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Neutral and Charged excitons in quantum dots
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Neutral and charged excitons in quantum dots
X" (n+1 electrons and one hole )
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Zero bandwidth model
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Initial state energy
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Finite bandwidth

znztial> — 11413?3031"' Z Ak‘¢k> T Z Ak,k" ¢kk>

k>kp k>kp
k'<kp

\\IJ..




initial Kondo state X?- final states
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Magnetic field effects

Excitons in 3D
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Neutral and charged excitons in quantum dots
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| | Experimental data
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X?- - exciton

Initial state final state
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The final state is stable:
Spin blockade



X3~ - exciton in a symmetric dot
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Exciton X3-

Initial state final state
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The final state is not stable
Intra-band Auger-like process

Coulomb coupling with the d-shell:
A. Wojs and P. Hawrylak, Phys. Rev. B — 1997.



intra—dot :
H H + H hybridization /w\

A. Govorov, R.J.

—1
I, (w)c Re
(@) % Re[ =]

s, = [ M0 fopte)de
2 ' '
oam, e | WL POV
—0E +e—¢

Warburton, and K. Karrai, Physica E, 2004




Emission energy
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Anticrossing condition:

Excess kinetic energy
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Exciton in ring-like dots

1D ring quasi-1D ring
. Polarized exciton: rotating dipole
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Models of semiconductor nano-ring
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Type-ll quantum dots

GaSb quantum dot
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Experiment with type-II quantum dots
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Conclusions

Quantum dots as an open system

Hybridization with extended states a neutral exciton
“traps” magnetic
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