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We have so far demonstrated the epitaxial growth of Ge layers on D03-ordered Fe3Si films on a Si(111) 
substrate (ρ ~ 1000 Ωcm) by using low-temperature molecular beam epitaxy (see the inset of Fig. 1).[1] 
Although we expect that the Ge/Fe3Si heterostructure will open new perspectives for next-generation 
Ge-based spintronic devices, spin-dependent transport properties through the Ge/Fe3Si high-quality 
heterointerfaces have not been clarified yet. Here we 
present the generation and detection of pure spin 
currents in a Cu-based lateral spin valve consisting of 
the Ge/Fe3Si heterostructure. 

Figure 1 shows schematics and dimensions of a 
fabricated lateral spin valve. Two Ge contacts on two 
Fe3Si electrodes were patterned by using conventional 
electron-beam lithography and Ar+ milling 
techniques.[2] The sides of the Ge/Fe3Si heterostructures 
were insulated by RF-sputtered SiO2 layers. After that, a 
wire-shaped Cu channel with a thickness of 70 nm was 
fabricated by conventional lift-off techniques. Non-local 
spin valve measurements were carried out using standard 
AC lock-in techniques (~200 Hz, ~1.0 mA). 

Figure 2 shows a representative non-local spin-valve 
signal measured at 10 K. We observe a clear hysteretic 
behavior although the spin signal is smaller than that in 
our previous Cu/Fe3Si lateral spin valves.[2, 3] It is 
noteworthy that pure spin currents flow through the 
~150 nm Cu channel and the 50 ~ 100-nm-thick Ge 
layers. We will also discuss temperature evolution of 
spin-dependent transport properties through the Ge/Fe3Si 
heterointerfaces. 
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Fig. 1 Schematics and dimensions of a Cu/Ge/Fe3Si 
lateral spin valve. The inset shows a representative 
high-resolution cross-sectional transmission electron 
microscope image of the Ge/Fe3Si heterostructure. 
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