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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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In an attempt to extend the earlier work on the neutron deficient 

curium isotopes~1'}2 the isotopes of mass numbers 242~ 241'} and 240 were 

produced in varying rat.ios by bombarding Pu2.39with helium ions 8 . 
Carrier-free samples of curium which had ~een chemically purified 

by ion-exchange techniques were volatilized onto platinum counting disks 

for studyo The decay of the alpha particles'} and also the conversion 

and Auger electrons accompanying ,orbital electron capture, was followed 

on a windowless proportional countero Decay of alpha particles ~f spe~ 

eific energies was followed on the 48 channel differential pulse analyzer • .3 
. 

When the bombardment energy was between .30 and 40 Mev, acti vi ties with 

three different half-lives were QbServed o These were the 27 day 6.25 Mev 

alpha activity previously reportedl and assigned to Cm240, a .35 day 

5.89 Mev alpha and electron capture activity'} and the well known 162 day 

6 0 08 Mev alpha activity of Cm242
0 

Some of the samples which were proportionately richer in cm240 were 

allOl.,ed to decay for known periods of time and any americium which might 

have grown into them was separated chemically 0 Sarilples were prepared and 

counted in the same manner as those of the curiumo No acti vi ty other than 

a small amount of Am241, (about 00001 percent of that present in the tar­

get material) which had followed the curium chemistry was detectedo 
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Thus less than 0 0 5 percent of the cm240 decayed by electron capture to 

produce the 52 hour activity of Am240
0 

Q • 

l.Jhen the bombardment energy was between 25 and 28 Mev, only the 

35 day and 162 day activities were observed~ At this ener~ the (a,2n) 

reaction would be expected to predominate while the (a,3n) should be in . , , 

such low incidence that products of it would not be dectected. For this 

reason the 35 day activity ms assigI}ed to Cm24l ., 

The ratio of the number of electron capture disintegrations to the 

number of alpha disintegrations in the 5 .. 89 Mev group was calculated to 

be between 360 and 460& The number of electron capture disintegrations 

was determined Qy assuming the same counting efficiency for the radiations 

accompanying the electron capture disintegration process of Cm24l as for 

those of U23l and the number of alpha disintegrations was determined from 

geometrical consideratioris/ assuIning 100 percent counting efficiency e' 

The values above indicate only the precision of the measUrements and errors 

in the assumed counting efficiency could change the n~bers by factors of 

two or moreo The partial alpha half-lives calculated from these branch-

ing ratios are 35 and 45 years o 

While the 5089 Mev group apparently accounts for more than 75 percent 

of the observed alpha disintegrations which decay with a 35"aay half-life, 

it is certain from the alpha systematics5 that the ground state transition 

energy ~ould be between that of cm242 (6.08 Mev) and Cm240 (6.25 Mev), but 

particles in this energy range are as yet uno bserved 0 

We wish to express our appreciation to Dr .. Glenn To Seaborg for his 

continuing interest in this work& 

This work was performed under the auspices of the UoSe Atomic Energy 

commissiOIi. 
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