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Apodization of Fiber Bragg Grating Based on Moiré Effect

ZHAO Ling, QU Rong-hui, LI Lin, FANG Zu-jie
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The changes of reflection spectrum and dispersion of fiber Bragg grating (FBG) apodized by moiré effect
are analyzed theoretically. It is pointed that the apodization of the fiber grating by using Moiré effect is a pure
apodization because the Moiré effect makes the index modulation amplitude in both positive and negative sides and
keeps the average index unchanged. However, there exist some side lobes in short wavelength side of Bragg peak
when the fiber Bragg grating was apodized by conventional raise cosine function because of the F-P effect.

Experimentally apodized FBG by using Moiré effect was obtained with a side mode suppression 6 dB better than
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conventional FBG without apodization.
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Fig.1 Index modulation and average evident index distribution after apodization

(a) apodized by raise cosine function; (b) apodized by Moiré effect
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Fig. 2 Reflection spectra (a) and reflection delay (b) after apodization
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Fig. 4 Diagram of the control of the initial
differentia of phase

(a) before stretching; (b) after stretching

VIR DI ZE o — @0 SE8K R = B3 B0R% , H R F
&l 4 fiis o B o BC B R 64T 6, ACA) R 5E M5,



T I

1106

b X 30 %

D(D") L fisi . & AB, BC,CD 1 AD K B 43 51
A LisLysLy A L AERLAR AR H A F 5156 R AL

AL = AL, + AL, + AL, (3)
_ AL
aL, =2k, (4)
AL, = ALL L, 5)
LWIGR ML 2E @2 — o1 F w BB R, B F Xkar
AL1=<mw+¢)-gl (6)

Hd MR LK) ,5),6) RIEAB) X185

MR CET B B A e P AT M AE RL O S B P, A
T E 2K AR RS

®

Hr kAR ERE S L, LAy IR L, X 4
AN B BN 38 5 T 3 S ek I O £ OB Y
s S S I A R AR R A R RS B9 B LR AR
A LAE M 2 33 50 M PTBR O RI IR A 22 o0 — @0
SRR« BE R LHE LT et By A AR

B 5 A 2R AR 505 R 52 /R 4% SR T B G 4T
W R B S S 0 . W LA B 3 R B R LB

AL « (L—L,—1L,) 1 . o
M= St = D RBRHBNHR LR T4 6 dB,
-67.6 ) 3dE.3-Los’s Normal (A) _72.7 3dl?-Loss ]
dBm |REF ““AASI:ISS‘:)%:%T; dBm |REF .- 13;'554'507222 7
N: 1 N: 1
z M 3 \
Q. Q.
2-77.6 NN 5827 y v
~ AU/ '\V A — & bt "Iv‘l’ll[ “ﬂl‘l' \"“""IIMF\V MM}\MW
i Al A FmLg
T | AN
-87.6 @y =927 (b)
1500.0nm 1554.0nm 1558.0nm 1500.0nm 1554.0nm 1558.0nm
0.8nm/div 0.8nm/div
Bl 5 AR AR FAR I AT YA Y BT 1 b g
(a) RAE L 5 (b) ) F B IR BN A2 338
Fig.5 Comparison of reflection spectrum
(a) no apodization; (b) apodized by Moiré effect
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