Journal of Research of the National Bureau of Standards

Vol. 61, No. 5, November 1958 Research Paper 2908

The Second Spectrum of Ruthenium (Ru 1)

Allen G. Shenstone! and William F. Meggers

Wavelengths and estimated intensities of 2,227 spectral lines characteristic of singly

ionized ruthenium atoms are presented.

The wavelengths range from 1054.684 to 6371.29 A.
The Zeeman effect has been investigated for 488 lines ranging from 2323 to 4010 A.

Analysis

of these basic data of Ru 1r has resulted in the classification of 1,633 lines as transitions

between 68-even, and 140-odd energy levels.

into designated spectral terms and assigned to electron configurations.
All the terms from the 4d7 configuration have been

arise from 4d7, 4d 5s, and 4d’ 5s2.

found, and 4d7 a*F represents the ground state of Ru 1r.

All but three of these levels have been grouped

The low-even terms

From two members of the 4d® nséD

series a limit, 135200 em™1, has been calculated which indicates a principal ionization potential

(I. P.) of 16.76 electron volts for Ru* ions.

As far back as 1930 [1]* an analysis was under-
taken of the first spark spectrum of ruthenium,
element number 44. Although the fundamental
multiplets were easily found, the complexity of the
spectrum made further work unrewarding until
more complete and accurate measurements could
be made. In 1955 [2] Kessler and Meggers pablished
new measurements, and in 1952 Meggers measured
Zeeman effects on plates taken at the Massachusetts
Institute of Technology with their large-field magnet
and high-dispersion spectrographs. In addition,
the spectrum was photographed on the Princeton
vacuum instrument to provide wavelengths from
500 A to 2200 A. This instrument uses a 30,000
line per inch grating of 2m radius of curvature in
a normal incidence mounting. All of the measure-
ments of wavelength were made from spectrograms
of the spark, a source which is not altogether satis-
factory for first-spark spectra.  For instance,
Dobbie’s [3] excellent analysis of Ferr was made
entirely from the polar lines in an arc. Therefore,
some further observations were made with such a
source, and a considerable number of lines were
found in the longer wavelength region which were
not observed in the spark. All of the arc and spark
photographs were made with buttons of pure com-
pressed ruthenium powder. The metallic impurities
were very faint and easily eliminated. In the
vacuum region the gas and carbon lines, which
are always present, were used as standards. In
that region the differentiation of stages of ionization
was made from an examination of the polarity of
the lines on a number of plates. In some cases, it
was even possible to distinguish lines due to the
lowest levels from those due to levels only 20000
cm ! higher.  As usual, lines due to transitions from
high even levels to intermediate odd levels are very
wide and displaced from the position they occupy in
an arc source.

Although the Zeeman effect on ruthenium lines
was photographed and machine-measured at the
Massachusetts Institute of Technology in 1940 only
the results for Ru1 were exploited and published

1 Present address: Palmer Physical Laboratory, Princeton University, Prince-
ton, N. J.
2 Figures in brackets indicate the literature references on page 378.

[4]. In 1949 new Zeeman spectrograms of ruthen-
ium were made at the Massachusetts Institute of
Technology but the magnetic field intensity did not
exceed 80,000 oersteds.  Because some of the earlier
spectrograms were made with higher field intensities
which greatly enhanced Rurr, the best of these
(Z-74) were loaned to the National Bureau of
Standards where they were hand-measured and com-
puted. A field intensity of 88,200 oersteds was
derived from the magnetic splitting of impurity lines
(Mg 11 2795.53 and 2802.60 A, Cur1 3247.54 and
3273.96 A, Ag 1 3280.68 and 3382.89 A, and Ca 11
3933.66 and 3968.47 A).

The Ruir lines were easily distinguished from
Rur by comparing the total intensities of the Zee-
man patterns with the intensities in the central
comparison spectrum produced without the magnetic
field; the Ru 11 lines were greatly enhanced by the
magnetic field. In addition, the fully recorded
and resolved patterns of Ruir lines were recognized
by their types 4, 5, and 6 characteristic of even
multiplicities according to Back and Landé [5].
Type 4 exhibits two symmetrically least-displaced

p-components of equal intensity, and the two
strongest n-components are also least displaced,

when the level with the larger o/ has the smaller ¢.
Type 5 occurs when the larger ./ has the larger g,
in which case the two strongest n-components
exhibit the maximum displacement. Type 6 is
produced by levels with equal / but unequal ¢, in
which case the strongest p-components show the
largest displacement, and the strongest n-com-
ponents an average displacement. The observed
g-factors given to 3 decimals in tables 1, 2, and 5
are the average of all calculations from resolved
patterns, indicated in table 6 by Ag. Only the
displacements of maximum intensities of unresolved
patterns on the MIT spectrograms were measured,
and the types noted. Then after such a line was
classified it was often possible to calculate a g-factor
for one level if the other one is known. In many
type 6 patterns the over-all width (w; of the un-
resolved p-components was measured so that g¢-
values could be calculated for both energy levels
when their J-values were fixed by the classification;
in these cases the Ag (in table 6) is inclosed in
parentheses and the g-factors are given to two deci-
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mals. For a few levels, the g-values were caleulated
to two decimals from unresolved patterns on plates
taken 30 years ago at Princeton, according to a
procedure described by Shenstone and Blair [6].

As remarked above, the lowest multiplets were
tfound many years ago; but even after the new
wavelength measurements were made and Zeeman
effects observed, it still proved very difficult to brealk
into the higher groups of terms. This was surprising
since in a spectrum of this kind, one expects many
intersystem and interfamily lines. There are many
such combinations but few of them are with the sex-
tet system. In point of fact, the strongest inter-
family combinations with that system are in the long
wavelength region where the lines can be observed
only at the poles of the arc. This was unfortunately
discovered after the analysis was practically complete.

The break into the higher quartet terms was made
through a search in the Schumann region for the
differences occurring in the low *F term. From such
differences the usual square array was built up, though
the work was not made any easier by the fact that
great reliance was placed on a comparison with Fe 1.

TaBLE 1.

Only after a very arduous numerical analysis was it
possible to assign term designations to the even levels
and a reasonable identification of odd levels was im-
possible until the analysis was nearly complete. A
warning must be given against too great reliance on
the names chosen. The levels are so mixed in charac-
ter that the most that can be hoped is that designa-
tions have been selected which correspond to the
particular Russell-Saunders type that is the chief con-
tributor to each level. The terms of 4d” and 4d°(°D)5s
are the most reliably named because they are reason-
ably pure. The remaining even levels are in general
less pure the higher they are.

The names of the odd levels are considerably less
reliable than those of the even levels. The levels were
found chiefly by the numerical analysis mentioned
above, assisted by rough predictions of position and
intensity of combinations. Because the spectrum
Te 1, isoelectronic with Ru 11, is only partially ana-
lyzed [7], the chief reliance had to be on the homolo-
gous spectrum Fe 11 [8] tor predictions of position.
Unfortunately, the correspondence is much rougher
than was expected.  For instance, the terms a *H and

Even levels of Ruir

| | [ | |
Configuration | Desig- ./ Level g(obs) g(Landé) ‘ Configuration | Desig- ./ Level g(obs) g(Landé)
nation ‘ ;‘ nation | |
N | i S | B R
| ‘ 1 } [
L7 a ‘F 414 | 0.0 ___ | 1.333 || 4d'GG)5s [ aG | 5)% 20018. 6 | 1.232 1. 273
4d” a ‘F | 3% 1523. 1 - | 1.238 4d5(3P)5s ‘ b ‘P 115 29091. 0 | 1. 646 1. 733
4d7 a 1 214 | 2493. 9 _ 1. 029 4d5(3Gi)5s | a ‘G | 4% 30099. 6 | 1.167 | 1. 172
4d? a ‘F 114 3104. 2 _ | 0.419 4d°3G)ds | a 4G | 2% 30293. 3 | 0. 651 0. 571
4d7 oy P 214 | 8256.7 | L.57 | L 600 4d°(3G)5s a ‘G | 3% 30439. 5 | 1. 021 0. 984
4d" | a ‘P 114 | 8477, 7 | 1.68 | 1.733 4d°(*P)5s | b 4P | 0% 30489. 3 | 2.541 | 2. 667
4d5(’D) 5s | a D 115 9151. 4 | 1.53 | 1.556 4d5(3H)bs | b 2H | 5% 32623.0 | 1.065 | 1. 091
4d7 | atP | 0% | 9373. 9 | 2. 60 2. 667 4d53H)5s | b 2H | 4% 32686. 7 | 0.955 | 0. 909
4d(*D) bs a D | 3% | 10150. 4 | 1.576 | 1.587 | 4d(3D)5s b 4D | 1% 32888. 4 1.200 1.200
4d8(5D) bs a ‘D | 2% | 10851.7 | 1.641 | 1.657 | 4d°(GCD)5s b 1D ‘ 0% 32960. 8 | 0. 138 | 0. 00
l | ‘
4d7 a G 415 10860. 9 | L 111 | 4d5GD)5s b D | 2% 33018. 8 | 1.338 1. 371
4d8(°D) 5s a ‘D | %] 11303. 8 | 1.843 | 1.867 | 4dt(3D)5s (D) ‘ 3% 33332. 7 | 1.397 1. 429
1ds(5D) 5s a D | 0% 11604. 0 | 3. 271 3.333 || 4d'(*P)5s b 2P 1% 33734.8 | 1.185 1. 333
4d7 a G | 3% 12293. 4 ~ | 0.889 || 4d'(*F)5s b 2F | 3% 34038. 3 | 1. 083 1. 143
4d7 a P 1% 12956. 6 . 1. 333 4d7 [ b2D | 1% 34793. 1 | 0. 965 | 0. 800
A a 2D 2% 14581. 2 I 1. 200 4d7 b 22D | 2% 34829. 3 | 1.102 | 1. 200
4d’ | aH | 5% 14663. 4 - 1. 091 4d°(3F) bs h 2F | 21 35298. 4 | 0. 945 0. 857
4d7 a 2P 0% 14799.5 | 0. 667 4d5 5s? atS |2% 35857. 6 _ 2. 000
| 4dT a ?H 4% 16125. 0 - 0. 909 4d5(T) bs a 21 6% 35939. 6 | 1. 06 il (07T
| 4d7 a?D |1} 17017. 6 R 0. 800 4d53G)5s [ b2G | 4% 36016. 0 | 1. 067 . 111
| 4d5(°D)5s a ‘D | 3% 19378. 7 | 1. 402 1. 429 4d(3P)5s ! b 2P 0% 36095. 0 | 0. 875 0. 667
| 4d8(°D)bs a‘D | 2% 20515. 0 | 1. 337 1.371 || 4d°('1)5s a? 5% 36229. 7 | 0. 93 0. 923
| 4d°(°D)5s a 4D 1% 21246. 4 | 1. 188 1.200 | 4d¢GG)sds b 2G | 3% 36515. 8 | 0. 885 0. 889
4d7 | @ A0 2% 21557. 8 | 0. 863 | 0.857 || 4d'(1G)5s c 2G| 4% 37433.0 | 1. 078 1. 111
4d(°D) 5s | @D | 0% 21645. 6 | 0. 015 0. 000 4d5(13)5s | ¢ G | 3% 37981. 5 | 0. 942 0. 889
|
4d’ | a F 3% 22289. 0 | 1. 138 1. 143 4d°(3D)5s c 2D | 2% 38981.8 | 1.18 1. 200
4d5(3H) 5s a*H | 6% 25952. 2 | 1. 235 1, 231 4d°(3D)5s c?D | 1% 39711.9 | 0. 797 0. 800
4d(3H)5s a‘H | 5% 26109. 4 | 1. 16 1. 133 4d8(18)5s a 28 0% 40226. 2 | 1. 800 2. 000
4d°(3H)bs atH | 4% 26118.4 | 1. 08 0. 970 4d°(1D)5s d? 1% 42750. 1 | 0. 803 0. 800
4d5(*H) 5s a*H | 3% 26468. 0 | 0. 759 | 0. 667 4d°(1D)5s d?D | 2% 43609. 9 | 1. 216 1. 200
| 4d°(3P)5s b P 214 26911. 4 | 1. 578 1. 600 4d(°D)6s e D | 4% 84510. 9 I 1. 556
’ 4d°33F)5s b 4F 414 27544. 6 | 1. 200 1. 333 4d(°D)6s e ‘D | 3% 86440.4 | _____ 1. 429
| 4d°(3F)5s b 4F 314 27948.8 | 1. 091 1. 238 4d5(°D)6s e ‘D | 2% 87523.4 | _____ 1. 371
| 4d'CGF)5s b 4F 214 28138. 8 | 0. 941 1. 029 '
| 4d°(3F)5s b 4F 1% 28495.3 | 0. 420 | 0. 419 4d85Dy (Ruarr) Limit 135200 - | __._: Sy 1
‘ I
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TaBLE 2. Odd levels of Ru 11

Configuration | Desig- | J Level g(obs) | g(Landé) | Configuration | Desig- | J Level g(obs) | g(Landé)
nation nation

4d5(GD) 5p 20D | 4% | 46471.0 | 1.530] 1. 556 4d5¢G)5p x 4F° | 4% |  67900.9 | 1.19| 1.333
4d5(3D)5p 2 0D° | 3% | 46711.5 | 1.569] 1. 587 4d5(F) 5p y 4G | 215 | 67946.6 | 0.689 0.571
4dS(°D) 5p z 6D° | 215 47285. 1 1. 634 1. 657 4d5(F)bp z 4D° | 0% 68096.9 | 0.385 0.000
4d5(D)5p 20D° | 1% | 47708.6 | 1.840| 1.867 4d5(H) 5p 2 2HC |41 |  68120.3 | 1.015 0.909
4dS(°D)5p z SD° | 0% 47983.8 | 3.280| 3.333 4d5(*F)5p z ‘D° | 3% 68229.3 | 0.955 1.429
4d5(5D) 5p z SF° | 51 50758.3 | 1.44 | 1.455 4d5(F)5p y 2G° | 8% 68265. 6 1. 028 0. 889
4d5(°D)5p z 0F° | 41 50845. 3 1. 42 1. 434 4d°(3G) bp z 4G° | 5)% 68328. 3 1. 152 . 273
4d5GD)5p 2 OF° | 3% | 508625 | 1.457 1.397 Ad5(P)5p 22P° | 1% | 68445.8 | 1.160 1.333
4d5(°D)5p z 8F° | 214 51179. 7 1. 312| 1.314 4d5(3P)5p y 4D° | 214 68773. 9 1. 308 1. 371
4d5(3D) 5p z2 OF° [ 1% | 51317.0 | 1.058 1.067 4d5(G)5p z4G° |43 | 68906.5 | 1.17 | 1.172
4d5(3D)5p z 0F° | 0% 51380. 1 |—0. 62 |—0. 667 4d5(3G) 5p z 4G° | 2% 6905. 8 0. 706, 0.571
4d5(°D)5p z P° | 3% 51548.8 | 1.580| 1.714 4d5(3F)5p y 2G° | 4% 69180. 8 1. 058 1. 111
4d5(°D) 5p z P° | 214 52820.3 | 1.835 1.886 4d5(3G) bp y ‘H® | 614 69311. 1 1. 180| 1. 231
4d5(°D)5p z ‘F° | 41 52964. 4 | 1.346| 1.333 4d5(*G)bp x 4F° | 3% 69404. 1 1. 059 1.238
4d5(°D) 5p z 1D° | 3% 53317. 1 1. 391| 1.429 4d5(3P)5p z 2P° | 0% 69439. 5 0. 829 0. 667
4d5(°D)5p z SP° | 1% 53685. 2 | 2.365 2.400 4d5(3G)bp z 41G° | 3% 69552. 5 1. 00 | 0. 984
4d5(GD) 5p 24D° | 2% |  54065. 4 | 1.348 1.371 4d5(3G)5p yAHC |45 | 69612.9 | 0.99 | 0.970
4d5(°D)5p z {F° | 3% 542256. 6 1.274| 1.238 4d5(3G)bp z 4F° | 1% 69619. 9 0. 648 0. 400
4d5(>D)5p z 1D° | 1% 54663. J 1. 145/ 1. 200 4d5(3G) bp x 4F° | 2% 696/6. J 0. 99 1. 029
4d5(’D)5p z ‘F° | 24 54794.3 | 1.077 1.029 4d5(3G)5p y *H° | 51% 696.6. 9 1. 108 1.133 |
4d56D)5p 24D° | 0% | 54981.5 | 0.011 0.000 1d5GG)5p y 4HC | 3% |  69655.5 | 0.797 0.667 |
4d(°D)5p z ‘F° | 1% 56224. 2 0.468 0.400 | __ __ _____ 1° | 1% 70150.% 1. 209 -
4d°(°D)5p z 4P° | 21 55695.2 | 1.570/ 1. 600 4dS(3F) d5p y 2D° | 2% 70571. 9 1. 157| 1. 200
4d5(*D)5p z 1P° | 1% 56664. 9 1. 708 1.733 4d5(3F) 5p y 2D° | 1% 70779. 6 0. 744, 0. 800
4dS(°D) 5p z 1P° | 0% 57263. 8 2. 648/ 2. 667 4d5(3P)4p z 28° | 0% 71036. 3 2. 046| 2. 00
4d5(3P)5p z 18° [ 1% 62446. 1 1. 798 2. 000 4d°(*D)5p 2 4P° | 21 71114. 8 1. 247, 1. 600
4ds(3H) 5p z ‘H° | 3% 62526. 6 0. 961 0. 667 4d°(3G) bp y 2H° | 5% 71202. 9 1. 32 1. 091
4dS(3H)5p z ‘H° | 4% 62906. 8 1. 024/ 0. 970 4d5(3G) bp y 2F° | 214 71598. 7 1. 193] 0. 857
4d5(3H)5p z {H° | 5% 63307. 7 1. 068 1. 133 4d5(1T) 5p z 2K° | 6% 71798. 3 0.91 0. 933
4d°(H)5p 2z 4G° | 5% 63518.5 | 1.24 | 1.273 4d5(3D)5p z 1P° |14 71866. 1 1. 567 1.733
4d5(3H) 5p z ‘H° | 6% 63588. 2 1. 14 1. 231 4d5(3G)bp y 2H° | 4% 5. 4 0. 96 0. 909
4d5(3P) 5p y 4P° | 214 63797. 6 1. 295 1. 600 4d5(3G)bp y 2F° | 3% L8 1. 121 1. 143
4dS(3H)bp z 1G° | 44 63851. 3 1. 136| 1.172 4d°(3D)5p x 2F° | 3% .6 1. 14 1. 143
4d53H) b5p 2z 1G° | 3% 63941. 2 0. 978 0. 984 4d5(*D) 5p wiF° [ 114 3.5 0. 490, 0. 400
4d°(3H) 5p z 4G° | 214 64025.3 | 0.646) 0.571 4d5 5s(’S)5p | y P° | 1% L7 | 249 | 2.400 |
4dS(GH) 5p z 4I° | 4% 64385. 3 . 959 027 || . 2° | 1% . 0?7 1. 34 -
4dS(3F)5p y ‘F° | 2% 64463. 8 1. 022| 1. 029 4d°('T) 5p z 2K° | 714 . 0 1. 07 1. 067
4d5CF) 5p y ‘F° | 3% 64748.8 | 1.045 1.238 4d5 5s("S)bp | y ¢P° | 214 . 8 1. 712 1. 886
4dS(3F) 5p y ‘F° | 1% 64921. 6 0. 428/ 0. 400 4d°(3D) 5p wiF° | 214 ), il 0. 984 1. 029
4dSGH) 5p z :G° | 3% 656212. 9 1. 032 0. 889 4d°(*D)5p wiF° | 3% . 1 1. 32 1. 238
4d5GP)5p z :D° | 2% 656244.7 | 1.324] 1.200 4d53D)5p z 4P° | 0% 73195. 4 1. 749 2. 667
4d5GH)bp z4I° (7% 65259. 8 1. 205/ 1. 200 4d5 55(’S)5p | y ¢P° | 3% 73218. 2 1. 87 1. 714
4d5(F) 5p y ‘F° | 414 65326. 7 1. 152 1.333 4d5(3D)5p wiF° | 4% 73218. 3 1. 28 1. 333
4d(H)5p z 4I° | 5% 65472. 1 1. 046/ 0. 965 4d5(3D)dp wiD° | 21 73284. 0 1. 301 1. 371
4d5(:P) 5p y ‘P° | 1% 65508. 1 1. 85?| 1.733 4d5(3D)dp wiD® | 1% 73315. 7 1. 214| 1. 200
4dsGH)5p z 2[° | 6% 65546.5 | 1.14 | 1.077 4d5('1) 5p x 2H° | 4% 73363. 4 | 0.96 | 0.909
4d5GH)5p z 2G° | 44 65776. 1 0.991] 1.111 4d(D)bp wiD® | 0% 73750. 0 0. 552/ 0. 000
4dS(F)5p z 2F° | 314 66012. / 1. 199 1. 143 4d5(3D)5p z 2G° | 3% 73810. 0 1. 114/ 0. 889
4d¢GH)5p z 4° | 6% 66198. 6 | 1.09 1. 108 4dS(11)5p z 2H° | 5% 73950. 6 1. 07 | 1.091
4d5GH) 5p z 2[° | 5% 66249.3 | 1.04 | 0.923 4d(3G) 5p z 2G° | 44 74046.7 | 0.809] 1.111
4d5(P)5p y 4D° | 3% 66338. 0 | 1.343 1.429 4d(3D)5p z 2D° | 114 74692.2 | 0.87 | 0.800
4d5(3P)5p y 4D° | 0% 66633. 3 | 0.789 0.000 4d(3D)5p w*D® | 3% 74694. 0 1. 134] 1. 429
4d5CF)5p z 4D° [ 214 66651. 0 1. 279 1. 371 4d5(3D) bp z 2D° | 214 76117. 4 1. 20 1. 200
4dS¢F)5p z 2F° | 214 67099. 3 | 0.855 0.857 4d5(1G) 5p w2G° | 414 76346. 3 1. 03 1.111
4dSGF)5p z 4D° [ 1% 67103.0 | 1.187 1. 200 4d°(1G) 5p w2G° | 3% 76431.7 | 0.913 0. 889
4dS(F) 5p y 1G° | 4% 67165. 3 1. 158 1.172 4d°(1G) 5p w2H® | 5% 76662. 1 1.08 | 1.091
4dS(3H) 5p z 2H° | 5% 67501. 4 | 1.13 1. 091 4d5(1T) 5p y 2I° | 6% 75789.6 | 1.08 | 1.077
4d°CF)5p y 1G° | 5% 67601. 7 | 1.166/ 1.273 4d°('T) 5p y 2I° | 5% 76925. 4 | 0.98 | 0.923
4dS(3F)5p y 4G° | 8% 67646. 1 1.02 | 0.984 4d°(1G) bp w2H® | 4% 76389.0 | 0.93 | 0.909
4d5(3P) 5p y ‘D° | 1% 67900. 1 1. 234 1. 200 4d5(1G) 5p w2F° | 3% 76977.6 | 1.14 | 1.143
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TABLE 2.

Odd levels of Ru i—Continued

Configuration | Desig- | J Level g(obs) | g(Landé) | Configuration | Desig- | J Level g(obs) | g(Landé)
nation nation
4d5(1D) 5p y?P° | 114 | 77292.7 | 1.291 1.333 4d5 5s(’8)5p | = OP° | 2% | 90829.9 | _____ | _____
4d°0D)5p | w2De | 2% | 77819.1 | 1.068 1.200 4d355(8)5p | = OP° | 1% | 91503.7 | |
4d5('D) 5p w?2D° | 134 78617. 3 0. 87 0. 800 4dé (B’F)5p? | v 4D° | 3% | 95824.8 | . ___ | _____
4d°(D)5p | v 2F° | 21| 791148 | 0.96 | 0.857 | 4d®F)5p? | wiGS | 2% | 957134 | _____ | _____
______________ 3° | 3% 79503.7 | 1.033] _____ 4d8(B*F)5p? | wiG° | 3% 96109.3 | - ___ I
4d5(1D)5p v 2F° | 3% 79804.0 @ 1.046/ 1.143 4d8(B3F)5p? | v *D° | 1% 96349.7 | _____ | _____
4d5 5s(58)5p | wiP° | 214 81721.7 | —____ | . 4d8(B3F)5p? | wiG° | 4% 96501.7 | _____ | .
4d5 5s(58)5p | wiP° | 114 82239.6 | _____ | _____ 4dS(B3F) 5p? w4G°® | 5% 96722. 4 | —_—__ | ____
4d5 5s(58)5p | wiP° | 014 82650.8 | _____ | _____ 4d5(b*F) 5p? v 2G° | 3% 102865. 4 | - __ | _____
4d5 5s(58)5p | = SP° | 3% 90165.8 | _____ | _____ 4d8(b*F) 5p? v 2G° | 4% 108484. 2 | _____ | _____
4d6 5Dy(Ru 1) Limit___ -~ 135200
TasreE 3. Ruir
Configuration
1s2 252 2pb 3s2 3pb Observed Terms
3d10 452 4pb+
v
a ‘P a*F
4d7 a?P a?D a?F a2G a?H
bD
445 5s2 a %S
ns (n>5) np (n>5)
5D 6pe 6D°  z 6F°
45 D) nw { @ 64D Sape o 4De 5 4F°
‘H 1G° {He z4I°
4ds CH) nx { Z2H Z 2(3° i 2F° zzlo
b 4P 480 4 4P° 4 4D°
b 4F 4D° 4F° 1G°
4d° (CF)na { 2F Z 2])° g 2° g 2(3°
G ) O 1G° 4H°
48 (OCnz { e y 2F° 7 2G° y oHO
b4D 4p° 1D° & O
445 3D) nzx { ¢ 2D * ;;v 2])° ;:D 2f°
4d8 (1) nx a?l x ?H° y2I° z2:K°
4d5 1G)nx ¢ G w?F° w?G° w?2H°
4ds (1S)nx a’S
445 (D) nx d?D y 2P° w?2D° » 2F°
iT)° 410
405 (b 3F)5p { v ‘D g4
4d5 5s("S)nx y ¢P°
4d5 5s(58)nx { v :1;0
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Tasre 4. Numbers of levels of each J-value of the structure
4df 5p below 80000 e¢m~!
No. of levels Jf= | »! 615| 5%| 415| 31| 214| 114| 0%
[ N I S S
| | } | “

1 Predicted____ | 2| 6 13 20 25 26 23 14
| Identified 2| 6/ 13/ 20 25 24| 20| 10

Observed (not identi- ‘ ‘ \

l e . == eee| o] 2o |

b *F have quite regular intervals in Fe 1t but in Ru 1
they are so irregular that parts of the terms at first
eluded discovery. Figure 1 shows these unusual in-
tervals in the terms a*H, 0*F, 6*P and «*G. Of
considerable assistance, however, was the fact that
the positions of the sextet and quartet terms of d® s in
Fe 11 when multiplied by % give a rather close corre-
spondence with the same terms in Ru 1r.  The differ-
ences between the higher and lower multiplicities
based on the same ion term is greater by an average
factor of about 1.30 in Ru 11.

The naming of the levels was based on relative in-
tensities of combination, on the Zeeman effect, and
on the comparison with Fe 1. The various criteria
were frequently at variance and compromises were
therefore necessary. It will be noticed that hardly
any of the g-values are in close agreement with the
Landé values, and that the values tend to have less
variation from the mean than do the Landé values.
The worst disagreements are for the levels z *D3,, and
y*Dg., and it is quite probable that these levels are
either misnamed or unaccountably perturbed.

In Fe 11 there are known a number of even levels
based on the high terms °F, *P, 'F, 'G from d° in
Fe . A thorough search has been made for the
equivalent levels in Ru 11 without success, although
there remain unidentified a number of lines which
could be combinations of such levels with known
terms. This failure is all the stranger when it is
noticed that some odd terms of this same group have
apparently been discovered. It is possible that the
observations are not sufficiently exhaustive. Some
plates taken at Princeton definitely show a consider-
ably increased number of lines.

Tables 1 and 2, respectively, list all of the known
even and odd levels in order of magnitude, and Table
3 relates them to the atomic structure. The levels
are all given Russell-Saunders names except three
odd levels which are numbered. Table 4 lists the
numbers of 4d® 5p levels to be expected with each
J-value in the region below 80000 ¢cm™'. Tt is satis-
factory that the numbers discovered are so nearly
those predicted, but two diserepancies must be
noted. The most striking is the presence of an extra
level of J=3%. A quite thorough examination of
all the J=3% levels has been made and no one of
them appears in any way spurious or to have been
given an incorrect J-value. The two unidentified
levels of J=1% do not present such a serious prob-
lem since there is room for them numerically even
if they do not fit the names and positions of any of
the missing levels. The J=2% column lacks two
levels, and the J=0% four levels, but the latter fact

is not surprising because such levels are always
difficult to find.

