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OCRAvasfoundedin 2018asan outreach project of " Viano  padova LSS
the INFN with the aim of coordinatingand bringing TJ;O/.F’&.&‘LFNL
together the many public engagementactivities in N
cosmicray physics N o
Today, OCRAcounts 24 of the INFNdivisions and NE

laboratories as members with more than 160
peopleinvolved

‘.
Palermo
r@ Ocra INFN  https://web.infn.itt OCRA/ qnia
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For students:

v" International Cosmic Day

OC RA v" Student Science Camps

v" Online laboratories

d u rI n g v" Local activities: hand-on labs, competitions

v" Pierre Auger Observatory Masterclasses

seven For high school teachers:

v Online course with interactive labs on OCRA

yearsof | s

v" In-presence course on technology and science

aCthItIES For general public: i Q_.

Participation in events like

“Dalle as"ropanmele E
alle nanotecnologe .
a scuola di Fislca Modema

RIVOLTO A TUTTI | DOCENTI

v the European Researchers’ Night S W P - = B
v’ science festival: Futuro Remoto, Festival of Genova, = |\ “e@Vel T
Galassica, Didacta, Comicon, etc. IBRENC o i R e ) o
Progetto PNRR CTA+ Missione 4 Istru2|one e Rlcerca
Proposta IR0000012 C. Aramg; ICNFP 2025 Componente 2 Dalla ricerca allimpresa

CUP: C53C22000430006 linea diinvestimento 3.1



v Finanziato / % Ministero

* Y oR . - . .

* :' dall'Unione europea (/.v‘t % dell’Universita , [taliadomani I N F N
*** | NextGenerationEU %5¢&> e della Ricerca DI RIFRESA £ RESILIENZA :

e

S -

International Cosmic Day Every year, thousands of students oo

participate, both in person and online, _
. CosmidDay (ICD)

organizedevery
yearby DESY and
partner

- >

Institutions within
IPPOG

A4y T T W )
~ g “I?‘/' W Seminars

W Measurements
with a muon
~ lelescope
W Dataanalysis
W Video call and
discussionof the
results
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The cosmic ray pathway

U Use of instrumentation and of
experimental data to create an
online pathway to allow students to
acquire the notions useful to
understand what cosmic rays,
extensive air shower, muons and
other quantities useful to understand
cosmic radiation are.

Introduction also to the instruments
for cosmic ray detections
especially to perform measurements
of atmospheric muons under
different conditions.
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HOME INTERNATIONAL COSMIC DAY v STAGE PERCORSO RAGGI COSMICI v GLOSSARI

Y INEN

TR0\
|\ OC ACONTATTI

MISURA DELLA RATE
DI MUONI COSMICI

Measurement of the cosmic muon rate and track MISURA DELLA
reconstruction Mooo
1 Measurement of muon angular distribution MISURA DEI MUON
1 Measurement of muon intensity as a function of DELLANGOLO O
OCRA ONLINE  zenith angle 1SR DEI U
L ABORATORI E[SMeasurement of muons as a function of height in el
the atmosphere MISURA DEI MUON!
1 Measurement of muons as a function of depth Iin RN
water A
{ Pierre Auger Observatory ccon Dl
f Teachersoé ar ea
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CTA+ outreach program

U TheCTA+rogramincludesmany outreachand science
communicationactivities, with events for the general
public, but above all with activities for students and
training for teachers to bring them closer to the
fascinating world of gamma rays and astroparticle
physics

Of all these activities, | will briefly describetwo courses
dedicatedto Italian high schoolteachers,which usethe

Cosmic Ray Cube telescopes founded by the CTA+
programme | will also mention some other gaming

activities
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The Cosmic Rays Cube Network

* Compact and portable muon telescope designed by INFN — LNGS (Laboratori Nazionali del Gran Sasso)
« Based on layers of plastic scintillators, highlight muon trajectory in both coordinate with optical LED
 Suited for public events, both high school education and outreach for the general public

» Design of a user-friendly interface for detector assembly and customization of its trigger options

* Professional research applications such as muon radiography (measurements at Mt. Soratte)

North

Missione 4 Istruzione e Ricerca
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The Cosmic Rays Live Application

Cosmic Rays Cube in real time data available to everyone online

More than 20 detectors registered in the network

Mobile phone applications to select the location of the detectors, inspect tracks and download tables
Available to both Android and iOS devices, as well as Linux and Windows clients

New update currently in test phase: remote rotation of CRC detectors mounted to electronic supports, to
Iet the user choose |ts zenlth angle freely (only aIIowmg one control for each telescope atthe tina)
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Quick starts to Cosmic Rays Live

Download the app on your mobile phone
Go to Live Event and choose the site of your preference (LNGS is usually online continuously)
Inspect the data tracks with the different panels at the bottom

Go to SHARE/SAVE DATA option to retrieve the output file

Progetto PNRR CTA+ Missione 4 Istruzione e Ricerca
Proposta IR0000012 C. Aramga; ICNFP 2025 Componente 2 Dalla ricerca all'impresa
D. NONOA20000) A inea diinvectimento



Italiadomani

PIANO NAZIONALE

dall'Unione europea 745 dell’'Universita
NextGenerationEU 5% e della Ricerca

Finanziato #5453, Ministero i

Data format and analysis

« Each event provides, in hexadecimals, the information of the triggered bars in the two planes

* Example of data conversion and visualization available in this Google Colab notebook:
https://colab.research.google.com/drive/14vi10tnXFD4i2vimmAE029m1vDxYe3hV?usp=sharing

« Contribute to it yourself by collecting and comparing data at different times and in different conditions

m
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Discovering cosmic rayso f oservigen g
high school physics teachers

From 10 to 13 December2023 17 secondary_
schoolteachersfrom all over Italy attended the [
"DiscoveringCosmicRays"a courseat the Gran e e
SassdNationalLaboratories
The2.5-dayresidentialcoursewasan opportunity Ee
to learn more about the fascinating topic of S
cosmic rays and gammarays, the experiment
that observethem and the messageghey can®
bringusfrom space
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Duringthe practical sessionsparticipants were actively involved
in building a muon telescope performing a muon flux
measurementand analysingthe data. A lot of spacewasgivento
the developmentof learningpathwaysin order to havea concrete

andusableoutput.

The aim of the coursewasto provide an overview of the subject matter, enablingparticipantsto
familiarise themselveswith the activities, experiencethem first hand and build on their prior
knowledgeandskills,thus facilitating immediate implementation of the activitiesin the classroom
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