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Colloidal
Quantum Dots

[ Nanophotonics}

Geiregat et al. “A Bright Future for Colloidal Quantum Dot
Lasers.” NPG ASIA MATERIALS, vol. 11, 2019

Can we extend the optimization cycle of
VIS/NIR quantum dots (QDs) towards the
short and mid-wave infrared ?
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Study of fundamental light-matter
interactions on relevant time-scales
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Occurrence
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Intraband Transitions in 7-doped HgSe Quantum Dots
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n-Doped HgSe Quantum Dots - Energy level structure
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P. B. Petersen, A. Tokmakoff, Opt. Lett. 35, 1962-1963 (2010)

shot

Very suited to study broad inter
and intra-band transitions in QDs !

C. Calabrese, A. M. Stingel, L. Shen, P. B. Petersen, Opt. Lett. 37, 2265-2267 (2012)
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|E| Ultrafast & Broadband Infrared Spectroscopy
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ACS Nano 2019, 13, 9, 10512-10519
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|E| 1D Pump-Probe Spectroscopy - Spectral Slices
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v Broadband probing reveals absence of
Auger Recombination , in-line with
fluorescence experiments.

v" Intra-P state relaxation unabmiguosly
determined at 80 ps.

v" 2D full spectrum IR reveals linewidths are
dominated by inhomogeneous broadening
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