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Electron spin resonance provides a powerful tool for coherent manipulation of spins, which is of great importance for spintronics and quantum computing [1]. By applying short resonant microwave pulses, an arbitrary superposition of spin-up and spin-down states is created. Usually, electron spin resonance methods involve magnetic dipole transitions induced by an oscillating magnetic field. However, there has been a strong revival of interest in electric dipole spin resonance controlled by alternating electric fields [2] that provides the ability to manipulate and detect electron spins at the nanometer scale and may be useful for distinguishing different spin-orbit interaction mechanisms. 

Recently, the idea to use heavy-hole spins (instead of electron ones) as carriers of quantum information has generated a lot of interest. On one hand, the hyperfine interaction of holes with lattice nuclei is suppressed, since the valence band has p symmetry. On the another hand, the spin relaxation and decoherence for holes due to heavy-hole – phonon interaction could be comparable to or even longer than that for electrons in flat quantum dots [3]. We show that at low temperatures the spin decoherence time is two times longer than the spin relaxation time [3]. We discuss the difference in the magnetic-field dependence of the spin relaxation rate due to Rashba or Dresselhaus spin-orbit coupling for systems with positive (i.e., GaAs quantum dots) or negative (i.e., InAs quantum dots) 
g-factor.

A new method for manipulation of a heavy hole spin in a quantum dot is proposed [4]. Due to spin-orbit coupling between states with different orbital momenta and opposite spin orientations, an applied rf electric field induces transitions between spin-up and spin-down states. This scheme can be used for detection of heavy-hole spin resonance signals, for the control of the spin dynamics in two-dimensional systems, and for determining important parameters of heavy-holes such as the effective g-factor, mass, spin-orbit coupling constants, spin relaxation and decoherence times. 
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