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Quantum systems coupled to periodic ac electric or magnetic fields present new interesting 

coherence properties not present in the undriven system. We will show that the presence of 

an external periodic ac magnetic field applied to a two coupled two-level systems, such as a 

double quantum dot, is able to induce charge localization, spin locking or both, by tuning the 

ac field parameters, i.e., the frequency, intensity or phase difference, as well as by tuning its 

polarization. 

In contrast with ac electric fields, the possibility of induce dynamical spin locking will allow to 

freeze the spin projection of the initial state for some values of the parameter space [2,3]. We 

show how the symmetries of the Hamiltonian in the presence of the driving field influence the 

quasi-energy spectrum and how they determine the electronic charge and spin dynamics. 

Finally we discuss how the application of an ac magnetic field to these systems allows to 
tune the topological properties for both the adiabatic and the non adiabatic regime [4]. Our 
results generalize those on geometrical phases for the spin by Berry [5] including the spatial 
degree of freedom and spatial anisotropy for the magnetic field. 
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