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Fig.1 Normalized pump power and gain
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Fig. 2 Relationship between the pump power and the

instant frequency
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Fig. 3 Simulated output of the waveform
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TLD: Tunable laser diode; PC: Polarization controller; IM: Intensity modulator; ODL: Optical delay line; PM: Phase modulator; HP-EDFA: High
power Erbium-doped fiber amplifier; WDM: Wavelength division multiplexer; HNLF: High nonlinear fiber; OBPF: Optical band-pass filter;

VCDM: Variable chroma dispersion module
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Fig. 4 Schematic diagram of optical pulse compression based on FOPA
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(a) Pump spectrum after intensity modulation

(b) Pump spectrum after phase modulation

(¢) Pump waveform
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(a) Idler waveform without phase modulation (b) Idler waveform with phase modulation and
dispersion compensation
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Fiber-based optical parametric amplifiers and  their
Optical Pulses Compression Based on Fiber-optical Parametric Amplifier

ZHANG Xiao-yuan, YU Jin-long, LUO Jun, WANG Wen-rui, WU Bo, GUO Jing-zhong, YANG En-ze
(Optical Fiber Communication Laboratory, School of Electronic and Information Engineering ,
Tianjin University, Tianjin 300072, China)

Abstract: For optical short pulse with high frequency, it is needed to improve the pump power to obtain
more shorter pulse; but, as increasing of the pump power, the gain of the amplifier is becoming saturated,
and amplified spontaneous emission noise (ASE) is increasing, so signal to noise ratio (SNR) is decreased.
A scheme of pulse compression through fiber-optical parametric amplifier and chirp management is
proposed. First the pump light is phase modulated after intensity modulation to introduce linear positive
chirps, after the parametric progress the frequency chirps of the idler are doubled, so its spectral width is
increased, the pulse can be compressed through dispersion compensation medium. The experimental
results of 10GHz operation is demonstrated, with 0. 5W average pump power and phase modulated pump
power, idler pulse is observed with 19ps pulse width.

Key words: Optical communication; Optical pulse compression; Optical Parametric Amplifier C(OPA);
Phase Modulation (PM) ; Frequency chirp



