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Recently, spintronics attracts much attention because of its potential for fabricating electronic
devices without a power loss due to Joule heating. Spin-Hall effect is one of the keys to the generation
of spin currents. In spin-Hall effect, up— and down-spin electrons move in opposite sides depending
on the direction of electron currents. This effect can appear in non-magnetic materials and non-magnetic
field. In this study, we performed the direct detection of the current-induced spin polarization at
the surfaces of non-magnetic materials using spin—-polarized positron annihilation.

The positron is annihilated with the electron in a material, leading to the emission of annihilation
gamma-rays. The energy distribution of annihilation gamma-rays reflects the momentum distribution of
the electron annihilated with the positron. When positron and electron spins are anti—parallel, the
probability of its annihilation becomes large. In this study, we measured the intensity of three—photon
annihilation of positronium at the surfaces when spin—polarized positrons with an energy of 50 eV were
injected in Pt and Au thin films.

The fol lowing results were obtained in the experiments: (i) for Pt and Au thin film surface the intensity
of three-photon annihilation varies with the direction of the electron current, (ii) the intensity
increments for Pt and Au increase with increasing the electron current, and (iii) the intensity increment
for Pt is about six times as large as that for Au.

As a result, we succeeded in detecting the current—induced spin polarization using spin—-polarized
positron annihilation. However, the magnitude of the spin polarization obtained here is about 4 orders
of magnitude larger than that estimated from the spin diffusion theory. This indicates the existence
of additional effects such as surface magnetism and Rashba effect.




