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Abstract The characteristics of dual-color emission and mode competition in two-dimensional random medium are
and scatterer radius on random laser emission are discussed. Results show that the emission intensity of long
wavelength increases while that of short wavelength decreases with the dye concentration raising
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studied. Based on the time-dependent theory, a model for dual-wavelength random laser is established. The Maxwell

5l

— .

equations and rate equations are combined and solved by using the finite different time domain (FDTD) method.
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290.5825; 140.3430; 290.4210

Light emission spectrum is calculated by Fourier transform. The effects of dye concentration, surface filling-fraction
Key words optoelectronics; random medium; dual-wavelength; mode competition

the scatterer radius on the emission spectrum is wavelength dependent.

filling-fraction increase the emission intensity and has the same effect on different wavelengths, while the effect of
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Fig. 1 Scheme of a two-demensional random media
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Fig. 2 Scheme of a multi-energy level system
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Fig. 3 Spectral intensity versus wavelength at different dye concentrations
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Fig. 4 Spectral intensity versus wavelength at different surface filling-fractions

MIEL 4 0T LA M B 35 2 17578 5 A0 38 6 5
T A BRI AR, 2 3R SRR (0 =
35%0) A BT -2 B el R LK L IS BURL X Ot
THYBCSHE B . BOAR R S8l LB 18032 0 45
{ELJE: R A R i 4 A A B A 0 B Y L 1Y
SF a5 BEAR AR, T HL . AR [ Rl W] LA
PP BT o8 IO F) A S WA i A 2 i L A A A

W Ry 5 BE 22 IO K. 2 3R I 8 R n 2] 0, =
40 Yo} o py T HICS UKL 6 1 22 UG RIOR 1
15 R G P A T RO AR A A S s 2, 0k 3
i SO 1 R 2 — 5 3 i T L S S I A
— BRI AN 4 iR . Bl 206 T R A
— BTN (Dy =45 20) . i SF 6 ok I Ak 2 4 K, AR
o R T BULA R W A PR,

0806004-4



BB THRREALA P R R S BB T S R

T A U2 B 114 B0 3 A 1Y 7 O DX Y A
e 40 5 it 5 % TAT S 70 3R 114 395 0 T R 3 0 2 L A 2
WA 4 56 J3E B 491t A AR DR Ak 5 < e DX I 1 A i A
S U PRSI BE LU B e A T BRI AR A . AR . AT
A e B 1A S R 0 AR R AL R FOR L B AR T
SECTE R0 38 R A D0 B ) R S Ol 0 2 S 2 B L X
S PR A0S T — S ) B R~ A% A 2% 1 B
OB Y 2 B RO Bl 22 0 SR AT 8 52 380 A o A
IR TR, TRl 3 X 9 5 R X O 98 2 HE AT
TEF A0 /N B . SR XA ) AR AL R 350 T/
L A0 s 1 T I 70 3R 1 728 A A 10 B 1 A A O
S AT AR WO i 1. RS R T
S 56 R AR AR 2o A ML AR i 114 3 T B SRR 4 o
P B S O 1) 56 JBE EE 9] AL
3.3 HiStMBFE

I R AL 9 R IR T8 T IR I 2
BRSPS & 3k HL S i R O 1 5 WU OB AR BLAT AT
O+ JIUARE 8 RUST X IS o R B A 52 0 O e R Wi
JEW R AR FR L o B A — U AR B A A
TR oA [ 2 A2 B HECRS UL A [] 38 1 19 ' B f) LS
PERTZRAAATR A . 33Xt 3R 35 A6 A SO g 19 B1ig
BT e L IO URE B 2 45 T RE 23 A8 A () 0 B A 't
(53 T TR ATF 5 BB TBORE R X AN [e 95 1 s 55

() 7,=50 nm

O Jmy Sl Al R B B 5 W) o T X T A S A U] 4 A B AN
() ip B 52 kR S i B A SE R OC R . S T I BR R T IR
FEAR LI, FESEFEAS [F) RS HURHRURE 14 7] B 4 £
BEATLRE il 1) 2 THT 78 AN AR . B = B OAS DR A 1Y
AU Wk . 7 =40 nm.», =50 nm,7; =60 nm, H- LR
BEHLA FR A M B R o=40%  FER Ly S=
4 X pm, 6 E BT R A I B i
W,=15X10"s", 3% =1, =1. 0 X 10" s, ff
AT B RS OCHIE AN 5 R .

MBS FTLLE L OB AR 1 =40 nm B, i
DK R 560 nm F1 650 nm P B 1 58 5O % i
JU-T-AHSE 33 158 W RIS AR X6 P A U8 B ) IR 2880 2R
SEARTE . HUR R AR R F] 1, =50 nm B, G
Pl 560 nm Y 5 S OGIRA B T R XU, =
50 nm [ BUR X H G B 560 nm By DG Y
PR 200 U553 AU 2 A2 0T G T8 FR S ) 8 R R
THIR AR B R . 2 WOR AR — B R B oy =
60 nmRf, H.0 P K Ry 560 nm {1 4 5Ot 5 4k 25
NG P K 660 nm B S OIG U] B G 4 g
X — G5 LU BT RO 24 A X 6 I B RO RO B I
e FEE < B G T OB AR 0 38 R, Xl i i K
¥ RE 1 B AR A A Ty R

—
[
1

(¢ 7,=60nm

[y
(=]
T

[

T

S

Spectral intensity (10" a.u.)

~15r =157

= -

3 (@ 7=40nm g

2 g

g 10¢ E 10

£ B

g g

£ 5¢ £ 5t

B B

3] i3]

t% 0 : ; " L, : % 0 L : l
500 550 600 650 700 500 550

Wavelength A /nm

Wavelength A /nm

600 650 700 500 550 600 650 700

Wavelength 4 /nm

5 AN [ BR324 WA AL IO 15 B8 52 W O 1 B0 78

Fig. 5 Spectral intensity versus wavelength at different scatterer radius
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