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THE IDEA BEHIND GAMMAPY

A Python package for
gamma-ray astronomy

Open source, flexible, community driven, Python package
_|_

Selected as CTA offical science analysis tool



THE IDEA BEHIND GAMMAPY 7"'
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THE PYTHON ECOSYSTEM 7“'
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DATA LEVEL
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WORKFLOW
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Data analysis

The following set of tutorials are devoted to data analysis, and grouped according to the specific
covered use cases in spectral analysis and flux fiting, image and cube analysis modelling and
fitting, as well as time-dependent analysis with light-curves.
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Download Python source code: model_management.py

Download Jupyter notebook: model_management.ipynb

Downloable via
gammapy download notebooks



GAMMAPY DATA 7"'

- Collection of data from different collaboration: H.E.S.S., MAGIC, CTA,
Fermi-LAT, ...

- Used to generate and run the tutorials
- Used to make and run tests

- Available on a Github repository

- Downlodable through 'gammapy download datasets


https://github.com/gammapy/gammapy-data

Multi-wavelength Multi-instrument
analysis

T



JOINT LIKELIHOOD 7"'
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https://github.com/open-gamma-ray-astro/joint-crab/tree/master?tab=readme-ov-file
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The Gammapy paper
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GAMMAPY V1.0 PAPER 7"'

tronomy

Abirophysies - Donath et al. (2023)

Gammapy: A Python package for gamma-ray astronomy

- Paper written by the Gammapy
developers
Published in
Astronomy & Astrophysics the 23
October 2023

- Written collaboratively and openly
on a Github repository

- Official reference for Gammapy

- Acknoledge code contributors
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https://www.aanda.org/articles/aa/full_html/2023/10/aa46488-23/aa46488-23.html
https://github.com/gammapy/gammapy-v1.0-paper/tree/main

What's new Gammapy ?
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VERSION 1.2 IS CLOSE !

gammapy 1.1

pip install gammapy

A Python package for gamma-ray astronomy

Navigation

= Project description

& Download files

Project links

A Homepage

Statistics

‘ v | Latestversion

Released: Jun 13,2023

Release history

“THIS VERSION ‘

Release notifications | RSS feed N

1.2rcl  PRE-RELEASE
Feb 19,2024

1.1
Jun 13,2023

1.1rcl  PRE-RELEASE
Jun2,2023
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NEW FEATURES 7"'

- Improved multi-processing support

- Introducing Metadata

- Priors parameters

- Improved performance on Observation

- Observation clustering method based on IRFs quality
- Utility function to test nested models hypotheses

- Estimator for morphological studies

- Tools for variablilty analysis for light curves



MULTIPROCESSING 7"'

- Data reduction loop can be performed with the DatasetsMaker class

- Currently support ‘ray as a prototype

from gammapy.makers import DatasetsMaker

makers = DatasetsMaker(
[dataset maker, safe mask maker, fov bkg maker],

n_jobs=3,

parallel backend="ray",
stack datasets=True,
cutout mode="partial"”,

)

datasets = datasets maker.run(empty dataset, observations)
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- PIG 25: "Metadata handling is
crucial to correctly store
information that are not directly
data but are still required for
processing, post-processing and
serialization. They are
fundamental for reproducibility.”

- Archived using Pydantic


https://arc.net/l/quote/ifdaepnx

PRIORS PARAMETERS 7"'

- Priors on parameters that are

evaluated during the fitting -50 x
—— Cash Statistics
- Currently only uniform and e o
. . -51 T (Cash Stat. + Prior)
gaussian priors are supported BestFit w/o Prior
. "g t:' Best-Fit w/ Prior
- Example: spectral model with P
index of 2.3 with a prior at 2.1 g
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The Gammapy project
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SOME CODE STATISTICS

® \We have achieved a healthy distribution of
e et omen approximately 1/3 code, 1/3 docs and 1/4 tests,
‘ however docs and test could still improve...

There is a small amount of Cython code
that re-implements certain masked Numpy
expressions to speed up critical parts of the
likelihood fit...

commit-config.yam

CITATION

Total
CODE_OF ConDUCTmd ~ 50,000 LOC

CONTRIBUTING.md

Python API
DocStrings
Python Tests
reStructuredText
C

Others

LICENSE.rst

LONG_DESCRIPTION.rst




Cl ENVIRONMENT

9 Sphinx used to build the documentation,

__ Hosted and openly developed on GitHub: Sphinx Gallery for the tutorial gallery

* https:/github.com/gammapy/gammapy SPHINX

[]
e I Pytest used for testing
© GitHub actions used to run Cl on - pytest

each PR and a release pipeline

Defined as pre-commit hooks

£Q Codecov l

codecov.io used for monitoring
of code test coverage

Black code formatting used
for a consistent code format.

Isort to automatically sort and
format imports

(“)Hv) Docs are build and deployed using
0) GitHub actions: Flake 8: Flake 8 to check PEP8 standard
Docs https://docs.gammapy.org/




COMMUNITY 7"'

- Slack: Use for quick questions, help l.
- GitHub issues: Feature requests and bug reports

- GitHub discussions: Users and developpers discussions

20


https://gammapy.slack.com/
https://github.com/gammapy/gammapy/issues
https://github.com/gammapy/gammapy/discussions

CODING SPRINTS AND DEV MEETINGS 7"'

- Coding sptrint ~ 2-3 times a year

- Focus on specific subject
- Work before realease
- Proven to be effective

- Dev meeting every friday at 2 pm
(Paris time)

Figure 1: Last coding sprint in Palermo, - Every day work

October 2023 - Discuss PRs and review code

21



Outlook and Summary
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WHAT’'S NEXT ? TT

- On the roadmap of v2.0 (draft)
- Internal data model separation /VT‘-VZU (Late 2024}

- Event type handling
- Handling of systematic effect
- Split out ' gammapy.maps ?

=
- Is Gammapy a good tool for w

KM3Net ?

22


https://www.km3net.org/

- Gammapy is an open source Python library for gamma-ray astronomy
- Importance of joint analysis and how Gammapy is a great tool for that
- Version 1.2 will be release in a few days, with a lot of exciting new features !

- However, we need man power ! Everybody is more than welcome to
contributes

23



- The Gammapy paper: Donath et al. (2023)

- A. Donath presentation at the SciPy conference:

- gammapy-presentations: GitHub repository where the gammapy community
put presentations

2%


https://www.scipy2023.scipy.org/
https://github.com/gammapy/gammapy-presentations
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