SP5630EN

Environmental Kit

Discover the
environment that
surrounds us!

Ordering Options

WSP5630ENAAAA  SP5630EN - Environmental Kit

Description

To increase the familiarity with
Environmental Radioactivity
Field, CAEN designed a
dedicated educational kit, based on a Silicon

= &

86 4f*5d6s'6p"
,!S,ro,‘, Photomultipliers (SiPM) matrix coupled to a Csl
(222)
Scintillator.

CAEN developed a dedicated kit to discover the environmental
radioactivity around us. The goal is to oppose the public
imagination that often associates a negative feeling with this
natural phenomenon.

The kit is composed of i-Spector- S2570B, a full-featured radiation
detector system, and a kit of samples suitable for gamma environmental
detection. Teaching and training experiences are performed starting
from system calibration in terms of energy and by acquiring gamma
spectra to study the emission and the radioactive elements contents of
different samples.

Instrumentation Web Interface can be easily controlled through
its dedicated web-based interface with no need to install
software on your PC. The user can monitor the status of the
module, configure the HV and connection parameters, visualize
the energy spectrum in real-time, perform online analysis and
download the data.

¢ Indoor Radiation Measurements

e Energy Calibration

¢ Environmental background measurements

¢ Passive Radon measurements

e Samples and Photo-peaks identification

e Environmental Sample measurements

¢ SiPM based

Products

SP5630ENP

Environmental Kit Plus

Experience the
phenomena...
Explore the Physics...
Discover the essence!

Ordering Options

Description
SP5630ENP - Environmental Kit Plus

WSP5630ENAAA

aoar ww The Open FPGA kit allows the user to
@ @ | Ragden perform a series of lab experiments
without using radioactive source and
WEB detector, by simulating the signals and to create
INTERFACE specific processing of pulses.

CAEN designed a new dedicated Educational kit, the
SP5630ENP - Environmental kit Plus, to guide the users towards
the development of complementary measurement techniques
based on counting and on the analysis of the spectrum.

The kit is composed by the i-Spector Digital (all-in-one detector,
electronics and MCA), Shielding Kit (solution to perform several
experiments about gamma spectroscopy and shielding
materials), Csl and BGO crystals (to be coupled to the SiPM
matrix), and a Sample Kit (suitable for gamma environmental
detection).

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.

e Detecting y-Radiation

e System Calibration: Linearity and Resolution

e y-Radiation Absorption

e Comparison of different Shielding Materials

e Photonuclear cross-section/Compton Scattering cross-section
¢ Passive Radon measurements

e Environmental Sample identification & measurements

Physics Experiments

SiPM Nuclear |  Environmental Environmental Pulse
Characterization Spectrospopy spectroscopy Imaging | Radioactivity Indoor | Radioactivity Outdoor | Processing

SP5630EN

Environmental

kit

SP5630ENP ° - - - -
Environmental

kit Plus
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Products

SP5620CH

/ "
Cosmic Hunter

When CAEN
technology meets
young talents!

Ordering Options

WSP5620CHAAAA  SP5620CH - Cosmic Hunter

@ .
Modular
a

Cosmic Hunter is a new educational tool developed to inspire young
students and guide them towards the analysis and comprehension of
cosmic rays. Cosmic Hunter, Silicon Photomultipliers (SiPM) based, is
composed of one detection coincidence unit together with up to three
plastic scintillating tiles.

Description

Cosmic Hunter is a simple and portable
device from a lab desk to a hot-air
balloon! It was indeed employed at

the 42" International Balloon Festival
in Chateau-d’Oex to commemorate cosmic-ray
pioneers.

Muons detection, flux estimation, shower detection and more can be
performed thanks to a flexible system geometry.

The Cosmic Hunter needs no Software. All the controls are available on
the module and the data can be downloaded via SD card.

CAEN is developing a new dedicated Software for the full
control of the system. Through a simple graphical interface, the
user can set all the parameters, manage the acquisition, and
download the data.-
¢ Based on SiPM detectors and plastic scintillating tiles
e Up to 3 scintillating tiles management
e Flexible system geometry
® No needs SW interface
¢ Main experiments:

- Muons Detection

- Triple coincidence

- Muons Vertical Flux on Horizontal Detector

- Zenith Dependence of Muons Flux

- Cosmic Shower Detection

SP5600D

Educational Beta Kit

From detector
characterization
to cosmic rays
detection!

Ordering Options

WSP5600DAAAA

Description
SP5600D - Educational Beta Kit

The Educational Beta kit is high-level
instrumentation.

