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PREFACE

When work on this handbook commenced nearly three years ago there were two

fundamental goals that had to be addressed. First was providing the users of MCNP

and its family of codes a current, portable, complet e(all of the recommended data

comprising the MCNP library should be included), ‘qualitative,” yet concise refer-

ence document containing isotopic information, evaluation information, the origin of

the data, and its representation in both a tabular and graphical form. Secondly, and

perhaps just as important, was the production of this document in a manner such

that (a) the update of a single nuclide or several nuclides could be performed in a

matter of minutes, and (b) the entire document could be updated and a new edition

produced in a matter of weeks (depending of course upon the amount of upheaval

in the MCNP data library). With the inclusion of the tabular data, pie-charts and

cross-secton curves for the 129 evaluations which are the source of the default cross

sections for MCNP, plus the accompanying explanatory information pertinent to each

evaluation, we hope that the first objective has been achieved. Discerning a met hodol-

ogy which would facilitate the accomplishment of the second objective was extremely

dficult. Ideally, one wants a program which can be started and left unattended, while

the desired data is automatically generated, formatted, and assimilated. Such an idea

may seem a little far-fetched at first glance; however, when viewed in greater detail,

one finds that the major prevent at ives from having such a program are syst emit. Ever

cognizant of the above factors, a Fortran Command Language (FCL) program (. FLO-

GIN) was written to accomplish the task previously alluded to. Although the program

cannot functionally perform all of the tasks required to make the generation of the

handbook completely automatic, it comes as close as presently possible, considering

the system constraints and the disparity of the data. To circumvent many of the con-

straints imposed by the system(s) a small C-Shell program (MKHBK) was written to

provide a direct communicative liik between the CTSS and UNIX computing environ-

ments. In actuality, both .FLO GIN and MKHBK are controllers; the former allows

one to automate repetitious processes, whereas the latter removes the task of manu-

ally transporting, assimilating and processing large numbers of files and/or data from

system-to-system. These controllers are very general in scope and simple in their ap-

plication, and it is precisely this generality and simplicity which make them so powerful

and instrument al in the accomplishment of the second objective mentioned above.
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A NUCLEAR CROSS SECTION DATA HANDBOOK

by

Harl’O M. Fisher

ABSTRACT

Isotopic information, reaction data, data availabilityy,
heating numbers, and evaluation information are given for
129 neutron cross-section evaluations, which are the source
of the default cross sections for the Monte Carlo code
MCNP. Additionally, pie diagrams for each nuclide display-
ing the percent contribution of a given reaction to the the
total cross section are given at 14 MeV, 1 MeV, and ther-
mal energy. Other information about the evaluations and
their availability in continuous-energy, discrete-reaction, and
multigroup forms is provided. The evaluations come from
ENDF/B-V, ENDL85, and the Los Alamos Applied Nuclear
Science Group T-2. Graphs of all neutron and photon pro-
duction cross-section reactions for these nuclides have been
categorized and plotted.

I. INTRODUCTION

Cross-section data are the essential
input to all radiation transport codes;

and absolutely necessary component of the
indeed, cross sect ions must exist for every

element and isotope which appear in a transport problem in order to effect a solution
of that problem. It is the cross sections which contain information about what
happens to the neutrons and photons when they collide with atoms of the material
through which they pass. Furthermore, the physics information distinguishing one
element from another is also cent ained in the cross sections.

Neutral-particle transport codes such as the Monte Carlo code MCNPl need
neutron interaction, neutron-induced photon production, and photon interaction
cross sect ions to perform the many and varied evaluat ions and calculations to which
the ascribe. This Handbook provides information about the neutron interaction and
photon production cross sections for the evaluations on which default cross sections
for MCNP are based, These “neutron” cross sections are compiete in the sense that
cross sections, angular distributions, and secondary energy distributions for each
reaction are available; cross sections for producing photons along with the energy
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and angular distributions of the induced photons are also carried on these files;
however, not all neutron cross-section sets include photon production data.

Each neutron cross-sect ion set is generated from an evaluated data set. An
evaluated set of cross sections is produced by analyzing experimentally measured
cross sect ions and combining the data with the predictions of nuclear model cal-
culat ions in an attempt to extract the most accurate cross-section information. In
an evaluated data set no ambiguity is allowed; this simply means that a decision
has been reached on what the cross section for each reaction should be and what
the secondary energy and angular distributions should be. The majority of the
data presented in this Handbook comes from Version V of the American national
ENDF/B (Evaluated Nuclear Data File/B) system. 2$3These cross sections are sup-
plemented by evaluations from two other sources: the Lawrence Livermore National
Laboratory’s Evaluated Nuclear Data Library (ENDL)4 and evaluations from the
Los Alamos Applied Nuclear Science Group T-2. Older evaluations accessible from
other sources have now essentially been phssed out.

From any one evaluated data set, several sets of cross sections can be generated.
For the Monte Carlo code MCNP the evaluated data are processed into ACE format
(ACE is an acronym for A Compact ENDF) described in Ref. 1. Cross sections—— —
in ACE format are given and used as cent inuous-energy functions, For use with
discrete ordinates transport codes like 0NEDANT5 and TWODANTG, muhigroup
scattering matrices must be calculated from the evaluated data. The format of the
multigroup data is described in Ref. 7. These multigroup scattering matrices for
the SN method are used as the source from which multigroup data as described
in Ref. 8 are generated for input to MCNP when it is run with the multigroup
option. At Los Alamos we have cross sections in both pointwise and multigroup
form available from the same evaluated data source; this makes possible meaningful
comparisons between the cent inuous-energy Monte Carlo, mult igroup Monte Carlo,
and SN methods.

In ACE format the cross sections for all reactions are provided on a single
energy grid. The grid is sufficiently dense that linear-linear interpolat ion between
points reproduces the evaluated cross sections within a specified tolerance that is
generally one percent or less. All cross-section tabulations given in the evaluated
data with semi-log or log-log interpolation schemes are linearized. Depending on
the linearization tolerance, but primarily on the number of unresolved resonances
and the resonance reconstruction tolerance (generally 0.5$%0or better), the resulting
energy grid may contain as few as 250 points (e. g., H-1) or as many as 22,500
points (e. g., Au-197). The “original” ACE-format libraries - those most closely
representing the intentions of the evaluators - can be very long files. “Thinned” files
were prepared for the same evaluations in such a way as to preserve the flat-weighted
integral of the total cross section to within 0.59’0. There are also discrete-reaction
cross-section files in which the pointwise reaction cross sections have been averaged
over 262 energy groups using a flat weight function. Thus, for Monte Carlo cross
sections it is possible to generate many different sets dependent on the linearization,
resonance-reconstruction, and thinning tolerances, to say nothing of the range of
temperatures to which the cross sections can be broadened. With multigroup cross
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sections the problem is compounded because of the various energy group structures
and weight functions which can be used in the cross-section collapse.

The continuous-energy ACE cross sections and multigroup cross sections were
processed from ENDF/B-V and Group T-2 evaluations using modules of the NJOY9
nuclear data processing system. The cross sections from ENDL-85 were processedl”
using the MCPOINT code which is available in the OMEGAll code package.

This Handbook contains plots of reactions from the “original” continuous-energy
cross-section set which most faithfully reproduces the intent ions of the evaluator.
An index to all other representations of that evaluation available in continuous-
energy or multigroup format, along with a detailed description of the reactions in
each evaluation is also provided.

Only one evaluation is plotted for each isotope or element; as can be seen from
Appendix G of Ref. 1, there are many cases where more than one evaluation is
available; the evaluation chosen is the one we believe to be the best and most
current. These evaluations correspond to the default cross sections which are ob-
tained when MCNP is run in a default cross-section mode, and they correspond
to the evaluations from which the aforementioned multigroup cross sections were
generated.

The production of this Handbook is in direct response to the expressed desire of
MCNP users to have readily available a concise package of information with which
to characterize the physical properties of the materials used in their calculations.
The cross-section plots are presented exactly as one would find that information on
the data libraries maintained by the Nuclear Data Team in Group X-6; no attempt
has been made to remove any of the imperfections inherent therein.

II. HANDBOOK CONTENTS

This document contains 129 sets of tabular data, pie-charts and plots of the
neutron interaction, and photon-production cross sections for the elements listed
in Table I. The chemical symbol identifying a certain element or isotope is listed
iirst, followed by the nuclide identifier name or ZAID.

The tabular data lists the source of each evaluation; the appropriate reference
for that source, the available data for the evaluation, isotopic information, evaluation
information, and reaction information. The source refers to the tape or file from
which the evaluated data was taken - that file which was input to the NJOY code
or to MCPOINT. The reference is that document in which the evaluation is best
described and which can be referenced in the literature. Two documents are fre-
quently referenced incompletely. The complete bibliographic citation for “ENDF-
201” is Ref. 2; that for “ENDF-201 Supplement I“ is Ref. 3. All of the cross-section
sets derived from a single evaluation are listed under data availabilityy. These sets are
divided among three classes - cent inuous, discrete-reaction, and mult igroup cross
sections. NES, the number of energies at which the total cross section is tabulated,
and the temperature to which the cross sections were doppler broadened are given
for each of the three classes of cross-section sets. Comparison of the NES values
gives one an idea of how much detail is provided in the various cross-section sets.
Under isotopic information the natural abundance for the isotope and the density
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value used in calculating the mean free path quoted for each pie-chart are listed;
the sources of these data are discussed in Appendix A. The evaluation information
denotes whether or not the evaluation has photon-production data and/or heating
numbers and furthermore, whether these heating numbers are for local or total
heating. This matter is discussed in more detail in section IV. The energy range of

——

the calculation is also listed under evaluation information. The lower energy bound
is 10- 5 eV for ENDF/B-V evaluations and evaluations from Group T-2. The lower
energy bound for ENDL-85 evaluations is 10- 4 eV. Generally, the upper energy
bound is 20 MeV; exceptions are duly noted. Under reaction information all of
the reactions and their respective ENDF/B MT numbers are listed, along with the
respective kinematic and reaction Q values (described in Appendix A).

There are a few isotopes for which reactions given as discrete inelastic scattering
(51< MT < 90) may not be that. In order to accurately represent energy-angle
correlation of neutron emission spectra from light-element reactions, the cross sec-
tion is divided among several inelastic levels. It is this method, sometimes referred
to as the “pseudo-level” technique, in which distinction between kinematic QX and
reaction QR becomes very important. There are notes in Appendix B to describe
these special cases and to explain the repetition of the same reaction label in the
first column under reaction information.

Pie-charts for each evaluation are given at 14 MeV, 1 MeV, and thermal energy.
At these energies the percent contribution of each reaction to the total cross section
is shown graphically and listed numerically, the total cross section in barns and the
mean free path in centimeters are listed; the formula for the mean free path is

A
rnfp(cm) = x (lo24t@n2),

pNACTT
(1)

where p is the density (g/cm3 ), A is the atomic weight (g/mole), NA is Avogardo’s
number (=6.023x1023 atm/mole), and OT is the total cross section in barns. The
TOTAL INELASTIC cross section, a;., referred to in the pie charts is the sum of
the cross sections for inelastic-level scattering and the cross section for scattering
to the continuum; viz,

90

Ui~ = E #fT=i
n,n’ + (7:$=91 (2)

;=S1

The graph or plot data of the cross sections for the various reactions consist of a
series of individual curves which characterize the reactions or ENDF/B MT’s for a
given nuclide or isotope. They are grouped into the following eight broad categories-
1. Summarv Reactions: The total, elastic, absorption, and total fission reactions;.
these reactions are always defined over the entire e~erW’ range. 2. Heating Number;
The local or totil heating number in MeV/collision. 3. Gamma Production: The
total photon-production cross section. 4. Fission Reactions: In cases where the to-
tal fission reaction is given as the sum of reactions (n, F)= (n,f) + (n,n’f) + (n,2nf)
+ (n,3nf), the component reactions are given in this plot. 5. Nubar Data The
prompt and total U, the average number of neutrons per fission, are plotted here.
Total Z is labeled MT=452; prompt D is MT=456. In cases where the Z could
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be either prompt or total, it is identified by MT=453. 6. Threshold Reactions:
These reactions include total inelastic scat teringand another negative-Q reactions
forwhich there are outgoing neutrons; for example, (n,2n), (n,2na), (n,n’p), and
(n,4n) reactions. 7. Absorption Reactions: These are the components of the to-
tal absorption reaction, those reactions for which no neutrons are emitted. One
can find here cross sections for the (n,p), (n,d), (n,3He), (n,a), (n,2a), (n,2p), (n,
pa), and (n,t2cv) reactions. Readers should note that the (n,~) reaction - a prin-
cipal component of the total absorption cross section reaction - is not included
in the foregoing list and is never individually plotted. This was done in order
that the high-threshold absorption reactions could be clearly seen on this plot.
8. Charge-P-article-Production-Reactions: These reactions are redundant, were not
given in the original evaluation, and are not given in the list of component reactions
for the evaluation. They are generated specially to represent the total cross section

3He, and o particles,for producing protons, deuterons, tritons,
It is important to note that the TOTAL INELASTIC cross section MT=4 plot-

ted with the threshold reactions includes the partial cross sections for reactions
being represented using the pseudo-level technique.

The nuclide identifier name or ZAID is a floating point number used to identify
the evaluation. Each evaluated cross section set has a unique ZAID. The ZAID is
of the form ZA.nnX. The portion of the ZAID to the left of the decimal point is 2A,
where, ZA=1OOO*Z+A and Z is the charge number (atomic number) for the element
or isotope and A is the mass number. If the evaluation is for a mixture of isotopes,
A is set to 0.0. For example, 2A for the element silicon is ZA=14000. In the ZAID,
nn is the data set identifier and X indicates one of several classes of data. Hence,
the ZAID for the Group T-2 evaluation for deuterium is 1002.55, where 2=1, A=2,
and nn=55. For those cross-section sets of concern in this Handbook, it is only
necessary to distinguish between Class C, Class D, and Class M (X=C,D, and M)
data sets. Class C data sets are continuous-energy cross sections in ACE format,
the “original” and “thinned” cross sections. The Class D data sets are discrete-
reaction cross sections in ACE format. The Class M data sets are multigroup cross
sections. For the ENDF/B-V evaluations, nn is 50 for the “original” and 51 for the
“thinned” cross sections. The evaluations from Group T-2 have nn 55 or greater;
the evaluations from ENDL-85 have nn=35.

As a convenience to the user, the elements are listed alphabetically according
to name in Table II, and in Table III the elements are listed according to atomic
number. Please note that the Handbook does not contain cross-section evaluations
for every element in the periodic system (Table II).

III. ARRANGEMENT OF THE DATA

The data in this volume can be considered in terms of 3 modules; a tabular
data module, a pie-chart data module, and a graph or plot data module. Each of
the modules contains 129 sets of data which have been automatically formatted
to produce two pages of output. The first page contains the tabular and pie-chart
data and the second page contains the graphs or plots.
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A. Tabular Data

There are 129 sets of tabular data contained in this volume, one for each of
the elements or isotopes on the MCNP library. The tabular data module contains
relevant explanatory information which was detailed in the previous section. The
tabular data or text has encoded T@Ccommands to facilitate the formatting of the
pie charts and text on a single page.

B. Graphics Data

The Handbook contains two graphics data modules, the pie-chart data module,
and the graph or plot data module. The pie-chart module consists of individual
pie charts which have been generated at three different energies. The individual
pie charts are then ordered and formatted so as to be cent ained in a single file and
subsequently combined with the tabular data.

The graph or plot data module consists of a series of curves which characterize
the reactions or ENDF/B MT’s. These curves are grouped into various categories
which form a single graph. For each graph the cross section in barns on the ordinate
is plotted versus the energy in MeV along the abscissa. On the upper right hand side
of each graph the date the plot was generated is given, followed by the ZAID, the
chemical symbol for the element or isotope, the library upon which the evaluat ion is
listed, and the MT’s being plotted. The graphs of curves are subsequently formatted
so that all categories of curves are contained on a single page. It is understood that
not all categories of plots appear for every evaluation. In fact, each page may
contain as few as two or as many as six graphs of plots or curves.

IV. Heating Numbers

Included among the plots for each each nuclide (page two of each evaluation) is a
plot labeled “Heating Numbers” in units of MeV/collision. On the first page under
evaluation information these numbers are detailed as either local or total heating
numbers. Generally, the heating numbers are one of the leas~derstood items of
data available to the user; as such, they merit special attention.

By heating or heating numbers one is actually referring to the local energy
deposition resulting from the production of charged particle motion by neutrons
and gammas. The heating number is simply a means of quantizing or calculating
this effect. The heating number H(E) is a function of incident neutron energy E,
and is a measure of the energy deposited per collision. In local heating the energy
of the secondary neutrons and photons is assumed to be carried away from the
site of the reaction. Local neutron heating is therefore due to the kinetic energy
of the recoil nucleus, of the emitted charged particles, and of the charged particles
produced by radioactive decay of the residual nucleus. Total neutron heating is
the sum of the energy carried away by the photons and the energy deposited in
the collision. Other processes such as internal conversion also contribute to local
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neutron heating. For a detailed explanation of this phenomenon, please see Ref. 12
(page 5) and 13 (page 91).

In his description 14 of the HEATR module in NJOY, McFarlane pointed out
that the heating number could be calculated in a “forward” way using KERMA15
factors (Kinetic Energy ~eleased in I&erial). In the energy density terms used by
NJOY of eV/cm3, the heating rate in a material is,

xx ~i~ij(~)+(~)

i 3

interactions reactions

(3)

where E is the incident energy, ni is the atotic density of material i, @(E) is the
scalar flux of either neutrons or gammas, and k is the Kerrna factor and is in eV-
barns. The kerma factor is obtained by multiplying each interaction cross-section
by the locally deposited energy produced, thus:

(4)

where the sum is over the 1 species of charged particles produced, including recoil,
in the interaction j, on the mat~rial i, at the incident neutron energy E, producing
the mean energy per collision, E’ijt. MCNP needs

(5)

as the heating number. Unfortunately, ENDF/B evaluations do not include the
detailed spectral information needed to calculate Eijl.

The alternative approach which is used in NJOY to cilculate the heating num-
bers is the “energy balance method.” The energy carried away by the neutrons and
photons is subtracted from the total energy available; the remainder is assumed to
be the charged-particle and recoil energy, all of which is locally deposited. Hence
the kerma factor is:

kij(E) = (E + Qij – Aij.(E)– fiij7(~))~:j(~) (6)

and the heating number is effectively kij/aij where Qi~ is the Q-Value (mass differ-
ence) for reaction i on the target j, &ijn is the mean outgoing neutron energy, and
&ij7 is the mean outgoing gamma energy. Thus,

(7)

Equation (7) while theoretically correct is of little practiczd value, since photon-
production information is not available on a reaction-by-reaction basis. Instead the
kermas are redefined viz:
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(8)

~Uij(E)
j

The “total” heating number includes the energies of all photons produ~, the
“local” heating number has the photon energies removed. The distinction between
j and jt is significant. The cross sections for the j~ photon production reactions
are independent of the j neutron reactions. In calculating H~l(E) one takes the
difference between two large numbers. Extreme care must be taken in the cal-
culation of k~(l?) and k~,(E) but - more importantly - extreme care is needed
in the preparation of the evaluated data to insure that proper energy balance is
maintained. When energy balance is considered appropriately, the local heating
numbers H~ti~(E) will be positive.

An alternative and somewhat simpler depiction of the heating number is the
difference calculation employed by Carter and Cashwell (Ref. 13). In this caae

H=lJ+~--Et-rt (9)

where E is the incident neutron energy, ~ is the average Q-Value, E’ is the average
energy of the secondary neutrons, and 17’ is the average energy of the outgoing
photons.

The difference (E+~)-(E’+1”) is the charged particle heating assumed to be
deposited within a negligible distance from the reaction (hence the term local neu-
tron heating). The assumption is that neutrons and photons escape the immediate
volume and deposit their energy elsewhere.

Equation (9) again reinforces the fact that the incorrect calculation of P will
result in negative heating numbers. In the past this problem has been particularly
troublesome as illustrated in the work of Soran and Seamen (Ref. 12) where 26 of
the 68 evaluations on the RMCCS library at that time had negative local heating
numbers. Compare that with the present MCNP library which has 28 of the 129
evaluations with at least one negative local heating number; those evaluations are
listed in Table V. Two factors essential in the improvement of the heating number
calculation are a) better energy balance considerations and b) significantly im-
proved evaluations and evaluational methods. Incidentally, the Monte Carlo code
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MCNP does not use negative heating numbers but sets them to 0.0 when they are
encountered.

V. DISCUSSION

This publication of the Cross Section Data Handbook is particularly significant
both for its contents and the methodology used to generate, order, and assimilate
the contents. This marks the first time that the tabular and graphic data for all nu-
clides on the MCNP Default Cross Section Library have been contained in the same
volume. The tabular data includes the origin of the continuous energy evaluation,
i.e., (the evaluator(s) and the reference in which that evaluation was published), a
list of all currently available data for a given nuclide, Isotopic Information, Eval-
uation Information (photon-production, heating, etc.), and Reaction Information
(MT numbers, energy range, and Q-Values).

The first step in determining a method to the ordering and smimilation of this
tremendous amount of material was to decide upon the evaluations to be included
and their format. It was decided almost immediately that each material or nuclide
would not have more than two pages of tabular data and/or plots or curves (to do
otherwise would make the publication too voluminous, thus defeat ing its purpose).

The second step was to enumerate and automate each task which had to be
performed to effect the generation, and assimilation of the heading, graphic, and
tabular data for each nuclide. In its final form the forward page of data for each
nuclide includes all of the information alluded to above plus cross-section informa-
tion in the form of pie-charts at 14 MeV, 1 MeV, and 2.53E-08 MeV. The back page
includes cross-section plots or curves exclusively. These plots have been grouped or
categorized and are commonly referred to as the Summary Reactions (MT’s 1, 2,
101, 18); Heating Data (MT=301); Gamma Production Data (MT=302); Thresh-
old Reactions (MT’s 4, 16, 17, 22, 24, 25, 28, 37); Fission Reactions (MT’s 19,
20, 21, 38); Absorption Reactions (MT’s 103, 104, 105, 106, 107, 108, 111, 112,
113); and Total Proton Production, Total Deuterium Production, Total Tritium
Production, Total 3He Production, and TotaJ 4He Production (MTs 203, 204, 205
206, 207, and 208). Please see Table IV for a complete list of the Reaction Types
or MT numbers and their significance.

The accomplishment of the second step was a very long, time-consuming, and
exacting process which required numerous changes both to the generation code
XDATAP16 whkh generated the Graphic Data (pie-charts and cross section curves),
and to the Fortran Command Language (FCL17 ) program which was the machinery
used to automate all of the processes. Furthermore, a way had to be devised to
automatically couple the output of the FCL program on the CTSS system to the
!&jX formatting program on the UNIX system which translated and formatted the
FCL output, the heading and tabular data, and produced the pages which are
contained in this volume. To accomplish the latter task, a small CSHELL program
called MKHBK was written which extracted all of the required information from
the CTSS system, automatically ran it through the text formatting program, and
produced two hard copies for each evaluation. Underneath the activity of the two
major programs mentioned above, a myriad of tasks had to be performed to make
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the future generation of this document as automatic as the prevailing computer
systems would allow. Included among these tasks (all of which fall under the FCL
umbrella) is a routine called GNRATE whkh automatically generates and stores
the pie-charts and cross-section curves for any evaluation on the MCNP library from
an input file; the MAKE routine, which automatically fetches the data produced by
the GNRATE routine for an evaluation, enumerates the number of plots, formats
the heading data or text, the pie-charts, and the cross-section curves, and stores
all of this data in the appropriate directories where it is retrieved by the CSHELL
program.

The point to emphasize here is that although the generation of this document
took a great deal of time, it is a task that will only have to be performed once;
that is to say that the task of producing this or similar volumes has been almost
completely automated; consequently, the update of a single nuclide, several nuclides,
or the entire volume can be readily accomplished.

I )
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TABLE I. List of Elements and Isotopes Contained In This Volume

Material ZAID

H
D
T
He-3
He-4
Li-6
Li-7
Be-7
Be-9
B-10
B-n
c
C-12
C-13
N-14
N-15
0-16
F-19
Na-23
Mg
Al-27
Si
P-31
S-32
cl
Ar
K
Ca
Ti
v
Cr
Mn-55
Fe
co-59
Ni
Ni-58
Cu
Ga
As-74
As-75
Kr-78
Kr-80
Kr-82

1001.5OC
1002.55C
1003.5OC
2003.50C
2o04.5oc
3006.50C
3007.55C
4007.35C
4009050C
501O.5OC
5011.56C
6000.50C
6012.50C
6013.35C
7014.50C
7015.55C
8016.50C
9019.50C
11023.5OC
12000.50C
13027.50C
14000.50C
15031.50C
16032.50C
17000.50C
18000.35C
19000.50C
20000.50C
22000.50C
23000.50C
24000.50C
25055.50C
26000.55C
27059.50C
28000.5oc
28058.35C
29000.50C
31OOO.5OC
33074.35C
33075.35C
36078.50C
36080.50C
36082.50C

Material

Kr-83
I<r-84
I{r-86
Y-88
Y-89
Zr
Nb-93
Mo
Rh-103
FP-U235
FP-Pu239
Ag
Ag-107
Ag-109
Cd
Sn
FP-AVG
Xe
Xe-134
Ba-138
Sm-149
Eu
Eu-151
Eu-152
Eu-153
Eu-154
Gd
Gd-152
Gd-154
Gd-155
Gd-156
Gd-157
Gd-158
Gd-160
Ho-165
Hf
Ta-181
w
~7-18~

W-183
W-184
W-186

Re-185

ZAID

360S3.50C
36084.50C
360S6.50C
390SS.35C
390S9.50C
40000.50C
41093.5OC
42000.50C
45103.5OC
45117.90C
46119.90C
47000.55C
47107.5OC
47109.5OC
48000.50C
50000.35C
50120.35C
54000.35C
54134.35C
5613S.50C
62149.50C
63000.35C
63151.55C
63152.50C
63153.55C
63154.50C
64000.35C
64152.50C
64154.50C
64155.50C
64156.50C
64157.50C
6415S.50C
64160.50C
67165.55C
72000.50C
731S1.50C
74000.55C
741S2.55C
741S3.55C
741S4.55C
74186.55C
751S5.50C

Material

Re-187
Pt
Au-197
Pb
Bi-209
Th-231
Th-232
Th-233
Pa-233
U-233
U-234
u..~35
U-236
u._~37
U-238

U-239
U-240
Np-235
Np-236
Np-237
Np-238
Pu-237
Pu-23S
Pu-239
Pu-240
Pu-241
Pu-242
Pu-243
Am-241
Am-242
Am-243
Cm-242
Cm-243
Cnl-244
Cm-245
Cm-246

Cm-247
Cm-248
Bk-249
~f.~.~~
~f’ ‘))()
~f_~Jl
~f-~sa

ZAID

751S7.50C
78000.35C
79197.56C
S2000.50C
S3209.50C
90231.35C
90232.50C
90233.35C
91233.50C
92233.5oc
92234.50C
92235.50C
9~236.5oc
92237.50C
92238.50C
92239.35C
92240.35C
93235.35C
93236.35C
93237.55C
9323S.35C
94237.35c
94238.50C
94239.55c
94240.50C
94241.50C
94242.50C
94243.35C
95241.50C
95242.5oc
95243.50C
96242050c
96243.35C
96244.50C
96245.35C
96~46.35c
96247.35C
96248.35c
97249035c
9s249.35c
98250.35C
9s251.35c
gf#5~.35c



TABLE II.

