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pulses by the frequency-resolved optical gating (FROG) technique is also given.

)
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Abstract Ultrafast temporal unequally-spaced space-time conversion and recognition technique for Dammann-type
filters is analyzed. The multiple pulse Dammann-type filter for specific unequally-spaced and equal-intensity filter
were designed. With the simulation of a Gaussian spectral distribution, the correlation between the perfect
uniformity of the generated multiple ultrafast temporal pulses and the repeated number of modulation periods of the
mask in the spectral plane is discussed. Moreover, experimental result of recognizing the two ultrafast femtosecond
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= BIE B AR FEN 7T , W] 7R AR B R B
B X WIBIE , (.45 4 15 AR 1515 B DL A8 15 R 42 b Ik
12 FH TRAD AR i R 2 ok s =X 0 7 A AR
RGBSR E R — N2 E, EEARPR
AL BR N A R B R RBPEOE S
ViR C R SR S SR A BEERN B, B
A

PR AR N T R G TR i A Bk e g

I 7= A A TR T A R T 4
F 7 A AR ) T 79 0 L AR B B R 5 B I 2

2 e AR A R b I B RSB E T B A

APk vh B TR B B R T AR S IR B 5K
M. Weiner 4™ 41 8 D ik v i 2 25 308 B A LA
Kk, XANFROEB/E TRELE, RERA—-NEER

PRI, AR Pk vl R TR OB AR 0 B E LT
H

23350 FP O SRR TR 0 B 7 AR Y (SRR 57 38 9 A Y B
RO 22, I 25 28 et oK I 38U B AR e B = 4R

108 3o 2% AR i A P T OR [E1 3 I 35 DA S B R APRO L Bk v

e S —AHA Bk b R R 8 H ARG,
P W R vk Bl nl AL ok . 7E LB RY Y

KAk T B B R 3 el A Bk o i

I8 B AR AR AR ) 1 B AR A i, DR AR R ST
175 B #A:2005-09-05; W BB H #:2005-11-24

HEEMB - BERAHEFERES (60125512)FBMH .

E-mail: zouhua@siom. ac. cn

TEV T 4 f et 505 B A 18 B -1 1 F Bk o Ot

fEER .48 4 976—), &, HERHE B LR EHRDT I8 L BT, E TS AP RK o 25 28 He 80 i B



33 a8 AR SE. NS BE A S BYUE AR 0 AP Bk b = AR B 5 R B R 331

FIAE AL AR IE AL . (AH 7 Bk vh B T8 B 3L (B & 7
KRB/ RMEBREDLH . — B BE K U
7 T8 I 28 11 T 25k 2 (Dammann) Y6, 7] FH 3k 7=
HBFERERE R G TR EREFESD ., X F R E
N 2 58 i AR 25 ) Jik o B K TR Bk op B T AR T A
R IMIE , A SCEET B T AR, IS
HH i o ik e I Y 3 S TS AR P 9 S R B B AR Ak
BT HH s =X A Rk o 0 A 0 R 8 R 4 ok
FF 5% (FROG) #: 47 K i ), 45 b 45 B 0 Bsf o) -4 22
Fi ARt F 8 PR 2 PR IR S B TR R AR
MBS ZH, EENE SRR RN AR
Ffe B AR — AN E BRI,

2 TWRPRKMPEIE B IR

TRAD kiR TR B B 2 ST 7R 2R M I IR R AR
MIUBBEAS B . AN 1 BTN, 4R 1 IR I T AR I A A
®, WA FEBE A . TERHER D, BB AR WA Bk vh
1O BRI AR A (1) R FLRpI: , SR AR AT I e (2 AT H
BABKM e () F1 (D FBRER

o (D) = e (D) ¥ h (D) = [df'e, (DOR(t—1),
D

TSI, YB A 1] AR AR H () 7 HAE
P, S IR B AR ET H Eow (o) ZEIARS Ea () M
WM N H () BIEL, B

E.w(w) = Ey(w)H(w) 2
BHL € (1) 500 (1) 1A (D) F1 Eqy (@) » Eou () » H(w) 4%
2 e B - AR e %o, B

H(w) = [dth (D™, (3)
(D) = - [doH (@)e= )
27
o S sl f sl e

grating - 5 grating
4 mask &
input pulse output pulse

B 1 BN SR HRBEER
Fig.1 Apparatus of the femtosecond pulse time-space

conversion shaping
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Fig. 2 Design of a phase-only filter for producing a femtosecond pulse sequence

(a) target intensity profile corresponding toa, ={1111111001001111111}; (b) calculated intensity profile resulting from

the phase-only filter; (c) input power spectrum assumed designed by optimization; (d) one period for phase filter
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Fig. 3 Temporal output pulses ofa, ={1111111001001111111} when

the periodic repetition number is two (a), five (b) and fifteen (¢)
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Fig. 4 Schematic illustration of experimental setup

for implementation of the FROG technique
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Fig.5 (a) Experimental FROG trace of temporal pattern recognition for two pulses;

(b) Intensity and phase of the pulse retrieved from the FROG trace of Fig. 5(a)
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