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INFN AND OCRA

OCRA – Outreach Cosmic Ray Activities was born in 2018 as a
national outreach project of INFN with the aim of collecting
within a national framework the numerous public engagement
activities in the field of cosmic ray physics already present at a
local level in 21 of the INFN divisions and laboratories.

https://web.infn.it/OCRA/ Ocra INFN Ocra INFN
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INTERNATIONAL COSMIC DAY (ICD) 
ORGANIZED BY DESY
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6 November 2019
About 1000 students
in 20 of INFN divisions 
and laboratories

vSeminars 
vMeasure with a muon telescope
vVideo call and discussion of the results 
vQuestionnaire and/or Kahoot



ICD 2019 IN OCRA

946 STUDENTS

102 SCHOOLS 
FROM 76 CITIES

20 INFN UNITS
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40% GIRLS

65% of 5th, 30% of 4th, 5% of 3th86% LICEO SCIENTIFICO, 6% LICEO 
CLASSICO, 5% ITIS, 3% ALTRO

9 TRADITIONAL PRESS 
ARTICLES, 34 ONLINE 
ARTICLES, 2 RADIO 
INTERVIEWS, 2 TGR 

SERVICES, 1 LOCAL TV 
SERVICE



ICD 2019 IN OCRA

ALMOST 1000 
STUDENTS

BETWEEN 30 AND 
100 STUDENTS AT

EACH LOCAL EVENT

Average vote girls
boys

What is your
general 

impression
of the 
event?

Did the event
satisfy your

expectations?

Was the 
content of the 
presentations
interesting?

How do you
rate the 

presentation
of the 

contents?

Was your prior
knowledge
sufficient to 
follow the 

event?

How do you
rate the 

organization
of the 
event?

What was the part of the day you liked best? Frequency

Theory/seminars 123

Experiment/data analysis 79

Vidyo conference 25
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ØTwo students for each OCRA ICD 2018 site were selected
among the almost 800 participants via a competition to
join the OCRA Science Camp at the Gran Sasso in Italy.
The participating students were between 16 and 18 years
old.

ØThe science camp took place from April 14 to 17, 2019.
The local organizers were the Gran Sasso Science Institute
(GSSI) located in L’Aquila and the Laboratori Nazionali del
Gran Sasso (LNGS). The activities involved introductory
seminars, a series of measurements in the field, the analysis
of the data by the students under guidance of the
researchers and a visit to the LNGS underground
laboratories.
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OCRA SCIENCE CAMP 2019

The measurements aimed at determining the dependence of the cosmic ray flux on the altitude by means of a set of
measurements carried out in several places around the Gran Sasso massif. All data taking was carried out with the
Cosmic Ray Cube (CRC), a telescope composed of 4 double-plane horizontal scintillation levels, orthogonal to each
other. Each plane consists of four solid scintillator strips of 4 x 1 x 26 cm3 size with a wavelength-shifter fiber
inside, carrying the light produced by interaction with a penetrating particle to one end of the strip where it is
collected by a SiPM which generates an electrical signal firing a blue LED.



OCRA SCIENCE CAMP 2020
ØThis year’s camp was scheduled at the National
Laboratories of Frascati from 19 to 21 April 2020 and
involved the launch of an air balloon equipped with
instruments to measure the flow of cosmic rays during the
flight.

ØUnder the guidance of the researchers, 50 students
assist in the preparation of the launch and analyse the
data. In this way, the students themselves are the
protagonists of the experience, discovering what it means
to do scientific research, work in a team, manage
unexpected events and solve various problems related to
taking data in the field.

Due to COVID19, the camp was postponed to spring 2021 7



SOME LOCAL 
ACTIVITIES
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A SCUOLA DI ASTROPARTICELLE
@NAPOLI 
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https://www.facebook.com/ascuoladiastroparticelleINFN/

600 students involved in astroparticle
physics but also in radioactivity, nano-
optics, biosensors, accelerators, theoretical
physics, data acquisition techniques, etc.

Through Paths for Transversal Skills 
and Orientation (PCTO in Italian)

An innovative teaching method, which through
practical experience helps to:
§ consolidate the knowledge acquired at school
§ test the aptitudes of students on the field
§ enrich their training and guide their study path

Due to Covid19 the activities have been postponed to the next school year!

https://www.facebook.com/ascuoladiastroparticelleINFN/


PCTO – SOME ACTIVITIES

10

MetroToledoTelescope

CTA Napoli Laboratory

On line 

Seminars



PIERRE AUGER OBSERVATORY @LECCE
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Ø Within the PCTO program dedicate to the students to

consolidate and expand the knowledge acquired at

school via internships in private or public working

environments, the Lecce division has initiated a

project that allows the students to work together with

a researcher to build Scintillator Surface Detector

(SSD) for the upgrade of the Pierre Auger

Observatory.

Ø The activities carried out so far involve 10 schools in

Apulia for a total of around 6000 hours of

internship. In the figure below some students are

working in the detector’s laboratory.



