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1444132 (ANL-6911) THE ELECTRONIC ENERGY |
S OF THE HEAVY ACTINIDES Bk*3(58), ct*’(sf’),

Es*(s{!%), AND Fm*3(5f'!). _P. R. Fields, B. G.
Wybourne and W. T, Carnall (Argonne National Lab., A
11L.). . July 1964, Contract W-31-109-eng-38. 10p. )

3 S An intermediate coupling calculation was performed,
and results are tabulated for 0 to 30,000 cm™!, Extrap-
7717 lolated data from lighter lanthanides were used. (R.E.U.) 7T
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/ 2J1232. Mckposoit cnektp Oepkaus. Gutmacher
Ralph G, Hulet E. Kenneth, Lougheed Ro-
nald. Spark spectrum™of "berkeliumi"<J."Opt.” Soc, Ame-~~
rica», 1965, 55, Ne 8,.1029—1030 (aur..)

Hccnenosa cnektp Bx B oGaacni 2500—4500 A. I'Ipxme-
nexa tabmuua Jnuxit Bk B oGaactn 3412,01—3916,24 A.
Ipegenbnasi YyBCTBHTCALHOCTbL —NOCJAeAHHX JiHHI Bk

JapTOM CJYZKHJ ucuponou CMeKTp Kesne3a, BHYTPEeHHIM —
cnektp Ti, comepkaiuuiicss B rpaguTOBLIX 3JeKTpOAAX. Ipu
1CMOMIb30BAaHHH CNEUHaNbHO cocTaBaenHoit cymecH H3 100 #e,
Bk 1 1000 #z Ce nocaenusist mnnst Bk 3711,18 A cpoGoana-
ot nanoxkeuns auunii Ce, a pas anuun 3681,25 A nanoxe-
Hie npeuespe,x\xmo mano. Ilpeanonaraercs, uto paspaGo-
TaHUbIl CMEKTPOCKOMHY. METOx oGHapymemm Bk Gones
NpocT M TOYEH, YeM NpHMeHSeMblil PagHOMETPHY. MeTOA.

3681,25 n 371,18 A ompeaenena B 5 He. Buewnny cram-_____°
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|~ Spark spectra of berkelium, Ralph G. Gutmacher, B. Ken:|

p‘c k ! jneth, Hulet, and _Ronald Lougheed (Univ. of California, Liver-

C’ i jmore). J. Opt. Soc. Am. 55(8), 1029-30(1965)(Eng)." Bk(IV)

e b e oo —4 Was sepd. from all radioactive species by means of extn. chro-
Mﬂ ;matography with bis(2-ethylhexyl)phosphoric acid, elution from| _

W e ; ; cation-exchange resin with 209, EtOH satd. with HCI, and elu-

{ > ltions with drop quantities of 1, 2, 6, and 133 HCI from a Dowex-

icontg. 100 my of Bk, were distributed between 2 pairs of /)
in.-diam. paraffin-coated graphite electrode and dried. The elec-
trodes were enclosed in a small cylindrical Teflon chamber
+ tequipped with quartz windows on both ends. A mixt. of 709%,
He-30% O flowed- through the chamber at 10 1./min. and was
drawn through a Millipore filter (pore size 0.45 1) before being
vented to the outlet of the glove box in which the chamber was
contained. Fe spark lines were used as external standards and Ti
:spark lines served as internal standards. Examn. of the lines
! Ishowed no Ce. Mg, Al, and Ca were present in appreciable
: . iquantities along with traces of Naand Fe. A table of spectrum
N [i‘ ;lines attributed to Bk, 2500-4500 A., is presented. The limit
4 . of detection of the most sensitive lines is estd. at 5 my. The

