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Abstract 

The magnetization of a magnetic material can be excited and reversed by electric currents that 
transport spin angular momentum [1]. This was predicted in magnetic tunnel junctions—two me-
tallic ferromagnetic layers separated by a thin insulating barrier—by John Slonczewski in 1989 
and demonstrated experimentally about a decade later. This discovery has had an enormous im-
pact on magnetism research and technology [2], as prior to this the primary means to reorient 
and excite the magnetization of a magnet was by applying magnetic fields (dating to 1819 and 
Oersted). Remarkable, spin currents are also able to change the magnetic order of antiferromag-
netic layers. In this talk I will highlight my group’s experimental x-ray imaging studies of current-
induced reorientation of the Ne el vector in hematite, Fe2O3, using the spin-Hall effect in Pt as the 
spin current source [3]. I will also discuss harmonic Hall effect measurement that make it possible 
to determine the form and magnitudes of the spin-torques that act on the Ne el vector [4]. Further, 
I will provide a perspective and some initial experimental results on spintronic devices based on 
quantum materials. Specifically, I will present a spintronic resonator---a device in which spin cur-
rents excite GHz magnetization oscillations---based on a hybrid metal‐insulator‐transition oxide 
(V2O3)/ferromagnetic metal nanoconstriction [5].  
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