A-12887 LA-128F% 77

REPRODUCTION

CIC-14 REPORT COLLECTION 56 : 3
COPY =

MCNP™ ENDF/B-VI Validation:
Infinite Media Comparisons of
ENDF/B-VI and ENDF/B-V

LI

Il

3 9338 00287 1878

Los Alamos

NATIONAL LABORATORY

Los Alamos National Laboratory is operated by the University of California
for the United States Department of Energy under contract W-7405-ENG-36.




Edited by Patricia W. Mendius, Group CIC-1
Prepared by M. Ann Nagy, Group X-6

An Affirmative Action/Equal Opportunity Employer

This report was prepared as an account of work sponsored by an agency of the

United States Governinent. Neither The Regents of the University of California, the

United States Governinent nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement, recommendation, or favoring by The Regents
of the University of California, the United States Government, or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of The Regents of
the University of California, the United States Government, or any agency thereof.




i

i

002

il

MOS

LOS ALA!

il

3 9338

|

Infinite Media Comparisons of
ENDEF/B-VI and ENDF/B-V

John D. Court
John S. Hendricks
Stephanie C. Frankle

NATIONAL LABORATORY
Los Alamos, New Mexico 87545

MCNP™ ENDF/B-VI Validation:

LA-12887

Uuc-700
Issued: December 1994



ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov


ERRATA


Errata for this report begins with  image four.




ERRATA

LA--12887: MCNP™ ENDF/B-VI Validation
Infinite Media Comparisons of ENDF/B-VI and ENDF/B-V

and

LA--12891: ENDF/B-VI Data for MCNP

{ CORRECTIONS ARE INDICATED BY A *}



Table 1. The MCNP ENDF60 Library

Material ZAID Filename Evaluation Release Type Photon
H 1001.60c  h1001 LANL 6.1° New® Yes®
’H 1002.60c  d1002 LANL, AWRE - New -
°H 1003.60c  t1003 LANL - - No
*He 2003.60c  he2003 LANL 6.1 New No
“He 2004.60c  he2004 LANL - - No
oL 3006.60c  1i3006 LANL 6.1 New -
Li 3007.60c  1i3007 LANL - New -
°Be 4009.60c  be4009 LLNL - New -
B 5010.60c  b5010 LANL 6.1 New -
g 5011.60c b5011 LANL - New -
C 6000.60c  ¢6000 ORNL 6.1 New -
N 7014.60c n7014 LANL LANL New -
BN 7015.60c n7015 LANL - New -
0 8016.60c 08016 LANL - New -
0 8017.60c 08017 BNL - - No
PF 9019.60c  f9019 ORNL - New -
ZNa 11023.60c nall023 ORNL 6.1 - -
Mg 12000.60c mg12000 ORNL - - -
2TA| 13027.60c al13027 LANL - - -
Si 14000.60c si14000 ORNL - - -
ip 15031.60c p15031 LLNL - - -
S 16000.60c s16000 BNL - - -
s 16032.60c s16032 LLNL - - -
Cl 17000.60c cl17000 GGA - - -
K 19000.60c k19000 GGA - - -
Ca 20000.60c ca20000 ORNL - New* -
Sc 21045.60c sc21045 BNL 6.2 New* -
Ti 22000.60c ti22000 BRC, ANL - - -
\Y 23000.60c v23000 ANL, LLNL, + - New -
oCr 24050.60c cr24050 ORNL 6.1 New -

& All releases are release 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed.

¢ All nuclides have photon production, unless otherwise noted.

All types are translations from ENDF/B-V Release 0, unless otherwise noted.



Table 1 (cont.) The MCNP ENDF60 Library

Material ZAID Filename Evaluation Release Type Photon
2Cr 24052.60c cr24052 ORNL 6.1 New -
=Cr 24053.60c cr24053 ORNL 6.1 New -
S4Cr 24054.60c cr24054 ORNL 6.1 New -
*Mn 25055.60c mn25055 ORNL - New -
>Fe 26054.60c fe26054 ORNL 6.1 New -
*Fe 26056.60c fe26056 ORNL 6.1 New -
*Fe 26057.60c fe26057 ORNL 6.1 New -

i =12 26058.60c fe26058 ORNL 6.1 New -
*Co 27059.60c 027059 ANL 6.2 New -
BNj 28058.60c ni28058 ORNL 6.1 New -
BONj 28060.60c ni28060 ORNL 6.1 New -
OINj 28061.60c ni28061 ORNL 6.1 New -
62N 28062.60c ni28062 ORNL 6.1 New -
5N 28064.60c ni28062 ORNL 6.1 New -
8Cu 29063.60c cu29063 ORNL 6.2 New -
SCu 29065.60c cu29065 ORNL 6.2 New -
Ga 31000.60c ga31000 LLNL, LANL - - -
8y 39089.60c y39089 ANL, LLNL - New* -
Zr 40000.60c  zr40000 SAl, BNL 6.1 - No
SNb 41093.60c nb41093 ANL, LLNL 6.1 New -
Mo 42000.60c mo42000 LLNL, HEDL - - -
®Tc 43099.60c tc43099 HEDL, BAW - - No
107Ag 47107.60c ag47107 BNL, HEDL - New* No
109Ag 47109.60c ag47109 BNL, HEDL - New* No
In 49000.60c  in49000 ANL - New -
121] 53127.60c 153127 HEDL, RCN LANL New* -
129 53129.60c 53129 HEDL, RCN - - No
133Cs 55133.60c ¢s55133 HEDL, BNL, + - - No
134Cs 55134.60c c¢s55134 ORNL, HEDL - New No
135Cs 55135.60c c¢s55135 HEDL - - No
13¢Cg 55136.60c €s55136 HEDL - - No
137Cs 55137.60c ¢s55137 HEDL - - No

& All releases are release 6.0 of ENDF/B-VI unless otherwise noted. LANL

indicates modifications were performed.

¢ All nuclides have photon production, unless otherwise noted.

All types are translations from ENDF/B-V Release 0, unless otherwise noted.



Table 1 (cont.) The MCNP ENDF60 Library

Material ZAID Filename Evaluation Release Type Photon
138Bg 56138.60c ba56138 ORNL, HEDL - - -
BlEy 63151.60c eu63151 LANL - New -
188y 63153.60c eu63153 LANL - New -
1%2Gd 64152.60c gd64152 BNL - - No
Gd 64154.60c gd64154 BNL - - No
1%Gd 64155.60c gd64155 BNL - - No
1%8Gd 64156.60c gd64156 BNL - - No
157Gd 64157.60c gd64157 BNL - - No
1%8Gd 64158.60c gd64158 BNL - - No
180Gd 64160.60c gd64160 BNL - - No
185Ho 67165.60c ho67165 LANL - New -
Hf 72000.60c hf72000 SAI - - No
18T 73181.60c ta73181 LLNL - - -
182Ta 73182.60c ta73182 Al - - No
182y 74182.60c w74182 LANL, ANL, + - New* -
183wy 74183.60c w74183 LANL, ANL, + - New* -
184w 74184.60c w74184 LANL, ANL, + - New* -
186\ 74186.60c w74186 LANL, ANL, + - New* -
1%5Re 75185.60c re75185 ORNL, LANL - New No
1¥Re 75187.60c re75187 ORNL, LANL - New No
97Au 79197.60c au79197 LANL 6.1 New -
206pp 82206.60c ph82206 ORNL - New -
27pp 82207.60c pb82207 ORNL 6.1 New -
208ppy 82208.60c ph82208 ORNL - New -
209 83209.60c biB3209 ANL - New -
Z0Th 90230.60c th90230 HEDL - - No
32T 90232.60c th90232 BNL, ANL, + - - -
Blpg 91231.60c pa91231 HEDL - - No
=2y 92232.60c u92232 HEDL - - No
33y 92233.60c u92233 LANL, ORNL - - -
=4y 92234.60c u92234 BNL, GGA - - No

& All releases are release 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed.

