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output performance of femtosecond fiber laser to match with the solid-state laser system. A review of recent work on

1

It has been shown by intensive research activities in the optics and optoelectronics fields that many novel
properties unimaginable with conventional optical fibers can result from the holey structure in photonic crystal fibers

A

(PCF), including flexible design of dispersion, enhanced nonlinearity, endlessly single mode operation, and high
birefringence. Photonic crystal fiber has been successfully applied in femtosecond laser technology and pushed the

high power femtosecond photonic crystal fiber laser oscillator. amplifier and their applications are proposed. Feasib

scenario in future applications of high pulse energy large mode area photonic crystal fiber lasers will be come soon
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Fig. 1 Examples of various types of gain material doped

photonic crystal fibers
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Fig. 2 Experimental setup of the fiber laser

3.1 MFHHERE

R 1 AEOG T F R G 27 1Y (0 BoEE i T Hob R
BHLTE 1 pm BN 0.019 ps”/m, — A FEAE 3 JH
Wz O Bk b UGB 5 1.5 m K e, ek
0.057 ps” WYIEH R, 1 56 2E B 6 M X i 18] B% 4
6.5 cm, AI A 307, O ik i 2 S X 9 YK
S —0.095 ps® 1Y RCE B, PO K b —
AN AE IR SR P9 2 4R 15 — 0. 038 ps” 1Y 3 €8, I
I 38 25 32 B FE IR BRI SO R TR s )
Ry 200 mW BT 4G HBLE Q A, Ak L1 hndih iz
I SESAM | B 6BER S fif Hoak 214 Fn
RE T % L AR AT T RUE i SR IR . O 2T R
A a2 B EAS S 0 AR B M MR B T e AR O
LR MR ENE . BT oL, AW R

% -20
1.0+ @ = -30
’5 -40
5 081 g _s0
s =
< 061 -60
= 1000 1040 1080
§ 0.4 1 Wavelength /nm
=

=
o
|

0.0+
1000

1020 1040 1060 1080

Wavelength /nm

SE Ty A v DUR AR e B 5% . s T4 0
ik ®] 900 mW, Bk e 19 n] . 515
3 O A% 75 5k ph RS E 32 e I 0 e R OGS an Al 3
() Fr7n . i B a] DU L O 3 i b K ol
1038 nm,3 dB 7 % h 6 nm. X HARIR T 6% B
A BB Y Kelly #5717 , 332 B #0688
Sl SR A % I 98 ) 8 1 RS A S I R 1Y
BAVRRAE . WOG & S ko g B AR SC il & an 3
(b 7 A XUHE T ) ek K48 & . Bk o v B2
518 fs, Jii v g i ] 17 5 AR Sk 0. 87, 2 72 i B BR 1)
2.76M% . wE— AN AR AT 2 120 fs. gl il i —
LA B N AT AR A5 B8 2 1 ik ol

3.2 MERINFHIERE

A BOCHIAT B[] R 2 4. 3 em, 7E G A1 R 30°

800 — autocorrelation trace
0] @® -~ sech? fit
3600 A
s
= 500 A
G 400 -
g
= 300 4
200 A
100 A
-2 -1 0 1 2
Delay /ps

B3 IR BUBOIRAS T B A8 S 09 B35 Cao A B AH G ZR (b) o Ca) P4 [ SR 0 5304 4 F 1406 335
Fig. 3 Output spectrum (a) and the autocorrelation trace (b) in soliton mode-locking operation.

The inset of (a) is the spectrum in logarithm
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Fig. 4 (a)Spectrum of this fiber laser output at different intracavity net dispersion of stretched-pulse regime. Inset shows

the spectrum on a logarithmic scale; (b) typical autocorrelation trace of the output pulses at stretched-

pulse regime. Inset is the autocorrelation trace of extracavity dechirped output pulses

3.3 £EBHMIERS

AN AT AT I P9 6 HBORM B2 TR 1 L T 5 4
A S IO 25 1 B BRI B, 1) 4 OF (BB,
L 8 N E T AT 4R SESAM | £ RO
BEI AN RS T 2 500 mW RIS T . 0L 5%
P Q B, A T 800 mW I ik B F2 &
MBI B . s TR E 12 W i,
EARE] 2.5 W IF- 5 T Ak . ek B ERL K ol e A
50 nJt . AREEIE Indhis )R, WO A Z kb
IBREIRAS . TR IE A BRI, B T O8I IR I
PV A S 0 L T i s kb LA e 2 R K

Jok e G B A Bz A i G, % LA 9 K Y 93 9
WOt R E TAETE 2.5 W B th DA 00T, Hof
Dk 63 1B 5 Cad TR . GG Y 2 0 42 58
5.2 nm, HABEUSAPINT . X 2 42 IE 6 BUBURE 1 i
TURSAE . SOt Bk ob (9 B A S Hh Ze B 5 (b)
FI s o R0 v 3 o R A AU 0 Y K e 0 4
TEM A2 pso JEEAN U 1 — X F AT CE Y 600
2k /mm {9 DA DI M2 AT €8 BRI 3R HE
AP R TR, 45 2R 1.7 W, fkih
FEARANIEL 5 Cb) i B BT 7 Bk b g 42 5 410 fs,
Jk b B4 1 10 A L 31X Ul WO kot BAT BRI 2R



74 SIS . ST RO LT AU BRI I R B HL R U 1 T 1665

PEVRIR . s 248 I Jok ol B¢y i6F 18] 75 58 RO 0.6, S AR
WeBRAY 1. 36 A . K o P I 47 78 B0 A DA B Y R G

1.0 - @

0.0

1010 1020 1030 1040 1050 1060 1070
Wavelength /nm

LI A L 38 i JR i 0l A i 7 B PR A 3 ) £
P R AE Bk P AR R T AR AW R

101 @ 08

1.414X410 f|

-10 0 10 20
Delay /ps

B 5 A IE (B BURLIR S T IO S D ko (9 3 Ca) R A AR OGN (b) o Cb) e i [ Sy i 0 7 15 446 Tk oo iy 1 AR G it 2

Fig. 5 Spectrum (a) and the autocorrelation trace (b) of this fiber laser output at all normal dispersion regime.

The inset in (b) is the autocorrelation trace of extracavity dechirped output pulses
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Fig. 6 Experimental setup. AL: aspheric mirrors; DM
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