[t was satisfactory to find the 4d° 5s* °S level and
three of its associated P° terms, y,z °P° and w 'P°.
The odd terms are confirmed by strong multiplets
in combination with @ °D, and the °S itself combines
with z °P°. The *P° term of the odd structure was
found from its combinations with «'D in the Schu-
mann region. An unsuccessful search was made
for 4d® 5s("S)5p SP°.

Most of the data in tables 1 and 2 were supplied
in October 1957 for inclusion in Volume III of
Atomic Energy Levels [9], where all the levels are
grouped in spectral terms and the terms themselves
are arranged in order of magnitude of the lowest
level of each. This style of presentation has been
used consistently in Atomic Energy Levels; it has the
advantage of displaying directly the intervals be-
tween levels of terms and thus showing the actual
splitting as well as whether any complex term is
normal, inverted, or partially inverted. Since some
slight revisions of level values, intervals, and g-factors
for Ru 1t have been made during the past year our
final results are shown in table 5 in the same style as
in Atomic Energy Levels [9]. A large majority of
the Ru1r terms are inverted as expected, because
they arise from configurations containing six or
seven type-d electrons, that is, the d-shell is more
than half filled. However, some terms produced by
configurations containing six d-electrons are normal
or only partially inverted, and even d7, expected to
give inverted terms, yields two terms, «?F and
b 2D, that are erect instead of inverted.

For pure LS coupling the intervals in complex
terms are proportional to the larger ./-values defining
an interval. Thus, for 4d” @ *F the intervals should
be proportional to 4.5:3.5:2.5 whereas they are
actually in ratio 4.5:2.9:1.8. Similarly, the in-
tervals between levels of 4d° (°D)5s a °D should be
proportional to 4.50:3.50:2.50:1.50, but their ratios
are observed to be 4.50:3.16:2.04:1.36. The ir-
regular distribution of levels in four 4d° 5s terms is
illustrated in figure 1. The remaining Ru 11 terms
with three or more levels all flagrantly violate the
interval rule. These violations, as well as the
departures of g-factors from the Landé values,
indicate that LS coupling is far from perfect in the
ruthenium ion but nevertheless strong enough to
permit plausible designations of the spectral terms.

The line list (table 6) is given complete although
a considerable number of lines remain unidentified.
The majority of these are in the Schumann region
and many are of large intensity. They probably
have their origin in terms of the 4d® 5s 5p structure,
a few of which have been found. At 1937 A there
is a pair of very strong lines which have been worked
over very completely, but unsuccessfully. In the
longer wavelength region there is a scattering of
unidentified lines of some intensity and even two
with resolved Zeeman patterns. They may be due
to terms built on high levels of 3d° or to terms of
3d° 4s*. A few lines have been remeasured on
plates taken in Princeton on high dispersion and have
been separated into pairs or threes.
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Fraure 1. A plot of four Ru 11 terms from 4d° 5s.

Table 6 contains the measured wavelengths and
estimated relative intensities of 2,227 spectral lines
ascribed to Ru 11 in the wavelength range 1054.684
to 6371.29 A. The wavelengths shorter than 2000
A are valid for vacuum, but the longer ones are
proper for standard air. For purposes of analysis
and interpretation all wavelengths have been con-
verted to vacuum wavenumbers, o, in K (=cm™)
units in column 3. The 4th column contains the
designations of two energy levels (tables 1, 2, 5)
which differ in value by the amount shown in column
3.

For wavelengths greater than 2322 A six additional
columns are required in table 6 to report the Zeeman
data for 488 Ruir lines. Instead of giving all the
observed components of each Zeeman pattern, only
the strongest p- and n-components are reported in
columns 9 and 10, respectively. This information
together with the Zeeman-type numbers [5] in col-
umn 5, and the g-factors in columns 7 and 8 corre-
sponding to the J-values in column 4, permits the
reconstruction of the complete Zeeman pattern.
Actually the absolute values of J and g were first
derived from fully observed and resolved Zeeman

patterns indicated by Ag in column 6. Later, when
many more lines were connected by the usual methods
of interval analysis, most of the unresolved Zeeman
patterns could be interpreted as confirming the
analysis and extending the system of g-factors.
Only a few Zeeman patterns were too unsymmetrical
(us) to be useful. There are only two resolved and
four unresolved Zeeman patterns that appear to
disagree with the classification indicated in column
4. These are marked with asterisks accompanying
the type number; they may be ascribed to errors of
observation in a rich mixture of Zeeman patterns
belonging to Ru1, Ru 11, and to impurities.

The total number of Ru 11 lines classified in table 6
i1s 1,633, and, excepting the spectral range 1054 to
1400 A, there remain relatively few lines of any
importance to explain.

Series Limit. Because only two members of the
4d° ns °D series are known, an accurate limit cannot
be calculated directly because such series usually
obey the Ritz formula

T R

e
<n S/ D
and the constant « is by no means negligible. An
estimate of the value of « is, therefore, necessary and
this can be obtained only by a general comparison of
spectra of both the first and second long periods.
Catalan and Rico [10] have made such a comparison
and they deduce a value of a=4.09x107% With
this value and the correct value of the separation
between a °D and ¢ °D, the limit is at 135200 em™
to the nearest 100 em™, giving an 1. P. of 16.76 v.
In a private communication the late Professor
Catalan furnished a term table of Rhim, a spectrum
isoelectronic with Rutr and Ter. The agreement is
excellent in the parts based on the °D ion, but some
of the 4d™ terms and many of the high odd and even
terms show a considerable deviation from the posi-

tions which would be predicted from our analysis
of Ruir.
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TaBLE 5. Terms and intervals of Ruir

Configuration ‘ Desig- | J !‘ Level Interval | Obs. ¢ | Configuration | Desig- | J Level Interval | Obs. ¢
‘ nation nation
4dr ‘ a'F |44 0.0 4d5(3G) 5s b G | 4% | 36016.0 | 1. 067
; 3ig| 15231 15231 31| 36515.8 | 9981 (885
; 2l | 2493.9 | "o g
‘ 1% | 3104.2 : 4d5(1G) 5s G | 4%|37433.0 | _ 0 .| 1078
315 | 37981. 5 : 0. 942
A atP | 2%| 8256.7 | 49 o| 157 )
‘ 14| 8477.7 | “Zoro | 1.68 4d5(3D) 5s c D |24 389818 | o0 | 118
g 0% | 9373.9 : 2. 60 11 | 39711. 9 : 0. 797
4d5GD)5s | a D | 41| 9151.4 _g00.0| 153 4d8(18)5s as | 0% | 40226.2 1. 800
‘ 15| 10150. 4 | 297 1. 576
| = ~701.3 | 1o
‘ 214 | 108517 | — {0 7 | 1641 4d5(1D) 5s d D | 1% | 42750. 1 8595 | 0-803
‘ 135 | 11303 8 | o085 | 1 849 215 | 43609. 9 : 1. 216
0% | 11604. 0 : 3. 271
‘ 4d5(’D) 5p 2 SD° | 4% | 464710 | o4 5 | 1530
4dr Ca G| 4% | 10860. 9 . 3% | 46711.5 73 6| 1 569
315 | 12203, 4 | 1432.5 23, | 47286, 1 | — 973 1. 634
‘ | °72 o 1% | 47708.6 | 5285 | 1.840
4d aP | 1% 12956.6 | o0 ¢ | 0% | 47983. 8 : 3. 280
0% | 14799, 5 |—1842.9 \
; 4d5(5D) 5p z F° | 5% | 60768.8 | _gn | 1.44
4d | aD | 2% | 14581.2 i | 414 | 50845. 8 o | 142
134 | 17017, 6 |—2436. 4 ; 8% | 50862.5 | 172 | 1.457
1 21, | 651179. 7 ; 1. 312
Ad aH | 5% | 14663.4 | |00 o 15| 513170 | 3731 1058
415 | 16125. 0 : 0% | 51380. 1 e
4d8 (D) 5s a'D |3%| 19378.7 | | a0 o | 1.402 4d°(D)5p 2 9P° | 3% | 51548.8 | 1971 5| 1580
215 | 20515.0 | _oYa | 1.337 \ 2% | 52820.8 |~ gei g | 1.835
1% | 21246.4 | 4055 | 1,188 1% | 53685. 2 -9 2 365
0% | 21645. 6 TS 0,015 |
4d(°D)5p 2 AF° | 4% | 52964 4 | 1961 1 | 1346
47 a?F |2%|21557.8 | .50 5| 0.863 8% | 642255 | _roc g | 1274
315 | 22289. 0 ‘ 1. 138 2? 54794.8 | 390 g | 1.077
1% | 55224 2 Z 0. 468
4DCH)Bs | aH | 6% 25952.2 | _ .0 5| 1.235
5% | 26109.4 | ~°0 5| 1.16 4d5GD)5p 2 4D° | 8% | 688171 | _o40 4 | 1.391
43| 26118.4 | _ gy e | 1.08 2 | 54065. 4 | _foc o | 1.348
315 | 26468. 0 4 0. 759 1% | 54668. 4 | 2V 1. 145
0% | 549815 | ~318 11 ¢ 011
4d5(3P) 5s b P | 2% 26911.4 | o179 ¢ | 1578
115 | 29091.0 | 1398 3 | 1. 646 4d5(°D) 5p 2 WP° | 214 | 55695.2 | _geq w | 1570
0% | 30489. 3 2. 541 1Y% | 56664. 9 e 1. 708
: 0% | 572658 | 9989 | 2 648
4d(F)5s | bF | 4| 27544.6 | _404.2 | 1200 &
x 3% | 27948.8 | _190.0 | MO | 4mep)sy | 2a80 | 14| 62446 1 1. 798
! 23 | 28138.8 | _356. 5 | O 941 i
‘ 13% | 28495. 3 0-420 1l 4peH)5p | 2 4H® | 3% | 625266 | 4o o | 0.961
o . 1. 232 4% | 62906.8 | 200 S| 1024
At Rl i%// 388},%‘2 LR T 51 | 63307. 7 Eggg 1. 068
3% 304395 | ook 9| Lo21 61 | 63588, 2 | 280 114
7 : 0. 651
: 2% | 80203. 3 AGH)Sp | 2 4G |54 | 63518.5 | _gap o | 1.24
4dS(H)5s | b *H | 5% | 32623.0 | _g3 7| L 065 415 | 63851.8 | ~°gs 0| 1136
414 | 32686. 7 : 0. 955 315 | 63941.2 | gy | 0.978
21, | 64025. 3 : 0. 646
4d5(3D) 5s b 4D | 0% | 32960.8 | _79 4 | 0-138
1% | 32888. 4 130, 4 | 1-200 4d°(P)5p y 4P° | 2% | 63797. 6 - | 1.295
25 | 33018.8 | 313 9 | 1338 1% | 65508, 1 |~1710-5 | 1852
31, | 33332.7 1. 396 0%
4d5(3P)5s | b P | 1% | 33734.8 | _9360.2 | 1 185 0(3 2 410 | 414 , 959
0% | 36005, 0 | 2300 0.g75 | 4CH)Sp = gi/; gﬁ%? g (1)1 046
S - v 1. 083 6% | 66198.6 | 5o 1. 09
ol R 5| Saoen 3 |—1260-1 | g5 714 | 65259.8 | —938-8 | 1205
7 2 1 03, 0. 965 4d5GTF)5 y 4F° | 1% | 64921. 6 s 0. 428
A b B el 862 T g Sk 23t | Gho6s 8 | —457-8 | T 032
. N 3 | 617488 | 28501 1 045
445 5s? a®s | 2% | 35857. 6 4y | 653267 | ST7-9| 1152
4d°(1T)5s a? | 6% | 35939. 6 1. 06 4d5GH)5p 2 3G° | 3% | 65212. 9 fon o | 1.032
5% | 36220.7 | —290-1 | ¢ o3 | aic | 657761 | 2832 0 901

379




TasvLe 5. Terms and intervals of Ru m—Continued

Configuration | Desig- | J Level Interval | Obs. ¢ Configuration | Desig- | J Level Interval | Obs. ¢
nation nation
| 4as¢P)5p 2 2D° | 2% | 65244. 7 1. 324 4d5 55(18)5p | y SP° | 1% | 72760. 7 48 1| 249
1% 2% | 72908.8 | goq 4| 1712
314 | 78213. 2 : 1. 57
4d5GH)5p 220° | 6% | 65546.5 | 0o 114
51 | 66249.8 | 7928 | 1 04 20 | 114 | 72786.0 1. 34
4d5GF) 5p 2 *F° | 81| 66012 4 | _i0e6 o | 1199 4d5(3D)5p wiD® | 0% | 78750.0 | _ 454 5| 0.552
215 | 67099. 3 : 0. 855 4| 783157 | 51 5| 1214
214 | 78284.0 | 1350 ¢ | 1801
4d5¢P)5p y4D° | 3% | 66338.0 | ., 1. 343 3% | 74594. 0 : 1.134
—9 9
2% | 68773.9 |~ 25350 | 10308
115 | 67900.1 | 5e= 0| 1234 4d5(1T) 5p v MO | 4| 783634 | pom o | 0.96
0% | 66633.8 | < 0. 789 5% | 73950. 6 : 1. 07
4d5GF) 5p z 1D° | 0% | 68096.9 | 0. 385 4d5(3G)5p | = 2G° | 31| 78810.0 - 1. 114
1| 67103.0 | ~995- 9| 1187 a3. | 74046.7 | 235 7| ¢l 809
2% | 66651.0 | " 20 o | 1,279 }
314 | 68229. 3 : 0. 955 ABCD)5p | oD | 1| 74592.2 | son o | 0.87
2U | 76117. 4 | 2% 4| 1.20
| 4d5GT) 5p y $G° | 5% | 67601. 7 1. 166 ‘ s
! ais | 671658 | 33021 1158 | 4d0G)Sp | w2Ge | 4% | 75846.8 | oo, | 103
E 3% | 67646.1 | o0 2 | 102 3V | 75481.7 0913
216 | 67946.6 | ~ V%2 | 0.689 | 108
! 4d5(1G)5p w?H® | 5% | 75662.1 | _726.9 | ( g3
4GH)5p | 2z *H® | 5% | 67501 4 | _ 510 | 1.130 415 | 76389. 0 | |
414 | 68120. 3 71015 A ETY5 1 1. 08
/4 y 2I° | 6% | 76789.6 | —135.9 0. 98
4dPGG)5p x 1T | 434 | 67900. 9 5| 1.19 | 5% | 75925. 4 ‘
—1503. 2 \
3% | 69404. 1 ol 1059 | 4moc 1. 14
2 | 69646, 4 | a2 2| 0009 @OGS5p | w2k | 3% | 769775 |
1% | 69619.9 D9, 648 204 ‘ ——
, ol e : 4d'(*D)5p a9 | 1 s = | e
4d5(F) 5p y 2Ge° | 3} | 68265. 6 015, 2 1. 628 Y (2| 77292.7 |
: ' 414 | 69180. 8 s 1. 058 0% i ois
A5y | gage | 5| 68398.8 | Lo o | Las2 || MCDISPfwiDe | 2%\ gpg19 1 | —T98.2 | o 87
1) OP CN 4 | 68906.5 | TRt s | 117 1% | 78617. 3 | 0,08
31 | 69552. 5 22100 v 5| O
S| eo0ss s | 9T | gqep || ATCDSP | vl 241 991145 | 6892 L1046
| e | 79804. 0 033
| 1/ 1 .
.' - 4d> 55(58)5p | wiP° | 2% | 81721 7 | —517. 8
| 1 : 5
| 4d°CG)5p y +H° (’{;‘ 6?351' cl) —335.8 | 1180 16| 82289.5 | —411.3
51 | 69646. ¢ 500 | 1108 0%
414 | 69612.9 | 55 | 0.99 72| 82650.8 |
3V | 69655. 5 - 0. 797 4d5(5D) 6s e D | 4% | 84510.9 |
7z N |
1o | 14| 70150. 7 1. 209 2%
45T ‘ 215 | 70571. 9 S 1. 157 1%
RSy Do Sgorg s | 2077 | g 70y 0%
4d5(P)5p ,ag0 | 0% | 71036.3 2. 046 4d°(°D) 6s e ‘D g}/’j g@ggg-i —1083. 0
2 { b
4d5(3D) 5 . 21| 71114.8 | _ 1. 247 1%
@EDYSP e P Y G isea 1 a3 1567 01
0% | 73195. 4 i 1. 749 i
‘ o ! ‘ 4 5s(8)6p | @ 0P | BY | 901658 | a4, 1
| 4d5(3G)5p y 2He | 8% | 71202.9 | -5e 5| 1.32 2051 90829.9 | _g73. 8
| : 4% | 71926. 4 g 0. 96 1% | 91508, 7 '
(303 o 2pe | 2% | 71598. L1 4ds (b ) 4D° | 3Y
LSO B RLE e L v S B B R o1y | 993448
1 1% | 96349. 7
| 4do(D)5p 22K | 6% | 71798.8 | 1104 0 | 091 j 01 :
\ 7% | 72903. 0 : 1. 07 G i
. 4d(BF)5 v 4G° | 2% | 95713, 4
| aaeD)sp | e | 2% @R5p 31, | 96109, 5 | 3959
31 | 72248.6 1. 14 414 | 96501, 7 333‘ %
? !
4d5(3D)5p wiFe | 1% | 725623. 5 446. ¢ | 0-490 bR
gl/é 72970. 1 179, 0 | 0984 45 (BF) 5p v 2G° | 3% |102865. 4 585 8
31 | 78142. 1 76, 9 it, 8y 414 1108434. 2 g
434 | 73218. 3 S=diisog
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TaBLE 6. The second spectrum of ruthenium (Ru 11)

1 2 3 4 1 2 3 4
Intensity | A (vacuum) T Term combination Intensity | A (vacuum) T Term combination
A K A K
10 1054 . 684 94815.1 | ______________ 2 1242.580 80477.7 | ______________
0 1066.361 93776.9 B 5 1243.176 80439.1 | .
10 1069 .266 93522.1 e 50 1245.657 80278.9 | ______________
1 1074.380 93076.9 | 50 1246.887 80199.7 a *Fg—wPsy
1 1080.243 92571.8 a 2Gae—v 2Giy 15 1249.774 80014.5 a 8D —x P3y
0 1080.945 92511.6 | ______________ 3 1250.171 79989.1 | ______________
2 1081. 684 92448.4 | ______________ 20 1250.340 79978.2 a Dyy—x SP3;
2 1083.701 92276 .4 . 5 1251.174 79924.9 | ______________
115 1093. 505 91449.1 | ______________ 15 1251.582 79898.9 a $Doyy—x Py
1 1101.132 90815.6 | - 50 1252.789 79821.9 -
10 1103.223 90643 .5 . S 50 1253.419 79781.8 EE
15 1105.125 90487 .5 S 50 1253.622 79768.9 R B
10 1109.227 90152.9 | ______________ 20 1254.717 79699.2 -
) 1117.906 89453.0 30 1255.329 79660 . 4 . o
2 1139.255 87776.7 10 1255.430 79654 .0 . —
1 1144. 504 87374.1 I 2 1256.082 79612.6 I R
1 1147 .835 87120.5 | ______________ 2 1256. 898 79561.0 | o ___
1 1153.309 86707.0 I 40 1257.443 79526.5 a SDy—x Psy
5 1162.357 86032. 1 i3 1258.127 79483.2 | .
2 1163.330 85900.1 | 20 1258.351 79469 .1 | .
2 1163.537 85944.8 | _____ I 10 1259.038 79425.7 | .
1 1169 .846 85481.3 B o 15 1259.539 79394.1 | ______________
1 1176.783 84977 .4 50 1260.502 79333.5 | o ___
1 1182.233 84585.7 B - 20) 1260.817 79313.7 a’D oy —a0P5g
1 1186. 583 84275.6 - 20 1261.418 79275.9 | .
100 1190.243 84016.5 . 10 1262. 688 79196. 1 R .
10 1190.302 84012.3 . 5 1263.172 79165.8 .
10 1195.261 83663 .7 . B . 10 1263.396 79151.7 o o
10 1196.983 83543 .4 I 30 1263.537 79142.9 . o
2 1197.511 83506.5 . . 3 1263. 848 79123 .4 o
5 1199 .341 83379.1 B 100 1264.726 79068 .5
) 1202.726 83144 .5 - 15 1265.944 78992 .4 o -
50 1204 . 564 83017.6 | 10 1266.010 78987 .8 I B
30 1204 .636 83012.6 e 152 1266.099 78982.8 —
30 1204..995 82987.9 B - 20 1267.348 78904.9 - . -
15 1205.200 82973.8 . . . 10 1267.674 78884 .6 o -
10 1206.195 82905.3 o 2 1268.046 78861.5 - -
50 1207 .811 82794 .4 e 3 1268.497 78833.5 . S
5 1208 .863 82722 .4 S 2 1268.776 78816. 1 . - B
10 1213.028 82438.3 [ 50 1269 .324 78782 .1 -
5 1213.644 82396.5 | ______________ 15 1270.911 78683 .7 o -
10 1213 .863 82381.6 | . _________ 5 1271.528 78645.5 B o .
5 1222.201 81819.6 . [ 3 1271.653 78637.8 B .
&) 1223 .684 81720.4 | ______________ 30 1271.775 78630.3 I -
10 1226 .736 S 1 7 1) 1271.921 78621.2 | ____. o -
£5) 1226 .867 81508.4 S 5 1273.192 78542 .7 B
50 1227.101 81492.9 B SRR 200 1273.344 78533 .4 B I
20 1228.255 81416.3 S et 300 1278.543 78214 .0 B — —
2 1232.670 81124.7 I 30 1280.736 78080. 1 .
10 1232.809 81115.6 | ______________ 5 1281.079 78059.2 | ___ B B
100 1234 .347 81014.5 a D p—x P35y, 5 1281.183 78052.9 o e
3 1234.834 80982.5 | ______________ 20 1281.419 78038.5 | . _. I
10 1235 .247 809565.6 | ___ . ____ 5 1282.159 77993.4 | ____________
10 1239 .289 80691.4 | 5 1283.769 77895.6 S -
100 1239 .467 80679 .8 a *Dyy—x 5Py S 1283.981 77882.8 . I
50 1239 .879 80653.0 a Dy—x P3y, 1 1284.292 77863 .9 B B
20 1240.647 80603 . 1 R 5 1285.006 77820.6 - .
3 1241.920 80520.5 B 50 1285.528 77789.0 | - N
5 1242.056 80511.7 T 2 1285.811 77771.9 g
3 1242 .356 80492 .2 RS, . 5 1285.923 77765.2 o




TaBLE 6. The second spectrum of ruthenium (Ru 11)—Continued

e T ‘ S —
l 1 3 3 \ 4 ‘ 1 2 3 | 4
\ Intensity | X\ (vacuum) T ‘ Term combination ‘ Intensity | N (vacuum) T “ Term combination
| A K ‘ A K
\ 10 1286.574 | 77725.8 | . | 5 | 1360.634 73495.2 | ______________
‘ 20 1287.965 | 77641.9 | __ 2 | 1360.888 73481.6 | __
! 15 1288.658 | 77600.1 | . 2 | 1362.346 73402.8 | ______________
5 1288.884 | 77586.5 | . __ 3 | 1364.284 | 73298.5 | ______________
| 15 1290.177 | 77508.7 | ______________ ; 20 | 1365465 73235.1 | ______________
| ‘= .
- - o 5 1366.434 73183.2 | ______________
g pren R L —— ‘ 5 1368.503 | 73072.5 Fae—w Diyg
15 1203.009 | 77339.0 | . 1 O Bl
10 1205.920 | 77165.3 | . 30 | 1369.852 | 780013 | ----co-ooo-o-
10 1296.239 | 77146.3 | .. [t R e O (R R
‘ i 2 | 1381.703 | 723748
50 1296.425 | 77135.2 | . 2 1382354 | 7234004 | ___ [ _CT7TC
5 1306. 874 76518.5 3 | 1384.134 72242.3 | ______________
5 1307.325 76492.1 | 10 | 1385.133 72195 .2
5 1307.494 | 76482.2 | ___ 3 | 1386.015 | 72149.3 | ________ "
10 1307 .662 76472.4 | . ________ 1
‘ p ; a *Fo—y 2F3y
10 1308.162 76443.1 | o i 1388620 it { a ﬂﬂ%‘fleﬁ%
w 5 1308.656 76414.3 | - ‘ 5 J‘ 1392.145 71831.6 | ______________
\ 2 1311.302 76260.1 | 20 | 1393.535 | 71759.9 4Fg—w D3y,
20 1312.099 76213.8 | __ ‘ 1h 1396.162 | 71624.9 | _____
10 1312.557 | 76187.2 | 2 | 1398.472 | 71506.6 | ...
. 50 1313.384 | 76139.2 | I 5 | 1399.427 | 7T1457.8 | ___..___.____.
, b 1504 20 s 50 | 1405.338 71157.3 | ______________
‘ = S e 10 | 1411.991 70822 .0 a *Fa—w *Diy
i 2 1315.624 | 76009.6 | @ ‘Fuev ?Fy, | 20 | 1412.206 | 70811.2 | b>2Hs—o 2Giy
| = T e 14 B 100 1413.017 70770.6 @ Ho—w 4G
| | | : [ @ *Fye—wiF3
50 1316.573 | 75954.8 | b *Py—v 2Ggy | 5 115500 | 706464 { o Fo Dy
1 20 1316.740 75945. 1 a*Dys—v ‘Djy; | 5 ‘ 1415.678 | 70637.5 a Py 2Fy
1 1320.043 75755.1 | __________ " [ 10 | 1416.358 70603.6 a*Hy—w *G3y
i 2 1321.495 | 75671.9 | . ___ ? 1| 1418.299 | 70507.0 | ..
j 10 1324.275 75513.0 | @ *Fp—w 2Dy | 2 | 1418.909 70476.7 a *Fy—w *Fiuy
\ 1 1324654 75491.4 | i 100 | 1420.606 70392.5 a *Hs—w *Giy
‘ 3 1326.118 75408.1 | ___ T~ ‘ 1 | 1420.793 70383.2 a*Hp—w *Giy
10 1326.318 | 75396.7 | ______________ l o | 1421.828 | 70332.0 | ______________
5 1327.776 | 75313.9 | ... .- I 3| 1422.661 | 70290.8 Fo—20y
1 1329.403 | 75221.7 | ______________ | 2 | 1423.056 | 70271.3 | . ..
2 1329.583 | 75211.6 I 5 L L
1 1329.836 | 75197.2 | a‘Day—w 4Gy O I i R B e
1 1333.018 | 75017.7 | ...~ ___ \ 5 e e e L
1 13534. 830 7491?.9 b tF3—v 2G3y ‘ 5 \ 1426:503 70101:5 | };[D;;;; 727(;}5}:
3 1335.008 74905.9 ‘ ; 3 : g
) ) 3 1426.706 | 70091.5 | a ‘Fus—a ‘Piy
5h 1336.023 TA849.0 ! 3 1427.890 | 70033.4 a*H4%~—w G
%8? i§§§'§§§ iiélg'é ______________ I 5 1427.964 | 70029.8 a *Fa—w ‘Fiy
[ D0 . { { D00 | |
8 1340.165 | 74617.7 | 100 1428.751 | 69991.2 a‘H p—w 4Gy
15 1340. 590 74594.0 | a *Fa—w ‘D3, 30 1429002 69978.9 |
50 1340.754 745849 | 7 0 1429.348 | 69962.0 = ____
10 1341.649 74535.1 | ______________ 2 | 1431.278 | 69867.6 a *Fp—w *Fg
‘ i | 1 1431.606 | 69851.6 | . _________
| = 5 - |
B 1342.358 | 74405.8 | ... __ ‘ 1 1431.705 | 69846.8 | biDuy—v °Gj
‘ 1 1342.798 74471.4 | ______________ | ‘ &
3 l 1 1431.819 | 69841.2 "
1346.839 74247 .9 o ‘ | e -
200 1548 3 i l 2 | 1433.294 | 69769.4 & __
‘ 85 74162.8 | ______________
: 15 1350856 74027 1 | TTTTTTTTT I 30 | 1434.330 | 69719.0 | ______________
[ s ‘ 20 1435.085 | 69682.3 a *Fr—2%,
; 3 1351.857 73972.3 | ______________ I 20 | 1435.286 69672.5 | . ___________
‘ 15 1353.907 73860.3 | l 50 | 1437.460 | 69567.2 | ______________
10 1354.835 73807.7 | ____ l 50 | 1437.839 69548.8 |
| 2 ‘ 1357.221 73680.0 | _____ l 1 1439.001 69492.7 | _________
| 2 1357.524 73663.5 | ______________ | 30 | 1440.514 | 69419.7 a *Fp—wiFiy




