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Abstract
Gallium Nitride (GaN) films with a hexagonal structure were grown on aluminum nitride (AIN)
substrates in gallium and nitrogen plasma exited by microwave power. The photoluminescence properties
of the GaN films were studied at various temperatures as well as various excitation densities. A strong
ultraviolet emission, which consisted of two components, was observed even at room temperature. On the
basis of the spectral position as well as its temporal behavior, the origin of the two components was

attributed to the radiative recombination of free and localized excitons.
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Fig. 1 Schematic diagram of the apparatus. (a)
whole system and (b) details of the growth

zone.

3. BRCER

F 9, GaN #HIBEIKEF BT 75 Xenmtt il
L =4 7 ol 00W & kv 2 &, SRR
~7 b, Noar 1900 first positive series & second
positive series, # L T, N,*f 4 9% N -7 first
negative series MEM TS E— 7 2Bl S 72,
<4 7 ot I AS00W LD ek ey, N0
Y- 7 i A L, #iL < 403nm & 417nm 12 Ga it
LB b ribiisimnE— 28z, £L T,
2D Galfl =7 BN L& FTHA, GaN
AT AIN W IR ET 2 2 Lo 7e.

AIN Febd b1z 1 L7z GaN 32 X #tiniiric & 0
SR L 2RSS, 2o B2 13840 GaN 23k &
LTI AN i AINIZE B b LTwie, &7,
SEMBGHICEDKAE7 v 0 y—DBEIZ LY, KK
En7: GaN #2450 TH Y, ZORIFRIIFIT ~2um
THbI Wi,

[X12 (a) iz, MPCVD iz & © AIN JEM 11z iile &
72 GaN B4 2KicB T2 7+ L3Ity R
27 IV ERT, WU T, 356.3nm (3.479%V)
IZE— 7 %R L, #189nm Akl 2 47 3 B im 3R
KD AP S L7z, -~ )i, 72012 MOCVD ik



LUMINESCENCE

LUMINESCENCE

A 7 KEET T XChRE® T 72 GaN R o 1% 1 X Sk o

L VRS ZRBO 7 b ity by 227
FUEKI2 )23 . MOCVD i k0l S it
FTld, BORTH DA RED S LR IR L
T\ 52.13eV D C /3y F LW TR ASBEAHENT Hy B
7z, Tz ki, MPCVD &ipiusiiE o N, & Ga
DEEHOT W7, WERFHI AR OULA A5
WMENLHELLNDTHE L 2R/ LT WD,
RAZEIRI VL 2L — 4% 1o 72 0 5 1 ik 1) 5 o0 )

T T T IR B
(a) 4.2K
@
c
3
£
8
n
Z
[47]
. _J
<
N T T
350 400 450 500 550 600 650
WAVELENGTH(nm)
S A L I L L SIS A B
(b) 4.2K
—— -~
.12 356.3nm
c
3
o
[
S
- Cband
% AW=4.2nm 2.13ev
z "
LU
E :
z —J x1\0//\/¥
—1||1‘1||A PRRENE RPAOT SRS G W A U ST ‘Altlﬁ

350 400 450 500 550 600 650
WAVELENGTH(nm)

Fig. 2 Photoluminescence spectra at 4.2K of (a) a
GaN film grown on AIN by MPCVD and (b)
a GaN film on sappfir by MOCVD.
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Fig. 3 Photoluminescence spectra of a GaN film at
(a) 77K and (b) RT.
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Fig. 4 Temperature dependence of the free-exciton
resonance energy of GaN. The open and
solid circles represent the peak energies of
photoluminescence spectra observed under
He-Cd laser and short-pulselaser excitation,

respectively.
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Fig. 5 Time-resolved luminescence of exciton at (a)
77K and (b) RT taken from a GaN film
under excitations energy density of 1.4mJ/
cm?. The solid lines are due squares fits to

the experimental data.
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