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Fig. 1. Experimental setup for high-repetition-rate
Er-fiber laser. WDM, 980 nm/1550 nm wavelength
division multiplexing; Coll-Col3, fiber collimators;
PBS, polarization beam splitter; ISO, space isolator;
A/4, quarter wave plate; A\/2, half wave plate; M1,
plane mirrors; PD, InGaAs detector; PZT, piezoelec-

tric transducer.
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Table 1. Dispersion of different optical elements in
Er-fiber laser.
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Fig. 2. Output power of Er-fiber laser versus pumping

power in the state of continue wave and mode locking.

iz N 1.5 AR, HlE IR oK s R
817 mW, $ Er G4 HOG S S LIa ¥ 1 2% A
T, A% BRI N 125 mW. I8 R 4 iR
Jis 9 = AN A AL, O A8 R DLSE RS E I BiE
e MR, [ E =AM IALE, MihiE TR LT
700—817 mW Z [A] I, B a8 B T AL 35 v] L sk
MBI T B G shiz#. M4his hE 4T 610700
mW Z [, O O HLR oA IE A =2 —
B R BB, BURRLE B0 S Tk gy 2 — R
T ENEA B RIS, B2 45 H T EBUA B
I, WO 2% 75 7% B2 6 R A RIS R 2 B 1) 4 He )
i 112 Th 2 A L. M@*Tuﬁﬁ bt iz
THE I HE I, W0 48 1% B2 18 5 i) i H Th e SR 2R
Tﬁ%&ﬂ%ﬁangéﬁkw$ﬁMﬁMﬂmw
B, 4 DR AFAE — 10 F Bk, b O 88 i
AR BB K s FOIR S, TR OO
B BIE. IS B S iE Th AR G, B
18 H T % SOTT IR 2 B MR K, REER 0.0502.

114210-3


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

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 11 (2015) 114210

TEMFEPRA T, WOt 8 B8 % B T R LiE sk
HTH AR 13%—22%. B FHOL# E R MR KA,
LI ThRALT 610 mW I, i P9 30 58 AN A2 57
7 AE 2 M A% e e B HL B (1) R AL E 817 mW
iz TR T, Bl 5 N #OL 4 PBS B #:4 H 1
&N 69 mW.

KA InGaAs St PRI 25 PD M I 845 5 ik v
A, B3 2l ge T Bkt TE 3 GHz i 98 6 Fl N
()4 B IR R A 73 5 DA R FE v () — B Al 2y . 4

—20
_a0l @

RBW: 1 kHz

—40
—50
—60
—70
—80
—90
—100

—110 | | |
302.4 302.8 303.2 303.6 304.0

ﬁ%g/MHz

3% /dBm

B B0 8 B G AR N 303.2 MHz, — B4 4
H{FEMELE N 70 dB.

BOLRBE 161k il 4 (a) Fis, o0k
K8 1550 nm, i m L0895 nm. MIGIETE
ROTOUE ), 120 2% TAE7E R 52 kb BRI S
M PBS fii i IO R & BB BN T B
FH OGO & ik i E AR DG 22, an &l 4 (b) Baw, ik
e E N 90 fs.

(b)
—10} RBW: 1 MHz

L
2500 3000

0 n 1 1 1
0 500 1000 1500 2000
ﬁ%:/MHz

3 PMURHOEI LR (a) —PrE R, BRUEROCE K E AN 303.2 MHz; (b) 3 GHz i % i [

PO i HH R 1]

Fig. 3. Radio frequency spectrum of the mode-locked Er-fiber laser: (a) RF spectrum of fundamental beat
note at 303.2 MHz with the RBW of 1 kHz; (b) RF spectrum of 3 GHz wide-span range with the RBW of

100 kHz.
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Fig. 4. Output of mode-locked Er-fiber laser: (a) spectrum, linear scale (insert); (b) interferometric auto-

correlation trace.
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Fig. 5. Repetition rate drift of the mode-locked Er-

fiber laser.
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Abstract
High-repetition-rate fiber laser has widely applications in the field of femtosecond frequency comb, ultra-fast optical
sampling, and so on. In this paper, an Er-doped femtosecond fiber laser with a repetition rate of 303 MHz is demonstrated
based on the mechanism of nonlinear polarization rotation. By means of optimization of cavity dispersion, the net
dispersion in fiber cavity is a little negative nearby zero point. After mode locking, the laser is operating in the
stretched-pulse regime. At a pump power of 817 mW, the output power of the laser is 125 mW in continue-wave state,
and 69 mW in mode-locking state. The laser directly generates 90 fs before dispersion compensation. Mode locking can

self-start at the pump power of 700—817 mW. Repetition rate drift of the mode-locked laser is 30 Hz in five hours.

Keywords: Er: fiber femtosecond laser, fiber optical frequency comb, optical frequency metrology
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