TABLE 6. The second spectrum of ruthenzum (Ru 11)—Continued
1 2 3 4 1 2 3 4
Intensity | A (vacuum) T Term combination Intensity | X\ (vacuum) a Term combination
A K A K
5 1440.820 69404.9 a ‘Fy—z ‘F3y 1 1471. 057 67978.3 | . _______
5 1441.012 69395.7 b 2Fp—v 2Giy 10 1471. 220 67970. 8 b 4Fay—w 4Gy,
5 1441.268 69383.3 | ______________ 10 1471. 328 67965.8 | . __________
5 1441.344 69379.7 | ______________ 2 1471. 632 679518 | o ________
30 1442.147 69341.1 a ‘Pp—w 2Dsy, 1 1471. 735 67947.0 | ______________
3 1442.373 69330.2 | . ___ 1 1471. 828 67942.7 | o ______
50 1444.144 69245.2 a *Ha—w 4Gy 3 1472. 234 67924. 0 | . _______
15 1444.645 69221.2 | ______________ 500 1472. 717 67901. 7 a ‘Fy—x *Fy |
15 1445.491 69180.6 a *Fg—y 2Giy | \
30 1445. 552 | 69177.7 b Fy—w 4Gy 400 1473.151 | 6788L7 | a ‘Fay—= *Fiy
3 1473. 739 67854. 6 | b ‘Fp—v ‘Djy |
3 146 T ad S 1 oBOTD L T D s e 2 1673 se0 | Grede o | om0 DM
2 1447. 084 69104. 5 a *Fae—y 2F 3y 3 1473. 999 67849578 | SRR e |
2 1447. 292 69094. 6 [ oo o .. 5 1475. 361 67780. 0 b 4Fyu—v *D§y |
10 1447.776 | 690715 | __________°T o8 0 e B At
15 1449.323 | 68997.7 | ... 50 1477.025 | 67703.7 a$Ga—w 4Gy |
9 ) 1 1477. 269 67692.5 | . _________ ;
= daeph i e e 100 1477. 632 | 67675.8 | a ‘Fue—y D |
A e o U L 30 1478.021 | 67658.0 | a ‘Fu—y Gy |
10 1450. 177 68957. 1 b 4Fu—w 4Gy 1 1475 960 67615, 1 s |
10 1450. 466 68943. 4 a 2Gg—v 2F3y : - | Tttt *
1 1450. 623 | 68935.9 | ... ______. . o e N }
¢ 4 o Yo
1 1451033 | 68916.4 | .. _______ " 1450 0 Mz R e Sy G
100 1451. 224 68907. 3 a *Fp—ax 4Giy 5 1479, 858 67574 1 b Fo— iGa |
5 1451.505 | 688940 | . . - a0 o0a | 6vesid | Bam iy sce |
3 1451. 985 68871.2 | . & G : BV M
10 1452. 288 68856. 9 a *Ha—v D3y 100 i Sa0 1 ) 4?%—3 Qggq_é 1
< 19 ¢ 10 1482. 193 67467. 6 a *Fp—y *Dsy
1% }323 ggﬁ 22233 é ““““““““““ 1 1483. 033 67429.4 |
= e y 2 1483. 276 67418. 3 b 2Gy—v 2Giyg
5 1453. 443 68802. 1 b 4Poy—w 4Gy ot et BT G
3l 1453. 633 68793.2 | ____________ . 300 1484. 035 67383. 9 a 35— Gy
15 1454. 666 68744.3 | ______________
1 1484. 513 67362. 2 S —
2 1455. 950 68683.7 | . 2 1485. 568 67314. 3 a *Dyy—w 2Dy ?
3 1457. 220 68623.8 | ______________ 15 1486. 006 67294.5 | -
30 1458. 491 68564. 0 b 4F—w 4Gy ? 1 1486. 468 67273. 6 e o
20 1458. 721 68553. 2 b 4Fg,—w Gy 500 1486. 957 67251. 4 a *Fzie—y ‘D3,
40 1459. 028 68538. 8 a 2Fa—x P57
1 1487. 138 67243.3 | . _____
5 1459. 416 68520.6 | .. __ sl 10k 1487. 417 67230.6 | - ___________
5 1459. 974 68494. 4 a ‘Fp—y 2F3y 5 1487. 688 67218, 4 b ‘Fp—w 4Gy
5 1461. 222 6435 50T D 1487. 857 67210. 8 a 2Gg1—3%
50 1461. 699 68413. 5 b 4Pa;—v D3y 1 1487. 992 67204. 7 a 2Lg—v 2Giy
30 1462. 437 GERRAR . | S iEe
2 1488. 402 67186. 1 b 4Fo— ‘Dix
2 1462. 619 SN E | —comemmcmmmee 200 1488. 618 67176. 4 a *Paoy—w 2G3ye?
100 1463. 215 BRSAD S 1000 1488. 855 67165. 7 a ‘Fo—y ‘G
30 1463. 515 68328. 6 a *Fa— 4Gy 500 1489. 136 67153. 0 a ‘Foy—a ‘F3y,
50 1464. 022 D 20 1489. 734 67126. 1 a ‘Fa—a ‘Fiy
0 1464. 426 68286. 1 a *Fay—y 2Dy
15 1464. 855 | 68266.1 | a ‘Fa—y Gy LI L B L e iy
: 5 1491. 224 67059. 0 a *Foy—2 4Gy
1 1465.195 | 68250.3 | .- 5 1491, 497 | 67046, 7 a *Fpe—1%
50 1466. 039 68211. 0 b 4Fo,—v *Dsy 30h 1492, 355 67008, 2 @ Sy 5G3?
15 1467. 127 68160. 4 b 4Fg—w 4Gy 10 1493, 188 66970, 8 <l Rl
30 1467. 723 68132. 7 a 4F3},§—y 4H§;,§ : A
30 1467. 933 68123. 0 @ $Fa—a F3y 2 1493. 450 66959.1 | - ___ -
100 1467. 977 68121. 0 a *Fy—2z *Hiy 500 1494. 524 66910. 9 a *Fa—a ‘Fiy
30 1468. 158 68112.6 | _____________ 5 1495. 810 66853.4 | .-
10 1468. 660 68089. 3 a AFa—y ‘Hiy 50 1498. 289 66742. 4 a *Fa—y 2G3y
10 1468. 725 BE086.30e | i e 0 1498. 841 66718. 2 | -
200 1468. 909 68077. 7 a *Fay—y 2Dsy D 1499. 104 66706. 5 a *Fy— ‘Diy
2 1469. 805 68036. 2 b 2Day—0 2G5 0 1499. 759 GOG7A N R
100 1469. 941 68029. 9 a ‘Fa—z 4Gy o 1501. 216 (A e BN P
1 1470. 674 I ERE B E e Ee TE 2 1501. 558 66597. 5 a *Fg—2z 2Hiy
1 1470. 854 BTOR7I | RS R B T 2 1502. 383 66560. 9 a *Fay—=2 4Gy
479794—58— 4 383



TaBLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 % 3 4 1 2 3 4
Intensity | N (vacuum) o Term combination Intensity | X\ (vacuum) [ Term combination
A K A K
1 1502. 596 | 665515 | . ____ 20 1537. 806 65027. 7 @ *Pay—w *Diig
30 1502. 802 | 66542, 4 a ‘Fp—= 1F3y 30 | 1538.624 | 64993. 1 a ‘Fs—z ‘Disyg
30 1503. 401 66515. 9 a *Fu—z 4Fy 1 1539. 478 | 64957. 1 a ‘Pay—y Py
1 1504. 724 66457. 4 | 5 1541. 167 | 64885.9 a *Pay—w *Fy
0 1504. 855 66451.6 | ______________ 15 1541. 718 | 64862. 7 a *Py—w D3y
- 15 1542. 188 | 64842. 9 a ‘Fr—y *Giy
o 1o02- a8 | 66989.5 | co-coooo- 15 5142203 | 648385 | a Pr—w D
2 : N ) I
50 1506 515 e G s 1 1542.844 | 64815.4 | a ‘Fay—y *Dsy
506. 8.4 | o ‘Fy—=a ‘Fiy 10 1543. 042 | 64807.0 | a *Pr,—w*Ds
0 1507. 077 66353.6 | .. ______ L : - B W s
o Fu D 5 1543.299 | 64796. 3 a ‘Fu—y ‘Disy
10042 | 1507. 429 | 66338 1 { plil o |
@ "Fae—th "Dy 30 1544. 414 64749.5 |« 4}«1;4%—y 1P,
15 1545. 152 | 64718. 6 a *Pu—z ‘Ph,
. 1508008 | go8L80 4 .. 15 1545 961 | 646847 | G meFi
40 1509. 432 | 66250. 1 & Ap—r Al : \ X
: 2 30 1547.756 | 64609.7 | a ‘Fay—a ‘Diy
1 1511. 523 66158. 4 a 2P 2F3, ] T ea005 5 | oS
30 1512. 325 66123. 4 ) ko (et : 09 24 24
&l 1512. 483 | 66116.4 | a *Gas—w *Fiy 10 1548. 679 | 645712 | a?Gy—w2Gsy
15 1549. 571 64534.0 | a?Dayy—v 2F3ug
2 1513. 345 | 66078.8 | ______________ % 1550. 065 | 64513.4 | ______________
0 1513. 495 66072.2 | ______________ 3 1550. 640 | 64489.5 | a ‘Fy—z 2F3y;
0 1514. 068 66047.2 | ______________ 30 1550. 740 | 64485.3 | a 2Gue—w2Giy
30 1514. 564 | 66025.6 | ______________ '
1 1514. 850 | 66013. 1 a Fy—z 2Py 5 1553. 141 64385. 7 @ Sl g—r3 Ty
0 1553. 532 64369. 4 |
0 1553. 777 | 64359.3 | ______________
AR 5 | 1554334 | 643362 | o 'Puy iPp
0 1515. 791 65972.2 | ________ 3 1556. 341 64253. 3 a F3}4_z 4%
4 L o
30 1516. 256 | 65951 9 { 2 }*};“:i_; fggﬁ 3 1598655 | 64197.9 | Fu—z {Di
= 3h 1560. 180 64095. 2 a 2Gar—w 2Hyyg
2 1518. 374 65859. 9 b 4Pu;,—v ‘Diy 50 1560. 998 64061. 6 a ‘Dygs—y Py,
5 1561. 603 64036. 4 @ *Day—w 2Diyg
0 1519. 486 65811.7 | ______________ 30 1562. 607 63995. 6 @ s P
2 1520. 294 65776. 8 @ M Ay
1g 1520. 17106 65771. 9 o ‘Fo—y 2Giy 20 1562. 726 63990.7 |« 6%%—w 4E§%
1520. 765 65756.8 | ____________ - .| a ‘Fp—z 4Gy
10 1520. 961 | 65747.9 | ______ ... 15| 1563.928 | 639416 { a *Pos—w *Diy;
0 | 1564620 | 63913.3 | —im .
- . 1| 1565 029 63896. 6 a "Dy—2 2G3
25 1521. 238 65735. 9 a ‘Fo—x Dy 34 it
5 1599, 736 Gt 1 4 Py 1D 100 | 1566 128 63851.7 | a ‘Fu—z ‘Giy
. 1522.981 | 65660.7 | o *Puc—w2Diy, 20 | 1566.965 | 63817.6 | a *Puq—w?Diy
5 1523. 408 65642. 3 w7 ST — (G 50 | 1367 o At
2 1524. 606 65590.7 | _______ -~ [ ?6 . 3(_)8 63803. 7 a *Fy—y *Fiy
15 | 1567 656 63789.5 | ______________
3 | 1568 525 63754, 2 a ‘Pay—y 2F3y,
15 1524. 937 65576. 5 a ‘Fu—z 2Py, 3 1568. 933 63737.6 | -t
10 1525. 464 65553. 8 a *Poy—1 2G3y |
10k 1526. 071 65527. 8 a 2Gy—w 2Hy, 3 1569. 316 63722. 0 a ‘Fye—z 2D5y,
il 1526. 712 65500.2 | _______ 15 1570. 104 63690. 0 ‘ a *F3—2 2G4y
1 1527. 350 65472. 9 o ‘Fue—z T3 30 1570. 371 63679. 2 | a?2Hg,—v 2F3y
20 1571. 280 6304254° Sl i
30 1527. 813 | 65453.0 | a ‘Fa—y *Gsy K e bl b DB Al e s
5 1528. 903 65406. 4 a ‘Fo—y ‘Diyg 20 | 1572 089 63609. 6 | a ‘Puy—a ‘Piy
3 1529. 395 65385.3 | _____________- 1 | 1573129 63567461 MM TEEETRR
2 1529. 942 65362.0 | ______________ 2 1573. 407 6355631 [N NI R
10 1530. 415 65341. 8 a Fu—2 Phg 3 1573. 639 63547. 0 | a *Fp—= *Dsy
500d? 1574. 337 63518.8 | a ‘Fa—z ‘G
4 4 — 1 4R
a 1ot 02, B820.0 e Wee Bk | 1575127 | 63486.9 | ..
10 1533, 236 65221. 5 '@ Do 2F%1, 0 1575. 297 63480. 1 ‘ ——————————————
9L : i 0 A 15 1576. 971 63412.7 | @ *Puy—2iy
10 1533. 435 65213, 1 a ‘Fu—z 3Gy A oA 5
15 1534. 587 65600 TN S 10 | 1T E (o e s
[ 1577. 573 63388. 5 a ‘Pu,—2x ‘Piy
20 1534. 860 65152, 5 @ ‘Fo—y 4Gy 20 | 1577 816 63378. 7 ‘ @ 2H yp— 33
10 1535. 055 65T 0B R 30 1578. 728 63342. 1 | a 4Pa—y ?F3y
50 1535. 426 65128. 5 a ‘Fy—x ‘Diy 10 1579. 578 63308.0 | a ‘Fu—z *Hiy
5 1536. 603 BB07R10 s 10 | 1580. 816 GEUBE Bk
3 1537. 057 | 65059. 4 @ *Parq—uw 4Dy T TS RN 0 7ASS{ 63 25 O Lt i e B s e

384
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TaBre 6.  The second spectrum of ruthenium (Ru 11)-—Continued
1 2 3 1 1 2 3 4
Intensity | A (vacuum) 7 Term combination || Intensity | A (vacuum) o Term combination
A K A K
15 1581. 328 63238. 0 @ 2Day—w 2Diyg 5 1621. 728 61662. 6 @ *Po—2z 288
10 1581. 636 63225. 7 @ ‘Fy—y ‘Fig 20 1622, 431 61635. 9 a P 2Diy
5 1581. 791 63219.5 | ... _________ 20 1623. 231 61605. 5 @ *Dy—y P
10 1582. 652 63185. 1 a 2G gz Gy 20 1623. 390 61599. 5 a ?Dy—w 2Dy
1 1582. 903 63175.1 | _.____________ 1 1624. 563 61555. 0 b 2Dy ‘Diy
200 1583. 819 63138. 5 a 2Gg—w 2Gisg 100 1625. 1 ) ATz 1G5
30 1584.256 | 631211 | a ‘Ppi—y *Fig 50 Tos 565 | oloaT 1 | et agl
50 1585. 040 63089. 9 a2Gy—r 2Hgy, 50 1627. 138 61457. 6 a GDI;_y 6 )b’(‘
30 1585. 740 | 63062. 0 a *Dy—y Py 100 1627. 397 | 614478 a ‘Foy—z ‘Giy |
15 1585. 965 63053. 1 @ 2Ggr—w 2Giyg 10 1628. 541 61404. 7 a ‘Dy—w *Ph; |
|
L it R R R e 5 1628. 986 | 61387.9 | aGu—w Fig |
: 1587 952 | 62978 9 34 34 15 1629. 092 61383. 9 a ‘Fy—z ‘Hyy |
5 1588.797 | 62040.7 | a ‘Fay ‘Fiys 5 1629.721 | 61360.2 | o ‘Fi—y ‘Fig |
15 1580, 645 62007, 1 o LA 15 1631. 284 | 613014 | ________ e
' it ? g 5 30 1632. 321 61262. 5 a *Hy—y 5y
30 1590. 774 | 62862. 5 A v i
30 1590. 882 62858. 2 Z 4P§Z—x 41’43;, 10 1633. 802 61206. 9 a *Dayg—w *Psyg
15 1591. 744 62824. 2 a 2Ggy—z 2Diy o 1634. 306 61188. 1 oo
40 1593. 403 | 62758. 8 a *Dygy—y Py 30 1635. 129 | 61157. 3 a ‘Dos—y "Piyg
30 1594. 398 62719. 6 7, k= e 50 1635. 333 61149. 6 a 2Gy—y 2Fiy
100 1635. 948 61126. 6 a H;—y 21§y,
30 1594. 603 62711. 5 a 2Day—y *Pi
10 1592. 4% 62637.; @ ‘Pu;—1 ‘Phy 30 163;. 446 61070. 7 a 283_,4—; 2{{{3,;
1 1597. 1 62610.7 | ______________ 40 1637. 591 61065. 3 a 2G y—y 2His
0 1597.890 | 62582.5 | . ___________ 20 1638. 366 61036. 4 | ... ___
20 1598. 491 62559. 0 a ‘Pu—z 2S5y 15 1639. 209 | 61005. 0 a ‘Dos—w ‘P
‘ 5 20 1639. 371 60999. 0 a 2Hz—w 2Hgiy,
15 1599. 309 62527.0 | a ‘Fa—z *Hiy
| iFg—2 1G3y = . . . 4 — o 4Pe
10 1599. 937 | 62502 ! 1{ a Py hg 15 1639. 530 | 60993. 1 a $Dy—w Py
i U aGa—r 2Hi, 5 1639. 963 | 60977.0 | ...
30 1600. 183 62492. 9 { a 10%—3: 21):‘/; 2 1640. 756 60947. 5 mmmmmmemmoo oo
. ) a *Pos—y *Piy 100 1641. 460 60921. 4 a ‘Fp—z ‘G
10(1) 1883 ggg 2316? ? a :fﬁ%-z jl(;%v, 10 1643. 312 60852. 7 o 2H —w 2F5y,
. 4. 6 o *Fue— i
15 1602. 653 | 62396.5 | a?Day—w 2Fy 2 1643. 434 | 60848.2 | a 2Gyy—w (Fiy
10 1603. 572 | 62360.8 | a%Days—y 'P3, 15 1644.914 | 60793.5 | a *Puy—w ‘Diy
3 1603. 819 | 62351 2 a 2Cay—y "Phy 10 1645. 706 | 60764.2 | ...
30 1604, 020 | 623430 | a‘Da—uw P . e W R R S 17
100 1604 405 | 62328. 4 | a ‘Fa—z ‘Giyg 5 1647.913 | 60682.8 | a*Huy—w?Giy
1 1604. 767 62314. 3 a ‘Pay—y 2Dy 1:’; 12%% ggg ggggz i a jgax,fw :{;m
3 APL—y 2D . . . a org— W 114
20 1605. 111 | 62301. 0 { T B 1 1650. 659 | 605810 | -~ ______-
15 1605. 616 62281. 4 a 2Gy—w ‘3, 30 1651. 898 60536. 4 a2Day;—2 2Diy
30 1605. 787 62274. 8 a ‘Fs—y Py 1 1652. 363 605619.4 ol - -
5 1608. 733 62160. 7 o *Pu—a *Diyg
2 1653. 564 | 60475. 4 @ 4Dy—w 4P
10 1610. 372 62097. 5 a Dy *F 3 1654. 477 G040 T S
10 1610. 464 | 62093. 9 a ‘Pi—y Diy 1 1656. 747 60359. 2 a 2Pp—w ‘Diy
50 1611. 415 62057. 3 a Day—y "Pig? 30 1657. 217 | 60342. 1 a 2Gy—y 2Hig
1 1613. 158 61990. 2 b *Day—v 41F)§% 1 1657. 617 60327. 6 a 2Py—w Dy
3 1613. 685 61969. 9 o ‘Fay—y ‘Fy
10 1658. 457 60297. 0 a ‘Pu—y ‘Diy
20 1615. 064 | 61917.1 | . . _____ 100 1659. 364 | 60264. 1 o 2H g—w 2Hiy,
20 1615. 267 61909. 3 a Day—y Py 0 1659. 871 60245. 6 a ‘Po—z ‘Fiy
1 1615. 656 | 61894 4 o il 2 1660. 059 60238. 8 a 2Pz ‘Pl
15 1617. 663 61817. 6 a ‘Fr—y *Fiy 0 1662. 684 | 60143.7 | .- _______
1 1618. 781 61774.9 | _______ "
a 2Py—w iF5y
1 1618.986 | 61767.1 | _________._____ 10eh | 1666.312 | 60012.8 |3 ;.1y,° 4 4Dsy
20 1619. 365 61752. 6 a G 2Gi 2 1667. 426 59972. 7 a ‘Parc—2 ‘D
20 1620. 102 | 61724. 5 a *Day—w 4P 3 1667. 912 59955. 2 a 2Gg— 2Py
30 1620. 865 616058 bra|ere to i inism 3 1670.788 | 59852.0 | ______________
5 1621. 445 61673. 4 QP17 5 1671. 412 59829. 7 a *Phe—211




TasLe 6. The second spectrum of ruthenium (Ru 11)—Continued
F‘" ———— e e - i — oo D s — ]
| 1 2 3 4 1 : 3 4
| Intensity | X\ (vacuum) o Term combination Intensity | A (vacuum) T Term combination
i A K A K
| 0 1671. 819 59815. 1 | ______________ 0 1748. 441 57193. 8 i AR ge—ilgy
f 30 1672. 225 59800. 6 a 2H gy 2D, 3 1750. 239 57135. 1 a*Hy—2z 2Ky
5 1672. 445 59792. 7 o 2Pyus—= 2Diy D) 1750. 979 57110. 9 a 2G5z *Fiy
3 1676. 922 59633. 1 0 2Gay—y 2Hisg 1 1752. 835 57050.4 | o _____
2 1678. 781 59567. 0 a 2Pi—w tFyg? 1 1753. 173 57039. 4 0 2G gz *F3y
30 1679. 620 59537. 3 a 2H p—w 2Hsy, 30 1753. 441 | 57030. 7 a ‘Pu—y *Piy
1 1683. 810 59389. 1 a *Poy—y ‘G 5 1754. 756 56988. 0 @ ‘Pz 2Diy
50 1683. 985 59383. 0 o 2Hg—x 2Giy 5 1755. 728 56956. 4 0 Ao e
1 1684. 311 593715 | ______________ 10 1757. 854 56887. 5 | @ 2Gg—y 2Giyg
15¢ 1686. 161 59306. 3 a 2Gg—y 2F 3 1759. 769 56825.6 | a Fu—v “Fiy
100 1686. 691 59287. 7 a *Hy—x *Hsy 20 1761. 030 | 567849 | a2Gu—y g
10 1688. 357 59229, 2 a 2Day—a 2Gisg 15 1761. 580 | 56767. 2 a ‘Py—2z 2Dy
1 1692. 828 59072. 7 4Pz 2Py 1 1763. 996 56689. 5 a *Pru—= F3y;
1 2 1694. 677 59008.3 | ______________ 0 1764. 829 | 56662, 7 a Py ‘Fiyg
; 20 1697. 943 58894.8 | ______________ 20 1765. 525 | 56640. 4 0 2Gye—2z 2Hjy
\
| . . a ‘Poy—zx 4D3 9 3 EQS 2H.,— 2He
0 1699. 330 58846. 7 { 2% "V 20 1768. 666 56539. 8 a 2Hz—y 2Hgy,
i a *Dyy—15 5 1770. 160 56492, 1 a ‘Pu—y ‘T3,
20 1699. 442 58842. 8 a *Poy;—2z 2F%,? 15 1770. 446 56482. 9 a 2Py,—z 2P,
2]3 %;88' 233 ggggi-% a zgm—x "%y 50 1776. 061 | 56304 4 a2Cn—v ‘G
. ] 4. f a—y M3y 5 1777. 432 56260. 9 2Fs,—w D5,
| 30 1701, 080 | 58786.2 | a?Gy—y *Hiy | ° LT
‘ 3 1702. 061 | 58752.3 | a2Ga—y *Hi, 10 1778. 206 ‘ 56236. 4 | a *Pu;—z 285y
o o 5 1779. 124 56207. 4 a ‘Pos—y *Fiyg
1 1702. 572 58734. 7 D et 5 dets o0 | B0t 1 Sl
50 1703. 562 58700. 5 a *Hy—a 2Hy s : 25— Y s
: s 0 1780. 057 56178. 0 o D2 *Piy
10 1703. 818 58691. 7 @ 2G 2 Gy - 1781, 4 Eerse 4 P
5 | 1705. 263 58642. 0 a 2Py—y 2 . | 35. ns—y Py
o> | 1705.572 | 5%631. 4 @ *Day—y P32 5 1781.792 | 56123. 3 a ?Hy—a 2F3y;
1 | 1705735 58625. 8 a ‘Pu—z ‘D 0 1784.767 | 56029.7 | __________ oo
1 | 1705. 840 58622. 1 a *Py—z 2F3y; 20 1786. 032 55990. 0 a ?Daig—y 2Dy
| 10 1707. 608 58561. 4 a 2Day—w 4F3y, 1 1786. 155 55986. 2 a ij—y £F5y
j s 1708. 620 58526. 8 a ‘Py—y 4Diy % 1786. 347 55980. 2 a 2Po—y 2D11/
20 1710. 299 58469. 3 a 2Hy—w 4Dy 10 1787. 233 55952. 4 a *Dy—w 4F3y
20 1712. 456 58395. 7 a Py ‘Poy 1 1787. 770 55935. 6 a G2 *Diy
3 1714. 667 58320. 4 a 2Gg—y 2Gy 1 1789. 383 55885. 2 a 2 Hye—y 2F3
3 1717. 160 58235.7 | o ________ 20 1791. 253 55826. 8 a ?Gy—2z 2Hsyg
20 1718. 975 58174. 2 a *Ppy—= Dy 20 1791. 560 55817. 3 a 2Py ‘Diyg
‘ 10 1721. 171 58100. 0 a 2Dys—=x 2D3sy 9 1792. 072 55801. 3 a2H,, 2Hs,
T 1721712 | 580817 | a Po—y ‘Diy 1 1797 118 | 55644 6 | a Se—s P32
| 15 1721. 778 58079. 5 a *Ppi—z 25y 10 1799. 549 | 55569. 5 °D2V 155
‘ 0 1725. 761 57945. 5 a 2Fo—38 15 1800. 470 55541. 1 a ‘Pay—y 4P3y,
\ 5 1729. 417 57823. 0 (¢ B} ZIDSy i 1806. 599 55352. 6 a 2Gay—y 4Gy
1 1731. 110 57766. 4 | ______________ .
50 1731. 415 | 57756.2 | @ ‘Pas—z ?F3, 5 1807. 658 | 55320.2 | & ‘Puc—y 1Pig
‘ : o 5 1813. 558 55140, 2 a 2Pz “Diyg
10 1732. 209 57729. 8 a Py ‘Diy 3 el
. : 1 1 1815. 607 55078. 0 a?Hy—y 2H3
| 20 1733. 537 | 57685. 5 a Hy—zx 2G3 L : : i
‘ 5 1734 069 27867, & e M 5 1816. 030 55065. 2 a ?Day—x AF3
| : : : 24 34 3 1818. 527 | 54989, 6 a *Pis—y Gy
w 15 1735. 654 57615. 2 @ 2Pu—y 2Dsy, ‘ i
1 10 1737.389 | 57557. 6 a a0 2F3y 20 1818.724 | 54983. 6 a *Hy—y ‘Hi,
15 1738. 666 57515, 4 a 2Fg—v 2F3y 30 1819. 125 54971. 5 a Sy—=a Psy;
\ 15 1740. 114 57467. 5 a 2Gyg—a 4Gy 3 1819. 852 54949. 5 leH.%—y ‘Hiyg
20 1741. 262 57429. 6 a?Dyy—y *F3, 5 1820. 059 54943. 3 a 2Pps—y ‘Diy
: % 1820. 999 54914. 9 a2Cu—2 2G3
| 1 1743. 514 57355.4 | oo ____
| 5 1744614 57319. 3 o 2Ga—y ‘Hiyg 1 1822. 238 54877. 6 T T
| « I a 2 4}/%2 2H2y 1 1822 427 | 54871 9 a ? 35— Y 4G§%
30 | 1746.446 | 57259.1 { a *G—a 4Gy 10 1824. 619 | 54806. 0 a?Gy—z ?F3,
3 1747. 804 57214. 7 @ r—2: 0 1828521 54689. 0 a Fye—w 2F3?
1| 1748310 57198. 1 | ____ T __ T __ 5 1829. 894 | 54648. 0 a ?Hg—y *Hiy

