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Californium, element number 98,'was disdoVered in 1950 bx Thompson,
Stree#, Ghidrso, and Seaborg.l S5ince then many nucléar proper’cies2 of its
various iéotopes have been studied, whereas the chemlcal and physical pro-
perties‘have only been briefly investigated. |

Present spectroscopic research indicates that. Cf *5 should be 'similar
to Dy*>, the rare earth homolog.? It is very likely that Cf T end Cf IT will
have similar electronic configurations to Dy I end Dy II, namely 5f9 762 for
Cf I and 5f9 Ts foxr Cf II. Further interest in the optical spectrum of Cf

arises from the suggestion by Burbridge et al.h that spontaneous fission of

(34 25k mey release the predominant energy during the decay of Type I super-.

> curiosity

novée. Since spectral observations of supernovae are awailable,
impelled a comparison with a measured emission spectrum of californium.

For this work O.h-microgram'(ug) of Cf was ugéd, since only limited
quantities of Cf are available. The‘material was produced by peutron irredi-
ation of Puehe and was isolated frdm-capture and fission products by-ion;

exchange and precipitation procedures. As a final step. to remove residual
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1mpﬁrit1es, - Cf was eluted from a very small Dowex-50 collodial resin bed
with 6.M HC1l. The fraction containing Cf was then evaporated onto l/h-in.
, 7 _

copper electrodes and sparked6 1n an enclosed chamber.’' The éolumn eluant
1mﬁediétély preceding the Cf was used as a blank, and ahy emission lines
that appeared in this blank were removed from.the Cf 1line 1list.

The spectra were'taken on'a_i;meker Eagle grating mount having a
<ﬁspersion of 5.97 A/min. The wa#elength-fegioﬁ wds;first order from 3640
to 5040°A. A portion of the slit was covered with glass while the remaining
portion ﬁas left uncovered; thus, the uncovered pprtionbhad the second ordgr

éuperimposéd on the first order. There were no lines in the region of 2000

to 2500 A due to Cf. To determine the presence of impurities, reference

| gpectra teken on the same instrumént were compared with the Cf spectra.

Only Ca and Sr appeered in sppreciable quantities in the Cf sémple; however,

‘Ba, Fe, and Mg were detected. Forty-four other elements whose strong lines

would have’appeared in this reglon were not, detectable. .A search was made for

the week lines (in this wavelength region) of fourteen other elements end

‘none vere found. A final list of wavelengths, aécurate to £ 0.1 A, of the

residual-lines credited to Cf are given in Table I.

B A comparison between the spectral features of the supernovae IC 4182
and NGC 10055 and thoée‘ofmcﬁfproved fruitless regerdless of-ahy red or violet .
shift. Because the aourCe envirohments are dfastically different (on’the order

of 10° ¥°) 1t 1s unlikely that eny similarity would occur.
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Table I. Wave lengths and relative intensities of Cf line

Wave length (A) | Relative iﬁtensity
3706.4 3
3702.2 A 8
37045 | 4
3743 . 4
5795.6 9
3789.1 . | .10
38445 - ob

 3851.6 2P
3893.1 9
ho66.7 L
4285.8 | o 5
4302.6 o _ | ‘ : D
b07.7 s
k3. - s
b broad
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This report was prepared as an account of Government
sponsored work. WNeither the United States, nor the Com-
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nor any person acting on behalf of the Commission:

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-

mation, apparatus, method, or process disclosed in
this report.
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mission, or employee of such contractor, to the extent that

such employee or contractor of the Commission, or employee
of such

to,

contractor prepares, disseminates, or provides access
any information pursuant to his employment or contract

with the Commission, or his employment with such contractor.



