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The transit ion st re ngths have been calculated for transitions be tween configurations Sci" 65 and 
Sd B 6p of Au III based upon the wavefunctions given by ShadJIli . These strengths have been compared 
with the es tim ated intens ities given by Iglesias and are found to be in substanti al agree ment. 
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1. Introduction 

Shad mi [1] recently calculated the ene rgy le vels of 
the third spectrum of gold (Au III ) for the configurations 
5d9 + 5d8 65 and 5d8 6p. He compared his calculations 
with the observations and classifi cations of Igles ias 
[2]. Shadmi found th at the LS co upling assignme nts 
did not fit the levels of Au III. Rather , the levels 
more closely fitted an intermediate coupling represen· 
ta tion which co uld be fairly well approximated by a jj 
coupling scheme. From the description given by 
S hadmi , we calculated the tran sition array between the 
configurations 5d8 65 and 5d8 6p. 

2. Theory 

The stre ngths of the transitions are defined as In 

Condon and Shortley [3] by 

Y(A, B)= 2: l(a IP lb), (1) 
a . b 

where the sum is over all the states which form the 
sublevels of the levels A and B. We firs t calculate 
the square roots of the relative stre ngths between the 
two above mentioned configurations in the LS repre · 
senta tion. We ass ume that the dipole approximation 
is valid , so th at the transition operator is given by 

P= " er · L.J j , (2) 
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where th ~ s um is take n over the electrons involved 
in the transition. Exce pt for a radial integral factor 
common 'to all the matrix elements of the transition 
array, the matrix ele me nts can be readily calc ulated 
[4]. We de fin e 3 k to be the transform ation matrix 
whi ch transforms the energy matrix for the configura
tion K in the LS sche me to the representation where 
the energy matrix is di agonal , the des ired re presenta
tion. The matrix for the transition from configuration 
K to co nfig uration K' is then given by 

(3) 

wh ere :7+ is the hermiti an conjugate of 3 . Jft,.s is 
the matrix for the transition in the LS re presentation 
and Jft is the matrix in the required representation. 
In eq (3), we e mployed the sam e transformation 
matrices, 3 K and 3 K', that Shadmi used to diagonalize 
the energy matrices . The square roots of the relative 
strengths and their phases for the transition array 
d 2s - d 2p, which are the complements of the configu
rations under consideration here have been treated 
elsewher~ [5] and were utilized for our calculations 
here. 

W e find that for the most part our calculated rela
tive s trengths agree fairly well qualitatively with 
Iglesias's estimated inte nsities. Iglesias [6] revised 
some of the classified levels after Shadmi's publica
tion appeared . Some of the previously " unobserved" 
tran siti on ~ with significant s tre ngths (from these 
calc ulations) now coin cide with observed lines. In 
table 1 we prese nt for co mplete ness the rela tive 
strengths · for the complete transition array 5d86s-
5d8 6p in the intermediate coupling sche me. For 
each position in the array the upper line corresponds 
to the relative s tre ngth and the next line corresponds to 
the wavele ngth of the published lines. The lowest 
line gives· the wavenumber of the transition. 

149 



TABLE 1. Relative strengths for complete transition array in the intermediate coupling scheme 

For each position in the array the upper line corresponds to the relative stre ngth and the next line corresponds to the wavelength of the published lines. The lowest line gives the 
wave number of the transition. The various energy leve ls of the diS and dijp configurations are identifie d by the dominant LS s tate with it s percentage contribution to the state, (as calcu
lated by Shadmi) as weU as the observed energy level. Those ene rgy levels in parentheses are calculated leve ls. 

~ 
84% 91% 87% 50% 49% 46% 64% 

(,5)'5, /. (3P)' P,/. ('Pl"P, /. ('0)203/2 (3 P)2P3/. ('0)203/, (3P)4P3/. 
d"fJ (87357.0 58327.1 49438.9 63670.9 54133.2 40345.6 49969.4 

0.004 0 .48 0.07 0.04 0.01 0.0003 0.07 
48%("P?5'/2 1481.066 1308.776 1608.348 
125846.2 38489.2 67519.1 76407.3 62175.3 71713.0 85500.6 75876.8 

0.62 0.001 0.0005 0.04 0.006 0.005 0.0001 
74%('5)2p'/2 
(144606.0) 57249.0 86278.9 95167.1 80935.1 90472.8 104260.4 94636.6 

