.085 5 18533.67 4d 4F 24, — 4f 4F%,
5173.065 5 19325.52 4d'" 4F 1, —4f " 4%, 65 4F 41, —8p 4G%y),
5173.976 3 19322.11 4d’' 2D, —4f ' 2F%), 5394.498 15 18532.25 4d 4F 3., —5p’ 2Dy,
5174.155 5 19321.45 4d'" 2F 31, —4f "' D%, 4d 2G 31, — 4f Hoyy,
5174.775 3 19319.13 4d'’ 2F 3, —4f "' 2G5y, || 5401.445 5 18508.42 4d 4F 21, — 4f D%y,
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TABLE 1. Lines of Nill— Continued
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5405.513 3 18494.49 4d Hs,,—4f 4 Loy, 6298.502 15 15872.40 4d 2Dy, —4Af Dy,
5470.824 5 18273.70 4d2G 4, — 4f H3, 6302.417 40 15862.54 5p" Dy, —5d" 2Fsu,
5502.486 3 18168.56 4d 2D 3, — 4f 2F%y, 6302.532 75 15862.25 5p' 2D%y,—5d' *F3qy,
5507.214 30 18152.96 4d 2D gy, — 4 Gy || 6302.699 3 15861.83 B MG e B W
5516.811 3 18121.38 4d 2D 51, — 4f 4Gy, 6314.457 40 15832.30 5p 4Fiy, —5d *F 41,
5588.975 15 17887.40 6319.828 15 15818.84 5p 4G, — 5d 4Gy
5633.532 2 17745.93 S5d ey, —1f * 17, 6326.641 5 15801.81 4p 4F5 .y, — $22Gyyy,
5655.744 1 17676.23 6332.209 3 15787.91 5p D5y, —5d ' F
5702.726 5 17530.61 4d 2D 1y, — 4f 2F %y, 6337.120 20 15775.68 5p*F1y,—5d 4Gy,
DHLS:523 3 17497.48 6341.012 3 15765.99 5p 4G51, —5d *F 41y,
5718.117 10 17483.42 4d 2D 1), — 4f Gy, 6341.761 50 15764.13 5p 4G5y, — 5d Hyyy,
5741.882 3 17411.06 6346.657 75 15751.97 5p 4F'y), — 5d Hsy,
5752.486 3 17378.97 4d 2Dy, —4f 2Dy, 6348.783 40 15746.70 5p 4G, — 5d 4Gy,
5765.246 o 17340.50 6350.621 20 15742.14 5p 1G5y, — 5d 'G5y
5769.015 0 17329.18 5pAGS,,—4d"" " 2 16,7 || 6361.388 10 15715.49 5p4FSy, —S5d4F 1y,
5773.635 1h 17315.31 6365.320 30 15705.79 5p 2Gi1y, — 5d %G 41y,
5796.702 10 17246 .41 4d 2D 31, — 4f 2D%y, '6371.200 74 15691.29 5p G351, — 5d ‘Hyyy,
5797.761 20 17243.26 4d 2D 51, — 4f 2K, 6373.474 30 15685.69 5p 4G5y, — 5d *H sy,
5814.001 5 17195.09 4p 4Gy, — 522Gy, 6379.028 10 15672.04 5p D%, — 5d 4P gy,
5819.821 1 17177.90 4d 2D 31— Af A%, 6388.193 10 15649.55 5p 2G4, — 5d 2G gy,
5820.908 1 17174.69 6388.255 3 15649.40
5821.290 1 17173.56 4d 2D 3y, — Af 2Py, 6388.374 30 15649.11 5p 4F%, —5d 4Gy,
5882.812 107 16993.96 4p Gy — 522G, 6391.707 20 15640.95 5p D51, —5d Dy,
6037.275 3h 16559.18 4d 2D 1y, — 4f Dy, 6397.694 150 15626.31 5p 4G5, — 5d *Heyy,
6040.924. 2 16549.18 6398.162 B 15625.17
6044.315 1 16539.89 4d 2D 11, — 4f *F%y, 6398.206 30 \15625.06 SR s R
6045.860 1 16535.67 4d 2D 11, —4f 2Py, 6401.460 5 15617.12
5p' 2P, —Td Doy, || 6401.920 50 15616.00 5p'" Dy, —5d' " 4F 4,
6048.768 1 16527.72 6402.246 30 15615.20 5p Gy, —5d *F 41,
6062.008 3 16491.62 5p" Py, —5d' D, 5dFy1, — 6f VFi,
6068.641 20 16473.59 4p 2Dy, — $22Pyy, 6402.709 0 15614.07
6094.190 20 16404.53 5p" Py, —5d" Day, || 6404.258 30 15610.30 5p' 2Py, — 5d’ Dy,
6124.910 50 16322.25 4p D%y, — 524Pay, 6411.571 3 15592.49
6137.382 0 16289.08 5p’ 2D, —5d' 2Day, || 6411.913 80 15591.66 5p 2Gis, — 5d Hsyy
6148.256 5 16260.27 5p 4D%, — Sd4F 4y, 6412.069 60 15591.28 5p 4Gy, — 5d 4G54y,
6148.674 2 16259.17 5p D%y, —5d Dy, 6418.674 20 15575.24 5p 4Fi1,—5d Dy,
6155.711 1h 16240.58 6418.782 20 15574.97 5p"" Diuy —5d" P o,
6158.183 1 16234.05 6419.961 1 15572.11 5p *F31, — 5d *F 3.,
6173.036 5 16195.00 5p' 2D%,—5d' 2P 14, 6425.366 40 15559.02 5p 4F31, —5d *F 3y,
6173.377 3h 16194.11 6426.130 % 15557815
6174.596 0 16190.91 5p’ 2Dy, —5d' 2Py, 6426.669 2 15555.86 5p *Fiy, —5d Doy,
6178.653 10 16180.28 5p' 2D%y,—5d' 2D gy, 6428.869 100 15550.54 5p' 2F%y,—5d" *G31,?
6194.433 3 16139.06 5p" D% —5d Dy, || 6429.817 5 15548.24
6199.957 5 16124.68 6433.786 60 15538.65 5p" " D%y, —5d' " *F 3,
6200.959 5 16122.08 5p’" 4P, —5d' Dy, 6435.364 5 15534.84 5p 4Gy, — 5d Hisyy,
6210.132 2 16098.26 5p' 2Dy, —6s"' 2Py, 6437.533 2 15529.61 Af 4 Ty, — 68 *Hs),
6219.909 3 16072.96 6440.970 20 15521.32 Af 4 I, — 62 K71
6224.134 3 16062.05 5p Doy, —5d *F 14, 6441.099 10 15521.01 5d4F 41, —4f " 4 Fyy,
6236.492 2 16030.22 5p 4F %y, — 5d D1y, 6441.426 5 15520.22 5p 2Gia,— 5d Hayy,
5p" Dy, —5d' 2Dy, || 6443.163 2 15516.04
6243.486 40 16012.26 5p4D%i;, —5d P2, 6445.111 5 15511.35
6243.775 2 16011.52 5p" " 4Poy,—5d"" D 1, 6447.322 3 15506.03
6247.024 30 16003.20 5p D%, —5d 4Dy, 6447.583 20 15505.40
6259.467 10 15971.38 5p' D, —5d 2Hs, 644.7.998 20 15504.40 Bp- 48ia.—5d “B.v;
4p""" 2F%,— s22Fy, 6449.266 2 15501.36
6272.945 30 15937.07 5p’ 2D%y, —8s 4F 3, 6449.958 10 15499.69 S5p D5y, —5d *F 34y,
6278.953 1 15921.82 5p 4K, — 5d *F 3., 6450.280 3 15498.92 4f 4P%y, — 524Dy,
6286.633 5 15902.37 5p 4Dy, —5d 4D gy, 6450.676 2 15497.97
6288.500 10 15897.65 5p 4G5y, —5d 4G4y 6450.818 5 15497.63 Sp 4F%1, — 5d D 2y,
4d 2D 31, —4Af Fy, 6451.544 1 15495.88
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6451.805 5 15495.26 4f 4P%;, —6g 4Py, 6486.616 5 15412.10
6452.844 2 15492.76 4d'' Py, — v4P, 6486.768 1 15411.74
6455.543 2 15486.28 6486.817 1 15411.62 SpA R =S dE Ro
6455.671 5 15485.98 6487.539 5 15409.91
6456.301 5 15484.47 4f 4 I, — 6g *Hey, 6487.634 10 15409.68 4f 1F%y,— 624G sy,
6457.032 1 15482.71 6488.058 4 15408.67 4f *F%,— 681 F 5y,
6457.223 1 15482.25 4f 4 15, — 6g Hay, 6488.128 10 15408.51
6457.347 2 15481.96 6488.452 50 15407.74 4f H3y, — 622 Igy,
6458.217 5 15479.87 5p 2K, —5d 4G 3, 6488.971 20 15406.51 5p D%y, — 5d 4Py,
6458.949 1 15478.12 6489.684 3 15404.81 4f F,— 624 Fu,
6459.735 100 15476.23 4f 4 17, — 6 ‘K, 6490.509 25 15402.86 5p 2Fyy, — 5d *Fyu,
6459.937 1 15475.75 4d Dy, —6f 4Dy, 6491.481 2h 15400.55 Af 4Fy;,— 624Dy,
6460.103 60 15475.35 4f 4 I3, — 62 K, 4p*Fp,— s22P,,,
4f 2 Loy, — 622Hs0, 6492.379 40 15398.42 5p 4 F %1, — 5d 4G 4
6460.182 40 15475.16 Af 2 I5:,— 68 *Key, 6492.934 20 15397.10 4f 4G%y,— 68 G5y,
6462.072 20 15470.64 4f 4 T, — 68 *Ksy, 6493.437 8 15395.91 4d’ Dy, —5f Py,
6463.008 60 15468.40 4f 2 sy, — 682Kz, 6497.913 1h 15385.31 5p"" D%, —5d"" 4Dy
6463.736 2 15466.65 Sp" 4D, = Td A, 6499.074 2h 15382.56 4p F,— 522Gy,
6465.439 1 15462.58 4f D%, — 684Gy, 6499.860 20 15380.70 5p"" 4D5y,—5d' 4F,,,
6466.754 8 15459.44 6500.283 15 15379.70 5p 2Dy, — 5d *F3,
6467.472 10 15457.72 4f Dy, — 68 1F 4y, 6502.317 75 15374.89
6467.923 75 15456.64 5p 2F5y, =5d*G ), 6508.607 100 15360.03
6468.835 15 15454.46 6509.452 3 15358.03 5p 4Gy — 5d D3y
6469.263 8 15453.44 4f Dy, — 68Dy, 6510.169 30 15356.34 5p 1F31,— 5d *F 3y,
6470.107 10 15451.43 6510.371 2h 15355.86 5p" 2Fa,—5d' *Fi,
6470.486 1 15450.52 4f 4P, — 68Dy, 6524.833 2h 15321.83
