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theory with charge exchange. However,* by using an appropriate
linear combination (e.g., vector and pseudovector) of the various
forms of coupling in the simple charge exchange theory, it is
possible to obtain curves which also have their maximum at
p/mc="7T0 and I Emax/IImax<1/10.

Efforts are being made to improve the accuracy, especially for
the value of maximum energy, which in turn should give the mass
value of the u-meson.

Our results may be summarized in the following three major
points:

1. Emax=53+2 Mev, from which we get m,=212245m, with the
assumptions u*—e*+2» where m,20.

2. Intensity maximum at p="70mc+3 on a momentum scale.

3. Intensity at high energy end approaches zero. That is, the
intensity at this limit is indicated to be less than 1/10 of
that at p="70mc—namely, I Emax/IImax <1/10.

The authors are grateful to Dr. W. Powell for the use of the
magnet, and to Dr. W. Barkas for his continuous interest and
help throughout the work. Thanks are also due to the crew mem-
bers of the cyclotron. One of the authors extends his thanks to
Professor Lawrence for the privilege of visiting and working at
the Radiation Laboratory.
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Thermal Neutron Fission of Am?¢!
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EASUREMENTS first performed in 1946 with microgram
amounts of Am?! indicated a small but definite fission cross
section with thermal (i.e., cadmium absorbable) neutrons. These
earlier attempts to measure the cross section were inconclusive,
because of the small amounts of material available and the
inadequate sensitivity of the fission pulse measuring apparatus.
Upon the accumulation of larger amounts of Am?! and improve-
ment of the fission counting apparatus!, it became possible in 1947
to measure the cross section more accurately. Since the Am?! is
produced as the decay product of Pu?! in pile plutonium, it is
associated initially with a relatively large amount of Pu®? and re-
quires very stringent purification.

The purification procedure used by us consisted of the following
steps: (a) separation of the bulk of the plutonium by a pre-
cipitation process, leaving americium in the supernatant liquid;
(b) separation of trace amounts of plutonium by oxidation? with
argentic oxide to the hexapositive “fluoride soluble” state and
precipitation of the americium with lanthanum fluoride carrier;
and (c) separation from lanthanum on a cation exchange column,
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using Dowex 50 and 0.25M citric acid-ammonium citrate solution?
of pH 3.2.

Half-microgram to one-microgram samples of the purified
americium were spread as thin uniform deposits on one-inch di-
ameter platinum disks for fission measurements. These measure-
ments were carried out in the thermal neutron column of the
Argonne National Laboratory’s heavy water uranium pile at
Chicago. The cross sections were measured relative to that of
Pu®?. In several instances samples were removed from the plates
after the first measurements, repurified, and remeasured. No
significant differences in the apparent cross section were noted
following repurification. The mean value of the cross section, as
computed from several measurements, was 3.040.2 barns, con-
sistent within the experimental error of the measurements
themselves.

We wish to express our appreciation to Dr. W. H. Zinn, who
made available to us the facilities of the Argonne heavy water
pile, and to Dr. W. M. Manning for permission to utilize the
facilities of the Chemistry Division laboratories of the Argonne
National Laboratory.

We are particularly grateful to Professor G. T. Seaborg for
suggesting the problem and for his interest and advice in con-
nection with the measurements.

* This work was done under the auspices of the AEC.
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The Uranium Isotope U?36
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OLLOWING the early observation! that U2 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 resultant U?3, and the negative result led to the
placement of a lower limit of 3X10% years for this half-life.2 A
little later the isotope U?3 was detected with the mass spectro-
graph® in a sample of enriched U?3 which had been irradiated with
slow neutrons in the uranium chain reacting pile.

In the summer of 1945 a sample of enriched U?3 which had been
strongly irradiated with slow neutrons became available for
measurements of the alpha-radiation. Measurements with the
alpha-pulse analyzer apparatus®on the chemically purified uranium
indicated alpha-particle activity of energy about 4.5 Mev (i.e.,
slightly greater than that of the main group of U?# alpha-particles)
with intensity about half as great as that of the U?%. This corre-
sponded to an alpha-half-life for U2 of about 2X107 years.
Measurements, a little later, on another sample similarly prepared,
containing a different concentration of U?3, led to the same result.

This alpha-particle energy corresponds very well with that ex-
pected for U2 from the systematics of alpha-radioactivity.® 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 hindered. The
isotope U238 is, of course, expected to be beta-stable.

* Present address: Radiation Laboratory, University of California,
Berkeley, California.

Work performed under auspices of Manhattan District in 1945 at the
then Metallurgical Laboratory (now Argonne National Laboratory).

! Wilson, Williams, Segre, and co-workers, unpublished work at the Los
Alamos Scientific Laboratory (1943).

2 H. Anderson and D. Nagle, Manhattan Project Metallurgical Labora-
tory Report CP-1389, (February, 1944), p. 10 (unpublished).

3 D, Williams and P. Yuster, Los Alamos Scientific Laboratory Report
LAMS-195 (January, 1945) (unpublished).

4 Ghiorso, Jaffey, Robinson, and Weissbourd, National Nuclear Energy
Series, Plutonium Project Record, Vol. 14B, “The transuranium elements:
research papers,”’ Paper No. 16.8 (McGraw-Hill Book Company, Inc.,

New York, 1949).
5 Perlman, Ghiorso, and Seaborg, Phys. Rev. 77, 26 (1950).



