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Fig. 2 (a. b) The space-dependence wavenumber spectrum of the electrostatic field with chirped
pump laser at time = 80to( Ao = 1 um). the space location of 1/4 critical density is 300,
(¢) The space-dependence wavenumber spectrum of the light wave field with chirped pump

laser at time = 80fo( Ao = 1 pm). the space location of 1/4 critical density is 30A
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Fig. 3 (a, b) The space-dependence wavenumber spectrogram of the electrostatic field with sine
pump laser at time = 80f(Ao = 1 um), the space location of 1/4 critical density is 302,
(¢) The space-dependence wavenumber spectrogram of the light wave field with sine pump

laser at time = 80to(Ao= 1 pm), the space location of 1/4 critical density is 3000
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Time¥requency Distribution Analysis in PIC Data Diagnostics

Wu Yanging" Liu Jing” Han Shensheng"
). Shanghai Institute of Optics and Fine Mechanies. The Chinese A cademy of Sciences, Shanghai 201800
. 2)., Department of Computer Science, Shanghai University, Shanghai 201800
{ Received 4 March 1999; revised 30 June 1999)

Abstract Particle in cell (PIC) simulation is a feasible approach to understand
the interaction of ultra-intense ultra-short pulse lasers. The output data from
the simulation are often nonstationary signals varying in temporally or spatially.
So the calculation of time-frequency distribution of these signals is introduced,
and the results show that this technique is effective for diagnosing the time-
varying (or space-dependent) signals from the simulation of the interaction of
ultra-intense ultra-short pulse lasers. As an example, the stimulated Raman
scattering for linear chirped pump laser in near 1/4 critical density of
inhomogeneous plasma is investigated and a clear picture of the physical process
is obtained by time-requency distribution technique.

Key words  time-frequency distribution, particle in cell simulation,

parmetric instabilities.
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Synchrotron Radiation Characteristics
of the High Power Laser-Driven Electron

Liu Y aqing Cheng Jing Yu Wei Xu Zhizhan
( Laboratory for High Intensity Optics, Shanghai Institute of Optics and Fin Mechanics,
The Chinese A cademy of Sciences, Shanghai 201800)
(Received 16 December 1998; revised 5 April 1999)

Abstract A simple average static model is proposed for studying the hamonic
radiation characteristics of high power—driven electron in the laboratory frame,
such as the angular distribution, the variation of the harmonie radiation with
different laser power and so on. These results lend a novel way to find new
coherent X-ray sources.

Key words high power laser, synchrotron radiation, harmonies.