All types are translations from ENDF/B-V Release 0, unless otherwise noted.
¢ All nuclides have photon production, unless otherwise noted.



Table 1 (cont.) The MCNP ENDF60 Library

Material ZAID Filename Evaluation Release Type Photon
=5y 92235.60c u92235 ORNL, LANL 6.2* New -
ey 92236.60c u92236 HEDL - New No
8y 92238.60c u92238 ORNL, LANL, + 6.2 New -
Z'Np 93237.60c np93237 LANL 6.1 New -
ZBNp? 93238.60c np93238 SRL 6.2* New No
Np 93239.60c np93239 ORNL - New No
Zepy 94236.60c pu94236 HEDL, SRL - -* No
Py 94237.60c pu94237 HEDL - -* No
28py 94238.60c pu94238 HEDL, Al, + - - No
Zo%py 94239.60c pu94239 LANL 6.2 New -
240py 94240.60c  pu94240 ORNL 6.2* New -
21py 94241.60c pu94241 ORNL 6.1 New -
242py 94242.60c pu94242 HEDL, SRL, + - - -
243py 94243.60c  pu94243 BNL, SRL, + 6.2* - -
244py 94244.60c pu94244 HEDL, SRL - - No
1AM 95241.60c am95241 CNDC LANL New -
22pAmd 95242.60c am95242 SRL 6.1 - No
23Am 95243.60c am95243 ORNL, HEDL, + - New -
21Cm 96241.60c cm96241 HEDL - - No
22Cm 96242.60c cm96242 HEDL, SRL, + - - -
23Cm 96243.60c cm96243 HEDL, SRL, + - - -
24Cm 96244.60c cm96244 HEDL, SRL, + - - -
25Cm 96245.60c cm96245 SRL, LLNL 6.2 - -
25Cm 96246.60c cm96246 BNL, SRL, + 6.2 - -
2Cm 96247.60c cm96247 BNL, SRL, + 6.2 - -
28Cm 96248.60c cm96248 HEDL, SRL, + - - -
249K 97249.60c bk97249 CNDC - New No
29¢f 98249.60c ¢f98249 CNDC LANL New No
e 98250.60c ¢f98250 BNL, SRL, + 6.2 - -
BIct 98251.60c ¢f98251 BNL, SRL, + 6.2 - -
»2Cf 98252.60c ¢f98252 BNL, SRL, + 6.2* - -

& All releases are release 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed.

All types are translations from ENDF/B-V Release 0, unless otherwise noted.
¢ All nuclides have photon production, unless otherwise noted.
These data files are not recommended for use due to the evaluations being

incomplete, and are currently being removed from distribution. Additionally,
95242.60c represents the ground state of ?*Am, not the metastable state.
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ABSTRACT

Infinite media calculations have been performed to val-
idate the new MCNP ENDF/B-VI Library, ENDF60. All
124 nuclides have neutron flux and heating tallies com-
pared against ENDF/B-V, as well as the MCNP Recom-
mended Data Sets when these were not ENDF/B-V. For
nuclides with photon production, photon flux and heat-
ing tallies have also been compared. All significant differ-
ences between the new ENDF60 results and those obtained
with other data sets are discussed. This report provides a
method for data comparison so that a better decision can
be made as to the best data set to be used for a particular
problem.
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I. INTRODUCTION

Although ENDF/B-VI has been available for approximately four years,] with Release 2
issued in June of 1993, the ability to utilize this data set is only now available for MCNP.
The new ENDF/B-VI evaluations could not be utilized to their full extent until the release of
MCNP4A in October 1993, which included new sampling schemes for the new ENDF/B-VI
representations of angular scattering.2 The ENDF/B-VI library for MCNP has been released
as the ENDF60 library34 and is identified by the .60c designation.

The ENDF60 data library was processed from the ENDF/B-VI evaluations using the
NJOY coded by the Nuclear Theory and Applications Group (T-2) at Los Alamos National
Laboratory (LANL). Approximately 52% of the data are translations from ENDF/B-V to
ENDF/B-VI, which should be only slightly different due to modifications in the NJOY code.
The remaining 48% are new evaluations which have sometimes changed significantly.

In order to release the ENDF60 library in a timely fashion, the testing and validation
phase was radically changed from that used in the past. The average size of each nuclide
file in the ENDF60 library is 1.5 Mbytes with the largest being 8.1 Mbytes. Due to the
enormous size of the individual data files for each nuclide, the former manual checking
methods used in validating the MCNP ENDF/B-V libraries were not possible. Therefore, a
new set of quality assurance tests was established for NJOY by T-2. In addition to these
tests, the Radiation Transport Group (X-6) subjected the data to a number of customized
checks and experimental benchmark comparisons. The customized checks included a detailed
photon production assessment,6 the infinite medium comparisons described in this report,
and experimental benchmarks including criticality,? iron benchmarks,! and Livermore Pulsed
Spheres.8 _

We report here a series of infinite media calculations that were undertaken for each nuclide
in the ENDF60 library. Each nuclide was compared to the corresponding ENDF/B-V nuclide
and/or the MCNP Recommended Data Set, and the differences were fully explored.

II. THE ENDF60 LIBRARY

The organizational structure of the ENDF60 data library has been modified from that of
previous libraries. The library now consists of an individual data file for each nuclide. Table
I provides a synopsis of the ENDF60 data library including the ZAID, corresponding file
name, where the ENDF/B-VI evaluation was performed, the evaluation’s revision number,
and the availability of photon production. The type of evaluation, whether new or translated,
is also indicated.

Of the 124 nuclides in the ENDF60 library, 31 have not been generally available to MCNP
users until now. These previously unavaijlable data are listed in Table II. Four of these are
new evaluations which were unavailable until ENDF/B-VI. Ten newly available nuclides are
translations of ENDF/B-V data that have not been available previously in the MCNP data
libraries. These 14 nuclides are listed in Table II under “No Previous Evaluation” as au-
thorized versions have never been available for use with MCNP. Seventeen more nuclides
are now available for which there were no previous MCNP Recommended Evaluations and
were generally not distributed. These nuclides are listed under “No Previous MCNP Recom-
mended Evaluations” and include 4 new ENDF/B-VI evaluations and 13 translations from
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ENDF/B-V. The previous evaluations for these nuclides were mostly from obsolete sources
and were only available locally at LANL and to some X-6 customers.

III. INFINITE MEDIA PROBLEM SETUP

The infinite media calculations consisted of a 20-MeV neutron source in a psuedo-infinite
media (a sphere of 100 meter radius) of the nuclide. For light materials, this was sufficient
to downscatter throughout the entire energy range. As materials got heavier, the source
was modified so that for the heaviest elements, the source spanned the entire energy range
so as to sample collisions over the entire energy range. The neutron flux and heating were
then tallied along with the induced photon flux and heating, and coplots were made against
the ENDF/B-V and/or the MCNP Recommended Library. Each coplot is presented here so

that the user can determine the best data set to be used for a particular problem.

IV. RESULTS

Figures 1 through 364 contain the plots for the 124 evaluations contained in ENDF60.
For each nuclide there are plots for the neutron flux and the neutron heating. The units for
the flux tallies are 1/cm?, and the units for the heating tallies are MeV/gm. If the nuclide
has photon production, then the photon flux and photon heating are also plotted.

