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between the light and the beam up to several milli-
seconds. The efficiency can also be increased by
means of multiple reflections and by reverse re-
flections of the light back into the trap.

In connection with these problems it is of great
theoretical and experimental interest to investi-
gate the ionization and dissociation of molecules
and molecular ions in intense optical fields. It is
possible that in molecular systems there are vari-
ous effects that can affect atomic interactions be-
cause of perturbations of electron states. For ex-
ample, polarization can cause repulsion of the
atoms or the excitation of vibrational oscillations.
(51 A strong optical field can favor exchange tran-
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A large number of stars with secondary 7* me-
sons was recorded in a study of the production of
- mesons by mesons in a nuclear emulsion bom-
barded by 250—300 MeV 7~ mesons[!J). One of
the causes of these events is the formation of an
additional meson on individual nucleons in com-
plex nuclei, in accordance with the reaction

a4 p—at+a 4 n, (1)
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in which a secondary negative meson is absorbed
in the same nucleus, or else charge exchange in
the same nucleus of one of the 7° mesons from
the reaction

4 p—n® 4 a4 n. (2)

However, other processes are also possible, and
they can result in the formation of a 7’ meson fol-
lowing a collision between a 7~ meson and a nu-
cleus. These are double charge exchange proc-
esses in accordance with the scheme

4 p—>a’+n
a4 p—ont-tn (3)
or
4 (2p) — 1t + (2n). (4)

The difficulties in separating the effects from
reactions (3) and (4) are apparently the main rea-
son why they have not been investigated. However,
an investigation of double charge exchange of
mesons is of interest, since this can yield addi-
tional information on the interaction between
charged and neutral mesons with nucleons in
complex nuclei. In addition, great interest is
attached at the present time to the possibility of
using double charge exchange for the production
of new light nuclei 2],

Using the experimental material accumulated
in the study of the production of mesons by me-
sons, it is possible to attempt to separate the
hitherto unobserved processes (3) and (4). How-
ever, it is necessary to verify first that the sec-
ondary 7° mesons occur also at energies that are
considerably lower than the meson production
threshold. In this case the 7° mesons can be pro-
duced only in a double charge exchange process,
and consequently reactions (3) and (4) can be ob-
served in such an experiment in pure form.

Such an experiment was performed with the
synchrotron of the Nuclear Problems Laboratory
of the Joint Institute for Nuclear Research. A
charge-symmetrical process was investigated.

A pellicle stack measuring 10x10x2 cm was ir-
radiated in an 80-MeV r'-meson beam. The 7"
mesons were stopped in the emulsion after trav-
eling through 7.5 cm. The irradiation density was
1.2 x 10° mesons per square meter.

The stopped 7~ mesons were identified in the
developed emulsions by the characteristic o stars.
Prongless stopped mesons were not registered.
The tracks of the registered 7~ mesons were con-
tinued in the stack to the stars produced in the
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emulsion. A total of 31 stars with primary tracks
were found by scanning 15 pellicles. None of the
primary tracks in these stars differed in ioniza-
tion density (within 10 per cent) and in direction
(within £ 3°) from the tracks of the beam 7* me-
sons. These events cannot be attributed to an ad-
mixture of 77 mesons in the beam.

All the registered events were in the energy
interval 30—80 MeV. Not a single event was ob-
tained in the 0—30 MeV primary 7*-meson energy
interval.

We have thus registered in this work the proc-
ess of double charge exchange on emulsion nuclei
(Z =21).

The cross section for double charge exchange
of 7 mesons (with allowance for the geometrical
correction for the probability of registration of 7~
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IN view of the 1mportance of the experimental
discovery of the (ev) (ev) interaction, the exist-
ence of which is predicted by the Feynman—
Gell-Mann scheme [1], it seems useful to note the
strong spin dependence of the cross sections for
v+e and v+e scattering. The cross sections for
the scattering of neutrinos and antineutrinos by a
polarized electron are respectively:

Gve = 2600% (1 + M)/(1 + 20) =60 (1 + 1), 0>1,
o =g o0 {(1 — ) + A (U ) (U~ )

—ro (T = et +n, 0>t

THE EDITOR

mesons in the stack and the correction for prong-
less stopping) is (4+1) x 1072 ¢cm? in the energy
interval 30—80 MeV.

The authors are grateful to Prof. V. P. Dzhele-
pov for a discussion of the results of the work and
to V. I. Petrukhin for help with irradiation of the
pellicle stacks.
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where o) = 2G?’m?%/7 = 8.4 X 10™ cm?, w = E/m,
E is the neutrino (antineutrino) energy in the lab-
oratory system, m is the electron mass, and A is
the polarization of the electron in the direction of
the neutrino (antineutrino) beam. It is possible
that the indicated fact could be used in neutrino
scattering on polarized iron in order to separate
the effects of v(v) + e scattering from the back-
ground.
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