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Study on High-Temperature Annealing Behavior of CO, Laser Pulse-
Induced Long-Period Fiber Grating in a Photonic Crystal Fiber
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Abstract High temperature fast annealing behavior of CO, laser pulse induced long-period fiber grating (LPFG) in
an endless single-mode photonic crystal fiber (ESM-PCF) was studied. The experiment shows that the turning
temperature is about 600 ‘C . When the annealing temperature is lower than 600 ‘C . the annealed ESM-PCF LPFG's
temperature resporse and tensile strain response are both unstable when the ambient temperature is lower than the
anneaing temperature. And both the linearity and the repeatability of the responses are poor. When the annealing
temperature is between 600 ‘C and 700 C, the annealed ESM-PCF LPFG's temperaure response and tensile strain
response are both stable with good linearity and repeatability when the ambient temperature is lower then the
annealing temperature. When the temperature goes higher, the grating will be gradually and partly erased. This can
be explained by the releasing stress induced in the grating writing process and fused silica structure change when
heated.
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Fig. 1 ESM-PCF LPFG induced by CO, laser. (a) Transmission spectrum of LPFG by lower intensity laser pulses with 60

scanning cycles (b) and its microscope image; (c¢) transmission spectrum of LPFG by high intensity laser pulses with

1 scanning cycle and (d) its microscope image
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