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Itinerant large polarons in hexagonal boron nitride
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Hexagonal boron nitride (hBN), an apparently simple band insulator, underpins research in
diverse fields. It emerged as the default gate dielectric for the entire field of 2D materi-
als. In parallel, hBN attracts attention in quantum science. Defects in hBN show potential
as single photon emitters and quantum sensors. Moreover, hyperbolic phonon polaritons in
hBN have been used to study strong light matter interaction and to demonstrate highly sub-
wavelength confinement of light with potential applications in quantum technology. Here, we
study the propagation of a single photo hole at the top of the valence band of hBN using high-
resolution angle-resolved photoemission (ARPES). Our spectral function data reveal replica
bands with increased effective mass, a fingerprint of Frohlich polarons caused by long-range
electron—phonon coupling. We support this interpretation with spectral function calculations
using a self-consistent diagrammatic approach assuming a forward coupling peaked at q = 0.
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