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Vector soliton bunches in mode-locked fiber lasers

CHEN Wei-cheng' ,XU Wen-cheng’
(1. Department of Physics, Foshan University, Foshan 528000, China;2. Laboratory of Photonic Information Technology, School
of Information and Photoelectric Science and Engineering, South China Normal University, Guangzhou 510006, China)

Abstract; In order to study the dynamic characteristics of the vector soliton in a mode-locked fiber laser, the vector soliton
and the vector soliton bunches were obtained experimentally via nonlinear polarization rotation mode-locked mechanism. The
dynamic characteristics of the vector soliton bunches are related to the pumping power and polarization bias. The higher the
pumping power, the more are the pairs of the vector soliton bunch originating from the splitting of the vector soliton. Moreover,
the vector soliton bunches show the periodic intensity modulation in the time domain. The periodic intensity modulation for the 4th
and 7th vector soliton bunches was observed respectively. Experiment result shows that the output vector-soliton bunches are the

inherent characteristics of the nonlinear polarizatiod (rotation mode-locked fiber laser. Moreover, the periodic intensity modulation

phenomena owe to the periodic polarization modulatioh of the polarization-dependent isolator in the cavity.

Key words: fiber optics; fiber laser; vector soliton; intensity modulation

51

T

JCETHH R B 5 15 T8 XU B LT P AR i
BE LR AL B S P AR AL R AR 250 ok o . 45 F) BIK1
ko TR ST SEET b AR, i 40 25 70 bk o £ 2% 460
PRI R BT, FOF IR B E R BINT s RS
P e ) 2% P SO 384 AR AR G R B PRS-, AR D A i
ERBINT o mMIRBUE K RIS A7 ORI Bk e
XU S AT AL T, BE AR A B PR AS At g AL
WRIBAE . BRAERMEIITHT 5 LM S -

EZLTWMH:BUTHEEARZIEL KT E
(200701015 ) ; " AREH BT RN B E FAHAA L EHE
(“EHWMIE") T H (1LYM08099)

YEERA R (1977-) . 55, W10, Bl B, FENS
L1 G R A

E-mail: chenwch@ 163. com

A H 3 :2009-04- 09 ; 1B & BCH H 1:2009-05-25

BIEER . BEEBUE R 2 INT M S, I 1 B i
g o B T 5 SUARSE VR o1 580 R I 1] S5 A3 S M
PR HEE B , {E P 4% 1 FROAH S J3E — SN AH S
PRIt 7 — B BT Ik st i 4 A8 7 A% i A2 b 2 R 3
e, REIFHA bk o A2 R8E |l BRI 3k
A AP (AT S 815 A8 o 5 TR B AR S
FIAH SR YCER I B o i LA B, BN T (AT
SR BN ARR Y ISR AT R
WHTRAFR B INT — B IGEFBOLBOR KBTI 4
Ko 1999 47, CUNDIFF BF5E/INHL B IRTEARIE B LT B
Jes RIS A n] A A 0 A B S B AR A A I
oK SE B S BIAE, 3R78 T 350fs ~ 800fs i Ik Bl &
BTk, BT T O R B IO oL SR8
FHIT X R B HATR I, M HE A RO
HARS R Ik BUE R IT LTI, Bk, R
B T TEAR LM AR e 55 BIBOC AT HOL R o 3K T
15 s I 4 7815 EEBE R B IT X5 kb5, $2 4



34k WM

B PBOEE RO T R RIT R 355

THRLFHOCER A B B R R AT SR HI 3R
ELREHPUE R BINT AR BB REE PAA
(R 8h JJ 24, B0, BEAR B A2 i T Rk b 7 51 1y
TR B WA R % T AR R B B B R
MFAR"  XEIF 3 S FRAE MR AR NS
RHEAIRGE, B M E R, R BUE KRR TTE
L RO b B B IR A — B R ——PEREIR TR
BHW AR B , X & — Rl AN ] T = B i i Bl A R
EITFRH AR A CPHNFAHEINTRIBE,
HEX PR IR 75 BE TR | BB 45 T AR

| RHRE

PRI BRI A BOLHR E P FIM T E L
BN BT A AR LR MR IR R B A

Fig. 1 Experimental setup of a nonlinear polarization rotation mode-locked

fiber laser
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Fig. 2 The mode-locked pulse train

Fig. 3 The spectra of mode-locked pulses, resolution factor:1nm
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Fig. 4 Scheme of the periodic modulation of the concomitant vector solitons

a—the polarization states of the concomitant vector solitons b—the pulse

trains after the polarization-dependent isolator
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Fig. 5 The vector soliton hunches

a—the principal vector soliton and concomitant pulses b—the fourth order

vector soliton bunches ¢—the seventh order vector bunches
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