0.0003 0.01 0.18 0.0004 0.05 0.42 0.0007 
34%( '0)2p' /2 1996.853 
113749.9 26392.9 55422.8 64311.0 50079.0 59616.7 73404.3 63780.5 

0.04 0.05 0.004 0.58 0.001 0.0002 0.0003 
45%('0)2P' /2 
(137443.0) 50086.0 79115.9 88004.1 73772.1 83309.8 97097.4 87473.6 

0.002 0 .06 0.40 0.0 0.0003 0.20 0.0002 
26%(3P)~0'/2 2172.200 1821.169 1562.429 
104348.3 16991.3 46021.2 54909.4 40677.4 50215.1 64002.7 54378.9 

0.0001 0.01 0.02 0.006 0.18 0.01 0.44 
61 %('P)~P , /~ 
(108293.0) 20936.0 49965.9 58854.1 44622.1 54159.8 67947.4 58323.6 

0.007 0.06 0.0006 0 .0009 0.42 0.03 0.16 
55%(3F)40'/2 1560.550 1464.692 1380.498 
122407.0 35050.0 64079.9 72968.1 58736.1 68273.8 82061.4 72437.6 

150 



TABLE 1-Continued 

~ 
84% 91% 87% 50% 49% 46% 64% 45% 45% 50% 72% 

(' 5)25'/2 ("P)2p' /2 (3P)4p ' /2 (,D)2D"/2 (,'P)2P3/. ('D)2D3/' ("P)4p"/2 ("P)4PS/2 (' D)2Ds/2 (3F)'Fs/2 (3Fl"Fs/2 
d Bp (87357.0) 58327.1 49438.9 63670.9 54133.2 40345.6 49969.4 38822.2 64244.0 52059.6 44425.9 

0.02 0.0 0.007 0.94 0.07 0.002 0.007 0.001 0.26 0.02 0.0003 
26'J'o(' D), P3i2 
(133181.0) 45824.0 74853.9 83742.1 69510.1 79047.8 92835.4 83211.6 94358.8 68937.0 81121.4 88755.1 

1.30 0.0008 0.002 0.01 0.0 0.0 0.0 0.0002 0.02 0.004 0.0001 
80%('S)2P3/,2 
(156369,0) 69012,0 98041.9 106930.1 92698.1 102235,8 116023,4 106399,6 117546,8 92125,0 104309,4 111943.1 

0 ,0005 0,009 0,24 0,004 0,48 0,0001 0.29 0,0 0.15 0.001 0.16 
27%("P )2P312 157l.901 1379.222 1474.707 1389.388 1733.140 1290.029 
121943.5 34586.5 63616,4 72504,6 58272,6 67810.3 81597.9 71974.1 83121.3 57699,5 69883.9 77517.6 

0.001 0.35 0.62 0.02 0.02 0.0006 0.15 0,04 0.02 0.11 0.0006 
30%(" P? D3/2 1541.978 1356,109 1365.949 1406.079 
123179,0 35822.0 64851.9 73740.1 59508.1 69045,8 82833,4 73209,6 84356,8 58935.0 71119,4 78753.1 

0 ,0007 0,0001 0.02 0.0001 0,01 0.32 0.01 0.91 0.0003 0 ,02 0.04 
26%('D)2D3/2 2159.085 3117,339 2402.706 1805,235 2184.108 1756,917 3174.057 2288.626 1948.792 
95740,0 8383,0 37412.9 46301.1 32069.1 41606.8 55394,4 45770.6 56917.8 31496,0 43680.4 51314.1 

0.001 0,01 0,01 0,29 0.09 0,01 0.04 0.003 0.76 0.10 0.02 
47%(3f), D:J/2 1548,473 1349.200 1277.442 ]562.328 
128250.9 40893.9 69923.8 78812,0 64580.0 74117,7 87905,3 78281.5 89428.7 64006.9 76191.3 83825.0 

0.0009 0,23 0.09 0.003 0.42 0.16 0.07 0.16 0.01 0.007 0.17 
35%(3P)2P:J/2 1707.508 1482,510 1593.394 1306.409 1494.266 1280.903 1899.405 1379.951 
016892.1) 29535.1 58565.0 67453.2 53221.2 62758.9 76546.5 66922.7 78069.9 52648. 1 64832.5 72466.2 

