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In order to quantitative analysis of spin pumping and inverse spin Hall effect (ISHE) , broadband
measurement technique is used. The detected ISHE signal is strong enhanced for YIG/Pt as
compared with NiFe/Pt because of higher precession angle in the ferromagnetic resonance state,
which causes a large amount of spin current. Spin Seebeck effect is a new energy harvesting
technology which enables the conversion of temperature gradient across magnetic materials into
spin current. we fabricated the thermoelectric films of NIG and NIGG multilayer structures on
(111) oriented gallium gadolinium garnet substrate by metal organic decomposition method.
Thickness of NIG and NIGG layers were varied to control magnetic properties. Observed spin
Seebeck signal is found to be highly dependent on the garnet/Pt interface, implying that mixing
conductance is a important factor to design the thermoelectric devices.
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Fig.1 Optical microscope image of
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Fig.5 Frequency dependent spin Hall angle of
Pt obtained by AMR measurement and
microwave field evaluation from power
measurements (Pyans, Pinput, Pab) .

Fig.4 Frequency dependent spectrum of inverse
spin Hall voltage as a function of magnetic
field. Inset shows signal at /= 10 GHz,
solid circles are experimental data and
line is Lorentz fit.
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Fig.7 (af) Thermoelectric voltage signal as a function of magnetic field for different multilayers.
(g) Spin Hall current generated by thermal magnon in different multilayers.
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