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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
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal 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. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
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.




J
. , : UNIVERSITY OF CALIFORNIA
Radiation Laboratory
t Cover Sheet : , INDEX NO. Ucf’égg&éf/ .
. * Do not remove _ T his document cont@i’ns/?'é__’/'_ pages
1 ’ ' This is copy < ‘of jzé? Series S
INFORMATIGN DIVISION
Each person who receives this document must sign the cover sheet in the space below.
Route to Noted by " Date Route to Noted by Date




e e e e " UORL-1141
%WNO Stendard Distr 1bu1:.1 on

UNIVERSITY OF CALIFORNIA

Radiation Laborstory

Contract No, W-7405-sng-48

THE U227 COLLATERAL SERIES
W, W, Meinke, A, Ghiorso, and G, T, Seaborg

February 21, 1951

CAUTION . .

This docmerxt‘?,ontalns 1nfo*°maﬁé§vf§ffect1ng the
/Natlonal Defensd’ of the United Stete -
Its tra.nanlsSJ.on or‘;bhe,;dxsclosure of 1‘5%pcontentt;
in" a.ny man.ner to an uhAuLHorized person 1s % '
hibited' and mayrreeul‘t 1nﬂ<sele7e;e criminal pena%}es
under appliceble. rederai 1aws,

\

Berkel 8y, Califofhié. |



I

Dlstrlbu tion: Series A

‘Declassification Officer

Publication Officer

Patent Department

Aree Manager

Information Division

Informetion Division
Radiation Laboratory -
Univ, of California
Berkeley, Californisa

DECLASSIFIED

Total

= AN R - UCRLnll4l
Dec*ass1flcatlon Procedure Distribution '

7.

Copy Numbers

1.6

8=9

10

11

5

r .



THE U2/ COLLATERAL SERIES

W, W. Meinke,* &, Ghiorso,** and G. T. Seaborgi*
Department of Chemistry and Radiation Laboratory
. University cf California, Berkeley, Californis

February 21, 19561°
~ ABSTRACT

Continuation of our investigations of the type which 1é& to the -
oﬁservation ;nd characterization of five értificial radioaétive chaing
collateral to the natural radioaétive famili.esl-"z’3 has~led to . the
partiai'ideptification of one additional chain, ébilateral ﬁo the
actinium (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.
At the end of bombaf&ment the target container was ejected from the
probe by éompresééd alr and blown into a pneumatic tubevﬁhieh carried
the targeé some 100 yérds to the Chemistry Building. Chemic#l gepaﬁém
tion was begun on the target‘l8 seconds after shutdown and counting of
the separated sample was begun 1.4 minutes after shutdown, The them~

-

ical procedure cpnsistéd of solution of the thorium nitrate target in
slighﬁly acidic saturated ammonium nitrate solution., The %racer uranium
was then extracted into diethyl etherlénd an aliquot of this ether

| éolﬁtion ignited on a platinum plate to'give a nearly weightless'sém?
ple. The deqay.aﬁd energy of the aiphavpartiales iﬁ the resulting

samples were measured with an alpha particle pulsemanaljser4 equippeav

with a fast sample-~changing mechanisnm.

*Présgnt address; Départment of Chemlstry, Uhiversitj of
Michigan, Aann Arbor, Michigan. - : '

*#Present address: Department of Chemistry and Radiation
Laboratory, University of California, Berkeley, Celiformnia.
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and 58 minute U229 zollateral series pre-

dominated in these uranium samples. 'Several of the more satisfactory

' ‘runs, however, showed a third series decaying with the 1.4 minute

half%life of the parent. Although the mass type has not.yet been

definitely identified through known daughtérs, general, considerations

with régard to the method of formation and'halfnlife of theﬂﬁérenﬁ

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

a collateral branch of the {4n + 3):familyzv
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The measured alpha particle energies of the individual members

of the U227 series, assigned according to alpha decay systematics in

this region,

5

’

are shown in the accompauying table. Alpha energy and

‘half=1ife values p:r*e<:"1:i_s::“i:c=,cjl:3 from these systematics are also given in

the ‘téble° The values giveh for Po”+L are the accepted values from

the literature.
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P

Isotope  Type of

Half-1ife

Energy of radiation (mev)v

radiation Observed Predisted
R a L@j&?mﬁ 7.0% 0.0 7.0 = 7.2
ThRR3 @ (~10~1 sec, predicted) 7.5 + 0,1 5~ 7.7
Ra*1? a , (~10-3 sec, predicted) 7.8 + 0,1 7.9 - 8.1
‘Em215' a (~106 sec, pre&iatéd) '8;6 + 0,15 - 8,6~ 8.8
P9211 a 0,52 seo T 0434
207 Stable
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