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Absract: The alignment characteristics of liquid crystal (LC) molecules on a solution-derived lanthanum zinc oxide
(LZO) film under ion-beam irradiation were demonstrated. Using the solution process, an LZO film was fabricated on
the glass substrate and cured at 100°C. Afterwards, ion-beam irradiation was performed following the LC alignment
method. Using this film, an LC cell was fabricated and the characteristics of the LC alignment were verified. Cross
polarizing microscopy and the crystal rotation method were used to investigate the alignment state of the LC molecules
on the LZO films. Furthermore, field emission scanning electron microscopy and X-ray photoelectron spectroscopy were
used to explore the effect of the ion-beam irradiation on the LZO film. Through these, it was confirmed that the
ion-beam irradiation induced surface modification, which demonstrated anisotropic physical and chemical surface
characteristics. Due to this, uniform LC alignment was achieved. Finally, the residua DC and anchoring energy of the
LC cell based on the LZO films were measured using a capacitance-voltage curve.
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Fig. 1. Polarizing optica microscopy images of LC cells based on

the LZO films (a) before and (b) after the ion-beam irradiation.

(©) Messured trangmittance curve for meesuring the predilt angle (red

and blue arrows indicate the direction of the ion-beam irradiation and

LC dignment, respectively).
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Fig. 2. Thermal stability test for LC cell with the ion-beam
irradiated LZO films.

(a) Before

Fig. 3. FE-SEM image of the LZO film surafce (a) before and (b)
after the ion-beam irradiaion (red arrow indicates the direction of
the ion-beam irradiation).
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Fig. 4. XPS spectra of (a) La 3d and (b) Zn 2p of the LZO
film surface before and after the ion-beam irradiation.
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Fig. 5. (@ Capacitance-valtage and (b) anchoring energy characteristic
of LC cell with the ion-beam irradiated LZO film.
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