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Manipulation of a Kondo state using spin injection technique
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Spin injection into a nonmagnetic material has attracted much interest for the development of

novel spin electronic devices. Recently, we have studied spin accumulation effect on the Kondo state

of CuFe alloy, indicating that spin polarized electrons suppress the Kondo effect, while a full

description of the spin accumulation effect on the Kondo effect has not been clear, yet.

In this study, we report on spin accumulation effect on the Kondo state of CuFe wires using

lateral spin valve structures with a CuFe/Co wire junction. Also, spin accumulation effect at a

CuFe/GaAs interface is investigated under optical spin orientation condition which excites spin

polarized electrons in GaAs efficiently. These combined results indicate that spin accumulation in

the Kondo alloy CuFe suppresses the Kondo effect due to the splitting of chemical potentials for

spin-up and spin-down channels near the interfaces. The results are discussed in detail.
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Fig.1 SEM image of a Co/CuFe local spin

injection device.



2. FRERBEBRZH DOBREESE HBRE THESBEECBIBZRE Y
A
SRAE 2 8 Co 5 I B € CuFell A E Al
ZEIMICEAL, ZOBICZET S, Co/
CuFe R TDAE MK RT > v IV DE
b2 3T 572912, Co,/AlOx/CuFef# & Z ik
ERABROFEZANTER L. 1ERLZHEAR
B OSEME H ZFig 212" Y, Figll BIFBl+B &
OI-MICERZRL. ZOBICAEL 2 IERHrEM
V+BXOV-OBIEZFHU L7z, AFETIE, &
JEdFRICERZR S 20wz, #HEREAET
DAE ERIZL DR OAZRET 2 Z &%)
RETH D,

Fig.2 SEM image of a Co/AlOx/CuFe

non-local spin valve device
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Fig.3 Resistance of a CuFe wire near the

Co/CuFe interface for two opposite current

directions.
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Fig.4 Field dependence of the voltage drop
between V+ and V- terminals of non-local
spin valve devices with (a) a Co/AlOx/Al

Jjunction and (b) a Co/AlOx/CuFe junction.
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(a)Resistance of a CuFe thin film as a
function of temperature, and (b) changes in
the resistance of the CuFe thin film under

circular polarized light illumination at 5 K.
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