UCRL__

UNIVERSITY OF
CALIFORNIA

Radiation
gﬂabor ator

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

BERKELEY, CALIFORNIA

To

AH ~T¥IM



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
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Investigation in this 1aborat6ry of the higher isotopes of plutonium
.produced by neutron irradiation has provided confirmation of the existence
. and properties of the new isotope Pu243 recently reported in this joﬁrnal
by Sullivan et al,l The work reported here was done using the extensively
:néutron irradiated plutonium samples previously described in this journal,2
Following the irradiation, the plutonium, americium, and curium were separ-
ated from each other and from fission products and impurities. The relative
amounts of plutonium, americium, and curium were measured and.the isotopic
compositions of the americium and plutonium were determined using a mass
spectrograph. The ratio of the numbers of alpha~disintegrations from the
isotopes Am?4R and Am*43 vag determined by chemical separation with measured
yield of the beta-particle emitting daughters Np238 ar.xd,Np239 and the measure-
ment of their relative amounts by differential absorption methods using con-
. .ventional Geiger counters as a means of detection. It was found that the
- ratio of Am243/Am242 was higher by a factor of more than ten than in samples
of w4l yhich had been subjected to comparable neutron irradiations. This
_resﬁlt is interpreted to mean that essentially all of the Am243 was formed
according to the reaction sequence (a) rather than (b)o .

(a) Pu2(n, )43 _E . a3
(b)  AnL(n,v) a2 (n,T) anth3

The totel amounts of fhe isotopes Pu? and M43 found in the

irradiated plutonium sample allow a calculation of the cross section for the

reaction Pu242(n,Y')Pu243o This cross section was calculated as very roughiy



fy

O'Kelley and Orth3 made a ruugh investigation of the radiations of Pu

b= | UCRL-9 56
10< barns using an estimated value for the neutron fluxo The cross sectlon
is subJect to a large erroxr due to uncertainty in the estimation of the flux.

Subsequently, samples of plutonium of relafively large Pu?42 content

1

were produced as wnalcated in part by the following reactionss

electron
Am241(n,Y)Am242 cagturel Puch?

Samples of this plutonium were then irradiatedeith neutrons to produce
the isotope Pu21’3o Follewing radioéhemical purification of the plutonium,
A3 using
a beta ray spectrograph and conventional_gbsmrptlon methods. They found the

maximum energy of the beta particles to be 0.39 Mev and gamma ray energies

of O <095 Mev and 0.12 Mev, this conflrmlng the beta particle energy of ~0.45

-Mev measured by Suilivan et al,1 The cbserved half-life of the radioactivity

was 5,0 + 0.2 hours and the amount of it correspended roughly with the 102

barn cross section estimated above.

We wish to acknowledge fhe ad#icq and assistance éf Professor Glenn T,
Seaborg whose help contributed greatly_to‘the success of this work,

Tbé successful handling in a.safe'manner of the radidactivity involved
was made possible through the use of remote contrel equipment and excellent
prdtectiveIdevices_provided by Nelson Garden and the members of his ﬁealth
Chemistry group, In this connecfion we especially wish to thank C. M. Gor-
doﬁ,‘W,vG. Ruehle, and J: M;jDavis for assistance during‘the experiments.

' This work was péfformed undér'thé“auspices of the U, S, Atomic Energy'

Commission,

lSulllvan, Pyle, Studier, Fields, and Manning, to be published.
5 (Submitted for declassification) .
Thompson, Street, Jr., Ghlorsog and Reynolds, Physo Rev., in press.

36, D. O'Kelley and D, A, Orth, private communication.
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