In the figures, the ENDF60 library is referenced by “ENDF/B-6.” The MCNP Recom-
mended Library is referenced as “T-2” if it is an evaluation by the LANL Nuclear Theory and
Applications Group (T-2) and “ENDF/B-5" if it is an ENDF/B-V based data set. There are
some instances where an evaluation was available, but was not contained in the MCNP Rec-
ommended Library. In these instances, ENDF/B-VI was coplotted against the best available
evaluation. Some of these evaluations are from the Lawrence Livermore National Laboratory
Evaluated Nuclear Data Library (ENDL). These are labeled as “ENDL-85” or “ENDL-90"
depending upon which version was used.

In several cases, the neutron heating tallies are greater at lower energies. The larger
ENDF/B-VI heating at lower energies results from the improved NJOY ability to include
nucleus recoil effects and is evident in many nuclides. A number of examples are listed in
Table 1I1. i

Two of these translated evaluations, Cl and K, show significant changes in neutron heating
due to the improvements in NJOY and are illustrated in Figs. 86 and 90, respectively.

Several evaluations now include photon production which caused a large decrease in the
neutron heating tallies. When no photon production is available, all energy is deposited as
neutron heating. Nuclides where the neutron heating is lower because photon production has
been added are !B, 4°Sc, #9Y, 197 Ay, and 23"Np, Figs. 32, 98, 138, 236, and 274, respectively.
Photon production was also added to ?*U (Fig. 258), but the neutron heating decrease is
small because photon heating is very small compared to the fission heating. There are other
evaluations (such as ENDL-85) which include photon production where ENDF/B-VI does

not. For these, the ENDF60 neutron heating tallies are greater as shown in Fig. 350 for
2498




TABLE I.

The MCNP ENDF60 Library.

| Material | ZAID | Filename | Evaluation | Revision | Type | Photon |
'H 1001.60c h1001 LANL 26.1 ®New | ©Yes
’H 1002.60c d1002 | LANL, AWRE - New -
3H 1003.60c t1003 LANL - - No
3He 2003.60c he2003 LANL 6.1 New No
‘He 2004.60c he2004 LANL - - No
SLi 3006.60c 1i3006 LANL 6.1 New -
Li 3007.60c 1i3007 LANL - New -
°Be 4009.60c be4009 LLNL - New -
108 5010.60c b5010 LANL 6.1 New -
11 5011.60c b5011 LANL - New -
C 6000.60c c6000 ORNL 6.1 New -
14N 7014.60c n7014 LANL LANL | New -
1SN 7015.60c n7015 LANL - New -
160 8016.60c 08016 LANL - New -
170 8017.60c 08017 BNL - - No
19p 9019.60c 9019 ORNL - New -
23Na | 11023.60c | nall023 ORNL 6.1 - -
Mg 12000.60c | mgl2000 ORNL - - -
2TAl 13027.60c all13027 LANL - - -
Si 14000.60c | si14000 ORNL - - -
3ip 15031.60c | pl5031 LLNL - - - -
S 16000.60c s16000 BNL - - -
323 16032.60c s16032 LLNL - - -
Cl 17000.60c | 117000 GGA - - -
K 19000.60c k19000 GGA - - -
Ca 20000.60c | ca20000 ORNL - - -
453¢ 21045.60c | sc21045 BNL 6.2 - -
Ti 22000.60c | ti22000 BRC, ANL - - -
\Y 23000.60c v23000 | ANL, LLNL, + - New -
50Cr 24050.60c | cr24050 ORNL 6.1 New -
®All revisions are revision 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed. _
®All types are translations from ENDF/B-V, unless otherwise noted.
¢All nuclides have photon production, unless otherwise noted.




TABLE I (cont.) The MCNP ENDF60 Library.

[ Material | ZAID | Filename | Evaluation [ Revision | Type | Photon |
52Cr 24052.60c | cr24052 ORNL 6.1 New -
53Cr 24053.60c | cr24053 ORNL 6.1 New -
54Cr | 24054.60c | cr24054 ORNL 6.1 New -
55Mn | 25055.60c | mn25055 ORNL - New -
il 26054.60c | fe26054 ORNL 6.1 New -
S6Fe 26056.60c | 1e26056 ORNL 6.1 New -
57Fe 26057.60c | {e26057 ORNL 6.1 New -
58Fe 26058.60c | {e26058 ORNL 6.1 New -
¥Co | 27059.60c | co27059 ANL 6.2 New -
S8Ni 28058.60c | ni28058 ORNL 6.1 New -
8ONj 28060.60c | ni28060 ORNL 6.1 New -
6INj 28061.60c | ni28061 ORNL 6.1 New -
62Ni 28062.60c | ni28062 ORNL 6.1 New -
64Ni 28064.60c | ni28062 ORNL 6.1 New -
63Cu 29063.60c | cu29063 ORNL 6.2 New -
65Cu | 29065.60c | cu29065 ORNL 6.2 New -

Ga 31000.60c | ga31000 | LLNL, LANL - - -
89y 39089.60c y39089 | ANL, LLNL - - -
Zr 40000.60c | 2zr40000 SAIL BNL 6.1 - No
93Nb 41093.60c | nb41093 ANL, LLNL 6.1 New -
Mo 42000.60c | mo42000 | LLNL, HEDL - - -
99Tc 43099.60c | tc43099 | HEDL, BAW - - No
107Ag | 47107.60c | agd7107 | BNL, HEDL - - No
109Ag | 47109.60c | agd7109 | BNL, HEDL - - No
In 49000.60c | 1049000 ANL - New -
127] 53127.60c 153127 | HEDL, RCN LANL - -
129] 53129.60c i53129 | HEDL, RCN - - No
133Cs | 55133.60c | ¢s55133 | HEDL, BNL, + - - No
134Cs | 55134.60c | ¢s55134 | ORNL, HEDL - New No
135Cs | 55135.60c | c¢s55135 HEDL - - No
136Cs | 55136.60c | ¢s55136 HEDL - - No
137Cs | 55137.60c | ¢s55137 HEDL - - No
All revisions are revision 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed.
All types are translations from ENDF/B-V, unless otherwise noted.
All nuclides have photon production, unless otherwise noted.




TABLE I (cont.) The MCNP ENDF60 Library.

[ Material | ZAID | Filename | Evaluation | Revision | Type [ Photon |
1388, | 56138.60c | ba56138 | ORNL, HEDL - - -

I51Ey | 63151.60c | eu63151 LANL - New -
183Fyu | 63153.60c | eu63153 LANL - New -
152Gd | 64152.60c | gd64152 BNL - - No
15434 64154.60c | gd64154 BNL - - No
155Gd | 64155.60c | gd64155 BNL - - No
156Gd | 64156.60c | gd64156 BNL - - No
157Gd | 64157.60c | gd64157 BNL i - | N
158Gd 64158.60c | gd64158 BNL - - No
160Gd | 64160.60c | gd64160 BNL - - No
165Ho 67165.60c | ho67165 LANL - New -
Hf 72000.60c | h{72000 SAI - - No
1817, 73181.60c¢ ta73181 LLNL - - -
182Ty | 73182.60c | ta73182 Al - - No

182\ | 74182.60c | w74182 | LANL, ANL, + - ; -
183w | 74183.60c | w74183 | LANL, ANL, + ; - -
184y | 74184.60c | w74184 | LANL, ANL, + - - -
186\ | 74186.60c | w74186 | LANL, ANL, + - ; ;

185Re | 75185.60c | re75185 | ORNL, LANL - New No
18TRe | 75187.60c | re75187 | ORNL, LANL - New No
197Au | 79197.60c | au79197 LANL 6.1 New -
206ph | 82206.60c | pb82206 ORNL - New -
207pp | 82207.60c | pb82207 ORNL 6.1 New -
208pp 82208.60c | pb82208 ORNL - New -
209B; 83209.60c | bi83209 ANL - New -
230Th 90230.60c | th90230 HEDL - - No
Z32Th | 90232.60c | th90232 ([ BNL, ANL, + - - -
231pa | 91231.60c | pa91231 HEDL - - No
32y 92232.60c u92232 HEDL - - No
233y 92233.60c u92233 [ LANL, ORNL - - -
234y 92234.60c u92234 BNL, GGA - - No

All revisions are revision 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed.

