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ABSTRACT 

 
Incorrect values for the product of the average number of neutrons released per fission and the fission 

microscopic cross-section were detected in several energy groups of a neutron transport table generated with 

the most updated version of the NJOY system. It was verified that the problem persists when older versions of 

this system are utilized. Although this problem exists for, at least, ten years, it is still an open question. 

 

 

1. INTRODUCTION 

 

The NJOY system [1] is widely used for generating pointwise or multigroup nuclear data for 

several practical applications. To prepare nuclear data libraries for some transport codes, the 

interface file produced by the GROUPR module must be converted to DTFR format. For 

example, to produce neutron transport tables for 
235

92 U, MAT number 9228, from ENDF/B-

VII.0 [2], the basic scheme presented in Fig. 1 was utilized. To our surprise, several energy 

groups in the neutron transport table presented null values for the product of the average 

number of neutrons released per fission and the fission microscopic cross-section. As the 

problem occurred with the version 99.364 of NJOY system, released in 2011, a previous 

version, 99.336, released in 2010, was also tried without success. In time line, looking for a 

system version capable to produce the desired tables, version 99.00, released in 2000, was 

tried without success again. In all cases, the execution of all modules of the NJOY system 

terminated normally. 

 

 

2. TRYING TO UNDERSTAND THE PROBLEM 

 

To understand this problem, the number of NJOY system modules was reduced, as presented 

in Fig. 2, to restrict the location of the problem and to save computational time. 

 

Considering the scheme presented in Fig. 2, the main input specifications for each module are 

described as follows. For the RECONR module, the value of 0.5 % for the fractional 

reconstruction tolerance, “err”, was adopted. For the GROUPR module, the following options 

were selected: “lanl 30-group structure, ign = 3”, covering the range from 1.39E−04 eV to 

1.70E+07 eV, for the neutron group structure; “epri-cell lwr, iwt = 5” for the weighting 

function; legendre order, “lord = 0”; number of temperatures, “ntemp = 1, temp = 0.0 K”; and 

number of sigma zeroes, “nsigz = 1, sigz = 1.0E10 b”. For the DTFR module, the following 

options were chosen: film control, “ifilm = 2”; number of neutron tables desired, “nlmax = 1”; 
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number of neutron groups, “ng = 30”; position of total cross-section, “iptotl = 3”; position of 

in-group scattering cross-section, “ipingp = 4”; neutron table length desired, “itabl = 33”; and 

number of entries in edit table, “ned = 0”. 

 

Evaluated Nuclear data File 

(ENDF/B) 

⇓  

Linearization / reconstruction 
( )RECONR  

⇓  

Doppler Broadening 
( )BROADR  

⇓  

Cross-section generation in the unresolved resonance region 
( )UNRESR  

⇓  
Cross-section and transfer matrix generation in the thermal energy region 

)THERMR(  

⇓  

Multigroup nuclear data calculation 
( )GROUPR  

⇓  

Neutron transport table generation 
( )DTFR  

 

Figure 1. Main NJOY modules used for generating neutron transport tables. 
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Figure 2. Reduced number of NJOY modules used for generating neutron transport 

tables. 
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Figure 3 shows the average number of neutrons released per fission (NU) and the fission 

microscopic cross-section (SIGF) both generated by the GROUPR module and the product of 

the average number of neutrons released per fission and the fission microscopic cross-section 

(NUSIGF) generated by the DTFR module. As can be seen, although all individual values 

generated by GROUPR are different from zero, the product obtained by DTFR is equal to 

zero for energy groups 1 to 11, which correspond to the energy range from 1.39E−04 eV to 

3.35E+03 eV. 
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Figure 3. 
235

92 U thirty-energy-group nuclear data: average number of neutrons released 

per fission - NU - (solid line); fission microscopic cross-section - SIGF - (dotted line); 

and the product of the average number of neutrons released per fission and the fission 

microscopic cross-section - NUSIGF - (dashed-dotted line). 

 

Figure 4 shows the plots made directly by the VIEWR module with input data generated by 

the DTFR module. Please note that only values of NUSIGF greater than zero are plotted. 

 

As a first attempt to overcome the problem, the number of energy groups was reduced 

successively in the GROUPR module, keeping the energy boundaries fixed. It was observed 

that for seven energy groups the problem disappeared. 
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Figure 4. 
235

92 U thirty-energy-group nuclear data with “ned = 0”: absorption microscopic 

cross-section - ABSORP; product of the average number of neutrons released per fission 

and the fission microscopic cross-section - NUSIGF; total microscopic cross-section - 

TOTAL; and isotropic component of scattering matrix - L = 0 NEUT-NEUT TABLE. 

 

Figure 5 shows the same average nuclear data presented in Fig. 3 now for seven energy 

groups. As can be seen, the product of the average number of neutrons released per fission 

and the fission microscopic cross-section is consistent with the average number of neutrons 

released per fission and the fission microscopic cross-section for the entire energy range. This 

result indicates that the problem is related to the neutron group structure, input parameter 

“ign”. In addition, for this number of energy groups, the processing performed by the DTFR 

module was done correctly, at least for the product of the average number of neutrons 

released per fission and the fission microscopic cross-section. 

 

Reducing the number of energy groups overcomes the problem, but at the expense of having 

to change the group structure. Another attempt to address the problem was tried with the 

inclusion of one or more entries in the edit table. Several possibilities were tested in the input 

of the DTFR module and the only one that produced reasonably results was the addition of at 

least one entry in the edit table containing the special quantity steady-state fission spectrum, χ, 

MT number equal to 470. Figure 6, generated by VIEWR, presents the results obtained. 

Please note that the isotropic component of scattering matrix is not displayed. 
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Figure 5. 
235

92 U seven-energy-group nuclear data: average number of neutrons released 

per fission - NU - (solid line); fission microscopic cross-section - SIGF - (dotted line); 

and the product of the average number of neutrons released per fission and the fission 

microscopic cross-section - NUSIGF - (dashed-dotted line). 

 

 

3. FINAL COMMENTS 

 

Several energy groups of the neutron transport table presented null values for the product of 

the average number of neutrons released per fission and the fission microscopic cross-section 

generated with various versions of the NJOY system, including the most updated one. This 

problem does not allow the generated neutron transport table to be used by production codes. 

 

It was observed that reducing the number of energy groups overcomes the problem. It was 

also verified that with the inclusion of the steady-state fission spectrum in the neutron 

transport table the problem is fixed. 

 

It looks like this problem is not new and it needs to be solved. A revision of all procedures 

used by the GROUPR and the DTFR modules in the generation of neutron transport tables is 

recommended. It is also hoped that the NJOY system maintenance team will address this 

subject to definitively solve this important problem in the nuclear data processing field. 
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Figure 6. 
235

92 U thirty-energy-group nuclear data with “ned = 1”: steady-state fission 

spectrum - CHI; absorption microscopic cross-section - ABSORP; product of the 

average number of neutrons released per fission and the fission microscopic cross-

section - NUSIGF; and total microscopic cross-section - TOTAL. 
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