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Temperature characteristic of liquid—filled photonic crystal fibers

with nearly zero ultra—flattened dispersion

Lei Jingli, Yan Zuyong, Li Xiaoxiao, Liu Yanjun, Wu Gang, Hou Shanglin
(School of Science, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effects of temperature on dispersion, mode effective area and nonlinearity of an ethanol—
filled index—guiding hexagon photonic crystal fiber were investigated using the vectorial beam propagation
method. The results indicate that temperature has a significant influence on dispersion at the wavelengths
of flattened dispersion, the bandwidth of flattened dispersion increases with temperature increasing. At the
short wavelengths of flattened dispersion, the temperature has greater influence on the dispersion and the
dispersion becomes more flattened. The impact of temperature on the mode effective area and the
nonlinearity is larger at long wavelengths than at short wavelengths of flattened dispersion. At a given
wavelength of flattened dispersion, dispersion and nonlinearity increase with temperature increasing. The
result provides theoretical reference for designing novel optical communication components or optical
Sensors.
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Fig.1 Cross profile of the ultra—flattened dispersion photonic crystal

fiber
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Fig.2 Refractive indices of SiO, and ethanol vary with temperature
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Fig.3 Dispersion curves of PCF with air holes
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Fig.4 Dispersion curves of ethanol ~filled PCF at different temperatures
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Fig.5 Effective area of ethanol—filled PCF at different temperatures
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Fig.6 Nonlinearity of ethanol—filled PCF at different temperatures
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