All types are translations from ENDF/B-V, unless otherwise noted.
All nuclides have photon production, unless otherwise noted.




TABLE I (cont.) The MCNP ENDF60 Library.

[ Material | ZAID | Filename |  Evaluation | Revision | Type | Photon |
2357 92235.60c u92235 { ORNL, LANL LANL | New -
67 92236.60c 192236 HEDL - New No
2387 92238.60c u92238 | ORNL, LANL, + 6.2 New -
237Np | 93237.60c | np93237 LANL 6.1 New -
238Np | 93238.60c | np93238 SRL LANL | New No
239Np | 93239.60c | np93239 ORNL - New No
236py | 94236.60c | pu94236 HEDL, SRL - New No
7Py | 94237.60c | pu94237 HEDL - New No
238py | 94238.60c | pu94238 HEDL, Al + - - No
239Py | 94239.60c | pu94239 LANL 6.2 New -
240py | 94240.60c | pu94240 ORNL LANL | New -
241py | 94241.60c | pu94241 ORNL 6.1 New -
242py | 94242.60c | pu94242 | HEDL, SRL, + - - -
243py | 94243.60c | pu94243 | BNL, SRL, + LANL - -
244Py | 94244.60c | pu94244 HEDL, SRL - - No
241Am | 95241.60c | am95241 CNDC LANL | New -
242Am | 95242.60c | am95242 SRL 6.1 - No
243Am | 95243.60c | am95243 | ORNL, HEDL, + - New -
241Cm | 96241.60c | cm96241 HEDL - - No
242Cm | 96242.60c | cm96242 | HEDL, SRL, + - - -
243Cm | 96243.60c | cm96243 | HEDL, SRL, + - - -
244Cm | 96244.60c | cm96244 | HEDL, SRL, + - - -
245Cm | 96245.60c | cm96245 SRL, LLNL 6.2 - -
246Cm | 96246.60c | cm96246 BNL, SRL, + 6.2 - -
247Cm | 96247.60c | cm96247 BNL, SRL, + 6.2 - -
248Cm | 96248.60c | cm96248 | HEDL, SRL, + - - -
249Bk | 97249.60c | bk97249 CNDC - New No
299Cf | 98249.60c | cf98249 CNDC LANL | New No
230Gt | 98250.60c | cf98250 | BNL, SRL, + 6.2 - -
251Cf | 98251.60c | cf98251 BNL, SRL, + 6.2 - -
252Cf | 98252.60c | cf98252 | BNL, SRL, + LANL - -

All revisions are revision 6.0 of ENDF/B-VI unless otherwise noted. LANL
indicates modifications were performed.

All types are translations from ENDF/B-V, unless otherwise noted.

All nuclides have photon production, unless otherwise noted.
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TABLE II. New ENDF/B-VI Evaluations.

No Previous No Previous
Evaluation MCNP Rec. Eval.
New I Translation New | Translation
In 170 238Np 4SSC
134CS S 237Pu 99TC
239Np 1291 249Bk 127I
236Pu ISGCS 249Cf ISSCS
13703 231p,
182, 243p,
230Th 24SCm
232U 24SCm
244p 2470 -
2410, 24800
280G
2510f
2520f

TABLE IIIl. Some examples of evaluations that showed higher neutron heating
at lower energies from the improvement in the treatment of nucleus recoil effects

in NJOY.
New Translations
Evaluations

1H 3Na  Zr
Li Mg 183w
160 27A1 184W
C Si 186wy
590 31p 238p,
Ni Ti 231p,

243Am
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Fig. 25. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the ®Be sphere.
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Fig. 29. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 1°B sphere.
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Fig. 31. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 ¢cm radius *B sphere.
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Fig. 35. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm radius
carbon sphere.
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Fig. 86. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the chlorine
sphere.
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Fig. 93. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm radius

calcium sphere.
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Fig. 94. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the calcium
sphere.
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radius *3Sc sphere. The T-2 evaluation is not the MCNP Recommended Evaluation for this
isotope. MCNP does not have a recommended evaluation for this isotope.

SC—45 NEUTRON HEATING

0.1

T-2 REC.

ENDF /B—6

0.01

10-4 0.001

10-5

L1 Lssaefe o jAQMmen Lo peqpnmy 11

T T Tme T rrmr Fov

TALLY/PART ICLE
10-7  10-6

10-8

......

~10-9

0-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 0.1 1 10. 100.
ENERGY (MEV)

Fig. 98. Plot of a T-2 evaluation and ENDF/B-VI calculated neutron heating for the 43Sc
sphere. The T-2 evaluation is not the MCNP recommended Evaluation for this isotope.
MCNP does not have a recommended evaluation for this isotope.

57




]

SC—45 PHOTON FLUX
8. 1 Lt L lits1 1 L L t11111 1 11 1131104 | Lt it 1 Ll ittt
—— ENDF/B-6
S
- E
w E
- E
o _ N
~y E
< 3 =
a -
}_- -
[~
P
< 3
[
84
©3
<
E
-
é L8 [ SN B ERLRLL T LR EERLL L4 Trreromn ] LERIREAELAS T LR R AALL
0.001 0.01 10. 100.

0.1 1.
ENERGY (MEV)
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Fig. 103. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the titanium
sphere.
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Fig. 107. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the vanadium
sphere.
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for the chromium sphere.

63




CR PHOTON FLUX
é J 1 12 LAt 1 A Lt 1L1i} 1 Ll L1118 'l L.l L Liige 1 Lt L ti11})
ENDF/B-5
iy [— ENDF /B—6
3°3
g
]
F
> 3
i
3 3
< .
(i
© o
E
.
E ;
2- 1 LELRAALL) ) LER LSS ALL T LOLLLRRLL L] TTrTem El LB BLAALLS
©.001 0.01 0.1 1. 10. 100.
ENERGY (MEV)
Fig. 111.  Plot of elemental ENDF/B-V and isotopic ENDF/B-VI calculated photon flux

for the chromium sphere.

TALLY/PARTICLE

10-6

1

l

1 1L Liteis

CR PHOTON HEATING

L b 8Ly 1 L L 110e1l

I L Ltige

Lt 1 1F111)

0.

0.01

10-4 0.001

10-5

10-7

10-8

_-_}--

ENDF /B-5
__________ ENDF /B-6

TranT T IInnT 17T

©10-9

(=
o

L] LELIRELAALL

0.01

T LELBASLAL T LR BLEAL]

0.1 1.
ENERGY (MEV)

L] L RARL

10.

1 LR R BLAR]

100.

Fig. 112. Plot of elemental ENDF/B-V and isotopic ENDF/B-VI calculated photon heating
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Fig. 113. Plot of ENDF/B-V and ENDF/B-VI calculated ncutron flux for a 10000 cm
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Fig. 114.  Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the 5Mn

sphere.
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isotope. The MCNP library does not contain a recommended evaluation for this isotope.
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Fig. 171. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm radius
135Cs sphere. The ENDF/B-V evaluation is not the MCNP Recommended Evaluation for
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Fig. 173. Plot of ENDF/B-VI calculated neutron flux for a 10000 cm radius *¢Cs sphere.
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Fig. 175. Plot of ENDF/B-VI calculated neutron flux for a 10000 cm radius !37Cs sphere.
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Fig. 177. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
radius 1*®¥Ba sphere.
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Fig. 179. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 38Ba sphere.
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Fig. 181. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius '*'Eu sphere.
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Fig. 183. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
flux for the ®'Eu sphere.
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Fig. 185. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius **Eu sphere.
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Fig. 187. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B VI calculated photon
flux for the !*3Eu sphere.
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Fig. 188. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
heating for the 53Eu sphere.