6470.796 1 15449.78 4f D%y, —68Pyy, 6534.903 10 15298.22 5p"" Dy, — 5d'" 4Dy
6472.044 5 15446.80 op 4F¥%:,—5d 2Py, 6541.396 1h 15283.03
4f Py, —6g Py, 6541.858 1h 15281.96
6473.341 5 15443.71 4f H%,.), — 684G ay), 6546.986 1h 15269.99
6473.457 5h 15443.43 4f Hyy,— 682Gy, 6547.270 2h 15269.32
4f 4Gy — 68 H 6548.339 9 15266.83 5p Fi, —5d *F 0,
6473.523 20h 15443.27 4f 4GSy, — 62 *F oy, 6553.677 5 15254.40 5p 2Dy, — 5d *P 1y,
6473.625 5 15443.03 5p"" 4S%,,—5d' Py, || 6557.122 10 15246.38 5p" 2F, — 8s *Fy,
6474.717 40 15440.42 4f *H3., — 62 *Hsy, 6570.916 3 15214.38
6474.821 60 15440.18 4f *Hpy,— 6 Heu, 6572.648 2 15210.37
6475.175 3 15439.33 6580.931 &) 15191.22
6476.357 2h 15436.51 6582.377 20 15187.89 5p 2F51, — 5d *Gyy,
6477.429 5 15433.96 4f D%, — 624 F 3, 6589.340 4 15171.84 Sp’ *F3y,—5d' 2Fy,
6479.234 4 15429.66 4f D%, — 624D, 6589.457 20 15171.57 5p' *F3y,—5d' 2F3y,
6480.420 10 15426.84 5p 2Gysy, —5d Ha, 5p"" Dow, =5d" Fuu,
Af *F,,— 682G a, 6590.259 4 15169.72
6480.811 2h 15425.90 4f D%, — 62 *P 1y, 6594.779 4 15159.32
6480976 8 1542551 6602461 10 1514169 4[) 4D§|/2 - 52 "P«_n/2
6481.120 2 15425.17 4f 3., — 622G 4y, 6603.496 2 15139.31
6481.344 4h 15424.64 4f 2F5,—6g?Fy, || 0620687 g ) 4p*Gia = 5**Gony
6481.669 20 15423.86 4f Hy,—6g% Loy, || 6630.191 10 o
6481.797 40 15423.56 4/ 4}{3;”2__(){,\,4 171/2 6631.637 10 15075.07 4-[1 4DB||/27 .924Pm/2
6481.972 2 15423.14 4f *H5, — 62Hs, 6634.702 1h 15008,11 .
4f Hy,,— 622G a1, 6638.651 20 15059.14 4p Gy — $22Gan,
6482.308 5 15422.34 4f 4Gy, —6g°Gyy,  [|6647.893 . s A -
6482.659 30h 15421.51 4f 2Dy, —627Fy,  ||6665.713 : 14998.00 5P Fy, —4d' *Fa,
6483.539 2 15419.41 5d4Pey,—6f 1Fy,,  [|6691.092 g e B Wy & Lty
5p 2P — 65" 2Py, || 6692432 2 14938.13 5p 2Dy, —4d'" 2F
6183.868 5 15418.63 6702.123 2 14916.53
6484.056 40 15418.18 4f 2, — 622 Lsiy, 6705.406 1 14909.22 55" 2Dy, —5p"" 2Py,
6484.083 10 15418.12 4p D%, — $24Pay, 6713.493 2 14891.26
6484.347 10 15417.49 4f 4Gy, —684F 31, 6735.74 1 14842.08 w D5y, — 6d Dy,
6485.584. 15 15414.55 4f 2G%,— 682G a, 6738.75 1 14835.45
6486.523 15 15412.32 4f G, — 622 Fau, 6740.20 2 14832.26 5d D1y, — 6f *Fy,
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TABLE 1. Lines of Ni1l —Continued
\(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
6839.57 1 14616.77 5p2F5., —5d Dy, 7002.64 15 14276.39 5d 2G gy, — 6f 2HYyy,
6840.28 5 14615.25 5d D3y, —6f *Fiy, 7006.33 2 14268.87 S5d4F sy, —6f 4Fyy,
6844.73 5 14605.75 5d 4Dy, — 6f 4D, 7011.10 2 14259.16 5d4F 3., — 6f 4Di,
6847.55 3 14599.73 5d Dy, — 6f P31, 7015.63 5 14249.96 5d4F 3, —6f 1Fiu,
6849.03 2 14596.58 5d Dy, — 6f *F5, 7017.83 1 14245.49 4p D%, — $24Psy,
6851.80 3 14590.68 5d 4Py, —6f *P%, 7019.85 10 14241.39 5d 4G4, —6f 4Gy,
6852.42 3 14589.36 5d P2y, — 6f 484, 7022.17 50 14236.69 5d 4Gy, —6f *H5,),
6854.81 1 14584.27 7022.65 2 14235.71 5p 2F%,—5d 4Gy,
6857.68 2 14578.17 7025.97 2 14228.99
6858.26 1 14576.94. 7027.14 1 14226.62 5d 4G4y, —6f 4Fyy,
6863.57 1 14565.66 7036.88 10 14206.93 5p 2F3,, —5d 4Gy,
6867.68 3 14556.94 5p 2D, —5d 4Dy, 7085.86 3 14108.72 5d Dy, —6f *Fy,
6868.73 2 14554.72 7097.45 3 14085.68 5p 2D, —5d 4 Fay,
6878.77 40 14533.47 4p Dy, — s24Py, 7101.52 30 14077.61
6884.23 50 14521.95 4p iDLy, — $24Py, 7102.73 5h 14075.21 5p 2 ¥, —5d 4 F
6889.74 10( 14510.33 7103.57 15 14073.55
6890.87 2 14507.95 5d *Hg, — 6/ *Hu, 7104.44 5h 14071.83
5d1Poy,—6f 1Dy, || 7116.23 10 14048.51 5p 2Dy, — 5d 4Py,
5d2P ., —6f 2P, 7121.76 20 14037.60 4p2D%,— 522Gy,
6891.53 2 14506.56 7124.04 3h 14033.11 5s’ 2D 1y, —5p’ 4Py, ?
6897.73 5 14493.52 5d *Hg, — 6f His, 7147.29 50 13987.46 4p 2Ghyy— $%2Guy,
6899.02 2 14490.81 7150.97 2 13980.26 4p DYoy,— s*4Pyy,
6905.32 100 14477.59 5d Hgi,—6f * 151, 7154.44 1 13973.48 5p 2Dy, —5d Py,
6905.55 50 14477.11 5d*Hyy, —6f * Iy, 7156.33 1 13969.79 5p 2Dy, —5d 4Py,
6910.46 2 14466.83 4d'"" 2F s, — 6f %Gy 7158.54 2 13965.48
6911.54 1 14464.57 5d*H;., —6f *H5,, 7187.98 D +13908.28
6911.97 = 14463.67 5d*F 11,—6f 4Gy, 7198.05 3 13888.82
6918.46 1 14450.10 5dH ., — 6/ Hii, 7235.44 20 13817.05 5p"' 4Py, — 65" 4Py,
6920.25 1 14446.36 5d*4F 1y, —6f ‘Fi, 7249.15 5 13790.92 5p D%, —652F 3,
6922.50 20 14441.66 5d*Hs., —6f 4G5y, 7261.11 10 13768.21
6926.12 15 14434.12 5d Hsy, — 6f *Hiy, 7265.53 10 13759.83
6930.09 100 14425.85 5d*Hsy, —6f 2 Iy, 7295.00 3 13704.24 5p’' 4D, —Td4F 4,
6934.90 50 14415.84 SdHy,—6f ¢ 15y, 7301.61 10 13691.84
6939.94 50 14405.37 5d *Hs.y, —6f * I, 7301.93 20 13691.24 5p"" 4Py, — 65" 4P oy,
6942.71 3 14399.63 5d?F;y, —6f ‘Hiyy, 7325.63 300 13646.94 Sp4F%,—6s%Fy,
5d*Hzy,—6f"" G, 5p'" 4Py, — 65" 4Pay,
6943.87 5 14397.22 5d 4Gy, —6f *Hjy), 7331.37 3 13636.26 5p'’ D%y, — 1d 4Py,
6945.02 1 14394.84 5d*Fs., —6f 1G5, 7337.92 &) 13624.09 Sp'' 4D%,,—7d*D3,,
6946.34 5 14392.10 5d 4G5y, —6f *H5,), 7386.18 10 13535.07 S5d*F 1y,—6f 4Dy,
5d*Fy., —6f D5y, 7401.86 15 13506.40
6947.22 2 14390.28 7404.37 2 13501.82
6947.41 1 14389.88 5d Hay,—4f " *Glyy, 7411.54 2 13488.76 5d ?H 4,—6f 2F3,
6948.08 5 14388.50 5d2F3.,—6f 2F3u, 7434.29 2 13447.48 5p’" 4P, —6s'’ 1Py,
6948.53 3 14387.56 5d2Fyy, —6f 2Gy, 7442.73 3 13432.23 55" 4Py, —5p’ ' 2Dy,
6953.30 40 14377.69 5d 4G5y, —6f *Hb,), 7492.54 1 13342.93 S5s4F31,—5p 4F3y,
6958.25 50 14367.47 Sd*Hyy,—6f 2 I3y, 7517.83 50 13298.05 5p’' 4Py, —6s'' 4Py,
6961.28 30 14361.21 5d4F 4, —6f 4G3,), 7528.98 200 13278.36 4p 2K, — $22Ga,
6962.72 20 14358.24 5d4F 4, —6f *Fy, 7529.51 50 13277.42 5p'’ 4Py, —6s'' Py,
6966.49 30 14350.47 5d*G 41, — 6f 2H5y, 7537.66 20 13263.06 55 4F31,—5p 2Glyy,
6967.24 50 14348.93 5d 4G5y, —6f * Igy), 7548.14 3 13244.65 4f 2Py, —6s'' 4Py,
6971.59 2 14339.97 5d4P;1, —6f 1P, 7556.27 10 13230.40 55 4F 31, — 5p 2Gsyy,
6974.59 5 14333.81 5d %G1, —6f 2Ghyy, 7585.11 150 13180.10 SpD%,,—6s*F 4,
6978.32 % 14326.15 7595.83 1 13161.49
6980.02 10 14322.66 5d 4G4y, —6f Hiy, 7597.12 3 13159.26 5p' 2D%y, —6d 2Dy,
6985.92 5 14310.56 5d 4Gy, — 6f 3Gy, 7603.49 5) 13148.24 5p''' 2H%,,—6s’'"' 2G4y,
6990.98 2 14300.20 5d 4Gy, —6f 4F%y, 7638.38 o 13088.18 SsiCAPy s = Sp et S
6998.11 2 14285.63 5d 3Gy, —4f "' 3Gy, 7644.74 10 13077.29
6999.16 25 14283.49 5d4F 3y, —6f 4Gy, 7659.13 50 13052.72
6999.41 - 14282.98 5p 2D%y, —5d 1Dy, 7678.07 2 13020.52
7002.34 1 14277.00 5d Gy, —6f 2G3yy, 7693.96 20 12993.63 Sp4Fuy,—6s4F3,,
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TABLE 1.

