Bk By X ¥ % #t Vol. 14, No. 1

CARS AP ERBIBEIEHHTIFERBR
sk ARE 3KG KBS

(LR 2 MIEE I HF BT
BREMBOCOEEFZEILRE, A 510275)

® £
AN B, ES TRIBERGR AR TN FIOHE FHANEG T AT
RGN B AT (CARS) 3 8 A48 I B 1 BOE B A 4 T 454, BT HEETRILAET
B A OE R R T SCRITR T & KAy CARS HF B 5MEERITRIANLR, B
T MOCH TR AR
K@il CARS, BHHIVLEE, HERK.

1 5 7

B 75 AE T 6 i S 20 BR 7T LAY BE AP KO R 52 A, T LA A RE WA BOE R TR EL4E
B, 2% BT MUK R B9 GVED S OE 89 A T i (] R A B AR TS 62 AT Wl & #CAT (CSRS)
FrEE AT LAS B4 iR B AE R A B R TR A 1], 00 3R A e [ 4 R B SE T O 649 48 e [R) T AR
T WO Bk ek e B B BEC . (B, 2443 F DR S BB 4R A R 140 SR TR R 7. S/ T O B9 AR TR ]
7(T, K 7c) B ,CSRS/CARS {55 %L FF L IE HF OG0 55 58 40 56 5 30, X A A8 5 el TR BR i 3
FHAE T, B EREEBSIIRAHHETHEHERHARR.

2 B ®

CARS BRH =M E AR RYG IR X ESYRB S LR T LA BER ou M
os IFARBAEERNE N HFEES LI TRRNHETRS , ARDAEH ou — o= onye Ky
ft RB B, I TRIAMEAER o BEERE, AL S B THES, REER o
= w2 + W — ws = 2w, — ms,iiﬂ,wu = Wiy = Wg.

R o WA T ou BOEHER R « E T < 7 WRHETH.

Toans (7)o J B.(t — T E; (t — DEDEL (DE(ES (D)t W

B ws ﬁiﬁﬁﬁ%ﬁ?‘ﬂﬂﬁliﬁkﬂ:;ﬁ%ﬂw%ﬁ@.ﬁ#ﬁﬂ'u%%, ELBRHENTEN, os#
WOERTEMTH, WZOEFH TR Es(0) = Ts() » CFFRD, KA Ts(0) HIRWEI, T3 T
Bk vh B ] RS 2% , C RO, FE ML R R 3. R R SRV E (ps BB N E IR BEAR

R EI R 1992 4E 12 B 7 B, WOESE $9.19924E 3 B 22 B



20 ¥ £ 3 &2 # 14 %

. (FLEHBERERSE s BEHHEEAEMNES MROTXOHTLS RE s M
B, T AR ERA BRRMHEREMAKR. X ALK .

Tenns(7) & j Eu(t — DB (¢ — 1) E (DB (0t @
WAL o, O B X B, o HIOETARR A,
E() = TWA® (3)

AP AO H—REERYN MUPRENT . ESHENRTHIER, T bk kgt E
g A HE—L—Br B HXERN.

y(1) = ') /10) = [1/TO) AW A* (¢t — 1)) (3)
AP I H AW HEEXRE I(x) HGE. BRERHTEESHEE,
(A" WADA" (t — DAL — 1) = I*"(O[1 + |p(D)|?] (4)

I E.(t — 1E( — v)E.()E; (t)dt = [fT’(t)T‘(t — D)dt/T*(0)dt] * [1 + |p(x) 2] (5)
FBéb, v(0) 5 P(0) EHEBEHEHRYELR, AURRN,
ly(e) | = I P(w) exp (— iwt) do (6)

R, P(w) % o B H— LSRR AR
HRFE—AETFHRBERALER, B ETF

WA T, REQME 1 PR, KEEQLERE At HEOLK san
PRy () B, T MR T SO Bk v R BE B AR S A Tk eY 2k | a
ﬁﬁ At ﬁ&&&ﬁ%*ﬂ?”rﬁl Tey ﬁﬁﬂ_r&j’tj'ﬁ%ﬁﬁ 0 M
MR AT WM BE NP, IHER BRI, XM Fig. 1 Image of the correlation
[ﬂﬁﬁ’&ﬁﬁ’ﬁﬁﬂ?ﬁ CARS ﬁ%wﬁTﬁﬁﬁﬂ'ﬁﬂWﬁ?ﬁ function
.
O Y 2h 33 8 BE R MO R R 2R L
P(w) = [(4 In2/m)"?*/Aw] exp [— 4 In2(w — w)?/Aw?] (D
AH Ao FELER, o0 JyP L. N
fy(7)| = exp [— 7?/(16 In2/Aw®)] (8)
Icus('l') q’*ﬁ?ﬁﬂ‘]*ﬁﬁﬂ:
At =4 V2 In2/Aw (9)
. Av= Ao/2x = (2 vV 21In 2/2)(1 /A7T1,2) (10)
X 8#% Mandet AR .
Te = J‘ ly(%) |2d7 = V8 In2a/Aw (1)
| we = (/A/AZ ) A (12)
B (10), AKX MM FEAERE Ary. TJUUBE © F1 A». ‘

