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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
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United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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THE INFRARED SPECTRUM OF CALIFORNIUM-249
John G. Conway
Materials and Molecular Research Division, Lawrence Berkeley Laboratory
“and Department of Chemistry, University of: California,
Berkeley, California 94720
Earl F. Worden

Lawfence Livermore Laboratory, University of California
' Livermore, California 94550.

- Jean Blaise and Jean Verges
Léboratoire Aimé Cotton, C.N.R.S. Ii 91405, Orsay, France
- The 249Cf spectrum has been reported betweén 3700 ana 12,000 cmnl
on a high resplution Fourier Transform spectrometér at the Laboratoire
Aimé Cottqn."The spectrum ﬁas excited in an eleétrodeless discharge
lamp which contained approximately 200 microgram of Cf as the 'triiodide.
The lamp outside diameter was 5 mm and it was 25 mm long. The

lamp was prepared by subliming the triiodide into it under vacuum and

and sealing it off.l It was operated in a cavity at 2450 M Hg with

about 80 watts of power. One lamp was used throughbdt this investigation.
-To obtain the best coverage two separate rﬁhs were_made, one

was between 3700 and 9418 cmm1 and the second be#ween 9418 "and 1200 cm—l;

In the first region 810,100 data points were taken in 12 hr and in

the second region'500,100 data points were taken in’7 hr and 25 min.

The spectrométer was operated in air at atmospheric pressure.ahd

the data corrected to vacuum.
A computer program performed the Fourier transformation and also

selected the peaks and prints the vacuum wavenumber of the peak and

* Work doné under the U. S. Energy Research and Development Administration.
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its intensity. A paper chart.recording of the spectrum is also produced.
The éompuied peaks are checked against the chart to confirm the presence
of the lines. The intensity, on a 0f9 scale, are estimatea from the
paper chart record.

The'line list is in Table I. The first column is the vacuum
Awavenumber“in units of cm-l. The second column is line width information,
the valués'aré in units 6f 10“3 Cm_l. A E indicates an estimated
width, a.C indicates off diagonal components or weak cﬁmponents'are
pfesent and a D is for a qompiex pattern probably of a low J or possibly
| a multiple line pattern and a * is where no degradation was observed.
Column three is the estimated intensity on a 0-9 scale. Column four
is a codé to the structure of the 1ine. A sharp line is indicated by
1, a blend by.3, and a wide line by a 4. A 5 indicates the hyperfine
étructure is degraded to higher wavenumbers, and a 6 is for a structure
- degraded to lower wavenumbers. A 7 is for a peculiar pattern that
is not covered by the other codes. |

The grdund state of CF I is 518 of the 5f107_s2 configuration and
the ground sta;e of Cf II is 6117/2 of the 5f107s configuration. The
line 9078.145 cm_1 is of special interest as it is a transition
between the ground 518 and the first excited state_517 both of the
same configuration 5f107sz. Parity forbidden transitions of this type
are caliisibnqlly induced in relatively high pressure separation of
electrodeless lamps and have been observed in Bk and Cm experiments.3’4

The chemical separation was not complete and‘there was some

berkelum3 and c‘urium4 in the sample. These lines have been removed

from the list.
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Table I. The Cf—249 line list between 3500 and 1200 cm—l.
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WAVE NUMBLK
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CH LINE LIST . CF LINE LIST

WAVE NUMuLR CWILTH INT Coot WAVE NUMboR - AllTA LNT  CoUt
60cd.bbo £ 150 1 5 6314e2% 124 1 5
dbubY.0bl . 450 " 6 634Le576 J 4
00/5.930 53 4 6 B3u3.6(b 2387 J 6
bls2e8uc 3 b 63424 UYD U 4
buoSe3bY 0 4 6347474k u 1
buYb.00Y t 80 0 6 6350340 JU0* M) 7
01024345 ' 4ud G 5 65ule371 l 1
olu4e750 U 1 377 468 9 1
©1i9.b5% 337 0 b Ohuleuu? b 1
01d2+3uvc 184 5 6 ou4lbsbly 1 4
vlcbeoZe : 0 4 vuudals £ 30 1 5
6132.5¢0 T4 U 5 bLld.dll” 9 1
61ucl.2us u 1 b4lbe3 s . b =0U u )
61%3.890L 0 “ Lb4l7.30848 204 1 o
6199.285 E $00 1 6 oucl 783 8 1
6b1b5.37b B 45¢ U () Hlsle.bdd l 1
blb4.050 £ 50 1 6 b437.960 £ 150 | 5
0l1b8b.099 £t ¢593 a b b4o9.781 75 . 1 5
6169.277 0 N 6USH. 7Sl 175 i 6
blYd.79Y U 1 64654214 £ 10U 3 5
6196 4u? . J 4 bbbl £ 3u 0 6
6198.124 £ 200 4 5 64d5. 428 o 4
6cu3.8u7 ) 7 1 493kl 1 4
621ce838 54 8 6 6Ldd. 300 u 1
bclb.091 1} 1 BS5Uce47y {1 1
62cil.lls —_— 1 5 65L%.447 £ 300 1 6
0lcleb?c £ 140 1 5 6511.8c¢3 ‘ 0 1
6234630 235 1 6 6519.309 3 1
62c5.208 : 213 2 S " bScledlo 2 . 1
0232s782 £ Su 0 5 653364 : 1670 7 7
633,740 3 4 5542.149 . E 50 39 ]
62394570 Sk 100 0 6 6548.332 L. 5y 3 5
bZ4Ye3YY g 1 0549.254% £ 150 4 6
B2euT 493 Tk 350 1 5 65654715 v 1 1
6coleo5l . & 50 4 & 65704292 £ 100 J 5
06270 540 L 50 b} 5 657¢e3l0 34 1 6
02ld.27¢ £ S000 0 7 6591 «59U ' 0 1
688,551 _ 0 4 6593.469 u 1
02930 4 E 100 g 6 65954141 " E. 100 J b
6293.843 0 4 65964259 . u 1
6295.178 a1 2 6 6599.0 32 " 4
02495.759 . E. 300 6 5 boUbeUby . U 1
62984570 J 1 LOUT 2YC E 154 U S
0Z99.46¢ 0 1 0olu.1b6Y © k159 1 5
63CJ. 600 _ 73 1 6 6618.823 0 4



