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The complete disappearance of mass numbers above 46
and the increases at smaller mass numbers for the used
counter is in agreement with the theory. The large peaks
that appear at mass numbers 44, 28, and 16, would indicate
that the final vapors present in the counter after use are
carbon dioxide, carbon monoxide, and some methane. In
this test, the spectrometer was not operated below mass 14.

A further study of various gases and a determination
of disintegration as a function of the number of counts is
now in progress.

The writer wishes to express his thanks to Drs. J. A.
Hippie and R. E. Fox of the Westinghouse Research
Laboratories for their cooperation in making the gas
analysis, and to Dr. S. A. Korff for helpful suggestions.

i S. A. Kore and R. D. Present, Phys. Rev. 65, 274 (1944).
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S EVERAL activities have been observed in elements
irradiated by 20-Mev gamma-rays from the betatron

that could be explained by p —p process. However, the
p-rays from the betatron have associated with them an
appreciable number of fast neutrons, so that it is not clear
whether these activities were the results of a y —p or an
n —P process. Accordingly, a search was made for an
element such that a fast neutron reaction would cause no
confusion.

Be' seemed to be such a substance. A y —n process
produces Be' which decays to two alpha-particles immedi-

quenching counter. The two counters were prepared with
break-off seals and their vapors were examined by a mass
spectrometer, Table I indicates the results obtained:

TABLE I. Relative abundance as a function of mass number in used
and unused counters. R =Peak height for mass number M/peak height
for A4o.

ately. An n —y process produces Be' which has a half-life
at 105 years, and hence would cause no confusion. An
n —p reaction, producing Lis, is not known. The y —p
process would produce Li' which decays with the emission
of betas with a maximum energy of 12 Mev, and a half-life
of 0.88 sec. The only confusing process is a n —n on Be'
producing He' which decays with the emission of betas of
maximum energy of 3.7 Mev, and a half-life of 0.88 sec.

Irradiation of Be' with 20-Mev gammas produced a
beta-activity of half-life 0.88&0.03 sec., indicating the
formation of either Li' or He'. A simple absorption
experiment showed the presence of betas of energies up to
12 Mev, and a recheck of the half-life with —;, inch of
aluminum between the beryllium and the counter tube,
again indicated a half-life of about 0.9 sec. » inch of
aluminum should remove all betas of energy less than
3.9 Mev, thus eliminating the possibility of the observed
half-life being caused by the decay of He'. Thus it seems
clear that Li' is formed.

A rough threshold experiment was run, again with

3 3 inch of aluminum between the beryllium and the
counter tube, which indicated that the y —p process has an
energy threshold of 18+1 Mev. A similar experiment with
no absorber shows some activity remaining when the
gamma-rays have an energy as low as 7 Mev, which would
indicate that Hes is also formed, since the threshold for
this process is expected to be 2.6 Mev, i.e., 1.6 Mev for
the y —n process in Beo, and 1 Mev for the n —cx process.
Mass values taken from Segre's isotope chart of May 1945
indicate a y —p threshold of 16.8 Mev, where no account
is taken of the Coulomb barrier seen by the proton.

i This paper is based on work performed under Contract No. W-7405-
Eng-36 with the Manhattan Project at the Los Alamos Scientific
Laboratory of the University of California.

~ Now at the University of Illinois, Urbana, Illinois.
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~HE bombardment of thorium with slow neutrons
produces Th"' (by the reaction Th'"(n, p)Th233)

which emits beta-particles and has a half-life of 23.5
minutes. The daughter of Th~33 is the 27.4-day beta-emit-
ting Pa"' which in turn decays to U"'. Vfe have measured
the radioactive and the fission properties of U"'. Our
measurements on a sample of U"' weighing 3.8 micro-
grams show that this isotope undergoes fission with
neutrons. The same result was obtained in a check experi-
ment with another sample of U'" weighing 0.8 microgram.

*This paper was mailed from Berkeley, California, to the "Uranium
Committee" in Washington, D. C. on April 14, 1942. The experimental
work was done during 1941 and the early part of 1942. It is being
published in the open literature now for historical purposes, with the
original text somewhat changed, by omissions, in order to conform to
present declassification standards. The information covered in this
document will appear in Division IV of the MPTS, as part of a contri-
bution of the University of California.


