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The quest for using the spin degree of freedom in future devices has renewed the interest in
exploring spin-related phenomena in various states of matter. As for many other examples
in the past, this technological quest is about to promote remarkable progress in physics,
technology, and, possibly, the understanding of the world around us. In this talk I shall
briefly review some of the recent activities in my group, all dealing, in one way or another,
with the coupling of spin to charge in the solid state: spin-torque transfer[1], the electric
control of a hole-spin qubit[2], and, in more detail, bias-anomaly in AlGaMnAs-based
heterostructures[3], and the dynamics of Dirac fermions at topological insulator surfaces[4].
The theoretical approaches used to capture these phenomena range from semi-classical to
fully quantum-mechanical (ballistic), however, in this talk I will try to emphasize the
underlying physical mechanisms.
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