386




TasLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 1 2 3 4
Intensity | A (vacuum) I Term combination || Intensity | A (vacuum) o Term combination
A K A K )
0 1830. 163 54639. 9 a 2Poy—2 Py 3 1904. 679 52502. 3 a?g%—y A
3 1830. 296 54636. 0 | ______________ . a 2Ga—y *Fis;
0 1831130 | 546111 | a2Ggg—z L3 5 1906.378 | 52455.5 | g apc o 4Fs
20 1832. 144 54580. 9 a *Dy—y 2P 0 1907. 601 52421. 9 a ?Dys—2z 2Phg
3 1834. 262 54517. 8 aHy,—y Gy 1 1910. 093 52353.5 | o ___________
10 1911. 888 52304. 3 a Py ‘D
50 1836. 013 54465. 8 2G5y ‘Eii
15 1841. 375 54307. 2 p GSZ—g Péi; 50 1912. 036 52300. 3 a ‘Fy—z 1F5y
5 1842. 642 54269. 9 a 4Py—z ‘Hsy, 30 1912. 484 52288. 0 a *Pps—z 2D5y;
200 1844. 138 | 54225. 9 a ‘Fo—z ‘T, 2‘1) igﬁ 383 233"{% afgm—x 2;}%
% 1844. 886 54203. 9 6Dyz—y 4Py . . a4Dgi—y *Fy
e ko 1 1915, 597 | 52203.0 | a?Hys—x 4Gy,
A0 1845. 868 =" BAIBD, 7o shaie—2 Bk 200 1916.820 | 52169.5 | a 4Fa—z ‘Diy
30 1845. 974 | sa171.9 |{ @ Fo—z P 50 1918, 650 | 52120.0 | a ‘Frs—z ‘Fi
E @ a2 g 2 1919. 292 52102. 5 d 2Day—w 4Gy
1 1846. 147 54166.9 | ______________ 3 1910, 431 £5005. &
1 1846. 983 54142. 3 a 2Py—2z 2F3y, 3 1919. 679 52092. 0 PAETe T P
15 1848. 515 54097. 5 a *Dyy—a Py : > 3 i
5 1921. 377 52046. 0 2Gy—2 *H3,
5 1851. 213 | 54018.6 | a?Dy—z S Rew @D G
3 1853. 683 53946.7 | ______________ 0 1921. 695 52037. 4 a *Dys—w 4D,
0 1856. 193 53873. 7 a 2For—w 2G3y 2 1923. 250 51995. 3 a 2H4yj_2 2Hs,,
5 1856. 503 53864. 7 a?Doy—z 2P3y, 0 1925. 000 51948. 1 @ ‘D= 41’3}:
10 1860. 065 53761. 6 a 2Dys—y 2Djy 0 1926. 867 51807. 7 | _____ - ____~*
10 1861. 527 53719. 3 a 2Gg—2z 2Fyy, 100 1927. 623 51877. 4 a ‘Fu—z ‘D
0 1862. 386 53694. 6 a 2Py *Diy 100 1930. 717 51794. 2 a ‘Fy—2z 4Diyg
0 1863. 023 53676. 2 a 2Pu—y ‘Diy, 15 1931. 763 51766.2 | ___________ -
500 1863. 404 53665. 2 a?Heg—z ‘Giyg a ?Day—y ‘D
5h 1864. 030 53647. 2 a 2Py—2 2Py 50 1932. 118 51756. 7 a 21}31%-1, D2
a? 34— 2(14-4
0 1868. 088 53530. 7 a2H—y ‘Hsy 1 1932. 892 51736. 0 a*Dgy—a *Psy
10 1868. 308 53524. 4 (07 Gt Tl 3
2 1869. 588 | 53487.7 | a?Hye—y ‘Hix 15 1933055 | 517316 | a *Fue—z ‘Fiy
2 1869. 763 53482. 7 a 2Gay—2 2Giyg 20 1934. 615 51689. 9 o ‘F—z ‘Fsy
5 1870. 657 53457. 2 a?Ha;—z *Hiy 2 1935. 210 51674. 0 a *Dzy—z *H3y
100 1937. 089 51623.9 | ______________
5 1871. 692 | 53427.6 | a?Hy— 485% 50 1937.715 | 51607.2 | .
0 1873. 874 53365. 4 D =) EHP . )
| EREL ) BED CRovBE ) om |wmam o) ok
100 1877. 186 53271. 2 a ‘Fy—z ‘Fsy 200 1939, 521 51559, 1 aF L apis
5 1878. 364 53237. 8 a?Hy—a Fy 5 1039, 011 1548 8 0 ATy opp
30 1940, 422 51535. 2 a?Hg—2 Ty
5 1883. 220 53100. 5 a igoyg—y :é)i’y,?
10? 1884. 154 53074. 2 a ‘Pui—2z 837 o *Hy—y 4G,
15 1884, 484 | 530649 | a?Da—y ‘G 5 1040964 | 51520.8 |} o apii Y 04
15 1884. 801 53056. 0 a zgw—y jgz% 10 1942. 628 51476. 7 a?Hy,—y *Gsy
a 2Ga—y ‘Fiyg 20 1943. 966 51441, 2 @ ‘Fa—z ‘Fiy
50h | 1885.559 | 530347 W gaF, o 3Dy 10 1946, 421 | 51376.3 | a?Hgye—z 2Hiy?
3 1947. 393 51350. 7 a *Day—a 4Py
1887. 134 2990. 4 2@ 2 4G
13 g . P 10 1947.638 | 513442 | ______________
500 1888. 045 52964. 8 a *F o
52919, 7 a 2Ga—z 2G3 30 1949. 196 51803. 2 | ______________
15 1889. 655 52919. 944 B4
1 1890. 774 52888. 4 | _____________ 15 1949. 423 51297. 2 a ‘Fg—2z Py,
2 1891. 702 52862. 4 | 3 1953. 081 51201. 2 | ______________
0 1953. 468 51191. 0 a ‘Foy—2z 6P3y,
5 1892. 570 52838, 2 a*Hy—2 2Hiy, 15 1954. 559 1162, 4
20 1892. 926 52828. 3 a 2Fsi—x 2D3y, 5 1956: 462 211?2: 7 —a_ —ﬁ_s;_/:;_;é;y—
100 1896. 441 52730. 4 a ‘Fo—2 Fiy 1 1957. 748 51079. 1 a 2D1;2—x 4Do;
1 1897. 132 O 131 | S| Y — B 1957. 931 51074. 3 @ 2Fair—r 2HS
100 1897. 437 52702. 7 a ‘Fy—2 ‘Fiy ] B : 315 isg
. . 50964. 7 a 2F2%——w 4F1}§
3 1901. 073 52601. 9 a?Dy—a 4Ty, 20 1962. 285 50961. 0 a ‘Fp—2z ‘Diyg
1 1902. 897 52551. 5 a *Pu;—y Py 20 1962. 503 50955.3 | _____-______ -
500 1903. 227 52542. 3 a ‘Fye—2 ‘Diy 200 1965. 293 50883. 0 a?Hg—2 203,
> 1903. 966 52521. 9 a?Day—a *Diy 200 1966. 076 50862. 7 a *Fy—2z F3y
2 1904. 393 3 (D B S S 2 1966. 467 50852. 6 a 2Fg—w 4F3




TasLe 6. The second spectrum of ruthenium (Ru 11)— Continued

1 2 3 4 1 2 3 4
Intensity | X (vacuum) o Term combination || Intensity A (air) o Term combination
A K A K
200 1966. 746 50845. 4 a *Fy—2z Fiy 5 2085. 037 47945. 5 0 ?Dy—2 Hiy
10 1966. 926 50840. 8 a 2Pr—y Py 3 2085. 683 47930. 7 LDy — I
5 1967. 515 50825.5 | ... ________ 20 2087. 463 47889, 8 a ‘P2z ‘P
20 1967. 610 50823. 1 a Fay—2 *Diy 1 2088. 543 47865. 1 a?Day—2 *Stig
0 1969. 862 50765.0 | ____ 1 2091. 668 47793. 5 a ‘Dys—2 Pisg
1 1970. 115 50758. 5 a ‘Fyp—2z Sy 15 2091. 979 47786. 4 a*Da—y *Giy
2 1970. 381 50751.6 | ____ . ________ 10 2103. 377 47527. 5 a *Dyy—y D3y
5 1972. 061 50708. 4 a 2Pp—y P, 2 2104. 747 47496. 6 a 2For—x 4Gy
5 1972. 770 | 50690. 1 a For—a 2F5,? 500 2107. 322 4;438- 6 a ‘*gm—z :ff”
i y 1 2110. 538 47366. 3 2Fg1— $14
10 1973. 811 | 50663. 4 g;gijﬁ_; R e
. . 10 2110. 945 | 47357.2 a *Fa—a $Fy
4 B °
10 1975. 048 | 506317 | a?Day—z Gy 200 e B S L B
5 = 4 & 6Pe 100 2117 190 47217. 5 a 114 z 214
5} 1987. 023 50326. 5 a Fzy2 4 P212 4 L A
o e 1 2121. 077 47131. 0 a*Da;—y 4Gy
200 1990. 720 50233. 1 a 2Gg—z *Hsg L Y S S Y g
10 1993. 078 50173. 7 o ‘Da—2 4Gy : : 24 4
& 1994.127 | 50147.3 | ... 3 2122.086 | 471085 | Huw!Fi
10 2128. 836 46959. 2 a*Dyy—y *Diy
100 1995. 048 50124. 1 a?Hg—=z 213, 100 2131. 89% 46891. 7 o 2}?‘2%_!] 2Gigy
g 199$~ ;;8 50081. 4 a 2Dy—z 2Fiy 3 2133. 029 46866.9 |
- 1997. 770 50055. 8 @ *Days—y 2Dy 30 2135. 40? 46814. 9 4Hy—w 4Dy
30 1998, 988 | 50025.3 | a ‘Fy—z Py, ¢ ”
\ (air) 2 2137. 661 46765. 4 0 2B “Gsig
20 2002. 168 49929.7 | ___ .. ___ 30 2140. 120 46711. 6 a ‘Fy—2 D3y
1 2140. 29? 46707. 9 a 2}1@)‘2%—11 2F§%
2 2003. 860 49887. 6 a ?Hy—2 2F3y 5 2143. 697 46633. 7 a*Dgy—2 2F8y;
3 2005. 278 49852, 3 S v 3 2145. 793 46588. 1 a *Da—= *Diy
2 2008. 180 | 49780.2 | ______________
@ Hoyz 115 2 2145. 989 46583. 9 a4 Dar—z 2Ty
10 2010. 542 49721. 8 G - a ‘Py—2z 4F3
a 2Fa—y 2Fi 10 2148. 103 | 46538. 1 { W
5 2010. 774 | 49716.0 a ‘Fr—=z Py a 4Gga—w 2F3y
D 2151. 124 46472. 7 b%MAv ]Fjgyz
. 2 2152. 124 46451. 1 & D7 Dy
30 2013. 189 49656. 4 a 4F31/§—Z GFQI/ 2_ o
‘0 2013 970 40636, 6 @ 2Fy sHe 30 2154. 427 46401. 5 a?Hy—2z ‘Hsy
5 2014. 977 49612.3 | ______________ - e
5 2018. 433 | 49527.4 | a‘Dgra Gy 5 2155. 028 | 46388.5 | a 2Fa—y 4Gy
100 2026. 838 493922, 1 a 4Far—2z OF3, 1 2155. 337 46381. 9 a 82% w Pl%
: : 3% & 1 2157. 188 46342. 1 a 2%%—1/ :IF?E’%
20 2158. 373 46316. 6 a *Pry—=z *Fiy
10 2030.979 | 49221.5 | a *Fay—y *Diy 3 2160. 766 | 462654 | b ‘Fui—c 2Gg
5 2031. 804 49201. 5 a?Hy—y 4}(;4% :
1 2032. 35 49188. 3 a?Hgp—2z 4Gl 1 2161. 270 46254. 6 a *Dy—y *Diy
1 2033. 77 49154. 0 b *Fay—y 2Py 20 2164. 480 46186. 0 a *Pr—z D3y
10 2034. 348 49140. 0 a *Day,—y 4H3y, 20 2166. 828 46135. 9 a 4Day—1r 4Dy
3 2169. 076 46088. 1 a ?For—y 4G3y
5 2034. 733 49130. 7 0 ‘D2 4F5? 3 2169. 401 46081.2 | ______________
1 2036. 18 49095. 6 | . _______
5 2036. 506 49087. 9 a?Hy—2 Gy 100 2174. 713 45968. 7 a ‘Poy—2z 4F5y
5 2037. 867 49055. 1 a ‘For—2 6P3y, %8 g};g 2?2 iggg(llg a 2Fg—= D3y
10 2039. 626 49012. 8 2Fo—y 2D : L e
a1 St 1 2170574 | 458062 | a'Dy;—= *Di,
i} — e
20 2043, 301 48024, 7 0 H oz 1H3, 3 2179. 683 45863. 9 a %Sa—w *Psy,
2 2044. 800 48888. 9 a *Doy—x F%y 15 2180. 063 45855. 9 ¢ *Dp—5 Dy
30 2047. 561 48822. 7 a *Foy—2z SF3y 30 2181. 254 45830. 8 a ?Fg,—2z 2Hsy,
200 2049. 111 48786. 0 @ =2 <P 30 2181. 622 45893, 1 DDz
5 2060. 257 48522. 1 a‘Dg—=x *Fiy 10 2182. 081 45813. 5 a Day—2 “Piyg
10 2184. 536 45762. 0 a ‘Fa—=2 SDiy
% 2062. 992 48457.8 | ______________
100 2065. 110 48408. 1 @) Dlehy— 215 2 2186. 692 e L
5 2065. 474 48399. 6 @ A0k L1 1 2189. 554 45657. 1 T S
30 2070. 515 48281. 8 a 2Fg—y Dy %8 gigé 2?3 iggg; g g :Pfjoy—z j}@e%
15 2070. 768 48275. 8 1Fy—z Foy : : a—w *F3y
G kaE 200 2102, 889 | 45587.7 | a 4Pu—z 4Dy
3 2072. 151 48243. 6 aHg—2 *Hiy 20 2194. 970 45544. 5 a %Day—2 Py
200 2074. 581 48187. 3 a ‘P2z *Piy 5 2195. 130 45541. 2 a Fa—2 25,
100 2078. 455 48097. 3 a Fo—y *Hiy 5 2195. 185 A0 o e
50 2079. 967 48062. 3 @ Fo—2 ‘Fiy 20 2199. 165 45457. 6 ¢ *Dy—z *Diy
30 2082. 916 47994. 3 7 Anh— et 10 2201. 736 45404. 5 & kv D%
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TABLE 6.

The second spectrum of ruthenium (Ru 11)—Continued

L D 3 4 1 2 3 4
Intensity A (air) T Term combination || Intensity | A (vacuum) o Term combination
A K A K
10 2203. 837 45361. 3 08Dz “Pig 100 2276. 43 43914. 9 a Dgi—2 Dy
20 2204. 055 45356. 8 o Mgy *Gig 10 2278. 84 43868, 4 b ‘Pa,—y *Diyg
20 2205. 108 45335. 2 b ‘Fa—w *Djy 10 2281. 15 43824. 0 b 2Dy—w 2Dy
100 2207. 328 45289. 5 R el 300 2281. 72 43813. 1 a Dy—2z ‘Fiy
30 2209. 067 45253. 9 b 4Fi—w*Diy 30 2983, 02 43788, 1 lgzgzyrw 2Dy
S : 2 Test) 2F?;,./,
10 2209. 218 | 45250.8 | a‘Hg,—y *Hy, ‘ "
1 2210. 997 45214. 4 a ‘Foy—2 *Diy, 4 2283, 41 43780. 6 b 2Fa—w 2D3i
10 2211. 325 45207. 7 a ‘Py—2 Piy 2 2283. 71 437749 | ____ T ______ .
10 2212. 845 45176. 6 b *Fa—w 4Dy 2h 2284. 31 43763.4 | ______________
20 2213. 161 151117052 0| 7h 2285. 10 43748.3 | ______________
2 2286. 2 43727. 2 b ‘Fay—r Py
5 92214.392 | 45145.0 | b ‘Fa—w'Dsy 60,0 SRR
2o ,—2 4D : 2Fa,—2 2FS
5 2916. 945 45093. 1 {a 214 24 1H 2286. 39 43723. 6 a 2F3,—z 2F3y,
: a :H5}é_.7/ 2Hg, 3 2287. 21 43707. 7 a *Py—2z 4Piy
5 2217. 371 45084. 4 a ‘Hpe—y 2Hy il 2287. 51 43702. 2 b 2H y—w 2Hiy
5 2217. 766 45076. 4 b Fg—v K3, 10 2288, 32 43686. 7 a 2Fay;—2z 2Dsy;
3 2217. 880 45074. 1 a Dys—z ‘F3, 15 2288. 80 43677. 5 a ®Dyy—2 4Diy
3 2218. 312 450653000 (RSSO 998 QLT P 2o
500 2218. 552 | 45060.4 | a ‘Paug—z ‘Diy i e it 4 ZE;; / 2Ej
15 2218. 887 | - 4B008:8 ' || coocniesiosoos 5 2290. 52 43644. 8 | b *Dygi—w 2Fiy
10 2220194 | 45027.1 | a Gy Gy 50 2291. 82 43620.2 | a®Dyy—z *Fiy
3 2220. 483 | 45021.2 b *Fy—w ‘Fiy 15 2294. 10 43576.6 | _____ L
10 2222, 774 44974. 8 b 21)2%—1) 2F§% D) QarE 2P, ., 2Ps,,
3 2224, 173 | 44946.6 | a ‘Fa—2z *Diy L ey e LR e Bl
50 2229, 284 44843. 5 o *Daie—=2 ‘P : ‘ @ Hey—y Hi,
5 2230. 449 | 44820.0 | b ‘Fue—w Dy 150 2296. 18 435372 1\ g4Hp—y +Hiy,
1 2231004 | 44808.9 | . __ @D e
15 2296. 64 43528. 5 R
3 92931, 144 | 44806.1 | ______________ 40 o o7 e Lo
1 2232. 770 44773.5 | . ______ : ARt e " Ha—Y "Hag
30 . 44674.3 | b Dg 33 40 2208, 45 43494.1 | a*Hup—y *Hiy
80 2243. 27 44564. 0 a 4le/zAZ bP:u!% 90 2208, 63 43490. 8 a %D 12—,2 4F-°L//2
2 2246. 21 44505. 6 b 2Fa—v P 1 2301 46 43437 3 i 24
1 2301. 64 43433. 9 a‘Hu——2 ‘G
1 2247. 87 44472. 8 a 41)31/2—2 4(}.‘}% 9 « Q¢ 6 l‘_ 4 ‘
3 CH R i PRSI 100 2304. 63 43377. 6 a *Doy—z *Dss,
7 2252, 20 13718 S G BV GO . $Dorrs 4TS,
1 2252, 96 44372.3 a *Day—z 4Fy 240 S 88049 3682;3_2 ,%%;jj
100 2254, 45 44343. 0 a ‘Py—z Py, 200 2305. 61 43359. 1 AT
10H 2306. 68 43339.0 | _____ e Tt -
100 2256. 07 44311 1 a *Pug—2z "Piy 10/ 2306. 88 43335030 (EEERETNS R
20 2256. 25 44307. 6 a ‘Pys—2 ‘Piy 3 2307. 76 43318. 7 b 2Fa—w 2Diyg
50 2256. 67 44299. 6 b 4F3%~x 2F314; : :
e : ; 5 e
80 2957, 12 449290. 5 { 154 40 2308. 63 43302. 4 b 2Hs—y 213y
2 b 2H y—w 25 70 2300, 14 43292.9 | a *Pam—z $P3y
60 2260. 03 44233. 5 a *Day—y ‘F3 10 2309. 38 43288, 2 b 2Ggy—v 2F3y
50 2309. 52 43285. 9 a‘Hy—a Ty
15 2261. 56 44203. 6 b 4Poy— Py 40H 2311, 21 Z 51255 0 (O s
100 2261. 78 44199. 1 0 4G —w ‘Fig
10 2262. 11 44192. 8 b 4Pp—w ‘D 6071 2312. 01 43239, 1 b 2H—y 23,?
300 2263. 51 44165. 5 a%Dy—z ‘D 10H 2312. 74 4390555 S
400 2268. 14 44075. 4 a %Dgy—z ‘F3y 3 2313. 18 43217. 2 a 4Dy—y 4F5,?
150 2313. 37 43213. 7 a Day—z *Diy
30H 2272, 76 43985.8 | ... 50 2314. 02 43201. 6 a‘Hy—y ‘Hiy
2 2273. 19 43977. 4 b ‘Fs—y *Hiy
3h 2273. 66 3068 I 50 2314. 78 43187. 2 a *Hg—y *Hyy
150 2275. 00 43942. 5 o Day—2 ‘Fy 2 2315. 04 43182.5 | . ____
100 2276. 14 43920. 5 a *Dys—z ‘Fiy 10 2315. 27 43178. 2 o ‘Hyy—z *Fiy
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1
Intensity

X (air)

Type

Ay

9
Strong p

10

Strong n

150
30
40H
5QH

150

200

200H

2315. 90

2316. 52
2316. 88
2317. 07
2318. 46

2319. 28
2321. 66

2322. 57
2322. 74
2322. 83

2323. 50
2323. 66
2323. 76
2325. 41
2325. 51

2326. 21
2328. 16
2328. 33
2329. 02

2330. 14

2331. 70
2332. 31
2332. 90
2333. 30
2333. 57

2333. 89
2334. 27
2334. 96
2335. 88
2336. 38

2336. 83
2337. 09
2337. 84
2338. 74
2339. 10

2339. 92
2339. 95
2339. 98
2340. 51

2341. 06

2342. 37
2342. 85
2343. 43
2344. 46
2344. 84

2345. 48
2346. 38
2348. 74
2350. 08
2350. 53

2350. 59
2351. 07
2351. 63
2351. 79
2352. 25

3 4
T Term combina-
tion
K
a®Dgi—=2 4Dgy
431665 |fu g2 P
43154. 9 | ____________
43148. 2 a*Dsy—2z *H3y
43144. 7 a *Hg—y *Hiy
43118. 8 | @ 4G4%4w Z%
43103. 6 b {Fu—y 2F%y
- fa GDo%—Z 4D?%
43059. 5 @ Pay—z Fi
43042. 5 a *Gya—w *F3y
43039. 4 b 2H s —w 2Hsy,
43037. 7 a 2F3%—y "F3%
43025. 4 b 2Dy—w 2Dsy
43022. 3 a *Gay—w Dy
43020. 5 | ____________
42990. 0 b 2Day—w 2D 3y
42988. 1 b 2Gg1,—3%4
42974. 8 b 2H y—w 2H3y,
42939. 2 b 2Fg,—w 2F 3y,
42936. 0 a‘Hy—2 ‘F3y
42923. 4 {a 1Pay—2 OF 3
a 4G3%—IE ZHZ%
42902. 7 a ‘Pus—2 Fiy
42874.0 | ____________
42862.8 | ____________
42851.9 | ____________
42844. 6 a *Gg—w D3y
42839. 7 a ‘Pu—2 Fiy
42833. 8 @ $Day,—2 SPiy
42826. 8 b 4Po—w ‘Diy
42814. 2 a 6D3%—2 414
42797. 2 a *Hy—a ‘Giy
42788. 2 a‘Hy—2 ‘Giy
42779.9 | ____________
42775. 1 b ‘Pus—= *Piy
42761. 4 a 6D1%4Z 4D§y
42745. 0 b 2H g—w 2G5y
42738. 4 a QPI%—Z 4P5%
42723. 5 b 2Hs—w 2Giy
42722.9 | ____________
42722.3 | .
42712. 7 a *Ha,—y 2Giy
o tPh—=2 6F§;,;}
42102.6 ({8 Fm B
42679.4 | ____________
42670. 0 a $Dgi—2z Psy
42659. 4 b 2H y—w 2Giy,
42640. 7 b *Foy—y 2Dty
42633.8 | ____________
42622. 1 b ‘Fa—y 2Dsy,
42605. 8 a *Py—2z F3y,
42563.0 | ____________
42538.8 | ____________
42530. 6 a *Gap—w ‘Fiy
42529.5 | ___________.
42520. 8 b 2Fa,—w 2Dsy,
42510.7 | ____________
42507. 8 b ‘Pp—y 2Fsy,
42499. 5 b 2Du;—y ?Piy

)




1 2 3 -+ 5 6 7 8 9 10
Intensity A (air) T Term combina- | Type Ag q g Strong p | Strong =
tion
A K
b APQ%_Z 4F§%}
3 2352. 63 42492, 7 { g M
a ZPO%_Z 4Pﬁ%}
40 2354. 24 42463. 6 Y i G B e [l [y [ -
5h 2354. 43 42460. 1 a?Fae—y ‘¥ | - | | | ||
25 2355. 63 42438. 4 a‘Hay—x ‘Gl |~ | | | | |
20 2355. 97 42432. 4 | b Fo—y D3y | _____ | | | T\t
6H 2356. 47 42423. 4 a Bo—w Py | | | | | |
600 2357. 92 42397. 4 aDyge—2 Py | _____ | | | | |
400 2358. 79 42381. 7 Dy re—a ek 6 0. 517 1. 844 2. 361 0. 770 2. 102
150 2359. 10 42376. 0 i Hpreer i (552 S IO | I (S | RO I O
40H 2360. 61 42349. 0 A e=mdshe o T i S
5H 2361. 91 42325.7 | oo | | e i e e
6 2363. 02 42305. 8 a*Hae—y ‘D | - | oo | oD | | o L
5H 2363. 32 42300. 4 | o | | el oo - S |
5H 2363. 92 42289.7 | | | oo | oo . S | O | -
50 2364. 23 42284. 2 b *Fue—y Dy | oo m | o | | oo | e
3h 2366. 01 42252.3 | . | | e e e e
150 2367. 22 42230. 7 a *Goy—w ‘Fiy 5 0. 161 0. 642 | 0. 480 0. 080 0. 884
15 2367. 88 42219. 0 @ e 4Ghg | oo f oo o
5 2368. 37 42210. 2 0 Hy—2x ‘G | - | o | | | ool | o
20 2369. 65 42187. 4 | il | | | e | e e
10 2369. 83 42184. 2 a 435%—11 L5 157 [ U LU (S R
a 1Gy—2 2F3, } ¢
80 2371. 84 42148 5 {b Dl 5| e (L167) | 114 124
100 2371. 91 42147. 2 a‘Hy—y 2G3y ) | (1. 14) 1. 06 (s} 1. 41
2H 2373. 05 42127. 0 vi el Il RSt RERSU R PR e e
al Hie—1r 314
20 2373. 96 42110. 8 {b e 4H3V} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
7 2374. 67 42098. 3 b4Day—2 D8y | - ___ | o | oo | e e
400 2375. 63 42081. 3 a %Doyy—2z Py 4 0. 920 3. 271 2. 351 0. 460 1. 890
30 2376. 23 42070.6 | ¢ 2Ga— 3% | oo | oo | VT T
5 2376. 35 42068. 5 b4Fg—y *Hiy | - | | | | oo
4h 2378. 84 42024. 5 a?Piyy—2*Dty | - | | | o e
2 2379. 07 42020. 4 | | | o i e e
100 2379. 60 42011. 0 a‘Hee—2 2Hg | - | o | o | | oo
100 2379. 84 42006. 8 a ‘Poy—z *Foy 6 3. 21 2. 61 —0. 60 1. 60 1. 00
1 2380. 39 4100 708 | S | S R S | | S | R
400 2381. 99 41968. 9 a %Day—2z Psy, 6 0. 189 1. 646 1. 835 0. 475 1. 741
10 2382 74 41955. 7 a 4G2%—x 2F3% _________________________________________
90 2383. 42 41943. 8 a *Poyy—2 Fiy 4 1. 55 2. 61 1. 06 ST 0. 30
5 2383. 96 R e e e e O S e e
1 2384. 95 ATOTORS S| SRS IS (A SR e | S S R | R
2 2385. 29 41910. 3 GGy T 2 | | |
10h 2386. 19 1130 5% () S| R 1 | S | | I | |
20H 2386. 71 A1 885 9F e R R R
10 2388. 04 41862. 5 0 8=y A0Bv | o | e | e e | e |
40 2388. 23 41859. 3 bAFge—x Fg | - | | | ||
3h 2388. 53 41854.0 | | ol | e e e
2h 2388. 67 TS 51RO NN [N | UUU | T | N I I | R
X 2389. 47 41837. 5 aPu—2 Py | - | | | o
15 2390. 09 41826. 7 a'Gue—y Mg | - | | | | |
20 2390. 32 41822. 6 €2Gay—v P | - | | | ||
20 2391. 10 41809.1 | a*Gay—a oy | . _ | | T\ LIIITio\ Lt
30 2391. 44 4TS0S X0 NS | SRR (IR | I | SRR | SRR | R | R
60 2391. 77 41797.4 | a*Hay—y 2G| oo | oo | | IIIITT| I
3 2392. 59 41784. 7 S5 i==pn 205 B8 IS E R R R e e | SRR
200 2393. 84 41761. 1 a‘Hz—=x ‘Djy 6 0. 202 (05763) 0. 955 0. 707 ?
600 2396. 71 41711. 2 aSDy—2z F3y [N o (R ogtes (1. 54) 1. 47 0 1.78




