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Analysis of fiber Raman laser and multi-wavelength lasers

Yang Xianbo, Liu Deming, Huang Dexiu
(Department of Optodectronics,HU ST ,Wuhan ,430074)

Abstract : In order to optimize the dedgn of fiber Raman laser ,a fiber laser with DCF as gain medium under a
amplified modd and its output characters are anadyzed. SSme methods are put forward to optimize the desgn of fiber
lasers. Laser output can be optimized with aterations of fiber length and output coupling cogfficient ,and the output power
can be changed with dteration of pump power. Applying the model to the multi-wavelength lasers four-wavelength lasers
have been obtai ned.

Key words: SRS;fiber laser ; Runge- Kutta;DCF

, DWDM
, 1.0 m , 1
1480nm Fabry-Perot 1
EDFA 1.0/ m forward Stokes
, Sokes 1.24m backward Stokes
, 1.3 m
DCF A
pump in | |l*s 1| [laser out
[1] , I forward pump Li' A
DCF ) < backward pump '
1342nm 1426nm Fg.1 Schematic diagram of fiber Raman laser
) DCF, 1426nm
, ,1978 10 ,

:2003-01-14; :2003-03-03 Stokes



410

, Sokes
1
Stokes
[1]
dr,” - Fa,pt T P Y (Ps'+ Ps) P
dz ~ PP TV s Ags S S P
dps* g @)
- + r + - +
dz :+dngiAéf(Pp +Pp)PS
L] Ppt ] PSi QOkeS y
+ ;(Xp a IS
Sokes Vp.Vs
Sokes ;o DCF ,
, 2
[2] ’ ’
; At Rs
3.5]
= R
% 30 -
£ 25 DCF
g 20
3
.§ l.S' ) ]
Q
§ , / SMF
0.51
Q PP annaN
R N
505 55 1015 % %5 %0
frequency shift/THz
Fg.2 Raman gain coeficient profile
pump wavelength = 1480nm
(1), ,
L 1
P" (0) = Pin, Py (L) = RyPy" (L), 2)
Ps" (0) = RgPs, Ps (L) = Rs.Ps’ (L)
] Pm DCF y Rp
) RS) [} RSL
Sokes 3
, Runge- Kutta
2
Rp, Re 0.99, Rg. 0.2,

2003 10
, 3
5007 pump power
-._gggm&; ....-'
J P m .'l
340 domy
E —*- 300mw » ..-‘
T 3001 S
; /" ‘.c
£.200 ;oo
‘é. _/ S 'A‘
o ] [ s U R
3100 P ‘f
g
(0  assanssassienssbuiiidireneerst

50 100 150200 250 300350 400450
fiber length/m

Fg.3 Laser power under different fiber length

0.1,0.15,0.2,0.25,0.3
, 200m ,
, 0.25 ,
7007 "‘ﬁﬂ )
600] o K.
-= Rov=);
%500 S )
5 4001
3 300}
5 200+
2100 #
0f et
-100+—r——r————r——r—r——
100 200 300 400 500 600 700 800
pump power/mW
Hg.4 Laser power under different pump power
Sokes
, 400m DCF,
400mW 1400nm  1440nm
( 414

)



414

2003 10

Marcuse D , Theory of dielectric opticd wave guides. New York:
Academic Press,1991:134 147.

Pesrov D V.J Opt Commun,1985,6:90 99.

Nishiara H ,Haruna M ,Suhara T. Opticd integrated circuits. New
York :McCraw- Hill Press,1989:62 95.

1982:224 242.

Press W H, Teukolsky S A ,Vetterling W T et al. The art of -

entific computing. London : Cambridge Universty Press,1992 :340
376.

Bidb EM ,Russ P. |[EEE Trans Ultrason Ferrodect Freq Contr ,

1992 ,39:330 334.

Tsa C S,Li Q,Chang CL.J FberIntegrated-Opt ,1998 ,17:157
166.

( 410 )
25 %,32 %,20 %,17 % ,30 %
, 5

output power/mW
s & 8 8

[
o O

1

1400 1410 1420 14
wavelength/nm

Fg.5 Multi-waveength laser power

Stokes ,1400nm

DCF

Rin M ,Cristiani | ,Degiorgio V et al.J Q E,2000,36(10) :1117

1122.

Namiki S,Enmori Y.J Q E,2001,7 (1) : 3 16.



