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In connection with experimental detenninations of the electric polarizability of the' nucleon the expectation 
value of this polqrizability .... ( 16 +· 18) ·10-43 cm3 has been evaluated theoretically l •. Jn the paper 

cited only one diagram of the type A (see Fig.) has been taken into account, the contribution of the other 
ones has been approximated by the factor 2. The magnitude of the magnetic polarizability f3 was not cal
culated since estimates showed that f3 << .. *. 
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the nucleon 

·----- the fl'-meson 

~ the eleetromagl'letic field 

In connection with recently published new experimental data it is interestiJlg to evaluate.. cind .f3 
more precisely • 

~ 

*The eleotrlo and maaneUo polarlzabllltlea ot a nuoleon are defined by the relatloa H = -·+ .. E f- + f3 a2 

In the statio limit, where E and B are constant electric and magaetlo field• respectively; H Ia the e2 • proportional 
eneray ohnae of the nucleon due to the tiel de· E and H 1• 2• 
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Calculations showed that 

4 e2 "" -k21 a2 k4 k2 (J)4 
.. =-· t2 {,dk e -·[2k2+10+-l 

3" (J)8 a4 

e 2a2 r p 2;a2 "+ + ,_ j 
-- dp e tl1c 

1441r3 0 (J)p 0 

2(J)+(J)p -k2;a2 
e 

(J)3((U + (J) p)2. 
(1) 

k6 24 ~ 18 k2 27 
[28 -6· +(22+- )-· -(3--) - - -1 a a2 a4 a2 a 2 a-'2 

.. 12 - 10-43 cm3. 

+< b -
Here a+(p) are the total cross sections for the scattering of "- -mesons Y protons; (J)p= yl + p2 

being the energy of these mesons ; (J) = (J) k; f2 = 0, 08- the( 11 N) - coupling constant; 
v(k) = exp (-k2!2a2)-the form factor of the mesic field source; a = 5,6. As usual we have set 

1r = c = P.rr = 1. 
Eq. (1) contains the contributions of the diagrams of the type B, C and D. The matrix element cor

responding to the shaded regions of these diagrams is expressed with the aid of the dispersion relations 

in terms of f2.and the cross sections a+.· (For this it is assumed that the nucleon recoil can be neglec
ted/51). The .. indicated in (l') contains corrections of the order 14 and higher, which amount to 

~~ .. .: 2,5 • 10 -43 em 3. Diagrams of the type D do not contribute to ... 

For the magnetic polarizability one obtains the value 

2 e2 "" k2/ 2 k2 (J)4 Ic4 /3,. - t2 f elk e· a (2k2- 6--) ___;.. + 
3" a4 (J)8 

0 

16 • :e2 .,_ I"' "" , 2 2 - (k 2t-p2) 1 a2 k2 p2 (J) 
2

+ (J)
2
p + 

-1<~-

+ r J dp I dk. k -p • e (2- -· )(2~-) ------
27 rr2 

0 
o a2 a2 C:U.:l· {.,3 ((J) + (J) ) p p Jll 

e2 a p2/ a2 a++ a_ "" die -k2'a2( 2 k6 -i4 k2 1 
+- I dp e ---- I · e 

1 
--- + 9- - 12-

241r3 o (J)P o (J)((J) + (J)p) 3 a6 a4 a2 + 2) 

.: -0,2•10-43 cm3; 
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In calculating {3 the diagrams of the type TJ, C, D are likewise taken into account. The contri-
bution of the diagrams of the type D is compensated almost completely by the contribution of the correc
tions in B and C. ThP total contribution of all terms proportional to f4 and to higher powers of I 
are 118 ~ 0,1 • 10 -43 em 3. (More accurate numerical calculations of these- corrections are in preparation }. 

The values oc and {3 are not very dependent on the shape of v(k). 

In the papers 2,3 experimental values of oc are given, obtained from' the Compton effect on the proton, 
However the coefficient in the formula for the effective cross section which has been named in these pape~ 
the electric polarizability of the proton is in fact the sum of the two terms 

1 e2 
[- - < r2 > + oc ] 3 M 

where M is the mass and -./;:2" = (0,8 ± 0,04) 

proton *. The consideration of the term containing 
from /2/,/3/. 

is the mean square radius of the 
<r~ > changes noticeably the quantity .. obtairted 

The values of oc and {3 (in units of 10 -43 em 3) are given in the table with experimental uncertainties indicated . 

.. 

~ 12 

5,5 ±2,3 ** 
7,5±4,2 

0< .. <200 

800 ±350 

{3 

- 0 

""7,4 - .. ** 

2 ± 2 ** 

obtained from 

photoproduction of mesons on protons2 
II 7 
II 9 

Compton scattering by protons2 

consideration of the Compton effect together 
with the photoproduction of 11-mesons on the 
proton2 

II 3 
Compton scattering by protons 3 
scattering of slow neutrons by heavy nuclei 
at s~all angles 4 

II 8 

As is seen the theoretical values "' and {3 are close to those of "' and ,8 obtained in 12/,/3/ from the 
direct analysis of the experimental data. 

We are grateful to D.I.Blokhilftsev for discussing the problem. 

* We are Indebted to A.M.Baldln and V.A.Petrunkln for discussing this problem (For detail see O ). 

* * In this case the uncertaiftties of "' and /3 due to experimental errors In the used values or the photo -
production cross seotion.s are not Jndicated. 
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