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1. Research topics 

a. Control of molecular orientation of liquid crystal molecules by using 

photo-aligned polyimide films [1,3,5,6] 

Photo-induced alignment of liquid crystal molecules is a promising 

alternative to the conventional rubbing technique, because 

photo-alignment is mechanical-contact-free and has high reproducibility 

and uniformity over a large-area substrate.  Among various 

photo-alignment methods, we are focusing on a method using films of 

polyimide containing azobenzene in the backbone structure (Azo-PI).  The 

Azo-PI films are thermally, chemically and optically stable.  In addition, we 

demonstrated that the in-plane anisotropy much larger than that induced 

by rubbing can be optically induced, and also that the azimuthal anchoring 

energy coefficient is comparable to or larger than that of conventional 

rubbed polyimide alignment layers. 

 

b. Liquid crystals alignment on perfluoropolymer films [4] 

In liquid crystal displays (LCDs), weak anchoring of the liquid crystal 

(LC) molecules at the interface with the alignment layer can in principle 

lead to lower operating voltages and improved steepness of the 

electro-optic response [G. P. Bryan-Brown et al., Nature 399, 338 (1999)].  

It was reported that Langmuir-Blodgett films of perfluoropolyether had a 

weak surface anchoring for bend deformation, which was in the order of 

10-5 J/m2 for 4-n-pentyl-4'-cyanobiphenyl[J. M. Russell-Tanner et al., J. 

Chem. Phys. 126, 244706 (2007)].  The perfluoropolyether film has high 

thermally and chemically resistant, high gas permeability, and low toxicity.  

Up to now, we succeeded in inducing a uniform LC alignment by using 

Fluorocur films exposed to linearly polarized ultraviolet light. 

 

c. Optically isotropic chiral domains in bent-core liquid crystals [2] 

Bent core liquid crystals are a class of materials that are interesting 

both for their fundamental theoretical study and for the applications that 

may be exhibited via their unique phases. Recently, the optically isotropic 

phases that have been observed in some bent-core materials have received 



much attention, both with respect to fundamental structural studies and 

because of new modes of optical switching in devices.  In both cases, 

chiral domains can be observed in the optically isotropic phase, with equal 

distributions of domains with opposite chirality.  Recently, we found that 

large optically isotropic chiral domains can be generated in the optically 

isotropic phase of C5-Ph-ODBP-Ph-OC12 by applying an electric field.   
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