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The analysis of t~e experiments on scattering of fast 

eleotrona on hyd~ogen and deuterium and of slow neutrons on 

a.toms leads to the result that the root-mean~square "electric 

ra.diusn \ o_f a neutron is not pre.ctica.lly different from ze­

ro. Thia. resuiLt strongly c·ontra.dicts to the oonolusions of, 
' ' . . . 

the n,iodern meson theory!i _,:In this co~nection. it beoom~s of·, 
' .• •. ! .• \ . . . . ; ·: • ,._. ,· • . . -~. . 

great 11np~rtance to consider other effects in which the 
.. ,/ 

",electromagnetic structure" ·o-.r the nucleon ~,;\Ai~pl~y\ its.elf. 
... • .= •• ,.·' ,· 'i :: 

One of these effects is the acattering of siow nucleons 1n 
the inhomogeneous.electric field (in particular, of the neu~. 

trons in the Coulomb field of a nucleus l l-J I) which stre_~f,hes 

the cloud of the charges with different signs in thE:_ nucleon 

and reconstructs the nucleon into the electric dipol with 

the induced momentum. The electrical polarizab111ty of the 

charges in the nucleon displays ilself in t~e Compton effect 

and in the· photopion production on the nucl~otlsl4 l ;.ls well 

as in t~e .s~ttter:t~g of ~low neutrons on ato_>:ns ... ~{- ·, .. <.· !:'.:' 

We made use of the first approximation of the Che,, ;:.theo""!" 
:" .• ..... -::,, ' 

ry6I 1~ ?,~(}.er t.cL:ev~~ul;l.t.e <:,~~e ~e.$J11tude of the,_ eleotr;~_~l. po-
• 

lariza.~;l.lity of'. the, .. ~~son C_+9ud ill tht3 nucleon. (see Fig~.)., ., .; . 
"' The corre,~pon~~ng· matrix ,,.el;.;erne:µt is, g:\,ven .. l)y 

_!·•-rJ-~··· ......... . ·.-.. ,~. -·-·-· ., . ·- - . . ... -

----...----------------.----.- ·:.i:-;):•~r :--:, ~. . : ,;·-~.a.s 

* The contribution of the effect of the electrical po- . _. 
larizability in.to the effective :,ci:fo~s section· c&rcula.ted·-:o'·, · i 
for case · of fast electron scattering on protons was eva.lua·fifa .. 
1nl5l a.so.~ with respect to the. main effect_of the Coulomb 
intera.nt·'-·on . ,··. ; ' . ' ·.;; '.:(-,.. - '-'. "; ; , .. : . . 

~ V ~ • ;),~,..... . e -..-.; .: 

rv; ·> ~. < .• --



.... :1·· ·, ,ft,' 

- 2 
:...,, 

, ~ !. ' 

-· .:...(1-)i!,ez.JTJ ll.(l<)U(l<'JV('l,-k)V(P-q,)(J,, +Li)r, .. d~ +. Wi)x. 
M- ,.,_ . . . . wt; wt w,t • ·• · ·. · · ·,,,;- (ff 

. . . . . / 3 . :J :\ 1. :. I. ;. 

x(1<pjd31</(ZJT)
3
- d3p/(ZJT)3•d <t,/(lJT__) ., .\ 

, .. ;.,•I', (2) . - .. ~· ""'' ·._ ,,;} 

' ~,{ 

H e ',,; ,., ... . er :iJt·:., . 

/• .. ..•.. .../ 

·· · .. ·z _ i ·· 
\N'~ - ~ ,+ f-A-~ 

u.·{_-~) =Ju.(x) e-i.~x_d3x 

, . 
rl- · 

i_s the .:!form-facto:r of the source 

V ( k) =J v(x J_e ~f.J}fd3x -

~{~ rj/f. 

(J) 

1s the scalar : .. electric pote~tial. Th~ rest not'ations· are 

standar_d •. 

··:.;, 

Since the··vector part of the electromagnetic field' in 

the ~ase under c'onaideration is equal to z~:ro, th·e interac­

tion wi~h the electromagnetic field may 't>e_\vr1tt~n digitli : 

and the. the~i-y · is th~ gauge. invari~t /~~. I 7J 1.\ 
' , . . '.. ·~ 

For· case -of ·homogeneous · f 1:eld ::: 

V(k)=L(~JT)3Ern a! c>(h') 
. . .. m 

(4) 

the mat:r~x element (1) may be g.iven by 
-., . 2. 

M_...;-z-°'Em:• (5) 

1, 

:1 

ly· 
il 
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where -the ·electrioa.l pola.:riza.bility .. . . .. . . .. , .. ; ·'. ' ::/ .,·. 

ol=( !)~e~_Lj
00 

1/_u:'(l<)(l 11<~-3~-wic::,~)'~(du<k~)Z~k~CJ~}dk 
. ft' . 31Tf-L O W,!_ . . .. di< J (6) 

wt= kL+ 1 

(we mad! use of the coordinate system \fhere E, = E Z, = E 3} 

It should beexpectf@. ·that as well as when ca.lcula.ting 

the nucleon magnetic moment _\ ~nd the neutron-electron interac-, 

tion potontie.11 91 the heigher t~rms of the expansion-ove;r the 

. coupling constant t/1-L do not essentially change the ·;esult 16 1 

fov u(I<} = ; k 
2 

c(= 1,6- J0-~
2
cm.3; For u(k'J:exp[-{V;~] 

. 1_+ s]) . 

c<. = 1, 8 · 10-c,i cm.3 

(The form-functions are chosen the same as in (8). The values t~. 

- i havebeen obtained :for· /ii.= o. oa: The results 
... / . • C ·· 
of the calculation a.re not very sensitive to the speo'if:i,c choi-

ce of U. ( k). 

The calculated magnitude o( is close to th.at obtained · 
• e · t 

. by Ba.ldin from the _a.nal,sis · of experiments on phQt9pion pro- , . 

duction and on Compton· effect on the nucleo_n1 4 1. t,-10-'f 3cm~~oC. 
-~l 3 . . . . .. . , .. 

~1,~·10 c.m. But .it is considerably less than the value o1. 

.obtained by Aleksandrov from the ·experiments on slow neutron 

s~attering_.l 2-_JI o<.--5·10-'1'cm! .. A more thorough analysis of 

these experiments is required. Note that the effects associat-
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ed with the .polariza~ility of of. increase rapidly with the 

energy decrease of the scattering neutron. 

We take the pleasure. in thanking ·D.T. Blokhintsev and 
) -

A.A. Logunov for many d1so,11ssio11:s. We are also ·gra-~eful .to 

N .N. 'BQgoliubov for discussion of the result • 

!'<J. 
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