3045 G4
2009 4 8 H

®x oot

CHINESE JOURNAL OF LUMINESCENCE Aug. , 2009

Vol. 30  No. 4

XEHE: 1000-7032 (2009 ) 04-0473-04

Al 2 53 %} AIGaN/GaN 5 T2 B 0k 73

A0

R ) A

(1. AT R el TR S EORIIRRT, T4

JoH 5106315

2. HEPEBE MIBEAR, )UK HEIR 526061)

FEEE Sl RO — R ST — YR 1T R 00 R IEAT AR A 19 50 T REA 15 L T oK B
WAL, I B TR SRR T A EBRE oS )2 AL MR R B8 T AL LIRS . 45
REW], 2EFPRH ALy RAYZET 0. 15 BFEOEE AR RE ook, B0 EE AL T 3 JERE TARRES .

x B ﬁ B PHBBEOER; A4 ERERT T
FESEE 0471.5; TN248. 4
1 3] E}

PR BHOE S (Quantum cascade laser) 2

TR T E R T P AR SR T BR
ﬁ%ﬁ;‘ﬁ%&%ﬁ& o, BT B A K B R 4n MBE
A DATE ) ROEE Bl AR Z A1 B H ET R
LA ZM R RG S T T HIRBOCE
AR 4N InGaAs/AlGaAs 5 GaAs/AlGaAs,
HX PRI RMA 2 il 25 00 TR BOLE A B 5
R R =BG &, — B A
AE A 5 2 2 W] 1 7 PR KT LO 75 Ffig it (36
meV) ,{H 5T R AFOLRE (26 meV) fHZE A
2, 25 5 15 T AR RE A 1) BE 28 09 1) BR AT
GaN JEABHA R 1Y LO g /& 90 meV, i K
THBURE , DAX FhobARL I 55 19 2 1 OO &
A BRI SR RE , K AlGaN/GaN & 1B il
PR LO P Hop s Al bt 5% B 3 & IR RES |
(L, 6 R OB I PEREA A

PL AlGaN/GaN #HA 2 il £ (1) = BPF i 7 4%
3Ol AN S EUNERE RS (S /Ny R s
B E 157 R A 1 4% 1 BE AL B i ek AR )
15, SR A GaN BEAH R A 1Y B &
WAL S A . FEEETIR T (8] 1 R
JC BB ZE S ALy AMIMHLIZZ M R, 155
25 A R TIEOC AR M Z5 S8

I Fs HEA: 2008-12-23; &iT HHA: 2009-02-18

PACS: 42.55. Px; 78.55. Cr

PACC: 7855E XERFRIRAEG: A

2 AR

NI ER ) R R AL TR B — A 5
A AR R AR RO, 45 A Ktk A PSP 5 Tk
HUR AL PPE. B &ML Hr SRS B KL A BEAR
PESIR G, 5 100 5 bRk Ky i M R, EF B
Z5kg1) AIN 5 GaN 9 B % A5 BE 208 71,
AlGaN F4 1 A A5 EZ S AL AR, iIFRR N
BT LR 5 o e RO 2 i AlGaN 15
GaN PRHAA L A B AN DR 5 RS 1Y, s i i
TR T R A

a — a, (]13
ﬂPZGO@—%g) (1)
Hor ay Bl a 4330 2 V- SRS B AR SRR

B eq Fll ey J2 LR AR, C AT Cop 2 HLME R B
P YRR R R F N Tk A
T BB 22 )2 R RIS ) .

