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Laser emission of dye-doped liquid crystal
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Abstract: A planar texture device was prepared by doping a laser dye (DCM) and a chiral compound
(CB15) into a nematic liquid crystal TEB30A. By using a second harmonic Q-switched Nd : YAG
pulsed laser (A=532 nm) as pumping source, the emission spectrum of the device surface in the hori-
zontal direction was measured and analyzed. It shows that a wide emission spectrum can be observed
when the pump light is weak. With the increase of pump light, the stimulated emission spectrum is
narrowed,and its center wavelength with a least Full Width of Half Maximum (FWHM)about 11 nm
is at 610 nm. Moreover,by applying a AC voltage along the perpendicular direction to the surface of
the device, the laser emission was also observed. When the applying voltage is less than 9 V, the lasing
intensity is weakened with the increase of the voltage. When the applying voltage is greater than 9 V,
the emission intensity is decreased sharply. These results can be attributed to the liquid crystal align-
ment changed on the applying electric field.
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Fig. 2 Polarization micrograph of liquid crystal cell
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Fig.4 Transmission spectra of liquid crystal cell
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Fig.5 Emission spectra as a function of voltage
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