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Abstract

The interaction dynamics in the scattering process between surface and species were

studied earlier using the one-electron Hamiltonian in the presence of a
(monochromatic) electromagnetic field. This work defines a new concept, "the
temporal effective density of states". This quantity is essential in obtaining the ion
neutralization probability in the ion-surface scattering and is equivalent to the time
average of the transient energy-dependent current through the system. Our
applications ensure that this kind of the tunneling current can be controlled by the
electromagnetic field parameters such as its frequency and its strength. Then, adiabatic
and non-adiabatic electron tunneling regimes are investigated and discussed for the
process. Also, in the limit of very low ion velocity one can find, an equivalent behavior
for the temporal effective density of states.
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1. Introduction

Processes in the gas-phase metal surface that are assisted and supported by electromagnetic
magnetic fields prove essential to understanding surface physics. In this field, Chemical
reaction dynamics in gas-phase reactions and those that happen at the gas-solid interface have
started to be dominated by chemists. The electromagnetic field had been used to study processes
state - selected reactions, transition - state spectroscopy.

The electromagnetic field has many controllable parameters: propagation vector,
polarization, intensity, and frequency. By controlling these parameters as well as the
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