Lines of Nil1—Continued

\(air) Intensity | Wavenumber Transition A(air) Intensity | 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 2T, . — s22Gay, 7996.48 50 12502.06 55" 4P, —5p'" 1D,
7726.35 3 12939.16 7998.03 2 12499.64 5p’ 2P, —6s' 2Dy,
7745.16 15 12907.74 55" 4P, —5p' 1S, || 7998.56 2 12498.81 55" 2D 1y, — 5p’ 2Py,
7755.08 1 12891.23 4f 4Fy,—5d’' 2Dy, 7998.97 100 12498.17 55 4*F4,—5p 4Gy,
7755.34 1 12890.79 8001.64 5 12494..00 SR IS DA
7764.87 30 12874.97 5p 4Dy, —65 4 Fuy, 8003.73 5 12490.74
T TARE 5 12863.64 8006.25 2 12486.81
7785.95 15 12840.11 8007.15 2 12485.40
7787.74 3 12837.16 55" 4P, —5p' D7y, || 8008.85 8 12482.75
7798.40 3 12819.62 5p'" 2P, —6s' 2Py, || 8009.81 20 12481.26
7800.05 30 12816.90 5p 4Ghyy,— 65 4F 1y, 8012.61 8 12476.90 Sp 2Ky, —6s4Fs,,?
7800.74 40 12815.77 5p 4Gy — 65 4 F, 8012.91 2 12476.43 5p’ ' 4Dy, —6s'' 2Py,
7803.07 1 12811.94 5p'' 4D, —8s*F 4y, 8014.02 1 12474.70
7803.32 0 12811.53 S5p'' 4D%y,—6s'' 2Py, 8014.77 40 12473.53
7804.27 30 12809.97 5s""" 2Gyy,—5p"" " 2Ghy, || 8015.79 765 12471.95 Sp' ' 4Dy, —6s"" 1Py,
7807.61 15 12804.49 5s""" 2Gyy,—5p""" 2GYy, || 8017.40 40 12469.44
7811.73 10 12797.74 55" 1Py, —5p' " 4Diy, || 8019.00 % 12466.95 4f 4Gy, — 65" 4Py,
7812.34 2 12796.74 4f D%y, —6d 4Gy, 8020.56 5 12464.53
7816.19 3 12790.44 8020.95 2 12463.92
7818.78 10 12786.20 S5p"" " 2K, —6s""" 2G4y, || 8021.81 50 12462.59
7824.74 30 12776.46 5p 4Gy, — 65 4F31), 8022.68 2 12461.24
5s'" 4Py, —5p’ D%y, || 8024.87 20 12457.83 5p’ 2P, — 65’ 2Dy,
7825.68 = 12774.93 8025.97 50 12456.13 S5p 2Ky, —6s2F .,
7839.67 30 12752.13 5p 1 F 0, —6s4F 4y, 8028.49 15 12452.22 Af 4y, — 65" 4Py,
7842.34 50 12747.79 8031.22 0 12447.98 5s4F2,—5p 2F5y,
7845.10 1 12743.30 4f 4Ph,,—6d*F1,,? 8032.07 1 12446.67 Sp’ ' 4S%,—5d’' 2Dy,
7848.34 3 12738.04 8035.38 20 12441.54 ST RES 6 SR
7851.28 2 12733.27 8036.82 1 12439.31
7852.82 20 12730.78 5p *Fu,—65*F 8036.95 5 12439.11
7868.58 40 12705.28 502Gy, — 65 2Fau, 8039.68 15 12434.89 55" 2Dy, —5p’ 2P,
7875.01 30 12694.90 5p2G3.,—652F51), 8040.92 30 12432.97 5p D%y, — 65 2F 3,
7876.19 1 12693.00 55" 1Py, —5p" 1Sy, || 8044.01 75 12428.19 5p *Fi,—65 4Fu,
7880.64 100 12685.83 5p 4G5y, —65*F 4, 8048.06 25 12421.94
7882.70 0 12682.52 5s'" 4Py, —5p' 4Dh, || 8053.54 5 12413.49
7884.84 2 12679.08 8053.94 150 12412.87 5s2F 2y, —5p 2Dy,
7905.44 30 12646.04 Sp 4F%y,—65*F 2y, 8058.49 15 12405.86 5p' ' 481y,—6s" 2Py,
7914.39 1 12631.74 8061.41 5 12401.37 SPAEES T (SR
7920.21 25 12622.46 Ss'' 4Poy,—5p' ' 4Dy, S5p’' 2Phy,—6s'" 4Psy,
7921.19 10 12620.89 8064.29 10 12396.94
7925.05 20 12614.75 8066.32 3 12393.82 5p' ' 4Dy, —5d' 2Py,
7935.53 5h 12598.09 8066.68 2 12393.27 5p" " 4D%y,—6s"" 4Py,
7944.58 2h 12583.74 8070.58 2 12387.28
7951.99 2 12572201 8071.30 1 12386.17
7952.32 40 12571.49 5p *D%,— 65 4F3y, 8078.09 1 12375.76 4p'' 4Py, — s22Dy,
Sp'' 2Py, —6s'' Py, 8078.78 1 12374.70
7957.52 300 12563.27 Sp'' D%y, —6s'’ 4Py, 8084.12 1 12366.53
7962.41 150 12555.56 5s' 2Dy, —5p’ 2F%y, 8087.02 50 12362.09
7963.36 20 12554.06 8093.00 300 12352.96 5s2Fsy,—5p 2F5y,
7965.02 8 12551.44 8094.23 a 12351.08
7965.54 3 12550.62 5d4D i, —6f *P, 8096.75 1000 12347.24 554F . —5p G
7971.90 200 12540.61 Sp'’ D5y, —6s'' 4Py, 8100.66 S 12341.28 ’
7973.87 2 12537.51 8106.26 300 12332.75 5s 2F31,—5p 2Dy,
7974.14 30 12537.09 6s'' 2P1y,—5p'' 2D%y, 8108.52 1 12329.32
7975.39 100 12535.12 55" 4Py, —5p’ 4Dy, || 8109.39 15 12327.99
7981.78 10 12525.09 8114.21 500 12320.67 554F 3, —5p 4 Fh,
7982.98 & 12523.21 4f Doy, —6s"" 4Py, 8117.80 2 123115:22
7986.81 1 12517.20 5p’ " 4Dhy,—5d’ 2Dy, 8121.00 10 12310.37 5p’ 2P0y, —6s' 2Dy,
7988.17 3h 12515.07 8121.48 700 12309.64 552F3y,—5p2Fu,
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TaBLE I. Lines of Ni1l —Continued

