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Level of attractiveness of fissile material can be identified as a function of 
a Figure Of Merit (FOM) (*) 

FOM takes into account all technical aspects that can be a potential issue 
for those “actors” aimed to the development of nuclear weapons   

(*)  C. G. Bathke et. al. (2010). The Attractiveness of Materials in Advanced Nuclear Fuel Cycles for Various 
Proliferation and Theft Scenarios, LA-UR-10-07282.  



FOM is an empirical parameter, in two variants: 

applicable to advanced labs, where pre-initiation can be managed

for technically unexperienced actor, spontaneous neutron generation is an issuefor technically unexperienced actor, spontaneous neutron generation is an issue

being:  M the bare critical mass of the metal [kg]
            h the specific decay power [W/kg]
            D the dose rate of 0.2 M at 1 m from the surface [rad/h]
            S the spontaneous-fission neutron generation rate [n/s/kg]



• Use of mix-oxide fuels (MOX) with “ad-hoc isotopes 

composition” enables to assure that the potential misuse of 

fissile material is technically unfeasible (FOM ≤ 1)

Main advantages of this approach 

• Avoid any diversion of plutonium for weapon development

• Reduce plutonium inventory coming from reprocessing of 
exausted LWRs fuels by burning in SMRs



Sodium-cooled fast SMR (30MWth)

Thermal Light Water SMR (150 MWth)



• Compared to traditional fuels, the use of MOX in Light Water 
SMRs could reduce the proliferation risk (in particular for 
technically un-experienced “actors”, where FOM2 ~ 1), and 
could be a useful non-proliferation measure to reduce 
worldwide large stockpiles of Plutonium

• In the case of fast SMRs, proliferation risk from spent fuel 
should not be neglected, as the core could contain a highly 
attractive plutonium composition during the whole life cycle 
(FOM2 > 2)

• Further researches are needed to explore the technical 
feasibility of such fuels to face any proliferation-risk. 




