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Fig. 2. (color online) Situation of soliton trapping for A = 0.9, 1, 1.05 when § = 0.15 (corresponding to
Fig.2(a), Fig.2(b), Fig.2(c)) (j1) without Raman gain; (j2) g/ (2) = 0.4; (j3) g}/ (2) = 0.6 (j = a, b, c).

184211-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I8 % 4 Acta Phys. Sin.

Vol. 64, No. 18 (2015) 184211

i BCAS [ fE BF, E AN &5 h 2 3 28 A e 2
ﬁTB’J'ﬂ?\?ﬁﬁfﬁ%. Hor, @2(a)l§1’ﬁan)\ﬂﬂ<{¢
PRiEA = 0.9, E20b) AR mME1, E2(C)mA
40 %) 1.05, (gl)jjT@/‘?‘ W, (52)
Nt () =01 m/W, g/ (£2) = 0.4 m/W, (j3) K
gy (£2) =0.1m/W, gé/(ﬁ) =0.6m/W,j=a,b,c.
MWE2 (@) ATELEH, B4 = 091, i1 H
1238 R AEAETAT R 2 W25 o)/ (2) = 0.6 m/W
I, A AR LT A I N2 (b) AT LR
t, A =11, 7 B A AT 5 2 18 25
g0/ (22) = 0.4, 0.6 /W Wi Rl e, A< s & 44 2
A KAEIMTAESR; WEI2 (o) TRLEH, M A =
1.05 B, =FME AR AT BAF3R. XU, W&
AT R 5 B OK, AT B AR IR B R B, H
SEAT B G A BOR, XN 2R, X 5 1R
AL IR (1), (5) MU, BREAES

-
0 20 —20

4

B3 (I’J-‘r‘lbﬁ,@)cs_os Ay HIEL1.35, 1.45, 15HTE’J?JLK%1%%§ETE&(XTF“E

(72) g0/ (2) = 0.4; (43) ¢4/ (2) = 0.6 (j = a, b, c)

oy 2 1 2 (Q)—Olm/Wg (Q)—O4m/W

gt () = 01 m/W, gt/ (£2) = 0.6 m/W =FhiE
T%lﬂfﬁﬁ%ﬂﬁ 1.05, 1410.9, X 5 H] (26) 2t 5
2 H A BIAE 0.96, 0.93, 0.87 A ELIE AR A, 12 &
AL AR — L

3.2 BHEREKELS = 0.3

B3 e HEH BRI R A6 = 0.3, fan Ak R
i BCAN [R) 48 I, A8 AN 25 2 8 28 M0 N s 2 1
an N ICFAZIRE L. o, B3 (a) B 5 ko
PR A = 1.35, K3 (b) I A3E N3 1.45, K3 (c)
AR 15, (j1) AAEE H 21 58 101 O,
(12) Ngd () = 0.1 m/W, g}/ (2) = 0.4 m/W,
(3) Mgt (2) = 0.1 m/W, g/ (2) = 0.6 m/W
(j =a,b, c).

), (b), (¢)) (41) ASnder 2 3L,

Fig. 3. (color online) Situation of soliton trapping for A = 1.35, 1.45, 1.5 when § = 0.3 (corresponding to
Fig.3(a), Fig.3(b), Fig.3(c) (j1) without Raman gain; (52) g /(.Q) =0.4; (53) g5 /(Q) =0.6 (j=a,b,c).
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Fig. 4. (color online) Situation of soliton trapping for A = 2, 2.1, 2.15 when § = 0.5 (corresponding to

Fig.4(a), Fig.4(b), Fig.4(c))
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Abstract

Not only the interaction between optical pulse and orbital electron but also the interaction between optical pulse
and optical phonon needs to be considered when input pulse energy is large. The latter induces the simulated Raman
scattering, thus generating the Raman gain. We analyze the effect of Raman gain, especially parallel Raman gain, on
dark soliton trapping in high birefringence fiber by analytical method and numerical method. In the first part, we
introduce some research results of soliton trapping obtained in recent years. In the second part, the coupled nonlinear
Schrédinger equation including Raman gain is utilized for high birefringence fiber. The trapping threshold of dark
soliton with considering the Raman gain is deduced by the Lagrangian approach when input pulse is the dark soliton
pulse that the amplitude of two polarized components of the dark soliton are the same (see formula (26)). Fig. 1. shows
the relation between threshold and parallel Raman gain according to formula (26) when group velocity mismatching
coefficient values are 0.15, 0.3, and 0.5 (vertical Raman gains are all 0.1). In the third part, the propagation of the two
orthogonal polarization components of dark soliton is simulated by the fractional Fourier transform method. Figures
2—4 show respectively dark soliton trapping with group velocity mismatching coefficient values of 0.15, 0.3 and 0.5.
We consider three situations in which Raman gain is not included and the parallel Raman gains are 0.4 and 0.6 when
vertical Raman gains are both 0.1 in different group velocity mismatching coefficient values. We obtain the threshold
of dark soliton by numerical method under different conditions and analyze the figures. At the same time, we compare
the analytical solution with the numerical solution and discuss the effect of Raman gain on dark soliton trapping. The
last part focuses on our conclusion. It is found that the threshold which is obtained by analytical method is smaller
than that from the numerical solution. The difference between the analytical and numerical dependences decreases with
group velocity mismatching coefficient decreases. As a result, formula (26) is in good agreement with numerical data
for small group velocity mismatching. The larger the group velocity mismatching, the larger the amplitude threshold of
dark soliton is. It also shows that the amplitude threshold of dark soliton can be reduced due to Raman gain and the

threshold is reduced faster with the increasing of Raman gain.

Keywords: Raman gain, dark soliton, trapping, high birefringence fiber
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