A(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
8126.42 75 12302.16 55 4F 11, — 5p 4 F, 8486.09 15 11780.75 5s'' 2Py, —5p'" 1D,
8130.06 25 12296.65 Sp'' ‘D, — 65" 4Py, 8489.08 25 11776.60 554642 G gy —Spt’ “2H 5y
8135.04 2 12289.12 8491.90 3 11772.69 Ssiatpy S=5pltZ P
8135.98 5 12287.70 8495.70 5 11767.43 55! 4Py, —5p" 4Py,
8140.45 100 12280.96 55 4F 41, —Sp 4 Fiy, .8503.93 0 11756.04 6s’' 2D,,,—5p’ 2Dy,
8141.94 50 12278.71 55 4F31,—5p 1 F%y, 8504.52 75 11755.22 5s*Fay,—5p 4K,
8143.09 b) 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 5s"" 2P gy, —5p" " 4Dy,
8158.26 10 12254.15 8549.16 10 11693.84
8163.49 30 12246.30 55" 2Gyy,—5p"" " 2F3u,]| 8563.38 1 11674.42
8164.87 o 12244.23 8576.99 3 11655.90
8166.92 2 12241.15 8577.97 1 11654.57
8172.20 5 12233.24 5p 2F%y,—652F 4, 8580.40 1 11651.27
8175.54 3 12228.25 5p'" D, —6s"" Py, || 8586.11 10 11643.52 5p"" 2Dy, — 65" 1Py,
8177.51 1 12225.30 8594.49 7 11632.17
8183.72 100 12216.02 5s 4F 11/, — 5p 4G%yy, 8595.54. 3 11630.75 5s' 2D 1,—5p' 2Dy,
8184.38 3 12215.04 8605.05 0 11617.89 Hs PRI DAt
8192.04 2 12203.62 8608.01 20 11613.90 5d2Py,—4f "' 2Fyy,
8194.83 1 12199.46 8622.32 30 11594.62 5s""" 2Ggy,—5p" "' 2Hyy,
8203.59 1 12186.43 5s' 2Pyy,—5p"" 4Sy, || 8644.68 3h 11564.63
8208.21 1 12179.58 8652.66 0 11553597 5s2F2y,—5p 4Gy,
8209.70 150 12177.37 55 4F 31/, — 5p D%y, 8708.07 2 11480.45
8211.97 3 12174.00 S5p D%y, —4d"" 4F 4, 8715.99 1 11470.02
8212.39 10 12173.38 5p 2Dy, — 65 2F 2y, 8723.56 1 11460.06
8222.99 8 12157.68 5p'' 4S%,—6s"" 4Py, || 8729.03 2 11452.88 4f 4 Iy, — 58 Ky,
8224.04 5 12156.13 8735.96 5 11443.80
8235.91 50 12138.61 5s8'"" 2G4y, —5p""" 2F3u1,|| 8738.68 1 11440.23
8236.96 1 12137.07 8741.99 2 11435.90 55" 4P oy, —4f 2Py,
8242.99 3h 12128.19 8744.16 10 11433.06
8245.41 10 12124.63 55" 2Py, —5p"" D'y, || 8747.39 30 11428.84 55" 4Py, —5p"" 4Py,
8245.91 2 12123.89 . 8755.37 5 11418.43
8248.36 5 12120.29 5p""" 2Ghy,—6s"" " 2Ga, || 8767.07 2 11403.19 55" 4P gy, —5p"" P,
8249.37 30 12118.81 6s"" *P2,—5p" *D%, || 8767.89 1 11402.12 4f 2Fi,—6d 4G,
8256.06 200 12108.99 58 1Ky, = 5p 4Gy 8770.16 1 11399.17 4f 4Gy, — 584 Isyy,
8256.52 5 12108.31 8778.95 1 11387.76
8263.62 3 12097.91 8790.59 ] 11372.68 55AF 11,— 5p 4Dy,
8266.38 z 12093.87 8798.93 50 11361.90
8271.96 3 12085.71 8806.33 1 1135235
8275.38 3 12080.72 8815.14 3 11341.01
8289.30 200 12060.43 552F 31, —5p >Giyj, 8827.31 1 11325.37
8290.89 5 12058.12 5p"" D%y, —6s'' 4Py, || 8850.42 2 11295.80
8292.88 5 12055.22 5s'' 2Pyy,—5p' ' 2D%y, 8867.83 10 11273.62
8296.62 100 12049.79 55 4F 3y, —5p 4Dy, 8881.32 0 11256.50 55 4F31,—5p F3,
8320.34 0 12015.44 4d'" 2P, — 5f D3, 8887.74 3 11248.37 55" 4Py, —5p’" 4P%,
8322.57 2 12012.22 8897.00 2 11236.66 5p2F%y,— 65 4F 3,
8339.68 15 11987.57 5p" 4S5, — 65" 4Py, || 8900.22 0 11232.59 5p 2F%y,— 65 *Fay,
8350.26 200 11972.38 55 4F 31, — 5p 4Gy, 8909.43 5 11220.98
8350.94 2 11971.41 8915.37 5 11213.51 5p 2D%;,—6s4F3,,
8351.50 1 11970.61 55 2F 31, — 5p 4Gy, 8965.58 3 11150.71
8354.06 2 11966.94 9006.58 3 11099.95
8355.66 30 11964.65 5s' 2Dy, — wiFsy, 9086.56 30 11002.24
8361.74 15 11955.95 9109.31 5 10974.77 5s52F3.,—5p *D%yy,
8361.98 25 11955.60 55 4F 11,— 5p 4Dy, 9255.77 &) 10801.11 4p' 2Dy, — 22Dy,
8379.50 20 11930.61 9282.76 10 10769.70 5s2F31,—5p 4Gy,
8407.21 150 11891.28 55 2F 311, — 5p 2G5y, 9777.86 g 10224.38
8415.11 1 11880.12 9820.01 1 10180.50 4f 2D%,—58 2 Fau,
8425.92 50 11864.88 5s' 2D gy, —5p' 2D%y, 9824.11 10 10176.25
8434.38 150 11852.98 55 4F 41, — 5p D%y, 9830.49 1 10169.64
8473.40 10 11798.40 55" 4Py, —5p' 4P, || 9830.78 10 10169.34
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Lines of Ni1l —Continued

