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Quantum Confined Stark Effect in identical and non-identical QD stacks

A5 nm

Objective:
‘Understand experimental Red Shift due to
Quantum Confined Stark Effect (QCSE)

«Comparison of Quantum Confined Stark Effect in
identical and non-identical QD stacks
Approach: —
*Realistic multi-million structures in NEMO-3D Gahs Seioige
» Dome shaped Quantum Dots
* |dentical: D=15nm,15nm; H=3nm
* Non-ldentical: D=15nm, 13nm; H=3nm
« 10nm cap, 25nm substrate, 0.5nm WL
« VVary vertical quantum dot distance
*|n-plane Electrical Field [-20kV/cm, 20kV/cm]

Expected Results:

«Consistency of simulation results with symmetric
experimental Quantum Confined Stark Effect

+Feasibility to calculate value of polarizability I T, BT N B W L
PURDUE Yui (Matthias) Tan, Woo-Suhl Cho, and Muhammad Usman In-plane Electrical Field (kKV/cm)

Cap layer

GaAs 20nm

1055
Identical QDs

1000
d=4nm

1.045

d = 10nm
1.080

1.07%

L 1.070 d=17nm

Ground State Optical Transition Energy (eV)




