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ABSTRACT:

This talk consists of two parts. In the first part | will review our work on quantum links [1,2], in
which we model recent demonstrations of quantum links with superconducting quantum
processors, analyzing the fidelity, transfer speed and multiplexing opportunities for these
quantum channels.

In the second part | will present a more general theory for modeling quantum systems that
interact with retarded photons [3]. | will discuss how this paradigm offers opportunities to
explore new physics, laying in between the regimes explored by condensed matter physics
and relativistic quantum information, with light cones and photon propagation times as
driver for new many-body physics.

As a concrete example, | close the talk presenting results on the collective emission
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properties of quantum systems (saturable or linear) that deposit energy into an infinite
waveguide. These results confirm the existence of superradiant behavior even when the
separation among emitters is considerable, providing evidence of new scaling laws and a
phenomenon that we call "cascaded superradiance". In this process, the superradiant burst is
built progressively by the connection of quantum emitters by propagating photons, with a
rate of increase that depends on the propagation time of the photons among quantum
nodes.
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