53 12 2004 12 Vol .53 ,No. 12 ,December ,2004

1000-3290/2004/53 (12) /4224-05 ACTA PHYSICA SINICA c 2004 Chin. Phys. Sc.
*
.I.
( , 430074)
(2004 1 14 2004 6 8 )
Maxwel |

’ )

PACC: 4255, 4260D

[14 15]
1. , Maxwell
1994 TiO,
( 100 nm ) (1 1968 ,
[2]
(23 1999 Co
266 nm 100 nm )
Zno , :
[4]
[4—13]
( )
[11,12] ,
( ), ? , ,
Zno , ,
, 0.3 nm™" , .
, ? (PTD) Fourier ,
= Maxwell , Zno
[3] [8] [9]
o= n=n+in n’
( :60378001) ( :2001ABA003)

TE il ;j4iu4508 @sna. com



12 : 4225

2. 2.
; ) , M Maxwel |
[} aHX — E‘i
IJO at - az [} (1a)
oH,  0E
Ho 5y = 5y (1b)
IE _dH, 9H
€ L tOE =" -0, (1c)
2 € Mo o
. n=n+in , O =
2.1 Eonrf(x), W
J— . Z
n=n+1n E(Z,t) - Eoei(kz-ml). (2)
r L w A=n+id K
n (L x W) ) an
— , k=% (n+in), (3
. n n
, (e, A ) 2
i I[r\z-
0] .1 Zn0 E(z,t) = Eoe'“zgze[A 9, (4)
, 3.5Umx3.5um, 4t
1024 o =2 700 9= - @, m>0
'n=2.3,m=1,r=37.5nm ® =40%. g>0, :
FDTD (PVIL) ;, n<0 ,g<0, :
Maxwel | : J
[11,17] -IM (Ey HX HZ) n’ ’
, Fourier , 3.
. , At=2.3x
10 Vs, Ax=Az=0.01um, 3.1.
1V/m.
101 B| A A/um
A 0.1119
8f B 0.1067
TE C 0.0970
; D 0. 1167
E c E 0. 0804
o F 0.0889
£ = 4
B ® EF
2 D
0_ ]
0. 04 0.08 0.12 0.16 0.20
A/um

1 2 , (-0.50,1.30)



4226

Maxwel |

)[13]

@ ,(b), (), (d),

(e),

(- 0.50,1.30)

f) 2

. (2

A,B,CD,EF



4227

AJD lClFJEJ

3.2

L BY
B JE

, 3
1V/m

, B

, B
4 3,
5
nl

0.002,0.0023 0.0028. 5
2.0 B
A L ]
L o
L5
I'E |
>
‘c 1.0
Z D/
3 r .
R 4
0.5 [
. . C -
.
PRI T
o.of ¢
1 1 1 1 1 1
1 2 3 4 5 6
HEAHL
4 | | 0.003, 15000
6 p—
e B -
A C , v
v D ;.“."
T . c;
. *- A
> 3k "4 E 7
L) ; ]
S —®—F iv
= i je
ﬁ ‘ ; A.:i'

C oy Ay
,‘J'l:v'v ,‘;./4
POVEIPURPRPS -4 o S o)
) 1 ; I
0 14 28
In'l/107*
5 15000
Zn0
L
L
1



4228 53

, B )
1 B 1

1 B 1 1
[1] Lanandy N M 1994 Nature 368 436 [10] Soukouis CM, Jiang X, XuJ Y 2002 Phys. Rev. B 65 R041103
[2] LetokovV S1968 Sov. Phys. JETP 26 835 [11] Jiang X Y, Sukouis CM 2000 Phys. Rev. Lett. 8570
[3] WersraD S199 Phys. Rev. E 54 4256 [12] Varnede C, Sebbah P2001 Phys. Rev. Let. 87 183903
[4] Ca H1999 Phys. Rev. Let. 82 2278 [13] LingY,Cao H,Buin AL e a 2001 Phys. Rev. A 64 63808
[5] CaH,XuldY,ZhangV Get a 2000 Phys. Rev. Let. 84 5584 [14] Anderson PW 1958 Phys. Rev. 109 1492
[6] CioH,Zhang Y Ge a 1999 Phys. Rev. B 59 15107 [15] John S1991 Phys. Today 44 32
[7] ApakovV M 2002 Phys. Rev. Let. 89 16802 [16] Hawkins RJ, KalmenJ S1994 Opt. Quant. Hectron. 26 207
[8] BuinAL 2001 Phys. Rev. Lat. 87 215503 [17] Berenger J P1994 J. Comput. Phys. 114 185

[9] BuinAL 2002 Phys. Rev. Let. 88 93904

Influence of spatial localization on the threshold
of quas- state cavitiesin random lasers
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Abdract
Laser phenomena in random media have been guded based on the localized theory for opticad wavesinfinite random media.
The relationship between spatia locdization and anrplification for quas- gate nmodes has been invedigated by use o the finite
dfference time domein method. The gatid prdfile and the ectra characterigics of quad- date nodes are determined by
andyz ng the localized processes of opticd light beams in random media without gain. The anplification and threshold of quas-
date modes are andyzed in random media with gain. Results show that the quad- date node with a sronger gatid locdization
has lower threshold and can be anrplified preferentidly.
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