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Enhancing Nuclear Safety and Security

Increased sensitivity to nuclear safety and security issues has prompted public entities and 
private institutions to maximize their ability to quickly assess risks and to intervene in the event 
of an accident or incident. Rapid intervention and response are achieved through nuclear 
measurements via airborne, ground, and underwater systems that can be effortlessly deployed, 
remotely controlled, and easily maintained.

Current systems often consist of detectors and monitoring devices, never designed to work 
together. The result is a quantity data arriving from incompatible devices and detectors that need 
to be integrated and analyzed. This process wastes valuable time that could otherwise be spent 
on response and mitigation.

A network of cohesive, well-integrated and easy deployable detection systems combined with 
real-time fusion and analysis of critical data is essential to facilitate and enhance decision-making 
process during these critical times, improving the quality of the management plan.

Dr. Massimo Morichi
International Qualified Radioprotection

and Nuclear Measurements Expert

The Challenge



The Solution
The GAMON Platform is a unique and innovative system, capable 
of empowering authorities and institutions with the ability to 
respond to a wide range of operational activities and complex 
radiological situations in a single, simple, reliable solution. It allows 
the operator to supervise all GAMON systems implemented in 
the field via a simple yet powerful web interface. The GAMON 
Platform is built upon a foundation of smart systems designed 
to be interconnected into a network of sensors. The GAMON 
Platform combines a cloud database application for visualization 
and analysis from all GAMON systems for autonomous and real-
time measurements.

The GAMON Geo-Referenced web application allows operators 
and administrators to easily visualize network status and 
dataflow in real time. Additionally, by leveraging integrated data-
fusion algorithms, operators can easily manage ongoing in-field 
procedures and reduce emergency intervention time.

The GAMON Platform relies on intelligent, cutting-edge, digital 
MCA electronics to perform data analysis and execute source 
identification algorithms. System network and integration options 
include GPS, WiFi, Bluetooth, and Long-Range (LoRa) wireless 
communication protocols as well as wired communication via 
USB and Ethernet. All data are automatically stored to a secure 
database via web (TCP/IP) protocol. The data can be read from 
this database via the GAMON web application included with the 
system.  

GAMON Platform & Benefits



The GAMON Platform can be tailored to specific customer 
needs, offering critical advantages and capabilities such as rapid 
deployment, multi-station network development and increased 
personnel safety and security, in compliance with international 
standards. These benefits are achieved by having easy, fast, 
secure, and reliable access to all real time measurements. 
Its intuitive graphical interface allows the user to fully monitor 
and control the detector system, guaranteeing rapid and well-
founded decision making for a prompt response to emergencies.

The Benefits

Local database with 
historical data stored 
on device non-volatile 

memory

Redundant interfaces 
and failover 

configuration capability

Data Access

Smart Communication

Georeferenced System

Harsh Weather Tollerant

Fast Deployment

Multi-system Network
Extended operational 

temperature range and 
enhanced spectrum 

stabilization

Georeferenced 
information for dose 

rate heat map

Data fusion of 
heterogeneous systems 

in the network

Easy configuration of 
the network for security 

purposes

Multisystem Integration

Prompt Deployment and Connection

Enhanced ALARA

Cost Saving

TOTAL BENEFITS



PROBE INFORMATION
Last calibration date, PMT voltage, 
detector type...
Internal probe temperature data 
is integrated into the spectrum 
stabilization algorithm

MAPPING FUNCTIONALITY
The Mapping Functionality is enabled thanks to the included GPS antenna. It allows to:
• real-time tracking of mobile systems
• immediate visualization of the distribution of contamination through the georeferen-
ced dosimetric heat map 
• depicting system status and critical radiological information and alerting the operator 
in case of alarm 
The total H*(10) dose heat map is obtained from the data fusion of every GAMON 
System deployed in the network. 
Every report includes the GPS coordinates for offline data analysis.

ENVIRONMENTAL INFO
An optional rain sensor detects rainfall and supports correlation analysis 
between weather conditions and measured data.
The included GPS antenna adds Latitude and Longitude coordinates to 
the dataset, thus enabling mapping functionalities and geo-referenced 
data fusion analysis

REAL-TIME DATA 
VISUALIZATION:
Scintillator count rate (ICR) and 
GM dose rate instantaneous 
values are shown in real-time for 
live monitoring

WEB INTERFACE
Web interface software requires no 
installation. Simply open a tab in your 
favorite browser and connect to the 
probe IP

GAMON Platform Functionalities



Automatic statistic analysis tool
The Automatic Statistic Analysis Tool allows the user to perform 
customized searches of reports stored in the internal database 
by selecting the start and the end date, status and type.

It shows the trend of: 
• H*(10) dose for each identified isotope 
• Average scintillator count rate (ICR) 
• Average GM dose rate 
• Rain (optional) 

A pie chart shows the percentage of normal, warning, alert and 
critical reports over the period selected by the user’s queries.

Fast and easy Energy and FWHM calibrations may be performed 
via the web interface. Simply put a source near the probe and 
launch the calibration tool, which automatically recognizes the 
peaks in the spectrum and makes the calculation for the new 
energy and FWHM calibration curves. 

Compliant with environmental monitoring standards, three 
thresholds (warning, alarm, critical) can be set for each isotope. 
H*(10) dose for each identified isotope present in the library 
is automatically calculated in the report. Isotopes can be 
completely customized to the user’s needs.