TABLE 6. The second spectrum of rutheniwm (Ru 11)—Continued
- — B
1 2 3 4 5 6 7 8 9 10
Intensity X (air) a Term combina- | Type Ag q g Strong p | Strong n
tion
A K b
3 aRER ‘1’;/2}
80 2306. 97 41706. 6 {b oy ] [N R DRI PRSI PR -
40 2397. 49 41697. 6 as— Py | | | | | e | oo
100 2397. 69 41694. 1 a$Dys—2 Fiy 6us | oo | oo | o e | e
5 2399. 52 41662.3 | _________ e e e e e el e
a *Fgy—z * 3%}
5 2400.10 | 41652 2 {a o) (SRR [ (SRR | U UNS————
3H 2400. 44 41646.4 | | oo | i e e e | o
20 2401. 02 41636. 4 b AFu—y Gy | | | oo | | mmmmon | oo
| ) 2401. 26 41632. 1 b*Doys—= 2Diyg? | - | | | | e | oo
| 40 2401. 85 41621.9 | | oo | e | o i | e | mmeo o
800 2402. 72 41606. 9 a $Dy,—2 F3y, 4 (0. 10) (1. 54) 1. 44 0. 48w 0. 97+
3 240466 | 41573.2  |[¢ 5o mgs 4. N [N [SRURRU (NSUNSN R PUS—
10 2404. 79 41571. 0 et
@iGae—y 2Fy | - | | oo | il | e | e
1 10 2405. 28 41562. 6 a 2F3}§*—Z 4G2y1 _________________________________________
2h 2405. 65 41556. 2 | | | i e e | e
20 2406. 06 41549. 1 a‘Mag—2 2Hsy, | _____ | | | | | oo
4 2406. 65 41538.8 | o | oo e e e e e
20 2407. 31 41527. 5 a*Hy—y 4Gy | - | | | | e o
300 2407. 92 41517. 1 a *Dy—2z SPsy, 7T | . (1. 843) 1. 88 0 1. 82
| 50 2408. 44 41508. 0 b *Fa—a ‘Fsy 6 (0. 04) 0. 94 0. 98 0. 12 0. 96
| D 2409. 34 41492. 5 @ Mgy 4G | | b | el |
25 2409. 68 41486. 7 a*Gas—y 2Haye | _____ | | | ceel | oo | oo
150 2410. 15 41478. 6 a*Hy—y 4Gy 5 (0. 07) (0. 753) . 68 17w 92—
100 2411. 51 41455. 2 b 4Fs—a 4Fs, | | | | ol e | e
40 2413. 40 41422. 8 b2Hs—=x 2GSy | - | | | ol e e
‘ 20H | 2413.80 | 414159 | - ___ 0 | ITTTT | TIIIITT| IITIT | IIIIIIT|Iin| i
| 20 2413. 92 41413. 8 b 4Fo—2x 4Gy | | | | e i e
150 2414. 82 41398. 4 a Dag,—2z P3y (7R | RS (1. 576) 1. 592 0 1. 584
]20 2415 20 41391 9 a 4H5%*2 2H§yz 6us ,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1. 36
100 2415. 72 41383. 0 a 4H4%—Z 2H3% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2 2416. 06 41377. 1 b 4Pos— Py | | CoC | ool | e | oo | mmmme
120 2416. 96 41361. 7 b ‘Fa—=2 *Giy 6 (0. 04) 1.17 1. 21 . 16— 1. 19
60 2418. 96 41327. 6 b2Hg,—= 2Hjy, 70 R R (1. 053) 1. 05 0 1. 04
15 2420. 10 41308. 0 b 2Fa—w?2Ghy | - | | oo | el | oo
10 2420. 24 41305. 6 04Go—y 2F%; | | | ol | e | oo
) 2421. 28 41288.0 | oo | i e e | e | e | e
5H 2422. 08 41274.3 | o | o oo i | e | e | e
B 2422. 68 41264. 0 b2Hy,—x 2Hsy, | o | | | | el | e
40 2422. 84 41261. 3 b4Dg—w*D%s | - | ool | oo | e | e | oo
5H 2423. 62 A R B e s R v e
70 2424. 56 41232. 0 b *Fa—y 2Giy S| S (1. 093) 1. 06 0 1. 00+
3H 2425. 46 7 AR e ot e N S Kot o e TSN N e Q] IEVES A el (S0 i S0 i RO e L
50 2426. 59 41197. 6 b 2Po,—y 2Pty 5 0. 408 0. 890 1. 298 0. 204 1. 502
40 2426. 99 41190.8 | ____________ 6 S | ST | S | A RS 59 ?
60 2427. 75 41177. 9 a *Hy—y *Giy 6 26 .76 1. 02 920 0. 89
10 2428. 86 41159. 0 @A Gy s | [ DR S RN S R
10 2429. 01 25 L 514 B N I SO e R o S (S T [ O I o R e S
60 2430. 40 41133. 0 ¢ 2Gg—v 2F3y 7R I (0. 942) 0. 96 0 . 900
3h 2430. 72 ATT27:0650 [ S e s e R e e e e e e L e e e S =
50 9430, 94 41123, 9 {b Hy—=2 2G3% 6 20 0. 415 .62 0. 40 ?
b 4Fl%—x 4F1y1 _________________________________________
2h 2431. 21 41119. 3 @ %So—w2Fs | o | | Cil | el | mmmmoo | mmemo
2 2431. 82 41109. 0 a2 B—zr DS e e e e
40 2432. 16 41103. 2 a *Gy—y 2Hgy, 2= R ISR | IR R | B . 30w 0. 76+
40 2433. 58 41079. 2 A v DY R T e e PR e
30 2433. 86 5 [0l D ) e S T o e e [ S N O i oL U e Rl ST I e o T ) N e e o | ST
2 2434. 03 530178 by R e Gt e s p e S o R M ERPL (e o o o o e PR b AR G TR S
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TasLe 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 ) 6 7 8 9 10
Intensity A (air) o Term combina- | Type Ay g q Strong p | Strong n
tion
A K
6 2434. 74 41059. 6 b APue—1% | oo | o | | | |
80 2434. 98 41055. 7 a*Has—y *Glg | o= | | | | | ol
4 2435. 33 41049.8 | ___ | | | e e
200 2435. 51 41046. 8 a‘Ha—y Gy 6us | o | | _____ 38 1. 37+
2 2436. 23 41034. 6 b4Pos—y ‘G | —-ooo | oo | | | | ol
b 2436. 55 41029. 3 a'Dayg—2 Fsyo | - | | | | o | .
1h 2438. 94 40989. 0 b4Pos—y Dy | —oom | oo | | o ool | e
2h 2439. 15 40985.5 | | oo | oo | | e | e | o
150H 2439. 69 40976.3 | = | oo | oo | e e e e
2 2440. 13 40969. 0 a?Foye—2 *Hyy | - | | | | | .
80 2440. 80 40957. 7 b4Fa—2 ‘G | —oooo | oo | oo oo | e
70 2441. 37 40948. 3 | | | oo | 0. 25w ?
30 2441. 61 40944. 1 b ‘Fus—=2z 2Py 4 0. 42 0. 42 0. 84 .21 0. 21
100 Hw 2443. 30 40915. 8 b 4Fo—2 4Glg | ccoom | i | i | oo | el | e
40H 2445. 55 40878. 2 | | oo | i | e e o e
8 2446. 55 40861. 5 b4Dus—w*Dee? | - | | el e | e
8 2446. 77 40857. 8 b 2Pys—a 2Diyg | o= | oo | . ST R [
5 2443, 36 40831. 4 Cromms o EEEEER REEE S R
at }2%—1' 4P‘3% }

10 2448, 91 40822. 1 {c o« | SRR [ [N S (PSS [
200H 2449. 58 40811. 0 28D8%—e Doy | - | | | o | o
30 2450. 88 40789. 3 b *Doys—w ‘D 6 . 43 .13 . 56 216 347
40 2451. 23 40783. 5 b ‘Fy—a 4Giy 4 (0. 04) 1. 20 1. 16 19w 96+
10 2451. 66 40776. 3 | | oo | e | e | e e | e

5 2452. 53 40761.9 | | oo | oo | e e i e
60 2453. 82 40740. 5 b2Hpe—x 2HSy | - | | | ol | ool
10 2454. 16 40734. 8 b 4Poy—y 4G | - | | o | e |
10 2454. 99 40721. 0 b4Fu—y 2G| - _ | | . SR R [

600 2455. 53 40712. 0 a *Day—z SF3y Gus (0.11) 1. 58 1. 47 39— 1. 53+

500 2456. 44 40697. 0 a %Dgy—2z 0P3), 4 | . (1. 637) 1. 57 w 1. 39+

500 2456. 57 40694. 8 a8Dy—2z SFiy 4 | (1. 576) 1. 43 39w 0. 93+
20 2457. 19 40684. 6 b ‘Fy—=x 4Dy D) 0. 24 (1. 200) 0. 96 12 | .
10 2459. 24 40650. 7 | | | | el e e
20 2459. 42 40647. 6 | ___ | oo | cooooo | e e e e
20 2460. 18 40635. 2 b 4Foy—y Dy | oo | | | o | .
20 2460. 43 40631. 1 a‘Hg—z 2F3y, 4 | . (0.753) . 82 w 60
20 2460. 59 40628. 4 adGa—y Mg | | | | ool | e e

5 2461. 54 40612.8 | | oo | e | e | e e e
20 2462. 17 40602. 3 b2Doye—w2G8g | oo | oo | | el | e |
25 2462. 65 40594. 4 a 4Gs—y *Hiy 5 0. 243 (1. 237) 0. 994 0. 122 ?

1 2463. 86 40574. 4 | | || i e e e

2 2464. 24 40568. 1 | ______ | | oo | oo e | e e

100 2464. 76 40559. 7 b ‘Fu—ax 4G3y 5 2. 74 0. 442 716 141 1. 127
25 2465. 00 40555. 6 {b Pu—a Py }
: : b ZF;;%—w 4D§% _______________________________________

1 2465. 52 40547. 1 b 4Poy—2 288y | —oooo | | oo | o e

1 2466. 61 40529. 2 b 4Pu—x 4F? | | | oo | o o | o

1 2467. 05 40522. 0 €?Day—38s | oo | oo el | e e | e
30 2467. 33 40517. 4 | | | cem | e e e e

2H 2468. 71 40494. 7 | | | oo | i e e e
20 2469. 25 40485. 9 a4Go—y 2D? | - | | | ool | e | ol
40 2469. 77 40477. 4 b 4Dy—x 2G5y 6 275 (1. 397) 1. 122 963 | .
60 2470. 51 40465. 3 a %Day—2z 6F5y 5 . 582 1. 629 1. 047 . 294 2. 502
30 2471. 05 40456. 4 b 2H —w 4F3y R | w 1. 36

3H 2471. 76 40444.8 | | e | e | e | e e | e
20 2472. 44 40433.7 | 6 | | | . . 28 0. 98
30 2472. 83 40427. 2 b 4Du—w*Diy 7 . (1. 200) 1. 214 0 1. 207
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TABLE 6. The second spectrum of rutheniwm (Ru 11)—Continued

1 2 3 4 5 6 7 8 9 10
Intensity A (air) o Term combina- | Type Ag q q Strong p | Strong =
tion
A K
8 2472. 99 40424. 7 @ 2Poy—=a “Fig SR on T e SRR S (U R
10 2473. 57 40415. 1 | | | oo || il
b5h 2473. 83 40410.9 | | | | e e | oo f
30 2474. 76 40395. 7 b ¢Dy,—w D3y 5 | o_o___- (1. 200) 1. 30 w 1. 44 |
4 2476. 15 40373. 1 b2Gas—w2Hay | - | oo | | ol | el | ool |
|
10 2477. 17 40356. 4 b Fge—2 *Fhg | | oo | oo e | i e !
50 2477. 26 40355. 0 b4Doy—w*D%yg | _oon | oo | Ll | el | ool e [
8 2477. 98 40343. 3 | o | oo | mmmmoo | oo ol | oo e
20 2478. 36 40337. 2 | | oo | mmmmmo | i | el | o oo
500 2478. 93 40327. 9 a $Doy,—2 6Fsy, 6 0. 334 1. 635 1. 301 0. 851 1. 468
|
b ‘Fa,—2 2P3y, i
5 2480. 20 40307. 0 {b DL B } _________________________________________ ‘
30 2480. 81 40297. 1 | a‘Hep—2 203 | 5 181 | (1.23) | 105 .09 2. 162
200 2481. 11 40292. 4 a *Ga—y *Hiy 4 | . (1. 237) 1. 20 . 20w 1. 02+
15 2481. 85 40280. 4 b 4Fa—a D8y | - | oo | oo | ol | | el
60 2482. 78 40265. 2 b tDay,—w D3y, 6 (0. 044) 1. 345 1. 301 . 110 1. 323 |
1 2483. 20 40258. 5 | o | | e | i e | e | e
3 2483. 54 40253. 0 | oo | oo | mmmmoo | i e | e e
50 2483. 96 40246. 2 a ‘He—2z 13y 6 (0. 10) 1. 23 1. 03 67— 1. 13-+
5 2484. 49 40237. 5 a?Fa—2 *H8y | | | | oo | | o __
10 2484. 67 40234. 6 b ‘Dos—2a 4Py 6 1. 62 0. 14 1. 76 . 81 0. 95
8 2487. 20 40193. 7 b 4Daoy;—y SPsy G- 0. 268 1. 306 1. 574 35 2. 2447
4H 2487. 51 40188. 7 b 4Poy—2 2F8y | - | oo | ool | e | ool | e
3 2487. 90 40182. 4 a‘Hay—2 *Dsg? | _____ | | | | |
30 2488. 57 40171. 6 b ‘Fa,—2z 2Hjy, 4 | oo __ (1. 093) 1. 02 23w 0. 761
5 2488. 88 40166. 6 | | | oo | | ol ol .
50 2489. 34 40159. 2 a Ms—w2Hg, L S (0. 90) 0. 91 w . 87
6 2490. 54 40139. 8 aHape—2 28 | - | oo | | oo | | .
50 2491. 08 40131. 2 @4 Gag—y 2D3g | - | | | | | . [
40 2491. 10 40130.8 | @*Hgg—z Mgy | | | CITTTTT | CITTTTT|CTTTTTh oo ;
5 2491. 34 40127. 0 b ‘Fo—y 2G3y 5 | ——o---o (0.943) 1. 028 w 1. 24—
40 2491. 56 40123.4 | b‘Day—w*Fsy | 7,4 | - ____ (1.344) | 1.32 0 1.26
5 2493. 59 40090. 9 b 4Fo—2 Dy | - | oo | | ol ool oo
300 2493. 68 40089. 2 a‘Hs—2 18y (7 | U | R R 0 1. 124
10 2494. 16 40081. 6 bDuy—w Fsy | - | | oo | e | oo | e
40 2494. 48 40076. 4 a $Dys—2z Fiy 5 2. 50 1. 83 —0. 67 1. 25 3. 08
2h 2495. 35 40062. 4 | | oo | e | o e | e | o
200 2495. 69 40057.0 | b 4Fg—y ‘Gag | 4 | ______ (1.200) | 1.17 w 103+
2h 2495. 94 40053. 0 | oo ooooon | Lo | e | i | e i el
25 2496. 86 40038.2 | ____________ B || csmmmes || cemeeee || cmeceee (IR265= 0. 98 +
1 2497. 36 40030. 2 b4Day—= 2H? | o | | o | el o o
200 2498. 41 40013. 4 a %Dys—2z F5y, b GO R IO ISR SRR
200 2498. 58 40010. 7 a %Dagy—2 F3, 4 0. 180 1. 637 1. 457 . 091 1. 007
8 2499. 38 39997. 8 b 4Fs—y *Gyg | oo | oo | oo | e | oL
3 2499. 56 39994. 9 | | ol | mommoo | oo | e | o
50 2500. 14 39985. 6 a 2Lgs—y 215y D (0. 08) 1. 08 1. 00 41w 1. 52—
100 2501. 95 39956. 8 D=0 2%15% 4 (0. 06) 1. 20 1. 14 25w 0. 87+
b 4])2;/7—7.0 4 215 }
40 2502. 30 39951. 3 {b Aot | SO SRR (N, D [
S 2503. 22 39936. 5 | | | oo | | o o o
10 2504. 92 39909. 5 b 284%—]/ 2%‘5% _________________________________________
a?Gy—2 Fiy }
10 2505. 64 AT Mok | SR (Y [ | [
15 2505. 89 39894. 0 a*Hpe—2 Py | o | oo | | ol | el | ol
25 2506. 25 39888. 2 @ Gy e—o R G BN R S (S R S
25 2506. 42 39885. 5 | b4Dgg—w Fig | - | | T LTI ITTTTTmy T
300 2507. 00 39876. 3 a ®Dys—2 tF3, 4 0. 536 1. 869 1. 333 . 267 0. 592
4 2507. 50 30868.4 | - | _____ || ___ |
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TAsLE 6. T'he second spectrum of rutheniwm (Ru 1) —Continued

1 2 3 4 5 7 8 9 10
Intensity A (air) o Term combina- | Type Ag q g Strong p | Strong n
tion
A K
100 2508. 67 39849. 8 a Ues—y Ay 7 (0. 00) 1. 08 1. 08 0 1. 08
3 2509. 42 39837. 8 ¢2Gaq—w?2Ds%y | oo | Co_ | ool | e | el | e
611 2511. 22 398009. 3 b4Day—w4FSy | - | oo | | oo i | mmeeo ol
1 2511. 59 39803. 4 | il | oo | mmmmi | e | e | i | e
5H 2512. 52 39788. 7 | i | oo | e | e | e | e | e
150 2513. 32 39776. 0 a *Doy—2z SFgy 6 3. 87 3. 28 —0. 59 1. 935 1. 347
1 2513. 61 39771. 5 b 2Fa—2 2G5 | —oooo | oo | ool el | e | e
3h 2514. 16 39762. 8 b2Doy—x 2Dty | —ooo- | oo | | oo | e | e
8 2515. 63 39739. 5 b 4Poy—=z 4Dsy 6uS | oo | oo | oo | oo | e
10 2516. 71 39722. 4 a Wge—w2Hgy, | oo - | | | oo | ool e
200 2517. 32 39712. 8 a %Doy—2z SFiy 4 2. 21 3. 26 1. 05 1. 11 —0. 06?7
100 2518. 41 39695. 6 a An—y 23y 6 (0. 05) 0. 90 0. 95 0. 29 . 93
75 2519. 20 39683. 2 b 4Pus—y 4Dsy -4 . 327 1. 634 1. 307 . 164 . 817
10 2520. 57 39661. 6 b 4Poy—1%s | oo | oo | o | e | | e 3
40 2520. 82 39657. 6 a*Hyp—2z 2Giy b6us | _______ 1. 14 1. 00 20 1. 07 ‘\
3 2522. 26 39634. 9 b4Dpe—w4Fg | o | oo | oo | oo | e | oo |
25 2522. 59 39629.9 | o | oo | e | e | oo 0 1. 101 ‘
1 2522. 74 39627.5 | oo | ool | e e e | e | e [
8 2523. 16 39620. 9 b 4Fu—y 4Gy 6 (0. 05) (1. 200) 1. 15 0. 23 ?
1 2523. 72 39612. 1 | | oo | oo | ol i | e | mmmmmeee
20 2524. 39 39601. 7 b ‘Fy,—=a 4Diy 7 | . (0. 415) 0. 40 0 0. 42
100 2524. 85 39594. 4 a‘Hey—2 25y, 6 (0. 08) 1. 20 1. 12 0. 51 116+ |
200H 2525. 42 39585. 5 | | oo oo | oo | e | i | e |
25 2526. 88 39562. 5 b 4Doy—w 4F 5y 5 0. 368 0. 131 0. 499 184 0. 683 ‘
20 2527. 07 39559. 6 0 Wae—y Mg | ooom | oo | ool | e e | e
&) 2527. 30 39556. 0 a 4G4y—y 4I‘I;g}g _________________________________________
200 2527. 86 39547. 2 a4Gy—y ‘H3y 4 (0. 06) 1. 17 1. 11 0. 29w .84+
100 2528. 05 39544. 3 ¢ 2G g—w 2F3y, A R N 0 1. 04
20 2529. 61 39520. 0 atHe—z 413y, 5 0.184? | (1.23) 1. 05 0. 09 ?
10 2530. 04 39513. 2 a4Gue—y *Hiy | - | | | | ool | e
70 2530. 41 39507. 4 b 4F2y—y 4G3y 5 (0. 08) 0. 92 1. 00 19w 1. 20—
2 2531. 68 39487. 6 | | oo | oo | e | | i e
10 2533. 03 39466. 6 | ____________ | | oo | e | e | mmmmeee
6 2533. 39 39461. 0 b 2Py—=a 4Phy 4 0. 56 (1. 188) 1. 748 0. 28 ?
100 2533. 97 39451. 9 b ‘Fu—y 4Gsy & . 268 0. 426 0. 694 . 134 1. 096
80 2534. 92 39437. 1 a‘iHs%—Z 210% ) S I U (N [ (R
50 2535. 23 39432. 4 a Mpe—w2Hg, | _____ | | | | | eeeooo
100 2535. 60 39426. 6 b 4Poy—y D3y 4 0. 226 1. 565 1. 339 0. 111 0. 774
5 2536. 30 39415. 7 b2Gys—w2G8y | oo | | | | | e
3 2536. 68 39409.8 | | oo | ol | e e e
10Hw 2537. 34 39399. 5 et ol eSO IESEE S (SRS S e R
a*Hy—z 13, }
100 2539. 72 39362. 6 {a s | S R R [
100 2540. 30 39353. 6 aHpe—2 405, | - | | | . R (S
1 2540. 84 39345.2 | | | | el | o R
1 2541. 80 39330. 4 b2Gyu—w2Gay | oo | | | . [——— R ——
25 2542. 04 39326. 7 a 4Goy—2x ‘Fiy 7 (0. 00) 0. 648 0. 648 0 648
20 2542. 23 39323. 7 b2Hg,—y 2F3y 4 0. 172 . 958 1. 130 0. 086 ?
100 2542. 146 39309. 6 a4Goe—2 4G | - | oo | ol | el il | e
100 2543. 216 39308. 5 a4Ha—2 2G| oo | oo | | | e | e
300 2543. 272 39307. 6 a‘Hes—2 415, 4 (0. 03) 1. 235 1. 205 20w 1. 02+
100 2543. 47 39304. 6 a'Goae—2x *Fse | - | | | | o | oo
2 2544. 18 39293. 6 b2Foy—x 2Dy | oo | oo | | | e | e
1 2545. 29 39276.5 | o | | | | . B
3Hw 2545. 81 39268. 4 | __________ | | | | el | o
2H 2546. 40 39259. 3 aGoy—2x 4Gy | —____ | | | | |
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 5 [§ 7 8 9 10
Intensity X\ (air) T Term combina- | Type Ag q G Strong p | Strong n»
tion
A K
20 2547. 66 39239. 9 b2H,—y 2Hsy, [/ 0. 95 0. 96 0 0. 955
8 2547. 95 39235. 5 b 2Py,—w 4F35y, 4 0. 184 1. 168 984 0. 092 0. 709
2 2548. 31 39229. 9 b*Day—x 2F8; | - | | | | | e |
3 2548. 78 39222.7 | ____________ | _____ | __ JEEUEEE NI (U (U B |
50 2549. 121 39217. 4 a*Hae—y *Foy | oo | o | | | | .
100 2549. 171 39216. 7 b *Fy—y 4Giy Sus | - | | _____ w | o
80 2549. 79 39207. 1 a‘Cyue—1x *Fys | 7,5 | _____ (1.021) | 1.00 0 1. 06
5 2551. 56 39179. 8 b 2Fy—w *Fgy 5 .22 1. 06 1. 28 0. 11 2. 05?
150 2551. 98 39173. 5 a 4*Ga—y *Hiy Sus | . ____ (1. 021) 1. 00 w 0. 96
8 2553. 49 39150. 4 b Fa—22Fss | | | | e | o o
14 2554. 29 39138. 1 | | | | ol | o
1h 2554. 82 39130. 0 b 4Pose—a ‘Fig | o | | | eoo | oo | oo
5 2555 70 39116 6 a 215%—?1) 2 S e e e
30 2555. 93 39113. 0 @ Gys—2 1G3y 7 | (6. 00) 1. 00 1. 60 0 1. 00
30 2556. 08 39110. 7 a 4Gay—2 4F3y 5 0. 40 0. 65 1. 054 0. 20 2. 05
15 2556. 72 39100. 9 b 4Po—2 2F3y, 4 . 38 1. 584 1. 204 . 191 0. 254
15 2557. 15 39094. 2 a‘Hye—2 2G8,? | Tus | -______ | _______ | _______ w 1. 13 ‘
3 2558. 02 39081. 0 a *Ga—y 2Giy 6 (0. 107) 1. 16 1. 05 0. 48— PSIRIEE |
15 2559. 56 39057.6 | /A R [ 0 0. 874 [
; 3 2559. 96 39051. 4 b 2Py, —23y 6 0. 16 1. 18 1. 34 0. 24 1. 26
|
1 1 2561. 22 39032.2 | ____________ | | | || e e
| 1 2561. 45 39028. 7 aPoy—2 D8y, | _____ | _______ | | | | oo ’
2 2562. 94 39026. 0 b 2Pus—y ®Piy 6* 42 2. 07 2. 49 64 2. 28 ‘
1 2563. 28 39000. 8 | ____________ | | | oo | | el e |
1 2563. 61 38995. 8 ¢ 2Ga—w?2FSs | - _ | | | oo | ool .
3 2563. 91 38991. 2 b 4Day,—y 2F3y 4 225 1.345 | 1.120 0. 114 0. 558
1 2564. 83 38977. 2 e PR o e || e
40 2565. 69 38964. 2 b ‘Fa—=z 4Djy 4 . 252 0. 940 1. 192 1. 25 562
5 2565. 94 38960. 4 b 4For—22F%s | - ___ | ____ | | | e | o___
40 2566. 25 38955. 7 ¢ 2Gy—w 2Hjgy, 6 (0. 14) (1. 078) 0. 94 62— ?
20 2566. 59 38950. 5 b 4Poy—2 2Phs | _____ | | | | el e
100 2568. 88 38915. 9 b tDas—=a 2F34 6 0. 250 1. 39 1. 14 . 877 1. 27
1 2569. 41 38907.7 | _________ ol S O | RN | SRR
b 4Doyz—x e |
8 2569. 58 38905. 3 {C ] } ___________________ [N I
i 150 2571. 09 38382. 3 a 4Gy—2 1Fgy R (1.237) | 1.20 w 1. 39— }
1 2571. 44 38877.1 | | | || S }
1 2571. 73 38872.6 | | | | | oo oo ;
10 2572. 67 38858. 5 a *Hz,—y ‘Fiy 5 0. 400 0. 752 1. 152 0. 200 2. 552
3Hw 2573. 11 38851.8 | | | | | o o
50 2573. 44 38846. 9 b ¢Doy,—=2 Py 4 225 1. 835 1. 560 114 0. 997
25 2574. 06 38837. 5 ¢ 2Day—w 2Dsy, 6 (0. 10) 1.17 1. 07 297—| 1.124
5 2574. 53 38830. 4 b2Ga—w?2Ghs | _ oo | oo | o e e
1h 2575. 58 38814.6 | _____ | ___. S| R | (RO | R | R | U
2 2575. 93 38809. 2 b 4Pus—y *Dig | - | | oo | e e | o
50 2576. 09 38806. 9 a 4Gy—2 4Gy 7 (0. 00) 1. 19 1. 19 0 1. 185
10 2576. 99 38793. 4 b 4Fu,—y D3y 4 (0. 14) 1. 20 1. 34 0. 51w 0. 714
5 2577. 31 38788. 5 b 2Pue—w4 P | | | | | oo __
2 2578. 11 38776. 5 a*Hz,—2 2Dsy, 4 0. 56 (0.753) | 1.31 28 ?
60 2579. 10 38761. 7 a 4Goy—2 4G3y, 6 (0. 044) 0. 666 | 0.710 108 . 688
5 2580. 22 38744. 8 a*Haye—2 2GSy | - | | ______ P N R ’
\
5 2580. 45 38741. 3 @4Ga—Y 2G| - | | o | e e o
{59 2581. 43 38726.6 | ____________ | | | ol .31 ?
S 2582. 54 38710. 0 b ‘Dus—y 2Fsy 7 | (1. 200) 1. 20 0 1. 19?
10 2582. 90 38704. 7 b4Fy—2 2L, | - | oo __ | oo __ ‘ ______________________
20 2583. 07 38702. 0 b 4Fs,—=2 ‘Dsy, 4 0. 19 1. 10 1. 29 0. 093 0. 633
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TaBLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 1 5 6 7 8 9 10
Intensity \ (air) o Term combina- | Type Ayg g q Strong p | Strong n
tion
A K
10H | 2586. 83 38645.8 | .. |l R
75 2587, 87 386302 | a*Hp—y Fgy | | | T R
1 2588, 68 EI T I S O R I R I R
2 2588, 88 38615.2 | @ *Gypsv Gy | - | T | CIIITTT | IITITTT| Tl
100w 2589, 43 38607.0 | b *Fus—x ‘Diy | . | ___ I R R
75 2501. 04 38583.0 | a‘Gge—y ‘G | 6 0.07) | 1.23 1. 16 37— | 119+
b 2Hae—y *Hsy }
75 2591. 26 38579. 7 {b = | - R R R
1 2593. 15 38551.6 | a?Gag—z Fpg | | ______ N N T
501 2504, 41 385329 | . __ o ||| IR -
4 2595. 54 38516.1 | b2Hps—y 2Hiyg | - I I R I
50 2595. 81 38512.1 | b ‘Fa—2x ‘Dyg | 6 0.338 | 0.942 128 | 0.854 | 1111
1 2506, 81 38497.3 | b Poy—a Diyg | oo | | |
10 2507, 14 384924 | ¢ 2Gug—y g | . R R I B R
5 2597. 79 38482.8 | atGyy—z *Hgy, | | | T R R B
15 2598. 80 38467.7 | b 4Fge—z Fa | 7 | ... (1.200) | 1.20 0 1. 220
= < b 21)2%—11) 4D§IA? } »
15 2599. 68 38454. 7 {a Py s |} 7 R (1.57) | 1.56 0 1. 550
30 2602. 26 38416.6 | . 4 | R 0. 24w | 103+
5 2602. 88 38407.4 | ¢ 2Go—w?Hy, | 7,5 | . (0.942) | 0,948 | 0 0. 967
1 2603. 25 384021 | b?Du—a Phy; | | | | . N R
10 2604, 13 38380.1 | b ‘Fy,—y Djy | 6 | .254 | 1004 | 1348 | 0.902 | 1 221
10Hw | 2606. 21 38358.4 | ... __ A T R R 0 0. 861
5 2606. 91 38348, 1 | T | ... R I R IR
1 2607. 49 38330.6 | . __ R R I DR R
5 2607. 79 38335.2 | a ‘Poy—z Diy | . 73 257 | (1.84) | 0. 365 ?
20 2607. 92 38333.4 | b 4Py—z 2Dy | 6 | .246 | 1573 | 1 327 1626 | 1450
1 2609. 30 38312.9 | b2Day—w Py, | A | [ R )
2 2610. 09 383014 | b 4Pys—z 2G3; | 4 547 | 1,608 | 1060 276 | —0.310
10 2611. 50 38280.7 | a‘Hys—y ‘Fi; | 6 300 | 0.798 | 1042 | 1. 064 - 890
3 2611, 84 38275.7 | a*Hpg—z T | oo | oo | RIS DR R
5 2612, 44 38266.9 | a‘Hyge—z 5, | .. R B - R
40 2612. 52 38265.8 | biDys—y F3; | 5 192 | 1385 | 1193 | 0.094 | 1. 865
5 2613. 31 382542 | .| T | TTho T T T
50 2614. 86 38BL5 | b T 2 |6 0.203 | 1.200 | 0.994 | 0.927 | _____
‘ a ‘Ga—ax Gy } S
75 2615. 05 38228, 8 {c oo e o |l@ien| 115 ” 1. 074
1 2615. 43 38223.2 | a Pus—z Fsg | | || I R
25 2616. 33 38210.1 | b Fyy—a 2F3; | 6 (0.05) | (1.083) | 1.13 0.17 ?
10 2617. 08 38199.2 | b ‘Fay—y Dy | 5 0.410 | 0.933 | 1343 206 | 2368
10 2617, 45 38193.7 | | | T T )
1% 2618, 59 38177.0 | b2Dp—w Fsy | | LT | I
50 2619. 35 38166.0 | a‘Gus—y G | 5 138 | 1166 | 1.028 067 | 1.649
5 2620. 06 38155.6 | b ‘Fu—x ‘D | 5 91 0. 38 1.29 46 2. 65
20 2620. 69 38146.5 | a4Gp—y 4Gig | - | | RN R
20 2621. 28 38138.0 | b ‘Fuy—y Dby | 4 372 | 0,421 | 0.793 186 | 0,235
3 2621, 74 381313 | b 2Pus—x 4Py, | o | || T T
2 2621. 85 38120. 6 | a‘Gae—a Dy | | I R R
3Hw | 2622 26 38123.7 | oo |l
10Hw | 2623, 43 38106. 6 | ¢ 2Dp—w2Dg, | - | L | JIITTTT | TIITTTT | TITTToT ) Tiiiii
40 2624, 17 38095.9 | bDo—a P, | 6 (0.09) | 134 1.25 22— | 130+
5 2624. 71 38088. 1 | .| | T T T T
25 2625. 39 38078.2 | b2Gy—w D3, | 6 0.248 | 0.886 | 1.134 /877 | '1.010
10 2625. 58 38075.5 | b*Das—2 2885 | - | oo |
30 2626, 41 38063. 4 | b ‘Fy,—z 2F5, | 6 (0.106) | 1.095 | 1.201 J37— | T1.148%
15 2627. 31 38050.3 | .. A I IR IR 0 1. 20
5 2627, 82 38043.0 | . __ A I I I 0 0. 861
5Hw | 2628, 15 EENEE T AR IR (R (DU S IR IR




