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224213-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 22 (2021)

224213

Hoh T @ seZ M win kb e W B 2 A IR Y
T s lkof R 24 2R T B TR E N R e ik
R BB B, WS S IR I . La
SRR AT S A5 i A B A AT i 3 0 4
MIALE. 24 AOTE AT, A5 5 La W B0 B S S ik
{18 Jok i B TR ) s ik e S P g ﬁtﬁfﬁﬁ%
[ RIS I NG s WAE e <) @ s S B D o G [
BH, A AT — Sl S P iR ié;@/ﬁ‘ﬂ
DEs:51R Ut N

VER—AGIF, R T 6k E i 4 FETK
K&, s 3 proR. S — RS B anE 3(al),
3(b1) Fl 3(cl). & 3(al) H i i T % 4 10.08 W 1)
I A G Bk b &, A5 24 = 23.8095 km Ji5 5 I8
UEAE T N 17179 W Jik ol e ) G &l 3(b1) F
IR FE za ABE AT, &% La = 0.4310 km J5 I
i 3 T AT B S ) e A bk e R D R
sehkep s, & 3(cl) fros, Hrp e @ si4isRnmy)
RS kbR, B O B IR ORI 85

Selkob A . 5 2—4 B )G Ik ok B Sk R — )
WKk, Al 3(a2), 3(a3) il 3(ad) Fias, Hidxid
TS5 — PO KA R 58 A TR FEIX 4 i
KT, 24 = 23.8095 km , 73 A1 % )5 4%
K BE L4 51 J& 0.4310 km, 0.3905 km, 0.3845 km
F11.0119 km . DL 2551, i 8 i S5 ik
UEARAALE A, 1T LASZE K vp 53 A BB A, DA T S
BRI 5 5 P R B AL 4.

4 A RA-B kT B Ak

Word (5 R/ G, 9 7z dthli ], 72
VI FRAN B ok b g B EA T2, MO 20 TG
BR A Bk ofr &3 EA T BT, Sk [38] F s i, (AR
LW ITIERERE P A T SR K A SR ATAE
IBET AT, i T PSARAAR B ikl & A1
BN, OB kb R AR S A T B, I HA A Bk
R Z (AL m AR A AR, DRl P X A7 ik

12 2.0 12
(al) (b1) (c1)
E gl Z 15f E gt
S S S
- . : 4
~ i\ /J A~ 0.5 oW J
0 0 1 1 1 0
—100 750 100 —100 —50 0 50 100 —100 750 100
Tlme/ps Time/ps Tlme/ps
12 2.0 12
(a2) (b2) (c2)
E sl Z 15F E gl
w P 0 w
t 2 : 4
o o 05 w J
0 1 1 1 0 0
—100 —50 0 50 100 —100 —50 0 50 100 —100 750 100
Time/ps Time/ps Tlme/ps
12 2.0 12
(a3) (b3) (c3)
z ol z 1sf : L
= P 0 =
) 5] . o)
g a4t g 2 4
[aW n 0.5 A
0 1 1 1 0 0 d
—100 —50 0 50 100 —100 —50 0 50 100 —100 750 50 100
Time/ps Time/ps Tlme/ps
12 2.0 12
(ad) (b4) (c4)
E sl = 15 E gt
= 5 10 =
) 5] 0F o)
g a4t g 2 4
0 1 1 1 O 1 1 1 0
—100 =50 0 50 100 —100 —50 0 50 100 —100 750 100
Time/ps Time/ps Tlme/ps

B3 SRkl 4 R, b a =045, Py =0.7W
Fig. 3. 4-cascade amplification of optical pulse trains, where a = 0.45, Py = 0.7 W.
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Abstract

In this paper, we discuss the pulse dynamics of rational fraction based on the Peregrine rogue wave solution
of nonlinear Schrodinger equation. Based on its properties and using the spectral filtering, the amplification of
optical pulse train is proposed. The results show that the combination of a continuous-wave pump and a
spectral filter positioned in fiber can act as an amplifier. And the idea is applied to the long-haul transmission of
optical pulse train and four amplification periods are demonstrated. Particularly, the amplification of limited
number of pulses can be realized by rectangular pulse truncation and the number of pulses can be adjusted by
changing the parameters. The periodically modulated plane wave that can be controlled experimentally is taken
as an input which can produce the maximumly amplified zero background pulse train and the location of
maximumly amplified pulse train relates to the modulation intensity. The location of the maximumly amplified
zero background pulse train changes with the modulation intensity. The results show that for two input signals
with different frequencies, they can realize the amplification with the above method. By changing the

modulation intensity the simultaneous amplification for two signals with different frequencies can be realized.

Keywords: Rogue wave, Optical amplification, Spectral filtering, Cascade amplification
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