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Preparation of organic ultrathin films by molecular beam epitaxy

HREMHE TR BB RSN £ B E —
Res. Assoc., Dept. of Chem,, Faculty of Sci., Univ. of Tokyo
Hirokazu Tapa

Ultrathin films of organic compounds have been prepared on various substrates by molecular
beam epitaxy. Molecular arrangements of the grown films were investigated by reflection high
energy electron diffraction. Some kinds of metal-phthalocyanines (MPc's) are found to form
commensurate square lattices on alkali halide substrates. The arrangements of MPc molecules are
classified into three types of square lattices depending upon the lattice constants of alkali halides,
although the structures of the bulk MPc's are different from each other. I also prepared
heteroepitaxial films consisting of different MPc¢'s. This will lead to the fabrication of organic
superlattices.

In addition, most organic compounds examined so far are found to grow epitaxially on the
cleaved faces of transition metal dichalcogenide. This work shows the possibility to control the
molecular arrangements in the organic ultrathin flms by choosing an appropriate substrate and

organic molecules.
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Transition metai

Alkali halides dichalcogenide termll‘lny:treodg:ni;:on

CuPc istands epitaxial growth

PbPc epitaxial growth | epitaxialgrowth | epitaxial growth

VOPc epitaxial growth | epitaxial growth | epitaxial growth

AlPcCl epitaxial growth | epitaxial growth | epitaxial growth
VONc epitaxial growth | epitaxial growth
coronene amorphous epitaxiai growth
perylene amorphous epitaxial growth
TNAP amorphous epitaxial growth
MNA amorphous epitaxial growth
Cse0 amorphous epitaxial growth

alkali halide: NaCl, KCi, KBr elc.
transition metal dichalcogenide: MoS:, MoSe:, NbSe: efc.

Pc: phthalocyanine

Nc :naphthalocyanine

TNAP :tetracyano-naphthoquinodimethane

MNA : 4-methyl-2-nitro-aniline
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(a)VOPc on KBr
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PbPc | VOPc |AlIPcCl | VONc | CuPc
Rbi B
0.73nm 1.64 nm
Kl A B
071 nm 148nm | 1.58n0m
KBr A A B B
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a-type
KCI B A B C  |polycrystal
063nm | 141inm | 14inm | 141nm | 1.60nm iilaﬂdt_
formati
NaCl B B C afion
056nm | 126 nm 1.26 nm 1.43 nm
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Vanadyl Phthalocyanine
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