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Abstract
A first indication of the underlying relation between level-band problems and quantum computing was
given with the introduction of the adiabatic quantum computation model in 2001. In this model the
solution to a classical problem is mapped into the ground state of the spectrum of a many-body
Hamiltonian and the role of the quantum algorithm is to prescribe the adiabatic procedure for reaching the
latter. Soon it become evident that for the most interesting combinatorial problems the required, for the
success of the adiabatic procedure, gap between the ground state and the rest of the spectrum, is not
guaranteed. Recently a new class of algorithmic procedures appeared, the QAOA class, with the aim to
offer approximate solutions to such optimization problems and which work even in the absence of a gap.
These approximate methods having also the advantage of requiring less physical resources, have attracted
the interest of the community during the last years. In short, the generic prescription for reaching the edge
of the spectrum is to adjust the application times of fixed control signals in accordance with classically
processed feedback from the quantum system. In this talk, after an extensive introduction to quantum
computational models and algorithms, I will present an approximate algorithmic procedure for
populating the edge of the spectrum of an ensemble of Rydberg atoms. This procedure exploits previous
and new theoretical knowledge on dynamics of level-band systems and experimental spectroscopic
methods.

