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Brief description of the thesis 
(physics subject, methods of 

research etc…)  
 

Neutrons are an exceptional diagnostic tool in magnetic fusion 
experiments with high temperature plasma. The principal objective 
of neutron diagnostics is to characterize the fusion plasma under 
study as a neutron source. In deuterium plasma or deuterium-tritium 
mixture plasma, fusion reactions between ions of deuterium and 
tritium are involved, generating 2.5 and 14 MeV neutrons from the 
nuclear reactions D(d,n)3He and T(d,n)4He.  

The activation method is commonly used to determine neutron 
fluence or energy spectrum. It bases on recovering the information 
about neutrons parameters by registering   products of induced 
reactions in selected materials – samples of chosen isotopes.  

A specific activation method uses a fissionable material as an 
activation sample. Fissionable isotopes (like 235U or 238U), irradiated 
by neutrons, are the source of prompt and delayed neutrons. It gives 
a possibility to measure the neutrons immediately after irradiation 
(fission counters) and after some time from the activation. 
Deconvolution of the time-decay curves of delayed neutrons enables 
to derive the primary neutron characteristics. 

A dedicated measuring chamber was designed and constructed in the 
Institute of Nuclear Physics PAN in Kraków. The device is called 
DET-12 due to 12 neutron detectors used in the detection system. 
DET-12 is finally expected to serve as a part of the plasma 
diagnostics system at the W7-X stellarator in the Max-Planck-
Institute for Plasma Physics (IPP) in Greifswald (Germany). 

The main part of the thesis is to develop the algorithm to determine 
the initial neutron flux generated by hot plasma in thermonuclear 
reactor and realization of test laboratory experiments. The optimized 
conditions of the measurement for given accuracy have to be 
defined. 

 
The expected qualities                      

of a candidate               

 
Basic knowledge on fusion plasma diagnostics in tokamaks and 
stellarators. 
Basic knowledge of experimental and numerical methods of neutron 
transport physics. 
 

 


