Angle-resolved Photoemission Studies of Microelectronic Devices and Quantum Structures
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Abstract : Two-dimensional (2D) superlattices host a rich landscape of tunable correlated and topological guantum states. Angle-resolved photoemission
spectroscopy with nanometer spatial resolution (hanoARPES) provides direct, momentum-resolved access to their electronic wavefunctions. Here, we inv-
estigate how twist angle, substrate coupling, out-of-plane electric fields, and light polarization can modify the electronic structure of 2D superlattices.
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Pristine bilayer: Spin-Split bands (blue arrow)
Twisted bilayer: Spin- degenrate states (red arrow)
Circular dichroism reveals momentum-locked OAM textures.

Slit rotation varies photon—electron
scattering geometry, enabling
Brillouin zone mapping.

3D Brillouin zone reconstruction
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Substrate-induced strain stabilizes mixed AA+AB stacking in BG/RuCl, transverse electric field.
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