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A New Technique to Understand the Impact of Black Holes on Galaxy Formation

Abstract: Many galaxies harbour a ‘super-massive’ black hole (SMBH), of a million solar masses
or larger, at their centre. The accretion disk surrounding SMBHs can release enormous
amounts of energy into the galactic environment through winds and jets. This heating,
observed in active galactic nuclei (AGN), or more dramatically in extremely distant but
fantastically luminous `quasars', strongly impacts the evolution of the gas both within a
given galaxy and also that surrounding it. The heating effect can be measured directly if
we use a background source to ‘shine’ through the gas, which the cosmic microwave
background (CMB) provides for us. Recent simulations have begun to shed light on how
well we can measure the heating process through measurements of the CMB on very
small scales. In this talk I will give a general outline of how we use parallel computing to
simulate the growth of galaxies, including the impact of black hole evolution, and how
we hope future measurements of the CMB will precisely constrain estimates of the
energy output from jets and winds. The computing aspect of this research received the
2007 Orion Discovery Award of Merit.
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