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Growth and Characterization of LilnSe, Crystal for Neutron Detection

ZHANG Zheren', ZHU Menghua'?, XU Yadong'?
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of Materials Science and Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: LilnSe, crystals are a new type of semiconductor neutron detection material that can detect thermal neutrons at
room temperature. In this paper, we synthesized a large number of high purity LilnSe, polycrystals by a low temperature
synthesis method, and obtained high quality red LilnSe, crystals by improving the growth process. The growth quality of
the crystal was characterized by studying the transmittance and inclusion equality of the crystal, and the possibility of
neutron detection was also studied by testing the response of the crystal to o particles. The results show that the infrared
transmittance of the crystal is 75%, the width of the band gap is 2.3 eV, the density of the inclusion phase is 2 900/cm?,
and the size of the inclusion phase is approximately 1~10 wm. The measured resistivity is approximately 5x10" Q c¢m, and
the energy resolution for o particles is 55%.
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Fig.1 LilnSe, polycrystal: (a) red polycrystal, (b) yellow polycrystal, (c) two kinds of polycrystalline powder
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2 LilnSe, :(a) ,(b)
Fig.2 Red LilnSe,crystal: (a) before treatment, (b) after cutting treatment
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Fig.3 XRD patterns of the LilnSe, crystal Se 5 Se
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Fig.4 LilnSe, crystal: (a) infrared transmission spectra at different positions, (b) UV-Vis-NIR infrared transmission spectra and the
Tauc plot of (ahv)? vs hv
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Fig5 LilnSe, crystal: (a) the IR images of the LilnSe, crystal, (b) the size distribution of microscale inclusions in the wafers of LilnSe,
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Fig.6 LilnSe, crystal: (a) I-V curve of LilnSe,, (b) resistance of LilnSe, wafers with different positions
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Hecht LilnSe, (7).

Fig.7 LilnSe, crystal: (a) alpha particle pulse height spectra of LilnSe, as a function of bias voltage, (b) LilnSe, electron
mobility-lifetime product (ur). through single carrier Hecht equation fitting
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