Automatic calibration tool

Customizable isotope library

AUTOMATIC SPECTRUM 
STABILIZATION
A state-of-the-art stabilization 
algorithm maintains spectra 
stabilization in all the weathers 
conditions. This feature corrects 
for temperature dependence in the 
PMT’s response. This algorithm 
has been extensively evaluated, 
tested, and optimized in both 
outdoor environments and in en-
vironmental chambers, from -40° 
to +60° C, with fast transient (up to 
10°/ hour)

LIVE SPECTRUM 
VISUALIZATION
Isotope Identification and 
very fast Spectrum Anomaly 
detection

HISTORICAL DATA TREND
Supports visualization of immediate 
Scintillator count rate (ICR) and GM 
dose rate trends.
Data are shown on separated waterfall 
plots to enable radionuclide contami-
nation analysis within an up-to-the-mi-
nute time window

The goal of the MICADO project is to propose a cost-effective solution for non-destructing characteri-
zation of nuclear waste, implementing a digitization process that could become a referenced standard 
facilitating and harmonizing the methodology used for the in-field Waste Management and Dismantling 
& Decommissioning (D&D) operations.
Partners:



Web interfaced based software 
interated in the gamon system
Each GAMON system includes an internal CPU running a web 
server application called GAMON Control Software eliminating 
the need for a central data server. Radiological information 
is stored in an internal database as well as in the non-volatile 
memory, allowing autonomous data taking even in the event 
of connectivity loss. Spectra, acquisition reports, and data 
history can be displayed and downloaded through a common 
web browser. Access credentials (such as user, technician, 
administrator) can be defined, and the degree of access of these 
user levels can be customized.

Spectral analysis and statistical data treatment are performed 
according to ISO-11929. These identification routines rely 
on an extended isotope library which identifies the selected 
radionuclides in the stabilized spectrum. 

Highlights
No central data server required 
User-friendly web interface with access to data reports and 
historical data 
Automatic and real time diagnostics
Isotope-based alarms fully configurable
Prompt alarms signaling based on spectrum acquisition and 
Geiger-Muller counting 
Secured data and system configuration with password-controlled 
access and customizable levels of privileges 
Full control of data acquisition and calibration ensuring system 
optimization

Static Envonmental Network
Radiation measuring stations for envi-
ronmental monitoring networks
GAMON S /  GAMON D /  GAMON Diver

Dynamic Monitoring Network
Mobile measuring units for first emergency response and 
homeland security
GAMON Mobile / GAMON Pack / GAMON Drone

GAMON Control Software



IDENTIFIED ISOTOPES FROM A LIBRARY OF 
MORE THAN 80 TYPES

REAL-TIME UPDATING 
FLOW CHARTS

REAL-TIME GAMMA 
RADIATIOON SPECTROMETRYEASY VISUALIZATION OF INSTANTANEOUS 

RATES AND ALARMS



GAMON Systems





The GAMON S spectrometer series has been designed for 
outdoor and indoor real-time radiation monitoring, for early 
environmental warning and emergency response. It can operate 
in harsh weather conditions and is protected from rain and 
moisture. 

The GAMON S can be deployed in a wide range of scenarios, 
as in permanent ring monitoring as well as in moving monitoring 
stations. Thanks to the integrated GPS the system position can 
be easily monitored real time. 

The GAMON S spectrometer runs automatic isotope 
identification and isotope related dose rate evaluation. The real-
time data processing and the defined isotope-based alarm allow 
GAMON-S to detect the presence of artificial nuclides in a short 
time window and more effectively compared to traditional dose 
rate meters.

The user can select the isotopes to be identified from the 
library and adjust the thresholds of the isotope related alarms. 
The spectrum stabilization is obtained with the identification of 
natural occurring radionuclides as the 40K.

The gamma detector is composed by an inorganic scintillation 
crystal which can be either NaI(Tl), CeBr3 or LaBr3(Ce). NaI(Tl) 
is preferable its high light yield and moderate cost, LaBr3(Ce) 
for its excellent energy resolution and CeBr3 for its good energy 
resolution and low internal radioactivity.

GAMON S

Gamma radiation spectroscopy 
system for real-time radiation monitor



Operative Application
Ring monitor systems around nuclear facilities
Nationwide environmental monitoring networks
Area monitor system in nuclear research laboratories
Portable, mobile measurement stations for emergency 
response 

Highlights
Gamma radiation spectroscopy system based on scintillation 
detector and Geiger-Mueller counter
Based on an active standalone MCA device for the digitization 
of outdoor gamma spectroscopy signals (patented)
Onboard web interface for easy configuration of isotope-based 
alarms
Internal database for summary reports and plots, easily 
generated by the embedded web interface 
Robust spectrum stabilization algorithms
Big onboard data storage for long autonomous data taking
Designed for operating outdoor in extreme weather conditions 
from -40 to +60 °C
Robust case, designed to guarantee IP68, including the power 
and the communication connectors
Suited for marine environmental survey thanks to the optional 
fiber glass external case
Design for easy wall and pole mounting
Wired and Wireless communication interfaces: USB 2.0, 
Ethernet, WiFi and 3G/4G LTE
Implementing long range, low power wireless platform LoRa™ 
Configurable list of communication interfaces for selecting 
primary and backup interfaces
Quick and easy to install and commission thanks to onboard 
web graphical interface 
Autonomous delivery of email and SMS on alarm to a 
configurable list of recipients



Operative Application
Ring monitor systems around nuclear facilities
Nationwide environmental monitoring networks
Area monitor system in nuclear research laboratories
Portable, mobile measurement stations for emergency response

Highlights
Gamma dose rate monitoring system embedding two energy 
compensated Geiger–Mueller (GM) detectors
Onboard web interface for easy configuration
Wide measurement range from 10 nSv/h to 10 Sv/h with 
subtraction of intrinsic background
Automatic switching between GM tubes based on the acquired 
count-level
Moving average algorithm for instantaneous dose rate 
measurement
Big onboard data storage for long autonomous data taking
Designed for operating outdoor in extreme weather conditions 
from -40 to +60 °C
Robust case, designed to guarantee IP68, including the power 
and the communication connectors
Design for easy wall and pole mounting
Wired and Wireless communication interfaces: USB 2.0, 
Ethernet, WiFi and 3G/4G LTE
Implementing long range, low power wireless platform LoRa™ 
Configurable list of communication interfaces for selecting 
primary and backup interfaces
Quick and easy to install and commission thanks to onboard 
web graphical interface 
Autonomous delivery of email and SMS on alarm to a 
configurable list of recipients



The GAMON D is a gamma dose rate monitoring system series, 
designed for outdoor and indoor online radiation monitoring, for 
early environmental warning and emergency response. 

