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Physics ExperimentsCAEN SpA

Founded in 1979, CAEN S.p.A. (Costruzioni Appearecchiature Elettroniche Nucleare) is 
an important industrial spin-off of the INFN.

Viareggio, Tuscany, Italy

Core business: Electronic Instrumentation for physics experiments (world leader)

Sales network offices in Italy, Germany, USA, India 
Distributors in more than 30 countries.

For more than 40 years CAEN has been providing Scientists and Engineers with the 
most advanced electronic instrumentation for any particle or radiation detectors
Strong of an extremely close collaboration with the world major research 
laboratories CAEN is proud to produce the best tools for:

ü High Energy Physics
ü Astrophysics
ü Neutrino Physics
ü Dark Matter Investigation
ü Nuclear Physics
ü Material Science
ü Medical Applications
ü Homeland Security
ü Industrial Applications
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Physics EducattionalEducational Project

CAENbrings the experience acquired in 40 years of
collaboration with the High Energy & Nuclear Physics
community into the educationallaboratoriesWorldwide.

CAENenters the world of learning and training by
providingmodernphysicsexperimentsfor AdvancedLabs
basedon the latest technologiesandinstrumentation.

× 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.

Goals

Main Scientific Collaborations:
University of Insubria (IT)
University of Aveiro (PT)
Ferrara University (IT)
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Physics ExperimentsEducational 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
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Physics ExperimentsCAEN Educational Training

CAENoffers training coursesfor different typesof experimentsused
in educationallaboratoriesby targetingthem dependingon:

Ç Students'educationallevel(from highschoolto PhD)

Ç Applications(from pulseprocessingelectronicsto nuclearsafety)

Ç Expertusers

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

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!

2018

2019
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Physics ExperimentsEducational Community

https://edu.caen.it/

Collectionof most significant

publishedpapers, application

notes, posters, presentations,

reportsandthesisdevelopedby

students and by Academic

WorldusingCAENEducational

kitsorsomesubparts.

Scientific Papers

CAEN EduLab - CAEN EduLab

Caenestablishesthe groundworkfor an innovativescientificcommunityby
introducinga repositorysectionon our cutting-edgeEducationalWebpage
exclusivelyfor our valuedCAENcustomers'scientificendeavors.

× Introducinga groundbreakingscientificnetwork exclusivelydedicatedto
Modern& NuclearPhysicsEducationon a globalscale.

× Opento studentsof all levelsandprofessionalsalike,providinga platform
for seamlessuploadingand sharingof experimentswithin our thriving
"EducationalCommunity.ά

× Easilynavigateand discoverjobs/experimentsthrough intuitive tagsand
filters,ensuringeffortlessexplorationandsearch.

× Enjoy interactive features that foster seamlesscommunication and
collaborationamongmembersof our vibrantcommunity.

× Comprehensiveguidestailoredspecificallyfor each

UNDER CONSTRUCTION
ΧŀƭƳƻǎǘ ǊŜŀŘȅΗ

https://edu.caen.it/
https://edu.caen.it/
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Physics ExperimentsPhysics Experiments & Kits

Awide rangeof experimentscoveringNuclearandParticlePhysicsfields!

Fromthe radioactivedecaysό a̡ndʴύto the cosmicrays,from the light quanta to
the advancedstatistics and from the nuclear imaging to the emulation of the
radioactive processes. Moreover, a new product line is fully focused on
environmentalradiation(indoorandoutdoor).

Nuclear Physics and Radioactivity
Ç ʴ {ǇŜŎǘǊƻǎŎƻǇȅ
Ç -̡Radiation
Ç Nuclear Imaging ςPET
Ç ɱEnvironmental Radioactivity (indoor)
Ç ɱEnvironmental Radioactivity (outdoor)

SP5620CH
Cosmic Hunter

SP5700
EasyPET

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
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Physics ExperimentsA lot of experiments on handy!

