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Research on Character of the Cascade of Fiber Cavity and
Connection with Fiber Bragg Grating
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Abstract Refractive distribution in fiber Bragg grating(FBG) is expanded by Fourier series. The relation between
step index profile and sinusoidal distribution is analyzed., and it is reasonable for using step index profile distribution
to do the calculation. Rouard numeric method is used to analyze transmission spectrum of the cascaded Fabry-Pérot
(F-P) cavities with length about sub-micron level. Based on two-beam optical interference approach, the
characteristics of the cascaded fiber cavity and the connection between F-P cavity and FBG are given. An advisable
method is proposed in which FBG can result from the cascade of fiber cavities, and basic principle of the FBG is
established by utilizing the cascaded F-P cavity approach.
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Fig. 1 Reflection from three planes
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Fig. 2 Index modulation and schematic diagram for
equivalent step index profile
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cavity cascade
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Fig. 4 Reflection of two-beam optical interference of the
single fiber F-P cavity
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Fig. 7 Rellection of the cascaded cavity when N=200

Wit 10 ' s A 5 1 Ak 252 185 im0 )
S ARG ORI AR A O W B AR A . X TR
PN FR Z g o0, (D X Bl i Jg — T RE 2
W&, () XA P AL . Xtk B Rouard J7 3 X0l
JO SRR S S 1 AT RS o . 18l 8 S N=1000 B}
() B SRR T L JL RS 2R 2 0 0. 115, 18 HR Al 58 P
N5 nm/AA . HARBOECHEAEH 10000 B, HE
PR (I © 820 1B PRGN 58 T %3] 1 nm DU
T o SO BT SRR ) 0 I © 28 58 42 78 BUOG 2R AT LA YAl
w9 R .



6 4 EHEEF: OO WUR BRI NE 5T B A hL A SO R B T 1489

0.12
0.10
0.08

0.06

Reflectivity

0.04

0.02

1(.)546 1.5648  1.550 1.652  1.554

A/um

K8 N=1000 5 5 1 G B AR 48 52 3
Fig. 8 Reflection of the cascaded cavity when N=1000

1.0
0.9
0.8

e
BN

0.6
0.5
0.4
0.3
0.2
0.1

U546 1548 1550 1552 Lbob4

A/pm

Reflectivity

B9 N=10000 B J 114 G IS P05 I3 1%
Fig. 9 Reflection of the cascaded cavity when N=10000
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