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Discontinuous anchoring transition as a_novel phenomenon in liquid crystals -
molecular dynamics at surfaces and applications -
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Recently, we reported a new thermal transition phenomenon in liquid crystal (LC)
cells using a specific combination of LC- and surface-coating materials, that is, nematic LC CCN-47 and
perfluoropolymer CYTOP. This phenomenon (now known as "discontinuous anchoring transition™), observed as
an abrupt molecular orientation change between homeotropic and planar states by cooling or heating, was
investigated by means of high-resolution differential scanning calorimetr% (DSC) and grazing-incidence
x-ray diffraction (GI-XRD), as well as careful polarization microscopy. These experiments revealed; (1)
different molecular orientations, homeotropic and planar at the surfaces, have different thermodynamic
free energies; (2) the discontinuous anchoring transition occurs through the formation of quasismectic
layers parallel to surfaces in the nematic phase. We also discussed the possible applications utilizing
this phenomenon such as rewritable displays driven by light-induced heat.
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CCN-47 CYTOP

/

Chiral dopant Iso-N Anch. Trans. Anch. Trans.

(Wt%) ()] (°C on cooling) (°C on heating)

None 579 47.8 (P to H) 54.0 (H to P)

CBIS5 (5 wt%) 514 ~44 (Fan to Fin) ~48 (Fin to Fan)

CBI5 (3 wt%) 55.4 ~47 (Fan to T) ~27 (H to Fin)
~30 (T to H) 51.4 (Fin to T)

S811 (5 wt%) 55.1 ~38 (Fan to Fin) ~32 (H to Fin)
~32 (Fin to H) ~52 (Fin to Fan)

S811 (1 wt%) 56.9 ~48 (Fan to Fin) ~38 (H to Fan)
~38 (Fin to H)

d-2 (5 wt%) 589 no ATr no ATr

d-2 (0.7 wt%) 58.5 no ATr no ATr

d-2 (0.5 wt%) 58.5 ~47 (Fin to H) ~53 (H to Fin)

Note: P (planar), H (homeotropic), Fan (fan-shaped), Fin (fingerprint), T (tilted).
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