0,0009 0,61 0,03 0.005 0,11 0.003 0.47 0.01 0.003 0,07 0.02 
40%("P) ~S3/2 1446.334 1290.358 1326.105 
127467.6 40110.6 69140.5 78028,7 63796.7 73334,4 87122,0 77498.2 88645.4 63223,6 75408,0 83041.7 

0.0005 0.08 0.20 0,02 0,08 0.58 0.0002 0.18 0,0 0,18 0.002 
20'JWP)~P3i2 1958.472 1668.098 2186,673 1809.811 1448.393 1417,111 1744.346 
109387,6 22030,6 51060.5 59948.7 45716.7 55254.4 69042,0 59418.2 70565.4 45143,6 57328,0 64961.7 

0.0007 0.04 0,02 0,007 0,04 0,002 0,29 0.01 0.002 0.41 0.50 
31 %(3P)'D3/2 2085.452 1759,800 2347.105 1918.278 1517.049 1776.396 1482.775 2379,101: 1844.889 1617.137 
106263,1 18906.1 47936.0 56824,2 42592.2 52129,9 65917,5 56293,7 67440.9 42019,1 54203.5 61837,2 

0 ,003 0,005 0.10 0.04 0.004 0.26 0.002 0.009 0.10 0.40 0.41 
29%( 'D)2P312 1446.701 1821.801 1278.514 1841.019 1503.716 1348,873 
118561.7 31204,7 60234,6 69122,8 54890,8 64428.5 78216,1 68592.3 79739.5 54317,7 66502.1 74135.8 
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TABLE 1-Continued 

X 50% 49% 46% 64% 45% 45% 50% 72% 56% 58% 93% 
(10)203/2 ("P)2P3/2 (10)203/2 ("P)4P3/2 (ap)4P5/2 ('0)205/2 (3F)2F5/2 ("F)4F5/2 ("F)'F7/2 ("F)4F7/2 (IG)'G7/2 

d8p 63670.9 54133.2 40345.6 49969.4 38822.2 64244.0 52059.6 44425.9 45740.5 35076.7 58584.6 

0.0009 0.03 0.70 0.01 1.04 0.0 0.005 0.02 0.005 0.18 0.004 
26%(10)2F5/2 2382.403 1793.762 2167.332 1746.037 3138.730 2270.217 1935.416 1985.951 1638.876 2665.159 
96094.5 32423.6 41961.3 55748.9 46125.1 57272.3 31850.5 44034.9 51668.6 50354.0 61017.8 37509.9 

0.01 0.06 0.87 0.08 0.49 0.008 0.26 0.03 0.18 0.005 0.01 
29%(3p)~P5!2 2278.045 1871.922 1487.906 1736.590 1454.927 2308.200 1801.982 1584.074 1617.761 2041.435 
107554.2 43883.3 53421.0 67208.6 57584.8 68732.0 43310.2 55494.6 63128.3 61813 .7 72477.5 48969.6 

0.68 0.05 0.0 0.01 0.0001 0.93 0.005 0.0002 0.01 0.002 0.32 
28%(10)'05/2 1402.878 1414.247 1309.440 
134953.0 71282.1 80819.8 94607.4 84983.6 96130.8 70709.0 82893.4 90527.1 89212.5 99876.3 76368.4 

0.008 0.16 0.05 0.13 0.0003 0.005 0.26 0.24 0.43 0.72 0.004 
44%(3F)205/2 1848.833 1473.279 1716.697 1780.571 1567.512 1600.496 1367.149 
108221.2 44550.3 54088.0 67875.6 58251.8 69399.0 43977.2 56161.6 63795.3 62480.7 73144.5 49636.6 

0.15 1.28 0.03 0.13 0.0006 0.05 0.13 0.15 0.03 0.007 0.05 
42%(3P)405i" 
(125580.0) 61909.1 71446.8 85234.4 75610.6 86757 .8 61336.0 73520.4 81154.1 79839.5 90503.3 66935.4 

0.0007 0.002 O.ll 0.07 0.07 0.01 0.002 0.21 0.66 0.87 0.002 
45%(3F)405/2 2100.392 1629.116 1932.038 1589.680 2666.994 1745.098 1786.106 1500.334 
101728.2 38057.3 47595.0 61382.6 51758.8 62906.0 37484.2 49668.6 57302.3 55987.7 66651.5 43143.6 

