R4E HSH ¥ % % B Vol. 4, No. 8
1984 4E8 H ACTA OPTICA BINICA August, 1984

AR ATk B30 s A F B H ] 2 TR

ARR REE

(HEREE SR E TR FRT)

#® %

AR T REEHREFEFETFHETRHRREFES IR, ThFETHEWBRNE . %
FRREMEES HFEMUUEWE RS HSRE ST RF. HREW: ERBERMICZ WS #HH
FHEE T, MR BE R IR AR FIOATHERR, XM HRTUET R
A T o2 RIS 12, i 5 E R, SR B RO EEAR, BT B S R PR AR K.
EE MR RAA S TR ARRF. E—E 80T, FRASETURGHT, 7 L0, &
HRIEX T BB R, SRBRRRELREL 3.0 10° W/enm?,

f |

—, §l

ATV, HT 3R B A A e i Ao B AR SR PR AR A 5 BE 0 2 TR P T R w2 4 b R
o 5B R B TR, FHETRMINR, ARCERMT —MRUEMGH RS TR
W SRSIGAE, BRIV, £HEE o WZHMEHSHERT, BHOL o. KW 2
S wus T LUEE M T 0 2385 (CRM), TSRS, MTm2an2Rix=11
RIF A @y oo SRR — BRI R, X — AP R MR RN, N — A
FRFN AT 20 ZHEERHRELELFLR, TESE, FSRIBTLIRA %
1o MTXMES, FORTEFHOEAS A B AR T 0 S8, WAERF IS
BB, ATRMES, FRSR. FSASHEGN L LN MEEHE, fil, S 2RM
M CTERERT, FoRAA D BERARE AN ZHMSBUNETEEE, EZHWE
BRI T, A RTE R R ALITALA RS AT S BRI AR T B o A 0L DT i Yy 22
Ko BATIARMERBEXN FHEHERELKUEAFNERETHEHEW, RIERSR
AR HE AR S AR AR LilOs LB TP R SR T ML B &8,

=, MBA BT REREI SR

HERMWHERLT, RRENREBEOL 0 BT BEILE v, o, ws JEFMEREEIREE N
wo IWHRALTFE T IR TR, BRIAR TR A i b i S 06 58
E=E(wy)+ E(wy) + E(wis) + E(wss) + E(w,), )
H P w=2m;, wi15=w;—w, Wss=wa— o, it B &G Ak R MR MER, B
Pt oY S FUA Rl o

UAEE#: 1983 £ 11 7 21 H; WEBKHEBEH: 1984F4 A 50
*ORHEREARYE 1983 FTOMEREE SN ERE.




732 ST -1 4%

D=Q"wj, Q/2— Q"+ B*- Eo— Eis+ Nofy Q By — Ei+ Nozn- @B,
~ Bl (2i2)" - BV Ey — Bgg» (153) - Bo iy — B+ (N By /2) : Q*ELE;

— Bz (16°/2)": BoEy By +o. 0. (2)
AT LUEREGRE, FH06 B mReEREE f 9 ANRFAREFETFRESSHE

A Qg 2 B ARALE FHRAERS B 55 B RREBRE, W ARbE 7k
BREE, 3N (2) R W R A B R B A AR B Pk 3 e B R SR AR AL e R iR 7
FEIE B, HAKTN N &5 E /e B i R R P aE B, 2@ MR, N
N R AR T B B, o SRR P IR IR BT = (Bl LilOs iy A 5 By ), il 2 3t4R5 1R
B 22 AR A AT LA SRRk Nage, Naog, NBr,
i (2) RS BRI R AR SR B P DL R AR b TS o 1 IE IR 3 A0 3 T,
P¥{(w) = —aD/dE (@) (j=0, 1, 2, 18, 28), (3)
G (wo) + T'Q(wo) = — 0B /0Q" (w0, (4)
Mk T MR A%, BORE B IRIE S0, Sk IS8 el e s R L i
,f)ta—t[z]
dE/dS = 2miwP" /en, (5)
EXPBES dE/dS~e-exp[i(K-r—wt)]- (dA/dS), ey fi K &; REW 7 5 X n~=
necosp, n, p SN RITH R IGER A 8 MR 1 ERERKE, FIH Q@) ~®)
RARE GBS F R R ar, Br MIFEA T REYL,
(ry1/wq) «dEy/dS = (2mi/c) « [ Hig» Nasg Q@+ Eig 3% - Fy

