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Amplification of Periodic Phase-Modulating Beam
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Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract In order to investigate the characters of the periodic phase-modulating beam amplifying, the model of
pulse laser amplifying is improved based on the analysis of the parameters influenced by the transition lineshape of
the media, such as the loss, stimulated radiation cross-section and saturated energy-density during the progress of
amplifying, and the case of phase-modulated pulse laser in Nd: YLF is studied also. The pulse period of simulation
based on the model is 330 ps, which is consistent with the experiment with period of 300 ps. The main factors
affecting output time-waveform are studied by simulation, and the effect of phase modulation to amplitude

modulation (PM-AM) conversion may be weaken if the center frequency of incident beam matches the center
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frequency of transition lineshape, which is useful for suppressing the effect of PM-AM conversion.
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Fig.1 Schematic diagram of testing time waveform by
oscilloscope (a) and the results of laser time
waveform before (b) and after (¢) amplifying
The width of input laser is 0. 1 nm,

the period of AM is about 300 ps
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Fig. 2 Simulation result of laser time waveform of
periodic PM pulse-laser amplified by Nd: YLF
The width of input laser is 0. 1 nm

the period of AM is 330 ps
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Fig.3 Simulation result of laser time waveform of
periodic PM pulse-laser amplified by Nd : YLF
when the center wavelength of input laser is same
as that of lineshape of amplifying media
the period of AM is 166 ps
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Fig. 4 Transition lineshape varies with time when the
input laser is phase modulated

the center wavelength of input laser is

(a) 1. 0523 pm, (b) 1.053 pm
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Fig.5 Simulation result of amplified laser time

waveform when the width of input laser is 0. 3 nm
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