Pushing the limits in real-time measurements
of quantum dynamics

Eric Kleinherbers?, Philipp Stegmann2, Annika Kurzmann3, Martin Geller?,
Axel Lorke! and Jlirgen Konig!

UNIVERSITA

DEUS | SSEBNU RG

1 Faculty of Physics and CENIDE, Universitét Duisburg-Essen, 47048 Duisburg, Germany 1 zczg 0 ffen ]m Den ken geran | D E
2 Department of Chemistry, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, USA NA
32nd Institute of Physics, RWTH Aachen University, 52074 Aachen, Germany IEN;T‘:SE%T’:TG‘ON
Measurement Noise on Charge Levels Comparison with Experiment
- electron statistics of a quantum dot measured optically via - noise: measurement outcome m. may differ from +How to extract noise probabilities?
driving an exciton with a laser (AG Lorke, A01) eigenvalue ™y of the actual state p: with probability p(a|b)

«physical state p: and measurement outcome m, appear in

all combinations:
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final binary signal with finite measurement time -theoretical description works even for extreme situations:
» neglected errors (dashed) vs. fully accounted errors (solid)
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’ -ordinary vs factorial cumulants (I';,, & [',) for a noise-dominated telegraph signal
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A. limited time resolution At ol —Fuctorial . AL (error dominated)
B. noise on charge states p(1|0) 0.01 0.05 0.1 001 05 1 510 50
C. finite length of time trace T Noise rate I'g (kHz) Time interval ¢ (ms)
- cumulant-generating function: noise leads to violation of the sign criterion (—=1)™~'Cp ,, > 0
falsely indicating correlations in the statistics
log M = log Mg + Tyoiset(z — 1) . i
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Limited Time Resolution . , . summed up:
«symmetric noise on charge levels leads to Poisson statistics
-introduce coarse graining in time: on top of the actual electron statistics!
» from rate equation to difference equation (Markov chain)
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i - influence of errors on coherent oscillations in a DQD
- cumulant-generating function: o (BA Moritz Winterott)
log M = log My — aAt(z — 1) + O(A?) D + preprint on arXiv: 2106.12502




