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Abstract:

The  existence  of  a  population  of  massive  quiescent  galaxies  with  little  to  no  star  formation  poses  a  challenge  to  our
understanding of galaxy evolution. The physical process that quenched the star formation in these galaxies is debated, but the
most popular possibility is that feedback from supermassive black holes lifts or heats the gas that would otherwise be used to
form stars. In this paper, we evaluate this idea in two ways. First, we compare the cumulative growth in the cosmic inventory of
the total stellar mass in quiescent galaxies to the corresponding growth in the amount of kinetic energy carried by radio jets. We
find  that  these  two  inventories  are  remarkably  well-synchronized,  with  about  50% of  the  total  amounts  being  created  in  the
epoch from z ≈ 1 to 2. We also show that these agree extremely well with the corresponding growth in the cumulative number
of major mergers that result in massive (>10^11 M_ ʘ) galaxies. We therefore argue that major mergers trigger the radio jets
and also transform the galaxies from disks to spheroids. Second, we evaluate the total amount of kinetic energy delivered by
jets  and  compare  it  to  the  baryonic  binding  energy  of  the  galaxies.  We  find  the  jet  kinetic  energy  is  more  than  sufficient  to
quench  star  formation,  and  the  quenching  process  should  be  more  effective  in  more  massive  galaxies.  We  show  that  these
results are quantitatively consistent with recent measurements of the Sunyaev–Zel'dovich effect seen in massive galaxies at z ≈
1.
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