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Abstract
A dedicated 15m telescope could map the all-
sky in the millimetre, adding 20 arcsecond 
resolution to Planck all-sky maps. We will 
present the scientific drivers for that 
instrument: CMB, lensing, SZ, Cosmic Web, 
CIB, and Polarized dust. This would provide a 
European original contribution to the S4 
efforts at a moderate cost (20M€).



  

Monfardini’s presentation PCMI: The Ascent of Kids



  

SynKid15m in a nutshell 1/2

Courtesy of A. Catalano, J. Macias-Perez & S. Leclercq
FOV=1sq degree., HWP, Polarizing Grid Splitter



  

SynKid15m in a nutshell 2/2
● 15m@ 1-3mm: beam 19-55 arcsec
● FOV 1 sq degree: 30k detectors (Kids) over 4 bands or more
● cold HWP: polarization enabled, Spectroscopy at low resolution would be a very important niche.
● Wide survey (1year, 6k sq. deg) 2-0.4 mJy 1sigma, 0.18-0.004 MJy/sr, beat cosmic variance, 15 

uK.arcmin
● Deep survey (1year 300 sq. deg) 0.4-0.1 mJy, 3uK.arcmin, (5 in polarization) ell_max~30,000
● Project cost: 14ME (ERC synergy?) then 1-2ME annual running cost (x 10 years), Need for an 

observatory and community support
● Cosmological targets (SZ, lensing B-modes), Extragalactic targets (CIB, Galaxies), Galactic (complete 

mm census, spectral maps, Magnetic field study in cold clouds)
● Initial thinking from Grenoble: A. Catalano, S. Leclercq, N. Ponthieu, J. Macias-Perez, FX Désert, F. 

Mayet, L. Perotto, A. Monfardini
● Timing: 2023-2027 construction, then 2028 commissionning, 2029- survey 
● How about a low cost, fast-track, all sky mm survey at high angular resolution? where ISM meets CMB! 

Find the needles in the haystack for follow-up by Noema/Alma/30m. 



  

Scientific drivers for a high angular 
resolution mm observatory

● Secondary anisotropies 

– SZ cluster multiband census tSZ, stacking, lensing : 

– SZ diffuse: cosmic web and kSZ, the missing baryons 

– Reionization: kSZ and intensity mapping (C+ if low-resolution spectroscopy) 

● CMB-Polarization

– Lensing B-modes and small-scale matter power spectrum 

– Foreground cleaning for S4 and Litebird

● CIB and point-sources

● Neargy galaxy mapping

● Magnetic field in the ISM Goal 4, protostellar cores, CO (if spectroscopy), Planet 9

● Serendipity: finding transients

● Stacking and cross-correlating with other wavelengths

– References for lensing: CMB-HD Sehgal et al. 2019, NGuyen et al, 2019, Phys.Rev.D

Goal 3

Goal 1

Goal 2



  

Refregier et al 2000,     10.1103/PhysRevD.61.123001



  

2030: Scientific and Political context
● eRosita, Euclid, Rubin-LSST, SKA, Athena, Litebird, Pixie, 

all with big chunks of sky, all in the G€ land.

● CMB-S4 being deployed 1G$ (600M$ + 32 annual ops.)

● CCat-Prime 6m submm surveyor (started)

● ESO ATLAST 50m (Phase A Synergy ERC project) 300 M€

● Astrodecadal survey out, CMB-HD 2*30m= 1.5G$ was proposed (not approved), CMB-S4 is 
launched

● ESA Voyage 2050 out: an ESA mission, a microwave spectroscopy explorer, with plausible target 
launch date around 2040, with moderate resolution (R=300) for CMB and intensity mapping

● in France, strong community support, beyond Litebird, to get involved in ground-based CMB 
polarization experiments (INSU, IN2P3)

● Local Grenoble context: Planck/Archeops, NIKA2, Concerto … (see slide of Moore’s law)

● Key issue (completely open at this time): Telescope site and Observatory operations



  

Matrix for wide-field CMB experiments

> 10m <10m

North mm photom
This Project

AliCPT

mm spectro

submm Scuba2/JCMT

South mm photom SPT CMB-S4, (CMB-HD)

mm spectro Concerto/Apex CCATp

submm (AtLast) CCATp

Multiple choices for experiment diversity: 
Intensity/Polarization, 
Photometry/Spectroscopy, 
mm/submm, 
10m+ or 6m, 
Ground-based/Space 



  

Additional slides



  

Additional slides



  

Additional slides

Magenta, this project 30k detectors, 1 year, 20M€
CMB-HD Sehgal et al. 2019, 2Mdetectors, 5 years, 1.5 G$.



  

Additional slides

From Carlstrom’s presentation 12 Sept 2019, Paris



  

● Voyage 2050 (See Jacques Delabrouille’s 
presentation): ESA Voyage 2050 has a L 
mission with precision spectrocopic 
capabilities in the mm range (early Universe, 
z>8) and a medium mission for high resolution 
and/or intensity mapping.

● High-resolution CMB and lensing by clusters 
(cf. e.g. CMB-HD proposal (right))

● kSZ: Calafut 2021 (ACT), Kuruvilla’s 
presentation

Noise on lensing reconstruction: 
low-ell: EB, high-ell TT (>5000)

Additional slides



  

2020 Decadal survey p. 204

Additional slides
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