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Experimental data on fission of nuclei induced by high energy protons are analyzed and the
relation between the limiting value of the fission cross section of and the parameter Z2/A

is established.

FROM consideration of the dependence of the
cross section of for the fission of U8 Th232 and
Bi%" on the proton energy (see [17) it follows
that at a sufficiently high proton energy the value
of the ratio O'f/ ot attains a value which, within the
limits of experimental error, does not depend on
the further increase in the proton energy.

The total cross section of the inelastic inter-
action oy for a proton energy Ep ~ 300 Mev and
higher can be estimated™?J from the expression

5y = m(ad” ') 1072 cm?,

where A is the mass number, the constant a
equals 1.26 cm and r’' = — 0.41 cm.

For uranium and thorium of/ot becomes inde-
pendent of the energy when Ep > 100 Mev, and the
values of of at Ep =300 Mev are equal to 1.3 and
0.8 b, respectively.[‘] For 9-Bev protons the fis-
sion cross section for uranium is also ~ 1.3 p.L3]

For bismuth and lead!»4»5] the maximum meas-
ured fission cross sections are ~ 0.2 and 0.1 b.
The fissionability attains saturation at a proton
energy ~ 350 Mev.

The fission cross section for Au!®? has been
measured up to Ep ~ 350 Mev,[17 and at this
energy is 0.05 b. The fissionability at 350 Mev
does not yet attain the maximum value, but is
apparently close to it.

For tungsten and tantalum oy, at Ep = 660 Mev,
is 11 + 3 and 8 + 3 mb, respectively, according to
measurements by photographic [6] and radio-
metricl’) methods.

La'3* and Sb'?? at Ep = 660 Mev have fission
cross sections of 0.6 and 0.25 mb. 89

The fission cross section for silver is 0.3 mb
according to Shamov,[1%J and about 0.05 mb ac-
cording to Kofstad.[ 117

In the figure, values of the fissionability of/ot
are shown on a semilogarithmic scale as a func-
tion of Z¥A. It is seen that the experimental
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points do not lie smoothly on a straight line.
Three values of the fissionability (for lanthanum,
antimony, and silver, data fromt%) are far from
the line. Perhaps in this region of nuclei a fission
mechanism occurs which is different from the
classical one, or there is a large contribution
from fragmentation processes in the experimen-
tally observed cross sections. The latter is prob-
able, since the cross section seems to increase
with a decrease in Z.

If it assumed that the line correctly reflects
the dependence of of/gt on Z%/A, then this de-
pendence can be written in analytic form:

67/ ot = exp {0.682 [22] A — 36,251},
from which it follows that for Z2/A =~ 36.25 the
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inelastic cross section should be entirely deter-
mined by fission.

The possibility of representing the dependence
of the ratio of/ot on Z?/A in exponential form
over a large interval of values of Z is, perhaps,
an indication that there is only one fission mech-
anism in this interval.
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