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Auger Master Class

e Previous Auger Master Class based PROCEEDINGS
on old open data-set and excel-type analysis

e [CRC 2015 contribution

OF SCIENCE

High energy astroparticle physics for high school
students

e Leading developer of Auger Master Class:
Raul Sarmento from Lisbon Auger Group

e |CRC contribution submitted

Maria Krause*, Hans-Peter Bretz®, Lew Classen®, Markus Holler*, Moritz Hiitten?,
Susanne Raab”, Julian Rautenberg’, Anneli Schulz’
“DESY
Platanenallee 6, 15738 Zenthen, Germany
b Universitiit Evlangen-Niirnberg, Physikalisches Instin
Erwin-Rommel-Str. 1, 91058 Erlangen, Germany
“Laboratoire Leprince-Ringuwet, Ecole Polytechnigue, CNRS/AN2PS
91128 Palaiveaw, France
A Bergische Universitic Wuppertal
Ganfistrafie 20, 42019 Wuppertai, Germany
E-mail: maria.krausefdesy.de

The questions about the origin and type of cosmic particles are not only fascinating for scientists
in astrophysics, but also for young enthusiastic high school students. To familiarize them with
rescarch i astroparticle physics, the Pierre Auger Collaboration agreed to make 1% of its data
publicly available. The Pierre Auger Observatory investigates cosmic rays at the highest energies
and consists of more than 1600 water Cherenkov detectors, located near Malargiie. Argentina.
With publicly available duta from the experiment, students can perform their own hands-on anal-
ysis. In the framework of a so-called Astroparticle Masterclass orgunized alongside the context
of the German outreach network Nerzwerk Teilchenwelr, students get a valuable insight into cos-
mic ray physics and scientific research concepts. We present the project and experiences with
students.
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arXiv:1508.03968v1 [astro-ph.IM] 17 Aug 2015



https://arxiv.org/abs/1508.03968

~ Pierre Auger Obséfvatory Open Data

The Pierre Auger Open Data is the public release of 10% of the Pierre Auger Observatory cosmic-ray data published in recent scientific papers and
at International conferences , following the Auger Collaboration Open Data Policy. The release also includes 100% of weather and space-weather
data collected until 31 December 2020. This website hosts the datasets for download. Brief overviews of the Pierre Auger Observatory and of the
Auger Open Data are set out below. An online event display to explore the released cosmic-ray events, and example analysis codes are provided. An
outreach section dedicated to the general public is also available.
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https://opendata.auger.org/

Auger Master Class: Idea and Purpose

to develop an experimental activity for high-school students
to learn about astroparticle physics

to analyse the Auger public data using a friendly interface
based on the open data tools

to reach students worldwide by integrating the activity in the framework
of the IPPOG Masterclasses on Particle Physics (IMC program)
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Auger Master Class: Concept

e Basic question: What is the origin of ultra-high energy cosmic rays?

o 3D display interface
— event reconstruction: arrival direction + energy

— event selection

e Python notebooks

— smoothed, exposure-corrected sky map
with reconstructed arrival directions of selected events
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International Masterclasses on particle physics

e Every year ~13000 high-school http://physicsmasterclasses.org
students from 60 countries
o “Scientists for one day with the

hands on parﬁdeS” { ' ) International Masterclasses
° Typica”y between February \‘ 19™ International Masterclasses 2023
and April
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http://physicsmasterclasses.org/

W MASTERCLASSES HOME  IMC 2023  MEASUREMENT  ACTIVITIES  DOWNLOADS

Welcome to the P

PIERRE
AUGER

OBSERVATORY.

Masterclasses

INTERNATIONAL MASTERCLASSES 2023

Europe - 18.03.2023

Follow and tag us on: x

# AugerMasterclass2023 Europe - 24.03.2023

#physicsIMC Europe - 04.04.2023
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https://augermasterclasses.lip.pt/

Auger Master Class: Day Schedule

https://augermasterclasses.lip.pt

10:00 - 10:15 Registration and welcome

10:15 - 10:30 Introduction

10:30 - 11:45 Particle and astroparticle physics

1m:45 - 12:15 Coffee break
12:15 - 13:00 Experiments in astroparticle physics
13:00 - 14:00 Lunch

14:00 - 16:00 Data analysis

16:00 - 17:00 Video conference with the Pierre Auger Observatory*

17:00 - 17:15 Farewell
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https://augermasterclasses.lip.pt/
https://augermasterclasses.lip.pt/imc2023

Auger Master Class: Documentation

e preparatory meetings with participating institutions
o complete list of resources available for the preparation of the activity

SOFTWARE DOCUMENTATION

-- A . General instructions to participating institutes -
Checklist for participating institutions
£ WINDOWS & LINUX
— ' Slides introduction to the measurement B
Slides tutorial for the analysis B
Student activity guide [ o | o [ o [0 [ e |
Video conference guide
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https://augermasterclasses.lip.pt/downloads

Auger Master Class: events at the IMC 2023
A o4

_ Bucharest

« 3 Masterclass events!
e ~550 students at 12 institutions

Milan

L'Aquila
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Auger Master Class: Morning Talks
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Auger Master Class: Hands-On




Auger Master Class: Video Conferece

khemakhmia A

ENRIQUE
GAVIOLA

Which of these particles are not produced in cosmicray = =
“ showers?
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https://augermasterclasses.lip.pt/activities
Students results from Equatorial Galactic

the first Masterclass day
1130 reconstructed and
selected events

Dipole pattern starts
appearing (still low
statistical significance)
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https://augermasterclasses.lip.pt/activities

Continue with going through the documentation for the app:
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DOCUMENTATION

General instructions to participating institutes -
Checklist for participating institutions -
Slides introduction to the measurement -
slides tutorial for the analysis -

Student activity guide

Video conference guide
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https://augermasterclasses.lip.pt/downloads/documents/AugerMasterclasses_ExperimentalActivityTutorial.pdf
https://augermasterclasses.lip.pt/downloads/documents/AugerMasterclasses_ExperimentalActivityTutorial.pdf

