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EEE Project: a real experiment open to schools 

Extreme Energy Events Project (EEE) – “La scienza

nelle Scuole” is an experiment that studies high-energy

cosmic radiation, using muon tracking detectors

distributed over an area > ½ million km2, from

Geneva to Lampedusa

Born in 2004 from an idea of A. Zichichi, aim to

involve high school students in a real physics

experiment
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EEE Project: a real experiment open to schools 

It is funded and coordinated by the Museo Storico 

della Fisica e Centro Studi e Ricerche ‘Enrico Fermi’ in 

Rome in collaboration with CERN, INFN & MIUR

The project has exceeded 100 participating high 

schools (10-20 students/school) 

About 50 host a detector and the others are 

involved in data taking and analysis together with 

twinned schools  
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EEE Project: a real experiment open to schools 

As real experiment several analyses have been 
performed & published: 

• Search coincidences b\w near telescopes 

• Study of muon flux decrease due to solar events

• Study of Anisotropy at sub-TeV scale 

• Study of muon decay through up-going events

• Search long distance correlations (hundred km) 

• Determination of telescopes performance 
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First approach to project: Construction of telescope 

• Groups of 3-4 students and teachers, 
go to work, with great enthusiasm, 
at CERN to build their telescope 
(composed by 3 MRPC Chambers)
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First approach to project: Construction of telescope 

• Groups of 3-4 students and teachers 
go to work, with great enthusiasm, 
at CERN to build their telescope
(composed by 3 MRPC Chambers)

• After construction, students & 
teachers complete installation of 
telescope into school and put it in 
operation. 
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Operative Phase: Students daily activities & Monitoring 

Since 2014, coordinated RUNs are done with the whole set of operative stations 
involved. Student work was a key factor to reach the 100 Mtracks/day.
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Operative Phase: Students daily activities & Monitoring 

Each day students check:

• Data Acquisition

• Telescope's hits 
distribution

• Environment parameters
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Operative Phase: Students daily activities & Monitoring 

Each day students check:

• Data Acquisition

• Telescope's hits 
distribution

• Environment parameters
• High and Low Voltages 

values
• Gas System 
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Operative Phase: Students daily activities & Monitoring 

Each day students check:

• Data Acquisition

• Telescope's hits 
distribution

• Environment parameters
• High and Low Voltages 

values
• Gas System
Data from monitoring (taken 
also using remote desktop 
program) are saved into an 

online Elog. 10



Works on Field: calibration & active measures

Students & teachers, with researchers, 
perform some measurements which 
are used for official analysis: 

• Telescope orientation

• Chambers efficiency

• Telescope performances correlated 
with atmospheric parameters 

• … and others
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Works on Field: calibration & active measures

Some schools also use small 
scintillators detectors (Cosmic 
Box), for studies and activities: 

• Detector acceptance

• Cosmic rays flux & angular 
distribution

• ….
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Into Physics: Data analysis & Masterclass

EEE Monitor is tool to check data 
quality and have access to 
telescopes information:

• Telescope rates (trigger, good 
tracks)

• Tracks parameters (χ, tof, 
length, direction)

• Atmospheric parameters

(http://eee.centrofermi.it/monitor)
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Into Physics: Data analysis & Masterclass

EEE Masterclasses have been prepared to 
guide students through the analysis:

• Features of high-energy cosmic 
showers

• Hunting extreme events on Sun

• Looking for telescopes coincidences

• Statistics

• Reference system transformation

• … many others under development

14



Time to discuss: Meetings & Symposia

Monthly Online Meetings are

organized to allow all participating

students (hundreds) to:

• Review the RUN status,

• Exchange ideas & experiences

• Present their own work
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Time to discuss: Meetings & Symposia

Joined visits b/w schools are regularly 
organized 

Once per year all schools participate 
in a general meeting, aiming to: 

• Upgrade on scientific results and 
activities

• Present their own analysis and works

• Participate at analysis exercises 

• Encourage work between distant 
schools
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Thanks for attention
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Inventive space: Spontaneous Initiatives

Teachers and students perform 
independent activities according to their 
specific courses. 

The outcomes can become solutions and 
upgrades for Project:

• Feedback system for controlling the 
telescope’s (MRPC) high voltage 

• Monitoring of gas quantity and 
automated planning of gas bottle 
replacement
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Out of schools: initiatives on the territory

Schools also organize independently 
local initiatives, which consist of:

• Workshops

• Local manifestation

• Articles on local newspapers

• … many others
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