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Abstract Based on a photonic crystal fiber (PCF) with zero-dispersion wavelength of about 1020 nm, fiber optical
laser

1

parametric amplifier (OPA) is investigated in detail. In order to obtain sufficient parametric gain in a rather short

length of fiber, a passively mode-locked ytterbium fiber laser is built up to act as the pump seed, and pulse with high

g

— .

investigated. The maximum parametric gain reaches 23 dB from experiment.
OCIS codes
(=]

peak power is utilized to pump. The amplified short pulse from the mode-locked fiber laser is launched into the PCF to

pump. Once the pump central wavelength approaches the zero-dispersion wavelength, significant parametric gain can
060.5295; 190.4970; 190.4380; 140.4050

be observed. The evolutions of parametric gain spectra versus different pump powers and pump wavelengths are

fiber optics; photonic crystal fiber; optical parametric amplification; four-wave mixing; mode-locked

W B RO 15 1 2 4908k 047 7% 1T
AT AR (OCT) HOL T 3% 45 DB 13
KAHASD .

T T AL (PCP) RS
K A COPA) A] DL S BH £ Fb 45 ik O B b i 6 ik,
AT B A 24 009 5 B AT DL — 25 S 0 £ R ik D

filiz 2 BOIOR A 0T BE

JEZ AP AL, A T Z AR . TS E
BT Smikga . FIA L pm JBOHOES

ORI R AT 1 pm BB R AOLET . 1 pm P B
ZRBRBITRKMEE T C W BES 8RR,
PCF i THEM LGB i s, B A H
Z W EE A 2 00RT LAl ) DR g B R Y (6
A DINAL

5

Bt m sy B e, BT UL 3T PCF i) OPA Ak & 48 o H
KR EER: 2013-03-25; KEIMEMFRBH: 2013-05-07

ESTA: HFK 973 1% (2010CB327606) . [H %K [ R B¢ £ 4 (61108007)
SIBE A A PRI (1978

BRI . Bl PCE il 3 125 9 B8, 8 3 3 F e ik
EE® T E/EAI89 ), B A5 A, T EMNFHAEL M6 i 5Y . E-mail: wangxiaojianffgz@163. com
E-mail: ysg@tsinghua. edu. cn

Ha AT LA AR L F @R K AL T 1 pm B

DRES Y LU oS ¢ e S I 2 P SN B D SN o ORI
0906007-1



b # % Eird
RIBF ST OB 2 — ), 2009 4F , Sylvestre 27 R3E M4 26 1l i iz o )
T A5, A T Q BG4 77 A 9 450 ps Ik 5 o 4 4 gl

Jefihis W E 3 25 35 5] 40 dBTY, 2010 4F, Lee 45"
3B T 1050~1080 nm I Bt 1) 4 H 4T 4544 5 1 ik
KA S [FVRESR FH G T a6 27 48 SRy 1 25 A J5 . 1) O
il 5 Bk 56 A 3. 4 ns. 725 Bk 1/16 19 ik o 5 4 iz
SEPLT 37 dB ¥ A5 . 2012 4E, Mussot & R E
T 1 pm B 20 THz 3 %8 (29 100 nm) {2 5K
v V(Y 45 #5340 dB,

DLW 5% 349 0 T i 200 55 UE 1% 2O A g
Ui o XS T AN R 22 A 2 T T 0 5B -1
DR 3 T R G, HEAE D) SR A R T & A W 3 Y ik
TR AT AR B R AT SR it /1N o 4n SRR ) R 0 ik e 0k 2
Fi4da2 v DL 3+ L2 B s V- ¥ R, S il s
KIL BRIz T 5. SRR R I e (E D) R 5
by TSmO . AR SCR A i 5E T R
W R A BIREOE 2T BOE 2 his PCFL 2B 71 pmi BE
(Hflz OPA fe i LB T 23 dB M 25, A
PCF Ry A S5 = 33 19 |8 7 PCF, BA 584 B £ 50
P,

