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Fig. 1 Schematic diagram of a fiber grating, with the index
changed uniformly across the core, and the cladding
index unchanged
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Fig. 2 Reflectance R of a uniform grating as a funciton of
normalized detuning 8L , withAnN{n = 2,1 = n{(dc
index change is zero), N = 10. Solid line; improved

dashed lines;

Rouard’s method: dotted lines: coupled mode theory
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Fig.3 Reflectance K of a linear tapered gratiné as a function of
normalized detuning 8L , with AuN/» = n, where N =
20,T = 2,1 = n,. Solid line: improved Rouard's
method (exact resulis) ; dashed lines; Rovard’s method;
dotted lines: coupled mode theory
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Fig.4 Reflectance R of a linear chirped grating as a function of

normalized detuning 6L, with AnN/n = /2, F[2x =
2, where N = 20,n = n,. Sclid line: improved
Rouard's method ( exact results ); dashed lines:
Rouard’s method: dotted lines; coupled mode theory

g WiFE LW Rovard FEEE T MG I T
BEAMELHRSERM AR BRGEELNE



608 ¥* £ ¥ # 20 %

PER, TEMHAEMN Rovard FIER M52 B B [5] Yeh P, Yariv A, Hong C S. FElectromagnetic propagation
M, LS BS R EXLT BTl g k8 in periodic stratified media. J. Opt. Soc. Am., 1977, 67

: oo (4):423~437
BRBEMER, Sl THIRESSERO TR X [6] Yariv A, Yeh P. Optical Waves in Crystals. New York:

B, FHESGREUET W# T H Rouard 77 H KK i Wiley, 1993. 177
BRE, LR T YR N R/ EEHIEN [7] Winick K A. Effective-index method and coupled-mode
i . . . theory for almest periedic waveguide gratings: A
,’_“H_J-; .ﬁ-ﬁf}ﬁm% ROUﬂTd ﬁfﬁﬁ*ﬁ ﬁk&g&%o compa.nson Appl Opz s 1992, 31(6)’757“’7(‘14
[8] Yamada M, Sakuda K. Analysis of almost-periodic
$ ¥ ;W distributed feedback slab waveguide via a fundamental
[1)Hill K O, Meliz G. Fiber Brogg grating technology matrix approach., Appi. Ope., 1987, 26 {16); 3474 ~
fundamentals and overview. J. Lightuwawe Technol., 3478 ) .
1997, LT-15(8): 1263~ 1276 [9] Weller-Brophy L. A, Hall D G. Analysis of waveguide

[2] Erdogan T. Fiber grating spectra. J. Light'wa'z.x gratings: Application of Rouard's method. f. Opr. S

Technol ., 1997, LT-15(8):1277~1294 Am. (A), 1985, 2(6):863~871 . _
[3] Yariv A, Nakamura M. Periodic structures for integrated [10] Weller-Brophy L A, Hall D G. Analysis of waveguide

. ings: A comparison of the results of Rouard’s method
tics. IEEE J. Quant. Electron., 1977, QE-13(4) 233 gratings
03251 " on and coupled-mode theory. J. Opt. Sec. Am. (A),

{4] Kogelnik H. Filter response of nonuniform almost-periodic 1987, 4(1).60 - 65
structures. Bell Sys. Tech. [., 1976, 55(1);109~ 126

An Improved Rouard’'s Method for Grating Analysis
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Abstract: Two improvements have been made to Rouard’s method for the analysis of fiber and
waveguide gratings. The element of reflection is chosen to be a section of half period instead of a
period, and the real reflectivity of each interface is used instead of an approximate value obtained
by coupled-mode theory. The improved Rouard’s method becomes a complete Rouard’s method
with higher accuracy. It is simple and independent on coupled-mode theory for no calculation of the
coupling coefficient required. Numerical examples of uniform and nonuniform gratings are given.
Key words: Rouard’s method; fiber gratings; coupled mode theory