The GAMON D can operate in a wide range of scenarios, such as 
permanent ring monitoring and in-motion monitoring stations. It 
can be mounted on a tripod to be easily repositioned for typical 
security or emergency response applications while the GPS 
monitors the current location.

The GAMON D embeds two energy compensated Geiger–
Mueller (GM) detectors to provide a wide detection range for 
ambient equivalent dose rate H*(10). The high-volume GM is used 
for low dose rate measurement and can detect small changes in 
the natural background even in short acquisition cycles. 

The control of the two detectors is performed by the internal 
electronics, which continuously monitors the count rate. 
Customized extended range dose rate can be provided on 
request, from 10 nSv/h to 10 Sv/h. It can operate in a wide 
temperature range from -40 to 60 °C and in adverse weather 
conditions as it is protected from rain and humidity. The 
GAMON-D dose rate monitor system has low power consumption 
and can be powered by common AC-DC converters, additional 
battery packages or external solar panels.

GAMON D

Gamma dose rate monitoring system 
for real-time radiation monitor



GAMON Mobile is a high-efficiency detection system designed 
to perform radionuclide identification from a moving vehicle 
such as e.g., a car, helicopter or boat. The system is very well 
suited to be operated on-field to assess rapid threats and to 
monitor large areas via mobile mounting/deployment. It can 
identify radionuclides and differentiate them by category, e.g., 
NORM, Medical, Industrial. GAMON Mobile is ideal for scanning 
sensitive areas, entry points and strategic areas such as 
embassies, EXPO events, critical infrastructure, airports, railway 
stations. GAMON Mobile is composed of spectrometric and 
dosimetric units. 

The GAMON Mobile spectrometer performs automatic isotope 
identification and the 

isotope related dose rate evaluation. Real-time data processing 
and defined isotope-based alarm allow GAMON Mobile to 
detect the presence of artificial nuclides more effectively and in 
a shorter amount of time than traditional dose meters.

The system can be used in multiple scenarios for gamma 
radionuclide identification in case of incident mitigation, for 
access point security or environmental monitoring.

GAMON Mobile

High efficiency mobile unit for 
Radionuclides identification



Operative Application
Radiological threat search
Emergency and first-response application for an easy control of 
the area
Large area survey and control for public events
Georeferenced measurements for radioactive mapping

Highlights
Mobile system for radiological search and monitoring purposes
High detection efficiency for detecting minimal variation in 
background radioactivity during survey
Rugged housing for outdoor monitoring in public areas
Web page for an easy system configuration and visualization of 
the measurements
Georeferenced and real time data visualized by the operator
Embedded dosimeter and spectrometer 
Internal database for an easy handling of the acquired data
Count rate alarm and alarm reporting to the operator directly 
on the notebook
Embedded Gain stabilization of the detector
Wifi, Ethernet, USB communication  
Embedded Rechargeable battery
Programmable ROI alarm



Operative Application
Radiological threat search
Emergency and first-response applications for an easy control of 
the area
Sensitive area (e.g., airports and railway stations) survey and control 
Georeferenced measurements for radioactive mapping

Highlights
Discrete housing for outdoor monitoring in public areas 
Small and light enough to easily fit within carry-on luggage or 
backpacks 
Spectroscopic and dosimetry probes for the identification of 
radionuclide gamma emitters 
Extended operation with rechargeable battery for more than 
8-hour continuous acquisition
Wide data storage with the capability of saving more than 
1-month continuous data acquisition 
Web interface for fast and easy system and isotope-based 
alarm configurations 
Georeferenced measurement map for real time data 
visualization 
Scintillator detectors NaI(Tl), CeBr3, LaBr3(Ce) or NaIL™ for 
gamma and neutron detection 



GAMON Pack is a portable detection unit allowing detection and 
identification of radiation sources in crowded or sensitive areas 
where vehicle access is restricted. 

It has been designed to perform discrete measurements in 
sensitive areas such as airports and railway stations where the 
probability for a terrorist attack is elevated. 

Real-time data are displayed on a visualization device (smart 
phone or tablet), thus enabling the operator further discretion 
and anonymity within a crowded environment.

Optional solar panels (40, 60, or 100W) can be added to create a 
stand-alone measuring system that is small and light enough to 
be distributed in multiple positions. 

Its setup and control are provided by a web interface supported 
by all the most common browsers (Chrome, Firefox, Edge). No 
apps or software installation is required.

A tablet providing control and communication is included with 
the GAMON Pack system.  This tablet can be tailored to the 
specific application, offering ruggedization options such as MIL-
STD-810G and IP65 or IP67. compliance.

The web interface displays the real-time scintillator count 
rate and the real-time ambient dosimeter equivalent rate (the 
dosimeter is provided on request).  

GAMON Pack

Portable and discrete radionuclide 
identifier



The GAMON Drone instrument is specifically designed for UGV/
UAV environmental radiation measurement and source detection 
for border control, public event security, suspicious cargo goods 
inspection and many other scenarios. 

The system can be used as a measurement device for first 
responders to explore hazardous areas. Its weight and 
dimensions allow it to easily perform real-time gamma radiation 
measurements on board UGV/UAV units.