102




TALLY/PARTICLE

Fig. 189.

GD—152 NEUTRON FLUX

ENDF/B-5
ENDF/B-6

1

0.

2
o
5
2
o3
L]
[
o3
.
EE
] )
© I
g-mnmmrmmnmm
10-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 0.1 1. 10. 100.

ENERGY (MEV)

radius *2Gd sphere.

GD-152 NEUTRON HEATING

Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm

;zwwumwwwm:
°3 ENDF /B-5 F
] ——— . ENDF /B-6 [
3 !
w 7 -
|
O A -
- 4 B
@ -+
g :
> 7 -
.} -4 -
| - L
< ] X
i
W
S 3 :
1 -
| [
Z-—rmm—mm—rmm—rmm-rmnr-mmt—rmm—nnm—nnmn T Ty
70-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 O.1 1. 10. 100.
ENERGY (MEV)
Fig. 190. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the '*2Gd
sphere.

103




GD-154 NEUTRON FLUX

ENDF/B-5
ENDF /B-6

o

o E
(V7] o4
L -
N ‘
23 | :
<° E
& =
>1 i
rk E
< 3 F
[ -

ulv" L

=k |

o

]

©3

s1 1

o"nﬁm—rmm—nﬂmmwmmr—nﬁm—rmm—nﬂmmr—

T0-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 0.1 1. 10. 100.

ENERGY (MEV)

Fig. 191. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
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10000 cm radius ®*Ho sphere.

HO-165 NEUTRON HEAT ING

«
]
e 3
T-2 REC. =
ENDF /B-6 N
o]
é E
T3 F
L_llj - -
sl
=~ O3 E
= "3 E
o 3
< A o
a .
>
N 5
=9
z 23 -
F-FE o
. B
¥ 3
. .
.°_ “TTTTTTY TTI VVTRTT TIIOer T TI0Ir T IIner TTOITIT T Rruey T Iy T LIy T Iy LALiA)
10-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.0¢ 0.1 1. 10. 100.

ENERGY (MEV)

Fig. 204. Plot of MCNP Recommended and ENDF/B-VI calculated neutron heating for
the 1®*Ho sphere.




HO—-165 PHOTON FLUX

1.1 L 111181 L1 111110 L2 1 121kl 11 [ teLlit 11 1. 12182)

— T-2 REC.
e [ ENDF /B-6
o
w?®
~ O
o 3
= 1
%3]
S
> ©3
-
_' -
=y
e
o
)
o3
?-
(=] L) AL RALLS L LELLERALL] T oTryarrm L LELORELARALLS B T PTrnm
0.001 0.01 10. 100.

0.1 1.
ENERGY (MEV)
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radius hafnium sphere.

HF NEUTRON HEATING

si_uum_umu_mu_uum_uuuum_uum_u;wuugumu_um;_
o ———  ENDF/B-5 E
- -
i —m— e ENDF /B-6 -
e
© 4 E
o3 3
=T -
oV i
-_— 0 -
=3 E
o I C
< - -
a =
S B
b
=49
< o3 3
"3 S
:
. -
T
'o_-"rmm—nﬂm—rmru T TIARAE Ty TTOT P TInT T T T T
10-10 10-9 10-8 10~7 10-6 10-5 10-4 0.001 0.01 O.1 1. 10. 100.

ENERGY (MEV)

Fig. 208. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the hafnium
sphere. -

112




TA—181 NEUTRON FLUX

ENDF/B-5
.......... ENDF/B-6

0.001 0.01

TALLY/PARTICLE
10-4

TN T TR Ty

LLE AR 1IRY LALLAL
0-10 10-9 10-8 10-7 10-6 10-5 10~4 0.0010.01 0.1 1. 10. 100.
ENERGY (MEV)

Fig. 209. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
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Fig. 213. Plot of ENDF/B-VI calculated neutron flux for a 10000 cm radius '#2Ta sphere.
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115




W—182 NEUTRON FLUX

10.

ENDF /B-5
M ecccccmea—- T-2 REC.
................ ENDF/B-6
o
w
-
o_
.
o
< J
a 4
N—
8
2o
- 3
14
o]
°3
i-ﬂTmwTnmrﬂmwﬂwmrhmvﬂwmrthTmmﬂmmrhmw7wmr
T

-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 O.1 1. 10. 100.
ENERGY (MEV)

[~}

Fig. 215. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius 82W sphere.
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heating for the 82W sphere.
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Fig. 217. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
flux for the 82W sphere.
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Fig. 218. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
heating for the 12W sphere.
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Fig. 219. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius #3W sphere.
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Fig. 220. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
heating for the 183W sphere.
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Fig. 221. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
flux for the ¥3W sphere.
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Fig. 222. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
heating for the W sphere.
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Fig. 223. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius ¥*W sphere.
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Fig. 224. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
heating for the 18*W sphere.
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Fig. 225. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon

flux for the 8*W sphere.
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Fig. 227. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius 8¢W sphere.
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Fig. 229. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated photon
flux for the '8¢W sphere.
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Fig. 231. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 c¢cm
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Fig. 233. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
radius '®"Re sphere.
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Fig. 235. Plot of ENDF/B-V, MCNP Recommended, and ENDF/B-VI calculated neutron
flux for a 10000 cm radius ®7Au sphere.
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Fig. 237. Plot of MCNP Recommended and ENDF/B-VI calculated photon flux for the
197 Au sphere.
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Fig. 241.  Plot of elemental ENDF/B-V and isotopic ENDF/B-VI calculated photon flux
for the lead sphere.
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Fig. 243. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm

radius 2°°Bi sphere.

B1-209 NEUTRON HEATING

8
(= 3=
3 ENDF/B-5
3 ENDF /B~6 .
EF -—,
24 |
w 3 s
3 o] '
i 23
E E i
~._
>
S 44
=1 | |- i
S
I
gf
é‘mmmmmm
TO-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.0t O.1 1. 10. 100.
ENERGY (MEV)
Fig. 244. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the 2°9Bi
sphere.




B1—-209 PHOTON FLUX

1

L i 1 0111081 1 L Lt reiit 1 L.l L1Lill 1 Al L10111 | L L 11114

3 ENDF /B-5 C

i [, ENDF /B-6 o
S :
CE S
iy i
EES: 3
= o3 F
[o = o
< S o
a -
N B
>
-1
- E 3
- 3 E

3 ' C

)

. 'N] [
©

i L
© 3 e
3 s =

. : -
e

o 1 T Ty T LB AL T VP TTITH T LB BLELRLRLI ¥ LR RALS
0.001 0.01 10. 100.

0.1 1.
ENERGY (MEV)

Fig. 245. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 209Bi sphere.
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Fig. 247. Plot of ENDF/B-VI calculated neutron flux for a 10000 cm radius ?3°Th sphere.
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Fig. 249. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm

radius 232Th sphere.
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Fig. 251. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 232Th sphere.
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Fig. 253. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm radius
231Pa sphere. The ENDF/B-V evaluation is not the MCNP Recommended Evaluation for
this isotope. The MCNP Recommended Library contains no recommended evaluation for
this isotope.
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Fig. 254. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the 23!Pa
sphere. The ENDF/B-V evaluation is not the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library contains no recommended evaluation for this
1sotope.

