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VISUALIZERADIOACTIVITY

RADIATION IMAGING PRINCIPLE
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VISUALIZE RADIOACTIVITYé
Χ ! /HALLENGEFORNUMEROUSAPPLICATIONS

Homeland Security Border monitoringAccidental situations

Operational Radiation 
Protection

Nuclear waste 
management

Dismantling & 
decommissioning
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VISUALIZE RADIOACTIVITYé
Χ ¢HEOBJECTIVEOFGAMMA IMAGING

ÁSuperimpositionof a radiation image onto a visible image

ÁRemote visualization of hot spots

ÁInformation on intensity / dose rate
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FROM CARTOGAM TO GAMPIX

OVER 30 YEARS OF EXPERTISE 
ON IMAGERS @CEA
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CARTOGAM
THEFIRSTGAMMACAMERA

CARTOGAM

ÁPinhole collimator

ÁScintillator

ÁCCD Camera 
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Medipix family detectors Coded Mask

Visible camera

USB Interface

Multi -pinhole collimator

Improvedsensitivity/ 
Improvedangular

resolution

GAMPIX / IPIX
THEBREAKTHROUGHOFPIXELATEDSC DETECTORS

256 x 256 pixels (55 µm)
1.4 x 1.4 cm² active zone 

1 mm thick CdTesensor

15 cm - 2 kg 
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Capability to discriminate sources by 

energy in the same field of view

241Am (60 keV) 133Ba(81 keV) 137Cs(662 keV)

= + +

Hermine Lemaire ς2015 ςDevelopment of third generationgamma imager

TIMEPIX & SPECTRO-IMAGING
ADDITIONOFSPECTROSCOPICINFORMATIONVIATOTMODE
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Radiation Protection Applications Homeland Security Applications

Dismantlingand Decomissionning

Large research
equipmentsdiagnosis

(ToreSupraςWEST ς
Tokamak)

DEPLOYMENTFOR RADIOLOGICAL AND SECURITYAPPLICATIONS
SOMEEXAMPLESΧ
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This researchprogram wasfundedby French ResearchAgency 
undergrantagreement numberANR-11-RSNR-0016 - ORIGAMIX

ENVIRONMENTALMEASUREMENTS
A FEWVIEWOFANHISTORICALAREAΧ
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NANOPIX

PUSHING COMPACTNESS 
TO THE LIMITS
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FROMGAMPIX / IPIX TO NANOPIX
A FORMFACTORPROBLEM!

Needsfor the developmentof a 
miniaturizedgamma camera

ORANO La Hague
Fuelprocessingplant

Hot cellsfor fuel rods
(re)processing

∑ у ŎƳ holesfor 
instrumentation 
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ÁMiniaturization of detector

ÁMiniaturization of other building blocks

15 cm 7 cm

120 g 48 g

6 cm

NANOPIX
A MINIATURIZEDGAMMA IMAGER

1.5 cm

8 cm x 5,1 cm x 4,3 cm
268g



PSD12 - September17th 2021/ƻƳƳƛǎǎŀǊƛŀǘ Ł ƭΩŞƴŜǊƎƛŜ ŀǘƻƳƛǉǳŜ Ŝǘ ŀǳȄ ŞƴŜǊƎƛŜǎ ŀƭǘŜǊƴŀǘƛǾŜǎVincent SCHOEPFF

2020, UNE ANNÉE MARQUÉE PAR LA CRISE COVID-19

NANOPIX
Innovation Award

World Nuclear Exhibition 
Paris - 2018
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INTERFACING AND 
SUPERVISION

Integration of onboard
intelligence

CONNEXION AND 
POWER SUPPLY

Improvementof 
connexion (PoE)

AUTOMATION

Integrationof 
nanomotorfor remote

control

ACQUISITION AND 
TREATMENT

Improvement of 
software for embedded 

application

NANOPIX
TIMETOMAKEITSMART& AUTOMATED
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SMART -NANOPIX

INNOVATION CONCENTRATED IN A 
COMPACT GAMMA IMAGER

100 x 70 x 55 MM 3

450 G



PSD12 - September17th 2021/ƻƳƳƛǎǎŀǊƛŀǘ Ł ƭΩŞƴŜǊƎƛŜ ŀǘƻƳƛǉǳŜ Ŝǘ ŀǳȄ ŞƴŜǊƎƛŜǎ ŀƭǘŜǊƴŀǘƛǾŜǎVincent SCHOEPFF

