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Neptunium 237 seems to be a promising material as a core component of such systems as pulsed reactors 
[2] and cascade blankets for electronuclear facilities [1]. 

To realize calculated simulation of such facilities it is required to know neutron-physics data for the 
materials included. In this respect 237Np is a little-studied material. Thus, the rated values of critical mass 
for a “bare” sphere of 237Np diverge and lie within the 50-70 kg interval depending on the selection of the 
library of neutron-physics data. The undertaken before attempts to apply the calculation-experiment 
method to determine critical mass of neptunium-237 proved inferiority of nuclear-physics data of this 
isotope [3], [4]. Therefore, the study of characteristics of assemblies containing 237Np is highly acute for 
verification of neutron-physics data. 

The presented in the given paper complex benchmark experiments were performed on FKBN-2M facility 
[5]. For calculation-experiment researches there was used a multiplying system with a compound core 
containing hemispheres of 237Np and 239Pu (98%) and reflector of natural uranium. The mass of metal 
neptunium in the multiplying system under investigation constituted ~5 kg. As benchmark parameters of 
the assembly there are used the effective neutron multiplication factor, spectral indexes and neutron 
spectrum in the core center, initiation of the investigated system reactivity by the assembly components, 
characteristics of prompt neutrons density drop.  
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