Fréedericksz Transition in LCD ..

Consider a thin film of nematic sandwiched (at width d) by parallel plates
and homogeneous boundary conditions with parallel alignment (left) or per-
pendicular alignment (right) realized. An electric field E perpendicular to
the plane of the field is being switched on and off.
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Parallel alignment:

Director field: n(z) = ngé, + dn(z)e,.
Boundary conditions: dn(0) = dn(d) = 0.
Ansatz: dn(z) = Asin <%>

Change in energy density has two contributions:

e clastic splay energy,
e clectric potential energy.
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Perpendicular alignment:
Director field has three components: n(z) = n,(2)e, + ny(2)e, + n.(2)e..
Boundary conditions: n(0) = ngé,, n(d) = nee,.

Elastic energy now involves splay, twist, and bend.
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Transition field: E, = —
d X€o

Magnetic nematics:

For rod-like molecules with a magnetic dipole moment, which can be induced
or permanent, the electric potential-energy density is to be replaced by the
magnetic potential-energy density,

Au(z) = ~ g X (6n)’,

where Y is the magnetic susceptibility and H the external magnetic field.

ladapted from Jones 2002]



