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Circular Model (CM)

1. Conduction electrons in circular QD’s with parabolic confinement and magnetic field 2. Total energy of N point charges uniformly distributed over p concentric rings

It can be shown (cyclic symmetry)
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 Fits from systematic CM results provide good estimates

for number of rings and external Shells fillings
Energy = Zero point + Classical Energy ({R.}) + corrections
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At high enough magnetic fields, zero point dominates system’s energy
and the individual electrons “localize” (sharp intrinsic probability distributions)
around the classical equilibrium positions
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The CM (rings) and MD results (dots) for N = 187 particles confined in
disk (left) or harmonic (right) potentials. The core (green) region with
{1,6,12,18,(24)} particles exhibits a clear hexagonal pattern. The external
valence shells show an almost perfect circular structure.

4. Quenched Molecular Dynamics (exact classical configurations) 3. Clustering algorithm in MD: how good is the Circular Model ?

Equilibrium configurations of interacting classical particles How to define MD partitions? — Group particles in Rings
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