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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. Referen_ce herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily cortstitute 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 Govemment or any agency thereof or the Regents of the 
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THE URANI~1 ISOTOPE u236 

Ao Ghiorso 9 * J. W. Brittain,** Wo_M. Manning 9 and G •. T. Seaberg* 
Argonne National Laboratory,+ Chicago, Illinois 

December 20, 1950 

Following. the early observation1 that u235 captures slow neutrons 

to an appreciable extent in competition with the fission reaction, an 

attempt was made to detect the expected alpha particles from the re­

sUltant u236 and the negative result led to the placement of a lovrer 

limi.t of 3.xlo5 years for this half-.life. 2 A little later the isotope 

u236 was .detected with the mass spectrograph3 in a sample of enriched 

u235 which had been irradiated with slow neutrons in the uranium chain 

reacting pile. 

In the summer of 1945 a sample of enriched u235 which had been · 

strongly irradiated with slow neutrons became available for measure-

ments of the alpha radiation. It was estimated from the (n,Y) cross 

section for u235 and the amount of the neutron irradiation that the 

ratio of u236 to u235 in the sample should amount to approximately 

1.7 percent. Measurements with the alpha pulse analyze~ apparatus4 on 

the chemically purified uranium indicated alpha particle activity of 

energy about 4.5 Mev (~.~., slightly greater than that of the main group 

of u235 alpha particles) with intensity about half as gr~at as that of 

*Present address, Radiation Laboratory, University of California, 

Berkeley, California 

**Present Address, 

+work · performed under auspices of ~~nhattan District (Contract No. 

W~740l=eng=37) in 1945 at the then Metallurgical Laboratory (now Argonne 

National Laboratory). 
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the u2.35., This corresponded to an alpha half~life for u2.36 of about 2x107 

years. Measurements a little later on another sample similarly prepared 

containing ~pproximately u2.36 by weight, led to the s·ame result. 

This alpha particle energy corresponds very well with that expected 

for u2.36 from the alppa systematics. 5 The half-life is just that 

expected for a. nucleus of atomic number 92 of the even-even type, in 

which case the decay is not prohibited. The isotope u2.36 is, of course, 

expected to be beta stable. 

1~Jilson, 1.J'illiams, ~egre, and co-workers, unpublished work at the 

Los Alamos Scientific Laboratory (1943). 

2H. Anderson and D. Nagle, ¥wnhattan Project Metallurgical Laboratory 

report CP-1389, p. 10 (February, 1944) • 

.3n·. 1~illiams and P. Yuster, Los Alamos Scientific LaboratorY-

report L&~~-195 (January, 1945). 

4Ghiorso, Jaffey, Robinson, and l-Jeissbourd, National Nuclear Energy 

Series, Plutonium Project Record, Vol. _14B, "The Transuranium Elements: 

Research Papers," Paper No. 16.8 (McGra'I-FHill Book Co., Inc., Ne'llr York, 

. New York, 1949). 

5Perlman, Ghiorso, and Seaberg, Phys. Rev. 77, 26 (1950) • 
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