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Fig.1 Schematic configuration for our proposed

dual-order Raman fiber laser

1 DCF, Hf . — Z0R — 2% W 8 v 070l 19 38 22 5%



8 39 JEl o i 55 < i T R RS E B TR & OB ET UL A R 1525

Z et
dP;
dz

— 4P +g, ’;—213; (P +
1

P, +4hv, Avy)

dP;

dz
L Py I PE 4R DCF, di I 1 — 4G
BT R  E [ ORI — 76 7 47 6 T 2%

£ DCF, H1, 62 2 3 48 5 Ji

:Tfazﬁ; ig()(ﬁ: +2}1U2A7)2)ﬁ17

dr,’

d; :—QPP;—g%Pi(PT+PT+4hV1AVz)
p

dPli__ + + + &

e =Faq P £g(P +2hv,Av)) P, Fg, Pl

[;—Z(P; +2hy2Au2)+j—“(Pj +P. +4hy.Av.) ]
1

1

+

P . - \

dZ 7+QCP(‘7 ir‘cPc _—‘_gO(P; +2hchvc) *
(P +P)

K. Py PELPS LR PO Ay AR R IE G, —
Wt e ot L U 48 O O LA KB il ASE 6 2
R Horp B AR A -0 3 AU DE 18] B 1]

ALY 7 REAL X064 B9 FRPE EAT T %K
EHoMHr. 2 1 45 T B B b i 2 B O b
aps ars a2 Fl ac A RERHE N — I E. —
P HC e OE LA K ) ASE SG RO FE R E 2,040
A LR A BTN BB, ¢ Flgo 735 s —
PN GIRFE s WOt R W 2 0 45 R B h 2 e
TR ave v Fll vy A3 RN B ASE Dt — 204G e
Wt = 930 48 v ot R AR v & DCF, A5 i il
ASE S5 b 1 Fi F1 B 2R

x1 ENFRSENE

Table 1 Parameters used in simulation
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Fig. 2 First- and second-order Stokes output powers as
a function of the input pump power with and

without clamping technique
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Fig.3 First- and second-order Stokes outputs versus
pump power for different reighlei scattering

coefficient 7.
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Fig.5 First and second-order Stokes output powers as a
function of the VOA value
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Characteristics of Dual-order Raman Fiber Laser with Stable Output Power

ZHOU Ying-wu,DI Ju-nan
(Department of Physics and Electronics Information Engineering , Minjiang University , Fuzhou 350108, China)

Abstract; A dual-order Raman fiber laser (RFL) with stabilized output power is proposed and theoretically
analyzed. The results show that the first- and second-order Stokes output powers are hardly impacted by
the pump power fluctuations due to the clamping mechanism induced by the amplified spontaneous
emission near the second-order Stokes shift from the launched pump line. As a result, the low-frequency
relative-intensity-noise transfer from the pump power to the laser outputs is greatly suppressed. The
results show that the first- and second-order Stokes are both stable. In addition, their powers can be tuned
by adjusting one attenuator in the RFL setup. These special behaviors predict that the proposed RFL is
highly suitable to be the pump sources in Raman fiber amplifiers.

Key words: Raman fiber laser, Relative intensity noise, Amplified spontaneous emission
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