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� Introduction SEMICONDUCTOR QUANTUM DOTS
electron islands with quantized motion

microelectrodes
etching process

artificial atoms with contacts



Discrete energy levels: 

Variation with deformation



SHELL STRUCTURE  (another case)





� HF mean field

� oscillator units:  energy

� New Hamiltonian

one parameter

length

mass



� The HF equations in oscillator basis

� The HF sp states� Up or down spins

analytical



� densities





� RPA excitations

� Matrix elements

analytical



Spurious mode
associated with the 
broken symmetry





� Response (strength) functions and sum rules

Excitation operator

Recall that in RPA

energy
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For comparison, in HF



Sum rules: energy weighted moments



Kohn theorem spurious mode



� RPA ground state and its energy� Vacuum condition� Energy

Correlation
energy� Occupation numbers

� Plus spurious mode contribution









� Symmetry restoration
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