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Two recently proposed strategies for the manipulation of nuclear spins are presented and
evaluated on a theoretical level via a combination of quantum simulation and electronic structure
theory.»">? Both suggestions attempt to overcome the problem of addressing specific, single
nuclear spins, a problem intrinsic to any method involving magnetic fields.

The first method identifies the vibrational excitation of pseudorotational motions in suitable,
highly symmetric molecules as a possible way to generate localized magnetic fields. With the help
of these local magnetic fields, even spin states of identical atoms within the same molecule might
become individually addressable. The second method exploits the nuclear electric quadrupole
moment of non-spherical nuclei to access nuclear spin states through time-dependent electric
fields.

Both methods have in common, that they aim for a link between individual nuclear spin
manipulation and well established technologies such as microelectronics and quantum optics. On
the long run, by introducing pulsed lasers in the optical or IR regime as a tool for spin control, the
long coherence times of the nuclear spin degrees of freedom might become accessible via known
and proven technology standards.
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