52 10 2003 10 Vol.52 No.10 October 2003
1000-3290/2003/52 10 /2638-04 ACTA PHYSICA SINICA (©2003 Chin. Phys. Soc.

GaN N

510275
2002 11 4 2003 1 8
GaN
GaN
PACC 7855 7865K 7850
11
1.
GaN
LED LD "2 2
GaN
GaN 1.5 ym GaN
3—s 6—11 MOCVD
6 1x107 em™ .
0.8
0.7 R
GaN 061 T
GaN 3 0.5
o % 0.4
- o3 DR . romARE R
FE I AWAVAVAVATA RS (i
0.1 _ T
0.0 T T T T T T e
- 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
o HTRER eV
1 GaN R T A
Acton 150
R T 1 .
A=1-R-T A
1 . 1
GaN
GaN . Hitachi F-4500
330 nm 2

" 69888005 60178020 970148 011204



2639

10 GaN
=t s
~ El
m N
4_00 45IO 560 550 G(I)O 650 760 B
B /nm 400
2 330 nm GaN
3
3 . 11
2
505 nm 563 nm 605 nm
2 1
505
m 563 nm 605 nm
1
2 505 nm 563 nm 605 nm
3 4
A B C
1 AB C 3.377 eV. AB C
3
A B C 3.377 V. E,
= 3.377 - 1239/507.36 = 0.935 eV E, =3.377 -
: 1239/548.31=1.117 eV E, =3.377 - 1239/593.27 =
507.36 nm 548.31 nm 1.289 V.
593.27 nm.
] 3.377eV
. B ;
/nm o/nm E ]
A 507.36 36.28 75.99 é ]
B 548.31 47.47 177.06 & ]
C 593.27 58.96 36.39 i . : ; . .
2.2 2.4 2.6 2.8 3.0 3.2 3'.4 3.6 3.8

100% .

HFhRER eV
4 505 nm a 563 nm b 605 nm
GaN 2
E, T =3.480-0.162/ exp 366/T -1 1
T =300 K GaN E, =



2640 52
3.412 eV. Neugebauer
E,=3.412-3.377 = 35 meV. ’

- Ve Oy
Ve,-Oy. 1.1
eV Via-Oy
Elsner " Ve
Ogino Haynes’ rule Oy Ve,- Oy , Ve,- Oy s
25 meV Ve,
4B C 1.0—1.2 eV,
— Van de Wa-
5 5 CB VB lle 15 Ve, 4
Vo H Ve Hy Ve Hy Vi H,.
Ve.H Vi H,
AB C Ve 0.1—0.2 eV.
Voo VeoH Vi H,
0.9—1.1eV.
CB 3.412eV Vpd V(;a'
Oy V- Oy Voo VeuH Ve H,
. Ox
HY *P Oy H* Vea-
Oy Vea- Oy » VooH Vi H,
VerOx - Vem Oy
VB A B C
s e Veam Oy 2 Ve-Ox Ve,
E Vg- 0y, =E,
4. =0.935eV E V-Oy =Ez;=1.117eV E Vg, =
E. =1.289 eV. E Vg,-Oy =1.117 eV
Neugebauer 1.1eV .
0.94 - 1.29 eV Elsner
" 1.0—1.2 eV
Vy Oy . Xu o Ve Oy » Ve,
Oy. Oy
O n GaN
n  GaN . Neugebauer Oy
s Vi formation en-
ergy p-GaN 5.
Vy n-GaN
Vx. Oy GaN

35 meV



GaN

2641

Vo Vea-Ox V- Oy 5. GaN

Nakamura S Senoh M Iwasa N et al 1995 Jpn. J. Appl. Phys. B 7 Ogino T Aoki M 1980 Jpn. J. Appl . Phys . 19 2395
34 11332 8 Glaser E R Kennedy T A Doverspike K et al 1995 Phys. Rew. B
Nakamura S Senoh M Nagaham S et al 1997 Jpn. J. Appl. Phys . 51 13326
A 36 1.1586 9 Neugebauer ] Van De Walle C G 1996 Appl. Phys. Lett. 69 503
Li X Peng LF Huang Q W et al 2002 Zhongshan University Xue- 10 Reynolds D C Look D C Jogai B et al 1998 Solid State Comm .
baol Acta Scientiarum Naturalium Universitatis Sunyatseni 41 105 in 106 701
Chinese 2002 41 11 TLaiTS Lin WZ Mo D 2002 Acta Phys. Sin. 51 1149 in Chi-
105 nese 2002 51 1149

4 LiST WangL XinY et al 2000 Chinese Journal of Luminescence 12 Chichibu S F Torii K Deguchi T et al 2000 Appl . Phys . Lett . 76
21 29 in Chinese 2000 1576
21 29 13 Neugebauer ] Van De Walle C G 1994 Phys. Rev. B 50 8067

5 Schon O Schineller B Heuken M et al 1998 J. Crystal Growth 14 Elsner ] Jones R Heggie M I et al 1998 Phys. Rev. B 58 12571
189/190 335 15  Van de Walle C G 1997 Phys. Rev. B 56 R10020

6 XuHZ Bell A Wang Z G et al 2001 J. Crystal Growth 222 96

Studies of broadband yellow luminescence of GaN "~

Lai Tian-Shu
The State Key Laboratory of Optoelectronic Materials and Technologies

Fan Hai-Hua Liu Zhen-Dong Lin Wei-Zhu
Department of Physics ~ Sun Yat-Sen University ~ Guangzhouw 510275 China
Received 4 November 2002 revised manuscript received 8 January 2003

Abstract
The broadband yellow luminescence BYL of undoped GaN film is fitted optimally by the linear superposition of multiple
Gaussian functions by using nonlinear optimization technique. It is found that the BYL may be divided into the three Gauss-type
spectra. It shows for the first time that the BYL originates from the combination of three independent radiative transitions. The
energy levels of the initial states of the three independent transitions are measured directly in experiment by means of a novel ab-
sorption-normalized photoluminescent excitation spectroscopy. It is found that the three independent transitions have the same ini-

tial state but different final states. The origins of the initial and final states are assigned reasonably .
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