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ABSTRACT H. FEATURES OF ENDF/B-VI 

Version VI of the Evaluated Nuclear Data File 
(ENDF/B-VI) was released in 1990. For ENDF/B-VI 
major emphasis was placed on standards, isotopic evalua
tions, energy balance, unproved resonance region represen
tations, and improvement of neutronics files for important 
actinides. Data testing proceeds at a pace much slower than 
previous versions but more results are now being accumu
lated. Two revisions have been released to date and a third 
is planned after the next meeting of the Cross Section 
Evaluation Working Group (CSEWG), currently planned 
for October 1994. 
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I. INTRODUCTION 

Version VI of the United States Evaluated Nuclear 
Data Library, ENDF/B-VI, was released in 1989 and 
1990. It had the distinction of being free of restrictions on 
dissemination.1 The primary sponsorship of CSEWG 
changed for the production of ENDF/B-VI and less 
resources were available for its preparation. As a result, 
the data testing effort has lagged rather than led the release 
of ENDF/B-VI, and such efforts are still being pursued. 

There have been three releases to date. The initial 
release was followed by Rev. 1 in 1992 and Rev. 2 in 
1993. This paper will list the features of ENDF/B-VI, 
summarize the Revisions to date, discuss the data testing 
results, make a critical assessment, and summarize goals 
for new Revisions. 

The features were enumerated by Dunford* at the 
previous international nuclear data conference. Consider
able effort was expended in providing a simultaneous 
evaluation of standard reaction cross sections to obtain a 
self-consistent set. There were significant format changes 
to improve the physics content of the data. Also connected 
to improving the physics content was the idea of providing 
evaluations for isotopes rather than elements. There was 
emphasis on improving the file for higher energy applica
tions, e.g., fusion. Finally, unlike its predecessor, 
ENDF/B-VI is not restricted in its dissemination outside 
the United States. 

International requirements influenced the "ENDF-6" 
format, as the major international files have adopted it for 
their evaluations and provide input on its use and exten
sion. It is very flexible and can treat a wide and more 
extensive data description. Both the target and incident 
particle are now specified in File 1. The Sublibrary concept 
is utilized whereby all evaluations with a common incident 
particle are grouped together. The Reich-Moore formalism 
is used for resonance region description for a significant 
number of major evaluations. New File 6 formats allow a 
better physical description of secondary particle energy-
angle distributions. Covariance formats were extended to 
allow better specifications for resonance parameters and 
secondary distributions. Finally, formats for photon 
interaction data were expanded to include more processes 
to provide more detailed information for photon-electron 
cascade. 

HI. SUMMARY OF ENDF/B-VI 
RELEASES 

New thermal scattering law data file; new photon- interac
tion library. 
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Rev. 1 (ENDF/B-VL1) (Summer-Fall, 1991) 
Major Updates or New Evaluations: 1 , 2H, 3He, 6 , 7Li, 'Be, 
'*"B, C, , 4- , JN, 1 60, 1 9F, V, so^Cr, "Mn, ^ ^ ^ e , ^Co, 
5 M 2 , 6 4 N i > «B,«SSC u > 8 9 ^ N b > j ^ U S ^ l « H o > l S S . . 8 7 R e > 1 9 7 A u > 

^ 206-208pb > 2 0 9 ^ 2 3 5 ^ 2 3 ^ ^ 2 3 7 ^ 2 3 9 - 2 4 ^ 2 4 1 , 2 4 3 ^ 2 4 9 ^ 

2 4 9 C f 

Others: 105-107Pa, , 3 4Cs, , 3 W 3 7 Ba, , 4 7Nd, l 47Pm, 147>I5ISm, 
"'-'«Eu, 16S'167Er, 2 WNp, Decay-Data Library, Thermal 
Scattering-Law Data, Charged-Particle Data 

Rev. 2 (ENDF/B-VI.2) (Summer, 1993) 
Major Updates or New Evaluations: U N, ^Sc, ^Co, 
°.«Cu, 1 2 7I, ^U , 2 3 9Pu 

Others: "Ge, 1 0 1' i a 2Ru, «*"B.«<ui2.iM.u«ed, 143- ,45Nd, 
i5o,i52Sm> 174,176.18̂ ^ T h e n ^ Scattering-Law Data, 
Fission-Product Yields, High-Energy Library 

Pending New Release: M 1Pu (resonance region), Cd 
isotopes, Zr isotopes, Si isotopes (complete new evalua
tions) 

IV. DATA TESTING OF ENDF/B-VI 

Preliminary ENDF/B-VI data were released in late 
summer 1989, and the official release of ENDF/B-VI 
occurred in December 1989. At that time virtually no 
integral data testing results were available to assess the 
performance of the new file. This represented a distinct 
change relative to the release of earlier versions (ENDF/B-
m, -IV, and -V), which had received the "blessing" of 
data testing based on their performance in integral tests. 
There were several justifications for the decision not to 
hold up the release of Version VI data for data testing 
results: in some evaluations the revisions were smaller 
(i.e., were convergent); in several cases (e.g., for the 
structural materials), the changes to the new evaluations 
were significant, but thought certain to improve their 
physics performance; it appeared "timely" for the open 
release of ENDF/B-VI with the open release of the new 
JEF and JENDL files; perhaps more importantly, process
ing codes were at that time unable to handle all of the 
significant changes between ENDF/B Version 5 and 6 
formats; and finally there was little or no funding support 
for the integral testing. As a result, data testing results 
have been very limited in scope and very slow in arrival. 

