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CMBXC Likelihood – people
Bologna

• A. Gruppuso

• N. Mauri

• L. Patrizii

• G. Sirri

• M. Tenti

Ferrara

• S. Alvi

• M. Gerbino

• M. Lattanzi

• P. Natoli

• L. Pagano
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Milano

• M. Archidiacono

Padova

• S. Dusini

• A. Renzi

• C. Sirignano

• L. Stanco

• G. Verza

Roma

• M. Migliaccio





CMBXC Estimators & Likelihood

Two main (related but independent) activities
- Development and validation of spectral estimators
- Development and validation of a likelihood package 

(report in this talk)
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CMBXC Likelihood - Activities
• Aim: build, test and validate a likelihood approach for Euclid 

CMBXC (focusing on ISW for the moment)

• Joint activity in this respect between the Bologna, Ferrara, 
Padova groups started in 2019 with regular meetings to start 
development of the likelihood code

• Plans for 2020: two meetings/month, one remote and one face 
to face (this is obviously going to change, at least for the near 
future….)

• More frequent tcons between restricted groups of people for 
more specific tasks (e.g. hands-on coding)

• Status report at the last CMBXC meeting in Bologna
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CMBXC Likelihood - Activities
• Evaluation of available tools and agreement on a framework for 

the ISW likelihood – i.e., fixed some implementation choices:

• Harmonic-space likelihood

• Boltzmann code+MC engine: CLASS + MontePython (J. 
Lesgourgues)

• TG Xspectra to be calculated in the likelihood code (as opposed 
to the Boltzmann solver)

• (uses the Limber approximation for the moment)

• Exact likelihood (for the moment)
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Exact likelihood
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���
(ν�p+1)/2

exp
�
�Tr

�
νC�1
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�

. . . . . . . . . . . .
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Current Status
First milestone: working version 
of a MontePython module for 
the TXG likelihood

• Allows for tomographic 
analysis

• Accuracy in the sampling can 
be changed by the user

• Uses Limber

• Exact likelihood

Code is available on INFN 
GitLab:

https://baltig.infn.it/paganol/eu
clid_txg.git
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CMBXC likelihood - Next steps
and open issues

• Currently validating the code on w0-wa DE 
models.

• How to efficiently disentangle the contribution of 
TG from TT and GG?

• Go beyond Limber. Validate Limber 
approximation where used.

• Test and validate other likelihood approximations
(e.g. Gaussian, Hamimeche-Lewis)
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CMBXC likelihood - Next steps
and open issues

• Is it really necessary to use QML for input spectra 
(except for the very lowest multipoles)? 

• More realistic (Euclid-wise) outputs (e.g. 
covariances)

• Optimal binning and sampling

• Move to a more flexible framework (i.e., Cobaya)?
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