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SE R PR IRIE FUHE D 2. 3 A BT T A A 4041
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B A ) AN [R] S 7 1 51 B R A R P
Wxt B AR AL R AL T BE B R ERIE B R 5
M) 43 550 45 STk [42] A1 [43] i 8. Shi fff 74 [44-47)
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IF) 75 F A2, B 2% B8 F 4 0 R0 3 5
A EAER.

2 EAAERES

F & — B In, Gay_,N/GaN & 1 [ 25
F, BEA B In, Gay_ NAL T |2| < dVEHE (A = 1),
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M= ERE. no= {p,b}, p FRIEX TR SO PRI,
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Vi(z) 2#HmRE, BE5 N

Vo+eFd, z<—d/2,

—eFz, |2] <d/2, (2)
Vo —eFd, z>dJ/2,

V(z) =

Hi Vy = 07AE,, AE, = z[Ey(GaN) —
E,(InN)] — ba(1 — ), W SHbH N 1.4 eVIE]
e BT, F a8 N g, eiEdy
e A bRl Z AR IR T ). M = 0.198), F
FAMEEY 1.56 MV /em P91, g2 ps 1 5 7 Al 24
J5E FCe R LA P G B R T RN

Hp =) [gn(2) exp(ig - p) — gn(20)]

X [an(w) + h.c.]. (3)
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o,
XS,CF
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K, EH— BB B KAE, R JE0N. AW
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RAE. XA I e A AR i D AR
Brh sz & T IREA G B 2 hIEREE H, P80
Ing.19Gag g1 N/GaN &= T-Ph&ity (BH N &)
P R DT T TN B 5 K v ) A - e TR

d/nm
2 Ing.19Gag.s1N/GaN & F Bkl KB b2 5 7
X G BE R DTERBE B 55 d AL RO R (LFET R R
PR FR 37 RO P 2 H 3 0 25 SR Sl AR R S 2 R,
CF, HS, IF & T Bk LA L AT A A 2R 1, 2k 2, 2463
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IS, WAEDS T AETS SO TR AN
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Wbl AR, XT CF 45, G A F g i S
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R A — A FE I ORI AR, WL AR o
05 CF ARG AR, IXI Acp Ml Bop £U{EYY
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& AESE HUE B d (93 KT O, A R STk
(AESE + AE + AENS) BB d B4 K S8 0,
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B3 Ing.19Gao.s1N/GaN & T FFA R A A [F] 32 K3
S R AR A AL T R A RE B N ST MR BE o A2 1k B H
2 (LTl M A RS A R L R 45 21 23 30 P s e A
SRR, HS, IF, CF 73Tk BB AT RIA0 550 H 2
1, 62, &3 ML 43R, M E R ZRR NG+ H T

STTHR)

EBESE (d = 8 nm) ALK T, Ing.10Gag 81
N/GaN B R @itk i 753 By B Z B4
PR R AFA T, X=FBF, B, M5
Zo AL B R B S AR [, YIBERE Zo B3 K
Ey BN, BB 28 TR RIS, BEAR R
OB Zo 38R, BT 54O mEE

K, XGRS & REFEAR.
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B4 Ing.19Gao.g1N/GaN & F B i R 4t fb 7 B 45
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53 50l SR 2 R P 22 40R)

19.7

19.6 -
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19.3=
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K5 44 H Ing.19Gag.s1N/CGaN & T B (4 & Bk 9%
d = 8 nm) AN [E) 32 7 X R A B AL T 4 A R T DUIR
B8 Zo ALK BR R (RN L 53 AR A RIS
AR, %1, &2 L3 54 ML HS, IF fl CF
FEFRETTER, Tk 4 275 TR oTHk)

B 5 1 25 H Ing 10Gag g1 N/GaN & T Bk (4 52
BF9E d = 8 nm) "N [F] ST TR R AL TR A5 &
REAITTHRRE Zo 2L R R BO . K 5 HhF 3, TF
AMHS I sTREEE Zo I3 KM 22180, A A
2t FL 7 IS ) TR AR /N R T IR N FE A I Y
TUBRAS /N . Ry, BEAE Zo IR, A W
WA, B (L) 5 TR A HS 75RO A o,
{13 Arp Fl Ags(Bir 1 Bag) 2UEAE K, H A A
Ans BUAZ KFEE KT Bir Ml Bus BUELKFEE,
HAEY = A, + B, BUEAK, B9 d N2, Cre
M Cus R, X HE5 R AR F1 AEIS $UE M &
Zo WIHE RTS8 5 a) Z il
BT B iR, BT A I R
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TEFHE S, B4 A e S i, Rt
TS5 IFFHS B G BEE Zo (36 KA1k
AR, B Arp 1 Aps BB AR EUN, X Crp — Arp
M Cus — Aus ZHHN, 5 Brp M Byg 24 5H
PN FL 3 I PR U AH (], S R I I 5 A AR Ak A
X CF 145, WA NI, BiE Zo 36K, W
TR 05 CF A 1R G s, (A48 0
5 CFAET#G IS5 CF A T #6 jk
GIFEENG, Bl AESE = Acy + Bop BUEAE /D, T
AESF = Cor — AEST BAEARR, K518 CF /4
T OTBRRE A Zo I RN SRR K. A Nk,
BT N el TR A e R i, TS
CF /TR & B Zo 3G KT A 5] &3 K B A2 4L,
B Acr BUEARECN, TR 05 CF A TS
59, Bop BEAZ/N, AESF = Ccr—Acr— Ber
BEA Zo W3 KT K. HT E TN
BRI RBER, B NI, R TR
BEE Zo HIME RIS, A NN, A1
TUERBEE Zo BRI K.