WA A R B PIE,  oc B AR K Ag GaN/
AlGaN i F IR 544 v (19 FEL BB I 2 2l
FHET 14 Kﬁi&ﬂﬁ?%ﬁ?ﬁﬂ,,ﬁﬁéﬁﬁﬁw

hZ
- dz2W(>+V<>W(>—E‘P(z)
(2)
Hrm™ B FAMEE, 5 W, 05258 i A4
T B RE IR pRER, Ve (2) SR ICRE R o

E&UWH: ERARPERES (50602018 ) ; 77 M 15 LED Tk AL O FE M T H (2004U13D0021 ) 5 1 1 5 Ft 45048 o 5 R 0 H

(2007 A010501008 ) % 1

TEBE®IAT: BRETE(1973 -), B, WId I, EZAFOEHE TR R

E-mail; gchenbox@ 163. com
# ¢ IR R A E-mail: gfan@ scnu. edu. cn



474 - A - S 5530 %
—AEIRNTTFE R
iz _ Q(Z) GaN 2.5 nm
d ZVC(Z) - S(Z) (3) AlGaN 2 nm
Horp S ST T & A LR R, e H A 2 GaN_ 25mm || period
[EE]T;T:E%E}'[H : N periods AlGaN 3 nm
GaN 4 nm
p(z) = q[ Z (P, -P._)é(z~-z) + AlGaN 3 nm
Ni(z) = S [ w(2) |2 ] (4)
o ! . o GaN 2 pwm
e 855 A 10 B — T & 7= ST A R AR Ak HEL oy 1T 9% _—
i, 2565 A 0 585 0 X B A TSR R T

P, 5 P oriE z A A NS 2 AR AL T 2, 2
FUT, Ny S i Bl A n, SERESN B RYSR
AT 4R TR, BT E

N
Ny (z) = - (5)
" 1+ exp[EF ;f;(z)]
n; = m;;ﬁlen[l + exp(EFkI:TEi)] (6)

Hrp By ZIOKBED, N, B AIE EWIE L E, 2
LB EAESL, B HUEIR T AR 0.2 eV, 37
KBEGL L PR AR R E -

di

[V = Sn w1 ]dz =0 (7)

0 i

Hrd, ZRZERE,
3 #X54k

FATLL Sun %7 5 Huang % Ji7 2 38 14
AlGaN/GaN = Bf X 5 7 B 306 2% hy 191 15 17
g8, HA5 e 1 iR, M1 dikaE il g4 #
(B 22 2 1) JREJEE S —FE 1, SR /2 Sun 254 £
FIOE AR 11 22 208 Al 5 Gay 5 N A 42, 1l Huang
RGBS Al ,Ga, g N,

THE A3 S50, AFE AIN Al GaN #4
BH A AW AR BE | SRS B R A
B A HUR B B A ST R AR A Ak AT
Hk[6,9,10], i AlGaN & 4S50k AIN F1 GaN
THEMEEHE

BT Sun Z519 Al 5Ga, s N/GaN & T2
PRI E R B — 1 A 1 B Y FE P BB 5 D PR A
v, Tl B LA 22 DA RE S B R A5 98 BE 2 25 11
70% 15, KRA%TF 0.2 eV &2 BAESLY
Hh 7 x10" V/em TSR H)FAH AERG 5 LT 45 bR
5, BT R T 22 S BEZE A 7 )

K1 QCL AKX &~ K

Fig.1 The schematic diagram of active layer structure in QCL
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Fig. 2 Band structure, subband energy separations and

wavefunctions of the active region under the external

bias £ =7 x10* V/cm
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Fig. 3 Band structure, subband energy separations and

wavefunctions of the active region under the external

bias £=1.0x10° V/cm
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Effect of Al Composition on the Properties of
GaN-based Quantum Cascade Laser

CHEN Gui-chu'?, FAN Guang-han'

(1. Institute of Optoelectronic Material and Technolochy, South China Normal University, Guangzhou 5106312, China;
2. Depariment of Physics, Zhao qing University, Zhaoging 526061, China)

Abstract : In order to optimize the Al composition of the barrier in GaN-based quantum cascade laser, we made
a self-consistent calculation to the Schrodinger and Poisson equations of one period of barrier in QCL. The
band structure and the electron envelope function were obtained. The relation between dipole matrix element
and Al composition of the barrier was illuminated. The results showed that the dipole matrix element is the lar-

gest for the optimized Al composition to be 0. 15.
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