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Abstract 
The analysis of Os VI has for the even system resulted in the determination 
of all levels (19) in the 5d3 ground configuration and of 14 levels out of 16 
theoretically possible levels in the 5d26s configuration. In the odd system 
all levels (45) of the 5d26p configuration have been found. In the 435-765 8, 
wavelength region 290 lines belonging to the 5d3-5dz6p transition array 
have been classiiied, while in the 940-15108, wavelength region 87 lines 
belonging to the 5d26s-5d26p transition array were classified. The analysis 
was guided by predicted energy level values and transition probabilities 
calculated by means of a complete set of orthogonal operators. 

Calculated energy values, LS-compositions and gA-values, obtained from 
the h a l  fitted parameter values using the orthogonal operator approach 
are given. 

1. Introduction and experiment 

The spectrum of osmium is observed in the 225-2000A 
wavelength region. Spectrograms were made by means of 
the 3m normal incidence spectrograph of the physics 
department in Antigonish, with a plate factor of 1.38 8,/mm 
covering the total wavelength region, and by means of the 
10.6m normal incidence spectrograph in Meudon for the 
low wavelength region, resulting in a plate factor of 
0.26 A/". The plates were measured with the automatic 
comparator of the institute for spectroscopy in Troitsk and 
reduced to wavelengths by means of impurity lines of 0, C, 
N and Si present in the spectrograms. The accuracy of the 
wavelengths is about 0.005A in the low wavelength region 
and 0.0108, in the upper region. For very weak diffuse lines 
the accuracy might be worse. In the total wavelength region 
several transition arrays of the type 5dn-5dn- '6p and 
5d"- '6s-5dn-'6p belonging to different stages of ionization 
are located. A start was made of the analyses of Os IV, Os V 
and OsVI. The analysis of OsVI is presented here. Com- 
pared to the others it is relatively simple, due to three facts: 
- the configurations themselves (5d3 and 5d26p) are 

simple compared to Os IV (5d5 and 5d46p) and Os V (5d4 
and 5d36p), 
- the 5d3-5d26p transitions are located in a relatively 

isolated wavelength region, 
- the VI-spectra are not strongly influenced by configu- 

ration interaction. 
The reason for starting these spectra is threefold. In the 

5d-spectra the magnetic interactions are larger than in the 
3d-spectra. The complete orthogonal operator set [ 1-31 
offers the possibility to study these interactions, like 2- 
particle magnetic effects. 

Lines belonging to the spectra of 5d-elements have been 
identified in the chemically peculiar star x Lupi [4]. It con- 
cerns especially the lower stages of ionization. However, the 
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spectra of the lower stages of ionization are very complex 
due to overlapping configurations in the even as well as in 
the odd system. Therefore we started the analyses of spectra 
of higher stage of ionization to get better understanding 
of the behaviour of parameters in the spectra of the 
5d-elements. 

Most spectra of the 5d-elements are thus poorly investi- 
gated. For many of these elements, if more than singly 
ionized, no levels are known. 

2. Analysis and calculations 

To start the analysis of OsVI calculations of the even and 
odd energy level values and their eigenvector compositions 
have been carried out by means of the orthogonal operator 
approach [ 1-31, Starting parameter values were obtained by 
carrying out ab-initio calculations with the program devel- 
oped by Cowan [5] and Parpia and Grant [6] and by 
means of comparison of the parameters with values 
obtained in other 5d-spectra [7-lo]. The Cowan program 
[5] offers the possibility to calculate the mean energies of 
the configurations and to scale them according to values 
obtained in other 5d-elements. The MCDF program of 
Parpia and Grant [SI, however, makes it possible to calcu- 
late 2-particle magnetic effects. Since no fitted values are 
known for these two particle magnetic operators in 5d- 
spectra the ab-initio values were used as starting parameter 
values. In 3d-spectra [ll] it turned out to improve the fit 
tremendously when adding ab-initio calculated values for 
the 2-particle magnetic operators. The energy values and 
eigenvector compositions derived from these first calcu- 
lations were used as input for the calculation of transition 
probabilities. They served as a first guide to start the 
analysis. Furthermore the analysis was supported by the 
"package iden" [12, 131. On the basis of the calculations 290 
lines have been classsed in the 5d3-5d26p transition array. 
Out of these seven are doubly classified. All these lines and 
their classscations are collected in Table I. In the upper 
wavelength region 87 lines have been classified. They are 
given in Table 11. The two tables show intensity numbers 
obtained from the automatic comparator in Troitsk, calcu- 
lated gA-values with the power of 10 within brackets, mea- 
sured wavelength and wavenumber of the transition, the 
difference between measured and calculated wavenumber 
and the even and odd level involved in the transition. For 
the even level the LS-notation has been given. However, for 
the odd levels the level mixing is so strong that for these 
levels the level energy value and J-value is used as label. The 
E l  transition integrals were calculated based on the MCDF 
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wavefunctions [6]. The values used are 0.9854 for the 5d3- 
5d26p transitions and -2.2989 for the 5d26s-5d26p tran- 
sitions. The calculated gA-values are pretty good, however, 
no factor for the difference in population of the upper levels 
is taken into account. This means that the same calculated 
gA-value for a higher lying odd level results in a lower 
intensity number, due to the lower population of the higher 
lying level. Assuming a Boltzmann distribution the source 
temperature is estimated to be about 40 000 K. 

From the lines in the Tables I and I1 all levels (19) of the 
5d3 ground configuration and 14 levels out of the 16 theo- 
retically possible levels in the 5d26s configuration have been 
identified. They are collected in Table 111, together with 
their calculated values and LS-eigenvector compositions. 
For completeness also the two levels of the 5d6s2 are given. 
The position of the levels is highly influenced by the esti- 
mated value of the mean energy of that configuration. The 
reader should keep in mind that therefore the accuracy of 
the calculated values for these two levels is much lower than 
that for the two other unknown even levels. In Table IV the 
experimental and calculated values of the 5d26p levels are 
given. All 45 levels in this configuration were found. In this 
configuration many main components are below 50%, the 
lowest even being 20%. This strong mixing is due to the 
large spin-orbit interaction of the p-electron, mixing levels 
of the same J-value. 

In Tables V and VI the final orthogonal parameter values 
are given. The orthogonal operator method, we use, is 
essentially a fitting procedure, like Cowan’s program [SI, 
using a set of angular coefficients and radial operators to 
construct an energy matrix. The final parameter values are 
derived by diagonalizing the energy matrix and fitting to the 
experimentally determined level values. The radial operators 
reflect an electrostatic or magnetic interaction strength. In 
the orthogonal operator approach, however, the parameters 
as given by Cowan [SI have been orthogonalized [l, 23, 
which means that they cover the same space as Cowan’s 
parameters do  but that they influence each other as little as 
possible. Relations between Cowan’s most relevant param- 
eters and our orthogonal ones are given here; 

O2 = (50/63)(1/,/140) * ( F 2  + F4), 

0; = (10/7)(1/,/140) * F 2  - (50/63)(1/J140) * F4, 
0, + 0; = (20/94140) * F2,  

c d ,  = (1/10)43 * G2(ds), 

C,(dp) = (1/428)((4/5) * F 2  - (7/15) * G’ - (3/35) * G3), 

C2(dp) = (1/,/231)((14/5) * G’ + (81/70)G3), 

C,(dp) = (1/J2068)((47/5)G1 - (141/35)G3). 

The magnetic operators [d and e,  and the effective 3-particle 
effective operators T1 and T2 are the same as in Cowan’s 
procedure. The behaviour of being as independent as pos- 
sible of the orthogonal operators offers the opportunity to 
introduce new operators, such as 3-particle (T3, T4 and 
&d,) and 4-particle electrostatic or 2-particle magnetic 
(A, ... A,) operators [2, 31, to improve the fit without 
loosing stability in the fitting procedure. These smaller 
effects can be obtained by fitting after firstly having fitted 
the more important parameters and keeping them then fixed 

at their obtained values. In the Tables V and VI the fitted 
parameter values are given together with the calculated 
parameter values, derived by using Cowan’s [ 5 ]  programs 
as well as by using MCDF [SI, and their scaling factors. 
The 2-particle magnetic dd-effects as well as the electrostatic 
spin-orbit effect A,,, and the spin-spin effect A,, can be 
obtained from the MCDF [6] calculation also by fitting to 
the pure ab-initio level values given in that calculation. The 
parametric calculations were carried out including the full 
interaction with the 6s-electron in the even as well as in the 
odd system. It is not necessary to introduce this interaction 
in VI-spectra to improve the description [3] but the inter- 
actions influence the value of Tdd, and A,, [3], and E, and 
E , ,  which as effective operators take for instance into 
account the effect of d2-12 interactions from far lying con- 
figurations. Adding the interaction explicitly was done to 
obtain comparable and therewith extrapolatable results 
going to lower ionization stages where a single configu- 
ration approach is not proper. The interaction integrals are 
fixed at values of 82% of the calculated values. This scaling 
factor is the average of the scaling factors for the strong 
electrostatic operators (0, , 0; , cd,) .  

