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1. Main Research Results 

 

(1) Banana-shaped Liquid Crystals  6, 7, 9, 13, 14, 16, 28, 29 

We continuously studied banana-shaped liquid crystals. Some of the noticeable achievements 

are：We clearly demonstrated uniaxiality in a phase assigned to a biaxial phase [6]; Banana-shaped 

mesogens does not show such large flexoelectric effect as in a previous report [7]; Achiral rod-like 

molecules enhances chirality by a superhelicalstructure around helical nanofilaments formed by 

banana-shaped B4 phase [14].  

(2) Other Liquid Crystals 1, 2, 18, 19, 21, 22, 24, 25, 27 

Besides banana-shaped liquid crystals, we reported molecular reorientation by a magnetic field in 

paraelectric liquid crystals [1], discotic liquid crystals with a collanurene core which can be aligned 

by an electric field [2], spontaneous deracemization in rod-like mesogens [18] and disc-like 

mesogens [27]. These are collaboration works with Kyoto university, Tokyo university, KAIST, and 

Center for Liquid Crystals (India).  

(3) Photonic Devices  3, 10, 11, 17, 26, 30, 31 

We fabricated many new photonic structures and achieved many results; i.e., Omni-directional 

lasing by applying an electric field to cholesteric liquid crystals [3], controlling reflectivity and 

colors by rotating polarization of incident light [26]. We also started material development to 

achieve low lasing threshold [17].  

(4) Organic Transistors 5, 8, 32 

Not only studies on new organic transistors with Mori-Lab [5,8] but also simulation on electron 

transport [32] have been made.  

(5) Magnetic Materials  4 

Under the collaboration with Prof. T. Yamamoto, we measured Faraday rotation in pai-conjugated 

polymer and obtained remarkably large Verdet constant [4]. The materials can be applied to 

magnetic field sensors.  

(6) Liquid Crystals on Perfluoropolymer surface  12, 15, 20, 23 

Problems of liquid crystal on various surfaces are interesting both from fundamental and 

application viewpoints. In this year, we achieved many interesting studies on liquid crystal 

alignment on perfluoropolymer surfaces. We found a discontinuous orientation change (anchoring 

transition) from planar to homeotropic when decreasing temperature of a liquid crystal on a 

perfluoropolymer surfaces [12]. We proposed and fabricated a bistable device using bistability 

realized due to a temperature hysteresis of this phenomenon, and demonstrate the performance [15]. 



We also discussed the relationship between the defects in liquid crystal cells and universe [20]. We 

also found that this surface provides good shock-free alignment layer for smectic liquid crystals [23].  
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３．Invited Presentations 

International Conferences 

1) International Workshop on Mesomorphic Advanced Materials and Nanotechnology (MAMN 

2009) 

March 9-10, 2009 (Tokyo) Invited 

“Induced Optical Activity of Achiral Rod-Like Molecules Nano-Segregated in the B4 Structure 

of Achiral Bent-Core Molecules” 

2) Europian Conference on Liquid Crystal (ECLC 09) 

April 19-24, 2009 (Colmar, France) Invited 

“Spontaneous Enantiomer Separation in Liquid Crystals Composed of Achiral Rod-Shaped 



Esters” 

3)  12
th
 Conference on Ferroelectric Liquid Crystals (FLCC2009) 

Sep. 3, 2009 (Zaragoza, Spain) Invited 

“Giant Optical Activity from Nano-Segregated Achiral Rod-like Molecules in the B4 Structure of 

Achiral Bent-core Molecules” 

4) International Conference on Organic Nonlinear Optics, International Conference on Organic 

Photonics and Electronics (ICONO11/ICOPE2009) 

Sep. 23, 2009 (Beijing, China) Invited 

“Liquid Crystal Lasers” 

5) 9th International Meeting on Information Display (IMID09) 

Oct. 13, 2009 (Seoul, Korea) Invited 

“Liquid Crystal Display Utilizing Bent-core Liquid Crystals: Advantages and Problems” 
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Nov. 10, 2009 (Tokyo, Japan) Invited 

“Polymer Liquid Crystals for Photonic Devices” 

7) Tsinghua Univ. – Tokyo Tech – Xiamen Univ. Joint Symp. on Advanced Materials 

Nov. 23, 2009 (Xiamen, China) Invited 

“Liquid Crystal Polymer for Photonic Devices” 

8) Japan-Korea Liquid Crystal Workshop 

Jan. 14, 2010 

“Anchoring Transition –Physics and Application –“ 

9) Advanced Polymeric Materials and Technology Symposium (AMPY2010)  

Jan. 24, 2010 (Jeju, Korea) 

“Liquid Crystal Polymers for Photonic Devices” 

 

Domestic conferences 

1) 日本化学会８９回年会春期講演会 産学連携プログラム 

March 27-28, 2009 （日大船橋）招待講演 

「液晶フォトニックデバイス」 

2) M&BE 分科会講習会 

Nov. 10, 2009 （東京）招待講演 

「液晶レーザ 現状と課題」 

 

Invited Presentations in Universities and Companies 

1) LG Yokohma Lab., Yokohama, Feb. 25, 2009 

“Perfluoropolymer CYTOP –Novel Surface for Liquid Crystal Alignment-“ 



2) KU Leuven, Leuven, Belgium, May 6, 2009 

“Liquid Crystal Photonic Devices” 

3) KU Leuven, Leuven, Belgium, May 7, 2009 

“Spontaneous Deracemization in Nonchiral Liquid Crystals” 

4) KU Leuven, Leuven, Belgium, May 8, 2009 

“Switchable Columnar Liquid Crystals” 

5) Kwangwoon Univ., Seoul, Oct. 15, 2009 

“Science and Application in Liquid Crystals” 

6) LG Displays, Paju, Oct. 15, 2009 

“Flexoelectric Effect and its Display Application” 

7) Ewha Womens Univ., Seoul, Oct. 16, 2009 

“Liquid Crystal Photonic Devices” 

8) Center for Liquid Crystal Research, Bangalore, India, Dec. 23, 2009 

“Spontaneous Deracemization in Bent-, Rod- and Disk-shaped Mesogens” 
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“Liquid Crystal Photonic Devices” 

12) 産総研九州センター、鳥栖、Feb. 22, 2010 

“液晶フォトニックデバイス” 

13) 九州大学先導研究所、福岡、Feb. 23, 2010 

“液晶の不思議 －最近の話題から－” 
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