
Additional cosmology:
Clusters of Galaxies

LAURO MOSCARDINI
DIP.  FISICA E ASTRONOMIA “A. Righi”, UNIBO

LAURO.MOSCARDINI@UNIBO.IT

Euclid Italian National meeting, 23rd -25th February 2022



SWG Clusters of Galaxies Workpackages
Coordinators: L. Moscardini, J. Weller, J. Bartlett (deputy)
~ 180 members, ~30% Italian

11 Working Packages
7 of them with an Italian co-lead (8 in total)
• CG-WP1 Sample selection: Brodwin, Gonzalez, Maturi
• CG-WP2 Mass modelling: Schrabback, Sereno
• CG-WP3 Likelihood: Costanzi, Sartoris
• CG-WP4 Statistics on Cluster Samples: Blot, Marulli
• CG-WP5 Mass-Observable Relation: Pacaud, Pratt
• CG-WP6 Validation: Bardelli, Pello
• CG-WP7 Astrophysics of Clusters of Galaxies: Ettori, Hatch, Pierre
• CG-WP8 External Data: Melin, Reiprich, Stanford
• CG-WP9 Cluster Simulations: Borgani, Giocoli
• CG-WP10 Weak Lensing Selected Clusters: Diego, Pires
• CG-WP11 Proto-Clusters: Cucciati, Dannerbauer

Strong and positive 
synergy/overlapping
with Ground Segment
OULE3 Clusters



List of Key Projects approved by the ECPG

KPs managed by OULE3 – Clusters



SWG+OULE3
joint meeting

7th-9th

February 2022

Thanks to all  
speakers for 
sharing the slides!



Leads KP1/WP3: 
M. Costanzi & B. Sartoris

Validation of the Cluster cosmology pipeline



B. Sartoris
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Cluster sample obtained from
HSC-DR2 galaxy catalogue 
(y-band) with PzWav



M. Costanzi
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A. Fumagalli
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Managed jointly with OULE3



Managed jointly with OULE3.
Leads: J. Bartlett & M. Maturi

Establishing the Cluster 
selection for Euclid



M.Maturi















T. Castro



Calibration of the Halo Mass function (T. Castro et al.)
● Numerical Systematics on the HMF: butterfly effect (see, eg.: Genel, Shy et al. 2017)

Same IC, different technical set-up (# of nodes, MPI ranks, etc). Yellow region: +/- 1-sigma Poisson errors. Blue region: +/-1-sigma
obtained from synthetic catalogs drawn from one single simulation assuming that each cluster have a poisson distribution on the
number of particles. T. Castro
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KP4: Euclid Galaxy Cluster Legacy Science
managed by WP7 (Ettori,Hatch,Pierre) & WP11 (Dannerbauer,Cucciati)

Expected Papers
• Paper1: Astrophysical properties of selected/unselected clusters by different 

algorithms. Potential biases and systematics on cosmology and astrophysics.
• Paper2: Definition and optimization of algorithms for the identification of 

clusters at z>1.5 and protoclusters in Euclid data.
• Paper3: Astrophysical properties of clusters identified in pre-launch surveys, 

in preparation for Euclid observations in the same fields.
• Paper4: Improving algorithms to detect and study intracluster light from 

Euclid data.



Paper1: Astrophysical properties of selected/unselected clusters by different algorithms
Contact Person: M. Pierre
Goal
Astrophysical properties of selected/unselected clusters by different algorithms. Potential biases and 
systematics on cosmology and astrophysics.
In this paper, we will analyze cluster catalogues obtained by running different cluster finding 
algorithms on simulated mocks. Using the simulated catalogues, we will look for systematic 
differences in the haloes that are detected and not detected by the different algorithms considered 
(e.g. in colour or radial distribution of the cluster galaxies, kinematics of cluster galaxies, position of 
the brightest cluster galaxies, etc.). We will carry out the analysis both as a function of redshift and 
halo mass. In order to assess the robustness of the results, we will consider catalogues based on 
alternative and complementary mocks and, when possible, on real data. When systematic differences 
are found, we will quantify the implications both on cluster cosmology (e.g. through an impact on the 
cluster selection function) and studies of galaxy evolution in clusters.
PRACTICALLY :
We propose to focus on correlations between simulated Euclid and X-ray data (X-ray can be XMM, 
eRosita or Athena).
• We produce X-ray sky maps of the Flagship simulations; the X-ray "painting" of the DM halos and of 

the AGN will assume various models of ICM physics evolution.
• We also deliver corresponding X-ray source catalogues, assuming different selection functions.

And finally, correlate the optical and X-ray catalogues in order to study the detection biases in both 
wavelengths.

• We shall start with the 50 deg2 sub-area for which M. Bolzonella recently computed the galaxy 
properties.
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WP5/KP5 Mass-Observable relation

F. Pacaud & G.W. Pratt





A. Ragagnin
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Meta-catalogues for Euclid cluster science

J.B. Melin, T. Reiprich, A. Stanford



Paper 1





Paper 2





Quick final summary

• Pre-launch KP list: rich and well-structured, with an expected good
scientific return for the Italian community
• All planned papers are progressing as expected, a good number of 

them are in an advanced state, some of them close to have a final
draft
• In some cases, there are problems of man/woman-power: if

interested to papers, don’t be shy, contact the leads!
• Strong and robust collaboration between all WPs and with OULE3 

Galaxy Clusters, where Italy is also very active


