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Ru insertion effect on spin Seebeck effect of YIG/Ta or Pt
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Introduction

Spin Seebeck effect and inverse spin Hall effect can realize the thermoelectric generator in a
uniform structure. However, it is necessary to increase Spin Seebeck coefficient for practical use.
We have reported improvement of Spin Seebeck coefficient by inserting Ru layer at the interface of
YIG and Ta ['l. Since there is possibility of Ru oxidization at the interface with YIG, we compare
the metallic Ru and the intentionally oxidized RuO effects on the spin Seebeck coefficients and
concluded the metallic Ru improved spin Seebeck coefficient °l. In this report, we focus on the

metallic Ru insertion effect on Spin Seebeck coefficient.

Experimental method

We used Silicon as substrate and fabricated YIG layer on substrate by RF sputtering. The sample
with YIG was annealed under 750°C for one hour. Ru and Ta deposited on those YIG films by DC
sputtering. The sample structure is Si/YIG(50nm)/Ru(tnm)/Ta or Pt(4.5nm) as show in Fig.1. The

inserted Ru thickness 7 is varied from Onm to 1.1nm. Measurement systems were shown in Ref. [12],

Results and discussion

Fig.2 shows the spin Seebeck coefficient dependence on the Ru thickness. The spin Seebeck
coefficient for YIG/Ru/Ta samples increased as Ru thickness increased although the total resistance
decreased. The optimum thickness was 0.9nm. On the other hand, YIG/Ru/Pt samples did not show
the obvious change with Ru thickness. The combination of Ru/Ta is preferable with compared to

Ru/Pt. It is supposed that Ru/Ta interface ~ 1¢°
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Fig.1 Structure of samples Fig.2 Spin Seebeck coefficient with different Ru layer thickness
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