+ Ess+ NBr:QE{ + Eus+ 257 E ET], (6)
(nyo/ws) *dBs/dS = (2mi/c) » [Faog+ Nasp+ Q + Hage x52 + By, (M
(np1s/ w1s) *dBis/dS = 2wi/c) » [Noqg @ Es+ (x5)*+ ESEL], ®
(yas/w3g) + @B /@S = (2mi/c)  [Nasr Q" Ea+ (18) "« B E;

+ (NBw/2) : @ E B+ (257/2)": E B By, (9)

(o/ o) *dBo/dS = (2mi/c) » [Q+ B+ Hise (213) " By
+ B (250" Ea+ Elee (257/2)* 1 B4 B4, (10)

Q-+ I'Q= —w?+Q+ B2 Ey+ Ef- Noip B

+ B Nooge B+ Ezs (N By/2) 1 EiEy, (11)

R ERGBRAMIR, AR L= (on./8%)|4|?, d|4|*/dS=d|E|*/dS=E"-(dE/
dS) + B (dE*/dS), W Ry & 5 A i i 6 7 8o iE R A,
{[T1s(L) = L1 (0)]/wis+ [L1(L) —I1(0) ]/ w1}
+2{[Los (L) —I25(0)]/wag-+ [Ia(L) —T2(0)]/ws} =0, (12)
FREY L TR TR Ls o 75, BB EBHHIR Ls 07, XEBRBABR TR
W& B MM ARE R, WMAETRR, 4 Le=0, REEHERA)RNP ZRESSHBMBHRE
Ko EMEH Br=0mf, Is, Tis 5 Lo, Los YT HREA ST, AEEE AR, I 1, KB
Wl Lis, Los REERHE Lo, PRERHE [n XIEZE@E ORM W4HHE,
THEHBRMESHAENEAMSES 55 TEMUZT TR, e A EE, 4o R 0o



8 3 B A5 0 5 e AR T B TR 733

R A WA B, W Q Ny expl~iwct] B, ATEW 2 JLHR (wo=wry) B, WEBTT
F N A DS R
dA15/d8 = (2mw15N?/enpyswol ) o [ |y |2+ | A1 |2 A1s+ (eipaop) + A1 A3 45 exp (4K 1)
+ (dineBr/2) + | A1| Al dosexp (P4K; 1), (13)
dAss/dS = (2wwosN?/onyeswol ) « [|oap | *+ | Aa|*Aos

+ (ypoog) » Ardsdsgrexp (— 14K 1)

+ (asne Br/2) * !AilelAm‘eXP(“‘MKi"r)

+ (oupBe/2) » AsAT Asgrexp (44K, 1)

+ (o Br/2) + Ao ATAT Apgrexp(—1dK,y+1) ], (14)
TEMZE—ALARBREET, NA3), AHRBAESFBHBEFERERLE or, B &
AR R, B0 WO 2 HUI B 180 (— o Wi, —1, CO1S)"~'J'N2]0513’2/(600F); 1]
W IR Wt Y Zi%‘)rm("was; wa, — w1, W1g) N2+ (aIR‘“;R)/(C')OI‘)§ FPIR SR Y %g%M(—wzs:
®1, —w1, 01, ©15) TN?(ar*Br/2)/ (wol ) %,

(13), (A4)Rp aip=eis asp- €y, Gsp=E€ss-cop€s, Pr=e€ss-Prieies; I AK=
(Ki—Kis) — (Ks—Ks), AK;= (Kps— K, —Ki5) — (K, ~K), AK,= (K;+K; — K;)—
(Kos—Kss) o AW RIHRIYI Gu=oi | Ai[*=giT, Go=ob| Ao[*=g.L,, BH BT HEI 2R
Gur= Gur|41]*=gurl?, EHERIIMWEHA | ds| 51 dos|3m/NT [ 4] 5 | Ass|, (18R]/2)-
| A1 | TN Jam| (G=1, 2), B4 (13), (14) xR BE— 57 E UL

dAss/dS=(g1/2) | A1|?Ass, (15)
ddss/dS = (9"1' | Az | 3/2) « (woghyss/ @1Myos) * [(oum*asn/ | Oﬂml )
« (Ay/A4s) s Asgexp(—idK-r)

