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Why generate spin current?

Using spin-charge conversion

For magnetization manipulation! (Spin Hall Effect (SHE))
Spin accumulation o Accumulated spin current
at the interface SHE/FM propagates through the FM
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BUT!

Possible solution:
Using surface states of Tls allows to reduce current densities

Large current densities are necessary (~10'*A/m~2) to reverse the magnetization




Spin-charge conversion in topological insulators (Tl)

Topological surface

states
Large spin-orbit coupling

Edelstein effect and Inverse Edelstein effect
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Tls: efficient spin-charge conversion
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Bi; _4Sby: Topological insulator (PhD Laetitia Baringthon)
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Bi; _,Sb,: Topological surface states (PhD Laetitia Baringthon)
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Bi;_,Sby: Spin-charge conversion (PhD Laetitia Baringthon & Enzo Rongione)
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BUT to qualify charge to spin conversion
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Heterostructure to develop:

Growth by MBE (Molecular Beam Epitaxy) at C2N
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Duy Khang et al. , Journ.of Appl. Phys. 122, 143903 (2017)



Growth of MnGa by MBE (Molecular Beam Epitaxy)

Growth procedure:
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Characterization of structural properties of MnGa
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Steps, flat surface Growth of MnGa on GaAs(100) with (001)
crystallographic orientation is confirmed



Magnetic properties of MnGa

SQUID (superconducting quantum interference
device) measurements: field applied out of plane
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Growth of BiSb by MBE (Molecular Beam Epitaxy)
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Characterization of structural properties of BiSbh/MnGa/GaAs(100)
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Conclusions and perspectives

What has been done:

» Bi-dimensional growth of MnGa layers with flat surface

» Desirable magnetic properties of MnGa layers have been achieved
= Growth of BiSb on top of MnGa with (003) crystallographic
orientation

What's next:

= Analysis of ARPES data acquired at Synchrotron SOLEIL
= Charge to spin current conversion (magnetostransport

measurements, e.g. spin-orbit torque, magnetization switching) of
BiSb/MnGa system



