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This work will demonstrate the operation of a model of compact neutron calibration source. Compact neutron
calibration source is highly needed for calibration and response function determination of WIMP-oriented
dark matter detectors and electron antineutrino detectors. This could be done with neutron calibration source
with either known neutron energy spectrum, or by time-of-flight (ToF) neutron energy reconstruction.
Suggested neutron calibration source is based on Californium-252 radionuclide which undergoes spontaneous
fission producing neutrons with a continuous spectrum and a semiconductor detector. The latter upon regis-
tration of fission fragments signal provides a time reference of the moment of neutron creation.

For registration of the fission fragments signal we used a silicon semiconductor detector with thin entrance
window. Performed investigations have proved that such a detector may withstand exposure of up to 109
of fission fragments before the critical degradation of its operating parameters occurs [1]. The spectra of
neutrons and y-quanta produced during the spontaneous fission of 252Cf nuclei were recorded with help of
PMMA scintillator equipped with photomultipliers of type 97. The scintillator represents a cylinder with a
wall thickness of 7 cm and an internal diameter of 13 cm. In the center of scintillator cylinder a 252Cf source
and a semiconductor detector were placed.

These two registration channels for neutrons and fission fragments, respectively, operates in the coincidence
mode in order to establish the correlation between the fission fragments and neutron / y-quanta signals, which,
in turn, can be separated by accounting the delay time of the neutron arrival. Therefore, the possibility of us-
ing a combination of the semiconductor detector and 252Cf radionuclide as a compact neutron calibration
source will be demonstrated.
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