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The Observatory
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~400 scientists from 18 Countries R. Engel highlight talk at this conference




The Observatory

The hybrid concept
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The Open Data

The February 2021 release

10% of data used for physics results presented at ICRC2019

Aim: re-use by a wider community

including professional and citizen scientists and
in world-wide educational & outreach initiatives

Close-to-raw data & higher level
reconstructed information

Surface and Fluorescence Detectors
JSON and summary CSV files
Event visualization tools

Python code for data analysis
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https://opendata.auger.org

DOI:10.5281/zenodo.4487613



https://opendata.auger.org/
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The Data: SD

Surface Detector data: Recorded PMT traces
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Table 1: Details of the event samples of the 2021 Open Data release.




The Data: FD

Fluorescence Detector data: Fluorescence track view

over 3000 events Eye: 4, Telescope: 4
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Table 1: Details of the event samples of the 2021 Open Data release.




Visualization

public event display:

- event selection
ID, energy, Zenith angle, GPS time
multiple visualization tabs: SD/IFD

- exemplary events

most energetic event, multi-eye events ...

Interactive 3D display:

animated, interactive, views of the Observatory
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Developed @ LIP Portugal



https://opendata.auger.org/display.php?evid=81847956000

Tools for analysis

Science python notebooks B Analysis

 Tutorial notebooks

Auger Open Data can be used in programming applications such as Python notebooks. Some examples are provided in this page, as well as a
tutorial to introduce Python and Auger Open Data. You can download and modify them for your own purposes or run them online in your web

- to handle JSON and CSV files brovees. Moe detas e ghen blow

@ Tutorial notebooks

- plot variables, histograms, trends

 Advanced analysis notebooks

- energy Cal I bra‘tlon Reading CSV summaries Reading JSON files

to praduce basic histograms 1sing_both pseudo-raw and higher level data

- energy spectrum
|

nl]l] Physics analysis notebooks

— UHECR Sky The UHECR sky The energy spectrum

- Xmax analysis

- Cross section

use Auger Open Data f) f) )
The depth of the The measurement of The energy
shower maximum the p-air cross- calibration

understand physics results . section



https://opendata.auger.org/analysis.php
https://www.kaggle.com/augeropendata/energy-calibration
https://www.kaggle.com/augeropendata/energy-spectrum
https://www.kaggle.com/augeropendata/xmax-analysis
https://www.kaggle.com/augeropendata/proton-air-cross-section
https://www.kaggle.com/augeropendata/large-scale-anisotropy

Sep 2021 release
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Open Data web portal:

_ neW notebooks . —— Auger SD scalers
- outreach & education section: 1o
- for students: play with our data! b
- for educators: tutorials & exercises 2
- for citizen scientists and the general public g1
ngB
many years of outreach activities @ Auger: & 107
K. S. Caballero Mora talk in the E&O session . e T T
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Outlook

The Pierre Auger Observatory Open Data - February 2021 release

10% data from 2004-2018 (ICRC19): over 20000 showers from SD and 3000 from FD,
event visualization and analysis tools

Sep 2021 release: More science data, Outreach & Education section

Next release in 2022: Extended data sample (ICRC 2021), MC simulations

please stay tuned at https://opendata.auger.org
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