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Abstract: We are considering a new type of electro-optical liquid crystal (LC) cells, which includes
a gold nano-island film deposited on I'TO electrode of one of the cell substrates. We have
revealed a fast nonhnear optical effect in these composite LC (CLC) cells [1-2]. The nonlinear optical
properties of these cells are investigated upon excitation by powerful laser pulses. A standard z-scan
methods was used with applying a Nd:YAG laser (A=532 nm, pulse duration =9 ns). CLC cells contain
nematic mixture E7 and have a thickness of d=17.6 um (Sample 1) and d=19.3 um (Sample 2); the
the maximal diameter of gold nanoparticles 1n the film 1s 9.15 pm. In the close aperture z-scan we have
obtained effec of changing the sign of the nonlinear optical coefficient, whihc 1s associated with the
dynamic of surface plasmon resonance in randomly shaped gold nanoparticles.
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COHC]“S]OH © ‘ Composite LC cells contaning gold nano-

island films are studied by z-scan method.

“ The photorefractive mechanism of optical nonlinearity is due to
generation of spatially inhomogeneous unstable charge on the
interface ITO-gold nano-island film-LC.

‘ We discovered a fast response time with a frequency of applied
ac voltage in these LC cells that allows them to be used for
practical purposes in electro-optical systems working in real time.




