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W, —&#E AN EH (AAs)./(Gals)n (lrl )
R R

MEF BT RS RGNE D WLURI, ERMBEHE (AlAs),/(GaAs), HERH
BNARE » m BEARE. PBLARINEASEZRILSTCRAPARNEEESNE—
R, BB BRI B R R A 1L, ﬁ%ﬁﬁ—iﬁ’f?ﬁ?%éfﬁ!(lﬂﬂ)ﬁﬁi&ﬁﬁiﬁ%ﬁ
BRE#H (AlAs),/(GaAs), (I = 1,2,---) WETFEH., MiZHEARE, XM EHEE
RKITREAFERE, BHT (o, m) EHEE | BREHER, mlnﬁf‘"‘"m]’“iﬁ&.)mw -
HUR ST AERERE (AlAs),/(Gads), %1,

SHFXFHR, BERIEGN » H)BREEEZFEAHRE, BEEHEERG AN
yz BNREESGIHAE Y. ATHEHNEE | RANRSEE, AXELE
yz BRE—NFEBRT, FREETHER Y a Ma, REGBERIARa(), B4
la, (D] = d(ny mp) = d(n) + d(m;), FREALBEIMRE | KRH—EROE R

V(D) = (& X &)+ (). BF () WHEHEERRAXER—RR, | BARMEN,

VD BXAMBR ST, NTSE V() SANETFREAHRA. 0, ¥ m=2,
mo=4, V() @& 24 AMRF:Y np =2, mp =8 B, V(') &40 NETF.

B —AMEER 1 E,  XBE AR ANE AR ERD V) REBRRLFER

FRFHEBESFE,REREIMRAEEZENASEE,&m B AT e & X
MNEHBRE E.(1, m),

CERRT, XERKHET B (4, 47140 (AlAs)/(GaAs)/(AlAs)./(GaAs)s/ -
(AlAs)./(GaAs)e/(AlAs),/(GaAs), HEBRMBRENETFER. R2AUHTE—HRE

A



r~—

I W EBES: TREROEE RS R ——(AlAs), /(GaAs),, HiZERMIBRAK 133

WEKARET EAINERBNOERE FAXREHTRIZENOE R, B
(miy my) HOAS AL, BRI E (mi» mi) RER—AEENE,TE—ATESMA, AX
FOBESERER: M= 4, B m A, B DA REMNERERE. EH4mH
TERZE E, AR, HEARENERE, RNEKER E(n, m) HER(E
th 0 RIS ERER. HE—PRRHARA SR LR, H—E LR AN TH
ﬁ%%ﬁaﬁ=&Uixjéo(ﬁxﬁﬁh#%ﬁﬁﬁﬁﬁk.ﬁﬁﬁbﬁ+ﬂ,!$

1ERE 4, alEH 0 EE7.7%,

#£2 BRLA-TINERRERRTRSRTSH. (B 4(n)= 11.27004)

1 (nis my) d(m, ) &) d(ns m)(R) | Eg(my mi)(eV)
1 (45 4) 11.2700 22.5400 1.93
Z (4, 5) 14.0875 25.3575 1.88
3 (45 6) 16.9050 28.1750 1.82
4 (4, 7) 19.7225 30.9925 1.78
340

4N /\/\/\/\4
250 A .
(4,6) -
! 8
; (4,5
0.135}~ g - | g
: \ 42 ° . (4,4)
: 0 \ | . L

(=]

0.140

)

1
=)
ABEE CBH/Ryd- B

Eg(Ryd

I L | 1 L
(4,4) *(4,6)  (46) (47 =2.00~-1.60 —1.20 —0,80 —0.40 —0.00 0.40
. {ngsm;) . fiX (Ryd)
B4 BR4,4-7190 08 Eg("uml) Rﬁﬁﬁ@f A5 BE4,4-71hEEK (nysmp) A
feea s (n; m) BRRA RS EE S N

EERHE (4, -7 REN—EH T RHBEEEENRSEENERAERS,
WLIEE, EERPEHEASEESGRRESEEEBER AlAs/GaAs MR KL 3
B, ERRRENEEEERE As BT 4 SOTER, PAKBRGNEERE Ga
TH) 45 B0 AT A0 3s &, MMEHIRAEER B Ga Fl As i) 4p A5 ALt 3p 54
R, ERBTHEANBEETCELFASENETERELRE, BkENgoE

