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Observation of Stable and Metastable Alignments on Graphite
Substrate in Mixtures of Alkylcyanobiphenyl Liquid Crystals by
Scanning Tunneling Microscope
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Abstract: We observe the specific structures of molecular alignments in the liquid crystal mix-
tures of n-alkylcyanobiphenyl (mCB:m==8,10,12) on the highly oriented pyrolytic graphite (HOPG)
substrates by a scanning tunneling microscope (STM). The molecular alignments of 8CB-10CB mix-
ture, which are quite different from those already reported for each monophase 8CB and 10CB,
show two different alignments and packings depending on the mixing rate. One is observed in the
mixture with rather low mixing rate (less than 35%) of 8CB in 10CB in which a unit structure is
composed of two 8CB molecules and four 10CB with bilayer conformations. The other is formed by
a unit structure which consists of four 8CB and of six 10CB molecules in the mixture with rather
high concentration (less than 70%) of 8CB. No other combination is observed. For the mixture of
10CB and 12CB, the structure with a unit consisting of two 10CB and four 12CB molecules, which
is the similar type to the combination in the 8CB-10CB mixture, is only observed for the mixing
rates 51% of 10CB. Other alignments are the same as each monophase of 10CB and 12CB. In the
observation for the monophase 12CB, the unit consisting of six 12CB molecules, which has not
been reported so far, is observed, and this is possibly a metastable structure because it appears at
the domain boundary areas.
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