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Valence fluctuations and volumetric functions in samarium monosulfide SmS
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Using series of single crystals of Sm1-xRxS (R=Ca, Y, Ce, Pr, Nd), we
investigated the correlation between valence fluctuation and volume of SmS, and obtained the
following results: (1) The electric field-induced insulator-metal transition at liquid nitrogen
temperature is not accompanied by a volume change. (2) In Sml-xCaxS, even if it becomes metallic due

to dielectric breakdown caused by an electric field, the reflectivity in the infrared-ultraviolet
region does not show a large-scale spectrum change that characterizes valence transition caused by
pressure or element substitution. The present results suggest that the electric field-induced
metallic phase is different from the metallic phase that appears due to valence transition.
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