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Our major research topic is the elucidation of the relationship among the crystal
structure, intermolecular interactions and solid-state optical and/or opto-electronical
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Recent remarkable developments in electronic technologies have opened up the
novel applications of colorants (dyes and pigments) shown in the following figure. The
name “functional dye” was given to dyes and pigments used in these new applications.
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Many attempts to design the molecular structure of functional dyes using molecular
orbital calculations have been successfully achieved in order to improve the
characteristics of organic dyes or to create new functionalities of organic dyes.
However, in the case of functional dyes used in the solid state, for example, for
organic-photoconductors, electroluminescent devices and solid-state organic solar
cells, we have many issues to be addressed with respect to the molecular design
since the electronic states in the solid state are strongly influenced by unpredictable
intermolecular interactions. The understanding of the relationship described above
has been of great importance for the improvement of the solid-state properties of
functional dyes as well as the design of organic dye solids.

Our final goal is to establish the strategy of molecular design of functional dyes for
solid-state applications. The followings are our recent research projects.
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a) Study on structure-properties (optical, electronic etc.) relationship of vapor-

deposited dye films.

b) Study on the electronic states of crystal

polymorphs of dicyanopyrazine fluorescent dyes. >>

c) Study on the relationship between molecular structure
and isostructurality in a series of pyrazine dyes.

d) Crystal engineering of new bisazomethine dyes

towards solid J-aggregates.
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