The same situation is true for the odd system. However, 
for the 5d6s6p and the 6s26p configurations, in which no 
levels are known, only the relevant operators were used to 
create a structure that could influence the 5d26p system. In 
the 5d6s6p configuration the E,, was scaled relative to the 
E,, of the 5d26p configuration by the same factor as 
obtained for the 5d26s configuration relative to the 5d3 con- 
figuration. The strong configuration interactions are scalc 
by the same factor as in the even system. In the 5d26p cor. 
figuration the A, . . . A, parameters were fixed at the values 
obtained in the 5d3 configuration. The Sd. Lp and Sp. Ld 
represent spin-other-orbit interactions, while the 
Zp2pp’ . . . Zp3dd stand for Electrostatic spin-orbit inter- 
action for the dp-pair. This means that they describe an 
electrostatic interaction up to a virtual higher configuration 
and then a magnetic interaction down, thereby connecting 
levels of different multiplicity and different L-values, but of 
course equal J-values. Since no experience on the values of 
these parameters in 5d-elements is present only those 
parameters which were expected to be the most important 
ones where fitted. Neglecting the Zp-parameters raised the 
mean error by a factor of 2. Many other parameters like ti; 
3-particle electrostatic parameters of the Tddp type wei, 
neglected thusfar. A reliable determination of these param- 
eters is only possible when much more data for 5d-elements 
exist. 

In both, the even and odd, systems the calculated values 
(Cowan and MCDF) agree very well. Largest deviations 
between the two methods appear for the parameters. For 
i d  the fitted value is always in between the two ab-initio 
calculated values, while for cp the MCDF values are closer 
to the fitted values. Extended iso-electronic or iso-ionic 
studies are not yet possible due to the lack of data in neigh- 
bouring spectra. However, the complete analysis of Os VI 
offered a good jumping off board to tackle Os V and Os IV, 
which are in progress now. 
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Table I. Classijied lines in the 5d3-5d26p transition array of Os VI  

Int g A ( s - ’ )  1 (A) 0 (an-’) diE 5d3-level 5dz6p-level 

8 
24 
39 
7 
40 
8 

15 
54 
34 
14 
15 
6 

23 
32 
18 
56 
20 
5 

15 
25 
88 
18 
12 
66 
93 
24 

106 
37 
43 
16 
23 
11 
15 
65 

170 
36 
26 
50 
32 

119 
17 
38 
22 
45 
17 
28 
14 
73 

5.92 (7) 
6.81 (8) 
1.50 (9) 
2.18 (8) 
9.24 (8) 
1.68 (8) 
2.51 (8) 
1.85 (9) 
6.93 (8) 
6.13 (8) 
5.17 (8) 
7.38 (7) 

8.45 (8) 
4.11 (8) 

4.87 (8) 
1.17 (8) 
3.77 (8) 
1.27 (9) 
2.47 (9) 
5.42 (8) 
4.86 (8) 
3.09 (9) 
1.63 (9) 
2.33 (8) 
4.59 (9) 
2.06 (9) 
1.74 (9) 
9.54 (8) 
9.62 (8) 
2.86 (8) 
9.64 (8) 
2.89 (9) 

1.29 (9) 
1.16 (9) 
1.62 (9) 
1.14 (9) 
4.96 (9) 
8.30 (8) 
1.16 (9) 
1.03 (9) 
1.41 (9) 
7.77 (8) 
1.87 (9) 
2.91 (8) 
2.62 (9) 

1.04 (9) 

2.11 (9) 

5.47 (9) 

438.720 
455.577 
459.160 
461.9 13 
466.531 
469.251 
471.499 
471.694 
472.510 
473.616 
474.010 
475.490 
475.625 
476.191 
477.151 
477.779 
479.98 1 
482.493 
486.120 
487.005 
487.180 
487.241 
487.643 
487.767 
487.916 
488.470 
489.648 
490.375 
491.577 
492.275 
492.355 
492.775 
492.857 
494.335 
494.985 
495.131 
495.562 
497.635 
497.671 
498.279 
498.536 
499.892 
500.108 
500.511 
502.478 
503.144 
504.230 
504.684 

227935.8 
219 502.0 
217 788.8 
216491.2 
214 348.0 
213 105.5 
212089.6 
212002.0 
211 635.9 
211 141.7 
210965.8 
210309.6 
210249.8 
209 999.7 
209 577.2 
209 301.6 
208 341.6 
207 256.8 
205 710.7 
205 336.8 
205 263.0 
205 237.1 
205068.1 
205 015.9 
204953.5 
204 720.8 
204228.3 
203 925.4 
203 426.9 
203 138.4 
203 105.7 
202 932.2 
202 898.4 
202291.9 
202 026.2 
201 966.7 
201 791.0 
200 950.6 
200936.1 
200 690.9 
200587.2 
200043.2 
199 956.7 
199 796.0 
199013.9 
198 750.4 
198 322.2 
198 143.8 

0.2 
1.6 
3.2 

0.5 
2.5 
3.0 
1.2 
1.2 
1.0 
1.3 
2.4 
0.9 
0.0 
2.4 
0.8 
1.6 
2.9 

- 1.1 
0.1 
2.5 

-0.2 
-2.1 
-0.1 

0.5 
-0.1 

0.5 
-0.1 
-0.8 
- 0.4 
- 1.5 

- 0.4 

0.5 
- 0.9 
-0.3 
-0.1 
-0.2 

0.4 
- 1.4 
- 0.4 
- 0.4 
- 2.4 

1.6 
- 0.6 

0.0 
1.2 

- 0.3 
- 1.4 
-0.5 

227935.6 (5/2) 
219 500.4 (3/2) 
252203.4 (3/2) 
227 935.6 (5/2) 
220 744.9 (5/2) 
219 500.4 (3/2) 
212086.5 (1/2) 
252 203.4 (3/2) 
21 1 634.7 (3/2) 
225 818.9 (7/2) 
217361.9 (3/2) 
216 704.6 (7/2) 
233 168.5 (5/2) 
216397.1 (5/2) 
224004.9 (1/2) 
220 744.9 (5/2) 
233 168.5 (5/2) 
221 932.2 (9/2) 
205711.8 (3/2) 
228 256.2 (7/2) 
216 704.6 (7/2) 
21 1 634.7 (3/2) 
219 500.4 (3/2) 
227935.6 (5/2) 
216397.1 (5/2) 
204 720.9 (5/2) 
228 256.2 (7/2) 
215 369.6 (9/2) 
228 256.2 (7/2) 
231 998.6 (3/2) 
227935.6 (5/2) 
217361.9 (3/2) 
225 818.9 (7/2) 
226 320.5 (11/2) 
216 704.6 (7/2) 
216397.1 (5/2) 
225 818.9 (7/2) 
207 349.5 (312) 
207 333.9 (5/2) 
215 369.6 (9/2) 
217 361.9 (3/2) 
227935.6 (5/2) 
214 387.4 (5/2) 
206 193.4 (7/2) 
221 932.2 (9/2) 
233 168.5 (5/2) 
204 720.9 (5/2) 
198 144.3 (1/2) 
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Table I. Continued 

Int g A ( s - 1 1  A(.&) U (an-') d 8  5d3-level 5dz6p-level 

19 
10 
25 
6 

40 
8 
6 

106 
19 
81 
46 

287 
106 
18 
6 

180 
19 
22 

433 
8 

147 
92 
35 
17 
13 
10 
32 
13 

102 
342 

92 
93 

348 
161 

52 
22 
75 

106 
163 

6 
29 
12 
70 

106 
10 

327 
36 

455 
11 
7 

117 
51 

329 
233 
31 

407 
69 

375 
373 
40 
6 

16 
38 
50 

620 
118 

8 
396 

1.62 (9) 
5.56 (8) 
1.57 (9) 
1.05 (8) 
1.88 (9) 
3.84 (8) 
5.02 (8) 
5.07 (9) 
1.23 (9) 
3.12 (9) 
1.30 (9) 
7.58 (9) 
4.14 (9) 
6.08 (8) 
3.53 (8) 
5.88 (9) 
1.37 (9) 
7.14 (8) 
3.68 (10) 
8.05 (8) 
9.78 (9) 
5.03 (9) 
7.75 (8) 
8.19 (8) 
1.83 (9) 
1.05 (9) 
2.99 (9) 
2.94 (9) 
2.39 (9) 
9.25 (9) 
7.75 (9) 
9.33 (9) 
3.43 (9) 
1.52 (10) 
1.58 (9) 
4.72 (9) 
2.68 (9) 

