
One Year Research Plan

• Comparisons between different full quantum models
for the electron transport in semiconductor devices.

• Development of a simulator based on Wigner MC for
the simulation of electron transport in semiconductorthe simulation of electron transport in semiconductor
devices.

• Validation of the method.

• Applications to technologically relevant situations.



Results Achieved

• Comparisons have been done between our Wigner MC method based on
particles signs, the Wigner MC based on particles affinities, a potential
decomposition technique and the Schroedinger equation, showing that our
method is the only one that reproduce Schroedinger results in a
quantitative way.

• A 1D/2D/3D simulator based on Wigner MC has been implemented named
nano-archimedes (www.nano-archimedes.com).

• A 1D/2D/3D simulator based on Wigner MC has been implemented named
nano-archimedes (www.nano-archimedes.com).

• Nano-archimedes has been validated against Schroedinger and Boltzmann
equations.

• Applications to technologically relevant situations have been carried out, in
particular the study of traps and scattering centers in CMOS technology.
Applications have also been done in the field of mesoscopic physics (study
of decoherence).



Validations



Emergence of Decoherence

• Time-dependent study in the presence of 

dispersive processes, inelastic processes, etc.



Applications to CMOS technology
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