TABLE 6.

The second spectrum of rutheniwm (Ru11)—Continued

1 2 3| 4 5 6 7 8 9 10 ‘
|
Intensity A (air) o | Term combina- | Type Ag q g Strong p | Strong n ‘
‘ tion [ ‘
|
| |
A K !
75 2628. 75 38029. 5 b 2Gy—= 2Giy T* | oo | emomon | oo d? 1. 08
5 2629. 37 38020. 6 a *Gygs—=2z 2Hgy, 6 0. 159 (1.167) 1. 008 0. 716 ?
150 2630, 04 38010.9 | a Mg—ax 2Hgy | 7,4 | _______ (1. 08) 1. 09 0 1. 051
20 2631. 09 37995.7 | a‘Hu—y *Fs | 4 7259 | 0.758 | L1017 | 0.126 | 0.110
25 2632. 73 37972.0 | a*Gaus—y 2Gsy | 5 0. 381 0. 652 1035 | 0.191 1. 604
5 2633. 50 37961.0 | _______ | oo e e | e | e | oo |
20 2633. 82 37956. 4 bR G == 4 1. 372 2. 541 1. 169 —. 686 0. 483
10 2635. 21 37936. 3 | a*Gaoy—=x ‘D3 5 0. 305 0. 647 0. 953 | 154 1.718
10 2635. 34 379344 | b2Gg—=2 2Hiy | oo | oo | e | R ‘
70 2635. 84 37927.2 | b *Fy—2 5y 4 165 1. 207 1. 042 | 082 0. 300 }
100 2636. 54 37917. 2 a‘Hgpe—2z 415y 5 . 200 0. 748 0. 948 100 1. 648
20 2636. 84 37912.9 | c¢2Gu—w2Giyg | 6 (0. 06) 1. 09 .03 | .27— | 1.065+ |
10 2638. 35 37891. 2 b ¢Dus—y 2D3y 6 0. 457 1. 205 0. 748 | 697 0. 977
1 2639. 34 1S () A S | U | SO | S| [ | R —
15 2639. 58 37873. 5 b ‘Foy—2 2F3y | 5 254 | 1.193 939 | . 127 1. 828
50 2641. 63 37844.2 | b2Wa—wiFs | 7 | _______ | ___ I 0 1. 038
5 2642. 10 37837.4 | b *Po—y ‘F3, | 4 525 | (1.572) | 1.047 | 0.262 | ________
20 2642. 80 37827. 4 b4Fa—22G3y | o | | oo | oo I | oo
30 2642, 88 37826. 2 a4Ga—y 263 | - | | | R |
20 2643. 14 37822 6 at 45— R 4 ST R QPP R S S e =, . ‘ [ |
5 2643. 40 37818. 7 b4Doyy—y 2Dy | oo | - S S i ,,,,,,,,
3 2643. 60 37815.9 | @ Mye—x 2G5y | | | __ I I I
40 2644. 62 37801. 4 a *Gy—x 4Fgy, 6 o | (L167) 1. 19 w 1. 18+
75 2645. 97 37782. 0 b 4Fg—y 4F3y 6 S 1. 20 1. 15 23— i, 8eE
100 2648. 78 37742. 0 a‘Hye—2 4G5 | - | || us 1. 16us
3 2650. 26 37720. 9 a Agpe—x 2Hgy, | _____ | oo | oo | momooos | comomon | cmemeoo
10 2652. 94 37682. 8 b ¢Dus—y 2Dsy 4 | . (1. 200) 1. 15 us 1. 07us
8 2653. 10 37680. 6 a ‘Ggs—z 2H3y, 7 | (1. 021) 1. 016 0 1. 006
25 2653. 95 37668. 5 b 4{Fy—2 2G3y, 5 170 1. 202 1. 032 0. 086 1. 797
1h 2654. 524 S50 (0833 | I | RV (NN | ST | S |
10 2654. 876 37655. 34 b 2Poy—w*DG? | __ - | o | oo | e | oo | oo
5 2655. 008 37653. 47 | a4Gas—y G | - | oo | comoo | ool | cmmoon | oo
300 2656. 235 37636. 07 a*Hes—z ‘Hpy 6 (0. 08) 1. 22 1. 14 (8 Gill— 1. 184+
25 2657. 198 37622. 43 | ____________ | | oo | s | ool | cememcme || commmecs
10 2657. 326 37620. 62 | ____________ | | | mmmmmom | oo ' _______________
|
15 2658. 244 37607. 63 b 4Pos—=x *Déy 6 | 2. 53 0. 37 .08 | 145 |
1 2658. 672 37601. 58 | | | oo | e | e | mmmeo | oo |
1 2658. 922 S 750 S5 ()21 S| I | R (I U U R
1 2660. 152 37580. 66 ¢ Dy—y2Phg | - | P | R R — [ | —
200 2661. 169 37566. 30 a*Heay—2z 4Gy 7 [ ————. (1. 23) 1. 24 0 1. 143
300 2661. 610 | 37560.07 | a®Dgy—z D%y, | 7 | .. _ (1. 54) 1. 56 0 1.502 |
20 2661. 82 37557. 11 | @*Huyg—2 4Gy | _____ | | oIl i | . :
15 2662 183 | 37551.99 | b4Dasy—y D8y | | | | T CIIIIID LTIl
25 2662. 880 37542. 16 b 4Pus—y *Djy 5 0. 856 1. 652 0. 796 0. 428 2. 080
10 2663. 754 37529. 84 b 2Ga—2 2Ggy 4 . 174 (0. 833) . 709 . 087 4
2 2665. 376 37507. 00 a 4Gas—y 4Gy 5 . 330 (1. 021) 691 162 ?
100 2667. 390 37478. 68 a*Hs—2 ‘Hgy, dus | o __ (1. 16) 1. 14 w 1. 02
10 2667. 79 37473. 07 . | a*‘Hyps—2 *G3y 6 228 0. 752 0. 980 0. 798 0. 866
5 2668. 632 | 37461.25 | @Gy *Fy | o | oo | oo | e | | e
75 2669. 43 37450. 05 ¢ 2Gy—w 2G3y 6 (0. 031) . 943 913 . 107 . 928 ;
15 2670.527 | 3743466 | ____ .. ___ 6 | o | | 117 | 1.120% |
25 2672. 212 | 37411.06 | b *Poge—y *Dig | - | | | |l |
25 2672.354 | 37409.07 | a*Hg,—z 4Gy | | | | | T LoIlT
10 2672.880 | 3740171 | a‘Ges—22Hgg | ____ | .. | | . S [ —— |
30 2673. 004 | 37399.98 | @tHu—z 4Gy, | _____ | _____ [ R AR I R |
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25

100
300

40
40

30

X (air)

2674.
2675.
2675.
2676.

2676.

2678.
2678.
2679.
2680.
2681.

2681.
2682.
2682.
2682.
2684.

2685.
2685.
2685.
2686
2686.

2687.
2687.
2688.
2689.
2690.

2692.
2692.
2693.
2694.
2694.

2696.
2697.
2697.
2698.
2698.

2698.
2699.
2700.
2700.
2702.

2704.
2704.
2704.
2705.
2706.

2707.
2707.
2709.
2710
2712.

2713.
2713.
2714.
2715.
2716.

219
197
543
183

775

054
759
450
585
293

417
632
754
894
613

152
581
893
418
889

071
494
147
431
208

120
716
628
199
598

495

12
167
268

767
228
163
999
639

192
585
830
568
936

310
555
000
228
409

071
H85
717
101
132

4

Term combina-
tion

K

37382.
37369.
37364
37355.

37347.

37329.
37319.
37310.
37294,
37284.

37282. 6

37265.
37264.
37262.
37238.

37230.
37224.
37220.
37213.
37206.

37204.
37198.

37189. ¢

37171.
37160.

37134,
37126.
37113.
37105.
37100.

37074.

37066. -

37065.
37051,
37049.

37042.
37036.
37023.
37012.
36989.

36968.
36963.
36959.
36949.
36931.

36926.
36922.
36903.

36886. 3

36856.

36847,
36840.
36825.
36820.
36806.

a 4I’Ig%¥2 4(}3%
b ‘Far—y Py
(4 ZG;;%—LU 2GZ%
a 4H6y2—2 "Hg%
a *Soy—y "Piyg
b 2G4;/2‘.’L' QHZ%

—

a‘Hy—y ‘Psiy
a 6D4%—Z Dz;,.;

b ZG;;%*I' 2G§;z)
a 682%‘!0 4F§;/5

b 41“31/2*2 2G§yz
b 4D 15
b 41)3%—1/ 231,

a 4(}‘5%—2 ‘)‘Ig%
b 2K 21— W 4Fi’%
b 21’0}@*'{0 4Df%

a 4Gy—y ‘Gl

b ‘Fa—y ‘Fiy
a 4H5yz‘2 4H§%
a 4H4y2*2 4H§%

¢ 2Gp—w ‘D3,
a BD;;M—Z (;ng%
b ZG;%EIU AFE%
b 4P2%~*2 4G§%
b 4]?2%—2' zDE%
b ZP()%—J' 41)6%

b 4F2%—Z 2G§%
a 280%__1/2];)‘1’%

a 4(}2%—2 2F§,’é

T . ‘ o B N
5 6 1 7 8 9 10
\ \

Type Ag ‘ g ; g Strong p | Strong =

5 0.380 | (0.753) | 1. 133 190 ?
A I I R A I

5 0. 143 1. 24 1. 10 0.79w | 2 03—

( ‘

6 104 | (1.067) | 0.96 A7 ?
7 IIIITT 1532 | (1530) | 0 | 1531
,,,,,,,,,,,,,,,,,,,,,,,,,, 0 1. 55

6 . 221 0. 893 1. 114 0. 794 1. 003
6 (0.05) | 109 | 1L04 i"_fiéii i‘i’b%}T
5| 0,249 | 1,406 | 1157 | .125 | 2,028

6 .197 | (1.237) | 1. 040 1. 084 ?
42 | " | (o21) | 103 | wo ‘_i‘bé}i'

5 . 147 1186 | 1.039 | 0.072 i 1. 700—
4| T (oers) | | w o “éféilf_

|

4 ol (1576) | 171 w 1. 44+
I R R o
N (RS DO, N

4 0.516 | 1.284 1. 800 0.258 | 1.026
R R R R B R AT
4T TTTa80 | (1102) | 1582 | 00240 | 7

6 (0.031) | 1.077 1. 108 172 1. 092

5 0. 146 0. 958 0. 812 073 1. 469

4 | L _. (1. 08) 1. 07 w 0. 99+

5 160 0. 98 1. 14 0. 080 1. 70?

6 (0. 04) .95 0. 99 19— | 0.97
6| 0,281 | 1576 | 1.295 | .709 | 1.436
4 . 201 1. 637 1. 838 101 1. 335
6 | . 247 | 1,203 | 70956 | 1.120 | 1080
6 |79 | o6 | T osa | 046 | 0.745




TABLE 6. The second spectrum of rutheninwm (Ru 11)—Continued
1 | f \
1 2 3 4 o 6 7 8 9 | 10
Intensity \ (air) T Term combina- ‘ Type Ag g q Strong p | Strong n
tion ‘ |
A K ; ‘
10 2716. 580 36800. 09 | b ‘Fy—y ‘Fs, l 6 } (0. 03) 1. 09 LO06 | 0.10 1. 08h
1 2716. 78 36797. 38 | a‘Hjy—2 Hiy | _____ R R I R R
80 2717. 447 36788.35 | a‘Hy—=z *H3y | 6 (0. 05) 1. 08 1. 03 22w 1. 06+
10 2717. 855 36782.82 | b ‘Fay—y ‘F3yy | 5 0. 514 0. 941 0. 427 257 1. 712
20 2719. 717 36757. 64 | a*Gp—z 2Gig | 5 . 238 1. 218 932 118 2. 280
1 2720.336 | 36749.28 | b 4Fu—z D% | | | R
1 2722, 081 36725.72 | a4Gay—y *Giys | _____ | ______ o I R R
20 2723. 126 36711.63 | b *Fo,—y 2F3, | 5 165 0.947 | L 112 | 082 1. 524
2 223N 36702. 38 b 2G3y2—u‘ 4FZ% N I B | P (R (.
2 2724. 630 36691. 36 | b 2Pyu,—2i R I I I R
100 2724. 864 36688. 21 | b 2H—y ‘Hiy 5 127 1. 053 1. 180 062 1. 878
300 2725. 465 36680. 13 | @ ®Dy;—2z Dy | 4 1. 448 1. 840 3. 288 | 724 1. 116
20 2727. 03 36659. 08 | b *Doy—2x *Foy | _____ | | | R
2 2728, 691 36636. 76 | b4Da—y ‘Hy | R IR I I S
2 2729. 39 36627. 38 | b4Dg,—x ‘Fsy; | 6 - 0.36 (1.344) | 0.98 .90
|
5w 2730. 413 | 36613.65 | b *Po—z ‘D | ____ | ______ | _______ A I
5 2730. 688 36609. 97 | b *Foy—y *Fy | R R I R
3 2731. 389 36600. 58 | b4Daoy—x *FSps | - | oo | oo | oo
3 2732. 685 36583.22 | _____ | _____ | _______ N I R
500 2734. 345 36561. 01 | a®Dye—2 D3y | 7,6 | —______ | (1. 576) | 1. 584 0 1. 580
40 2736. 456 36532. 81 | b *Fy—y 2Dsy, | _____ S | R | R R
60 2736. 826 36527. 87 | a ‘Gsy—2z 28y 4 (0. 11) 1. 26 115 0.53w | 0.62+
1 2737. 384 36520. 42 | . _______ IR R R R I |
10 2737. 606 36517. 46 | ¢ 2Gye—x 2Hg, | 7 | _______ (1.078) | 1. 074 0 1. 056
20 2737. 783 36515. 10 | b ‘Fg,—y *Fsy, 5 (0.07) | 109 | 102 0. 17w | 1. 26—
|
20 2739. 372 36493. 92 | b 2Hp—y 2Giy 6 0.12 | 0.95 1. 07 53— | 1.01+
5h 2741. 178 36469. 88 | __ | | oo T
25 2742, 401 36453. 61 | a *Gpe—2z I3y 6 195 1. 245 1. 050 1. 073 1. 148
1 2742, 691 36449. 76 | ¢ 2Day—w2G8y | o | oo | | ||
25 2743. 513 36438. 84 | a‘Hy,—2 *H3yy | 5 0. 265 0. 761 1. 026 0. 134 1. 953
5 2743. 700 36436.36 | b ‘Fae—2 4Ty | - __ | o | || —
60 2743. 934 36433.25 | a®Da—2 D3y | 7 | _______ | (1.637) | 1. 643 0 | 1.640
1 2744. 29 36428. 5 b 2Po—wiFoy | | ______ | P U R (R
100 2745. 158 36417.00 | b ‘Pue—y *Pog | _____ | (PRI S T S
50 2745. 827 36408. 15 | @ *Hy—z *Hsy | _____ | } _____________________________
| | |
20 2746. 068 36404. 94 | a®Dy;—2 Dy, | 7,6 | _______ | (1.843) | 1.80 0 | 1827
25 2746. 695 36396. 63 | b ‘Fp,—2 4G%y | 5 219 1. 192 0. 973 0. 110 1. 958
10 2747. 563 36385. 13 | b 4Day—a 4F3y 4 297 | 1.361 1. 064 | . 148 0. 322
50 2747. 963 36379.83 | a®Dys—2 Doy, | 7 | . ___ (3.271) | 3.273 | © 3. 272
5 2749. 100 36364.79 | d?Dys—v 2F% | . | _______ [ R e
15 2749. 230 36363.07 | ___ 7 | . [ | . 0. 93 ]
5h 2749, 64 36357. 65 | @ Gusx Dsy | | ‘ ,,,,,,, RES— I R |
10 2752. 110 36325. 02 | b *Faoy—y *F3y 6 (0.08) | 1.03 111 0.21— | 107+ |
30 2752. 447 36320. 57 | a®Dy,—2 D3y | 4 (0.04) | 159 | 155 bw | 139+ |
50 2752. 763 36316. 40 | a4Dy,—z 4Psy, 4 0.175 | 1.399 | 1 574 088 | 0.961 ;
20 2753. 508 36306. 58 | b ‘Fp—z 4Gy 6 (0. 08) 1. 26 .18 | W= | il DL \
2 2753. 831 36302.32 | ____________ I N R | | w
20 2755. 258 | 36283.52 | b2Hgp—a ‘Giy | 4 (0.09) | 103 | 112 | 39w | 0.64+ |
4 2755. 519 | 36280.08 | b*Day—y *Hyg | . | | _______ SERPESIEY RN e o
1 2755. 748 | 36277. 07 [ ‘ ,,,,,,, I ICER [
15 | 2756.411 | 36268.34 | . | _____ [ [ I [
1h 2756.899 | 36261. 92 - D e | | o | s | o
5 2758. 347 | 36242. 89 | b 2Dun,—z 2S5y 4 1.087 | 0.975 2.062 | 544 | 431
2 2758. 692 | 3623835 | a*CGu—y *Dig | - e R | R
10 2759 159 | 36232 22 | b 2Gy—2 23y 4 (0. 06) 1. 08 114 | 21w NS7EE
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued
1 2 3 4 5 6 7 8 9 10
Intensity \ (air) T Term combina- | Type Ag q g Strong p | Strong n
tion
A K
8 2760. 115 36219. 67 | b2Hyu—=x 4Gy | - _ | | | | oo | oo
20 2760. 745 36211. 41 4 0. 260 1. 021 1. 281 130 . 371
3 2761. 473 36201. 86 U [ (R RN S (R
40 2762. 071 36194. 03 4 0. 160 1. 206 1. 046 0. 080 0. 646
20 2765. 134 36153. 93 4 322 1. 643 1. 321 . 160 . 838
100 2765. 429 36150. 08 + 372 1. 339 1. 711 . 186 781
15 2765. 889 36144. 06 RO [ N .
80 2766. 563 36135. 26 7 - | (1.18) 1. 20 0 1. 19
250 2768. 926 36104. 42 SRR I R (R B
1 2770. 088 36089. 28 U I S . B
50 2771. 060 36076. 62 b 4F5—2 ‘Gl 5 446 1. 085 0. 639 223 2. 200
5 2771. 464 36071. 36 biDg—x ‘Fgs | - - S . S S [
3 2772. 011 36064. 24 ¢?Ga—2 %Gy | - -- o IR . . .
100 2772. 459 36058. 42 a ‘Hyps—z ‘Hy 6 200 0. 764 964 708 | 0.864
10 2774. 197 36035. 83 biDgy—z 4Gy | ----- B [ . : e |
30 2775. 631 36017. 21 a *Dyps—z ‘Pjy 4 1. 452 1.189 2. 641 728 . 463
50 2777. 401 35994. 26 b 2Gas—y 2Fsy 4 | (1.067) 1. 10 w . 954
50 2777. 54 35992. 46 b ‘Fas—z 4Gy 6 0.11 1. 10 0. 99 0. 38— 1. 05 +
1 2778. 024 35986. 19 b2Dys—y 2Dy | oo | oo | oo P . R
150 2778. 388 35981. 48 a 'Dys—2z D3y 4 210 1. 843 1. 633 . 105 1. 317
30 2778. 975 35973. 87 b 4Fy—2z ‘Giy 5 (0. 03) 1. 23 i. 26 . 14w 1. 40—
15 2779. 406 35968. 30 b ‘Fus—y ‘F3y 5 0. 614 0. 415 1. 029 308 1. 9487
8h 2780. 817 35950. 05 b 2Da—y 2Dj3y 5 . 354 1. 107 . 753 177 1. 638
8 2782. 23 35931.79 | . ____ 5 . 228 1. 053 825 114 1. 623
10 27&2. 361 35930. 10 ¢ 2Gys—x 2Hiy, 6 .12 1. 08 96 53 — 1. 02 +
|
8 2783. 69 35912. 95 a ‘Gas—2 2F3y 7 - | (1.167) 1. 18 0 1. 117
4 2783. 799 35911. 54 b 2Pp—x ‘Fsy U (R P U S
40 2784. 516 35902. 29 b {Fy—z 4Gy 5 o (1.093) 1. 14 w 1. 23—
10 2785. 186 35893. 66 d 2D y5—33 4 194 1. 227 1. 033 0. 097 0. 548
75 2785. 741 35886. 51 b {Fa—z 4Gy 6 292 0. 944 0. 652 .743 | . 798
25 2785. 87 35884.84 | b 2Pp—x Fhy | - | | R U -
15 2786. 383 35878.24 | ____________ S SRR (R [ | -
20 2787. 25 35867. 08 d 2Dy—w 2Djy 6 (0.07) 0. 80 0. 87 0. 10— 0. 83+
200 2787. 823 35859. 71 a °Dys—2z D3y 4 (0. 08) 1. 68 1. 6O . 21w 1. 39+
25 2788. 729 35848. 06 b 4Da—y 2Giy 4 0. 333 (1. 397) 1. 063 167 ?
3 2789. 453 35838.75 | . ___ [ e e — -
5 2790. 082 35830. 67 b ‘Pyus—y ‘Fpy | - S | o B
15 2790. 240 35828. 65 c2Ga—x 2G%y | o | | | - N
5 2791. 193 35816. 41 b 2Fg—zx ‘P3| -____ SR | R | R S —
100 2792. 32 35801. 96 b ‘Fas—z 4Giy 5 oo | (0.943) 0. 99 w IMOYES
5 2794. 092 35779. 25 b2Dyg—y 2Dsy? | o | | | | | e
20h 2794. 278 35776.87 | ____________ 5 182 1. 120 938 0. 092 1. 393
10 2795. 349 35763. 17 b *Fye—=z ‘H3y 4 124 (1. 200) 1. 064 . 068 ?
8 2795. 555 35760.53 | ____________ NN [ I RS
5 2795. 993 35754. 93 b4Dao—y D8y | - | | e || e || 22 B
8 2796. 461 35748.94 | ____________ | _____ S (R e I
2H 2797. 077 35741. 07 a So—y 2F8y | - ___ R [ e || e R B
10 2797. 747 35732. 51 b 2Gae—a 2F3y 6 254 (0. 883) 1. 137 889 ?
25 2798. 779 35719. 34 a *Gas—2z 2F3y 5 545 0. 649 1. 194 274 2. 557
8 2799. 587 35709. 03 ¢ 2Gg—w 4F3y [ U I (U (R I
15 2799. 927 35704. 70 b Pus—=z 2Py 5 363 11197 0. 829 186 1. 381
1 2800. 408 35698.56 | . _______ S SO I B RS R B,
2 2800. 586 35696. 29 a Aspe—y 2Hgy | - - | (0.90) .91 w 0. 86h
30 2802. 152 35676. 34 @ G2 G, 6 173 1. 168 995 0.776 1. 082
3 2802. 717 35669. 15 | ... SR (R ] - U [ (. -
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued
a ] ! |
1 2 3 4 5 6 7 8 ‘ 9 10
Intensity A (air) T Term combina- | Tyre Ay ; g g | Strong p | Strong n |
| tion ‘
1 A K
i 4 2803. 535 35658. 75 b ‘Fae—y ‘P3y 6 . 353 (0. 943) 1. 296 ‘ . 883 ?
50 2804. 903 35641. 36 b 2H py—=2 4Gy 5 . 198 0. 954 1. 152 . 099 2. 043
100 2806. 77 35617. 65 | a *Dgg—2z *Pig 6 2. 654 0 2. 654 1. 327 1. 327
25 2807. 200 35612. 19 | ¢ 2Dai—w *D3y O . 1. 16 (1. 13) | w 1. 06h
= a 2G4%’—‘Z Gng/l
5 2807. 350 35610.29 1. ®Dayy—z 2Dy |~ | oo ‘ ,,,,,,,,,,,,,,,,,,,,,, |
20 2807. 554 35607. 70 | b 2Fg,—x ‘Fsy 5 (0. 08) 1. 09 1. 01 0.20w | 1.29—?
i 8 2810. 249 355673.56 | b*Day—x ‘Gl | - | | __ | | [ .
250 2810. 649 35568. 50 | a 2I5,—=z 2Kgy 7 | . (0.90) | 0.91 0 [ 0.94
10 2811. 545 35557. 16 b4Dus—2 2Py | _____ | o ___ (1.200) | 1.18 | _______ | 1. 19
10 2811. 931 35562.28 | ____________ | _____ | _______ R I A
1 2812. 689 35542. 70 | b2Hyu,—2 D%y | _____ S S | .
100 2813. 311 35534. 84 b 4Pg,—2z 4S9y 4 0. 234 1.564 | 1798 | 0.118 | 1. 213
60 2813. 694 35530. 00 | b ‘Fus—2z *Gsy 5 2230 | 0.418 | 0.648 | . 115 | 0.994
2 2814.952 | 35514, 13 | b 2Fy—a ‘Gh | . B [ |l L
2 2815. 685 35504. 88 | d2Day—v 2Fsy, | - | | R b s
| |
1 2816. 281 35497. 37 | b2Hz,—2 2Hgy | _____ N (I R P I
1 2817. 255 35485. 10 b4Dps—2 2Py | _____ | _______ I | oo | .
50 2817. 591 35480. 87 | b 2Faoi,—y D35y 5 212 | .945 . 733 106 | 1.263?
100 2821. 34 35433. 72 | b 2Hy—=z 2Hjy 6 .9 | 101 29— | 0.98+
| 1 2821. 883 35426.90 | b4Dayy—2 2Py | _____ | _______ | c===mes R | —ooooo
‘ [
150 2822. 542 35418. 63 | a ‘Dyy—z ‘Piy 6 ; 528 | 1.185 1. 713 795 | 1. 448
10 2822, 778 35415. 67 | a*Dayy—2 *Fsy | _____ | | | | _______ | oo
{05 2823. 176 35410. 68 | b 2Ga—y 2Hiy 5 .05 0. 93 0. 98 19w | 1. 17—
1 2823. 596 35405.41 | ¢ ?Dyg—= 2Dsyy | _____ | | | | | .
30 2825. 071 35386.93 | ____________ 5 168 1. 202 1. 034 085 1. 454
10 2825.162 | 85385.79 | _______.____ | _____|_ | _______ [ [
40 2825. 484 35381. 75 | ¢ 2Ga—= 2Hjy 5 | oo_____ (0.942) 0. 96 w | L 02—
50 2826. 230 35372.41 | a4Guy—2 418y | _____ | - | | | | ..
50 2826. 674 35366. 86 | a tGr—2z 15y 5 278 1. 234 956 0. 140 ‘ 2. 485
2 2827. 053 356362. 12 | b 4Fg—2*Hyg | _____ | | _______ S [EE——
2 2827. 433 35357.36 | b 2Dyg—1% | _____ | _____ S O (I R
2 2827. 604 35355.23 | ____________ | | | | ———
20 2829. 092 35336. 63 | a *Gay—2 2Giy 7 | (1. 021) .oL | 0 | 0.975
50 2831. 84 35302.34 | b ‘Fus—y *Psy 5 0. 884 0. 405 1. 289 0.442 | 2 615
50 2833. 806 35277.86 | b2Hz—=a ‘Fiy 4 12 1. 04 1. 16 . 52w 0. 52+
2h 2834. 232 35272. 55 b 2Fay—y ®Dsyg | _____ | | U S
2h 2836. 319 35246. 60 | b4Day—y %Gy | _____ N [ N
3 2837. 112 35236.75 | ¢ ®Gayq—w*Fgg | _____ | ______ | ___ R SN I
3 2837. 898 35226. 99 a‘Gae—y ‘Fay | _____ | _______ (1. 167) 1. 39 w 1. 28h
10h 2838. 875 35214.87 | a4Gay—y *Phy | _____ | | | ||
10 2839. 385 35208.54 | b4Dyg—2 ‘D | _____ | | | |
50 2841. 147 35186. 71 b2Ga,—y 2H3y, 7 | - (1. 067) 1. 315 0 1. 116
100 2841. 680 35180. 11 a*Da—2 4Py 6 . 235 1. 339 1. 574 0. 592 1. 456
75 2844. 716 35142. 56 b 2Fa—y 2Giy 7 | . (1. 083) 1. 07 0 1. 029
105 2845. 229 35136. 23 b ‘Dys—2 *Dig 6 . 240 0. 145 0. 385 0. 120 0. 265
10 2847. 087 35113.30 | a*Gus—2 2G5y | _____ RSO TR (RO I B
20 2847. 574 35107.29 | a 2Fay—2 Psy, s | 850 . 86 1.71 . 425 —. 42
50d 2849. 289 35086.16 | _________ | _____ [ I .45 45
15 2849. 591 35082. 45 b 2Ga—y 2F3y 4 | 314 (0. 883) 1. 20 . 157 ?
2 2850. 024 35077.12 | | | | il e
20 2850. 697 35068. 83 | d 2Dyy—w D3y 5 265 0. 803 1. 068 133 1. 466
5 2852. 993 35040.62 | ______ | | I
10 2853. 126 35038.98 | b 2Py ,—y ‘Dsy 5 .12 1. 19 .31 | 17w 1. 48—
40 2854. 722 35019. 39 | a*Dgpy—2z ‘Psy 5 1. 730 | —0. 030 1. 700 . 865 2. 565
15 2854. 980 35016. 23 b2Fg—x 4Gy | _____ | | .
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 5 6 7 8 9 10
Intensity \ (air) T Term combina- | Type Ayg g g Strong p | Strong n |
tion
A K
20 2855. 357 35011. 60 | b *Dyg—y *Dfyg | oo | o | | |
3h 2855. 710 35007. 28 | d?Doys—w?Dag | - | | | oo |
30 2856. 570 34996. 74 | ____________ 4,5 0.162 | YR . 081 ?
| 10 2857. 240 34988. 53 ¢ 2Gag—w ‘Fig -+ (0.04) (0.942) 0. 98 0. 11w |
2 2857. 590 34984.25 | ____________ SRFEPURE | - S N (S
50 2857. 780 34981. 92 | b ‘Fa,—z 3y, 5 0. 240 1. 205 965 120 2. 045
1 2858. 042 34978.72 | b2Hss—y Gy | - | __ e | memeeme || e || e || s
‘ 3 2858. 506 34973. 04 | a Tpe—y Mgy, | - SNSRI (R S
[ 10 2859. 622 34959. 39 b 2Hyus—y 1G5y 4 | (0.958) 1. 03 w 0. 704
.10 2859. 749 34957.84 | b 4Fps—2z Hg | oo | | ol | | e | e
1 8 2861. 108 34941. 23 | b Pps—z 2S5y 6 1. 165 0. 866 2. 031 0. 583 1. 448
5 2861. 686 34934. 17 | b ‘Pyg—2 4Gy | —— oo | | | | S
10A 2862. 848 34920. 00 a 4Gay—2z 2Giyg 5 0. 376 . 658 1. 034 192 1. 974
50h 2863. 261 34914. 96 b 2Hus—y 1G3y 5 . 212 . 954 1. 166 106 2. 120
10 2865. 544 34887. 15 a4Gaq—y ‘Fiy 5 14 1. 01 1. 15 070 1. 64?
15 2866. 096 34880.43 | ¢ *Dypg—=a Dy | - | . ___ (0.789) 0. 87 0 0. 83h
15 2866. 276 34878. 24 | b 2Hp—2 2Hiy 6 (0.06) 1. 08 1. 14 0. 36— 1. 114
10 2867. 107 34868. 13 b 2Fa—= ‘Gl 5 (0. 08) (1.083) 1. 16 27w S
2 2868. 832 34847.16 | a*Dgp—z 1F3y 6 0.12 (1.403) 1. 28 42— ?
;’ 30 2870. 573 34826. 03 | b 2Days—y ‘Hsy -+ . 301 1. 098 0. 797 150 0. 044
! 30 2871. 493 34814. 87 b 2H ys—2 2H3i, 5 188 0. 942 1. 130 093 1. 976
i 30 2873. 329 34792.63 | ____________ 4 | | | e w 1. 154
I 2873. 752 34787.50 | b 4Dgps—z 2Hiiy 4 . 380 (1.397) 1. 017 0. 190 ?
| 6 2878. 056 34735. 48 b 2Fy—y D3y, -4 . 228 1. 080 1. 308 114 0. 510
20 2879. 078 | 34723.15 | bDy—z ‘G | 4 (0.01) | (1.102) | 0.99 25w 72k
! 2880. 091 | 34710.94 | b *Pye—z Phyg | oo | | R DRI S
| 5 2880. 440 34706. 74 | b ‘Pug—y Phy 4 0. 353 1. 655 1. 302 177 L772
200 2882. 112 34686. 61 a‘Dg—z D3y 5 | .. (1.403) 1. 35 w 1. 53—
3 2885. 473 34646. 20 b ?Dys—2z Py 5 14 (0.965) 0. 82 0.07 ?
| 4h 2887. 084 34626. 87 | b4 Dps—y 1Gsy | -~ | ___ NP [ (RS B B .
‘ 8 2889. 396 34599. 17 | b 2Gag—=z Psy 0. 364 0. 884 1. 248 0. 180 |—0.026
20Hw 2890. 476 34586. 24 | ____________ S . e || e e |l e e
20 2891. 219 34577. 35 ¢ 2Gy—y 2F3y R S R
2 2891. 987 34568. 17 | b 4Dgps—2x ‘Fiy | - I I R
, . |fb 2 Hs—y ‘Gl
1 2804. 148 | 34542, 36 {d DY B | e | I R ) )
40 2897. 713 34499. 86 | a *Gay—2z ‘Giy 7| (1.237) 1. 231 0 1. 234
40 2898. 242 34493. 57 | ¢ :Gus—y Hi? | 4 (0.04) 1. 06 1. 02 0. 17w 1. 04+
10 2899. 502 34478. 58 | b 2Hu—y ‘Giy 6 0. 196 0. 962 1. 158 . 882 1. 06?
50 2900. 441 34467.42 | ____________ S I I 19w 1. 35—
10 2901. 431 34455. 66 | a 1Gus—y ‘F3y 5 . 407 647 1. 054 . 203 2. 072
75 2902. 026 34448. 59 | a ‘Dps—z ‘Psy 5 384 1. 182 1. 566 . 192 2. 142
2h 2902. 572 34442.11 | ____________ | _____ I Sao ik S S
3 2903. 394 34432.36 | b ‘Pos—y Fng | - | ___ SR o e | -
1 2906. 937 34390.40 | ____________ | _____ | ___ S o o o
1 2907. 160 34387.76 | b *Fos—z *H$yy | - | _______ | __ R o A .
1 2909. 329 34362. 12 | b 2Pyg—2 *Dg | = | | | | . SUUUUNE  e——
25 2909. 750 34357. 15 | b 2Fas—y ‘Hsy 4 . 143 0. 926 0. 783 072 0. 426
25 2909. 845 34356. 03 | o __ 5 S (R I R 1R08—
1h 2912. 185 34328.42 | a Pyg—2 D3y | oo | oo | oo | e | e
8h 2912. 804 34321. 13 | b 2Fye—x *Fg | o= | oo | | | S
1 2913. 462 34313.38 | b4Dgg—y 4Gy | - | | || e Al s
2 2913. 803 34309. 36 | atGaq—y *Fog | - | | ___ EUIPR [ SR RS—
20 2913. 999 34307. 06 | b ‘Fus—z 48§y L S I 0. 13w 1. 10+
50 2916. 370 34279. 17 | a4Dps—z 1F5y, 6 . 261 1. 332 1. 071 . 651 1. 201
3 2917. 416 34266. 88 | ¢ 2Gag—2x 2F5y
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TABLE 6.