4.24 (9) 
8.76 (9) 
1.96 (10) 
9.85 (8) 
9.88 (8) 
7.18 (8) 
2.62 (9) 
8.41 (9) 
3.78 (8) 
1.06 (10) 
1.32 (9) 
7.41 (10) 
7.44 (8) 
2.38 (8) 
5.01 (9) 
4.72 (9) 
1.06 (10) 
1.63 (10) 
2.54 (9) 
1.92 (10) 
6.54 (9) 
1.24 (10) 
1.95 (10) 
2.36 (9) 

2.29 (8) 
1.51 (9) 
2.17 (9) 
6.29 (10) 

9.34 (8) 
1.56 (10) 

2.44 (9) 

9.75 (8) 

4.59 (9) 

505.302 
505.501 
506.123 
507.079 
508.462 
509.134 
509.800 
509.914 
510.425 
510.492 
510.947 
511.593 
512.354 
512.442 
512.534 
513.482 
5 13.684 
514.766 
515.025 
516.033 
516.617 
516.749 
516.858 
517.396 
518.539 
518.885 
519.756 
520.051 
520.597 
521.169 

521.386 
521.858 
522.008 
522.152 

522.282 
522.466 
522.631 
522.911 
523.020 
523.232 
523.595 
524.721 
525.512 
526.939 
526.999 
528.211 
529.270 
529.661 
530.070 
530.507 
530.8 11 
530.969 
532.296 
532.456 
532.675 
533.093 
533.367 
535.179 
535.318 
536.215 
536.691 
537.011 
537.1 19 
537.294 
538.138 
538.532 
539.465 
540.191 

197901.5 
197 823.7 
197 580.5 
197 207.8 
196 671.6 
196 412.0 
196 155.5 
196111.4 
195 915.2 
195 889.5 
195715.1 
195468.1 
195 177.6 
195 144.1 
195 109.1 
194 749.0 
194 672.0 
194263.0 
194 165.2 
193 786.0 
193 566.9 
193 517.6 
193 476.9 
193 275.7 
192849.4 
192 721.1 
192397.8 
192288.8 
192087.2 
191 876.2 

191 796.5 
191 623.2 
191 568.1 
191 515.2 

191 467.5 
191 400.2 
191 339.7 
191 237.2 
191 197.4 
191 119.8 
190 987.4 
190577.5 
190290.8 
189 775.3 
189 753.8 
189 318.4 
188 939.3 
188 800.1 
188 654.4 
188 498.8 
188 391.0 
188 335.0 
187 865.5 
187 808.9 
187 731.8 
187 584.6 
187488.0 
186 853.3 
186804.9 
186492.5 
186 327.1 
186215.9 
186 178.6 
186 117.9 
185 825.9 
185 690.1 
185 368.9 
185 119.8 

- 2.3 
- 1.6 
-0.4 

3.3 
-0.9 

0.1 
2.7 
0.5 

- 1.2 
-0.3 
- 1.0 

0.3 
-0.1 
- 1.0 
-2.1 
- 0.3 

0.1 
- 0.2 

0.5 
1.0 

- 0.8 
- 0.3 
- 0.6 
- 1.1 
- 1.5 
- 0.3 

0.0 
-3.8 
-0.7 
-0.8 

0.1 
0.4 

- 2.6 
- 0.5 
- 1.7 

0.1 
- 0.3 
- 1.0 
- 1.5 

0.4 

0.6 
- 0.4 

0.5 
0.0 

- 1.0 
- 1.6 
-0.3 
-0.1 

0.6 
- 1.0 
- 3.3 
- 0.5 

0.2 
- 0.3 
- 0.2 
- 1.2 
-0.4 
- 0.5 
- 0.7 
- 1.4 
- 0.9 

0.0 
- 2.2 

0.4 
0.2 

- 1.7 
0.2 

- 3.0 
0.3 

-0.8 

221 932.2 (9/2) 
220744.9 (5/2) 
23 1998.6 (3/2) 
211 634.7 (3/2) 
203 069.9 (7/2) 
236 614.5 (1/2) 
196 152.8 (5/2) 
224 004.9 (1/2) 
220 744.9 (5/2) 
207 333.9 (5/2) 
195 716.1 (3/2) 
210 146.1 (11/2) 
209 856.0 (7/2) 
224 004.9 (1/2) 
206 555.3 (9/2) 
206 193.4 (7/2) 
219 500.4 (3/2) 
194263.2 (3/2) 
226 320.5 (11/2) 
216 704.6 (7/2) 
233 168.5 (5/2) 
227 935.6 (5/2) 
216 397.1 (5/2) 
204 720.9 (5/2) 
220 744.9 (5/2) 
233 168.5 (5/2) 
231 998.6 (3/2) 
252 203.4 (3/2) 
192087.9 (1/2) 
206 555.3 (9/2) 
216704.6 (7/2) 
231 998.6 (3/2) 
203 069.9 (7/2) 
216397.1 (5/2) 
191 516.9 (5/2) 
206 193.4 (7/2) 
214387.4 (5/2) 
225 818.9 (7/2) 
215 369.6 (9/2) 
228 256.2 (7/2) 
252 203.4 (3/2) 
219 979.0 (1/2) 
190 987.8 (3/2) 
207 349.5 (3/2) 
204 720.9 (5/2) 
221 932.2 (9/2) 
196 152.8 (5/2) 
195 716.1 (3/2) 
205 711.8 (3/2) 
225 818.9 (7/2) 
228 256.2 (7/2) 
217361.9 (3/2) 
203 069.9 (7/2) 
227 935.6 (5/2) 
194 263.2 (3/2) 
228 256.2 (7/2) 
227935.6 (5/2) 
202 263.2 (9/2) 
227935.6 (5/2) 
186 854.0 (1/2) 
211 634.7 (3/2) 
214 387.4 (5/2) 
220 744.9 (5/2) 
225 818.9 (7/2) 
192575.6 (7/2) 
210 146.1 (11/2) 
209 856.0 (7/2) 
197 134.0 (7/2) 
225 818.9 (7/2) 
191 516.9 (5/2) 
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Table I. Continued 

Int g~ (s-1) U (a-') diff 5d3-level 5d26plevel 

19 
419 
452 
317 
448 
71 
69 
31 
5 

31 
12 

127 
100 
512 
267 

10 
420 
446 
24 

323 
45 
52 
12 
40 

168 

154 
453 
37 
52 

466 
483 
60 

258 
304 
266 
193 
148 
263 
325 
64 
24 
35 
85 

102 
47 
63 
89 

246 
259 
90 

234 
502 
42 
27 
32 
64 

134 
250 

8 
145 
73 

307 
499 
391 
20 

446 
75 
15 
6 

2.80 (9) 

4.69 (10) 
1.17 (10) 
4.84 (10) 
4.86 (9) 

4.27 (9) 
2.79 (8) 
1.72 (9) 
1.60 (9) 
1.47 (9) 
8.59 (9) 

4.35 (10) 

2.11 (9) 

1.11 (11) 
2.11 (10) 
1.12 (9) 
3.71 (10) 
5.15 (10) 
3.46 (9) 
2.29 (10) 
1.89 (9) 
4.10 (9) 
1.60 (9) 
6.04 (9) 
6.75 (9) 
1.87 (9) 
8.01 (9) 
3.20 (10) 
3.96 (9) 
6.35 (9) 
6.13 (10) 

1.17 (9) 
1.82 (10) 
2.58 (10) 

1.24 (10) 

1.34 (10) 

3.03 (9) 
2.54 (9) 
9.36 (8) 
6.08 (9) 
5.13 (9) 
6.98 (9) 
1.79 (9) 
3.10 (9) 
6.52 (9) 

8.77 (9) 
7.52 (9) 

2.93 (9) 
6.84 (8) 

2.09 (9) 
6.96 (9) 
8.81 (9) 
2.10 (8) 
1.78 (10) 

1.92 (10) 
2.58 (10) 
8.53 (9) 
1.27 (9) 
2.42 (10) 

7.71 (8) 

3.53 (10) 

1.15 (10) 

1.10 (10) 

9.00 (9) 

1.40 (10) 

2.00 (10) 

3.97 (9) 

3.43 (9) 

5.50 (9) 

2.21 (9) 

