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ÅAn accelerator-based neutron source using d-Li reactions is one of the most 
promising neutron sources for fusion material irradiation facilities such as IFMIF, 
DONES, and A-FNS.

ÅYield estimation of neurons, gammas, and other particles is very important in the 
design on those irradiation facilities.

ÅCurrently, McDeLicious code is used for those yield estimation, however, it is not 
open code.

ÅRecently, a deuteron-induced reaction library of JENDL/DEU-2020 in ACE 
format was released by JAEA.

ÅIn this study, benchmark tests of JENDL/DEU-2020 and McDeLicious* have 
been carried out. Moreover, not only neutrons and gammas, but also charged 
particle yields in Li and the target backplate.

15th ISFNT, 10 ς 15 September 2023 in Las Palmas, Spain 2

Introduction

*S.P. Simakov et al., J. Nucl. Mater. 307-311, 1710 (2002).



Schematics of Li -target and 
irradiation modules
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Introduction (Cont.)
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ÅNeutron, and gamma  thick-target yield (TTY) are calculated by PHITS and 
MCNP with JENDL/DEU-2020 library and embedded nuclear reaction models 
compared with McDelicious and experimental data.
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Benchmark Calculation of d -Li Thick -Target Yield
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Calculation Geometry

ÅSize of the lithium target is according to the range 
of incident deuteron.

Code Library Nuclear reaction 

model

PHITS 3.31 JENDL/DEU-2020 

PHITS 3.31 INCL+DWBA

MCNP 6.2 JENDL/DEU-2020 

MCNP 6.2 Bertini



Neutron flux by PHITS+JENDL/DEU
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ÅNeutron emission is strongly forward directional.

ÅGamma emission is isotropic.
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Neutron and gamma emission map

Gamma flux by PHITS+JENDL/DEU
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