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FIG. 1. Neutron capture -rure y-ray spectrum from cadmium.
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8 Mevq

FIG. 2. Neutron capture y-ray spectrum of carbon tetrachloride. The
resolution curve shown is estimated for 8.5-Mev y-rays; for lower energy
y-rays the resolution is better.

p-rays below 4 Mev or to detect the N"(m-P)C" reaction. The
calibration in this case was made by measuring the saturation
characteristics of both counters, and making use of the calibration
of the first counter. The way the &-ray curves overlap in the case
of chlorine gives a gratifying justification of this procedure. The
overlap for the cadmium spectrum is not so gratifying.

Figures 1 to 3 present the relative intensities of p-rays of various
energies; corrections have been applied to the pulse-height dis-

tribution curves for wall effect' and for the variation of the photo-
disintegration cross section with energy. The statistical standard
deviations are not given for each point, but are shown alongside
the curves for clarity. The cadmium spectrum is the shape one
would expect from the statistics of a many level nucleus. Even
here, however, there are distinct signs of a peaked distribution,
probably caused by a grouping of levels rather than by single

p-ray transitions. It is not certain, with the low statistics available,
whether the slight peak at 8.7 Mev, indicating a direct transition
to the ground state, is genuine or not. The chlorine spectrum
shows definite signs of level structure. The background (g-p)
reaction prevents data being obtained in the energy region shown.

The end points of the spectra can be identified with mass dif-

ferences and are Cd~8.5%0.5 Mev, Cl &0.5~0.3 Mev, These
figures may be compared with the results of Kubitshek and
D ancona. ~

The capture in carbon was much smaller, and to avoid back-
ground a different arrangement was necessary. The Grst counter
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FIG. 3. Neutron capture y-ray spectrum from graphite.

was surrounded with boron to absorb slow neutrons which would
otherwise cause an (n-p) reaction, and placed to one side of the
neutron beam, shielded from the direct radiation from the pile by
the pile wall of cadmium and lead. Large blocks of graphite were
placed in the beam, of such a size that the mean free path for
Compton scattering of p-rays in the carbon was approximately the
dimensions of the block. The background was measured as before
by blocking the beam with a boron lithium shutter. The arrange-
ment was such that appreciable capture could have occurred in
surrounding materiab, particularly the lead wall of the pile; it is
therefore not certain whether the spectrum shown is due to
neutron capture in carbon alone, or also to capture in impurities
and surroundings. Calibration of the counter was made from the
N'4(e-p)C" reaction as before. The spectrum shown is corrected
as before for wall effect and for variation of photo-disintegration
cross section with energy.

Gamma-ray peaks were found at 3.05, 3.4, 3.65, 4.1, and 4.9$
~0.05 Mev. The last appears to be a transition direct to the
ground state of C", and agrees well with the value 4.951 Mev
found by Kinsey, ' whose work was published after these measure-
ments were completed. The 4.1-Mev p-ray is probably a transi-
tion' to the 0.8-Mev metastable state of C", and the 3.05-Mev
p-ray may be a transition from the 3.1-Mev excited level to the
ground state. The 3.4- and 3.6-Mev p-rays may come from levels
not previously reported, or from impurity capture. The statistics,
however, are not good.

No p-ray of 8 Mev corresponding to capture in C" was found,
and it seems probable that 80 percent of the capture in carbon
is due to C".
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A Standard Substance for Precise Electron
Di8raction Measurements
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URING the course of some work dealing with the variation
~ of the lattice constants of very small crystals with crystal
size, it was necessary to look into the question of a standard
reference substance for precision electron diffraction measure-
ments. The conditions to be met are as follows: (1) The recorded
pattern should consist of several very sharp rings so that a good
average value of the constant to be found can be obtained. (2)
When prepared, the material should remain chemically stable and
without physical change, such as growth in crystal size, over a
period of several days. (3) The lattice constant and crystal
structure must be known and be independent of the method of
preparation.

Gold has been used as a standard material by several workers.
However, Lu and Malmberg' have reported thin gold foil to have
a lattice constant less than the usual x-ray value, and our
results on evaporated gold films corroborate this result. Thin films
of alkali halides are unsuitable since, in most cases, the crystals
grow on exposure to air. ZnO has been suggested as a standard
material. However, both Finch and Wilmans and Cosslett' have
reported that in some cases the lattice constant of ZnO as deter-
mined by electron diffraction differs from the x-ray value, and
varies with the age of the specimen.


