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the diffraction grating, made the use of the latter
filter necessary; we demonstrated that false lines
(ghosts) appear in the spectrum as a result of
intense green and orange lines of the mercury
lamp falling on the light apparatus. Although the

intensity of the ghosts made up only 0.002-
0.003%) of the intensity of the basic lines, never-
theless,they appeared and interfered with the
measurement, because of the very great sensitivity
of our apparatus. In the course of thus weakening’
the undesirable radiations by means of filters, the
useful radiation was also attenuated, by about a
factor of five. However, this did not prevent the
obtaining of a complete, high quality record.
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F1G. 2. Spectrum of combination scattering of
powdery paranitrotoluene. Supply voltage FEU, 910
volts. Width of inletlslit, 0.7 mm, outlet slit, 0.2 mm.
Frequencies (in cm™") are shown for certain lines of
combination scattering.

For illustration, we have reproduced in Figs. 1
and 2 the records of the spectra of naphthalene and
paranitrotoluene, excited by the blue line of
mercury, A =4358 A. The second substance, being

finely crystalline and slightly transparent, ab-
sorbed the exciting line rather strongly, and made
it difficult to obtain a spectrum. Comparison of a
series of such records shows excellent reproduci-
bility. The intensity distribution over the spec-
trum is altered, however, a consequence of the
use of filters.

We have thus shown the possibility of the direct
recording of the spectra of combination scattering
from powdery materials. It would be appropriate
in any further investigation of powdery materials
to use a dual monochromator for the purpose of
increasing the luminosity of the apparatus and for
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obtaining spectra with undistorted intensity dis-
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\/ Meson Corrections in the Theory of
Beta Decay

S. S. GERSHTEIN AND IA. B. ZEL'DOVICH
(Submitted to JETP editor June 8, 1955)
J. Exper. Theoret. Phys. USSR 29, 698-699
(November, 1955)

I N arecent note, Finkelstein and Moszkowski®
discuss the effect of strong coupling between
nucleons and pions.on the beta decay of nucleons.

Using the language of Feynman diagrams these
authors” consider, in addition to the fundamental
process (Fig. 1 a), another process involving the
virtual emission of one 7© meson (Fig. 15). The
calculation is carried out on the basis of the
hypotheses under which Chew? discusses nuclear
forces and the creation and scattering of mesons,
and Friedman 3 discusses the anomalous magnetic

.moment of the nucleon: the nucleon is assumed to
be infinitely heavy, and integrals over the momenta
of virtual mesons are cut off at a specified value
Prax” From comparison with experiment it is
found that p_ __is close to Mc. A system with
charge symmetry is considered so that the operator
7, enters into the expression for the coupling of
nucleons to 7 9.
ur notation will be very similar to that of
Sachs®. Let P be the probability that there is a
virtual 7 ® meson around the nucleon, compared
with the probability that the nucleon is ‘‘bare”,
i.e., has no mesons around it*. The beta-decay
coupling constants of a bare nucleon are denoted
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by g5 (Fermi interaction with S and V interaction
types) and g (Gamow-Teller interaction with T
and A interaction types). In the case of areal
nucleon surrounded by a meson cloud, the same
constants as obtained experimentally are denoted
by g and g, and the ratio g%/g%. equals R;

from experiment® R = 1.75, i.e., R > 1. The re-
sults of Finkelstein and Moszkowski! then appear
as follows:

’ , 1
8 = gF(i_Pl); gT=gT(1+?P1>,

ST 1=h B =P yRay

R 1+ Py

While agreeing with their principal conclusion,
which is that g1/ g5 21, we wish to make a few

comments regarding the calculation.
1) The calculation does not follow for re-
normalization of the nucleon wave function as a

result of the possibility of creating virtual mesons.

By Feynman’s® method renormalization is repre-

sented as m added self-energy contribution at
the free ends of the diagrams (Figs. 2a and 2b).
In these diagrams it is necessary to consider not
only neutral but also charged pions (a charged

meson in the vertex part of Fig. 15 obviously
gives a vanishing result). It is easily seen that
on the basis of the hypotheses which were adopted
by Finkelstein and Moszowski, and taking re-
normalization into account, the correct result is

’ 1—Pl

8r = &f A+ Y Py

Tr3p, 81=81 [ 13p

Thus the correction does not affect the ratio
g1/gp- However, the correction may be sig-
nificant when comparing the absolute value of
8B = &g = &r with the coupling constant gy that
determines the probability of /Li= ety o decay;
Finkelstein nd Moszkowski® had this comparison
in mind. A numerical result in accordance with
both the latter authors and Chew? is that 1 + 3P 1
=1.7.

