21p-W241-9

HE3MICAYELLEFFTAMARR BETHE (2016 RRIEAFE KEILUFr/IR)

Investigation of the inverse Rashba-Edelstein effect
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Bi/Ag interface is now one of the most promising platforms in spintronics, since it has a
sizable Rashba effect [1]. This effect induces a spin-charge conversion called as the inverse
Rashba-Edelstein effect (IREE) reported in a Bi/Ag/NiFe system [2]. However, an
introduction of the NiFe prevents quantitative discussion on the IREE length and the Rashba
parameter, ar, because of the self-induced electromotive
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forces (EMFs) from the NiFe due to such as the inverse
spin Hall effect (ISHE) [3]. In this study, we demonstrate (V.7 4 = (V) duey
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spin-charge conversion in Bi/Ag and Ag/Bi systems on
Y3Fes01, (YIG), a ferromagnetic insulator, because they
can exhibit reversed sign of or and allow eliminating Soc | M oo
spurious signals from the NiFe.

Bi (7 nm) and Ag (5 nm) were evaporated on a YIG ©
(10 um)/Gds;GasO;, (GGG) substrate by thermal deposition
(see Figs .1(a) and (b)). The spin current was injected in the
Bi/Ag bilayers from the YIG by spin pumping under the ol
ferromagnetic resonance induced by ESR (JEOL, TEoui 2
cavity). Charge current in the Bi/Ag and the Ag/Bi &1}
converted from pure spin current by the IREE or the ISHE
was measured as the EMF. Figures 1(c) and (d) show the
EMFs from the Bi/Ag/YIG and the Ag/Bi/YIG systems, 300
respectively. Both signals are normalized by the resistance
measured by an electrical four terminal method. In order to
eliminate spurious effects possessing different symmetry,
their subtraction was implemented by using an equation, of
{I1(6)-1(6+180°)}/2 (1() : the charge current, &: the angle <
of the external magnetic field). Interestingly, (1) there isno =
remarkable difference between the subtracted signals
obtained from the Bi/Ag and the Ag/Bi samples despite of
the expected sign reversal of the ar, and (2) the magnitude 3001 AQ/BI/YIG ]
of the EMF is greater than that from Bi (7 nm)/YIG, i.e., Gt
enhancement of the EMF takes place. A model calculation
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teaches us that the sign of the EMF in the Ag/Bi and in the
Bi/Ag can be reversed even when the EMF of the ISHE in
the Bi is. These results provide materials for further
discussion on the IREE and the ISHE in Bi-based system.
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Fig.1 Schematic illustrations
of (a) the Bi/Ag/YIG and (b)
the Ag/Bi/Y1G systems, and
electromotive forces under
the resonance field in (c) the
Bi/Ag/YIG and (d) the
Ag/Bi/YIG systems.



