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Abstract; Femtosecond laser double-pulse has important application value on the study of ultra-fast
transient process area. How to realize the high accuracy of femtosecond laser pulse real-time
measurement is particularly important. This paper presents a method on autocorrelation of femtosecond
laser double-pulse measurement. It contains the measurement techniques of pulse interval, pulse width
and the intensity ratio. Autocorrelator was used in the experiment to get the autocorrelation curve of the
femtosecond laser double-pulse. The femtosecond laser double-pulse were generated by the birefringent
crystal. Relying on the autocorrelation curve, the pulse interval, pulse width and the intensity ratio were
got by non-linear fitting method. Contrasted the traditional cross-correlation measurement, the
autocorrelation method overcome the uncertainty of the independent pulse impact on accuracy. It makes
the measuring precision could be improved by more than 48% on average.
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Fig. 1 Two femtosecond pulses after splitting
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Fig. 2 Theoretical autocorrelation curve of double-pulse
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Fig. 3 The schematics of experiment platform
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Fig. 4 The double-pulse autocorrelation curve measured

by the experiment

B (O LA 3] 3 A g B 8 A bR AE 47 Boh ¢ =
0.801 ps.t, =2.168 ps Fl t, = 3. 574 ps, i = (6) AT it
AT S K b ik v ) B« 290k 1. 387 ps.

X LA B S5 B AR 9 R G il 2k R R AR SO
P2 R 2t LA vk CRIVJR 3 o X 55 3% 19 B & SR A5 55
SRR FEM A RN REBO W IS o =
8.66, a,=8.24, ¢,=0.079, ¢,=0.086, h=15.43.

MR S (12D, BT LU 530 i 7 A Bk e ) A R b R
1051 R4 =X (11D, ] L5809 A ik o i Jok o 5 2
Sk 56 fs 161 fs, T5 SOOGS0 15. 43, Tl
A Y B AE G il 2 R R B A G M kA L an ] 5.

160
140 |
120 ¢
100 |

80
60 [\
ol 1\

0

— Experimental value
- Calculated value

Intensity/g(#)

0 1 2 3 4 5
Time/ps
B5 Bla Wy E X dh &M 2345 B A X i & o at bk
Fig. 5 The contrast of the measured curve and the

fitting curve
S8 QUIISE T SUNIE S Ak i &)
f(t) =3, 6667{','040062 -+8. 24 (4T 1.381)7/0. 0074 (1)
JIr FEL E B XUk nf o K P B o 4 6.

1114003- 3



ot F
< 1387fs
3
= 56f
Ern) S 61fs
S
Time/fs

B6 R Ja X o @ % H &
Fig. 6 The restore image of the double-pulse
TR L A DGk 0 S5 I A5 SR A A A DGk
ERZ G IR T WE 7 TR 0 5 A SR & .

Birefringent crystal BBO

¢ BS ——
Femtosecond %4 I I Delay I

laser

4 Half waveplant
BS Melav |
Delay

— Half waveplant

Mirror

M7 EMEXERFEEE
Fig. 7 The schematics of cross-correlation experiment
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