The GAMON Drone spectrometer performs automatic gamma 
isotope identification and isotope-related dose rate evaluation. 
Real-time data processing and defined isotope-based alarm 
allow GAMON-Drone to detect the presence of artificial nuclides 
in a shorter amount of time and more effectively than traditional 
dose rate meters. The GAMON Drone system is designed to 
offer the best combination of portability, low power consumption 
and performance. The unit is assembled in a lightweight case 
that contains both the Scintillator Detector and the Digital Signal 
Processing Electronics that performs spectrum stabilization. 
The spectroscopy detector is configured to collect gamma 
interactions in the energy range from 50 keV to 3 MeV.

GAMON Drone

Compact radionuclides Identification 
mobile unit



Operative Application
Emergency and first response applications for a prompt control 
of the contaminated area 
Location survey and control before, during and after public 
events
Characterization of the NORM accumulated in Oil&Gas 
extraction and processing facilities, and pipes.
Detection of orphan sources in scrap material of reprocessing 
plants.

Highlights
Mobile system for radiological search and monitoring purposes
Automatic radionuclides analysis with configurable library
Embedded gamma dose rate and spectrometry measurement 
units
Programmable isotope based and dose rate alarms
Web page for an easy system configuration and visualization of 
the measurements
Georeferenced and real time data visualized by the operator
Compatible with NaI(Tl), LaBr3 & CeBr3
Internal database for an easy handling of the acquired data
Count rate alarm and alarm reporting to the operator directly 
on the notebook
Embedded Gain stabilization of the detector
Digital I/O LVTTL available WiFi, Ethernet, USB communication
Embedded PC
Spectra saved in ANSI 42.42 format



Operative Application
Detection and monitoring of water reservoir, lakes, ports or sea
Long term monitoring of the environmental conditions in rivers or 
after a nuclear power plant or before a water extraction point
Control of the NORM content in the Oil&Gas waste like 
accumulated sludge from the extraction process

Highlights
Underwater system for radiological search and monitoring 
purposes
Web page for an easy system configuration and visualization 
of the measurements
Georeferenced and real time data visualized by the operator
System available for salted and fresh water
Reliable and robust structure for oil & gas applications
Internal database for an easy handling of the acquired data
Count rate alarm and alarm reporting to the operator directly 
on the notebook
Embedded Gain stabilization of the detector
Hermetic housing for underwater and oil & gas waste 
operation and for an easy cleaning
Rechargeable battery for daily measurements
Integrated GPS used for an easy visualization of the 
measurements
Wired communication during the measurement session and 
also wireless capability for the configuration of the system 



The GAMON Diver instrument is specifically designed for 
submerged radiometric measurement and radiological alerts 
(e.g. water reservoirs, lakes, ports, etc.). The system can be used 
as a fast response measurement device, or can be installed as 
a long term monitoring device for sensitive underwater locations 
or for oil & gas application. It’s weight and dimensions allow it to 
easily perform real-time Gamma Spectroscopic measurements 
while being dragged behind a small boat or watercraft. 

The unit is assembled in a special hermetic submersible case 
which contains both the Scintillator Detector and the Digital 
Signal Processing Electronics that perform a specialized 
spectrum stabilization. This allows the instrument to operate at 
depths of up to 50 meters (5 ATM) in both fresh or salt water.

Thanks to the use of proprietary spectrum analysis algorithms, 
GAMON Diver can perform simultaneous identification of 
multiple radiological sources. The GAMON Diver system is 
designed to offer the best combination of portability, low power 
consumption and performance. 

Each GAMON system run an application on its intelligent unit 
used to configure the system and take measurements. 

GAMON Diver

Compact underwater unit for 
radionuclides identification



GAMON  Operative  Applications

First Responder

Access Point

GAMON S GAMON D GAMON MOBILE GAMON PACK GAMON DRONE GAMON DIVER

• • •

GAMON S GAMON D GAMON MOBILE GAMON PACK GAMON DRONE GAMON DIVER

• • • •

Nuclear Industrial Facilities
GAMON S GAMON D GAMON MOBILE GAMON PACK GAMON DRONE GAMON DIVER

• • •



Environmental Monitoring
GAMON S GAMON D GAMON MOBILE GAMON PACK GAMON DRONE GAMON DIVER

• • •

Event Protection
GAMON S GAMON D GAMON MOBILE GAMON PACK GAMON DRONE GAMON DIVER

• •

Critical Infrastructure
GAMON S GAMON D GAMON MOBILE GAMON PACK GAMON DRONE GAMON DIVER

• • • •



  in a nutshell

CAEN SyS, the new Systems & Spectroscopy Division of 
CAEN SpA., is a leader worldwide in development of Radiation 
Measurements Systems and Spectroscopy Solutions, engaged 
with high performance operations involving Nuclear Facilities, 
Measurements Laboratories, Security and Safeguards 
Applications.

CAEN SyS Systems & Spectroscopy Division is built upon 
CAEN traditions of teamwork and partnership. 

The CAEN Network Companies is a cluster of Companies 
with excellence know-how. Decades of collaboration and co-
development with very large international research projects have 
maximized CAEN SyS capability to translate customer’s needs 
and expectations into cost-effective and reliable solutions.

CAEN SyS enormously benefits from its foundational relationship 
with CAEN, a world leader in designing multi-input electronics 
for a wide range of radiation detectors, and nowadays is 
involved in several leading-edge R&D collaborative projects, 
to continue expanding and developing expertise in high-level 
electronic design, and to extend competence and skills into 
complementary and relevant applications for the benefit of the 
community.

CAEN SyS is committed to delivering exceptional nuclear 
measurement instrumentation, expertise and technical support, 
offering radiation detection instrumentation and integrated 
turn-key solutions with added value and operational benefit 
for customers, enhancing safety and security through nuclear 
measurements in the SECURITY, SAFETY & SAFEGUARDS and 
LABORATORIES areas.

