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Quantum properties of low-dimensional hybrid spin networks at surfaces
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The structures and the electronic structures of magnetic species and their
network formed at surfaces were investigated mainly by scanning tunneling microscopy (STM).
Important findings are as follows: For the adsorption of iron phthalocyanine molecules on Ag(111),
(110) and (100) surfaces, interesting superstructures were observed for the bilayer. On the (110)
surface, one-dimensional clusters were formed, which were arranged into two-dimensional array. On
the (100) surface, square clusters were formed and the clusters made a network like checkerboard.
Inside the clusters, each molecule showed site-specific tunneling spectrum. For the adsorption of
manganese phthalocyanine on superconducting In bilayer on Si(111), spectral evolution was observed.
At low coverages, Yu-Shiba-Rusinov state appeared, which evolved to anti ferromagnetic Kondo lattice

state in the high coverage where the molecule formed a superstructure.
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