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Abstract

Point-contact spectroscopy technique has been used to study (1) the spin polarization of ordinary and half-metallic ferromagnets (2) spin-transfer torques in a single ferromagnetic layer.

Ferromagnetic materials with substantial spin polarization play a crucial role in spintronic devices such as MRAM. Of particular interest is half-metallic ferromagnet with 100% spin polarization. The values of spin polarization of a ferromagnet can be reliably determined using point-contact Andreev reflection (PCAR) with proper quantitative analysis. We have measured the spin polarizations of common ferromagnets Fe, Co and Ni, as well as single crystals of La0.7Sr0.3MnO3 and CrO2. Most importantly, we demonstrated CrO2 is indeed half-metallic with a polarization no less than 96%.

It is known that the magnetic configuration of a ferromagnetic/non-magnetic multilayer affects its electrical properties, an effect called GMR. Spin-transfer torque is the reverse effect. A spin-polarized electrical current flowing perpendicular through a multilayer can alter its magnetic configuration. The underlying physics is that spin-polarized carriers transfer spin angular momentum onto the magnetizations and thereby imparting a torque. While ferromagnetic/non-magnetic multilayers were generally considered indispensable to this effect, we have demonstrated spin-transfer torques in a single ferromagnetic layer.

