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This weak radiation is probably caused by internal and
external bremsstrahlung as well as excitation of char-
acteristic lead x-rays by the fast beta-rays.

An upper limit for the number of photons for which we
were searching was derived in the following way. Our
Geiger counter had an average efficiency 1073 for de-
tecting photons of this energy region if they passed
through it. A tungsten foil (46 mg/cm?) reduced the
counting rate by 2.4+1.5 counts per minute. If we assume
that tungsten would absorb the x-rays with an absorption
coefficient of 10 cm?/g, and allow for the absorption in the
lead foil and in the copper and aluminum filters, we find
that less than (85)10% photons per min. are emitted “in
the direction” of the Geiger counter. Assuming a fluores-
cence yield close to unity we obtain the result that less
than 3 percent of the beta-rays stopped in lead are captured
into the K-shell. One can conclude from this experiment
that beta-rays, at the end of their path, are identical with
atomic electrons.

The C" source was produced in Oak Ridge and allocated
by the Atomic Energy Commission. This work was sup-
ported by the Office of Naval Research under Contract
No. N6-ori-71.
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An Excited State of Be? by Inelastic Scattering
of Protons

K. E. Davis AND E. M. HAFNER
University of Rochester, Rochester, New York
April 25, 1948

THE spectrum of protons emitted in the reaction
Be®(p,p’)Be? has been studied in order to locate low
lying excited states of Be? in the region 0-5.2 Mev. Incident
beams of 4.5 and 7.1 Mev were provided by the 27-inch
Rochester cyclotron, and observations were made at an
angle of 37° using 180-degree magnetic focusing and
Eastman NTA photographic plates. The target was a
thin evaporated foil of 99.9 percent purity. The resolution
of the method, as measured by the energy width of elasti-
cally scattered protons, is about 0.15 Mev, and the back-
ground is such that a differential cross section 10728 cm?
leads to an observable yield.

The results, shown in Fig. 1, indicate no bound states
above the ground state, a virtual state at 2.41 Mev
(0.78 Mev above the dissociation energy), and no other
states up to about 5.2 Mev. The possibility that the tracks
were made by deuterons or alpha-particles from the
reaction Be?(p,d)Be? or Be’(p,a)Li® was removed by
observing that the count was not reduced when the plate
was covered with a foil thick enough to stop the heavier
particles. The cross section for excitation of the level is
about 3X 102" cm? at these energies. The experimental
width is not significantly greater than the width of the
elastic peak, suggesting an actual width less than 0.10 Mev.
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F1G. 1. Energy distribution of protons scattered by Be? plotted as
number of tracks per 50 kev interval.

Calculations based on the model for Be? used by Caldi-
rola! account for this state in a qualitative way, giving a
value for the position which is in approximate agreement
with experiment. However, the indicated width is too
great by at least a factor of two. The absence of other
states in the neighborhood is confirmed, but the model
does not include the effect of the spin dependence of the
forces. This model allows one to predict the excitation
function and angular distribution for the scattering process;
these calculations are being made and the corresponding
experiments are under way.
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The Effect of the Composition of the Gas Mix-
ture in Self-Quenching Geiger-Miiller Tubes
on Their Plateau Characteristics

S. J. pu Torr
Nuclear Physics Section, National Physical Laboratory, Council for
Scientific and Industrial Research, Pretoria, South Africa
May 8, 1948

HE effect of the composition of the gas mixture in

self-quenching G-M counters on the properties of
these counters has been described by a number of au-
thors.1~* Weisz? using ethyl-ether at room temperature and
Rochester and McCusker* using alcohol at 40°C found
the interesting result that at a pressure of 6 cm of Hg of
the quenching gas the plateau of a given tube vanishes
completely.

This result has been explained in two ways. Weisz?
suggested that at the higher densities of ethyl-ether the
photons formed during the primary discharge near the
wire are so strongly absorbed by this vapor that the
discharge has difficulty in spreading along the whole
length of the wire. One would thus expect the region of
limited proportionality to be extended at the cost of the



