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Doping and solid solution in SnS: introduction of cations using metals with low
melting point as a reaction field
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In this study, we demonstrated to obtain the n-type conduction of SnS and to
control the bandgap using (Ge,Sn)S solid solution by controlling the chemical potential in liquid
phase containing Sn in equilibrium with SnS. In the former case, the change of conduction type from

p to n was observed at the Sb composition of 0.02 mol% in the SnS crystal. As we planned in this
study, n-type conduction was confirmed for the first time in cation doping of SnS by realizing a
chemical potential environment different from the conventional one. On the other hand, the addition
of Bi as a fourth element to the system results the equilibrium of (Ge,Sn)S solid solution with
liquid phase. The solid solution crystals with a controlled band gap were obtained by evaporation
based on the equilibrium.
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