215 % % 10 ¥ 5 K ¥ #® vol. 15, No. 10

1994 £ 10 A CHINESE JOURNAL OF SEMICONDUCTORS Oct., 1994

GaAs/AlGaAs iﬂg%pﬁ ==
BF BT s

e BEH FET A 4 #AT

(FRHBEBKEREREER HENFRYFEWRF 4L 100083)

# ¥ Reino Laiho
(%% Turku k% Wihuri ZBFI5E 20500 Turku 252%)

ME WRTIRE. FAR7THM GaAs/AlGaAs WETHHYR FT o4tk LG
BERHI% 60K, EHLREERR,NRN 1208 F1 208, LRLEREW, HLAHSH
R 2 MR RGEIBEMY A/(e+.8), X—4%5RF Aharonov-Bohm JREIERME
YA, RATGRI, BE 2 ERRLES 2 ERSMNh SRS EEEA—LL,

PACC. 0365, 6865, 7340L

et

11959 4 Aharonov-Bohm® JEMT—HFBMETHTAL. B LRl T HERK
WREEREhR TR, CEETFERGN
Ein—gg% B, M gh— 3 T34y 24 856, B AT
 BBIEEE 1R EHENL, BEHHEY A
X &S T MR BN, Yb T
Bchiash, MESB BRI A tEy (A -l
WR A T W R — /M MR, EEEE 1 A I
1 chiZEhe F-1K18 AR AERL B AR E B, X4, 75 A1 A-B REHNRRR
NAEF RN FELHARTETRS, KRSBIY 4/(c-8), K he TS
SR BE R B TR AR AT EENEER, XMIRER A-B B

BPHETHROFRE—+0E B NERENRIEE, A-BXNERTHTN
MRERHEEAR 2 —, S5 T MBS, FAENLR LRIES, EEF/ 4
FERBEAEMINISERD LIBET A-B %K. F—F# F GaAs/AlGaAs W& F
B B R e P R E R S T b E] A-B R, SEERAMNFASSE #. &
FHRIBHAE GaAs/AlGaAs FRE®T L3I Bk, —BET , B—80% 8 EF SRR,

1994 4 4 AL AR MK, 19946 A8 BWEI XK



712 o =3 k ZF i 15 %

TR ERE) A-B &7,

EFFEGL,RITER ST EH GaAs/AlGaAs WEFHEWBES, ZMNEFRE
FHARBTHE 1 hRyEah82 1 1 H, HTRE THEBRE S RSB HETRE & LK
K R MR ROk B U B R ETHEETFRTHERE. BRI T8RP,
FNTRERET T —E ST,

2 Fall&d5xEEE

SLRPER RS FRAMEE KRR, TRIEESE Gods HEMEEAKT =4 &
FB BRI 60A, BB AlGaAs H2EER AR, #4414 1208, RS 2%
204 ; FIERINEESRBR, EOE LA EY 0.3, HEWuE 2 iR, RAXIR
FECEETFEAGBARNASTERRRMRBEM o X, EIRER GaAs # ¥
7 HFF Y FHAE% 2 fek. MREFEE G E T I, B R B E A AR sk, 4.2K
TEBEEN 2meV, BHEIRRNEERIT. '

LR rhike i * BEd GaAs BFBE BB Y 85 A, ERREREAL D, &

R A TEHREREE 1.9K.

GaAs 200A |

AlGaAs 500 A

.~
AGaAs 60 A
120A7]
ZOA__
s GaAS 60A

AlGaAs

AlGaAs

gy GaAs @m 2 ~lam

¥4 GaAs g

Ly

B2 HafaniEns



08 EAHES, GoAs/AlGaAs XU THith B T4 T RHAUBT R 713

3 ZBEREIT®R

B E g BT B b S sh e F R R BN, B b T DU RERE 5 SR IR B A AL A
. BIEIIMBFHHORABRKE X-Y ERLK, LR 0E 3 for. RIUSE

ZRWT: oo

£ AlGaAs H 2 EEEARRINF |
NEFHESLDBEUANB THS R H. 0.98
ME 3 EHB3H FIR% RS 5% B, = 0.96

C0.131T (RESL 1) A1 B, =0.281T (&
i 2). #KM Aharonov-Bohm Fif B=
k(e 8, Hp SAHARNETPROA
BERGOENER. STRERL, 5 =2
pm X 180A = 3.6 X 10%m?, i &
18 B, = h/(e+8) = 0.115T; ERE, % 10.88
FH&2, S;=2pm X 804 = 1.6 X 0.85 o
10%cm?, B, = h/(e + §;) = 0.258T, 3 CRE M e
REEREKX 10—15%, TEX E,7E M3 GaAs/AlGaAs REFHMESFEFRE (1-9K)
BB, EFEABATMASST

BN, AR FHOEKE REERBETIMTHOR T, SRybH0 S EEE
NG SR AB S TRERAR, RfiXMEREAEN.