0.003 0.21 0.19 0.56 0.34 0.04 0.15 0.01 0.35 0.14 0.0003 
.30%(3F)205/2 1702.235 1378.655 1589.559 1350.302 2055.459 1644.189 1489.446 1285.302 
112879.6 49208.7 58746.4 72534.0 62910.2 74057.4 48635.6 60820.0 68453.7 67139.1 77802.9 54295.0 

0.60 0.11 0.003 0.34 0.0005 0.56 0.25 0.03 0.05 0.03 0.04 
35%(3F)'F5/2 1698.970 1462.048 1378.166 1715.670 1419.023 1563.826 
122530.3 58859.4 68397.1 82184.7 72560.9 83708.1 58286.3 70470.7 78104.4 76789.8 87453.6 63945.7 

0.25 0.003 0.003 0.007 0.002 0.10 0.09 0.02 0.0001 0.002 1.52 
70%(IG)2F5/2 1542.212 1307.988 1430.037 
128512.7 64841.8 74379.5 88167.1 78543.3 89690.5 64268.7 76453.1 84086.8 82772.2 93436.0 69928.1 

0.25 0.02 0.05 0.56 0.02 0.29 0.68 0.04 0.04 0.05 0.002 
26%(3P)4P5/2 1774.419 1254.996 1427.393 1792.653 1471.281 1322.728 1346.129 
120027.3 56356.4 65894.1 79681.7 70057.9 81205.1 55783.3 67967.7 75601.4 74286.8 84950.6 61442.7 

0.04 0.08 0.0003 0.10 0.03 0.02 0.18 1.25 0.24 0.001 0.05 
29%(3F)405/2 1934.114 1632.891 1528.941 1306.317 1579.413 1409.472 1436.088 1760.881 
115374.2 51703.3 61241.0 75028.6 65404.B 76552.0 51130.2 63314.6 70948.3 69633.7 80297.5 56789.6 
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TABLE 1-Continued 

~ 45% 45% 50% 72% 56% 58% 93% 96% 96% 
(W)'P' /2 ('0)20./. (3Fj2F. /, (3 F)'F. /, (3F),F7/2 ("F)4F7/2 ('G)2G'/2 ("F)'F./2 (,C)2G"/2 

£IMp 38822.2 64244.0 52059.6 44425.9 45740.5 35076.7 58584.6 29753.6 57818.6 

2. 19 0.0006 0.12 0.10 0.0004 0.11 0.0 0.10 0.05 
440/0( 'O)'F7/2 J385.763 J697.081 1502.441 1231.060 1880.911 
110984.1 72161. 9 46740.1 58924.5 66558.2 65243.6 75907.4 52399.5 81230.5 53165.5 

0.03 0.0004 0.008 0.01 0.05 0.29 0.002 2.27 0.006 
630/0(3F)40 7/2 2721.835 2253.448 2322.267 1861.799 3309.856 1693.917 3227.991 
88788.5 49966.3 24544.5 36728.9 44362.6 43048.0 53711 .8 30203.9 59034.9 30969.9 

0.004 2.51 0.05 0.01 0.007 0.0 0.02 0.001 0.06 
48%('Oj2F,/, 
(135014.0) 96191.8 70770.0 82954.4 90588.1 89273.5 99937.3 76429.4 105260.4 77195.4 

0.28 0.0 1 0.16 0.77 0.46 0.94 0.0 0.05 0.001 
590/0(3F)4C 7/, 1574.855 2625.522 1989.631 1727.281 1767.415 1487.133 1378.048 
102320.2 63498.0 38076.2 50260.6 57894.3 56579.7 67243.5 43735.6 72566.6 44501.6 

0.0001 0.04 0.009 0.29 0.79 0.007 0.26 0.03 1.25 
42% ('C)'F,/, 1849.088 1353.200 1377.708 1673 .919 1652.733 
118324.6 79502 .4 54080.6 66265.0 73898.7 72584.1 83247.9 59740.0 88571.0 60506·0 

0.10 0.0 0.03 0.69 0.75 0.13 0.05 0.002 0.91 
47%(" F)4F,/, 1290.795 1556.793 139 1.44J 1417.368 1231.266 1710. 125 
116293 .8 77471.6 52049.8 64234.2 71867.9 70553.3 81217.1 57709.2 86540.2 58475.2 

