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Study on Strain Effect of Chirped FBG Characterization

NING Ti-gang PEI Li JIAN Shui-sheng
Institute of Lightwave Technology Northern Jiaotong University Beijing 100044

Abstract The strain effect on fiber Bragg grating FBG wavelength 3 dB bandwidth reflectivity and characterizatin of
delay is experimentally studied. Change of the center wavelength and 3 dB bandwidth is linear with the strain but the
reflectivity decreases when the strain increases. Linearity of delay becomes better root-mean-square deviation of delay
ripple reduced and compensation lessens when the strain increases.
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Fig.1 Schematic diagram of cantilever beam

o

F W,
l
1
1
3
Adp
E:l—peé::l—peCFl—XE
uF | - «x 2
Pe
0.21
dA ( 1 )
pm = .2
e = CF\| lx - o 3
X 11
Onef _ 0A LT ke 4
1 off - Apm 1 ff
T eff Apm k
1 ~ 3
3 dg _ 8mneyz day
dz ~ A3 dz P
iy
dz
1 ~ 3
ripple F-P Fabry-Perot
F-pP 3 dB
On o
3 eff
neffAD

29

132 mm
20 mm 3 dB 1.038 nm
51.5% 1
2 mm X 4 mm x 260 mm
0.01 nm 0.01 nm
EDFA
F
2
2
3
3 4
4
5
DCF
2~5 % x7 47

Reflectivity/ %

Fig.2 Relation between reflectivity and strain
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Fig.3 Relation between wavelength/bandwidth and strain
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Fig.5 Relation between compensation and strain

Fig.7 Delay and spectrum at different strain by

dispersion analyzer
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Fig.8 Delay ripple at different strain

F=03/u4/u 6 8

Power/dB



1014

K. O. Hill Y. Fujj D. C. Johonson. Photosensitivity in
optical fiber waveguides
fabrication J . Appl. Phys. Lett.
~ 649

G. Meltz W. W. Morey W. H. Glenn. Formation of
Bragg gratings in optical fibers by a transverse holographic
method J . Opt. Lett. 1989 14 15 823 ~ 825

K. O. Hill G. Meltz. Fiber Bragg grating technology
fundamentals and overview J . J. Lightwave Technol.
1997 15 8 1263~ 1276

C. R. Giles. Lightwave applications of fiber Bragg
gratings J . J. Lightwave Technol. 1997 15 8
1391 ~ 1404

Kwang No Park Young Tak Lee

application to reflection filter

1978 32 10 647

Min Hyung Kim et

10

11

29

al.. All-fiber drop-pass filters with fiber Bragg gratings
J . IEEE Photon. Technol. Lett. 1998 10 4 555~
557

Nam Seong Kim Mahendra Prabh Cheng Li et al..
1239/1484 nm cascaded phosphosilicate Raman fiber laser
with CW output power of 1.36 W at 1484 nm pumped by
CW Yb-doped double-clad fiber laser at 1064 nm and

spectral continuum generation J . Opt. Comm. 2000
176 219 ~222
Sadayuki ~ Matsumoto Takuya  Ohira Masakazu

Takabayashi et al.. Tunable dispersion equalizer with a
divided thin film heater C OFC’ 2001 Anaheim
California 2001 TuS4-1 ~ TuS4-3

M. Rochette M. Guy S. LaRochelle et al.. Gain
equalization of EDFA’s with Bragg gratings J . IEEE
Photon. Technol. Lett. 1999 11 5 536 ~ 538

Sung Chul Kang Se Yoon Kim Sang Bae Lee et al..
Temperature-indenpedent strain sensor system using a
tilted fiber Bragg grating demodulator J . IEEE Photon.
Technol. Lett. 1998 10 10 1461 ~ 1463

Jian Shuisheng Zhao Yucheng Wei Daoping et al..
Experiment on single mode fiber dispersion compensation

using adjustable chirp and wavelength fiber Bragg grating

J . Science in China Series E 1999 42 2 165 ~
170
Henriksson A.  Sandgren Asseh A.. Temperature

insensitivity of a fiber optical Bragg grating strain sensor

C . SPIE 1996 2839 20~23



