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Thickness-dependent magnetoresistance effects in InSb films

ZHANG Yu-Hui'?, SONG Zhi-Yong™®, CHEN Ping-Ping’, LIN Tie’, TIAN Feng', KANG Ting-Ting"*
(1. School of Materials Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;

51

2. National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
3. Key Laboratory of Polar Materials and Devices, Ministry of Education,
East China Normal University, Shanghai, 200062, China)

Abstract; We experimentally investigated the thickness-dependent magnetoresistance properties of InSb
films in the temperature range of 12 ~300 K. The samples were grown on semi-insulating GaAs (100)
substrates by molecular beam epitaxy (MBE). It was observed that the thick InSb only can show the
semi-classical B> dependence magnetoresistance resulted from the Lorentz deflection of carriers. At the
same time, we found that weak antilocalization (WAL) effect can be much enhanced by reducing the
sample’ s thickness ( with the thickness ~0.1 wm). The thin sample’ s WAL magnetoresistance plot
can be well fitted by Hikan-Larkin-Nagaoka (HLN) model, which demonstrates that the obseved WAL
effect for thin InSb is with a 2-dimension character, which can be associated with the surface/interface
states of InSb.
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(b) mobility u, (c) 2-D density n vs. temperature T for
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