Electrically-controlled two-dimensional gratings based on layers
undulations in cholesteric liquid crystals

Bohdan Senyuk®”, Ivan Smalyukh?, Oleg Lavrentovich'**
Chemical Physics Interdisciplinary Program and “Liquid Crystal Institute,
Kent State University, Kent, OH, USA 44242-0001

ABSTRACT

Liquid Crystals IX, edited by lam-Choon Khoo, Proceedings of SPIE Vol. 5936
(SPIE, Bellingham, WA, 2005) - 0277-786X/05/$15 - doi: 10.1117/12.615976

Proc. of SPIE Vol. 5936 59360W-1

Downloaded from SPIE Digital Library on 31 Mar 2012 to 128.138.65.186. Terms of Use: http://spiedl.org/terms



2. EXPERIMENTAL

2.1. Cell preparation and materials

The LC cells for 2D cholesteric gratings (Fig. 1) were constructed from glass substrates coated with transparent
indiumtin-oxide (ITO) patterned electrodes. The unidirectionally buffed thin layers of polyimide PI2555 (HD
MicroSystem) were used to set the easy axis for LC molecules at the confining glass plates; we used different rubbing
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The LC cells (Fig. 1) were filled with cholesteric mixtures (Table 1) in the isotr
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of oily streaks (Fig. 3). In order to prevent nucleation at the cell edges, the transparent electrodes were patterned (Fig. 1)
with the working area being 25 mmZ This allows us to avoid the oily streaks by eliminating the nucleation sites such as
surface irregularities, mechanical impurities, and strong layers distortions at the cell edges. The obtained 2D undulations

were stable in time without being spoiled by the oily streaks.
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mA = Lgsin 8 M

where m is the diffraction order, and L,
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period L,/2 and the beams “s” (Fig. 4(b)) are caused by modulation of refractive index close to surfaces with period L,.
When d/p is large, the contribution from the regions close to the surfaces is negligib
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