List of Elements Alphabetically According to Name

Actinium
Aluminum
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Fhncium
Gadolinium
Gallium
Germanium
Gold

Ac 89
Al 13

Am 95
Sb 51
Ar 18
As 33
At 85
Ba 56
Bk 97
Be 4
Bi 83
B5
Br 35
Cd 48
Ca 20
Cf 98
C6
Ce 58
Cs 55
cl 17
Cr 24
Co 27
Cu 29
Cm 96
Dy 66
Es 99
Er 68
Eu 63
Fm 100
F9
Fr 87
Gd 64
Ga 31
Ge 32
Au 79

Hafnium
Hahnium
Helium
Holmium
Hydrogen
Iodine
Iridium
Iridium
Iron
Krypton
Kurchatovium
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium
Manganese
Mendelevium
Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Niobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium

Hf 72
Ha 105
He 2
Ho 67
HI
I 53
In 49
Ir 77
Fe 26
Kr 36
Ku 104
La 57
Lw 103
Pb 82
Li 3
Lu 71
Mg 12
Mn 25
Md 101
Hg 80
MO 42
Nd 60
Ne 10
Np 93
Ni 28
Nb 41
N7
No 102
@ 76
08
Pd 46
P 15
Pt 78
Pu 94
Po 84

Pot assium
Praesodymium
Promethium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Rutheniun
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanaclium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

K 19
Pr 59
Pm 61
Pa 91
Ra 88
Rn 86
Re 75
RI-l 45
Rb 37
Ru 44
Sm 62
Sc 21
Se 34
Si 14
Ag 47
Na 11
Sr 38
s 16
Ta 73
Tc 43
Te 52
Tb 65
T1 81
Th 90
Tm 69
Sn 50
Ti 22
w 74
u 92
v 23
Xe 54
Yb 70
Y 39
Zn 30
Zr 40
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T.4BLE HI.

List of Elements According to Atomic Number

Symbol Name Symbol Name Symbol Name

lH
2 He
3 Li
4 Be
5B
6C
7N
80
9F
10 Ne
11 Na
12 Mg
13 Al
14 Si
15 P
16 S
17 cl
18 Ar
19 K
20 Ca
21 Sc
22 Ti
23 V
24 Cr
25 Mn
26 Fe
27 Co
28 Ni
29 Cu
30 Zn
31 Ga
32 Ge
33 As
34 Se
35 Br

15

Hydrogen
Helium
Lithium
Beryllium
Boron
Carbon
Nitrogen
Oxygen
Fluorine
Neon
Sodium
Magnesium
Aluminum
Silicon
Phosphorus
Sulfur
Chlorine
Argon
Pot assium
Calcium
Scandium
Tit anium
Vanadium
Chromium
Manganese
Iron
Cobalt
Nickel
Copper
Zinc
Gallium
Germanium
Arsenic
Selenium
Bromine

36 Kr
37 Rb
38 Sr
39 Y
40 Zr
41 Nb
42 Mo
43 Tc
44 Ru
45 Rh
46 Pd
47 Ag
48 Cd
49 In
50 Sn
51 Sb
52 Te
53 I
54 Xe
55 Cs
56 Ba
57 La
58 Ce
59 Pr
60 Nd
61 Pm
62 Sln

63 Eu
64 Gcl
65 Tb
66 Dy
67 Ho
68 Es
6!3 Tm
70 Yb

Krypton
Rubidium
Strontium
Yttrium
Zirconium
Niobium
Molybdenum
Technetium
Ruthenium
Rhodium
Pa.llachurn
Silver
Cadmium
Iridium
Tin
Antimony
Tellurium
Iodine
Xenon
Cesium
Barium
Lanthanum
Cerium
Praseodymium
Neoclymium
Promethium
Samarium
Europium
Gaclolinium
Terbium
Dysprosium
Hohnium
Erbium
Thulium
Ytterbium

71 Lu
72 Hf

73 Ta
74 w
75 Re
76 0s
77 Ir
78 Pt
79 Au
80 Hg
81 T1
82 Pb

83 Bi
84 po
85 At
86 Rn
87 Fr
88 Ra
89 Ac
90 Th
91 Pa
92 u

!33 Np
94 Pu
95 Am
96 Cm
97 Bk
98 Cf
9!3 Es
100 Fm
101 lId
102 No
103 Lr
104 Ku
105 Ha

Lutetium
Hafnium
Tantalum
Tungsten
Rhenium
Osmium
Iridium
Platium
Gold
Mercury
Thallium
Lead
Bismuth
Polonium
Astatine
Radon
Francium
Radium
Actinium
Thorium
Protactinium
Uranium
Neptunium
Plutonium
Americium
Curium
Berkelium
Californium
Einsteinium
Fermium
Mendelevium
Nobelium
Lawrencium
Kurchatoviurn
Hahnium



TABLE IV.

List of Reaction Types or MT’s

MT

1
2
4
16
17
18
19
20
21
22
24
25
28
37
38
51
52
.
.

90
91
101
102
103
104
105
106
107
108
111
112
203
204
205
206
207
301
302
452
456

16

Microscopic Cross-Section Reaction

Total
Elastic scattering
Total inelastic scat tering
(n,2n)
(n,3n)
Total fission
(n,f) (first chance fission)
(n,n’f ) (second chance fission)
(n,2nf) (third &mce fission)

(n,n’a)
(n,2ncu)
(n,3ncr)
(n,n’p)
(n,4n)
(n,3nf ) (fourth chance fission)
(n,n’) to first excited state
(n,n’) to second excited state
.
.

~n,n’) to 40t~excited state
(n,n’) to continuum
Absorption
(n,y) radiative capture
(n,p)
(n,d)
(n,t)
(n,3He)
(n,a)
(n,~~)

(n,2p)
(n,pa)
Total proton production
Total deuterium production
Total tritium production
Total 3He production
Total 4He production
Heating data
Gamma production
Total nubar
Prompt nubar



TABLE V, Evaluations With Negative Heating Numbers

Material ZAID Element Name

F-19
Mg
Al-27
Si
P-31
Ti
v
Cr
Mn-55
co-59
Ni
Ni-58
Cu
Nb-93
Mo
FP-AVG
Ba-138
Eu-151
Gd
Ho-165
Ta-181
Pt
W-183
W-184
Au-197
Pb
Bi-209
Th-232

9019.50C
12000.50C
13027.50C
14000.50C
15031.50C
22000.50C
23000.50C
24000.50C!
25055.50C
27059.50C
28000.50C
28058.35C
29000.50C
41093.5OC
42000.50C
50120.35C
56138.50C
63151.55C
64000.35C
67165.55C
73181.50C
78000.35C
74183.55C
74184.55C
79197.56C
82000.50C
83209.5oc
90232.5oc

Fluorine
Magnesium
Aluminum
Silicon
Phosporus
Titanium
Vanadium
Chromium
Manganese
Cobalt
Nickel
Nickel
Copper
Niobium
Molybdenum
Average Fission Product
Barium
Europium
Gadolinium
Holmium
Tantalum
Platinum
Tungsten
Tungsten
Gold
Lead
Bismuth
Thorium

Library

ENDF5P3
ENDF5U3
RMCCS
ENDF5P3
ENDF5U3
ENDF5U2
ENDF5U2
RMCCS
ENDF5U3
ENDF5U3
RMCCS
ENDL853
RMCCS
ENDF5P3
ENDF5U2
ENDL853
RMCCS
NEWXS3
RMCCSA
NEWXS3
ENDF5U2
RMCCSA
RMCCSA
RMCCSA
NEWXS3
RMCCS
ENDF5U2
ENDF5U3
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Reaction
elaat ic
(n,-f)

Hydrogen-1
ZAID=1OO1.5OC

SOURCE: ENDF/B-V (MAT= 1301,
REFERENCE: “Summary Documental

by L. Stewart, R. J. LaBauve, and P.
contained in ENDF–201

Data Availabilit.~

Continuous Energy

ZAID=1OO1.5OC NES=244 T=300’W

ZAID=1OO1.51C NES=244 T=30&K

ZAID=1OO1.53C NES=394 T=60CF’K

Discrete Reaction

ZAID=1OO1.5OD NES=263 T=300’JK

Multigroup

ZAID=1OO1 .5oM 3&Group T=30&’K

Jsotowe Informat ,io~

Abundance.99.985%

Density =8.99E05 gm/cm3

Evaluation Information

Photon-Production Data – Yes

Heating Numbers – Local

Energy Range – 10-11 to 20 MeV

Reaction Infomatbu

MT Ihi.(hhv) &..(Mev) Q~c(Mev) QR(Mev)
2 1.0000-11 2. 0000+01

102 1.0000-11 2. 0000+01 2. 2246+00 2. 2246+00

Tape 511)
:ion for 1H<
G. Young

THSRMAL
sKm3T-ws2ba77M
UFP - WARY m

n&lA

E-lNMaV
srGnn’.428bar?LS
MFP = 4388.14S7n

E=14.00W
SIcnm -0.69 banu
Amp = 26R61Dl m
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Deuterium – 2
ZAID=1OO2.55C

SOURCE: Group T-2 (MAT=120, File /T2/PGY/H2/LANLH2)
REFERENCE: “Energy-Angle Correlated EmissionSpectra from the D(n,2n)P Reaction,”

by P. G. Young
page 4 in Los Alamos National Laboratory progress report LA-9468-PR (August 1982)

Reaction
elastic
(n,2n)
(n,2n)
(n,.2n)
(n,ln)
(n,2n)
(n,2n)
(n,2n)
(n,ln)
(n,ln)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,!h)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,2n)
(n,y)

Data Availabllitv
Continuous Energy

ZAID=1OO2.55C NES=285 T=300”K
Discrete Reaction

ZAID=1OO2.55D NES=263 T=300”K
Multigroup

ZAID=1OO2.55M 30-Group T=300”K
ZAID=1OO2.OOM 187–Group T=30001<

IsotoDe bforrnatio~
Abundance=O.015%

Density=l .7965E04 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range -10-11 to 20 MeV

MT

5?
52
63
54
56
56

%

::
61

%
64
65
66
67
68
69
70
71

E
74
75
76

n
79
80
81

::
84
85
86

1%

Emln(MeV)
i .0000 -11
3. 5644+00
4. 0146+00
4.4649+00
4.91s1+00
S . 3654+00
5. 8156+00
6. 2658+00
6.7161+00
7. 1663+00
7. 6166+00
8. 0668+00
8. 5170+00
8. 9673+00
9. 4175+00
9. 8678+00
1.0318+01
1. 0768+01
1.1218+01
1. 1669+01
1.2119+01
1. 2569+01
1.3019+01
1. 3470+01
i . 3920+01
1. 4370+01
i . 4820+01
1.5271+01
1.5721+01
1.6171+01
1.6621+01
1.7072+01
1.7522+01
1.7972+01
1.8422+01
1.8873+01
1.9323+01
1.9773+01
1.0000-11

tionInform atio~
E~a=(MeV) QK(MeV)
2.0000+01
2.0000+01 -2.3760+00
2.0000+01 -2.6750+00
2.0000+01 -2.9750+00
2.0000+01 -3.2750+00
2.0000+01 -3.5750+00
2.0000+01 -3.8750+00
2.0000+01 -4.1750+00
2.0000+01 -4.47s0+00
2.0000+01 -4.7750+00
2.0000+01 -5.0750+00
2.0000+01 -5.3750+00
2.0000+01 -5.6750+00
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-5.9750+00
-6.2750+00
-6.5750+00
-6.8750+00
-7.1750+00
-7.4750+00
-7.7750+00
-8.0750+00
-8.3750+00
-8.6750+00
-8.9760+00
-9.27s0+00
-9.5750+00
-9.8750+00
-1.0175+01
-1.0475+01
-1.0775+01
-1.1075+01
-1.1375+01
-1.1675+01
-1.1976+01
-1.2275+01
-1.2575+01
-1.2875+01
-1.3175+01

6.2574+00

QR(Mev)

-2
-2
-2
-2

:;

-2
-2
-2
-2
-2

2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00

-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.22s0+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00
-2.2250+00

6.2574+00

THERMAL
SICMT.425ha7n5
J/FP= 49?t3z6 m

E=lQOMV
Smvr = .?.s? tur7M
MFP = S4&105 m

I?=14.00M0V
SICIVT.O.81 barns
MFP=2Z980% cm

NOTE:(PLEASE SEE APPENDIX B)
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TYitium – 3
ZAID=1OO3.5OC

SOURCE: ENDF/B-V (MAT= 1169, Tape 501)
REFERENCE: “Summary Documentation for 3H~

by L. Stewart, contained in ENDF-201

D ta Availability

Continuous Energy

ZAID=1OO3.5OC NES=184 T=30WK

ZAID=1OO3.51C NES=184 T=30LY’K

Discrete Reaction

ZAID=1OO3.5OD NES=263 T=30@K

Mukigroup

ZAID=1OO3.5OM 30-Group T=30&’K

J30@e hfomath
Abundance. O.00%

Density= 2.6904e-04 gm/cm3

~on Info~

Photon-Production Data – No

Heating Numbers – Total

Energy Range - 10-] 1 to 20 MeV

Reaction Information

Reaction MT Em~n (MeV) Emam(MeV) QK (MeV) QR(MeV)
elastic 2 i .0000 -11 2. 0000+01
(n,2n) 16 8. 3603+00 2. 0000+01 -6. 2576+00 -6. 2676+00

THERMAL
SIolm = 152 ba?lu
~w. fz293.m ~

E- IOOW
smm. t.m h-
MT= 10948ssm

E=14.00 Atev
SI(XV’T = 09s barns
NFP = 19069B3 cm

22
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Re~tion
eleetk
(n,p)
(n,d)

Helium – 3
ZAID=2003.50C

SOURCE: ENDF/B-V (MAT= 1146, Tape 511)
REFERENCE: “Summary Documentation for 3He,”

by L. Stewart, contained in ENDF-201

Continuous Energy
ZAID=2003.50C NES=229 T=3000K

ZAID=2tX)3.51C NES=229 T=30@K

Discrete Reaction

zAID=2m.5oD NES=263 T=3000K

Multigroup

zAID=2033.5oM 30-Gcoup T=3000K

Abundauce=O.0W14%
Dcnsity=l.345E04 gm/cm3

Photon-Production Data - No
Heating Numbers - Total

_ -SG -10-11 to 20 M.V

E- tion Informa~
MT Emin(MeV) lk~*(MeV) Q~(MeV) QR(MeV)

2 1.0000-11 2.0000+01
103 1.0000-11 2. 0000+01 7.6449-01 7.6449-01
104 4. 361S+00 2. 0000+01-3. 2684+00-3. 2664+00

THERMAL
Smwr - 69s7.44 barlu
uFP. lmaam

E= f.mMev
smt7T=2B7k7m
Mm-12972.18 cm
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Helium – 4
ZAID=2004.50C

SOURCE: ENDF/B-V (MAT= 1270, Tape 501)
REFERENCE: “Summary Documentation for 4He,”

by G. M. Hale, R. A. Nisley,and P. G. Young
contained in ENDF–201

ContinuousEnergy

ZAID=M04.50C NES=345 T=30WK
ZAID=2004.51C NES=345 T=30&K

Discrete Renctk
ZAID=2UM.50D NES=263 T--K

Multigmup
ZAID=2004.50M 30-Group T=30LPK

Abm&mce=99.999R13%

Density= l.785E04 gm/cm3

Photon-production Data - No

Heating Numbem - Total

Emqy Range -10-11 to 20 MeV

MT &*m(MeV) &~(MeV) QK(MeV)
2 1.0000-11 2. 0000+01

QR(~ev)

SBnul’=oawblmu
nm=4s%7mcm

~=tmw
snmn’=7Jmbmnu
MFP-ssowsm

lr=umw
smur-fm~
M?P=sLwssmcm
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Lithium – 6
ZAID=3006.50C

SOURCE: ENDF/B-V (MAT= 1303, Tape 511)
REFERENCE: “Summary Documentation for ‘Li,”

by G. M. Hale, L. Stewart, and P. G. Young
contained in ENDF–201

~ata Availabllitv
Continuous Energy

ZAID=3006.50C NES=373 T=3WK
ZAID=3006.51C NES=353 T=30WK

Dkcrete Reaction
ZAID=3006.50D NES=263 T=30@K

Multigroup
ZAID=3006.50M 30-Group T=30&K

JsotoDe Infcmna ion
Abundance=7.&%

Density= 4.62775EOl gm/cm3

Reaction MT
elaatic 2
(n,%l)u
(n,n’c)d,u ~!
(n,n’c)d,u 62
(n,n’l)d,cn 53
(n,n’c)d,a 64
(n,n’c)d,u 66
(n,n’c)d,a ~f
(n,n’2)7
(n,n’c)d,a S8
(n,n’c)d,a 69
(n,n’c)d,a 60
(n,n’c)d,a 61
(n,n’c)d,a 62
(n,n’c)d,u 63
(n,n’c)d,u 64
(n,n’c)d,a 66
(n,n’c)d,a 66
(n,n’c)d,u 67
(n,n’c)d,a 68
(n,n’c)d,a 69
(n,n’c)d,u 70
(n,n’c)d,a 71
(n#’c)d,a 72
(n,n’c)d,a 73
(n,n’c)d,u 74
(n,n’c)d,u 76
(n,n’c)d,u 76
(n,n’c)d,u 77
(n,n’c)d,a 78
(n,n’c)d,a 79
(n,n’c)d,a 80
(n,n’c)d,u 81
(n,y) 102
(n,p) 103
(n*t) 106

Photon-Production Data - Yes
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

&action morma outi

Emim(MeV) Em~=(MeV) Qrc(MeV) QR(MeV)
1.0000-11 2. 0000+01
4. 3181+00 2. 0000+01 -3. 6980+00 -3. 6980+00
1. 7516+00 2. 0000+01 -1. 6000+00 -1. 4737+00
2. 3364+00 2. 0000+01 -2. 0000+00 -1. 4737+00—____
2. 6514+00 2 .0000+01 -2. 18S0+00 -1 .4737+00
2.9192+00 2.0000+01 -2.6000+00-1.4737+00
3.6031+00 2.0000+01 -3.0000+00-1.4737+00
4.0869+00 2.0000+01 -3.6000+00-1.4737+00
4.1593+00 2.0000+01-3.5620+00 0.0000+00
4.6708+00 2,0000+01 -4.0000+00-1.4737+00
5.2646+00 2.0000+01 -4.5000+00-1.4737+00
6.8384+00 2.0000+01 -S.OOOO+OO -1.4737+00
6.4223+00 2.0000+01 -5.5000+00-1.4737+00
7.0061+00 2.0000+01 -6.0000+00-1.4737+00
7.5900+00 2.0000+01 -6.5000+00-1.4737+00
8.1738+00 2.0000+01 -7.0000+00-1.4737+00
8.7677+00 2.0000+01 -7.5000+00-1.4737+00
9.3415+00 2.0000+01 -8.0000+00-1.4737+00
9.9254+00 2,0000+01 -8.5000+00-1.4737+00
1.0s09+01 2.0000+01-!
1.1093+01 2.0000+01-9.600

9.0000+00-1.4737+00
0+00-1.4737+00

1:1677+01 2.0000+01 -1.0000+01-1.4737+00
1.2261+01 2.0000+01 -1.0500+01-1.4737+00
1.2845+01 2.0000+01 -1.1000+01-1,4737+00
1.3428+01 2.0000+01 -1.1500+01-1,4737+00
1.4012+01 2.0000+01 -1.2000+01-1.4737+00
1.4696+01 2.0000+01 -l.2500+Ol - 1.4737+00
1:6180+01 2.0000+01 -1.3000+01-1,4737+00
1.6764+01 2.0000+01 -1.3600+01-1.4737+00
1.6348+01 2.0000+01 -1.4000+01-1.4737+00
1.6931+01 2.0000+01 -1.4500+01-1.4737+00
1.7S15+01 2.0000+01 -1.5000+01-1.4737+00
1.tm99+ol 2.0000+01 -1.5500+01-1.4737+00-----
1.0000-11 2:0000+01 7.2606+00 7.2506+00
3.1846+00 2.0000+01 -2.7273+00-2.7273+00
1.0000-11 2.0000+01 4.7838+00 4.7838+00

NOTE:(PLBASE SEE APPENDIX B)

i’tmwu
Smor -838$8 bar’na
Nw-omm

#=1.oow
:E7g ;Jf3mwnr

E-14~M
sfmn’-t.4sbarM
Mm= 14.8scm

. <Njq

M/\(M?

(NW
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Lithium – 7
ZAID=3007.55C

SOURCE: Group T-2 (MAT= 3007, File /T2/PGY/L17B/L17LA8)
REFERENCE: “New ENDF/B–V Evaluationof n + 7Li Reactions,”

by P. G. Young
page 6 of Los Alamos National Laboratory progress report LA-9468-PR (August 1982)

Data Availability
Continuous Energy

ZAID=3W7.55C NES=32S T&KKF’K
Discrete Reaction

zAID=3a17.55D NES=203 T=3(WK
Mukigroup

ZAID.3007.55M 30-Group T=30LPK
ZAID=3007.00M lS7–Group T=30@K

Otove. Information
Abundance= 92.so%

Density =O.53978 gm/cm3

J%duation Info rmatio~
Photon-Production Data - Yes

Heatiug Numbers - Local
Energy Range – 10-11 to 20 MeV

nisRMtL
SKavr=?.mknu
MIP=l&%mi

Reaction
elaatk
(n#n)
(m,2m)a
(m,h)a
(rl##l)
(n~’)t,a
(n~’)t,a
(n,n’)t,a
(m,n’)t,a
(n,n’)t,a
(mpt’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,rl’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(n,n’)t,a
(m,n’)t,a
(n#l’)t,u
(n,n’)t,a
(n,n’)t,a
(n,n’)t,u
(n,n’)t,a
(II,n’)t,u
(n,n’)t,a
(n~’)t,a
(n,n’)t,a
(n,n’)t,u
(n,n’)t,a
(n,~)
(n,d)

MT
2

::
26
51
52
63

%
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
76
76
77
78
79
80
81

1:;
104

Ii!2u
Eml.(MeV)
1.0000-11
8. 2929+00
9. 9782+00
1. 2523+01
6.4627-01
3. 1454+00
3. 7172+00
4.2891+00
4. 8610+00
6. 29S6+00
5. 4329+00
6. 0048+00
6. 5767+00
7. 1485+00
7. 7204+00
8. 2923+00
8. 8642+00
:. w;:;:

1:0580+01
i . 1152+01
1. 1724+01
1. 2295+01
1.2867+01
i . 3439+01
1.4011+01
1. 4583+01
1. 5155+01
1. 5727+01
1. 6299+01
1. 6871+01
1. 7442+01
1. 8014+01
1. 8586+01
i . 9158+01
1. 9730+01
1.0000-11
8. 8679+00

;ion Inform a
lh..(Mev)
2. 0000+01
2 .0000 +01
2. 0000+01
2. 0000+01
2 .0000 +01
2 .0000 +01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.000o+oi
2.0000+01
2.0000+01
2.0000+01

Aim
QK(Mev)

-7.2505+00
-8.7240+00
-1.0949+01
-4.7761-01
-2.7500+00
-3.2500+00
-3.7500+00
-4.2s00+00
-4.6300+00
-4.7500+00
-6.2500+00
-s.7600+00
-6.2500+00
-6.7500+00
-7.2500+00
-7.7500+00
-8,2500+00
-8.7500+00
-9.2500+00
-9.7500+00
-1.0250+01
-1.0750+01
-1.1250+01
-1.1750+01
-1.22s0+01
-1.2750+01
-1.3250+01
-1.3760+01
-1.42s0+01
-1.4750+01
-1.5250+01
-1.5760+01
-1.6250+01
-1.6750+01
-1.7250+01

2.0327+00
-7.7532+00

QdMev)

-7.2505+00
-8.7240+00
-1.0949+01

0.0000+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00
-2.4667+00

2.0327+00
-7.7532+00

E=lmMv
SK3vr=liieiknu
Mm. i9seenn

E=f4aw
sn3vr=l.uh?na
Mm.f&wcm

NOTE:(PLEASE SEE APPENDIX B)
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Beryllium – 7
ZAID=4007.35C

SOURCE:ENDL-85(ZA=4007on ND850424)
REFERENCE: LawrenceLivermoreLaboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howertonand M. H. MacGregor

Continuous Energy
ZAID=4Ca17.35C NES=180

Multigroup
ZAID=4007.35M 30-Group

Abundance=O.00%

Wtty=l.44042 gm/cm3

T=oOK

T=OOK

Photon-Production Data - No
Heating Numbers - Local

Energy Range -10-10 to 20 MeV

&action Information
Reaction MT Emin(MeV) &a,(MeV) QK(MeV)
eladc 2 1.0000-10 2. 0000+01
(n,p) 103 1.0000-10 2. 0000+01 1. 6600+00
(n,cY) 107 1,0000-10 2. 0000+01 1. 8992+01

Cb@fev)

1. 6500+00
1. 8992+01

THERMAL
;Icg ;mmm.lo bonu

E- M.@ifw
Srtml’ - Isa barna
UFP w 4M m
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Beryllium – 9
ZAID=4009.50C

SOURCE:ENDF/B-V(MAT=1304,Tape 505)
REFERENCE: “Beryllium – 9,”

by R. J. Howerton, contained in ENDF-201

wvailabilit~
continuous Eergy

ZAID=4CNXWOC NES=329 T=30WK
ZAID=4W9.51C NES=329 T=30@K

Diie Reaction
zAID=41139.5oD NES=263 T–-K

Multigmup
zAID=4m.5oM 30-GroaIp T=30WK

wow InfQxQ!kwn
.

