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COMAP

Some motivation
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COMAP

Some Motivation

Why is this happening?

warm/cold atomic gas
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Llne IntenS|ty Mapping Overview
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COMAP Pathfinder

Instrument

« 26 — 34 GHz frequency coverage

e 4096 channels with ~ 2 MHz channel
bandwidth

e 4.5 beam FWHM at 30 GHz

» 19 forward-facing feeds (pixels) in a
hexagonal lattice arrangement

* |ntensity only, no polarisation
information




- COMAP Pathfinder

> Science Goals
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models after 1 year of observing
(arxiv:2111.05927)
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COMAP Pathfinder

Recent Papers

* Overview: 2111.05927

e |Instrument: 2111.05928
 Data Processing: 2111.05929
* Results: 2111.05930

* Forecasts: 2111.05931

» Galactic Survey: 2111.05932 —arly Science: |-V

 EOR:2111.05933



COMAP Pathfinder

Power Spectrum Constraints
x10°
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COMAP Pathfinder

Constraints on CO and Molecular Gas
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3 - COMAP Pathfinder

Data Analysis

Several temporal and frequency filters

4

Level 1 data gbe VLI Level 2 data

scan_detect

tod2comap

Observation

database > accept mod  —

vl et Power Spectra

Credit: J. S. Lunde

11



COMAP Pathfinder

CO Field Maps: Field 1
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- COMAP Pathfinder

> Systematics

o Standing Waves? Turn Around Effect? - High
» Gain fluctuations or 1/f - Low

« Atmosphere and Weather - Low

 Ground spillover - Low

 Astronomical Foregrounds - Low

e Beam sidelobes - ?



- COMAP Pathfinder

> Systematics

o Standing Waves? Turn Around Effect? - High

* Gain fluctuations or 1/f - Low

« Atmosphere and Weather - Low

 Ground spillover - Low Easily removed -> Correlated in Frequency
 Astronomical Foregrounds - Low

e Beam sidelobes - ?



- COMAP Pathfinder

> Systematics

. Standing Waves? Turn Around Effect? - High Not smooth in frequency -
difficult to remove

» Gain fluctuations or 1/f - Low

« Atmosphere and Weather - Low
 Ground spillover - Low
 Astronomical Foregrounds - Low

e Beam sidelobes - ?



COMAP Pathfinder

New Filter

old pipeline (polynomial filter) Planck SMICA CMB map
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COMAP Pathfinder

New Filter

new pipeline (continuous calibration filter) Planck SMICA CMB map
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COMAP Pathfinder

Systematics - Frequency structure
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% COMAP Pathfinder

> Summary

« COMAP is a CO line intensity mapping experiment probing cold molecular gas at z=3
and z=6 In the future.

* We are fully funded to complete the pathfinder experiment for 2 more years, and have
proposals in for the 15GHz expansion.

* The first year of data we reached the expected noise level, but now we are going
deeper new systematics are appearing that we are still working to understand.



