SIS
ACTA PHOTONICA SINICA

F34EFHE4 W
2005 44 H

Vol.34 No.4
April 2005

I 95 B T 2 83 5 B

HAR R F ATEX
LRI 6 88 8 5 T A 5005, O J R0, S IR e, B 310027)

W E ARRAFEMNEEIRIAHEREEGER T EMTNEG, A TwEAN R LM
AL REGERIETE T N E S FRFEGRIEE RS A2, 1A T Newton-Raphson 7
ERM AT IRGET N GAEA G RIE . UF B FRIELF AR EE KM S0, BREA
B, 5 A R A B EHATT MAE . FIER, KL F ik 5% k4, TMLEH £ 589047

JE, i BB AL 38 F b3k, B — AR S K, AFE S ALES 60 ms.
KR F R BIRIKS; &35 42; Newton-Raphson 7 %

hES %S
0 3515

PEAE b AR A A T R T 51 1T D' 4R 1
SRR — Tl a2 DAL T o A ) B 2
JECRR Pk REZ BT S R R0 ) ik BAF R E . Ay
ST NS AT 5 208 AN T RERI AT =, A e —
Fe (R M AR 5 T SR B, O S RRC 4 TR T
T RSO EOR . RIS AR R A
BB ARIE PORE FE C/ T 10 7)), DL R N 4 ] 2
P it

SCHRL 4 JAAN S S0t 2 4 3 1 = 2 Mk e U8 5 &5
RO B, T S bl b, AR T T BB AE N
(1) DY J2 &8 K CRESE RS, A U S JEE, 2= SRR B2 ), EAS
& AR I AR 22 G 0 IR i B A B A7 A
FRZE . A, MR T G AR B BN 2
HCRE I T 2k , 305 TR0 AN LA 15 (A5 3k
H) ST A A A8 38 e N HBOT R, RIREAEAE
RIS ARSI DY )2 251 () BRI AR IR , e ok 7 A Ha 1
W HES:, 45 T ORI A AR (O R IR 4
T Tl PR I SORS B (0 SRR AL 3R w8 i i .
FAHES A ARAE E O R 45 T 00 P J2 A S
H2ES R T . I HAE WU 6 A 476 i 5O 3 1)
SEMEAT TAEIE , SEIGF WA SCHE H 1) 77 72 R 08 K 1
117 SRR b FH 10 £ 2 2 R e 2 24
1 EigoHh
1.1 NERE

SR AN PR 1. AE A W S L T — 4 AR
5% AR B R T S 36 S K gk O 0 JBE ) T 34 236, Ak B
ZEEMMBCE & b, MBI — S, e 5

TN256 X HERFRIRED

"ER A RAFEAR B (60377022 ) KB
Tel: 0571— 87951688
1A% B 41:2004- 02— 24

Email: bgxiao@ coer. zju. edu. cn

Photo-detector

o . Converging
Spatial Filter Polarizer Jens

=g

Beam expander Reticle
Bl ShEE

Fig.1 Schematic diagram of the experimental setup with a

prism and a leakage waveguide
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Fig.2 A sketch of the prism and the sample to be measured
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Fig.3 The leakage structure containing the film to be measured

TE 155X

AL (1 + %) cos Coyhy) +i(o%+%) .
a3 o (¢2)

sin(azhz)]+B[(%+&)Sin(a2h2)+
Qa0
(2 2y os Canhy) 1 =0 (4)
a0y
Horp
Vkon: =B (s=0,2,3)
o (5)

B ks =1

A =cosh Ca,h,),B =sinh Cah,) (6)
XHL B A 2 T7 I LA B by = 2m/0 2T
WA, 4D R AR TALER T 2 g 19 = G 8y
T, WEAC Tl bR Ak, LU . AT I (K A
g, XL H T — AN LB T I 5 7%
TR B R SRR, 8 A AR R IR S T R
A (4 )

AL+ 29 cos Cayh,) I G B D
a; a o Q
sin Ca,h,) =0 D

AT TR = SRR ER A . 13 25 AU B, 2
Ji» 24D 152 U T LU R 1Y) Newton-Raphson
IR 2

Bi+1 =By _[f(Bk)/f(Bk)] (8
X H B, A4 Ze ek B, £ (B M (B HI—
S E . g I RE AR AR T S AR AR /N, g, #R3E TR
SEER, B DAL E 1 (R 35 A5 32T AR PR IR fi 1 .

FAUT TE B, nT LG 2] EIR AR G T™M BT
TR

2 2 2
AL (1 +a0?3)cos Cayh,) +i(@+aon§) ¢

UN noas; ANy

2 2 2
. nyoy Nl oo
sin Cayh,) ] +BL(——-——

no, non,a,0;

)sin Cayh,) +

2 2
iM% % s Cayhy) 120 (9)
Ny, g
Hrp
A =cosh Ca,hy ), B =sinh Cah,) (10

1.3 EREBRIERMEIE

DL BRL 2 3 2 00 I, R AR IE T Sk
L4182 g H BEAY, 7RI e il fe v, L% I8 T
AT BRI ) = E A A A L TR T 2
(4), MEH S T BAFAE RT3 1, )R] e f e B i
PEREHE SR . IF HAEA SO AR 77 B Sk A 4
AT LUK 5 S B 19 00 AR A5 1) 52 50 47 5 48, DRt B
DS

117
1.0 —TE
2 091
0.8
0.74
0.6
054
0.4
50 45 40 35 30
Incidence angle/(°)
Ha4 EREE LA

Fig.4 Intensity of the detected light as the incidence angle
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Fig.5 Comparison of the results obtained theoretically
and experimentally
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Fig.6 Relative error in measuring the effective refractive index
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Fig.7 The linear extrapolation of the refractive indices for
different modes of the thin film
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Abstract

waveguide is presented in details. The dispersion equation of a four-layers structure is derived. The complex

An accurate method for measuring the refractive index and thickness of a dielectric film in a leakage

propagation constant is determined with the Newton-Raphson numerical method. With the dispersion equation
derived above , the method for measuring the optical parameters of the single-layer is presented. As an example,
the refractive index and thickness of the single-layer silica film deposited with Plasma Enhanced Chemical Vapor
Deposition are determined by the present method. The result shows that the present method is accurate and fast
compared with the traditional method . To determine the parameters of a sample, a personal computer only spends

60ms using the present method.
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