540.457 
540.795 
541.393 
54 1.74 1 
542.260 
542.911 
543.383 
544.063 
544.249 
544.324 
544.555 
545.629 
545.771 
545.809 
546.616 
547.126 
547.863 
548.078 
548.589 
548.954 
549.515 
550.051 
550.291 
551.011 
551.358 

551.616 
552.086 
552.843 
553.893 
554.642 
555.091 
555.333 
555.652 
555.870 
556.072 
556.247 
556.528 
557.245 
557.294 
557.590 
557.732 
558.528 
558.833 
560.257 
560.695 
561.057 
561.828 
562.123 
562.374 
562.550 
562.880 
562.950 
563.407 
564.282 
564.465 
564.695 
565.448 
565.524 
565.625 
565.919 
566.387 
567.352 
567.522 
567.916 
568.343 
568.698 
570.000 
570.398 
571.674 

185028.6 
184912.9 
184708.8 
184 590.0 
184413.5 
184 192.1 
184 032.2 
183 802.1 
183 739.3 
183714.1 
183 636.2 
183 274.9 
183 227.1 
183 214.3 
182943.9 
182 773.4 
182527.3 
182455.8 
182285.8 
182 164.5 
181 978.8 
181 801.3 
181 722.2 
181 484.5 
181 370.3 

181 285.6 
181 131.3 
180883.3 
180 540.2 
180296.6 
180 150.7 
180072.0 
179 968.8 
179 898.3 
179 832.9 
179 776.3 
179 685.3 
179 454.1 
179 438.5 
179 343.2 
179 297.4 
179 042.0 
178 944.3 
178 489.6 
178 350.0 
178 234.9 
177990.5 
177 897.1 
177817.6 
177 762.0 
177 657.7 
177 635.8 
177 49 1.6 
177216.3 
177 158.9 
177 086.7 
176 850.9 
176 827.0 
176 795.4 
176703.8 
176557.7 
176 257.5 
176204.6 
176 082.3 
175 950.0 
175 840.1 
175 438.5 
175316.0 
174924.9 

1.1 
0.2 
0.1 

- 0.4 
- 0.8 
- 0.4 
-0.8 
-0.2 
- 1.4 

0.0 
0.4 
1.0 
0.4 
0.5 

- 0.2 
- 1.5 

0.4 
0.2 

-1.1 
- 0.5 
- 0.5 

0.0 
- 0.5 
- 0.7 
- 1.6 

5.4 
- 0.4 
- 0.2 

0.0 
-2.1 
- 1.3 

0.4 
-0.8 
- 0.9 
- 1.3 
-0.1 
-0.1 

0.2 
- 1.3 

0.0 
- 0.4 
- 0.4 

0.5 
0.6 

-0.1 
- 0.2 

0.1 
0.3 

- 0.2 
-0.2 

0.8 
-0.1 

0.1 
0.8 

-0.6 
- 0.4 
-0.1 
- 1.1 

0.1 
- 0.9 

0.1 
0.1 
0.0 
0.4 
0.1 
0.0 
0.3 
0.3 
0.5 
2.4 

209 856.0 (7/2) 
221 932.2 (9/2) 
196 152.8 (5/2) 
190987.8 (3/2) 
207 333.9 (5/2) 
212086.5 (1/2) 
184033.0 (5/2) 
224004.9 (1/2) 
211 634.7 (3/2) 
198 144.3 (1/2) 
206 555.3 (9/2) 
206 193.4 (7/2) 
212086.5 (1/2) 
215 369.6 (9/2) 
217 361.9 (3/2) 
211 634.7 (3/2) 
206 555.3 (9/2) 
197 134.0 (7/2) 
216704.6 (7/2) 
206 193.4 (7/2) 
216 397.1 (5/2) 
204 720.9 (5/2) 
196 152.8 (5/2) 
221 932.2 (9/2) 
198 144.3 (1/2) 
206 193.4 (7/2) 
195 716.1 (3/2) 
192 575.6 (7/2) 
205 711.8 (3/2) 
220744.9 (5/2) 
220 744.9 (5/2) 
203 069.9 (7/2) 
191 516.9 (5/2) 
214 387.4 (5/2) 
219 500.4 (3/2) 
194263.2 (3/2) 
219 979.0 (1/2) 
216704.6 (7/2) 
207 349.5 (3/2) 
190882.5 (9/2) 
202 263.2 (9/2) 
219 500.4 (3/2) 
203 069.9 (7/2) 
195 716.1 (3/2) 
207 349.5 (3/2) 
215 369.6 (9/2) 
202 263.2 (9/2) 
210 146.1 (11/2) 
192575.6 (7/2) 
205711.8 (3/2) 
217 361.9 (3/2) 
192 087.9 (1/2) 
184033.0 (5/2) 
194263.2 (3/2) 
211 634.7 (3/2) 
217361.9 (3/2) 
191 516.9 (5/2) 
205 711.8 (3/2) 
204 720.9 (5/2) 
216397.1 (5/2) 
236614.5 (1/2) 
190 987.8 (3/2) 
216704.6 (7/2) 
190 882.5 (9/2) 
182479.5 (7/2) 
216 397.1 (5/2) 
175 839.8 (3/2) 
209 856.0 (7/2) 
192 087.9 (1/2) 
215 369.6 (9/2) 
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Table I. Continued 

Int QA(S-') I . @ )  U ( m - 1 )  d 8  5d3-level 5d26plevel 

12 
347 
294 

103 
97 
43 

130 
62 

139 
39 
8 

14 
104 
196 
40 
8 

104 
8 

54 
130 
131 
144 
135 
366 
29 
6 

10 
25 
9 

335 
5 

13 
71 
17 
19 
74 

258 
339 
93 

163 
29 
19 

8 
24 
6 
6 

15 

7 
68 
3 

15 
7 

13 
114 
102 
11 
12 
32 

232 
21 
7 

72 
44 
85 
17 
40 

1.27 (9) 
1.59 (10) 
5.67 (9) 
3.14 (9) 
6.48 (9) 

6.11 (9) 
5.32 (9) 
6.02 (8) 
5.05 (9) 

3.79 (8) 
2.86 (8) 

1.64 (10) 
5.48 (9) 
4.96 (8) 
5.65 (9) 
4.16 (8) 
2.91 (9) 
5.84 (9) 
2.31 (9) 
1.50 (10) 
6.20 (9) 

7.43 (9) 

3.00 (9) 

4.37 (9) 

5.49 (9) 
1.52 (9) 
1.21 (9) 

1.22 (9) 

2.71 (8) 
2.23 (8) 

3.65 (8) 
9.25 (9) 
1.35 (8) 

3.68 (9) 
6.94 (8) 
4.86 (8) 
7.05 (9) 
3.43 (9) 
1.09 (10) 
5.75 (9) 
1.26 (10) 
1.92 (9) 
2.76 (8) 
2.10 (8) 
3.13 (8) 
2.49 (9) 
4.69 (8) 
4.53 (8) 
5.98 (8) 
7.48 (8) 
2.65 (8) 
3.17 (9) 
3.05 (8) 
5.05 (8) 
3.50 (8) 
2.29 (9) 
3.45 (9) 
3.18 (9) 
2.07 (7) 
1.14 (9) 
8.33 (8) 
7.21 (9) 
7.62 (8) 

1.14 (9) 
1.61 (9) 

1.73 (9) 
1.51 (9) 

1.11 (9) 

2.22 (7) 

1.50 (9) 

572.123 
573.395 
574.005 

574.102 
574.909 
577.176 
577.256 
577.615 
577.679 
578.313 
578.587 
579.963 
580.367 
580.846 
581.097 
581.288 
582.154 
583.320 
583.687 
583.789 
584.673 
584.818 
585.178 
586.602 
587.188 
587.361 

587.866 
587.954 
589.432 
589.611 
590.172 
590.286 
591.104 
592.931 
593.126 
595.148 
595.942 
596.136 
596.188 
597.903 
599.206 
599.325 

599.927 
600.264 
601.066 
601.826 
602.006 

602.225 
603.331 
604.200 
604.580 
605.160 
606.743 
607.834 
608.738 
609.038 
609.409 
611.164 
611.734 
612.637 
614.914 
616.793 
617.982 
619.542 
621.766 
624.732 

174 787.6 
174 399.9 
174214.6 

174 185.0 
173 940.6 
173 257.2 
173 233.3 
173 125.8 
173 106.5 
172 9 16.7 
172834.8 
172 424.8 
172 304.9 
172 162.8 
172 088.3 
172031.6 
171 776.0 
171 432.6 
171 324.6 
171 294.9 
171 035.8 
170993.4 
170888.2 
170473.4 
170303.3 
170 252.9 

