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Tasks performed 77"'

Task 3.2 : “open science tools and software packages for astroparticle physics that work on high-level CTA

data formats.”
- development of gammapy, a python package for gamma-ray astronomy (selected as CTA science tools)
- involved in the development of the data format for gamma-ray astronomy GADF, doi.org/10.3390/universe7100374

Task 3.1 : "Organize training activities to provide a consistent level of knowledge amongst the partners.”
- gammapy meetings :

- coding sprint (in person) or co-working week (remote) twice per year

- user calls and user testing events
- tutorial sessions at ESCAPE summer school and CTA consortium meetings

- PYGAMMA workshops every 4 years, next in 2023

Task 3.3 : “providing interfaces between the python-based frameworks of CTA and KM3NeT”
- possible with gammapy if KM3NeT data and IRFs are exported following GADF conventions
Joint analysis of CTA and KM3NET simulated data, by Lars Mohrmann and Tim Unbehaun from ECAP (slides)



https://github.com/gammapy/gammapy
https://gamma-astro-data-formats.readthedocs.io/en/v0.3/
https://doi.org/10.3390/universe7100374
https://github.com/gammapy/gammapy-meetings/tree/master/coding-sprints
https://indico.cta-observatory.org/event/2930/contributions/24948/attachments/17881/24051/2020-07-27_cta_km3net.pdf

Gammapy onboarded on OSSR and tutorials on ESAP
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gLike is a general-purpose ROOT-based code framework for the numerical maximization of joint likelihood functions. The
joint likelihood function has one free parameter (named g) and as many nuisance parameters as wanted, which will be
profiled in the maximization process.
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agnpy is a python package focusing on the computation of the radiative processes of relativistic particles accelerated in
the jets of Active Galactic Nuclei (AGN). It includes classes describing the galaxy components responsible for line and
thermal emission and calculates the absorption due to gamm
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Gammapy: Python toolbox for gamma-ray astronomy
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Arribas, Manuel; () Pintore, Fabio; (*) Poon, Helen; (©y Remy, Quentin; (*) Ruiz, José Enrique; (© Siejkowski, Hubert;
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Sinha,

Gammapy analyzes gamma-ray data and creates sky images, spectra and lightcurves, from event lists and instrument
response information; it can also determine the position, morphology and spectra of gamma-ray sources. It is used to
analyze data from H.E.S.S,, Fermi-LAT, HAWC, and the Cherenkov Telesco
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ESCAPE aims to address the Open Science
challenges shared by ESFRI facilities (CTA, ELT, EST,
FAIR, HL-LHC, KM3NeT, SKA) as well as other pan-
European research infrastructures (CERN, ESO, JIV-
ERIC, EGO-Virgo) in astronomy and particle physics
research domains.

ESCAPE has received funding from the European
Union's Horizon 2020 research and innovation
programme under Grant Agreement no. 824064.
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All participations must be open-source.

For Software and Dataset, records must meet our
requirements and follow an onboarding procedure
as defined by our policies.

The ESCAPE Zenodo community welcomes
entries that support the software and service
projects in the OSSR, it also encourages the
archival of documents and material that
disseminate and support the goals of ESCAPE.
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Tutorial: fitting a BL Lac broad-band SED using angpy and
Gammapy

In order to perform a fit of the broad-band SED of a jetted AGN, agnpy includes a gammapy wrapper. The wrapper
defines a custom SpectralModel, representing the emission due to a combination of radiative processes. The
SpectralModel can be used either to fit flux points or to perform a forward-folding likelihood fit (if the instrument
response is available in a format compatible with gammapy ).

k

Several combination of radiative processes can be considered to model the broad-band emission of jetted AGN. For
simplicity, we provide wrappers for the two scenarios most-commonly considered:

* SycnhrotronSelfComptonModel , representing the sum of synchrotron and synchrotron self-Compton (SSC)
radiation. This scenario is commonly considered to model BL Lac sources;

* ExternalComptonModel , representing the sum of synchrotron and synchrotron self-Compton radiation along
with an external Compton (EC) component. EC scattering can be computed considering a list of target photon
fields. This scenario is commonly considered to model flat spectrum radio quasars (FSRQs).

In this tutorial, we will show how to use the SynchrotronSelfComptonSpectralModel to fit the broad-band SED
of Mrk 421, measured by a MWL campaign in 2009 (Abdo et al. 2011).

gammapy is required to run this notebook,

# import numpy, astropy and matplotlib for basic functionalities
import numpy as np

import astropy.units as u

import matplotlib.pyplot as plt

import pkg_resources

# import agnpy classes

from agnpy.spectra import BrokenPowerlLaw

from agnpy.fit import SynchrotronSelfComptonModel, load_gammapy_flux_points
from agnpy.utils.plot import load_mpl_rc, sed_y_label

load mpl rc()
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Gammapy overview
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Typical analysis use cases
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https://docs.gammapy.org/1.0/tutorials/analysis-1d/spectral_analysis.html
https://docs.gammapy.org/1.0/tutorials/analysis-2d/detect.html
https://docs.gammapy.org/1.0/tutorials/analysis-3d/analysis_3d.html
https://docs.gammapy.org/1.0/tutorials/analysis-3d/simulate_3d.html
https://docs.gammapy.org/1.0/tutorials/analysis-time/light_curve_flare.html
https://docs.gammapy.org/1.0/

Gammapy v1.0 (LTS) release
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contributors/ month commits / month

» After 19000 commits from more than 90 contributors
» After 10 coding-sprints and 6 co-working weeks

» After 20 minor releases

« Gammapy v1.0 has been released on Nov 10
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Toward v2.0

« Roadmap for v2.0 In preparation

* Next coding sprint :

* December 5th - 9th (Paris - hybrid)

* [f you would like to contribute, contact us:

 gammapy.slack #dev channel

e GItHub discussions & Issues

* present feature prototype during dev call.

Vr


https://github.com/gammapy/gammapy-meetings/blob/master/coding-sprints/2022-12-Paris/README.md
https://gammapy.slack.com/
https://github.com/gammapy/gammapy/discussions
https://github.com/gammapy/gammapy/issues/new/choose

Toward v2.0

* On going developments and plans
» Extend likelilhood to support nuisance parameters & priors
» Un-binned analysis

» Develop time domain, e.g. improved pulsar analysis

* Implement support for new data formats and format

versions (e.g. support for event types/classes)

* Metadata handling (minimal provenance)
* Improved & more configurable high level analysis

» Performance and distributed computing
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