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Effect of Temperature on Laser Wavelength of Dye-Doped
Cholesteric Liquid Crystal and Its Applications in Temperature Sensor
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Abstract The effect of temperature on laser wavelength from a dye—doped cholesteric liquid crystal (CLC) is
studied. It is found that the laser wavelength is red shifted with the temperature rise. For a thin dye—doped CLC
sample, the laser wavelength abruptly jumps at a certain temperature and then slightly decreases with the
temperature rise within a certain temperature range. When the sample is thick enough, i.e. the sample thickness
is more than 25 pm, the laser wavelength almost increases linearly with the temperature rise. The physical
mechanism of this phenomenon is analyzed, theoretical simulation is performed, and the simulation result is
consistent with the experimental result. The property that the laser wavelength increases linearly with the
temperature rise can be used for temperature sensors.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 (a) Transmission spectra and laser spectra of the 10 wm CLC sample at 16 °C; (b) variation in laser energy with pump energy
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Fig.3 Laser wavelength from CLC samples with different thickness as function of temperature (black triangles and empty triangles
represent rising and decaying temperature, respectively). (a) 10 wm; (b) 15 pm; (¢) 25 pm; (d) 50 pm
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