BTSRRI BRI — R, XA DIRE AR s T S B, Ak

SIS R,




R ok Kk ¥ R O 1

RERFHHRIDERICRBHERRETEREDESE ., HRZEME FREGURTIE
BANTAESE wdsm, XTEMRERE RO R T RS I F0E 6N A 4 & 5
B, RIXBBT—HEERBN (AlAs),/(GaAs),(I=1,2,--+) BEK, EFHE—
SREREFERET BT R TEN, SREH, KHHES Capasso MIMERS
(AL Ga,_)As BREBRBEMOIRHERIIGE. HEREMEE m ¥ K, (AlAs),/
(GaAs),, (1=1,2,---) HHR E,(n, m) FEFEEHBE., BETURERE,A
AR EERE,BIRERABRNEEN SR, BIE544&HE ALGs _.As 18
ltEm%mﬁﬁﬁ%%ﬁzﬁﬁT%Eﬁ—ﬁmW%ﬁ%%%ﬁ%%%ﬁ#m&ﬁﬁ
H—AHage.

Bill: (FE 2 —(EBINERERLET BB TR BHERIONBH,

& £ X ®&

[1] F. Capasso, SPIE's International Conference on Physical Concepts of Materials for Novel Optoelectronic
Device Application, 1990 (Preprint)

[2] R. J. Mclntyre, IEEE Trans. Eleciren Dévices, ED-13, 164 (1966).

[3] F. Capasso, W. T. Tsang, A. L. Hutchinson, P. W. Foy, 1981 Inst. Phys. Conf. Ser. No. 63, 463 (198")

[4] V. Heine, R. Haydock and M. 1. Keclly, Soiid State Physics, 35, Academic PrcSS, New York, 1980.

[5] En-Ge Wang, Li-Yuan Zhang and Huai-Yu Wang J. Pky: Condcmcd Maucr 1, 3065 (1989).

(6] EBHF.IUF.ERE,$SEKFER 11,241(1990). :

[7] En-Ge Wang, Li-Yuan Zhang and Huai-Yu Wang, Phys. Sia. Sol. (b), 155, 587 (1989); Jbid. 158, 58%
(1990). . :

[8] W. A Harrison, Electronic Structure and tle Properties of Solids, W. H. Freeman and Companv, Sam
Francisco, 1980. ’

[9] J. N. Schulman and T. C. McGill, Phys. Kea B1s, 6341 (19;9)

[10] W. Andreoni and R. Car, Phys. Rew, B21, 3334 (1980).

[11] Yan-Ten Lu and L. J. Sham, Phys. Rev, -B40, 5567 (1989). .

[12] A. Ishibashi, Y. Mori, M. ltabashi and N. Natanabe, J. Appl Phys, 58, 2691 (1985). -

{13] K. J. Moore, P. Dawson and C. T. Foxon, Phys. Rev, B38, 3368 (i988); K. J. Moore, G. Duggan,
P. Dawson and C. T. Foxon, ibid, 38, 5535 (1988). °

Ay

VR




3 EREE EIﬂﬁﬁEFﬁEﬂi’ﬁ%%%#%m—(AiM)u,/(GaM)m, i BB 135

t

Period Gradient Superlattice (AlAs)s,/(G‘aAs)m, ——a Possible
Optoelectronic Device Structure With Varial_)le Energy Gap

Wang Enge* and Wang Dingsheng
(Laboratory for Surface Physics, Insi. of Physics, Academia Simica, P. O. Boxr 603-8, Beijing 100080)

Abstract .

A new class of superlattice with gradient periodicity (PGSL) is suggested. Using recu-
rsion method, the electronic structures have been calculated. It is found that the energy gap Ee
can be changed with different (m;, m;) For example, for a PGSL consisting of (AlAs)s/

- (GaAs),/(AlAs)./(GaAs)s/(AlAs),/(GaAs)s/(AlAs),/(GaAs),, the energy gap decreases
from 1.93 eV at short period end to 1.78 eV at longer period end. It is a potential materjal

in photodetector applications.

Key words  Period gradieht superlattice (PGSL), Electronic structure, Variable gap.






