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Abstract:

We  report  results  from  observations  of  the  CGM  ionized,  atomic,  molecular,  and  condensed  phases  using  a  combination  of
integral field spectroscopy (MaNGA, VLT MUSE, JWST MRS), and imaging and spectroscopy from HST, VLT, Magellan. In a study of
the warm and cool CGM of galaxies mapped with IFS, and a comparison of the kinematics, ionization, and metallicity of this gas
with the ionized gas in star-forming regions in the galaxies, we find consistency with a co-rotation of the cool CGM with galaxy
disks and hints of changes in gas ionization, potentially due to the stronger intergalactic radiation field at larger galactocentric
distance.  Our  spatially  resolved  maps  of  gas  metallicity  and  ionization  around  galaxies  provide  constraints  on  models  of  the
metal distribution around galaxies. Our results are also consistent with higher metallicity and higher ionization parameter for gas
at higher elevation angles, as expected for outflows. Our JWST studies of the composition, structure, and extinction properties of
the dust grains in both the diffuse and dense ISM/CGM of galaxies at 0<z<1.5 indicate that dust grains in distant galaxies differ
in  physical  and  chemical  properties  from  grains  in  local  galaxies.  Finally,  our  study  of  the  ISM/CGM  at  4<z<6  shows  that
high-redshift  galaxies  show  a  wide  diversity  of  chemical  enrichment  histories,  including  some  cases  of  highly  accelerated
chemical evolution. 
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