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Work Force
Today
● Permanent Members

– 7 CNRS
– 4 University
– 2 CEA
– 1 Observatory
– 3 Emeritus

● 7 Graduate Students
● 3 Post-Docs (inc. PCCP)
● 4 Associates
● About 20 other admin. & 

« affiliates »  

2015
● Permanent Members

– 7 CNRS Researchers
– 3 university
– 1 CEA
– 1 Emeritus

● 5 Graduate Students
● 4 Postdocs
● 5 Associates
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Project Evolution
● (e)BOSS work has 

finished at APC
● Planck has (almost) 

finished
● DESI work has moved 

to LPNHE
● SKA work is not being 

undertaken

● LSST & Euclid work is 
well-defined & long-term

● LiteBIRD proposals are 
being submitted

● Simons Array work 
continues

● QUBIC has begun 
integration

● Simons Observatory & 
CMB Stage 4 is being 
explored
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HCERES Question #1
Please say more about the mechanisms for cross-

group discussions, both within Cosmology and with the 
other groups (particularly Astroparticle, Gravitation). 

We are particularly interested in how students interact 
across groups.

● Within Cosmology, we have weekly meetings and discussions. 
● With Theory & Gravitation we have shared students 

(cotutelles, stages) and try to organize joint 
discussions/projects (e.g., are the LIGO BHs primordial?).

● With Neutrinos we are trying to organize “basic” discussion 
sessions (e.g., how can we help each other?)

● With colleagues e have the COSMO-VIA, which has streamed 
APC & remote lectures (http://viavca.in2p3.fr/site.html)
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HCERES Question #2
The Planck efforts were very successful, but these are 
now ending. Please give some indication about how 
some of the researchers are joining other projects – 
what is going well in this transition, and what needs 

additional attention?
● Bartlett → CORE, 

Euclid, LSST, S4
● Bucher → CORE, 

LiteBIRD
● Delabrouille → CORE
● Ganga → Euclid, S4
● Giraud-Héraud → Euclid

● Patanchon → CORE, 
LiteBIRD

● Piat → CORE, QUBIC
● Rosset → Euclid
● Stompor → LiteBIRD, 

Simons A/O
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HCERES Question #3
“The goal is to be ready to exploit all possible 

synergies between LSST, Euclid, DESI/FORMOST, the 
Simons Observatory, and CMB Stage-IV.” This is good, 
but we are interested in some specifics: what are the 

top-priority analyses, and why, or at least what are the 
first efforts and where might they lead next?

● First Detection of Cosmic Microwave 
Background Lensing and Lyman-α 
Forest Bispectrum, Doux, Schaan, 
Aubourg, Ganga, Lee, Spergel, 
Tréguer, Phys. Rev. D 94, 103506 
(2016)

● First Steps the detection of SZ cluster 
mass via CMB lensing by Planck: 
Planck 2015 results. XXIV. Cosmology 
from Sunyaev-Zeldovich cluster 
counts

● Scientific Synergy Between LSST and 
Euclid, arXiv:1710.08489  

● The POLARBEAR Collaboration, 
'Evidence for Gravitational Lensing of 
the Cosmic Microwave Background 
Polarization from Cross-Correlation 
with the Cosmic Infrared Background', 
Physical Review Letters, 112, 131302, 
(2014) (Editor's choice) including J. 
Errard, M. Le Jeune, J. Peloton, D. 
Poletti, R. Stompor
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HCERES Question #3 (continued)
“The goal is to be ready to exploit all possible 

synergies between LSST, Euclid, DESI/FORMOST, the 
Simons Observatory, and CMB Stage-IV.” This is good, 
but we are interested in some specifics: what are the 

top-priority analyses, and why, or at least what are the 
first efforts and where might they lead next?

● Tomographic reconstruction 
of the matter field by cross-
correlation of CMB lensing 
maps with LSS tracers with 
known redshift. Constraints 
on dark energy, dark matter, 
neutrino mass and modified 
gravity.

● Comparison of Euclid 
lensing and CMB lensing to 
control systematics in both.

● Studies of the circum-galactic medium and the 
relation between baryons and dark matter through 
observations of the SZ effect and CMB halo lensing.  
This requires observations at CMB frequencies of 
large samples of galaxies, groups and clusters 
selected in the optical/NIR.