135




U-232 NEUTRON FLUX

1

ENDF/B-6

0.01

0.001

10-4

TALLY/PARTICLE
10-8

10~7

10-6
LAISIUE b paaenn 8pan

—

-10-8

T Ty v Tarmn v TIwIr v rramam TTHNT s TOny v ot rrm LRRLRL
0-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 O.1 1. 10. 100.
ENERGY (MEV)

Fig. 255. Plot of ENDF/B-VI calculated neutron flux for a 10000 cm radius 232U sphere.
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Fig. 256. Plot of ENDF/B-VI calculated neutron heating for the 232U sphere.
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Fig. 259. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 233U sphere.
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Fig. 263. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
radius 233U sphere.
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Fig. 305. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated photon flux for the
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Fig. 309. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 ¢cm
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Fig. 310. Plot of ENDF/B-V and ENDF/B-VI calculated neutron heating for the 247Am
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Fig. 311. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 24 Am sphere.
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Fig. 315. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
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Fig. 317. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 24>Am sphere.

AM-243 PHOTON HEATING

s.é 1 L L b t2tll L Ll 1 11111 1 1 1 1 e10LL 1 12 2 1easl 1 L.l 021ty
© 3
. ENDF/B-5
s __________
°q
=
T~
wod
1~ 3
O 3
=]
<3
(=]
ges }E
> 3
4 7
-
Se
o
~
]
o_
?_
o L4 LR LA S1L] L) LR RLLL L LR IRARALLE ] LR RARL) 1 LR AR L
0.001 0.0t 10. 100.

0.1 1.
ENERGY (MEV)

Fig. 318. Plot of ENDF/B-V and ENDF/B-VI calculated photon heating for the 23Am
sphere.

167




]

CM—241 NEUTRON FLUX

0.1

ENDF /B-6

0.01

10-4 0.001

TALLY/PARTICLE
10-7  10-6 10-5

10-8

T VIO T T ¥ T TV I Ty eIy Ty T e Ty T
0-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.0t O.1 1. 10. 100.
ENERGY (MEV)

~10-9
L

Fig. 319. Plot of ENDF/B-VI calculated neutron flux for a 10000 cm radius 24!Cm sphere.
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Fig. 325. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron flux for a 10000
cm radius 24*Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation
for this isotope. The MCNP Recommended Library contains no recommended evaluation
for this isotope.
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Fig. 331. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 244Cm sphere.
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Fig. 333. Plot of ENDF/B-V and ENDF/B-VI calculated neutron flux for a 10000 cm
radius 245Cm sphere.
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Fig. 335. Plot of ENDF/B-V and ENDF/B-VI calculated photon flux for the 245Cm sphere.
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Fig. 337. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron flux for a 10000
cm radius 24Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evalua-
tion for this isotope. The MCNP Recommended Library does not contain a recommended
evaluation for this isotope.
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Fig. 338. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron heating for the
246Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
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this isotope.
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Fig. 339. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated photon flux for the
248Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 341. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron flux for a 10000
cm radius 2*Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evalua-
tion for this isotope. The MCNP Recommended Library does not contain a recommended
evaluation for this isotope.
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Fig. 342. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron heating for the
247Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 343. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated photon flux for the
247Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 344. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated photon heating for the
247Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 345. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron flux for a 10000
cm radius ***Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evalua-
tion for this isotope. The MCNP Recommended Library does not contain a recommended
evaluation for this isotope.
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Fig. 346. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated neutron heating for the
248Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 347. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated photon flux for the
248Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 348. Plot of ENDL-85, ENDL-90, and ENDF/B-VI calculated photon heating for the
248Cm sphere. Neither ENDL evaluation is the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library does not contain a recommended evaluation for
this isotope.
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Fig. 349. Plot of ENDL-85 and ENDF/B-VI calculated neutron flux for a 10000 cm radius
249Bk sphere. The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library contains no recommended evaluation for this
isotope.
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Fig. 350. Plot of ENDL-85 and ENDF/B-VI calculated neutron heating for the 24°Bk sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 351. Plot of ENDL-85 and ENDF/B-VI calculated neutron flux for a 10000 cm radius
249Cf sphere. The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library contains no recommended evaluation for this
isotope.
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Fig. 352. Plot of ENDL-85 and ENDF/B-VI calculated neutron heating for the 24°Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 353. Plot of ENDL-85 and ENDF/B-VI calculated neutron flux for a 10000 cm radius
250Cf sphere. The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library contains no recommended evaluation for this
isotope.
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Fig. 354. Plot of ENDL-85 and ENDF/B-VI calculated neutron heating for the 25°Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 355. Plot of ENDL-85 and ENDF/B-VI calculated photon flux for the 25°Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 356. Plot of ENDL-85 and ENDF/B-VI calculated photon heating for the 2°°Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 357. Plot of ENDL-85 and ENDF/B-VI calculated neutron flux for a 10000 cm radius
251Cf sphere. The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library contains no recommended evaluation for this
isotope.
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Fig. 358. Plot of ENDL-85 and ENDF/B-VI calculated neutron heating for the 251Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The

MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 359. Plot of ENDL-85 and ENDF/B-VI calculated photon flux for the ?31Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 360. Plot of ENDL-85 and ENDF/B-VI calculated photon heating for the 23! Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 361. Plot of ENDL-85 and ENDF/B-VI calculated neutron flux for a 10000 c¢m radius
252Cf sphere. The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this
isotope. The MCNP Recommended Library contains no recommended evaluation for this
isotope.
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Fig. 362. Plot of ENDL-85 and ENDF/B-VI calculated neutron heating for the 252Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 363. Plot of ENDL-85 and ENDF/B-VI calculated photon flux for the 2°2Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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Fig. 364. Plot of ENDL-85 and ENDF/B-VI calculated photon heating for the 252Cf sphere.
The ENDL-85 evaluation is not the MCNP Recommended Evaluation for this isotope. The
MCNP Recommended Library contains no recommended evaluation for this isotope.
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V. CONCLUSIONS

'The new MCNP ENDF60 library contains 124 nuclides, 14 of which have been previously
unavailable for MCNP. Each nuclide has a ZAID identifier of .60c. All nuclides have been
subjected to pseudo-infinite media calculations, and compared to the MCNP Recommended
Data Set, or against the best possible evaluation, with the exception of these 14 new nuclides.
The advances in NJOY processing have been utilized, as in the improvement of nucleus recoil
effects, altering the low-energy neutron heating results such as in 'H, 3°Co, Mg, Ti, and others
(Table II). Other evaluations now include photon production, as in !B, %5Sc, 8°Y, 197Ay,
and 2"Np.

Overall, 48% of the evaluations in the ENDF60 data set are new evaluations, and can
usually be considered improvements on older data sets, but this decision must be left to the
individual user. This report is meant to provide the comparisons for an informed choice as
to the proper data set to be utilized in specific applications. Other reports?8:7 document
the testing performed for the ENDF60 library which benchmarked it against experimental
data or other libraries. However, these cover only 47 of the 124 ZAIDs, which are listed in
Table IV showing which ZAIDs are in which report. This report, in addition to a forthcoming
report comparing photon production for the MCNP data libraries,% is intended to provide
additional information to the user for nuclides which were not compared to experimental
data.
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TABLE IV. MCNP ENDF60 Library Experimental Benchmark Coverage.

Livermore | Iron | Critical
ZAID || Ref8 | Ref.7| Refd
H v
’H
SLi
"Li
9Be
og
g
C
Tay
16()
19F
23Na
Mg
27Al
Si
SIP
32g
K
Ca
Ti
500r
SZCr
530,
54Cr

LS

NN NS K

iy IR
I I NN NS

NSNS
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TABLE IV (cont.) MCNP ENDF60 Library Experimental Benchmark Coverage.

ZAID

Livermore

Ref.8

Iron

Ref.”

