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Fig. 1. The longitudinal (left scale) and transverse re-

sistance (right scale) at 1.5 K.
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2 X SAH #k% AT 23T AL R J5 5 21 i A2 1h h 2
Fig. 2. Remove the background resistance from SdH oscil-

lations.

WRIFEHEAKW Fr = 2Fp/(hw.) K Ep =
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N, B A E A E T v /B AT A
BEIRRE = hn/e = 53.758, M5 E] Tk
n = 1.3 x 10 m=2. M]3 7] DL S B80T A
AL B ELFAT v = 128y = 13 2 (8], 2
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Fig. 3. Filling fcator v versus the reciprocal of the

magnetic field.
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FEah BT SR R G, MAER T RE P AL
H T B80T A7 (W) RS, AN T T B 8 E A o
Y HRD R MBI G 4. Bk a] o
M SAH %35 2K 70 A A it 1) %2 3 H e 73 288 S A 2%
g7 IWFFT i £ A5 130 B4 4 7T LTS
i B TIREE, Hin = (fi + fo)e/h BB TIREE N
1.32 x 10'% m~2, 5F[SCHT S i1 B2 R BRI,
Yo I IRAT TR & LT E LR AR,

1000

800

600

400

200

FFT magnitude/arb. units

0 20 40 60 80 100
SdH frequency/T
4 SAH¥RH ML FFT 4524

Fig. 4. Fourier transform of the SdH oscillations.
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Abstract

In recent years, spintronic devices have attracted more and more attention because of their good characteristics.
The spin-orbit coupling of HgCdTe is one of the most important parts in the study of narrow gap semiconductors.
The magneotransport properties of the Hgp.9Cdg.1Te bulk material with an inverted band structure have been hardly
reported so far. The spin-orbit coupling strength of HgCdTe is closely related to the band gap. The strength of the
spin-orbit coupling increases with the width of the band gap decreasing. Thus, Hgp.9Cdo.1 Te should have strong spin-
orbit coupling. Meanwhile it should be one of the most suitable materials to fabricate spintronic devices. The main
propose of our experiments is to prove this inference. Inside the sample, Rashba spin-orbit interaction (SOI) strongly
influences the spin-splitting due to the lack of structural inversion symmetry. In other words, Rashba SOI is the main
part of the zero field spin splitting Ag. The band structure of Hg1_,Cd,;Te can be precisely tuned by changing the
composition of Cd which keeps an inverted band order when 0 < x < 0.165 and returns to the normal case with the [
band lying below the I's band (or equivalently a positive band gap) when > 0.165. In this paper, the p-type HgCdTe
bulk material with Cd component of 0.1 is grown by single crystal. Anodic oxidation is used to induce an inversion layer
on the HgCdTe bulk, and indium is used to facilitate Ohmic contacts. The magnetoresistance is measured in the van der
Pauw configuration, and the magnetic field is applied perpendicularly to the film. All measurements are carried out in an
Oxford Instruments He cryogenic system. At 1.5 K and zero gate voltage, the carrier density n is 1.3 x 10'® m~2. Clear
Shubnikov-de Haas (SdH) oscillation in pg, and quantum Hall plateaus of R, are observed in the Hgg 9Cdo.1 Te bulk
material with an inverted band structure is investigated in magnetotransport experiment. This indicates that our sample
is a good transistor. Fast Fourier transformation is used to deduce the zero-field spin-splitting A¢ which is about 26.55
meV. By studying the beating patterns in SdH oscillations we find that the effective g-factor is about —11.54. Both the
large zero field spin splitting and the negative effective g-factor suggest that Hgo 9Cdo.1Te has really strong spin-orbit
coupling. The investigation of SOI in Hgy.9Cdp.1 Te can increase our knowledge of Hg-based narrow-gap semiconductors

and benefit the field of spintronics.
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