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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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I. a Deéay’Rates,forfRare,Earth a Fmitters - J. Rasmussens

Investigation of the rare earth a emitters has continued (see UCRL QgB)i
The deéay'cqnstants have been calculated by several theoretical methq@s using o
;\=aﬂb P and compared with éxperimental values (Table I3 A, is the hypothetical
decay constant, P the probability of penetration through the potential bar-
rier, r, the nuclear radius (R = (roAl/3 + a)lO‘13 em), a the width of the
potential well for a decay). Even-even nuclel were used in the ¢alcul§t;op§‘.
because of more régularity in decay, 0dd«odd isotopes should haVe'a longer .
half-1life then is.calculated, but this predicfion is nqt»borne out in the
case of Smlh7; the Gd and Eu results are fairly good, however., Apparently
the energy dependence assumed is wrong; for Smlh7nthe rapid decay rate might
be explained by considering its quadrupole moment. Bethe's theorj gifes a
loﬁger decay timevbecause of thé probability factor of forming the a‘particleo
It can be improved by putting in a proportionality factor relating tq the
variation in level sﬁacing from light to heavy elémenfs. The experimental
radius -values were determined inéependently of a cross sections in separate
a decay experimentss a was chosen to give the best fit in'the heavy elements
and then extrapolated to the rare earth rééiona - The Perlman values are in
best agreement with the observed &atao | |

12

II. Production of n* Mesons in C™° - E, Henley.

Huddlestone and Henley have applied the Watson-Breuckner analysis of
meson production in. free nucleon-nucléon collisions to cross section data

obtained by Richman and Wilcox. This analysis indicates that the majority
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of}tﬁe mesons produced exist in p-states; therefore in the present work .
s-state mesons were not considered because of lack of knowledge, and con-
tributions to the corss section from deuteron formation were negleqted.
Results indicate that the‘spectra of high energy mesons are dependent quite
-sensitively upon the -assumed momentumciistributiéno See UCRL-1219 for a

complete report.

III. Photomesons from Beryllium - H. Medicus.

Photomesons from Be have been studied with the same method used by
Peterson with carbon, buf whereas the C nucleus is symmetrical, that of Be
is not with the result that neutrons are easily obtained from this element.
Mesons were detected at 90° with photographic emulsions (sée Fig. 1 for
arrangement) and the ratio n’/n+ was determined by observing_the number of
stars (n~) and 1’ - M decéys:in the same region of the plate; qnly'gmglsipns

with a high density of mesons were scanned. Assuming a 10 percent loss from

- decay, the results for three energy regions are as follows:
E * n/nt
30-40 Mev s 2.5 1 0.6 | ,
L0-55 2.0 F 0.3
55=T0 2.2 ! 0.3

The ratio seems to be independent of the energy. See also UCRL-1154.
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Table I
Treatment One Body Many Body
‘ Perlman - Kaplan Experimental Bethe
(for 6 Mev a)  Ypsilantis ‘ Radius '
No (secl)  ~10% ~10%0 ~10%9 ~1015
r'o lol.;8 lo 57 lolLB 2005
a 0 0 1.48 0
Tl/Z(Exp)/Tl/z(Theo)
Galsd 2 0.9 1/23
Bl 1/2.5 1/3.7 1/68
a7 1/12 1/2.7 1/1100
Element ‘Experimental Half-Life a Energy Partial a Hglf—life
Gdll‘8 > 30 Years 3.21 F 0.03 Mev ~1l;_0 Years -
o Y 26 Days | 2,92 * 0.05 . ~s 6000 Years -
smi7? . ~1.35 x 1011 Years 2,18 ~r1.35 x 1011 Years

Information Division
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