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Bulk Bi is a prototype semimetal. The possible existence of its semiconductor phase in thin film has attracted lots of attentions both theoretically and experimentally, yet is still a controversial issue [1-4]. In this work, the conductance and Hall coefficient of a series of single crystalline bismuth films epitaxially grown on BaF2(111) were measured as a function of film thickness and temperature, and the semimetal to semiconductor transition was clearly observed. The transport behavior in Bi film can be well explained by considering the coexistence of a metallic surface state and a semiconductor film. 
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