WasH Waw b B/ B b Vol. A25, No.4
1998 £ 4 } CHINESE JOURNAL OF LASERS April, 1998

e ZEmIRG AE CARS MIVR 7 A {1
RO K R

(HRR T RN R K2 130025)

RE WA TSI AR, BUE T AL K PR AR T BT T b 2 HU (CARS) i il
B A, R IEZ bk 2 25 (0 PO) AU & I 1) BERHBOGE 28 11 4 074G 5 Wr 6 U5 16 vl 47 1 o) . 2
i 2 g Y, M TR E 2200 K BLA, BT OPO A 108 5 0 YE U0 wI AT (9, I A 2 55 9 2% 3 59
TR KT R RO BE S, JE 45 SR 4 Al BE v U 45 SR LA, DR 2EE 5% LA .

KR CARS WA, Yo B it ie & 45, Borb st s

I LA CARS GG M Ee A A TRk, R Ay 0 AR B B A 1 2 A -t v dge A3 230010
e e HAT B R E B (a) RN 23 (8] 23 B S0 0, iz M T s PR 3 a0 A
T R P B L 28 Al A BRATL PRI S R JEE 3 A, LA B 55 8 1 PR A 2 s g Jed R ) i 1) i
RN EE W e S Y o 7 CARS AR E A, LAAE I G RHEOG A3 T e 07 6 I, (3 3kt
POGAS T EL28 W T gL R, & B 27 e N RTIE E A8 A 2 Al g AN RROE , R N, R K5
e p7 o A X 2 ) 85 AN R I R B R 2 (0 PO) AR RO 28 1 4T 7 1
W o ASTON AT 1 B B oA, IFAE 2200 K MR TG R A, A 3RATT 0 OPO-CARS 54
FEE, ST WORTKT AR AS A7 B A, e I v I ek 25 SAH B AR H A R 2 AN
i 5%, X5 R ARHEOCAR M E R EAZ .

1 CARS M3 JEPE A OPO-CARS W& v [l 20 ¥

CARS A DU IR AL LM 0 2L % Ay o, MOFEIG( T 40 4 T HE) R H o (307
FETEIT 2 T T R b I 5o = A R M R A 2 X, STEIL I 5 40 TR (1 R A PR 7 4
K . AT RITHE TS 5%, HoEms s m&mm—“ﬁw

I(w) = 1)+ 2 H X0+ | p- kle + | X1 =
e(w) + 2f (@ T) + g(w+ T) (1)
A Ok aRUsH, i B
By= 1121 [dan (@ a)F(8) [dal(@)1(w - a) (2)
e= ) c=M/Xw [= TXO g= kIX1+[ZXIH (3

Wk B 0 1996—12—31; WEMELfEEHY @ 1997—11—17



382 th £ W * 25 %

M BRI BRI, Rw Ky — N0 TP AR LR AL 2, R AR " — A P LR R 2
PERRAL ZE I SE BOR B X0 4y, T S RHE FE .

(1) AT WL, CARS 15 561 2 SRR EE T RIS RIS M IS I A — 8 iR
JE R, R T 1Ak thek L5 25, v CARS 5 506l 50 il R . Rk,
FeAE— 3 IR PEAN R E B, VAL F R g o SRS SO, QR ER AL F A g A, TP 345 50
VARG B o SSRGS, IR AR A RIS S R, 90k
DGR AT ) BR AH PEAEAT th 2005, 73 i i . AR SCRIH T CARSFIT (Sandiana—
tional Laboratory, USA) Flig %47

TE kb 584 CARS MR H AR, 8 OPO 1 0 7 FE s 0GR L Hh % 56 AR EE
(MR 50~ 80 em "), milh DKM VE Bl 25 2 B PR Bl OPO-CARS MV [H 23074 R .