2) Finkelstein and Moszkowski! do not consider
the possibility of beta conversion of mesons, i.e.,
processes such as 7 *=7% + e+ v, which may
be represented by diagrams like Fig. 3.

FiG. 3.

If the probability of = t, 70 beta decay is the
same as for mirror nuclei, the contribution from the
process represented by the diagram of Fig. 3 is of
the same order as the meson correction in diagram
1b; the absence of experimental indication of the
7t=n%+e*+ vprocess does not contradict the
hypothesis, since as a result of strong competition
from 7~ = p~ + v decay, the former process may
occur in only the small fraction 107 of the decays
of free charged pions**.

The question of the beta decay of pions has
been thoroughly examined by one of the authors
of the present note’. It was shown that the S and
T beta-interaction types do not give beta decay of
a pion in the approximation to which the theory of
isotopic invariance is valid. Thus the possibility
of neglecting diagrams such as Fig. 3, as is done
by Finkelstein and Moszkowski 1, is actually as-
sociated with the representation of the Fermi
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beta interaction by the scalar S rather than by the
vector type V, which is in accordance with the
latest experimental findings®.

It is of no practical significance but only of
theoretical interest that in the case of the vector
interaction type V we should expect the equality

&F (V) =&F (1)

to any order of the meson-nucleon coupling con-
stant, taking nucleon recoil into account and
allowing also for interaction of the nucleon with

the electromagnetic field, etc. This result mi ght
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be forseen by analogy with Ward’s identity for the
interaction of a charged particle with the electro-
magnetic field; in this case virtual processes in-
volving particles (self-energy and vertex parts) do
not lead to charge renormalization of the particle.

3) We have calculated the meson corrections by
invariant perturbation theory, using pseudoscalar
coupling between pion and nucleon (coupling
constant g).

In the expression for the self-energy and vertex
parts a convergence factor C(%2) was introduced,
where k is the momentum 4-vector of a virtual
meson:

S =m0 —k—m iy e —wC ) a,
T,= S'riys (p—h—m)? 7,0 (p—k— m) T yT; (k2 — u2)1C (k?) d*%,
C (k%) = A2/ (A2 —k2).

In addition to integration over momentum space
(d%*k), a summation was carried out over the index
i of meson isotopic spin. The beta process oper-
ator was represented as the product of the operator
T, which transforms a neutron into a proton, and
the operator O which consists of the y matrix
(O=1forS;0 = ¥, for the T interaction type ).

The meson mass renormalization term was cal-
culated from X in the usual way: m is the mass of
the nucleon, p is the mass of the meson, and terms
of the order of p/m are neglected. Taking re-
normalization of the wave fructions into account,
the result becomes

7 gz - 7\2 A 1

&r (5) = &F (5) [1 — 3o (o In (r—n?) =)
’ g2 7\2 1

gor (1) = &aT (1) [1 “?2?(31“ (m'T) Ly ]

For small g and large A arelativistic calculation
also gives a decrease of g; ./ gp compared with
8cT/8F:

In the present state of the theory of inter-
actions of pions with nucleons one cannot give
preference to a relativistic perturbation theory
calculation over the calculations of Finkelstein
and Moszkowski !, who employ coupling constants
derived from experimental data.

*

Inggxe notation of Finkelstein and Moszkowski 1,‘
1= 90

P

** In the case of virtual mesons (Fig. 3) w>p+v
decay is obviously forbidden by energy considerations.
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Electrical After-Effects in Rochelle Salt

K. N. KARMEN
Shakhtin State Teachers’ Institute

(Submitted to JETP editor November 6, 1954)
J. Exper. Theoret. Phys. USSR 29, 533 (October, 1955)
A decrease of residual charge resulting from an

increase in the duration of charging of samples
of Rochelle salt has been reported! . A similar
decrease of residual charge in the presence of a
number of sequential electrical impulses has been
observed by other investigatorsz’s. As is known‘,
Rochelle salt, besides this phenomenon of
fatigue, also has inherent unipolarity, which
results in the asymmetrical polarization P
relative to the forward and reverse polarization.
This asymmetry P _ has been investigated® as a
necessary consequence of the existence of large





