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TNTRODUGTION

In'recent.yéara there has been considerable sﬁccess in interpreting
the specﬁra.of 3+ actinides In solidsl and solutions2 and relating these

results to the free-ion calculations. The Uh+ jon has also been treated in
' 3 ha b

- the same way,” and Axe has reported on Pa .

It seems worthwhile now to investigate to see 1f a similar interpre-

tation may be applied to the other 4+ lons of the actinide series.

Calculations

The complete fn matrices were made available by Koster and Nielsen.5

L
The configurations f3 s £, f5

5, and f6 were dlagonalized for verious values
of % and E/F,; X( = §/F2) was used instead of ¢ , and energy was used
iﬁ units of F2 (E/Fz) because in thié form the results may be compared with
those for other atoms. In all caseé the 5f hydrogenic wave function was

used. This 1s the same assumption as was made in the interpretation of the

3+ ions.

Data

The only available data are for solutions or powdered solids, and
all the data are at low resolution and room temperature; hence the energyvis -
of low accuracy, and all the Stark components are not resolved. Inténsity :

is on quite a relative basis. The N’ph data are from a paper by Waggener on



&2-

- the solution Bpectra of hp ion3.6 Wrggener hes kindly supplied me witha .
greatly enlargea copy. of his Flg. 1, which was‘very'convénient for‘obtaining'.-
the vavelength of the pesks. ’ B

The data on Puh+‘are from an unpublished coilection of's§éctra of

. actinide elements that dstes back to the late 1940‘5. The original experi-

menters are not known. The curve that showed the: best resoluﬁion of peaks
| was a solution of Puk in 16 M HESOE Curves in HCl and HClOu were not as
: dimtinetive as thoge in thia very hipgh concentration of ¥ oou Cohen has
report@d'»he Puu apectrum over & more extensive wavelength regionf?' Th@

- main addition is his peek In the.near infrared. The peék ig quite asyﬁmtricf
and can be resolved into twﬁ pesks at 1.071ahd 1.13 u. The’daﬁa for'Am%+ and
Cm?*varé from a paper:by Aspréy and Keenan and are for the éolid fluorides

suspended in fluorocarbon grease.

;R@sults

 Figure 1 15 a plot of the calculated and the experimental levels.
The parameters used are 1listed in Teble I. ' .
| It ‘can be seen that even with the crude data it 15 possible to aerive
& set of parameters that can give a satisfactory explanation of the data.b There
are several conclusions that can be drawn'from such & set of calculations. First, -
the magnitude of the crystal-field splitting is not so greét as‘fﬁ overlap the
lavel poéitions of the various free ions. This indicatés,that tﬁere ia evary
reagon to expect experiments on'these>ions to yieid information about cr&stal-
field pmrametera, as do expériments on the 3+ ions. ,Seéon&; cﬁa'gets a feeling
for the magnitude of the Slater pargmﬂtera and spin-ordit ccﬁstagﬁs;v The values

of the parameters derived herg are probably within 5% of the final values.
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Table I. Slater parémeters and spin-orbit ‘conétants for

2193. 2429,

Iipu+, Pu‘h"’., Am_lH,- and leH. -
Ton " PalH‘ B ULH' 'NPIH' PulH- _ AmIH »- thfi-
£ 5et 552 5f5' st 500 560
206 22%.8 ', oi2,9 282.1 | 307.0 S

2821. 3042,







. . FIGURE CAPTION

Fig. 1. Experimental and calculated levels for Npu+, Puh+, Amu+ 4

s and Cm .
bt L+ v ' . f |
For Np and Am , the numbers associated with the calculation are equal to

2J. Tor Puu and th , the numbers are the J values.
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