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The 
International Reactor Dosimetry File 

(IRDF-85) 
 

Assembled 
by 
 

D.E. Cullen 
and 

P.K. McLaughlin 
 

I. Introduction 
 
The 1985 version of the International Reactor Dosimetry File (IRDF-85) is composed of two 
different parts. The first part is made up of a collection of Dosimetry cross sections and the 
second part contains a collection of benchmark spectra. For ease of use in Dosimetry 
applications both cross sections and spectra are distributed in multigroup (as opposed to 
continuous energy) form. Each of these two parts is in the ENDF/B-V format (1) as a separate 
computer file. The multigroup structure is the SAND-II group structure which normally his 620 
groups extending up to 18 MeV. This structure has been extended to 640 groups by adding 20 
groups each 100 KeV wide between 18 and 20 MeV.  
 
II. Dosimetry Cross Sections  
 
The IRDF-85 Dosimetry cross section library contains the following data, 
  
(1.) The entire ENDF/B-V Dosimetry Library  (Mod. 2) as distributed by Brookhaven  
       National Laboratory (2). These data were converted to 640 group form at the Nuclear 
       Data Section. 
 
(2.) The entire ENDF/B-V gas production file as distributed by Brookhaven National 
       Laboratory. These data were converted to 640 groups form at the Nuclear Data Section. 
 
(3.) The reactions 19F(n, 2n) 24Mg(n, p), 31P(n, p), 29Cu(n, 2n), 64Zn(n, p), 90Zr(n, 2n) 93Nb(n, n') 
       and 103Rh(n, n'), supplied by Vonach (4). This data was converted to the ENDF/B-V format, (5) 

         which in turn was converted to 640 group form (6) at the Nuclear Data Section.  
 
(4.) The reaction 23Na(n, 2n) provided by Marcinkowski (7) This data was converted to the 
       ENDF/B-V format (5) and then converted to 640 group format (6) at the Nuclear Data Section. 
 
(5.) The reaction 241Am(n, f) as supplied by Patrick (8). This data was converted to the ENDF/B- 
       V format at Stuttgart (9) and then converted to 640 group form (6) at the Nuclear Data 
Section. 
 
(6.) ASTM and EUR standards displacement cross sections for Iron and ASTM standard damage 
       cross sections for Iron, Nickel and Chromium as provided by Zijp (10) in the form of 640 
       group cross sections. This data was converted to the ENDF/B-V format at the Nuclear Data 
       Section. 
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(7.) 58Ni and 59Ni cross section provided by F. Mann through W. Zijp (10). These data were 
       converted to 640 group form at the Nuclear Data Section. With the exception of the  
       241Am(n, f) 58Ni, 59Ni, and the displacement cross sections, all reactions have  
       accompanying uncertainty information. All of these data are presented in the standard 
       ENDF/B-V format (1). However, since ENDF/B-V does not have an MT (2) number 
       corresponding to displacement cross sections the convention was arbitrarily introduced to 
       define two new MT numbers (see: ref. 1 for a definition of MT numbers). 
 
       MT = 800- ASTM iron displacement 
               = 801- EUR iron displacement. 
 

See section V for a complete list of materials with dosimetry cross sections in the IRDF-
85 library and section VI for a complete list of reactions in IRDF-85. Spectra average 
cross sections are presented in section VII, comparison to 252Cf and 235U 
experimentally measured spectra averages are presented in section VIII and plots of all 
cross sections in section IX. 
 

III. Benchmark Spectra 
 
The IRDF-85 Benchmark Spectra library contains ten benchmark spectra including , 
 
(1.)    The NBS 252Cf spontaneous fission; the NBS 235U and ENDF/B-V 235U thermal 
          fission, the Intermediate-Energy Standard Neutron Field (ISNF), the Coupled Fast 
          Reactivity Measurement Facility (CFRMF), the 10 % Enriched Uranium Cylindrical 
          Critical Assembly (BIG-TEN) and the Coupled Thermal/Fast Uranium and Boron 
          Carbide Spherical Assembly (SIGMA-SIGMA) spectra, all of which were provided by 
          Eisenhauer (11) in 620 group (SAND-II) form. 
 
(2.)    The ORR and YAYOI spectra, which were provided by Greenwood (12) in 100 group form. 
 
(3.)    The Central Zone Flux of the NEACRP Benchmark Spectra provided by Goel (13) in 208 
          group form.  
 
           All spectra are presented without uncertainty information. 
 
All of these spectra were converted to the ENDF/B-V format at the Nuclear Data Section. In an 
attempt to simplify later processing and use of this data each spectrum is presented in the 
ENDF/B-V (1) format as section MF=3, MT=l of a separate material (MAT). The spectra are 
presented in the form of group averages (not group integrals). If for any application group 
integrals are required, each group average may be converted to a group integral over the same 
group by simply multiplying by the width of the group. 
 
See section VII for spectra averaged cross sections, section VIII for comparison to 
experimentally measured spectra averages and section X for plots of each spectra. For each 
spectra two plots are presented; first a plot using log-log scaling (which is convenient for 
checking and seeing general trends in the spectra), and next a plot using log-linear scaling 
(which is convenient for use in visualizing which energy ranges are important for each 
spectrum). 
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VII. Spectra Averaged 
Cross Sections 

 
 

In the following Table of Spectra Averaged Cross Sections the number of groups indicated for 
each reaction or spectrum is the number of groups in which the reaction or spectrum is non-zero. 
The threshold energy listed for each reaction is the lower energy boundary of the first group 
within which the cross section is non-zero, and as such is the effective threshold in the 620 group 
(SAND-II) representation. Similarly the energy range of each spectrum is the energy range over 
which the spectrum is non-zero. These conventions were used in an attempt to indicate the 
effective number of groups and energy ranges for each reaction and spectrum. 
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VIII. Comparison 

to 
Experimental 
Measurements 

 
 

This section presents comparisons between 235Cf and 235U experimentally measured spectra 
averages and the calculated spectra averages presented in the preceding section. These results are 
presented in a format similar to that of the preceding section, with one line for each reaction in 
the IRDF-82 library and where available the comparisons to experimental values the numbers in 
parentheses following the experimental values refer to the following references: 
 
[11. DEZSOE, !., and CSIKAI, J., Proc. Kiev Conf. on Neutron Phys., (1977) 32. 
 
[2] MANNRART, W., Private Communication, P.T.B., Braunschweig, (1980). 
 
[3] KOBAYASHI, K. , and KIMURA, I. , NEANDC(J)61, (1979) 81. 
 
[41 KOBAYASHI, K., and KIMURA, I., lNEANDC(J)~7, (IQ80) 42-43. 
 
[5] WINKLER, G., et al., Nuc. Sci. and Eng. ~, (1981) 415. 
 
[6] DEZSOE, ~., and CSlKAI, J., Proc. VlIth Symposium on Interactions of Fast Neutrons, 
      Gaussig, (1977). 
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IX. Plots 
of 

Cross Sections 
 

In this section plots are presented in the order in .which they appear in the ENDF/B format; that 
is they are in MAT number, as opposed to ZA, order. The MAT number assigned to each 
material may be determined by consulting section V in which there is a ZA ordered list of 
materials with their associated MAT numbers. 
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X. Plots 
of 

Benchmark Spectra 
 
 

In the following section the benchmark spectra are presented in normalized form (normalized to 
unity when integrated over energy between 10-4 ev and 20 MeV). The spectra are presented as 
flux per unit MeV vs. MeV (note, this is not flux per unit lethargy). 
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