
CITA group: George Stein, Dick Bond,  
                 Marcelo Alvarez
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Ultimate goal of COMAP program is to constrain CO power 
spectrum from EoR (Z=6-8) using intensity mapping of 
redshifted CO signal. 

First step (Phase I) is a pathfinder experiment, aiming for 
detection of intermediate-redshift CO (1-0) signal at 
z=2.4-3.4. 

Phase I funded by KISS, NSF and institutional partners. 

19-pixel array, single-pol, 26-34 GHz, 10m telescope at 
OVRO; 
Broadband, CASPER-based digital backend (19 x 8 GHz); 
Four fields, each 2.5 sq deg, 1,500 hrs/field, overlap with 
galaxy surveys (e.g. COSMOS). 

Obtain 8-sigma detection combining all scales in two years 
of observing. 

Currently building receiver; expect to start two-year 
observing program in October 2017.
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Peak Patch COMAP Simulations

2.) 2LPT to move

radius

time

“separate	universes”

Simons	Observatory	Collaboration	Meeting	
November	1,	2016

Ellipsoidal	Collapse	is	Used	to	Find	
Halos	in	Lagrangian	Space

First COMAP          560Mpc box gives z~2.4-2.8 (34-30GHz),  
       runs:          M>2.5 x 1010Msun , trun~15 mins on 512 proc. 110 runs 

                 Take tproc of our cluster runs ~ few x 103 cubes

1.) Ellipsoidal Collapse is Used to Find  
Halos in Lagrangian Space
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Halos

1.58 deg

CO Model

1. SFR(M,z) 

• Behroozi et al. 2013 

2. LIR(SFR) 

3. LCO(LIR)

logLIR = ↵logL

0
CO + �

- Li et al. 2016

SFR ⇠ 10�10LIR

Scatter?
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1.58 deg 1.58 deg

Halos
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True COMAP flythrough  
7.8MHz Bandwidth
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First Step: 
Tomographic Power Spectra

7.8MHz bandwidth, 23 deg2 fov
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First Step: 
Tomographic Power Spectra

7.8MHz bandwidth, 23 deg2 fov
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Cross Correlation Between  
33.5GHz and Nearby Slices
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7.8MHz bandwidth, 23 deg2 fov

Cross Correlation Between  
33.5GHz and Nearby Slices
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Cross correlate with other tracers: 
eg. HI, CIB
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Halos

1.58 deg

HI Model

1. MHI(MHalo) 

2. LHI(MHI)

MHI = f
MHalo

1 + MHalo

MMax

MHalo > MMinif

- Villaescusa-Navarro et al. 2014

LHI =
3A10h⌫0
4mp

MHI
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HI, 
COMAP beam

1.58 deg 1.58 deg

Halos
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CIB =  Integrated Line Intensity Map

�3.30 �3.15 �3.00 �2.85 �2.70 �2.55 �2.40 �2.25
log MJy/sr

- Planck 2015 model targeting tSZ x CIB
- Planck 2013 model
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To maximize the cosmological information extracted from COMAP we 
must fully understand: 

• Intrinsic Scatter 
• eg. SFR(Mass), LCO(SFR) - Li et al. 2016 
• Hydro Sims - Bond, Stein, Alvarez, Lakhlani  

• Cosmic Scatter  
• COMAP fov highly subject to cosmic variance 
• Monte Carlo Peak Patch Sims 

• Beyond Powerspectrum 
• Cross correlations, Stacking, …

Summary:

0.6 arcminz = 2.5
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