+ (our* Br/2| ar|?) + A1 dsgexp(—idK;-1) ], (16)

LA R R
I (L) = Iig00xp (G4 L), an
Los(L) = I8 (L) + IR (L) + I (L), (18)

H

IR (L) = (wss/w1s) « ( Go/G1) » L1go exp(G4L) - fT 1, (19)
IR (L) = (was/w1s) » (G'ur/Gy) » I1s00xp (G L) « f37, (20)
IR (L) = (wos/w1s) * (Gas Gar/G1+G1) V2 Iiggexp (G L) - 51 (21)

PLER T MO REEE F 4308, f1=1+4 (24K /G1)% fa=1+ (24K 1/G1)?% fa= (fuf2)?/
[2co8p|, @ ¥

(azn-Br/2|air|?) » (A1ds/ A1) roxp (44K ,L) /[ (14 204K 1/G4) « (1— 264K /G4)]
MR . HULKRTE T fo BAEREYE, BREB RN o MEHH A d: MHEHLAE
9&0

=, BB SHTH 2R
W8~ QORI IR (=1, 2, FRMEAWEINY Ir, L WSHTFEHTH



734 ¥ 2 2 ey 4%

ZWSHIBH, FrUWERHK ORM, IR #RMEEH ) ORM, BHRYP K e, I8 BIER
W Ls, Lo [0S R0, R R L Bl IR, 72 L LI MR L 405 H00RT, AT FRqE
o CRM™, IR W RiEHTEM2EM(CHRM), EH Ko 5 Be WIEMR, .
IR WAERET L, R L 588, B L WHEERER I8, IR MERRE R a5 B, §¥
R I WA L AU L, RBTRM, I8 B Lo, I, WL RFEEOm . BUARZER N
VERH o) 2 6 ) 2 TR A,
M9 ~ CLRBF B IR BRI EA S B REES R, FERBEIBMNIFN.
B R B HELT, e T L BB B RSN IREE, R AU Ll SR
W YT & B MM IEEE T f7 KA, G MR TR BAH AL IS LR Bk, AK=0
B, I8 BB A SOt A B AK, =0 B, IS B4 oAl AK 5 4K, #4R BAT S8 4K, =
0 B fit=|2cos |, i Bl I% IR 5 IR ¥ R4, B 4K=2K, ~K;=0, %]
S A B A0 T L RAB AR O VEEIR S, 2 BERE TG Lo #8J2, NI i) T ORM k4T, £E
18 IR MARE R, FRAHSEPEER IR LARF AK 5 AK, R IZRHRRE, A
fi MR AT a0 198 B0 R (4K, AK) P S5, P RRERELNRES
T Gio FILIK IR MRIARHE R
IR (L) /In= (was/wis) * (92/91) » (L1 (L) /I 72, (22)
IR (L) /I1= (wss/wss)  (gurls/gr) « [11s(L) /1] f57, (23)
IR /NTiIs= (wos/®1s) *~ (ga* guels) / (g1-g) » (Lss(L) /I1) - f57, (24)

EEH 9:70, gurl1<<gro ERZWHLRR IL HBRETPGRT L W2 HREBLUR
MM ILECE T fi% RS0 T HRIM MR, 1% MHRBEN R SR, IR/ 1<
IR/NTI<IR/Io, HHHEMRRHGE IR, TWE L QS HEERHILE, B
B, BAR IR R HIRRE L WS, BHBECEUMSED, IR.IX REFEBER, &
T E A B0 e B BORBE Lo Wy ESRmANK, JF B W A R Bk I BT i, BT B
R I R, AME IR, IR G4, m MLl I 3, 7 LilOs o, 1,=3.0%
10°W/em® RO T, 5 I8 b I K 30% 24,

g, LilOs dfh s

& LilOs ffRfEfih, RATMER T LRM B K oz, Bz B CRM R, FEEBEEREN
B X 3.0%x10° W /om?,

