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The scanning tunneling spectra of Hg,,,Cd,,;Te and the model
interpretation
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(1. Department of Physics, Shanghai University, Shanghai 200444, China;

2. National Laboratory for Microstructures, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China)

Abstract: The cross-sectional scanning tunneling microscopy (XSTM) technique was used to study the cleaved surface
of Hg, ,,Cd, ,,Te grown by molecular beam epitaxy. Scanning tunnel spectroscopy (STS)’s measurements show that the
width of zero current plateau (the apparent tunneling gap) of current-voltage (I/V) spectra is about 130% larger than the
practical band gap of the material, implying the existence of obvious tip-induced band bending (TIBB) effect with the
measurement. Based on the 3D TIBB model, the STS data can however be interpreted and the calculated 7/V spectra are
in good agreement with the measurement. Nevertheless, certain deviation appears for those 7/} data which were ac-
quired with a large imaging bias. This is because the current TIBB model does not take into account the transport mecha-
nism of the material itself, for which the band-to-band tunneling, trap assisted tunneling etc. could be non-negligible
factors for the tunneling.
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Fig.1 The STM image and STS data of Hg,,,Cd,,,Te (a) A STM im-

age of Hg, ,,Cd,,,Te; (b) Typical STS data by the I~V measurement
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Fig.2  The energy band diagram of tunneling and calculation of the po-
tential of tip—induced band bending (TIBB). (a) and (b) are energy
band diagrams for the positive and negative sample biases, respectively.
E, ¢ and E, , represent the Fermi levels of sample and tip, respectively;
(¢) The blue lines are the calculated variation of surface potential of
HgCdTe with the sample bias by TIBB model. The dashed line desig-
nates the variation of Fermi level of tip, whose intercrosses with the blue
lines define the onsets of tunneling current and their distance as desig-

nated by the horizontal arrow predicts the apparent band gap measured
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Table 1 Main parameters for the calculation with the

TIBB model
HR/eV 0.27
FFR—FE il HE B /nm 0. 66
B2 fem™ 1.5x10'*
HL AT 800 0.002 4
s R AT RE 0.1
TS AR 0.55
RSB E em eV 1x10"
TR MRE eV 4.6
Ffh eV 0.093
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Fig.3  The comparison of the calculation (red dotted line) with four
experimental /-V spectra (black solid lines) measured under the imag-

ing bias of 0.32 V.
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