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We examined the structure and magnetic properties such as spin state and magnetic anisotorpy of
an iron(ll) phthalocyanine (FePc) attached to Cu(110), Cu(110) (2x1)-0 and Ag(110) surfaces by
inelastic electron tunnel ing spectroscopy with STM (STM-IETS). The FePc molecules favor flat-lying
configuration on these substrates. While the molecules form periodic superstructure on Cu(2x1)-0
and Ag (110), they do not construct ordered overlayer on Cu(110), suggesting the molecule-substrate
interaction stronger than the intermolecular interaction on Cu(110). The spin state of S=1 is kept
on Cu(2x1)-0, but it converts to S=0 on Cu(110) and Ag(110). The direct coupling of Fe 3d state
with both substrates affects the electonic configuration whereas the very thin Cu0 layer reduces
the coupling, resulting the survival of S=1 on (2x1)-0 substrate. The zero field splitting and
the magnetic field evolution due to the Zeeman effect showed that the magnetic anisotropy converts
to easy-axis from the easy-plane of the bulk. The symmetry of the ligand field surrounding the
Fe atom is lowered on the oxidized surface, switching the magnetic anisotropy from the easy-plane
to the easy-axis. The molecues in the second layer on Ag(110) form one—-dimensional chain structure
on the first layer. The molecules in the second layer take S=1 the same as the bulk because the
first layer screens the substrate electronic system to reduce the coupling. However, the zero field
splitting is different from the bulk, indicating the symmetry of the ligand field is modified even
in the weak coupling case similarly to the Cu(110) (2x1) -0. These findings demonstrate the importance
of coupling at the molecule-substrate interface for manipulating the magnetic properties of
adsorbates.




