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Effect of residual chirp on ultrashort pulse width
measured with autocorrelation method
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Abstract; To study the effect of residual chirp on ulirashort pulse width measurement by means of the second harmonic
autocorrelation, starting from its measurement principle, the effect was simulated for ultrashort laser pulses with different chirps at
center wavelength of 800nm and pulse width of 100fs. The-results show that the measured value would be larger than factual value
with positive chirp, smaller with negative chirp. Moreovel.the measurement error will be augmented with the chirp. The effect of
the thickness of B-BaB,0, ( BBO) crystal on the pulse width measurement was also discussed numerically. It is found that

choosing thin nonlinear crystal could control the measurement error effectively. Using the nonlinear crystal width of L<0. 5L,
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the measurement error caused by chirp can be controlled to an ideal range.
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Fig. 1 Schematic of measurement principle
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Fig.2  Temporal and spatial intensity of the second harmonic pulse with

chirp of fundamental pulse C =0
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Fig.3 Autocorrelation curve of the second harmonic pulse collecied by CCD
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Fig.4 Temporal and spatial intensity of the second harmonic pulse with

chirp of fundamental pulse C =5
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Fig. 5 Autocorrelation curve of the second harmonic pulse with chirp of fun-

damental pulse € =5
(1) X151, =106fs, K T H T EIRZEM, E X
FELTIMEIRE d =abs[ (¢," —1,) /1,1, Hh 1, H5E
Prfig 58, M4 C =5 8F,d=6%,

K6 NESCRMKS & C= -5 B, W R AR VT AL

-200;
-100

0

time/fs

100,

200

-100  -50 0

space/pm

50 100

Fig.6  Temporal and spatial intensity of the second harmonic pulse with

chirp of fundamental pulse €= -5
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Fig. 7 Autocorrelation curve of the second harmonic pulse with chirp of fun-

damental pulse C= -5
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Fig.8 The effect of different chirps on the pulse width measurement
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Fig. 9 Autocorrelation curve of second harmonic pulse with chirp of funda-

mental pulse € = -20
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Fig. 10 Temporal and spatial intensity of second harmonic pulse with BBO
crystal width 0. 2mm and chirp of fundamental pulse C= -5
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Fig. 11 Effect caused of different chirps on the pulse width measurement
with BBO crystal width 0. 2mm
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