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Some years ago projects on Inertial Fusion Reactor concepts gave an opportunity to 

study in an integral manner the Physics of the many components necessary for an 

efficient IFE Reactor. Those integral schemes allowed understanding the critical 

interconnection of the different components when approaching a realistic design. The 

IFE Reaction Chamber is a key component to extract the energy, breed tritium. 

Chamber lifetime, which determines power plant efficiency, depends on an appropriate 

design based on the radiation resistance properties of the involved materials. This work 

reports on recent research to get solutions for the plasma facing components (PFC), 

neutronics assessment, tritium breeding, and corrosion questions, all of them linked in 

their responses and with target emissions. 

The conditions expected in the PFC depend on design, and the exploration of new 

advanced materials based in nanostructures, which are being presently manufactured 

and irradiated, to improve our knowledge on the mechanisms of atomistic damage. The 

coolant flowing along the structures it is in contact with, drive to severe corrosion 

problems; the use of nanolayer coatings over the structural material will be presented 

The necessity to vary the tritium production during operation lead us to propose a new 

concept based on a ceramic blanket and a neutron reflector (water tank), which shows a 

good dynamical control over tritium breeding just varying the filling level of the tank. 

As demonstrated clearly in the experience of ITER and DEMO in MFE, the necessity of 

careful neutronics modelling of a full reactor system to obtain relevant parameters such 

as energy deposition, neutron flux and total fluence in the blanket materials (damage 

and tritium). New ongoing modelling necessary for further research will be discussed in 

this presentation. 
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