170 106.9 
170 081.4 
169 654.8 
169 603.3 
169 442.2 
169 409.4 
169 174.8 
168 653.8 
168 598.2 
168 025.5 
167 801.5 
167 747.0 
167 732.5 
167251.2 
166 887.5 
166 854.4 

166 686.8 
166 593.4 
166 371.1 
166 161.0 
166 111.4 

166 050.9 
165 746.6 
165508.1 
165 404.0 
165 245.6 
164 814.5 
164518.6 
164 274.3 
164 193.3 
164093.3 
163 622.3 
163 469.6 
163 228.7 
162 624.4 
162 128.8 
161 817.0 
161 409.5 
160 832.3 
160068.7 

1.0 
0.4 

-0.8 
0.3 
0.2 
0.2 

-0.5 
0.1 

- 0.8 
0.9 
0.5 

0.9 
- 1.8 

- 0.6 
- 0.4 

0.5 
- 2.3 

0.3 
0.5 
0.2 
0.9 
0.3 
0.0 
0.6 

-0.1 
0.2 

- 2.3 
2.6 

- 0.5 
- 0.2 
- 1.2 

0.4 
-0.2 

0.5 
0.9 
1.7 
0.9 
0.7 
0.2 

-0.1 
- 0.6 

0.3 
0.6 
0.2 

- 1.9 
- 1.6 

0.8 
1.9 
1.7 
0.4 
3.1 
0.4 
0.2 

- 1.1 
0.7 
1.8 
0.9 
0.2 
0.5 

- 0.7 
- 0.8 
- 0.6 

0.6 
0.6 
1.6 
0.8 
0.8 

-0.1 
- 1.8 

0.5 

214387.4 (5/2) 
206 555.3 (9/2) 
190 987.8 (3/2) 
197 134.0 (7/2) 
214 387.4 (5/2) 
214 387.4 (5/2) 
233 168.5 (5/2) 
196 152.8 (5/2) 
210 146.1 (11/2) 
197 134.0 (7/2) 
207 333.9 (5/2) 
209 856.0 (7/2) 
186 854.0 (1/2) 
197 134.0 (7/2) 
233 168.5 (5/2) 
231 998.6 (3/2) 
211 634.7 (3/2) 
206 193.4 (7/2) 
21 1 634.7 (3/2) 
196 152.8 (5/2) 
205711.8 (3/2) 
182479.5 (7/2) 
231 998.6 (3/2) 
195 716.1 (3/2) 
170473.6 (5/2) 
204 720.9 (5/2) 
209 856.0 (7/2) 
198 144.3 (1/2) 
202 263.2 (9/2) 
186 854.0 (1/2) 
192 575.6 (7/2) 
184 033.0 (5/2) 
175 839.8 (3/2) 
209 856.0 (7/2) 
206 193.4 (7/2) 
203 069.9 (7/2) 
191 516.9 (5/2) 
227 935.6 (5/2) 
182 479.5 (7/2) 
192575.6 (7/2) 
207 333.9 (5/2) 
228 256.2 (7/2) 
207 333.9 (5/2) 
190 882.5 (9/2) 
195 716.1 (3/2) 
191 516.9 (5/2) 
206 193.4 (7/2) 
194 263.2 (3/2) 
190987.8 (3/2) 
205 711.8 (3/2) 
206 555.3 (9/2) 
203 069.9 (7/2) 
206 193.4 (7/2) 
205 711.8 (3/2) 
194263.2 (3/2) 
202 263.2 (9/2) 
225 818.9 (7/2) 
204 720.9 (5/2) 
204 720.9 (5/2) 
192 087.9 (1/2) 
224004.9 (1/2) 
191 516.9 (5/2) 
203 069.9 (7/2) 
192087.9 (1/2) 
203 069.9 (7/2) 
190987.8 (3/2) 
202 263.2 (9/2) 
175 839.8 (3/2) 

219 979.0 (1/2) 
220 744.9 (5/2) 
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Table I. Continued 

Int gA (s-') A (A) U (a-') diff 5d3-level 5d26p-level 

69 2.99 (9) 
22 1.90 (9) 
46 5.70 (8) 
57 9.60 (8) 
26 4.94 (8) 
13 1.80 (8) 
8 9.95 (7) 

10 8.89 (8) 
86 8.73 (8) 
12 2.68 (8) 

20 4.29 (8) 
7 2.38 (8) 

17 4.30 (8) 

25 6.99 (8) 
45 1.75 (9) 
7 3.37 (8) 

44 1.24 (9) 
91 5.24 (8) 
18 2.28 (8) 
8 1.61 (8) 
8 5.68 (7) 

37 7.84 (8) 
183 6.26 (8) 
597 8.90 (8) 

13 4.02 (8) 
4 8.71 (7) 

37 4.77 (8) 
25 4.64 (8) 
9 1.85 (8) 
6 5.27 (7) 

13 1.07 (8) 
9 1.61 (8) 

41 2.94 (8) 
67 3.13 (8) 
7 2.53 (8) 
4 6.94 (7) 

140 1.99 (9) 

5 9.00 (7) 

21 1.00 (9) 

626.020 
626.604 
626.728 
628.126 
628.665 
628.8 13 
629.096 
630.014 
630.939 
631.109 
632.927 
634.307 
634.787 
635.136 
636.534 
638.219 
638.698 
638.764 
6 3 9.5 6 8 
640.549 
640.848 
646.570 
647.344 
649.097 
649.931 
653.699 
657.331 
658.393 
661.943 
664.738 
668.385 
675.399 
686.606 
695.257 
696.443 
701.360 
704.066 
764.104 
823.207 

159 739.4 -0.2 
159 590.3 0.7 
159 558.9 - 1.0 
159 203.7 -0.8 
159 067.3 -0.1 
159 029.9 0.4 
158 958.2 - 1.8 
158 726.5 -0.2 
158 494.1 - 1.0 
158 451.3 0.1 
157 996.0 1.8 
157 652.4 1.4 
157 533.2 0.0 
157446.6 -4.5 
157 100.8 1.7 
156685.9 - 1.0 
156 568.5 - 1.5 
156 552.3 0.2 
156 355.5 - 1.1 
156 116.2 0.9 
156043.2 -0.3 
154662.2 -0.2 
154477.5 0.9 
154 060.1 -0.5 
153 862.4 - 0.7 
152975.6 S 0.8 
152 130.3 SIV 1.7 

151 070.5 0.6 
150435.1 -0.4 
149 614.4 - 0.9 
148 060.6 - 1.1 
145 643.9 - 1.2 
143 831.8 1.3 
143 586.9 0.9 
142 580.1 0.5 
142 032.2 -0.2 
130 872.2 -0.6 
121 476.1 1.8 

151 885.0 -0.4 

220 744.9 (5/2) 
219 500.4 (3/2) 
182479.5 (7/2) 
184033.0 (5/2) 
175 839.8 (3/2) 
170 473.6 (5/2) 
186854.0 (1/2) 
190882.5 (9/2) 
219 500.4 (3/2) 
182479.5 (7/2) 
186 854.0 (1/2) 
182479.5 (7/2) 
197 134.0 (7/2) 
217 361.9 (3/2) 
191 516.9 (5/2) 
197 134.0 (7/2) 
190 987.8 (3/2) 
196 152.8 (5/2) 
217 361.9 (3/2) 
195716.1 (3/2) 
170473.6 (5/2) 
194263.2 (3/2) 
214387.4 (5/2) 
194 263.2 (3/2) 
190882.5 (9/2) 
192 575.6 (7/2) 
192 575.6 (7/2) 
192 087.9 (1/2) 
191 516.9 (5/2) 
190882.5 (9/2) 
184 033.0 (5/2) 
182479.5 (7/2) 
170473.6 (5/2) 
184 033.0 (5/2) 
184033.0 (5/2) 
170473.6 (5/2) 
182 479.5 (7/2) 
170473.6 (5/2) 
182479.5 (7/2) 

S: line too strong compared to calculated intensity; SIV: blended by SIV; M2 blended by second order. 

