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A comprehensive understanding of electron-phonon interactions in graphene is crucial for the
development of graphene-based electronics. This study investigates the effects of doping on bilayer
graphene by means of resonance Raman spectroscopy employing an excitation laser in the infrared.
Indeed, by using an infrared excitation laser one can probe electron dispersion regions closer to the K
points, where an enhancement of electron-phonon coupling (EPC) has been recently experimentally
demonstrated [1]. This enhanced EPC has been interpreted as a result of long-range Coulomb
interactions, and would be therefore strongly sensitive to doping. In this study, by taking advantage of
an ultra-high vacuum chamber coupled to a Raman spectrometer [2], we have doped bilayer
graphene via potassium deposition, a method that allows for high doping levels (Fermi energy up to 1
eV). However, alkali metal deposition induces biaxial strain on the sample surface, which influences
the Raman spectra features together with doping. By analyzing Raman spectra collected at varying
deposition times and comparing to prior similar studies on graphene-based materials on other
substrates [3,4,5], we were able to successfully decouple the effects of strain and doping. By studying
the 2D peak lineshape upon doping we discuss the possible effects of doping on the coupling of the
charge carriers with zone-boundary phonons, in comparison with previous theoretical findings [6].

References

[1] T. Venanzi, L. Graziotto, F. Macheda, S. Sotgiu, T. Ouaj, E. Stellino, C. Fasolato, P. Postorino,
V. Miseikis, M. Metzelaars, P. Kdgerler, B. Beschoten, C. Coletti, S. Roddaro, M. Calandra, M.
Ortolani, C. Stampfer, F. Mauri, and L. Baldassarre. Probing enhanced electron-phonon
coupling in graphene by infrared resonance Raman spectroscopy. Physical Review Letters,
130(25), (2023)

[2] Betti, M. G., Blundo, E., De Luca, M., Felici, M., Frisenda, R., Ito, Y., S Jeong, D. Marchiani,
C. Mariani, A. Polimeni, M. Sbroscia, F. Trequattrini, and Trotta, R. Homogeneous Spatial
Distribution of Deuterium Chemisorbed on Free-Standing Graphene. Nanomaterials, 12(15),
2613 (2022)

[3] S. Pisana, M. Lazzeri, C. Casiraghi, K. S. Novoselov, A. K. Geim, A. C. Ferrari, and F. Mauri.
Breakdown of the adiabatic Born—Oppenheimer approximation in graphene. Nature Materials,
6(3):198-201, (2007)

[4] J.C. Chacon-Torres, L Wirtz, and T Pichler. Manifestation of charged and strained graphene
layers in the raman response of graphite intercalation compounds. ACS nano,
7(10):9249-9259, (2013)

[5] D. Marchiani, R. Frisenda, C. Mariani, M. Sbroscia, O. De Luca, M. Papagno, D. Pacile, S.
Jeong, Y. Ito, M. Grazia Betti. Charge Effects and electron-phonon coupling in
potassium-doped Graphene. ACS OMEGA 9, 39546-39553 (2024)

[6] Basko, D. M. Theory of resonant multiphonon Raman scattering in graphene. Physical
Review B—Condensed Matter and Materials Physics, 78(12), 125418, (2008)


mailto:erica.fragomeni@uniroma1.it




