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[Abstract] AYBY'CY" (A= Bi, Sb; B=S, Se; C=1, Br) family belongs to a typical quasi-one dimensional

semiconductor. Due to the peculiar lattice and band structures, they exhibit rich physical properties, such as
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ferroelectricity, piezoelectricity, thermoelectricity and photoconductivity, leading to the potential applications in
solar absorber, photodetector and supercapacitor, which attract wide research interests. Among them,
accompanying with the ferroelectric phase transition, the negative thermal expansion (NTE) behavior was observed
in SbSI. BiSel is isostructural to SbSI, the physical properties at low temperature of BiSel deserve further
investigation. Here, BiSel single crystals with the high quality were prepared by physical vapor transport method.
The electrical transport, vibrational and structural properties were systematically studied through Raman scattering,
photoluminescence (PL) . electrical resistance and x-ray diffraction spectra (XRD) at low temperature. With
decreasing temperature, PL results show that the appearance of exciton levels inside the gap below 60 K. Raman
and XRD measurements demonstrate that the structure of BiSel is stable upon cooling. However, the NTE behavior
is observed in the temperature range of 200~ 300 K. Analogous to SbSI, we attributed the NTE behavior to the
occurrence of antiferroelectric phase transition at 410 K of BiSel. Our work will shed light on the further
VI(‘/V]]

understanding of underlying physics of NTE behavior in AVB system and promote their potential applications

in future zero thermal expansion materials.
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