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Based on Mode Transition

Design Optimization of Coated Long-Period Fiber Grating
Abstract

Gu Zhengtian Lan Jinlong

(Laboratory of Opto-Electric Functional Films . College of Science, University of Shanghai for
Science and Technology , Shanghai 200093, China)

Based on the coupled-mode theory, according to the variation of effective index of cladding modes in

coated long-period fiber grating (LPFG) with the film parameters, the partition and characteristics of mode transition
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region are pointed out. The response characteristics of refractive index in coated LPFG transmission spectrum in

1

mode transition region and its vicinity are investigated. Further, the two kinds of sensitivity definitions are given for
the different detection types of wavelength shift and amplitude change from the aspect of sensor design. The changes
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of sensitivity with film parameters and grating parameters are discussed. By using optimization method, the optimum
=]

design parameters and regions with high sensitivity are obtained. The results show that the sensor resolution of film
OCIS codes

refractive index can be also available to 10 7, if detected by wavelength shift and transmittance change. When the
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suitable film parameters and grating parameters are selected. mode transition region is fit for the sensor detected by
fiber optics; coated long-period fiber grating; mode transition; sensitivity

wavelength shift, while the vicinity of mode transition region is fit for the sensor detected by transmittance
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Fig. 1 Structure of coated LPFG. (a) Structural model; (b) refractive index profile
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Fig. 2 Effective refractive index of cladding mode

in coated LPFG versus overlay thickness
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Fig. 3 Refractive index respond of transmission spectra in coated absorption film LPFG.

(a) Vicinity of mode transition region; (b) mode transition region
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1.5 t0 1.7 (A=450 pm)
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Fig. 5 Contour lines in the region of thickness from 380
nm to 780nm and refractive index from 1. 5

to 1.7 (A=450 pm)
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Table 1 Typical optical parameters and relevant sensitivity and resolution of coated LPFG

Overlay Overlay Grating Sensitivity Resolution Wavelength
thickness /nm refractive index period /pm St oT A /nm
760 1. 505 450 5280. 76 2.85X10°7 1417
500 1. 545 450 2626. 48 5.88X1077 1417
420 1.57 450 1823. 22 9.11X10°7 1417
420 1.57 315 2358. 58 6.66X10""7 1413
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Table 2 Typical optical parameters and relevant sensitivity and resolution of coated LPFG

Overlay Overlay Grating Sensitivity Resolution Wavelength
thickness /nm refractive index period /pm S, oy A /nm
670 1.535 450 18. 44 5.97 X107 1394
610 1.545 450 16. 80 6.48 X107 1419
540 1.56 450 13. 4805 8.19X1077 1412
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