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IST:NL team
Dedicated simulations

M. Bonici, S. Camera, C. Carbone, V. F. Cardone, M. Martinelli D. Sciotti …



approximately 30 gal/arcmin2

 15.0000 deg2

the peak of the source redshift 
distribution will move toward redshift z~1;

large sample of tomographic bins for 
weak lensing analyses.

VIS: Simulation 
of M51 

 

2.4m SDSS-like @ z=0.1                              Euclid  @ z=0.1                                         

Euclid will get the resolution of SDSS but at z=1 instead of z=0.05. 

Euclid will be 3 magnitudes deeper  ! Euclid  Legacy = Super-Sloan Survey  

    Euclid  @ z=0.1                                                            Euclid  @ z=0.7 

Euclid will get the resolution of SDSS but at z=1 instead of z=0.05. 

Euclid will be 3 magnitudes deeper  ! Euclid  Legacy = Super-Sloan Survey  

VIS: Simulation 
of M51 
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improve cosmological constraints 
trace the growth of structures
dark energy equation of state 
eventually look for new physics La

ur
ei

js
 e

t 
al

. 2
01

1

/LJKW�&RQH�6LPXODWLRQV
'867*5$,1�SDWKILQGHU�	�

+RZOV�SURMHFW

&DUOR�*LRFROL�	�
+RZOV�SURMHFW��0��%DOGL��&��&DUERQH��9��&DUGRQH��1��0DUWLQHW��6��3LUHV��,�7HUHQR�

Weak Lensing from Space Observatories
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approximately 30 gal/arcmin2

 15.0000 deg2

the peak of the source redshift 
distribution will move toward redshift z~1;

large sample of tomographic bins for 
weak lensing analyses.

improve cosmological constraints 
trace the growth of structures
dark energy equation of state 
eventually look for new physics 



Non:linear Modelling
Theoretical models for the non-linear power spectrum

in the Limber and Born approximation regimes and 
sources at a given redshift zs:

3D non-linear 

2D

Models (Halofit, HM-Code, EuclidEmulator, Bacco etc.)
Perturbation theory
Halo Model & extended versions

for the three-dimensional matter power spectrum:

accurate numerical simulations (with baryons, beyond the 
standard model etc.) based on N-Body solvers
approximate methods (COLA, Pinocchio, Patchy …)

Full cosmological exploitation of observational data 
we need
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Martinet et al. (incl. Giocoli) 2021
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Non:linear Modelling  IST:NL
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Non:linear Modelling  IST:NL
Milestones 
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Non:linear Modelling  IST:NL

Organisation of a strategic group to talk the problem: 

- People from IST:L side: interface with Likelihood part of 
CLOE


- Experts on theoretical modelling beyond linear theory strong 
connection with the Theory, the Weak Lensing and the 
Galaxy Clustering  SWGs


- Python programmers

Every Thursday at 13:15

Milestones 
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Non:linear Modelling  IST:NL

Identifications of the Non:linear models to be 
implemented: 

- Euclid Emulator 2

- BACCO

- HaloFit

- HM-Code versions: baryonic physic parameters


Definition of a strong interface with the Theory SWG 
for models beyond ΛCDM: how models are 
degenerate with baryons or with standard 
cosmological parameters. 

Milestones 



Non:linear Modelling  IST:NL
Implementing and benchmarking them: 
ISTNL_modelling DEMO (Jupiter notebook)

Model choices using  
Flags

Milestones P. Carriho, G. Canas, M. Martinelli et al. 
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Non:linear Modelling  IST:NL

Weak lensing-Weak lensing Galaxy-Galaxy Galaxy-Weak Lensing

Divided in different redshift bins

Photometric catalogueMilestones 
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Non:linear Modelling  IST:NL

3x2pt Covariance Taskforce 

Write down the analytical recipes for the 3x2pt covariance 
in term of the Angular Fourier Space modes C(l)

Necessary to go beyond IST:forecast  
and run MCMC analyses 

Leading the cosmologica analysis in SPV3

Every second Friday  at 15:00

Milestones 

M. Bonici & D. Sciotti
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Non:linear Modelling  IST:NL

3x2pt Covariance Taskforce 

Write down the analytical recipes for the 3x2pt covariance 
in term of the Angular Fourier Space modes C(l)

Necessary to go beyond IST:forecast  
and run MCMC analyses 

Leading the cosmologica analysis in SPV3

Every second Friday  at 15:00

Milestones 

M. Bonici & D. Sciotti

Created strong synergies 
with various JC-KP Papers
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Non:linear Modelling  IST:NL

Necessary to go beyond IST:forecast  
and run MCMC analyses 

Leading the cosmologica analysis in SPV3

Frozen the covariance for SPV-3: Gaussian plus Super Sample Term 

consistently accounting for non-linear effects. Interfaced with PySSC. 


Building a much more direct interface with CLOE 

- The Covariance Calculation will remain external to CLOE - 

- additional computation method via use of AngPow

- massively parallelised 

- computation in flat sky  

                 (small circular survey, an approx often used in previous literature)

- computation for partial sky coverage (masks…)

Strong interface with the PySSC developers

Milestones 
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Non:linear Modelling  IST:NL

3x2pt Covariance Taskforce 
Necessary to go beyond IST:forecast  

and run MCMC analyses 
Leading the cosmologica analysis in SPV3

Upham et al. 2022

only WL

At some point we need to think about the CNG to the 3x2pt covariance
… studying how to fully include it studying Rubin-LSST (PYCCL),  

DES (Cosmo-like) & KiDS (Halo Model based covariance) 

Milestones 
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Non:linear Modelling  IST:NL

3x2pt Covariance Taskforce 
Necessary to go beyond IST:forecast  

and run MCMC analyses 
Leading the cosmologica analysis in SPV3

J, Harnois-Deraps & C. Giocoli 

Milestones 
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3x2pt Covariance Taskforce 
Necessary to go beyond IST:forecast  

and run MCMC analyses 
Leading the cosmologica analysis in SPV3
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Non:linear Modelling  IST:NL
Milestones 

Preliminar Non:linear 
MCMC runs

S. Casas

First MCMC run using non-linear recipes: 10 redshift bins



Non:linear Modelling  IST:NL
Milestones 

Preliminar Non:linear 
MCMC runs

S. Casas

The magic of the covariance (SSC)  

and non:linear scales

σ8 - Ωm are fully consistent with  
IST:Forecast



Non:linear Modelling  IST:NL
Milestones 

Preliminar Non:linear 
MCMC runs

S. Casas

The magic of the covariance (SSC)  

and non:linear scales

and of the 3x2pt


