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Analysis of Surface and Interface of Homeotropic Alignment Films by NEXAFS
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Near Edge X-ray Absorption Fine Structure (NEXAFS) spectroscopy has been used to determine the
average molecular orientation at surface of alignment films. Alkyl chains reveal to be isotropic at the sur-
face of homeotropic alignment film. A surface exchange between the hydrophilic and hydrophobic polymer
segments is observed when the equilibrating interface is changed between steam and nitrogen, respec-
tively. This surface reorganization results in the change of alignment of liquid crystal molecules. The orien-
tation of liquid crystal molecules on homeotropic alignment films has been investigated using NEXAFS in
order to study the mechanism of liquid crystal alignment for homeotropic alignment films. It is found that
liquid crystal monolayer on homeotropic alignment film does not show an orientation along particular direc-
tion. Alkyl chains at the surface are thought to prevent interactions between liquid crystal and polyimide,
which are the origin of horizontal alignment, thus liquid crystal shows homeotropic alignment.
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Figure 1 C K-edge NEXAFS spectra of model poly-
mer A (top), B (middle) and C (bottom)
for homeotropic alignment film at normal
X-ray incident angle.
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Figure 2 Difference spectrum obtained by sub-
tracting the spectrum of model polymer

A from that of model polymer B.
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Figure 3 Difference spectrum obtained by sub-
tracting the spectrum of model polymer
A from that of model polymer C.
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Figure 4 Incident angle dependence of C K-edge
NEXAFS spectra of model polymer B.
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Figure 5 C K-edge NEXAFS spectra of initial
(top), steam (middle) and N, equilibrated
(bottom) homeotropic alignment films at
normal X-ray incident angle.
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Figure 6 Difference spectrum obtained by sub-
tracting the spectrum of steam equili-
brated film from that of initial homeot-

ropic alignment film.
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Figure 7 Difference spectrum obtained by sub-
tracting the spectrum of N, equilibrated
film from that of steam equilibrated ho-

meotropic alignment film.
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Figure 8 Texture of LC cell made by the homeotropic alignment film with optical microscope through crossed
nicols, for initial, steam and N. equilibrated samples (top). Schematic illustrations of LC alignment
near the surface of initial, steam and N, equilibrated homeotropic alignment films (middle). Sche-

matic illustrations of conformation of alkyl chains at the surface of initial, steam and N. equilibrated

homeotropic alignment films (bottom).
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Figure 9 Incident angle dependence of N K-edge

NEXAFS spectra of 5CB adsorbed on
homeotropic alignment film.
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Figure 10 Schematic illustrations of alignment of
LC cell near the surface of homeotropic
alignment film.
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Figure 11 C K-edge NEXAFS spectra of homeot-
ropic alignment film and 5CB adsorbed
on homeotropic alignment film at normal
X-ray incident angle.
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