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SPIN INJECTION IN METALLIC NANOSTRUCTURES : 
GIANT MAGNETORESISTANCEGIANT MAGNETORESISTANCE
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CPP-GMR & SERIES RESISTANCE MODEL
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SPIN INJECTION INTO NON-MAGNETIC MATERIAL
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SPIN INJECTION INTO NON-MAGNETIC MATERIAL
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CURRENT SPIN-POLARIZATION Vs. INTERFACIAL 
TRANSMISSIONTRANSM SS ON
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Spin injection into a LED : optical conversion
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Spin Injection 
through a Fe/GaAsg
schottky junction
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ELECTRICAL DETECTION Vs. INTERFACIAL TRANSMISSION
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ELECTRICAL DETECTION OF SPIN INJECTED AND 
ACCUMULATED IN GaAs QUANTUM WELLS

Mattana et al, Phys. Rev. Lett. 
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CONDITIONS FOR NON-RELAXED SPIN ACCUMULATION
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Conditions for non-relaxed spin accumulation 
in temperature
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Resume : MR Vs. INTERFACIAL RESISTANCE ( CPP GEOMETRY )
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GEOMETRICAL EFFECTS
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MAGNETORESISTANCE WITHIN SC CHANNELS : 
FROM LOCAL TO NON LOCAL MEASUREMENTS
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Carbon Nanotubes (coll. CEA-SPEC V. Derrick)
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CONCLUSIONS :
Good conductivity matching in metallic multilayers :Good conductivity matching in metallic multilayers : 
Giant Magnetoresistance
Non-Local detection of spin accumulation : N L ca  d t cti  f spi  acc ati   
small  resistance leads to low signal 

P ble f I ed e t hi f FM//SC//FMProblem of Impedance matching for FM//SC//FM 
semiconducting nanostructures : 
Window for interfacial transmission to obtain TMR-Window for interfacial transmission to obtain TMR

- Non Local geometry for spin detection but unsuitable for 
electrical conversion of spin accumulationelectrical conversion of spin accumulation

Spintronics using Graphene and Carbon Nanotubes :

•NiFe
-Higher Fermi velocity helps for spin conservation
-Higher spin lifetime due to smaller spin-orbit coupling
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Higher spi  lifetime due to smaller spi orbit coupli g



SPIN INJECTION :  MICROSCOPIC MODEL OF 
DIFFUSION
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