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Increasing Interest in Outreach and Education in Physics

Recent trends show a significant increase in outreach and educational programs developed by universities and research institu tio ns.

Focus on making physics and other scientific disciplines more accessible and engaging to a broader audience.

Goals of Outreach Initiatives

Å Stimulate Interest in Science: Create engaging content and hands -on activities to 
capture the curiosity of diverse audiences.

Å Promote Understanding: Simplify complex concepts to enhance comprehension of 
fundamental principles of physics.

Å Inspire Future Scientists: Encourage young students to pursue careers in science 
through inspirational programs and role models.

Interactive Workshops

Public Lectures and 
Seminars

Collaborative Projects

Impact

Å Increased Engagement: Higher participation rates in science fairs, workshops, and educational 
programs.

Å Enhanced Understanding: Improved comprehension of scientific concepts among participants.

Å Future Scientists: Growing interest in STEM careers among young students.
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Educational Project

CAENbrings the experience acquired in more than 45 years
of collaboration with the High Energy & Nuclear Physics
community into the educational laboratories Worldwide .

CAENenters the world of learning and training by providing
modern physics experiments for Advanced Labs based on
the latest technologies and instrumentation .

Inspire students and guide them towards the analysis and 
comprehension of different physics phenomena with a series of 
experiments based on state-of -the art technologies , instruments 
and methods.

Target the experiment depending on the student educational 
level. With this approach, the experiments proposed can be 

performed at high school level (grade 11,12) science classes up to 
undergraduate physics laboratory and PhD courses.
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Educational Events

Outreach and Masterclass

High school Laboratory courses  

University and PhD Laboratory courses 

PhD schools

RESEARCH TOOLS

Coursesandschoolsalsoavailableon-site

Tailored courses to meet trainee's needs

Training courses for High School teachers



Reproduction, transfer, distribution of part or all of the contents in this document in any form without prior written permission of  CAEN S.p.A. is prohibited 

CAEN 2024 Sales Meeting2024 Nuclear and Particle Physics Experiments for Schools and Universities

All courses, taught by expert instructors and academics, are balanced between 
software, theoretical lessons and practical lab exercises to provide the maximum 
benefits:

Å Discussion and constructive interaction with the other users and the expert 
staff

Å Practical Hands -on focused on the concepts covered in class lesson
Å Practical exercises on CAEN hardware and software tools 

Reference materials are also provided!

CAEN Educational Training
CAEN offers training courses for different types of experiments used in educational
laboratories by targeting them depending on:

Á Students' educational level (from high school to PhD)

Á Applications (from pulse processing electronics to nuclear safety)

Á Expert users

Courses:
Å Nuclear Physics 
Å Quantum Physics
Å Environmental Radioactivity
Å Cosmic Rays
Å Emulation systems
Å Nuclear Imaging
Å Detectors Characterization
Å Statistics
Å Digital Pulses Processing
Å FPGA Programming 
        (Sci-Compiler based)
Å Electronic Products

2018

2019

2024

Webinars
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Innovative Scientific Network

Caen introduces a global platform for Modern & 
Nuclear Physics education, enabling seamless sharing 

of experiments for students and professionals.

Interactive and User -Friendly Resources

The platform also features interactive tools that enhance 
communication and collaboration among members, along 

with comprehensive guides tailored specifically to each userɅs 
needs.

NEW Educational Website

https://edu.caen.it/

Collection of most

significantpublishedpapers,

applicationnotes, posters,

presentations, reportsand

thesis developed by

studentsand by Academic

World using CAEN

Educationalkits or some

subparts.

Scientific Papers

CAEN EduLab - CAEN EduLab

map-pointer.png

https://edu.caen.it/
https://edu.caen.it/
https://edu.caen.it/
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A wide range of experiments covering Nuclear and Particle Physicsfields!

From the radioactive decays (ƽand ƾ)to the cosmic rays, from the light quanta to
the advanced statistics and from the nuclear imaging to the emulation of the
radioactive processes. Moreover, a new product line is fully focused on
environmental radiation (indoor and outdoor) and on FPGAprogramming .

