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and the applied electric field which characterizes
the extent of the effect (cf. reference 2) was es-
timated to be 1.2 x 107° at a temperature of 0°C

The sample used had an irregular form and in
estimating the coefficient @ no correction for the
demagnetizing factor was introduced. The large
nonuniformity of the applied electric field was also
not taken account of.

The author expresses his deep gratitude to Acad.

P. L. Kapitza and I. E. Dzyaloshinskii for their in-
terest in the work and for valuable advice, and also
to A. S. Borovik-Romanov for a useful discussion
of the results.

*The author expresses his gratitude to A. A. Popova of
the Institute of Crystallography of the U.S.S.R. Academy of
Sciences for growing the Cr,0, single crystals.
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IN the observation of the reaction 7"+ ¥ +7~ + n
for an incident-meson energy E; =1.37 Bev! in
the laboratory system, the histogram representing
the momentum spectrum of the 7* and 7~ meson
was found to have two maxima: broad and low at
small values of momentum and narrower and
higher at large values of momentum. This was
explained by Sternheimer and Lindenbaum? by
means of the real isobaric nucleon model (T =J
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=%,). It should be mentioned that, according to
this model, a similar momentum spectrum should
also be observed in the reactions 7~ +p — 7"+ 7°
+p and 7+ p— 271"+ n. The first of these reac-
tions was studied in reference 1. The shape of the
total momentum spectrum in this case is in better
agreement with the statistical theory of Fermi,
which gives one maximum at medium energies.
Disparities with the conclusions of the isobaric
theory are also mentioned in reference 3. In this
connection, we should draw attention to the formal
possibility, existing in theory, of not employing
the notion of a real isobaric nucleon.

For simplicity, we consider the reaction =*
+ p — 27* + n, which occurs in the isotopic state
with total angular momentum T =%, and total
meson angular momentum A = 2. We denote the
momentum of the incident meson in the center-of-
mass system by k; and the momenta of the emitted
mesons by k; and k,. As is known, this reaction
is described by the matrix <ky, k, | T¥/232 | ko>,
whose elements in the total angular momentum
representation are T?I%i(lpl f(k1, ky, k), where
J is the total angular momentum, ! is the orbital
angular momentum of the incident meson, L is
the total and Iy, I, the partial orbital angular
momenta of the radiated mesons (see references
4and5); L=1=x1, |j-,,| =L =<1l +1 The
probability of observing a 7* meson in a final
state with a momentum of absolute magnitude k

is given by the expression
do (ky, kg, 0)
+ ( dky )kn=k}’

§ sin 049 {( E(_’z:i#_))
(1)

where v is the velocity of the incident m meson,
and 6 the angle between the vectors k; and kj;
k; is determined from k, (and conversely) by
the relativistic energy-momentum conservation
law.

We shall be interested in the qualitative com-
parison of the spectra resulting from the individual
partial states, i.e., w1 )(k) We consider part
of the matrix of the process under study T’ = {A
+ B (kiky)?} (0ky). Representing (k;ky)? in an
expansion in Legendre polynomials, we obtain

= { ( A+ %k?kgB) Py (cos By0)

w (k) =

+ L KBy cos 9y (oko).

If the coefficient of P, is very much less than
the coefficient of Py, then T’ ~ A(oky). Applying
a similar argument to the matrix as a whole, we
find that if

/22 /22 f
| TP | < Taiauy |
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for j+1 =1 +1,+2, and if the matrix does not
have singularities, then

TFiLtaay (kay ko ko) = NEPERS R (1,0 (ko) (2)

where N is a normalizing factor and 7(ky) isa
function very weakly dependent on k;, k,. For en-
ergies ~1.3 Bev, m mesons with I <5 take part
in m-N scattering (see the survey article of Gell-
Mann and Watson,® Fig. 1). This gives 4 and 6 for
the maximum L =17+ 1. Taking into account the
expenditure of energy on the production of the ad-
ditional 7 meson, we thus assume (underestimat-
ing somewhat) that the states with 7{ + I3 =4 do
not essentially contribute to the matrix element.
Then, for energies ~ 1.3 Bev, approximation (2)
can be used for the cases in which 1y + 1, = 2.

In the figure are shown the momentum spectra for
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Curve 1~ Statistical theory; Curve 2-L(l,1,) = 2(11);
Curve 3 -L(1,1,) = 2(20), 2(02); Curve 4 —L(l,1,) = 3(30), 3(03).

some partial states and for E; = 1.37 Bev, cal-
culated from approximation (2). The normalization
makes the area of each curve equal to unity. The
spectra corresponding to states with I; =, have
single maxima, and the greater the angular mo-
mentum, the sharper the peak. For Ij # I, the
shape of the spectrum changes with increasing

Al =|1;-1,|, and acquires the character of a
double-humped curve.* The total momentum spec-
trum is formed by the superposition of the partial
spectra (with the interference of the partial states
taken into account) with weights determined by

the specific character of the interaction; the spec-
trum can take on all intermediate shapes, from a
curve with one sharp maximum to a curve with two
characteristic maxima. If it is assumed that the
weight of the orbital angular momentum is due to
one of the mesons, then the total momentum spec-
trum of the 7 mesons, for sufficiently large en-
ergies, will be represented by a double-humped
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curve. A similar result can be expected for the
total momentum spectra of the m mesons in other
reactions mentioned above.

The author thanks M. A. Markov for helpful ad-
vice and A. M. Baldin, A. I. Lebedev, and V. A.
Petrun’kin for discussion of the results.

*This result may be explained by an extreme simplification
of the problem. If the mesons are assumed to be ultra-relativ-
istic and the nucleon is assumed to be at rest, then the law of
conservation of energy gives k, + k, = €, where € is the total
energy minus the mass of the nucleon. In this case

Wy (B) ~ B (e — )% p (), wr ()11 (ory (B) ~ 1R + (e — )*] p (),
where p(k) is the state density function; p(0) = p(€) = 0, and
p(€/2) = pmax. For sufficiently large [, the second probability
has two maxima.
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EXPERIMENTS on 7 -p scattering at high en-
ergies are of great interest for the study of nucleon
structure. In particular, it is possible from the
analysis of such experiments to obtain data on the
distribution of nuclear matter in the proton and
also the value of the mean square of its radius.!



