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ment is the influence of geological conditions (elec-
trical conductivity ), which as geophysical experi-
ence has shown can alter the amplitude of a mag-
netic disturbance at a recording station by several
magnitudes.

The enhancement of the measured magnetic dis-
turbance over the maximum amplitude predicted by
the magnetostatic model forces one to seek a differ-
ent concept of the propagation of the disturbance.
Ya. A. Al’pert has suggested that a disturbance
propagates in the space between two conductive
layers, i.e., the ionosphere and earth. The dis-
turbance therefore is only slightly weakened with
distance. It travels from the explosion point to
this spherical layer in the form of a magnetohydro-
dynamic wave in the ionosphere and is propagated
along magnetic field lines with slight absorption.

The author is grateful to Ya. A. Al’pert, V. L.
Ginzburg, A. S. Kompaneets, M. A. Leontovich,
and D. A. Frank-Kamenetskii for discussions of
this article.
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UP till now all experimental investigations in
testing the principle of charge invariance in the
formation process of m mesons were carried out
by comparing two charges of coupled reactions,
the cross sections of which have to be in a given
relation while preserving the full isotopic spin.
This refers to the reactions p+p —d+ " and
n+p—d+ 7', which were investigated at 400 and
600 Mev, and also to the reactions p+d—t+ 7*
and p+d— He3 + 7%, which were compared at
340,5 450,% and 600 Mev."
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However, a more direct method of checking the
principle of charge invariance, which is free from
any systematic errors, consists of establishing
the degree of forbidenness as a consequence of the
preservation of the isotopic spin in the process of
meson formation. Thus, for instance, forbidenness
due 3to this principle should take place in the reac-
tion

d -+ d—n® 4+ He4, (1)

By this process it is also possible to check the hy-
pothesis, advanced by Baldin,? of the existence of
the isotopically scalar 7° mesons, to eliminate the
contradiction between the data covering the photo-
production of 7 mesons near threshold and the
Panofsky relation.

A description follows here of the first data of
the reaction (1), obtained in the synchrocyclotron
of the Joint Institute for Nuclear Research at 400
Mev deuteron energy. The measurements were
made with an extracted beam of deuterons having
an intensity of about 3 x 101% sec™!. . The second-
ary charged particles formed in the targets of
heavy polyethylene and carbon were separated by
a brass collimator placed at an angle of 5.6° to
the deuteron beam, were deflected by a magnetic
field at an angle of 27°, and passed through a steel
collimator in the shielding concrete wall. They
were then recorded by a telescope consisting of
six scintillator counters. The identification of
the charged particles knocked out of the target
was carried out by effective momentum, specific
ionization, and range. The separation of particles
with a given momentum was carried out with the
aid of an electromagnet, the poles of which had
been given a special shape to improve resolving
power. The separation of the particles with re-
gard to the extent of the specific ionization was
made independently in each of the five telescope
counters. This method!® made it possible to sepa-
rate reliably the rare processes of the emission
of particles with a high degree of ionization against
the background of the extraneous radiation of
lower ionization. The particle range was deter-
mined by retarding filters, which were arranged
before the fifth and the sixth telescope counter,
the latter being connected in anticoincidence with
the first five so as to separate the particles in the
given range interval. In the first five telescope
counters scintillators were used with foils 0.5 mm
thick, which enabled the recording of the « par-
ticles starting with 60 Mev energy. The discrimi-
nator scale was calibrated in a beam of « particles
at 800, 700, 460, and 370 Mev. The general control
of the apparatus and the calibration of the electro-
magnet scale were carried out by recording the He®
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nuclei originating from the reaction d + d — Hed + n.

The o -particle yield from heavy polyethylene
and carbon with an effective momentum 635 Mev/c,
corresponding to the « particles of reaction (1),
was measured under an angle of 5.6° in the labora-
tory system, to which an isotropic angle [§ =a
x cos ™1 (1/\/3_ )] corresponds approximately in the
c.m.s. The absolute cross sections were deter-
mined under the same conditions, by recording
the deuterons from the reaction p +p —d + 7°,
the cross section of which is well known!! at pres-
ent. The results of the first measurements have
shown that, with a reliability of 90%, the total cross
section of reaction (1) is

o (d -+ d—> =%+ Het) < 1-16781 cm?

The estimate obtained proves that the cross sec-
tion of reaction (1) surpasses only a few times the
cross section of the electromagnetic process

d +d — vy + He!, which according to the data of
the reverse reaction!? v + He* —d + d amounts

to about 10~%, whereas in the absence of forbiden-
ness in reaction (1) the cross sections of these two
processes may differ by a factor of 102

Since, under the conditions of the given experi-
ments, the o particles resulting from the reac-
tion d +d— 7) + He*, in which the formation of
the isotopically scalar ¥ -meson takes place may
also be recorded, the estimate of the total cross
section received for reaction (1) may be looked
upon as an indication that isotopically scalar 0
mesons are not present in large quantities in the
(135212) Mev interval.

We also measured the differential cross sec-
tion of the reaction d + d — He3 + n for the angle
5.6° in the laboratory system, and found it to be
equal, in the center-of-mass system, to

d . R
75 (15.5%) = (3.8£0.5)-107* cm?®/sr.
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'-.['AMM1 has recently developed a model for the
interaction of fast nucleons with large impact
parameters, according to which the interaction
is due to the exchange of one 7 meson, whereby
one or both nucleons are excited to an isobaric
state which subsequently decays.

Together with the excitation of the isobar (3%,
3/2) (which we shall denote by the symbol X in
the following), an interaction with the isotopic
spin Y, is also possible. The latter can be inter-
preted as the excitation of the second isobaric
level of the nucleon.? This second isobar (which
we denote by the symbol Y) can decay according
to the following schemes:

1) Y—N 4, w, = 0,324,
2) Y - X 4=, w, = 0,418;
3) YN+ 2=, w3 =1-—w0; —w, =0,258.

The probabilities, w, for these decays can be es-
timated by the statistical weights, assigning to the
isobar Y the mass 1.64 Mpycl, the isotopic spin
Y, and linear dimensions of the order h/uc. We