● Multi-wavelength cluster cosmology: samples 
selected in optical/NIR compared with samples 
selected via SZ greatly improve control of 
systematics.  Mass measurements with Euclid shear 
measurements and CMB lensing at redshifts beyond 
the reach Euclid. 
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HCERES Question #4
What are the current plans for APC personnel to spend 
time working abroad (e.g., SLAC and Chile, in the case 

of LSST). Are there issues with travel support?

For LSST the priority is to ensure the integration and commissioning tasks 
for which we need lots of travel to SLAC and Chile. This is true for others 
labs – not just APC. The IN2P3 LSST budget covers a number of labs, and 
the LSST Board makes decisions across labs.

For QUBIC we have made an ANR request for the period 2019-22 for 
~200k€ (about 20 trips/year)

For SA/SO we are funded on the level of 6k per by IN2P3 (PICS) plus 
LABEX (7k$) per year. So we are fine for the next 3 years or so. But overall 
again I think we do not have long term solution here so things often 
oscillate. We were much worse off two years ago for PB. Now we are ok, 
but it is sometimes difficult to get committed to an experiment which takes 
a decade to come to fruition, if we have no long term travel support as a 
minimum. 
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HCERES Question #5
What is the current strategy, and what are the interests 
of group members, for CMB-E4 vs CMB-S4? What are 

the prospects for the mm lab contribution to CMB 
stage 4?

Current Strategy:
● Push the “Florence Process” in 

hopes of Europe-wide participation 
in S4 (this was the framework/spirit 
within which E4 was done)

● Within the IN2P3 (not just APC), 
leverage mmLab, QUBIC, NIKA 
and other explore the possibilities 
of contributing hardware to the 
Simons Observatory (an optics 
“tube”; which would presumably 
also lead to S4 contributions) 

Current Strategy (cont’d.)
● Demonstrate utility of QUBIC’s 

bolometric interferometry for the 
CMB

● There is some danger with 
LiteBIRD & QUBIC that we lose 
participation in “small-scales”

mmLab Contributions:
● TES cold readout (in demand)
● Dual Color LE KIDs
● Detector Characterization
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HCERES Question #6
What are the financial prospects to bring the QUBIC 

instrument to a level/size to reach sensitivity 
comparable to current large ground based CMB 

polarization experiments?
● At the moment QUBIC has 400 horns & ~2k detectors

– To go to 3600 horns & 16k detectors would cost ~€40M 

● The CMB Stage-IV Concept Definition Team has 
estimated the total project cost to be $412M. 

● Simons Observatory has been endowed with ~$50M
● As part of the “Florence Process”, we have been 

discussing Europe-wide contributions of order $50-
100M
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QUBIC Deployment plan
• 2017-2018 : at APC

– Integration started
– Early 2018: Technological Demonstrator (reduced 

QUBIC)
• 1/4 focal plane, 64 horns, small mirrors

– April 2018: Upgrade to full size mirrors and 400 horns

In-lab Demonstration of
Bolometric Interferometry

On-Sky Demonstration of
Bolometric Interferometry

Stage III
σ(r)=0.01

Evolution to Stage IV
σ(r)=0.001

• 2020-… : QUBIC evolves towards Stage-IV
• European extension of the collaboration
• Improved designs already being investigated
• Excellent quality site open to development

• 2018 : Argentina
• mid-2018: Integration with mount, Installation 

on site
• First Light Sept. 2018 with ¼ focal plane

• 2019 : Argentina
• Upgrade to QUBIC 1st module (2 focal planes 150 and 220 

GHz)
• First Light March 2019
• Data taking: 2-3 years σ(r)=0.01
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Millimeter-Wave Laboratory Activities

• QUBIC:
– Instrument definition
– Detection chain 

architecture 
– Cold readout electronics

• Cryogenic SiGe ASIC
• TDM 128->1: 

world premiere

– TES characterisation

• Polarisation sensitive 
KIDs
– Test set-up
– First samples

C fiber signal on 
QUBIC TESs

QUBIC filled TES array

Polarisation 
sensitive  LEKIDs
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Millimeter-Wave Laboratory Future

• Faster TDM ASIC
• Antenna coupled 

multichroic LEKIDs
• Projects:

– Near term: QUBIC
– Medium/Long term:

● ground-based 
experiment S4-like 

● space mission
(LiteBird, CORE)

• Visible and near-IR KIDs
– GEPI leader

Dual color antenna coupled LEKID
Sample made at GEPI
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● A new project supported by Simons Foundation and 
combining two major current experiments: 
POLARBEAR/Simons Array and advACT.