Abundana=100.0%
Density=l.85 gmjcms

PhotomProduction Data - Yes
Heating NuTobere- Lmxl

Energy Range -10-11 to 20 M.V

Reaction Information
Reection MT Emin(MeV) &~(Mev) QK (MW QdMev)
elastic 2 1.0000-11 2. 0000+01
(n, I/an’1) 6 1. 8680+00 2. 0000+01 -1. 6800+00 -1. 6800+00
(n,l/ti’~) 7 2. 7020+00 2. 0000+01 -2. 4300+00 -2. 4300+00
(n,l/~n’~) 8 7. 5166+00 2. 0000+01 -6. 7600+00 -6. 7600+00
(n,l/~n’A) 9 1. 2543+01 2. 0000+01 -1. 1280+01 -1. 1280+01
(n,2/2n’1) 46 1. 8680+00 2. 0000+01 -1. 6800+00 -1. 6800+00
(n,2/2n’a) 47 2. 7020+00 2. 0000+01 -2. 4300+00 -2 .4300+00
(n,l/2n’~) 48 7. 5166+00 2. 0000+01 -6. 7600+00 -6. 7600+00
(n,a/~n’q) 49 1. 2S43+01 2. 0000+01 -1. 1280+01 -1. 1280+01
(n,~) 102 1.0000-11 2. 0000+01 6. 8200+00 6. 8200+00
(n,p) 103 1. 4266+01 2. 0000+01 -1. 2830+01 -1. 2830+01
(n,d) 104 1.6301+01 2. 0000+01 -1 .4660+01 -1 .4660 +01
(n,t) 105 1. 1609+01 2. 0000+01 -1. 0440+01 -1. 0440+01
(nja) 107 6.6715-01 2.0000+01 -6.0000-01-6.0000-01

Snmn’=e.sti
Mm-$mem

E= UQOMV
Sfiavl ’-islbanu
m.6.M#Hn
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Boron – 10
ZAID=501O.5OC

SOURCE: ENDF/B-V (MAT==1305, Tape 511)
REFERENCE: “Summary Documentation for 1°B,”

by G. M. Hale, L. Stewart, and P. G. Young
contained in ENDF–201

Data Availability
Continuous Energy

ZAID=501O.5OC NES=514 T=300”K
ZAID=5010.51C NES=512 T=300”K
ZAID=501O.53C NES=700 T=600”K

Discrete Reaction
ZAID=501O.5OD NES=263 T=30W’K

Multigroup
ZAID=501O.5OM 30-Group T=30WK

Isotope hformation
Abundance= 19.SOO%

Density =2.16746 grn/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range – 10–11 to 20 MeV

Reaction Information
Reaction
elastic
(n,n’1)-f
(n,n’2)T
(n,n’3)~
(n,n’4)7 . 9461+00 2. 0000+01 -3. 5850+00 0. 0000+00
(n,n’)cr ;5 5, 2549+00 2. 0000+01 -4. 7740+00 -4. 4600+00
(n,n’)a
[::::;p

S292+00 2. 0000+01 -5. 1140+00 -4. 4600+00
. 6864+00 2. 0000+01 -5. 1660+00 0. 0000+00
. 7051+00 2. 0000+01 -5. 1830+00 -4. 4600+00

(n,n’)a ;9 6.5197+00 2.0000+01 -5.9230+00 -4.4600+00
(n,n’)cx .6363 +00 2.0000+01 -6.0290+00-4.4600+00
(n,n’)a 7508+00 2.0000+01 -6.1330+00-4.4600+00
(n,n’)d,2a 2.0000+01 -6.5000+00-5.9340+00
(n.n’)a 63 7.7052+00 2.0000+01 -7.0000+00-4.4600+00

MT Emin(MeV) Em.=(MeV) QI{(MeV) QdMev)
2 1.0000-11 2.0000+01

51 7.8923-01 2.0000+01-7.1700-01 0.0000+00
52 1.9153+00 2.0000+01 -1.7400+00 0.0000+00
53 2.3710+00 2.0000+01 -2.1540+00 0.0000+00
:4 3.

56 5.~
57 5.
58 5.
5
60 6.
%1 6.7
62 ~.i548+O0—---

/n;n’jd,z@ 64 8.2555+00 2.0000+01 -7.5000+00-5.9340+00
(n,n’)p 65 8.8059+00 2.0000+01 -8.0000+00-6.5850+00
(n,n’)cr 66 9.3563+00 2.0000+01 -8.5000+00-4.4600+00
(n,n’)a 67 9.9066+00 2.0000+01 -9.0000+00-4.4600+00
(n,n~)d,Za 68 1,0457+01 2.0000+01 ‘9.5000+00-5.9340+00

69 1.1007+01 2.0000+01 -1.0000+01-4.4600+00
g:’k,2a 70 1.1558+01 2.0000+01 -1.0500+01 -s.9340+00
(n,n’)d,2a 71 1.2108+01 2.0000+01 -1.1000+01-5.9340+00

.2659+01 2.0000+01 -1.1500+01-4.4600+00

.3209+01 2.0000+01 -1.2000+01-5.9340+00
(n,n’)cz 72 1.
(n,n’)d,za 73 i.
(n,n’)d,2a 74 1.3759+01 2.0000+01 -1.2500+01-5.9340+00
(n,n’)cr 75 1.4310+01 2.0000+01 -1.3000+01-4.4600+00
(n,n’)d,2a 76 1.4860+01 2.0000+01 -1.3500+01-5.9340+00
(n,nj)d,2a 77 1.5410+01 2.0000+01 -1.4000+01-5.9340+00

78 1.5961+01 2.0000+01 -1.4500+01-6.5850+00
[:::’]:,2a 79 1.6511+01 2.0000+01 -1.5000+01 -5.9340+00
(n,n’)d,2a 80 1.7061+01 2.0000+01 -1.5500+01-5.9340+00

1.7612+01 2.0000+01 -1.6000+01-5.9340+00(n,n’)d,2a 8! __

(n,n’)d,2a 83 1.
(n,n’)d,2a 84 1.
(n,n’)a 85 1.(
(n,~) 102 1.0000-11 2.0000+

(n,n’)a 82 1.8162+01 2.0000+01 -1.6500+01 -4.4600+00
.8713+01 2.0000+01 -1.7000+01-5.9340+00
.9263+01 2.0000+01 -1.7500+01 -5.9340+00

9813+01 2.0000+01 -1.8000+01-4.4600+00
.01 1.1456+01 1.1456+01

(n,p) 103 1.0000-11 2.0000+01 2.2670-01 2.2670-01
(,,,d) 104 4.8003+00 2.0000+01 -4.3610+00-4.3610+00

.0000-11 2.0000+01 2.7900+00 2.?900+00(n,a) 107 1.
(n,t2a) 113 1.0000-11 2:0000+01 3.2400-01 3.2400-01

THA’RMAL
sIcnn’=s24s22 blmw
MFP=o.oom

E=I.00MW
srcrvT=2B8turYu
MFP.2A8em

E-14.(MW
SIcml’-l.aharm
AfFP=62L3 em

NOTE:(PLEASE SEE APPENDIX B)
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Boron – 11

REFERENCE:

ZAID=5011.56C

SOURCE:Group T-2 (MAT=5011, File /T2/PGY/EVAL/LAS/Bl lLA2)

“ENDF/B–VI Data Evaluations at Los Alarrtos National Laboratory for Fusion Applications,”

by P. G. Young and D. A. Rutherford

LOS AIamos National Laboratory report LA-UR-87-1588 (May 1987) .

ZAID=501

ZAID=501

ZAID=501

Conthllmw Energy
.56C NES=1762 T=30LFK

Discrete Flea&on

s6D NES=26S T=30@K
Multigroup

s6M 30-Group T=30WK

koto~ Information

Abundancc=SO.20%

Dcn3ity.2.3S314 gmjcms

Photon-Production Data - Yes
Heating Numbers - Local

Energy Range – 10-11 ta 20 MeV

(m,h)
(n,n’)a
(II,n’)p
(n.m’1)

Reaction MT Em~m(MeV) &~(MeV) QK(MeV) QdMeV)
dfutic 2 1.0000-11 2.0000+01

16 1. 2504+01 2. 0000+01 -1. 1454+01 -1. 1454+01
22 9. 4575+00 2. 0000+01 -8. 6637+00 -8. 6637+00
28 1. 2257+01 2. 0000+01 -1. 1228+01 -1. 1228+01
51 2. 3194+00 2. 0000+01 -2. 1247+00 O. 0000+00

&#2j 52 4. 8621+00 2. 0000+01 -4. 4449+00 O. 0000+00
(n,m’s) 53 6. 4803+00 2. 0000+01 -5. 0203+00 O. 0000+00
(n,n’4) 54 7. 3607+00 2. 0000+01 -6. 7429+00 O. 0000+00
(n,n’s) 55 7.4141+00 2.0000+01 -6.7918+00 0.0000+00
(n,m’u) 56 7.9530+00 2.0000+01 -7,2855+00 0.0000+00
(n,n’r) 57 8.7088+00 2.0000+01 -7.9778+00 0.0000+00
(II,m’lq 58 9.3446+00 2.0000+01 -8. S603+00 0.0000+00
(n,d9) 59 9.7375+00 2.0000+01-8.9202+00 0.0000+00
(n,n’lo) 60 1.0027+01 2.0000+01-9.1850+00 0.0000+00
(n,y) 102 1.0000-11 2.0000+01 3.3699+00 3.3699+00
(n,p) 103 1.1713+01 2.0000+01 -1.0724+01-1.0724+01
(n,t) 105 1.0434+01 2.0000+01 -9.5582+00-9.6582+00
(n,a) 107 7.2385+00 2.0000+01 -6.6309+00-6.6309+00

nIsRnu
SK3vr=smbamu
M?P= 1.4sC+n

E. fm MV
sImVr=lmd
Mw=4xicm

E=14.WW
swnn’.l.42tuww3
Mm=s.wcm

- IyJ#

. f#J

t(~
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Carbon
ZAID=6000.50C

SOURCE:ENDF/B-V(MAT=1306,Tape 511)
REFERENCE: “Summary Documentation Carbon Evaluation ENDF/B-V MAT 1306,”

by C. Y. Fu and F. G. Perey
contained in ENDF–201

Reaction
elaatk
(n#l’l)
(Il,n’)sa
(rl,n’)su
(n,n’)sa
(n,n’)30
(rl,n’)3a
(n,n’)3a
(n,n’)3a
(Il,n’)scr
(n,n’)3a
(n,n’)3a
(n,rl’)3u
(n,m’)3a
(n,n’)3a
(n,n’)3a
(n,n’)3a
(a,n’)3a
(n,n’)3a
&,;j)Sa

(n,p)
(n,d)
(n,a)

Jlata AvailabXty
Continuous Energy

ZAID=6000.50C NES=875 T=30@K
ZAID=6000.51C NES=876 T=3000K

Discrete Reaction
zAID=6fxlo.5oD NES=263 T=300’-’K

Multigroup
ZAID=6000.50M 30-Group T=300’JK

Mom ln&mm&u
Abundance=Natural

Denaity=2.25 gm/cm3

Photon-Production Data - Yes
Heating Nwnbem - had

Energy Range -10-” to 20 MeV

MT
2

51
52
53

::
56
57
58
69
60
61
62
63
64
6S
66
67

::
102
103
104
107

Emi.(Mev) lh..(kkv) Q~(Mev)
1.0000-11 2. 0000+01
4. 8121+00 2. 0000+01 -4. 4390+00
8. 2963+00 2. 0000+01 -7. 6S30+00
1. 0448+01 2. 0000+01 -9. 6380+00
1. 1166+01 2 .0000 +01 -1. 0300+01
1, 1761+01 2.0000+01 -1.0840+01
1,2196+01 2.0000+01 -1.1260+01
1.2738+01 2.0000+01 -1.17 S0+01
1.3280+01 2.0000+01 -1.22S0+01
1.3822+01 2.0000+01-1.2760+01
1.4364+01 2.0000+01 -1.32S0+01
1.4906+01 2.0000+01-1.3750+01
1.6448+01 2.0000+01-1.4250+01
1.6990+01 2.0000+01-1.4760+01
1.6532+01 2.0000+01-1.5250+01
1.7074+01 2.0000+01 -1.S7S0+01
1.7616+01 2.0000+01-1.6250+01
1.8158+01 2.0000+01-1.6750+01
1,8700+01 2,0000+01-1.7260+01
7.8865+00 2.0000+01-7.2750+00
1.0000-11 2.0000+01 4.9470+00
1.4500+01 2.0000+01 -1.2S88+01
1,52S0+01 2,0000+01-1.3733+01
6.1737+00 2.0000+01 -5.69S0+00

%@fev)

0.0000+00
-7.2750+00
-7.2750+00
-7.2760+00
-7.27S0+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2760+00
-7.27S0+00
-7.27S0+00
-7.27S0+00
-7.2750+00
-7.27S0+00
-7.27S0+00
-7.27S0+00
-7.2750+00
-7.2760+00
-7.2750+00

4.9470+00
-1.2588+01
-1.3733+01
-6.6950+00

T?isiw.u
smlw’=4%banv
niw.lmcm

E=f&Mv
Smur.s.sshawu
Uw.s.uem

E-laohv
Smvl’-l.slbanw
Mw-e.mcm

NOTE:(PLEASE SEE APPENDIX B)
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Reaction
elastic
(n#’l)
(SI,sl’)su
(n,n’)sa
(n,n’)su
(n,n’)sa
(n,n’)h
(n,n’)3a
(n,n’)h
(n,n’)sa
(Il,n’)sa
(n,n’)Sa
(n,n’)Sa
(n,n’)sa
(n,n’)3u
(n,n’)3u
(n,n’)Su
(m,n’)su
(n,n’)Sa
(n,n’)3a
(n,-f)
(n,p)
(n,d)
(n,a)

Carbon – 12
ZAID=6012.50C

SOURCE:ENDF/B-V(MAT=1306,Tape 511)
REFERENCE: Same as for natural carbon

COMMENT: The data for

Pa ta Availability
Continuous Energy

ZAID=6012.50C NES=875
Discrete Reaction

ZAID=6012.50D NES=263
Multigmup

ZAID=6012.50M 3&Group

Abuudance=96.90%

MT

5?
.52
63
54
65
S6
57
58
59
::

62
63
64
65
66
67
68

J:
103
104
107

12C are identical to the data for natural carbon.

T=3000K

T=3000K

T=300’JK

Density =2.24794 gm/cm3

Photon-Production Data – Yes
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

fraction Information

E~in(MeV)
1.0000-11
4. 8121+00
:. ;~w:::

1: 1166+01
1.17s1+01
1.2196+01
1. 2738+01
1. 3280+01
1. 3822+01
1. 4364+01
1. 4906+01
1. 5448+01
i . 5990+01
i . 6532+01
i . 7074+01
1.7616+01
1. 8158+01
1. 8700+01
7. 8865+00
1.0000-11
1. 4500+01
i . 6250+01
6. 1737+00

E~~=(Mev)
2. 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

QK(Mev)

-4.4390+00
-7.6530+00
-9.6380+00
-1.0300+01
-1.0840+01
-1.1260+01
-1.17s0+01
-1.2250+01
-1.2750+01
-1.3250+01
-1.3760+01
-1.4250+01
-1.4750+01
-1.5250+01
-1.57s0+01
-1.6260+01
-1.67S0+01
-1.7250+01
-7.2760+00

4.9470+00
-1.2588+01
-1.3733+01
-6.6950+00

QR(Mev)

0.0000+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.27S0+00
-7.2760+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00
-7.2750+00

4.9470+00
-1.2588+01
-1.3733+01
-5.6950+00

THERMAL
SICIUT=4.S6 bnnu
UFP=l.mem

E-f.00MeV
smmT=2s2bam9
MFP=9.44mL

E = 14.00 MaV
SICIVT=l.2f &ma
MFP.6.z’cmNOTE:(PLEASE SEE APPENDIX 13)
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Carbon –
ZAID=6013.35C

SOURCE:ENDL-85(ZA=6013
REFERENCE:LawrenceLivermore Laboratory report

elaatk
(n#’l)
(n,m’a)
(Il,lb’s)
(n*t)
(n,a)
~,n!)

13

on ND850424)
UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton andM.H.MacGregor

Continuous Energy

ZAID=6013.35C NES=395 T=~OK

Ieoto* Informstioq
Abundance= l.10%

Denaity=2.4359 gm/cm3

Evaluation Information

Photon-Production Data - Y-
Heating Numbem - Local

Emxgy Range -10-10 to 20 MeV

MT Emi.(Mev) E~..(MeV) Q~(Mev)
1.0000-10 2. 0000+01
3. 3276+00 2. 0000+01 -3. 0880+00
3. 9698+00 2. 0000+01 -3. 6840+00
4. 1630+00 2. 0000+01 -3, 8S40+00
1. 3386+01 2. 0000+01 -1. 2423+01
4. 1336+01 2. 0000+01 -3. 8369+00
6.3297+00 2.0000+01 -4.9460+00
1.0000-10 2.0000+01 8.1770+00

%@fev)

0.0000+00
0.0000+00
o. 0000+00

-1.2423+01
-3.8369+00
-4.9460+00

8.1770+00

7HERAL4.L
SJmul’ -4.18 banu
uI!F-.r.lslnn

E=ILWMV
slcltn’.zsfbarns
Uw. 9s9 m

E=14.00W
SICN)T=I.46 barn.!
nm-e.fom

N##lA

$“
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Nitrogen – 14

Reection
eleet ic
(n,2n)
(n,n’1)
(n,n’2)
(n,n’il)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’8)
(n,n’9)
(n,n’)p
(n,n’)p
(n,n’1~)
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)p
(n,~)
(n,p)
(n,d)
(n,t)
(n,c+)
(n,2cr)

ZAID=7014.50C
SOURCE:ENDF~B-V(MAT=1275,Tape’505)

REFERENCE: “Summary Documentation for 14N,”
by P. G. Young and D. G. Foster, Jr.

contained in ENDF–201

Data Availability
Continuous Energy

ZAID=7014.50C NES=1196 T=30&K
ZAID=7014.51C NES=1195 T=30WK

Discrete Reaction
ZAID=7014.50D NES=263 T=300’-’K

Multigroup
ZAID=7014.50M 30-GrcmP T=300”K
ZAID=7014.00M 187–Group T=300”K

Jsotme Informat ion
Abundance= 99.63%

Density =l.25028E03 gm/cm3

ILdat ion Jnforma tio~
Phot~n-&oduction Data – Yes

Heating Numbers - Local
Energy Range - 10-]1 to 20 MeV

MT
2

;:

!?5?5

65
66
57
58
59
60
61
62
63
64

::
67
68
69
70
71

%
74
75
76
77
78
79
80
81

1::
103
104
105
107
108

Bwction InfOrmation
Emi.(MeV) E~~.(MeV) Q~(MeV) QR(Mev)
1.0000-11 2. 0000+01
1. 1313+01 2.0000+01 -1.05 s3+01 -1 .0553 +01
2. 4796+00 2. 0000+01 -2. 3130+00 0. 0000+00
4. 2400+00 2. 0000+01 -3. 9661+00 0. 0000+00
5. 2670+00 2. 0000+01 -4. 9i30+O0 0. 0000+00
S.4740+00 2.0000+01 -E. 1060+00 0.0000+00------ _-
6:iOiO+O0 2.0000+Oi -5.6910+00 0:0000+00
6.2600+00 2.0000+01 -5.8340+00 0.0000+00
6.6444+00 2.0000+01 -6.1980+00 0.0000+00
6.9082+00 2.0000+01 -6.4440+00 0.0000+00
7.5342+00 2.0000+01 -7.0280+00 0,0000+00
8.6400+00 2.0000+01 -7.9660+00 -7.6s00+00----
8.6420+00 2.0000+Oi -8:0610+00 -7.5S00+00

------ --

9.1005+00 2.0000+01 -8.4890+00 0.0000+00
9.3803+00 2,0000+01 -8.7500+00-7.5500+00
9.9163+00 2.0000+01 -9.2600+00-7.5500+00
1.0452+01 2.0000+01 -9.7500+00-7.5500+00
1.0988+01 2.0000+01 -1.0250+01 -7.6S00+00
1.1524+01 2.0000+01 -1.0750+01-7.5500+00
1.2060+01 2.0000+01 -1.1250+01-7.5500+00
1.2596+01 2.0000+01 -1.1750+01-7.5500+00
1.3132+01 2.0000+01 -1.2250+01 -7.S500+00
1.3668+01 2.0000+01 -1.2760+01-7.6600+00
1.4205+61 2.0000+01 -1.32S0+01 -7.5500+00
1.4741+01 2.0000+01 -1.3750+01-7.5500+00
1.5277+01 2.0000+01 -1.4250+01-7.5500+00
1.5812+01 2.0000+01 -1.4750+01-1.1613+01
1.6349+01 2.0000+01 -1.5250+01-7.5500+00
1.6885+01 2.0000+01 -1.5750+01-7.5600+00
1.7421+01 2.0000+01 -1.6250+01-7.5500+00
1.7957+01 2.0000+01 -1.6750+01 -7.6600+00
1.8493+01 2.0000+01 -1.7250+01-1.1613+01
1.9029+01 2.0000+01 -1.7760+01 -7.FAOO+OO
1.9565+01 2.0000+01 -ii8250+01 -7.5500+00

_—--

1.0000-11 2.0000+01 1.0835+01 1.0835+01
1.0000-11 2.0000+01 6.2640-01 6.2640-01
6.7090+00 2.0000+01 -5.3250+00-5.3250+00
4.3042+00 2.0000+01 -4.0150+00-4.0150+00
1.6863-01 2.0000+01-1.5730-01 -1.5730-01
9.4575+00 2.0000+01 -8.8220+00-8,8220+00

THERMAL
WCnm = 122s butns
nFP=l&zl.13f3c?n

E=i.oonav
Slmvl’ = 2.s9 barns
MFP-?7WEOm

Jr=t4m MeV
Smwl’-im band
A(FP=t185iR5em

NJ.i#uA

NOTE:(PLEASE SEE APPENDIX B)

46

\ (N&



7014.50C

~j
id d id 10-’ d “’”’” ‘ ‘-d ““”-w————N&n A% (ML) f d Id

Vr-f

UT-J

—.— .—.—
Vr-ivl
UA5wwnW

w - m1440c
w-u
nmnRM4U
w-w
xnkx~

MID- W1430C
N-14
nnm~

W>jf*
—-—

K3‘w
—.—,—.—

p=jfm

w - wf4doc
v-u
wmlRMcca
m’-4o4
Vu?wc

.—

[

/

47



Reaction
elastic
(n,2n)
(n,n’)u
(n,n’)p
(n,n’1)
(n,n’~)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’c)
(n,-y)
(n,p)
(n,d)
(U,t)
(n,u)

Nitrogen – 15
ZAID=7015.55C

SOURCE: Group T-2 (MAT= 9993, Fik /T2/PGYC/EVAL/LAS/IW 5V5Rl)

REFERENCE: “*5N + n Evaluation,”

by P. G. Young
Los AlanuM National Laboratory internal memorandum T-2-M-1427 (November 3, 1983)

~
Continuous Energy

ZAID=7015.55C NES=744 T.30WK
D~te Reaction

ZAID=7015.55D NES=263 T=30&K

Multigroup

ZAID=7015.55M 30-Group T=30&K

Abundance= O.37%
Density=l .w3E-03 gm /cm3

&duat ion Info~

Photon-Production Data - Y-
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

b= On ~ti

MT E*i.(MeV) &..[MeV) Qw [MeV) Qn(MeV)...... .
2 1.0000-1’1

16 1.1661+01
22 1. 1730+01
28 1. 0893+01
51 5. 6245+00
52 6. 65S1+00
53 6. 7492+00

.-----
2. 0000+01
2. 0000+01 -1. 0833+01
2. 0000+01-1. 0991+01
2, 0000+01 -1. 0207+01
2. 0000+01 -6. 2701+00
2 .0000+01 -S.2988+00
20 0000+01 -6. 3239+00

.1661+00 0.0000+00
SS 7:7921+00 2:6600+01-7.3011+00 0.0000+00
66 8.0759+00 2.0000+01-7.6671+00 0.0000+00
57 8.8718+00 2.0000+01-8.3126+00 0.0000+00
91 8.8718+00 2.0000+01 -8.3128+00-8.3128+00

102 1.0000-11 2.0000+01 2.4900+00 2.4900+00
103 9.6938+00 2.0000+01 -8.0893+00-8.9893+00

64 7.6362+00 2.0000+01 -7.:

-1.0833+01
-1.0991+01
-1.0207+01

0.0000+00
0.0000+00
0.0000+00

---- ----- ---- ---- .X28+oo-7.9828+oo
105 1.0568+01 ~:0000+01 -6.9020+00-9.9020+00
107 8.1340+00 2.0000+01 -7.6215+00-7.6216+00

lTiERXAL
sICml’-4mhwn3
ImP=4mlE4m

E=lJWMW
sIclvl’=2.6f&vnS
J(FP.7130.i7em

E=f4.MM3v
sfmuT=l.66bwnY
MFP=llzm64 cm
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Oxygen – 16

Reaction
elaat ic
(n,n’1)
(n,n’2)
(n,n’3)
(n,n14)
(n,n’5)
(n,n’)a
(n,n’)a
G&

(n,n’10)
(n,n’)a
(n,n’)a
(n,n’)a
(n,n’)a
(n,n’)a
(n,n’)a
(n,n’)p
(n,n’)a
(n,n’)a
(n,n’)a
(n,n’)p
(n,n’)cr
(n,n’)a
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)a
(n,n’)a
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)a
(n,n’)o
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)a
(n,~)
(n,p)
(n,d)
(n,a)

ZAID=8016.50C
zAID=ao16.51c
ZAID=8016.53C
ZAID=8016.54C

ZAID=8016.50D

ZAID=8016.50M

MT

5?
52

::
55
S6
57
58
59
60
61
62
63
64
65
66
67

::
70

1%
103
104
107

ZAID=8016.50C
SOURCE: ENDF/B-V (MAT= 1276, Tape 505)

REFERENCE: “Summary Documentation for 180:

by P. G. Young, D. G. Foster, Jr., and G. M. Hale

contained in ENDF–201

Rata Availab! 1.,.t

Continuous Energy
NES=1391 T=300”K
NES= 1390 T=300”K
NEs=139a T=600”K
NES=1402 T=900”K

Discrete Reaction
NES=263 T=300”K

Multigroup
30-Group T=300”K

Isotone InfOrmatiO~
Abundance= 99.762%

Density =l.429E03 gm/crn3

J3valuationlnformati~
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range – 10-11 to 20 MeV

R!w
Emin(M.V)
1.0000-11
6. 4340+00
6. S180+00
7. 3532+00
7. 5680+00
9.4315+00
i . 0202+01
1. 0468+01
1. 1007+01
1. 1643+01
1. 1779+01
1. 1796+01
1. 1970+01
1.2161+01
1. 2248+01
i . 2363+01
1.2813+01
1.3227+01
1.3318+01
1.3602+01
1.3785+01
1.3979+01
1.4298+01
1.4617+01
1.4936+01
1.5265+01
1.5574+01
1.S893+01
1.6212+01
1.6531+01
1.68s0+01
1.7168+01
1.7487+01
1.7806+01
1.8125+01
1.8444+01
1.8763+01
1.9082+01
1.9401+01
1.9720+01
1.0000-11
1.0247+01
1.0526+01
2.3535+00

ion Informa

y&le+;\

2:0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

LtiQ!l
QK(Mev)

-6.0520+00
-6.1310+00
-6.9170+00
-7.1190+00
-8.8720+00
-9.6970+00
-9.8470+00
-1.0354+01
-1.0952+01
-1.1080+01
-1.1096+01
-1.1260+01
-1.1440+01
-1.1521+01
-1.1630+01

QR(Mev)

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-7.1610+00
-7.
-7.

0.

-; :
-7.
-7.

