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%X FHARERERE VN FXAEELHTINES E—FEOBERTEYY, — &
RIERGE AH MEMEASRESSBOBEERY, AH E5FEWEREEBIT
MRS flin Ohne™ REMLIFEMH S, (InAs),(GaAs), FxdiEH,BTH
T ML & B RER (GaAs), FIREMREZEN (InAs), 4 TFEZHE B B H % B,
& (InAs),(GaAs), B ARBENER; SHEM, Wood ZP 7 (GaAs),(AlAs), HIFF
PRI, RE I REHEBRORBEN (AlAs), SIEEEZEN (GaAs), B, B
Mm(GaAs),(AlAs), hiB FARBRER; 5 ERB WM AR, Srivastava® Frit 2289 (1nP),(GaP),,
KAEEMEAEBIESH I RERFOEARTITHER —%, Bd (aP), 3
(GaP),, HREHBEK, LRIEFRTHEEH, AAMEXETEBEREERAKR
EUHNRERE, BALRAOHETEDRBHRMLERERE, ZHERETEHRA
TR A NUE SR, Ail, £ Ohno™ FIHZEH, E|F Tersoff #HIAHMAER E,
MBS, A TR Ev 0 Es %, BaxtteREAGE G, BT ek
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LMTO-ASA e MK R A ERR IV EFELNTEESERAOBREENEER
FER (HWHRSER), ZEE GaAs fu AlAs REHBRER, eHitiidrgEeiz
R %S, RBHBIGM ¢ = 56544, Gas,AlAs HINGH 44, RIER 0=a/4,
Fiurp &R & 2 MEFHRM 2 T2, (GaAs), (AlAs), (001) BEUBKEF, FIEER
Q= &2, liFR GaAs FnAlAs FEukRzfm, ERPES 4+ NMEFERM 4 MSE, 2
BT '
Ga(0,0,0) As,(a/4,a/4,a/4) Al(0,a/2,a/2) As,(—a/4,a/4,3a/4)
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AUES, EROEFER-SR Ga-E,\As-E, Al-E, f1 As-E, 54T Ga, As,, Al
0 As, B9z HFRHEE, K Ga R As m&@_%ilzﬁﬁﬂﬁﬁ (GaAs), D FE, Z8F
BRERETINGEEH GaAs FIAER, &£ LMTO-ASA &K (ASA) M (&
B &EFREZREREMFTREEFR)ERT,(GaAs), g2 MEFHRF 2 1
ZIRGNE GaAs RIEFHY 2 MR TR 2 MEEAOERNSRARF, K0, (AlAs), &
FEREFHEREFRNSHKERBLSNE AlAs BEREEPHEFIERAOSIRE R 3T M
45, B 1E (GaAs),(AlAs),(001) FHE » FRWEFEREE., EF (GaAs),
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R FIZS R SR AG O B F B AT B AR, AT 60 502 5 M 0 ol T P AV 0
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Bt E %, 31 A Lowdin SERER/NASIH BMET, 8, 2 RER B SRR
P{Ftt ESVF = 0.459F5%. 76 GaAs,AlAs NS4 HaEas B V5, BL 10 MG %k &
A, RIE 16 A A 725 7E(GaAs),(AlAs), (00 1) A5 EIA VI P, B 12 M % & /5, R
f# 32 Y AT R T (GaAs),(AlAs),(001) RyKEHVTIX, B%0MI2, 41k, RA
2 MR kS, RIBABE S BIMECY 72 B, B EREFERITEBSINEEFRASR
hRME TR 1 HRVRETEELABFITE L, Eh 0, T 0: HRFRREFR
ZIRBENE T 04+ 0 £ Il PRVHETFFELENETFH; O & Cads,
AlAs [ReE R SL1.SL2 8 SHmAFER S FEPHNE T, F 1 BHIE A0
AQz, AQ, + AQp FI AQ.. B, FUME GaAs, AlAs WR@&EM SL1 5% SL2 kK,
EEFRAEER, 1 MAVHETREURESFEFNEF T4 (ST
GaAs,AlAs) 5%,
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& 17 S~ i 12 4%
#1 GaAs, AlAs(ZB), (GaAs),(AlAs),(001) @& (SL1) % (GaAs),(AlAs),(001) 48
&t (SL2) RMEFRMEHK (04 M 05). HFEE (04 + 08) FHFE () has
PRE FRARRKEELS (o) LR
Bfr: (a-u)
- ¥ isH ZB » SL1 SL2
T RHE Ga  As (Ga As,), (Ga As,), (Ga As,),
0a 2.485 4.339 2.460 4.422 2.470 4.427 2.470 4.342
Ok 0.643 0.533 0.661 0.547 0.651 0.544 0.651 0.527
Qi+ 0z 3.128 4,872 3.121 4.969 3.121 4.971 3,121 4,869
Q1o 8.000 8.090 8.092 7.990
AQA 0.000 0.000 —0.025 0.083 : —0.0l5 0.088 —0.015 0.003
AQr 0.000 0.000 0.018 0.014 0.008 0.011 0.008 —0.005
A04+ AQg 0.000 0.000 . | —0.006 0.097 ~0.007 0.099 —0.007 —0.003
AQ 0.000 0.090 0.092 —0.010
RF ¥ Al As (Al As), (Al As), (Al As,),
Q4 2.244 4.508 2.265 4,422 2.254 4.427 2.254 4.510
Qs 0.690 0.558 0.675 0.547 0.683 0.544 0.683 0.562
Q4+ 0Og 2.934 5.066 2.940 4.969 2.937 4,971 2.937 5.072
Ot 8.000. 7.909 7.908 8.009
v AaQ, 0.000 0.000 0.021 —0.086 0.010 —0.081 0.010 0.002
AQp 0.000 0.000 —0.015 —0.011 ~0.007 —0.014 ~0.007 0.004
AQ, + AQg 0.000 0.000 0.006 —0.097 0.003 —0.995 0.003 0.006
AQ 0.000 —0.09} —0.092 0.009
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AQ 4+ AQs THIELEHE 5, (GaAs), F1 (AlAs), Bfy 111 NHRFEE Ga,Al F
EZESVHETF As.As, PEZENBREEBEY AR, I REFEEZE, &
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Theoretical Study of Charge-Transfer near Interface

Region in Semiconductor Superlattices

Wang Renzhi and Huang Meichun

(Depariment of Physics, Xiamen University, Fujian, 361003)

Abstract

Using ab initio LMTO band calculations, we have investigated the charge-tran-
sfer near the interface region in (GaAs),(AlAs),(001) and(GaAs),( AlAs),(001) super-
lattices. It is found that the charge-transfer is dependent on both the atomic elect.-
ronegativity and the symmetry of atomic ligand species. A criterion of the charge—

transfer direction is also given.





