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To understand the fundamental properties of one-dimensional magnetism, formation of isolated
one—dimensional spin systems and experimental studies on them are of great importance. In this study,
we focus on one-dimensional stacking of metal-porphyrin complexes, where the porphyrin |igands can bind
many kinds of transition metal ions, to realize the one-dimensional spin systems with different spin
quantum numbers. We have tried to encapsulate metal-porphyrin complexes into carbon nanotubes in order
to fabricate one-dimensional ly stacked columns of the complexes within the nanotubes.

First, to investigate the possibility of encapsulation of metal-porphyrin complexes into carbon
nanotubes, we carried out encapsulation procedure based on vapor phase reaction using
magnes i um—porphyrin complexes and single-wal led carbon nanotubes with average diameters of 1.4 and 1.7
nm. (Divalent magnesium cation has no electronic spin.) X-ray diffraction patterns of obtained
composites were measured, and the molecular encapsulation was suggested. Then, to investigate
arrangements of the encapsulated complexes, optical absorption spectra were measured. The spectra show
an absorption band of the monomer and a shoulder—1|ike structure in the high energy region of the monomer
band, suggesting the formation of H aggregates, i.e., one-dimensionally stacked columns, of the
comp | exes.

In the future, we will confirm the one-dimensional stacking of the complexes and then fabricate
one—dimensional ly stacked columns of transition metal-porphyrin complexes with electronic spin based
on the above procedure. Magnetic properties of the columns will be investigated.




