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#m 1 GaAs f1 GaP 1y Slater-Koster £ (eV)

GaAs GaP GaAs GaP
E°,(000) —8.2297 —7.17195 | B%.(000) 1.0532 1.11712
B:,(000) —3.0306 —2.30033 | E%,(000) 3.4968 3.94765 -
E., (% 1 %) —1.7831 —1.96571 || B % -,} %) 0.47¢8 0.51667
B9,(110) ~0.0149 —0.01837 | B,y '_‘;- % ?) 1.5330 1.57949
EL,(110) —0.0485 —0.05459 || E2.(110) 0.1689 0.16587
E% (.;_ .%. .%.) 1.1076 1.10025 | EL,(110) 0.2142 0.20598
B (% .;— .;_) 1.1609 1.22403  f| E2,(011) —0.3378 —0.33174
E9,(011) 0 0 EL,(011) —0. 4285 —0.41195
B:,(011) 0 0 E2,(110) 0.1467 0.0476
E2,(110) 0.0150 0.0165 | Ei,(110) 0.0427 0.01793_—
EL(110) 0.0412 0.04526 | E2,(011) 0 0
E.,(011) 0 0
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(H(k) — E(R)C(R) = 0 (18)

SiasE H(k) FrERY Slater-Koster 28 HEE Yuan Li 1 P. J. Lin-Chung®” p9&5 8,3}
h R TRESMIGESHER. R1IFBT GaAs f1 GP HXES R, RHH LR
01 SRFRVERMKTE,. MW E} FRMET VETENRTE s &ifn 01K

TENETE » SR, FEShRRFERRTFREN=ASE, D g Sk By,
e REREY. R2FIHT GiAs 1 GoP WEERITHALSTRENRE,
F 2 GaAs fi GaP BEERH AN SR EOEE (V)

GaAs GaP
HHRE XHE A i xeE

a[ll] b[n] c[al dLlJ] ai|:u:| b[u] cl;::l d[u]
L§ 1,557 1.82 2.622 2.74
X 1,999 1.98 2.613 2.34
re 1,51¢ 1.52 1.427 2.968 2.88 2,150
Ly —-1.497[—1.440.3  —0.8 ([—0.88 -1.770} —1.24+0.3 | — 0.8 |-—0.91
Xz ~2,483[—2.5+0.3 —2.89 =2.519] —2.740.2 —2.70
xg —6.924—7.140.2 —6.9 —-6.741} —6.9+£0.2 | — 6.9
Xv —10.100]—10.740.3 {—10.0 =9.115( =9.640.3 | — 5.7
Ly —10.914=12.040.5 —10.225/—10.640.3
re —-13.535|—13.84+0.4 [—12.9 ! —13,374-13.240.4 | —11.8

& 3 GaAsP . MEERR (V)

x 0 0.2 0.4 0.5 0.6 0.8 1

(a) 2.968 2.676 2.284 2.239 2.093 1.803 1.514
(o) 2.568 2.623 2.322 z.180 2.040 1.775 i.514
) 2.750 2.432 2.159 2.030 1.903 1.664 1.427
(e) 2.750 2.444 2.160 2.043 1.904 1.673 1.427

# VCA i+BE
H(k) = xH (k) + (1 — =)Hs(k)
X GaAs,P_. &&HEYT _
(GaAs),(GaP),_,==A_B,,
RETTABTHBIE., Kb el fo el MEDBIE GaAs 1 GaP B EY, (000),E}, (000),
EZ. (000) B Ei, (000) H5E. Thompson R Woolley™ BT GaAs,P,_, HUEEHEIR
BEIRBE » FUZE 4L, 1EHTRIMITEESZTRENTR,. BhREERITRE,
VCA itHEIEREETEHSR (WA 1 (2)). ATAXFHSBESBN Gaas 5 GaP |y
fERSZXBESHRE(LE24), nRE—BERNE VCA HEETESTRENN
HHR (544PRATRENEERM » T MENLERB)ES (WE 1()], fiH
CPA I+ HFIBHERMATRE RIFHER, MAEMA CPA iTHEML (WA 1(d)] 5K
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# 4 GaAs,P,_, fh Ties Xoo Br Ly 5] Qi (cV)

