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Theory of Quasi-State Modes of Random Lasers

LIU Jing-song, WANG Chun, WANG Ke-jia, WANG Hong, LU Jian-tao
(The State Key Laboratory of Laser Technology, Huazhong University of Science
and Technology, Wuhan, Hubei 430074, China)

Abstract The dynamical evolution of the localized states of optical beams is investigated by use of the quasi-state modes
theory of random lasers in one-dinmension random meida with four-level atomic system Results show that the larger the
pump rate, the shorter the formation time of the localized states.
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Fig.1 One-dimension random medium model

E2WE: EHFARFFEIS(6037800)FMILA B AR &34 (2001ABA003) ¥t BRI,
EE®NT: XBH1945-), B PR A EHARRE A LR EFEER, T¥E L, FENFHOCY R SRS
o, AR S S EPEITF e X S MR BR A FE S, E-mail: jsliu4508@vip.sina.com



_——

Supplement

XUBWAS . BEPLAOL SR HESEERS 27

& .a=a, (1+Wy), HP a, H—H &, WARMHLHR
By B—/NEX 8 [-0.5,0.5] kil /& #5957 43 75 (9 Bl
PR, B _BFRRPR, KEEI— IR, Hb
TR,

WA P 8t U x J5 453,y 7 i Rk
AR RERE, W 2 I F A T R

anHlt = BE', (1)
at ox
81806E, 3 oP et BHu (2)

ot at ox
X E, F H, 53 3R ICH A Bg ME 5 i e T
po ST AREZE PN B BT FE & XA
B, I H e=ni,n B i@=120 BN FHHITH
P RHERAE R , IRIEHOEIEE, 7T LIZ L DURE
P 25 T A BEZORL T R08 B R RN

aN, _N; _

dt To WIJVl (33')
dN, _N; N, (E/hw)dP (3b)
di T Ta di

%=_&_&+@gﬂp— (3¢c)

dt Ty T

aN, __N, wn, (3d)
Ty

A N(i=1,2,3 )5 i BER LR THE K 0=
(Es~E)/h EREHR 2 5 8 Z B ERT IR E; 5 E,
S AERE L TR, W, HHiE R 1y, 1 Tl 7y
SrRERER 2,3 1 4 B9y, & AN=N,-N, fRE#
¥ FHEZR S T RER AR T52E  RAB B0, itk
LHEE PWER AT R

((i;‘:: +Aa()itldp +w%P=—ICANE¢ (4)

KA, Ao, RAELS 2 5 3 2 [8] 49 BRE M K9 L T8
BECERETR) , k=brec’/(wite) H—HE 2 N, L

BOBFH, WA No= ZN
3 ZR51e

I F B 38045 PR 25 43 ¥ (FDTD), 7E Liao i1 7 7%
TS, B BECR AR (D ~(Q), 7T AR EDE R
Y4y B PR E AN BEGOR T80 BEAE A [FB Z i) 25
I8 4345 LA B BlALAY e S 0 T &S O A
Gy A5, 38 X AN ] B 220 el S R 0 4 () 43 A T
BT R HLF B AE BEALA B I BRI 1 5l
AR, mE 2 fME 3 fiR, B RAHEGE
DA RS R B REALEE #4 , B W, b, 345 SCER [814R TR,
Bl 80 N HAIG  £,=€,, £,=48,, Ap=300 nm ,b=180 nm,
W=14,75=10"2 s5,7=10" 5,75,=10" 8,0,=3.77x
10% Hz, Aw,=9.18x10" Hz,N,=3.3x10* m=, [ 2 4
HT W,=10° s B8 DL . 7€ t=t,=5.9 ps B ZI], 35
PRIERE 2 B9 70 JLF- R4 00 , ULBA L 20 76 4r i
BRAL BB IR, 7 t==16.5ps BF %], 5
$o7s ) X 3844 B 37 PR VR e , T 75 — S XA L3
PROBEES , XYL, I ek 0 R B S IE IR AL
o6 , YR  JR 3 e R L H, 37 41 1 A A IX
B, 7E t=t,=22.4 ps B2, /T POLH 0 RIBEC 2
R, SRR A OR N SAZS [EALE I A
—ERZE TR, REAMFER SO RIE

350 2000
300 (a) t=t,=5.9 ps
e - 1600
Z 250 =
= 200 Z 1200
2150 &
100

< 800 4 i
MJM
0

9.0 X 10
(b) t=t,=16.5 ps 3

(c) t=t,=22.4 ps
6.0 '

3.0 ' l
0 | -—

A, /(V/m)

0 10 20 30 40 0 10
L /um

20 30 40 0 10 20 30 40
L /jum L /um

2 R Z2DeH B 5 R IRIER S R 46, W,=10°s"
Fig2. The spatial distribution of the amplitude of the electric-field component of the light beams at different times, W,=10°s™
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Fig3 The spatial distribution of the amplitude of the electric-field component of the light beams at different times, W,=10°s™
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