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makes them equivalent to phonon polaritons (PhPs)15. The 2D PhPs
are predicted to have excellent characteristics such as ultra-slow



monolayer h-BN [see Fig. 2d, the corresponding second derivative
results of Fig. 2c (Methods)]. To assign the phonon modes measured



characteristics of the Cu foil substrate, we performed a comparative 2D-



momenta than thinner layers, which gives the thinner layers a lower
deceleration factor and higher confinement factor. In this regard, the
PhP in monolayer h-BN has the optimal deceleration factor and con-
fi





https://doi.org/10.6084/m9.figshare.25239607
https://doi.org/10.6084/m9.figshare.25239607
https://www.quantum-espresso.org/


https://doi.org/10.1038/s41467-024-46229-4
http://www.nature.com/reprints


Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Observation of the nonanalytic behavior of optical phonons in monolayer hexagonal boron nitride
	Results
	Sample characterization and phonon spectra
	Breakdown of the LO-TO splitting
	Screening effect from Cu�foil
	Properties of screened 2D�PhPs
	Comparison of the methods for measuring�PhPs
	Outlook of the measured phonon and polariton behavior

	Methods
	h-BN/Cu foil preparation
	h-BN/Cu crystal preparation
	HREELS measurements
	STM measurements
	Theoretical calculation

	Data availability
	Code availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




