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DIFFERENTIAL D(4,n) He3 CROSS SECTION POR 10 MEV DSUTERONS

ABSTRACT?T
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/In the center of mass system the differentiasl cross section

’for prodgction of He’ particles from the reaction D(d.n)ﬂb3 by 10.2 Mev

).,.

&eu&erons has been found to be approximately independent of angle from

0.70° - 1306. The total cross section as determined by extrapolation

of the date 18 0.04 x 10 en,
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DIFF'ERE:NTIALD(d,n.)He3 CROSS SECTION FOR 10 MEV DEUTERONS
By: ILouis Rosen, J. L. Fowler, B. R, Curtis

University of California, Los Alamos Scientific Laboratory
Ios Alamos, New Mexico

The angular dependence of the yield of He® from the D(d,n)H03
reaction has been determined for 10.2 Mev deuterons from the los Alamos
cyclotron, The experiment consisted of bombarding the thin gas target
with high energy deuterons and observing the number of 803 particles per

micro coulomb which were emitted into a known solid angle in a given

.8irestion,

Deuterium gas, at about atmospheric pressure, was contained in
the gas target by three mica windows: beam entrance and exit windows, and

an exit window on the side tube for the Heo particles. The beam, focused

‘at the center of a two foot diameter chamber 15 feet from the cyclotron,

(1) was of the order of 5,«a over one square inch, This was diaphragmed
by a hole, approximately 1/4 inch in diameter, in a gold sheet in fronf of
the gas target,

Three gas targets were used, with side tubea making different
angles with the direction of the beam so that, in the laboratory eysteﬁ,

all angles to the beam between 20° and 42° could be covered. These targets

were so designed that the proportional counter could not see any material

(except the deuterium gas) which was being bombarded by the beam. Through
a Wilson seal the proportional counter could be rotated to any angle in
the horizontal plane. The deuterium current from the exit window was

caught in & 9 inch long Faraday cage, and monitored with an electronic




to

current integrator.

The Faraday cage could be lifted out of the way so that the beam
from the target, being collimated by two slits, could pass between the poles
of an energy analyzing magnet (2). The value of the deuteron energy, deter-
mined by magnetic deflection, was 10.2 Mev. It remained constant to about
two percent during the experiment. The spread of energy in the beam through
the target was less than five percent,

The He> particles were slowed down by calculated thicknesses of
nica and aluminum foils so that their ranges ended in the proportional
counter, This made it possible to distinguish between the He’ particles
and the protons, tritons and recoil deuterons which are also produced by
the deuteron beanm,

The distribution of H03 pulses from the proportional counter,
after being amplified by a fast pre-amplifier and amplifier qzstem, was
analyzed by a los Alamos 10 channel amplitude discriminator (f). The
resulting plots of pulses per amplitude interval against amplitude gave,

in general, a peak well resolved from background. An estimate of background

'correction was obtained by substituting hydrogen for deuterium in the gas

target, The number of counts contained in the He3 peak, corrected for back=-
ground (<10%), gave the He> counts obtained for a given run from which, ua-
ing the integrated current, one calculated differential cross sections.
Figure 1 shows the results as cross section per unit solld anglo'A
in the center of maass system, plotted as a function of the angle in the cen~

ter of maass system., These data indicate that the differentisl cross section

is essentially independent of angle in this region. The apparent decrease
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in differential cross section with increasing angle is being ik%estigated
further. This differs from the results for bombardment energies below
2 Mev, where the differential cross section increases in this angular
region as B(14A cos? 8), in which © is the angle in the center of mass
system between the incident beam and the émitted Heo particles.and A is
an increasing function of energy up to 2 Mev (4).

The total cross section at 10.2 Hev, as determined by extra-
polation of the curve of Pigure 1, is .04 xX10™%% cn®. This is lower than .

the total cross section at low energles, in which region the cross section

is an increasing function of energy.
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Fig. 1

Cross section per unit solid angle in the center
of mass system for production of HeB by the
D(d,n)Hc3 reaction as a function of angle between
the beam direction and the direction of the
emitted He> particles.
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