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Fig. 2 Normalized magneto—capacitance curves
(the fitting curves are the dashed lines, the solid curves are experimental)

A (6) BEMRETHRNEENN, g° HH M Lande HF. ZESHMIERT
ARSI, H

9" = go + (Bex/1pB)(Napt — Napy ). (7)
Napt,y 5% 9IF R LA BE ) T “ S TH S, Nop=Napp + Nopy» 34
o0 eB 21 _{E-Enp)?
Nepr = | BB B S e —artt (8)

RH gp=0.52 B IHELIE AR GaAs HlFHY Lande BF, E., & Ficiki
HRY ERERBESHZ— RIMBIER (5) HEERRMEREE T IRM I'=T0VB
MERSEY, T B — I REEH #—EXREBESHEENEM, DOS WitkE
WA, B

D(E, B) = Dg(E, B)(1 — z) + 2Dy, (9)

A Do=m*/rh? REUG T QRO _REEE, Do ¥ EREFEHI/D, XB
z ENUSBH

AMBEABAIAS N : (1) £FF 2DEG KEF Nop F, B H 18RS HE
BEERHTBMEIMGTR, RN ETHER Eo 5 Nop HIKBEE Eo(Nap). (2) B



170 g4 5 & X B ¥ # 13 &

WEV MEE T HE ESIMEHETERRKEFE (1), 6)~(9), B5HH Er,
Eo. g*. Nap f1 D(E, B) BERESHRIEAY:-Z. (3) RAFE (2) 1 (3), BEI-4C-B
B4, HSERIE. (1) REMSHUEBMESY [0, E. Mz, FEER (2)~(4)
SR, HFIERMAS LR RRTIREY S

S ZRRTE

RATRAE 1.5 1 42K BETR 1.0, 1.1,
1.2 # L3V mMET#T T U LA HE. B 2(a).
(b). (c). (d) FRAHTAPFLER. B3 SHE
B T=15K My B="T X THEHRIANC
HMESEE. ELRILHARREMBET, Il
HETH—RENESHE: T'=0.56meV/VT,
Eor=31x10"1meVcm?, £ =28%.

SRR B AN R RAL, B2 AFN
TS (1) ERABREAARRET, Bit5%R

D e T MASEEANNE: (2 EATRMMETETE
BMASEE (EWMBRAERBEER) £ ) HlaMNEEHEREXAME, "k 7T.
Fig. 3 The model DOS obtained at HEEHNE, BT Ei#—5irEeE4 DOS il
B=7T,T = 15K (the maximum _ o
of the z—axis is the Fermi level) B2 =40 FamBh, RIOIFAK (4), W a=
02, HET ZHHEFWHEHANTR. SRERIHTHA
2y C—B & 5L, HEEMAEREL, XA S —FEIiEE T Hi1# DBS
EHEFRRE THEBRSHPRFE_SHBET.

P EgREE, RITAEMERN DBS ZWABLUENRRSES, HWhBEANRERE

BT WEA[{EE 4 FIIE DOS, ¥ ERFERRKEBMNESEE.

DOS/ 10'? /meV - ep~?

6 i

AT BB EBEEREEMT. (1) DEERES T, MBS RE A
KR NE, BESEANTRG TAEE 28% HERAEE. SRAFEFNEETES
B R R RS, R Nop WS RE AR K SEEER LR R
%, SEARSERER HEE—CHERSHE. WHERSTIE, BERsiKhT R
FEER, ¥ Ep O5EFEHRGEL. X4 Ep GTFAANERRS 058 BTN,
K T BT R AR SRR, BRI R, TR AT AR
R FILRERA R ELVEETE FRREG AN, BaERn RSy aE
MAEBE, HTULER, SEeTUSHESRAEE. (2) RIWNEERULER
MTFIER D=V B R, 5 R Bit T e s Bael (SCBA)UmA. (3)



3 ARER: FHNEQLWMARTHES T 48 FRAEE 171

KM BBRITEERERNA, £REY DBS g+, i TFRmRABEEREETIME B
i, TWERERE Fr X% FIFGER Fo, METYERE Nyp Ml g7, FHE# S EHIR
G4 (B RE 4(a). (b). (¢)). HF Eo Ml Nop BIIRHEAL+ 2/, 4 FI/MF 6x107
1x107%; GHAER, ¢* MIREEERA, VE C-B Mg IR AHEMNEES R,
g E B=54T RE2MZ 36 k1.

: §r

M4 £T=15KMV =12V FTHHEAUNSHERBIN Er. Nop W g" HEEGHELXE
Fig. 4 Magnetic field dependence of Er, Nap and g* obtained
self-consistently from the model fitting at T =1.5Kand V =12V

gr B, AR T #H T WREAEEREK NN R RB RN, HER
R EHRETHER C-B S5 TRMAFHR, £ 1~7T SEANSERT &
Eile, HKH DBS MERASER T HMESEE, HIRRTERTE6RERHE
KR DOS ¥fh.

EE 3Rk

Ando T, Vemura Y. J. Phys. Soc. Jap., 1974,36:959

Eisenstein J P, Stormer HL, Narayanamuriti V, et al. Phys. Rev. Lett., 1985,55:875
Mosser V, Weiss D, Klitzing Kv, et al. Solid State Commun., 1986,58:5

Gerhardts RR, Gudmundsson V. Phys. Rev., 1986,B34:2999

Gorbik E, Lassing R, Strasser G, et al. Phys. Rev. Lett., 1985,54:1820

Smith TP, Goldberg BB, Stiles PJ. Phys. Rev., 1985 B32:2696

Smith M TP, Wang WI1. Phys. Rev., 1986,B34:2995

Ashoori RC, Silsbee RH. Solid State Commun., 1992,81:821

Zheng HZ, Yang F H. Anastassakis EM, Joannspoulos JD eds. In: Proc. of Int. Conf. on Sem:-
cond. Phys., World Scientific, Singapore, 1990.1317

10 Zheng HZ, Yang FH, Chen ZG. Phys. Rev., 1990,B42:5270

11 Cai W, Ting TS. Phys. Rev., 1986,B33:3967

O OISO W -



172 5 Z kB iR 13 %

STUDY OF DENSITY OF STATES OF TWO-DIMENSIONAL
ELECTRON SYSTEM IN MAGNETIC FIELD USING
DOUBLE-BARRIER STRUCTURES*

Song Aimin Zheng Houzhi Yang Fuhua Li Yuexia Li Chengfang

(National Laboratory for Superlatiices and Microsiructures, Institute of Serniconductors,
Chinese Academy of Sciences, Beijing 100083, China)

Abstract The density of states (DOS) of two—dimensional (2D) electrons in perpen-
dicular magnetic fields was reliably extracted from the magneto—capacitive response
of double barrier structures. The model calculations with a Gaussian—like DOS were
compared with the experimental C vs. B curves, measured at different biases and tem-
peratures. The results show that the fittings are remarkably good, and the Landau level
model DOS is obtained. Unlike the conventionally used heterostructure method, the
new measurements have no in- plane series magneto—resistance of the two-dimensional
channel involved. So, the DOS can be obtained as well even in the quantum Hall
regimes. In addition, the physical quantities obtained from the fittings, such as the
subband level Ej, the Fermi level Ep, the 2D number de‘nsity N>p and the Lande
factor g*, all show oscillatory change with the magnetic field.

Key words Landau level density of states, two—dimensional electron, double-barrier
structure.
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