For more information visit: www.caensys.com
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DigiWaste Platform
The  World’s  First  Fully  Digital Platform 
for Nuclear  Waste  Management 
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Digitizing Nuclear Waste

Dr. Massimo Morichi
International Qualified Radioprotection

and Nuclear Measurements Expert

The process of dismantling and decommissioning nuclear infrastructure increasingly demands 
methods for a full traceability of waste material to improve quality management and operational 
safety. Precise waste management and minimization procedures provide twofold benefits; the 
optimization of costs associated with D&D and the minimization of dose exposure to operators 
and personnel.

The absence of a consistent, straightforward solution for digitizing the enormous amount of data 
produced during D&D operational activities is a critical issue, one which challenges the Operator’s 
ability to maintain high operational quality assurance and measurement precision.

The utilization of tools and instrumentation from disparate sources, sources which are 
often unable to share information with one another, have forced Operators to devise ad hoc 
management systems.  These management systems are often based on complex and sometimes 
even incomplete or inaccurate logbook notations.  The result is a complex procedure burdened by 
poor QA/QC and an increased likelihood of errors.

The Challenge
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The CAEN SyS DigiWaste Platform is the first fully comprehensive solution which provides seamless 
digitization of D&D activities. The system offers easy tracking of any type of radioactive material or 
object produced via D&D operations thanks to the use of specialized, radiation tolerant UHF RFID 
tags.  The data included in these RFID tags is integrated into a central database, where all relevant 
information associated with the D&D cycle is securely stored and easily accessed by authorized 
personnel.

The DigiWaste Platform relies on an innovative and unprecedented handheld instrument, the 
RadHAND.  This pioneering technology combines state-of-the-art radiation measurement 
capabilities with read/write UHF RFID tagging, all while integrating a color camera, audio recorder, 
and GPS and UWB localization for both outdoor and indoor positioning. Taking advantage of 
this system, D&D operators can easily identify radioactive sources and initiate the waste tracking 
process at the earliest possible phase of the D&D cycle.

All the information produced in subsequent D&D activities can be uploaded, collected and 
processed by the customizable database framework, RadBASE. This information, together 
with operational instructions, may be accessed by on-field operators equipped with dedicated, 
ruggedized, and highly portable RFID readers from the RadREAD family.   

The Solution

DigiWaste  Platform
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RadHAND 600 PRO
Spectroscopic Radiation 
Measurement and UHF 
RFID Tagging Handheld

RadBASE
Database framework for 
data storage and integrated 
customized processes

RadRFID
Rad-tolerant UHF 
RFID tag family

RadREAD
Stand-alone, ruggedized 
portable UHF RFID reader family
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TOTAL BENEFITS

The DigiWaste Platform offers several major advantages in terms of optimization, safety, security, 
and compliance.  These advantages are realized thanks to easy, fast, and reliable access to all the 
information collected at any point of the D&D cycle.  

Quick access to all 
information produced during 

the D&D activity cycle

Waste bagging, 
categorization and 

grouped-waste monitoring

Continous monitoring and 
update of waste data

New-site characterization with 
interactive mapping of sources

Historical data 
traceability of the waste

Assign Operator-specific 
tasks and instructions

Waste sorting 
according to user 

defined criteria

Easy identification 
and tracking of all 
RFID-tagged items

Automatic inventory of 
tagged waste containers 

and report generation

Cost Savings
Reduced Operational Time
Improve Quality Assurance

Enhanced ALARA

Benefits Of DigiWaste Platform

Data Access

Categorization

Synchronization

Tagging

Task Assignement

Traceability

Automation

Sorting

Mapping



DigiWaste Platform
A VIEW INSIDE
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Spectroscopic Radiation Measurement and UHF RFID Tagging Handheld

RadHAND is the world’s first hand-held instrument designed to 
perform both spectroscopic radiation measurement and UHF RFID 
tagging of nuclear waste material and objects.

Highlights
• Measure nuclear waste
• Securely store all Waste Data (incl. Audio/Video)
• Write Waste data into RFID tags
• Sync with DataBase (Web-interfaced)

RadHAND 600 PRO
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RadHAND 600 PRO Tripod-Mount: 
Ideal for remote access and 

monitoring via web interface of 
fixed measurement locations

Camera - Bar Code Scanner

Battery Pack

USB Connection

UHF RFID Reader

Detector

Main Features
• State of the art algorithms support fast and precise nuclide identification and dose-rate 

measurements
• Fully wireless connectivity for hands-free operation
• 8hr operation on battery
• Multiple Units may be linked to develop a network of sensors
• Integrated GPS for geolocalization and time information (feature customizable to indoor applications)
• Locally encrypted data may be saved on-board or transmitted to a secure remote database
• Supports integration of external application-specific probes such as alpha/beta contaminameters, 

neutron detectors, and high resolution CdZnTe gamma spectrometers
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Rad-tolerant UHF RFID tag family

CAEN SyS utilizes UHF FRID technology which allows the Operator to read/write RFID tags at a 
distance and without the benefit of line-of-sight, as is required by competitive technologies.

CAEN SyS UHF RFID tags are able to sustain a total dose above 300 Gy. This guarantees longterm, 
reliable, and accurate data collection, updating, and storage for tagged objects. 

Our RadRFID tags are available in a wide range of shapes, sizes, and materials to provide the best 
possible fit for the many objects, containers, and enclosures found throughout the D&D cycle.

RadRFID
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Stand-alone, ruggedized portable UHF RFID reader family

Our RadREAD devices are specially designed to provide the Operator with quick and easy access to all 
relevant D&D information contained in the RadBASE database by simply scanning the RFID tag.

Operators equipped with the portable UHF RFID readers may be assigned tasks and specific 
operational instructions, as well as up-to-date information, in real time. This approach greatly 
increases efficiency; which translates into lower operational cost and enhanced comformity to the 
ALARA approach via lower potential exposure time.

• Wireless connectivity via Bluetooth and Wi-Fi
• Rugged, IP65 rated case supports operation in harsh environments and easy decontamination
• Raised buttons allow users to interface and control unit while wearing gloves
• Bar code reader included for a seamless transition from legacy tracking systems

RadREAD
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RadBASE is a data management framework designed to support the development, tracking and 
integration of information critical to D&D and waste management activities.

