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Control of charge and spin in nanostructured system is of great
importance in electronics and spintronics as it creates possibilities
for new devices. Coherent propagation of carriers in multiple-path
geometries provides a suitable way to achieve this goal through
interference effects. For example, charge transport through a ring
embedded with one or more quantum dots can be controlled by applying
a magnetic flux through the ring.

Quantum dot rings exploiting Rashba spin-orbit coupling have been
proposed as tunable spin polarizers. However, the strong confinement
of electrons within the quantum dots introduces another factor that
must be considered. Below a characteristic many-body temperature
scale, antiferromagnetic correlation between localized and itinerant
electrons leads to formation of the so-called Kondo resonance, which
opens up an additional channel for transport. The simultaneous treatment
of all these ingredients is best addressed within the framework of the
numerical renormalization group.