0.03 0.04 2.24 0.22 0.04 0.02 0.04 0.Q3 0.01 
440/0( 31")"0 7/2 1433.344 1291.979 1581.226 1086.110 1562.328 
121826.4 83004.2 57582.4 69766.8 77400.5 76085.9 86749.7 63241.8 92072.8 64007.8 

0.0006 . 0.06 0.02 0.0004 0.04 0.009 2.29 0.0 0.25 
740/o('G),C7/2 138l.338 1366.1174 
130978.2 92 156.0 66734.2 78918.6 86552.3 85237.7 95901.5 72393.6 101224.6 73159.6 

0.04 0.009 0.03 0.57 0.53 1.16 0.0004 0.20 0. 13 
61%(:Jf)'F,/, 1492.829 2405. ]] 8 1860.484 1629.116 1664.778 1413.779 2116.879 1314.825 2083.092 
105809.1 66986.9 41565.1 53749.5 61383.2 60068.6 70732.4 47224.5 76055.5 47990.5 

~ 
56% 58% 93% 96% 96% 

(3F)'F 7/2 (3F)4F7/2 ('C)2G7/2 (3F)4F./2 (tC)2C./2 
Ii"p 45740.5 35076.7 58584.6 29753.6 57818.6 

0.1 5 1.77 0.0003 1.42 0.0002 
360/0(3F)"C,,/, 2188.966 1775.166 1621.91 3 
91409.4 45668.9 56332.7 32824.8 61655.8 33590.8 

0.12 1.30 0.0003 1.91 0.0 
66%( 3F)4F"N 1699.990 1439.100 1336.700 
104564.6 58824.1 69487.9 45980.0 74811.0 46746.0 

0.0 0.0 0.88 0.0 2.45 
820/0( 'C)'G,,/, 1355.598 1341.660 
132353.0 86612.5 97276.3 73768.4 102599.4 74534.4 ~ 

96% 96% 
("F)'F./2 (,G)2G./2 

d8p 29753.6 57818.6 

2.35 0.21 0.57 0.0 0.20 4.00 0.003 
43%("F)4G,,/, 1428.907 1239.961 1750.095 1726.952 95%(3f)4C " " 1365.372 
115724.2 69983.7 80647.5 57139.6 85970.6 57905.6 (102993.7) 73240.1 45175.1 

0.72 0.06 1.88 0.0009 0.68 0.003 4.00 
68%( 'C)'H,,/, 95%('C)'H II / , 1435.784 
( 115091.0) 69350 .5 80014.3 56506.4 85337.4 57272.4 (127467.0) 97713.4 69648.4 
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In table 2 we list the strengths as a function of wave
length. The wavelength is listed in the first column 
in angstroms, the wavenumber (in em- I) is given in 
the second column for unreported tran si tions or for 
transitions which have been reclassified by Iglesias, 
the third and fourth column li st the statistical weights 
for the lower and upper states respectively , and in the 
last column we list the strength of the transition. 
Transitions between one or more levels which have 
not been observed are not listed in this table. 

The relative strengths are given in general to two 
decimal places on the scale where the radial integral 
factor is normalized to unity. The approximations 
in the present calc ulation would, for the most part, 
preclude any real significance to more decimal places. 

However, in table 1 we have included strengths which 
are less than 0.01 to indicate orders of magnitude. 
We have also included strengths which are less than 
0.01 in table 2 only for those lines which have been 
observed. A strength with a value of 0.0 indicates 
that on our scale it is less than 5 X 10-5• In most 
cases we find that the larger values of the strengths 
corres pond to the transi tions observed by Iglesias. 
There are very few observed lines below 2000 A with 
strengths less than 0.04. Beyond 2000 A there are 
only a few lines with strengths of the order of 0.001 
or less. This indicates that the wave functions ob
tained by Shadmi are quite good and the identification 
of the energy levels is in substantial agreement with 
Iglesias's revised classification. 

TABLE 2. The calculated line strengths as a function of wavelength 
We list in the first column the wavelength in A, in the second column the wave number in em-I. in the third and fourth columns the statistical weights of the lower and upper states, 

and in the last column the relative strengths. 
The wave numbers with an asterisk are the results due to the modification made by Iglesias [6). 
The wavelengths with t are calculated values , others are observed. 

