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Role of Ru insertion layer at the interface of YIG/TaW for Spin Seebeck effect
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Introduction

Using the Spin Seebeck effect and the inverse Spin Hall effect generate voltage in a uniform structure,
which has a potential of thermoelectric generation. However, the voltage is too small to be utilized. Increasing
of Spin Seebeck coefficient is necessary to obtain the better thermoelectric conversion efficiency. We have
reported that inserting Ru into the interface of Y3FesO12(YIG) and TaW film can increase Spin Seebeck
coefficient [1][2]. The origin is supposed to be restraining the TaW oxidation, but we have to add another
explanation since Ru insertion improved Spin Seebeck coefficient in YIG/Pt system, too. One possibility is
the RuO formation at the interface with YIG, which can modify the conductance matching between YIG and
metallic layer. In this report, to compare the influence of inserting Ru and RuO on the Spin Seebeck

coefficient, we fabricated YIG/RuO/Ru/TaW samples, where the upper Ru is not oxidized not to oxidize TaW.

Experimental method
The sample structure is YIG/RuO(0.2nm)/Ru(0.3nm)/TaW(4.5nm) as show in Fig.1.We used YIG (35mm

X 5mm X 1mm) sintered body as substrate Ru and TaW were sputtered by DC magnetron sputtering. RuO
was fabricated by introducing oxygen into a chamber after sputtering Ru film. The oxygen exposure was

changed from 0 to 30 kL. Measurement systems were shown in Ref. [1][2].

Results and discussion

Figure 2 shows the Spin Seebeck coefficient for the samples as shown in inset. The Spin Seebeck
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Fig.1 Space experimental method Fig.2 Spin Seebeck coefficient with different structure
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