A(air) Intensity | Wavenumber Transition A(air) Intensity | Wavenumber Transition
9834.94 5 10165.04 4f 2S, —5g Py, 9932.81 2 1006488
9837.15 3 10162.76 4f 4 T, — 58 %G 5 9933.81 5 10063.87 4f 4G%y, — 58 *F ),
9842.82 15 10156.90 4f 4 T3, —5g *Hs, 9935.03 0 10062.64 4f 4P%y, — 58P 1y,
4 1° e 4
gggg'gg i 18%2(2)'23 Y Lo =58 K || 9936 45 5 10061.17 4f F,—584F 1,
: : 9937.19 10 10060.45 4f D%y, —5g *F 3,
9861.94 10 10137.21 9941.70 20 10055.88 4f 25, — 582G 4,
9863.45 10 10135.66 9942.81 3 10054.76 4f 2G%y,—5g *H uy,
9865.69 2 10133.36 9943.29 40 10054.28 4f *H%y, — 5226 4y,
< 471)°. — 4
il 5 e if S [T 3 10052.95 4f 1D, —5¢ Day,
: : 242 V8 Taus 9944.76 50 10052.79 4f *H’y,,— 58 2H 4y,
9877.61 30 10121.13 4f 4 T4y, —58 % Ley, 9945.37 40w 10052.17 4f 4Gy — 584G 4y,
9881.24 5 10117.41 Af *F%y,—58 %Gy, Af 2F., — 584G,
9882.92 40 10115.69 4f *P%y,—58*Day, 4f *Hoy,— 582G 4,
9883.67 0 10114.93 4f 2P, —5g*F o,
0886.09 9 10112.45 4f 2 1%, — 58 2H 4, 9946.24 75 10051.29 4f *H%,,—5g%H 5.,
9947.25 15 10050.27 4f 4Gy, — 58 4F 4y,
9886.69 30 10111.84 A4f 4 1%, — 58 He, 9948.99 30 10049.22 Af *H%,, — 5 2H 5,
9887.35 5 10111.16 4f 4P%,—584P 1y, 9948.51 10 10049.00 4f 2Dy, — 584G 3,
9887.96 50 10110.54 4f 2 15y, — 58 2Ky, 9951.10 1 10046.39 4f D%y, — 52D oy,
4f *F%,—58*F sy,
9890.57 20w 10107.87 4f 4 Iy, —5g *Ha, 9952.24 0 10045.23 4f 2F3,— 58 *Fary,
e - e 4F 2 T —52°H o, 9953.04 2 10044.43 4f 2Gi, =52 Fay,
! 9953.48 5 10043.98 4f 4Gy, — 58 4F 31y,
9896.09 3 10102.23 4f 4 15, — 58 Isy, e
, 9953.83 30 10043.63 Af 2Gohyy — 582Gy,
9900.56 100 10097.67 4f 2 151, — 58 2K, S B T 4f 2D — 5 F,
9900.92 500w 10097.30 4f 4 1%y, — 58 Ko, o0 ‘ Al S
4f 2 15, — 582 sy, 9956.00 15 10041.44 4f *Fi,— 58 *F 1,
9905.03 100 10093.11 4f 2 sy, — 58K, 9956.44 15 10041.00 Af *Hi, —58* Ly,
9906.90 . 10091.21 Af 4Dy, —5g4F s, Af *Hy, — 58 *Hay,
9907.60 200 10090.49 A4f 4Dy, —5g*F 4, 9956.88 5 10040.55 Af *Hiyy, —5¢2Ga,
4f 4 T — 52 Ko, 9957.61 3 10039.82 4f 2G4y, — 582Gy,
9913.77 40 10084.21 4f 4P%y,—5g 4Py, 9957.92 10 10039.51 4f 4Foy,—58Gsuy
9921.12 20 10076.74 4f D%, —5g 4Dy, 9958.73 20 10038.69 4f ‘D3, —5g*Pyy,
9921.85 30 10076.00 4f 4G, — 58 *F 1, ? 9959.79 20 10037.62 4f K, —5g*Fuy,
4f 4 Ty — 584 L, 9962.20 10 10035.19 4f 4F3y,— 58 *F
9923.28 0 10074.55 4f 4Gy, — 582G 4y, 9966.02 5 10031.35 4f *Fiu, —5g*Fy,
9923.98 1 10073.84 9968.50 0 10028.85 4f 2F3, —5g°Fa,
9924.29 5 10073.53 4f H3y), — 58 4G 4y, 9969.66 0 10027.68 4f 4Fy,— 58 Dy,
9924.55 8 10073.26 4f *H,—58 G s, 9970.40 75 10026.94 Af 4Gy, —58 4G5y,
9927.02 30 10070.76 4f 4Gy, —58 Gy, 4f 2F%,— 582Gy,
9927.54 % 10070.23 4f D%y, —58 Do, 9972.30 15 10025.03 4f 4G5y, — 58 4F 4,
9929.98 75 10067.75 4f *H3%,, —5g *Hsy, 9973.47 0 10023.85 4f F .~ 52 Doy,
9930.24 100 10067.49 4f ‘Hsyy,— 58 Hey, 9978.56 0 10018.74
9930.52 2 10067.21 4f 4P, —5g Doy, 10027.38 0 9969.96
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levels; and moreover, at my request, he had the very
large number of odd levels calculated. The analysis
was assisted quite fundamentally by his work. I had
been helped in the same way by Shadmi some years
ago when analyzing Pd 111.

The spectrum Nill arises from the transitions
between the structures 3d”, 3d® nx, 3d74s> and
3d74s 4p. Of these only 3d?, 3d®4s, 3d®4p and part
of 3d®5s were known from my previous analysis. The
levels 3d®('S)4s*S and its corresponding *P° 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-
curacy of the known levels since all further analysis
depends on them. Next followed the discovery of the
levels due to the addition of a 5p electron to the ground
term, *F, of Ni 11I. On those bases it was then possible
to determine higher d®ns members which led to a
calculation of a more accurate limit. The series
3d®(°F )ns was eventually carried to 9s and the series
based on 'D, 3P and 'G to 6s. Amongst the six com-
ponents of the ns-series there is one oddity of con-
vergence. The ?F3.,, which is above F.,, in 4s and 5s,
crosses over so that it is the lower of the two levels
from 6s on.

The great value of the Shadmi calculations of the
even levels was in the prediction of the levels of
3d"4s* comprising ‘F, ‘P, *PDFGH and *D. The
predictions led M. C. Diago of the Instituto de Optica
in Madrid [6] to the discovery of *G and *H. Her addi-
tional identification of the *F and the high 2D terms
are not confirmed by my more complete results. |
have been able to add to the terms *F, P, 2D, *F and
2P,,,, but the higher 2D term has eluded me as well as
the level 2P,,.

The next most important levels to find are those
described by 3d®(3F)4d. Tt was in fact the difficulty
of identifying those levels in Cu 11l which made me
turn to Ni 11 for assistance. With the new very complete
list of lines it was possible to identify quite rapidly the
10 levels based on 3F;. nine of the 10 based on *F;
and eight of the nine on 3F.. Moreover it was possible
from intensities to assign reasonable Russell-Saunders
names to all the levels. It then appeared that the
missing levels were 2D.,;, from *F; and *Dyy, from 3F».
A very broad search for them 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 ~! 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 falling 67 cm—! and 40 cm~!, respectively,
from the predicted positions. They make the astonish-
ingly large numbers of combinations: 33 for *D../, and
27 for 2D 11/,. Spector’s calculation included all of the
3d8 4d and 3d8 5d levels. In the latter configuration 1
had again failed to find 2D levels, and it is surprising
that even with the predictions those levels remain
unidentified. For the configuration 3d®6d the *D..,

level is present in my analysis but not *D,,,, and the
same is true for 7d. The 3d®8d configuration is
fragmentary.

In both the 4d and 5d groups the *D term departs
from the theoretical values by large and irregular
amounts. For 4d the values of observed-theoretical for
the four levels of the *D term are, respectively,
380,—122,—20,—60 and for 5d,— 105, — 343, + 258,
—28. Although no theoretical values have been calcu-
lated for 6d, 7d, 8d, itis obvious from plots of the groups
of levels based on the three components of *F that
‘Dsy;, and *D ., fluctuate quite widely.

The 4d-electron levels based on 3d%'D were all found
as were also those from 3d®3P. In the 5d-group, all but
one based on 'D have been identified but four levels
based on *P are missing.

The identification of the numerous levels produced
by the addition of an s, p, or d-electron to the 3d® ion
left unclassified a very large number of lines through-
out the spectrum. Certain strong groups were obviously
due to transitions such as 4d —nf and 4f—ng. The
4d-—-4f group was analyzed empirically and later
compared with Shadmi’s calculations. The groups of
5f, 6f and 7f-levels were found but with decreasing
completeness. The 5g levels from *F were found from
a strong group of lines around 9000 A, but none of the
three groups based on the components of the parent
term is complete. The 6g structure from 3F, is nearly
complete but very few of the levels from 3F; and 3F.
have been found. The 7g structure is represented by
only 5 levels.

