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1 – ‘HiSPECT gamma camera’ 

2 – ‘Radiation Detection / 
Categorization Equipment’ 

3 – ‘Portable neutron device
for E detection’

NM

NM

HE

3 EQUIPMENTS

Within WG3, France promotes 3 equipments

for further discussions on nuclear materials

(NM) or high explosives (HE) detection :

A one-page paper description of each technology is avalaible
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3 TECHNOLOGIES

1 - Gamma detection

2 - Gamma & neutron detection

3 - Fast neutron detection

3 equipments based on main technologies

using key innovative components :

NM

NM

HE
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1 – ‘HISPECT GAMMA CAMERA’ 

� Purpose : detection, identification and localization

of nuclear materials inside a container 
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1 – ‘HISPECT GAMMA CAMERA’ 

� Principles :

brief flash of light

light pulse converted into

an electronic signal

gamma propagation

electonic signal amplified by

the electronics of the camera

� Main components :

• An optical part (a collimator)

• A detector (a scintillator)

• An acquisition and processing software
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1 – ‘HISPECT GAMMA CAMERA’ 

� ‘GAMPIX’ – first generation
3 main components

TimePix chip
Pixellated chip, hybridized with a 1 mm thick CdTe

substrate. The active area is divided into 256 × 256 

pixels (55 µm side) working in single photon counting

mode (each pixel being an individual detector with its

own electronics).

A multi-pinhole collimator enables to improve drastically the sensitivity of the 

camera but requires a decoding step in order to convert the raw image into a 

decoded gamma image. Several parameters can be adjusted (thickness, rank)

according to the need of the end-users (and the nuclear material to be detected)

Coded mask

USB interface GAMPIX can be connected in a very easy way to a standard laptop,

which greatly simplifies its use (Matlab interface). 
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1 – ‘HISPECT GAMMA CAMERA’ 

� ‘GAMPIX’ performances

Sensitivity

Angular resolution

raw gamma image decoded gamma image decoded gamma image

superimposed with a visible image

Hot spot

localisation

2 mm thick4 mm thick
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1 – ‘HISPECT GAMMA CAMERA’ 

� INDUSTRIAL

APPLICATION

OF GAMPIX
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� ‘HiSPECT’ – new generation : spectro imager

1 – ‘HISPECT GAMMA CAMERA’ 
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1 – ‘HISPECT GAMMA CAMERA’ 
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9 gamma-imaging systems tested for 4 days with various configurations

Am (white)/Pu (blue) Co60 (green)/Pu (red)

Masking scenarios

� Weak SNM (Special Nuclear Materials) 

sample with high background from an 

industrial radionuclide 

Extended sources

� SNM samples with shape delineation

Complex scenes

� (near) real life cases with complex

distributions and parasitic activity outside

field of view

Uranium containers Uranium bar

Uranium bars + parasitic sources Pu chemistry lab

1 – ‘HISPECT GAMMA CAMERA’ 

Technology demonstration workshop at IAEA (0ct. 2015)

Test for safeguards application 
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2 – RADIATION DETECTION / CATEGORIZATION EQUIPMENT 

� Neutrons detection

Neutrons dectectors must rely upon a 

conversion process where an incident neutron 

interacts with a nucleus to produce a secondary

charged particule which is directly detected.

The most common reaction for thermal  

(low energy) neutron detection is :

where both the proton and the triton are 

detected by a gas filled proportional counters

using 3He fill gas.

Because all of the neutrons which are 

detected have been moderated to reduce

their energy to the thermal level, all neutron 

energy is lost (only one peak which is the 

reaction energy (765 ke V)).

High neutrons detection

efficiency with/but excellent 

gamma discrimination !
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2 – RADIATION DETECTION / CATEGORIZATION EQUIPMENT 

� Innovative scintillators

Alternative to Helium-3 technology (huge problems in matching supply -> price) ?

The SCINTILLA European project has involved a consortium of  9 partners, including

5 research groups and 4 companies, providing 9 detector prototypes

(based on 6 different technologies).

Plastic scintillator : only one detector for neutron detection

and for gamma detection (and identification)
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2 – RADIATION DETECTION / CATEGORIZATION EQUIPMENT 

- New electronic hardware and algortihms enabling discrimination between neutron

and gamma in plastic scintillators together, even for low energy neutrons

(less than 10 Mev) ; exploitation of coincidence of events.

- The electronic platform in mainly based onto a quad 200 MHz ADCs.

- Using phase rotating, it is possible to sampling the signal up to 800 MHz,

with 8 bits precision.

� CEA plastic scintillators

Key developments : - instrinsic signal processing.

- thermal stabilization methods of photomultiplier tubes.

- undoped plastic scintillator (containing fluorescent complexes)
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2 – RADIATION DETECTION / CATEGORIZATION EQUIPMENT 

� INDUSTRIAL

APPLICATION
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3 – PORTABLE NEUTRON DEVICE FOR E DETECTION
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3 – PORTABLE NEUTRON DEVICE FOR E DETECTION
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3 – PORTABLE NEUTRON DEVICE FOR E DETECTION


