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Effect of different liquid and filling modes on thermo
sensitive characteristics of photonic crystal fibers
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Abstract; By using different methods to fill different types of thermo sensitive liquids, the thermo sensitive
characteristics of a high birefringent Photonic Crystal Fiber (PCF) based on hybrid lattices was researched.
The relationship of birefringence properties and temperature was investigated using Comsol software in finite el-
ement method. The numerical results show that the thermo sensitive characteristics of the PCF are influenced
by liquid types and filling methods. When the ethanol is filled in the circular air holes in a core area, the sen-
sitivity of the PCF worked at an excitation wavelength of 1 550 nm is up to 2.5 x 10 °/°C with pitch of holes
in I wm, the diameter of a circular air hole in 0.96 pwm and the aspect ratio of rectangular air holes in 4. As
compared with that of corresponding PCF structures, the fiber proposed and liquid filling method have higher
thermo sensitivity and broader application prospects for high sensitivity temperature sensors.
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Tab.1 Thermo sensitive characteristics of PCF with different liquid filling methods

T A TR SRR AR TE L/ C WA 25 Ak L R p/107°
a1 —40 ~78.4 4.86x10* ~2.107 x10 3 1.35
W1 -40 ~78.4 2.162x107% ~3.963 x 10 1.50
55, | -40 ~78.4 1.357 x107* ~3.788 x 10 ? 2.03
WAV —40 ~78.4 4.959 107 ~7.449 x10°? 2.08
x2 ERARBEREHEFHEEEE
Tab.2 Thermo sensitive characteristics of PCF with different filling liquids
T A TR R AR AR TE L/ C BT 2 Ak TR R n/10 7
Z. T ( Alcohol) -40 ~78.4 4.96x107% ~7.45 x1073 2.075
FH i ( Methanol ) —-40 ~ 60 6.54%x107% ~9.0x107° 2.157
2K (Toluene ) — — —
Hi ( Glycerol ) 20 ~ 120 2.72%107° ~2.96 x10~° 1.823
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