:;:

1610+00
1610+00
0000+00
0000+00
1610+00
1610+00
1610+00
1610+00
1610+00

-1.2053+01 -7.1610+00
-1.2442+01-1.2126+01
-1.2528+01-7. 1610+00
-1.2795+01 -7.1610+00
-1.2967+01 -7.1610+00
-1.3150+01
-1.3450+01
-1.3750+01
-1.4050+01
-1.4350+01
-1.4650+01
-1.4950+01
-1.5250+01
-1.5560+01
-1.5850+01
-1.6150+01
-1.6450+01
-1.6750+01
-1.7050+01
-1.7350+01
-1.7650+01
-1.79s0+01
-1.8250+01
-1.8550+01

4.1430+00
-9.6390+00
-9.9010+00
-2.2139+00

-1.2126+01
-7.1610+00
-7.1610+00
-1.2126+01
-7.1610+00
-1.2126+01
-7.1610+00
-7.1610+00
-1.2126+01
-7.1610+00
-1.2126+01
-7.1610+00
-7.1610+00
-1.2126+01
-7.1610+00
-1.2126+01
-7.1610+00
-1.2126+01
-7.1610+00

4.1430+00
-9.6390+00
-9.9010+00
-2.2139+00

THERMAL
smitm-am~
MW=4809.S? am

Jr-loon&
smvT. azw k-
MFP=SS6i53mt

E=14.00M
sIGmT=l&f&wn!3
W!F- ti#s99 em

NOTE:(PLEASE SEE APPENDIX B)
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Fluorine – 19
ZAID=9019.50C

SOURCE:ENDF/B-V(MAT=1309,Neutron Data from Tape 503; Photon Production Data from Tape 552)
REFERENCE: “Summary Documentation Fluorine Evaluation ENDF/B-V MAT 1309,”

by D. C. Larson and C. Y. Fu
contained in ENDF–201

THERM.42

Reaction
elastic
(n,2n)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’9)
(n,n’4)
(n,n’5)
(n,n’t3)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
[%::;)

(n,-f)
(n,p)
(n,d)
(n,t)
(n,@)

Data Availability

Continuous Energy

ZAID=9019.50C NES=1569 T=3000K
ZAID=9019.51C NES=1541 T=30@K

Discrete Reaction
ZAID=9019.50D NES=263 T=30@K
ZAID=9019.51D NES=263 T=30WK

Multigroup
ZAID=9019.50M 30-G roup T=30W’K

k.oto~e Information
Abundance= loO.00%

Density =l.690E03 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range -10-11 to 20 MeV

64

%

lx
69
70
71

1%
103
104
105
107

W
E~~n(MeV)
1.0000-11
1. 0985+01
5. 1370+00
8. 4174+00
1.1584-01
2.0746-01
1. 4922+00
1. 5354+00
1. 6365+00
2. 9276+00
4. 1144+00
4. 2103+00
4. 2461+00
4. 6104+00
4. 7968+00
4. 7989+00
4. 8948+00
4.9316+00
5.3771+00
5. 6235+00
5.7162+00
5.7541+00
5. 7910+00
5. 8341+00

QR(Mev)

2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-1.0431+01 -1.0431+01
-4.0129+00-4. 0129+00
-7.9930+00-7. 9930+00
-1.1000-01 0.0000+00
-1.9700-01
-1.3460+00
-1.4580+00
-1.5540+00
-2.7800+00
-3.9070+00
-3.9980+00
-4.0320+00
-4.3780+00
-4.5550+00
-4.5570+00
-4.6480+00
-4.6830+00
-5.1060+00
-5.3400+00
-6.4280+00
-5.4640+00
-5.4990+00
-5.5400+00

5.9289+00 2.0000+01 -5.6300+00
6.2585+00 2.0000+01 -5.9430+00
1.0000-11 2.0000+01 6.6013+00
4.2503+00 2.0000+01 -4.0360+00
6.0742+00 2.0000+01 -5.7680+00
7.9582+00 2.0000+01 -7.5570+00
1.6039+00 2.0000+01 -1.5230+00

0:0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0:
0.
0.
0.
0.

t
o.
0.

0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00

SIclwl’.s.nti
Aiw=isommem

H,C&u

E= I.00MsV
smvr = 315 harm
MPP=5WLlAicm

E-i400MW
sIGmT=l.?8bams
MFP-lcM99.17cm

0:0000+00
-5.9430+00

6.6013+00
-4.0360+00
-5.7680+00
-7.5570+00
-1.5230+00

\

\ fNq&wA

(:g)
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Sodium – 23
ZAID=11023.5OC

SOURCE:ENDF/B-V(MAT=1311,Tape 506)
REFERENCE: “Summary Documentation Sodium Evaluation EN DF/B–V MAT 1311,”

by D. C. Larson, contained in ENDF-201

Reaction
elantic
(n,2n)
(n,n’1)
(n,n’2)
(n,n’$)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’S)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’ltl)
(n,n’c)
(n,~)
(n,p)
(n,u)

Continuous Energy
ZAID=11023.5OC NES=2703 T=301YK
ZAID=11023.51C NES=2228 T=300”K

Discrete Reaction
ZAID=11023.5OD NES.263 T=30WK
ZAID=11023.51D NES=263 T=30w’K

Multigroup
ZAID=11023.5OM 30-Group T=30&K

Isotoue hformation
Abundance= 100.00%

Density =O.97 gm/cm3

Evaluation Information

Photon-Production Data - Yes

Heating Numbers – Local

Energy Range – 10-11 to 20 MeV

MT
2

;:
52
53
54
65
56
67
58
59

:!
62
63
64
65
66
67
68
1%
103
107

E.
1.

&
2.
2.
2.
2.
3.

::
4.
g.

6:
6.
6.
6.
6.
7.

B&M
“&(#e;\

2959iOl
5931-01
1692+00
4980+00
7558+00
8237+00
1139+00
8416+00
0502+00
6244+00
9793+00
6160+00
7726+00
0127+00
2163+00
3452+00
54s1+00
4220+00
1318+00
1000+00
0000-11
7S48+00
0356+00

tion Information
Ema=(MeV) QK(MeV)
2. 0000+01
2. 0000+01 -1. 2414+01
2. 0000+01 -4.4000-01
2. 0000+01 -2. 0780+00
2. 0000+01 -2. 3930+00
2. 0000+01 -2. 6400+00
2. 0000+01 -2. 7060+00
2. 0000+01 -2. 9830+00
2.0000+01 -3.6800+00
2.0000+01 -3.8800+00
2.0000+01 -4.4300+00
2.0000+01 -4.7700+00
2.0000+01 -5.3800+00
2.0000+01 -5.5300+00
2.0000+01 -5.7600+00
2.0000+01-5.9550+00
2.0000+01-6.0785+00
2.0000+01 -6.2700+00
2.0000+01-7.1100+00
2.0000+01 -7.7900+00
2.0000+01-5.8436+00
2.0000+01 6.9615+00
2.0000+01 -3.6970+00
2.0000+01-3.8660+00

QR(MeW

-1.2414+01
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-5.8436+00
6.9615+00

-3.5970+00
-3.8660+00

THERUAL
SIclwr = 392 bum
MFP= iOi13em

E=1.00MV
slCnn’=3.f7bmns
MFP= 12Afe?n

E = 14.00 AM
SIclvl’.l.zsbarrw
MW=2224tvn

.54
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Magnesium

Reaetion
elaatic
(n,2n)
(n,n’)a
(n,n’)p
(m,ll’1)
(n,n’2)
(Il,n’s)
(n,n’4)
(n,n%)
(n,n’6)
(n,n’7)
(n,n’8)
(n,m’9)
(n,n’10)
(n,n’11)
(n,n’12)
(11,11’19)
(n,n’14)
(n,m’ls)
(Il,m’le)
(n,ll’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’28)
(n,n’29)
(n,n’30)
(n,n’31)
(n,n’W)
(n,n’3S)
(n,n’34)
(n,n’35)
(n,n’36)
(n,n’37)
(n,n’38)
(n,n’39)
&,::$)

(n,~)
(n,p)
(n,a)

ZAID=12000.50C

SOURCE: ENDF/B-V (MAT= 1312, Tape 500)

REFERENCE: “Summary Documentation Natural Magnesium Evaluation ENDF/B-V MAT=1312 ,“

by D. C. Lamcm, contained in ENDF-201

Data Availability
Continuous Energy

ZA1D=12000.50C NES=2430 T=300”K
ZAID=12000.51C NES=1928 T=300”K

Discrete Reaction
ZAID=12000.50D NES=263 T=300”K
ZAID=12000.51D NES=263 T=300”K

Multigroup
ZAID=12000.50M 30-Group T=300”K

tODeInformatio~
Abundance= Natural

Density=l .74 gm/cm3

MT
2

;:
28
61
52
53
54
55
66
57
68

::
61
62

::
66
66

::
69
70
71
72
73
74
76
76
77
78
79
80
81
82
83
84
86
86
87
88
89
90

1:;
103
107

~
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range -10-1’ to 20 MeV

Reaction In~ t“
Emi.(MeV) Em~.(MeV) Q~(MeV)
1.0000-11 2. 0000+01
7. 6200+00 2. 0000+01 -7. 3160+00
1. 1800+01 2. 0000+01 -9. 3130+00
1. 2650+01 2. 0000+01 -1. 1696+01
6.0900-01 2.0000+01 -6.8400-01
1.0166+00 2.0000+01-9.7600-01
1.4270+00 2.0000+01-1.3700+00
1.6779+00 2.0000+01-1.6110+00
1.8830+00 2.0000+01-1.8080+00
2.0434+00 2.0000+01 -1.9620+00
2.7400+00 2.0000+01 -2.6660+00
2.8495+00 2.0000+01-2.7360+00
2.9193+00 2.0000+01-2.8030+00
3.0620+00 2.0000+01 -2.9400+00
3.6440+00
3.6494+00
3.7348+00
4.0660+00
4.1066+00
4.1337+00
4.2233+00
4.2920+00
4.4060+00
4.4472+00
4.5000+00
4.5128+00
4.63S0+00
4.5317+00
4.8992+00
4.9075+00
5.03s7+00
6.4480+00
6.2500+00
6.9000+00
7.6S60+00
7.9380+00
7.9380+00
8.0720+00
8.7930+00
8.6980+00
8.7920+00
8.7930+00

2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-3.3990+00
-3.4080+00
-3.5860+00
-3.9030+00
-3.9420+00
-3.9690+00
-4.0560+00
-4.1200+00
-4.2300+00
-4.2700+00
-4.3200+00
-4.3330+00
-4.3510+00
-4.3511+00
-4.7040+00
-4.7120+00
-4.83.50+00
-S.2300+00
-6.0000+00
-6.4400+00
-7.3s00+00
-7.6600+00
-7.6200+00
-7.7600+00
-8.1200+00
-8.3600+00
-8.4400+00
-8.4410+00

9:0100+00 2.0000+01-8.6600+00
9.2290+00 2.0000+01 -8.8600+00
5.s000+00 2.0000+01 -4.3000+00
1.0000-11 2.0000+01 8.1670+00
4.9600+00 2.0000+01 -3.0400+00
2.1100+00 2.0000+01 4.6000-01

QR(Mev)

-7.3160+00
-9.3130+00
-1.1696+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-4.3000+00
8.1670+00

-3.0400+00
4.6000-01

THERMAL
smmT=94’7bam3
ul!P=BJmcm

E=l.fmmkv
smlm=.4.a-
nw-8.T3cm

Js=faMv
SIcmT=l.mbtuvu
MFP.1S14 em

.N$gu

‘-%ff-

L (n&)
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Aluminum – 27

Reaction
elastic
(n,2n)
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’S)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’lS)
(n,n’14)
(n,n’llt)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’2S)
(n,n’24)
(n,n’)p
(n,n’20)
(n,n’27)
(n,n’)p
(n,n’29)
(n,n’)p
(n,n’)p
(n,n’)u
(n,n’)p
(n,n’)p
(n,n’)p
(n,n’)a
(n,n’)p
(n,n’)p
(n,n’)a
(n,n’)p
(n,~)
(n,p)
(n,d)
(n,t)
(n,cr)

ZAID=13027.50C
SOURCE: ENDF/B-V (MAT= 1313, Tape 506) ‘

REFERENCE: “Sununary Documentation for 27A1,”
by P. G. Young and D. G. Foster, Jr.

contained in ENDF-201

Continuous Energy
ZAID=13027.50C NES=2028 T=300”K
ZAID=13027.51C NES=1952 T=300”K

Discrete Reaction
ZAID=13027.50D NES=263 T=300°K

Multigroup
ZAID=13027.50M 30-Group T=300”K
ZAID=13027.00M 187–Group T=300”K

Jsotom Inf rma Omti
Abundance~100.00%

Den.sity=2.702 gmJcrns
E dua on Informat O%ti i

Phot;n-Production Data - Yes
Heating Numbers - Local

Energy Range – 10-11 to 20 MeV

Reaction Informs OrLti

MT
2

;$!

::
54
65
56
57
68
59
60
61
62
63
64
65

:;
68
69

;:
72
73
74
75
76
77

;:
80
81
82
83
84
85
86
87
88
89

1::
103
104
105
107

Emin(MeV)
1.0000-11
i . 3545+01
8. 7S00-01
1. 0510+00
2. 2930+00
2. 8341+00
3. 0914+00
3. 1132+00
3. 8166+00
4. 1040+00
4. 2070+00
4. 5740+00
4. 6770+00
4.7512+00
4.9910+00
S.4463+00
5.9660+00
6.4840+00
7.0023+00
7.S210+00
8.0400+00
8.S584+00
9.0771+00
9.5960+00
1.0114+01
1.0633+01
1.1152+01
1.1671+01
1.2189+01
1.2708+01
1.3227+01
1,3745+01
1.4264+01
1.4783+01
1.6302+01
1.5820+01
1.6339+01
1.6858+01
1.7376+01
1.8025+01
1.8803+01
1.9581+01
1.0000-11
1.8961+00
6.2720+00
1.1291+01
3.2487+00

Em
2.
2.
2.
2.

::
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

::

::
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

::
2.
2.

,ax(MeV)
0000+01
Oooo+oi
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
()::):::

0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01

Ql<(MeV) QR(MeV)

-1.
-8.
-1.
-2.
-2.
-2.
-3.
-3.
-3.
-4.
-4.
-4.
-4.
--4.
-6.
-5.
-6.
-6.
-7.
-7:
-8.
-8.
-9.
-9.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-i.
-1.
-1.
-i.
-1.
-1.
-1.
-1.

:;:

-::
-6.
-1.
-3.

3057+01
4300-01
0130+00
2100+00
7320+00
9800+00
0010+00
6780+00
9560+00
0550+00
4090+00
5080+00
5800+00
8110+00
2500+00
7500+00
2500+00
7500+00
2500+00
7500+00
2500+00
7500+00
2500+00
7500+00
0250+01
0750+01
1250+01
1750+01
2250+01
2750+01
3250+01
3750+01
42s0+01
47s0+01
5250+01
5750+01
6250+01
6750+01
7375+01
812S+01
8875+01
7240+00
8278+00
0460+00
0884+01
1316+00

-1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.

::
0.

3057+01
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00

0.0000+00
0.0000+00

-8.2710+00
0.0000+00
0.0000+00

-8.2710+00
0.0000+00

-8.2710+00
-8.2710+00
-1.0101+01
-8.2710+00
-8.2710+00
-8.2710+00
-1.0101+01
-8.2710+00
-8.2710+00
-1.0101+01
-8.2710+00

7.7240+00
-1.8278+00
-6.0460+00
-1.0884+01
-3.1316+00

THERMAL
SIcIvr = l.sl m
MFP=1O.92 cm

E-I.00MV
Srmn’= 237 barn.,
MFP.7.lmm

E=14.00W
sIclv’1’.t.w krtu
MFP- 959 en

NOTE:(PLEASE SEE APPENDIX B)

58



13027.50C

.

\

i —
id

w-l
mrw.

—-—
w-n
m4sl’lc

n-m
m!iwvmm

fww
IUD - lsoz?dw
U-27
m Rum

ITwm
—-—

my
—.—.—.—
l%j’m
..................

Ml’-to?
NALIWA

D

59

,/

/#

/

-L--

L

m-m
fmlonm

—-—

#2x#i%mmm
—. —,___

m-m
rNIYuM m

..................
m-m?
ALmAFnoD

#



Silicon
ZAID=14000050C

SOURCE:ENDF/B-V(MAT=1314,Tape 507)
REFERENCE: ‘Summary Documentation Natural Silicon EvaluationENDF/B–V MAT 1314?

by D. C. Larson, contained in ENDF-201

Reaction
elaetic
(n,h)
(n,n’)u
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n%)
(n,n’6)
(n,n’7)
(n,n%)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’llf)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,u’c)
(Il,v)
(n,p)
(n,d)
(n,a)

Data Availabllit~

Continuous Energy

ZAID=14000.50C NES=2440 T=300c’K

ZAID=14000.51C NES=1887 T.30&K

Discrete Reaction

ZAID=14000.50D NES=263 T.3000K

ZAID=14000.51D NES=263 T=30&K

Multigroup

ZAID=14000.50M 30-Group T=300W

Isotolle Information

Abundance= Natural

Density=2.32 gm/cm3

Evaluation Informaticm

Photon-Production Data - Yes
Heating Numbers - Loud

Energy Range – 10-11 to 20 MeV

~
MT E~in(MeV) Em.. (MeV) QJC(MeV) QR(MeV)

2 1.0000-1’1 2:0000+0-I ‘-” ‘ ‘ ‘--’ ‘
16 8. 7781+00 2. 0000+01 -8. 4738+00 -8. 4738+00
22 1. 0343+01 2. 0000+01 -9. 9848+00 -9. 9848+00
28 1.2001+01 2.0000+01 -1. 1585+01 -1. 158S+01
51 1. 3187+00 2. 0000+01 -1. 2730+00 0. 0000+00
62 1. 8429+00 2. 0000+01 -1.77 90+00 o. 0000+00
53 2.1008+00 2.0000+01 -2;0280+00 0.0000+00
54 2.31 S3+00 2.0000+01 -2.2350+00 0.0000+00
55 2.5121+00 2.0000+01 -2.4250+00 0.0000+00
56 3.1782+00 2.0000+01-3.0680+00 0.0000+00
57 3.6236+00 2.0000+01-3.4980+00 0.0000+00
58 3.7S42+00 2.0000+01-3.6240+00 0.0000+00
69 3.9064+00 2.0000+01 -3.7700+00 0.0000+00
60 3:9241+00 2.0000+01-3:7860+00 0:0000+00
61 4.7828+00 2.0000+01-4.6170+00 0.0000+00
62 4.9817+00 2.0000+01-4.8090+00 0.0000+00
63 S.0035+00 2.0000+01 -4.8300+00 0.0000+00
64 6.1637+00 2.0000+01-4.9750+00 0.0000+00
66 %.4973+00 2.0000+01 -6.2720+00 0.0000+00--- . ..- -.—. —.
66 6:9303+00 5:oooo+oi -6.6900+oo 0:0000+00

---

67 7,1250+00 2.0000+01-6.8780+00 0.0000+00
68 7.1344+00 2.0000+01-6.8870+00 0.0000+00
69 7.6450+00 2.0000+01-7.3800+00 0.0000+00
70 7.6813+00 2.0000+01-7.4160+00 0.0000+00
71 0.0781+00 2.0000+01 -7.7980+00 0.0000+00
?2 8:2200+00 2.0000+01 -7.9350+00 0.0000+00
91 4.1437+00 2.0000+01 -4.0000+00-4.0000+00

102 1.0000-11 2.0000+01 8.7676+00 8.7676+00---- ---—- —---- —.—
103 ~:9986+00 2.0000+01 -3:6600+00 -3;8000+00
104 1.0500+01 2.0000+01 -9.3583+00-9.3583+00
107 2.74S2+00 2.0000+01 -2.6500+00-2.6500+00

THERMAL
SlmV1’-.!?mblu?w
um=am~

E=1D6MU
Sfcn?r = 4.43 blwm
W!P-4s4Gm

E-14.mw
sIclvT-i.sl tmms
Mm= lf.m am

Jfnqj#7u -.)
(Ay#@
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Ruaction
alast k
(rl,an)
(Il,n’)p
(n,m’c)
(II,T)
(n,p)
(n,u)

Phosphorus – 31
ZAID=15031.50C

SOURCE:ENDF/B-V(MAT=1315,Tape 503)
REFERENCE: “Phosphorus -31,”

by R. J. Howerton, contained in ENDF-201

Availab&J.y
. .

Continuous Energy

ZAID=15031.50C NES=326 T=3000K

ZAID=15031.51C NES=326 T=3000K

Discrete Reaction

ZAID=15031.50D NES=263 T=300’JK

ZAID=15031.51D NES=263 T=3MF’K

Multigroup

ZAID=15031.50M 30-Group T=30@K

Jsotom Information

Abundance= 100.00%

Deneity=2.70 grn/cm3

@mluation Information

Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

MT E~in(Mev) E~~.(Mev) QK (Nlev) QR(MeV)
2 1.0000-11 2. 0000+01

16 1.2711+01 2.0000+01 -1.2310+01 -1.2310+01
28 7. 5377+00 2. 0000+01 -7. 3000+00 -7. 3000+00
91 1. 3100+00 2. 0000+01 -1. 2687+00 -1. 2687+00

102 1.0000-11 2.0000+01 7.9300+00 7.9300+00
103 1.6000+00 2.0000+01 -7.1000-01-7.1000-01
107 3.0000+00 2.0000+01 -1.9400+00-1.9400+00

THEIUfAL
SI(XVT=49T bum
xFP=4.ssO?n

n

E-i.00M#
sICnVT=2139 blwns
J(FP= 723 em

E=1400MaV
sIm=f.66 bam.s
MFP= 10.12 em
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Reaction
elastic
(n,2n)
(n,n’)p
(n,n’c)
(n,-y)
(n,p)
(n,t)
(n,a)

Sulphur – 32
ZAID=16032.50C ~

SOURCE:ENDF/B-V(MAT=1316,Tape 503)
REFERENCE: %dfur -32,”

by R. J. Howerton, contained in ENDF-201

Data J4vahbhh
. .

Continuous Energy
ZAID=16032.50C NES=363 T=3000K

ZAID=16032.51C NES=302 T=3000K
Discrete Reaction

ZAID=16032.50D NES=203 T=30@K
ZAID=M4132.51D NES=263 T=30@K

Multigroup
ZAID=1OO32.5OM 30-Group T=3000K

IsotoIx Information
Abuudance=95.02%

Density =2.07 gm/cm3

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Local

Energy Range -10-11 to 20 MeV

Rmctiodkunfhm
.

E~im(Mev) E~~=(Mev) Q~(MeV)
1,0000-1 i 2. 0000+01
1. 5564+01 2. 0000+01 -i. 6088+01
9. 1400+00 2. 0000+01 -8. 8600+00
2. 3100+00 2. 0000+01 -2. 2393+00
1.0000-11 2. 0000+01 8. 6400+00
1. 6000+00 2. 0000+01 -0.2000-01
1.3070+01 2,0000+01 -1.2670+01
1,0000-11 2.0000+01 1.5300+00

QdMev)

-1 .6088 +01
-8 .8600+00
-2.2393+00

8.6400+00
-9.2000-01
-1.2670+01

1.6300+00

THERUtL
Srcnn’ - 1.= &mu
Mm= 14M m

#

E-I.(X)W
Smvl’=znobimu
MT= MAWSm

###4

E=14mMV
SKmn’ - lAa5 tunn
llFP= 19.14 mt
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Chlorine

Reaction
elastic
(n,2n)
(n,n’)ff
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,,l’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
[;;;4

(n,p)
(n,a)

ZAID=17000.50C
SOURCE:ENDF/13-V(MAT=1149,Tape 513)

REFERENCE: “MAT 1149,”
by M. S. Allen and M. K. Drake

contained in ENDF–201

Daa At vailability
Continuous Energy

ZAID=17000.50C NES=1499 T=300”K
ZAID=17000.51C NES=1375 T=30tPK

Discrete Reaction
ZAID=17000.50D NES=263 T=3000 K
ZAID=17000.51D NES=263 T=3000 K

Multigroup
ZAID=17000.50M 30-Group T=30@K

Jsotone Jnformati~
Abundance= Natud

Density =3.214E03 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers – Local

Energy Range -10-11 to 20 MeV

MT
2

;:
28
51
52
53
54
55
56
57
58
59
60
61
62
63

1%
103
107

E~ln(MeV)
1.0000-11
1.3010+01
7. 1900+00
6. S513+00
1. 2550+00
1. 8130+00
2. 7210+00
2. 7730+00
3. 0930+00
3. 2540+00
4. 1750+00
4. 2320+00
4. 2940+00
5. 2780+00
5.3710+00
6. 2410+00
6. 2736+00
i . 7600+00
1.0000-11
1.0000-11
1.0000+00

;mG~y+:\

2:0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

QK(Mev) QR(Mev)

-1.2650+01
-6.9900+00
-6.3700+00
-1.2200+00
-1.7620+00
-2.6450+00
-2.6950+00
-3.0060+00
-3.1630+00
-4.0580+00
-4.1130+00
-4.1740+00
-5.1300+00
-5.2200+00
-6.0683+00
-6.1000+00
-1.7113+00

7.9761+00
6.1S07-01
8.9250-01

-1.2650+01
-6.9900+00
-6.3700+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.7113+00
;.;::++::

8:9250:01

THSRMAL
sfcn?T=60.17 bmrna
A@P-sfxu?m

E=fnonev
sICmT=2.w)tunU
A4FP.?W.2.64 cm

E-14.00N9V
SI(3VT=2.1O barns
MFP=?3T203Scm
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Argon
ZAID=18000.35C

SOURCE: ENDL-85 (ZA=18000 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

J)ata A vailabllitY
Continuous Energy

ZAID=16000.35C NES=259 T=o°K

Discrete Reaction
ZAID=16000.35D NES=263 T=o°K

Multigroup

ZAID=lWOO.35M 30-Group T=o”K

JsOto~e In~

Abundance= Natural

Deneity=l.764E03 gm/cm3

~valua tion InforrnatiOQ
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range -10-11 to 20 MeV

h= tion Informat ion
Reaction MT E~in(MeV) E~~=(MeV) Q~(MeV) QdMeW
ela8tic 2 1.0000-10 ~ ~o~~+~~
(n,n’c) 91 l! ---- ‘-
(n,ln) 16 1.(

------ --
. 5000+00 2. 0000+01 o. 0000+00 0. 0000+00

0119+01 2. 0000+01 -9. 8700+00 -9. 8700+00
(n,p)” 103 6. 8897+00 2. 0000+01 -6. 7200+00 -6. 7200+00
(ma) 107 2. 5529+00 2. 0000+01 -2. 4900+00 -2 .4900 +00

0-10 2. 0000+01 6. 1000+00 6. 1000+00

68
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Reaction
elastic
(n,2n)
(n,n’)a
[::::$

(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’l?)
(n,n’c)
(n,~)
(Il,p)
(n,cr)

Votassium
ZAID=19000.50C

SOURCE:ENDF/B-V(MAT=1150,Tape’ 513)
REFERENCE: “MAT 1150~

by M. K. Drake, contained in END F-201

Data Avdabdlk
. .

