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• Some of the noise is “real” and reflects the true nature of the
conduction processes

• Some noise may be “numerical”, due to the difficulty in
having a large enough sample to collect needed statistics.

• Statistical enhancement is applied to remove particles where
they are “oversampled” (real space or momentum space) and
add particles where they are ”undersampled”; or different
weights are assigned to particles, so that rarely populated
regions may have many particles with small weight, and
highly populated regions may have few particle with large
weight.

• Typical application is the resolution of high energy tails ofthe
carrier distribution.

Monte Carlo simulation is noisy
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Effects of Statistical Enhancement
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Test Runs for comparison of the techniques

Bulk simulation for undoped silicon, with 30,000 particles

Electric field 300 kV/cm

50 energy bins of width 0.1 eV from 0 to 5 eV

Enhancement called every 1fs of simulation

Results were averages of 50 independent simulations of 3000 fs

Error performance analysis was done for steady-state, ignoring
the initial 500 fs of the simulation.
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