Publ. Astron. Obs. Belgrade No. 103 (2024), 80 Poster
https://doi.org/10.69646/a0b103p080

INTERACTION OF IONS WITH DRIFT-CURRENT BIASED
SUPPORTED GRAPHENE

ANA KALINIC' ®, IVAN RADOVIC' ®, LAZAR KARBUNAR?® and
Z.L. MISKOVIC®

'Department of Atomic Physics, "VINCA" Institute of Nuclear Sciences - National
Institute of the Republic of Serbia, University of Belgrade, P.O. Box 522, Belgrade
11001, Serbia
E-mail ana.kalinic@vin.bg.ac.rs
E-mail iradovic@vin.bg.ac.rs

*School of Computing, Union University, Knez Mihailova 6, Belgrade 11000,
Serbia
E-mail lkarbunar@rafrs

*Department of Applied Mathematics, and Waterloo Institute for Nanotechnology,
University of Waterloo, Waterloo, Ontario N2L 3G1, Canada
E-mail zmiskovi@uwaterloo.ca

Abstract. In our previous publications we studied the electron energy loss function (EELS,
Despoja et al. 2017) and calculated the stopping force acting on a charged particle moving
parallel to a graphene-insulator-graphene composite system (Kalini¢ et al. 2022). In this
work we investigate the EELS and evaluate the stopping force on a charged particle moving
parallel to a graphene layer biased with a drift electric current supported by an insulating
substrate. The dielectric function of the system is expressed in terms of the bulk dielectric
function of the substrate and the response function of graphene. Focusing on the range of
frequencies from THz to mid-infrared, the response function is written in terms of a
frequency-dependent conductivity of graphene (Despoja et al. 2017). The conductivity with
the drift current is connected with the conductivity with no drift by using the Galilean
Doppler shift model (Morgado et al. 2017 and 2019). The EELS (the imaginary part of the
negative value of the inverse dielectric function) and the stopping force (the dissipative
force which opposes the particle's motion) are presented in the cases without and with
drifting electrons. The stopping force is also calculated when the drift and particle
velocities have the same and opposite signs.
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