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OCRA - Outreach Cosmic Ray Activities

Padova

Born in 2018 as a national outreach project of INFN with the aim of .. MilanoB

Torino

collecting, within a national framework, the numerous public engagement
activities in the field of cosmic ray physics already present at a local level.

Today OCRA counts 21 of the INFN divisions and laboratories as its members.
https://web.infn.it/OCRA/
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International
Cosmic Day at
OCRA



International Cosmic % Seminars

Day (ICD) organized % Measurements with a muon telescope
+ Video call and discussion of the results

every year by DESY < Questionnaire and/or Kahoot
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6 November 2019
About 1000 students

in 20 INFN divisions and
laboratories



ICD 2020
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Discover co.smlc Rays

INTERNATIONAL

What are cosmic particles?

Where do they come from?

How can they be measured?

And what can We learn from them?

Image Credit: DESY, Science Communication Lab,

TElLCHENWELT DEs} 3% Fermilab

TIICD2020_general_poster (5.2 MB)

 Getlt mir Oiund 447 welloren Poronen goftdas.
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Program

Due to the special situations in this year 2020, the ICD will not run as usual. Every
participating group will plan their own event. We ask all groups to pay attention to

the local regulations and to check which event format is more appropriate.

The aim of the day is to talk about cosmic particles, to exchange news about the
current research on this topic and, if the situation or technical possibilities allow it, to
measure cosmic particles and/or to analyze data together.

Formats that can be used are: Lectures, Masterclasses@home, video
transmissions to the classroom, tasks that the students can do at home. On this

page we will collect ideas for activities that can be offered. We will also announce
events that can be joined by people nationwide, e.g. lectures via LiveStream. You
are welcome to suggest us such activities.

There are no limits to your ideas. The most important thing is that we all stay
healthy.

Acti

ities

« Data Analysis with Cosmic@Web

On the learning platform Cosmic@\Veb we provide public cosmic-ray data, along
with { of the i ions of
the datasets, and hints on how they can be interpreted. For more details, see

. Also have a look at our contribution to the 36th

ike a scientist with Cosmic@Web.

Data Analysis by OCRA
The INFN OCRA collaboration provides a series of online activities for cosmic
ray data analysis on its webpage (only available in italian

https://web.infn.it/ OCRA/in-laboratorio-con-noi/. After.an i
on various techniques for the detection of cosmic rays with experiments on the
earth, a laboratory section offers the possibility to analyse the data of real
experiments, from educational activities like a cosmic ray telescope located in a
Naples metro station to data from experiments dedicated to frontier research,

@uger observatory in the Argentinian pampa.

ol mir Diund 447 wetloren Parsonen geft da.



ICD 2020 with OCRA

National with almost
from about
from all over Italy.

Broadcast by the Gran Sasso National Laboratories
and directed by the Gran Sasso Science Institute.

.....

Access for 500 students on Zoom webinar and parallel
live streaming on YouTube and Facebook

3 Youlube https://www.youtube.com/watch?v=Ihchwat5HIk

https://web.infn.it/OCRA/international-cosmic-
day/international-cosmic-day-2020/
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https://www.youtube.com/watch?v=Ihchwat5Hlk
https://web.infn.it/OCRA/international-cosmic-day/international-cosmic-day-2020/

ICD OCRA
Program
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9:30 - 9:45 Greetings
9:45 - 10:00 Introduction to Cosmic Ray physics

10:00 - 10:10 OCRA and ICD activities

10:10 - 10:30 The Cosmic Ray Cube and use of the
CosmicRaylLive app

10:30 - 12:00 Measurement of the cosmic ray flux from
LNGS and talks with researchers from
GSSI and UNIVAQ

12:00 - 12:15 Kahoot! quiz.

12:15 - 12.30 Connection with La Palma - Canary Islands

with the MAGIC experiment

Live interaction via INFN Instagram page, OCRA INFN
Facebook profile and OCRA INFN Twitter with researchers
answering students’ questions!