Continuous Energy
ZAID=19000.50C NES=1243 T=30&K

ZAID=19000.51C NES=1046 T=3009K
Discrete Reaction

ZAID=19000.50D NES=263 T=30W’K

ZAID=19000.51D NES=263 T=30CPK

Multigroup

ZAID=19000.50M 30-Group T=30@K

130tope Information

Abundance= Natural

Density=O.86 gm/cm3

Evaluation Information

Photon-Production Data – Yes

Heating Numbers - Locaf
Energy Range -10-11 to 20 MeV

MT Emin (MeV) E~~=(MeV) QK(MeV) QR(MeV)
2 1.0000-11 2. 0000+01

16 i .3410 +01 2.0000+01 -1 .3071 +01 -1 .3071 +01
22 7. 6000+00 2. 0000+01 -7. 4089+00 -7 .4089 +00
28 6. 6000+00 2. 0000+01 -6. 4340+00 -6 .4340 +00
51 2.6912+00 2.0000+01 -2.5260+00 0.0000+00
52 2.8900+00 2.0000+01 -2.8170+00 0.0000+00
S3 3.1000+00 2.0000+01 -3.0210+00 0.0000+00
54 3.6960+00 2.0000+01-3.6030+00 0.0000+00
S5 3.9800+00 2.0000+01-3.8790+00 0.0000+00
56 4.0370+00 2.0000+01 -3.9350+00 0.0000+00
57 4.2290+00 2.0000+01-4.1220+00 0.0000+00
58 4.8200+00 2.0000+01 -4.6988+00 0.0000+00
59 5.4170+00 2.0000+01-5.2800+00 0.0000+00
60 6.5090+00 2.0000+01-5.3700+00 0.0000+00
61 5.7660+00 2.0000+01 -S.6200+00 0.0000+00
62 6.8890+00 2.0000+01 -S.7400+00 0.0000+00
63 6.1200+00 2.0000+01 -6.9661+00 0.0000+00
64 6.2800+00 2.0000+01-6.1200+00 0.0000+00
65 6.3702+00 2.0000+01 -6.2100+00 0.0000+00
66 6.5200+00 2.0000+01-6.3500+00 0.0000+00
67 6.6700+00 2.0000+01-6.5000+00 0.0000+00
91 1.0100+00 2.0000+01-9.8460-01 -9.8460-01

102 1.0000-11 2.0000+01 7.8000+00 7.8000+00
103 1.0000-11 2.0000+01 2.1700-01 2.1700-01
107 1.0000-11 2.0000+01 1.3634+00 1.3634+00

THERNAL
SICZt?T=4.S8 bawu
NFP= i7J?2c+n

MA&HA

(/tt

If=f.ooMv
Srrmn’=zsham
MFP= S2.12 txn

E=14.00MV
SICZK)T=2.OS bawu
MFP= 3640 c?n

ofn&liA -/
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Ualcium

Reection
elaotk
(n#m)
(Il,n’)a
(n,n’)p
(II,n’1)
(la,n’3)
(n,n’q
(n,n’4)
(aa#l%)
(n,n%)
(m,n’?)
(11,11’8)
(n,m’tl)
(n,n’lo)
(n,n’11)
(11,11’12)
(n,ll’13)
(n,n’14)
(n,n’15)
(m,n’18)
(n,n’17)
(II,n’ls)
(n,m’19)
(n,n’30)
(n,n’al)
(SI,II’22)
(n,n’as)
(n,m’c)
(0,7)
(n,p)
(n@)
(Il,t)
(n,’He)
(m,a)
(n,2a)
(n,2p)

(n,po)

ZAID=20000.50C
SOURCE ENDF/B-V (MAT= 1320, Tape 507)

REFERENCE: “Summary Documentation Celcium Evaluation ENDF/B-V Pmlh&ary MAT.1320,”

~
Continuous Energy

ZAID=20000.50C NES=2394
ZAID=20000.SIC NES=1796

Dkrate Reaction
ZAID=20000.50D NES=263
ZAID=20000.51D NES=263

Multigroup
ZAID=20000.50M 30-Group

by C. Y. Fu end F, G. Perey
contained in ENDF-201

T=300”K
T=300”K

T=300”K
T=300°K

T=300°K

X9@- Inf ~atim
Abundance~Natural

Density =l.54 gmfcma

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

MT Emin(M.V)
1.0000-11
1. 0280+01
7. 2172+00
8. 6396+00
1. 1872+00
3. 4384+00
3.8311+00
4. 0023+00
4. 6050+00
6. 3432+00
S. 3811+00
6.4119+00
6. 7563+00
5. 7686+00
6. 0485+00
6. 1766+00
6. 1807+00
6. 4432+00
6. 6738+00
6. 9219+00
7. 2930+00
7.4632+00
7.7257+00
7.9563+00
8. 2218+00
8 .4792+00
8.7549+00
8.8882+00
1.0000-11
5.3821-01
6.1705+00
1.3269+01
;.;:::+::

6:1638iO0
8.3161+00

7.1413+00

E~..(M.v)
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.
2,
2.
2.

::
2.
2.

::
2.
2.

;:
2.
2.
2.
2.

0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01

2.0000+01

QK (MW

-1.0028+01
-7.0400+00
-8.3300+00
-1.1580+00
-3.3540+00
-3.7370+00
-3.9040+00
-4.4920+00
-s.2120+00
-6.2490+00
-6.2790+00
-S.6150+00
-5.6270+00
-s.9000+00
-6.0250+00
-6.0290+00
-6.2860+00
-6.6100+00
-6.7520+00
-7.1140+00
-7.2800+00
-7.5360+00
-7.7600+00
-8.0200+00
-8.2710+00
-8.6400+00
-8.6700+00

8.3632+00
-5.2500-01
-6.0190+00
-1.2933+01
-6.9910+00

1.7490+00
-5.0370+00
-8.1120+00

-6.9660+00

QR(Mev)

-1.0028+01
-7.0400+00
-8.3300+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00----- ---
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-8.t3700+O0
8:3632+00

-6.2600-01
-6.0190+00
-1.2933+01
-6.9910+00

1.7490+00
-6.0370+00
-6:1120}0:

-6.9660+0 P

lwsRML
sItmT=a46&A?ns
mm= 1248 am

E=f.oomw
slL?u7= 1.14bann
Mm=wllxem

ir#n

E=14~kV
Snxwr= Z.ls banu
AuP=zmoam
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Titanium

Reaction
elaetic
(n,2n)
(n,Sn)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’11)
~;)

(njp)
(n,d)
(n,t)
(n,aHe)
(n,a)
(n,2p)
(n,pu)

ZAID=22000.50C
SOURCE: ENDF/B-V (MAT= 1322, Tape 508)

REFERENCE: “Titanium-II: An EvaluatedNuclear Data File,”
by C. Philis, R. Howerton,and A. B. Smith

contained in ENDF–201

Data Av~
Continuous Energy

ZAID=22000.50C NES=4434 T=300”K
ZAID=22000.51C NES=1934 T=300°K

Discrete R.e+ction
ZA1D=22000.50D NES=263 T=300”K
ZAID=22000.51D NES=263 T=30WK

Multigroup
ZA1D=22000.50M 30-Group T=30mK

lsotoDe ~wuwis!n
Abundance= Natural

Density=4.50 gmjcm3

Evaluation Information
Photon-Production Data - Yen

Heating Numbers - Local
Energy Range – 10-11 to 20 MeV

MT

1;

x
28
61
52
53
54
56
56
57
68
69
60
61
62

1:;
103
104
105
106
107
111
112

E~in(MeV) Ema=(MeV) Q~(MeV)
1.0000-1 i 2. 0000+01
8. 3145+00 2. 0000+01 -8. 1430+00
1. 9494+01 2. 0000+01 -1. 9092+01
8. 1870+00 2. 0000+01 -8. 0130+00
i . 0570+01
1.6235-01
9.0773-01
1. 0040+00
1. 4601+00
1. 5827+00
1. 8583+00
2. 0s13+00
2. 3433+00
2. 4720+00
2.6701+00
3.0632+00
3,3185+00
:.::::+::

.
1.0000-11
8.2982+00
1.0966+01
9.7290+00
2.0000-01
8.4730+00
1.0148+01

2.0000+01 -1.035
2 0000+01 1 590u:i
2:0000+01 18:8900-01
2.0000+01 -9.8300-01
2.0000+01 -1.4300+00
2.0000+01 -1.5500+00
2.0000+01 -1.8200+00
2.0000+01 -2.0090+00

()+002.0000+01-2.295(
2.0000+01 -2.4210+00
$:0000+01 -2.6150+00
2.0000+01 -3.0000+00
2.0000+01 -3.2500+00
2.0000+01 -3.4278+00
2.0000+01 8.5137+00
2.0000+01 0.0000+00
2.0000+01 -8.1270+00. . . .
510000+01 -i10740+oi
2.0000+01 -9.5220+00
2.0000+01 0.0000+00
2.0000+01 -8.2970+00
2.0000+01 -9.9390+00

QR(Mev)

-8.1430+00
-1.9092+01
-8.0130+00
-1.0350+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-3.4278+00
8.5137+00
0.0000+00

-8.1270+00
-1.0740+01
-9.5220+00

0.0000+00
-8.2970+00
-9.9390+00

THERMAL
snmYT=lo.6a bame
MFP= 1E7 cm

E=l.ookv
srmwl’=3Rs ha?na
MFP = 4SS -

E=1400hV
Srm=z.slibama
A(FP= 7.SS em
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Vanadium
ZAID=23000.50C

SOURCE:ENDF/B-V(MAT=1323,Tape 508)
REFERENCE: “Fast Neutron Cross Sectionsof Vanadium and an Evaluated Neutronic File,”

by P. Guenther, D. Havel, R. Howerton, F. Mann, D. Smith, A. Smith, and J. Whalen
contained in ENDF–201

~
Continuous Energy

ZAID=23000.50C NES=2265 T.3W’K
ZAID=23000.51C NES=1899 T=30@K

D~crete Reaction
ZAID=23000.50D NES=263 T=300”K
ZAID=2WO0.51D NES=263 T=30@K

Multigroup
ZAID=23000.50M 30-Group T=30&’K

Abundance=Natural
Dendty=5.960 gm/cm3

Evaluation Information

Photon-Production Data - Yea

Heating Numbere - Local

Energy Range -10-11 to 20 MeV

~

Reaction MT Emi.(MeV) E~..[MeV) Q~(MeV) QR(MeV)
elaetk
(n,am)
(n,n’)a
(n,n’)p
(n,rl’1)
(n,n’a)
(n,n’s)
(n,n’4)
(Il,m’s)
(n,n’6)
(ll,n’?)
(ll,m’c)
(n,?)
(Il,p)
(n,d)
(Il,t)
(n,a)

2

;:
28
61
52
63
54
65
56
67

1:;
103
104
106
107

1.0000-11
1. 1271+01
1. 0497+01
8.2114+00
3.2644-01
9.4739-01
1. 6410+00
1. 8490+00
2. 4567+00
2. 7280+00
3. 1410+00
:. :Xl#:;

1: oooo~l 1
6. 9424+00
1. 0726+01
1.0000-11

2
2.
2.
2.
2.

i:

::
2.

::
2.
2.
2.
2.

0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01

-1.
-1.
-8.

3:
-1.

:::
-2.
-3.
-; .

.

-::
-1.

7.

-. .,

10s2+01
0293+01
0520+00
2010-01
2900-01
6090+00
8130+00
4090+00
6750+00
0800+00
9421+00
3040+00
0000+00
8270+00
0618+01
5900-01

-1. 1052+01
-1. 0293+01
-8. 0620+00

o. 0000+00
o. 0000+00
0. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00

-2. 9421+00
7. 3040+00
3.0000+00

-6 .8270+00
-1.0518+01

7.6900-01

lWERKAL
Srclvr -10.12 barna
MFF-1.4oum

E= f~hV
SIcswr = 2.61 barns
xl?P=6.65cm

E=14MAW
Slcnn ’-s.ssbnnu
w’P-6.3oem
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Chromium
ZAID=24000.50C

SOURCE: ENDF/B-V (MAT= 1324, Tape 512)
REFERENCE: “Summary Documentation Natural Cbromium Evaluation EN DF/B–V MAT= 1324,”

by A. Prince and T. W. BurI
contained in ENDF-201

Continuous Energy
ZA1D=24000.50C NES=1105O T=300”K
ZAID=24000,51C NES=1927 T=300”K

Discrete Reaction
ZAID=24000.50D NES=263 T=300”K

Multigroup
ZAID=24000.50M 30-Group T=300”K

Jsoto~e Information
Abundance= Natural

Density=7,20 grn/cm$
Evaluation Informatio~

Photon-Production Data – Yes
Heating Numbers – Local

Energy Range -10-11 to 20 MeV

Reaction Information
MT E~in(MeV) E~~=(MeV) QK (MeV) %t(Mev)

,0000+01
0000+01 -7,

2.0000+01 -14
2. 0000+01 -7,
2. 0000+01 -9,
2. 0000+01 -5,
2. 0000+01 -7.

rows

THERMAL
.91mtn’ - 7.w bnrna
W$P.lmcm

Reaction
elaet ic
(n,2n)
(n,$n)
(n,n’)a
{z::

(n,n’2)
(n,n’S)
(n,a’4)
(n,n’5)
(n,n’6)
(n,n’7)
(m,n’$)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(Ia,n’l?)
(n,n’lS)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’2S)
(n,n’29)
(Il,n’so)
(n,n’Sl)
(Il$n’sa)
(n,n’33)
(n,n’34)
(n,n’S5)
(n,n’S6)
(n,n’S7)
(n,n’S8)
(n,n’39)
(n,n’40)
~;)

(n,p)
[:::)

(n,’He)
(n,a)

0000- i 1
0940+00
8004+01
0808+00
0068+01
0000-01
9829-01

. 9400+00

.7661 +01

. 9270+00

. 5883+00

.6400-01

.8310-01

-7 . 9400+00
-1.7661+01
-7. 9270+00
-9. S883+00

0. 0000+00
0.0000+00 E=tooMlf

Sicml’=.?. mfhm-ns
MFP - 3S2 ~

53 8.5099-01 2.0000+01-8.3480-01 0.0000+00
S4 1.02S5+00 2.0000+01 -1.0060+00 0:0000+00

. . . .

55 1.3120+00 2.0000+01 -1.2870+00 0.0000+00
56 1.4618+00 2.0000+01 -1.4340+00 0.0000+00
57 1.5689+00 2.0000+01 -1.5390+00 0.0000+00
58 2.0113+00 2.0000+01 -1.9730+00 0.0000+00
59 2.21s2+00 2.0000 )+01 -2.1730+00 0.0000+00

13+00 2.0000+01 -2.2330+00 0.0000+002.276
2.3660+00
2.4160+00
2.5026+00
2.6983+00
2.7i26+O0
2.7218+00
2.7636+00
2.8217+00
2.8288+00
3.0225+00
3.0s31+00
R i7&t

2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-2.32iO+O0
-2.3700+00
-2.4650+00
-2.6470+00
-2.6610+00
-2.6700+00
-2.7110+00

0:0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

Usrx

2.0000+01
2.0000+01
2.0000+01
2.0000+01

-2.7680+00
-2.77S0+00
-2.9650+00
-2.9960+00

:4+00 2.0000+01-3.1140+00 0.0000+00
73 5:i9~8+O0 2.0000+01-3.1320+00 0:0000+00
74 3.2142+00 2.0000+01-3.1530+00 0,0000+00
75 3.2233+00 2.0000+01-3.1620+00 0.0000+00
76 3.2478+00 2.0000+01 -3.1860+00 0.0000+00
77 3.3314+00 2.0000+01-3.2680+00 0.0000+00

E= 14.00 MeV
sKm2T=2.42k?n6
MFP=4ssem

%
80
81
82
83

!:
86
87
88

3.4170+00
3.4810+00
3.5383+00
3.6872+00
3,8442+00
4.0240+00
4,0930+00
4.1174+00
4.6520+00
4.7200+00
4.9310+00

2.0000+01-3.3620+00 0.0000+00
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-3
-3
-3
-3
-3

::
-4
-4

.4140+00

.4710+00

.6170+00

.7710+00

.9470+00

.0150+00

.0390+00

.6630+00

.6300+00
%370+00

o.
0.
0.
0.
0.

::
0.
0.
0.

0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00

+00 :
+00 2

.0000+01

.0000+01

.0000+01

.0000+01

.0000+01

.0000+01

.,0000+01

.0000+01

.0000+01

.0000+01

-4
-5
-6

8
0970+00
2920+00
8246+00
2371+00
6660-01
3642+00
9650+00

89
90

Iii
103
104
105
106
107

5,

::
1.

$

;:

1960
3947
2000
0000
8000

,0000
;:;;

o. 0000+00
0000+00
8246+00
2371+00
5660-01
3642+00
9650+00

-i’:
-;:
-7.
-9.

+00 2
-11 2
+()() 2
+00 2
+01 2
+00 2
+00 2

-i

-:
-7
-9
-8 6281+00

7940+00
-8.

1.
6281+00
7940+000000 i

78



24000.50C

w’ d id

ZAID. S4DOQS
CT-NAT
tiRMcw

m-f
Ivrii

—.—
m-a
m.Asnc

————
m-m
AXDRRION

ZAID- #DOD6DC
(%-NAT

Ram Rums

tw’-’
—.—

#Lij’”
—.—.—.—

t!%j’rn
..................

/&irY?)

MT-fw
NALFWA

#

’79

s.

~.

u!!

f

i

% ~

3 / .-

./’ ,.-’”’””-”-’”
a+ /.’-’’”..........-

●s u *4 SM%dvuJ&m(rev)

/’
/“

XUD - ~
ti-NAT
nwmlwas
MT-ml
HrAnNc

M7.4
IVTALINM,As17c

flaa

/GjiFfu
. ...... . .......

W.Jw

)

ZUD- AIDOMQC
&-Nm

mm RMccs

MT-ma
PnomNmDD

—.—
m-m
DmrcIuuu m
—.—.—,—

w-m
rnnluum

..................
m-m
Hz-.3 FWD

MT-m
AxAwmDD

8



REFERENCE:

Reaction
elwkic
(n,an)
(n,$n)
(n,n’)a
(@z

(n,n’2)
(n,n’$)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n%)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’c)
(n,7)
(n,p)
(n$d)
(n,’He)
(n,a)

Manganese – 55
ZAID=25055.50C

SOURCE:ENDF/B-V(MAT=1325,Tape 508)
‘Summary Documentation of the Neutron and Gamma Ray Production Cross Sectionsof Mn,”

by S. F. Mughabghab, contained in ENDF-201

Dab A akabkv“’”

Continuous Energy

ZAID=25055.50C NES=12525 T=30&K
ZAID=25055.51C NES=1578 T=3000K

D-te Reaction

ZAID=25055.50D NES=263 T=30&K

ZAID=25055.51D NEs=263 T=30tr’K
MuMgroup

ZAID=25055.50M 30-Group T=WF’K

MOM Inf9mAh
Abundance= 100.00%

Denaity=7.20 gm/cm3

PhotomProduction Data - Yes
Heating Numbere - Local

Energy RarLge - 10-] 1 to 20 MeV

Ii8=tion Mdmdi2n
MT

;2

52
63
54
5s
66
57

::
60
61
62

1%
103
104
106
107

Emin (MeV)
1.0000-11
i. 0413+01
1. 9520+01
1. 1000+01
9. 0000+00
1.2811-01
1. 0024+00
1. 3158+00
1. S570+O0
i . 9200+00
2. 2395+00
2. 295S+00
2. 3108+00
2. 3536+00
2. 4096+00
2. 4420+00
2. 4737+00
; .;;g+::

1: 8430+00
5. 9473+00
1. 3500+01
6.3310-01

%..(MW
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

%(Mev)

-1.0225+01
-1.9168+01
-7.9306+00
-8.0633+00
-1.2680-01
-9.8430-01
-1.2920+00
-1.S289+00
-1.8853+00
-2.1990+00
-2.2540+00
-2.2690+00
-2.3110+00
-2.3660+00
-2.3980+00
-2.4290+00
-2.4290+00

7.2704+00
-1.8098+00
-5.8388+00
-1.2380+01
-6.2160-01

Q@’fev)

-1.0225+01
-1.9168+01
-7.9306+00
-8.0633+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-2.4290+00
7.2704+00

-1.8098+00
-S.8388+00
-1.2380+01
-6.2160-01

THERMAL
Slcmr = 14.66 bama
MFP=omrun

E=l.06MV
mm?’=w? bunu
MFP-4DOc+n

E-14.00W
SItZVT = 25!7 bna
UFP = 491 em
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iron

Reaction
elastic
(n,2n)
(n,n’)o
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,tl’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’2.s)
(n,n’29)
(n,n’30)
(n,n’31)
(n,n’32)
(n,n’33)
(n,n’34)
(n,n’35)
(n,n’36)
(n,u’37)
(n,n’38)
(n,n’39)
f:::;:;)

(n,-j)
(n$p)
(n,d)
(n$t)
[~;~Ie)

ZAID=26000.55C
SOURCE: Group T-2 (MAT=26o, File /T2/PGY/FE5/LAFE)

REFERENCE: “Evaluated Neutron-Induced Cross Sections for 54,56Fe to 40 MeV ,“
by E, D. Arthur and P. G. Young

Los Alamos National Laboratory report LA-8826-MS (December 1980)

pat. A vailability
Continuous Energy

ZAID=26000.55C NES=6S99 T=300”K
Discrete Reaction

ZAID=26000,55D NES=263 T=300”K
Multigroup

ZAID=26000,55M 30-Group T=300”K
JsotoDe [nformation
Abundance= Natural

Density =7.86 gm/cm3
Evaluation Information

Photon-Production Data – Yes
Heating Numbers – Local

Energy Range – 10-11 to 20 MeV

h~n ati
MT Emin (MeV) E=.. (MeVl Ov(MeVl

2 i .0000 -11 2“XOOO+0’I ‘“. ‘ ‘
16 i. 1399+01 2.0000+01 -1.1197+01
22 7.7515+00 2.0000+01 -7.6140+00
28
51
52

H
55
56
57
58
59

::
62
63
64
65

%

9. oi30+oo
8.6210-01
1. 4342+00
2. 1228+00
2. 5944+00
2. 6076+00
2.7056+00
3. 0000+00
3. 0135+00
3. 0135+00
3. 1764+00
3. 1794+00
3. 2233+00
3. 3547+00
3. 4054+00
3.4311+00
3. 4492+00
3. 5072+00

2. 0000+01
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.000o+oi

-8:8530+00
-8.4680-01
-1,4084+00
-2.0851+00
-2.5384+00
-2.6613+00
-2.6576+00
-2.9417+00
-2.9590+00
-2.9600+00
-3.1200+00
-3.1230+00
-3.1661+00
-3.2952+00
-3.3450+00
-3.3702+00
-3.3880+00
-3.4450+00

68 3.5123+00 2.0000+01 -3.4500+00
69 3.6670+00 2.0000+01 -3.6019+00---- ------ --
70 3.6729+00 2.0000+Oj -3.6070+00
71 3.8300+00 2.0000+01-3.7558+00
72 3.9012+00 2.0000+01-3.8320+00
73 3.9262+00 2.0000+01 -3.8565+00
74 4.1221+00 2.0000+01-4.0490+00
75 4.1744+00 2.0000+01 -4.iooi+oo. . .
76 4.1944+00 2.0000+01-4:1200+00

----

77 4.3756+00 2.0000+01 -4.2980+00
78 4.3797+00 2.0000+01-4.3020+00
79 4.4744+00 2.0000+01-4.3950+00
80 4.4805+00 2.0000+01 -4.4010+00
81 4.5385+00 2.0000+01 -4.4580+00
82
83
84

:!

88
89
90

1::
103
104
105
106

4.5915+00
4.6215+00
4.6363+00
4.6953+00
4.7442+00
4.7693+00
4.8153+00
4.8252+00
4.9661+00
4.9661+00
1.0000-11
1.0000-11
8.1028+00
1.2144+01
1.0723+01

2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-4.s100+00
-4.5395+00
-4.5540+00
-4.6120+00
-4.6600+00
-4.6847+00
-4.7299+00
-4.7396+00
-4.8780+00
-4.8780+00

7.7500+00
8.5300-02

-7.9590+00
-1.1928+01
-1.0533+01

i07 1.0000-11 2.0000+01 3.2610-01

QR(MeV)

-1.1197+01
-7.6140+00
-8.8530+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-4.8780+00
7.7500+00
8.5300-02

-7.9590+00
-1.1928+01
-1.0533+01

3.2610-01

THERMAL
smwl’ - 14.(W fw’m
UFP= 0E4 m

E=tOOMP
SICIVT.6.1.9bamu
MFP= 227 mn

E=t4.00IW’
SICIOT = 2s8 btuna
l(l?P=456cnl
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Cobalt – 59

Reaction
elastic
(n,2n)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’c)
(n,~)
(n,p)
(n,d)
(nlt)
(n,’He)
(n,a)

ZAID=27059.50C
SOURCE: ENDF/B-V (MAT= 1327, Neutron Data from Tape 501;

Photon Production Data from Tape 553 after correction)
REFERENCE: “Summary Documentation for 59C0,”

by S. F. Mughabghab, contained in ENDF-201

Data Availability
Continuous Energy

ZAID=27059.50C NES=14502 T=300°K
ZAID=27059.51C NES=1928 T=30@K

Discrete Reaction

ZAID=27059.50D NES=263 T=300”K
ZAID=27059.51D NES=263 T=300”K

Multigroup
ZAID=27059.50M 30-Group T=300”K

Isotone lnforrnatio~
Abundaace=100.00%

Density =8.90 gm/cm3

Evaluation Information

Photon-Production Data – Yes

Heating Numbers – Local

Energy Range – 10-11 to 20 MeV

MT
2

;:
28
51
62
53
54
55
56
57
58
69
60
61

1::
103
104
10s
106
107

lku
;m&J#.l&)i

1: 0640+01
7. 1910+00
8. 4000+00
1. 1180+00
1.2104+00
1.3131+00
1. 4586+00
1. 4840+00
i . 7744+00
2. 0998+00
2. 1233+00
2. 1899+00
2. 2214+00
2. 2438+00
:. :;::+::

7: 9640=01
5.2331+00
9. 0828+00
1. 1670+01
5. 5000+00

;ion Information
~~;o~%+~~ Q~(MeV)

2:0000+01 -1.0461+01
2.0000+01 -7.0700+00
2.0000+01 -7.5000+00
2.0000+01 -1.0990+00
2.0000+01 -1.1900+00
2.0000+01 -1.2910+00
2.0000+01 -1.4340+00
2.0000+01 -1.4590+00
2.0000+01 -1.7445+00
2.0000+01 -2.0645+00
2.0000+01 -2.0876+00
2.0000+01 -2.1530+00
2.0000+01 -2.1840+00
2.0000+01 -2.2060+00
2.0000+01 -2.3989+00
2.0000+01 7.4900+00
2.0000+01 -7.8300-01
2.0000+01 -s.1450+00
2.0000+01 -8.9300+00
2.0000+01 -1.1470+01
2.0000+01 3.1780-01

QR(Mev)

-1.0461+01
-7.0700+00
-7.5000+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0:0000+00
0.0000+00
0.0000+00

-2.3989+00
7.4900+00

-7.8300-01
-5.1450+00
-8.9300+00
-1.1470+01

3.1780-01

lYiERMAL
Srcnn’=m,w km
MJ?P=026cm

lr-t.oouav
SIC7VT= 3%5 burns
AtFP=2JM c+n

Nfgu

E=1400AW
smtrr=zaa *
MRP = 3.8.9 cm

. Nf.#A

(#.&l
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-- a..