-7-
CF LINE LIST : CF LINE LIST
WAVE NUMJER WICTH INT COUE WAVE NuMbek  WwICTH inT . CLOE
6o3k.115 léu 2 ] 6Y97%.467 £ 1Gu u I8
bolbe.0bU u “ 6988+ 26Y 112 2 b
66500509 £ 156C 4 6 0997 vavo - ilh L 5
vo2l 037 - 0 1 6YYY T Lo 83 J 5
6653.487 71 5 5 7uile2do ‘ 3 1
6673.2L5 Lo10e 1 5 73U0.8Y% Z 1
6687104 £ 10d% U 7 TUc? 374 £ 106 3 5
b9ie3ud 14 1 70645.508 € 2Ju 2 5
6697« 040 b 4 70%u.5b6¢ £ 200 U 5
873194399 0 b4 7udcelio b1 3 5
67184081 0 4 70%2.35¢ - £ 450 1 6
6718.699 3 “ 70544019 229 J 5
6732.295 J 4 706L.68¢ lo1 U 5
6737.037 - u 1 7L6H3.535 ' i i
6741176 £ 103 0 5 TTUbL 43 i 1
6703. 362 £ 100 3 6 7U78.348 1 1
67074508 : 84 9 6. 7uBhobil u 1
67724200 191 J b 71Lu.9068 £ au 2 o
0778439 195 v 5 71ul.580 £ 130 b5 6
670u.0088 267 u 5 71034772 £ 530 1 6
6708ueY1b 339 g 6 7ilbeblc ¢ 150 1 )
6790.97 £ 150 2 ) 71c3e109 Wl u 6
b8L0.636 ol 1 5 71lcoebid £ 106 J 7
68u8.U 30 £ 50 2 6 71847067 ¢ 1
6b814.8u7 3 1 7Tlt4.733 £ 80 G 5
05200601 £55 3 5 719“-3‘#5 u 1
6842.104 ' ] 1 7175.c¢Y b 1
bBUCW3b3 0 4 71834790 £ 683 G 5
0554.703 ' 183 3 6 7184247 g i
68b2.257 : 0 1 7167.003 53 1 5
bl8bheb 72 ] 4 7183.486 6 1
686Y.617 67 0 5 7cuvYer1s . 85 f 5
6875.1062 160 1 5 7222.072 © 448 1 5
6892.367 0 1 7icbedbl ] 4
6903.0616 u 1 7250419 J 1
69135.7 706 119 1 5 7e50 e Bc E 30u i ‘b
6921.375 ‘ 3 1 7e27.051 25% Y 5
69¢3.255 u 1 7259.30¢ 231 ] 6
69¢Y.210 ¢ b 7201.9¢7 2 1
6937.317. ] 4 72b3.5608 ' 85 1 6
69%1.077 € 410G ¢ b 72b5.810 4b3U . ¢ 6
0952.0 b4 £ 50 2 5 72084480 c 400 2 S
0458137 £ 200 0 6 7317.751 S v “
0962« 38y - ¢ 1 7317.979 “Y J 5
69684740 E 100 0 5 73324777 U 4



-8-

CF LINe LIST ' CF LINE LIST
HAVE NUMBER WICTH INT  COOE WAVE NUMBLR WiLTH INT CUDE
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Energy Research and Development Administration, nor any of
their employees, nor any of their contractors, subcontractors, or
their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness
or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately
owned rights.
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