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The Effects of Growth Temperature on the Position and
Magnetic Properties of Cr in Bi,Se;
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Abstract This paper reports the preparation of chromium (Cr) - doped Bismuth Selenide (Cr-Bi,Se;) thin
films by Molecular Beam Epitaxy (MBE). Cr-Bi,Se; was tested by Reflective High Energy Electron Diffraction
(RHEED), X-ray diffraction (XRD) and electromagnetic transport system. The experimental results show that most
Cr atoms enter Bi,Se; and replace Bi site to form Cry at low growth temperatures; At higher temperatures, a
significant part of Cr atoms enter the van der Waals gap forming interlayer Cr;,, which leads to different magnetic
properties of Cr- Bi,Se;. Therefore, we can adjust the Cr doping position by controlling the growth temperature to
obtain a better effect.
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Fig. 1 XRD analysis. (a) and (b) XRD patterns of Cr- Bi,Se; grown at different temperatures, (c) and (d) enlarged view of Bi,Se; peak,

(e) lattice constant changes in the A and C directions of Cr- Bi,Se; at different growth temperatures, (f) three main defects in Cr-
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Fig. 2 Growth. (a) RHEED images of substrate and Cr- Bi,Se; (b) and (c) the oscillation period when different Cr doping concentra-

tions are grown at 370°C and 420 °C according to RHEED, (d) comparison of the growth rates of Cr- Bi,Se; calculated and ex-

perimental at 370°C and 420°C
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Fig. 3 magnetic transport measurement. (a) schematic diagram of transport measurement devices, (b) and (c) R,, at different tempera-

tures and H, derived from R, (d) according to the 7, of Cr-Bi,Se; obtained at the growth temperature of 370°Cand

420°C and the corresponding relationship of T, at the two growth temperatures
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