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Contrast Measurement of Ultrashort Laser Pulse with
Third Order Correlation Technique
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Lin Zunqi
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Abstract High laser pulse contrast ratio is one of the most important terms during the interaction of ultrashort laser
pulse and substance. In order to enlarge the range of the pulse contrast measurement, a third-order correlator based
on the technique of cross-correlation between the fundamental and second harmonic waves of ultrashort lasers is built.
Using this correlator, the contrast ratio of ultrashort laser pulses from a typical Ti:sapphire oscillator is measured.
The results show that the conversion efficiency of second harmonic and third harmonic of ultrashort laser pulse can be
enhanced, and the dynamic range in pulse contrast measurement can be made much wider by using convex lenses,

and the correlator’s widest dynamic range in pulse contrast measurement is about 10%.
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Fig. 1 Schematic of measurement system
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Fig. 2 Third-order correlation curve. (a) none of L1,L2 and L3 in the measurement device;

(b) only L3;(c)only L1 and L.2;(d) all these three lens
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