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Introduction

It is well known that fission fragments are formed with rather high
angular momenta (spins).

Fragment spins are aligned perpendicular to the fission axis.

Fragment spin properties (population, alignment etc) are usually
probed by the correlation measurements of gamma-rays, emitted
from fission fragments.

Neutrons are emitted with a strong anisotropy in the laboratory
system due to kinematic focusing in the direction of accelerated
fragments.

In analogy with gamma-rays, some anisotropy of the neutron
emission can be expected with respect to the direction of the
fragment spin.

There are theoretical arguments / calculations, as well as indirect
experimental evidences that such an anisotropy should exist.
However, no direct observation of this effect is known until now.
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Neutron anisotropy in fission
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ROT-effect In neutron emission

Is supposed to be observed due to the neuron angular
anisotropy with respect to the fragment spins
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New method — triple FF-n-n correlations

Projections on XOY-plane

Y Y,

Advantage: the effect doesn’t depend on fission fragment and neutron
relative velocities
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CORA experiment

CORrelation Angles

ISINN20, Alushta,May 21-26 2012

11



lll‘\s\é
> | i ZBn A
T

- e *\\\

Two walls arrangement

CORA experiment

u‘ .\I..

9A-LgA

N

3 Th 4]

12

ISINN20, Alushta,May 21-26 2012



New measurement

Quasi-spherical arrangement
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DEMON DETECTORS

The n-y discrimination is obtained by a pulse
shape analysis by comparison of the slow
component of the charge to the total one.

DEMON consists of ~100 individual
large size NE213 liquid scintillator

cells. Each cell is 20 cm long, has a
diameter of 16 cm and contains 4.5 Qgow Counts
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CODIS - double ionization chamber
with sectored cathode

252Cf

Allows to measure FF energies (masses) and flight
direction (polar and azimuthal emission angles).
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CODIS - double ionization chamber
with sectored cathode
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Monte Carlo simulations

The model:

One fission fragment (FF) is emitted isotropically and detected in the
lonization chamber with perfect angular resolution.

FF spins are perfectly aligned in the plane perpendicular to the
fission axis.

Neutrons are emitted anisotropically with respect to the fragment
spin:

0 - angle between n and |

A — anisotropy coefficient (can be varied)

Neutrons are detected with 100% efficiency, no cross-talk between
neighboring detectors

Double neutron coincidences are simulated.
“Control” simulation is performed with zero anisotropy

W o« 1+ A -sin 26?
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Monte Carlo simulations

Projections on XOY-plane %2 I ndf 124.7 / 88
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Monte Carlo simulations
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Experimental results
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Counts

“Cross talk” rejection procedure
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Experimental results — after elimination
of the neutron “cross talk”
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Summary

A new type of experiment has been performed, which allows to measure
triple neutron-neutron-fission fragment correlations.

A new type of data evaluation procedure is proposed, which allows to take
into account precisely the geometrical and intrinsic efficiency of the DEMON
detectors.

Statistical accuracy is sufficient to detect the effect at the level of ~10-4.

The anisotropy of neutron emission is directly observed in the plane
perpendicular to the fission axis.

The resulting a2 coefficient (6 + 3) x10-2 in the projection plane corresponds
to the neutron emission anisotropy of about 8%.

The uncertainty of the obtained coefficient is mainly due to systematic errors
caused by the “cross talk” between DEMON detectors and imperfectness of
the geometry and efficiency correction procedure.
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Thank you
for your attention!
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