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Pulsed Laser-Induced Liquid Crystal Alignment Parallel
to the Exposure Polarization
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The alignment of a nematic liquid crystal (LC) parallel to the polarization direction of the laser could be
induced by three types of polyimide (PI) films, a Pl based on aromatic dianhydride and two Pls on alicyclic
dianhydride, exposed to polarized pulsed laser at 266 nm at high fluence in air. The UV-visible absorption
spectra of the PI films showed that a remarkable chemical change occurred after exposure at the high fluence
in air. In contrast, in argon atmosphere the Pl based on aromatic dianhydride was radiation-resistant and the
exposed PI film could induce alignment of the LC molecules parallel to laser polarization. We estimate that
the mechanism of the parallel alignment observed in argon is not the photodegradation but the orientation of

the Pl molecules.
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Alignment layers with perpendicular
alignment capability require
two-step exposure.
*alignment process is complicated
*alignment capability becomes week

Alignment layers with parallel
. > alignmgqt capability are necessary
for realizing one-step exposure!
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Fig. 1 Why is the parallel alignment capability necessary ?
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Fig. 2 Chemical structures and symbols of the PIs.
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Fig. 3 Experimental setup for laser irradiation.
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Fig. 4 Effect of fluence in air on alignment behavior of LC
on various PI alignment films: (O') PI (PMDA/
FDA); (o ) PI(CB/FDA); (m ) PI (TCA/FDA).
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Fig. 5 AFM image of PI(PMDA/FDA) film exposed to
laser at 11 mJ/cm? in air. The black arrows indicate
the direction of the laser polarization.
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Fig. 6 UV-visible absorption spectra of (@)
PI(PMDA/FDA); (b) PI(CB/FDA); (c)
PI(TCA/FDA). Each part includes spectra of PI
unexposed (thick line) and exposed to laser at 11
mJ/cm? in air (thin ling).
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Fig. 7 Effect of fluence in argon atmosphere on alignment
behavior of LC on various Pl alignment films:(O )
Pl (PMDA/FDA); (o ) Pl (CB/FDA); (m)
P1 (TCA/FDA).
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Fig. 8 UV-visible absorption spectra of (a) Pl (PMDA/
FDA), (b) PI (CB/FDA), (c) PI (TCA/FDA). Each
part includes spectra of Pl unexposed (thick line) and

exposed to laser at 11 mJ/cm? in argon atmosphere
(thin line).
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Fig. 9 Proposed mechanism of parallel alignment by
PI(PMDA/FDA) film.
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