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Multiple Paths for Extragalactic Sky Models
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Fast CMB Secondary Mocks
with Peak Patch Approach
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Fast Large Scale Structure Mocks with the
Peak Patch Approach (with Bond, Stein, Battaglia & van Engelen)

83 Gpc”3 Volume @409673 Resolution
Halo Mass Resolution ~ 113 Mgun/h

Memory Footprint: 2 TB
Fully Sky for0 <z < 1.3
~600 CPU Hours
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Fast Large Scale Structure Mocks with the
Peak Patch Approach (with Bond, Stein, Battaglia & van Engelen)
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Fast Large Scale Structure Mocks with the
Peak Patch Approach (with Bond, Stein, Battaglia & van Engelen)
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CMB Lensing Mocks to z=4.5
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Fast Full Sky CMB Convergence Maps with
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Peak PatCh Approach (with Bond, Stein, Battaglia & van Engelen)
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Total Lensing Potential
Including Field
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Difference Map of Lensed and Unlensed CMB
including 2LPT Field + Halos + uncorrelated
Gaussian 1100 >z > 4.5
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Comparison to
Planck Cluster tSZ x CIB



® Common PSZ1-PSZ2
® New detections PSZ2
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All Clusters
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PSZ2 Only
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CIB @545 GHz

-75 =70 —65 —-60 —-55_ -50 —45 —4.0

log Compton—y5c415BGHZ

17



Msoo [10™ Mg]

10

4

7 9 |

® o
'.. ’:'.'00“ $

® ..o..e°o. 8 .{..
P oo T S ‘0"0 r‘v;" .:" n '.,Ol l.l “mam
-

#o—q

0.0

0.2

0.4

0.6
Redshift

0.8

1.0

Alvarez et al. (2017)



00+ 1)CY /2m [10712 g

_ycx()/c+]CIB) === PYc XV
Alvarez et al. (2017)

10 10 10
: 100 GHz § 143 GHz § 217 GHz
T =
1072 -‘[ 10_2;
|l @ F
73- M . MR | —3-..| ) Y |
1201 107 10° 1201 107 10°

353 GHz § 545 GHz




Using Hydro Sims to Model
Small Scale kSZ Physics
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104 = Leading order (LO) — — Gas
] ====- Dark matter (DM) —=—+= Connected (C)
5 ] Free electron (FE) ®  SRNI2 rescaled
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Wish List for Extragalactic CMB

Foreground Models

Goal:

Unified model for Extragalactic CMB
Sky that spans the range of realistic
foregrounds and is consistent with
current observations

Physical realism

- Variation of galaxy SED within
clusters

« Environmental dependence and
assembly bias of SED

« Orientation of matter, galaxies,
electron pressure and momentum in
clusters with large scale structure
and dependence on feedback

Empirical tests

tSZ / kSZ / CIB bispectra and
trispectra

Cross-correlations with galaxy
surveys

Scaling relations

Targeted observations of
individual clusters



