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Fig.1 Three-layer step index waveguide
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Fig.2 Calculated LPG's resonance wavelength shift versus LP

mode order at different ambient refractive index assume

shifting to shorter wavelength is positive
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Fig.3 Calculated LPG's transmission spectrum at different
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Fig.4 Calculated transmission spectrum of LPys cladding
mode at different ambient refractive index
SMF-28
422 pm
Lambda Physik

LPys
5
1.50
6
8
10 dB
-35. Fp—r
2 -45.7
B
g
5 -55.7
E
g
S 657
-75.7
456.00 1531.00 1606.00

Wavelength/nm

Fig.5 Experimental LPG’s transmission spectrum at

different ambient refractive index
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Fig.6 a Experimental LPG's transmission spectrum immersed in n; = 1.5 oil b Experimental LPG's transmission

spectrum immersed in higher refractive index oil n; =1.7

4 LeeB H LiuY LeeS B et al.. Displacements of the
resonant peaks of a long-period fiber grating induced by a
change of ambient refractive index. Opt. Lett. 1997 22

23 1769 ~ 1771

5 Marcuse D. Theory of Dielectric Optical Waveguides .
2nd ed. Boston Academic Press 1991. 31 ~43

6 Stegall D B Erdogan T. Leaky cladding mode propagation
in long-period fiber grating devices. IEEE Photon. Tech.
Lett. 1999 11 3 343 ~345

7 Kong Mei Zhou Wen Tang Weizhong. Analysis of

1 Wu Chonedain Beiiin Tsinehua guided-to-cladding mode coupling by long-period fiber
Universityggreis. 200046 ~ 50 ’ e 8 gratings. Acta Optica Sinica 1999 19 3

2 Erdogan T. Cladding-mode resonances in short-and long- 369~ 373 in Chinese ) )
period fiber grating filters. J. Opt. Soc. Am. A 8 Duhem O Dacosta A Henninot J et al.. Long period
1997 14 8 1760b~ 1773 copper-coated grating as an electrically tunable wavelength-

3 Erdogan T. Fiber grating spectra. J. Lightwave Tech . selective filter. Electron. Lett. 1999 35 12 1014 ~
1997 15 8 1277~ 1294 1016

Effect of Change of Ambient Refractive Index on Characteristics
of Long-Period Fiber Gratings

Tong Zhi  Wei Huai Wang Muguang Wang Zhi Jian Shuisheng
Institute of Lightwave Technology Northern Jiaotong University Beijing 100044
Received 30 July 2001 revised 2 November 2001

Abstract A long-period fiber grating is simplified as a three-layer step-index waveguide. By
using the concepts of scalar approximation and leaky-mode and the couple-mode theory the
influence of the change of ambient refractive index upon the LPG’s characteristics such as
resonance wavelength and peak loss in detail is analyzed. Some useful conclusions are obtained
which agree with the experimental results very well.
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