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Growth kinetics and nonlinear transport 
for ensembles of quantum dots

Tunneling through coupled QDs
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Master equation with P = (P{0,0},P{1,0},P{0,1},P{1,1})
T and

Bias voltage eV=µE-µC

We consider high-bias regime: eV ≫ kBT f i
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Current Operators (Project the occupation probability to the state after an electron traversed the barrier.)

MP0 = 0Steady-state solution
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Strain field from elasticity theory
Eel(r‖; z = z0) = V
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2D strain

analytical solution for interacting 
islands in one plane
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3D strain

numerical solution for 
interaction between surface- 
and buried islands
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elastic energy of interacting inclusions

in k-space [POR77]numerical solution of Green’s  tensor G̃ij

additional energy barriers
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similar method is used in:

Strain field of buried structures
array of point defects
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single point-like QD

agreement with theory
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array of point defects, materials with increasing anisotropy:
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arrays of QDs of different shapes:
input sample structures
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Kinetic Monte Carlo simulation

model of activated diffusion
probability given by Arrhenius law

wherep = �0 exp 0BBB�� EkbT 1CCCA
E = Es + En − WEstr(x, y)
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Collaborations: A4, A5, A7, B1, B14
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Vertically coupled quantum dots
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growth of QD stacks on prepatterned substrate
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