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
ʴ {ǇŜŎǘǊƻǎŎƻǇȅ
V5ŜǘŜŎǘƛƴƎ ʴ-Radiation
VPoisson and Gaussian Distributions
VEnergy Resolution
VSystem Calibration: Linearity and Resolution
VA comparison of different scintillating crystals: Light Yield, 
Decay Time and resolution
Vɹ -Radiation Absorption
VPhotonuclear cross-section/Compton Scattering cross-section

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

Nuclear Imaging - PET
V.ŀǎƛŎ aŜŀǎǳǊŜƳŜƴǘǎΥ ʴ {ǇŜŎǘǊƻǎŎƻǇȅ ŀƴŘ {ȅǎǘŜƳ [ƛƴŜŀǊƛǘȅ
VPositron Annihilation Detection
VTwo-dimensional Reconstruction of Source
VSpatial Resolution

Eɹnvironmental 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 

Advanced Statistics based on Silicon 
Photomultiplier Detectors
VAn Educational Kit Based on a Modular SiPM System
VA simple and robust method to study after-pulses in 

Silicon Photomultipliers
VBackground removal procedure based on the 
{bLt ŀƭƎƻǊƛǘƘƳ ŦƻǊ ʴҍǊŀȅ ǎǇŜŎǘǊƻǎŎƻǇȅ

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

Short Guide Detailed Guide

Pulse Processing: Open FPGA
VAnalog signal acquisition and waveform Visualization
V²ŀǾŜŦƻǊƳ ŘƛƎƛǘƛȊŜǊ ǿƛǘƘ ƭŜŀŘƛƴƎ ŜŘƎŜ ǘǊƛƎƎŜǊΧΧΧΦΦ

ʴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŀŘƛƻŀŎǘƛǾƛǘȅ όƛƴŘƻƻǊύ
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
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Physics ExperimentsA lot of experiments on handy!

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
ʴ {ǇŜŎǘǊƻǎŎƻǇȅ
V5ŜǘŜŎǘƛƴƎ ʴ-Radiation
VPoisson and Gaussian Distributions
VEnergy Resolution
VSystem Calibration: Linearity and Resolution
VA comparison of different scintillating crystals: Light Yield, 
Decay Time and resolution
Vɹ -Radiation Absorption
VPhotonuclear cross-section/Compton Scattering cross-section

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

Nuclear Imaging - PET
V.ŀǎƛŎ aŜŀǎǳǊŜƳŜƴǘǎΥ ʴ {ǇŜŎǘǊƻǎŎƻǇȅ ŀƴŘ {ȅǎǘŜƳ [ƛƴŜŀǊƛǘȅ
VPositron Annihilation Detection
VTwo-dimensional Reconstruction of Source
VSpatial Resolution

Eɹnvironmental 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 

Advanced Statistics based on Silicon 
Photomultiplier Detectors
VAn Educational Kit Based on a Modular SiPM System
VA simple and robust method to study after-pulses in 

Silicon Photomultipliers
VBackground removal procedure based on the 
{bLt ŀƭƎƻǊƛǘƘƳ ŦƻǊ ʴҍǊŀȅ ǎǇŜŎǘǊƻǎŎƻǇȅ

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

Short Guide Detailed Guide

Pulse Processing: Open FPGA
VAnalog signal acquisition and waveform Visualization
V²ŀǾŜŦƻǊƳ ŘƛƎƛǘƛȊŜǊ ǿƛǘƘ ƭŜŀŘƛƴƎ ŜŘƎŜ ǘǊƛƎƎŜǊΧΧΧΦΦ

ʴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŀŘƛƻŀŎǘƛǾƛǘȅ όƛƴŘƻƻǊύ
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

SP5600D

SP5600C

SP5701

SP5640

SP5630EN

SP5600E

SP5650

SP5620CH

SP5600E

SP5600AN
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Physics ExperimentsExperiments & Educational Kits - Gamma

Equipment
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Nuclear Physics 

and Radioactivity

ɕ Spectroscopy

Detecting ɔ-Radiation Ñ Ñ Ñ Ñ Ñ Ñ Ñ

Poisson and Gaussian 

Distributions

Ñ Ñ Ñ Ñ Ñ

Energy Resolution Ñ Ñ Ñ Ñ Ñ Ñ Ñ

System Calibration: 

