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Preparation and electrical transport properties of topological
insulator (Bi, ,sb,);Te; thin films
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Abstract; In this paper, ultrathin high quality topological insulator (Bi;—,Sh, ), Te; thin films were prepared on
sapphire substrates by molecular beam epitaxy(MBE) under ultra-high vacuum. The samples with different
Sb contents were characterized by reflection high-energy electron diffraction (RHEED), X-ray diffraction
(XRD), micro confocal laser Raman spectrometer and X-ray photoelectron spectroscopy(XPS), and the best
preparation parameters were obtained. The results show that when the substrate temperature is 460 ‘C and
the flow ratio of Bi to Te is 1 : 16, high quality (Bi;—,Sb,); Te; thin films can be prepared at the Sb tempera-
ture of 350, 360, 370 and 380 °C. The resistivity, Hall coefficient, mobility and carrier concentration of the
samples were measured by Hall effect measurement system. The measurement results show that the carrier
concentration and main carrier types of (Bi,—,Sh,),Te; thin films change with the content of x, and are ac-
companied by the tuning of Fermi level position. With the increase of x, in the doping process from x=0. 53
to x=0. 68, the Fermi level moves down from the conduction band to the band gap, and finally enters the va-
lence band. Most carrier types also change from free electrons to holes. (Bi,—.Sh, ), Te; realizes the transfor-

mation from n-type to p-type.
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