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Spintronic devices
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Injection Transport Detection

spin relaxation length ~ 30 um

M. Drogeler, et al. Nano letters 16. 3533 (2016)



Tailoring graphene band structure
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Proximity effect
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Proximity-induced magnetism in graphene
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Proximity-induced magnetism
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Spin-injection by magnetic graphene
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Spin-dependent Seebeck effect

Electrical and thermal

Joule heating
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generation of spin currents

by the magnetic graphene

TS Ghiasi, et al. Nat. Nano. 16, 788 (2021) 8



Anomalous Hall effect
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Quantum anomalous Hall effect?

Magnetism
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2D magnet: CrPS, (CPS)

Side-view

St e
<E><4ﬁ<>( iy
Loy <o

. fﬁ”
s
-

L<><><

11



Magnetic behavior of CrPS,

SQUID magnetometry
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Magnetic behavior of CrPS,
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Magnetic behavior of CrPS,

SQUID magnetometry
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Spin-flop detection by graphene!
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Spin-flop detection by graphene!...through the anomalous Hall effect Ry M,
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Anomalous Hall effect in magnetized graphene
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Anomalous Hall effect in magnetized graphene
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Quantum transport in magnetic graphene

Gr/CrPS, T=2K
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Quantum transport in magnetic graphene

Landau fan diagram Gr/CrPS, T=2K
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Quantum transport in magnetic graphene

Landau fan diagram Gr/CrPS, T=2K
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Quantum transport in magnetic graphene
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Quantum transport in magnetic graphene

Landau fan diagram Gr/CrPS, T=2K
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Quantum transport in magnetic graphene
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Chiral states

Chiral states

Resistance

Gate Voltage
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Chiral states vs. helical states

Chiral states

Helical states
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Quantum transport in magnetic graphene
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Quantum anomalous spin Hall effect
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Quantum anomalous spin Hall effect
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Quantum anomalous spin Hall effect
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Quantum Hall transport in magnetic graphene
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Graphene-based magnetic heterostructures for spintronic devices

Strong spin-polarization of
conductivity in graphene

PGI‘ = 14%

Spin-dependent
Seebeck effect
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Graphene-based magnetic heterostructures for spintronic devices

Strong spin-polarization of
conductivity in graphene
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