A III. ~L ;til S 
12./ , + I) 12./,,+ I ) 

A em - I 

1086. 11 10 8 0.03 
t 1103 .88 90589.5 6 8 0.01 
t 1120.92 89212.5 8 6 0.01 
t 1128.09 88645.4 6 4 0.01 
t 1129.04 88571.0 10 8 0.03 

t 1137 .59 87905.3 4 4 0.01 
t 11 43.46 87453.6 8 6 0.03 
t 11 52.74 86749.7 8 8 0.02 
t 11 70.65 * 85422.3 4 6 0.03 
t 1173. 19 85237.7 8 8 0.04 

t 11 77. 15 84950.6 8 6 0.05 
t 1185.44 843.>6.8 6 4 0.04 
t 11 89. 25 84086.8 6 6 0.02 
t ll 92.% 83825.0 6 <I 0.02 
t 1204.21 8304 1.7 6 4 0.02 

t 1204.76 83004.2 6 8 0.03 
1207.26 * 82831.5 6 8 0.05 

t 1218.60 82061.4 4 2 0.03 
1229.36 * 81342.0 6 6 0.1 5 
123 1.06 10 8 0.10 

123 1.27 8 8 0. 13 
t 123 1. 45 81205.1 6 6 0.02 
t 1232. 79 *80999 .3 6 4 0.02 
t 1237.32 808 19 .8 4 6 0. 05 

1239.96 8 10 0 .21 

t 1245.90 * 80263.2 8 10 0.06 
t 1249.57 *80027.4 8 6 0. 03 

1255.00 4 6 0.05 
1259.8 1 * 79378.6 2 2 0.05 

t 1267.0 1 * 78925.7 4 4 0.07 

t 1267. 13 789 18.6 6 8 0.02 
t 1268.84 78812.0 2 4 0.0 1 

1277.44 4 4 0.04 
1278. 5 1 4 4 0.26 

t 1280.34 78104.4 6 6 0.03 

1280.90 6 4 0.16 
t 1281. 58 78028.7 2 4 0.03 

1285.30 8 6 0.14 
1290.03 6 4 0.16 
1290.36 4 4 0.47 

1290.80 6 8 0. 10 
1291.98 6 8 0.22 
1297.49 * 77072. 5 10 8 0.06 

t 1302.26 76789 .8 8 6 0.05 
1306.32 6 6 0.03 

1306.4 1 4 4 0. 16 
1307.99 6 6 0.09 
1308.78 2 2 0.07 
1309.44 8 6 0 .32 
1310.49 * 76306.5 8 8 0 .02 

t 13 12.49 76191.3 6 4 0.10 
t 13 14.30 76085.9 8 8 0.04 

13 14. 83 10 8 0.20 
t 13 17. 39 75907.4 8 8 0.11 
t 1317.93 75876.8 4 2 0.07 
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A I I I. P"I. 1', S 
12},+ 1) 12} ,, + I) 

A em - I 

t 13 19.28 * 75798.5 4 6 0.1 3 
1322.73 6 6 0.03 
1326 . 11 6 4 0.07 
1336.70 10 10 1.91 
1.141.66 10 10 2.45 

1346. 13 8 6 0.04 
1348.87 6 4 0 .41 
1349.20 4 4 0.09 
1350.30 6 6 0.34 

1350 .72 * 74034.8 4 2 0 .58 
1353.20 6 8 0 .29 
1355.60 8 10 0.88 
1356. 11 2 4 0.62 

t 1356.69 * 73708.3 6 6 0. 13 

1362 .04 * 73419.3 4 2 0.42 
t 1363.62 73334.4 4 4 0. 11 

1365.37 10 12 4.00 
1365.95 4 4 0.15 
1366.87 10 8 0. 25 

1367. 15 8 6 0 .72 
1377.7 1 8 8 0.79 
1378.05 10 8 0.05 
1378 . 17 4 6 0.34 
1378.66 4 6 0.19 

1379.22 2 4 0.24 
1379.95 6 4 0 .17 
1380.50 4 2 0. 16 
1381.34 8 8 2.29 
1385.76 6 8 2.19 

