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Abstract: The direct and inverse spin Hall effect is the key effect for spin-charge conversion in spintronics, which plays a
vital role in the generation and detection of pure spin currents. It is a core issue to develop and explore materials with high
spin-charge conversion efficiency. Here, we demonstrate the inverse spin Hall effect in a conductive bismuth oxide. The bis-
muth oxide thin films with different thicknesses were prepared from a sintered bismuth oxide target by an rf-sputtering sys-
tem. Then, permalloy/bismuth oxide bilayer spin pumping devices were developed, with which voltage signals corresponding
to the inverse spin Hall effect were confirmed by the spin pumping technique. Furthermore, by systematical studying of bis-
muth-oxide thickness dependence of those spin Hall voltages, the spin Hall angle and spin diffusion length were quantitative-
ly estimated. Our results propose a novel system with an observable inverse spin Hall effect, which expands the possibility of
spintronic materials and guides a new path for the development of spin-based devices.
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Fig. 1  Schematic illustration of the Py/Bi,0; bilayer system and
spin-pumping set-up, H is the external magnetic field (a) ;
XRD patterns of the Py/Bi, 05 bilayer film on an oxidized

silicon substrate (b)
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Fig. 2 External magnetic field H dependence of the FMR signal d/(H)/
dH for the Py/Bi, 04 bilayer film, I denotes the microwave ab-
sorption intensity (a); external magnetic field H dependence of
the voltage signal V for the Py/Bi, 05 bilayer film excited by mi-
crowave with a power of 200 mW (open circles are the experimen-

tal data, the dash curves are the fitting results) (b)
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Fig.3 H-Hpyy, dependence of FMR signals dI( H)/dH (a) and voltage

signals V (b) for the Py/Bi, 05 bilayer film at various out-plane
magnetic field angles 6} ; the out-plane magnetic field angle 6y
dependence of V ( the out-plane magnetic field angle 6} is deter-

mined in the insert) (c)
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Fig. 4 External magnetic field H dependence of voltage signals V for the

Py/Bi, 05 bilayer film at various microwave powers Pyy(a),

the Py dependence of the voltage signal V_(b)
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