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Lasing Spectrum of Cholesteric Liquid Crystal with
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Abstract: The dye doped cholesteric liquid crystal (CLC) laser with interdigitated electrodes pattern
was designed and the lasing spectra of the device in different voltages were investigated. The bottom
glass substrate was patterned with interdigitated ITO electrode using the laser etching method. The
width of a single electrode was approximately 2 mm and the distances between neighboring electrodes
were approximately 1, 3 and 5 mm, respectively. There were no ITO electrodes on the upper glass
substrate. In order to achieve a planar alignment state of CLC, a parallel rubbing treatment was per-
formed on both substrates. A 532 nm Nd: YAG pulsed solid-state laser was used to pump the cell.
When the voltage changed from 0 to 100 V, a multi-wavelength lasing was obtained. A tunable out-
put lasing was obtained at the wavelength range of 633.65 —621.52 nm (12 nm) and 683. 15 -
664.35 nm (18 nm) where the distance between neighboring electrodes was approximately 1 mm.
However, the lasing spectra were scarcely modified if the distances between neighboring electrodes
were approximately 3 mm and 5 mm. Under an applied external voltage, the uniform helical align-

ment of CLC was disturbed and the helical axis was tilted. This cause equivalent helical pitch
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shrinks and floating. Therefore,

the output lasing wavelength can be blue-shifted and multimode

lasing was presented. The lasing spectrum was simulated using optical density theory. When the hel-

ical pitch is a function of a tilt angle, the output lasing blue-shift increases with tilt angle.
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Fig.3 Lasing spectra of the device in different voltage. (a)l mm region. (b)3 mm region.
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Fig.4 Schematic illustration of equivalent pitch
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