1389.39 4 4 0.29 
139 1.44 6 8 0.69 

t 1394.45 717 13.0 4 2 0.01 
1395.97 *7 1634.7 4 6 1. 28 
1402.88 4 6 0.68 

1406.08 6 4 0 . 11 
1409.47 6 6 1. 25 
141 3.78 8 8 1.16 
1414.25 6 6 0.93 
1415.49 * 70647.1 6 8 2.5 1 

1417. 11 6 4 0.18 
1417.37 8 8 0.75 
1419.02 6 6 0.25 
1427.39 4 6 0 .56 
1428.9 1 8 10 2.35 

1430.04 8 6 1.52 
t 1430. 13 69923.8 2 4 0.01 

1433. 34 6 8 2.24 
1435. 78 10 12 4.00 
1436.09 8 6 0.24 

1436.80 * 69599.4 8 10 0.72 
1439. 10 8 10 1. 30 
1441.1 7 * 69388.0 4 4 0.94 
1446.33 2 4 0.61 
1446.70 2 4 0.10 



TABLE 2. The calculated line strengths as a function of wavelength 

We lj SI in the first column the wave lengt h in A. in the second column the wave numbe r in CnT I , in the third and fourth columns the stati stical weights of the lower and upper states , and 
in the last column the relative strengths. 

The wave numbers with an asterisk arc the res ult s due to the modification made by Igles ias [6]. 
The wavelengths with t are calculated values, ot hers' are observed. 

~ I /~ it •. ~ . 

(2), + I) (2). + 1) 

A em - I 

t 1448.3 1 6'1045 .8 4 4 0.02 
1448.39 4 4. 0. 58 
1453.17 * 68814 .9 6 4 0.26 
1454.93 6 6 0.49 

t 1460.84 68453.7 6 6 0.0 1 

1462.05 4 6 0. 11 
1464.69 4 2 0.42 
1471.28 6 6 0.68 
1473.28 4 6 0.05 

t 1474.10 * 67837.6 4 2 0.01 

1474.71 4 4 0.48 
1481.07 2 2 0.48 
1482.5 1 2 4 0.09 
1482.78 6 4 0.01 
1487. 13 8 8 0.94 

1487.9 1 4 6 0.87 
t 1488.46 *67183.3 8 6 0.05 

1489.45 8 6 0.35 
1492.83 6 8 0.04 
1494.27 4 4 0.07 

t 1~98.48 66734.2 6 8 0.06 
1500.33 8 6 0.87 
1502.44 6 8 0.10 
1503.72 6 4 0.41 
1517,05 4 4 0.002 

t 1517.59 65894.1 4 6 0.02 
1528.94 4 6 0. 10 
1541.98 2 4 0.35 
1542.2 1 <I 6 0.25 
1548.47 4 4 0.29 

1554.58 * 64326.0 2 2 0.18 
t 1555.97 64268.7 6 6 0.10 

1556.79 6 8 0.03 
1 ~~0.55 2 2 0.06 
l56l.33 10 8 0.0 1 

1562.33 6 4 0.76 
1562.43 4 2 0.21 
1563.83 8 6 0.04 
1567.5 1 6 6 0.24 
1571.90 2 4 0.0 1 

1574.86 6 8 0.28 
1579.41 6 6 0.18 
1581.23 8 8 0.05 
1584.07 6 6 0.03 
1589.56 4 6 0.56 

1589.68 6 6 0 .07 
1593.39 4 4 0.42 
1600.50 8 6 0.43 
1608.35 4 2 0.04 
1610.39 * 62097.0 4 6 0.15 

1617.14 6 4 0.50 
1617.76 8 6 0.18 
1621.91 10 10 1.42 
1625.38 * 61523.9 6 6 0.05 
1629.12 4 6 0. 11 

1629. 12 6 8 0.57 
1632.89 4 6 0 .08 
16~8.88 8 6 0.18 
1644.19 6 6 0 .15 
1652.73 10 8 1.25 

1664.78 8 8 0.53 
1668. 10 2 4 0.20 
1673 .92 8 8 0.26 
1676.96 * 59631.7 4 2 0.05 

t 1680.44 59508.1 4 4 0.02 

1693 .92 10 8 2.27 
t 1696.78 58935.0 6 4 0.02 

1697.08 6 8 0. 12 
1698.97 4 6 0.60 
1699 .99 8 10 0. 12 

1702 .24 4 6 0.21 
t 1702.29 * 58744.3 2 2 0.02 

1707 .5 1 2 4 0.23 
1710.13 10 8 0.91 
1715.67 6 6 0.56 
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~ 1 /~ If I. 1'. S 

