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Abstract:

Exascale  computing  is  enabling  a  new  generation  of  cosmological  simulations,  spanning  both  gravity-only  and  full
hydrodynamics at  unprecedented scale.  The Frontier  Exascale Simulation is  the largest  hydrodynamic run to date by over  an
order  of  magnitude,  evolving  more  than  4  trillion  particles  in  a  4.6  Gpc  volume down to  redshift  zero.  The  simulation  is  well
suited for predictive comparisons with multi-wavelength observations and for constructing full-sky mock surveys for upcoming
observatories.  In  addition,  a  new  suite  of  gravity-only  simulations  is  now  reaching  beyond  10  trillion  particles,  producing
survey-encompassing  mocks  ideal  for  large-scale  structure  analysis  and  tests  of  primordial  non-Gaussianity.  This  talk  will
highlight these capabilities and their role in advancing predictive cosmology and survey science.
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