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SiGe self-assembled nanostructures for quantum spintronics
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Quantum spintronics aims at utilizing the quantum nature of individual spins to bring new
functionalities into logic circuits. Here we investigate a new route to quantum spintronics
based on p-type SiGe nanostructures. This system combines weak hyperfine interaction,
which is a favourable property for long spin coherence, with strong spin-orbit coupling, which
can enable fast spin manipulation. We shall present tunneling and co-tunneling spectroscopy
experiments on single quantum-dot devices. Our measurements reveal a variety of spin-
related properties of the confined hole states. In particular, we find large g-factor anisotropies
as well as pronounced spin-orbit related asymmetries in the non-linear transport
characteristics [1,2]. In addition, we report a giant non-monotonic modulation of the hole g-
factors induced by an external electric field [3]. Implications and schemes for electrically-
driven spin coherent manipulation and readout are discussed.
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