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PERIODIC DIRECTOR PATTERNS IN TWIST AND SPLAY
FREDERTKS TRANSITIONS IN TOBACCO MOSAIC VIRUS
LIOUID CRYSTALS

FRANKLIN LONBERG, SETH FRADEN, ALAN J. HURD and
ROBERT B. MEYER

Department of Physics

Brandeis University

Waltham, MA 02254

Abstract. When a magnetic field is applied in the
plane and perpendicular to the unperturbed director
of a uniform planar-aligned liquid crystal, a twist
Frederiks transition occurs. For fields greater
than a critical value, periodic bend-modulated
twist distortions are dynamically favored over

the uniform twist distortion. This is because

the periodic flow pattern associated with the bend
twist distortion lowers the effective viscosity
more than it raises the elastic restoring torque.
Under crossed polarizers the sample has a striped
texture with the stripes perpendicular to the
initial director. The wavelength of the stripe
texture is field dependent.

When the magnetic field is applied perpendicular

to the uniform planar sample, a similar striped
distortion occurs above a critical field value,
dominated by splay rather than twist. The most
striking difference from the twist tramsition is
that there is a thickness-dependent angle between
the stripes and the original director whereas in
thinner samples, the stripes tend to be more
parallel to the original director. The initial
development of the structure appears as a lattice
of diffuse spots on a diamond-shaped grid, a
precursor that is not seen in the twist instability,
which nucleates as stripes at the boundaries of the
cell. The splay Frederiks transition also exhibits
a field-dependent wavelength distortion.

419



