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Belgium and France join forces in measuring 

instrument research

SCK•CEN and CEA are jointly developing 
an innovative type of gamma detector

Real-time monitoring is extremely important to ac-

curately interpret irradiation experiments in research 

reactors. SCK•CEN has years of expertise in developing 

sensors to monitor neutron flux, temperature, gamma 

radiation, etc. It has been collaborating with the CEA 

(Commissariat à l’Energie Atomique) since 2006. Both 

partners share research and research results in the La-

boratoire Commun d’Instrumentation. Recently, a joint 

patent application was made for a new type of sensor 

to measure gamma rays.

A self-powered gamma detector (SPGD) enables the measurement 

of the gamma radiation field of the nuclear heating, independently 

of the neutrons. This will allow researchers to better understand 

the role of gamma rays in the heating of the reactor materials. The 

measuring instrument is based on the principle that gamma rays 

create high-energy electrons in heavy metals. The electric current 

that they generate can be measured externally.

Optimised design

Existing gamma detectors suffer from the disadvantage that they 

are excessively large and have insufficient gamma selectivity. 

SCK•CEN and CEA have jointly developed a new SPGD to simplify 

measurements and make them more reliable at the same time. 

The research partners succeeded in improving the geometry 

and the manufacturing methodology. We therefore opted to use 

bismuth, which is poured into the SPGD in a liquid state, thereby 

improving the contact between the insulator and the bismuth 

conductor. For the central conductor, SCK•CEN and CEA opted for a 

different design, so that the signal can come from two sides. These 

optimisation measures led to a faster response and a higher and 

more stable signal. The diameter of the detector could be limited to 

3 millimetres.

Irradiation tests

A series of radiation tests were carried out to identify and validate 

the gamma sensitivity of the new sensor. The French researchers 

irradiated prototypes in a pure gamma field and in a combined 

neutron-gamma field in the research reactor OSIRIS. In the GALACO 

experiment, three types of SPGD were irradiated for three weeks 

in BR2, with continuous reference measurements and at different 

positions. The gamma sensitivity of these three types was in line 

with the results of experiments in OSIRIS. The optimal type of de-

tector was selected based on these tests, and a patent application 

was made. The patent has already received a positive evaluation. 

An industrial partner has also expressed interest in introducing the 

detector on the market.    

Other common themes

Apart from the SPGD, SCK•CEN and CEA have also focussed their 

sensor developments on three other aspects: the online detec-

tion of fast neutrons in thermal reactors, the online dimensional 

measurement of nuclear fuel under irradiation with fibreglass, and 

monitoring the release of fission gas during the irradiation via an 

acoustic sensor. A patent is pending for each of these aspects. 

“SCK•CEN and CEA are jointly developing 
state-of-the-art instruments in the 
Laboratoire Commun d’Instrumentation. 
A noteworthy success was the recent 
development and validation of a new type 
of detector for gamma rays.” 

Ludo Vermeeren