/g ‘ﬁ' -r b ?I possible anal. utility of the Bk spark line is discussed. —}

. ; 5\‘]50 colloidal resin bed. Two aliquots of the Bk fraction, each|
|
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39384 y SPARK SPECTRUM OF BERKELIUM. _Gut- |
macher, Ralph G.; Hulet, E. Kenneth; Lougheed, Ronald

o

' 4

N§R . 1965

(Univ. of Calif.; Livermore).  J. Opt. Soc. Am., 55: 1029-
30(Aug. 1965). (UCRL-12274). !
Berkelium emission lines are recorded and the per- |
sistent lines determined for possible analytical applica-
tions. Berkelium, in the tetravalent state, was separated
from all radioactive species except #4!Ce to 14Ce by ex-
traction chromatography. Cerium was separated by
elution; and other impurities were removed. The wave-
length region was covered from 2500 to 4500 A. Two i
aliquants of the berkelium fraction were excited in a high-|
voltage spark, and their spectra photographed. The re- !
sults showed several of the berkelium lines have wide
hyperfine structure. It is hoped that a study of the re- |
solved flag pattern, which could show up to eight compo- |
nents while the nuclear spin was stated to be /3, canbe !
made soon. Also a spectroscopic means for the deter-
mination of berkelium may be useful since its radioactive

.assay-s difficult. (J.F.P.) —
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—— (62368} Crystal structures and lattice parameters of the com-,
po of berkelium. III. Berkelium oxychloride. I’_eterson,!

——J. R.; Cunningham, B, B, (Univ. of California, BEW
Calif.). Inorg. Nucl. Chem. Lett. 1967, 3(12), 579-83 (Eng).|

___The crystallographic properties of the PbFCl-type tetragonal ——
BkOCI were investigated. Parameters obtained were: ¢ 3.966!

! - .004 and ¢ 6.710 = .009 A. Distances between atoms in the ,-—

i crystal structure are: 0-O 2.89; CI-C13.34; Bk-O 2.32; Bk-Cl!

__3.07 (4 nearest neighbors); Bk-C13.05 A. (1 nearest m:ig(}-‘x’l}))\o:;'l)\i -

o o 1o @
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11 1280.  Simepumiit cmin Bk u3 H3MepeHHH cnepxrou-;
KOit CTPYKTYpHl B erd aMicCHoHHOM cnekTpe. W
‘EarlF, HuletE. Kenneth, Lougheed Ronald, .
Coniway John G, Nuclear spin of 2°Bk from the hy-!

‘perline structure in its emission spectrum. «J. Opt. Soc.|
Amer.», 1967, 57, \Ne 4, 550 (aurux.) .

MeTOZOM 3MICCHOHHOIl CMEKTPOCKOMHH BbICOKOIT paspe-!
‘mraiouleit CHJbl _ompenenieH sIAEpHEBIl CIHH 1130TONa Bk249,!
.papubtit 7/;.  CrieKTphl Bk dotorpadupopami B 06JaacTH
9500—9000 A na 3,4-m cnextporpade dbepra ¢ oGpaTHoIt!
micnepcueit 0,2—0,6 A/mu B oGmacti 2500—6800 A 11
1,6—2,2 A/mn B obnacti, 6800—9000 A. Hcroumikom cera’
cayKHJa_6e33JieKTpoaHas BU-namna, cogepxauas ~30 u{

A 4
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Bk B pige itomina. Muorie 13 3aperncTpHpPOBaHHEIX JIIHHIT
'Bk*9 cocrost ns 8-mu mmm Gosee xopowro paspemermmx{
‘komnouent. IlpuseseHsl pericTporpaMMmer Jaummnii Bk249 ¢!
A 3771 w & 3736 A. lns nepBoil JHHHH TOJABKO ONMH N3
ypoBHeii ‘umeer 3amertHoe - CTC-pacutensenie. IMonuas:
‘IIHPHHA 3Toro YpoBHsl paBiia 6,315 cu~! n J=15/2. JInuns:
c A 3736 A cocront 13 nepexogon ¢ AJ=0, a noanas wm-|
pHHa KOMOHHHDPYIOIHX ypoBHeii paBHa 6,017 u 1,751 cu~! ¢!
J=6. Bcero 3aperncrpuposano ot 3000 1o 5000 minmit Bk;
B_ 1 Il nopaaxax pewerki. - B. M. Mociyes:

'.
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" 95037u YAbsorption spectra’ of berkelium trichloride and

califormiuin trichloride. Carnall, W. T; Fried, S.;  Wagner, |
°F., Jr.; Barnes, R. F.; Sjoblom, R. K.; Fields, P. R. (Chem. |
Div., Argonne Natl. Lab., Argonne, Il.). Imorg. Nucl.!
*Chem. Lelt. 1972, 8(9), 773-4 (Eng). . In the absorption spectra ]
of BkCl; and CfCl; at 4, 77, and 298°K, transitions to com- |
.-ponents of the Ist-excited multiplet states were found in the
near ir region near the predicted energy (Carnall, W. T.; Fields, |

:P. R., 1967). In BKCl;, the 1st excited (J = 4) multiplet was [—

centered near 4490 cm™* with the next (J = 5) group near 5180 |

‘em-'. In both cases, the total multiplet splitting was ~400 b-———-

em-l. Three crystal-field components were obsd. near 7850 |

"em~—! where the J = 3and J = 2 groups are expected to appear.. .-

Transitions to the 1st and 2nd excited multiplets in CICl; were:!

obsd. near 6500 (J =.11/2 and 9/2) and 8100 (J = 13/2)em™, [ __

resp. Components of the 2nd J = 11/2 level were found at |
+11,467, 11,665, and 11,795 em 71
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Bk &7 . ida

87: 124805g The IR spectrum of berkelium-249. Conway,
John G.; Worden, Earl F.; Blaise, Jean; Camus, Pierre; Verges,
Jean (Mater. Mol. Res. Div., Univ. California, Berkeley,
Calif.). Spectrochim. Acta, Part B 1977, 32B(2), 101-6 (Eng).
The IR spectrum of 249Bk was detd. at 3700-12,000 cm-! using an
é‘ electrodeless discharge lamp contg. BkIs. The strongest 90 lines
: are given and 77 of them are classified. The lowest levels of the
5f86d7s? configuration of Bk 1 are identified. The line at
6530.720 cm-! corresponds to the parity-forbidden transition
between the 1st 2 levels of the ground multiplet 5/7s2 6/{°. The
hyperfine splitting consts. of the Bk I levels are also given.
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3 1274. © Cnekrp Hiny4denusi Gepkansi, The emission

spectrum of berkelium, Worden Earl F., Conway

John G. «Atom. Data and Nucl. Data Tables», 1978;
22, N\o 4, 329—366 (anra)

[Mpencrasnaen PC3YJIbTATEl H3YYCHHS CHEKTpOB H3nyye-
ha atoma Bk u wona Bk II B o6aacru JJTHH BOJIH
2540—9800 mncmérpupoaamxcxx Ha 3,4-M au-
pakunonnom ClieKTporpade ¢ Hcnoab3oBanmeM nucnep-
CHOHHOM MNPU3MBI NSt pa3genenmus AHPPAKUHOHHLIX moO-
PANKOB M 6e331CKTPOAHOI JaMnbl p KauecTBe HCTOYHHKa.
Hamepennbie  pamin BOJIH, BOJIH. YHCJIA,  OTHOCHT. Mi-
TCHCHBHOCTH M HACHTHGHKAUHS ~ ]930 nepexonos B BkI
n BKII csescunt B Tabauny. Tounocts H3MEpeHHs  BOJH.
HEcesx pasusiiaco 0,02—0,6 cm—! B 3aBHCHMOCTH OT LUHPHH
JHHHI M cnexTpasbHolt Pa3pCIINMOCTH  MX CBEPXTOHKHX
CTPyKTYp. B Tabanue NpuBeacHa Takxke HHDOpMauUH O
CBCPXTOHKOIl CTPYKType ypoBHeil 1 3nauenms g-baktopos