Table 11. Classijied lines in the 5d26s-5d26p transition array of Os VI  

Int gA (s-') A @ )  U (a-') diff 5d26s-level 5d26plevel 

32 3.42 (9) 
14 2.58 (9) 
13 5.00 (9) 
13 1.92 (9) 
17 2.36 (9) 

120 5.12 (9) 
25 3.89 (9) 
69 5.85 (9) 
68 1.04 (10) 
72 1.58 (10) 
6 1.43 (9) 

23 4.57 (9) 
13 1.66 (9) 

178 7.59 (9) 
232 1.36 (10) 
22 3.06 (9) 
18 5.83 (9) 

152 1.12 (10) 
68 7.92 (9) 
14 7.14 (9) 
12 2.53 (9) 
51 5.73 (9) 
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940.059 
944.741 
958.446 
975.001 
977.922 
984.931 
986.987 
997.955 
998.040 
998.213 

1012.199 
1018.199 
1018.614 
1020.229 
1021.475 
1024.015 
1026.422 
1026.6 17 
1028.050 
1029.397 
1034.565 
1035.410 

106 376.3 
105 849.1 
104 335.6 
102 564.0 
102 257.6 
101 529.9 
101 318.5 
100205.0 
100 196.4 
100 179.0 
98 794.8 
98 212.6 
98 172.6 
98 017.2 
97 897.7 
97 654.8 
97 425.8 
97 407.3 
97271.5 
97 144.2 
96 659.0 
96 580.1 

0.8 
0.1 
0.5 

-0.5 
0.6 

- 0.9 
0.8 
1.0 
0.6 
0.4 

- 0.7 
0.1 

-0.7 
0.3 
0.4 

- 0.2 
-0.5 

0.7 
0.0 

-0.2 
- 1.4 

0.1 

207 349.5 (3/2) 
214387.4 (5/2) 
227 935.6 (5/2) 
216 704.6 (7/2) 
216 397.1 (5/2) 
216 704.6 (7/2) 
209 856.0 (7/2) 
198 144.3 (1/2) 
215 369.6 (9/2) 
233 168.5 (5/2) 
207 333.9 (5/2) 
196 152.8 (5/2) 
236614.5 (1/2) 
206 555.3 (9/2) 
216 397.1 (5/2) 
206 193.4 (7/2) 
220744.9 (5/2) 
228 256.2 (7/2) 
211 634.7 (3/2) 
220 744.9 (5/2) 
219 979.0 (1/2) 
228 256.2 (7/2) 
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Table 11. Continued 

Int gA (s-') A (A) U (an-') diiT 5dz6s-level 5d26p-level 

86 
41 
39 

319 
384 

66 
102 
508 

10 
33 
9 

15 
41 

145 
58 

406 
30 

100 
64 
64 
13 
57 
73 
6 

22 
165 
161 
38 

228 
11 
8 

36 
40 
40 
13 
18 
12 

140 
12 
7 
9 
9 

24 
32 

244 
17 
38 

127 
11 

156 
93 
24 

127 
10 

189 
9 

104 
359 
28 
36 
9 

45 
27 

148 
38 

146 

8.38 (9) 
6.62 (9) 
2.03 (9) 
1.03 (9) 

3.76 (10) 
8.33 (9) 
5.68 (9) 
3.67 (10) 
2.76 (9) 

3.27 (9) 

4.83 (9) 
1.73 (10) 

1.89 (10) 

3.82 (9) 
1.14 (10) 
1.14 (10) 
1.38 (9) 
6.03 (9) 
4.71 (9) 

1.50 (10) 

1.19 (10) 

3.45 (9) 

7.33 (9) 

3.35 (9) 

1.02 (9) 
5.01 (9) 

1.51 (10) 
1.03 (10) 

4.90 (9) 
1.06 (10) 
2.76 (9) 
1.21 (8) 
5.17 (9) 
3.66 (9) 
2.37 (9) 
3.30 (8) 
3.87 (9) 

1.32 (10) 
1.46 (9) 

1.03 (9) 
1.46 (9) 
2.18 (9) 
2.42 (9) 
4.16 (9) 
2.39 (9) 
1.81 (9) 

1.17 (9) 

5.16 (9) 
4.16 (9) 
4.72 (9) 
1.62 (9) 
4.51 (9) 

3.10 (9) 
2.55 (9) 
2.05 (9) 
1.80 (9) 
8.52 (8) 
2.53 (9) 

2.16 (9) 
1.14 (9) 

3.43 (9) 

1.19 (9) 

7.47 (9) 

7.74 (9) 

1.00 (9) 

1.11 (9) 

3.57 (9) 

1038.184 
1038.864 
1039.709 

1039.943 
1047.439 
1049.695 
1050.652 
1052.939 
1053.231 
1054.694 
1055.665 
1056.15 1 
1057.849 
1062.219 
1063.333 
1066.956 
1068.531 
1068.647 
1068.864 
1068.864 
1071.936 
1072.848 
1074.069 
1075.424 
1077.246 
1086.336 
1089.694 
1094.314 
1097.911 
1098.083 
1098.651 
1101.487 
1103.982 
1104.445 
1110.936 
1117.393 
1122.73 1 
1124.334 
1124.487 
1126.533 
1141.380 
1183.150 
1213.899 
1214.431 
1226.9 17 
1262.21 3 
1283.719 
1291.962 
1292.383 
1320.854 
1324.610 
1350.694 
1352.428 
1366.055 
1378.678 
1381.265 
1384.686 
1400.29 5 
1426.942 
1430.758 
1443.568 
1449.783 
1451.520 
1463.294 
1466.297 
1486.275 

96 322.0 
96 259.0 
96 180.8 

96 159.1 
95471.0 
95 265.8 
95 179.0 
94 972.2 
94 946.0 
94 814.2 
94 727.0 
94 683.4 
94 531.5 
94 142.5 
94043.9 
93 724.6 
93 586.4 
93 576.3 
93 557.3 
93 557.3 
93 289.2 
93 209.8 
93 103.9 
92986.6 
92829.3 
92052.5 
9 1 768.9 
91381.5 
91082.1 M2 
91 067.8 
91 020.7 
90786.4 
90581.2 
90 543.2 
90014.2 
89 494.0 
89068.5 
88 941.5 
88 929.4 
88 767.9 
87613.3 
84 520.1 
82 379.2 
82343.1 
81 505.1 
79 226.0 
77 898.7 
77 401.7 
77 376.4 
75 708.6 
75493.9 
74036.0 
73 941.1 
73 203.5 
72533.2 
72 397.4 
72218.5 M2 
71 413.5 M2 
70 079.9 
69 893.0 
69 272.8 
68 975.8 
68 893.3 
68 339.0 
68 199.0 
67282.3 

-0.8 
-0.5 
-0.6 
- 1.8 
- 1.0 

0.0 
-0.5 

0.1 
-0.1 

0.2 
- 0.4 
- 0.3 

1.2 
0.0 

- 0.2 
0.6 

- 0.2 
- 0.2 
- 0.3 
- 0.2 
-0.2 
-0.1 

0.4 
-0.2 

0.3 
0.3 

-0.8 
-0.2 

0.0 
-0.5 
- 1.0 

1.1 
-0.5 

0.4 
0.2 
0.3 

- 0.4 
- 0.2 
-0.8 
-0.4 

0.0 
- 1.2 

0.1 
-0.5 
- 1.1 
-0.5 

0.3 
-0.8 
-0.1 
-0.4 
-0.1 
-0.7 

0.4 
-0.1 

0.0 
-0.1 
-0.1 
- 1.7 
-0.1 

0.0 
0.1 

-0.5 
0.7 
0.6 

- 0.5 
0.7 
0.3 

194 263.2 (3/2) 
227 935.6 (5/2) 
219 500.0 (3/2) 
204 720.9 (5/2) 
197 134.0 (7/2) 
226 320.5 (1 1/2) 
228 256.2 (7/2) 
196 152.8 (5/2) 
210 146.1 (11/2) 
227 935.6 (5/2) 
252 203.4 (3/2) 
233 168.5 (5/2) 
209 856.0 (7/2) 
203 069.9 (7/2) 
225 818.9 (7/2) 
217 361.9 (3/2) 
202 263.2 (9/2) 
212086.5 (1/2) 
191 516.9 (5/2) 
231 998.6 (3/2) 
231 998.6 (3/2) 
194263.2 (3/2) 
207 349.5 (3/2) 
216 704.6 (7/2) 
207 349.5 (3/2) 
225 818.9 (7/2) 
206 193.4 (7/2) 
215 369.6 (9/2) 
206 555.3 (9/2) 
221 932.2 (9/2) 
214387.4 (5/2) 
206 193.4 (7/2) 
214387.4 (5/2) 
204 720.9 (5/2) 
191 516.9 (5/2) 
190 987.8 (3/2) 
227 935.6 (5/2) 
220 744.9 (5/2) 
221 932.2 (9/2) 
203 069.9 (7/2) 
212086.5 (1/2) 
196 152.8 (5/2) 
215 369.6 (9/2) 
215 369.6 (9/2) 
190882.5 (9/2) 
182479.5 (7/2) 
236 614.5 (1/2) 
175 839.8 (3/2) 
192 575.6 (7/2) 
191 516.9 (5/2) 
190 882.5 (9/2) 
184033.0 (5/2) 
205711.8 (3/2) 
182479.5 (7/2) 
206 193.4 (7/2) 
170473.6 (5/2) 
195 716.1 (3/2) 
203 069.9 (7/2) 
202 263.2 (9/2) 
203 069.9 (7/2) 
184 033.0 (5/2) 
202 263.2 (9/2) 
192 575.6 (7/2) 
207 333.9 (5/2) 
182479.5 (7/2) 
191 516.9 (5/2) 
190882.5 (9/2) 

