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FD 

unveil the nature and origin of 
UltraHigh Energy Cosmic Rays 
after more than 100 years since 
their discovery!
 

The largest cosmic ray 
Observatory: 3000 square km!

Malargüe, Mendoza Argentina

Pierre Auger Observatory
the physics case

Observatory recently upgraded 
 → new data  Phase II

• Energy spectrum
• Arrival directions 
• Composition
• Hadronic physics
• Multi-messenger

60 km
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24 + 3 telescopes ~30°FoV  @ 4 sites 

1600 stations @ 1.5 km, 3000 km2

61 stations @ 0.75 km, 25 km2

Surface Detector (SD)
Density of particles at the ground: 
duty cycle ~ 100%

Fluorescence Detector (FD)
Longitudinal profile: 
duty cycle ~ 15%

the most energetic multieye 
event in the sample (E~6x1019eV)

Malargüe, Mendoza Argentina

Pierre Auger Observatory
the hybrid concept

different detectors and many devices for atmospheric monitoring 
 → diverse data sources and formats 

60 km

Atmospheric monitoring devices 
Laser facilities and weather stations 
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Pierre Auger Observatory
outreach program

• visitors center at Malargüe 
• science fair
• Malargüe parade
• local initiatives at schools
• art & science contests
• worldwide open science initiatives in synergy 

with many international institutions 
• communication and social networks
• open data 

since the beginning an extensive program 
developed by the proactive outreach group

Large impact on local and world-wide students of 
different ages and level 
→ engagement of the general public

https://www.auger.org/

https://www.auger.org/
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Local initiatives
Visitors Center

Recently renewed headquarters 
• models of the detectors
• interactive displays
• 3D vision and augmented reality
• guided, virtual and audio-video tours

~8000 visitors per year!

 https://visitantes.auger.org.ar

https://visitantes.auger.org.ar/
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Local initiatives
Science Fair

Exhibition in Malargüe 

 → stimulate students to pursue 
careers in science

each year involves hundreds of students from primary 
and secondary schools in the Malargüe province and 
beyond

• close co-operation between Auger staff and 
teachers

• Auger collaborators act as reviewers of the 
reports and judge the exhibition

• best realizations rewarded with prizes 
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Local initiatives
Malargüe parade

Malargüe anniversary celebration  

Celebrating together Malargüe foundation
 → strengthen ties to the local community

each year involves thousands of people coming 
from all the Malargüe province 

• full day of celebration in town
• Institutional and political message
• Auger section with many enthusiastic 

participants (both staff members and 
collaborators)
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Pierre Auger Observatory
communication

various media and online resources
 → inform about Auger initiatives

• Flyers and brochures 
• Auger official web page
• Outreach page
• Wikipedia
• Youtube & social networks
• Press bulletin: Auger in focus
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World-wide initiatives
International cosmic day

Be a scientist for one day! 
Organized by DESY and partner 
institutions within IPPOG 
involves thousands of students from 
selected high-schools

• hands on different experiments 
• analysis and discussion
• printed booklet with results

~60 Countries from 4 Continents



10

Hands on particle physics! 

Every year ~13000 high-school students
from 60 countries

Auger events held in February - April
• test edition in 2022
• First edition 2023 with 3 

Masterclasses events in 12 
institutions (Europe/Africa)

• 2024 edition with 5 events in 16 
institutions Europe/Africa /Asia/Latin 
America

 

World-wide initiatives
International Masterclasses

~ 550 students from around the world.. and we expect more!
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The scientist busy agenda

Morning: introductory talks
Afternoon: experimental activity with data and 
videoconference with Auger moderators for 
comparing and discussing results

user friendly 3D display interface
manual event reconstruction: arrival direction + 
energy event selection

analysis with Python notebooks
• exposure corrected sky map of selected events
• energy spectrum of selected events

Pierre Auger Observatory Masterclasses
hands on cosmic ray data



12

The Open Data Portal
opendata.auger.org

https://opendata.auger.org/
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The Open Data Portal
aim and structure

• detailed explanation of detectors
• close-to-raw data & high-level event info
• portable file format (JSON and CSV)
• 3D event visualization tools
• Python code for data analysis
• Catalog of the 100 highest-energy events
• Simplified Outreach section
• Helpdesk for contacting the collaboration

data should be accessible and reused 
by the widest possible community 
according to the FAIR principles data should be 
Findable Accessible Interoperable Reusable

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

https://opendata.auger.org

https://arxiv.org/abs/2309.16294

https://opendata.auger.org/
https://arxiv.org/abs/2309.16294
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The Open Data Portal
content

Dynamical content
• since the first release in 2021 the 

portal has been continuously 
extended

• task force responsible for the portal 
updates in synergy with the 
analysis tasks

• All datasets associated to a Digital
Object Identifier (DOI) provided by
Zenodo

10% of cosmic-ray data  
> 81000 events collected between 
2004 and 2018

→ > 40000 visits and > 3000 downloads!

https://opendata.auger.org

https://zenodo.org/doi/10.5281/zenodo.4487612
https://opendata.auger.org/


15

The Open Data Portal
content

• Weather stations data
temperature, humidity, pressure and wind speed at the 
Pierre Auger Observatory site 
→ weather corrections

• Scaler data
scaler mode particle counters for low energy cosmic ray 
studies 
→ forbush decrease event

• Atmospheric electricity
Observation of ELVES (light flashes during storms)
→2-D animations in slow motion of the light fronts

100% of environmental and space-weather data
1015 events detected from March 2005 to December 2020
atmospheric monitoring data of ~ 10 years

→ to be part of the environmental 
and space-weather data network

https://opendata.auger.org

https://opendata.auger.org/
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The Open Data Portal
explore our data

• tutorial code to handle data 
• plot basic variables
• learn simplified analyses
• reproduce scientific results

Python notebooks
available for download or run online on Kaggle platform

understanding the main scientific 
achievements and inspiring own analysis

→ various arXiv papers and a PRD article 
using open data in 2023 

https://opendata.auger.org

16

https://opendata.auger.org/
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Local
Visitors center, exhibitions, guided and virtual tours, events in schools, 
scientific fair, Malargüe parade
→ continued effort to strengthen ties to the local community

World-wide
many initiatives dedicated to students of all degrees
and to the general public
→ expanded program for global engagement in science

Open Data Portal
diverse data shared with the scientific community following the FAIR 
principles as part of the common effort in research
→ new policy approved: increase fraction of released CR data to 30%! 

Outreach @ the Pierre Auger Observatory
Outline

thanks &
stay tuned!
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