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Precisely measuring for optical pulse
time delay using autocorrelation
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Abstract ; In order to fulfill the requirement that optical sampling pulse time jitter is less than 100 femtosecond
in the high precision WDM/OTDM optical sampling system, a system using the autocorrelator to measure the
time delay is developed. By a fiber coupler connecting a reference optical path to copy the optical pulse, the
initialized optical pulse is correlated with the copied pulse to get the time delay between measured optical path
and the reference optical path, and then to get the relatively time delay between the measured optical paths.
The experiment result indicates that the precision of the autocorrelation method is better than 50 femtosecond,
which can satisfy the research requirements of the WDM/OTDM system.
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Fig. 1  Sketch map of the WDM/OTDM optical sam-

pling system
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Fig.2  Configuration of the measuring optical path
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Fig. 3 Forming process of multiple autocorrelation
peaks

TEBESZ IO, 1l i il I8 e f 1R
LU O, A B 3 A4~ A AR
g, HARO T2 B A A XK, WniE 4 R e
P ARSI oy B A SCIE AR XA Ar B2
55 DN HE AR N ]

if AN R
L —loo —60) —20 20 60 100
Y, N
L —loo =60 —20 20 60 100
s N NN
: , Tloo —60 —20 20 60 100
%' rl\l— L L e, . Il /I\ :_/‘rs_ 1 1 1 ']
E, =100 =60 —20 20 60 100
it e~ LN LA i
L —loo 60 20 20 60 100
e~ AN o~ ]
N — 100 —60 —20 20 &0 100
e AN N
— 100 —6 —20 20 [ 100
1ps
K4 F AR AR B A 275 5 0 O
2R

Fig.4  Relative position changes of the autocorrelation
peaks with the optical path difference between
the reference optical path and the measuring op-

tical path
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