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γ-ray Data Format and Science Tools

>Until early 2010s
> gamma-ray telescopes operated as experiments;

→ small collaborations (∼ 100) with private data and tools (Fermi-LAT exception);

> neither data format nor software shared between instruments;
→ data combination → custom expansion of private software,
→ no legacy data w/o legacy software;

> ROOT for data and science tools (Fermi-LAT exception).

> Late 2010s and beyond
>Next-generation Cherenkov telescopes (CTA) operated as observatory,

→ large collaboration (∼ 1000), data open to the astronomy community;

> community-started effort to define a common data format for IACTs:
Data formats for gamma-ray astronomy forum
→ github repo containing sphinx documentation, discussion via issues and PRs;
→ observations reduced to list of γ-ray events + instrument response

stored in FITS files (∼ 100 kB for ∼ 30 mins);
→ space instruments data adaptable to this scheme.

> open-source science tools developed: gammapy, ctools;

> FITS for data, python (or C++ w/ python API) for science tools.
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http://gamma-astro-data-formats.readthedocs.io
https://github.com/open-gamma-ray-astro/gamma-astro-data-formats
https://gammapy.org
http://cta.irap.omp.eu/ctools/


The joint-crab project

>Converted current γ-ray data to this preliminary common format, performed the
first fully-reproducible multi-instrument gamma-ray analysis;
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> open-access tools for analysis (gammapy) and dissemation
(github, docker, zenodo), check Thomas’ talk;

> published in Astronomy and Astrophysics!
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https://github.com/open-gamma-ray-astro/joint-crab
https://hub.docker.com/r/gammapy/joint-crab
https://zenodo.org/record/2381863
https://indico.in2p3.fr/event/21698/contributions/84586/attachments/59555/80496/20200724_ESCAPE_repo.pdf
https://doi.org/10.1051/0004-6361/201834938


Results
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>First Crab spectrum combining data
from Fermi-LAT and all the
operating Cherenkov telescopes.
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Conclusions

>Multi-instrument, reproducible γ-ray analysis are already possible;

> two papers published using data in this same format (A&A 632, A102 (2019),
A&A 632, A72 (2019));

>FITS format starting to be used for science projects within and between IACT
collaborations;

>A novel approach:

common
data
format

multi-instrument science

open-source software

reproducible results
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https://www.aanda.org/articles/aa/full_html/2019/12/aa36010-19/aa36010-19.html
https://www.aanda.org/articles/aa/full_html/2019/12/aa36452-19/aa36452-19.html

