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FIG. 1

Be® from 0.5 to 2 Mev. The calculated curves of
the angular distribution k,, for p=1x10"3 cm
(curve 1) and p=2.8 x10" ¥ em (curve 2) are
shown in Fig. 1. The histogram of the angular dis-
tribution of the vector k,, obtained experimen-
tally by using nuclear emulsions,” where the re-
action was identified by the particle tracks pro-
duced as a result of the decay of the Ne® nucleon,
is shown in Fig. 2. The peak for small angles was
not found in the experiment. This may possibly be
explained by the fact that we probably omitted those
stars, in which ky, is directed forward with re-
spect to the direction of the incident neutrons and
the kinetic energy of the Be® nucleus is smaller
than 1 Mev, i.e., when the tracks of « particles
produced in the decay of Be® are difficult to ob-
serve in the emulsion. If one constructs the theo-
retical curve of the angular distribution of the vec-
tor ko for the variation of the kinetical energy of
Be® in the range 1 to 2 Mev, then the peak for small
angles disappears (see Fig. 2, solid curve) and an
approximate agreement between the experimental
histogram and the calculated curve can be seen
(curve for p, = 2.8 x 10713 cm),
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FIG. 2

Numerical calculations of the angular distribu-
tion of an event in which a bound bi-neutron is
emitted yield the usual Butler-type curve with a
sharp maximum at 0°, and with first minimum at
30°. Evidently, this curve cannot be compared
with the histogram since, as has been shown
above, it is difficult to observe in the emulsion
events with emission of two neutrons in the for-
ward direction.

In conclusion, the authors would like to express
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their gratitude to S. S. Vasil’ev for discussing the
results, and to V. G. Neudachin for helpful advice
and remarks.
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IT is well known that the experimentally-found
large value of the electromagnetic radius of the
proton on one hand, and the very small depth of
the well of the electrostatic electron-neutron in-
teraction on the other, lead to considerable diffi-
culties in interpretation of these data.

Since it would have been very undesirable to
abandon the idea of charge independence of strong
interactions, the assumption has been proposed
that the usual electrodynamics ceases to be cor-
rect at distances of the order of 107 cm. It
could then be understood why large electromag-
netic dimensions are observed for a proton for a
small depth of the well V(‘,S) of the electrostatic
e-n interaction without abandoning the charge in-
dependence of meson-nucleon interactions.
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However, the theoretical explanation of the ob-
served value of V((,S) is, in itself, rather difficult.
It is known that the relativistic pseudo-scalar the-
ory in the lower order cannot give a reasonable
value of V{5 from the constant of the N-m inter-
action. This result is obviously not unexpected
since perturbation-theory calculations are simply
not applicable in this region. In connection with
the above, one has to bear in mind that in this
order of perturbation theory one obtains a wrong
value of the ratio of the magnetic moments of the
neutron and the proton. It is true that the relativ-
istic theory with cut-off? enables us to attain a cer-
tain improvement in the value of the ratio u®@/u®’,
but in that case, V§3)(Nw) = (f2/47)46.3 kev, and
for f2/4m =0.08 the depth of the well is found to
be equal to 3.7 kev, which is even worse than the
result obtained in the relativistic theory without
cut-off.

The success of the semi-phenomenological iso-
baric theory* ® is well known. This theory de-
scribes sufficiently accurately a rather wide range
of effects connected with meson-nucleon interac-
tions. This can be explained by the fact that the
isobaric theory is based on the certainly correct
assumption of a very strong interaction of the
meson-nucleon system in the state T =J = 372 It
should be noted that with the isobaric theory one
can obtain satisfactory values of the anomalous
magnetic moments of the nucleons.” An attempt
has been made®>? to take the influence of multi-
meson states on the electron-neutron interaction
into account, and it was found that the effect is
qualitatively favorable. The authors made an es-
sentially similar attempt of a fuller explanation of
the characteristic features of meson-nucleon inter-
actions, and in particular of the resonance charac-
ter of the interaction in the state with T =J =%,

In view of the above, one can expect that, in
calculations using a Hamiltonian containing a term
corresponding to the excitation of the nucleon iso-
bar with T =J =%, one can reduce the present
discrepancy between the observed and theoretical
values of V§5).

To estimate the influence of isobaric states on
the electro-magnetic radius of the nucleon, the
triangular diagrams without fermionic pairs were
considered, and the motion of the isobar was neg-
lected in the operator of the spin projection. It
was assumed that the nucleon and the isobar have
opposite internal parities, i.e., the Hamiltonian
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describing the excitation of the isobaric state is
given by the formula

Hlln = (F/[J-) [—vaTa(I)a(Pa/axv + Q’T;I_‘Fvaq’a/axv]y (1)

where V¥, is the spin vector corresponding to the
particle with spin 3/2, and the four-row matrices
Tqo take care of the isotopic invariance of the in-
teraction.

As a result of the calculations of the above dia-
grams, one obtains the following expression for the
mean-square electric radius of the nucleon, result-
ing from the presence of isobaric states:

W) = (F2 /4= M%) [0.8 — 12.27,], (2)

where the momenta of virtual particles are cut off
at a value of the order of the nucleonic mass. The
depth of the electrostatic e-n well is

VO (In) = — 1.42M% (287 kev.

Comparing this with the result obtained in the
usual pseudo-scalar theory with cut-off and putting
F%/4m = 0.15, we have for the resulting well depth

V¥ =1 kev,

which is much better than the former value. For
the same selection of free parameters, one obvi-
ously cannot expect very good values of magnetic
moments. Keeping in mind the approximate nature
of the calculation, the numerical results given are
only to be considered as qualitative.
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