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From ref.”l” follows the most exact for the present value
for the mean square radius of charge dlstrlbutlon in the neut-
ron, i.e.,

3Gg 1'12
<r? > =6 -——d 1
‘£ (= qg)qz =0 Mez ne , m
where @GE/6$)Q&.0 is the slope -of the neutron form factor at
zero square of the transferred momentum, and a4 is the

amplitude of neutron-electron interaction. In ref. /1( the va-
lue of a e-(— .378+0.018) 10 fm corresponding to ( 2)q&©

= -0.0199+0. 0003 fm? was obtained from the comparlson of expe-
rimental data on coherent scattering amplitudes b, of neut-
rons on Bismuth and Lead measured using the neutron gravity
reffractometer with those on scattering cross sections of neut-
rons on the nuc1e1 of the same elements at an energy of 1.26

and 5. 19 eV, "This value of ( E)2=0 .is usually used for the

ana1y31s of exper1menta1 data on scatterlng of hlgh energy
CJ.CL.I.LU[AD u_y ucuu.c;uua \acc, LUL CAdu.I.PLC’ LCL j.

The purpose of the present paper is to draw attention to
the necessity of taking into account the effect of the electri-
cal polarizability of the neutron on the value of a,, during
the analysis of experimental data obtained in ref./!/, As it
will be shown below this effect causes a cons1derab1e increase
of the error in determining the a,, value.

Let us use the formalism conventionally used for the problems
of scattering of a particle on a sum of short-range and long-
range potentials (see, for example, ref.’3/ ). The neutron scat-
tering amplitude f, may be expressed through the phases of nuc-
lear 8y, neutron-electron ny and polarization £y scattering.

At low energies, when only the s -scattering is important, one
has

f, = == y-1) expl2i (nr £ ) +-;-«;- (@L+DsinGry+ €))explin, + £,)F, (cos0),
(2)

where

=(1-i%

F/2:)exp (idg).




Within the Born approximation and in the absence of resonan-
ces (their effect on the cross sections of Bismuth and Lead
at energles 1.26 and 5.19 eV is weak and accounted for in
ref.’1/ ) we have:

)
Ref, (0= -k-:smaoeos[60+2(no+fo)]+ za  +a=b_ 3
T, (0)= ..sma oSinl8, +2(n+ €I LI (4
”

where

a = Mo (“‘*)qR(‘”‘“‘“R o2aR , 5iqR
15‘ (qR)2 R +8iqR)

is the polar12at1on scattering amplitude 4/

a is the coeffici-

ent of electrical polarizability of the neutron, q-= -*slnofz

a _k
y =22 (t’( S“‘0 )singdo £ = T)k(t——-kk)
(sine ) is the atomic form—factor.

The relatlonshlps (3) and (4) contain the unknown values
of 63, 2,4 , and a.They can be found by substltutlng into
3) and (4) of experimental values from ref. 1/ (at two va-
lues of a4 ). The results are listed in table I. It shows
that the data fvom vaf /1/ 21lnue one tn Find o bt with

; “ne’ T
a large error.

Table 1

Bismuth

354 (-1.5+0.7)x1072 fm
a (12+12)x1073 fm 3

(-1.4+0.8)x10 "2 fm
(6+6) x10 =3 fm 3

The authors of ref.’®/ obtained a value of 2= (~1.33+
,0.03)x10~3 fm (with the account for the Schwinger scatter-
1ng)* One may try to find a u51ng this value of a,, in the
analysis of data from ref. /.1t appears to be the complex
value, which might indicate to some contradiction between the
data on b, and o; (ref.”! ) and those on Bq (ref.’% ),

* The results of other works on a contain even larger
errors, and some of them should be corrected for the effect
of the polarizability of the neutron.

2

The minimum real value of a =9- -107* fm corresponds to the va-
lue of &, ,x-1.37- 1072 fm. The value of a increases with in-
creasing [a, |. Table 2 gives the results of data procession
(ref.’1/) under assum tlon that a,, is determined by the Fol-
dy interaction (ref.”’ } giving

8wy e 1.468x10 % fm.
ne™ #n 2M°2
Table 2
a,, = -1.468x10° fm
Bismuth . Lead
1.26 eV 5.19 eV 1.26 eV 5.19 eV

a (12+2)x1073 P (9+2)x107%Em®  (1242)x107%fm®  (13+2)x1+  fn®

7= (11+1)x1073 £n®

Let us note in conclusion that the above information abo-
ut « is not in contradiction with the value of a=(9 +5)x10"3ﬂn
obtained in ref.’/?/ in the analysis of slow neutron scatter-
ing on 186w,

T!\_c_: anthnr ig griatpfurv" to W T Frirman V,C.N{krﬂpnl«n: A_.R.Pn-
pov and G.S.Samosvat for useful discussions.
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AnexcaHngpos B.A. E3-82-12

0 nonapuayemocTu HEATPOHA W €ro CPeAHEKBAAPATUUHOM paguyce
06payaeTca 8HUMaHWE Ha TO, NTO NPU NONYUEHUH BENWUUHE HAKNOHA INEKTpU-
UECKOTO (OPMPAKTOPE HEHTPOHA M3 RAHHHX ND PAaCCEAHMO MEANEHHHX HEeNTpPOoHOB

Ha aToOMax CBWMHUA W BUCMYTa HEOOXQRMMO YUYUTHRATEL BAMAHUE NORRPU3IYEMOLCTM
HEWTPOHA.

Pabotra ewnonHeHa 8 Nlabopatopun HENTPOHHON duanxkn ODUAM.

fipenpunt 06veAMHEHHOrO MHCTHUTYTa RAEPHHIX MCcneposawmin. fybua 1982

Alexandrov Yu.A. E3-82-12

***** Sodiuc
Attention is paid to the fact that it is necessary to take into
account the neutron polarizability effect when obtaining the values for

the slope of the neutron electric form factor from the data on slow neutron
scattering on Lead and Bismuth atoms.

The investigation has been performed at the Laboratory of Neutron
Physics, JINR.
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