Linearity and Resolution

Ñ Ñ Ñ Ñ Ñ Ñ

A comparison of different 

scintillating crystals: Light 

Yield, Decay Time and 

resolution

Ñ Ñ Ñ

ɔ-Radiation Absorption Ñ Ñ Ñ Ñ Ñ

Photonuclear cross-

section/Compton 

Scattering cross-section

Ñ Ñ Ñ Ñ Ñ Ñ

Recommended
kits

SP5600C
Educational Gamma kit

SP5600AN
Premium Version kit

Alternative Choice

SP5600EMU
Emulation kit

SP5630EN
Environmental kit

SP5640
GammaEDU

 ɹSpectroscopy

SP5630ENP
Environmental kit Plus
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Physics ExperimentsEducational Kits Description

SP5600D ð Educational Beta kit

SP5600C ð Educational Gamma kitSP5600E ð Educational Photon kit

SP5600AN ð Educational kit

Premium Version
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Physics ExperimentsEducational Kits Description

SP5600E ς Educational Photon kit

SP5600  - Power Supply 
and Amplification Unit

Å Two channels
Å LƴŘŜǇŜƴŘŜƴǘ ōƛŀǎƛƴƎ όƳŀȄ мнл ±Σ млл ˃!ύ
Å 2 stage amplification [500 MHz bandwidth, tunable gain up to ~ 50 dB]
Å Fast leading-edge discriminator (Ñ2V)
Å Coincidence logic
Å Active feedback control on Vbias for Gain stabilization

(granularity: 0.1 oC)
Å USB 2.0 interface

DT5720A  - Desktop 
Digitizer

ÅDigital Pulse Processing for Charge Integration DPP-CI
ÅGood timing resolution with fast signals (rise time < 100 

ns)
Å2 channels
ÅStand-alone
Å250 Ms/s, 12 bits
ÅÑ1V input range
ÅOptical Link and USB 2.0 interfaces

SP5600AN ς Educational kit
Premium Version

SP5600D ς Educational Beta kit SP5600C ς Educational Gamma kit
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Physics ExperimentsEducational Photon Kit Description

SP5600E ς Educational Photon kit SP5600AN ς Educational kit
Premium Version

SP5650C  - Sensor 
holder with SiPM

ÅHAMAMATSU - MPPS S13360- 1350CS
ǑEffective photosensitive area : 1.3 x 

1.3mm2

ǑPixel pitch : 50˃ Ƴ 
ǑNumber of pixels : 667

ÅTemperature sensor

SP5601   
LED Driver

ÅLED color: violet (˂peak= 420 nm)
ÅPeak current: 120 mA
ÅLuminous intensity: 9500 mcd 

@20mA
ÅWidth of pulse: 8ns
Å30o half-view angle
ÅPulse generator: internal/external
ÅOptical fiber included

SP5600D ς Educational Beta kit SP5600C ς Educational Gamma kit
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Physics ExperimentsEducational Beta Kit Description

SP5600E ς Educational Photon kit SP5600AN ς Educational kit
Premium Version

SP5600D ς Educational Beta kit SP5600C ς Educational Gamma kit

SP5608  - Scintillating Tile

ÅSensitive volume: 47 x 47 x 10 mm3

ÅScintillator: polystyrene
ÅDirectly coupled on HAMAMATSU MPPS S13360- 6050CS

ǑEffective photosensitive area : 6 x 6 mm2

ǑPixel pitch : 50˃ Ƴ 
ǑNumber of pixels : 14400

ÅnÁ20 Paper and Aluminum sheets
ÅTeflon tape
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Physics ExperimentsEducational Beta Kit Description

SP5600E ς Educational Photon kit SP5600AN ς Educational kit
Premium Version

SP5600D ς Educational Beta kit SP5600C ς Educational Gamma kit

Additional SP5608  - Scintillating Tile

SP5609 - Telescope Mechanics

Suggested  Application

TelescopeMechanicsallows the easy
constructionof a muonstelescope. It
iscomposedof :
ÅRotary axis with desk support 
ÅClamps with screws 
ÅAngle brackets kit  

