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Wu et al. DES Collaboration 2022



PROJECTED TWO POINT FUNCTION

SELECTION EFFECTS IN OPTICAL CATALOGS

Sunayama et al. 2018



IMPACT ON COSMOLOGICAL PARAMETERS

Costanzi et al. 2022



OUR APPROACH

Zhou et al. 2023



OUR APPROACH

PathfInder Cluster COsmoLOgy

• TreePM Open-GADGET3
• 68 bilions DM particles
• 1290 comoving Mpc/h



OUR APPROACH



PRELIMINARY FOR NFW PAINTING



SURFACE DENSITY PROFILES AND DM PAINTING

• Currently using one fourth of the box
• Preselecting DM particles in ellipsoids 

with KDtree
• Sigma profiles are evaluated in cylinders 

with projection depth of 100 comoving 
Mpc

• A sphere of radius 2 comoving Mpc is 
stored to pass to the galaxy painter

• From a base of ~24 millions object we 
have a sample ~270000 object above 
1e13 solar masses



SURFACE DENSITY PROFILES AND DM PAINTING

Galaxy are randomly drawn based on the DM positions inside a 
sub-sphere of radius give by the richness aperture



SURFACE DENSITY PROFILES AND RADIAL PROBABILITY



SURFACE DENSITY PROFILES AND RADIAL PROBABILITY



VALIDATION

We performed an initial validation on a subset of the Z=0 C0 box



MEMBERSHIP PROBABILITY EMULATOR

In order to obtain a Euclid-like output for the richness estimation, we trained a NN model 
on the Flagship2 30 deg2 catalogue processed with PZWAV and Rich-CL

RICH-CL OUTPUT FOR THE FLAGSHIP2 30deg2

PREVIOUS PROBABILITY ASSIGNATION SCHEME



MEMBERSHIP PROBABILITY EMULATOR

We implement the training via Pytorch and the hyperparameter optimization With an 
Optuna based trial process
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MEMBERSHIP PROBABILITY EMULATOR

We implement the training via Pytorch and the hyperparameter optimization With an 
Optuna based trial process

Considering that gain is limited, but adding 
parameters worsen the evaluation time:

where model2 is the optimized model but with  
a value 100 for the hidden_size hyperparameter 
(since it is the less relevant and more time 
consuming to raise) 



OPTIMIZATION AND BARYONIFICATION

Currently we are testing the optimized version with a better scheme for the density profile 
extraction, which while allows also for fast baryonification implementation



CURRENT CHALLENGES

Optimizing bottleneck in the pipeli during density profile evaluation 

Currently we are testing the optimized version 
of the 2d profile calculator. The last version can 
produce both 2d and 3d profiles for a 
Magneticum box of 512 Mpc/h in 2 h running 
with 16 processes.



NEXT STEP

Zhou et al. 2023

• Extend the machinery for richness and 
density profiles to the full PICCOLO 
cosmological boxes (now in progress)

• Validate the pipeline with the ouput of 
RICH-CL richness assignation 
(waiting for the Flagship2 200 deg2 

catalogue)


