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HE electrons from the 22-Mev betatron have been

used to study the disintegration of Cu®s, Agl?, and

Ag'® by the direct action of electrons having energies of

13 to 174 Mev. This action gives rise to the same reactions

as those produced by photons. The disintegration of Be?

by direct electron bombardment has been reported and the
cross section for electro-disintegration measured.?

The electrons are brought out of the donut by means of
‘a magnetic shunt as a parallel monoenergetic beam.? The
beam emerges from the donut through a 0.0015-inch
Duralumin window. The current is of the order of 1078
ampere and is concentrated in an area 5 cm wide and 2 cm
high at a distance of 45 cm from the window.

A set of uniform foils placed in the path of an electron
beam of energy greater than threshold energy should be
activated due to both electro- and photo-disintegrations.
If the total thickness of the foil assembly is small compared
to the range of the electrons, then the number of electro-
disintegrations will be approximately the same in each foil.
Since the x-rays produced at these energies are almost
entirely in the forward direction, the photo-disintegration
in the assembly will increase linearly, to a first approxima-
tion, with foil position in the direction of the beam. The
intercept of this linear increase of activity at the midpoint
of the first foil represents the electro-disintegration effect
plus the effect of any general x-ray background.

Sets of foils ¢ inch high and 1 inch wide were placed in
the electron beam at a distance of 45 cm from the window
of the donut. Additional single foils were placed just below
the electron beam to measure the background x-ray effect.
An open air ionization chamber placed just behind the foils
measured the ionization produced by those electrons which
passed through the foils. The electron current was deter-
mined from the ionization produced, assuming that elec-
trons of this energy range give rise to 60 ion pairs per cm.3

In the case of Cu®® the reaction Cu3(e; 7, ¢’)Cu® is
expected above a threshold of 10.9 Mev.* Bombardments
were made at 174, 16, and 13 Mev with 0.005-inch foils and

TaBLE I, Electro-disintegration cross sections in 10~% cms3.

Electron energy Cuss Aglo? Agl®
13 Mev 1.4
16 Mev 16 54 79
174 Mev 32
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F1G. 1. The activity of Cu®, Agl%, and Aglo¢ as a
function of foil position.

at 16 Mev with 0.002-inch foils. Ag? and Ag®® have
thresholds of 9.5 and 9.3 Mev, respectively. The activities
induced in the foils were counted on thin-walled Geiger
counters. Figure 1 shows a plot of the activity of Cu®
versus foil position for a set of 0.002-inch foils bombarded
with 16-Mev electrons. The activities of Agi% (24.5 min.)
and Ag'® (2.3 min.) obtained by bombarding 0.001-inch
foils with 16-Mev electrons are also shown, The electro-
disintegration intercepts and the rate of increase of activity
caused by the photo-effect were nearly the same for the
two silver isotopes.

The calculated cross sections are given in Table I. The
absolute values may be in error by a factor of two but the
relative values are somewhat more accurate. The slopes
of the lines in Fig. 1 with the theoretical value for the
radiation cross section and the x-ray spectrum® can be used
to estimate the photo-disintegration cross section. The
average cross sections for photo-disintegration by x-rays
above the threshold energy were consistently found to be
400 times that for electro-disintegration. This ratio is ap-
proximately that expected on the basis of calculations in
which the interaction of the electron with a nucleus is
represented entirely by its electromagnetic field.
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