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Motivation: Van der Waals (vdW) based magnets are an ideal platform for probing and understanding emergent spin phenomena. However, element-specific nanoscale characterization of the spin structure in these systems
is crucial for both fundamental insight into low-dimensional magnetism and the rational design of spintronic devicesbased on these materials, ramains elusive. Here, we utilize X-ray magnetic circulardichroism pairedwith photo
emission electron microscopy (X-PEEM) to resolve the magnetic order in atomically thin CrSBr and Fe, GeTe, (FGT)/WTe, heterostructures. Our comprehensive measurements reveal CrSBr magnetic structure at the nanoscale
and its dependence on layer-parity and twist angle, additionallly directly capturing all-electrical, spin-orbit torque (SOT) driven domain dynamics in FGT.

Layer-Parity and Twist-Dependent Magnetism in CrSBr
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90° twisted interface deviates from the prevailing picture
that individual monolayers retain their in-plane easy axis.

Graphene encapsulation enhances XMCD signal. Twist induced structural reconstruction drives the magnetic

ground state from in-plane to PMA.

Layer-parity-dependent magnetization set by surface

termination, persisting down to monolayer. Emergent ground state is stable for field applied up to

+ 100 mT.

*XMCD asymmetry colorbar applies to all panels
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