
Α. Α. Stepanyan. The Object Cygnus X-3 as a Gener-
ator of Superhigh-Energy Gamma Quanta. The results
of observations of the gamma-quantum fluxes from the
x-ray source Cyg X-3 are compared with the results of
similar observations of the pulsars PSR 0833-45 and
NP 0532.

Spark-chamber observations of the pulsar PSR 0833-45
in the Vela Nebula on the SAS-2 satellite113 indicated
that the gamma radiation with energy >35 MeV pulsates
with the period of the pulsar and has two peaks. To all
appearances, the gamma spectrum matches the spec-
trum formed on the decay of ττο mesons.

Registration of Cerenkov extensive air shower
bursts1*3 for the same object in the range of superhigh-
energy γ quanta (>3 · 10u eV) indicated that the radiation
pulsates with the period of the pulsar and has one peak.
The peak width is somewhat smaller in the superhigh-
energy y-quantum radiation as compared to the 108-eV
range.

Data have also been obtained on the emission of γ
quanta with energies >109 eV from PSR 0833.a2 As-
suming that the radiation is isotropic, the integral radi-
ated powers of the γ quanta with energies >35 MeV,
>100 MeV, >1 BeV, and >3 · 10u eV are 3.3 · 1038,
1.4· 1038, 4.5· 1038, and 3.1 · 1032 kV/sec, respectively.

SAS-2 also obtained data on the radiation of gamma
quanta from the pulsar NP 0532 with energies £>35
MeV and Ε > 100 MeV. c*] Values of the pulsating flux of
gamma quanta with energies greater than 400 MeV have
been obtained on balloons with gas-type Cerenkov detec-
tors. t 5 3 The flux of gamma quanta with energies > 8 · 1011

eV from NP 0532 was registered with ground instru-
ments that registered Cerenkov bursts.t e ] Just as in
the case of PSR 0833, the width of the time peak in the
radiation of the superhigh-energy gamma quanta is a
small fraction of the peak width for E> 35 MeV. On the
other hand, two peaks are observed for £>35 MeV and
only one for E> 8 · 10" eV. The integral powers of the
gamma radiation at >35 MeV, >100 MeV, >400 MeV,
and > 8 · 10" eV are 2 · ΙΟ39, 8·1038, 1.2-1038, and
1.6· 1033 kV/sec, respectively. A Soviet group (MIFI)
has observed the gamma fluxes with energies >40 MeV
from the x-ray source Cyg X-3.C73 Observations of this
source in the superhigh-energy range (> 2 · 1012 eV) were
started in 1972 at the USSR Academy of Sciences
Crimean Astrophysical Observatory using a Cerenkov
burst detector (see, for example, m) (Fig. 1).

In contrast to the pulsars in Vela and in the Crab
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Nebula, the nature of the object Cyg X-3 is not quite
clear. We know that the x-ray emission of Cyg X-3 is
modulated with a period of 4.8 hr. Analysis of the ob-
servational dataC83 indicated that the gamma radiation
pulsates with the same 0.199682-day period.

Intensity variations with a period of 4.8 hr are also
clearly seen in the measurements of γ quanta with en-
ergies >40 MeV.t9] As in the case of the pulsars PSR
0833 and NP 0532, the width of the time peak in the
gamma radiation with energies >4 · 10' eV is several
times wider than that for E>2· 1012 eV. The integral
radiated powers for these energies are 3 · 10u and 1.8
• 10ss kV/sec. Here, as everywhere above, we refer to
the period-averaged number of radiated quanta. The
distance to the object Cyg X-3 is approximately 11 kilo-
parsecs. Figure 2 shows the gamma spectra of the
pulsars PSR 0833 and NP 0532 and the object Cyg X-3.
Energy in electron volts is plotted as the abscissa, and
the radiated power in quanta per second as the ordinate.

The similarity of the spectra suggests that the γ
quanta are formed by the same mechanism, namely by
the interaction of the nuclear cosmic-ray component
with matter via the formation of rr° mesons. The only
differences between the objects are in the power of their
γ radiation.

Since only part of the energy goes into the γ quanta in
the interaction with matter, this implies that the total
power going into the formation of the cosmic rays is
greater than the power released by the other forms of
radiation.

It is difficult at this time to draw any definite conclu-
sions as to the nature of Cyg X-3. To all appearances,
however, the principal processes in this object involve
high-energy particles. They are presumably important
both in the Crab Nebula and in the nebula in Vela. It
seems to us, therefore, that research in the area of
superhigh-energy γ quanta may play an important role
in study of the cosmic-ray generating mechanisms and
the processes that take place in these objects.
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S. K. Esin. Status of Work at the Los Alamos Meson
Factories. The paper sets forth the basic results of stud-
ies carried out during a prolonged shutdown of the heavy-
current LAMPF linear accelerator with the object of in-
creasing the intensity of the accelerated beam. The
12-mA current-pulse proton injector is reliable enough
to maintain average linear-accelerator currents up to
400 μΑ. To control the undesirable effects of transients
in the resonators at high beam currents, the pulse front
of the injected proton beam is regulated between 3 and
100 μβεο. Good results have been obtained from the use
of leading correction for resonator loading by the beam.
The positions of elements in the accelerating and focus-
ing section have been adjusted geodesically, and mea-
sures have been taken to match the longitudinal accep-
tances of the resonators. Amplitude and phase adjust-
ments in the resonators have been automated. Simul-
taneous acceleration of 100-μΑ medium proton currents
and 3-μΑ negative-hydrogen currents is now a working
mode. A 165-μΑ proton current has been accelerated
for 30 sec. By September 1976, the accelerator had
delivered 6 ·105 μΑ-hr. The beam had been used for
60 experiments. In 1976-1977, regular work is being
started on a magnetic spectrometer with high momentum
resolution (design Δρ/ρ =2 · 10"5, attained as of this date
Δρ/ρ =10"4), four meson channels, external proton and

Ν. K. Abrosimov. Plans for the Leningrad Institute
of Nuclear Physics Accelerator Complex and Research
on It. The universal accelerator complex of the Lenin-
grad Institute of Nuclear Physics (LJYaF) was designed
to accelerate protons to an energy of 3 GeV and nuclei
of all elements up to uranium in the range of energies
from 2 to 1200 MeV/A. The complex includes a fast
proton-ion synchrotron with strong focusing and a repeti-
tion frequency of 10 Hz and two injector accelerators:
a heavy-ion synchrotron built around the existing LIYaF
synchrocyclotron and a 20 MeV/A linear proton and
light-nucleus accelerator.

The heavy-ion synchrocyclotron is also used simul-
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high-energy-neutron beams, biomedical, radiochemical,
and neutron complexes, and a complex for study of radi-
ation damage and production of isotopes in the neutrino-
experiment zone. The paper sets forth the basic prob-
lems and the program of the studies involved in the
stepped increase of the accelerator's intensity to 300-
400 μΑ, and later to the target value of 1 mA.

The program and state of work on the design of spe-
cialized accelerator installations for medical purposes
and materials studies are described.
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taneously as an independent ~ 10 MeV/A heavy-ion ac-
celerator.

The basic parameters of the accelerators in the com-
plex are presented, and the expected beam intensities
are given.

The basic areas of physical research on the beams
of the accelerator complex are listed; they include nu-
clear physics, elementary-particle physics, biology,
radiation medicine, and applied studies.
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