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Fig. 1 A Fabry-Porot cavity formed Fig. 2 Structure of poly (methyl methacrylate)
by organic nonlinear optical thin film (PMMA) and disperse red 1 (DR 1)

WA EM: 1991426 A 18 H; WE{ESMBN: 199149 o B



6 3 EREEUE LUE:h F AR T 559

SIRBERT I, Ay B-WY BAHME 1 iR, EREER ALRMBHEER LR E
—BAVER, B KE MmN LR EEN, SR ERRT RS AR, WA AR
B BEA 24 20 nm, 7F 632.8 nm F 500 nm JE K5 FHF 451 H 46% Fl 40%, WMkiE
KR AL BE R ATE S S m A iR, SEEe A A AL MR A R R T A TR AR R
(PMMA) 18 A B Ak 5 i T(DR) 4 B2, EN1R 5 FE A 2 FiiR, JH
4 T RWi o 54 A B s T O EE (RS EE) gy il 7 OIS (B8 IR AL 29, Lo
REABRKBBHGES, Bk, FER RS R AR KR R FRY,

= ZRELERE 2O MRHEERE B BhE

1. #HFE-BFENEIE

WA - P A R R EE R, W U A B AT S R n— ik, BB SRR

AR, WR o= (dook/A) % 2™, o A BRI K, M, A -5 ERELS RN
7 exp(—4 whkd /A cos ) }

T I+ Fsin®(2 wnd cos 0, A)
F'=4R exp(—4 whkd/ A cos §)/[L— R exp(—4 wkd/A cos 6)]?,

Kb d BF AL BRYAEE, 0 e RENRA RS A, B Al By R, (DA 5 4ol
W B B A B 5 SR AR AR 2B R®, YA R ORS00 (A
B AT, (B W BT Be— A~ B F exp(—4 whd/A cos 8), K41 F' B/, JEH TR
FEUE 55 T BT O A5 U BT R 3R 55 A (LAY O EG BE B

2. e TV gk 4n f0 Ak

B B-H W B O i RS (A SR T, PSR A, AR D) N
T, =exp(—4 akd/A, cos §), (2)

1y

il
(2 wnd €08 O/ Ap) =mm, (m=1, @, ) (3)
B I TR, W5 5 A 7 S R 0 R 57 T £ AR Ak 3 — Y DL B AR R T A R SR
LMy, B
n—>n(0) + dn, dnkn(0) F—>k(0)+ 4k, dk<k(0) (4)
Frf n(0)Fl k(0) 4> Bl R M E T S R LIS E I, 4n 71 4B 53 BRI BE G 3788
S5 RO e ik, R, W5 A W A v R B AR D,
" (V) =T"(0) [L— (dmd/Ancos 6) 4], 5, kb= (AT (V) /T (0) (A 008 /4 md) }
T".(0) = exp( —4 mwhd / Apmcos ), AT (V) =T -T,.(V),
(5>
B REFKMREEMLETEMS G T8
An=n(0) An (V) = Am(0)] /Am(0) o (6)
phy ST G, ARLE A0 L FE F 3 B o i e (A R 3 AR B AT, (V) e T S & (V)
— A (0) B 32 30 ] 1 {5 7T B %€ Ak T Ao
S. gdnfn dk Kk X® Fn R



560 3 3 B it A

e LR o LR AL R
P(w) =1V (—0;w)E(w)+ 1% (—w; o, 0 E(w)E0)+1¥(—w;w, 0, 0)E(w) E?(0),
)
Al gV —w; )N REBAE, 1P(—w;0, O P (—w;w, 0, 0)533H ZHWA=1E
L8 PE AR AL R, B(o)f E(0)4y 5137 Y6 IR B i B35, o F 3L 4R (Kerr) 41 J S &4t BB ™,

g=l+4my=1+4w[xP(—w;w)+1¥(—w;o, 0, 0)E*(0)], (8)
HEN BB SEEFHERE e= (n—ib)°, W R FEEKELES,
As=2(n—ik) (dn—idk) =4 wy®E*(0), (9)

FERB =P AR R BN LTS ER T8
1’ (—wyw, 0, 0) = (dn—kdk) /2wE*(0), ¥ (—w;, 0, 0) = (ndk+kdn) /2 wE*(0) ,
(10)
T _KBERBEEX™, d(n-ik)~?=RE*(0), 743
R=—E-2(0)(dn—44k)/ (n—1k)?, (11)

M, sk gS5iHEER

LRI BRI LI RGWIT, MM R R L, HBHERE A6 P,
B FINES R BRI X-Y B U BB S AR ERAY DRAMMA M
TBLHE Sy % BT, P 4 A MRS DR/PMMA S 375 B30 5 BB 40 m ob [ 28 40 iy 3 53
W dE S RYER AT, (V) S5 MEERH VP ERLRRE MBI R RS
B

=InT=ad

300 00 500 600 700 Y
Alnm)’ 527.5 560.0 592.5 625. 0 657.5690.0
a{nm)

Fig. 3 Transmission spectrum of monolayer Fig. 4 Transmission spectrum of a Fabry-Perot
polymer DR/PMMA film cavity consisted of polymer DR/PMMA film
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Abstract

This paper desoribes the optical Fabry-Perrot oavity made of polymer DR/
PMMA thin film. From the observation of the transmission variation with the
applied electric field, we can identify the nonlinear optical parameters. For DR/
PMMA we have obtained the third order nonlinear susceptibility ®(—w;w, 0, 0) =
(5.83~4 6.0) x10™e.s.u. and quadratic eleotro—optio coefficient R= — (8.5~4 9.7) X
107* m?/V? at 5756 nm and room temperature.
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