PACINI EXPERIMENT @PISA

12

Ø Some students from the Cecioni scientific high school of Livorno
participated in the measurement led by researchers from Pisa, on
11/12/2019 off the port of S. Jacopo at the Naval Academy of
Livorno.

Ø The students made the measurements and verified the decrease in events
according to the depth using two "Gamma Scout" counters placed in
waterproof boxes.

Ø Measuring the radiation shielding effect with Pacini's method is an
exciting experience for students.

Ø Unlike what happens in the laboratory, they are engaged in a series of
"en plein air" measures with the difficulty of solving problems and also
identifying the reasons for an anomalous behaviour of the data due to
systematic reasons.

Ø The data are described by an exponential two-parameter function that
allows refined statistical analysis and, therefore, an introduction to basic
concepts of statistical data treatment such as fit with the least squares
method that can be done by hand by the student.



PCTO@ROMA
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The group of Rome, in collaboration with the

Cariati scientific high school and with the

l’ABProject (a company specialized in light

balloon flight), realized a stratospheric

balloon launch in order to measure the flux

of cosmic rays as a function of the altitude.

The launch of MoCRiS (Measurement of

Cosmic Ray in Stratosphere) started

in Camigliatello Silano and reached an

altitude of 34.111 meters.

The collected data allowed us to study the physics of the atmosphere and the dependence 
of the flow of cosmic rays on the quota



WORKSHOP@MILANO
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The INFN Milano group organizes astroparticle

summer workshops for High School students. These

workshops are full-time and last two to three weeks.

During these workshops, around 10 students from the

Milan area are provided with the possibility to do

some hands-on astroparticle physics: they analyze

data from the Pierre Auger Observatory and the

Borexino experiment, follow classes on cosmic rays,

neutrinos and dark matter and build detectors such as

a cloud chamber and scintillators.



OCRA COSMIC RAY ONLINE EDUCATIONAL ACTIVITIES
DEVELOPED DURING THE LOCKDOWN TO SUPPORT STUDENTS IN THE GRADUATION EXAM
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The realization of the "Cosmic Rays" online activities were possible thanks to the
contribution of: R. Antolini, C. Aramo, V. Bocci, M. Buscemi, L. Caccianiga, A. Candela, G.
Cataldi, R. Colalillo, F. Convenga, M.R. Coluccia, P. Di Nezza, G. Di Sciascio, C. Evoli, G.
Galbato, A. Giampaoli, F. Iacoangeli, D. Liguori, S. Miozzi, R. Paoletti, N. Rossi, D. Rozza,
M. Schioppa, I. Veronesihttps://web.infn.it/OCRA/

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


EDUCATIONAL EXPERIMENTS
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Each experiment is dedicated to the description of a measurement.
With the available data it is possible to be guided in the analysis that leads to the:

Ø muon rate measurement and track reconstruction (Cosmic Ray Cube telescope);
Ø measurement of the angular distribution of muons (Toledo Muon Telescope);
Ø measurement of muon intensity as a function of the Zenith angle (ICD);
Ø measurement of muons as a function of height in the atmosphere (Balloon Flight);
Ø measurement of muons as a function of depth in water (Pacini Experiment)

Educational experiments 
made with simple devices  
to measure cosmic muons 

and describe their 
behaviour



INTERACTIVE 
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https://web.infn.it/OCRA/in-laboratorio-con-noi/

https://web.infn.it/OCRA/in-laboratorio-con-noi/


EXPERIMENTS FOR RESEARCH:  
PIERRE AUGER OBSERVATORY
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Interactive analysies

https://colab.research.google
.com/drive/15UUuOeUGXZR
xXNSZczjGphFEGTlZbEFzhttps://colab.research.google.com/drive/

1Vh8kb4oB9yS8E6ubc9l3uhC1YkoI51ck

https://colab.research.google.com/drive/15UUuOeUGXZRxXNSZczjGphFEGTlZbEFz
https://colab.research.google.com/drive/1Vh8kb4oB9yS8E6ubc9l3uhC1YkoI51ck


CONCLUSIONS
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ØOCRA has been active for only two years but has grown constantly,
involving almost all INFN divisions;

ØOCRA organizes ICD and camp as its common activity and completed by
many local activities;

Ø during the COVID-19 lockdown new online activities to bring students closer
to cosmic rays through muon detectors and analysis of experimental data;

Ø synergies between the groups and also between researchers and high
school teachers are very fruitful and fundamental for developing new
educational activities;

Ømore activities to come…. like the Pierre Auger Observatory masterclass!



FOR MORE  INFORMATION PLEASE  CONTACT:
OCRA. INFN@GMAIL .COM

CARLA.ARAMO@NA.INFN. IT
SABINE .HEMMER@PD.INFN. IT

Thank you! 
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OCRA SCIENCE CAMP 2019 – Campo Imperatore (L’Aquila)

mailto:ocra.infn@gmail.com
mailto:Carla.aramo@na.infn.it
mailto:Sabine.hemmer@pd.infn.it