The second spectrum of rutheniuwm (Ru 11)—Continued

1 2 3 4 5 | 6 i 8
Intensity A (air) T | Term combina- | Type Ag G 1 q
‘ tion ‘ |
f
A K } | 1
50 2918.521 | 34253.90 | b Fyu—=x Gy | 5 | (0.04) | 0.94 | 0.98
1h 2020. 514 | 34230.53 | ____._______ AR IR N IR
10 2020. 949 | 34925.43 | b2Dgya ‘Gig | 6 0.402 | 1.10 0. 70
3 2021.880 | 34214.53 | b4Dy;—x Doy | - | . | |
1h 2922.192 | 34210.87 | b*Duq—z Fsy, | - | | |
| |
25 2022, 347 | 34209.06 | d?Dy;—w?D3y; | 6 131 | (1.20) ‘ 1. 07
10 2023112 | 34200.11 | 7|l R
40 2023 906 | 34190.82 | b *Fy— Dy | 6 | 122 1086 | 0.964
31 2926. 519 | 34160.29 | ¢?Day—w*Fs | - I | |
200 2927.535 | 34148.44 | a‘Dps—z ‘D3 | 5 193 | 1.337 | 1.144
| |
g 2928. 063 | 34142.28 | b*Dps—= D | .. | . [—— P
> 2028. 487 | 34137.34 | @ ®Fye—z Py | - | | " |1 °7C
20 2931.209 | 34105.64 | b Fp,—a ‘Fsy; | 5 0,09 | 0.97 | 1.06
o 2933.059 | 34084.13 | b*Dy;—2 ‘Diy | 5 0.151 | 1.333 | 1.182
50 %933.232 | 34082.12 | b 2Fy,—z ®H3y, | 4 (0.066) | (1.083) | 1.02
1 2933.710 | 34076.57 | - oo | ..
40 2035.517 | 34055.59 | b Pys—13y 5 0.333 | 0.876 | 1.209
25 2037.043 | 34037.80 | c:Dp—w'Diy | 5 | 242 794 | 0,552
1h 2938.967 | 3401561 | - _._______ WY (NN PRV I
5 2941.979 | 33980.79 | b?Dus—y ‘Dig | - - | - ___ R
|
50 2942. 244 | 33977.73 | a*Dy,—2 ‘Fy, | 6 724 1.192 . 468
10 2945.098 | 33944.81 | ¢2Gays—y *Hiy | 7 R | (0. 942) .95
500 2945. 661 | 33938.32 | a'Dyy—z D3y | 7 S| (1.403) | 1.397
1h 2048.279 | 33908.18 | b *Fy—y ‘G | - __ R B B
1 2048. 847 | 33901.65 | . ___ R I
20 2050. 028 | 33888.08 | a'Gyus—z ‘Hyy | 5 211 | 1231 | 1.020
10 2052. 246 | 33862.62 | b 2Fy,—x ‘Fg; | 5 13 1. 08 1.21
10 2952. 706 | 33857.85 | ... | | ||l
25 2054. 084 | 33841.55 | aGus—z ‘G | 5 184 | 1.167 | 0.983
1 2054. 855 | 33832.72 | e*Dayy—y 4Giss | oo | oo | | o
25 2960.216 | 33771.45 | __________ I 0.180 | 1.367 | 1.547
20 2061. 538 | 33756.38 | b 2Fy;—2 ‘Gig | 6 248 | 0.953 | 0.705
10H 2062. 08 33750.20 | .- | | T o
60 2063. 308 | 33735.19 | a‘Dy—z ‘Diy | 5 1,200 | 1.200 000
200 2965. 554 | 33710.67 | a*Dpy—z *Fyg | 4 | - __ (1.337) | 1.28
5 2965.879 | 33706.98 | a Mg—y Mgy | oo | oo | __ RN
10 2066. 399 | 33701.07 | . . R
10 2068. 022 | 33682.64 | 2Dy, y Py | 4 (0. 08) 1. 21 1. 29
4h 2970. 672 | 33652.59 | bDus—z *Ph; | 6 0.21 | (0.965) | 1.17
2h 2971.057 | 33648.23 | a*Gu—z *G3y | 5 333 | 0.645 | 0.978
15 2972.466 | 33632.28 | b4Dy,—x ‘Diy | 6 (0. 07) 1.35 1.28
10 2972.578 | 33631.02 | b2Gg—y *Hiy | oo | oo e |
8 2072. 98 33626. 47 | b2Hg—z 25 6 (0. 03) 1.08 1. 05
8h 2973.826 | 33616. 90 {” "Doyg—2 P | | SR S
¢ 2Gas—y 2F3y,
4 2974.643 | 33607.67 | b 2Fy,—y ‘G | 6 (0. 05) 1.08 1.03
4 2974.882 | 33604.97 | 45 | 0.158 | _______
200 2976. 578 | 33585.82 | a*Dy;—z ‘Fyy | 4 (0. 05) 1.38 1.33
30 2977.219 | 33578.59 | a ‘Dy,—z ‘Fiy | 5 0. 46 0. 47 0.01
25 2977.471 | 33575.75 | b?Hys—z 4T3 4? (0. 04) 1. 08 1.12
50 2978. 638 | 33562.59 | b2Hg,—z 213 5 (0. 09) 0. 93 1. 02
60 2979.713 | 33550.49 | a*Dy,—2 ‘Dsy | 7 (1.337) | 1. 331
70 2979. 946 | 33547.87 | a‘Dy,—=z *F3, | 4 0.14 | 1.26 1. 12
25 2980. 966 | 33536.39 | b2Ga—a ‘Gig | 5 (0. 08) 1. 69 1. 01
10H 2082026 | 33524.47 | b Ppe—x Fig | - RPN B R
1 2983. 781 | 83504.75 | a 4Gau,—y *Psy T

404
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TABLE 6.

The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 5 | 6 }1 7 | 8
Intensity A (air) o Term combina- | Type | Ag g g
tion
A K
5h 2985. 676 33483.49 | ¢ 2Dz ‘Phy 4| 0.940 0. 809 1. 749
10 2991. 453 33418.82 | a*Gys—2 ‘Gos | 5 | (0.06) 1. 18 1. 24
70 2991. 621 33416.95 | a*Dys—z Dy | 7 | - ___ (1.188) | 1. 156
15 2992, 083 33411.79 | a4CGae—2 4Corg | oo | oo | o= |
20h 2992. 601 33406. 01 | a 2Fa—2z *Psy 4 | 0.440 | (1 14) 1. 58
|
10 2993. 142 33399. 97 | b2Day— Diyy | oooom | oo | e
5h 2994. 650 33383.15 | @ 2ps—y ‘Hig | _____ | | |
20h 2996. 002 33368.09 | b ?2Py—2 ‘Dg | 7,6 | - ___ (1.188) | 1.21
1 2096. 331 33364.42 | b 2Pp—2 Fog | oo | | [
3h 2998, 126 33344. 45 | b 2Py—2z Pg | _____ R I I
75 2998, 886 33336. 00 | a*Dgs—z ‘Diyg Unaffected IR R
50 2999. 789 33325.96 | b 2Hy—2z 2Fj 4 0. 248 0. 960 1. 208
10 3000. 465 33318.46 | b*Dag—= DSy | —ooo | oo |
25 3005. 141 33266. 61 | ¢ ?Day—= 2F3y 4 o 1. 17 (1. 137)
1 3005. 891 33258.831 | ¢ ®Dyg—w Fsg | o _ | | | T
10 3006. 716 33249.19 | ____________ A IS R
2h 3007. 88 33236.32 | a 2Fa—2z 4Fjy 6 .21 0.86 | (1.07)
30 3010. 450 33207. 95 | a4Gu—z ‘Hay | 4 (0.09) | L13 | 1.04
1h 3014. 360 33164. 88 | b 2Gu—y 2Gorg | oo | oo ___ R
30 3015. 410 33153. 33 {b 2H g2 2Gie } 5 (0. 06) 105 0. 99
b 2Dy—y Gy
5 3015. 956 33147. 33 | b 2Fa—2 2Piy 4 0.200 = 0.951 1. 151
30 3017. 816 33126.90 | b 2Fge—y 4Goy | 5 (0.06) | 1.09 1. 15
1h 3018. 690 33117.31 | 5°Day—y 4Gy | oo | oo | P
1 3019. 642 | 33106.87 | b 2Dyu;—y ‘Do | . I I
5 3019. 76 33105.57 | a 2Fay—2z 4D3s | 4 | 0.270 0. 871 1. 141
1 3020. 549 33096. 92 | b 2}(;3%—1/ 423% ____________ [ . .
b 2H—2 2Giy
1h 3021. 23 33089. 47 {a G } _____________ SRS U
1h 3021. 977 33081.29 | a Mpe—y *Hy | - ___ | _______ L R
10h 3022, 61 33074. 36 | ¢ 2Dy—204 6 | (0.789) | 0.85
10h 3022. 946 33070. 68 | b2Dg—y D3y | 4 0. 133 1. 106 1. 239
8 3023. 841 33060. 90 | b 2Fs—2z 2F3y 5 232 1. 087 0. 855
Sh 3026. 817 33028.39 | c¢2Doy—y 2F8y | | _______ | | ___
30 3027. 780 33017. 88 | a4Dps—z ‘D | 5 L 144 0.000 1. 444
1 3028. 271 33012.53 | o~ |||
5 3028. 928 33005. 37 | b*Dge—y ‘D3 | 6 (0.04) | 1.38 | 1.34
5 3032. 250 32969. 21 | a 2Sp—x Py | _____ | ______ [ |
7 3032. 442 32967. 13 | b 2Fa—y 2Gsy; | 5 (0.06) | 0.99 1. 05
5 3032. 624 32065. 15 | ____________ | _____ | _______ [N
8 3033. 911 32951.16 | @ 2oy 2G| - o | o | | T C
15h 3035. 792 32930.75 | b 2Fa—2 ‘D% | 7 | _______ i (0.945) | 0.95
75 3036. 463 32923. 47 | b 2Hg—2 205 5 (0.07) | 108 1. 15
2h 3037. 116 32916. 40 | @ 6Soy—y *Dsyg | | _______ PRI A
15 3038. 758 32898. 61 | b 2Pp—y *Diy; | 5 0.410 | 1. 187 0. 777
1h 3039. 50 32890. 58 | b2Gu—x *GSy | - | o ||
2 3040. 096 32884. 13 | ¢2Doy—a 4Py | o | o __ | |
1 3042. 367 32859. 58 | 24D%—e Doy | —____ | _______ | . | .
1h 3043, 342 32849. 06 | b2Hgp,—2 I3, | _____ | _______ | o |
10 3046. 132 32818.97 | a‘Dy—=2 ‘D3 | 5 155 1. 193 1. 348
1h 3046. 827 32811. 49 | ¢2Dyy—w*Fyg | | _______ R
1 3047, 223 32807.22 | a*Ggq—2z *Hyy | _____ | _______ [ R
25 3047. 702 32802. 07 | a‘Doyy—2*Dgy | 5 | . ___ (1.337) | 1.38
50 3049. 246 32785. 46 | b2H;—z 5 5 | (0.08) | 0.98 | 1.06
1 3053. 80 32736. 57 | ____________ | _____ [ ol R
5H 3054. 563 32728.39 | z ‘Fy—e Doy | ____ P \ ______________
100 3056. 855 32703. 85 | b2Hg—y ‘Fiy 4 | (0.08) | 1.07 1. 15

w
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TABLE 6. The second specirum of ruthenium (Ru 11)—Continued

1 2 3 4 5
Intensity X\ (air) o Term combina- | Type
[ tion
S \ ‘
4K |
20 3059. 101 | 32679. 84 b4Dg—2 2F8, | _____
30 3060. 217 32667. 93 a ?Fay—2 4F%y; | 5
30 3060. 500 32664. 90 b 2Ga—y 2Giy 5 |
8h 3062. 07 32648. 16 | b 2Fa,—y *G3y 6 |
1 3062. €19 32640. 17 | b2Hye—y Farg | - __
1 3064. 366 32623.69 | ____________ | _____
20 3066. 435 32601. 69 | b 2Fa—y *Diy 4
S 3067. 575 32589. 57 | ¢ 2Gye—y 2D3%y | _____
4 3070. 317 32560. 47 | ____________ | _____
30 3072. 341 32539. 02 b 2Gg—=2 4G3y 5
40 3073. 548 32526. 24 b 2Hy,—2 2G3y, 4
20 3075. 33 | 32507. 39 a 2For—2 S1g 6
4 3079. 120 | 32467. 38 a *Gap—2 *Hjy 7
25 3081. 396 | 32443. 40 b 4Dsy—2 2Giy 4
10 3081. 847 | 32438. 65 a*Dyps—2z Phy | _____
1 3082. 963 ’ 32426. 91 a4Gye—z *Hsy | _____
25 3086. 624 | 32388. 45 a Ug—2 4Gy 4
1 3087. 924 | 32374 82 24D%,—e *Dgy | _____
10 3089. 689 32356. 32 b4Dps—2 2Dsy, | _____
5 3090. 523 32347. 59 b 2Fo—y 4G8y | _____
100 3093. 902 32312. 26 b 2Gy—2 4Gy b
25 3094. 565 32305. 34 a 4Day—2z P35y, 6
20 3097. 960 32269. 94 b 2Das—2 2F3y, 6
S 3099. 908 32249. 66 b 2Gu—y 2G| _____
2h 3101. 462 32233. 51 a 4Gag—2 6 | ———--
1h 3102. 532 32222. 39 ¢ 2Gy—y *Hsg | _____
30 3103. 422 SIS 15 b 2Gu—=2 4Dsy 5
30 3107. 586 32169. 99 a4Dgys—2 P3y 6
5h 3111. 148 32133. 16 ¢ 2Day—1 4P3ig 6
10H 3113. 947 32104. 28 b 2Gy—2 2Hiy 6
5h 3115. 606 32087. 18 a4Ga—2z *Hby | _____
20? 3118. 03 32062. 2 | b2Hg,—y *Fiy 4
3 3120. 234 32039. 59 | @ *Dps—2z Pty | _____
25 3120. 872 32033. 04 | b ‘Dys—y *Fu 6 1
10 3123. 892 32002. 07 b 2Pu,—= 4Dy 6 \
25 3124. 678 31994. 02 b4Dgs—y ‘Foy | _____ |
20 3126. 613 31974. 22 2F5—2 2F3, 6 |
25 3127. 923 31960. 83 b *Dys—y *Fiy 5 |
10 3132. 701 31912. 09 b 4Dgi,—2 2D3y, 5 |
25 3134. 817 31890. 55 a 25—z 2Hj, 4 |
10 3135. 199 31886. 66 ¢ 2Dys—y 2Fsy | _____ |
25 3135. 807 31880. 48 b 4Dg—z 2G3y, 6 |
1 3138. 022 31857. 98 b2Dy—= D8y | _____ :
2 3139. 576 31842. 21 d?Dys—=x 2Dy | _____ |
10 3141. 594 31821. 76 b 2Dgs—2 D3y 6 |
40 3143. 240 31805. 09 b 2Pps—y *Diy 5
60 3143. 650 31800. 94 b 2Fa,—2z 2F5y, 6
15 3146. 09 31776. 28 a 2Fy,—2 4Dsy 4
3 3146. 395 31773. 20 b 2Pus—y *Phy | - -
50 3147. 456 31762. 49 b 2Hg—=2 415y 5
2 3148. 716 31749. 78 b 2Ga—y 2GSy | - _
3 3148. 913 31747. 80 ¢ 2Gy—y 2Ghys | - -
1 3149. 901 31737. 84 b 2Fp—2 2Ghy | - -
2 3152. 311 31713. 57 b2Ga—= Dy | -
2 3157 173 31664. 74 c 2G3%—I 4F2% _____

406

0. 416
. 179

0. 475

(0. 08)
0. 500
. 26

|7 8 9 | 10
} g g i Strong p ‘ Strong n
! - a
i ‘
} |
0846 | 1262 | .209 | 2302
L. 869 1. 048 089 | 167?
L9042 | 0682 651 | 0.812
i
954 1. 232 139 537
P R I T
CU880 | 0.694 | U093 | 1.345
i .92 .99 . 26w 0. 66+
| .873 1. 348 1. 191 1111
(1.021) | 1.026 | 0 1. 043
1.384 | 0.993 |—0.197 |—0.386
L0411 0w | .64+
CL06 1. 14 . 34w ‘ 45—
1340 1. 840 1248 | 1591
(10102) | 084 0. 65 \ ?
R DR R | 210
1067 | 0.951 | 0.058 | 1.473

1. 407 1. 585 L626 | 1.496

1.18 | (1. 246) iig— ?

1. 07 101 26— | 104+
093 | 103 | . 36w | 0.58+
1,200 | 04200 | 1169 | .810

0. 88 37 0. 254 627
1082 | 1198 | .415 | 1.140
0.139 | 0.437 149 | 0.586

1. 40 1. 34 15w | 1.55—
0. 94 1. 02 37w | 0.57+
1391 1029 | 1.270 | 1.210
1097 | 1.277 | 0.453 | 1.187
0.868 | 1.230 181 1 411
0. 99 0. 87 29— | 0.93+

L139 | 1345 103 . 624
o6 oed | 06 | 1.60—




TABLE 6.

