
  179

 
 

 

	 

	 
	 

	 	 	 	 	 	 	 	 
 

Exploration of Spin Functions Using Liquid Crystals 
 

Yoshiaki UCHIDA 1  and  Yoshihiko TOGAWA 2
 

 
This research aims to create a new research opportunity in “soft matter” and “chiral materials science” by 

simultaneously clarifying the “spin response of liquid crystals” and realizing the “molding of chiral materials 
using liquid crystals.” During this research period, we have investigated the detection of spin transport in 
spin-responsive liquid crystals and the synthesis of nanosheets of inorganic chiral materials using the TRAP 
method. Here, we report on the synthesis of nanosheets of inorganic chiral materials using the TRAP method. 
We investigated the nanosheet formation of water-soluble chiral material CsCuCl3. We successfully 
synthesized the CsCuCl3 nanosheets by optimizing the composition and crystallization conditions and 
confirmed the shape and composition of inorganic chiral nanosheets by observing and measuring them. 
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 This research aims to create a new research opportunity in “soft matter” and “chiral materials science” 
by simultaneously clarifying the “spin response of liquid crystals” and realizing the “molding of chiral 
materials using liquid crystals.” During this research period, we have investigated the detection of spin 
transport in spin-responsive liquid crystals and the synthesis of nanosheets of inorganic chiral materials 
using the TRAP method. Here, we report on the synthesis of nanosheets of inorganic chiral materials using 
the TRAP method. We investigated the nanosheet formation of water-soluble chiral material CsCuCl3. We 
successfully synthesized the CsCuCl3 nanosheets by optimizing the composition and crystallization 
conditions and confirmed the shape and composition of inorganic chiral nanosheets by observing and 
measuring them.

図１　スピン機能開拓に用いる二種類の液晶．
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図２　本研究で得られたCsCuCl3ナノシート．
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液晶を用いたスピン機能開拓

　無機キラルナノシートの厚みは2 nm程度と非常に薄いため、変形が容易な柔らかい結晶となる。柔らかさは本質的に

重要な要素である可能性があり、①キラルな結晶構造に含まれるねじれ構造が外部刺激に応答することで起こるキラリ

ティ反転と、②ねじれ構造自身に含まれる構造上の不安定性を解消するための結晶構造の変形による外形のねじれの、

二つが考えられる。どちらの場合でも、無機化合物のキラリティの反転現象が観測されたことはないため、柔らかさに

よって発現する新しい効果として新たな地平を切り開くだろう。今後は、無機キラルナノシートの力学的な効果を実

験・理論から明らかにする。また、これらの力学的な効果がスピン機能に与える影響についても解析する。加えて、本

研究期間に開発した無機ナノシート分散液の作製法を元に、種々の無機キラルナノシートの作製を行う。
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