● It will feature multiple telescopes with range of 
apertures (1- 6m) and O(105) multi-chroic detectors.

● It will operate from the Atacama Desert in Chile;
● The first light is expected in 2020.
● It will be a precursor for Stage IV experiments.
● It  targets:   σ(r) << 10-2,  σ(Σmν) < O(35meV), but it 

science ranges from clusters to primordial 
gravitational waves.

● It is an open collaboration actively searching for 
foreign partners.@APC

● The PB/SA group at APC involved since 2016 and has an ‘essential’ member status 
(absolved of yearly ‘buy-in’ fees);

●

● Involved in (co)-coordination of the science activities (membership of the Scientific 
Planning and Pipeline and Data Management Committees, coordination of the 
Working Groups); 

● Discussion started with SO about a potential APC/IN2P3 hardware involvement.
● Could be a stepping stone for the APC, IN2P3 and French CMB community to S4.

Simons Observatory
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Recent LSST News
● Contribution to the Construction:

– Camera Command Control System Architecture — Eric Aubourg

– Development of the Core of the Code — Etienne Marin-Matholaz
● This provides test-bed support for all sub-systems;

– Filter changer control system (FCS) development — Françoise 
Virieux

● This includes a full-scale model at LPNHE

– Construction Coordination in France — Eric Aubourg

● Scientific Preparation:
– Cluster analysis preparation – Bartlett, Penna-Lima, Ascaso

– Multi-survey lensing analysis preparation & probe combination 
preparation – Aubourg, Rosset, Ganga, Doux, Penna-Lima, 
Aubourg
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LSST 2018 –

● Construction
– The project will soon move from construction to 

integration, and from SLAC to Chile
– Construction of the filter changer at LPNHE, Filter Change 

System & Camera Command System
 

● Scientific Preparation
– Cluster Cosmology (ANR project led by Bartlett)
– Preparation of multi-survey joint LSST/Euclid analysis: 

deblending, combined shear measurement with machine 
learning (ERC project led by Aubourg)
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Euclid
● ESA's M2 cosmology 

mission: the near-term 
successor to Planck. 

● Launch expected in 
2021, with 7 years of 
operations.

● APC is contributing to 
the Euclid External, 
Simulations, 
Photometric Redshifts, 
CMB Cross-Corr...

● Pre-Launch NISP 
Radiation Testing

● Euclid-France's 
“Software Development 
platform” is developed 
by APC, the IN2P3 and 
others

● Co-lead of, and 
contributors to, Galaxy 
Cluster SWG

● APC provides the 
Euclid-France SDC 
Reference 
Scientist/CCIN2P3 
scientist 



2017-11-30 Cosmology 23

Euclid@APC Organization

Work with 
LSST

Project 
Support

Cosmic 
Ray Tests “Science”

Simu-
lations

A. B. Ascaso
E. Aubourg

J. Bartlett (SWG 
Galaxy Clusters)

C. Cavet
J. Errard
K. Ganga

Y. Giraud-Héraud
M. Le Jeune

G. Smoot
C. Rosset

C. Roucelle

(doctorants)
Bui Van Tuan
Calum Murray
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Timeline (2015)

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Polarbear

QUBIC

CORE

(e)BOSS

LSST

Euclid

Planck

Radio

Development Operations

Development Operations

Development?

Development Operations

Development and Operations To be proposed

Analysis

HIRAX ?                        TianLai ?                        HERA ?          SKA ?

To be proposed
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LiteBIRD + Future Sat.

Operations

Timeline (2017)

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

QUBIC

LSST

Euclid

Satellites

Simons Obs.

Migration to S4

Development Operations

Development Operations

Development

Polarbear/Simons Array

Analysis

CMB Stage-IV
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Thanks!


