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Outline:

Master equation approach to quantum transport

Quantum measurement of solid-state qubit
- Example: SET detector, signal-to-noise ratio, etc

Quantum transport
- Current fluctuation, full counting statistics
- Example: double-dot interferometer
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Circuit diagram of the rf-SET displacement detector.
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Non-trivial points:
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FIG. 1. The crowit of a qubit and a SET used as a meter.
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Continuous weak measurement of quantum coherent oscillations
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K-A bound:

1) Itisshown that the interplay between the
Information acquisition and the backaction
dephasing of the oscillations by the detector
Imposes a fundamental limit, equal to “4”, on
the signal-to-noise ratio of the measurement.

2) The limitis universal, e.g., independent of
the coupling strength between the detector and
system, and results from the tendency of
guantum measurement to localize the system
In one of the measured eigenstates.
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The two conditions needed to reach
the “Heisenberg efficiency”:

(G_’..) RESQI — 0, (b) ‘SQIF — SQSI.

They indicate no lost information either through
(a) phase or (b) energy averaging



single-dot SET
SET SNR:
Signal-to-Noise Ratio , SNR< 4

H.J. Jiao et al, “Weak Measurement of Qubit Oscillations with Strong
Response Detectors: Violation of the Fundamental Bound Imposed on
Linear Detectors”, Phys. Rev.B 79 075320 (2009)
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Understanding the violation of Korotkov-Averin bound
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Cross correlation function

A. N. Jordan and M. Buttiker, Phys. Rev. Lett. 95, 220401 (2005).
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| Counting Statistics of Single Electron Transport in a Quantum Dot |
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Bidirectional Counting
of Single Electrons

Toshimasa Fujisawa,™** Toshiaki Hayashi,® Ritsuya Tomita
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Application to quantum transport:
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Quantum Transport through Parallel Quantum Dots
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Visibility, dephasing
Close vs open ...
Magnetic asymmetry

¢/ _Buttiker, PRL 57, 1761 (1986)

Based on current conservation and time-reversal invariance, the Onsager
relation, say, the symmetry relation of transport coefficients under
inversion of magnetic feld, will lock the current peaks at ..., for any two-

terminal linear transport.
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Strongly super-Poissonian fluctuations, giant Fano factor
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Summary

Master equation approach to quantum transport

Quantum measurement of solid-state qubit
- Example: SET detector, signal-to-noise ratio, etc

Quantum transport
- Current fluctuation, counting statistics
- Example: double-dot interferometer
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