Moderation by researcher experienced in conducting TV shows
and moderating outreach events
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Muon flux measurement and data analysis

X PLANE Y PLANE

Measurement of the muon flux
as a function of the zenith
angle at the LNGS using the
Cosmic Ray Cube (CRC) and
its app «Cosmic Rays Live» to
allow for students to connect
remotely to the telescope and
carry out the measurements
by themselves!

Z PLANE

International Cosmic Day 2020 - 4 Novembre 2020
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https://play.google.com/store/apps/details?id=com.DigitalComoedia.CosmicRaysLive&hl=it
https://apps.apple.com/it/app/cosmic-rays-live/id1312853002

Connection with the MAGIC experiment at La Palma - Canary
Islands and with the LNGS underground laboratory
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OCRA Kahoot! quiz o

)
-— )

Twelve questions on cosmic rays and detectors ?;:;ge l;& ¢

with more than 1400 participating students! . L

.
‘ cattivissimOMe
. N734 .
12 out of 12
1602

12 out of 12

@ 1420
| raggi cosmici che incidono sull'atmosfera terrestre sono prevalentemente composti da: o

i

12 out of 12

P Pl N)  3:30:45/3:4

Elisabetta Bissaldi
1118 ICD International Cosmic Day 2020

5.778 visualizzazioni * Trasmesso in live streaming il giorno 4 nov 2020 s 157 &1 41 & CONDIVIDI =i SALVA

Answers

0 Elettroni

| . | *Q 3:15:

Quali di queste particelle non possono considerarsi raggi cosmici secondari?

ICD International Cosmic Day 2020

5.785 visualizzazioni * Trasmesso in live streaming il giorno 4 nov 2020 ilp 157 &1 41 & CONDIVIDI =i SALVA

> »l N) 31729/

:D International Cosmic Day 2020

778 visualizzazioni * Trasmesso in live streaming il giorno 4 nov 2020 1 157 ’l 4 » CONDIVIDI =i SALVA
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Researchers answer students' cosmic ray
questions on Instagram

S. Hemmer | ICRC2021
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1078 STUDENTS

Average vote

4,5 1= not true at all 5= fully agree W girls
4,0 M boys
I
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
What is your Did the event Was the content How do you Was your prior How do you
general impression satisfy your of the rate the knowledge rate the
of the event? expectations? presentations presentation of sufficient to organization
interesting? the contents? follow the of the event?
event?

Students’ satisfaction survey

S. Hemmer | ICRC2021
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@ 1078 STUDENTS
Average vote

1= not true at all 5= fully agree

4,5 B via youtube M via zoom
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
What is your Did the event Was the content How do you Was your prior How do you
general impression satisfy your of the rate the knowledge rate the
of the event? expectations? presentations presentation of sufficient to organization
interesting? the contents? follow the of the event?
event?

Students’ satisfaction survey
for participants via Youtube and via Zoom

S. Hemmer | ICRC2021
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Teachers’ satisfaction survey

Average vote
5,0 1= not true at all 5= fully agree
4,5

4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

What is the Was the To what degree How do you How do you rate
general event did the event fit rate the the presentation
impression successful in into the context contents that of the contents?
expressed by the stimulating of the educational were
students? students’ programs presented?
interest? foreseen for the
schools?
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How do you

organization
of the event?

98 TEACHERS
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Other OCRA
activities
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Science camp for students

First edition: April 2019 at LNGS laboratories

About 30 students between 16 and 18 years and 5 teachers spent
three days with introductive seminars, measurements of the
cosmic ray flux at different altitudes around the Gran Sasso
massif, data analysis and visit to the underground laboratories

S. Hemmer | ICRC2021
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Next OCRA science camp

4 days at Laboratori Nazionali di Frascati with the

\
launch of a balloon equipped with instrumentation ((\
for the measurement of the cosmic ray flux O
during the flight.

