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Abstract:

Controlling electronic quantum coherence in solids at ambient conditions is a long-sought target in condensed matter physics.
Unfortunately, the quantum-coherent nature of electronic excitations in materials is usually washed out on extremely fast timescales
as a consequence of interactions with incoherent fluctuations in the environment. Current quantum computing technology is therefore
based on superconducting devices operating at extremely low temperatures (<20 mK) to preserve the quantum properties for the
timescales necessary to measure the output of logic operations.

In this talk, we will present and discuss strategies to control the insulator-to-metal transition in Mott materials, with specific focus on
the paradigmatic Mott insulator V203. We will emphasize the current attempts in controlling the Mott switching dynamics via the
application of external voltage and electromagnetic pulses and we will address the possibility of achieving quantum coherent control
of the transition dynamics. The possibility of implementing ultrafast quantum logic operations at ambient temperature will be
discussed.
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