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Measurement of FBG reflection spectra by white light interferometry

LI Guo-shui' LI Qing' CHEN Zhe-min®
(1. College of Mechanical and Electronic Engineering China Jiliang University Hangzhou 310018 China; 2. Zhejiang Institute of
Metrology Hangzhou 310013 China)

Abstract: In order to measure the reflection spectra of fiber Bragg gratings at low cost a simple measurement system was
established based on white light interferometry. After processing the sampled interferogram the reflection spectra was obtained
with the spectral resolution about 3pm. Theoretical analysis of spectral resolution was conducted. Experiments show that the
system has a fine spectral resolution. .
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Fig. 1

Setup of white light interference system

21
FBG
DFB
- DFB FC/
PC
DFB
DFB
2 2
0.4 T ' T T
0.3 ——white light -
> 0.2
2 0.1 1
.4_3 0.0————-.‘“
£ 0.1 -
% 02
—0.3
YT 6 8 10 12 14
time/s
Fig.2 Signal of white light interference
3 DFB
o SLD
1300nm DFB ( 1550nm ) 2
0.4 -
asel
I EREREERERRERNY
S 01f
2 o0 e
£-01p
M EE R R R
NI R EE AR E R R EEREE
045505 5395 5297 5299
time/s
Fig.3 Interferogram of DFB laser
4 FBG
0OSA o (6)
0OSA
OSA
FBG



22

reflectivity

FBG

—e—white llgl'ﬂ

—O0SA

1301 1302
wavelength/nm

0.6
0.4

reflectivity

0.2

FBG,

——e—white ligh
—O0SA

0.0
1300

1301
wavelength/nm

1302

1.0,
¢

0.8

0.6

0.4

reflectivity

0.2
0.0

FBG

3

——white ligh
——0SA ]

1300
1.0

1301 1302
wavelength/nm

reflectivity

OSA

d FBG,

——white ligh

——O0SA ]
{ 7

1301 1302
wavelength/nm
Fig.4 Reflection spectra of four FBGs
FBG
OSA
A/D
12
M
2
2AL;

cM
20

Fig. 5

1300nm
5. 6pmo.

2.5
Sa Sb °

2013 1

S= n =oAL s

15cm

5.68
5.66]
5.64
5.62
5.60
5.58
5.56
5.54

wavelength difference/pm

1290 1295 1300

wavelength/nm

1305

2.36
2.35
2.34
2.33
2.32
2.31
2.30

wavelength difference/pm

2.29

1290 1295 1300

wavelength/nm

a—spectral resolution before interpolation

after interpolation

1305

b—spectral resolution



OSA

37 1

FBG
FBG
o FBG
Bragg
TAKADA K YOKOHAMA I CHIDA K et al. New measurement

system for fault location in optical waveguide devices based on an in—
terferometric technique J . Applied Optics 1987 26(9): 1603-
1606.

YAN ChZh LIShY ZHENG X P et al. Time delay error in opti—
cal low coherence interferometry J . Chinese Jounal of Lasers 2011
38('1) :204208( in Chinese) .

YAN ChZh LIShY ZHENG X P et al. Time delay measurement
of photonic crystal fiber by phase sensitive optical low coherence ref-—
lectometry J . Journal of Optoelectronics * Laser 2010 21( 12):
18134816( in Chinese) .
JIANG F CHENG Q Sh

LU N G et al. Low coherence interfero—

©

11

12

23

metric measurements of fiber Bragg gratings dispersion J . Journal of
Beijing Institute of Machinery 2006 21(4): 26-28( in Chinese) .
CHENG Q Sh LUN G JIANG F et al. Analysis on error of low co—
herence interferometric measurement of dispersion of CFBGs J . Tool
Engineering 2009 43(4) : 94-98( in Chinese) .
OBATON A F PALAVICINI C JAOUENJAOUEN Y et al. Charac—
terization of fiber Bragg gratings by phase-sensitive optical low-coher—
ence reflectometry J . IEEE Transactions on Instrumentation and
Measurement 2006 55(5) : 1696-1703.
CHAPELEAU X LEDUC D LUPI C et al. Experimental synthesis
of fiber Bragg gratings using optical low coherence reflectometry J .
Applied Physics Letters 2003 82( 24) : 4227-4229.
LU N G. FOURIER optics M
1988: 183491 ( in Chinese) .
PETERMANN E I SKAARJ SAHLGREN B E et al. Characteriza—
tion of fiber Bragg gratings by use of optical coherence-domain reflec—
tometry J . Journal of Lightwave Technology 1999 17(11): 2371.
CARBALLAR A MURIEL M A. Phase reconstruction from reflec—
tivity in fiber Bragg gratings J . Journal of Lightwave Technology
1997 15(8) :13144322.
CHEN C ZHOU J GONG Sh G. Phase reconstruction of fiber grat—
ings based on kolmogoroff method J . Journal of Optoelectronics *
Laser 2004 15(2) :160464( in Chinese) .
CHEN Q Sh. Research on fiber low-eoherence interferometry an its

. Beijing: Mechanic Industry Press

application D .
munications  2009: 71-78( in Chinese) .

Beijing: Beijing University of Posts and Telecom—