Nickel

Reaction
elastic
(n,an)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’Z)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’d)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
[::;;)

(n,p)
(n,d)
(n,a)
(n,2p)

2A

2A

2A

2A

MT

l%
103
104
107
111

ZAID=28000.50C
SOURCE: ENDF/B-V (MAT= 1328, Tape 512)

REFERENCE: “Summary Documentation for Ni,”
by M. Divadeenam, contained in ENDF-201

Continuous Energy
JD=2.WOO.50C NES=4465 T=30WK
.ID=26000.51C NES=4465 T=300”K

Discrete Reaction
.ID=28000.50D NES=263 T=300’9K

Muhigjroup
,ID=28000.50M 30-Group T=300W

kiPtoDe W2mwiQn
Abundance. Natural

Density=8.90 gm/cm3

J?valuation~

Photon-Production Data – Yes

Heating Numbers – Local

Energy Range - 10-] 1 to 20 MeV

&
Em~n(MeV)
1.0000-11
7. 9539+00
i . 0500+01
9. 0000+00
;. :;::-:;

6:7134101
9.2564-01
1. 1921+00
1. 3549+00
1. 3712+00
1. 4791+00
2. 0822+00
2.1951+00
2.3110+00
2. 3253+00
2. 3324+00
2.3761+00
2.5015+00
2.5491+00
2.6499+00
2.6700+00
2.8229+00
2.9122+00
2.9521+00
2.9928+00
3.0904+00
3.1774+00
3.3201+00
3.4790+00
:.:::;+::

1:0000-11
6.0562+00
4.4229-01
6.6711+00

:tion Informa
E~~=(Wv)
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

LtiOn

=K (MeV)

-7.8195+00
-6.2948+00
-8.1772+00
-7.0000-02
-2.8000-01
-6.6000-01
-9.1000-01
-1.1720+00
-1.3320+00
-1.3480+00
-1.4540+00
-2.0470+00
-2.1580+00
-2.2720+00
-2.2860+00
-2.2930+00
-2.3360+00
-2.4590+00
-2.5060+00
-2.6050+00
-2.6260+00
-2.7760+00
-2.8630+00
-2.9020+00
-2.9420+00
-3.0380+00
-3.1230+00
-3.2640+00
-3.4200+00
-2.9493+00

8.6000+00
2.0000+01 3.9470-01
2.0000+01 -5.9526+00
2.0000+01 3.5749+00
2.0000+01 -6.5579+00

QR(Mev)

-7.8195+00
-6.2948+00
-8.1772+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-2.9493+00
:.::::+:!

-5:9626~00
3.5749+00

-6.5579+00

THERMAL
SICIUT.S9.08 bawls
MFP-o.4vC?rt

E = 100 nev
srCmT=3.6sbams
MFP-2S9 CWI

fWAL;NE&7C

W&u

E=f4.00MeV
S[CMT=2.76 txm-?u
MFP = 998 em

(N.NjgF?u -J
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Nickel – 58
ZAID=28058.35C

SOURCE: ENDL-85 (ZA=28058 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction

(n#t’c)
(m,al)
(n,m’)p
(n,p)
(ad)
(n,a)
(m,v)

Continuous Energy

ZAID=28058.35C NES=4808 T=tYK

180toDe hlfornl~

Abundance=68.27%

Dendy=8.78856 gmlcm=

htformatio~

Photon-Production Data - Yes
Heating Numbem - Imcal

Energy Range -10-11 to 20 MeV

MT

9:

;:
103
104
107
102

Emi.(Mev) %..(Mev) Q~(MeV)
1.0000-10 2. 0000+01
1. 3s30+00 2. 0000+01 o. 0000+00
1. 2392+01 2 .0000+01 -1 .2180+01
8. 3224+00 2. 0000+01 -8. 1800+00
4.9$89-01 2. 0000+01 4.0000-01
6. 0536+00 2. 0000+01 -5. 9500+00
1.0000-10 2. 0000+01 2. 8900+00
1.0000-10 2. 0000+01 8. 6200+00

%@@

o. 0000+00
-1.2180+01
-:. #3013t3:

-6 :9600iO0
2. 8900+00
8. 5200+00

nIsRMAL
Sna’tn’=mat?bams
ME=-os2cm

Jr-lno Mv
Sfclor=smbanu
nFP-9JBiem
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Copper
ZAID=29000.50C

SOURCE: ENDF/B-V (MAT= 1329, Tape 508)
REFERENCE: “Summary Documentation Copper Evaluation ENDF/B–V MAT 1329,”

by C. Y. Fu, contained in ENDF-201

Reaction
eleatk
(SI,an)
(Sl,sn)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’2)
(n,n%)
(m,n’4)
(n,n’s)
(Sl,n%)
(n,n’7)
(n,n’S)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’c)
(n,-y)
(n,p)
(n,d)
(n,’He)
(n,u)

Continuous Energy
ZAID=29000.50C NES=3435 T=3WF’K
ZAID=29000.51C NES=3388 T=300”K

Discrete Reaction
ZAID=29000.50D NES=263 T=300QK

Mukigroup
ZAID=29000.50M 3&Group T=30WK

Abundance. Natural
Density=8.92 gm/cm3

Photon-Production Data – Yes
Heating Numbers – Local

Energy Range – 10-11 to 20 MeV

MT

18
17
22
28
51
52
53
54
55
56
57
58
59

%!

1%
103
104
106
107

En
1.
1.

i!:
6.
6.
7.
9.

&action kfmmaba
mi.(Mev) Em~=(MeV) Q~(MeV)
0000-11 2. 0000+01
0060+01 2. 0000+01 -9. 9000+00
8100+01 2.0000+01 -1.7810+01
8687+00 2. 0000+01 -5. 7770+00
2171+00 2. 0000+01 -6. 1200+00
8070-01 2. 0000+01 -6.7000-01
8212-01 2.0000+01 -7.7000-01
7730-01 2.0000+01 -9.6200-01

QR(Mev)

-9. 9000+00
-1.7810+01
-5.7770+00
-6.1200+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.9690+00
7.7600+00
7.0860-01

-3.9370+00
-9.5480+00

1.6930-02

THERMAL
sm. 12.48LunnS
MFP - 0.96 em

E= f.00MsV
S[clwr=wa bmn.s
UFP=3Slsm

E= ~4.00MI#
SK7?KJT=2.%3 bawas
MFP= 4.03 cm
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Gallium
ZAID=31OOO.5OC

SOURCE:ENDF/B-V(MAT=1358,Tape 517)
REFERENCE: “Summary Documentation for Gal”

by P. G. Young and R. J. Howerton
contained in ENDF-201 Supplement I

Continuous Energy

ZAID=31OOO.5OC NES=511 T=3000K

ZAID=31OOO.51C NES=511 T=30&K
D-e Reaction

ZAID=31OOO.5OD NES=363 T=30cFK
Multigroup

ZAID=31OOO.5OM 30-Group T=30@K

Abundance. Natural

Density=&W4 gm/cwa3

Photon-Production Data - Yea
Heating Numbers - Local

Energy Range - 10-1] to 30 MeV

&actlo~
.

kt~ MT Eml.(MeV) Ema.(MeV) Q~(MW QdMev)
elaatk 2 1.0000-11 2.0000+01
(18,an) 16 9. 4427+00 2. 0000+01 -9. 3080+00 -9. 3080+00
(m,n’c) 01 3.4290-01 2. 0000+01 -3.3800-01-3.3800-01
(n,y) 102 1.0000-11 2. 0000+01 7. 2000+00 7. 2000+00
(m,p) 103 6. 0000+00 2. 0000+01 -1.0650-01-1.0650-01
(n*a) 107 1. 8400+00 2. 0000+01 2. 5800+00 2. 6800+00

771ERMAL
SR7nn’=95s ba7n!I
U?P- man

J1’-i.oaw
sNm?T=3E4tUlr7u
MFP - 6.fl an

ME4.#U

E=14.00McV
Smwl’- am bawu
UFP = 8.10 m
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Arsenic – 74
ZAID=33074.35C ~

SOURCE:ENDL-85(ZA=33074011 ND850424)
REFERENCE: LawrenceLivermoreLaboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howertonand M, H. MacGregor

Reaction
eleatic
(n,n’c)
(n,2n)
(n,$n)
(n,p)
(n,a)
(n,~)

Rata A vailab&
Contrnuoue Energy

ZAlD=33074.35C NES=6424 T=o”K

Isotope Information
Abundance=O.00%

Density =5.65073 gm/cm3

Evaluation Information

Photon-Production Data - Yes

Heating Numbers - Local

Energy Range -10-10 to 20 MeV

MT

9?
16

1::
107
102

Emin(MeV) Em~=(MeV) Q~(MeV)
1.0000-10 2. 0000+01
2.0100-01 2. 0000+01 o. 0000+00
8. 0909+00 2. 0000+01 -7. 9820+00
1.9027+01 2.0000+01 -1.8771+01
1.0000+00 2.0000+01 3.3450+00
1.0000+00 2.0000+01 4.9290+00
1.0000-10 2.0000+01 1.0246+01

Ch@ev)

0.0000+00
-7.9820+00
-1.8771+01

3.3450+00
4.9290+00
1.0246+01

THERMAL
Smvl’=1.r.wbarns
MFP= f%em

K=lnoAiav
Smlul’ = 439 btune
M#’P.4S51?wl

E-f4.oow
smlVT-&47baT?LS
MFP = 82S cm
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Arsenic – 75
ZAID=33075.35C

SOURCE: ENDL-85 (ZA=33075 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elastic
(n,n’c)
(n,2n)
(n,Sn)
(n,p)
p,;;

Data Availabilitv
Continuous Energy

ZAID=33075.35C NEs=a421 T=o”K
Discrete Reaction

ZAID=33075.35D NES=283 T=w’K
Multigroup

ZA1D=33075.35M 30-Group T=LWK

h OtoDe Informat io~

Abundance= 100.00%
Density =5.727 gm/cm3

&viluation In~
Photon-Production Data - Yes

Heatimg Numbers - Local
Energy Range. – 10-10 to 20 MeV

MT Em

:: ~:

17 1:
103 4.
107 1,
102 1.

R-c on Mmm uti t“
.i.(MeV) E~~=(MeV) Q~(Mev)
0000-10 2. 0000+01
0100-01 2. 0000+01 o. 0000+00
0384+01 2. 0000+01 -1. 0246+01
8473+01 2. 0000+01 -1. 8228+01
0032-01 2. 0000+01 -3.0500-01
0000+00 2. 0000+01 1. 2040+00
0000-10 2. 0000+01 7. 3280+00

QdMev)

o. 0000+00
-1. 0246+01
-1. 8228+01
-3.9500-01

1.2040+00
7. 3280+00

THERU4L
Smm7 - lZ?.S7biznw
uFP-1.nsom

E=1400Jhv
SIG7VT=3.4S bwm
Mw-8z3em
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Reaction
elaat ic
(n,2n)
(n,n’1)
(n,n’2)
(n::;:]

(n,-y)
(n,p)
(n,d)
(n,t)
(n,sHe)
(n,a)

Krypton – 78
ZAID=36078.50C

SOURCE: ENDF/B-V (MAT= 1330, Tape 509)
REFERENCE: “Summary Documentation for the Krypton Isotopes,”

by A. Prince, contained in ENDF-201

Data A va&lbllitv

Continuous Energy
ZAID=36078.50C NES=939 T=30@K

Discrete Reaction
ZAID=36078.50D NES=263 T=30W’K

Multigroup
ZAID=36078.50M 30-Group T=301Y’K

JsotoDe Informatiou

Abundance= O.35%

Density= 3A9625E03 gm/cm3

&ah~

Photon-Production Data - No
Heating Numbers - Total

Energy Range -10-11 to 20 MeV

MT
2

;?
52
:;

102
103
104
105
106
107

EmBn(MeV) Emam(MeV) Q~(MeV)
1.0000-11 2. 0000+01
1.2136+01 2.0000+01 -1. 1981+01
4.6089-01 2. 0000+01 -4.6500-01
1. 133s+00 2. 0000+01 -1. 1190+00
2. 0036+00 2. 0000+01 -1. 9780+00
5.7000-01 2. 0000+01 -4.5500-01
1.0000-11 2. 0000+01 8. 3680+00
1.7000+00 2.0000+01 8.9000-02
8. S000+00 2.0000+01 -5.9744+00
1.4000+01 2.0000+01 -1.0870+01
1.3000+01 2.0000+01-5.7516+00
2.3000+00 2.0000+01 3.66S5+00

QR(Mev)

-1.1981+01
0.0000+00
0.0000+00
0.0000+00

-4.5500-01
8.3680+00
8.9000-02

-s.9744+00
-1.0870+01
-5.7516+00

3.6655+00

77iERMAL
smnn’-l9.mbm7u
n#!P.2es@59mn

A’-lnansv
sIcnn’=4aebawu
Mw.nWmcm

E=t400MiV
sIcmT-3.7i3bawU
MFP-9781.03Gm
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Reaction
elastic
(n,2n)
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’1$)
(n,n’6)
(n,n’c)
(IA,7)
(n,p)
(n,d)
(n,t)
(n,’He)
(n,a)

Krypton – 80
ZAID=36080.50C ~

SOURCE: ENDF/B-V (MAT= 1331, Tape 509)
REFERENCE: “Summary Documentation for the Krypton Isotopes~

by A. Prince, contained

Data Availa~
Continuous Energy

ZAID=36080.50C NES=1108 T=301YK
Discrete Reaction

ZAID=36080.50D NES==263 T=30@K
Multigroup

ZAID=36080.50M 30-Group T=30&’K

lsotone ~f~
Abundance= 2.250%

Density= 3.56286E03 gm/cm3

Jih?Juation Informat~
Photon-Production Data – No

Heating Numbers - Total
Energy Wmge -10-11 to 20 MeV

&action InformatloU
MT

2

::
52
53
64
65

%
102
103
104
105
106
107

Emin(MeV)
1.0000-11
1. 1690+01
6.2377-01
1. 2720+00
1. 3370+00
1. 4541+00
2. 4202+00
3. 4429+00
i . 3500+00
1.0000-11
2. 0000+00
9. 5000+00
1. 4500+01
7, 8272+00
2. 0000+00

E-.. (Mev)
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

QK(Mev)

-1.1525+01
-6.1600-01
-1.2560+00
-1.3200+00
-1.4360+00
-2.3900+00
-3.4000+00
-6.1600-01

7.8600+00
-1,2280+00
-6.8864+00
-1.1322+01
-;.;:::+::

.

in ENDF–201

THERM4L
SItmn’=sl.sibamw
MFP=lx7.w am

QR(Mev)

-1,1525+01
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-6.1600-01
7.8500+00

-1.2280+00
-6.8864+00
-1.1322+01
-;.:;::+():

E=1.00AW
Ncn9’r=5.s7barna
MFP=89S0.59em

E - f4m M3V
Slmwr = 3.ss kr?la
Mm=lo191.s2m
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Reaction
ela8tic
(n,2n)
(n,n’1)
(n,n’2)
(n,n’s)
(n,n’4)
(n,n%)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
[:;;;)

(n,p)
(n,d)
(n,t)
(n,’He)
(n,u)

Krypton – 82
ZAID=36082.50C

SOURCE: ENDF/B-V (MAT= 1332, Tape 509)
REFERENCE: “Summary Documentation for the Krypton Isotopes,”

by A. Prince, contained in ENDF-201

Continuous Energy
ZAID=36082.50C NES=586 T=30&’K

Discrete Reaction
ZAID=36082.50D NES=263 T=30WK

Multigroup
ZAID=36082.50M 30-Group T=3WK

Abundance= ll.60%

Density =3.65189E-03 gmjcm3

~
Photon-Production Data - No

Heating Numbers – Total
Energy Range -10-11 to 20 MeV

MT
2

:!
52
53

[:

57
58
59

1%
103
104
105
106
107

&aCtiaInfOrindh

:mtloyl :m~o~:+;{ QK(M’v)
1: 1200+01 2 :0000+01 -1. 0980+01
7.8657-01 2. 0000+01 -7.7700-01
1. 4932+00 2. 0000+01 -i. 4750+00
1. 8424+00 2. 0000+01 -1. 8200+00
2. 1198+00 2. 0000+01 -2. 0940+00
2, 1987+00 2. 0000+01 -2. 1720+00
2.4569+00 2.0000+01 -2.4270+00
2.6806+00 2.0000+01 -2.6480+00
2.8628+00 2.0000+01 -2.8280+00
2.9560+00 2.0000+01 -2.9200+00
2.4560+00 2.0000+01-7.7700-01
1.0000-11 2.0000+01 7.4670+00
4,0000+00 2.0000+01-2.3060+00
7.8617+00 2.0000+01-7.7661+00
1.4500+01 2.0000+01-1.1585+01
1.7000+01 2.0000+01-9.6046+00
5.0000+00 2.0000+01 1.1105+00

THERMAL
sIm.40.4i bmlw
MW = St?l.t33cm

QdMev)

-1.0980+01
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-7.7700-01
7.4670+00

-2.3060+00
-7.7661+00
-1.158S+01
-9.6946+00

1.110s+00

E=lLWMV
SICIW=5B &z*
MFP=7101.7S cm

WI&(.4

E = 1400 NeV
sICmT=3.73txm?w
MFP- 3319.18 cm

f)”

,$’
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Reaction
elaatk
(m*)
(I@l)
(81,BI’1)
(m,n’a)
(n,n’q
(n,ll’4)
(n,n’6)
(m,n%)
(m,n’c)
(m,~)
(Ib,p)
(o,d)(n,t)(n,%re)
(n,a)

Krypton – 83
ZAID=36083.50C

SOURCE: ENDF/B-V (MAT= 1333, Tape 509)
REFERENCE: ‘Summary Documentation for the Krypton Isotopes~

by A. Prince, contained in ENDF-201

Continuous Energy

ZAID=36083.50C NES=811 T=30&K

Discrete Reaction

ZAID=36083.50D NES=263 T=30W’K

Mtdtigroup

ZAID=36083.50M 30-Group T=30@K

botom bfQmAQn
Abundance=ll .50%

Density= 3.69651B03 gmlcm=

Photon-Production Data - No
Heating Numbers - Total

Energy Range -10-11 to 20 MeV

MT

1:

i;
62
53
64
6s
66

1%
103
104
106
106
107

l&itt(Mev) lh~(kfev) Q~(Mev)
1.0000-11 2. 0000+01
7. 667WO0 2. 0000+Ot -7. 4670+00.. —--- --— . . . . . ---- . . .
1. 8800+01 2. 0000+01 -1: 84S0+01
9.6144-03 2. 0000+01 -9.4000-03
4.2006-02 2. 0000+01 -4.1500-02
6.6884-01 2. 0000+01 -5.6200-01
6.7795-01 2.0000+01-5.7100-01

—.
2.
2.
2.
2.
2.
2.
2,

600830-01 2.0000+01-6.9000-01
8.0771-01 2-0000+01-7.9800-01
5.0000-01 0000+01-9.4000-03
1.0000-11 0000+01 1.0518+01
f.:gt):$: 0000+01 -1.8700-01

0000+01 -7.6484+00
9:0002+00 0000+01-8.8920+00
1.0688+01 0000+01-1.0461+01
2.6000+00 0000+01 1.6266+00

THERAUL
SNZUT= Si8.19barru
Mm- I?Ws mm

%@ev)

-7.4670+00
-1.8450+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-9.4000-03
1.0518+01

-1.8700-01
-7.6484+00
-8.8920+00
-1.0461+01

1.526S+00

B- 1.00W
Sm?n’=askwu
M!F.Rwwsm

“w”

E=14.@W
Snmn’- am Iunu
MFP=ia613ascm

\ @#&l
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Reaction
elaetic
(n,2n)
(m,n’1)
(n,n’2)
(n,n’s)
(n,n’4)
(n,n%)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
&n:y)

(n,~)
(n)p)
(n,d)
(n,t)
(n,’He)
(n,u)

Krypton – 84
ZAID=36084.50C

SOURCE: ENDF/B-V (MAT= 1334, Tape 509)
REFERENCE: “Summary Documentation for the Krypton Isotopes,”

by A. Prince, contained in ENDF-201

Data A veila~
Continuous Energy

ZAID=36064.50C NES=944 T.31XF’K

Discrete Reaction
ZAID=360S4.50D NES=263 T=30WK

Multigroup
ZAID=36034.50M 30- Group T=301YK

Abundance= 57.00%

Density =3.7411E03 gm/cm3

~
Photon-Production Data – No

Heating Numbers - Total
Energy Range -10-11 to 20 MeV

THEMAL
sICIU1’. 6B3 &ma
MFP = 5456A.3 c+n

N.Gu#

MT
2

:;
62
53
54
56
56
67
58
59
60
61
62
63

1:;
103
104
10s
106
107

tion ~
E~in(MeV) E~a=(MeV) Q~(MeV)
1.0000-11 2. 0000+01
1. 0644+01 2. 0000+01 -1. 0518+01
8.9260-01 2. 0000+01 -8.8200-01
1. 8560+00 2. 0000+01 -1. 8340+00
1. 9228+00 2. 0000+01 -1. 9000+00
2.1111+00 2.0000+01 -2.0860+00
2.3651+00 2.0000+01 -2.3370+00
2.7375+00 2.0000+01 -2.7050+00
2.8084+00 2.0000+01 -2.7750+00
3.0846+00 2.0000+01 -3.0480+00
3.2638+00 2.0000+01 -3.2250+00
3.4884+00 2.0000+01-3.4470+00
3.6129+00 2.0000+01-3.5700+00
3.6939+00 2.0000+01 -3.6S00+00
3.7667+00 2.0000+01-3.7210+00
8.9260-01 2.0000+01-8.8200-01
1.0000-11 2.0000+01 7.1110+00
S.5000+00 2.0000+01-3.9200+00
1.1000+01 2.0000+01-8.4804+00
1.19S0+01 2.0000+01-1.1808+01
1.9000+01 2.0000+01-1.1707+01
6.0000+00 2.0000+01 1.1685+00

QR(Mev)

-1.0518+01
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

E=fLMXeV
SRXOT=5S bawu
MFP=&u2tx? ern

WML ~N,L

. NqM#.4

A?’lc

-8.8200-01
7.1110+00

-3.9200+00
-8.4804+00
-1.1808+01
-1.1707+01

1.1685+00
&’-f4oow
SA71VT=.%86barns
AfFP- 9&w..% ~
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Reaction
elastk
(I@n)
(n,wl)
(n,n’1)
(n,n’a)
(Il,n’s)
(n,n’4)
(n,lI’5)
(n,n’e)
(n,n’r)
(a,ll’s)
(WI%)
(n,n’lo)
(m,n’11)
(n,ll’la)
(n,rb’ls)
(n,m’14)
(n,n’c)
(11,7)
(n,p)
(n,d)
(n,t)

Krypton – 86
ZAID=36086.50C

SOURCE: ENDF/B-V (MAT= 1336, Tape 509)
REFERENCE: “Summary Documentation for the Krypton Isotopes,”

by A. Prince, contained in ENDF-201

Data A vailability

Continuous Energy

ZAID=36086.50C NES=741 T=30@K
D-te Reaction

ZAID=3W86.50D NES=263 T=30&K
Multigroup

ZAID=360S6.50M wGroup T=30&K

P- ~f rma Ono ti

Abundance= 17.30%
Density =3.8301E-03 fJm/Cm3

Jihaluation Inf rmao t.iol

Photon-Production Data – No

Heating Numbers - Total

Energy Range -10-1 ] to 20 MeV

lYiERMAL
Wcxvr -6.11 kbrns
Mm-tmwnsam

. N.c#A

MT

1:

X
62
63
64
6S
66
67
68
69
60
61
62
63
64

18;
103
104
106

Emin(MeV)
1.0000-11
9. 0900+00
1. 7300+01
1. 6814+00
2. 2744+00
2. 3826+00
2. 7651+00
3. 1466+00
3. 6836+00
3. 8770+00
4. 0066+00
4. 1693+00
4. 2432+00
4. 3486+00
4 .7228 +00
4 .8827+00
6.0061+00
1.6884+00
1.0000-11
8. 0000+00
1.2500+01
1.6600+01

2:0000+01-9.8600+00
2.0000+01-1.6971+01
2.0000+01 -1.5630+00
2.0000+01 -2.2480+00
2.0000+01 -2.3560+00
2.0000+01 -2.7330+00
2.0000+01 -3.1090+00
2.0000+01 -3.6420+00
2.0000+01 -3.8320+00
2.0000+01 -3.9590+00
2.0000+01 -4.1110+00
2.0000+01 -4.1940+00
2.0000+01 -4.2980+00
2.0000+01 -4.6680+00
2.0000+01-4.8260+00
2.0000+01 -4.9480+00
2.0000+01-1.6630+00
2.0000+01 6.6110+00
2.0000+01-6.5200+00
2.0000+01 -9.6S54+00
2.0000+01-1.2410+01

QdMev)

-0.8600+00
-1.6971+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
O.ooi)o+oo
0.0000+00
0.0000+00

-1.6630+00
6.5110+00

-6.6200+00
-9.6564+00
-1.2410+01

E- fm w
sIc7vr=6m&wM
nA’P.6419a5 m

E-i4mhV
sIcnn’-9.P8lxw?w
MFP=9499.12em

,nmLnJr#nc
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REFERENCE:

Reaction
elaatk
(n,n’c)
@,M&)

(n,a)
(n,~)

Yttrium – 88
ZAID=39088.35C

SOURCE: ENDL-85 (ZA=39088 on ND850424)
Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Continuous Energy

ZAID=39088.35C NES=272 T=~OK

J~ 0= ~t formation
Abundance=O.00%

Density=4.41892 gm/cm3

Evaluation Inforrnatio~
PhotomProduction Data - Yea

Heating Numbem - Local
Energy Range -10-10 to 20 MeV

MT E~i~(MeV) E~~=(MeV) Q~(MeV)
1.0000-10 2. 0000+01
2.5000-01 2. 0000+01 o. 0000+00
9. 4704+00 2. 0000+01 -9. 3630+00
1.0000-10 2. 0000+01 4. 3950+00
1.0000+00 2.0000+01 3.6070+00
1.0000-10 2.0000+01 1.1469+01

THERMAL
WGlvl’ = 142s harm
n#!P=#?.s2cm

QRWV)

0.0000+00
.9.3630+00
4.3960+00
3.5070+00
1.1469+01

E-lDOMV
SICIVT = TLY7bmm
nFP.4.87cm

E=14JWkV
slm-S41tlom#
MFP = 9.87cm

N#.gnA

(##
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Yttrium – 89
ZAID=39089.50C

SOURCE: ENDF/B-V (MAT= 9202, Tape 542)
REFERENCE: File

by R. E.

Dab AVailabilit~
Continuous Energy

ZAID==39089.50C NES=3029

Discrete Reaction
ZAID=39089.50D NES=263

Jsotorw Informatio~
Abundance= 100.00%

Density= 4.469 gm/cm3

jhmluation Info-

1 information on Fission Products Tape
Schenter and F. Schmittroth

THERMAL
Sicltn ’=eslbarm

T.30&K

T=3000K

Photon-Production Data – No

Heating Numbers - Total

Energy Range -10-11 to 20 MeV

Reaction Information

Reaction MT Emin(MeV) E~~=(MeV) Q~(MeV) QdMeW
elastic 2 1.0000-11 2. 0000+01
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’c)
(n,-y)

9.2032-01
1. 5271+00
1. 7597+00
2. 2553+00
2. S587+00
2. 6396+00
; . (3:3:+::

.

