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Theoretical and experimental study on oblique apodized fiber Bragg gratings

ZHANG Penghao, CHEN Shuang, WU Hongbo
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: The theoretical and experimental research based on the oblique apodized fiber Bragg gratings (FBG) is carried out, in
order to solve the crosstalk to the main peak from the high reflected sidelobe of the uniform fiber Bragg gratings written by femtosecond
laser point—by—point. According to the characteristics of the refractive index induced by femtosecond laser, the AC coupling coefficient
in the coupled mode model is modified. The apodization type of the oblique apodization method is verified to be Gaussian by finite ele-
ment simulation. Then the key parameters affecting the apodization effect are studied experimentally. The results show that the experi-
mental results are basically consistent with the simulation results, and when the initial lateral displacement is between 5 wm and 10
pm and the asymmetric offset is less than + 2 pum, the side mode suppression ratio can be improved to 15 dB. The research results pro-
vide important theoretical support and practical guidance for improving the side mode suppression ratio, and are of great significance
for promoting the development of fabrication technology of FBG.
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Fig.1 Refractive index modulation region of oblique
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in single mode fiber

FEGCEF R T N A RDE A 5 R 0 M o (x, y)
FE SN
4 (=2 (y—y,)
o) = 1 %10, s <1(4)
0, HoAth,
s o Fllyy 20 S M B O BRI AR A h5 s a R D
A3 SR MR 18 ) Sl AR B L A S R R o B AR
Bl . A EE B 1 pm #1205 um, #I4R
fiE (v, y) = (=15, 0. HTOCHEAT 2 5l 4 S i 4y
SR 2R R R R, R R DX TR R Y
ANELE, RSB A bR v, RIATRAE 25
ANE S ARG . Bk, AW A B0
(&, y) = (=15, 00 BWLER &, y = (15, 0), H
R 25T TR R R XA G R 3 R
SR E BB RS R 4 R oSS
G RZFOUNE R KW NER, ZEA

RG> A%

(-15,0) =009 (15,0)

K3 ST R R B
Fig.3 Integration path of AC coupling coefficient

8 =
2% o HABLRY
. é b-—--mEmiE
=6 i Y
5 F 8
;Né ‘
4o 41 ? ?
= 2
=2 o )
(9] Q
5 5
0(/ L\MQO %QMAO
15  -10 -5 0 5 10 15
x/um

K4 SZuiais R H0E « L4
Fig.4 Variation of AC coupling coefficient with x axis
SR BB, R e LA A 2

[x+88x107"

k(x) =17.5e >3 ), R =1 (5)
b w(x) M ARG REG RIS
. MAEEERAR =1, £ k(x) 5 Hl2Z 07
SEE A . AT LIE BTSRRI X
WA —H (x, y, 2) Z4ERbRiE S B AE, W
TG, B S 38 ) DCBUTE « 4l b
(9 AR A T DA M iy 21 2 gl b, RIS 2By
LA E R k() Wi e m oA, B, A
S5 RS USRI B S AR DD
RO A T LA S AR AR SR Y S SR AR X
4, HPE Robert J. Williams 28 A XTI EF Gt
ARSI, RS GTE A A R I L R i
TERE, RIS ST I8 AR /N 5
I, ELHRARA RZE0E XN Kk, (2) = =0. 5|k, (2) 5
FAME IERT . I B9HFE-A B 53 5] 45 EAH [F)
Ik i B 19 SO 615, IF 5 B 5062 st T,
S5O S R o AR SDELHEHE, BIERT D)
I SG LR S %) S SR D' i e SR T S W A ) £ 20 A
EREAR, S0 A 0 S G v, SR
bR EASRIEREAR Y o B IE G B RHEIE A4




- 122 - B S5AHE

202255 42 % % 5

R UUB R il g N Y = R by g DB R S
o, FRAT TR UIRERCR o

TP e
----— PR A e -1E IE T

VilS s A

g ///ﬂaa\\\

& l RTZAERARYS

I SN

-30 i . 1 In' )
1548.5 1549.5 1550.5 1551.5

W /mm

Bl5 R BRI B SO

Fig.5 Reflection spectra simulated by coupled mode model
2 XK

Ve U BEROR 2 PTG SR 0 - Pl ih
BT AL RIS FR O A% 12, ani&l 6 oo o) dn e i)
RLRS B8 SCN G i 101 % 4% B0 0 B 25 8l 1)
O Z B S o PR 1 AL RS RO, DU ) i e
MR o BHE BRI L YR 20 B AR AR 25 8 PO
PR, AHSEE 528 5 AR R BE M IR E 67 1R 22 5
R, %5 BEARAR A 5y i o) e — M), IR G2
SIS PR AL i, XTI

A B i B

@‘E¥000000 X
= ° 002202'.-‘ ":: T_>Z
A i o

Ko AIabE 3 B FIAN X B i 75 ik

Fig.6 Initial lateral displacement and asymmetric offset
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