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Neutrons from Deuteron Bombardment of Li¢

WARD WHALING, J. E. EvANs,* AND T. W. BONNER
The Rice Institute, Houston, Texas
December 27, 1948

HE number of neutrons from deuteron bombardment

of Li® has been measured for deuterons of energy
between 250 and 2200 kev. These neutrons are thought to
come from the two reactions: Li¢+H2—(*Be8)—Be’+n
+3.3 Mev, and Li%+ H?—(*Be8)—>He*+ He3+n+1.7 Mev.
Monoenergetic deuterons were obtained with the Rice
Institute pressure Van de Graaff generator. Lithium en-
riched to 95 percent Li® was used as a target in the form of
a thin film of Li;SO; 374 micrograms per sq. cm thick,
which is equivalent to 124 kev for a 1-Mev deuteron.! The
neutrons emitted in the direction of the deuteron beam
were detected by means of the argon recoils in a propor-
tional counter filled with argon at atmospheric pressure.
The counter was biased to count neutrons of energy greater
than 1 Mev. To correct for the Li? impurity in the target,
the yield of neutrons from a normal Li;SO; target of
approximately the same thickness was measured under
identical experimental conditions. Knowing the relative
amounts of the two isotopes in each target, the contribu-
tion of each isotope alone can be determined. Plotted in
Fig. 1 are the relative excitation curves for the two isotopes,
corrected to indicate the yield of neutrons from targets of
equal thickness of the pure isotopes. The units are arbitrary
but are the same for both curves. The interval between
successive points on the excitation curve is half the target
thickness, and each point on the curve represents a count
of at least 1280 on the neutron counter.

The angular distribution of the neutrons from lithium
has been determined at several deuteron energies by
counting the proton recoils from a number of polyethylene
foils inside an argon-filled proportional counter. The
counter subtended a solid angle of 0.025x at the target,
and the neutrons were observed at 15-degree intervals
between 0 and 150 degrees to the deuteron beam. The dis-
tribution of neutrons from Li® is essentially the same at
590, 1000, and 1700 kev, showing a maximum in the
forward direction in the laboratory coordinates. The ratio
of the counting rate at 0 degrees to that at 150 degrees is
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F1G. 1. Relative number of neutrons from separated isotopes of lithium,
observed in the direction of the deuteron beam.

THE EDITOR

7:4. The angular distribution of the Li” neutrons is prac-
tically spherical in laboratory coordinates at 605, 700, 820,
and 1340 kev. At the 1020-kev resonance, the ratio of the
counting rate at 0 and 150 degrees is approximately 2:1.
This marked assymetry in the forward direction tends to
exaggerate the effect of the 1020 resonance in observations
made at 0 degrees.

When allowance is made for the penetrability of the
deuterons through the Coulomb barrier of the Li¢ nucleus,
there appears to be a broad energy level in Be® excited by
s-deuterons of about 3 Mev energy, which corresponds to
an excitation energy of 22.5 Mev in the Be® compound
nucleus. The excitation curves have also been carried out
for the two groups of protons from the competing reac-
tions Li®+H?—(*Be8)—>Li’"+H!+5.0 Mev and Li®4H?
—(*Be8)—>*Li’+H'4-4.5 Mev, and for the alpha-particles
from Li®4H?—(*Be?)—He!+He!+22 Mev. In both cases
broad maxima in the cross section for disintegration were
obtained, and after correcting for the Coulomb penetration,
both sets of data indicate a resonance for deuterons of 0.4
Mev. The width of the resonance is about 0.5 Mev. It
seems likely that the neutrons, protons, and alpha-particles
all come from this same excited state of Be8. The sharp rise
in the neutron counting rate above 1.8 Mev seems to
indicate an energy level in Be8 excited by p-deuterons of
energy between 2.5 and 3.0 Mev. The alpha-particle
excitation curve does not show a resonance in this region,?
which would be consistent with the assumption that
deuterons with 1=1 are responsible for this level.
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Note on the East-West Effect*

A. T. BiesL, H. V. NEHER, AND WM. C. ROESCH
California Institute of Technology, Pasadena, California
December 27, 1948

N a recent flight to Peru in a B-29, continuous measure-
ments were made at 3.10 equivalent meters of water
barometric pressure (approximately 30,000 feet) of the
intensity of cosmic-ray particles at the zenith, 45° west
and 45° east. In addition the azimuthal variation was
measured over Peru (magnetic latitude zero) at 2.35 m of
water (approximately 38,000 feet) for zenith angles of 223°,
45°, and 67%°. These measurements were made with both
10 cm and 20 cm of lead placed between the counters as
well as with no lead absorber.** Because of the important
bearing that such measurements have on the nature of the
primary radiation, some of the preliminary results at the
equator are herein reported.
Johnson and Barry! measured a west excess at a zenith
angle of 60° of only 7 percent above 5 cm of Hg at 20°
geomagnetic latitude north. Since this could be accounted



