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Excitons in semiconductor - Conduction band structure Set-up: = Resonance fluorescence set-
quantum dots (QDs) Photoeffect Auger recombination » up with linear polarizers to
= Promising candidate for Ec 1 © separate laser excitation and
quantum information ( /' é& QD emission
technologies N> |"‘| e AeV Detection ) S = 107 laser background
= Resonance fluorescence - suppression
(RF) is ideal: No generation of e
electrons/holes in the J—L - : Laseriight | RE
environment; less dephasing Excitation g

Dephasing mechanisms besides spin

and charge noise [1]: ¢ Tt

m Electron-photon scattering: Electron
emission into the conduction band by
the photoeffect [2,3]

m Electron-electron scattering, e.g. Auger
recombination of the trion [4-6]

GaAs:Si

Gate

= Si-doped GaAs as charge reservoir

m 45 nm AlGaAs/GaAs tunneling barrier

= QD can be charged with single charge
resolution

QD layer
e

; e
i & Charge reservoir

m The tunneling and electron emssion rate (by the
electron-photon scattering) can be obtained by
using a rate equation:

= Time-resolved two-laser resonant excitation:
1. Non-resonant in the band gap (photoeffect)
2. Resonant on the exition transition (read-out)

= Resonance fluorescence intensity of the
exciton X and trion X" transition:
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= Schematic representation of the photoemission @ 0 L L L Py(0) =0 0.1F E
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5. Electron-electron s

m Two-laser resonant
excitation on exciton
and trion transition:
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= Exciton and trion
visible at the same
gate voltage, due to
the Auger effect:
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= Electron tunneling vs. the Auger recombination m Real-time measurement of every | m In a magnetic field:
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6. Conclusion

Further reading
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Two important dephasing mechanisms, even in resonant excitation of a
quantum emitter:
= The internal photoeffect can emit an electron/hole from the

conduction/band into the continuum
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