
COLOURS
Welcome to

Cosmological Surveys and Synergies

Samuel Farrens

Institut Pascal     02/06/2025



THE INSTITUT PASCAL

2Welcome to COLOURS - S. Farrens

Thank you IPa! 🙏
‣ No conference fees! 

‣ Accommodation provided for 
many participants 

‣ Offices for all participants 

‣ Lunches and coffee breaks 

‣ Social dinners and ice breakers 

‣ Booklets and posters 

‣ Fantastic support!

https://www.institut-pascal.universite-paris-saclay.fr/

https://www.institut-pascal.universite-paris-saclay.fr/
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‣ GOLD was meant to be a 10-week programme in 2020 

‣ 3 week-long workshops on cosmology: weak lensing, galaxy 
clustering and theory 

‣ 1 week-long summer school on cosmology and data science 

‣ Cancelled due to the COVID pandemic 😷 

‣ Revived in 2023 as COLOURS

Thank you Valeria! 🙏

Valeria Pettorino (ESA ESTEC)
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‣ Cosmological Surveys and Synergies (COLOURS) ended up being 
a 2-week programme 

‣ 1-week summer school aimed at preparing early-career 
researchers for upcoming cosmological surveys but also other 
career paths 

‣ 4-day workshop aimed at understanding what we have learned 
from stage-III cosmological surveys and what we hope to learn 
from stage IV 

‣ Thanks to some very generous speakers, the LOC and the SOC 
we managed to pull everything together!  

‣ We hope you enjoy the programme! 🙂

Thank all of you! 🙏
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Thank you Lana! 🙏

https://www.lanainland.com/

‣ Logo, poster, booklet and badge design

Yolanda
Dube

University of the Western Cape

Samuel
Farrens

CosmoStat, CEA Paris-Saclay

Francesco Maria
Flammini Dotti

University of Heidelberg

silvia
galli

IAP

Lorenzo
Gervani

UniTo

Katayoon
Ghaemiardakani

CPPM

Daniel
Gruen

LMU Munich

Sêcloka Lazare
Guedezounme

Department of Physics & Astronomy,
University of the Western Cape, Cape

Town

https://www.instagram.com/lanainland/

https://www.lanainland.com/
https://www.instagram.com/lanainland/
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Samuel Farrens Anna Guerreschi Sacha Guerrini Fabian Hervas Peters Natalia Porqueres Vilasini Tinanneri Sreekanth

The LOC

The SOC
‣ Stefano Camera (U. Turin, IT) 
‣ Samuel Farrens (CEA, FR) 
‣Natalia Porqueres (CEA, FR) 
‣ Elena Sellentin (U. Leiden, NL) 
‣Marta Spinelli (OCA, FR) 
‣ Jean-Luc Starck (CEA, FR & FORTH, GR)
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www.cosmostat.orgirfu.cea.fr/dap/irfu.cea.frwww.cea.fr &
‣ CEA: French Alternative Energies and Atomic Energy 

Commission 
‣ IRFU: Institute of research into the fundamental laws of the 

Universe

‣ AIM: Astrophysics, Instrumentation and Modelling 
‣ Cosmology 
‣ Galaxy Formation 
‣ Star Formation 
‣ Exo-planets 
‣ High-energy events 
‣ Plans modelling 
‣ Instrumentation (e.g. JWST, Euclid)

‣ CosmoStat: Cosmology and Statistics 
‣ Weak gravitational lensing 
‣ Machine learning 
‣ Signal/image processing 
‣ Inference 
‣ Euclid, Rubin LSST, SKAO, UNIONS

https://www.cosmostat.org/
https://irfu.cea.fr/dap/
https://irfu.cea.fr
https://www.cea.fr/
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Matter DensityMatter DensityMatter DensityEnergy Density

‣ Baryonic effects? 
‣ Nature of dark matter? 
‣ Nature of dark energy? 
‣ Is 𝚲CDM complete?

‣ Is General Relativity complete? 
‣ New physics to be found? 
‣ Do we really understand systematics? 
‣ Neutrino masses?
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Tension between early and late-times

Early Times
Late Times

Credit: NASA/WMAP
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Age of the UniverseIn the Realm of the Hubble tension � a Review of Solutions 10

Figure 1. Whisker plot with 68% CL constraints of the Hubble constant H0 through
direct and indirect measurements by di↵erent astronomical missions and groups
performed over the years. The cyan vertical band corresponds to the H0 value from
SH0ES Team [2] (R20, H0 = 73.2 ± 1.3 km s�1 Mpc�1 at 68% CL) and the light pink
vertical band corresponds to the H0 value as reported by Planck 2018 team [11] within
a ⇤CDM scenario. A sample code for producing similar figures with any choice of the

data is made publicly available online at github.com/lucavisinelli/H0TensionRealm.

