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Experiment on growing highly-uniform quantum-dot samples

Questions:

 What does a perfect (homogeneously-broadened)
guantum-dot sample look like?

* Is there a way to determine degree of nonuniformity
(i.e. inhomogeneous broadening)?

Answer:. Yes, by calculating optical response with rigorous

description of dephasing (due to Coulomb correlations)

t

Usually treated as
free parameter
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Material gain (103cm1)

Calculated quantum-dot optical response
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Overview: Chow & Jahnke, Progress in Quantum Electronics 37, 109 (2013)



Spontaneous emission (1027cm-3s-leV1)

From spontaneous emission

Extraction of iInhomogeneous broadening
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Approach (quantized electrons, classical optical field)
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Approach (quantized electrons and optical field)

Quantum-dot
electronic structure
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Single-photon source

Error-free but slow
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Single-photon purity and emission rate

g@(0) vs. emission rate
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Concern: Extraneous guantum dots

g@(0) vs. emission rate
(by increasing cavity-Q)
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Concern: g®(0) as measure of error

[ Single-photon purity: m =

Single-photon emission probability
Multi-photon emission probability
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Full photon statistics vs. g(?(0)
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Gies, Jahnke, Chow, ‘Photon antibunching from few quantum dots in a cavity,” PRA 91, 061804 (R) (2015)
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On-going
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Photon number
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