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Clarification of a role of different neutron generation
mechanisms remains to be one of the urgent problems in the
studies of pulsed - high current - discharges. Assuming the
beam-target mechanism, this problem is closely related with
the charged particle acceleration. In the presence of high
power deuteron beams the neutron radiation parameters are
determined, to a considerable degree, by the parameters of a
target.

The results of studying neutron radiation in a plasma
focus discharge, at the flat geometry of electrodes, under
non-traditional experimental conditions are given in this
paper. Argon with different content of deuterium was used as
the main working medium. The integral neutron yield was
measured with an activation detector, neutron source
localization was determined by combination of a time-of-
flight analysis with the careful collimation of a neutron
temporal detector (photoelectron multiplier + scintillator).
It has been found out that the main fraction of a neutron
yield at high percent content of deuterium, belongs to a
near-anode zone. With reduction in the deuterium content in
the chamber volume, the facility makes transition to the so-
called "current sheath run-away mode", when the compression
of a current occurs without production of a dense pinch.
Nevertheless, the neutron radiation is continued to be
measured at the level ~107-108 n/pulse. It has been shown
that the discharge system cathode is a neutron source under
these conditions. In a limiting case, when the discharge
takes place in pure Ar (at the preliminary saturation of the
design elements with deuterium), the neutron yields >107

n/pulse are produced. Formation of deuteron beams bombarding
the deuterium atoms absorbed in the cathode is related with
near-electrode processes in the contact zone between "the
current-plasma sheath and the anode. In this case, the
acceleration of the anode material ions and that of the
deuterium absorbed in it occur. The deuteron beams parameters
are estimated and the possible mechanisms of ion acceleration
are discussed.
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