S: line too strong compared to calculated intensity; SIV: blended by SIV; M2 blended by second order. 
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Table 111. Experimental and calculated energy values in the (5d3 + 5d26s + 5d6s2) 
complex of Os V I  

E (Obs) E (Calc) diff LS-composition 

J = 112 
157 388.9 

114363.2 
28 859.8 
16 772.4 

- 

J = 312 

138 441.2 
123318.6 
118 499.8 
97940.4 
59 910.8 
40 202.6 
27 894.0 
14430.2 

0.0 

- 

J = 512 

131 676.2 

114 140.1 
100973.9 
61 005.3 
39 600.8 
34417.8 
24 828.5 
6 397.4 

J = 712 
132989.9 
123 600.5 
108 538.4 
40 447.0 
22919.6 
11444.1 

- 

- 

J = 912 
130 849.6 
115 173.8 
37 019.4 
24 028.4 
14 678.3 

J = 1112 
32 155.8 

157387.7 
129 205.1 
114 380.6 
28 881.9 
16 763.4 

222 472.3 
138 433.4 
123 343.5 
118 495.8 
97 914.6 
59 914.6 
40 207.6 
27 893.9 
14406.8 

6.0 

234 944.0 
131 661.2 
119 23 1.9 
114 146.5 
100974.7 
61 OOO.5 
39 605.2 
34419.2 
24 836.3 
6 395.2 

132 998.7 
123 592.3 
108 541.4 
40 442.3 
22 921.7 
11443.1 

130 846.7 
115 179.0 
37 012.2 
24 027.9 
14 682.4 

32 158.6 

1.2 

- 17.4 
- 22.1 

9.0 

- 

- 
7.8 

4.0 
22.8 
-3.8 
- 5.0 
0.1 
23.4 
- 6.0 

- 24.9 

- 
15.0 

- 6.4 
-0.8 
4.8 

- 4.4 
- 1.4 
- 7.8 
2.2 

- 

- 8.8 
8.2 

- 3.0 
4.7 

-2.1 
1 .o 

2.9 
-5.2 
7.2 
0.5 

-4.1 

-2.8 

90% 2 1's) 's + 5% 2 
91% 2 j 3P) 2P + 5% 2 
90% 2 13P) 4P + 7% 2 
68% 1 
68% 1 

99% 3 
76% 2 
59% 2 
86% 2 
91% 2 
66% 1 

'P +32% 1 
4P +31% 1 

3P) 'P + 5% 2 l3P) 4P 
3P) 4P + 3% 2 1 'S) 2s 
'S) 'D+ 3% 2 I 3P) 'P 
4P + 1% 2 I3P) 2P 
2P 

2D) 'D 

'D)'D + 22% 2 I 3P) 4P 
3P) 4P + 12% 2 1 'D)'D + 2% 2 I 3F) 4F 
3F)4F + 8% 2 1 'D)'D 
:D +33% 1(iD + 1% 1 I4P 

3 ~ )  2~ + 20% 2 I 'D)~D + 2% 2 I 3 ~ )  4~ 

2 j 3P) 'P + 12% 

55% 1 I'P +17% 11:D +14% 1I:D 
42% 1 I 4P +34% 1 I :D + 10% 1 I :D 
46% 1I4P +34% 1I2P + 9% 1 I 4 F  
82% 1 I4F +IO% 11:D + 6% 1 I:D 

100% 31:D)'D 
55% 2 I 'D)'D + 39% 2 1 3P) 4P + 5% 2 I 3F) 'F 
51% 2 I 3P) 'P + 29% 2 I 3F) 'F + 19% 2 I 'D)'D 
53% 2 1 3F) 'F + 21% 2 1 3F) 4F + 16% 2 I 'D)'D 
78% 2 I 3F) 4F + 12% 2 1 3F7 'F + 9% 2 1 'D)'D 
78% 1 I :D + 12% 1 I 'F + 6% 11 :D 
85% 1 
84% 1 
90% 1 
95% 1 

63% 2 
61% 2 
95% 2 

82% 1 
94% 1 

84% 1 

89% 2 
90% 2 
57% 1 
56% 1 
55% 1 

100% 1 

iF + 8% 1l:D + 4% 11 jD 
:D + 6% 1l:D + 5% 1 I4P 
4P + 7% 1 I :D + 2% 1 IiD 
4F + 4% 11 :D + 1% 1 I:D 

'G)'G + 34% 2 I 3F) 'F + 3% 2 I 3F) 4F 
'F) *F + 37% 2 I 'G)'G + 2% 2 1 3F) 4F 
' q 4 F  + 5% 2 I 'F) 'F 
'F + 5% 1I'G + 1% 1 I 4 F  
'G + 15% 1 I4F + 3% 1 I2F 
4F t 13% 11 'G + 2% 1 I 'F 

'G)'G + 10% 2 I 3F) 4F 
3F) 4F + 10% 2 I 'G)'G 

'H +34% 1 I4F +lo% 1 1'G 
4F +33% 1 I 'G +12% 1 I 'H 

ZG +32% I I ~ H  +ii% 1 1 4 ~  

Table IV. Experimental and calculated energy values in the 5d26p configu- 
ration of Os VZ 

E (Obs) E (Calc) diff LS-composition 

J = 112 
236 614.5 
224 004.9 
219 979.0 
212086.5 
198 144.3 
192087.9 
186 854.0 
J = 312 
252 203.4 
231 998.6 
219 500.4 
217361.9 
21 1 634.7 
207 349.5 

236 726.9 
223 646.5 
220308.0 
211 995.6 
198 271.2 
192027.0 
186 761.6 

252 224.3 
232224.5 
219 526.8 
217 330.1 
211 531.0 
207 402.6 

- 112.4 
358.3 

- 329.0 
90.0 

- 126.9 
60.8 
92.3 

- 20.9 
- 225.9 
- 26.4 
31.7 
103.6 
-53.1 

56% (IS) 2P + 26% (3P) 'P + 14% ('D)'P 
48% (3P) 'P + 28% ('S) 'P + 14% (jP) 4D 
42% ('D)2P + 18% ('P) 4P + 15% (3P) 'S 
42% (3P) 4P + 26% ('D)'P + 21% (3P) 'S 
71% (3F) 4D + 13% ('D) 'P + 11% (3P) 4D 

50% ('P) 4D + 16% (3P) 'S + 9% ('S) 'P 
39% (3P) 'S + 33% ('P) 4P + 23% (3P) 4D 

89% ('S) 'P + 3% (3P) 'D + 3% (3P) 4P 
56% (3P) 'D + 12% (3F) 'D + 10% (3P) 4S 
31% ('D) 'D + 26% ('P) 'P + 24% ('D) 'P 
56% (3P) 4P + 17% (3P) 4S + 8% ('F) 'D 
55% (3F) 4D + 22% (3F) 'D + 12% (3P) 4D 

49% (3~) ZP + 17% ('D)~D + 12% (3~) ZD 
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Table IV. Continued 

E (Obs) E (Calc) difY LS-composition 

205 71 1.8 
195716.1 
194263.2 
190 987.8 
175 839.8 

J = 512 
233 168.5 
227935.6 
220 744.9 
216 397.1 
214 387.4 
207 333.9 
204 720.9 
196 152.8 
191 516.9 
184 033.0 
170473.6 

J = 712 
228 256.2 
225 818.9 
216704.6 
209 856.0 
206 193.4 
203 069.9 
197 134.0 
192 575.6 
182 479.5 

J = 912 
221 932.2 
215 369.6 
206 555.3 
202 263.2 
190 882.5 

J = 11/2 
226 320.5 
210 146.1 

205 845.0 
195 930.2 
194328.7 
190993.5 
175 810.6 

233 048.2 
227 793.8 
220 903.4 
216358.2 
214417.6 
207 185.0 
204 759.4 
196 126.5 
191 421.4 
184006.4 
170 604.5 

228 321.0 
225 695.7 
216 667.6 
209 848.4 
206 169.7 
203 167.1 
197076.8 
192470.3 
182441.2 

