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A B S T R A C T 
 
 

The present study is mainly aimed to provide the primary damage (displacements per atom, generation of solid transmutants and gas production rates) of 
structural materials irradiated in the high and medium flux test modules of the International Fusion Materials Irradiation Facility (IFMIF). We have 
investigated if the change of the composition during the irradiation time has elfect on the prediction of the atomic displacements.The effect of the 
activation cross section uncertainties in the assessment of both solid transmutants and hydrogen and helium production is also analyzed The results 
are provided element by element. so that the primary damage of any material irradiated in such neutron environments can be easily assessed; in 
this paper, we have predicted the primary damage of the low activation steel Eurofer. 
 
 
 
 
  

 

1. Introduction and  problem description 
 

The subject of damage/transmutation calculations in IFMIF 
facility has been covered extensively. In the primary damage 
assessment of irradiated materials, the displacements per atom 
(dpa) and gas production rates during the irradiation time have 
to be predicted . These quantities are needed for qualifying the 
material behaviour of sorne  candidate structural materials for 
Magnetic and lnertial Fusion Energy (MFE/IFE) [1). 

In this respect, the IFMIF community has made efforts to vali 
date inventory codes.Our ACAB [2) code has demonstrated a quan 
titative agreement with such codes.However, very few works have 
addressed  uncertainty analysis to draw conclusions on the reliabil 
ity of those acceptable results under the potential impact of activa 
tion cross section uncertainties.Here, we address this problem  in a 
comprehensive way using a Monte Carla method implemented in 
ACAB code. 

In this paper, the transmutation/damage behaviour is investi 
gated under different neutron flux spectra corresponding to both 
the IFMIF high flux test module (HFTM ) (73 x 1014 n/cm2s, (E) 
5.6 MeV and 97.7% of neutrons having energies above 0.1MeV) 

element to the generation of any transmutant  product  and dpa 
is  obtained  in  a  straightforward  way. The  primary  damage 
assessment for the low activation steel Eurofer [3) is presented in 
Section 4. 

 
2. Methodology 

 
The computational system ACAB is able to compute the inven 

tory evolution as well as a number of related inventory response 
functions useful for safety and waste management assessments. 
ACAB predicts the H  and He production by nuclear reactions 
(n,xH) or (n,xHe) on ali nuclei. In addition, ACAB provides the gen 
eration/depletion of transmutants and the number of dpas. The 
prediction of atomic displacements is written as 

 
dpa 

s (1) 

and  the medium flux test module (MFTM ) (1.2 x 1014 n/cm2s, where pi is the number density of nuclide i,  
<f> is the total neutron 

(E) 2.4 MeV) [3). In Section 2, the related methodology involved 
in ACAB code is presented . In Section 3, we have performed an 
element by element analysis and it has been demonstrated  as a 
helpful tool to easily analyse the damage/transmutat ion perfor 
manee of irradiated materials. The contribution of each source- 

 
 

 

flux, O"b (eV b) is the one group damage energy production cross 
section of nuclide i and is the energy required  to displace the 
atom i from its lattice, being the sum extended over ali isotopes. 
Therefore, ACAB can predict the evolution of the dpa magnitude 
during the irradiation time using Eq. (1). In arder to predict the 
number of dpas, a multigroup damage library is required to be 
collapsed  with  the neutron  flux spectra. So, a multigroup  damage 








