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What is COMAP?

* Aim: ultimately, to trace LSS at EoR. In short term,
focus on lower-redshift science
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The fit line: Ly = 33Lg,
for Ly < 10" Ly

» Common star-formation tracer at low redshift
* Bright, even at high z
* Traces photon sources responsible for the ionization

e Emits in line ‘ladder’
* Intensity mapping:
* aggregate line emission from unresolved galaxies

* Measure spectra: trace evolution with redshift - ‘tomography’

* Single-dish, focal-plane array

* All-sky, 1000-element arrays, broadband backends ultimately required

* Test technology and focus on intermediate redshift, z~2-3.
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26-34 GHz
Focal-plane array
19 single-pol
pixels

Redshift

10m

telescope 35

Frequency (GHz)
NSF AAG ‘
NSF MRI

Observe for 2 years « 19 x 8 GHz backend
10m telescope at OVRO CASPER-based
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€ COMAP LNA modules
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32 34

40 LNA modules already built (JPL R&TD)
Using existing MMIC LNA designs (100 nm)

Fregency (GHz)

Evaluating new 35 nm designs (<12 K noise from 26-34 GHz noise)

Nominal Tsys=44 K (assumes 16 K amplifier noise)
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—Xperiment

COMAP Parameters

Angular resolution (arcmin) ~4’
Number of pixels 19
System temperature (K) 44
26-30
Frequency coverage (GHz) 30-34
Spectral resolution (R) ~800
Final map sensitivity per 4 GHz 133

band in single field (uK)

Parameters

-Four fields, each 2.5 sqg deg

-2,000 hrs observing
-Chosen to overlap with galaxy surveys,

e.g. COSMOS, DES
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Phase | sensitivity
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Phase ||

26-34 GHz 26-34 GHz 26-34 GHz 26-34 GHz
Focal-plane array Focal-plane array Focal-plane array Focal-plane array
19 single-pol 19 single-pol 19 single-pol
pixels pixels

26-34 GHz
Focal-plane array
19 single-pol 19 single-pol
pixels pixels pixels

10m 10m 10m 10m 10m
telescope telescope telescope telescope telescope

Observe for 3 years
4 GHz backend
5x10m telescope at OVRO




hase |l sensitivity

COMAP 10m: x5 dishes (detection significance)
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—oregrounds

*Free-free
«CMB

* Synchrotron
 Point sources

e Foreground continuua fitted out as low-
order modes

* Other lines redshifted into 26-34 GHz band
o HEN (1-0). CGN(1-0) CS (1-0) HCEO"

 Brightest line foreground sub-dominant

Galactic
synchrotron

0.016305

4 Faint pdint sodrcés

-8.86204e-06

Galactic free-free

1.01989%e-11
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—oregrounds

model A
— CO |
— HCN :
*Free-free — CO+HON|
«CMB
* Synchrotron

* Point sources

*Foreground continua fitted out as low-order
modes

* Other lines redshifted into 26-34 GHz band

«HCN (1-0), CN (1-0), CS (1-0), HCO* Dongwoo Chung

 Brightest line foreground sub-dominant




AME Science
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Mapping of extended areas:
- Galactic: NCP, compact targets
- Nearby galaxies

1 MHz spectral resolution (higher
possible?)

COMAP Parameters

Angular resolution (arcmin) ~4’

Number of pixels 19

System temperature (K) 44
Frequency coverage (GHz) gggg
Spectral resolution (R) ~800
Final map sensitivity per 4 GHz 133

band in single field (uK)




« COMAP Phase | fully funded by NSF (AAG + MRI), KISS, Caltech, Stanford, JPL, Miami, Manchester, Oslo
 4-year project: 2-year build, 2-year observation

* Start observing October 2017/




