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Y using electrons and x-rays produced with a Van de
Graaff generator, the neutron yield from the dis-
integration of beryllium has been studied. It was of par-
ticular interest to investigate this process since it occurs at
a lower energy (1.63 Mev)!-? than any other v—n process.
As such, the electrostatic generator may be conveniently
used to produce a moderately strong source of neutrons.
Although the cross section for disintegration by x-rays is
low, one can obtain appreciable intensities by using large
quantities of beryllium in the region of the target.

In these experiments the neutrons were slowed down in a
large cylinder of paraffin and detected with a rhodium
cylinder counter and by foils of indium. The paraffin and
detectors were calibrated by placing a 100-millicurie
radon-beryllium source at the point normally occupied by
the beryllium sample. The yield curve for x-ray disintegra-
tion is shown in Fig. 1. As seen, with an electron accelerat-
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F1G. 1. Neutron yield from the distintegration of beryllium by x-rays.
By ;xsizlleg 200 grams of beryllium the yield can be increased to 103 curies
equivalent.

ing potential of 3.2 Mev and with a beam current of 100
microamperes, the yield is 26 curies equivalent per gram
of beryllium. Two hundred grams of powdered beryllium
can be used with an efficiency of about 20 percent and

NUMBERS 5

AND 6 MARCII 1 AND 15, 19460

as such the yield can be made equivalent to 103 curies.

The curve indicates the great advantage gained in working
at higher voltages with this process.
Figure 2 indicates the neutron yield when the electron
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F1G. 2. Neutron yield from the disintegration of beryllium by electrons.
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F1aG. 3. Cross section for the electro-disintegration of beryllium.

beam of 100 microamperes strikes a thick beryllium target.
This is due almost entirely to the electro-disintegration of
beryllium. This was shown by placing a second piece of
beryllium directly behind the one which stopped the
electron. With the second piece in position practically no
increase in yield was observed. The efficiency of the electro-
disintegration process is very low.

The cross section for the electro-disintegration process
was found by determining the yield from a thin sample
(12 mg/cm?) of beryllium bombarded with electrons.
This is shown in Fig. 3. At 2.5 Mev the cross section is
81073 cm? and the variation is quite uniform with voltage.
The value of the cross section at 1.73 Mev (~1X 1073 cm?)
is in good agreement with the early determination by
Collins, Waldman, and Guth.?
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