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Moirés of orthorhombic van der Waals magnets

General Scope:

Moiré physics, arising from the twist between two van der Waals (vdW) monolayers,
has opened new routes to engineer electronic, optical, and magnetic properties in 2D
materials. While most studies focus on hexagonal lattices generating 2D moiré supercells,
twisting orthorhombic materials leads to a fundamentally different regime: a one-
dimensional moiré potential. This geometry produces anisotropic confinement for
elementary excitations, offering unique opportunities to manipulate excitons in
semiconductors and magnons in magnetic vdW materials.

PhD Subject:

In the framework of this PhD project, we will fabricate twisted bilayers of CrSBr and
CrOCl, two orthorhombic van der Waals materials combining strong magnetic anisotropy
and, in the case of CrSBr, a direct optical band gap. The low crystal symmetry of these
systems gives rise to one-dimensional moiré superlattices, providing a unique opportunity
to engineer anisotropic excitations beyond hexagonal materials.

The project will primarily rely on advanced optical and magneto-optical
spectroscopy as sensitive, non-invasive probes of electronic and magnetic excitations.
Using polarization-resolved photoluminescence, reflectance contrast, Raman and
magneto-PL spectroscopy under applied magnetic fields, we will investigate how the moiré
potential modifies exciton localization, interlayer hybridization, and optical selection
rules. Spatially resolved optical measurements will be used to identify signatures of guided
excitonic states along the moiré direction.

In parallel, low-energy Raman and magneto-optical spectroscopy will probe
collective magnetic excitations and track the evolution of spin-wave modes as a function of
twist angle, temperature, and magnetic field. These measurements will assess whether
excitons and magnons can be guided along the one-dimensional moiré superlattice,
enabling directional energy and spin transport. Overall, this PhD project aims to establish
twisted orthorhombic bilayers as a versatile platform to control anisotropic excitations,
bridging spintronics, excitonics, and moiré quantum materials.

Required SKkills:
e Pronounced motivation for experimental condensed matter physics
¢ Knowledge of basic solid state physics
e experience with cryogeny/optical spectroscopy will be appreciated

Laboratory:
LNCMI, NEEL

PhD Supervisors:
e Faugeras Clément, clement.faugeras@Incmi.cnrs.fr
e Coraux Johann, johann.coraux@neel.cnrs.fr
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