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Time-resolved SP-STM study of spin dynamics in ferromagnetic nanostructures
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In order to investigate spin relaxation processes in ferromagnetic
nanostructures, we established nanostructures with simple spin-dependent electronic states and
spin-polarized scanning tunneling microscopy (STM) with temporal resolution.

Co nanostructures with triangular shape were formed on Cu(111l) substrate, followed by sequential
deposition of Fe, Ni, or Ag. This procedure resulted in the formation of a core-shell type of
nanostructures that Co was surrounded by other materials. Spin-polarized STM measurements revealed
that Co nanostructures exhibited two free-electron like spin-polarized surface states. Analyses on
the energy width of discrete free-electron like states implied that the spin relaxation time was
longer for core-shell type nanostructures than for pure Co nanostructures.
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