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Abstract:

The  groundbreaking  detection  of  gravitational  waves  from  merging  black  holes  has  forever  changed  how  we  observe  the
Universe. Upcoming detectors, like the Laser Interferometer Space Antenna (LISA), will unlock new opportunities by allowing us
to detect  mergers  between stellar-mass black holes  (tens of  solar  masses)  and supermassive black holes  (SMBHs,  millions  to
billions  of  solar  masses).  These  fascinating  events,  known  as  extreme-mass-ratio  inspirals  (EMRIs),  provide  a  wealth  of
information  about  the  dynamics  near  SMBHs.  A  key  formation  channel  for  EMRIs  involves  weak  gravitational
interactions—two-body  kicks—from  surrounding  stars  and  compact  objects  that  gradually  alter  the  small  black  hole's  orbit,
eventually driving it into the SMBH. However, the picture changes when we consider the presence of SMBH companions, which
can  induce  high  orbital  eccentricities,  further  enhancing  EMRI  formation.  In  this  talk,  I  will  show  that  combining  these  two
processes is crucial for understanding the progenitors of EMRIs. Moreover, I will demonstrate that SMBH binaries create EMRIs
more  efficiently  than  either  process  alone,  making  it  truly  rain  black  holes!  This  scenario  results  in  a  substantial  stochastic
gravitational  wave  background  for  future  detectors  like  LISA.  Finally,  I  will  also  discuss  how  this  mechanism  affects  tidal
disruption events and address the tantalizing question: Is it raining stars, too?
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