The kit addresses experiments on cosmic
rays, from simple muons detection to flux
estimation and angular distribution, using
advanced tools for statistical analysis.

&
Modular
H%A

The Educational Beta kit is based on Silicon Photomultipliers
(SiPM). The key element is the SP5608 — Scintillating tile. The
SP5608 is an assembly with an embedded plastic scintillating
tile, directly coupled to a SiPM. The tile is the ideal tool for tests
with beta-emitting isotopes and cosmic rays. Thanks to the
practical case assembly, SP5608 can be used as a stand-
alone detector or in a cosmic telescope with two tile modules,
together with the SP5609 - Telescope Mechanics.

HERA (Handy Educational Radiation Application) is a new
dedicated control software for the full control of the system and
the data analysis. Its “Experiment” area includes also a special
section dedicated to Cosmic Rays and Beta Spectroscopy.

¢ Based on SiPM detectors and plastic scintillating tiles

¢ Up to 2 scintillating tiles management

e HERA software: remote control of the system and data
analysis

¢ Main experiments:
- Cosmic Rays
- Beta spectroscopy
- Radiation-Matter Interaction
- Absorption coefficient measurements

Physics Experiments

SiPM s B Nuclear |  Environmental Environmental Pulse
Characterization Spectrospopy | Spectroscopy | Imaging | Radioactivity Indoor | Radioactivity Outdoor | Processing
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SP5620CH °
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Products

SP5640

GammaEDU

Just one tablet click to perform
radioactive measurements outdoor!

,".‘ A portable detection backpack for revealing
\ f the presence of radioactive materials in
@53®) the environment. The high efficiency of

the scintillation crystal allows the user to perform a
measurement in few minutes.

GammaEDU can identify industrial, medical, and naturally
occurring radioactive isotopes in static and dynamic
acquisition

Ordering Options

[code ___Joesoripton |

WSP5640XAAAAA  SP5640 - GammaEDU

The GammaEDU detection backpack includes Nal(Tl) scintillator e Environmental Gamma detection and spectroscopy
crystal (0.3 L) coupled with a Photomultiplier Tube (PMT) and the o Mapping of potential radon-prone areas

S$2580 - GammaStream. The GammaStream integrates High
Voltage Power Supply, Preampilifier, and digital Multi-Channel
Analyzer for scintillation spectroscopy. The GammaEDU has
high detection efficiency, low power consumption, and the data  ® Statistics

taking can be uninterrupted up to 6 hours, very suitable for e Customs protection and border control
outdoor gamma radiation measurements. * Scenario of emergency services

¢ Environmental monitoring in land field
e Geochemical and mineral exploration

A 10” tablet including CAEN GammaEDU application is part of ¢ Homeland security
the product.

With the GammaEDU Android application the students can
acquire and analyze in real time a y-ray spectrum to get the K, U
and Th abundances, keep track of the surrounding environment,
take the GPS coordinates, and shoot a picture of the on-going
measurements. The data are saved in a .kmz file ready to be
visualized on Google Earth and shared on Google Drive for
producing a radioactivity map of the area. 0 ; COE

Run name: Window Cps Element  Abundance
58409 K 01£00%
Elapsed: 00:03:00

48107 Th 134120

ppm
u 12402 ppm

SHARE Bl NEW ACQUISITION +

Environment: 835 atm i 62+09
Latitude:  43°52'3" N

Longitude: 10°15'46" E

Physics Experiments
SiPM Y B Nuclear Environmental Environmental Pulse
Characterization Spectrospopy | Spectroscopy | Imaging | Radioactivity Indoor | Radioactivity Outdoor | Processing
SP5640 ° - - - ° - - - ° -
GammaEDU
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SP5660

RockyRAD .

Portable Geiger-Miiller counter for
nuclear radiation

Rocks and minerals kit

@ Mimetite

Discover the fascinating world

of rock radioactivity and then
expand your horizon to detect the
unseen radiation in our everyday
surroundings.

Ordering Options

WK5660XAAAAA  SP5660 — RockyRAD

RockyRAD, SP5660, is not just a Geiger-Muller counter; it is e Detector: Geiger-Mller Tube

a portable and compact device that opens a window into the * Display Information: Total Counts, Counts Per Minute,
world of gamma and beta radiation. These types of radiation, Equivalent Dose Rate

produced by naturally occurring materials like soil and rocks, « Bluetooth connection

can be studied and better understood for various applications.
For those who love an interdisciplinary approach, RockyRAD
is an invaluable resource. Not only does it promote exciting
STEM activities, but it also acts as a catalyst for projects that
merge various subjects, such as Physics, Mathematics, Earth
Sciences, Statistics, Computer Science, and Geography,
creating a comprehensive educational experience.