Field of View: 50°

AngularResolution: from 1.5 to 6° RN Activity
Sensitivity

@ 1 m

241Am 74 MBq < 1s

137Cs 33 MBq 60 s

60Co 4,6 MBq 1200 s

Dose rate range: 25 nGy.h-1 to > 50 Gy.h-1 (irradiator limit )

Energyrange: 8 keVto 1.5 MeV

Spectroscopycapability: Yes

Dose Rate info possible: Yes

NANOPIX
IN-LABPERFORMANCES

Background rejection: Yes
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NANOPIX
ON SITEPERFORMANCES

Contamination on in-cellguide rail Contamination in a pipe bendRemotehot spot location after fuel 
decladdingoperation

Liquideffluent contamination 
undera decomissionedtank

Contaminatedfilter
(ratio ¼)

Contaminatedpart in a waste
package

© Picturesare courtesyof ORANO La Hague
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ROBOTIC VECTOR EMBEDMENT

REDUCE OPERATORS EXPOSURE 
WITH UNMANNED VEHICLES
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ROBOTIC VECTOR EMBEDMENT
UNMANNEDINTERVENTIONFOLLOWINGA MALEVOLENTACT

Embedment of Nanopix imager on UGV / UAV for remote unmanned assessmentin the 
frame of H2020 TERRIFFIC Project

This ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ǳƴŘŜǊ ƎǊŀƴǘ ŀƎǊŜŜƳŜƴǘ b° 786729 (TERRIFFIC)



PSD12 - September17th 2021/ƻƳƳƛǎǎŀǊƛŀǘ Ł ƭΩŞƴŜǊƎƛŜ ŀǘƻƳƛǉǳŜ Ŝǘ ŀǳȄ ŞƴŜǊƎƛŜǎ ŀƭǘŜǊƴŀǘƛǾŜǎVincent SCHOEPFF

ROBOTIC VECTOR EMBEDMENT
UGV MISSIONFORLOCATIONOFA HIDDENSOURCE

Results acquired during TERRIFFIC trials with French 
Firefighters in Chambéry(March 2021)

Location of a 300 MBq Cs-137 Source @5m in 20 seconds

This ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ǳƴŘŜǊ ƎǊŀƴǘ ŀƎǊŜŜƳŜƴǘ b° 786729 (TERRIFFIC)



PSD12 - September17th 2021/ƻƳƳƛǎǎŀǊƛŀǘ Ł ƭΩŞƴŜǊƎƛŜ ŀǘƻƳƛǉǳŜ Ŝǘ ŀǳȄ ŞƴŜǊƎƛŜǎ ŀƭǘŜǊƴŀǘƛǾŜǎVincent SCHOEPFF

ROBOTIC VECTOR EMBEDMENT
UAV MISSIONFORLOCATIONOFHIGHLYIRRADIATINGHOTSPOTS

Results acquired during TERRIFFIC trials 
with Slovak and Czech Firefighters in 

Bratislava (September 2021)

Se-75 (79.15 GBq) from 60m 
in 2 min 

Ir-192 (50.68 GBq) from 50m 
in 6  min Ir-192 & Se-75 in 90 

sec, from 50m and 
90 m
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NEW DEVELOPMENTS FOR 
FUTURE CHALLENGES
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Source
M (Ei)

ʻ

A, Ed
B, Ea

Guillaume Amoyalς2019 ςDevelopment of an hybridgamma camera

Carry out Hybrid Imaging 

(Compton and Coded Aperture) 

with a single detector

TIMEPIX3 & HYBRID IMAGING
OPENINGDOORSTOCOMPTONIMAGING

Source: hyperphysics.phy-astr.gsu.edu

SimultaneousToT& ToA



PSD12 - September17th 2021/ƻƳƳƛǎǎŀǊƛŀǘ Ł ƭΩŞƴŜǊƎƛŜ ŀǘƻƳƛǉǳŜ Ŝǘ ŀǳȄ ŞƴŜǊƎƛŜǎ ŀƭǘŜǊƴŀǘƛǾŜǎVincent SCHOEPFF

TIMEPIX3 & HYBRID IMAGING
CALIBRATIONANDALGORITHMS

Ability to reconstruct60-Co peaks!

Fine energycalibration of Timepix3 Development of advancediterative algorithms

Timepix basedcamera Timepix3 basedcamera

Guillaume Amoyalς2019 ςDevelopment of an hybridgamma camera