x 0 0.2 0.4 0.5 0.6 0.8 1

. 2.968 2.676 2.384 2.239 2.093 1.803 1.514
Ty 2.968 2,623 2,322 2.180 2.040 1.775 1.514
ry. 2.880 2.545 2.274 2.141 2.011 1.764 1.520
X3, 2.613 2,499 2.367 2,305 2.244 2,122 1.998
X 2.613 2,471 2.342 2,280 2.221 2.108 1.999
X, 2.340 2.250 2.171 2.135 2,101 2.038 1.980
L3, 2.622 2,408 2.194 2.088 1.982 1.769 1.557
Ly 2.622 2.372 2.152 2.048 1.946 1.749 1.557
Ly, | 2.74n 2.529 2.330 2.240 2.152 | 1.98+ 1.820
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Rl thEfE—mERBIE, %4 FIH N % B L BN TR FTRAVERE, Hd bk
‘0’ FR VCA THEE, BFE EIRRYY CPA HHEE, B RRBIERR CPA H K
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1GaASI 0.8 08 04 0.2 0 (GaP) 16aA00.8 050804 B2 08P
B 1 GaAs.P,_, RIEKBEIR B, B ~ 3L B 2 GaAs P, o 9 Ty X: R Ly
(2) ESY VCA R (b) REZY CPA N Rl * F3EfL
() BENLREMNBEAER ) XKXNXBERD LRAAX R

CPA i RE () XRAXKRM R XTI [3] oA
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fi, B 2EHT Tus X X Lo B« LR, APRRH5IX 3] 04 R, dEL
AXWERESIX 3 WEREREN, I, FERITF, L. ZRMRE, BRIAERKB
BR SRR AL BN Ty 5 Xy OZREE » = 0.51 BT, RS B A0 212V, X5
BI3C[3] Hx = 052, B0 2.10 eV AR THEE. XHARRRIIFIA Slater-Ko-
ster SRFTIERY LCAO HHLLSIX [3] M ERABE,HRH CPA BIEEFRFENMR
RTHHEPERA S50 [3] MRS R,

M. oW #

B ERZGRFN, CPA HEASHERMKREEANER TN, \fi5Xkih
KERE. FORESEERELHHY, ERHT CPA ZRTALTRTFIANETFH,
FUABRB T RFVER. XA A.B.. RESHBADR, MEH & CPA BIE.

MERARXN & ENETHHES, CPA BENGEBREL, —BERBNBILTFE
L, Tt ENEFRA. Maricre SFTRAMSR T BT R EHEE TR LER
B,AWAWREE A B M AN BT HETMAETLREANT ¥, T HEE
AXMEHSR, MAXMTEARTRSERTHERXNYSEE, ERENRED
AP SEEZINBANRELERIGEAT, Chen F Sher ZEZIX [3] METRAMNGTER
RELE T B BRE R, BT Gaussion BLEHIIFIER H,7 CPA it WM E Fiap i
HWERZNHE, I—ERXAIBXFHMIT B IR, FUATHBRK, dTRMRA
BT Slater-Koster S LCAO J5&, FrRlitMENIKR XM, M (36) REFIHE
S5ERTFHERXNDEEE. BRAKEFTFHHEKE MM, 8 BE o HERT R
AR, ERRMNETEDRIA, REMETOBILAETFHREO o, HRAME,
KRR o HR/NKZET R, Flr GaAsP . WITEPRAMYT s MM 0. HER
KB oa B EA/NUERRB AL, KR o EREB—BERE 6 REA. it
ULt HEBARMRK,

A X GaAs, P KT G R BRH , REFR AT R N RB0% 8, i CPA
VR R T SR, SXRHERURSI [3] /=& i+ RS T 5 ik
REXBR, EXTAHEREEN, ROUNIAGTETEATENSRSEOALSH
e MR, URATRER . A¢B1 ., UERMNBEX S EEL—SOT
3.
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Calculations of the Compositional Variations of Energy Gaps
for Alloys by the CPA Method Using LCAO

Lu Fen
(Madern Physics Institute, Fudan University)

Abstract

Compositional variations of energy gaps for A,B,_, -type alloys, such as GaAs,
P,_,, are calculated by the coherent-potential approximation method based on a tight-
binding approximation using L.CAO. Zeroth-order approximation is taken from the vir-
tual-crystal approximation. The results cbtained for GaAs.P: _, agree well with the ex-
perimental results and the theoretical resul's from Chen and Sher. It is possible that
the method can be used for studying other A,B,_, -type alloys. Furthermore, the en-
ergy bands, the densities of states can also be calculated by this method.