As | mentioned above, | got essential assistance from
Shadmi’s computer analysis of all the odd levels due to
3d¥4p, 3d®5p, 3d7 4s 4p as a group. For the calculation
of the last structure, it was necessary to assume some
particular form of coupling. Shadmi chose the type
which can be written 3d"(X)4s4p (P or 'P) where X
stands for any one of the terms of 3d7. Shadmi also
calculated the configuration 3d®4f independently, 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 Shadmi 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 [7]. For example, there are six *F° terms from
3d"4s 4p which I have serially lettered z, vy, x, w, v,
u [8]. Not all the calculated terms are within range of
the hollow cathode source in which the maximum
energy of excitation by collisions of the second kind is
at 136,731 em~'. A few levels are observed above that
point, excited either by direct electron bombardment
or by excitation of atoms in levels above the lowest
point. From the table of calculated terms, it appears
that 170 levels of the 3d74s4p configuration should be
within range. Only 93 have been identified, leaving 77
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still to be found. Tables 1I and III list all of the even
and odd levels which have been discovered. The no-
menclature for the levels based on 3d® 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~!, it is obvious that all
lines higher than 128,000 cm~' must be due to 3d *D.

The successive terms come in at decreasing energies
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so that, for instance, s2 2F cannot have combinations in
which it is the lower level, greater then about 44,500
cm~'. In point of fact, most even levels come into
operation at about 2,000 cm~"' less than their possible
limit. The odd levels appear as initial levels in a com-
bination at, on the average, only about 200 cm~! 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.



TABLE II.

Ni 11 Even levels (1970)-

Configuration Name Level Level o-C Configuration Name Level Level O=C
Observed | Computed Observed | Computed

3d° 3d Dy, 0.00 053 —53 3d7 4s? st 2Fy, | 92792.08 92888 —96
3d° 3d Dy, | 1506.94 1581 —74 3d8(°F3)5s | 5s  *Fay, | 93390.06

3d®(3F)4s 4s  *Fay, 8393.90 8323 +71 3d8(3F3)5s | 55  *Fay, | 93528.44

3d*(°F)4s | 4s *Fa, | 9330.04 9261 +69 3d*(°F2)5s | 55 ‘Fu, | 94067.14

3d*(°F)as | 4s “Fa, | 10115.66 10055 +61 3d*(*F2)Ss | s *Fuyp | 94729.25

3d5(°F)ds | 4s “Fu, | 10663.89 10613 +51 3d°(°Fi)4d | 4d  *Duy, | 98467.25 | 98847 —380
3d5(%F)ds | 4s *Fa;, | 13550.39 13486 +64 3d*(°Fi)ad | 4d *Puy, | 98561.22 | 98567 —6
3d*(°F)4s | 4s ®Fay, | 14995.57 14960 +36 3d*(°Fs)4d | 4d  *Hey, | 98822.55 98743 +80
3d°(1D)4s | 4s' D.;, | 23108.28 23103 +5 3d*(*Fu)d4d | 4d  *Hsy, | 98969.44 | 98920 +49
3d5('D)ds | 4s’ Dy, | 23796.18 23774 +22 3d*(°Fu)4d | 4d *Puj, | 99040.75 | 98942 +99
3d5(°P)4s | 4s'' ‘P, | 24788.20 24754 +34 3d*(°Fa)ad | 4d *Gsy, | 99132.78 | 99137 Sy
3d5(*P)ds | 4s"" ‘P, | 24835.93 24779 +57 3d*(°Fi)4d | 4d *Fu, | 99154.81 | 99088 +67
3d5(*P)as | 4’ ‘Puy, | 25036.38 25062 —26 3d*(°Fi)ad | 4d *Fay, | 99340.55 | 99185 +156
3d5(*P)ds | 4s'' 2Py, | 29070.93 28959 +112 3d*(*Fa)ad | 4d Gay, | 99442.86 | 99443 0
3d5(°P)ds | 4s'" Py, | 29593.46 29433 +160 3d*(°Fs)dd | 4d  *Duwy, | 99559.33 99681 —122
3d5(1G)4s | 45" G, | 32499.53 32510 =10 3d*(*Fy)4d | 4d *Poy, | 100010.17 | 100130 —120
3d5(1G)4s | 4s'''2Gyy, | 32523.54 32514 +10 3d*(*Fy)4d | 4d P, | 100078.78 | 100134 —55
3d8(1S)4s | 4s'"V 2Soy, 61473 3d*(°F3)4d | 4d  *Hsy, | 100309.29 | 100241 +68
3d7 4s? s2 4Fu, | 51045.46 51079 —34 3d*(°Fs)4d | 4d  *Huy, | 100332.09 | 100327 +5
3d"4s s2 4Fa, | 52205.95 52224 g 3d*(°Fy)dd | 4d  *Fay, { 100389.52 | 100358 +32
3d74s s2 ‘Fa, | 53037.93 53053 —-15 3d*(°Fy)dd | 4d  *Fyy, | 100475.82 | 100580 —104
3d7 4s s? Fu, | 53601.19 53616 -15 3d*(*Fy)4d | 4d  “Duy, | 100490.95 | 100511 -2
3d74s 52 4Py, 67880.16 67980 —100 3d*(°F3)4d | 4d  *Gay, | 100592.98 100451 +142
3d7 4s s2 ‘Pu, | 68156.57 68265 —108 3d*(*Fy)4d | 4d  *Gay, | 100619.26 | 100623 k.
3d7 4s s2 Py, | 68709.76 68863 —153 3d*(*F2)4d | 4d  'Doy, | 100845.41 | 100905 —60
3d 4s 52 2Gg, | 7035894 | 70386 -27 3d*(*F.)4d | 4d  *Hay, | 101144.63 | 101171 —26
3d74s $? 2Gay, | 7145774 | 71493 —35 3d*(’F2)4d | 4d  *Poy, [ 101246.16 | 101192 +54
3d7 4s s? Py, | 73893.73 | 73791 +103 3d*(°F:)4d | 4d  *Fay, | 101247.37 | 101138 +109
3d"4s 52 Py, 74775 3d*(°F:)4d | '4d *Fuj, | 101258.01 | 101245 +13
3d74s s* *Hyy, | 76727.36 | 76805 —78 3d*(*F:)4d | 4d  *Hay, | 101357.20 | 101300 +57
3d74s s? Dy, | 7733247 77844 | —112 3d°(°F2)d4d | 4d *Gayy | 101366.14 | 101432 — 66
3d74s s* *Hu, | 7773679 | 77805 —68 3d*(*F:)4d | 4d  *Gay, | 101740.27 | 101807 —67
3d7 4s s2 2Dy, 78955.45 79039 —84 3d*(°F3)4d | 4d  *Day, | 103025.58 | 102958 +68
3d8(Fs)ds ¥ 55 ‘Fyy, 91800.05 3d8(*F2)4d | 4d  *Duy, | 103663.50 | 103623 +41
3d*(°F4)5s | 55 ‘Fay, | 92325.85 3d%('D)5s | 55" *Day, | 106007.89

3d7 4s? 52 2Fy, 92373.45] 92392 -19 3d*('D)5s | 5s" *Duyj | 106133.14
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TaBLE II.

Ni11 Even levels (1970)— Continued

Configuration Name Level Level 0-C Configuration Name Level Level O=C
Observed ) Computed Observed | Computed