Nuclear Physics and Radioactivity

Ç ƾ Spectroscopy
Ç ƽ-Radiation
Ç Nuclear Imaging ɀPET
Ç ƟEnvironmental Radioactivity (indoor)
Ç ƟEnvironmental Radioactivity (outdoor)
Ç GM detectors

SP5620CH
Cosmic Hunter

SP5600AN
Premium Version 

SP5600EMU
Emulation Kit SP5600D

Edu Beta Kit

SP5600C

Edu Gamma Kit

SP5600E
Edu Photon Kit

SP5701
EasyPET Kit

SP5640
Gamma EDU

SP5630EN
Environmental kit

SP5630ENP
Environmental kit Plus

SP56050
Open FPGA Kit

Ç Silicon Photomultiplier (SiPM)
Ç Photomultiplier Tube (PMT)

Advanced Statistics based on 
Silicon Photomultiplier 
Detectors 

Ç Photons
Ç Cosmic Rays

Particle Physics

Particle Detector Characterization Electronics:
Ç - Pulse Processing

Ç - FPGA Programming

SP5622B

Detection System Plus

SP5660
RockyRAD

CAEN Educational Products

SP5700
EasyPET
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Particle Detector Characterization

Silicon Photomultiplier (SiPM)
VSiPM Characterization
VDependence of the SiPM Properties on the bias voltage 
VTemperature Effects on SiPM Properties

Photomultiplier Tube (PMT)
V Measurement of Photomultiplier Plateau Curves

Nuclear Physics and Radioactivity

ƾ Spectroscopy
VDetecting ƾ-Radiation
VPoisson and Gaussian Distributions
VEnergy Resolution
VSystem Calibration: Linearity and Resolution
VA comparison of different scintillating crystals: Light Yield, 
Decay Time and resolution
Vƾ-Radiation Absorption
VPhotonuclear cross -section/Compton Scattering cross -section

ƽ-Radiation
VResponse of a Plastic Scintillating Tile
Vƽ Spectroscopy
Vƽ-radiation: Transmission through Matter 
Vƽ-Radiation as a Method to Measure Paper Sheet Grammage 
and thin layer thickness

Nuclear Imaging - PET
VBasic Measurements: ƾ Spectroscopy and System Linearity
VPositron Annihilation Detection
VTwo-dimensional Reconstruction of Source
VSpatial Resolution

ƾEnvironmental Radioactivity (outdoor)
VEnvironmental monitoring in land field 
VGround Coverage Effect on the Environmental Monitoring
VHuman Body Radioactivity 
VEnvironmental detection as a function of the soil distance
VRadioactivity maps production 
VRadiological evaluation of the building materials 
VGeochemical and mineral exploration 

Cosmic Rays
VStatistics
VMuons Detection
VMuons Spectrum
VMuons Vertical Flux on Horizontal Detector
VZenith Dependence of Muons Flux
VRandom Coincidence 
VDetection Efficiency 
VCosmic Flux as a function of the altitude
VCosmic Shower Detection 
VEnvironmental and Cosmic Radiation 
VAbsorption Measurements 
VSolar Activity Monitoring

Particle Physics

Photons
VQuantum Nature of Light
VHands-on Photon Counting Statistics 

Guide Topics:
Å General Information
Å Introduction
Å Physics Pills
Å Required Equipment
Å Getting Started
Å Experimental Procedure
Å Results
Å Links related to this topic

Main Topics:

Å Experiment task
Å Short description
Å Equipment list
Å Requirements
Å Quick guide
Å Experimental 

results

Pulse Processing: Open FPGA

VAnalog signal acquisition and waveform Visualization
VWaveform digitizer with leading edge triggerɎɎɎ..

ƾ Environmental Radioactivity (indoor)
VEnergy calibration of System based on LYSO crystal
VBackground Measurements
VFertilizer and photopeak identification
VIdentifications Sample Test
VSoil sample identification
VSamples Comparison 
VRadon passive measurements

GM Detectors
VStatistics: Uncertainty as a function of live time
VEnvironmental Background
VLead Shielding Effect on Environmental Radioactive Background
VDetecting Ionizing -Radiation
VSamples Comparison 

Short Guide

Detailed Guide

map-pointer.png

Advanced Statistics..

https://edu.caen.it/
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Radioactive sources:

Å Natural : NORM (Naturally Occurring Radioactive Material), soil, water, air 
and food contribute to our exposure to ionizing radiation

Å Cosmic rays
Å Industrial : nuclear elements produced by industry
Å Medicine: nuclear medicine
Å Military

https://www.who.int/ionizing_radiation/env/en/

Radiation is a natural part of our environment! 

Natural radionuclides  

[mean abundance]:
Å 40K        [2-2.5] % 
Å 238,235U     [2-2.5] ppm
Å 232 Th      [8 -12] ppm
Å All has an half life T 1/2  > than the 

age of the solar system

Cosmic rays 

Muons -> The intensity  depends  
on the altitude  and direction  (N/S 
vs E/W)

Radionuclides  from cosmic  rays
Å 14C,7Be,3He

Artificial  radionuclides

Å From bombs  or Nuclear  power 
plants  (ex. 137Cs, actinides )

Å Industrial  ( 133mXe, 133Ba, 241Am) 
and medical  (19F, 67Ga) 
radioistopes

Energy Distribution in Cosmic Rays
W. G. Pollard
Phys. Rev.44, 703 ɀPublished 1 November 1933

Radioisotope types

https://www.who.int/ionizing_radiation/env/en/
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During the creation of the Earth, most of the elements initially produced were radioactive and they have
been decayed to more stable forms .