The camp was foreseen to take place in spring
of 2020 and was cancelled due to the Covid19
pandemic. We are hoping to realize it in the
spring of 2022.

For more information on the balloon experiment see talk
by Valerio Bocci: MoCRIS a low-cost stratospheric balloon
platform to measure the particle flux of cosmic ray
showers in the high atmosphere

S. Hemmer | ICRC2021
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DOCRA/percorso-raggi-cosmici/

tional Cosmic Day v

OCRA Cosmic Ray ONLINE
Educational Activities

« Interactive labs dedicated to the description
of muon measurements

« Materials for teachers for implementation in
the classroom

« Spring 2021: online course for teachers

https://web.infn.it/OCRA/ IN LABORATORIO
CON NOI

percorsi didattici di
INFN OCRA

Outreach Cosmic Ray Activities -
OCRA vi invita alla scoperta della sua
proposta online: un percorso in
diretta sui raggi cosmici e I'analisi di

veri esperimenti scientifici per voi e i
vostri studenti, con la moderazione di
Davide Coero Borga

Y’ Corso presente
sulla piattaforma
S.O.F.LA.

: e 1d.52875
S. Hemmer | ICRC2021 E 7 ey : IGRer

Contatti

na breve introdu

RIVOLTO A TUTTI | DOCENTI
DI SCIENZE, MATEMATICA E
FISICA DELLE SCUOLE
SUPERIORI DI SECONDO
GRADO

20 GENNAIO
ORE 17.00 - 18.30

» canale INFN Edu Physics

f ocrAINEN
B
PER INFORMAZIONI:
OCRA.INFN@GMAIL.COM

Stage per studenti Percorso Raggi Cosmici v In laborator

1. Particelle dallo spazio

2.La conferma di Hess

3. Cosa sono i raggi cosmici

4. Dove si studiano i raggi cosn
5.1 Muoni

6. Lastronomia multi-messagg
7. Ricadute tecnologiche

8. In laboratorio con noi

MISURA DELLA RATE DI MUONI COSMICI
Modifica

Cosmic Ray Cube

Ai Laboratori Nazionali del Gran Sasso (LNGS) é stato progettato e realizzato un telescopio di raggi
cosmici, ideato per essere utilizzato in eventi pubblici e didattici. Il telescopio, utilizzando le pil
innovative tecnologie che normalmente si impiegano negli esperimenti di fisica delle particelle, & in
grado di visualizzare il passaggio di particelle contenute nello sciame di raggi cosmici che
continuamente arrivano sul suolo terrestre. Lo strumento, chiamato Cosmic Rays Cube (CRC),
grazie alla sua struttura compatta ed alla possibilita di essere alimentato a batteria & di facile
portabilita e consente di misurare il flusso di particelle a varie altitudini, la loro distribuzione
angolare, I'efficienza del rivelatore al variare di alcuni parametri di funzionamento.

Fig.1: 1l Cosmic Ray Cube realizzato ai LNGS


https://web.infn.it/OCRA/

MILAN: Internships
with data analysis of
the Borexino and Auger
experiments and
detector construction

LECCE: Internships for
the construction of SSD

for the Auger upgrade
with students

Local activities

Numerous local activities
round up the outreach events
by OCRA. The images show

NAPLES: A scuola di _ just a small number of them.
astroparticelle: a \ Q
contest for students

(see poster by Roberta ROME: Measurement

Colalillo: A scuola di (. . f] ot
astroparticelle: a synergy . | of cosmic ray flux wit
‘ a balloon

between school education and
scientific research)
-
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Conclusions

OCRA has been growing constantly since
2018 and has reached its goal of providing a
national framework for the INFN cosmic ray
outreach activities.

The ICD remains as core activity and new
topics like the creation of educational
materials are being tackled, in parallel with
a multitude of local activities of various
nature.
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