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Effect of Band Bending on The Bound Polaron in A GaN/Ga,_ Al N
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Abstract; The bound polaron in a GaN/Ga, _ Al N spherical finite-potential quantum dot under hy-
drostatic pressure is investigated by using a triangular potential to approximate the band bending of
the interface potential. We performed numerical calculation on the binding energy of the electron-
phonon and ion-phonon interactions. The binding energy of a bound polaron is compared with the
case of square potential. The results show that the binding energy of bound polaron decreases with
the increasing of electron areal density. We observed that the binding energy closes to the different
values of electron areal density n, = (6.0, 8.0) x 10" /em’ when the dot radius R > 10 nm. The

ion-phonon interactions play a major role in the polaronic effect.
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Table 1 ~ Parameters of zinc-blende GaN and AIN (room temperature )

Material E/meV o, fw /i a/(meV - GPa™')  B/(meV - GPa®) g, m'/m, Yy Yo
GaN 3 300" 92.96* 69.41% 0.5 39b 0.32b 5.35¢ 0.15* 1.2° 1.4°
AIN 5110 112.46*  82.05° 0. 449 40° -0.32" 4. 84" 0.25% 1.06° 1.41°

“Ref. [207, "Ref. [24], “Ref. [23]

K125 T AN TR B 1 T BE R AR E T
% B TR N R T I A 5 RERE R R
AR FR . IE AT LI IR R 58S
TR, 2R A B 45 RE R AR B2 H R 5
AZ RS M T R T PPA RSB 24
RIL FRATAF RN 08 T - AR LA
MFNZR - AR R B4 5 REW 2 L e %
JEFE T RIS RENR , WA 1 2 % SRR A - 1
AR ELAE RIS, oy TR 7R 17 L1 R 2R s 2 (]
(1 28 BN TAEAR KA BB REAR T AR 28 i s

MESARE. = T FIS T o -2 2 10
MIAEAE

P18 S B PR T % 32 0 8, SRl
LT A5 & REIZ W . X 5 B R TR R
A G, B PR T R A AR i B
T R RS ) =R AR i XORE = A A
A HE R I B AR, RS R TS5 A RE T
W, YL TR B n, = (6.0,8.0) x 10" /cm?
HETFHEFE R>10 nm B, AT A HEEREH
T MR/ AR TE 18, % B TRl BT



1132 K ot

1201

1001

without phonon effect

Ey/meV

R/nm
B 1 7S R 5 AN % TS T 45 5 R 2 42 0 AR
EXRZ, BTHHEERE n, =(0.0,4.0,6.0,8.0) x
10" /em® 45414 x =0.3,
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effects as a function of the dot radius for the elec-
tron areal density n, = (0.0, 4.0, 6.0, 8.0) x
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