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A compact calibration neutron source is||The primary objective of our work was focused on the investigation of Si(Li)-detectors degradation
highly required for a number of current and| |parameters under long-term irradiation by ¢>*Cf fission products at room and liquid nitrogen
future nuclear and astrophysical experiments.| |temperatures.

An appropriate solution could be considered in
a combination of 4°°Cf radionuclide source Experimental setup

W.h lc.h undergoes a-decay and sp ontat.veo.us Two Si(Li)-detectors produced by PNPI were irradiated
fission, whereas each spontaneous fission . 252 Fi .
. in vacuum chamber by <><Cf fission products during 468
event emits also a number of fast neutrons. . o
With a semiconductor detector such tvpe of == ||and 741 hours, respectively, at room (RT) and liquid
a semiconatctor or su Ype o nitrogen (LN) temperature. The resulted numbers of

solution f:o"’/d c.{etect the fission fragments || the registered fission fragments (FF) and a-particles
and provide a time reference of the neutron were:

emission. However, per'for'm.ance of | s.uch Detector 1 (RT) - 3.4 x 108 FF.
neutron source could be considerably limited 1.5 x 100 a-particles
by the radiation defects created in the '
semiconductor detector during its operation
period by the incoming fission fragments and
a-particles.

||Detector 2 (LN) - 1.0 x 108 FF,
45 x 100 a-particles

Experimental results
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Parameters comparison

Light FF peak Heavy FF peak Border shift, Resource, The border shift was calculated as follows:
shift, keV/FF shift, keV/FF keV/FF FF heavy FF position - 3o.
By the "degradation” of the detector we mean

Detector 1 ] ] ) _ the moment, when a-peak and the left border
-6.1x 107 -3.5x 107 -2.2x107 = 6.1x10° of heavy FF peak is overlapped.
Resource was calculated as E, = aR + b, where
Detector 2 _12 x 105 -5 7 x 10-5 212 x 105 ~ 49 x 108 E, - a-peak position; a, b - border shift
(LN) | | | approximation parameters; R - resource.

» As a result of prolonged irradiation by fission products of 2°2Cf, a| |[1] N.V. Bazlov, et al., A Beta Spectrometer Based on Silicon Detectors,
gradual energy-dependent shift of the energy positions of the fission Instruments and Experimental Techniques, 2018, Vol. 61, No. 3, pp. 323-
fragments bumps towards the lower energies (i.e. the progressing pulse 327
height defect) was observed, which proceeds nearly linear with the| |[2] M.V. Trushin, et al., Degradation of Si-based detectors parameters
irradiation dose. under the alpha-particle irradiation, LXX International conference

» Preliminary results indicate that the investigated detectors can sustain "NUCLEUS - 2020", 11-17 Oct 2020, St. Petersburg.
exposure of up to =~ b-6 x 108 (resource) of fission fragments. [3] M.C. Mukynud, u ap., iameHeHune napameTpos Si(Li)-AeTekTOpos

» The degradation rates of Si(Li)-detectors operated at RT and LN noa Aeucteuem a-dactuy, Open Science 2020, NatyuHa, 18-20 Hosa6ps,
temperature were found to be approximately equal. Higher rates of FF 2020
bumps shift revealed for Detector 2 could be explained by stronger| |[4] Bakhlanov, S. V., et al., (2021). Influence of a-particles irradiation
pulse height defect on the non-irradiated Detector 2 as compared with on the performance and defect levels structure of Al/SiO.,/p-type
that on Detector 1. Further experiments are necessary to clarify this Si surface barrier detector. arXiv:2101.03729.
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