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THE POSSIBLE IDENTIFICATION OF 1::- ANTIHYPERONS IN EMULSION
N. I. PETUKHOVA
Joint Institute for Nuclear Research
Submitted to JETP editor June 4, 1957
J. Exptl. Theoret. Phys. (U.S.S.R.) 33, 553-554 (August, 1957)
IN studies of the interaction of K-mesons with nuclei 1 it was established that m ( ~-) - m ( ~+) = ( 15.9
± 2.5) me. This mass difference may be used to identify the antihyperon
which is expected to decay
by ~- -n + 1T+. From the mass difference between ~- and ~+it follows that the 1r+-mesons in ~-and
~+decay should have different energy and different range in emulsion (10.1 and 9.1 em respectively). The
1r-meson energies were calculated from the data of Shapiro. 2 The ranges are taken from the curves of
Baroni et al. 3
The ionization straggling of ranges in this energy-region is about 1 per cent. A 1r-meson range of
10 em can be measured to an accuracy of 1.5 per cent. The expected difference in 1r-meson ranges is
10 per cent. These numbers show that identification of aT- antihyperon is possible if the decay occurs
at rest and if the 1r+-meson stops in the emulsion. In order to make sure that the decay was at rest, one
should look for cases in which the 1r+-meson comes out backward in relation to the direction of the
primary.
I thank M. I. Podgoretskii for criticism of this work.
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STATISTICAL TREATMENT OF ELEMENTARY PARTICLE STRUCTURE
L.A.KURTENKOV
Submitted to JETP editor September 6, 1956
J. Exptl. Theoret. Phys. (U.S.S.R.), 33, 554-555 (August, 1957)
IN present-day quantum field theory, every charge interacts with a field of elementary particles in its
neighborhood. For electric charge the particles are photons or pseudophotons, for nucleonic charge they
are mesons, and so on. The problem of elementary particle structure is intimately connected with these
fields. The question arises, whether these fields may exhibit some of the properties of ordinary particles,
particularly the statistical properties.
We consider an elementary particle as a cloud of virtual particles obeying canonical statistics. The
distribution of pseudophotons (with energy € = ti w) is given by
(1)

For black-body radiation a = 0, but in general a ::/ 0. The uncertainty principle connects the energy of
a virtual particle with its duration t and its distance R from the center as follows,
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Here c is the light-velocity and p is a factor of order unity. In other words, the uncertainty principle
protects us from any contradiction with energy-conservation, if we suppose that a virtual particle moving
with velocity "' c and having energy € = ti w can be observed at distances ranging from zero to R "' tic/€.

