50 5 2001 5 Vol.50 No.5 May 2001

1000-3290/2001/50 05 /0892-05 ACTA PHYSICA SINICA ©2001 Chin. Phys. Soc.
ES
14 1 2 3 17
| 510275

2 100101

3 102200
4 510600

2000 11 20 2000 12 17

SiO,

PACC 4270Q 7820P 6140 8110D

1
17 18
50 . Si0,
2
Si0,
pH
1—3
. >3.5%
1990 0 25%
4
SiO,
220nm 4% 1
5—9
a
Si0,
10—16
8% 1b
19934002 19874083 99096 980283

E-mail stswhz@ zsu. edu. cn



893

Uv240

Si0, 4%

100
@
80
60 1

40

20

1 S0, ad% b 8% ] (b)

EH/%

Si0, T ©
8%
1 mm 25% . Sio,
Kossel
100 —_—

Kossel . - |
0SSeé. 80 (d)

60
40

Si0, 20

90 nm Si0, 0] , .
400 500 600 700 800
P /nm

90 2 0.07 mm 4% S0,

a(0° b 20° ¢ 30°d
45°



894

100 3
104 @
14
0. 1—
(b)
~ ]
2 o : l ; l
® 7
] (©
100 . T
104 @
1 .
0. 1—
400 500 600 700 800
B /nm
3 Imm 4%  Si0,
a 0° b 20° ¢ 30°
d 45°
4 1 mm 8%
770 nm 90 nm Si0,
48 %
2.1%.

510,

100

(a)

:

()

B/ %

2

©

100 3 T T T

104

0.14

:

@

T
700
2% /nm

T
500 600

a0° b 20°

111
111

Sio,

111

111

111

T
800 900

8%  Si0,
c 30° d 45°

FBZ L
FBZ


Absent Image
File: 0


895

Si0,

111
90 nm

E. Yablonovitch  Phys. Rev. Lett. 58 1987 2059.
J.D.Joannopoulos P.R. Villeneuve S.Fan Nature 386 1997
143.

O. Painter R.K. Lee A. Scherer A. Yariv J.D. O’ Brien P.
D. Dapkus 1. Kim Science 284 1999 1819.

K.M. Ho C.T.Chan C.M. Soukoulis Phys. Rev. Lett. 65
1990 3152.

S.Y.Lin J.G.Fleming D.L.Hetherington B.K.Smith R.Bis-
was K.M.Ho M.M. Sigalas W.Zubrzycki S.R.Kurtz Jim
Bur Nature 394 1998 251.

S.Noda K. Tomoda
2000 604.
E.Ozbay E.Michel G.Tuttel R.Biswas M. Sigalas K. M. Ho
Appl . Phys . Lettt . 64 1994 2059.

E.Ozbay E.Michel G.Tuttel R.Biswas K.M.Ho J.Bostak
D.M.Bloom Opt. Let. 19 1994 1155 E.Ozbay J. Opt.
Soc.Am. B13 1996 1945.

A.Blanco E.Chomski S.Grabtchak M. Ibisate S.John S.W.
Leonard C.Lopez F.Meseguer H.Miguez J.P.Mondia G.A.

N. Yamamoto A. Chutinan  Science 289

14

15

16

17

18

19
20

Ozin  O.Toader H.M.van Driel Nature 405 2000 437.

E. Yablonovitch T.J.Gmitter Phys. Rev. Lett. 63 1989 1950.
K.M.Leung Y.F.Liu Phys.Rev.Lett. 65 1990 2646.
[.1. Tathan G.H. Watson Phys. Rev.Lett. 76 1996 315.
D.B.Mei H.G.Liu B.Y.Cheng Z.L.Li D.Z.Zhang P.
Dong Phys. Rev. BS58 1998 35.

D.B.Mei P.Dong H.Q.Li B.Y.Cheng D.Z.Zhang Chin.
Phys . Leit 15 1998 177.

Z.L.Li P.G.Ni B.Y.Cheng C.J.Jin D.Z.Zhang P.Dong
X.C.Guo Chin. Phys. Lett. 17 2000 112.
Y.S.Chan C.T.Chan Y.Z.Lin Phys.Rev. Leit.
956.

M.E.Zoorob M.D.B.Chariton G.]J.Parker J.J.Baumberg M.
C.Netti Nature 404 2000 740.

80 1998

T.Yoshiyama I.Sogami N.Ise Phys. Rev. Leit. 53 1984
2153.

D.E.Polk J.Non - Cryst.Solids 5 1971 365.

J. Tauc

London and New York 1974 45.

Amorphous and Liquid Semiconductors ~ Plenum Press



896 50

COLLOIDAL AMORPHOUS CRYSTAL WITH A
QUASI-COMPLETE PHOTONIC BAND GAP

HE YONG-JUN'*  SU HUl-MIN' ~ TANG FANG-QIONG>  DONG PENG®  WANG HE-zHOU' ¥

' State Key Laboratory of Ultrafast Laser Spectroscopy ~ Zhongshan University ~Guangzhou 510275 China

2 Institute of Photographic Chemistry Chinese Academy of Sciences Beijing 100101 China

3 State Key Laboratory of Heavy Oil -~ University of Petroleum  Beijing 102200 China

*  Guangdong Electric Power Telecommunication Centre  Guangzhou 510600 China

Received 20 November 2000 revised manuscript received 17 December 2000

ABSTRACT
The experimental results demonstrate that an amorphous colloidal crystal possesses a quasi — complete photonic band gap.
The bandwidth and the wavelength of the forbidden gap in the amorphous crystal do not change along with the variation of the in-
cident angle. The bandwidth of the stop band is much larger than that in the silica colloidal single crystal. The results also show
that quasi — complete photonic band gap can be observed in an amorphous colloidal crystal with a low refractive index. The quasi

— complete photonic band gap results from the fact that the symmetry of lattice is decreased in amorphous colloidal crystal.
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