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Temporal Characteristics of Femtosecond Pulse Propagation
through a Scattering Surface
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Abstract The time domain characteristics of femtosecond pulse propagation through a scattering surface are
investigated theoretically and experimentally. The input femtosecond pulse and output pulse from scattering surface
are measured and compared by frequency-resolved optical gating. Theoretical analysis and experimental results show
that when femtosecond pulse propagates through scattering surface, it will be broadened and distorted. The full time
width at half maximam peak of input pulse is 64 fs, and the average of that of transmitted pulse is 117 fs. The
characteristics of the transmitted pulse are discussed. Probability functions of real and imaginary components of
transmitted pulse show good agreement with Gaussian distribution. Probability distribution of the intensity follows
exponential distribution. The experimental results of the intensity autocorrelation of input pulse and intensity
correlation of femtosecond time domain scattered field shown, and the time correlation between them are also
discussed.
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Fig. 2 Experimental results of input pulse to scattering surface obtained by second-harmonic generation

frequency-resolved optical gating technique. (a) measured trace; (b) intensity in time domain,

temporal full width half maximum (FWHM) is 64 fs; (¢) real component of electric field in time

domain; (d) imaginary component of electric field in time domain
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Fig. 3 Experimental results of five independent measurements of transmitted pulse from scattering sunface. (a) a measured
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trace; (b) temporal intensity (symbols) and their average value (solid-line), compared with input pulse (dashed-

line) , vertical axis is plotted on logarithmic scales; (¢) real component of transmitted electric field in time domain;
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(d) imaginary component of transmitted electric field in time domain
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