ÅDouble coincidence
ÅZenith Dependence of 

Muons Flux
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Physics ExperimentsEducational Gamma Kit Description

SP5600E ς Educational Photon kit SP5600AN ς Educational kit
Premium Version

SP5600D ς Educational Beta kit SP5600C ς Educational Gamma kit

SP5606  
Mini-Spectrometer

ÅMechanical structure for optimal SiPM to crystal 
coupling
ÅScintillating Crystals:  Csl, LYSO, BGO (6 x 6 x 15 mm3)
ÅOne SiPM embedded HAMAMATSU 

MPPS S13360- 6050CS
ǑEffective photosensitive area : 6 x 6 mm2

ǑPixel pitch : 50˃ Ƴ 
ǑNumber of pixels : 14400

SP5607  
Absorption Tool

Spacers:
Åone  4mm thick,  five  10 mm thick;
Aluminum Absorbers:  
Åone  4mm thick,  five  10 mm thick;
PMMA Absorbers:  
Åone  4mm thick,  five  10 mm thick.
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Physics ExperimentsEducational Kits ðHERA Software

SP5600E Educational 
Photon kit

SP5600AN Educational kit
Premium Version

SP5600D Educational 
Beta kit

Ç Helpand QuickStart Guide online
Ç Three Access Levels to the software functionalities:
Á Level 1- Hardware Management
Á Level 2 - Hardware Management + Experiments
Á Level 3 - Full Access (Analysis Tools)

Selection by Kit

Analysis Tools
are implemented in the software itself!Handy Educational Radiation Application

SP5600C Educational 
Gamma kit
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Physics ExperimentsEmulation Kit Description

SP5600EMU ς Emulation kit

DT4800 - Micro Digital Detector 
Emulator

ÅPulser / Emulator operating modes
ÅReal Energy spectrum emulation
ÅTime distribution emulation (Poissonian)
ÅNoise emulation
ÅContinuous pre-amplifier emulation
ÅNuclides database
ÅUser Friendly Control SW with Graphical User Interface
ÅMiniUSB interface

DT5770  - Digital 
Multichannel Analyzer

ÅCompact portable 16k Digital MCA (150MS/s) 
ÅSuited for high resolution Gamma Spectroscopy 
ÅSupport continuous and pulsed reset preamplifiers 
ÅSoftware selectable coarse and fine gain 
ÅDB9 connector for preamplifier power supply 
ÅDifferent acquisition modes available: CI and PHA for energy calculation 

and signal inspector for an easy setup and signal monitoring 
ÅMiniUSB and Ethernet communication interfaces 

Emulation and Detection 
Educational Software

ÅEnergyspectrumemulation
ÅGammaradioactiveisotopesdatabaseaccess
ÅContinuouspre-amplifieremulation
ÅSignalanalysis: PHAandCIpulseprocessing
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Physics ExperimentsEasyPETKit Description

SP5701 ς EasyPET kit

SP5700 - EasyPET

ÅTwo detectors, each composed of a LYSO 
scintillator crystal optically coupled to a SiPM
ÅPrinted Circuit Board (PCB) equipped with 

electronics used for SiPMs supply voltage, 
signal readout and coincidence detection
ÅTwo stepper motors
ÅMicrocontroller unit responsible for controlling 

EasyPET parameters, driving the stepper 
motors and communicating with the computer
ÅHolders for radioactive source.

Parallax error is eliminated 

Link to Video

DT5770  - Digital 
Multichannel Analyzer

ÅCompact portable 16k Digital MCA (150MS/s) 
ÅSuited for high resolution Gamma Spectroscopy 
ÅSupport continuous and pulsed reset preamplifiers 
ÅSoftware selectable coarse and fine gain 
ÅDB9 connector for preamplifier power supply 
ÅDifferent acquisition modes available: CI and PHA for energy calculation 

and signal inspector for an easy setup and signal monitoring 
ÅMiniUSB and Ethernet communication interfaces 

Patent pending Aveiro University


