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Phase-Modulation-Combination Method for Generation of
High Repetition Short Pulses
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Xu Jianqiu

Abstract Phase-modulation-combination (PMC) method is researched for generation of high repetition short pulses.
The method is simple and compact consisting of two photoelectric switches and two modulators, where two sub-pulses
from the switches are modulated and combined interferentially, giving rise to a narrower pulse. The processes of
PMC methods with different phase modulation functions are simulated numerically, and optimizations among different
compression results induced by various phase function are given. Furthermore. the experimental verification for the
system function is supplied, and short pulse train with 1 GHz repetition rate and 60-ps pulse duration is generated.
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laser seed: single mode continual wave laser;
PM: phase modulator;
AWG: arbitrary waveform generator; DL: delay line;
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Fig. 3 Intensity profiles of the combination pulses with different modulation frequencies f,

. and modulation depth m. (a)
(c¢) piecewise phase function; (d) FWHM of the
. triangle phase function labeled

, the shaded area is the main field

0614001-3



e,
&

it

»g,
7

i

%1

A TR ASE 8 ) bR 0 TR A 0 S K w2 0 4 5 T A MR L

Table 1 FWHM of the combination pulses and their SNRs for different phase modulation functions

Phase function fun/GHz m Energy ratio /% Pulse width /ps
Sinusoidal 40 2.8 35.4 2.4
Sinusoidal 40 1.6 89.4 4.0
Sinusoidal 80 1.6 49.2 2.0
Triangular wave 50 2.8 44. 6 2.4
Triangular wave 50 1.6 68.2 4.2
Triangular wave 100 1.6 31.6 2.0
Piecewise {unction 10~80 1.6 88.3 2.0
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