Critical

Ref.4

55Mn

54Fe

56Fe

57Fe

58Fe

NSNS

58Ni

60Ni

61Ni

62Ni

64Ni

ANANA N N NN

SNSRI

63Cu

%5Cu

AR

206Pb

207Pb

208Pb

NN

234U

235U

236U

238U

239Pu

240Pu

241Pu

242Pu

SN
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Appendix:
MCNP Input Decks
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A. Introduction

The following input decks were used to produce the previous results. The major difference
between input decks is the source definition. In most cases, the input decks are similar enough
to list only representative examples. In the cases were the results are similar, a table will
follow giving the similar input decks. When the differences are major, either the differences
will be delineated, or a new input deck will be fully listed.

B. 'H Input Deck

Infinite medium EEDF/B-VI
1-1
1

N =

-1
1
[

1 so 10000

imp:n,p 1 0
vol 1 1
mode n p
sdef erg=di

8il 1.e-56 1.e-4 1.6-3 .01 .1 1 5 10 15 20
spL 0 © 0 0 000 0 0 1
nps 5000 B
e4 1.6~ 1.e-8 1.e-7 1.e-6 5.6-6 1.¢~5 5.6-5 1.e-4
65.e-4 1.e-3 5.6-3 .01 .06 .1 5 1
5 10 156 20
a6 1.6-9 1.6-8 1.6-~7 1.e-6 5.¢-6 1.0-5 5.6-5 1.e~4
5.6~4 1.e-3 5.e~3 .01 .05 .1 5 1
5 10 15 20
el4 1.e-3 3.33e-3 6.67e¢~-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 16 20
el6 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
f4:n 1
f14:p 1
f6:n 1
£16:p 1
ml 1001.60c 1
prdmp 2j -1

'H Similar Input Decks.

’H SH
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C. 3He Input Deck

He-3 Infinite medium ENDF/B-VI

111~
201
1 so 10000
imp:n,p 1 O
vol 1 1t
mode n p
sdef erg=dl
8il 1.6-9 1.e-8 1.e-7 1.0-6 1.e-5 1.0-4 1.e~3 .01 .1 1 5 10 15 20
spi O 1 1 1 1 1 1 1 111 1 1 1
nps 100000
e4 1.e-9 1.e-8 1.e-7 1.e~6 5.¢-6 1.e-5 5.e-5 1.e-4

5.e-4 1.e~3 5.e-3 .01 .08 .1 .5 1

5 10 15 20

e6 1.e-9 1.e-8 1.e~7 1.e-6 5.e~6 1.e~5 5.e¢-5 1.e~4

6.e-4 1.6-3 5.e~3 .01 .06 .1 .5 1

5 10 18 20

el4 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
el6 1.e-3 3.33e-3 6.67e~3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
f4:n 1
f14:p 1
f6:n 1
fi6:p 1
ml 2003.60c 1
prdmp 2j -1

3He Similar Input Decks.

‘He
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D. 6Li Input Deck
Li~-6 Infinite medium ENDF/B-VI
1111 -
201
1 so 10000
imp:n,p 1 O
vol 1 1 —_—
mode n p
sdef erg=d1
8i1 1.e-6 1.e-56 1.e-4 1.6-3 .01 .1 1 5 10 15 20
spl O 2 2 2 1 111 1 1 1
nps 1000000
a4 1.0-9 1.e-8 1.e-7 1.e-6 5.6-6 1.¢-5 5.e-5 1.e-4
6.e-4 1.e~-3 S5.¢-3 .01 .05 .1 .5 1
5 10 15 20
a6 1.6-9 1.e-8 1.e-7 1.e-6 5.¢-6 1.e-5 6.e-5 1.e-4
5.e-4 1.e-3 5.¢-3 .01 .06 1 .5 1
5 10 15 20
el4 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
616 1.e-3 3.33e~3 6.67e-3 .01 ,0333 .0667 .1 .333 .667 1 3.33 6.67 10 16 20
f4:n 1
f14:p 1
f6:n 1
fi6:p 1
ml 3006.60c 1
prdmp 2j ~1
®Li Similar Input Decks.
Li  MN 19 Silicon  Calcium
9Be 15N 23Na 31P 4SSC
UB 180 Magnesium Sulfur Zirconium
Carbon 1!70 27Al 323 9Tc

198



E. '°B Input Deck

B-10 Inf
111 -1
201

1 so 100

imp:n,p
vol 1
mode n p
sdef erg
sil 1.e-
spl O
nps 1000
e4

e6

eld 1.e
el6 1.e
f4:n 1
f14:p 1
f6:n 1
£16:p 1

inite medium ENDF/B-VI
00
10
1
=d1
9 1.6-8 1.6-7 1.0~6 1.6-5 1.e~4 1.6-3 .01 .1 1 § 10 15 20
4 4 4 2 2 2 1 111 1 1 1
00
1.e~9 1.e-8 1.e-7 1.e—6 5.6-6 1.e~5 5.e~5 1.0-4
5.e-4 1.e-3 5.e-3 .01 .05 .1 .5 1
6 10 15 20
1.e~9 1.e-8 1.6-7 1.06~6 5.6~6 1.e-5 5.0-5 1.e~4
5.e-4 1.e-3 6.e-3 .01 .05 .1 .5 1
5 10 15 20
-3 3.33e-3 6.67e¢-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
~3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20

mi 5010.60c 1

prdmp 2j

-1

198 Similar Input Decks.

Chlorine 89y 1291 151p,  188G4
Potassium 93Nb 133Cs 153y 160Gq
Titanium Molybdenum 134Cs 152Gd 185Ho
Vanadium 107Ag 135Cs 1%4Gd Hafnium

55Mp 1097 g BeCy  155Gq 181y
59Co Indium 137Cs  156Gq 1827,
Gallium 1271 138Ba 157G 182wy

ISS\A]
184\A/
186\A/
185}{6
187}{6
197/\0
20913i

199




F. Chromium Input Deck

Cr Infinite medium ENDF/B-VI

1111
201
1 so 10000
imp:n,p 1 O
vol 1 1
mode n p
sdef erg=di -
si1 1.6-9 1.e-8 1.e~7 1.e-6 1.6-5 1.e-4 1.6e~3 .01 .1 15 10 15 20
spl1 O 4 4 4 2 2 2 1 111 1 1 1
nps 10000
cut:n j 1.e-10
ed 1.e-9 1.6-8 1.a-7 1.06-6 5.6-6 1.e~5 5.0~5 1.e~4
65.6~4 1.6-3 5.e-3 .01 .08 .1 .5 1
5 10 15 20
e6 1.¢-9 1.6-8 1.e-7 1.6~6 5.6-6 1.e-5 5.e-5 1.0-4
6.e~4 1.6-3 5.e~-3 .01 .05 .1 .5 1
5 10 15 20
814 1.e-3 3.33e~3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.6 7 10 16 20
616 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
£4:n 1
fi4:p 1
£f6:n 1
fi16:p 1
ml 24050.60c .04345
24052.60c .83790
24053.60c .09500
24054.60c .02365
prdmp 2j 1
G. Iron Input Deck
Fe Infinite medium E¥DF/B-VI
111 -1
201
1 so 10000
imp:n,p 1 O
vol 1 1
mode n p
sdef erg=di
5il 1.e-6 1.e-5 1.e-4 1.6-3 .01 .1 15 10 15 20
spt O 2 2 2 1 111 1 &t 1
nps 50000
e4 1.6-9 1.e-8 1.e-7 1.06-6 5.¢-6 1.¢-56 5.6-5 1.e~4
5.e-4 1.e-3 5.e-3 .01 .05 .1 .5 1
s 10 16 20
e6 .e-9 1.e-8 1.6~7 1.¢-6 5.¢~6 1.6-5 5.6-5 1.e~4
.e~4 1.6-3 5.e-3 .01 .08 1 .5 1
5 10 15 20
e14 1.e-3 3.33e-3 6.67¢-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
el6 1.e-3 3.33e-3 6.67e¢-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
f4a:n 1
fi4:p 1
£6:n 1 o
f16:p 1

nl 26054.60c .059
26056.60c .9172
26057 .60c .021
26058.60c .0028

prdmp 2j -1
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H. Nickel Input Deck

