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RICHNESS-MASS RELATION

AOb =ZU‘U€(M) +M(Atrue’ _")
ok = (M) + AZ(A°P, ...)
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=~ SELECTION EFFECTS IN OPTICAL CATALOGS
RICHNESS-MASS RELATION

¢y O observed richness
O true richness
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OUR APPROACH
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Zhou et al. 2023
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SURFACE DENSITY PROFILES AND DM PAINTING

—— Mean Surface density at M= 10*3M_, h? 6.5 2, ; - .
—— Mean Surface density at M= 10%4M, h? : 556.0 Tl et s x : * i ) . ~

Mean Surface density at M= 10°M, h™* > 2 w5sg o - a

* Currently using one fourth of the box
* Preselecting DM particles in ellipsoids
with KDtree
* Sigma profiles are evaluated in cylinders
e EEREEEE s with projection depth of 100 comoving
r[.’\fl!i‘h 1y ¢ | 3 I : MpC
: g e : * 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
lel3 solar masses
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Galaxy are randomly drawn based on the DM positions inside a
sub-sphere of radius give by the richness aperture

observes rnchness DM XY
true rchness DM XY
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SURFACE DENSITY PROFILES AND RADIAL PROBABILITY
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SURFACE DENSITY PROFILES AND RADIAL PROBABILITY
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where rprg = 4 Mpc Ji
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VALIDATION

We performed an initial validation on a subset of the Z=0 CO0 box
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MEMBERSHIP PROBABILITY EMULATOR

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

PREVIOUS PROBABILITY ASSIGNATION SCHEME

w,(Az,zg) = 1 — ZA—ZQ

O'Z(ch)

A?‘,ﬂi[,C) - 2:\"1“”'.113\'{} ( Arbkg-.‘t‘jac)

/ _ DNEwbkg(
w'T(AT) ]\/I’ C) _ 2“\:[3”' : ;,kg(A‘r,Rr“I',C)
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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
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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




% - - -
_—
= i

MEMBERSHIP PROBABILITY EMULATOR
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We implement the training via Pytorch and the hyperparameter optimization With an
Optuna based trial process
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epochs:
n layers:
B hidden size: 756
= dropout rate: 0.138843070602455876
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MEMBERSHIP PROBABILITY EMULATOR

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

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

¥,
1

' evaluetion time for model2 bis:5.7797768115997314

7
evaluetion time for model2:0.5806732177734375

evaluetion time for modell:3.1462643146514893

B where model2 is the optimized model but with
a value 100 for the hidden size hyperparameter
(since it i1s the less relevant and more time

| consuming to raise)
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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
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Mass bin 3.16e+03
Mass bin 5.61e+03
Mass bin 9.95e+03
Mass bin 1.77e+04
- Mass bin 3.13e+04
Mass bin 5.56e+04
Mass bin 9.86e+04

Mean Profile Change Caused by Feedback

R [kpc/h]
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- 3.13e+04
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-1.75e+05




2 - = 7 = = - - - -
< , . ~ - * i

CURRENT CHALLENGES
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Optimizing bottleneck in the pipeli during density profile evaluation

CPU time per Pipeline Step

1-Data reduction t=5.21E-05h

2-Profiles and Baryonification t=6.17E-02h
3-Galaxy Painting t=1.22E-04h
4-Correlation t=6.10E-06h

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.
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NEXT STEP

Monte Carlo Model Mock Catalogs
el * Extend the machinery for richness and
sitmulation density profiles to the full PICCOLO

Sampling

cosmological boxes (now in progress)

DarkEmulator Scaling relation  Scaling relation D:;::f;;e' Coum:z[:y“nder Scaling relation
Densing "ol (7 Richoess sk * Validate the pipeline with the ouput of
R e S— RICH-CL  richness  assignation
—r (waiting for the Flagship2 200 deg?

Binning

catalogue)
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Likelihood function

Posterior
constraints
on parameters

Posterior predictive distribution

l

Lensing signal with selection
bias removed

Az Zhou et al. 2023




