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Bending Characteristics Change of Long-Period Fiber Grating
due to Co-doping of Boron for Optical Fiber Sensors
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Abstract In long-period fiber grating (LPFG) to be made up optical fiber sensors, resonance coupling occurs
between the forward-propagating core mode and cladding modes at the wavelengths that satisfy the phase
matching condition. The resonance wavelength and the coupling strength depends strongly on the external
environment like temperature, strain, and ambient index. These characteristics can be utilized for various
applications as optical fiber sensors. Fabrication of optical fiber gratings is typically based on the photosensitivity
effect, ie. the permanent change of the refractive index upon irradiation of the UV beam, and therefore, fabrication
of the optical fiber with high phososensitivity is an important part of the research on optical fiber gratings. In this
work, we measured the effect of co-doping of boron on the index difference between the core and cladding of the
optical fiber and the sensitivity of the LPFG to the temperature and bending changes. We observed that the index
difference between the core and the cladding decreased by 1.69 x 10*/SCCM and the temperature sensitivity of the
resonance wavelength shift decreased by 0.01145 nm/°C/SCCM. The dependence of the bending-induced changes of
the transmission characteristics of LPFG on the core-cladding index difference was investigated experimentally. The
measurement Tesults indicate that the bending sensitivity increases as the index difference decreases.
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Fig. 2 The temperature variation rate of resonance
wavelength of LPFG versus the volume of
boron
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Fig. 4 The resonance wavelength variation of LPFG versus the bending. The core-cladding index difference

was (a) 0.011, (b) 0.009, (c) 0.007
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