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Abstract:

Although  many-body  localization  (MBL)  is  most  widely  studied  for  systems  with  random  potentials,  various  interesting
phenomena occur  naturally  in  quasiperiodic  potentials.  In  particular,  there  is  the  lack  of  low-disorder  rare  regions  which  may
destabilize MBL, the existence of a regime which is non-ergodic but with extended states, and a regime where all single-particle
orbitals  are critical.  In this  talk,  I  will  give a theoretical  picture of  these phenomena (and some generalizations)  based on the
structure of the quasiperiodic potentials. First, I will show that regularly spaced deep wells in the potential create a separation of
particle and information spreading timescales, leading to the non-ergodic extended behavior. Secondly, I will demonstrate that
local  mirror  symmetries  in  the  potential  give  rise  to  a  hierarchy  of  resonances  in  the  presence  of  interaction,  leading  to
many-body critical states. Finally, I will discuss how such resonances may lead to rare-region effects in quasiperiodic systems,
even though there is no low-disorder region in such systems.
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