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Device: GaAs Lateral Quantum Dot Device Specifications

A ~ 0.7 pm?
E,, = hvp /A ~ 150 peV
A = 27h?/m*A ~ 10 peV
SAARS | Tawell = h/2A ~ 0.2 1ns
—= 1. ~ 200mK

apply microwaves here
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Motivation #1:

Previously
.56 dB, 260 mK -

62 dB, 150 mK found

-90 dB, 81 mK

radiation looked
like pure heating
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Clarifying Adiabatic Pumping Experiment
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Adiabatic pumping experiment agrees with theory in many respects....
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....but not all!

Pumping Conduction
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Mesoscopic Fluctuations of Adiabatic Charge Pumping in Quantum Dots
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Effect of the magnetic field — We have demonstrated
in Sec. IIT A that there is no fundamental reason for the
pumped current to be symmetric with respect to the
magnetic field reversal, in a sharp contrast with the de-
pendence of conductance on the magnetic field. The
corresponding correlation functions were calculated in
Sec. [II B. It is demonstrated there that (Q(B)Q(—B))
B~% at large B. These conclusions contradict to Ref. 12
where the symmetry with respect to magnetic field re-
versal was reported. We can not explain this symmetry
within the framework of our theory.
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Rectification of displacement currents in an adiabatic electron pump
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Rectification of ac displacement currents generated by periodic variation of two independent gate voltages of
a quantum dot can lead to a dc voltage linear in the frequency w. The presence of this rectified displacement
current could account for the magnetic field symmetry observed in a recent measurement on an adiabatic

quantum electron pump by Switkes ef al. [Science 283, 1905 (1999)].
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Rectification Current
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When the peak ac gate voltage is small relative to the

gate voltage correlation length (~ 10mV), we can ap-
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Theory:

Symmetry of dc conductance, symmetry of rectification current
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rectification
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Theory: rectification versus photocurrent
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