RS KBTS R, 42K THSSRENXAME L, A 18
& F R RREE RS, B 2 g LT SRR BAEE. MEEME 19K,
FREASHEENEHLE SRS, —Hkl, BEAE, REEEAX. XEHTRE
R PR AR, EER, AMUYB SR i F R REAIEHT,
ST EB s A L R R R S B B B, TR R AEALIC A, B T B3 L, RSB
b I R, B A, F 3 T B T B B S LMK R 2 2 B e R 4, IR AR R
5 BB, XEh FREFA AN SHARTFHETHRS. M EETHSFTLES,
HTREBANE SRS, BEAF S TEERES, REREAZRE, MRS KOMA
MFRE. -

L rhes SIRBIETHESERAR, BE 204 SEBLMHLS 2 b, RYER
HEATERLENES 1|, EARRER MTSHBZRNBERNEXE. BR R
o2 PR TR AR F R, FEREBNAS. AEEELNTRELRIESK,
4 ET L A B T B 2 L T R 2 4 FE e 2E P B 2 ) el B 43 5 SRV A-B 3RS
BIAS L, Bt —F TR X A A A-B IRSAOMENE.

I S-Hm &, B T AMRSN, BEID SRR THEMEILKE. TR
e S TR A LR R, E GaAs/AlGaAs BB TBEFESD, RITEE KN
BB BRI, EMRMME GaAs/AlGaAs BT ROMBMEL, % T FH

0.94

0.92

HR MR




714 E - TR - 15 B

B, A SRS EIMREEL P —BTHHER, R E U RHLE SRR OEL,

RETHEISHEAR, TRATERBTHRMHEANELRFIEN. BEA
WHERB TR, XFHKESENW Si-MOSFET REHABE] TIEL"S,

MABTFRFTLIE D, GaAs/AlGaAs & FBHE S A SRS B Bt RS, X2
—FEI L BT TR, thlRELK Aharonov-Bohm i, RIIWERARE B
| RS F R R ETR, RAPRIRFHOBEERRERRN ot XEE
B, ELbRE, ot RBEEEFSREVBRAE, BTG FRENEN, b ETFR
PSR IR MR AL T RE. BIRIEME R > MR AT RSB R T THXAL,
FALAE TR E AR X WM& FHETHRNERAMNGN, B4, BFHBEE O TR R
BED 2 BOK, A %, AR AHE F 3 v B B0 T BHAE, th BRI E R
1. ﬁ‘.{ﬂfﬁ%‘él_dﬁtﬂiﬁiﬂéﬂﬂﬂl%ﬂ%ﬁ%ﬁ&ﬁii%ﬂ%%#umwﬁﬁﬁﬂimA -B
R RE,

4 B

RIS THARTE GaAs/AlGaAs HRNBFHNBTFHTH K. ERE %
19K, ¥R FRESAEORS FTARTRSHETRSAR, LORSAVERERT
(hle) Bese, TISRRMHE . RYURMHESELE, X Aharonov-Bohm 3R/ FiH
MR AR B, RIMMRIASNEHLMRERHRGERER—1,

g2 % X K.

[1] Y. Abaronov and D. Bohm, Phys. Rev., 1939, 115: 485, '

[2] R,A. Webb, 5. Washburn, C,P. Umbach and R.B. Laibowitz, Phys, Rev. Lett., 1985, 54: 2696,

[3] S.Datta, M.R. Mallet, S. Bandyopadhyay and R. Noren, Phys. Rev. Lett., 1985, 55: 2344,

[4] C.JI.B, Ford, T.J. Thorton, R. Newbury, M. Pepper, H. Ahmed, D.C. Peacock, D.A. Ricchie,
J.E.F. Frost and G.A.C. Jones, Appl. Phys, Lett., 1989, 54:21,

[5] P.J. Simpson, D.R, Mace, C,J.B, Ford, 1. Zailer, M. Pepper, D.A. Ritchie, J.E.F, Forst, M.P,
Grimshaw and G.A.C. Jones, Appl. Phys. Lett., 1993, 63: 3191.
[€] S.B. Kaplan, Phys. Rev. 1988, B38; 7558,



10 §9 AN, GaAs/AlGaAs WETFHith BT T RENTR 715

Studies on Quantum Interference Characteristics
GaAs/AlGaAs Double Quantum Wells

Wang Xinghua, Zheng Houzhi, Li Chengfang, Liu Jian and Yang Xiaoping

(Nasional Laboratory for Smwperlassices and Microstruciures, Institute of Semiconductors,
The Chinese Academy of Sciences, Beijing 100083)

Yu Qi and Reino Laiho
(Wihuri Physical Laboratory, University of Turku, Turku 20500, Finland)

Abstract Quantum interference characteristics of GaAs/AlGaAs double quantum
wells were studied in a parallel magnetic field at low temperature. For two types
of samples used, the widths of two quantum wells are of same thickness of 60A,
AlGaAs barrier layers are of 120A and 20?&, respectively. Our experimental results

" demonstrated that the conductance oscillations of the samples with increasing the
magnetic field were periodic. The oscillatory period is approximately equal to &/(e=S$).
The results agree with theoretical value predicted by Aharonov-Bohm effect. We
"also found that the oscillatory amplitudes of the conductance in samples with a thin
barrier layer were larger than those in samples with 2 thick barrier layer.
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