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Table 1 Parameters of the samples

No =z Dimension(cm’) E,(4.2K) prrr  n(Rr)(7T7K) n(Ra)(0.3K) n(By) n(Al/B)

0.22 0.08x0.1x09 101meV 1x10° 6.3x10%¢ 2x10** 6.7x10™ 7.0x10™
0.17 0.09x0.1x09 16meV 8x10* 4.5x10 1.8x10'* 4.6x10%
0.21 0.06x0.11x0.75 87meV 1.6x10° 1x10'? 45%x10"*  76x10'* 8.5x10™

0.22 0.08x0.12x0.75 101meV 1.4x10° 9.4x10 9.3x10* 86x10 1x10'®
0.21 0.06x0.11x0.77 87meV 1.4x10% 8.7x10“ 9.8x10' 89x10* 9.5x10
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Fig. 1 The SdH effect and Hall oscill- Fig. 2 The SdH effect and Hall oscill-
ation of the anomalous sample 1 ation of the high quality sample 4

AE1HES: ZRERT 42K i, BRBESESHXRZERF[ LR, HYEE
REARET, Rpy SHEHNRRUET 28NN, M B=04T BLHHA T —PREZ
HREHERTE, BENERET h/ve’ =25812Q (Kf: h HEHTHELR e i
FHA, v AEFEET), ZEREF v=1 WH¥E, FEIEXY SdH ¢/ ME.
5 ARy 5 ARy ABRILFHRKKRE, PN RSGSBEMLERN 90° X5BETFER
B H K —B) . 7 SdH REFPEHAT —MREWBEXK: SdH REMBE—
MEEFRXEILFSRET, MRS /IMEREEBEEA TR (RRET
RN PR R S ) . B 3 M 4 2 FIRH: 5 d R E R R SR A A
LR LR '



5 BEZ: RREREEER LR TRHET IR 349

0.05 s |
--!0....-- . Y Y
-
0 | 1
0. 00 0. 06 0.12 0.18 0. %
! g-
r /X

B3 5HpERMBEARSREXR
Fig. 3 Temperature dependence
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Fig. 5 (a) Positions of the localized states in
the energy band, (b) The assumed mobility
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Fig. 6 Theoretical results of the Fig. 7 The magnetic field induction
calculated 3—D Hall plateau at T=0 derivatives of R, and R, at 0.3K
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STUDY OF TRANSPORT BEHAVIOR OF ELECTRONS
LOCALIZED IN SHALLOW IMPURITY LEVEL
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(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract Magnetotransport measurement is reported on five bulk n-Hg;_Cd,Te
(z=0.17 ~ 0.22) samples at low temperature from 0.3K to 4.2K and high magnetic
field up to 7'T. With the decrease of temperature from 4.2 K, Hall resistance gradually
deviates from its classical value and shows quantum behavior. The authors’ experi-
ments reveal that there is an incipient, nonquantized “Hall plateau”, which coincides
with the minima of the SdH oscillations near 0.4 T. This phenomenon is quite simi-
lar to the quantum Hall effect in two—dimensional systems. The 90° phase difference
between Hall oscillation and SdH oscillation was observed, and the anomalous temper-
ature effect of SdH oscillation was also discovered. Using the model of localization, the
experimental data can be explained quite well.

Key words Hg;_,Cd;Te, shallow donor level, quantum transport.



