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Realization of random lasing in dye-doped chiral

nematic liquid crystal
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Abstract: A device of dye-doped chiral-nematic liquid crystal laser is prepared, and the random laser
mechanism is analyzed. A focal conic state is achieved after mixing laser dyes DCM and PM597. Chiral
compound S-811 and nematic liquid crystal TEB30A are infused into 40 pm cells with no rubbing
treatment, respectively. A Nd : YAG pulsed solid-state laser with a wavelength of 532 nm is used as

pump source. Both cells emit a discrete and sharp random laser with a line-width of 0.3 nm. The laser
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from the PM597 doped cell has a wavelength region of 575~588 nm, and the laser from the DCM

doped cell has a wavelength region of 600~620 nm. The random laser can be detected in a fan-shaped

region with an angle from 45° to 150° to the cell surface. In the device, the strong scattering of chiral

conical texture of liquid crystal in chiral nematic liquid crystal is the main reason of random lasing.
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Fig.1 Optical setup for probing laser emission
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Fig. 4 Transmission spectrum of the sample in

white light
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