2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01

-9.1000-01
-1. s100+00
-1. 7400+00
-2. 2300+00
-2.6300+00
-2.6100+00
-2.S906+00

6.8600+00

0.0000+00
0.0000+00
0,0000+00
0.0000+00
0.0000+00
0.0000+00

-2.S906+00
6.8600+00

Xm=awm

E=l~W
slclvl’.5sl9&mu
MFP -6113 em
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Zirconium

●

Reaction
elastic
(n,2n)
(n,n’1)
(n,nJ2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’c)
(n,-1)
(n,p)
(n,a)

ZAID=40000.50C
SOURCE:ENDF/B-V(MAT=1340,Tape 508)

REFERENCE: “Evaluated Neutron Cross Sections for Natural Zirconium and
the Zirconium Isotopes 90, 91, 92, 94, and 96,”

by M. K. Drake, D. A. Sargis, Tin Maung, and S. Pearlstein
contained in ENDF–201 THERMAL

Srclvr - Sal tarns
XFP = 4.46 cm

Daa At vailalilitv
Continuous Energy

ZAID=40000.50C NES=7944
ZAID=40000.51C NES=2116
ZAID=40000.53C NES=8777

Discrete Reaction
ZAID=40000.50D NES=263
ZAID=40000.51D NES=263

Multigroup
ZAID=40000.50M 30-Group

Isotope hformation
Abundance= Natural

Density=6.49 gm/cm3

J3vafuation Informatio~

T=300”K

T=301YK

T=60WK

T=30@K

T=30WK

T=300”K

Photon-Production Data – No
Heating Numbers - Total

Energy Range – 10-11 to 20 MeV

~eact io n Information
MT

2—

H
52
53
54
6s

%
58
59
60
61

:;
64
6S
66
67
68
69

1%
103
107

Em:n(MeV)
1.0000-11
7. 2700+00
9.2835-01
9.4483-01
1. 2183+00
i .3 144+00
1. 39s3+00
1. 4762+00
1. 6875+00
1. 7802+00
1. 8705+00
2. 0730+00
2. 1740+00
2. 2860+00
2. 3450+00
2. 3460+00
2. 3760+00
2. 58 S3+00
3. 0730+00
2. 7700+00
2. 7790+00
; . ::3:+;:

3:0730:00
4. 4000+00

:.G~y+;\

2: 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. Oooo+f?:
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

QK(MeV) QR(MeV)

-7.
-9.
-9.

:::
-i.
-1.
-1.
-i.

1900+00
1820-01
3450-01
2049+00
3000+00
3800+00
4600+00
6690+00
7607+00

-1.8500+00
-2.0500+00
-2.1500+00
-2.2610+00
-2.3190+00
-2.3200+00
-2.3500+00
-2.6570+00
-2.6100+00
-2.7380+00
-2.7480+00
-2.8210+00

7.9800+00
-7.6100-01

5.6600+00

-7.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

::
0.
0.

-::

-; :
5.

1900+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
8210+00
9800+00
6100-01
6600+00

N.$WWMA

E=I.00MV
sm=e.40 m
l/FP= 3.63 m

E= f4.IX MU
SICMT. W?9 13arna
MJ7=-6.Cwem

M#f.4

t (&#
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Reaction
eleatic
(n,2n)
(n,3n)
g,:;$

(n,n’2)
(n,n’s)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
[%f)

(n,p)
(n,a)

Niobium – 93
ZAID=41093.5OC

SOURCE:ENDF/B-V(MAT=1189,Tape 510)
REFERENCE: “Evaluated Neutronic Cross Section File for Niobium,”

by R. Howerton, A. Smith, P. Guenther,and J. Whalen
contained in ENDF–201

Continuous Energy

ZAID=41093.5OC NES=17279 T=30&K

ZAID=41093.51C NES=963 T=30&K
Discrete F&action

ZAID=41093.5OD NtiS=263 T=300”K

ZAID=41083.51D NES=263 T=301YK
Multigroup

ZAID=41093.5OM 30-Group T=300W

Isotme Uxmatkn
Abundance= 100.00%

Den.eity=8.57 gm/cm3

Evrduation Information
PhotomProduction Data – Yes

Heating Numbers - Local
Energy Range – 10-11 to 20 MeV

MT

1:

;

52
63
64
55
S6
67
58
69
60
61
62

1!:
103
107

1“:5600-1’1 2“:QQoo+oi
8. 9218+00 2. 0000+01
1. 6900+01 2. 0000+01
1. 9671+00 2. 0000+01
2.9315-02 2. 0000+01

3-01 2. 0000+01
2. 0000+01

E-i.(MeV) E~~.(MeV) QK(MeV)

-8. 8260+00
-1.6718+01
-1. 9460+00

----- -2.9000-02
7.480; -. -7.4000-01
8.1880-01 -. ---- -_ -8.1000-01
9.6941-01 2. 0000+ol -9.6900-01
1 .0816 +00 2.00-.
1. 3293+00 2. 0000+0~ -~ : 3160+00

)iio+ai -1: 0700+00

1.5046+00 2.0000+01 -1.488
1.6922+00 2.0000+01 -1.674

4+00
n+fm

-------- -------—
4.s000+00 2.0000+01 4:9140+00

QR(Mev)

-8. 8260+00
-1.6718+01
-1. 9460+00

0. 0000+00
0. 0000+00
0.0000+00
0.0000+00
0.0000+00
0,0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-2.5221+00
;.;;;~::

4:9140+00

TUERALU
smxtn’-6.65 bnr?u
UFP.2B3 m

11=1.oonav
Srclwr = 8.50bawas
MFP=2.77c?n

Ny=u

E=1400M0V
sIcivT=396bnma
J(FP = 452 cm
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/

m-w
Ran SNWSP9

m-am
neAnM

myff/al
IAw . 4W.?SOC
m-u
mm rmniu

—-—

—.—.—.—
/JLq%uM

m-mamomnHvD

.—-—
n-m
ALUMm

117



Molybdenum
ZAID=42000.50C

SOURCE: ENDF/B-V (MAT= 1321, Tape 513)
REFERENCE: “Molybdenum,”

by R. J. Howerton, contained in ENDF-201

Continuous Energy
ZAID=42000.50C NES=4260 T=3000K

ZAID=42000.51C NES=618 T=30@K
DHrete Reaction

ZAID=42000.50D NES=263 T=300”K

ZAID=42000.51D NES=263 T=3WK
Multigroup

ZAID=42000.50M 30-Group T=30cJOK

~otove Inforrnat oni
Abundance=Natural

Density= 10.20 gm/cm3

Evaluation Informs tio~
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

Reaction MT E~in(MeV) &~(MeV) Q~(MeV) QR(MeW
elaetic 2 1.0000-11 2. 0000+01
(n,2n) 16 8. 0000+00 2. 0000+01 -7. 9168+00 -7. 9168+00
(n,3n) 17 1. 5000+01 2. 0000+01 -1 .4844+01 -1 .4844 +01
(n,n’c) 91 2.5000-01 2. 0000+01 -2.4740-01-2.4740-01
(n,~) 102 1.0000-11 2.0000+01 7.2500+00 7.2500+00

‘17iERMAL
sfcJwl’=7.ssh2rn.Y
M?!P= 208 m

E-t.twxev
snxvT=6.ss barns
MFP - W? em
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Rhodium – 103
ZAID=45103.5OC

SOURCE:ENDF/B-V(MAT=131O,Tape 510)
REFERENCE: “Summary Documentation Isotope: 45–Rh-103,”

by R. E. Schenter, D. L. Johnson, F. M. Mann, F. Schmittroth, H. Gruppelaar, and A. Z. Livolsi
cent ained in ENDF–201

Reection
elaatk
(m,an)
(m,n’1)
(18,m’a)
(n,n’s)
(m,n’4)
(n,n’s)
(11,11’e)
(m,n’?)
(n,m’e)
(m,n’o)
(Il,n’lo)
(m,lfll)
(n,rb’la)
(u,m’13)
(n,m’i4)
$:f)

Continuous Energy

ZAID=45103.5OC NES=2%OS T=30WK
Diecrete Reaction

ZAID=45103.5OD NES=263 T=300”K
Multigroup

ZAID=45103.5OM 30-Group T=301YK

Mom Infsmwh
Abundance= 100.oo%

Density= 12.40 gm/cm3

Photon-Production Data - No
Heating Numbem - Totel

Energy Range -10-11 to 20 MeV

MT
2

2!
52
63

#

::
68
69
60
61
62
63
64

1:;

!’WJOY?l ?’&#:+l?l QK(Mev)
9:5000:00 2: 0000+01 -9. 4000+00
4.0400-02 2. 0000+01 -4.0000-02
9.3912-02 2. 0000+01 -9.3000-02
2. 9W1-01 2. 0000+01 -2.9700-01
3.6555-01 2. 0000+01 -3.6200-01
6.4327-01 2. 0000+01 -6.3800-01
8,6637-01 2. 0000+01 -6.6000-01
8.0582-01 2. 0000+01 -7.9800-01

.6126-01 2. 0000+01 -8.4300-01
S8-01 2.0000+01 -8.7600-01

8,
8.83[- -. _ -- .-
9,2397-01 2.0000+01-9.1600-01
1.0632+00 2.0000+01-1.0430+00
1.1130+00 2.0000+01-1.1020+00
1.2S92+00 2.0000+01-1.2470+00
1.2824+00 2.0000+01-1.2700+00
1.4006+00 2.0000+01-1.3870+00
1.0000-11 2.0000+01 6.9993+00

QdMev)

-9.4000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.3870+00
6.9993+00

E-lmndf
Smvr.emkwu
MP.l?mcrn

“W’

E=14now
S173VT=426 bmne
UP-9* cm
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Average Fission Product from 235U
ZAID=45117.90C

SOURCE:Group T-2 (MAT=998, File /077433/AVFISPRO/SIGMA/U235E3)
REFERENCE: “Average Neutronic Properties of “Prompt” Fission Products,”

by D. G. Foster, Jr. and E. D. Arthur
Los Alarnos National Laboratory report LA-9168-MS (February 1982)

;:
M)r - “

Continuous Energy

ZAID=4511 7.90C NES.399 T=30@K
Discrete Reaction A’

ZAID=45117.90D NJ3S=263 T=30@K A
Multigroup

ZAID=45117.90M 30-Group T=30@K i

YERMAL
rclvl’=usszsbuwu
““-%xll!m

●la9tk
(Il,2n)
(18,h)
(n,n’c)
(m,~)

Abundance: See Appendix A.

Deneity:See Appendix A,

i

Photon-Production Data - Yea

Heating Numbem - Local
\

Enagy Range -10-11 to 20 MeV

MT E~in(MeV) &~.(MeV) Q~(MeV) QR(MeV)
2 1.0000-11 2. 0000+01

16 3. 6983+00 2. 0000+01 -3. 6666+00 -3. 6666+00
1? 9. 7490+00 2. 0000+01 -9. 6660+00 -9. 6650+00
91 1.6341-01 2.0000+01 -1.5209-01-1.5209-01

102 1.0000-11 2.0000+01 7. 1917+00 7. 1917+00

E=l.oow
SIL3VT = 7.4.? bawu
UFP - 209 m

E=14.00 MeV
SIG7UT = 4.s.9 bw’m
MFP. &.mc?n

.S’L4s&c

lmu p&.49wc

. mm ygAsl’ic

122



45117.90C



Average Fission Product from 23’Pu
ZAID=46119.90C

SOURCE: Group T-2 (MAT=999, File /077433/AVFISPRO/SIGMA/PU239E3)
REFERENCE: “Average Neutronic Properties of ‘Prompt” Fission Products,”

by D. G. Foster, Jr. and E, D. Arthur
Los Alamos National Laboratory report LA-9168-MS (February 1982)

Data AV ~

Continuous Energy
ZAID=46119.90C NES=407 T=3W’K

Discrete Reaction

ZAID=46119.90D NES.263 T=30&K
Multigroup

ZAID=46119.90M W-Group T=30&K

Abundance:See Appendix A.

Density:See Appendix A.

Photon-Production Data - Yea
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

