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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
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Fig.4 Intensity of the detected light as the incidence angle
6,, increases
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Fig.6 Relative error in measuring the effective refractive index
1.4 B2ERWRAHEMNEENNR

X — B RS R R HOR SR LUk
WFHEK:

IR SMEESRBITH R R A E
AU LB e (MRENRS, TE®
BARBARE, LLGRE/ S g R 22 ) , A A S kT 3t
BHAFIERAOITH R . TAELBRUT AN
RS &R H BT R N R
m’ BB/ R #TRA, TAB B — A HR,
MEREKBITE, HERAE N, M L OEERREA
DU REITHR n 69FI7 .

HER(2) : RFHEEEE BT SR o RS
B RAMREFHERR(4) , TLIERIE TR
MR R TR

Al (1 +%)cos (ayh) +i(%+%)sin (a,h) ] +B
as; a; &

O, 0y

[(

+ﬁ)sin (a,h) +i(a—0—&)cos (ask) ] =0
oy o a,  a,

(11)
K1) BXTF r WER B, B+ K H Newton-
Raphson QKR A
Newton-Raphson # #1877 47 2 ( El st
(13) SR A

20

A(1+(—xﬂ)cos (azh)+B(a +&)sin(a2h)
o, o o,

103
=0 (12)
(FE:XEMA,B,0,(s=0,1,2,3)EXFEL . )HEF
ARG, (1) B# B T m A Newton-Raphson 1%
RELHH
g(h,)
g'(hy)
g(h) AR AR E g (h) R g(h,) BI—Br
=3

EB3) : HEBEEEBEST I EESERH#T
BIE K EREEEERANX(4) ,FH1 2 Wi
77 BT AR B A BB SO i S B R
g B, I LA B il 815 ] 948 I B 34 SE ¥
BB, BERELTN(2)WITE, A LUSRHERE L
EOAEBAR. kR EESMNITE, AR EEXR
BIFEEE .

2 BERERBATRASEHENLE
-

DA— B B 308 b 2 ST B e R
LA RKMSERMM S0, HE L4, RARK 1 B
ARSL AR B AT E , 0T LIS T I 4 FRR i
2R, BT LLENIE & AS 6] IR A X R B A BT A . 1X
B, M AT 1.4 5 RB A H B, 0l LIRS R 3T
SEMEE . HpsMEdkmirg R B mnE 7
iR, B ZGRBIT BT # 4 1. 4467 +£0. 0001, £ 3 i
BMTRSERNFE L TRPEEEESHKR
BUZFNIES: T 60 ms(fE— & PII 1GHz {4~ At
BHLL).

kk+l =h, -

22
]
20
18-
5
= 161 T~
141
121
0 5 10 15

M7 S RENEE

Fig. 7 The linear extrapolation of the refractive indices for
different modes of the thin film
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Theoretical and Experimental Analysis for Measuring the Refractive Index
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Abstract An accurate method for measuring the refractive index and thickness of a dielectric film in a leakage
waveguide is presented in details. The dispersion equation of a four-layers structure is derived. The complex
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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