w31k F10MW EF‘ &5 %’( ﬁlﬁ Vol. 31, No. 10
2004 4 10 A CHINESE JOURNAL OF LASERS October, 2004

NERE: 0258-7025(2004)10-1177-06

kO HIZES: 2 (e TR I T el
A8 R ST
RAZ, ALA, ABE £ M

(P E Bh2 Be EHOEEREE MBI BT, LI 201800)

WE FARSHETEERN 2 ELE B T IR BATH#T THEB AW BR TEEEHTERBRE T
BT 53 S 5R 43 70 B — AR A K, 268 Bk b O 6 VR A0 2 1) 26 0% VR R B T R B0 SR IR BT S AT T AR B B BB
BT T B UR B9 AT 40 A5 2o YA IR 1A R 0T BB . FE I 45 SR 3% A B A8 Bk o O A PR b 38 B 1R X R B AR AR BY
H 52 EESEENES A EMAEREHEMELEMN. X—FMENEDTESZS LR TEMIE
12 B 5 SR BF 5 8 4 Bk o OB BB TOEM A SRR B AT ST R A T ISR SR . ZH Pk AR L ZRE (LED) fE R 8
BOBIR , X 42 2 6 BREA T UM B AR A R kAT T &, SRS R MBI AT MR A .

KER AT 5 OEM WAL BTk

FESES 0436.1 XERERIAE A

Equivalence of Talbot Effect of the Grating Illuminated by the
Pulsed Laser and Continuous Polychromatic Light

TENG Shu-yun, LIU Li-ren, ZU Ji-feng, LUAN Zhu
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Using of the cross mutual spectral density of the partially coherent theory, the self-imaging of grating
under illumination with arbitrary degree of partial coherence is developed. Both the temporal and the averaged
distributions of diffracted intensities at the self-imaging distances are formulated, which can be applied to either
continuous or pulsed illuminations with any kind of spectra. The theoretical result shows that the ultra-short laser
pulse and the continuous polychromatic illuminations, whose spectrum distributions are the same, have the similar
averaged self-image distribution. So, the Talbot effect may help to study the temporal and spectral characteristics of
ultra-short laser pulses. An experiment using a light-emitting diode (LED) as the source of illumination is
performed, and the experimental results confirm with the theoretical ones.
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Fig. 1 Fresnel diffraction of grating illuminated

by the polychromatic light
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Fig. 2 Diffraction pattern of the grating illuminated by a
polychromatic light varies with the increasing of
the spectral width of the source
(a) and (b) show the intensity distribution with different spectral

width at the first and fifth Talbot distance, respectively
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Fig. 3 Diffraction pattern of the grating illuminated by
pulsed laser varies with the decreasing of the
effective duration time of the pulsed laser
(a) and (b) show the diffraction intensity distribution with
different effective duration time at first and tenth Talbot

distance, respectively
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grating illuminated by polychromatic light LED
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diffraction of the grating illuminated by LED vary
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