states: V72, v=', v®, and V'! (see Fig. a). Owing
to the Coulomb interaction, the negatively charged
vgcancies in n-Si are apparently captured by ionized -2 ~2
D*! donors, and V'! in p-type material are captured —_

by ionized acceptors AT, in which case the Fermi
level in n- and p-type silicon should tend to the

center of the forbidden band. Since the donors in — —_—
germanium make up VD complexes, and the acceptors 0 0
of group IITI do not take part in defect formation, —_—
it can be assumed that a vacancy in Ge has only sl
three charge states: V=%, V~!, and V° (see Fig. b). i b
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We present in this article the result of a search for baryon resonances in
the mass interval M_ < MN' < M + M_, decaying in accordance with the scheme
N' > p + v. n n b

The possible existence of a new nucleon state in this mass region was con-
sidered in [1, 2]. The prediction in [1] was based on the choice of a unitary
multiplet for the resonance Z(1475). Under the condition that it is a member
of a unitary octet containing the resonances E(1630), A{(1330), and N', the Gell-
Mann-Okubo formula was used to determine the mass of N'. The value of the mass
of N' was refined with the aid of experimental data on wN scattering. It was
shown that the most probable value of the mass of N' lies below the 7N thresh-
0old. In [2] the prediction was based on the nucleon-meson model of the shell
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y———————————— type. An isobar with mass M = 1040

MeV and quantum numbers IP = 1/2% was

predicted.

The experiment was based on an
analysis of 6000 two-prong stars with
two and more Yy quanta, observed after
scanning 230,000 photographs obtained
with the meter propane bubble chamber

— i; At 2 of the Joint Institute for Nuclear Re-
M(py), CeV search [3]. The chamber was exposed
in the beam of 7~ mesons with momentum
Distribution of events of the type 5 GeV/c [4] from the JINR proton

™p > 7w p + (2, 3)Yy with respect synchrotron.
to the effective mass of the py
system. The events selected for the study

were of the type np - 77p + (2, 3)v,

satisfying the followlng conditions:
1) The protons were identified by ionization and stopping in the chamber; the
proton momenta did not exceed 900 MeV/c. 2) The track lengths of the secondary
charged particles of the star were not smaller than 2 c¢m, and the momenta of
these particles were measured with accuracy not worse than 30%. 3) The Y quanta
belonged to the investigated interaction and had momenta larger than 30 MeV/c;
the measurement accuracy was not worse than 25%. U4) The angles between two Y
quanta were not smaller than 2°.

These conditions were introduced in order to ensure reliable identifica-
tion and homogeneous selection of events, and to discard secondary Yy quanta re-
sulting from bremsstrahlung of an electron-positron pair located closer to the
interaction.

Application of these criteria left us with 233 events of the type
m™p + mp2y and 36 events T p + ®p3y. The figure shows the distribution with
respect to the effective mass M(py) for these events (574 combinations). In
the mass region 940 - 1080 MeV, and also in other regions, no statistically
confirmed excess of the number of events above the background curve was ob-
served.

The background curve 1ls the sum of the Mi(py) distributions calculated for

reactions making the main contribution to the total cross section of the proc-
ess m°p + mp + "neutral particle" [5 - 8]:

ap - r7p + (1,2, 3, 4)n°, (1)
- pp~ +(0,1,2)m°, (2)
- A*(1236) 7 + (0,1)m°. (3)

The Mi(py) distributions and the efficiency of registration of the reac-

tions (1) - (3) were calculated by the Monte-Carlo method with allowance for
the angular distribution of the baryons in the cms of the primary interaction,
the probability of y-quantum registration in the chamber, and the event selec-
tion criteria, in analogy with [9].

The Mi(py) distributions were included in the summary background curve

with a welght proportional to the cross section and to the efficiency of regis-
tration of the i-th channel. The cross sections of the reactions (1) - (3),
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with the exception of channels with formation of one n° mesonl), were deter-
mined by starting from the different cross sections of the corresponding (with
respect to multiplieity) reactions with charged pions and statistical isospin
coefficients [10].

To estimate the upper limit of the production cross section of the pre-
dicted resonance, the experimental spectrum was approximated by a sum of a back-
ground curve and a Gaussian curve. The unknown parameters were the relative
contribution of the resonance N and its mass. The width of the Gaussian dis-
tribution was fixed and amounted to 16 MeV (the experimental resolution in the
given mass interval). The value obtained for the contribution of the resonance
N' turned out to be close to zero. At the 90% confidence level, the number of
N' > p + v decays is less than 1.7% of the total number of events in thespec-
trum, corresponding to 10 events.

To determine the cross section for the productlon of the resonance N', we
used the total cross section of_the reaction 7™ p - 7 p + "neutral particles,"
which amounts to 3860 * 160 ub2) at P - =5 GeV/c. At the 90% confidence level,

the upper limit of the cross section for the production of the resonance N',
o(np = N'(N' + py)r~ + kr®, k > 1), is equal to 70 ub.

We are grateful to Ya.Ya. Azimov for initiating the experiment, to the
Laboratory for Computational Techniques and Automation for measuring the events,
and to the members of the laboratory of our group for scanning the photographs
and processing the events.
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Theoretical and experimental investigations carried out recently have led
to considerable progress in the study of plasma transport in stellarators. 1In

N 1)'I‘he cross sections of the reactions 77p =+ = “pw®, w” p *pp~, and T p >
AT(1236)7™ at 5 GeV/c were obtained by interpolating the data for M GeV/c
[6 - 7] and 6 GeV/c [111].

2)This quantity was determined from the data of [7, 11, 127.
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