Our secure web service employs high level data encryption and a multi-layered user access strategy 
to ensure safe and secure network management. User-specific access levels determine the type of 
data an operator may retrieve.

Network administrators are afforded complete control and access management for all integrated 
devices. Each device transmits live, real time information on instrument status, location, measured 
radioactivity levels and alarm status, task progression, and RFID tag inventory. 

The devices may also receive, in real time, operator-specific instructions from network 
administrators and managers.

RadBASE

Database framework for data storage and integrated customized processes
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Waste Management Dataset

RadBASE is a very flexible framework for data storage and management. It can merge data 
produced by diverse sources and run user-defined analysis for the optimization of the operational 
processes:

• Operators ID
• Operators categories
• Item ID
• Item category
• Item descriptions and attributes (e.g.  matrix, chemicals, 

etc)
• Locations
• GPS and Indoor positioning
• Dose Rates
• Identified Nuclides
• Pictures

• Voice Notes
• Operational workflows and steps
• Tracking of items
• Item inventory
• Gamma Spectra
• Count Rates
• Hot Spot (Nuclide picture - position)
• Measurement Distance
• Measurement Duration

DATA FUSION

BENEFITS
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The DigiWaste Platform manages the digitization of all relevant information produced throughout the 
D&D cycle and supports integration of previous or legacy data.

Site assessment
• Smart handheld devices for spectroscopic characterization of the site
• Storage of data in a secure central database server and in-situ rad-tolerant RFID tags

Clean-up & material removal
• Operators can easily read back previous measurements and descriptions from RFID tags
• Optimization of all on-site activities and practices consistent with the ALARA approach

Waste Bagging
• Bags are measured and tagged with RFID tags for easy and efficient waste tracking

Bag Characterization
• Bag characterization options include both fixed and mobile measurement stations

Barrel filling and stock
• Barrels are filled with waste, measured, and tagged for long term storage or transportation to 

repository

Use Cases

Decommissioning & Dismantling
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The DigiWaste Platform may also be adopted as an interim waste storage solution for monitoring 
activities and verifying waste status. Variations in measured quantities can be automatically 
measured and updated in programmable time steps and updated in both the central database and 
in the associated RFID tags. 

This approach supports real-time data analysis and early recognition of any deviation from safe 
values for critical quantities (E.g. dose rate). It also allows the user to closely monitor measured vs 
estimated values in specific isotope evolutionary scenarios. 

• Monitoring activities and status of waste

• Trends are automatically registered by the instruments and data are updated in RadBASE and 
RadRFID tags

• Real-time data analysis and early recognition of any deviation from safe values

• Waste integrity and containment status control

• Fixed RFID readers for automatic inventory, tracking, and handling of waste

Interim Storage of Nuclear Waste
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The DigiWaste Platform is a complete solution for the evaluation and management of legacy waste.  

It allows for quick, preparatory assessment of waste by means of the RadHAND 600 Pro and 
associated probes and gamma cameras for hot spot detection. 

Each item can be tagged with RadRFID tags and assigned to specific operational streams by on-
field Operators equipped with the RadREAD devices. Operators may also receive instructions and 
specific tasks defined within the RadBASE database or as instructed by supervisors.

• Automated tagging and prescreening of legacy waste with high efficiency gamma spectroscopy

• High resolution Low-Energy gamma spectrometry

• Gamma imaging integration with Hot-Spot identification and positioning

• Real time data insertion on central database and RFID tags

• Selection of different operational streams for waste characterization and storage in repository

Legacy Waste

Use Cases
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The DigiWaste platform is an ideal solution for radioprotection applications at nuclear sites where 
periodic measurement patrols are required. The system allows for each measurement point to  be 
associated with a specific UHF RFID tag, thus enhancing security and adherence to ALARA. 

• RadBASE collects, secures and stores periodic measurement data. Data is also save locally in 
the tag memory. New measurement data is added to existing data to maintain a complete and 
unbroken measurement history.

• RadBASE can depict trend plots of the measurements and automatically generate reports. 

• The systems supports automated warnings, addressed to Supervisors, should measurements 
deviate from accepted safe value range or demonstrate significant consecutive values. Operator 
response is recorded and is also available in real time to adiminstrators. 

• The RadHAND 600 Pro integrates embedded positioning systems. This feature allows Operators 
to quickly and easily produce radiological maps for indoor and open-field site characterization. 

Safety, Transparency, and Respect for the ALARA Concept:
The DigiWaste Platform allows operators to easily share waste charaterization datasets with 
Safety Authorities, allowing inspectors to quickly verify procedurial compliance on-field by simply 
scanning tagged items and via the RadREAD unit and accessing the RadBASE database.

Radioprotection
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Augmented Reality
• On field operators can retrieve information 

and instructions from the platform and 
visualize them in mixed reality while 
working on specific tasks through Mixed 
Reality wearable devices

• Perfect for demonstration and training 
exercises in virtual scenarios

Radiological Mapping
Combination of radiometric measurements, 
GPS and UWB information for geo-
referenced mapping

Nuclear transportation
Measurement and Tracking of medical and 
industrial radioactive items from production 
site to end user

Potential other Scenarios



CAEN SyS in a nutshell
CAEN SyS is the new Systems & Spectroscopy Division of CAEN SpA. Such Division relies upon an 
extremely strong foundational knowledge of nuclear measurement instrumentation in developing Radiation 
Measurements Systems and Spectroscopy Solutions. These systems and solutions are perfectly suited to 
operations involving Nuclear Fuel Facilities, Nuclear Power Plants, Measurements Laboratories, and Security 
Applications.
CAEN SyS Systems & Spectroscopy Division is built upon CAEN traditions of teamwork and partnership. 
Decades of collaboration and co-development with very large international research projects (LHC@CERN, 
ALMA@ESO, DEAP@SNOLAB, ICARUS@LNGS, XMASS@Kamioka …) have maximized our capability to 
translate a customer’s needs and expectations into cost-effective and reliable solutions.
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SNIPER-GN System
The most performant gamma and neutron isotope identifier 
for Special Nuclear Material 
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SNIPER-GN

Nuclear security is one of the most urgent policy issues of the 21st century, but it poses serious 
technical obstacles.