1. NP R o WikE CRM IR, 41.064um FEME (L) M 8AEHIR 80.5°
MNGHEE, A LA R LilOs o Tos Y74, HILREFHET S bk 3 i ki IE 2L 2R 550
o Lo XERMYE Los Berlt In W, BRE I8, XMBIHM4& IR MLEBRE AN
0.5x10°W/em?

2. FW K on, Br i ORM BiR, % 1.064 wm 63 6K 27.5° g, dkidt
AP HERIE I R R —HIF W R, Xt LilOg th i BT 0.53 wm ffHEM— 2 = B
AR AL TS T ) Stokes Se3R, 5L (VA BARRL KRR T R R B TR L Mk, B



8 H R 1% 5 9% 1 Hh AR 08 2 R 735

ERBL, 530.5° MEta IN AL HBENMKMBEL, XEELHTB% SR H i L
BHHRERRM I8 J, FEWEBFEN 0.5x10°W/em® WABMES] I, RWILBEN
3.0x10°W/cm® if, MR WREE S, M55 IR KA IR W 30%, 5 I HEKKRNE
FML, IR AR EE T HEEFEHR MK, BrEls 5k milx, M
FEWRBMEE, RESKOPESHKE, XHRT IX WRMAKRE 4K 82 SH%E
¥, ®E IR WBREESEN IS MRA®, REL BEHE, BHE L RAHELE K
o H) CRM Jf: B AR R AL 67 VE S A PF it (6 — BT Los JEREHRIMTIR,  XAMREB A BORIA,
5 I, (5 8 HEBRILFES, WA B ER YT Ls BB AT HEMERRE,

e ol e Bl A 169 JETR ML R LM SE RO L M, R A I 2 RR M
B, MMM SBET L WRE, ROV ER I SRR EBIFMARER 18
PG, W L5 T SR HR A IS v LI 1, WOREE,

BZ, AR T REFGSE DS K on, B iy CRM Hit, FIRH B3 & W LI
LilOs AT R ER MK, AXWLEREEMES. R0 KR 2 WIS RIEM T
AT AH e, REHRAFE—BRHE,

BT, TRATTHE 0 TR 0 A 2 B e A AR 1) SO 5 A AR AR R Rk SR AR B B
$ £ X W

[11 R. Claus et al.; «Light Scattering by Phonon-Polariton», (Springer-Verlag, Berlin, 1975), 53.
[2] J.A. Giordmaine, W. Kaiser; Phys. Bev., 1966, 144, No. 2 (Apr), 676.
[3] BIEpEss: «t2p2», 1983, 8, No. 4 (Jul), 289.

Coherent Raman Mixing in Polar second-harmonic-generation crystals*

GU ZHONGMIN AND Liane PRIHUI
(Shanghai Institute of optics and Fine Mechanics, Academia Sinica)

(Received 21 November 1983; revised 5 April 1984)

Abstract

In this paper the coupled-wave equations, which involved Hyper-Raman polari-
zability of coherent polariton-Raman mixing in polar SHG crystals is presented. The
equations have been solved in ferme of small gignal, phonon and Raman-driven-
parametric approximation. The solution shows that coherent polariton-Raman
emissions near the double-frequency of pumping laser beam may occur in polar SHG
crystals which are driven coherently by the stimulated Raman scattering of the

* The main results of this work have been reported at the 1983 International Conference on Lasers,
Kuangzhou, China.
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intense pumping beam. The coherent Raman emissions may be directly converted
from second harmonic or from fundamenial wave beam alone, and also from both
waves through different individual processes of coherent Raman mixing. These
processes have their own independent phase-mismatching factors. The latter two
processes may ocour gimultaneously in proper case. The conclusion above has been
proved true in an experiment on erystal LilO; in whioch ineident pumping intensity
wag up to 3.0x10° W/em?,