3d*(*P)5s 5s'" Py, | 108368.05 3d5(°F3) 6s 6s  F.y, | 118314.82

3d8(°P)5s 5s"" *Puy, | 108548.61 3d*(F,) 6s 6s 4Fy, | 119100.06

3d*(°P)5s 5s"" *Poy, | 108763.32 3d5(°F2) 6s 6s  2F.y, | 119315.44

3d5(*P)5s 55" 2Puy, | 109269.83 3d5(3F,)5d | 5d  *Dsy, | 119656.25 | 119761 —105
3d5(P)5s 55" 2Poy, | 109675.72 3d(3F)5d | 5d  P.,, | 119665.29 | 119641 +24
3d8('D)4d | 4d’' *F.y, | 112686.30 112700 —14 3d5(*F;)5d | 5d *Hgy, | 119773.60 | 119709 +65
3d3('D)ad | 4d' *Fyy, | 112719.75 112666 +54 3d8(3F,)5d | 5d *Hsy, | 119833.00 | 119840 -7
3d*('D)4d 4d' *Dye | 112906.93 113087 —180 3d8(3F,)5d | 5d 4Gy, | 119889.47 | 119852 +37
3d*('D)4d 4d’ *Gayz |1 113172.96 113119 +54 3d8(*F,)5d | 5d  *Puy, | 119909.72 | 119911 —1
3d*('D)ad | 4d’' 2Ggy. | 113177.61 113155 +23 3d5(3F,)5d | 5d  ‘Fuy, | 119913.33 | 119859 +54
3d*('D)dd | 4d’ *Po | 113225.06 | 113116 +109 3d*(3F.)5d | 5d  ‘Fay, [ 120002.86 | 119919 +84
3d*(1D)4d | 4d' 2Da, | 113407.31 113488 381 3d*(3F.)5d | 5d  Gayp | 120044.95 | 120092 —47
3d5('D)4d | 4d’ *P., | 113408.71 | 113308 +101 3d5(3F4)5d | 5d  *Day, | 120144.17 | 120487 —343
3d4('D)4d ad' 2S,y, | 113623.10 113716 =03 3d*(*F3)5d | 5d  *Poy, [ 121111.90 | 121137 —25
3d(3P)4d | 4d"" Dy, | 114836.63 | 114782 +55 3d8(3F3)5d | 5d  *Puj, | 121115.59 | 121135 —19
3d5(°P)dd | 4d" "Duy, | 114874.88 | 114924 —49 3d5(*F3)5d | 5d  *Hsy,| 121180.55 | 121139 +42
3d%(3P)4d 4d" Dy, | 114942.42 | 114927 +15 3d*(*F3)5d | 5d *Hau,| 121190.34 | 121188 +2
3d*(°P)4d 4d"" Dy, | 114970.19 114892 +78 3d%(3F3)5d | 5d *Fuy, [ 121227.80 | 121185 +43
3d*('G)5s 55" %Gy, | 115081.36 3d%(3F;)5d | 5d  *Fay, | 121240.90 121341 —100
3d4('G)5s 55" 2Gyy, | 115085.36 3d5(3F3)5d | 5d *Gay, | 121294.67 | 121326 =3Il
3d°(*P)ad | 4d" Fay, | 115739.15 | 115728 il 3d5(°F3)5d | 5d  *Guy,| 121317.89 | 121233 +85
3d%(*P)4d 4d"" Fyy, | 115827.12 | 115814 oS 3d*('G)ad | 4d'"*lsy, | 121437.68 | 121350 +88
3d5(3P)ad | 4d" *D.y, | 115870.28 | 115960 —90 3d5('G)4d | 4d""*Lsy. | 121476.56 | 121350 +127
3d5(P)4d 4d'" Fay, | 115956.71 | 115843 +114 3d(*Fy3)5d | 5d  *Duy,| 121699.02 | 121441 +258
3d5(3P)4d 4d"" *Fy, | 116145.69 | 116059 +87 3d5(3F2)5d | 5d ‘Do | 121925.16 | 121953 —28
3d5(°P)dd | 4d' F., | 116167.76 | 116083 +85 3d%(3F2)5d | 5d  *Hay,[ 122047.29 | 122049 —2
3d8(P)4d 4d'’ 2Fyy, | 116191.47 116354 —163 3d*(1G)4d 4d'"" *Fay, | 122080.25 122038 +42
3d8(°P)4d 4d"" Py, | 116261.81 | 116314 —52 3d* (*F»)5d 5d  *Fu,| 122084.79 122090 —t
3d*(*P)4d 4d" ‘P, | 116312.34 | 116281 +31 3d5(1G)4d 4d'"" *Fsy, | 122086.58 | 122040 +47
3d*(*P)4d 4d'" *Dyy,? | 116468.40 | 116623 =55 3d8(*F,)5d 5d  *Poy,| 122112.94?| 122135 —22
3d*(*P)4d 4d"" Py, | 116732.51 | 116622 +111 3d*(°F»)5d 5d  *Hap| 122140.71 122127 +14
3d*(3P)4d 4d'’ 2Py, | 116786.42 | 116815 —929 3d*(3F2)5d 5d  *Gayy| 122144.99 122169 —24
3d*(%F,) 6s 6s Fy, |116833.15 3d*(°F,)5d 5d  *Fay| 122175.427( 121844 +331
3d8(°P)4d 4d'" Py, | 116838.33 | 116891 — 3d*(°F.)5d 5d  *Ggyy| 122270.05 122378 —108
3d8(3F4)6s 6s  Fyy, |117074.70 3d*(1G)4d 4d""" *Hay  122790.41 122846 —56
3d8(3F;) 6s 6s Fs;, | 118294.17 3d4(1G)4d 4d"" *Hsy{ 122821.63 122844 —22
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TABLE II.

Ni 11 Even levels (1970)— Continued

Configuration Name Level Level 0-C Configuration Name Level Level 0-C
Observed | Computed Observed | Computed
3d8('G)dd 4d'"" *Gayy | 122837.33 123012 —175 3d8(°F3)5¢ 58 Gy, | 130320.94
3d8(1G)dd 4d'"" *Gyy, | 122847.60 123005 =115/ 3d8(°F3)5¢ 58 *Hsy, | 130321.74
3d8(3F,)7s 7s  *Fay, | 127867.13 3d®(°F;)5¢ 58 *Guy, | 130324.71
3d8(3Fy) 7s 7s  *Fay, | 127991.56 3d8(*F3)6d 6d P, | 130691.35
3d*(3F,)5¢ 5¢ Py, | 128912.81 3d8(3F;)6d 6d Py, | 130710.85
3d% (*F,)5d 5¢  *ln, | 128924.94 3d8(3F;)6d 6d  *Fay, | 130730.53
3d*("F,)5d 5 ‘e, | 128924.94 3d8(3F3)6d 6d 2Hsy, | 130751.03
3d*(3F,)5d 5¢ ‘P, | 128939.74 3d8(°F3)6d 6d *Hayy, | 130757.51
3d* (°F,)5d 5¢ *Day, | 128944.31 3d8(°F;)6d 6d 2F3,, 130765.26
3d"(3F,)5d 5¢  *Ku, | 128946.15 3d8(°F;)6d 6d  *Gyy, | 130801.33
3d5(3F4)5d 5¢ ‘K, | 128946.22 3d®(3F3)6d 6d 4Gy, 130815.91
3d8(3F4)5d 5¢  *Dsiy, | 128950.87 3d%('D)6s 6s" D, 130900.65
3d8(*F4)5d 5¢ ‘Fay, | 128958.37 3d®(°F3)6d 6d Dy, [ 130942.30
3d8(*F,)5d 5g  *Hsu, | 128960.74 3d8('D)6s 65" 2Dy, | 130942.36
3d8(’F,)5d 5¢  *Hey, | 128960.74 3d8(*F3)6d 6d 2Dy, | 131032.01
3d8(*F4)5d 5¢  Fapn | 128964.63 3d3(F,)5g 5¢ Ko, 131218.55%
3dP(3F4)5d 5¢ Gy, 128966.52 3d8(°F)5g 5¢ %Gy, | 131221.097
3d%(F4)5d 5¢ Gup | 128966.52 3d8(°F»)5g 52 P, | 131222.97
3d8(3Fs)Ts s Fay, | 129271.72 3d*(°F») 5¢ 5¢ *Fay, | 131223.02
3d*(*F4)6d 6d *Puy, | 129284.50 3d*(*F»)5g 5¢ *‘Hsy,| 131233.28?
3d8(3F3)7s s Fay, | 129294.51 3d8(°F.)5¢ 5¢ 2Hay, | 131233.32
3d¥(*F4)6d 6d  *Day, | 129297.91 3d* (*F.)6d 6d 1Fuy, | 131620.45
3d8(*F,4)6d 6d  *Hey, | 129367.91 3d® (°F»)6d 6d “Hyy,| 131637.10
3d8(*F4)6d 6d  *Hsy, | 129396.04 3d8(3F»)6d 6d Py, | 131655.83
3d8(3F,)6d 6d “Fay, 129419.58 3d®(°F.)6d 6d  *Guy, | 131670.87
3d*(*F4)6d 6d  *Gsi, | 129424.03 3d® (°F»)6d 6d *Huy,| 131686.56
3d*(F4)6d 6d  “Fay, | 129474.27 3d*(°F2)6d 6d Gy, | 131750.73
378(3F,)6d 6d Py, | 129479.73 3d8(°F.) 6d 6d *F.y, | 131796.26
3d(3F4)6d 6d Gy, | 129503.24 3d®(°P)6s 6s'' Py, | 133443.89
3d8(°F,)6d 6d “‘Dsy, | 129842.33 3d8(°P)6s 6SUIR SIBE 3361113109
3d8(°F2)Ts 7s  *Fuy, | 130135.19 3d®(*F4)8s 8s Fu,| 13371513
3d8(*F2)Ts s *Fay, | 130236.26 3d8('D)5d 5d° 2y, | 133734.98 [ 133690 +45
3d*(*F3)5¢ 58  *Ke, | 130301.807 3d*('D)5d 5d° 2F.;,| 133735.26 [ 133695 +40
3d8(%F3)5¢ 5 *Kap | 130311.33 3d®(°F,)8s 8s  Fay,| 133809.76
3d*(°F3)5¢ 58 sy, | 130313.51 3d8(°P)6s 65:0APpi 1, |+ %1 33857573
3d8(*F3)5¢ 5¢ 4Fay, | 130314.07 3d8(°P)6s 65" 2P,| 133862.21
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TaBLE I1.

