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Interface-interaction study between organic molecules and ferromagnetic (FM) surfaces offer
unmatched potential in designing hybrid spintronic devices. In this talk, I will provide evidence
of the strong molecular interaction force leading to the phenomena of crane-pulley effect –
whereby the strong π − d interface hybridization induces a combination of surface magnetic
hardening and weakening of interlayer magnetic exchange that decouples the surface
molecule-FM hard magnetic layer from the soft switchable FM layer underneath. Such a
response in our Fe/metal-phthalocyanine molecule bilayer device demonstrate a robust
monolayer molecular exchange-bias effect. If time permits, I shall also discuss the possibility to
realize an unconventional spin-glass response in these bilayer systems.
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