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AXARRAGETR T AV ELIE AlSb, ZnSe I CdTe fUREHLIHRE CdTe AR
SEE. HHPRETERTEAN s BEERNEIEABNSREBAEW. 5 Coben
FURNTAERABEE, KB A AlSh, REABBERE R, TUBHFARFH I, NHF,
HEMATER: X ZoSe 0 CdTe, MBHFERFOMTNERDEFER, BFWHHORER
ZEMAKE.

- i ¥

E+HLER, RRABAFEFRFER AMMESESRX S ERHRNITTES TR
R, ARNEELREZEMNER ESEIE, WA B R , L KX
X AFEHE T A S,

Chadi'¥ ¥R —HBHRERNNEREREBEEBCI R, RALKMER T,
BT Ge. Si f1 GaAs . AXMAEITHONFRGFHS Cohen HWLIEEMBE N
HZRBLERANLEME T RO BRERTEBMRIF. 1980 4 An-Ban Chen HYH X
BitE GaP, GaAs, GaSb, InP, InAs 1 InSb % M-V KL S¥KSEKEER , BT
FRIER., SERBRIIRESRBALED.

AXAZHRANRCREROVENEBR HETET RAREKMmA Alsh RIR
SFRBEBH 1-V1 BEAESWE SR ZnSe F1 CdTe BUREH. St 1SR AL,
Alsb HI M M MRFSRFEX O-VI ALY ZnSe F1 CdTe, HEEBEMFEHRET
MM FRNERNEFER, SWERIZEHRE. RMNEHET CdTe HREHE, 5%
B HRELH—I,

. E F B

AlSb, ZnSe 1 CdTe MRINTEN Zi#, 23 3H Slater BA Gauss RITFHY HR
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Bloch X pR%K
Gi(K, )= -1: S ek Rtepg. (r — R, — ;). (1)
N I

A R ABKE, v, ARTHAE, 00 B | RIEAE | MERTH o SWEK.
R P B AL T B RO

Pk, r) = D Ciutbin(K, 7). (2)
i
¥BQRAEBEEFE
[V +V(»)]¥(K,r) = E(K)P(K, r) (3)
BIREREEFEHRBOATSIRES
det|Hi(K) — E(K)S#A(K)| =0, (4)
AT REETMEERD ¥ Boch BEAEERET
bilKs 1) = 37 ais(K + G)er K0, ©
BARREA
(K + G) = -:5 f—fﬂ'n-j ~HKHGIr (p)dy. (6)
AP oARER, GAHAKE.
4y BsRF Slater BIHE - F518
Pi(r) = (33/3m)re=tir
@ia(r) = (22}/15%) are " } ™
M Gauss BYH T8
@i(r) = (22;/=)*e 4"
@ia(r) = (1282}/%°)*ae 4" } ®
H B S0 5 1, 1R R 7T
Hii(K) = D) a}u(K + Gaiu(K + G)|K + G
[
+ Z ar(K + Glajfl( K+ G)H)V(G—-G), (9)
G.G’
A5
| V(G — G) = V5(G,)cos(G, - ®) + iVA(G,) sin(G, - 7). (10)
Kb G, = |G—-G|, V(G,) 1 V4(G,) BRIHRNNRIKHLEWMYLREF.
SH(K) = D7 afu(K + Ga;(K + G). (11)
[+

A xR GRORFFEN LB ENERE, BETRAX AL |G| K18 mi
BEBERLFTELR A 89 AN FE ¥, U8 BIAE Y P AWM.
SR, 18 Slater HBERIRIF RBY
6; (K + G) = ~¢%i(32] — | K + G|*)/(2} + |K + G|*),

(K + G) = (K, + G)(5H — |K + G/ + 1K+ Gy, | D

R

X
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6 3 BENS: LA ¥E B AISb, ZnSe ) CdTe RYREHEH 685
Gauss BRI RA RBA
a;, (K + G) = ¢7iG"7j~IK+GiMY; } (a3
sja( K + G) = 76 %i(K, + G,)e 'K¥CI/4; |

A o= 1, ¥y =,
Z1IAHTRZFLADESANZRESEREFREE K. MEBEH,
ZnSe M CdTe HIEMHRERETILFR Alsb =1F,XBLS¥mitBLER,

%1 ZRMHERETFNRERE

V3 vi v, vé v va' a(R)
AlSb —-0.21 0.02 0.06 0.06 0.04 0.02 6.13
ZnSe -0.23 0.01 0.06 0.18 0.12 0.03 5.65
CdTe —-0.20 0.00 0.04 0.15 0.09 0.04 6.41

=E.ERE5H®

ABEELSIARRASH L, HT Slater BYM,B g = —— 13 3 Gouss B4,
B g = (o) 1. RHEHTE,RAARE, WHBH 6, T ARIKS RN

BB K HENS I F RAERBEER, R M E WX BT TG RE LR
WEE, w1, 2,3 R, MWEEDEH: =M EIERETERNER SR
NNERRL—BLERANBTEAREZERHERERNRERN, AAMERNRE, RA
AR RGE, ERRIIANNETESR. ERENENK/NSHHRBERRHER

(V) (V)
AN N \ / N -
| Lie x Sy &
4 r”f x;: 4t
Ny » Xy J
_L,, I _ , L T 3
2 X;. - ) Xu }
|- - r ,
ok T 0 I_L” i
= X,, .
~2 “2M
~d _ 1 1 1 ]

- ] L T X K T
» ] E1 AISh (Ufe®
. X i (a) A Slater FSHHAIAR
- | ™ (b) Cohen %LIY4L IR
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(a) AX Gauss WHHAOLR
(b) Cohen FIHLER
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B3 CdTe B

(a) AXGauss BHPHRILR
(b) Cohen ¥ A%
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s WEIS: [LAWETI AlSh, Znse R CdTe RIREHLEH 687

BX b ERANTHEGERX.

