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Abstract: In the quantum Hall regime near integer filling factors, electrons are
transmitted through edge states, confined at the borders of the device. In
mesoscopic samples, however, edge states may be sufficiently close to
allow electrons to tunnel, or to be transmitted through localized states
(‘Coulomb islands’). Here, we use the biased tip of a low temperature
scanning gate microscope fo alter tunneling through quantum Hall
Coulomb islands localized inside a quantum ring patterned in an
InGaAs/InAlAs heterostructure. Simultaneously, we map the quantum
ring resistance and observe different sets of concentric resistance fringes,
due to Coulomb blockade through each active Coulomb island, which
allow to locate them precisely within the device [1]. Tuning the magnetic
field and the tip voltage, we can extract spectroscopic information on the
Coulomb islands and manipulate them.

[1] B. Hackens et al., Nature Communications 1, 39 (2010).
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