Hubble Tension

Di Valentino et al. (2021)
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SH0ES Team [2] (R20, H0 = 73.2 ± 1.3 km s�1 Mpc�1 at 68% CL) and the light pink
vertical band corresponds to the H0 value as reported by Planck 2018 team [11] within
a ⇤CDM scenario. A sample code for producing similar figures with any choice of the

data is made publicly available online at github.com/lucavisinelli/H0TensionRealm.

Planck

SH0ES

~1Gyr
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Mass and Structure of the Universe

S8 Tension

Bouché et al. (2022)

8
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CMB Planck + RSD + JLA (DW non-local)

CMB Planck + BAO + Pantheon (RT-minimal non-local)
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WL CFHTLenS
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GC BOSS power spectra
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CC SDSS-DR8
CC Planck tSZ

RSD + BAO + Pantheon
RSD
RSD

FIG. 1: Estimates of S8 provided by the two non-local cosmological analyses [56, 98], and the ⇤CDM fit of the CMB [5, 66],
the WL data [18, 20, 80, 83, 84, 99], the combination of WL and galaxy clustering observations [100–102], cluster counting
[19, 87, 88] and RSD surveys [92, 94]. The colored band corresponds to the S8 value derived by the analysis of the Planck–CMB
data in the ⇤CDM framework [5].
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and the RT model is thus safe regarding the time variation of the effective Newton’s constant. Geff indeed reduces
to G at the Solar System scale, while a deviation of ⇠1% rises at cosmological scales.

In [56], the growth rate f(z, k) ⌘ d ln �M/d ln a is also derived. The results do not differ from those of ⇤CDM
cosmology: f(z, k) can be fitted with a k-independent function f(z) = [⌦M (z)]� , where � ' 0.55 is roughly constant.
Accordingly, any possible deviation in the growth of perturbations should be due to the amplitude �8. In order to find
any signature of the non-local model at perturbation level, which could account for the growth tension, the theory was
compared with cosmological observations: Planck–CMB, Pantheon SNIa and SDSS-BAO. The Bayesian parameter
estimation shows a full equivalence between the RT non-local cosmology and the ⇤CDM one. No statistically signifi-
cant deviation in the �8 parameter emerges for any of the tested versions of the Ricci-Transverse model. Eventually,
this theory cannot alleviate the growth tension, as shown in Figure 1.

V. HUBBLE TENSION IN LIGHT OF THE NON-LOCAL MODELS

Hubble tension is certainly the most renowned and significant tension of the ⇤CDM model. It emerges from the
comparison between early-time and late-time measurements of the Hubble constant. From one side, CMB analysis
[5, 66, 105–108], BAO surveys [6, 101, 109, 110] with standard BBN constraints [111] and combinations of CMB,
BAO, SNIa [112], RSD and cosmic shear data [78, 113, 114] point towards lower values of H0 (H0 = 67.4 ± 0.5 km
s�1Mpc�1 from Planck 2018 [5]). On the other side, the local measurements based on standard candles prefer higher
values for the Hubble constant [115] (H0 = 73.04± 1.04 km s�1Mpc�1 from SH0ES 2022 [17]). The main results are
achieved by the SH0ES collaboration using Hubble Space Telescope observations: on the one hand, they analyzed

A&A proofs: manuscript no. output
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Σ8=σ8(Ωm 0.3)0.58

Previous work

Legacy Analyses

Planck Legacy

Li et al. (2023) −2.93σ

Legacy Nz est. & calib. −2.08σ

Legacy Tomo. & KiDZ (5 bins) −1.61σ

K1000 Tiles; NLA; 5 bins −1.17σ

K1000 Tiles; NLA−M; 6 Bins −1.40σ

Legacy (fiducial) −0.73σ

0.75 0.8 0.85
S8=σ8 Ωm 0.3
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−0.85σ

−1.00σ
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Fig. H.1. Variation in recovered En

cosmological constraints for Σ8 (left)
and S 8 (right) when moving between
KiDS-1000 and KiDS-Legacy analy-
ses, relative to the constraints from
Planck (red). Each point is anno-
tated with the Hellinger tension be-
tween the marginal constraint and
that of Planck.

but do not lead to a significant change in the estimated cos-
mological parameters. As such, our Hellinger distance with
Planck increases with these additions, to 1.40ω consistency
in Σ8 and 1.00ω consistency in S 8.