12), + I) (2./. + 1) 

A em - I 

1716.70 4 6 0.13 
1717.83 *582 13.8 4 2 0.44 
1726.% 10 10 0.20 
1727.28 6 8 0.77 

t 1732.83 57709.2 8 8 0.05 

1733. 14 6 4 O. IS 
1736,,>9 4 6 0.08 

t 1736.64 57582.4 6 8 0.04 
1738.48 * 57521. 3 10 10 0.68 
1744.35 6 4 0.18 

1745.10 6 6 0.21 
1746.04 6 6 1.04 
1750.10 8 10 0.57 
1756.92 6 4 0.9 1 
1759.80 2 4 0.02 

1760.88 8 6 0.05 
1761.95 * 56755.3 8 10 1.88 
1767.42 8 8 0.46 
1774.42 4 6 0.25 
1775. 17 8 10 1. 77 

1776.40 4 4 0.29 
1780.57 6 6 0.26 
1786. 11 8 6 0.66 
1792.65 6 6 0.29 
1793.76 4 6 0.70 

180 1.98 6 6 0.26 
t 1803.82 * 55437.8 2 2 0.01 

1805.24 4 4 0.32 
1809.81 4 4 0.08 
182 1.1 7 2 2 0.40 

1821.80 4 4 0.04 
18'11.02 6 4 0. 10 
1844.89 6 4 0.41 
1848.83 4 6 0. 16 
1849.09 6 8 0.04 

1850. 15 * 54050.0 4 2 0. 18 
1860.48 6 8 0.03 
1861.80 8 8 0.29 
1871.92 4 6 0.06 
1880.91 10 8 0.05 

18WAI 6 4 0.01 
1918.28 4 4 0.04 
In2.04 4 6 0.07 
1934. 11 4 6 0.04 
1935.42 6 6 0.02 

1948. 79 6 4 0.04 
t 1955.79 51130.2 6 6 0.02 

1958.47 2 4 0.08 
1985.95 8 6 0.005 

t 1986.14 * 50348.7 2 2 0.04 

1989.63 6 8 0.16 
t 2001.35 49966.3 6 8 0.03 

2005.76 * 49856. 1 2 2 0.01 
2041.44 8 6 0.01 
2055.46 6 6 0.04 

2083.09 10 8 0.13 
2085.45 2 4 0.04 
2100.39 4 6 0.002 
2116.88 8 8 0.0004 
2159.09 2 4 0.02 

2167.33 4 6 0.01 
2172.20 2 2 0.06 
2184.11 4 4 0.01 
2186.67 4 4 0.02 

t 2188.09 * 45701.9 2 4 0.02 

2 188.97 8 10 0.15 
2253.45 6 8 0.01 
2270.22 6 6 0.005 
2278.05 4 6 0.01 
2288.63 6 <I 0.02 

2308.20 6 6 0.008 
23~2.27 8 8 0.05 
2347. 11 4 4 0.007 
2379. 11 6 4 0.002 
2382.40 4 6 0.03 



TABLE 2. The calculated line strengths as a function of 
wavelength. - Continued 

We li s t in th e fir s t column the wavele ngth in A. in t he secund 
cu lumn th e wave number in e m - I, in the third and fouft h 
columns t he stati s t ica l weight s of the luwe r and uppe r stal es. 
and in the lasl column the relat ive strengths. 

The wave numbers wi th an asteri s k a re th e result due tu th e 
mudifi ca tiu n made by Igles ias [6J. 

The wave lengt hs wit h t are calcu lated va lues. uthers are 
ubserved. 

I. I II. If!. /!c, S 
12.1, + I) 12} , + II 

A cm- 1 

2402.71 4 4 0.01 
2400. 12 6 8 0.009 
2625.52 6 8 0.01 
2665.16 8 6 0.004 
2666.99 6 6 0.01 

2721.84 6 8 0.008 
3117.34 4 4 0.0001 
3 138.73 (, 6 0.0000 
3 174.06 6 4 0.0003 
3227.99 10 8 0.006 

3309.86 8 8 0.002 

I thank Drs. Y. Shadmi and L. Iglesias for use of 
their material prior to publication. I also thank 
George J an for his aid in computations. 
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