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Magnetism in Two-Dimensions

X X « External (electric) tunability of magnetic ordering
S « High quality down to atomically-thin layers

Strong light-matter interaction

Strain Heisenberg

0000°° Attractive to theoreticians

— (simple systems)
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Gating Proximity

Combination with other materials

Many nice reviews (but particularly ours!):
“Roadmap on Quantum Magnetic Materials”
Grubisic-Cabo, Guimaraes, et al.
2D Materials 12, 031501 (2025)
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A Tiny Sandwich

Fused quartz




Control over Magnetisation Dynamics

Hendriks, ..., MHDG,

TRFR signal (a.u.)

Nature Comm. 15, 1298 (2024).
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Amplitude of Precession
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Hendriks, ..., MHDG, Nature Comm. 15, 1298 (2024).



Coherent Opto-Magnetics

Coherent Opto-Magnetics:

Linearly polarized Inverse Cotton-Mouton Effect

ultrashort laser pulse

Ultrashort Magnetization is left to precess
effective around the field
magnetic field
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Hendriks, ..., MHDG, Nature Comm. 15, 1298 (2024).



Opto-Magnetics

* Induces large torques on the magnetisation
« Works at ultrashort (fs) timescales

* Nonthermal effects for magnetisation manipulation
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Magneto-Optic Spectrum
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Hendriks, ..., MHDG,
Phys. Rev. Mat. 10 LO11001 (2026)
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~10x higher than conventional materials
with 10x lower absorption coefficients




Excitonic Effects in Magneto-Optics
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Hendriks, ..., MHDG,
Phys. Rev. Mat. 10 L0O11001 (2026) DFT + TD-Hartree-Fock



Electrlc Control over I\/Iagneto -Optic Strength
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Electric Control over Coercive Fields
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Hendriks, ..., MHDG, PRM 10 L011001 (2026)

An (1013 cm™?)
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Electric Control over Magnetisation Dynamics

Electric control over

magnetization dynamics

Hendriks, ..., MHDG, Nature Comm. 15, 1298 (2024).
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Orbital Contributions to Anisotropy

Pristine Doped
An (1013cm™2)
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Hendriks, ..., MHDG, Nature Comm. 15, 1298 (2024). Ren, et al., Sci. Rep. 11, 2744 (2021)
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CrSBr — Layered (A-type) AFM
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Spin-Polarised LEEM — SPLEEM
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Bosma, ..., MHDG, Lo Conte, under review 18



Imaging Magnetic Domains
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Bosma, ..., MHDG, Lo Conte, under review
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Substrate Engineering of CSB Magnetisation
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AFM to FM Through Doping
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Bosma, ..., MHDG, Lo Conte
Arxiv: 2604.09794 (2026)
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Temperature Cycling
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MHDG, Lo Conte, Arxiv: 2604.09794 (2026)

Bosma, ...,



AFM Recovered for__T

h

‘0."_,, ..:i.‘.l-._ >

icker Regions

-
-

Bosma, ..., MHDG, Lo Conte, Arxiv: 2604.09794 (2026)
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Controlling Magnetism in vdW Materials

2 7 01T An (103 cm™2)

—%| Gate-controlled opto-magnetics and

/\/ S/ Ww magnetization dynamics in CGT Light
|~ Nature Comm. 15, 1298 (2024).
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Phys. Rev. Mat. 10, L011001 (2026) . 35“ \oltage
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Combination with 2D Ferroelectrics? )

Ferrons + Magnons in 2D

L Seses , . FM ordering through substrate engineering
e
T & Arxiv: 2604.09794 (2026) Substrate
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