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Catalytic_reaction of peramagnetic oxygen molecule on platinum single crystal
surface with perpendicular magnetic anisotropy

Wadayama, Toshimasa
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Pt-skin/Co-underlayer/Pt(111) (Pt-Co(111))and Pt-skin/Ni-underlayer/Pt(111)

(Pt-Ni(111))lattice stacking surfaces are prepared in ultra-high-vacuum (UHV) by using molecular
beam epitaxy (MBE). While the former Pt-Co(111) surface shows perpendicular magnetic anistropy
PMA), the latter Pt-Ni(111) surface does not show PMA. Commpressive surface strain is induced for
both the Pt-skin layers of Pt-Co(Ni)(111) due to underlaid Pt-Co(Ni)(111) lattice layers. ORR
activities for both the Pt-Co(111) and Pt-Ni(111) surfaces depend on thermal treatment temperatures

in UHV during the sample fabrication process and maximum oxygen reduction reaction (ORR) activity
is estimated to be ca. 9-fold higher than clean Pt(111). Nevertheless, dependences of the estimated
ORR activities on surface compressive strains of the surface Pt-skin layers for PMA-Pt-Co(111) and
non-PMA-Pt-Ni(111) are different, suggesting that PMA of the Pt-skin surface influences the surface
reaction of peramagnetic 02 molecules.



PMA; Perpendicular Magnetic Anisotropy
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