The original radioactive elements still present on Earth are those that have a halftime comparable to
the Earth . They are responsible for environmental radioactivity and internal warming of the planet and
originate from elements very heavy without stable isotopes .
They mostly decay through the Ƽand ƽchannels

1 ton of rock

Element Radioisotopes
Isotopic 

Adundance
Half time

Tipycal
Adundance

Potassium 40K 0.012% 1.3 × 109 anni 0.02 g/g [2%]

Uranium 238U 99.3 % 4.5 × 109 anni 2-3 µg/g [ppm]

Thorium 232Th 100 % 14.1 × 109 anni 8-12 µg/g 
[ppm]

~2-3 g di  U
~ 8-12 g di Th

~ 20-25 kg di K 
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High energy cosmic protons collide with atmospheric nuclei
and produce hadrons showers . The only decay that is
interesting due to long lifetime are pion channels .

ǋ0 channel decay produce e± but in atmosphere the did not
have a long rage. Otherwise ǋ± decay Ⱨ± in and they have a
longer range

The Cosmic rays at sea level are made by high energy muons (mean
energy 4 GeV), pions, proton and other soft component .

Ç The soft component is about 30% of total CRflux (according to PDG,2017)
Ç The high energy protons fraction is 3.5% of total high energy muon flux
Ç Energy spectrum flat above 1GeV, than from range 10-100 GeV flux goes

as EȤ2.7

Muons {mǇ= 105.7 MeV/c²}

Å Electromagnetically interaction (or weakly)
Å Not stable -> Ǐ (Ǉ) = 2.2x10-6s
Å Produced at ~15km altitude
Å Mean energy @ground ~4GeV
Å Mean high Ǉ energy flux at sea level (PDG)

Iǈ= 0.82*10 -2
ᶻᶻ
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Educational Kits Suitable for Young Students Also!

Interesting educational program focused on the environment that surrounds us! 

EARTH SKY
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NEW Educational kits suggested for the environmental radioactivity 
experiments

SP5630EN
Environmental kit SP5630ENP

Environmental kit Plus
SP5640

Gamma EDU

Indoor solutions!

Outdoor solutions!

SP5660
RockyRAD

https://www.caen.it/products/sp5630en/
https://www.caen.it/products/sp5630en-plus/
https://www.caen.it/products/gamma-edu/
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NEW SP5630 Environmental kit

S2570 - i-Spector Digital

Environmental gamma radiation measurements with SiPM based instrumentation!

Samples

Web-based GUI for unit control and data 
analysis 

ÅThe system is based on a SiPM area 18 ×18 mm 2 Hamamatsu S14160 -60520HS

Å It integrates a shaper, a peak stretcher and a peak ADC to implement a simple MCA (4K).
ÅScintillator  Crystal: CsI18 x 18 x 30 mm 3 

ÅEnergy Range: 30 keV to 3 MeV
ÅEnergy Resolution (FWHM): <6 % @ 662 keV
ÅConnectivity: Ethernet
ÅSoftware: Web GUI

All SIPMs of the area are connected in parallel to increase the active 
area of the matrix.

i-Spector Digital block diagram 
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NEW SP5630ENP Environmental kit Plus 

The SP5630ENP Environmental kit Plus guide the users towards the development of 
complementary measurement techniques based on counting and on the analysis of the spectrum. 
The main goal is the study of the absorption of the gamma rays passing through matter 
thicknesses and the related observations about the different crossed materials. It is a user -friendly 
system for Advanced Labs based on the latest technologies and instrumentation.

Gamma Radiation and Shielding Laboratory

SP5630EN 
Environmental kit Plus

S2570D i-Spector Digital 
18x18mm 2 - CsIASSEMBLY 

Samples 

BGO scintillating crystal

Shielding Kit

Web -based Software
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ƾ Environmental Radioactivity 
(indoor)

Alternative Choice

Recommended kits

Equipment
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SP5630ENP
Environmental kit Plus

SP5640
GammaEDU Samples
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Hands -on
SP5630EN ɀEnvironmental Kit
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NEW Educational kits suggested for the environmental radioactivity 
experiments
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Portable detection backpack for 
environmental radioactivity!

Å NaI(Tl) (0.3 liter) Scintillator Crystal coupled to a PMT
Å Power Supply included
Å Identification of Natural Radiation [ 238U, 232Th, 40K]
Å Autonomy up to 6 -8 hours
Å Tablet included with GammaEDU Application
Å Bluetooth and Wi -Fi Connectivity
Å Geolocation and ability to view the map on Google Earth

Suitable for High School Students!

NEW GammaEDU - SP5640