THESRERY], B rroTst £ 2k E T LO
R BRI DTk L 2R TO A 1 B oT k4 K A
g, bR R DU B TO I ok
BT e11e1. < 032 ZFAFMIZIR, Ing.10Gag g1 N/GaN
TP e SR AfEERLOLTE R T
i Ing 19Gag g1 N/GaN & B b Bl b B 7 STk L
GaAs/Aly10Gag g1 As 7 F 0T ik K — AN &= 2K,
A b 7E In, Ga;_,N/GaN &= F A RF 1Tt 5H
F - A AR A O ] R A TN TR TR AL

4 % W

KA M WLLP R & H kit T
Ing.19Gag.g1 N/GaN = T-B 5 M) (LFEEnT) H R 2k
e F 5 G RE By AR SCKBEOGY 5 10 pe A2
A AE B DT R B B 5 AN BT O AR R B EOC R AE
HAEEE PPN T 2480 Ing.10Gag.s1N/GaN &1
B4R R CF, IF ATHS(ZRLO f12E TO) 7 14 %
1) 1) e 1 AN P S RS I RE R, [RIETE N 24 5 G
AT 5KBOGHAE TR EIEN. 85180, 45
Er AEBEE B 1S DR SR, AR B B R,
M B R sl N N, 55 fEiEaIE T Ing 19 Gag.s1 N 4
BB A Ing 10 Gag .51 N /GaN & 1 [ 41 %} o 75
T R A AL 7 R4S A R I TT ek K, M

R REARRE B AN GE A RE. AN F) SR X RE R 4
B RER TTHRBE B R AR, RA N
HL I, 72 pF e, CF 75 -7 Sk Bk HS A IF 75 1 5
Bk, T 58 B b, CF R 3~ 5Tk B HS A IF 75 1~ 5T
BROK. BN EHE R, CF &7 oTEk A& /N, 1 HS
FIIF 75 7 DTk AR K. X 0B N 2 FL 37 3R 2 5 T
AR A A DA R e AT R i R R &S G e Y
TTHR. £ ng 19Gag g1 N/GaN & T B o Bif 98 ) 42
PTE A, 7 1 R 2 A A RE B N 45 A RE I BT
#ik EE GaAs/Alg.19Gag.s1 As &7 B 89 4 REAE (2
3.2—1.8f11.6—0.3 meV) KfF%.

TEBESE [ 52 (d = 8 nm) [ Ing 190Gag 51 N/GaN
BB, BEE AR RO AL E R, BT E T
BFERI 4% J v ) SRR BE 0SS, 45 45 e BB A A% ot
OV B AR K Uk /N TF AN HSS 75 1 5 45 & B 1) 57
Wk B A 2% 5 Fp 07 B 1 B K T S22 8N, 1T CF 75
TR TTHRBE A 2% 0 O A B IR R T 2218 1 K.
A W@, BT R ITEEE Zo B8 KR 22
g3, A NEBZN, 57 S 5TREEE Z, 13
KW, L Ing 10Gag.s1N/GaN &1
ARE (B AR L) T ARl 7 RO B S KT T B
B Ing.10Gag.s1N/ GaN &7 BFAF kb B9 Bl AL 721
B2, 1 Ing 10Gag g1 N/GaN & 1 BFA K} (47 £%
1) WAL O R A R L AR I OK, DRI TE 1%
PR Z DR LT A BE LR ) I N 1% 75 R X B R K
FATHY BT 7T T AR XS BE— DB FU LT 807 2 44
RUEG K b - T RG2S H B
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Abstract

The energies and binding energies of the bound polarons in a wurtzite Ing.19Gao.s1N/GaN quantum well are inves-
tigated by means of a modified Lee-Low-Pines variational method. Contributions of ground state binding energies and
different branches of a longwave optical phonon mode to the energies and binding energies of the bound polarons as a
function of the well width and impurity center position are given. Effects of the anisotropy of phonon frequency and
built-in electric field in the system on the energies and binding energies, and the electron and impurity center-optical
phonon interaction, are included in the calculations. Results show that the contributions of optical phonons and built-in
electric field to the ground state energy and binding energy of the bound polarons in a wurtzite Ing.19Gao.s1N/GaN
quantum well are very large, and result in the reduction of energy and binding energy. The binding energy decreases
monotonically with increasing well width, and the speed of decrease is fast in the narrower well while the speed of
decrease is slow in the wider well. Contributions of different branches of phonons to the energies and binding energies
as a function of well width are different. In the narrower well, contributions of the confined phonon (withoud built-in
electric field) are smaller than those of the interface and half-space phonons, while in the wider well, contributions of the
confined phonons are larger than those of the interface and half-space phonons. Contributions of the confined phonon
(with built-in electric field) become larger, whereas those of the interface and half-space phonons become smaller, and
the total contribution of phonons also have obvious change. Contributions of these optical phonons to the ground state
energies and binding energies of the bound polarons in Ing.19Gag.s1N/GaN quantum wells are larger than the corre-
sponding values (about 3.1—1.6 meV and 1.5—0.3 meV) of those in GaAs/Alp.190Gag.s1As quantum wells. The binding
energies in Ing.19Gao.s1N/GaN quantum wells decrease monotonically with increasing location Zy of the impurity center
for a constant well width d = 8 nm, and the decrease of speed becomes faster. As the position of the impurity center
is increasing, the contributions of the the interface and half-space phonons decrease slowly, and those of the confined

phonons increase slowly as well.
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