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THE U°% COLLATERAL SERIES

W. W. Meinke,* A, GhlorSO,** and G. T. Sesborgh#
Department of Chemistry and Radiation Laboratory
- University of California, Berkeley, California -

February 21, 1951
- ABSTRAGT

Gontinuation of our investigations of the type which led to the
observation and characterlzatlon of five thlflClal radioactlve chaing
collateral to the natural radioactive famll:esl 253 has led to the
partial'identification of one additional chain, @ollateral to the
actinimm (4n & 3) family.

Thorium nitrate was irradiated for one minute with 175-mev
helium ions in the “jiffy probe” of the 184-inch Berkeley cyclotron.
Eﬁ the end of bombafdment the target container was ejected from %the
probe by compreséed air and blown into a pneumatic‘tube vhich carried
the target some 100 yards to the Chemistry Builqing, Chemical separe-
tion was begun on the target.l8 seconds after shutdown and counting of
the separated sample was begnn 1.4 minutes after shutdown, The chem-
icel procedure consisted of solution of the thorium nitrate target in
sllghtly acidie saturated ammonium nitrate solutlon, The fracer uranivm

was then extracted into diethyl ether and an allquot of this ether

solutlon ignited on a platinum plate to give a nearly welghtless samp

ple, The decay and energy of the alpha partlﬂles in the resulting

- samples were measured with an alpha particle pulsemanalyseTA’equapped

with a fast sample-changing mechanism.

" #Pregent address: Department of Chemastry Universitj~wf'

" Michigan, Ann Arbor, Mlvhlgan.

**Present address Beparnment of Chemlstry ‘and Radlatlon

‘Laboratory, Unlver51ty of - Galiforma9 Belkeley, Gallfotnlaa
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The 9.3 minute yRR8 and 58 minute U229 collatefal series pre-
dominated in these uranium samples. ‘Several of the more satisfactory
runs, however, shqwed a third series decaying with fhe‘l,4 minute
helf-1ife of the parent. Although the mass type has not.yet been
definitely identified throﬁgh known daughters, gegéral,consideratians
with regard to the method of forhation and half-life of the parent

substance, and the energies of all the members of the series suggests

a collateral branch of the {4n + 3) family:

227 223 219 215 211
927 -Q~>'90Th —> ggf8 T g s PO e gy

‘The measured alpha particle energies of the individual members

of the gRR7 series, assigned amccording to alpha decay systematies in

5

this region,” are shown in the accompanying table. Alpha energy and

‘half-1ife values predicted3 fram\these systematics are also given in

the table., The values given for Porll are the accepted values from

the literature.®’

Energy of radiation (mev)

Isotope  Type of  Half-life

, radiation : Observe@ , Predicted
gR27 a 1.4 % Q.15 min | 7.0 £ 00 7.0 - 7.2
ThRR3 . (~10~1 sec, predicted) 7.5+ 0.1 To5 = 7.7
Ra*1? a 3 (miO‘E sec, predicted) 7.8 + 0.1 7.9 - 8,1
‘Em215 a (~10-6 sec, predicféd) 8.6 + 0,15 - 8.6'~ 8,8
PoRll a 0452 sec 7 o434
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