H.1.5 Additional Legacy area

Finally, we add the data back into Legacy that resides out-
side the footprint of KiDS-1000, and recover our fiducial
result, which exhibits a 0.73ω consistency in Σ8 and 0.74ω
consistency in S 8. This demonstrates that there is a non-
negligible statistical noise component in the di!erence be-
tween the sources probed within the footprint of KiDS-1000
and over the final KiDS-Legacy area.

H.2 Expanded scale cuts

Post unblinding, we discovered a typographical error in the
pipeline which performed the measurement of correlation
functions with expanded scale cuts (Sect. 5.2.7). This error
meant that the pre-unblinding measurements were made
with uncalibrated shapes directly from our shape mea-
surement code lensfit, rather than with the recalibrated
shapes (Sect. 3.5). We reran the expanded scale cut analysis
with the correct recalibrated shapes post-unblinding, find-
ing that the consistency between the analyses with fiducial
and expanded scale cuts improved from 0.3ω to 0.15ω with
the use of the correct shapes. No conclusions were changed
as a result of this error.

H.3 Iterative covariances

All fiducial chains were recomputed using our iterative co-
variance framework post-unblinding. This was a conscious
pre-unblinding choice, as the iterative covariances require
non-negligible CPU time for the computation of MAP and
new covariances. We find that this process has a negligi-
ble impact on our constraints (see Sect. 5.2.3), and thus

does not represent a possible source of bias in our blinded
analysis.

Article number, page 40 of 40

Wright et al. (2025)S8 = σ8 Ωm/0.3

KiDS Legacy
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Missions

Euclid Rubin

Roman

DESI

CMB-S4SKAO LISA

SIMONS

~2-5 PB ~1 PB ~10-20 PB ~30-60 PB

~20-40 PB ~600 PB/year ~10-15 PB ~1-2 PB
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‣ Monday 2nd of June until Friday 6th of June 

‣ 5 lectures/tutorials on Cosmology 

‣ 2 hands-on tutorials on Data Science 

‣ 1 hands-on tutorial on Communication 

‣ 1 guided visit to a Quantum Computing centre 

‣ 1 interactive session on Transferable Skills

‣ 1 Buffet Lunch on Monday afternoon 

‣ 1 Ice Breaker on Monday evening 

‣ 1 Social Dinner on Friday evening 

‣ Plenty of long lunch breaks! 

‣ 3-day weekend! 

‣ Take advantage of the #social channel

Work Hard Play Hard Responsibly



COMMUNICATION

14Welcome to COLOURS - S. Farrens

https://colours-2025.slack.com

‣ Slack will be the primary source of information and communication. 

‣ Keep an eye on #announcements!

https://colours-2025.slack.com
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https://indico.ijclab.in2p3.fr/event/11110/attachments/24233/35305/colours_coc.pdf

‣ All participants, speakers, and LOC members have agreed to abide by the Code of Conduct through the 
registration form. 

‣ The CoC applies throughout the entire COLOURS programme — including social events and offsite activities. 

‣ If you experience or witness any incident or issue, please report it to any member of the LOC. You can do so: 
‣ In person 
‣ Via Slack 
‣ By email — at any time 

‣ The LOC is committed to taking appropriate action.

https://indico.ijclab.in2p3.fr/event/11110/attachments/24233/35305/colours_coc.pdf
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https://indico.ijclab.in2p3.fr/event/11110/

Detailed View

To see all session 
times and 
speakers. Keep an 
eye for changes 
that may come up 
during the 
programme!

https://indico.ijclab.in2p3.fr/event/11110/
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‣ Buffet lunches will be provided at the IPa on 
Monday 2nd and Tuesday 10th. 

‣ Vouchers for free lunches in the canteen will be 
provided on the other days, including the Friday 
13th. 

‣ Coffee breaks will be provided twice a day. 

‣ The ice breaker events will include snacks. 

‣ You can find some goodies in the kitchen at any 
time if you are feeling peckish. 

‣ You are on your own for dinner, but feel free to ask 
the LOC for recommendations!

‣ Eduroam is available throughout the premises. 

‣ visiteurs network also available. 

‣ Password: 1Up97Sy!

Food WiFi

Building Access

‣ The doors are open from 09:00 till 17:00 CEST. 

‣ All LOC members have access cards if you need to 
get in the building outside these times. 

‣ You will be able to exit the building at any time.
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‣ Ask questions! You are all here to learn, so don’t be shy! 

‣ Talk to people! Networking is a critical part of an (non-)academic career. 

‣ Take advantage of the facilities. Write equations, draw pictures, debate 
the nature of the Universe! 

‣ Take advantage of being in Île-de-France. You have Paris and the 
surrounding areas at your disposal. Rent a bike, go to a museum, eat some 
snails! 🐌 

‣ Be nice, be inclusive, be interested!



COLOURS
Enjoy


