57 5 2008 5 Vol.57 No.5 May 2008
1000-3290/2008/57 05 /2941-05 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.

430074
2007 7 26 2007 9 15

PACC 4220 4225] 4265C 3270]

FDTD "
1.
10 10
11
1—13 11
15 16 17 18 19
20 21 22 23
24
10
Anderson 1 2005
12 18
2006 8
Zn0 > 7Zn0O } TiO,
4
8—10
Anderson
Maxwell
* 60778003

T .E-mail jsliu4508 @ vip. sina. com



2942

57
P, =z
.2006  Liu ? e=n) i=12
TE TE
dN, N,
dt = Ty - Wle 4
T™ T™ dN, Ny N, E. dP. 5
dt “ 1y Ty  he, dt
dvs _Ne N, E.dP 6
&t " tn e he,  di
dN N
4 _w N, - 4 7
2 dt P T3
' W, N, i=1234
Ta T3 (5] 23 4
r n, E. /hw, dP./dt w,
n, 2 3
PZ
2
=1 ny= &P dP
1 ’ <+ Aw, —= + w'P. = kANE, 8
1.5. rl @ n n, de di
AN=N, - N,
1 [=55pm r=60nm D =40% Aw, = 1/74 +2/T,
T, k k=
67('60(13/ (I)%T32 .
. / R FDTD
Maxwell
00 o
n o 90900 g
ZV\\O @] O OOOO o
© 0505,0 ° 5| ., x PML > Ax = Ay =10 nm
. O
gh 50,090, Og Ooo At=Ax/ 2¢ =1.667x 10 "s.
o O 00 tt+ At E
O 000 O 2
O 5 O0_ 0gp ©00
%0 o° O 0080%
o O%OO OOOOO 30 Fourier
4
T,=2x10""s N, = E]N,. =
! m=lne =15 [=5.5 pmr =6 m 3.313x 10%m™> 75, =5x10™%s 75 = 1x 107" 74
D =40%
=1x10"s v, = w/2r=6.45x 10"Hz 2, =
™ Mawell 464 .46 nm .
°B, o, RS
oy T Moy
OF, OH, 5
9% _,,
ox ot 2 . Ay =
OE, oP. oH, OoH
o 9L: s _ _ 9 464.9 Ay =464.1
€073 * o T ox oy 3 e e o



2943

M1

M

0.40 nm

f

1200
9
Py @ L. 0x107 Py v (b)
sl
o 800} g 8.0x10
£ g
s Aty £ 6.0x10°%+ Ansz
< <
B 400 8 :
I 4.0x10°
R R
0 A J A A A
440 460 480 500 520 440 460 480 500 520
A/nm A/nm
4.0x10° 6.0x10°
At (© @
o Aprt
2 » 4.0x10°
E 2 E
=] 9 M2 =]
5 200 £ gy
N <
= W 2.0x10°
R R
0.0 0.0
440 460 480 500 520 440 460 480 500 520
A/nm A/nm
5.00x10° - At (e) 5.00x10° t o ()
E Az E ;
£ 2.50x10°} £ 2.50x10°} w2
~ ~
i fat
R R
0. 00 0. 00
440 460 480 500 520 440 460 480 500 520
A/nm A/nm
. a W,=1x10° b W,=1x10" ¢ W,=1x10" d W,=1x10% e W,=1x10"
W, =1x 10"
2a—f Awi Aw
2 a AM]
W,=1x 10°
W, 3
2b
A\H
W, =1x10"
3.8x10°s7".
W,=1x
12 _
10 b1y, =1.6 3.8x10°s"! 5.7 %1005


Absent Image
File: 0


2944

57

%% /nm

0.75
n— 1N 4.
Maxwell
0.50
S .\./ll my
o 100 ' 107
We /st
: 19
19
1.38 x 10”7

6.5x10"s™! 0.47 nm.
Lawandy N M Balachandran R M Gomes A S Sauvain E 1994 14 John S 1991 Phys. Today 44 32
Nature 368 436 15 LiuJS WangC LuJT Wang KJ Liu H2004 Phys. Lett. A
CaoH XuJY ZhangDZ ChangSH HoST SeeligEW Liu 333 395
X Chang R P H 2000 Phys. Rev. Lett. 84 5584 16  LiuJS Wang H 2004 Acta Phys. Sin. 53 4224 in Chinese
Cao H Zhao Y G OngHC HoST DaiJY WuJY ChangR 2004 53 4224
P H 1998 Appl. Phys. Lett. 73 3656 17 Liu]JS Wang C Wang KJ Wang H Lv J T 2004 Chin. Laser
Cao H ZhaoYG HoST WulJY Chang R P H 1999 Phys. 731 26 in Chinese
Rev. Leit. 822278 2004 3126
Wiersma D S 2000 Nature 406 132 18 LiuJ S Liu H Wang C 2005 Acta Phys. Sin. 54 3116 in
Cao H ZhaoY G Ong H C Chang R P H 1999 Phys. Rev. B59 Chinese 2005 54 3116
15107 19  Liu]S Zheng X 2006 Optics Communications 268 294
Cao H LingY XuJY HoST Wul] Y2001 Phys. Rev. Leit. 20 LinJS Liu H2006 J. Modern Optics 53 1429
86 4524 21 LiuJ S Liu H Wang C 2006 Acta Phys. Sin. 55 4123 in
Wiersma D S Lagendijk A 1996 Phys. Rev. E 54 4256 Chinese 2006 554123
Hackenbroich G Viviescas C Haake F 2002 Phys. Rev. Lett. 89 22 LiuJS Zheng X Wang C2007 J. Opt. A Pure Appl. 9 658
083902 23 Wang C Liu J S2006 Phys. Lett. A 353 269
Jiang X Y Soukoulis C M 2000 Phys. Rev. Lett. 85 70 24 LiuJS Wang C Zheng X 2006 Phys. Rev. B 73 195110
Soukoulis C M Jiang X Xu J Y Cao H 2002 Phys. Rev. B 65 25 GeD B Yan Y B 2002 Finite-clifference time-domain method for

041103

Vanneste C Sebbah P 2001 Phys. Rev. Lett. 87 183903
Sebbah P Vanneste C 2002 Phys. Rev. B 66 144202
Letokhov V S 1968 Sov. Phys. 26 835

electromagnetic wave Xi' an Press of Xidian University

2002



5 2945
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Abstract
The spectral width of transverse magnetic TM lasing modes in two-dimensional random media is theoretically investigated
by using the time-dependent theory. The evolution curve of the spectral width of TM-polarization modes versus the pump intensity
is obtained from which one can calculate some characteristic parameters of the emission e.g. the threshold. The results show
that from the view of spectral width the emission of the TM-polarization lasing modes have better out-put property than that

obtained previously with TE-polarization.
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