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The angular distribution of fission fragments from bismuth and uranium irradiated by 660Mev protons was studied using nuclear emulsions. The perpendicular anisotropy coefficients
were found to be 0.02 ± 0.06 and 0.04 ± 0.07 for bismuth and uranium respectively.
IN the irradiation of nuclei by medium-energy
particles, emission of fission fragments is observed predominantly at angles of 0 and 180° to
the direction of the particles (longitudinal anisotropy) . 1 This is due to the fact that the bombarding particle introduces an angular momentum perpendicular to the beam direction into the nucleus. 2- 4
With increasing excitation energy of the fission, the
angular distribution of the fragments tends to become isotropic. 4
In the irradiation of uranium by 460-Mev protons5 and 660-Mev protons, 6 and of tantalum by
450-Mev protons, 7 emission of fission fragments
was observed predominantly at right angles to the
beam (perpendicular anisotropy). A weak predominance of particle emission at 90° was observed
for asymmetric fission in the irradiation of uranium and sodium by 155-Mev protons. 8 At the same
time, a small longitudinal fission anisotropy was
observed* in the irradiation of bismuth by 450Mev protons. 9• 7
An explanation of the perpendicular anisotropy
as being the result of a glancing collision of a fast
bombarding particle with the nucleon of the nucleus
has been proposed. 11 One of the particles taking
part in the collision moves with a small velocity
and at right angles, and is absorbed in the IIIU.cleus.
The flux of such particles leads to an anisotropy
longitudinal with respect to their direction and
perpendicular with respect to the direction of the
bombarding particles. However, according to such
a mechanism, the perpendicular anisotropy could
be expected only in fission with small excitation
energies. 10
In the present experiment, the fission anisotropy was studied using nuclear emulsions P-9
*The recent report 10 of a systematic error in reference 9
makes the results given there uncertain.

(ch) in the irradiation of bismuth by 660-Mev
protons. For comparison, and in order to increase
the accuracy of data obtained earlier, 6 the anisotropy of the fission of uranium induced by 660-Mev
protons was studied with large statistics in the following three variants: for all fission events, for
single fissions (nap = 0 ), and for fissions with
the emission of charged particles (nap ~ 1 ). In
order to check the method, the angular distribution
of fission fragments in the irradiation of uranium
with 14-Mev neutrons, i.e., in the energy range
where the character of the anisotropy has been
sufficiently well studied, was carried out. 1 The
angles cp between the direction of the bombarding
particle and the projection of the line passing
through the end of the fission fragment ranges
were measured. (This line coincides roughly with
the direction of emission of fragments in the system of the nucleus undergoing fission.) The angular distribution in space, e.g., of a type W (e)
= 1 + C sin2 8 + D sin4 e, transforms in the projection into a distribution
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Using the method of least squares we found the
anisotropy of the measured angular distribution of
the projections of the emission directions of the
fragments. From the anisotropy of the projections,
we can transform to anisotropy in space using Eq.
(1). The results obtained are shown in the table.
The excitation energy of nuclei at 660-Mev proton energy was found from the calculated relation
between the longitudinal component of the momentum and the excitation energy. 7 The longitudinal
component of the momentum of a nucleus was determined experimentally. 12 The value of the longitudinal anisotropy in the case of 14-Mev neutrons
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