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Influence of non-magnetic layers at Co:FeAlysSio.s/Ge interface
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Recently, we reported that spin injection/detection efficiency at room temperature was significantly
enhanced by inserting Fe atomic layers into Co2FeAlosSio.s (CFAS)/Ge interface because suppression of
Ge outdiffusion and efficient spin injection via band-symmetry matching effect are simultaneously
demonstrated [1]. Also, we found that ferromagnetism near the interface just on top of Ge is strongly related
to the spin injection/detection efficiency [2]. Here, we explore the spin injection/detection phenomena
through the CFAS/Ge interface having non-magnetic metal (NM: Cr, V, Cu) layers.

Using low temperature molecular beam epitaxy (LT-MBE), we grew CFAS(~8 nm)/NM(~3 AL)/Fe(~3
AL) multilayers on an n-Ge layer, where Fe(~3 AL) was inserted on top of Ge to suppress the outdiffusion
of Ge and to induce epitaxial growth of the CFAS layer. To measure two-terminal local (ARL) and four-
terminal nonlocal (ARNL) spin signals, we fabricated lateral spin-valve (LSV) devices with various insertion
layers (Cr, V, and Cu), as shown in Fig. 1(a). Although local and nonlocal spin signals are observed for all
the devices at low temperatures, the value of ARL for each LSV device is markedly different, as shown in
Fig. 1(b). For the LSV device with Cr, the value of ARL at 8 K is three orders of magnitude smaller than
that for a device with Fe [1]. Therefore, even the insertion of few atomic layers of Cr, V, and Cu can
drastically change the spin injection/detection efficiency at the CFAS/Ge interface. We will discuss possible

mechanisms by using structural, magnetic characterizations, and theoretical calculations.
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Fig. 1(a) Schematic of the fabricated LSV devices with NM insertion at the CFAS/Ge interfaces. (b) Two-terminal
local spin signals measured at 8K for LSV devices with Cr/Fe, V/Fe, and Cu/Fe insertion layers.
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