ARG E M HEIRLLAAR 0, SRR . R2AHTH SO 1 GO TR/
EMXENRANEEE(R I, HEEBAR). AEBREL,Z3FIH THREABRENR,
CB {&EH [1], SO-CB 2§ Slater #1585 [1189%R 2%, GO-CB % Gauss $hi¥ 5 [1]
MERZE. WNRDPEUFEH, AlSh NSHHNHBHFERIF,E ZnSe 1 CdTe BT
HWERERERAKBRKREERE X, — n 4.

%2 HEWMEEHHRAVERE (V)

AlSb ZnSe CdTe
R &
SO GO so Go SO Go
I —9.94 —~10.35 —~14.06 —14.69 —11.85 ~-12.39
| 0.00 0.00 0.00 0.00 0.00 0.00
I 1.77 1.98 3.60 3.42 2.38 2.24
Iy 3.78 3.97 7.93 7.37 6.85 6.07
L, -9.02 -9.15 —-13.22 —-13.82 —11.41 —11.70
L, —4.65 —5.06 —-3.99 —4.67 ~2.84 —3.49
L, ~0.68 -0.56 —-0.36 ~0.46 —0.29 —-0.32
L, 2.04 1.97 4.94 4.31 3.76 3.28
L, 4.89 4.73 8.54 7.78 7.56 6.56
X, —8.52 —8.67 ~12.86 —13.25 —11.21 —11.28
X,o —4.86 —4.84 —2.83 —3.67 -2.31 —2.94
Xy -1.55 —1.68 -1.74 —-2.03 ~1.06 —1.43
X, 2.38 2.30 4.86 4.08 4.58 3.92
X, 2.62 2.88 6.74 6.77 6.23 6.09
8. 1.5 0.21 1.2 0.22 1.3 0.19
B: 1.8 0.38 1.8 0.36. 2.1 0.41
#£3 HBESHENUHEKE (V)
rl.c_ru! P:u‘r:w ruv‘rl: rllﬂ_xlc Lu'Lu L.w‘['l. X:- 'xn Xu‘xx
SO 1.77 3.78 2.04 2.28 2.72 5.57 3.83 0.34
GO 1.98 3.97 1.97 2.30 2.53 5.29 3.98 0.58
AlSb [ ~pus 1.90 4.10 2.00 2.00 2.80 5.30 3.90 0.40
SO-CB 0.13 0.32 0.04 0.28 0.08 0.27 0.07 0.06
GO-CB | 0.08 0.13 0.03 0.30 0.27 0.01 0.08 0.18
SO 3.60 7.93 4.36 4.86 5.30 8.94 6.60 1.88
Go 3.42 7.37 4.31 4.08 4.71 8.18 6.11 2.69
ZnSe | cpo 2.90 7.90 4.50 4.50 5.00 8.40 6.00 0.90
SO-CB 0.70 0.03 0.14 0.36 0.30 0.54 0.60 0.98
GO-CB | 0.52 0.53 0.19 0.42 0.29 0.22 0.11 1.79
SO 2.38 6.85 3.76 4.58 4,10 7.90 5.64 1.65
Go 2.24 6.07 3.28 3.92 3.60 6.88 5.36 2.17
CdTe | oy 2.00 6.60 3.50 4,00 3.90 7.00 5.10 0.50
SO-CB 0.38 0.25 0.26 0.58 0.20 0.90 0.54 1.15
GO-CB | 0.24 0.53 0.22 0.08 0.30 0.12 0.26 1.67
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L5
LSt
1of !

X1 AV

;l ‘l 1 1 1 |\ L 1 0 1 Al 1 1 - -
__-m _ -6 =2 0 2 4 (V) —30-15 0 L5 (eV).
1

() ®
B4 CdTe HHrFREBEHMS
(a) XWdhER, BRA{4] (b) AXA GO H AR

H& 2% 3 /WU, M SO M GO HHMNERBERD,RIMNA GO AT CdTe 1
MRS, A 4 FoR, XRBKMA (4], MEELE, BREXRESBFES, R
ML MR MRIADA. EHR,MESINOREEERRERTERE, X5/ (1] %R

MG RE—BH.
HRFRTRET RRANTEOTHERF, PENPEYEFRF EMEREE N AR o
RS HEROR L, F 8 —H R FRE LRI,
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Energy Band Structures for Compound Semiconductors
AiSb, ZnSe and CdTe

Guo Zhiquan, Fan Qinliang, Huang Heluan and Xing Jinhai
(Department of Physics, Liaoning University)

Abstract

The Tight- Binding method is used to caleulate the band structures for compound
semiconductors AlSb, ZnSe and CdTe and the density of states for CdTe. In this cal-
culation, exponentially decaying s-p four states per atom as basis set together with an
empirical pseudopotential Hamiltonian were used. It was found that the valence and
conduction bands were in agreement with Cohen ef al. by adjusting exponential decay
constant for AISb. A better valence band and a correct band picture were obtained, but
there was less accuracy of energy for conduction bands of ZnSe and CdTe.

T

(\ 4

(i





