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Abstract We have experimentally implemented a difference-frequency-generated mid-infrared (MIR) source based
on synchronously pulsed pumping. The passive synchronization between polarization-maintaining Er- and Yb-doped
mode-locked fiber lasers was realized by using all-optical modulation technique via master-slave injection. By
combining spectral broadening of highly nonlinear fiber and wide-band tunable filter, we could obtain broadly
tunable MIR picosecond laser from 2940 nm to 3260 nm. The average power was 580 mW to 926 mW, and the
maximum pump conversion efficiency was 41% . In the experiment, the injection of low-power synchronous induced
pulses could substantially reduce the pumping threshold for the MIR parametric generation, which would relax the
requirement of strong pump field to realize efficient MIR generation.
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Fig. 1 Experimental setup. (a) Passively synchronized Er- and Yb-doped mode-locked fiber lasers; (b) wavelength-tunable

signal source preparation; (c¢) high-power pump source preparation; (d) synchronously pumped nonlinear frequency-

difference generation

1115001-2



th i

i ot

SEmh, WOt A g R TR EL T RIKLE
(Yb-PCEYW EHKRZ G R LA Z 6.2 W,
WE 2 ) Frs di G i o K 1032, 5 nm,
WYL 0.3 nm, I I H A AL 51800 iR
i » FH L ok o 9 BE Ry 18/42 = 12. 7 ps (R A2 A &
Wk . X TAF SO A EDFL 4t 28 5 W 4
BGLF KA 2 5 - TEA —BE 0. 25 m Ay B ARk
L (HNLE) o, KR EEE KN 1550 nm, b2l
1 pm, BFSERWD 38 2 Bl 7 Ak i i) 2 1l 2 22
ik b i JBE AT L B AR S O Y R T Y

ATNZBEE N 140 mW B 4645 T F 2(b) T 7 1
Bit %, BE 0% U AL 52 5 obonT ok 8 U #F (Agiltron
FOTF-025) H £ i 8 15 i [l (1510~ 1590 nm) , B
A DLSE i 15 5 e R Be R R, ST DL AR £ M
J 5 5| B0 Tk ot B BEShEL BR Dk 2 A SR
WA 2Co) frzs i SE 29 1 nm , X Y bk i v i
HT.8 ps. BB KIE, fFT T ELAN
10 mW., I J&. i 5ot 5 % W % 8 i B ) 5
(DMD) 6 o5 5 £8 28 ) 1 1 1 b 8 R £ (PPLIND iy
AL SEB v 4T A0 22 45

S8, 10 | . ----oscillator 210
g 1.0} (@ .; g 8 ps fg Lop() 4 —— broadening 4‘2 LOp(©) g 11 ps
% g _g 0.5 —> -~ g i 5 _g 05 — -~
s =5 o g S g
E R I g 20 0 20
= 05 e /ps > 0.5 > 0.5 g Time /ps
= ---- oscillator = 7 =
% —— amplifier 5 5
= = E

0 . 0

1025 1035 1045 1520 1560 1600 1524 1532 1544

Wavelength /nm

Wavelength /nm

Wavelength /nm

2 AR S B P RAT . ) B OGS 5 K5 5 (b) 15 5 06 8 SE TG Dl 5 (o) S IR Jeil 5 bk 5

Fig. 2 Characterization of pump and signal pulses. (a) Spectrum and pulse width of pump source; (b) signal spectra

before and after broadening; (c) spectrum and pulse width of filtered signal
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Fig. 3 Experimental results on MIR generation. (a) With and (b) without signal light injection, MIR output power and pump

conversion efficiency change with the pump power; (c) tunable MIR spectra and the corresponding maximum output power
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