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Van der Waals Magnets for
Spintronic Devices
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Van der Waals (vdW) Magnet
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Room temperature vdW Magnet CHALMERS
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vdW magnet-based devices
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O Probing vdW magnetic states

v" vdW magnets for spin source

v’ Detecting spin textures

CHALMERS

d vdW magnets for SOT Memory application

v'  Field-free SOT magnetization switching
v All-vdW heterostructures field-free SOT




Probing vdW magnetic states




Fe;GeTe,/Graphene spin-valve at Room Temperature
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BZ et al. Advanced Materials 35 (2023): 2209113

v Robust spin valve operation in FGT/graphene
heterostructure
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Spin-valve signals show the in-plane spin polarization S,
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Spin polarization of up to -45 % could be detected at RT



Spin precession in Fe;GeTe,/Graphene heterostructure

Hanle precession measurements with B, and B, field sweep
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Detection of S, S, and S, spin components indicates canted magnetism of FGT

BZ et al. Advanced Materials 35 (2023): 2209113.



Electrical detection of spin texture in Constrained/Notched
Fe;GeTe,

v" Inducing spin texture nucleation
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(Co,.1sFe(.55)sGeTe, /Graphene spin-valve

increasing Co concentration
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Coexistence of non-trivial van der Waals magnetic orders
enabled field-free spin-orbit torque switching
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(CoysFeq5);GeTe, CHALMERS

Coexistence of FM and AFM magnetic states
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(Co,sFeq5)sGeTe, CHALMERS

Coexistence of FM and AFM magnetic states beyond RT  Canted Magnetism
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HR-TEM of (Co, ;Fe, ;);GeTe,

IN: Co K Signal (EDS)
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1J: Fe K Signal (EDS)
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(CoysFey5);GeTe, CHALMERS

Theory @ Prof Biplab group

CFGT is mainly in AFM state, but some FM state exists due to vacancies symmetry Uppsala Uni.
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Spin orbit torque (SOT) and interaction with M

H S
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Field-free deterministic spin-orbit torque switching at RT CHALMERS
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Harmonics measurements to extract Spin-orbit torques CHALMERS

o Hy filed free SOT devices
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All-vdW heterostructure Spin-Orbit Torque

Field-free Determinxjstic spin-orbit torque switching at room temperature
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field free SOT devices
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Summary
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Electrical detection of spin texture in
Constrained/Notched Fe GeTe,
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