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In connection with experimental determinations of the electric polarizability of the nucleon the expectation
value of this polarizability « = (16 <. 18) - 1043 cm3  has been evaluated theoretically 1. In 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 B was not cal-
culated since estimates showed that B << « *
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*= = ««~ the m-meson
7 NAAN the electromagnetic field

In connection with recently published new experimental data it is interesting to evaluate « . and B
more precisely , ’
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* The eleotric and magnetic polarizabilities of a nucleon are defined by the relation H=—‘—2—- « E,Z" T; ﬁ B2

in the statio limit, where I and B are constant eleotrio and magnetic fle

4 ids respeotively; H is the ez * proportional
energy ohamge of the nucleon due to the fields K ang H '2. :



Calculations showed that
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Here o, (p) are the total cross sections for the scattering of ”t<. - mesons by protons; w;= V1i+ p2
being the energy of these mesons ; @ = gy f2 = 0,08 o the( 7 N) - coupling constant;

w(k) = exp (-k2/2a2 )=the form factor ~of the mesic field source; a = 5,6. As usual we have set
= ¢c = Hy=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 f2and the cross sections o4 . (For this itis assumed that the nucleon recoil can be neglec-
ted/5/). The « indicated in (1) contains corrections of the order f4 and higher, which amount to
Aw=25-10 “43 em 3. Diagrams of the type D do not contribute to « .
For the magnetic polarizability one obtains the value
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In calculating B the diagrams of the type B, 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-

tionsin B and €. The total contribution of all terms proportional to #  and to higher powers of £
weABL 0,1 10 43 ¢ 3, (More accurate numerical

The values « and B are not very dependent on the shape of (k).
In the papers 2,3 experimental values of «

However the coefficient in the formula for the eff,
the electric polarizability of the proton

are given,obtained from’ the Compton effect on the proton,
ective cross section which has been named in these papers
is in fact the sum of the two terms

=5 1 62 2
3 7 <r? >+«

where M is the mass and

proton *, The consideration of the term containing <rZ > change
from /2/,/3/.

The values of « and B (in units of 10 43 cm 3)

are given in the table with experimental
uncertainties indicated .

= 8 . obtained from
24 - photoproduction of mesons on protons2
>4 - " 7
~
- ~0 " 9
S12 - Compton scattering by protons2

- = 7,4 - ** consideration of the Compton effect together _
with the photoproduction of 7-mesons on the

proton2
55£23* 4 p** ' " 3
7,5 +4,2 - Compton scattering by protons 3 -
0< « <200 - scattering of slow neutrons by heavy nuclei
at small angles 4
800 +350 - " : 8

As is seen the theoreticql values « and 8 are close to those of « and B obtained in /2/,/3/ from the
direct analysis of the experimental datq.

We are grateful to D.I.Blokhin'rtsev for discussing the problem.



References

1. V.S.Barashenkov, B.M.Barbashev. Nucl.Phys. g, 426 (1958).

[1.U.Bnoxurnes, B.C.Bapamesnxos, B.M.Bap6awos, Y®H, 68,417 /1859/,
2. A.M.Baldin. Nucl.Phys. 18, 310 (1960).
3, B.H. Fonbnanckm#t, O.A.Kapnyxar, A.B.Kynesuxo, B.B.lMapnobckas. 2K3TP,
38,1695 719860/,
4. R.M.Thaler. Phys.Rev. 114 , 827 (1959).

-

5. H.Miyazawa. Phys.Rev. _L(E_, 174 (1956).

6.8.A.[Terpyrpkun, 2KOTD (in print)

7. L.L.Foldy (not published, cited by .

8. 10.A.Anekcannpos., XKIT®P, 32, 561 /1957/; 33,204 /1857/.

9. n.M.MNanprovyc, Yxoy T'yvar—uxao. [IpenpHHT OU AU, [1-532. Private communication.

Received by Publisbhing Depariment
os December 20, 1960. '

-