3 LRAMGER
%ﬁﬁ*ﬂiﬁ#ﬂ: (T, 1Eﬁlﬂz 0.1~1 ps B‘J!gﬁ )!ﬁ£M§ﬁ wp = 991 cm‘I,E'EI



134 FHREF  CARS HAPFEMMANHHE THENHR 21

Lambda Physik 2% ] B9 #E4>F #0625 i LC620 ( Sulforhodamin B ) Ju¥{8 %) A, =620 nm 4L
¥, R BFF I LC590 ( Rhodamin 6G ) R 8% 4. =584 nm B8, W WHE, — KL
B € 1Y SRR, — R v M FERT LR , R SL4& CARS s RE B ™, H Boxear it R {8 51
FHET R R REZE, BT BRAFR TR, TRPFHKA B PAEROEBPoR
W ERERMAE 2 iR, Moo Mo, MsBRI{ERAF R 8 LAR L E LA XEDEA B A T 3%
FAALICAL.

L 43 A WOE AR

FHEMERBFRBSNE [ e —I: Dye Laser |

§20na M; Yariable Delay

¥ 1/4,1/8,1/16, ZE X6 %
¥—ER BT R=4AA=
mN , Avee BT, Hom K ff M My Fised Delay
BREmETRIK, N e R

HENRALKHEE, FFUUX | .
MAERRATUEREME e L H e
MR R ENMETR 4 15,8 Aerture == iLef=10ca
& 16 fF . COv T HREXK I
e 38 o = YA A B M _ rating
%&uéﬁﬁﬁﬁi’:&iﬁ Fig.2Sel—upofm¢;cxperi1nent ’
ST GE AR R B R R BE)

PR H R BRI E 3 BR. B Ave 2520 BUAE B BTt A9 RO OE M R B BB RT AR

Stdaa M3
| Dye Laver 2 gy

Lilt=Scn

Call

| !

.! A " i N i " ' 1 A " s i i i A
—200 —100 O 100 200 —200 —100 O 100 200
t(ps) _ t(ps)

(a). Av = 4An (B). Av: = 8Awn L (©). An=16Aw

Fig. 3 Results _of the e'xperimnt
BT HEHAETRERZESHA .
Ari2= 111 ps A712 2= 50 ps A7 2= 23 ps T = 117.7 ps T2 R 53 ps
Tes 2= 24. 4 ps Av = 5.6 GHz Av:= 11.8 GHz Avs 2 27. 1 GHz

LR AROERE Av B9PRFRED 0. 18 em ™', BJ 5. 4 GHz, H An HRRE Ave~
1.7 GHz, SR ER =HEANEH, ERX—EHWREEZ - ETHBRRNENLEN, B
AR LT RBEEERBAIRFRRET, COORTHREBR ST —EEH X —EHE
KB W ROLH A TN F RS BT UF T BN RS O TR R T LB
B ESH TR R EBEER RN AL, RO T X RE R ERE.

TEE B AR H OGRS GF o =1004 em DT T RFEM LR BE THLUNSER.



22 ¥ ¥ % i# 14 %

4 i ®

HEREREY, X o BEHLFRE TR B, (554 T 680 5 B R R i %4
WA TN, FEUBHERAREREN LA EL FEANIEERXE FirE
FrfeiE SR, R os ML TR REZATFEZRPHERNEE, BLREEELRS © 5
o UAHZERE, (X8, 705 5 70 4R R ws BEH o WICH A F B 0 KRS o
FL ML EAR K 0. 18 em™ ', B 5. 4 GHz ) os MW IER L THOELFHER
LW TRARE, os T 7o BRR GRBBIREE, X TRX— A BEGEHY XEH
BN BFESURREBLENERNSR.

£ ¥ X B

[1] Toshiaki Hattori, Akira Terasaki, Takayoshi Kobayashi, Coherent Stokes Raman Scattering with incoherent light
for vibrational-dephasing time measurement. Phys. Rev. (A4). , 1987, 35(2) : 715~724

(2] KK, REMH, FMFF. FA CARS FEFFRE G MOCHBKM IR . £ ¥ %M, 1991, 11(7) +
607~611

[3] H. A. Pike, M. Hercher, Basis for picosecond structure in mode-locked laser pulses. J. Appl. Phys. , 1970, 41
(11) + 4562~ 4565 _

(4] J. W. Goodman,  Statistical Optics, New York, Wiley, 1985, 50~ 167

[5] Alan C. Eckbreth BOXCARS, crossed-beam phase-matched CARS generation in gases. Appl. Phys. Lett. , 1978,
32(7) + 421~423

Study of the coherence of pumping light by CARS technique

Li Runhua Zhou Dajun Li Qinxing Fu Changhai
(Institute of Laser and Laser Spectroscopy, Ultrafast Laser Spectroscopy Laboratory,
‘ Zhorgshar Uriversity, Guangzhou, 510275)
(Received 7 December 1992; revised 22 March 1993)

Abstract
In this paper , we propose theoretically that , if the transvers relaxation time of
molecule’ s vibration is much shorter than the correlation time of pumping light , the
correlation time and frequency width of the light can be estimated by CARS technique.
The experiments of CARS of benzene and methylbenzene were performed and the
correlation time and frequency width of laser were estimated.
Key words CARS, Gaussian random varijable, correlation function.