The second spectrum of ruthenium (Ru II)—Contlnued

Intensity

75
100

50
15

15
75
80
20

10
150

10

25 |
\

60

479794—

|
2 ‘ 3 4 5 | 6 7 | 8 9 i 10
N\ (air) ! T Term combina- | Type Ag g } q | Strong p | Strong n
‘ tion | ‘
\
| 1
A K | 1
|
3160. 631 | 31630. 10 b 2Gyps—y 4Gy 5 (0. 05) 1. 08 1. 03 0. 18w 1. 26—
3163. 188 31604. 53 b 2Gg—2 2Hjy 5 0. 123 0. 896 1. 019 . 062 1. 451
3164. 719 31589. 24 | ¢2Das—y D3y 6 (0. 04) 1. 18 | 1. 14 . 092 1. 164
3165.071 | 31585.73 | b?Gy—y ‘G | 5 (0. 08) 112 1.20 236w | 1.56—
3166. 091 31575. 55 | b*Dp—y Fsy, 4 0.174 1. 194 1. 020 087 | 0.759
|
3166. 542 31571. 05 ¢ 2Ga—= 4Gy 6 (0.05) 0. 96 1. 01 . 18— | . 98-+
3167. 458 31561. 92 a g—2z 2H3y 4 (0. 06) 1. 05 I Tl | 34w | 714+
3172. 669 31510. 09 b 2Pps—2z 2D3y, 5 0. 140 1. 185 1.325 | 0.70 1. 536
3172. 946 | 31507. 34 d2Dys,—2x 2Ds3y | 7 0 1. 19 1. 19 | Oh 1. 194
3175. 143 | 31485. 54 bi2Gin—z A HIH 25 (0. 08) 0. 96 (R | 0. 36w 1. 40—
‘ ‘ ‘
3175.8312 | 31483.86 | a*Dy—z Fiyy | - PRy R T iz s s b o
3177.048 | 31466.66 | a‘Dy—z SFg | 5 X (1 403) | 142 | w 1. 46—
3179. 24 31444. 96 biDaus—y *Fsy S - AP TN P Y PRI PSSO
3182. 144 31416. 27 b4Da—y ‘F5y, b Tt ARV Ve P g B | ANCNCPINE AT
3183. 479 31403. 09 ¢ 2Dy—2x 4Py 5 0. 457 0.789 | 1.246 ‘ 0. 229 1. 932
3184.177 | 31396.21 A A A PR E Ol G P IR nols 31 S il ] R
3185. 294 31385. 20 b 2Ga—r ‘Fiy 304 (0. 883) 1. 187 | 152
3192. 568 31313. 69 el S Y SR S SET R OE G RE s RS RASGI () \ _______ ?
3195. 148 31288. 41 b 31'31441/ 1F3, 5 (0.07) 1. 09 1. 16 | 24w 1. 40—
3195. 746 31282. 55 A VAL ISR Siass e e || smmmmes i e e s
3198. 624 31254. 41 b2H g—2 *G3i 4 (0.03) | 0.94 0. 97 10w 0. 84+
3201. 260 31228. 68 b2Hs—2 4Gl 4 (0.03)? | . 96?2 99? 13w 83+
3203. 555 31206. 30 b zrd%—~ 2D3y, 4 [ 0.242 ‘ 1. 083 1. 325 122 478 |
3204. 287 | 31199. 18 ¢ 2Ga—y 2Giy 5 [ . 120 0. 942 1. 062 060 | 1.482 [
3205.567 | 31186.72 | b 2Pu—y ‘Fiy T AR el 22l e
‘ :
3206. 799 | 31174. 74 b 2Fg—2 2G3, | 6 (0. 05) 1. 08 1. 03 0.16— 1. 054 [
3207.421 | 31168.60 | ¢®Dye—sliyg .| 7. ‘bt . 1.193 | (1.209) | © 1.160 |
3207. 841 31164. 61 bHgs—2z *Giy 6 | 0.180 0. 956 1.136 | 0. 811 1. 046 ‘
3209. 422 31149. 26 b2Gas—y 4(i2y ey e e [ Sirlal R i
3210. 688 31136. 98 b4Dys—z *G3y MR L £ O IE RN e i
3211.381 | 31130.26 | b2Cu- % G | - NIl SIS K e ERTR R E A
3217. 863 31067. 55 ¢ ?Dpq—y 2Diy 6 (0. 06) . 80 0. 74 088 | 0.77+
3219. 418 31052. 55 b 4DM~~~ ) 1 1 0. 438 1. 416 . 978 —. 219 ‘ —. 555
3221. 360 | 31033. 83 atDy—z “l’fi% 5 . 241 1. 334 1. 575 122 | 2.179
3221. 970 | 31027. 95 a 2Fye—2z ‘Djy 6 . 254 1. 134 1. 388 | 889 | 1.261°7
3224 041 | 31008.02 | b 2Py, Dis; | .. DR vl PR e S RAOS CiNe TR i
3224. 938 ; 30999. 40 | d2Dps—w *Djy SRR AT I Fade o fe g D Tag e e B
CUroE . ma e TR e oD S SRR S D Kt ETONEaRGR EORTAIBNS BRNCE I SR
3228. 49 [ 30965. 29 b2Hgs—z ‘Hiy ) (0. 07) 1. 06 155 1 i 39w 1. 52—
3231.586 | 30035.63 | a gy *Giy | 4 0.220 | 0.938 | (1.158) | .110 ?
3234. 339 30909. 30 b *Dyg—y *Psy ‘ 5 (0 09) 1. 21 1. 30 ‘ 13w 1. 43—
3235. 786 30895. 48 b2Hs—=2 4(:5;/ 6 ORET (1. 053) 1. 22 | 929 ¢
3245. 611 30801. 95 aiDgy—z SFiy 5 . 272 1. 340 1. 068 ‘ 138 1. 748
3246. 222 30796. 16 ¢ 2Gg—2 D3y, 5 124 1. 078 0. 954 | 061 12512
3248, 04 30778.92 | b*Dgye—y Pg? | oo | oo | | il i _______ TS
3253. 314 30729. 03 | b 2Pu—y ‘Fiy 4 160 1. 023 1. 183 | 080 0. 783 |
3257. 159 30692. 75 | b*Dgy z 10 I I s ) M | [ O ERESECS (RN |
3257. 748 30687. 20 1(}4%—~ 2§14 6 (0.07) 1. 10 1. 03 33— 1. 06 + 1
3258. 970 30675. 69 a 2Fy,—z ‘Fiy 5 0. 203 1. 345 1. 142 | 101 2. 045 \
3260. 147 | 30664.62 | a*Dy—z Fiyg | - | oo | | il ‘ ________________ 3
3261. 747 | 30649.58 | b2Gue—vy 4G | oo | comi | e | e NS o !
3264. 795 | 30620. 97 bHgs—z ‘H3y 5 | 122 1. 071 0.949 | 061 1. 620 |
3266. 112 | 30608. 62 b 4D;,:%—Z 4 5% _____ I T [ ‘
3267. 184 S0098FHE e T [ e s e e e e e b e s S
3268. 803 30583. 42 b2Gy—2 2Fs | Sus | -—_____ | (0.883) 0. 85 | w 0. 97 |
Rt 407



TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 5 6 7 8 9 10
Intensity A (air) I Term combina- | Type Ag g g Strong p | Strong =
tion
A K
3 3270. 155 30570. €2Do—2 G815 | ccoom | oo | oo | oo | o |
1 3272. 010 30553. Sz RZ D)7 S ISR [ | RS I IS |

10 3273. 612 30538. b 2Pus—Y 4Dy | —coom | oo | oo | o | el | o

15 3275. 729 30518. DRG0 (G, I G S R (R S | |
2 3276. 783 3050894 f — oo e e T e
2 3281. 193 30467. @ =i ABAve | oo || cmmiie || e | e | e | e
8 3281. 518 30464. DRI gye==/8 2717 I | ISR (S | S | IS | |

60 3282. 973 30451. b 2Dys—2 2Dsy, 5 0. 367 (0. 965) 1. 332 0. 184 %

30 3284. 343 30438. G B JEP (77 S | R | I
2 3285. 762 30425. b 2Fye—y 4P | o | oo | oo | el | omamn | e
1 3286. 114 30422. ¢2Dae—2 F8g | —coom | commom | e | e | e | e
2 3286. 840 30415. DR2ID5ye=2 R 0) 57 I | RN S| | I | S |

300 3294. 232 30347. a *Day—2z F3, 5773 | N S . 49w 1. 82—
5 3298. 321 30309. @ A= A | e || eeemee || et | e || e
2 3300. 115 302035251 | INSTSIERR | I | R RS RS (R RS

15 3301. 14 30283. b in,%—’z 4H:% 5 (0. 04) 1. 10 1. 06 16w 1. 26—7?

¢ 2Gay—y 2G3y

15 3301. 219 30283. e T Pt Bt Sommart Rl Becacesl Resmncn

2 45— 2 4 Zl./2 _________________________________________
3 3308. 102 30220. d Dyye—w 1F3,;

10 3308. 885 30212. €2Gu—Y ‘G | —ooom | oo | il | e | e | e

10 3309. 233 30209. b 2Fors—y *Phy | oo | oo | | | | o _

15 3310. 283 30200. d2Da—2 3G8g | —oooo | moemmom | o e e

10 3312. 831 30176.98 | ____________ 6 0.265 | - __ | - . 397 ?

1 3313. 010 SO S |l e e e e | e | e | e
1 3313. 738 30168. ch2Gire——yM (G2ycl | S s N S | e e
3 3317. 015 30138. c 2G3%—Z & A S| GNP | T o | Y e | SR S e | N | S SO S
3 3317. 402 30135. b2Gae— D% | oo s | oo i cm | e o
5 3317. 591 30133. (3 D e G e e s e e
3 3322. 784 30086 59 s e e e L s i e T e S e
2 3324. 553 30070. D PV R T e R e C ROl R NN S e K ST I S
1 3324. 800 30068. o 2Che—2 2 s et sl S e R e R e e

25 3325. 407 30062. b 2Piy—y ‘P 5 0. 108 1. 189 1. 297 0. 052 1. 459—
1 3335. 852 29968. (T 1D A T PR e Bt L] i Do 1 i e Bt e i Sl e S
1 3338. 329 29946. [P S 2 B Y T Sl S S R P (B o o S S T 0 SR

75 3339. 788 29933. a 4Dyy—2z *F3y 5 . 126 1177 1. 303 . 064 1. 492
1 3340. 404 29927-891 | _nifien o FAEle e sl it e e e e 2 e e Rl A
2 3340. 789 29924. (g 2I§0%—1?55F ____________ S | B s | e S

p D) 3t e e T [P

1 3341. 34 29919. PR Te N o BRI S $o et St A RN i SN

2 3342. 665 29907. (ol B RV B I [CR Ko o) R s e R B PR N ! R S
50 3343. 200 29902. b 2Fy—2 4Gy 6 .10 1. 08 0. 98 . 34— 1. 03+
100 3350. 246 29839. b 2Hy,—2 *H3y, T il (0. 958) . 964 0 0. 937

8 3353. 29 29812. b 2Raye— et Gigrg | 2ol s i ARl SR LS N s R S L T

15 3359. 230 29760. (R AP AR € 5 177 PSRRI Pl B I el ol icficnd Al N B ST R 7 S T

15 3359. 324 29759. b 2Fa—y ‘Psy 4 . 20 0. 86 (1. 058) 0. 099? ?
a 2Fa—2z SFiy

5 3359. 985 29753. (020 BTVt R o4 TP I [ o DS e Pt il £ 38 SN LR W S T B S R

8 3362. 140 29734. (o B 1o A U SO B e [ S Conu . e e SO MO L IR TR D IS

2 3365. 384 29705. (o B YYD I B F 70 o R SR S e N T kvt S o T R ) T, AN o Y e B 5

40 3369. 288 29671. a ‘Dop—2z F5y, 5 1. 06 . 00 1. 06 . 53 1. 59

30 3370. 061 29664. ¢ 2Gg—y 4Gy 6 (0. 08) .95 1. 03 27— 0. 99+
2 3373. 472 29634. (o7cs BISFEE T v ISR S S D L ) Lo ot 1 O AT R (RS R e
2 3376. 624 29606. af e Rl i Tk i Bl NG el pE e L v e e
3 3380. 356 29574. E B P B 5 o) B RS GOu iR W s e P WSRO
2 3382. 229 29557. DAz A BT [ e s b e ta? e SRR KR e T eSS T R e R e
3 3387. 963 29507. b 4Day—z ‘H3y 4 0. 392 (1. 344) 0. 952 0. 196 ?

2 3389. 208 29497. (3 @ P T T el i O B O] S N Rl o b S L s ) R
1 3393. 904 29456. BA2G el e S s el S 1D e T Pl PR R SRS B B e Y




TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued
1 2 3 4 5 6 7 8 9 10
Intensity \ (air) T Term combina- | Type Ayg g q Strong p | Strong n
tion
A K
8 3398. 862 29413. 17 b 2Pos—y ‘Piy Sus R | —— N .84 1. 58
5 3401. 188 29393. 06 a Dg—rx F5y? | oo | . e || mmememe || memeeme || e S
1 3410. 03 29316. 85 a Use—2 2Ly | coom | oo n | o en | mmmmmen | mmmmmm | oo
50 3410. 742 29310. 73 b 2Gp—y *Fiy 6 (0. 08) 1. 07 1. 15 35— 1. 11+
10 3411. 43 29304. 8 a 2Foe—z SFsy, | ____ S A (ST S (e
5 3416. 612 29260. 37 b2Ga—2 2Goyy | --e | oo SRR S (R S e || e
1 3424. 018 29197. 08 b2Gyu—2 2GSy | ooooo | coomo | oo | e | emme | mm
1 3424. 131 29196. 12 b2Dgy—2 4G5 | oo | oo | e | e | oo AERUNERS | R
5 3424. 381 29193. 99 b4Dg—2z *H8y | - | commoon | mmmoo | o | el | e
6 3427. 728 29165. 48 b 2Fg—y 1Fsy, 6 (0. 06) (0. 945) 1. 00 16 ?
i 3433. 10 29119. 84 | o | oo | mmmmmem | mmmmmen | mmmmemn | e | mmmeoo
5 3434. 02 29112.04 | b2Dg—2 *G8sg | -oooe | - RN TN | R R
10 3446. 750 29004. 53 b 2Dyps—y ‘Psiy 5 0. 339 0. 954 1. 293 170 1. 801
10 3462. 983 28868. 57 b 2Fa—z ‘Hiuy 4 (0. 04) 1. 04 1. 00 15w 0. 85+
10 3465. 405 28848. 39 d2Dyg—y 2Fsg | cooom | oo | mmmmin | ool | ool | el
5 3469. 269 28816. 26 ¢ 2Gy—z 23y, AR | I | SRS | S | S | (S
1 3469. 907 28810. 97 b2Gay—y ‘Fhg | o~ | - cems || mmemees || seeeeee S
1 3473. 195 28783. 69 b4Pous—z ‘Pl | oo | oo | oo | S R
5 3479. 339 28732. 87 b 2Gus—y ‘F3y 7| ceeeeee (1. 067) 1. 03 0 1. 20
2 3480. 060 28725. 91 b 2Fy—2 4Gsyg | oom | coomn | e | oo o | e
2 3481. 928 28711. 50 b 2Pus—2 %Sty | oo om | col | ool oo | e | e
5 3483. 649 28697. 32 b2Gay—=2 %Gy | cooe | oo | e | e | e |
5 3487. 672 28664. 22 ¢?Do—y 4Ghg | oo | cmmemem | e | e | oo S
5 3490. 277 28642. 82 b 2Fy—2 4G8yg | oo | commom | oo oo e || e S
10 3500. 86 28556. 24 0 2Fg—2 Fhs | oo | oo | cmmimoo | cmmiin | emmmmon | oo
2 3504. 56 28526. 09 b AFo—2 Py | com | oo | oo | mmeo o i e
200 3509. 217 28488. 24 b 2Fg—z ‘H3y, 6 0. 121 1. 082 0. 961 0. 427 1. 021
2 3511. 40 28470. 53 | oot on [ oo [ emmmmon | emmmemn | ommemem | oo oo
20 3520. 063 28400. 46 A2Dgy—Y 2P | cooom | ccmmmom | oo | mmmmmmm | o | oo
6 3523. 917 28369. 40 braGrage—2 4l 6 .12 (1. 067) .95 54— ?
20 3524. 480 28364. 87 d?Dy—ax P8y | oom | oo | ol oo e e
20 3527. 183 28343. 13 €2Ga5—2 %G8y | oo | e | e | e | e
2 3542. 617 28219. 65 a 2805—=2 2Py | —-___ e | e | oo e e e
10 3548. 508 28172. 81 b 4Puys—2 4Phg | —ooon | cooom | o YU | VSIS | NI | I
10 3556. 816 28107. 01 a'Hg—2 4F3s | o | oo | ool | oo SRR [ S —
5 3565. 437 28039. 05 €2Cps—2 My | —coon | cmmmmen | cmmimen | mmmemem | oo S
10 3566. 452 28031. 07 €2Ga—22F%5 | ccoom | oo | cmmmmm | mmii | e | e
6 3577. 045 27948. 06 b2Gay—Y 4F8y | oomom | cmomn | cmmn | mmomin | el | oo
1 3582. 395 27906. 32 GRID V=P VAN S S R R R S
20 3584. 022 27893. 65 ¢ 2Gy—y *Fiy 6 (0.07) 1. 11 1. 18 . 31— 1. 15k
4 3585. 43 27882. 70 b *Pus—24Fs8y | - | ool | ool | oo SR E—
30 3591. 518 27835. 44 b 2Gys—z 4Gy 6 (0.05) 1. 05 1. 10 24— 1. 07 &+
2 3601. 613 27757. 42 atHa—z 4FSy | - | oo | ool | ool SR |
2 3603. 059 27746. 28 b 4F3—2 P8y | —ooom | coomom | mmmmomn | cmmmm | el | oo
5 3612. 482 27673. 91 @ 20—y DSy | cooon | comool | il | eimmom | ool | oo
2 3615. 206 27653. 05 b2Dye—2 48% | —coon | mmmmon | cmmo | mmmen | ool S |
2 3627. 896 27556. 33 b 4Fg—2 P8y | oo | coomoil | mmmmmon | cmmmin | mmmmmn | e
4 3628. 629 275017600 BRSBTS R | S | R |
2 3645. 201 27425. 51 b2Gay—2 1G85 | —oom | mmmmmom | mmmmmme | mmmmmem | el | e
2 3649. 771 27391. 18 B e B L e e e e
5 3652. 836 27368. 19 @ Wege—2 *Hije | cooon | oo | oo | mommo o e oo
60 3657. 571 27332. 76 a4Dgy—z D3y 6 0. 165 1. 403 1. 568 0. 579 1. 486
30 3660. 070 27314. 10 b 4Po—2z ‘Fiiy 4 . 296 1. 581 1. 285 . 149 0. 545?
1 3666. 07? 27291. 73 b2Gge—2 ‘Hiyg | oo | mmmcmmo | emmoom o | ammmon | aimn | ool
2 3666. 88 27263. 38 €2Ga—22D%3 | coooc | cccomoo | emmcmom | emmmmn | mmmmcan | mme
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued

1 2 3 4 5 6 7 8 9 10
Intensity A (air) o Term combina- | Type Ag g q Strong p | Strong n
tion
A K
2 3675. 603 27198. 67 atHge—2 *Dae | oo s [ et (R T
4 3676. 289 27193.60 | a4Dag—2 ®Diyg | oo | cooomoo | cmoiin | cmmmmoo | mmoooo | ol
2 3681. 658 27153. 95 DRSPS ==L 1) 5,7 NN (NI | I | [ | | IS |
150 3690. 030 27092. 34 | a*Dy—2 *Diy 5 . 129 1. 401 1. 530 065 1. 981
10 3690. 995 27085.26 | b ‘Fay—2 4Fyy | oo | oo | ommmm | mmmmmom | immin | oo
6 3707. 976 26961. 22 | d2Dae—y 2D81s | oo | ccmoooo | cmmcoom | mmmmmmo | oo | oo
10 3709. 21 26952. 25 ¢ 2Ggs—2 I3y 6 .13 (1. 078) 0. 95 59 ?
2 3710. 998 26939. 27 Al BV A B T e L | e
2 3713. 432 26921. 61 ¢ 2Dps—Y *Dbg | ccooe | cmmmmmm | cmimem | oo | mmmmmem | mmmeee
2 3720. 627 26869. 55 () B RV (P R (R RO [ [
5 3722. 645 26854. 98 0 Hue—2 *Fog | cooom | coomom | oo om | emomm | emom | e
50 3734. 455 26770. 06 @ *Das—2 Dsyg 6 . 296 1. 338 1. 634 750 1. 486
4 3734, 834 | 26767.34 | ¢ 2Gue—y *Fig | coooo | coomooo | oo | o | il
5 3740. 230 26728. 73 b 4Fpe—2 Fisg | comom | cmommom | omommm | ommmmmm | aomion | oo
10 3746. 932 26680.92 | b ‘Fye—2 *Fy | oo | coommom | oo | ciiio | mmmml | amoooo o
5 3747. 4537 | 26677.21 | a 2Tsp—2 *Hiyg | - | oo o | o | ooemoon | emmmeom | mmmmmoo
8 3750. 508 26655. 48 b ‘Fo—2 F3y 6 . 134 1. 083 0. 949 344 1. 016
2 3757. 730 26604. 25 | b Puys—2 Phg | oo | comom | ommmom | mmmmmm | mmmmmmm | ammmmo o
1 3766. 72 26540. 76 d?Doy—1% | cooom | comomom | cmmmmom | mmmmmm | mmmmeme | mmooo
10 3769. 012 26524. 62 b ‘Foy—2 *Diyg 4 . 207 0. 943 1. 151 103 0. 634
10 3774. 474 26486. 23 b ‘Fy—2 ‘Diy 5 . 444 . 422 0. 022 222 . 644
6 3777. 923 26462. 05 a *Dps—2 Dty 6 0. 652 1. 189 1. 841 0. 978 1. 515
10 3784. 175 26418. 34 ¢ 2Gg—2 *Giy 6 (0. 021) | (1. 078) 1. 099 . 094 ?
4 3795. 691 26338. 19 a*Doys—2 Dfyg | oo | comommm | oomomom | cmmmmm | cmmom | mmmemeee
10 3804. 572 26276. 71 b ‘Fy—2 *Fiy 6 0. 193 (1.093) 1. 286 . 675 ?
5 3806. 567 26262. 93 ¢?®Day—22D%ys | oooo | mon | oon | amommn | emmmom | oo
4 3811. 166 26231. 25 ¢?D2y—2 %G8 | cooon | oo | o | oo | oo | oo
2 3811. 805 2622083, N R | IR | R | IR | S | IS |
2 3816. 207 26196. 60 | a*Day—2z D3y 5 . 233 (1. 337) 1. 570 118 ?
5 3820. 386 26167. 94 b4Fu—2 Dy | oo | oo | oo | mmmmmn | mmmmom | mmmmmeeo
3 3827. 92 26116. 44 | b 4F3—2z *D3y 4 . 255 (1. 093) 1. 348 . 126 ?
S5 3832. 272 26086. 78 bAFo—2 481 | cooon | mommmmn | mommmn | mmmom | e mom | ool
6 3843. 462 26010. 83 | b2Ga—2 *Hyy | _ooo_ | oo | o | ool | emmmooo | oo
1 3863. 68 25874. 73 c2Gae—2 *Hay | coom | cmooom | oo | oo | oo | oo
50 3879. 023 25772. 38 b 4Fy—2 D3y | 4 . 186 1. 208 1. 394 0. 92 0. 557
2 3885. 823 25727. 28 | @ ?Fa—2 ®D%y | oooom | comoom | mmmmoo o | mmmon | oo | i
1 3889. 43 25703. 42 | b 4Pp—2 *Fsy | oooom | oo | e | mmem | oo | e
10 3932. 828 25419. 80 b4Fg—2 *Fa | cooom | oo | mmom | eommom | emmmom | oo
60 4002. 957 24974. 47 b 4Pps—2z D3y 4 . 295 1. 645 1. 350 148 . 907
100 4009. 928 24931. 06 4Goy—2 4Fiy 5 . 186 0. 654 0. 468 093 . 933
Observed at pole of arc Observed at pole of arc
Intensity | A (vacuum) I Term combination | Intensity | N\ (vacuum) 2 Term combination
3 4011.30 24922.6 | ______________ 2 4093.41 24422.3 a?Fg—2 6D3y
2 4016.96 24887.4 | ______________ 20 4104.80 24354.9 a“Gg%—z 14
5 402528 24836.0 d 2D y—2 2Py 5 4134.10 24182.3 a *Fys—2Diy
10 4040.25 247440 a *H g—2 %Fsg 10 4135.466 | 24174.3 b ‘Puys—z *Dig
15 4041.56 24736.0 a *H —2 OF 54 10 4143.74 24126.0 a 4G g—2 *Fis
2 4041.72 24735.0 b 4Py—z *Fiy 1 4164.76 24004.2 b 4F y—2 Py
20 4043 .04 24726.9 a‘Hg—2F3 10 4173.991 23951.13 b4Pgy—2 6F 3y,
1 4045.55 24711.6 a‘Hgy,—2 %Fs), 20 4174.912 23945.85 a*Gas—2 1Fiy
2 4064 .81 24594.5 b 4Pj—2 6Py, 3 4191.95 2SS4 KNG NS RS S
1 4081.72 24492.6 b 4Pyus—2*Diyy 3 4204.62 23776.7 b4Dy—2 4Piy
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TABLE 6. The second spectrum of ruthenium (Ru 11)—Continued

Observed at pole of arc Observed at pole of are
Intensity | X (vacuum) o Term combination | Intensity | N (vacuum) T | Term combination
1 4205.39 23772.4 a4Gay—2 D3y 3 4563.77 21905.6 b4Dy—z4F3y
2 4215.51 28 6N B | 0 4578.44 21835.4 b2Dgy—2 4Py
20 4227 .831 23646.1 b4Dy,—24Psy 4 4606.50 21702.4 b4 Dgs—2 D3y
10 4231.437 23626.0 a4Gpe—2 D3y, 3 4607 .44 21698.0 | oo .
1 4248 .87 23529.1 b2Pyy—2z4Pgy 3 4660.96 21448.8 a*Gy—2 SPjy
2 4257.19 23483.1 | ______________ 2 4697.92 21280.1 | ______________
1 4287.33 23318.0 biF us—2 5F 3, 2 4699.03 21275.1 d Dy —2 4Gy
2 4302.51 232355 T SR S 5 4714.17 21206.7 b4Dgy—2z 4F3y,
2 4303.39 23231.0 b4F5,—2 6F 3y, 3 4731.98 21126.9 | ommmmmmmaa
30 4305.885 23217.5 atGgs—24D3y 20 4750.040 21046.57 | b*Days—24Dsy
1 4306.59 23213.7 b 4F ys—2 0F 34 5 4776.78 20928.8 b2Py—2 4Dy
2 4313.17 23178.3 b 4F 91—z SF f14 2 4784 .96 20893 .0 b4Dg—24F3y
1 4338.89 23040.9 b 4F 51—z 0F 3y, 1 4807.27 20796 .0 b4Dyy—2 %Py
3 4359.81 22930.3 b23Py—24Piy 0 4821.92 20732.8 b 1D g—2 D3y
5 4362.98 22913.7 b 4F 55—z 0F 314 3 4828.15 20706.1 | o ____
1 4368.51 22884.7 b4 F—2 SF§y 3 4922.12 20310.8 | . ________
2 4369 .84 22877.7 | a*Gagy—z*D3y 2 4934 .08 20261.6 | .
1 4380.57 22821.7 b4Fp—2z 6F5y, 20 5002 .46 19984 .6 b4Dg—24Djy
3 4406 .78 22686.0 R P 5 5004 .74 19975.5 P
10 4407 .49 22682.3 | ______________ 2 5092.34 19631.9 | biDyy—2Fiy
15 4408.62 22676.5 b4Dgy—24P3y 3 5172.73 19326.8 | - ___________
3 4434.95 22541.9 | o ____ 2 5270.28 18969 . 1 U
2 4435.67 22538.2 | ______________ 50 5607 .744 17827.45 a 5Sy,—2 Psy,
5 4436. 64 225633.3 | oo ____ 50 5893.612 16962 .82 a 5Sy,—2 SP3sy,
15 4454.76 224415 G RN | ISR 2 6018.00 16612.2 a 4G —2 D3y
100 4470.502 22362 .58 b4Dys—24Psy 2 6290.63 15892.3 | - ___________
3 4499 .26 22219.7 a 2Sp5—2 48t 50 6371.29 15691.07 a5Sy—2 Pgy
3 4518.95 221220 S e e
5 4525 .06 22093 .0 b 4Dz *Diy
20 4539.93 22020.6 b 4 Dgg—2 Dy

I

Wasuinaron, D. C.  July 22, 1958.
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