¢ Rechargeable Battery (USB-C)
¢ RockyRAD Androind APP

Physics Experiments
SiPM Y B Nuclear |  Environmental Environmental Pulse
Characterization Spectrospopy | Spectroscopy | Imaging | Radioactivity Indoor | Radioactivity Outdoor | Processing
SPS5622B ° = = ° = = = ° ° 5
Detection
System Plus

184



SET  PARAMETER pispLay

¢ (. r
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The Detection System Plus, SP5622B, is a useful tool for
introducing people into the world of modern physics, particle
physics, special relativity, etc.

It represents a small didactic and complete device for the
explanation of the scientific method to the students by
performing cosmic rays experiments.

The SP5622B is based on a plastic scintillating tile coupled to
a solid-state Silicon Photomultiplier (SiPM), together with all the
frontend electronics needed.

This avoids having high voltages, generator, cables, connectors,
and offers an additional safety margin for students.

The module management is easily allowed via the selectors and
buttons on the front panel. It is equipped with a front display that
shows information related to the settings of main parameters
and four histograms: charge distribution of the signal, timing
distribution of the cosmic rays, cosmic flux rate vs time, and flux
distribution per minute.

The data can be recorded on a microSD card.

Products

SP5622B

Detection System Plus

Portable scintillating tile for cosmic
rays detection!
is a user-friendly system for cosmic-ray

@ detection. It can be used as a didactic

instrument or as an external trigger system for another
experimental setup. The simple design makes it suitable
for not only university-level physics labs, but also for
high school level physics programs.

The Detection System Plus, SP5622B,

Ordering Options

WSP5622BXAAA  SP5622B - Detection System Plus

e Standalone

e Fully compatible with SP5620CH Cosmic Hunter

¢ Based on SiPM detectors and plastic scintillating tile
e External trigger system for several laboratory setups
* Analog and digital outputs

e No need of SW interface

e SD card to download data

Physics Experiments

SiPM Y B Nuclear Environmental Environmental Pulse
Characterization Spectrospopy | Spectroscopy | Imaging | Radioactivity Indoor | Radioactivity Outdoor | Processing
- - o - - - - - -

SPS5622B °
Detection
System Plus
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52580

Gamma stream

YStream

RLOT

Ordering Options

Description

WS2580XAAAAA

CAEN Gamma stream is a compact and portable system for
gamma ray spectroscopy with scintillation detectors, which
provides an active Multi-Channel Analyzer (MCA) integrated in

a 14-pin photomultiplier tube (PMT) base. Gamma stream fully
integrates in a stand-alone device the high voltage to bias the
PMT, the preampilifier to shape the signal from detector, and the
MCA for a complete Pulse Height Analysis online.

Gamma stream has been designed to work stand-alone,

with no need of additional devices or cables. Gamma stream
features internal rechargeable Li-lon battery providing long-term
duration for unattended on-field acquisitions. Once Gamma
stream is programmed via computer or mobile phone, it then
acquires and logs data in an internal SSD memory.

Active, stand-alone, fully featured
MCA tube base for scintillation
spectroscopy

Graphical software tool for
digitizers running DPP-PHA
firmware

S2580 - GAMMASTREAM - Digital MCA Tube Base for Gamma-Ray Spectroscopy

¢ High Voltage Power Supply (0 + +1500V/500 pA) - Charge
Sensitive Preampilifier - digital Multi-Channel Analyzer (12-bit
and 62.5 MHz ADC) for scintillation spectroscopy

e Coupled with Nal(Tl) with a 14-pin PMT

e Full stand-alone operation with embedded CPU, data storage
(SSD) unit, and power supply for up to 6/8 hours operation

e Wired and wireless connectivity via USB, Ethernet, Wifi and
Bluetooth

e Acquisition modes: PHA, PHA with time stamp, Signal
Inspector



525708

i-Spector Digital

N CAEN

G i-Spector @
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Ordering Options

[Code _____[pescriptin ______

WSP5630ENAAAA  S2560B i-Spector 18x18mm - Csl ASSEMBLY

i-Spector is an innovative product designed to operate as full-
featured radiation detection systems for Gamma Spectroscopy.

The system is based on a SiPM area 18 x18 mm? [Hamamatsu
S14160-60520HS]. All SIPMs of the area are connected in
parallel to increase the active area of the matrix.

It integrates a shaper, a peak stretcher and a peak ADC to
implement a simple MCA (4K).