In the five years which have elapsed since the release 
of ENDF/B-VI, there has very slowly evolved a rather 
limited set of data testing results based on ENDF/B-VI. 
The results, though more limited than with the previous 
versions of ENDF/B, do span the areas of thermal reac
tors, fast reactors, shielding, decay heat and dosimetry. 

Before reviewing some of these data testing results one 
other distinction of the data testing of Version VI data 
compared with that of prior versions may be noted. The 
data testing results with ENDF/B-VI are available from the 
international community. Results with ENDF/B-VI have 
been obtained in Europe, Japan, China, Russia, Australia, 
as well as the U.S. This is a result of the open distribution 
of the ENDF/B-VI files. It appears the proceedings of this 
International Conference on Nuclear Data for Science and 
Technology will contain at least 15 papers which include 
data testing results obtained with ENDF/B-VI. Although 
specific results are neither extracted nor repeated for this 
discussion a few references to these papers will be included 
for convenience to the reader. 

In the area of shielding data testing several of the 
ORNL Broomstick measurements, including iron, oxygen, 
nitrogen, and sodium, have now been analyzed with 
Version VI data. For each of these, the results are very 
similar to the Version V results and generally indicate 
adequate total cross section data for these materials. The 
Version VI oxygen data produce some slightly more 
discrepant values at higher energies (especially above 6 
MeV), whereas the Version VI nitrogen data display 
significant discrepancies (as did Version V) in the valleys 
of the spectrum at 1.5 and 3.5 MeV.2 The Version VT data 
for iron show dramatic improvements in LWR pressure 
vessel dosimetry analysis. Significant differences in the 
calculated neutron flux in the reactor cavity are caused by 
the new iron data.3 Preliminary results for the LMR Radial 
Shield Benchmark from the US-Japan JASPER Program 
Radial Shield Experiment also indicate dramatic improve
ments in C/E values (for flux) using Version VI data for 
iron and boron-11.2 

In the area of thermal reactor data testing, much of the 
Version VI results are somewhat close to the Version V 
results, although some of the Version VI results appear 
somewhat poorer. Specifically, the Version VI eigenvalues 
for low leakage U-235/water criticals are underestimated 
by ~0.5% delta-k (whereas Version V values are close to 
unity).*6 This appears to be due to the U-235 thermal data 
which is less reactive in Version VI. Furthermore, Version 
VI data testing results have a trend of increasing 
eigenvalues for U-235/water criticals with increasing 
epithermal fission fraction, suggesting the U-235 resonance 
evaluation may be too reactive. There is a proposal within 
CSEWG to modify the Version VI U-235 evaluation.7 The 
rho-28 parameter (ratio of epithermal-to-thermal U-238 
captures) is only slightly improved with Version VI 
(relative to Version V) and is still overestimated (by 
-2%). 

In the area of fast reactor data testing performance of 
the Version VI data (relative to Version V) is also some-



what mixed.44 Eigenvalues for the LANL critical assem
blies are changed very little (with ENDF/B-VI) and are 
generally good. These results tend to be somewhat larger 
for the reflected assemblies than for the bare assemblies. 
The very high value for FLATTOP-23 is unchanged from 
Version V (U-233 was not changed for Version VI). For 
the ZPR (LMR-type) assemblies, the eigenvalues for both 
U-235 and Pu-239 fuel appear to be overpredicted. The 
overprediction of capture in U-238 relative to fission in 
U-235 (or Pu-239) is reduced by 4% (or 2%, respectively). 
The threshold fission ratios tend to be underpredicted (by 
2-3%), particularly in the harder spectra. 

In summary, it has been found that performance of 
ENDF/B-VI (relative to Version V) offers improvements 
in some areas, while worsening in others. 

V. CRITICAL ASSESSMENT OF 
ENDF/B-VI 

The 98 updated or new evaluations represent only 30% 
of the materials in the file (total=322). Neglected materials 
include fission products and higher actinides, which can be 
important in some applications, e. g.-, waste management 
studies. 

Of the new evaluations, several were for minor 
materials and several important ones were not updated at 
all (e. g., VM, a 2Th, m«3»rj f **np, **™Pu). Addition
ally, some 30 evaluations are only relatively minor updates 
(e. g., resonance parameters for fission products, ^'Np, 
etc.). 

Some 15 evaluations have no transport cross sections 
at all, including Ne, Zn, Ge, Tm, Ir, Pt, and Hg. Some 50 
nuclides contain no photon production data at all. 

Several serious problems were discovered in evaluating 
data for ENDF/B-VI, e. g., discrepancy among measure
ments of 239Pu(n,f) data at higher energies with recent 
WNR data. Systematic discrepancies in calculations of 
^^-reflected fast criticals suggest a ^^(n.n') problem. 

Very few evaluations go to energies higher than an 
incident neutron energy of 20 MeV, and we are only 
beginning to get charged particle data into ENDF/B files. 
There are no photonuclear data in ENDF/B-VI. 

Covariance data are still missing for many materials in 
the file, including many of the new evaluations. 

VI. GOALS FOR NEW RELEASES OF 
ENDF/B-VI 

There are no current plans for a complete new version 
of ENDF/B unless significant new funding sources are 
located. There will be new Revisions periodically. Included 
in the current goals for these releases is the extension of a 
selected list of evaluations to energies of 40 MeV or 
higher. Other goals include a systematic effort to improve 
evaluations for fission-product cross-sections and for large 
activation data files, to extend proton induced evaluated 
data libraries to higher energies and develop photon-
induced nuclear data libraries, and to provide new evalua
tions for major target nuclei, such as "Al, ^U, Zn-
isotopes, etc. 
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