221 965.5 
215 383.2 
206 534.4 
202 313.5 
190 857.8 

226 302.9 
210206.3 

- 133.2 
-214.1 
-65.5 
- 5.7 
29.1 

120.2 
141.7 

- 158.5 
38.8 

148.8 
-38.5 

26.2 
95.4 
26.5 

- 130.9 

- 30.2 

- 64.8 
123.1 
36.9 
7.5 

23.6 
-97.2 

57.1 
105.2 
38.2 

-33.3 
- 13.6 

20.8 

24.6 
- 50.3 

17.5 
- 60.2 

36% ('P)"S + 21% ('D)'P + 19% ('D)'D 
37% (3P)4D + 24% ('P)"S + 12% ('P) 'P 
35% (3F)4F + 25% ('F)"D + 18% (3F) 'D 
32% ('P)"D + 18% ('D)'P + 15% ('D)'D 
50% ('F)"F + 31% ('F)'D + 9% ('F) "D 

59% ('G)'F + 14% ('F)'D + 9% ('P) 'D 
30% ('G)'F + 29% ('P)"P + 18% (3P) 'D 
28% ('D)'D + 25% (3P)zD + 21% ('F) 'D 
42% (3P)4P + 24% ('D)'D + 22% ('P) "D 
29% ('F)'D + 21% ('P)"D + 18% ('F) "D 
33% ('D)'F + 25% ('F) 'F + 20% (3P) "D 
22% ('F) 'F + 16% ('F)"D + 15% ('D) 'F 
24% ('F) 'F + 21% ('F)"F + 20% ('F) "D 
20% ('F)"G + 19% ('F)"F + 15% ('D) 'F 
44% (3F) "F + 20% (3F)zD + 19% ('F) "D 
63% ('F)"G + 19% ('F) 'F + 12% ('D) 'F 

45% ('G)'F + 18% ('G)'G + 11% ('P) "D 
38% ('D)'F + 32% ('P)"D + 8% ('G)'G 
32% ('P)"D + 17% ('F) 'F + 15% ('F) "D 
25% (3F)4D + 18% ('P)"D + 16% ('F) 'G 
21% ('F)'G + 18% ('D)'F + 17% ('F) 'F 
44% ('G)'G + 32% (3F)4F + 16% ('G) 'F 
34% ('F)'G + 16% ('F)"G + 15% ('F) "D 
33% ('F)"D + 31% ('F)"F + 14% ('F) 'F 
72% ('F)"G + 10% ('F) 'F + 9% ('F) 4F 

44% ('G)'G + 35% ('G)'H + 14% (3F) "F 
58% ('F)'G + 20% ('F)"F + 19% ('G)'G 
42% ('F)"F + 34% ('G)'H + 11% ('F) 'G 
58% ('F)"G + 18% ('G)'G + 16% ('G)'H 
36% (3F)4G + 21% (3F)4F + 19% ('F) 'G 

90% ('G)'H + 10% ('F)"G 
90% ('F)"G + 10% ('G)'H 

Table V .  Fitted and calculated parameter values in the 5d3 + 5d26s + 5d6s2 system 
of os V I  

Parameter Fitted vahe Cowan LSFIHF MCDF LSFIDF 

5d' 
Ea, 28543.4 (2.4) 
0' 6737.9 (4.0) 8050.2 0.8370 8012.2 0.8410 
0; 4416.2 (2.6) 5429.5 0.8134 5406.1 0.8169 

EB 80.0 (2.7) 
Ea 94.5 (2.0) 

T2 0.042 (0.10) 
T3 -0.027 (0.10) 
T4 0 
Cd 4546.3 (2.9) 
A,  21.6 (2.4) 
A3 2.4 (1.6) 
A4 4.2 

A6 11.7 (1.3) 

T1 -0.324 (0.10) 

A5 4.3 (1.7) 

A' 2.0 
A1 - 1.8 

A0 - 1.6 

5d26s 
E," 120814.8 (3.1) 
0' 6861.3 (4.9) 
0; 45 11.4 (4.9) 
E ,  87.7 (3.7) 

4704.5 0.9664 4282.5 1.0616 
30.8 
5.7 
8.4 
8.7 

12.6 
- 3.5 

3.9 
- 3.2 

95504 0.9662" 
8209.8 0.8357 8175.0 0.8393 
5525.2 0.8165 5504.2 0.8196 
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Table V. Fitted and calculated parameter values in the 5d3 + 5d26s + 5d6s2 system 
of os VI  

Parameter Fitted value Cowan LSFJHF MCDF LSFIDF 

86.0 (2.3) 
4776.8 (2.8) 

E, 
cd 
A, 20.9 
A3 2.4 
A4 4.2 
4 4.2 
A6 11.3 

A1 1.9 

cds 3209.2 (3.5) 

A,o 43.5 (2.3) 

5d6sZ 

A1 - 1.7 

A ,  - 1.5 

T,, -22.3 (4.4) 

As, - 1.0 

E," 229325.0 
Id 5008.0 

R2(dd, ss) 20255.0 

Sigma = 10.7cm-' 

R'(dd, ds) - 22248.0 

Rz(dd, ds) - 222 12.0 

4919.4 0.9710 4508.5 1.0595 
29.8 
5.9 
8.8 
8.6 

11.9 
- 3.5 

3.8 
-3.2 

3922.3 0.8182 3914.9 0.8197 

56.2 
- 1.0 

112700 0.963b 
5136.4 0.975 4734.8 1.058 

- 27132.0 0.82 - 27094.7 0.82 
24700.9 0.82 24832.0 0.82 

-27088.7 0.82 - 27290.5 0.81 

a As LSF/HF is used (E(5d3)-E(5d'6s))/HF. HF is the differences of the calculated total energies using 
the Hartree-Fock program of Cowan. 

As LSFJHF is used (E(5dz6s)-E(5d6sZ))JHF. 

Table VI. Fitted and calculated parameter values in the 5d26p configuration of Os VI 

Parameter Fitted value cowan LSFJHF MCDF LSFIDF 

208638.4 (16.0) 
6954.9 (36.0) 
4518.2 (37.5) 

105.3 (35.0) 
66.0 (32.2) 

4864.0 (18.0) 
21.6 
2.4 
4.2 
4.3 

11.7 
- 1.8 

2.0 
- 1.6 

3106.5 (26.9) 
2539.3 (30.7) 
1390.9 (29.5) 
180.0 (23.3) 

13784.0 (35.9) 
-39.4 (35.0) 

- 174.1 
- 4.9 

0 
51.9 

126.4 
0 

65.2 
0 

311300.0 
5055.0 
3160.0 

181648 0.991° 
8251.7 0.843 8219.8 0.846 
5550.0 0.814 5530.3 0.817 

4971.5 0.978 4628.6 1.051 

3748.3 0.829 3696.3 0.840 
3304.4 0.768 3278.6 0.775 
1665.2 0.835 1628.1 0.854 

12460.7 1.106 12814.3 1.076 
- 148.9 
-27.4 
-39.9 

44.5 
232.4 
- 8.9 
77.1 

-16.1 

106270 
5178.6 
3904.0 

0.97b 
0.98 4850.1 1.04 
0.81 3908.3 0.81 
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Table VI. Fitted and calculated parameter values in the 5d26p conjguration of Os  V I  

Parameter Fitted value cowan LSFIHF MCDF LSFIDF 

A,, 57.0 51.5 
c, (dP) 3150.0 3896.0 0.81 3841.9 0.82 
c2 (dP) 2338.0 3359.4 0.70 3335.5 0.70 
c, (dP) 1462.0 1676.3 0.87 1667.6 0.88 

CP 14969.0 13575.6 1.10 13914.6 1.08 
CSP 12708.0 15689.0 0.81 15581.7 0.82 

R2 (dd, ds) -22106.0 - 26959 0.82 - 27083 0.82 
R2 (dP, SP) -21 150.0 -25789 0.82 -25554 0.83 
R' (dP, PSI - 18527.0 - 22594 0.82 -22397 0.83 

A,, (5P) - 783.0 - 783 

6s26p 
E," 431000.0 123817 0.97= 
CP 16200.0 14666.8 1.10 15252.9 1.06 

R2 (dd, ss) 20160.0 24584 0.82 24717 0.82 
R2 (dP, SP) -21400.0 - 26099 0.82 - 25909 0.83 
R' (dP, PSI - 18660.0 - 22757 0.82 - 22503 0.83 
Sigma = 1 0 7 ~ ~ 1 - '  

a As LSF is wed the difference between the E, of the 5d26p and the 5d3 codguration, for H F  the 
difference of the total energies of these configurations, as calculated by Cowans programs. 

The values are taken from the difference between the 5d6s6p and the 5d26p codguration. 
' The values are taken from the difference between the 6s26p and the 5d6s6p configuration. 
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