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Table 7 lists the vertical heights relative to midplane for the eight different experimental 
capsules.  The average neutron fluxes can be compared for all of the positions by normalizing 
them to a common average power level of 21.35 MW resulting in the EFPD values listed in 
Table 3.  It is important to note that this normalization is arbitrary and has no impact on the 
neutron fluence values listed in Table 7.  The flux values can also be quoted at any other power 
level by simple linear renormalization.  Figure 3 shows the flux values > 1 MeV as a function of 
vertical height above midplane for all of the experimental capsules.  The measured flux values 
agree within experimental uncertainties with the expected cosine curve (IN-1260) [4] and MCNP 
calculations by J. Parry [5]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Radiation Damage Calculations 

The adjusted neutron spectra were used to calculate radiation damage parameters using the 
SPECTER computer code [3] and the results are listed in Table 8.  The dpa (displacements per 
atom) values are defined as the average number of times an atom has been displaced from a 
lattice site and are calculated from the total damage energy assuming a typical binding energy of 
40 eV for pure Fe and Ni.  The damage energy is determined from the nuclear stopping energy of 
all primary atomic recoils that are created by the neutron exposure, including all possible nuclear 
reactions.  The dpa unit represents the fundamental neutron-induced damage in materials.  
However, most of this damage is not permanent due to recombination of the vacancies and 

 

Figure 3. Neutron flux > 1 MeV normalized to an average power of 21.35 MW.  
Measured values (blue diamonds) are compared to the expected cosine 
curve (IN-1260) and MCNP calculation by INL (green dots). 
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