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Through Real Optical System
Abstract

Spatial-Temporal-Property Analysis of Ultrashort Pulse Propagating
Liu Qiangsheng Cen Zhaofeng Li Xiaotong Shang Hongbo

Hangzhow . Zhejiang 310027, China)

Hu Wei
(State Key Laboratory of Modern Optical Instrumentation , Zhejiang University ,

pulses with initial durations of 30 fs and a carrier wavelength of 800 nm through a specific real optics is modeled, in
illumination beams.
Key words

The spatial-temporal property of ultrashort pulse is greatly influenced by optical aberrations,
which both the geometrical aberrations and manufacturing surface-profile errors of the optical elements are
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manufacturing surface-profile errors as well as element decenter and tilts when propagating through real optics

Hence it is necessary to develop a powerful analytic tool to simulate these effects. An efficient numerical algorithm

1

based on a combination of wave theories and geometrical ray-tracing to simulate the propagation of ultrashort laser
pulse through real optics is proposed. Using this tool. the spatial-temporal evolution of a Gaussian temporal envelope

—

focal size retrieved by simulation and experimental measurement is carried out at the focus for homogeneous
320.7120; 080.1510; 260.1960

=i
pieu)

considered. Consequently, a comparative analysis on focusing properties of the pulse such as temporal envelope and
trafast optics; geometrical ray-tracing; Fourier transform; surface-profile errors
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(b) the second surface
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Table 1 Fitting Zernike coefficients of Zernike polynomial of the surface-profile errors on both sides of lens 1

Number of terms 1 2 3 4 5 6 7 8 9
First surface 2.84096 —2.90124 2.56107 0.02931 —0.00808 0.00048 —0.02398 0.04077 0.04077
Second surface 0.25417 0.011464 0.07012 0.03931 0.02564—0.01997 —0.00882 0.05565 —0.01196
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Fig. 4 (a) Temporal and (b) spectral distribution of the incident laser pulse
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