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• Introduction 
– Work done under PASI Targets Work Package 1 

• M1.3 candidate target materials. 

– Submitted to 
• Physical Review Special Topics: Beams and Accelerators (Oct 13) 

• Aim 
– Assist us to design and operate solid high power targets in a safe way. 
– Tool to assist us in identifying candidate target materials 
– Using the Figure of Merit approach to assist in design process 

• Focus on four main areas 
– Thermal stresses - FoM 
– Coolant performance - FoM 
– Radiation damage 
– Neutron economy 

• Used ISIS TS1 target and beam parameters where required 
 



• Thermal stresses 
– Time varying energy deposition even for so called CW 

targets! 

– Rapid rates of temperature rise during a beam pulse 

– Different rates of thermal expansion 

– Different rates of thermal diffusion 

– Thermal shock from pulse – not sonic 

– Useful to compare the thermal stress resistance capability 
of different materials hence: 

• FoM (flat plate) 





• Additional issues: 

– Fatigue 

– Brittle/ductile materials 

– Material QA 



• Coolant performance 

– The ideal 

• Good heat transfer and transport with minimal neutron 
absorption 

• Looking for efficient forced convection 

– Based on reactor coolant FoM work 

• FoM 

Addition of k 
discussed! 





• Coolant neutronic performance 

– The ideal 

• minimal neutron absorption 

 

– Used well known source ENDF database 

– Then developed the absorption macroscopic 
cross-sections 

– Results: 





• Notes on radiation damage in high power 
targets 

– Damage due to displacement and transmutation 

– Spallation harsher than fission environment? 

– Complex mechanisms at work 

– Use Monte Carlo simulation codes (FLUKA)to 
estimate: 

• Dpa 

• He production 



ISIS TS1 W 2.5 x 10 13 p/p --~ 5dpa  





Remember varying 
diffusion rates 

appm? 



• Neutron economy for a spallation neutron 
source 

– High neutron production in specific energy ranges 

– Useful neutrons at instrument! 

– Solid targets preferred over liquid ones 

– Issues with some materials for instance Uranium 

– Importance of pulse shape 

 







• Conclusion 


