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Abstract:

Feedback from active galactic nuclei (AGN) plays an essential role in current models of galaxy formation, yet the details of this
process  remain  highly  uncertain.  I  will  describe  our  work  combining  numerical  simulations  with  microwave,  X-ray,  and
large-scale  structure  (LSS)  survey  data  to  better  constrain  this  process.  Our  team  has  conducted  a  series  of  simulations
spanning a broad range of feedback properties, enabling us to investigate their effects on the circumgalactic medium (CGM). At
microwave  wavelengths,  we  use  these  simulations  to  predict  the  thermal  and  kinetic  Sunyaev-Zel’dovich  (SZ)  effects.  We
compare these predictions with stacked data from the Atacama Cosmology Telescope (ACT) and the South Pole Telescope (SPT)
to derive constraints on AGN feedback. Additionally, we outline plans to improve these constraints with the TolTEC camera on
the Large Millimeter Telescope (LMT).
At  X-ray  wavelengths,  we  apply  these  simulations  to  predict  soft  X-ray  emission,  which  we  compare  with  stacked  eROSITA
observations.  A  persistent  challenge  in  interpreting  these  comparisons  is  the  influence  of  halo  mass.  I  will  discuss  how weak
gravitational lensing can help resolve this issue, offering new insights into the co-evolution of galaxies and their AGN.
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