


Almost thirty years passed since the idea of electrical po-
larizability of the neutron has been introduced and its expe-
rimental searches begun/l!/. During this time the polarizability
of the proton/2/ and pion/3/ was observed while the polariza-
bility of the neutron has not been observed up to now. History
and results of the neutron polarizability investigations are
described in detail in the book/4/. The present report contains
no new results and has a purpose to draw attention to one more
experimental possibility omitted in/4/.

The polarizability of a particle in the electrical field ¢
results in the induced electrical moment P=a< that leads to
a further interaction H’=-—¢2/2. The coefficient a, which is
a measure of polarizability, is very small (~10742 cm?®) that
causes difficulties of its experimental observation. It is
found from the experiments on scattering of y -rays and pions
that for the proton ap = (1.1+0.2)-10"42cm3 /% and for the
pion a, = (0.68+0.14) 10742 cm3/3/.

The best estimates of an upper limit of the neutron - electri-
cal - polarizability coefficient a, were obtained from the ana-
1ysis of the angular dependence of mneutrons scattered by nuclei
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scattering is reduced essent1a11y to the forward-backward scat-
tering asymmetry which is characterized by the coefficient ¢
in the expression for the differential cross section

do/dQ ~ 1+ w, P, (cos 6) + wyPy (COB 6) + ...

where 6 1is the scattering angle in the centre of mass system.
As is shown in the work/5/ the scattering asymmetry o, has
a simple energy dependence:

w, = 3E - bE'/2, (1)

where the first term corresponds to the pure nuclear scattering
and the second one to the interference of nuclear scattering
with an additional scattering due to polarizability of the neut-
ron. For heavy nuclei a ~2 MeV~!, and b is defined by the quan-
tities a,,Z and nuclear scattering radius R’
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b = 9.5-10° Et}al.z,...-Mev“/2 (2)
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The fighre demonstrates three stages of a, evaluations using
the o data and formulas (1) and (2). The energy dependence
of w; in the absence of polarizability is shown by solid lines,
dot-dashed curves correspond to a, estimates from previous ex-
periments and dashed curves to a, estimates which have been or
can be obtained at the given stage.
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At the first stage (part a) of the figure) the estimate

ap ~ 107¥cm3 was known from the experiments with fast neut-
rons scattered at small angles/4ﬂ The data on scattering asym-
metry of the neutrons up to 300 keV for uranium nuclei allowed
that estimate to decrease down to the limit a, < 2:10~%lcm3/5.6/,
The second stage consisted in employing more slow neutrons (up
to 26 keV) and in measuring @; on the lead nuclei. It was done
in the work/?7/ (see part b) of the figure) where the new limit

a, <6.1:107%2 cm3 had been obtained.

For a further specification of ap it is advisable to
still lower energies of scattered neutrons at which the
of both terms of the expression (1) are comparable, the
w1 (E) is essentially nonlinear and crosses the abscissa

Part c) of the figure illustrates the situation with w]
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the lead nuclei at energies up to 300 eV. One may expect the
measurements of w) in this energy region will give at last

a definite value of an ~ 10742 cm3. However, the corresponding
experiment is highly difficult because the absolute error of

the ©]; measurements should not exceed ~10~% Besides a high
statistical accuracy it is necessary to ensure an accurate
taking into account of the background, especially of those neut-
rons which enter the detector after scattering on the sample

and rescattering on surrounding materials and air.
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