Engineering has been charged with a crucial set of challenges: Discover all the dangerous nuclear 
material in the world, track and secure it, and detect its diversion or transport for terrorist use.

Improving our ability to secure material and to detect material more quickly and from a greater 
distance is crucial to meeting these challenges.  Perhaps the most critical issue involves the 
detection of (SNM) Special Nuclear Materials which has been concealed for terrorist activities.

Unfortunately theft or diversion of plutonium, while difficult, is not impossible, and today 
represents a major nuclear material threat.

Many solutions for the detection of hidden nuclear material have been proposed or tested, but 
none have combined the elements of accuracy, speed, portability, and affordability in a single 
system; until now! 

The SNIPER-GN is ideal for nuclear & homeland security applications because it is capable of 
detecting and identifying Plutonium, SNM, and spent fuel in just a few seconds and at distances 
ten times greater than current detection standards (ISO and ANSI).

Dr. Massimo Morichi
International Qualified Radioprotection

and Nuclear Measurements Expert

The Challenge
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CBRN

SNIPER
Backpack

HOMELAND 
SECURITY

TERRORIST 
ATTACKS

INFRASTRUCTURE 
PROTECTION



The SNIPER-GN has been specifically designed for 
CBRN defense applications.  It is ideally suited for 
deployment in:

• Search and Secure operations

• Airport Security Checkpoints 

• Nuclear facilities and radiation-sensitive areas

• Radiological dispersal device (RDD) detection 
and identification

• First responder prompt intervention

• Customs border inspections

CBRN applications
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Industrial applications

SNIPER-GN can be a critical tool for securing and 
monitoring sensitive facilities and infrastructure, as well 
as in other stages of the nuclear fuel cycle such as:

• Enrichment Plant survey and verifications

• Spent Fuel safeguards

• UF6 Cylinders characterization

• Fast Waste screening

• Urban waste controls



8

CBRN

SNIPER
Master

TERRORIST 
ATTACKS

TRASPORTATION 
DISASTER 



Civil applications

SNIPER-GN is light, flexible, and portable, allowing quick 
and easy deployment at large public events and other 
non-traditional sites and activities such as: 

• Parcel scanning in shipping facilities

• Entry-points for concerts, sporting events, and 
other large public gatherings

• Discrete scanning for advanced detection in 
crowded public areas

• Screening assessment of contamination sites

• RDD Search & Detection in Airport and Harbor 
Cargo Containers

• Preventative Radiation Survey for event protection
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SNIPER-GN  Overview

SNIPER-GN was been designed with the 
needs of the nuclear and homeland security 
communities in mind. It will “detect and 
identify” Plutonium, SNM, and spent fuel in 
the matter of seconds and at distances that 
are ten times greater than modern detection 
standards (ISO and ANSI that do not include 
“Identification” feature). 

SNIPER-GN will quickly and easily detect 
and identify hidden Special Nuclear Material, 
allowing security personnel to immediately 
recognize and resolve these hidden threats 
without the need to introduce costly secondary 
detection measures or highly specialized 
personnel.

SNIPER-GN is equipped with our patented, 
cutting-edge PSD technology which combines 
a highly sophisticated mixture of spectroscopy, 
counting, and neutron multiplicity algorithms 
to create a truly innovative detection system.  
Our PSD technology has been tested, qualified, 
and implemented at the most highly respected 
nuclear research laboratories and has been 
adopted by the IAEA Safeguards Division, 
which utilizes this technology as part of the 
CAEN Fast Neutron Collar Monitor for nuclear 
fuel verification.

MAIN FEATURES
• Detection and localization of radioactive 

materials such as Special Nuclear Material 
(SNM) and Radiological Dispersal Devices (RDD)

•	 Neutron	Source	Identification	with	
discrimination	between	fissile	material,	
alpha-n	source,	Plutonium	and	Uranium

•	 Identification	of	Gamma	Ray	Emitters	and	
NORM Sources

•	 Highly	Secure	Wi-Fi	connectivity	supports	
quick	setup	and	simple	functionality	and	data	
visualization

•	 Software	functionalities	include	Search,	
Mapping	and	Identification

•	 Highly	portable	(i.e.	backpack	or	trolley)	and	
adaptable	system	(<10kg)

•	 Optional	battery	power	with	runtime	10+	hours

The Solution

• SNIPER-GN includes a high resolution 
spectroscopy	detector	for	identification	of	
gamma	emitters	and	a	high	efficiency	gamma/
neutron	detector	for	neutron	source	identification	
with	discrimination	between	fissile	material,	alpha-n	
source,	Plutonium	and	Uranium.

• Real time Gamma-Neutron discrimination is performed and based 
upon the same Pulse Shape Discrimination (PSD) algorithms 
implemented	by	CAEN	for	the	IAEA	Safeguards	Fast	Neutron	
Collar	Monitor.

Gamma Spectrometer

Gamma/n detector

Wi-Fi

Electronics for Pulse 
Shape Discrimination
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SEPARATED GAMMA AND 
NEUTRON COUNTING 
Automatic real-time counting of surrounding gamma 
and neutron emissions for detecting radiological threats. 
SNIPER-GN can detect small deviation from the measured 
natural background thanks to the high efficiency detector.  

Gamma and neutron counting rates are shown separately and alarm thresholds are calculated 
independently for both kind of particles.

