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Properties of random laser based on polymer
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Abstract: This paper investigated the improvement of random lasing properties based on dye-doped
polymer stabilized liquid crystals ( DDPSLC) by doping Ag and ZnO nanoparticles (NPs) with

different concentrations in capillaries, in order to expand new applications for this device. At first,
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DDPSLC samples with different dye doping concentrations were prepared in capillary tubes to select an
optimum DDPSLC system for doping NPs. After selecting the optimum DDPSLC, some Ag NPs and
ZnO NPs with different concentrations were added into the DDPSLC to investigate the effect on the
random lasing properties. The experimental results indicate that the random lasing threshold
decreased from 23.2 puJ/pulse to 10.9 1] /pulse after doping 0.1% Ag NPs into DDPSLC. As the doping
concentration of ZnO NPs increased to 1% , the lasing properties can be also improved due to the scat-
tering effect of ZnO NPs, and the lasing threshold of the DDPSLC decreased slightly to 21.2 uJ/pulse.
As the doping concentrations of NPs continually increased, some NPs clusters can be observed obvi-
ously in capillary samples, which have a negative effect on random lasing emission. In addition,
doping Ag NPs with optimum concentrations (0.1%) can enhance the random lasing properties more
significantly because of the improvement of scattering effect caused by localized surface plasmon reso-
nance (LSPR). The random lasing devices based on DDPSLC containing Ag NPs or ZnO NPs will
have widely potential applications in LC display, communications and encryption technology.
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Fig.2 Random lasing spectra and the corresponding
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Fig.3  Absorption spectra and fluorescence spectra
of PM597 solutions, and the absorption
spectra of PM597 solutions doped with Ag
and ZnO NPs
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