14p-2J-16 B76EIERNELLKELHRAS AT HE (2015 AHEERLHE)

Suppression of spin pumping efficiency at low temperature in Pt/YIG thin films
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Yttrium Iron Garnet (YIG) recently can be considered as an effective spin injector because its
insulating property makes it easier to identify the origin of the observed electromotive forces (EMFs)
induced in nonmagnetic metals on YIG. Combined with dynamical spin injection, YIG is widely applied to
investigate spin-related characteristics of wide variety of condensed materials. It has been shown in the past
that the parameters of the ferromagnetic resonance and in particular the linewidth depend strongly on the
YIG propertiest] and FMR observation can become impossible below 80K. For the sake of more precise

experiment using YIG, it is necessary to investigate and grasp the spin injection property of YIG.

We prepared YIG thin films (100 nm in thick) on "o 0 deg ]
Gadolinium Gallium Garnet (GGG) substrate. A thin Pt layer ¢ 180 deg
= dl/dH 1uV

(10 nm in thick) was deposited by e-beam at room temperature.

Two electrodes were installed at the extremities of the Pt film.

The sample was then measured in a standard FMR cavity set-up —_ m
with a variable temperature equipment. FMR was measured ; %
with 50mW power and 1 to 10G field modulation. The EMF f é,_
was simultaneously measured with a nanovoltmeter. At 150K, a % g.
clear EMF spectrum was observed at the FMR resonance. 42
At lower temperatures the linewidth of the FMR started to 100K

broaden and the EMF was reduced accordingly. At 80K the

FMR signal was no longer observable and no EMF signal could

be detected. A similar FMR line broadening behavior has m

been reported in a FMR precedent study of YIGH, and 80K 7

attributed to rare earth contamination related relaxation

processest?. ‘ : ‘
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Fig. 1:  The EMFs from thin Pt film
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