AUTOMATIC ISOTOPE IDENTIFICATION (ALSO FOR NEUTRON 
EMITTERS) AND REPORT GENERATION  

SNIPER-GN performs an automatic isotope 
identification, but in the event of an Alarm condition the 
operator may initiate an identification measurement. A 
unique feature of the SNIPER-GN system is the neutron 
source identification algorithm. SNIPER-GN can 
detect and identify neutron sources automatically, 
discriminating between fissile material (252Cf), alpha-n 
sources (Am/Be), Plutonium and Uranium. The system 

simultaneously performs gamma isotope identification, via peak search, thanks to the integrated 
high resolution CeBr3 detector.

INTEGRATED GPS FOR MAPPING  
The location of the system can easily be monitored in 
real time thanks to the integrated GPS functionality.  
This position can be overlain into a GPS map for visualization 
and monitoring, and measurements and alarm conditions are 
integrated into the map position based on the movement of 

the system.  A secure file, recording the location and movement of the system, is save both locally 
and remotely.

CONTINOUS BACKGROUND UPDATING AND AUTOMATIC 
THRESHOLDS CALCULATION 

The background is continuously updated while the operator 
moves around an area.  The neutron and gamma alarm 
thresholds are automatically calculated based upon the 
moving average of the background.  Alarms for gamma, 
neutron, or both are triggered when the detection rate 
surpasses the alarm threshold.  Alarm thresholds are set for a 
detection probability of 95% with 95% confidence level.
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INTERNATIONAL STANDARD

ANSI	N42.34-2015	(USA)
• 1 s for gamma alarm due to an activity of 

100 nSv/h above background
• 1 s for neutron alarm due to a 252Cf source 

emitting 20.000 n/s @ 25 cm 
• 2 min or less for identification of isotopes

IEC	62327-2017	(EU)
• 1 s for gamma alarm due to an activity 

of 500 nSv/h above bkg
• 2 s for neutron alarm due to a 252Cf 

source emitting 20.000 n/s @ 25 cm 
• 1 min or less for isotope identification
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Minimum	detectable	activity	to	trigger	a	gamma	alarm

Minimum distance to detect the neutron source

Minimum distance to detect the neutron source

Minimum shielding to detect the neutron source

Minimum shielding to detect the neutron source

500	nSv/h

25	cm

25	cm

5	cm	polyethylene

1/10	Standard		  50	nSv/h

International Reference (IEC62327) 

International Reference (IEC62327) 

International Reference (IEC62327) 

International Reference (IEC62327) 

International Reference (IEC62327) 

252Cf

239Pu

Standard	+	5	cm	polyethylene 
+	5	cm	Lead

125	cm	(Standard	X5)

500	cm	(Standard	X20)

SNIPER exceeds International Standard

SNIPER

SNIPER

SNIPER

SNIPER

SNIPER

5	cm	polyethylene
Standard	+	5	cm	polyethylene 
+	5	cm	Lead
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Standard procedures
• 3 minutes background measurement
• 3 minutes for warm up of the system 

(stabilization)

Detection and Identificate
• Typical scanning times: 

-  1 s for a gamma ray alarm 
-  2 s for a neutron alarm

 -  1 minute for identification of gamma or 
neutron emitter

Functionalities
• Gamma radiation counting and source 

identification
• Neutron radiation counting and source 

identification
• Continuous background measurement 

with moving average
• Automatic alarm thresholds setting for 

gamma and neutron independently
• GPS included for mapping function
• Automatic report generation with spectra 

visualization

Neutron/Gamma PSD detector
• Dimension: 2” x 2”
• Neutron source identification allows 

discriminating U, Pu, Cf or Am/Be sources
• Flash Point:  144 °C

Tablet 
• Windows 10 OS
• 10.1” display
• Wi-Fi connection with the SNIPER-GN for 

data visualization
• Report and data logging saved locally on 

the tablet SSD
• *Optional: rugged tablet compliant with 

military standard

Gamma middle-resolution detector
• Allows peak search for isotope 

identification
• Nuclide library compliant with the ANSI 

N42.34
• Energy Resolution FWHM at 662 keV < 

4.2%

Power supply
• Battery powered by LiFePO4 rechargeable 

battery
• Nominal battery voltage: 12 V
• Battery Capacity: 25 Ah
• Storage Temperature: Best 20±5 °C for 

long-time storage
• Cycle life: >1000 cycles
• 5 A for LiFePO4 battery charger included

Environmental
• Temperature range -20 ÷ 45 °C

Mechanical
• Compact sizes: (L x W x D) = 470 x 175 x 

335 mm3

• Easy transportable: weight < 10 kg
• Rugged containing case
• Metallic external case material
• Shock abrorbing rubber protection 

included 

Optionals
• Customizable backpack for undercover 

measurement
• Rugged trolley for application in harsh 

environment

SNIPER-GN		Technical	Specifications



CAEN SyS in a nutshell
CAEN SyS is the new Systems & Spectroscopy Division of CAEN SpA. The Sys Division relies upon an extremely strong 
foundational knowledge of nuclear measurement instrumentation in developing Radiation Measurements Systems and 
Spectroscopy Solutions. These systems and solutions are perfectly suited to operations involving Nuclear Fuel Facilities, 
Nuclear Power Plants, Measurements Laboratories, and Security Applications.

CAEN SyS Systems & Spectroscopy Division is built upon CAEN traditions of teamwork and partnership. Decades of 
collaboration and co-development with very large international research projects (LHC@CERN, ALMA@ESO, DEAP@
SNOLAB, ICARUS@LNGS, XMASS@Kamioka …) have maximized our capability to translate a customer’s needs and 
expectations into cost-effective and reliable solutions.

CAEN SyS Systems & Spectroscopy Division is committed to delivering exceptional nuclear measurement instrumentation, 
expertise, and technical support.

For more informations visit: www.caensys.com
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