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Abstract

The MENDL (1) and WIND 2] transmutation libraries have been transformed
to the ENDF6-format. A drawback of the original form of these libraries was
that they were not processable due to an alternative method to store the resid-
ual production cross sections. The new representation of the data is outlined.
The transformed library has been checked with the ENDF6 preprocessing
tools CHECKR, FIZCON and PSYCHE. In the process of transformation,
several errors have been corrected.

This report has also been published as an NEA document.




I. INTRODUCTION

The Medium Energy Nuclear Data Library, MENDL [1], contains residual production
cross sections for neutrons with energies up to 100 MeV incident on stable and unstable nu-
clei. In total, 57,000 threshold reactions are included for elements ranging from Aluminium
to Polonium. MENDL has been created by Shubin, Lunev, Konobeyev and Dityuk. The
Waste Incineration Nuclear Data library, WIND [2], contains fission and residual produc-
tion cross sections for neutrons up to 100 MeV for Uranium, Neptunium and Plutonium
isotopes. WIND is made by Konobeyev, Korovin, Preslavtsev, Plyaskin and Stankovsky.
Both libraries, are important for activation studies on Accelerator-Driven Systems. They
serve as a good starting point for extension of the present activation libraries to higher
energies, as requested by the applied community.

A drawback of these libraries, in their original format, is that they are not represented
in the commonly used ENDF6-format. A huge extension of the ENDF6-format is employed
in the original version of WIND and MENDL (see Appendix A) and it is not probable that
the connection with applied calculations can be achieved with a processing code like NJOY.
The importance of these data calls for a transformation to a representation in which they
can be applied.

The ENDF6-representation of the data is as proposed in a NEA report [3]. The library
has been checked with the ENDF6 preprocessing tools CHECKR, FIZCON and PSYCHE

[4].

I1I. DATA TRANSFORMATION
A. The original file

In appendix A, the original MENDL-file for Fe-56 is given. In the MENDL formalism
detailed reaction paths, such as (n,2n), (n,3n), etc., as specified in the ENDF6-format, have
been retained as much as possible. For production of other nuclides, vacant MT-numbers
have been used to store the residual prodiuction cross section. At the same time, reaction
paths are lumped to obtain the same residual nucleus.

B. The new file

In the new file, see appendix B, all information is stored in MT5 of MF3 and MF6.
We have constructed a total reaction cross section Gjeaction Dy adding all partial residual
production cross sections of the original MENDL-2 evaluation and have stored the results in
MF3/MT5. The yields Y(Z, A) of each produced residual nucleus are given in MF6/MT5.
These can be multiplied with MF3/MT5 to obtain the (original) residual production cross
sections o(Z, A):

U(Z: A) = Y(Z) A) * Oreaction (2.1)

We have used a boundary condition for inclusion of a residual nucleus in the new file: If,
for a certain residual nuclide, the highest production cross section of the whole energy grid
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is smaller than 1.107'%, the corresponding subsection in MF6/MT5 is not included in the
present file. This automatically limits the total number of residual nuclides {subsections) to a
maximum of 100, which is the ENDF6-limit. Also accuracy problems in the (pre-)processing
are avoided.

For the actinides in the WIND library, the method is the same. The only extra addition
is MF3/MT18, where the fission cross sections are stored. With regard to the physics in the
MENDL and WIND libraries, we stress again that we have created reaction cross sections
by adding all partial cross sections, i.e. they do not originate from an independent source.

II1. ERRORS

In the process of transforming the libraries, we have found several errors in the original
MENDL. We will list them here so that such errors can be prevented in future work.

- The number of energy points did not correspond with the actual number of energies
given in the table. This occurred for:

— Fe-53, MT103 and MT175.

— Fe-56, MT175.
— Ni-56, MT103 and MT175.

- Br-82: the maximum energy runs to 74 MeV instead of 100 MeV.

- For several nuclides the energy order is wrong. The first case where this occurs is
Al-27, MT177 (Na-22 production).

Apart from the case of Br-82 (all sections still run to 74 MeV), these errors have been
corrected in the new version.

IV. CHECKING

The new MENDL and WIND libraries have been checked with CHECKR, FIZCON
and PSYCHE. In Appendix C, the employed input files are given. Apart from expected
comments from these codes (such as the omission of MF2 and MF4) no errors have been
detected.

V. CONCLUSION

The MENDL and WIND libraries have been transformed to ENDF6-format and have
been checked with ENDF$ utility codes. The new libraries are available at the NEA Data
Bank. The size is 52.3 Mb (MENDL) and 0.8 Mb (WIND), respectively. A possible next
step is to combine these data with low-energy (i.e. < 20 MeV) activation libraries such as
ECNAF [5]. This would require a transformation from the data of ECNAF to the format
as described in this paper, using MF$ for isomeric branching.
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APPENDIX A: ORIGINAL MENDL-FILE FOR FE-56
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.9000E+07
.2000E+07
.5000E+07
.8000E+07
.4000E+07
.0000E+0Q7
.6000E+07
. 2000E+07
.8000E+07
.4000E+07
.0000E+07
.B8000E+07

. 2000E+07
.5000E+07
.8000E+07
. 1000E+07
.4000E+07
. TO00E+07
.0000E+07
.3000E+07
.6000E+07
.0000E+07
.6000E+07
.2000E+07
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.6700E-02
.3900E-01
.1700E-01
.6600E-01
.2200E-01
.2200E-01
.3800E-01
.9100E-01
.1000E-01
.6900E-01
.4700E-01
.3400E-01
.2200E-01
.0900E-01
.4100E-02
.4610E-02
.8660E-02
.2700E-02
.3230E-02
.6000E-02
.5400E-02
.1300E-02

.5700E-03
.8600E-01
.2300E-01
.3000E-01
.0700E~01
.5780E-01
.2200E-01
.7300E-01
.4700E-01
.1700E-01
.1300E-02
.8400E-02
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. 2500E+07
.4000E+07
.6000E+07
. 9000E+07
.2000E+07
.5000E+07
.8000E+07
.100CE+07
.4000E+07
. 7000E+07
.0000E+07
.3000E+07
.6000E+Q7
.0000E+Q7
.6000E+07
.2000E+07
.8000E+07
.4000E+07
.0000E+Q7
.B000E+O7
. 2000E+Q7
.8000E+Q7

.3000E+07
.6000E+07
.9000E+07
.2000E+07
.5000E+07
.8000E+07
.1000E+07
.4000E+07
.7000E+07
.2000E+07
.8000CE+07
.4000E+07
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12656
2656
2656

02666

672656
2666

.9800E-012656
.8100E-012656
.B600E-012656
.b600E-012656
.9100E-012666
.2100E-0126566
.7100E-012656
.Bb700E-0126566
.9400E-012656
.6000E-012666
.4200E-012666
.3000E-012656
.1500E-012656
.0300E-012656
.0000E~-022656
. 2630E-022656
.6670E-022656
.0500E-022656
.9600E-022656
.4600E-022656
.4300E-022656
.9900E-022656

2656
2656
02656
54265686
2656

.3400E-022656
.5200E-012656
.2800E-012656
.2100E-012656
.9060E-012656
.4140E-012656
.0567E-0126566
.6400E-0126566
.3400E-012656
.0700E-012656
.0700E-022656
.4800E-022656
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16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
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222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
2562
253
254
255
256
257
258
259
260
261
262
263
264
265
266