Jlaupe.
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Bk 91: 165803f The emission spectrum of berkelium. Wmun 1
Earl F.; Conway, John G. (Lawrence Livermore Lab., Univ.
Cnhforma. Livermore, CA 94550 USA). At. Date Nucl. m e
Tables 1978, 22(4), 329-66 (Eng). The Bk emission .ot
was obsd. from 2540 to 9800 A with an elecirodeless | as 4
source. The waveno., wavelength, and rclatxw um.nu s .)1 the
1930 strongest 249Bk lines are reported. In addn, info
hyperfine structurc, Zeeman cl'focl, spectrum i :
neutral or singly-ionized lines, and energy level cl: ication T

. resented for many of the lines. Tables of the known encryy
¢ evels of the neutral and singly-ionized atoms are given,

©
(A, (495G G 4o
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A /58 %

L/) .-/Z ' 107: 186102r. knergy levels of neutral and singly ionized
berkelium, 20Bk 1 and 29Bk 11. Worden, Eacl I;; Conway, Job.,

G.; Blaise, Jean (Lawrence Livermore Natl. Lab., Univ. Califory;;

Livermore, CA 94550 USA). J. Opt. Soc. Am. B: Opt. Phys. 19s;,

4(9), 1358-68 (Eng). Energy-level analyses of the obsd. emissicn

spectrum of Bk yielded 179 odd and 186 even levels of Bk 1, and 4:

odd and 117 even levels of Bk 11. The levels are tabulated with the ./

value, the g value, the configuration, and hyperfine consts. A and £

and the width given for many of the levels. The ground states of I3}

1 and Bk 11 are [Rn]51%7s2 6H15/2 and [Rn]507s 7H®, resp. Th.

lowest level of each identificd electronic configuration of Bk 1 and Ky -

') 1t are listed. ) :

C.A-1989, 10%, nAD



&/ ) 3J1129. YpoBHH 3HEPrHH HCHTPAILHOTO M OHOKPATHO~
J I\ HoHu30BaHHOTo Gepkaus 249Bk I m 2©Bk 1L Energy levels
of neutral and singly ionized  berkelium, 29Bk 1 anddc
¥ 208K II. Worden Earl F, Conway John G. BlaistX\

/94/ Jean. «J. Opt. Soc. Amer.», 1987, B4, Ne 9, 1358—1368

\ (anra.) o _ :

Binosnen ananau3 cnekTpa usoroma 249Bk, posCyxnae-

MOro B Ge33JCKTPOAHOIl Pa3pAAHOil JaMne H 3aperucrpH-

POBaHHOTO C MOMOLWbIO crekTporpada D6cepra ¢ HOKyCOM

3,4 M, paGoTaiollero B BBICOKHX AH(PaKUHOHUEIX NOPAA-

kax (Bumumast o6nacTb), M (ypbe-CIeKTPOMCTDA (MK-

o6acThb). I/I;Leu'm(pnuugonano 539, 3aperiucTpiupoBaHHBIX

aurnit Bk I u 35% — Bk 11 Haitpeno 179 wernnix H

&- 186 HeieTHEIX ypOBHeil, MpHHAAJAEKALIIX COOTBETCTBEHHQ

) 5 1 4 31eKTpPOHHHM Kon@urypauuam B Bk I, n 42 yeTubX

117 meuernnix ypoBHs 6 xondurypauuit b Bk IL Jas

ypoBieil Aanel 3uaucHus J, g-QaxkTOpH, KOHGDHTYpaLHsh

NOCTOSIHIbe CBEPXTOHKO{I CTPYKTYpH A H B m  1HpHILL

CBCPXTOHKOI!  CTPYKTYpH. B KazK10i1 HAeHTHHLUHPOBAHHOI

3JIeKTPOHHOI KondHrypauuy Haitaen HHXKHHIT ~ yDOBCHbB.

OchoenniMit cocrosuuamu Bk I u Bk II sBasioTes cooT-

b ) GLS, 1§ g Reeeme  RiOPTS e w RATHEE  e