¥i Infinite medium ENDF/B-VI
111 -1
201
1 so 10000
imp:n,p 1 0
vol 1 1
mode n p
sdef erg=di1
8il 1.6~9 1.¢-8 1.e-7 1.e~6 1.e-5 1.e-4 1.e-3 .01 .1 1 5 10 15 20
spl O 4 4 ] 2 2 2 1 111 1 1 1
nps 50000
cut:n j 1.e-10
e4 1.e-9 1.e-8 1.0~7 1.0-6 5.e-6 1.e-5 5.ae~5 1.e-4

5.e-4 1.e-3 5.¢-3 .01 .05 .1 5 1

5 10 15 20

e6 1.e-9 1.06-8 1.6-7 1.e-6 6.¢-6 1.e-5 5.0-56 1.0-4

65.e-4 1.e-3 5.e-3 .01 .05 .1 51

5 10 15 20

el14 1.e-3 3.33e-3 6.67e¢-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
el6 1.e~3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
f4:n 1
fi4:p 1
f6:n 1
fi6:p 1

ml  28068.60c .6827
28060.60c .2610
28061.60c .0113
28062.60c .0359
28064 .60c .0091

prdmp 2j -1

I. Copper Input Deck

Cu Infinite medium ENDF/B-VI
111 -1
201

1 so 10000

imp:n,p 1 O

vol 1 1

mode n p

sdef erg=dl

sil 1.e~9 1.e-8 1.e~7 1.6-6 1.0-5 1.6~4 1.e-3 .01 .1 1 5 10 15 20
111 1

spl O 4 4 4 2 2 2 1 1 1
nps S0000
cut:n j 1.e-10
o4 1.6-9 1.e-8 1.6~7 1.e-6 5.e-6 1.e-5 5.e-5 1.e-4
5.e-4 1.e~3 5.¢~3 .01 .05 .1 501
5 10 16 20
e6 1.e-9 1.6-8 1.e-7 1.e-6 5.0-6 1.e-5 5.e¢~-5 1.e-4
5.e-4 1.e-3 5.¢-3 .01 .05 .1 .5 1
5 10 16 20
el4 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
el6 1.e-3 3.33e¢-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67 10 15 20
f4:n 1
f14:p 1
£6:n 1
£16:p 1

ml 29063.60c .6917
29065.60c .3083
prdmp 2j 1

201




J. 29PDb Input Deck

Pb Infinite medium ENDF/B-VI
111-1
201

1 so 10000

imp:n,p 1 O
vol 1 1
mode n p
sdef exrg=dl

sil 1.e-6 1.e~5 1.e-4 1.e~3 .01 .1 1 5 10 15 20
spl O 2 2 2 2 222 2 2 2
nps 10000
el 1.6-9 1.e-8 1.e~7 1.e~6 5.¢-6 1.e-5 5.e-5
5.6-4 1.6-3 5.e~-3 .01 .05 .1 .6
6 10 15 20
e6 1.6~9 1.e-8 1.e~7 1.e-6 5.0-6 1.6-5 5.e~5
6.e-4 1.e-3 5.e-3 .01 .05 .1 .5
5 10 15 20

el4 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.
el6 1.e-3 3.33e-3 6.67e~3 .01 .0333 .0667 .1 .333 .667 1 3.

f4:n 1

fi14:p 1

f6:n 1

fi6:p 1

ml  82206.60c .241
82207.60c .221
82208.60c .524

prdmp 2j -1
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1

1.e-4
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K. 23°Th Input Deck

Th-230 Infinite mediwm ENDF/B-VI

111 -1
201
1 so 10000
imp:n,p 1 O
vol 1 1
mode n p
sdef erg=di
8il 1.e-9 1.e-8 1,67 1.e-6 1.e-5 1.e-4 1.e-3 .01 .1 1
spl O 4 4 4 2 2 2 1T 11
nps 50000
cut:n j 1.e-10
ed 1.e-9 1.e-8 1.¢-7 1.6-6 5.e-6 1.6-5 5.6-5 1.0-4
5.e-4 1.e-3 5.e-3 .01 .06 .1 5 1
5 10 16 20
eB 1.6-9 1.6-8 1.e-7 1.e-6 5.e-6 1.e-5 5.6~5 1.0-4
5.6-4 1.6-3 5.e-3 .01 .08 1 .5 1
5 10 15 20

el4 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667
el6 1.a-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667
f4:n 1

fl4:p 1

f6:n 1

f16:p 1

ml 90230.60c 1

nonu

prdmp 2j 1

65 10 15 20
11 11

13.

33
13.33

6.67 10 15 20
6.67 10 156 20

230Th Similar Input Decks.

232Th 235U 239Np
231 Pa 236U 2361:)u
232U 238U 237Pu
233U 237Np 2381)u
234U 238Np 240Pu

241 Pu
242Pu
243Pu
244Pu
241Am

242Am
243Am
24lCm
242Cm

249Bk

249Cf
2500f

203




L. 2%°Pu Input Deck
Pu-239 Infinite medium ENDF/B-VI
111 -1
201
1 so 10000
imp:n,p 1 O
vol 1 1
mode n p
sdef erg=dl B
8i1 1.e-9 1.6-8 1.e~7 1.e-6 1.e-5 1.e~4 1.6-3 .01 .1 1 5 10 15 20
spl (o] 2 2 2 2 2 2 2 222 2 2 2
nps 50000
ed 1.e~9 1.e-8 1.e-7 1.e-6 5.0-6 1.¢-5 5.a-5 1.e-4

5.6-4 1.0e-3 5.e-3 .01 .05 .1 5 1

6 10 15 20

a6 1.a-9 1.e-8 1.e-7 1.e-6 5.0-6 1.e-5 5.a-5 1.0-4

6.e-4 1.e-3 5.e~-3 .01 .05 .1 5 1

s 10 156 20

eld 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.
el6 1.e~3 3.33e-3 6.676~3 .01 .0333 .0667 .1 .333 .667 1 3.33 6
f4:n 1
fi4:p 1
f6:n 1
f16:p 1
ml 94239.60c 1
nonu
prdmp 2 -1
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M. 2%3Cm Input Deck

Cm-243 Infinite medium ENDF/B-VI

111 -1
201
1 so 10000
imp:n 1 O
vol 1 1
mode n p
phys:p j 1
sdef erg=di
8i1 1.e-9 1.e-8 1.e-7 1.6-6 1.e-5 1.e~4 1.e~-3 .01 .1 1 5 10 15 20
spl1 O 4 4 4 2 2 2 i 111 1 1 1
nps 50000
cut:n j 1.e-10
el 1.e~9 1.6-8 1.e~7 1.e-6 5.e-6 1.e-5 5.0-5 1.e-4
5.e-4 1.e-3 5.e-3 .01 .05 .1 .5 1
5 10 15 20
e6 1.e~9 1.e-8 1.e-7 1.6-6 5.6 1.e-5 5.e~5 1.e-4
5.e-4 1.e-3 5.e~3 .01 .05 1 5 1
5 10 15 20

e14 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67
ei6 1.e-3 3.33e-3 6.67e-3 .01 .0333 .0667 .1 .333 .667 1 3.33 6.67
f4:n 1

fi4:p 1

f6:n 1

f16:p 1

ml 96243.60c 1

nonu

prdmp 2j 1

243Cm Similar Input Decks.

244Cm 247Cm ZSICf
24SCm 2480m 2520f

246(3n1

205
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