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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. 
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THE u22;7 coLLATERAL SERIFS 

vJ. ·· vl. Meinke,~~ A o Ghiorso 9 ** and Go T. Sea borg** 
Department of Chemistry and Radiation Laboratory 

University of California 9 Berkeley~ Califoi'nia · 

February 21 11 1951• 

ABSTRACT 

Continuation of our investigations of the type vJhieh led. to the·· 

observation and characterization of five artificial ra4ioactive chains 

-- t .1 t th t - a· . t• f "1" 1 e2n3 h 1 d ,. th co.LLa era o e na ura..).. ra ~oac ~ ve amJ. l.es ·' • as e 't,o . e 

partial.identification of one additional chain 9 qollateral to the 

actinium (4n. ± 3) ffu~ily. 

Thorium nitrate was irradiated fo'r one mir.ute with 175-meY 

helium ions in the "jiffy probe" of the 184.-inch Berkeley cyclo"trono 

At the end of bombardment tb.e target container was ejected. from the 
. . 

probe by compressed air and blo'm into a pneumatic tube v.rhieh carried 

-
the target some 100 yards to the Chemistry Building. Chemical separe.m 

. \ 

tion v.ra.s begun on the target 18 seconds after shutdo-vm and counting of 

the separated sample was begun 1.,4. minutes after shutdo-vm.., The chem-

ical procedure c_onsisted of solution of the thorium nitr:ate target in 

slight~y acidic saturated runmonium nitrate solution. The tracer ·uranium· 

-vra·s then extracted into diethyl ether and an aliquot of this ether 
I 

solution ignited. on a platinum plate to give a nearly weightless sam~ 

ple. The decay and energy of the alpha particles in the resUlting 

samples were measured -vr.i. th an alpha particle pulse-~analyse:r4 equipped 

with a fast sample-changing mechanism • 

~<Present address~ DBpartment of Chem.i..stry9 University of 
Michigan, Ann At<bor 9 Hichigan* 

**Present addr·sssg Department of Che:m.istry and Radiation 
Labo1~atoi7~ University of California, Berkeley, Califor-nia" 
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The 9 .J min:ute u22B and 58 rninut.e tfZZ9 col:lat.eral seri.es p:re·-

dominated in these urani't1111 samples .. ·Several of the more satisfactory 

·runs~ however, sh01 .. 1ed a third series decaying with the 1 .. 4 minute 

half=life o.f the parent. Although t 11.e mass type has not,yet bee:n 

definitely identified through known daughters, general, considerations 
. / 

w:i:th regard to the method of formation and hal.f~life of the parent, 

substance, and the energ:Les of all the members of·the series suggests 
I 

a collateral branch of the (4n + 3) · farrd.ly~ 

The measured alpha particle energies of the individual membe:r.f:l 

of the u227 series, assigned aecording to alpha decay sy:stemati.es in . 

this region, 5 are ~hown in the accom.}Janyil:lg table., Alpha energy and 

half=life values predicted.3 from- these systematics are also given i11 

the table., The values given for Po211 are the accepted values from 

the literature.6,7 

====================================-==---·-~ 
Isotope Type of Half=·life Energy of radiation. (mev) 

radiation Observed P:redi:sted 
---------------------------------------------------------·--------=~--= 
u2'Z7 a; 

Th223 a; 

Ra219 a; 

Em215 a; 

p0 2ll a: 

P1;>207 Stable 

1 4 + 0.15 min 
.. <.• 0 • .3 

("'lo-1 sec, predicted) 

("'lo-3 sec, predic.ted) 

(:,la-6 sec, predit~ted) 

Oo52 sec 

.. " ' 

'7 o5 ± Oal.' 

'7.8±0ol 

8 .. 6 ± 0.,15 

. / 
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