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Abstract: Brillouin frequency shift and Brillouin gain spectrum of different modes in few mode fiber were
calculated by full vector finite element method. In addition, the influences of pump power, effective
transmission length and pulse width on the slow-light time delay and pulse broadening factor of different
modes in few mode fiber were also simulated. The simulation results show that characteristics of tunable
slow light of different modes in the FMF are different, the larger time delay and pulse broadening factor
of different modes are achieved as pump power and effective transmission length increasing, the time
delay and pulse broadening factor of intramodal stimulated Brillouin scattering are greater than intermodal
stimulated Brillouin scattering for a given input pump power. By critical tuning parameters, the time
delay of LP,,-LP,, , LP,,-LP,, and LP,,-LP,; mode pairs are respectively 643. 7 ns, 362. 6 ns and 213. 2 ns
at a given input pump power of 0.5 W and the effective fiber length of 1 km, pulse broadening factors are
1.346, 1.207 and 1. 126, separately.
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Fig.1 Transverse cross-sectional profile of the FMF
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Fig. 3 Brillouin gain spectrum of each mode in the FMF

3 , -Stokes ) ,
, Lo | .1
3(a) ., BGS Lo s LP,; Lo ,
s Lo . 3(b Lo, s LP, Lo;
) ) | . , -Stokes ,LPy-Lo
1
Table 1 BFS of different mode pairs in the FMF
Mode pairs LPy Lo LPg; Lo LPy-Loy LPyi-Ls LPy-LPy; LP;;-LPy LP,-LPy,
BFS/GHz 10. 845 10. 852 10. 826 10. 833 10. 848 10. 829 10. 835
SBS SBS, 351 — LP,LP,
’ 2 o0 A
1. SBS BGS. Eoas) ]\ T S
LP,-LP, BGS LP,-LP, BGS . S 20t ! Y\ \
LP,,-LP, BGS'7, FRE N
. 4 , -Stokes E (1)3 L ’/',// .\\\\ \
. LP,,-LP,, : Y T
LP,,-LP, ,LP,-LP, , 1. 10.75 10..80 10‘.85 10‘.90 16.95
,LP, -LP,, , LP, - Brillouin frequency shitt/GHz
LPy, LP,-LP, 4
s SBS Fig. 4 Brillouin gain spectrum of different
SBS ) mode pairs in the FMF
2.3
, SBS
) SBS
S ) s
0.5 ~3 km , LPy-LPy \LP, -LP;,  LPy-LPy, 369 mW,.556 mW,
447 mW 61. 5 mW,92. 7 mW,74. 6 mW. , LPy,-LPy,
sLPy-LPy, ., LP,-LP,, ; b,

0506001—5



600

\ — LP,,-LP,,
500 + ‘\. —-—-LP,-LPy,
R LP,-LP,/LP,-LP,,
= 400 N
£
a7 300
200
100
0.5 1.0 L5 2.0 2.5 3.0
L./km
5
Fig. 5 Variation of Brillouin threshold with the effective length
LP()I_LP()I SBS (3) . N
’ IJ%H_LP%I IJ%H_LPHI LP%14;PH ’
’ LPm*LPm . 1 km ’ LPofLPol N LPM’LPH Lpol’
LPy, 184 mW .,278 mW 224 mW.
2.4
5 s SBS ,
1 kmy O. 5 Wa 1 550 nm.
6.
1200 2000
— LP,-LP,, — LPy,-LPy,
1000 IAEIF%E” e 1600 L —.—.PEIFFE”
""" LPg~LPy, e POV mmmmm P LR, yd
g onn —-= TD _TD e o —_— vn’fr n pd
S, ovur Ly Ly £ LIy ~LEg,
= 2 1200 +
= 600 F - — i e -
g ~ _.— P e _.-7
£ 400} / =T £ s00r / =
e =T e s .- -
0 L 'd T e e .- "
i | e — 400 + v -7 T
1 Ve ‘/_/ P —
0 4|_!_ i = -
L 1 ] [\} 1 s I ' 1 '
0 6.2 6.4 6.6 6.8 0.5 1.0 1.5 2.6 2.5 3.0
Pump power/W L/km
(a) Dependence of time delay on input pump power (b) Dependence of time delay on the effective length
6
Fig. 6 The effects of parameters on time delay of each mode in the FMF
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Fig. 7 The effects of parameters on pulse broadening factor of each mode in the FMF
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