2 JRIRSrHT

P AT A NG 2 T BB 6 15 B 6 A
WO AT B I BRI — S 6 T
V56 £F 1 %5 a0 B 25 B 52 BAR (00 DE 2L
T Mg 175 T R U A2 A A oz 2K T

Kk = Aky + Akw + Ak, = 0, (1

FOrb L BRSO T Ay ~ B, Aw® +
(B /12) D' + B+ B0 4331 3 T 8 M £ 1 ok ik i
BB T 65 B2 5 S 60 0 B 00 A iz 2 1
N TE AL i — R 0 T 2 VAR 5 5 1 A
BRI H Ay = 29P, .y FR AR R Py 275
B S 2, Mg iE K AR B R e £F 0% 6
AT LA B OB IR L R O 4 0 6 B K kT
1.3 pmo7E 1 pm AL 1E 3 @ JORD R ORI R
28 41 10 40 2 T 249 E L R RE 52 B A L DG
T T S R LF AR AR T 1. 3 pm 1O € B
K. S5 FT I PCF Z @K AT 1. 02 pm.
61 I 1T S BAH 3 DS C

S 5 2t e % o i 8 2 1 B 0 32 T o
BT 7R A L DU TR AR O B T L
DU TEL AR A 5 7 T e 7 OB R 35 i

2 A T RO AOHE S TR L g JE 4T 1 75 4%
K. e R ER T 1 pm H1IE K
grA1 X107, 2B p T PCF $L 78 AL ] B
S d=1.5 pmaA=6.2 pm, HEAEIR S H
(299 240 W, dia Ve (30 2 UL B 2 % A
151 2 O % IR B HL 3 45 0 5600 5 A 9
2 G 31 A5 7 L B0 I ARS8 A 00 90 U 3 96 A 5
%, ELRRLE R R IR A A B A SR S
38 35 19 1 O 35 TSI 25

52 6 o ok 0 B HOK 1 %  CASED K I A
PR B 2 0 T AT S R
SRR 02 e i R YL U R
R M 7 A B LT T L 0 BT A A
BEC3 dBYU), 5% SRy T 5 B S O 7 60 T
SRS A,

3 LI

SRR LRI BN 1 iR, RAK WO
ZEHIMERY 50 m PCF fE 5 5 1 25 4 i, Hod 65 A
WE 2 Fin. T FEEE LR h =k R S 5
Wags ORIk P S O . R S B MO 4
A 1 KR R B R S B OB AT R (YDFA)
RJGEA PCE #EATH1IZ ;s TR 4 99: 1R & 2%
Je 103 1 6 A B 5655 2 B A COSA) v, il i
ASE i . By 1k SO G 8 U R E A
B AR (ISO) . | F PCF Wy erthm Bl /N, Higs
BRI e 4 BB A R Bl = A W R FE . R
I R — B BN AR R G AE i U
26 38 3ok K I (] R R 4 PR 2T 5 R AR MO £
B AR T R T £ 05 S AL L AR S 3 i g
RGTE B AR G4 5 PCF, — AUk & 75— & B
Al S AT LUK SV AR AE 6 dB LAY, S
A Ko R FRR T PCF HL AT 55 1 LT B 5 h 3K
R ER S R 45 75 2 A6 Bl B A o in O B 25
il (PO 8 47 By A6 9% . 24 i A6 N
P o EAWPRT5 ) FOGEF 50— 3%t 3 a5 oK. A
AR Ze i . B AR 7 0] 5 0621 Bl AL D0 25
h T A [ G AN B 4 R AT DLAR B b AR R
ar TAEMAR e Tk .

0906007-2



TN ETORTRMAOLLI A 1 pm P BES R HORER

4 =

ISO

laser source
YDFA

1%

PCF

99%

RS AR LS A RIE S Y ONAEL I

Fig. 1 Schematic diagram of optical parametric amplifier based on PCF
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Fig. 2 Electron micrograph of the PCF used
in the experiment
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Fig. 3 Mode-locked laser used in the experiment
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Fig. 4 ASE spectra with the pump wavelength at
1041 nm under different pump powers
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Fig.5 ASE spectra with a pump power of 10. 9 dBm
at different pump wavelengths
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