309

1% H2H O O 5 N OF R Vol.7, No.2
1995 £ 5 A HIGH POWER LASER AND PARTICLE BEAMS May , 1995

8 A5 Bk i R /Y Bk B2 U 2
XEX KHE AR B R SIS HAK

(MY E S EHE, RE 52564, 610003)

M E RAZKEEMEXER, BIHT-S8TRATYBEERPBOLKENE
MR N. EFEHBIMERS R HREERLEEBTMH, KRBT 3:1H
GUELHERMXMLE, TATHHEKFBOERE R .

XEE BEMXNE MORRENE

ABSTRACT This paper discribes an optical autocorrelator capable
of measuring fs ultrashort laser by using second —harmonic correlation. We
successfully obtained the 3:1 and background—free correlation curves through
proper designing and chosing the beam—spliting device and the optical delay
components.

KEY WORDS autocorrelation measurement, laser pulsewidth measurement

1 51§

VAER, MTEBERPEEN CERR, BEKPHEKENNED R AL R
M—AEEFE. ANBIE. Y45 BIFH6HE F I IT 84/ B E m &R F107"%,
T B B 3 6 28 B BE 7 AR KAP (107 s) BB K R A0 BIBE SRR vhU. f kAR B SR MK b, 3R
FEHXUEFERAIE—MUEFEY, AXNME-GATYOBEEKPHEK TN & 8
HENFLBER .

2 R OIE

ME PR, —RENBEKMFIHSRES EL AR, HE—KELRE
M EERN, B—HBEM, K8, M,ETHHBEINFINTEEEBERE., FREH
REEBREZS HEMRAHLRASREHESES . REREEEHFARKIT
SRR N
E/(t)=¢(t)e' = E(t) } )

E,(t)=¢(t—1)e'=E(t—1)
Ha 0 =wt+oot), 0,=0—1)+@t—1), BOAEA P8 o Pk b9 M ot H 32
B, XLVEARZEKMEAMKE. BT REBEREAXFEMNRNLERTER
BEMTY, B
L, [(E, + E)(E} + Ey))? (2)
MG ERIINRE—MEST M o BEHHBERIES S), B

TRIBYEREREARBEESRHIRE.
1994 4F 6 28 Bk BIkR, 1995481 A 20 H BB HW.




310 oM % 5 R OT K ks

M, — M,
A
M M
Pulse S I : Pulse S | :
| A |
L g g
r—+— KDP L
KDP
phot Itinli recorde -
otomulti r
pher recorder photomuluplier
Fig.1 Schematic of 3:1 curve experimental setup Fig.2 Schematic of background — fre¢ curve
Hl 3T ERTRER experimental setup

B2 AERMALREEREE
S(t)= aont[(El + E))(E, + E)J?

= aojdt{s4(t) +ef(t— 1)+ 284 ()eX(t — 1) + 4e(t)e(t — D[EX(L)
+&(t — 1)]cos (8, — 0,) + 4€X(1)e*(t — t)cos*(0, —6,)} 3)
HHRALWEEBR, BHEESERTH EX P8 SR EE S K GEAE & B Rz,
WX HP A RZTRFHYNSERAIET, TRAERERD

<S(t)> = aofdt[s"(t) + &t — 1) + 4% (0)e(t — 1)] 4)

Y =0 i, <S(0)> =6aofs4(t)dt
(5)
Ho>T(KE )R, <S(r)>= 2%}4(:)‘1:

TEA « R (BMPREHE D ERAR) . FIH RFODR I PTREE AR LB
REUE, HEESERZEN 30, FFRX B ATy 3K, RO R AT
F X — i 2ol

BEE2, MRASREELLEE, ZERRESERKTER—XA, XA
SR mGaENSFEZRIERES, RN SFARAEZ BURELK, B

<S(1)> OC,Bojsz(t)sz(t—r)dt (6)

B, HoRTRREN <S(1)>=0, Hf fohy—HK, SHHUBHHENERES
HE, BT RN R BRI,

3 LBNE

HRE SR BEAH X RECIIE AT/, A CH 2R B T (FWHM) {8 5 #7306 bk b S5 Br Bk
RZEERER L RR, 3T EEHK sech? Solkoh, HHETH 1.543,
TREBPME 1 ME2 (FEERHR) Fix, HIMIBEELRE, M, AA

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



%2 SCE R AR BOLH K & 311

97fs
92fS p—t—s
Fig.3 3:1 autocorrelation curve Fig.4 background—free autocorrelation curve
B 331B8HXHELR B 4 EWmBMExliL

ER SRR EE, Hhmile R EH#ETR, SH50% 48, LEEEY
3ecm MRAESBE. EHBERE 0.5mm JEHKDP, 1 XL, ZRKEFRESLEXH
(FHRmE ) 5l B S EEAR A, FREHIC R MR Xk, L%
HHATH —5 CPM KR SbbEOE S E MR, M RN L+ ELE W, B3 2R
TIN5 /) — S 2k, AR 318 A S A 32 22 4F B bR 5000 5% 4 A 38 AT SR 1 2 ot 28 3 2 A e Bk BB R
97fs .,

BATER T E F{IE ST T LRNE, BARBNE2 iR, SA1ARZLRA
—EAREAETM, FER#FHE, M HOEXETE, ZIEXLTFHEN
(RERIERL TR, K4 Z2AXMFETNE—KMXML, KFEH 92fs. #
WETRETH, AR ARFETMAOSERE—HM, SEIAIXBELENRE (Y4
3%) URALBES MRS R Z5 E&MiRE, RMNMWNELERSAEEN, AHEXE
2 WP SE Ik FE A T SEM .

BE R
1. Knox W H et al. Appl Phys Lett, 1985, 46(12): 1120 ~1121

2. Diels J C et al. Proceedings of the First International Conference on Picosecond

Phenomena.Springer — Verlag, Berlin, 1978: 117
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In the study of the ultrashort—pulse, the measurement of the pulse duration is very

important. This paper discribes an optical autocorrelator capable of measuring fs ultrashort
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laser pulse by using second —harmonic correlation technique. After an ultrashort laser pulse
beam is split into two with properly designed beam —spliting device, one beam passes through
the optical delay components and enters into crystal while the other enters into crystal
directly. The beams correlate in the crystal and produce the second —harmonic signal, which is
received by photomultiplier tube and recorded by recorder. Because one light beam is
continuously delayed, we can get the pulse width of the correlation signal and the pulse
width through multipling a certain—factor for a given pulse shape. In our paper, we use
and compare two different methods. Presuming a sech®? pulse shape we get the results of
97fs through the 3:1 autocorrelation curve and 92fs through the background — free respectively,
which are in good agreement as expected. Our experimental results clearly indicated the
usefulness and reliablity of the autocorrelation measuremint for fs laser pulse width

determination.
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