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Abstract

In this work, we present the KG method which describes the
nonequilibrium electron tunneling to manipulate adsorbed quantum dot
on metal surface by the tip of STM. The motion of the adsorbate is
discussed using the inelastic tunneling electrons by scanning tunneling
microscopy. The quantum dot crossing through the barrier is described
by truncated harmonic oscillator considering the vibrational heating
mechanism. In this mechanism the adsorbate transfer due to stepwise
vibrational excitation of the adsorbate-surface bond by inelastic tunneling
electrons.

The quantum dot is considered as a potential box, since the ground state
energy is calculated as a function of the box dimensions. The vibrational
excitation and relaxation rates as well as the stationary vibrational
occupation number and the effective temperature are all calculated and
used to calculate the motion rate for the quantum dot as a function bias
voltage. We found that the motion rate is proportional to QUOTE V* V*

which i1s in agreement with experimental and theoretical available
studies.

In order to calculate the electronic and vibrational spectroscopies, the
elastic and inelastic tunneling currents are calculated. Our calculations
are employed to calculate the local density of states on the quantum dot
and its vibrational density of states in the resonance case. Depending on
our calculations, we conclude that the vibrational mode energy, the
strength of electron-vibration coupling and temperature, all are important
parameters to determine the physical features that are responsible for the
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processes concerned with the nanostructure that are performed on solid
surface.
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