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Spin Hall magnetoresistance of YIG / Pt with magnetic layer inserted
into the interface
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[Introduction] We have investigated the spin Seebeck voltage in the system of YIG / magnetic layer / Pt
(5 nm) and reported that these voltages are large more than YIG / Pt (5 nm) [1]. This is probably because
the spin mixing conductance was improved by inserting the magnetic layer. In this research, by measuring
the spin Hall magnetoresistance (SMR), we discuss the improvement of the interface state by inserting the
magnetic layer. In addition, by discussing the relationship with the spin Seebeck voltage, we also investigate
the relations between interface state and the electromotive force.
[Experimental method] YIG (50 nm) was sputtered on a thermally oxidized Si substrate and annealed in
air at 750 ° C for 1 hour. A magnetic layer (t nm) / Pt (5 nm) was sputtered onto the above substrate. For
the magnetic layer, Fe, FesoCoso, CogoFero, NisoFezo and Cr were used, and the film thickness t was varied
as 0.3, 0.6, and 1. For the measurement method, the SMR was measured by a four-probe measurement

method with an external magnetic field applied at -1500 Oe to 1500 Oe. The spin Seebeck coefficient was

calculated with a temperature gradient applied by one set of 50 . ; .
Peltier elements and the temperature difference between the a0l A T
a .l .1
upper surface and the lower surface of the sample as AT. % 30_- . .:...-: A Rmax 4
[Result] Fig. 1 shows the results of SMR at YIG /NiFe 0.6 nm (¢ 3 .
/Pt 5 nm as an. The SMR curve shows a typical behavior which .
the resistance R decreases as saturating the magnetization by T 5 o
increasing a magnetic field. Here, various magnetic layers are H ( Oe)

Figl: Example of SMR

inserted with different thickness, and the electric resistance ‘
Fe'

change AR is shown in Fig. 2. The largest value was obtained
when 0.6 nm of Fe was inserted in the interface between YIG
and Pt. This correlates with the result of the spin Seebeck

electromotive force [1], indicating that the electromotive force

increases owing to the interface improvement. In the

presentation, we discuss the material dependence of SMR with

F1g2: Dependence of AR on tilm

compared to the Spin Seebeck coefficient
thickness of various magnetic layers
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