CARS J6u BE [R) 231~ (¥ 4 3 s RE R bR 4008 FE AT 5% . M IR B /R 2% 5 0 A AR, el it
TECH v RS EITRL P ECERE N (v) AR IRBh e ok FHC# % N (0) M LR

!T_’Eﬁ o<exp{= [E(v) = E(0)]/kT} = exp(= he[G(v) = G(0)]/kT) (4)
PRENT G(v) H
60 = o 1) - wx|ve L )
0 K5 THIRABUR, X Ay 50 TAARRAL, — AR 0 > X, BB/ 2 S M b, W B
B h LLE(5) AR (4) 13
m{g o< exp(— 1. 44wv/T) (6)

My = 3R A LRI BUE BN T I AR A IR 08 FE 1/100 B, 7] LA % pR X st &
Mok & PR vk, R EE A v 1= 0 A ERITME Al v 2 — | AT — 9h
w7 A4 () AT xR s R AT e, 1) < o o1 B T = 2200 K.

N(0)
Dy 5 e B A 2 IO RRAE (L% Q SRR TR0 J (0 e IR T %
WL N (J) IR R EHERE L LT BORIE N (0) 2 Hoh
NCop o= (2] + Dexpl= phel(J + 1/KT] (M
Bo= - ave 3+ Vve ;\ (8)

Be o K Y. M4y THEES B AU v= 2, T = 2200 K I8, J = 60 (56N fisde ok 1508 s
FH AT I A shfig g Lok 7% % 0 0..0101. PRIk, SSRGS 2200 K LA, AT RFE T =
60 LL NI BN e MR o 55— 5 11, THEEAFHES N Ak 3 Q(J = 60) BRITAEEM Q(J =
0) BRITHNFE 2 [l [E 0 59 em™ ' 1M1 OPO it YGIAIZR 5E— Bk 60 em™ ', 5 LA ETHRA T . 3
SR, 2200 K CL R BTSN R 0 PO BARSSEREO 81 WG v Wi A v AT 1

PR

e 1 e ORI . Nd™ YA G 062 Sunlite =10) it N 532 nm, %A
0.2 em™ ', BKPPHER N 96 m] IS SOERIEE K 355 nm, GEFN 140 m] 1) —=f586. Hrpfs



4 1] HEZ I A5 EZ N 38 E CARS Wl A i v HI 383

B sEge e
OPO: WBhHES R My~ Mo RONEE Ly~ La: B8 P, P2
P Fr 3R PL, PL2: fhidR 48 BS1~ BSa: 70 4igs: BD: J6
BBk TM: = M1 B SA: £ fh; SPr {8 (% CCD: cCD HIHL;
DR: Wshi; PC: flit5IbL

Fig. 1 Experimental setup

OPO: optical parametric oscillators My~ Me: mirrors: L~ La: lenses;

PP 1/2 waveplates: F: filter; PLi, PL2: polarizers: BSi~ BSs:

beam splitters; BD: beam dump; TM: triquetrous mirror; SA: sam-

[Nd:YAG lfl?‘_ [] ple; SP: spectrometer; CCD: CCD camera; DR: motor driver;
BD !" OMA: optical multichannel analvzer: PC: personal computer
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Table 1 Comparison of the two measured temperatures using OPO-CARS and a pyrometer

: : comparing result
position in flamdCARS temperature/K pyrometer , ) e 5, )
temperature/K absolute difference/K / relative difference/%
1 748.75 781. 30 - 32.5/4. 1
2 620. 28 647. 70 ~27.4/4.4
3 897. 33 920. 50 - 33.2/3.6
4 549.02 622. 20 - 28.2/4.5
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Fig. 3 The temperature fitting result for alcolhol flame
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A New CARS Thermometry Using an Optical Parametric Oscillator

Shen Xuanguo Zhang Teigiang Yin Jingzhi
(Jilin University of Technology, Changchun 130025)

Abstract A new more practical CARS thermormetry is set up using an optical
parametric oscillator (OPO). The dve laser as a broadband Stokes soucre is re—
placed by the tunable OPO. Theoretical analysis and experiment demonstate that
the new setup is useful in the case of measuring temperature below 2200 K, and it
prossesses advantages compared to the conventional dye laser, such as tunable fre-
quency, the stable output and spectral properties, the construction of a compact
CARS system and so on.
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