Ni 11 Even levels (1970)— Continued

Configuration Name Level Level 0-C Configuration Name Level Level 0-C
Observed | Computed Observed | Computed

3&(1D)5d | 5d° "Dy, | 133903.00 133911 ==s 3d(Fs)6g | 68 Kev, | 135686.64

3d*('D)5d 5d" Gy, | 13392291 133842 +71 3d8(3F;)6g 68 ?Fsy, | 135693.43

3d*(1D)5d | 5d' *Gay, | 133929.88 133862 +68 3d8(°F3)6g | 6g “Fa, | 135693.43

3d*('D)5d 5d" *Poy, | 133954.85 133838 SHaallel 3d8(°F3)6g 6g *Hsiy, | 135693.57

3d*('D)5d 5d" *Day, | 134053.05 134196 — 143 3d8(3F;)6g 6g “‘Hu,?| 135693.577

3d*('D)5d 5d" Py, | 134067.76 133980 + 88 3d8(3F;)6g 62 2Guy, | 135695.67

3d8(°P ) 6s 6s"" *Poiz | 134241.96 3d*(°F3)7d 7d  F.y, | 135901.96

3A3(F,)6g | 6g o, | 134316.80 3d%(*F3)7d | 7d ., | 135944.40

3d5CF,)6g | 68 Tes, | 134316.85 3d5(F)7d | 7d M., | 135956.01

3d*(F,)6g | 6 ‘Puy, | 134323.88 3d5CF,)7d | 7d  Hu, | 135960.08

3d5(F,)6g | 62 Puy, | 134323.88 3d5CF3)7d | 7d Gy, | 135977.31

3d®(°F,)6g 6g  ‘Ksy, | 134325.15 3d®(°F,)8s 8s  Fu, | 135983.22

3d*(°F,)6g 6g K7y, | 134325.15 3d*(°F3)7d 7d Gy, | 135986.06

3d*(°F,)6g 6g  ‘Dsy, | 134327.54 3d*(°F3)7d 7d Dy, | 135031.43

3d8(°F,)6g 6g  *Day, | 134327.61 3d*(°F.)8s 8s ., 136050.53

3d* (°F,) 6g 62 *Fay, | 134331.84 3d*(*F3)7d 7d Dy, | 136054.50

3d8(°F,)6g 6g  Fiip2 | 134331.89 3d8(°P)5d 5d"" Dy, | 136201.46 136181 +20
3d(F)6g | 62 Hen, | 134333.41 3d%(*P)5d | 5d" “Day, | 136288.60 | 136256 +33
3d8(°F4)6g 6g *Hsy, | 134333.41 3d*(*P)5d 5d"" “Doy, | 136290.837 136289 Sl
3d5(F,)7d | 62 D | 134334.46? 3d%(P)5d | 5d'" Dy, | 136327.55 | 136290 +38
3d8(°F4)7d 6g  Gsy, | 134336.68 3d*(*P)5d 5d"" ‘Fyy, | 136519.28 136543 —24
3d%CF)7d | 62 Gu, | 134336.68 3d*(*P)5d | 5d"" *Fy, | 136589.35 | 136643 —54
3d8(°F4)7d 7d Dy, | 134527.24 3d8(°F.)6g 6g Koy, 136596.04

3d°CF)7d | 7d P, | 134539.37 3d%(°F2)6g | 6 *Ksu, | 136596.04

3d8(°F4)7d 7d  *Hey, | 134583.07 3d8(°F.)6g 6g sy, 136598.73?

3d5C(F)7d | 7d  *Hsy, | 134597.43 3d¥(F2)6g | 68 *Guy, | 136604.797

3d8(F)7d | 7d Fu, | 134607.37 3d%(°P)5d | 5d"" *Pop | 136725.33 | 136814 —89
3d5(°F,)7d 7d  Gsy, | 134614.55 3d3(*P)5d 5d"" *Fiy, | 136732.74 136927 — 194
35CF)Td | Td Fa, | 134642.09 3d*(P)5d | 5d"' ‘Fa, | 13676649 | 136716 +50
3d8(°F,)7d 7d Gy, | 134658.60 3d*(*F)7d | 7d  ‘Fiy, | 136852.44

3d*(°F)7d  1d P, | 134670.07 3d(Fy)7d | 7d M., | 136880.56

3d*(°F)7d | 7d ‘Day, | 134978.47 3d(Fy)7d | 7d Hy, | 136895.36?

3d®(°F3)8s 8s  Fuy, | 135100.45 3d*(°F»)7d 7d  *Guy, | 136899.34

3d8 (3F;) 8s 8  Fuy | 135116.72 3d8(3P)5d 5d"" Py, | 136899.33 136827 =72
3d3(F3)6¢ | 6g ev. | 135678.187 3d*(°F2)7d | Td Gy, | 136936.82

3d*(Fs)6g | 62 *Kn| 135686.64 3d*(°F)7d | 7d Py, | 136955.28
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TasLE II.

Ni 11 Even levels (1970)— Continued

Configuration Name Level Level 0-C Configuration Name Level Level 0-C
Observed | Computed Observed | Computed

3d8(*F»)7d 7d  *Fauy, 136959.86 3d8(*F,)8d | 8d 4Fyy, 137753.87

3d*(°P)5d 5d'" Py, 136960.75 136909 S50 3d8(*F,)8d 8d Gsy, 137754.78

3d5(*F4)9s 9s  Fu, 137188.58 3d®(*F,)8d 8d  F;, 137776.55

3d3(*P)5d :5d:- Py, 137211.93 137134 + 78 3d8(*F4)8d 8d 4Gy, | 137782.507

3d5(*F,)9s | 9s  Fa, | 137236.28 3d*(F)8d | 84 Du,, | 138014.53

3d8(*P)5d Y E 137278.227 137241 e ol 3d®(°F;)9s 9s  2Fy, 138563.71

3d5(°F)7g | 7& *Kew, | 137568.02 3d5(F3)9 |95 Fn, | 138575.69

3d8(°F4) 7g 72 Ky, 137568.00 3d8(°F;)7g Tg Kz, | 138928.70

3d8(°F4) g 72  “*Hey, 137573.19 3d8(°F4)8d 8d  *Hiy, | 139103.05

3d%CF)Te | 78 H, | 137573.19 3d8(F,)9s | 95 F., | 139456.75

3d8(F)7g | 78 G5y, | 137575.142 3d%(F,)9s | 95 Fa, | 139492.10

3d8(3F4)8d 8d Puy, 137706.71 3d8(°F»)7g 72 Ky, 139834.24

3d®(°F4)8d 8d Dy, | 137707.26 3d8('G)6s 65" *Gyyy | 140006.17

3d8(*F,)8d 8d “*Hsy, | 137735.22 3d3('G)bs 65" %Gy, 140008.76

3d®(°F,)8d 8d *Hsi, | 137742.95 3d® 3F(Ni I11) 146541.56
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TaBLE III. Ni11 Odd levels (1970)

Level Level Level Level
Configuration Name Observed | Computed | O-C Configuration Name Observed | Computed | O-C

3d*(°F)4p 4p D3y, | 51557.85 51680 —122 |f 3d*(*P)4p 4p" St 74300.93 74297 +4

3d*(°F)4p 4p D3y, | 52738.45 52837 —99 || 3d%('G)4p 4p"" *HSy, | 75149.48 75135 |- +14

3d*(°F ) 4p 4p Gy, | 53365.17 | 53351 +14 |[ 3d50G)ap 4p" M3, | 75721.68 75661 +61

32 (F)4p 4p  ‘GRy, | 53496.49 | 53394 +102 || 3d%('G)4p 4" F, | 75917.63 75942 —2

L REEL 4p. ‘Diy, | 53034.62 | - 53721 —86 || 3d°(1G)ap | 4p" %, | 76402.03 | 76372 +30
S kM IO R B —82 || 3d*('G)4p | 4p'" %Gy, | 79823.03 | 79854 ~31
3d°(°F)dp 4p ‘Ghy, | 54262.63 54214 +49 | 3d5(1G)4p 4" G, | 79923.88 79959 —d5
e glan dp = g U Moi0s o Al +56 |l 3d7(F)sp(*P)| z F%, | 86343.21 | 86612 —269
P ey AR | SIIBTL o450 +61 || 3d7(F)sp(*P)| =z F%, | 86870.03 | 86978 | —108
k) dp 4p G4, | 55290.65 55289 +11 || 3d7(*F)sp(*P) | z °F%, | 87538.00 87608 -70
S C LT R R +79 || 3d7('F)sp(*P)| =z F3, | 8812856 | 88163 i
e 4p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>