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Motivation IR-Bright AGN Selection
We know that environment plays a role in galaxy evolution (e.g., Dressler, 1980, 1984) but how Our AGN are selected using Spitzer/IRAC imaging in 3.6 um and 4.5 um wavelengths. We find a color selection of [3.6 um] — [4.5 um] > 0.7 to be optimal in selecting AGN that would have been
exactly? What are the predominant environmental-dependent mechanisms that are behind the otherwise selected by a IRAC color-color selection (e.g., Stern et al., 2005) as shown in Figure 3.
rapid mass assembly (Mancone et al., 2010), enhanced star formation (Brodwin et al., 2013) and
increased AGN activity (Martini et al., 2013) that has been observed in galaxy clusters at high- Lookback Time (Gyr)
redshift (z 2 1.4). Independently both Brodwin et al. (2013) and Ehlert et al. (2015) arrived at - 22 3 %3 88 02 "3 5
similar conclusions that galaxy-galaxy merging within the clusters may be the mechanisms driving L4 g z‘fr:l‘;"iiﬂ;:aﬁgeﬁ | .
galaxy evolution in galaxy clusters early in their history. -

Similar to Ehlert et al. (2015), we aim to model the AGN incidence in galaxy clusters as tracers of 12 - ]
galaxy evolution of the cluster members.

SPT Cluster Sample
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Figure 3. IRAC colors of all objects in the Spitzer Deep Wide-Field Survey (SDWFS; Ashby, Stern, et al., 2009)  Figure 4. IRAC 3.6 um images of SPT cluster around the median redshift of our sample. IR-bright AGN are marked by white boxes. (left) SPT-CL J0212-4657
detected in 4.5 pum with SNR > 5. Red points are objects that satisfy the AGN selection criterion as described Moo = 6.06 x 10" M), z = 0.65; (right) SPT-CL J2314-5554 My = 2.18 x 101 M, z = 0.71.

in Stern et al. (2005). Blue hexbins are SDWFS objects that do not fall within the Stern wedge criterion. Our

IRAC color selection is shown as the solid black line.

Bayesian Modeling

We model AGN incidence along the line-of-sight to a cluster as power laws in redshift and cluster mass and use a beta model to describe the projected cluster-centric radial distribution. The
background contamination is modeled as a constant additive quantity.

Figure 1. SPT-CLJ2344-4243, the Phoenix Cluster, the most X-ray luminous cluster.

Our cluster sample derives from two galaxy cluster surveys carried out by the 10-meter South Model Likelihood

Pole Telescope (SPT: Carlstrom et al., 2011) the 2500 deg? SPT-SZ survey (Bleem et al., 2015) ‘T 7 —158+0.5 Ny TNac - _

and the deep, 100 deg? SPTpol 100d survey (Huang et al., 2020). Combined we have a cluster B 0 M09 r ¢ o |

sample of over 300 clusters with a median redshift of z ~ 0.69 and median cluster mass of N{z, Msop,7) = 01 + 2) 101 Mg L5 e +C In £(0, 1, C, B, 7e, ) o Z Z ID(NJZ“/) — Weomp 0 Nj2mr dr

Mg ~ 3.73 x 1014 M. - - oL od |

By using the SPT cluster surveys we are able to span a wide range of redshifts (see Fig 2.) and To validate our probabilistic model and establish expected variances on model parameters we have created mock data sets that mimic our real data using model parameter sets chosen to test

as the SPT detects clusters using the Sunyaev-Zel'dovich Effect (SZE) we have an effectively the expected parameter ranges.
uniform-selected mass sample.
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Figure 2. Mass and redshift distribution of the SPT cluster surveys. O i
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Using our model we are able to generate mock catalogs of IR-bright AGN along the line of sight
of galaxy clusters with a wide ra nge of phys]cally motivated parameter values and for the number Figure 5. Example of a mock cluster with a background mask showing the area of the simulated image above our coverage threshold. Figure 6. Model parameter fits from realistic mock catalog with input parameters indicated by dashed lines.

of galaxy clusters and AGN in our data sample we are able to constrain our input parameters with

acceptable variances.
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