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Soft chiral photonic crystals for ultrafast nonlinear optics

By lam Choon Khoo,
Professor, PennState University.

Presentation :

Chiral photonic crystals (CPC) such as cholesteric liquid crystals [CLC] are actively being
investigated for special advantages associated with highly tunable band gaps, band-edge
dispersion and enhanced ultrafast optical nonlinearities. While interaction lengths on the order
of microns may suffice for most conventional applications, some ultrafast nonlinear optical
applications such as polarization rotation and switching of laser vector beams of complex
polarization states, and self- or pump-pulse induced picosecond and femtoseconds pulse
modulation! demand fabrication of these CPC to unconventional thicknesses in large areal size
form. For operations in the near - to mid-IR [1000 nm — 5000nm or so], super thick CLC with
index grating period number N (thickness/index grating period) >>1000 will be needed. This
presentation will review recent advances? and our latest work in fields-assisted/directed
assembly techniques that meet these challenges. The resulting super-thick CLC exhibit many
capabilities impossible with other chiral photonic crystals - broad spectral window with near-
unity transmission, large optical rotation power and ultrafast [sub-picoseconds] nonlinearity
and dynamic tunability throughout the entire visible to mid- infrared regimes.
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