A web-based GUI allows the user to set the acquisition
parameters, see results on plot and perform basic data analysis.

e All-in-one detector, electronics and signal processing
¢ Based on a SiPM area up to 18x18 mm?

e Scintillator Crystal dim: 18 x 18 x 30 mm3

® 20-80 V Integrated High Voltage for SiPM biasing

¢ Energy Range: 30 keV to 3 MeV

e Energy Resolution (FWHM): <6 % @ 662 keV

e Ethernet connectivity

¢ \Web-based GUI for unit control and data analysis

Products

52570D

i-Spector Digital
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Ordering Options

[code | Description

WS2560DXAAAA  S2560D i-Spector 18x18mm — Cs| ASSEMBLY

i-Spector is an all-in-one unit based on a
scintillating crystal Csl coupled to Silicon Photomultipliers.

i-Spector Digital S2570 is a Gamma Spectrometry unit. It
embeds a digital MCA, based on 80 MSps 12-bit ADC and
charge integration algorithm. The unit provides as

output an analog amplified signal and a 4k channels energy
spectrum calculated onboard and displayed into the Web-
Interface.

The unit is enclosed in a light-tight aluminium/plastic tube ( @
60 mm, h 135 mm ), with the possibility to unmount the crystal
holder and easily change it.

¢ All-in-one detector, electronics and signal processing
¢ Based on a SiPM area up to 18x18 mm?

e Scintillator Crystal dim: 18 x 18 x 30 mm3

e 20-80 V Integrated High Voltage for SiPM biasing

e Ethernet connectivity

¢ \Web-based GUI for unit control and data analysis
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DT993

Desktop Dual Timer
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Ordering Options

N N 0one of the most useful modules ever
made, today in a new and handy form.

WS2580XAAAAA  DT993 - Dual Timer Desktop

The CAEN Model DT993 Dual Timer is a desktop module with ® The Model Dual Timer is a 1-unit module housing two identical
two identical triggered pulse generators. It produces NIM/TTL triggered pulse generators
or ECL pulses (selectable via an on-board switch) with widths « Manual or pulse triggered START (NIM, TTL or ECL)

ranging from 50 ns to 10 s. Output pulses are provided in both « NIM, TTL and ECL output pulses from 50 ns to 10's
normal and negated forms. The timers can be re-triggered by '

the pulse end marker signal. Coarse width adjustment is done
via a 9-position rotary switch, while fine adjustment is done (*NIM, TTL and ECL) END-MARKER pulse
either by a 15-turn dial handle (with lock) or an external voltage. ¢ VETO input

The trigger start can be initiated by an external signal (NIM, TTL,

or ECL) or manually via a front panel switch. The module also

has VETO and RESET inputs, with RESET available on a front

panel switch. The DT993 features LEMO 00 connectors for NIM/

TTL signals and male pin couples for ECL signals.

e Manual or pulse triggered RESET
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SP5609

Telescope Mechanics

The SP5609 Telescope Mechanics is an additional tool for an
easy setup of components that need to be on the same axys
from different angles. The SP5609 allows the construction of a
Muon Telescope using either two SP5608 - Scintillating Tiles or
two SP5622 - Detection Systems.
The SP5609 is composed by:

n°1 rotary axis with desk support

n°2 Clamp with screws

n°2 angle bracket kit

n°4 screws TPC 4X25 INOX CROSS DIN 7985

n°4 zinc coated washers [4mm]

n°4 zinc smooth washers

n°4 inox nuts

SP5622

Detection system

The Detection System consists of a plastic scintillator, a
photodetector, and a small front-end electronic boards. The
charged particles that pass through the unit deposit part of their
energy inside the scintillators, producing a light signal. The light
produced in the scintillator is then collected and converted into
an electrical signal via a photosensor unit.

e Plastic scintillator (15 x 15 x 1cm?)
e Frontend electronic board
e AdvanSiD NUV-SIPM (4 x 4mm2) mounted in the tile corner at 45°

Ordering Options

[Code _____[pescriptin ___

WSP5622XAAAA  SP5622 - Detection System

Products

DT1260

Sci-Compiler SMART

Sci-Compiler SMART (SCISMART) is a hardware + software
kit for non-expert users who are approaching the open FPGA
programming.

We introduce them to an innovative method to simplify the
firmware development using Sci-Compiler software, a block-
diagram-based programming interface consisting of a prebuilt
set of functions (for example oscilloscope, TDC, MCA, charge
integration, etc.) specifically developed for physics/engineering
applications. Placing and interconnecting the available blocks
on a diagram, SCI-Compiler is able to automatically generate a
VHDL piece of code that implements the required function and
deploy it to the FPGA. In this way, even a non-expert user can
write his own firmware code without having any knowledge of
the VHDL/Verilog programming language.

