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The analysis qf'tﬁé éxperimeﬁtsfoh sratteriné of’fast-v
electrons onﬂhyarogen and denteriﬁm and of siow néﬁtrons'qnﬁ
atoms leéds to thé“résultjthat the“rbot;mean~square ﬁelectric
radihs“} }O& a neutron is not practically different from ze—‘
T0. This result strongly contradicts to the conclusions of
the modern meson theory.’In this connection it becomes of
:great importance to consider other effects in whioh the} | g
7"e1ectromagnet1c structure" of the nucleon may display iﬁs&lf.
‘One of these effects io the scattering of’ slow nucleons 1n |
the 1nhomogeneous_electric field (1n particular, of the neu—. ..
trons in the Coulomb fiéld_of a nﬁciéusll*j‘) which étré§§hes
the cloud of the charges with different signé in théipgcleen
and reconstructs fhe nucleon into the éléétrié dipel %iéh
the inducedrmomentum. The eledtrical polarizability of the

. charges in the nucleon displays iﬁself in tﬂe vomptoa effect
141

1/

as in the sq§ttering of slow neutrons on atomao;$-; P

and in the photopion production on the nucleons - as well
We made use of the first approximation of the Chaw theo~
6/ in order toq. evaluate the msgnitude of ‘the electrgcal po~

larizability of the meson cleud in the nucleon. (see Fige )

The correspgnding matrix element 15 given by S e e g

# The contributioﬂ of the effect of the electrioal pu—.
larizability into the effective eross section cdkculatede” 'wﬂ
for case of fast eleciron scattering on protons was Qvaluatfa
in|5] as 0.5% with respect to the main effect, of the Coulomb
in%eraction._ , L e EEIRG
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S — . s
.Herem AR _' ' I | )
\/\/2' = kz-l'- P.

u.(k) ju(x)e “"‘d3

13 the form-factor of the source'
lkx 3
.V(R) ]wxm d X - | .’ | )
;1s the<scalar electric potential. The rest notations are'%
\'standard..‘f | a ’ h
Since the” veotor part of the electromagnetio £ie1d in
‘the case under consideration is equal to zero, the interao- f
tion with the electromagnetic field may be written digitly :
and the theory is the gauge 1nvariant/°f¥l7‘/ ;1--b ‘

For case- of homogeneous field ¥ 7

vw)-u(znﬁamak LG I O
the matrix element (1) may. be given by S '



where the electrical polarizability

el fers 5]

u(k)(&?k 3‘m wK) (d;";“’) e }dk( )

gwﬁ-k“ﬂ |
(we made use of the coordinate system where E, "EZF‘E§>
It should be expectéﬁ that as well as whan calculating
the nucleon magnetile moment \and the neutron—electron interau—l
tiqn-potentiallgl the heigher termsrof the expansion‘o?ex the
lcouplihg constgnt {/@L - .do not essentially change the‘:&ésultiei

| A (K)* }
Fov u(k)_.wﬂ(g‘-‘g)z oL=1,6- 10 cm, For u(k)= eﬁp[ 3(5,45)?

*=1,810"%cm? .

(The form-fuhctions are chesen the same as in (8). The velues &
Rt MRS 2 | -7
{have been obtained for . .?ﬁf = 0. 08, The results

of the calculation are not very sensitive to the specific choi-

ce ofll(k)

b
| The calculated magnitude ol 1is close to that obiained-
by Baldin from the analysis of experiments 6n photépion pro-

l‘” - 4 10"c Jed

‘11!10 Tm? . But it is considerably less than the value of

~ duction and on Compton effect on the nucleon

gobthined by Aleksandrov from. the experiments on~slow neutron

3l

scattering 12 A~5-10 "cm? . A more thorough analysis of

these experiments is required. Note that the effects asscciat-



ed with the.nolarizabilify of o 1ncrease rapidly with the
energy decrease of the scattering neutron.

‘_ We take the pleasure'in thanking D.I. Blokhintsev and
A.A. Logunov for many discussions. We are also grateful to

N.N. Bogoliubov for discussion of the result.
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