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• FEATURES OF SPALLATION REACTIONS

• Neutron production
• Spallation products
• PRINCIPLES OF SPALLATION TARGET DESIGN
• Target composition and configuration
• Thermal performance
• Mechanical integrity

























Very intense neutron sources are very challenging engineering 
systems, where the power density can reach very high values, so 
creating specific thermal problems, which are coupled with some 
peculiar nuclear problems derived from the interaction of an 
intense proton beam with a material that undergoes a spallation
process.

The neutron production rate can achieved very high values. For 
instance, a 10 mA beam of 1000 MeV protons can interact with a
spallation region of Pb/Bi eutetic, 10 cm in diameter, 1 meter long 
(or somewhat shorter) and would produce about 40 neutrons per 
proton, so yielding a total rate of 2,4 E18 n/s. The outgoing 
neutron current from the spallation region would be close to
10E15 n/cm2.s



Spallation sources can meet the requirements of 
very demanding irradiation units, but they must
be designed according to a coherent approach, 
as the one depicted before, in order to meet all 
the safety requirements that must be applied to 
an installation where nuclear reactions take
place at a very high rate




