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Liquid crystal phenomenology
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matter with atypical mechanical and optical properties,
which enable the amplification of molecular events up
to the visible range.

The ordering is a consequence of the molecular
anisotropy and can be manipulated through external
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Relaxation of the free energy functional allows us to
explore equilibrium configurations.
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We currently use a Ginzburg-Landau relaxation: — =
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That can be reduced to a system of PDEs:
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Optical post-processing:
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a3: optical images of a pair of trapped PS colloidal particles at the distorted gap spaces (blue LC background

decorated with black spots that represent the colloidal particles)
al: dark and bright features along the stripes of the cell with the colloidal particles under crossed polarizers
a2: nematic orientation along the stripes, obtained from simulations

Theoretical description

We characterize the degree of ordering in terms of the tenso
order parameter Q, which contains all the information for an
accurate thermodynamic description of the system.

0

The free energy is defined following a Landau-de Gennes
form
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Each contribution accounts for thermal effects, deformation,
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» Arbitrary control of wavefront
»Engineered dispersion
»Dynamically reconfigurable
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Metasurfaces—arrays of optically resonant nanoparticles—
exhibit optical properties highly sensitive to the local director
field of the surrounding liquid crystals, i.e. n(x,y,z).
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« Landau-de Gennes phenomenological model
* Finite element and difference methods
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