A basic, ready-to-use default firmware and readout software

is provided for free and open source. The default firmware
manages the basic waveform digitization and Pulse Height
Analysis. The user can take advantages of examples firmware
diagram available in SCI-Compiler, in order to start learning how
to program the FPGA and take confidence with the software.

e Beginners’ kit to learn how to easily program an open FPGA

e Powered by SCI-Compiler, the block-diagram-based firmware
generator and compiler for CAEN programmable boards

e Automatic VHDL code generation starting from logic blocks
and virtual instruments

e \/ery simple generation of complex online pulse processing:
schematics-based design

e Hardware included for custom pulse processing firmware
testing

e |deal for non-expert firmware programmer

* Advanced signal processing blocks like PHA based on
Trapezoidal Filter, Charge Integration, Oscilloscope ...

e Automatic generation of drivers, libraries and demo software
e 2 channel, 65MS/s 12 bit, Open FPGA ADC unit included

0
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Ordering Options

[Code _____[pescriptin _______

WKSCISMARTXA  SCI-Compiler SMART kit
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SP5600

Power Supply and Ampilification Unit

The SP5600 is a General purpose Power Supply and
Amplification Unit, integrating up to two SiPMs in a mother

& daughter architecture allowing for easy mounting and
replacement of the sensors. The basic configuration features
two channels with independent gain control up to 50 dB and
provides the bias voltage (up to 100 V) to the sensors with
gain stabilization. Each channel can provide a digital output
generated by the fast leading edge discriminators. A timing
coincidence of the two channels is also available.

e Variable amplification gain (up to 50 dB)

¢ L ow noise, not to spoail the sensor performances for small
signals

¢ Wideband, to comply with the fast sensor response

e Fast leading edge discriminator and time coincidence

¢ Provides the bias for the sensors with gain stabilization

e USB 2.0 interface

e Mechanical structure with an embedded SiPM 1 x 1 mm?
® Dimension: 154 x 50 x 70 mm?3 (WxHXxD)

e User Friendly Control Software with all-in-a Window Graphical
Interface (together for SP5600 and DT5720A)

SP5600

.

Ordering Options

[Code ____[pescriptin ______

WSP5600XAAAA  SP5600 - 2 Channels General Purpose Amplifier

DT5720A

Desktop Digitizer

The DT5720A is a CAEN Desktop Waveform digitizer housing
2 channels 12 bit 250 MS/s ADC with a dedicated charge
integrating firmware (DPP-PSD) for real time pulse processing.
e 2 Channel 12 bit 250 MS/s Digitizer

e Digital Pulse Processing for Charge Integration DPP-PSD

e Best suited for PMT and SiPM/MPPC readout at low and high
rates

e Mid-High speed signals (Typ: output of PMT/SiPM)

e Good timing resolution with fast signals (rise time < 100 ns)
e Optical Link and USB 2.0 interfaces

e Dimension: 154 x 50 x 164 mm?3 (WxHXxD)

e User Friendly Control Software with all-in-a Window Graphical
Interface (together for SP5600 and DT5720A)
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Ordering Options

[code _____[pescriptin _________

WDT5720AXAAA DT5720A - 2 Ch. 12 bit 2560 MS/s Digitizer: 1.256MS/ch, C4, SE



n edu CAEN Educational Tools

CAEN Educational Tools is a part of CAEN S.p.A.

CAEN S.p.A.

Via Vetraia 11

55049 - Viareggio

ltaly

Phone +39.0584.388.398
Fax +39.0584.388.959
info@caen.it

www.caen.it

CAEN GmbH

Brunnenweg 9

64331 Weiterstadt - Germany
Tel. +49 (0)212 254 4077
Mobile +49 (0)151 16 548 484
info@caen-de.com

www.caen-de.com

CAEN Technologies, Inc.

1 Edgewater Street — Suite 101
Staten Island, NY 10305

USA

Phone +1.718.981.0401

Fax +1.718.556.9185
info@caentechnologies.com

www.caentechnologies.com

CAENSspa INDIA Private Limited
B205, BLDG42, B Wing,

Azad Nagar Sangam CHS,

Mhada Layout, Azad Nagar, Andheri (W)
Mumbai, Mumbai City,

Maharashtra, India, 400053
info@caen-india.in

www.caen-india.in

www.caen.it/educat

io