&aC~
~~~on MT Emi.(MeW E~~=(MeV) QK(MeV)

2 1.0000-11 2. 0000+01
QR(McV)

(n,an) 16 3. 6020+00 2. 0000+01 -3. 4721+00 -3. 4721+00
(a,Sm) 17 9. 6862+00 2. 0000+01 -9. 6036+00 -9. 803S+00
(D,n’c) 91 1.0070-01 2. 0000+01 -9.9846-02-9.9846-02
(n,v) 102 1.0000-11 2. 0000+01 6. 8490+00 6. 8490+00

THERMAL
Slrnwr = SlWW9s blznu
Ul!p. onol??n

Jr-lnomav
sIcmT=7.4abmnS
Mm -2.1.2 cm

E-14mmv
SICXUT - 4.6s (mm
A/FP = 3.4o mn

mlu jnr#nc

124



46119.90C

W

————
w-w

125



Silver
ZAID=47000.55C

SOURCE: Group T-2 (MAT=47, File /T2/pGY/EVAL/LAS/AGNAT)
REFERENCE: “Evaluation of n + NATAg,YY

Los Alamos National Laboratory

Reaction
eleet k
(n,2n)
(n,n’1)
(n,n’2)
(n,n’s)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’c)
(n,v)
(n,p)
(njd)
(n,t)
(nja)

by P. G. Young
internal memorandum T–2–M–

Data Availab ility
Continuous Energy

ZAID=47000.55C NES=2350
Discrete Reaction

ZAID=47000.55D NES=263
Multigroup

ZAID=47000.55M 3&Group

lWtoDe blfQmWW
Abundance= Natural

Density= 10.50 gm/cm3

T=3WK

T=30w’K

T=30LF’K

Photon-Production Data - Yes
Heating Numbers - Not Available
Energy Range – 10-11 to 20 MeV

A4T
2

t!!
62
53
64
65
56
57
S8
59

%J

102
103
104
105
107

Em;m(MeV)
1.0000-1 i
9. 2679+00
8.8823-02
:, ;;;;-():

1:3424:01
3.1391-01
3.2807-01
4.1888-01
4.2700-01
7.0856-01
7.9436-01
9.3100-01
7.1000-01
1.0000-11
3. 6000+00
7. 5000+00
I.lsoo+oi
5. 5000+00

tion Informat~
Ema=(MeV) QK(MeV)
2. 0000+01
2.0000+01 -9.1820+00
2.0000+01 -8.8000-02
2.0000+01 -9,3000-02
2.0000+01 -1.2600-01
2.0000+01 -1.3300-01
2.0000+01 -3.1100-01
2.0000+01 -3.2500-01
2.0000+01 -4.1600-01
2.0000+01 -4.2300-01
2.0000+01 -7.0200-01
2.0000+01-7.8700-01
2.0000+01 -9.2200-01
2.0000+01 -7.0300-01
2.0000+01 6.9480+00
2.0000+01 7.S200-01
2.0000+01 -3.3170+00
2.0000+01 -6.9900+00
2.0000+01 4.3540+00

QR(Mev)

-9.1820+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-7.0300-01
6.9480+00
7.5200-01

-3.3170+00
-6.9900+00

4.3540+00

519 (August 3,1984)
THERMAL
SICIOT=6T.SS barns
MFP-026 em

E-1OOMUV
SIGT?T=6.TSturrM
NFP = .S52 cm

li.t&A

E = 14.00 Mdf
SK7VT-4Z7 barns
UFP=4.Cil m

kum
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Silver – 107
ZAID=47107.5OC

SOURCE:ENDF/B-V(MAT=1371,Tape 510)
REFERENCE: “Summary Documentation Isotope: 47-Ag-107~

by R. E. Schenter, D. L. Johnson, F. M. Mann, F. Schmittroth, M. R. Bhat, and A. Prince
contained in ENDF–201

Reaction
elemtk
(n,2n)
(n,n’1)
(n,n’2)
(n,n’$)
(n,n’4)
(n,n’s)
(n,n’6)
(n,n’c)
(n,y)
(n,p)
(n,d)
(n,t)
(n,a)

~
Continuous Energy

ZAID=47107.5OC NES=ISS9 T=30WK

Discrete Reaction

ZAID=47107.5OD N13S=203 T=301YK

Multigroup

ZAID=47107.5OM 30-Group T=30&K

JsotoDe! ~

Abundance= 51.S4%

Density =10.40S25 gm/cm3

Photon-Production Data - No

Heating Numbers - Total

Energy Range -10-’1 to 20 MeV

Ihction Inf~
MT Emin(MeV) Ema=(MeV) Q~(MeV) Qn(Mev)

2 1.0000-11 2. 0000+01
16 9, 6209+00 2. 0000+01 -9. 5310+00 -9. 5310+00
S1 9.4000-02 2. 0000+01 -9.3000-02 0. 0000+00
52 1.2719-01 2. 0000+01 -1.2600-01 0. 0000+00
S3 3.2807-01 2. 0000+01 -3.2600-01 0. 0000+00
S4 4.2699-01 2,0000+01 -4.2300-01 0.0000+00
65 7.9443-01 2.0000+01 -7.8700-01 0.0000+00
56 9.3070-01 2.0000+01 -9.2200-01 0.0000+00
91 9.4988-01 2.0000+01 -9.4100-01 -9.4100-01

102 1.0000-11 2.0000+01 7.2760+00 7.2760+00
103 4.5000+00 2.0000+01 7,S200-01 7.5200-01
104 7.5000+00 2.0000+01 -3.3170+00-3.3170+00
10S 1.1S00+01 2.0000+01 -6.9900+00-6.9900+00
107 5.5000+00 2.0000+01 4.3640+00 4.3540+00

nik?muul
smvr - 4.SJ59hawu
lfFP.o.4omn

E=14.@lkV
Siam = 427 IJawlS
uFF.9J?9cm
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Silver – 109
ZAID=47109.5OC

SOURCE:ENDF/B-V(MAT=1373,Tape 510)
REFERENCE: “Summary Documentation Isotope: 47-Ag-109,”

by R. E. Schenter,D. L. Johnson, F. M. Mann, F. Schmittroth, H. Gruppelaar, M. R. Bhat, and A. Prince
contained in ENDF–201

Reaction
ela8tic
(n,2n)
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’c)
(n,~)
(n,p)
(n,a)

Data AvailabiJ$y

Continuous Energy
ZAID=47109.5OC NES=2120 T=30W’K

Discrete Reaction
ZAID=47109.5OD NES=263 T=300’JK

Multigroup
ZAID=47109.5OM 30-Group T=30&K

$30toDeInforma&Q

Abundance=48.16%
Density =10.6009 gm/cm3

&+luation Info~atioQ
Photon-Production Data – No

Heating Numbers - Total
Energy Range -10-11 to 20 MeV

MT
Jteaction Informs OQti

%:n(Mev) Em~=(MeV) Q~(MeV)
1.0000-11 2. 0000+01
9. 2670+00 2. 0000+01 -9. 1820+00
8. 881S-02 2. 0000+01 -8.8000-02
1.3423-01 2. 0000+01 -i. 3300-01
3.1388-01 2.0000+01 -3.1100-01
4.1884-01 2. 0000+01 -4.1500-01
7.0850-01 2. 0000+01 -7.0200-01
7.0951-01 2.0000+01 -7.0300-01
1.0000-11 2.0000+01 6.8250+00
3.5000+00 2.0000+01 -5.3800-01
5.6000+00 2.0000+01 3.4030+00

QdMev)

-9.1820+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-7.0300-01
6.8250+00

-5.3800-01
3.4030+00

lHERALU
SIlmn’ - 09.ssboma
um=o.fa ~

Jr.llMMev
smtn’ = 6.7a hwna
MPP=2sscm

E=14.00MV
.91(ZW = 4.?7 bam.1
lfFP-4.(M cm

,T8rug

. IL&A

d,(NP
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Reaction
ela8tic
(n,2n)
(n,rl’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’c)
(n,-f)
(n,p)
(n,a)

Cadmium
ZAID=48000.50C

SOURCE: ENDF/B-V (MAT= 1281, Tape 501)
REFERENCE: “Natural Cadmium (MAT 1281) and Cadmium-113 (MAT 1282),”

by M. F. James, M. K. Drake, and S. Pearlstein
contained in ENDF–201

Availa~
. .

Continuous Energy

ZAID=46000.50C NES=2981 T=30CF’K
ZAID=48000.51C NES=818 T=30CPK

Discrete Reaction
ZAID=48000.50D NES=263 T=30CF’K
ZAID=46000.51D NES=263 T=30WK

Multigroup

ZAID=48000.50M 30-Group T=300”K

THERMAL
Smml’-suwmlxmw
ilFP = 0.00 cnt

EL&m

MT
2

;?
52
53
64

1::
103
107

JsotoDe Info-

Abundance=Natural
Density= 8.642 gm/cm3

valuation Information
Photon-Production Data - No

Heating Numbers – Total
Energy Range -10-11 to 20 MeV

Info-
Emin(MeV) Em~.(MeV) Q~(MeV)
1.0000-11 2. 0000+01
7. 5000+00 2. 0000+01 -7 .4330+00
3.0000-01 2. 0000+01 -2.9730-01
6.0004-01 2. 0000+01 -5.9470-01
1. 2000+00 2. 0000+01 -1. 1890+00
1. 3000+00 2. 0000+01 -1. 2880+00
1. 5003+00 2, 0000+01 -1 .4870+00
1.0000-11 2.0000+01 7.1172+00
3.5000+00 2.0000+01 2.7000-01
6.5000+00 2.0000+01 3.0000+00

QdMeV

-7. 4330+00
0. 0000+00
o. 0000+00
0.0000+00
0.0000+00

-1.4870+00
7.1172+00
2.7000-01
3.0000+00

E-tJWXN
Slmvl’= 650 bar?u
AmP.99scm

MWMA
on

E=1400MEV
sCmT=4mturM
MFP = 4.68 em
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Tin
ZAID=50000.35C

SOURCE:ENDL-85(ZA=50000on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Continuous Energy
ZAID=50000.35C NES=205 T=o”K

botoDe hformation

Abundance=Natural

Density=7.28 gmfcma

Evaluation Information.
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range -10-10 to 20 MeV

Reaction MT Emlm(MeV) E~e=(MeV) QK (MeV) QdMeV)
elestic 2 1.0000-10 2. 0000+01
(n,n’c) 91 7. Sooo-ol 2. 0000+01 o. 0000+00 0. 0000+00
(n,an) 16 9. 3790+00 2. 0000+01 -9. 3000+00 -9. 3000+00
(n,9n) 17 1. 6127+01 2. 0000+01 -1. S000+01 -1. S000+01
(n,y) 102 1.0000-10 2. 0000+01 9. 3500+00 9. 3500+00

THERMAL
SKm7T = 6.11 barns
Ulrp. Em m

Ir=f.oo Mev
S[GV?T = 654 W
UJ’P = 4.14 m

134

m

E = f4@0 MeV
SICIVT = 4.54ba?na
u~ = 696 em
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REF

Reaction

elaatk
(n#l’c)
(Il,2n)
(+n)
(Ia,v)

Average Fission Product
ZAID=50120.35C

SOURCE: ENDL-85 (ZA=99120 on ND850424)
‘ERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

continuous Energy

ZAID=50120.35C NES=232 T=OOK

Discrete Reaction
ZAID=50120.35D NES=263 T=OOK

Multigroup

ZAID=50120.35M 30-Group T=o°K

Abundance&e APpendix A.
Density:See Appendix A.

Photon-Production Data - Yes
Heating Numbers - Local

Energy Range -10-10 to 20 MeV

MT Emin(MeV) E~~=(MeV) QK(MeV)
2 1.0000-10 2. 0000+01

91 1.0000-01 2. 0000+01 o. 0000+00
16 8. 0687+00 2. 0000+01 -8. 0000+00
17 1. 6482+01 2. 0000+01 -1. 5350+01

102 1.0000-10 2. 0000+01 8. 0000+00

QdMf$v)

o. 0000+00
-8. 0000+00
-1. 5360+01

8. 0000+00

lmsRHAL
Slmm= 105.11bans
xiv -016 am

E= LOOAW
j“;;.l~mu

B=14.00MV
slc70r=4.9t7banu
MFP - S.w am

,&jglc

“mi-

-“w”

- ‘al-
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Xenon
ZAID=54000.35C

SOURCE:ENDL-85(ZA=54000on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elaatic
(n#’c)
(n,2n)
(n,Sn)
(11,7)

Rata Awiltdak
. .

Continuous Energy
ZAID=54000.35C NES=5228 T=O”K

Multigroup
ZAID=54000.35M 30-Group T=O°K

Abundance.Natural
Density =5. SS7E03 gm/cm3

Photon-Production Data - Yes
Heating Numbers - Local

Energy Ibnge -10-10 to 20 MeV

MT Em~n(MeV) Ema=(MeV) QK(MeV)
2 1.0000-10 2. 0000+01

91 4.0000-02 2. 0000+01 0. 0000+00
16 7. 8307+00 2. 0000+01 -7. 7710+00 -7. 7710+00
17 1. 5916+01 2. 0000+01 -1. 579S+01 -1. 5796+01

102 1.0000-10 2. 0000+01 7. 8600+00 7. 8600+00

QR(Mev)

0. 0000+00

THERMAL
sm = S&99 banu
nff - t.%mas m

E.1DOA6V
iim = 7Lm barns
MFP - S.34S07 cm

E= 14.00 MeV
SICXJT = 4.72 barns
MFP = 78s8.40~

138
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Xenon – 134
ZAID=54134.35C

SOURCE:ENDL-85(ZA=54134on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elaatk
(n#t’c)
(n,n’1)
(n,n’a]
(n,lds)
(n,an)
(n,sn)
(m*Y)

Continuous Energy
ZAID=54134.35C NES=359 T=WK

Abundance= 10.40%

Danaity=6.0043E03 gm/cms

Photon-Production Data - Yes
Heating Numbcm - Local

Energy Range -10-10 to 20 MeV

MT

9?
51
62
63

::
102

&i.(Mev) Em..(Mev) Q~(MW
1.0000-10 2. 0000+01
1. 9000+00 2. 0000+01 o. 0000+00
S. 6338-01 2. 0000+01 -8.4700-01
1 .6262+00 2. 0000+01 -1. 6130+00
1. 7440+00 2. 0000+01 -1. 7310+00
8. 6983+00 2. 0000+01 -8. 6340+00
1. 6094+01 2. 0000+01 -1. 4981+01
1.0000-10 2. 0000+01 6. 4630+00

o. 0000+00
0.0000+00
0.0000+00
o .0000+00

-8 .6340+00
-1.4981+01

6. 4630+00

lTiERKAL
smlW=s.4t W
UP= ms46#s cm

E= f.oo M&
sfc7tn’=6.65 barns
Mm= &i5fs9cm

E= f4m4f9V
s167U7’=4.w bame
UFP=79S8S9 mn
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Reaction
elastic
(n,an)
(n,ml)
(n,n’c)
(n,~)
(n,p)
(n,a)

Barium – 138
ZAID=56138.50C

SOURCE: ENDF/B-V (MAT= 1353, Tape 508)
REFERENCE: “Barium – 138,”

by R. J. Howerton, contained in ENDF-201

~
Continuous Energy

ZAID=56138.50C NES=292 T.30&K

ZAID=56136.51C NES=291 T=3WK
Discrete Reaction

ZAID=56138.50D NES=263 T.300’7K
Multigroup

ZAID=56138.50M 30-Group T=3WF’K

Abundance=71 .70%

Dewk.y=3.5247 gm/cms

Photon-Production Data – Yes
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

MT

1;

;:
102
103
107

Reaction Information

!m$~o~~] ~“;o\~+;\ ‘K (Mev)
8: 6500iO0 2: 0000+01 -8. 5872+00
1. 5650+01 2. 0000+01 -1. 5536+01
1. 4400+00 2. 0000+01 -1. 4295+00
1.0000-11 2. 0000+01 4. 7100+00
6. 0000+00 2. 0000+01 -4. 0400+00
2.2 S00+00 2.0000+01 3.8700+00

QR(Mev)

-8. 5872+00
-1. 5536+01
-1.4295+00

4. 7100+00
-4.0400+00

3.8700+00

THERJUL
slCKJi’’=7.s6 barns
nm=m?lem

E-1.ooMev
Smnn’= 6.%bnnu
UFP=B.134 c+n

E=1400U9V
S1Cn31’=16.00barns
J(FP= 12S6 cm

. N#J&IA
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Samarium – 149
ZAID=62149.50C

SOURCE: ENDF/B-V (MAT= 1319, Tape 510)
REFERENCE: “Summary Documentation Isotope: 62-Sm-149,”

by R. E. Schenter, D. L. Johnson, F. M. Mann, F. Schmittroth, H. Gruppelaar, W. H. Walker,
B, R. Leonard, and K. B. Stewart

contained in ENDF–201 THERMAL—

Reaction
elastic
(n,2n)
(n,3n)
(Il,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
$,;;)

(n,p)
(n,u)

Data Availab&
Continuous Ener.g

ZAID=62149.50C NES=2008 T=30@K
Discrete Reaction

ZAID=62149.50D NES=263 T=3000K

JsotoDe Inform at ion

Abundance= 13.80%
Density =7.43449 gm/crn3

&alua tion Informat io~
Photon-Production Data - No

Heating Numbers - Total
Energy Range -10-11 to 20 MeV

MT

1:

::

:2
64
56
S6
57
58
59
60

1%
103
107

QdMev)

-S . 8600+00
-1.4070+01

o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00

-1. 9865+00
7. 9824+00

-2.7700-01
9. 6000+00

E-1 OOMV
;IK7JTT~mmnnu

E=14.00MV
SIGn?r = Sm bw?u
MFP=6.S9 mn

amum#bnc

N#.fJA

(~
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Europium
ZAID=63000.35C

SOURCE: ENDL-85 (ZA=63000 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elastic
(n,n’c)
(n,2n)
(n,3n)
(n,~)

Data Availab&ly
. .

Continuous Energy

ZAID=62000.35C NES=364 T=o”K

Discrete Reaction

ZAID=63000.35D NES=263 T=O°K

Multigroup

ZAID=63000.35M 30-GTOUP T=O”K

Abundance. Natural

Density =7.5419 gm/cm3

PhotomProduction Data – Yes
Heating Numbers – Local

Ene~ Range -10-10 to 20 MeV

MT Emin(MeV) Ema.(MeV) Q~(MeV)
2 i .0000 -10 2. 0000+01

91 2.4800-02 2. 0000+01 O. 0000+00
16 8. 3249+00 2. 0000+01 -8. 2700+00
17 i .4999 +01 2. 0000+01 -1. 4900+01

102 i .0000 -10 2. 0000+01 6. 2600+00

C.h@ev)

0. 0000+00
-8. 2700+00
-1. 4900+01

6. 2600+00

E-1LION9V
Slimn’.’?s?bmvu
M#!P-4.4scm

E= f4.00M#
SI17MT = 6.IS ti
UPP .8.49 -

X“gc

. N#JgfA
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Europium – 151
ZAID=63151.55C

SOURCE: Group T-2 (MAT=151, File /T2/PGY/EVAL/LAS/EU151 LA)
REFERENCE: “n + 151Eu, 153Eu, and 165H0 Evaluated Cross Sections,”

by P. G. Young, E. D. Arthur, and R. E. MacFarlane
Los Alamos National Laboratory internal memorandum T-2-M-1713 (April 29, 1986)

Reaction
elaatic
(n,2n)
(n,3n)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’lS)
(n,n’14)
(n,n’111)
(n,n’16)
(n,n’17)
(n,n’c)
(n,y)
(n,p)
(n,d)
(n,t)
(n,’He)
(n,a)

Rata Availabilit~
Continuous Energy

ZAID=63151.55C NES=4749 T=3000K
Diecrete Reaction

ZAID=63151.55D NES=263 T=30CPK
Multigroup

ZAID=63151.55M 30-Group T=301YK

J!@om hfWl?kl@l
Abundance.47.SO%

Density =7.51S0 gm/cm3

~ f“
Photon-Production Data – Yes

Heating Numbem - Local

Energy Range -10-11 to 20 MeV

IWction ~
MT

i:

:;
52
53
54
55
56

i:
59
60
61
62
63
64
65
66
67

1::
103
104
105
106
107

Emin (MeV)
1.0000-11
8. 0647+00
1. 4500+01
;. ;;;;-:;

1:9781101
2.4493-01
2.6224-01
3.0925-01
3.0966-01
3.0986-01
3.3442-01
3.5214-01
3.5606-01
4.1848-01
S. 0294-01
5.0556-01
5.0676-01
5.1462-01
5.2559-01
.5.2559 -01
1.0000-11
1.0000-11
2. 6832+00
4.4229+00
;.:::2+:;

.

JLn..(Mev)
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

QK(Mev)

-7.
-1.

:?:
-1.
-2,
-2.
-3.

:::
-3.
-3,
-3.
-4.
-4.

X:
-s .
-s .
-s ,

6.

-::
-4.
-6.

7.

9682+00
4354+01
1500-02
9620-01
9650-01
4330-01
6050-01
0720-01
0760-01
0780-01
3220-01
4980-01
5370-01
1570-01
9960-01
0220-01
0340-01
1120-01
2210-01
2210-01
3056+00
0644-01
6664+00
3935+00
4468+00
8655+00

QR(Mev)

-7.9682+00
-1.4354+01

0.0000+00
0.0000+00
0,0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
o 0000+00
o 0000+00
o 0000+00.
6
0

-:

;.
-2.
-4.
-5.

7.

0000+00
0000+00
0000+00
0000+00
2210-01
3056+00
0644-01
6654+00
3935+00
4468+00
8655+00

THERMAL
SICIOT=9167.66 barns
~FP = 0.tk7mn

E.f.ookv
SIG70T= 7M km
UFP-A73 c+n

N.a#

E=14.00MeV
sIGlvT -6.16 &Tvu
UFP - 6.46 m
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Reaction
elastic
(n,2n)
(n,3n)
(n,n’)a
[::::~

(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
[::;;)

(n,p)
(n,d)
(n,t)
(n,’He)
(n,a)

Europium – 152
ZAID=63152.50C

SOURCE: ENDF/B-V (MAT= 1292, Tape 509)
REFERENCE: “Summary Documentation for 152Eu and 154Eu,”

by H. Takahashi, contained in ENDF-201

Wa Availability
Continuous Energy

ZAID=63152.50C NES=4553 T=301Y’K
ZAID=63152.51C NES=736 T=3000 K

Discrete Reaction
ZAID=63152.50D NES=263 T=301Y’K

Isotope kforrnation
Abundance=O.00%

Density =7.51811 gm/cm3

Evaluation Information
Photon-Production Data - No

Heating Numbem - Total

Energy Range -10-1 I to 20 MeV

THEIWhL
SICIDT = ZS15.41bam
UFP = om cm

SL.4#c

MT

1:

:;
28
51

::
54
55

1:;
103
104
10s
106
107

&action Information
Emin(Mev) E~~=(MeV) Q~(MeV)
1.0000-11 2. 0000+01
6. 3469+00 2. 0000+01 -6. 3050+00
1.4500+01 2. 0000+01 -1 .4276 +01
9. 0000+00 2. 0000+01 1. 6600+00
9. 0000+00 2. 0000+01 -s. S990+O0
5.0332-02 2.0000+01 -5.0000-02
9.0094-02 2.0000+01 -8.9500-02
1.0882-01 2.0000+01-1.0810-01
1.3086-01 2.0000+01-1.3000-01
1.4878-01 2.0000+01-1.4780-01
1.7000-01 2.0000+01-1.6600-01
1.0000-11 2.0000+01 8.S510+00
1.0000-11 2.0000+01 2.6584+00
3.3968+00 2.0000+01 -3.3744+00
2.731S+00 2.0000+01 -2.7135+00
6.2369+00 2.0000+01-6.1948+00
1.0000-11 2.0000+01 8.826S+00

%(Mev)

-6.3050+00
-1.4276+01

1.5600+00
-5.5990+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.6600-01
8.5S10+00
2.6684+00

-3.3744+00
-2.7135+00
-6.1948+00

8.8255+00

E=100NeV
SIcmr=llwblwm.s
MFP=SJIS mn

E=f4.oolfeV
SI~=493 barns
MFP=6KVcm
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Europium – 153
ZAID=63153.55C

SOURCE:Group T-2 (MAT=153, File /T2/PGY/EVAL/LAS/EU153LA)
REFERENCE: ‘n + 151Eu, 153Eu,and lwHo Evaluated Cross Sections,”

by P. G, Young, E. D. Arthur, and R. E. MacFarlane
Los Alamos National Laboratory internalmemorandumT-2-M-1713 (April 29, 1986)

Reaction

(n,an)
(n,h)
(n,n’1)
(11,11’2)
(n,o’s)
(n,n’4)
(n,n%)
(m,n’6)
(m,n’7)
(n,n%)
(33,n’9)
(n,n’10)
(n,n’c)
(n,~)
(n,p)
(n,d)
(n,t)
gngd

Continuous Energy

zAm=63153.55c NES=4174 T=30@
Discrete Reaction

ZAID=63153.55D .NES=203 T=3000
Multigroup

ZAID=03153.55M 30-Group T=XIOO

MT

1;

k:
62
63
54
56

#
58
59
60

1:;
103
104
10s
106
10?

botom Wxmatim
Abundance= 52.20%

Den3ity=7.50757 gm/crn3

Photon-Production Data - Yea
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

Emi.(Mev) Ema.(MeV) Q~(MeV)
1.0000-11 2. 0000+01
8. 6372+00 2. 0000+01 -8. 5S32+00
1. 4978+01 2. 0000+01 -1. 4869+01
8.3950-02 2. 0000+01 -8.3400-02
9.8042-02 2. 0000+01 -9.7400-02
1.0388-01 2. 0000+01 -1.0320-01
1.6260-01 2. 0000+01 -1.6160-01
1.7404-01 2. 0000+01 -1.7290-01
1.9437-01 2. 0000+01 -1.9310-01
2.3685-01 2.0000+01-2.3630-01
2.7148-01 2.0000+01-2.6970-01
3.2392-01 2.0000+01-3.2180-01
3.2725-01 2.0000+01 -3,2510-01
3.272S-01 2.0000+01-3.2510-01
1.0000-11 2.0000+01 6.4422+00
2.673S-02 2.0000+01 -2.6S60-02
3.6926+00 2.0000+01-3.6684+00
6.7069+00 2.0000+01 -S.668S+00
6.8830+00 2.0000+01-6.8379+00
1.0000-11 2.0000+01 5.831S+00

‘K

‘K

‘K

Q@fev)

-8.5532+00
-1.4869+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-3.2510-01
6.4422+00

-2.6560-02
-3.6684+00
-5.6665+00
-6.8379+00

5.8315+00

THSRJUL
snxzr-3os.mbama
MFP = on m

E=lmMv
Smnn’=emba?ns
MFP=4.asem

E=14.00MAV
SICNIT= 623 bnr?u
JfFP. 6Af m

“w

N.AUWA
.43
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R.caetion
elaatk
(n,all)
(n,srl)
(n,m’)a
(Il,n’)p
(n,n’1)
(n,n’a)
(n,n’s)
(n,n’4)
(n,n’6)
(n,n’c)
(n,~)
(n,p)
(n,d)
(n,t)
(n,’He)
(n$a)

Europium – 154
ZAID=63154.50C

SOURCE: ENDF/B-V (MAT= 1293, Tape 509)
REFERENCE: “Summary Documentation for 152Eu and 154Eu,”

by H. Takahashi, contained in ENDF-201

Continuous Energy
ZAID=63154.50C NES=4030 T=30WK

ZAID=63154.51C NES=748 T=30&K

Diecrete Reaction
ZAID=63154.50D NES=263 T=30&K

Isotooe Information
Abundance=O.00%

Deneity=7.61714 grn/cm3

Evaluation Information
Photon-Production Data - No

Heating Numbere - Total
Energy Range -10-11 to 20 MeV

lon Inf rmao tiou

THERMAL
SIGW’ - 1s0s.79 lhl?ns
MFP-oiAscm

MT

1;

;;
28
51
62
53
64
6s

#

104
105
106
107

Emin(Mev) E~~=(MeV) Q~(Mev)
1.0000-11 2. 0000+01
6. 8000+00 2. 0000+01 -6. 4380+00
i . 5088+01 2. 0000+01 -i. 4990+01
1. 1000+01 2. 0000+01 -6.0700-01
6. 5074+00 2. 0000+01 -6. 4650+00
b. 8446-02
8.3343-02
i .2290 -01
i .7333 -01
1.8118-01
~. ;g:g-~:

i : oooo~02
4. 2682+00
3. 8747+00

2.
2.
2.
2.
2.
2.
2.

::
2.

0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01

-6.
-8.
-1.
-1.
-1.
-2.

8.

-::
-3.

8000-02
;;::-::

7220:01
8000-01
3190-01
1670+00
5124+00
2404+00
8495+00

7.3800+00 2.0000+01-7.3319+00
1.0000-11 2.0000+01 7.3015+00

QdMev)

-6.4380+00
-1.4990+01
-6.0700-01
-6.4650+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-2.3190-01
8.1670+00
1.5124+00

-4.2404+00
-3.8495+00
-7.3319+00

7.301s+00

E=l.oonev
SIcror= 6.72 barns
MFP-5.00cnt

La&

S -14.00 MaV
SICIV1’=49? barne
MFP=6.~ em

m“ y&

N.44A

(:$

M.mc
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Gadolinium
ZAID=64000.35C

SOURCE: ENDL-85 (ZA=64000 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

elastk
(m#l’c)
(n,an)
(n,sn)
(n,v)

Continuous Energy

ZAID=64000.35C NES=454 T=~OK

Discrete Reaction

ZAID=64000.35D NES=263 T=~OK

Mukigroup

ZAID=64000.35M 30-Group T=o”K

btoD ~fotie

Abundance= Natural
Density= 7.901 gm/cma

J3valuation Info~
Photon-Production Data - Yes

Heating Numbem - Local
Energy Range -10-10 to 20 MeV

B.fmtion MmuAi2n
MT E~;m(MeV) E~~=(MeV) Q~(MeV) QR(MeV)

2 1.0000-10 2. 0000+01
91 2.6942-02 2. 0000+01 O. 0000+00 0. 0000+00
16 6. 4109+00 2. 0000+01 -6. 3700+00 -6. 3700+00
17 1. 3486+01 2. 0000+01 -1. 3400+01 -1. 3400+01

102 1.0000-10 2. 0000+01 8. 0400+00 8. 0400+00

THSR.UAL
SI~ = ~.00 W
n?P=o.oom

E-lmncv
SIG7VT = 7.15 bo?ns
nFP.4E2cm

E = t4@ McV
sImVT = ‘5.39 barna
MRP = 6.19 cm

. (N*)
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Gadolinium – 152

&action
llastic
~n,!ht)
Il,n’)u
:n,n’)p
,n,rl’1)
;n,n’2)
;n,n’S)
~n,n’4)
;n,n%)
~n,n’0)
,n,n’7)
;n,n’8)
:n,n’9)
,n,n’10)
nln’ll)
~n,n’12)
;n,n’lS)
;n,n’14)
;n,n’c)
:nJ7)
;n~p)
,n,u)

ZAID=64152.50C
SOURCE: ENDF/B-V (MAT= 1362, Tape 503)

REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”
by B. A. Magurno, contained in ENDF-201

Data A vailabllity

Continuous Energy
ZAID=64152.50C NES=3285
ZAID=64152.51C NES=803

Discrete Reaction
ZAID=64152.50D NES=263

IsotoDe hformation
Abundance=O.200%

Density =7.63318 gm/cm3

&mluation Information

T=3MF’K

T=30WK

T=300”K

Photon-Production Data - No

Heating Numbem - Total

Energy Range -10-11 to 20 MeV

MT

1:;
103
107

Emgn(MeV)
1.0000-11
8. 6636+00
s .0000-01
7. 3928+00
3.3622-01
6.1908-01
7.6001-01
9.3718-01
1. 0650+00
1. 1164+00
1. 1305+00
1. 2361+00
1. 2916+00
1. 3237+00
1. 3278+00
1. 4435+00
1. 6167+00
1. 6549+00
: .;:::+::

1:0455:00
6.0000-01

Jk..(htev} Q~(MeV)
2. 0000+01
2.0000+01 -8.5965+00
2.0000+01 2.2040+00
2.0000+01 -7.3440+00
2.0000+01 -3.3400-01
2.0000+01 -6.1S00-01
2.0000+01 -7.6500-01
2.0000+01 -9.3100-01
2.0000+01 -1.0480+00
2.0000+01 -1.1090+00
2.0000+01 -1.1230+00
2.0000+01 -1.2270+00
2.0000+01 -1.2830+00
2.0000+01-1.3150+00
2.0000+01 -1.3190+00
2.0000+01 -1.4340+00
2.0000+01 -1.606
2.0000+01 -1.6440+00

)0+00

2.0000+01 -1.4500+00
2.0000+01 6.4870+00
2.0000+01 -1.0386+00
2.0000+01 8.0765+00

chz(Mev)

-8.

-? :

::

::
0.

::
0.

::
0.
0.
0.
0.

-i .

-!/:
8.

5965+00
2040+00
3440+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
4500+00
4870+00
0386+00
0765+00

THERMAL
simVT=i7&?bama
nFP.1.@9mn

E=l.Mkv
SICIV1’ = 7.s9 bama
MFP=4.51em

E=14.00hV
SIcIwr=s.sl bwnr
MFP=6.94 cm
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Reaction
elastic
(n,2n)
(n,n’)cr
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’1$)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
[:;;;)

(n,p)
(n,a)

Gadolinium – 154
ZAID=64154.50C

SOURCE: ENDF/B-V (MAT= 1364, Tape 503)
REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”

by B. A. Magurno, contained in ENDF-201

Data AvailaMitt
Continuous Energy

ZAID=64154.50C NES=7167
ZAID=64154.51C NES=892

Discrete Reaction
ZAID=64154.50D NES=263

IsotoDe Information
Abundance= 2.18%

Density =7.73373 gm/cm3

Evaluation Information

T=3000K

T=3W’K

T=30&K

Photon-Production Data – No
Heating Numbers - Total

Energy Range – 10-11 to 20 MeV

MT
2

:;
28
51
52

~~

56
57
58
59
60
61
62
63

;;
102
103
107

.3&M
E~~n(MeV)
1.0000-11
8. 7132+00
5.0000-01
:. $3:3:+():

3:7343:01
6.8546-01
7.3000-01
8.2135-01
1. 0025+00
1. 0549+00
1. 1354+00
1. 2491+00
1. 2602+00
1. 2723+00
1. 3045+00
1.4072+00
1.4243+00
1.4092+00
1.0000-11
1. 2024+00
1. 5000+00

lion Infor rnation

~&o\~+{\ QK(MeV)
2:0000+01 -8.6565+00
2.0000+01 9.1600-01
2.0000+01 -7.6330+00
2.0000+01-1.2300-01
2.0000+01-3.7100-01
2.0000+01-6.8100-01
2.0000+01 -7.1800-01
2.0000+01 -8.1600-01
2.0000+01 -9.9600-01
2.0000+01 -1.0480+00
2.0000+01-1.1280+00
2.0000+01 -1.2410+00
2.0000+01 -1.2520+00
2.0000+01-1.2640+00
2.0000+01 -1.2960+00
2.0000+01 -1.3980+00
2.0000+01 -1.4150+00
2.0000+01 -1.4000+00
2.0000+01 6.4460+00
2.0000+01 -1.1946+00
2.0000+01 6.5125+00

QdMev)

-8.

-? :
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-1.

-? :
6.

f33w:

6330+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
4000+00

THERMAL
Srcnn’ = tx?.l%?bfu?u
nFP=o.s4m

E=1.00JW
SIC)V’I’ = 739 Luwu
WP-451 m

4460+00
1946+00
5125+00

E=14.00MeV
SltXt?T=6ZlbawM
nlw=6.34 em

.@&

.oygP
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Reaction
elastic
(n,2n)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’c)
(n,~)
(n,p)
(n,cr)

Gadolinium – 155
ZAID=64155.50C

SOURCE: ENDF/B-V (MAT= 1365, Tape 503)
REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”

by B. A. Magurno, contained in ENDF-201

Data Availability
Continuous Energy

ZAID=64155.50C NES=6314 T=300”K
ZAID=64155.51C NES=879 T=300”K

Discrete Reaction
ZAID=64155.50D NES=263 T=30WK

Isotope Information
Abundance=14 .80%

Density =7.7841 gm/cm3

Evaluation Information
Photon-Production Data - No

Heating Numbers – Total
Energy Range – 10-11 to 20 MeV

MT Em

k
5.
7.

::

;:
1.

;:
2.
2.
3.
3.
:.

6:
6.

::
6.

B&m!
&&eyi

mm:::
6817+00
0391-02
;:;;::;

0830-01
1877-01
4705-01
6844-01
7035-01
8877-01
2812-01
6909-01
9198-01
9626-Oi
5182-01
7436-01
0000-11
0000-01
0000-01

;ion Information
Emaz(MeV) Q~(MeV)
2. 0000+01
2. 0000+01 -6. 4375+00
2. 0000+01 7.6000-02
2. 0000+01 -7. 6320+00
2. 0000+01 -6.0000-02
2. 0000+01 -8.6600-02
2. 0000+01 -1.0530-01
2. 0000+01 -1.0760-01
2. 0000+01 -1.1800-01
2.0000+01 -1.4610-01
2.0000+01 -2.6670-01
2.0000+01 -2.6860-01
2.0000+01 -2.8690-01
2.0000+01-3.2600-01
2,0000+01 -3.6670-01
2.0000+01 -4.8880-01
2.0000+01 -5.9240-01
2.0000+01 -6.4760-01
2.0000+01 -6.7000-01
2.0000+01 8.5354+00
2.0000+01 5.3544-01
2.0000+01 8.3325+00

QR(Mev)

-6.4375+00
7.5000-02

-7.6320+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0:0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-6.7000-01
:.:;:+;:

8:3325iO0

THERWL
sm’oT-8oEo8mbluna
MP.olmmm

E=f.LWXW
Srorm = 7.33 &mu
UFP.45 m

n.$gf.i

E=14#AfW
snxPr’-621 inuns
14FP-6x4cln

@&

,(II&g?

, (nJr#gFliA
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Reaction
elaet ic
(n,2n)
(n,n’)a
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’s)
(n,n’4)
(n,n%)
(n,n’6)
(n,n’7)
(n,n’11)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
g;)

(n,p)
(n,u)

Gadolinium – 156
ZAID=64156.50C

SOURCE: ENDF/B-V (MAT= 1366, Tape 554)
REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”

by B. A. Magurno, contained in ENDF-201

AvailabWv
Continuous Energy

ZAID=64156.50C NES=3964 T=30WK
ZAID=64156.51C NES=763 T=30WK

Discrete Reaction
ZAID=64156.50D NES=263 T.30WK

Isotope Information
Abundance= 20.47%

Density =7.63428 gm~cm=

Evaluation Information
Photon-Production Data - No

Heating Numbers - Total
Energy Range – 10-11 to 20 MeV

MT
2

;:
28
51
52
53
54
65
66
57
58
59
60
61
62
63
64

1:4
103
107

Emln(MeV)
1.0000-11
8. 6917+00
2. 0S27-01
8. 0528+00
8.9576-02
2.8986-01
S. 8878-01
9.7124-01
1. 0SS8+00
1. 1363+00
i . 1615+00
1. 1756+00
i . 2500+00
1. 2561+00
1. 2661+00
1. 2843+00
1. 3064+00
1. 3285+00
i . 3336+00

;mG~y+;\

2: 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

1.0000-11 2.0000+01
1.6814+00 2.0000+01
1.0000-11 2.0000+01

QJ<(MeV QR(Mev)

-8.S365+00
-2.0395-01
-8.0010+00
-8.9000-02
-2.8800-01
-5.8500-01
-9.6500-01
-1.0490+00
-1.1290+00
-1.1540+00
-1.1680+00
-1.2420+00
-1.2480+00
-1.2580+00
-1.2760+00
-1.2980+00
-1.3200+00
-1.3250+00

6.3598+00
-1.6706+00

5.6625+00

-8.5365+00
-2.0395-01
-8.0010+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.3250+00
6.3598+00

-1.6706+00
5.6626+00

THER.UL
s117Jw1’=7.s6 ba?’n.Y
MR==4J50m

E=llXJAW
sIL7t?l’=7.s9ti
Mm. 451 m

n,cu#

E = 14.00MN
SIClWr=S21 &znu
MW-8.S4em

N.a&l.&

(#g/
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Reaction
elaatic
(n,2n)
(n,n’)u
(n,n’)p
(n,n’1)
(n,n’1)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’c)
(n,-1)
(n,p)
(n,a)

Gadolinium – 157
ZAID=64157.50C

SOURCE: ENDF/B-V (MAT= 1367, Tape 503)
REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”

by B. A. Magurno, contained in ENDF-201

Data A vaila~

Continuous Energy

ZAID=64157.5W NES=5370 T=30WK
ZAID=64157.51C NES=826 T=30&JK

Discrete Reaction
ZAID=64157.50D NES=263 T=30&K

Isotope Information
Abundance= 15.65Yo

Density =7.88462 gm/cm3

Evaluation Information
Photon-Production Data - No

Heating Numbers - Total

Energy Range – 10-11 to 20 MeV

THERMAL
SIcxPT = S66?74.S9 bonu
MFF=oOom

rL4s&

MT
2

;:
g:

62
53
54
55
56
57
58
59
60
61
62
63
64

1::
103
107

Reaction In$lxma onti
E~i.(Mev) &taz(Mev) Q~(Mev)
i .0000 -11 2. 0000+01
6. 4004+00 2. 0000+01 -6. 3595+00
7.0143-01 2. 0000+01 -6.9695-01
8. 0816+00 2. 0000+01 -8. 0300+00
5.4850-02 2. 0000+01 -5.4500-02
6.4411-02 2. 0000+01 -6.4000-02
1.1654-01 2.0000+01 -1.1580-01
1.3235-01 2.0000+01 -1.3150-01
1.8216-01 2.0000+01 -1.8100-01
2.2886-01 2.0000+01-2.2740-01
3.4822-01 2.0000+01-3.4600-01
3.6231-01 2.0000+01-3.6000-01
4.2773-01 2.0000+01-4.2500-01
4.3961-01 2.0000+01-4.3680-01
6.9041-01 2.0000+01-6.8600-01
7.9608-01 2.0000+01-7.9100-01
8.1823-01 2.0000+01-8.1300-01
8.4439-01 2.0000+01-8.3900-01
6.7431-01 2.0000+01 -6.7000-01
1.0000-11 2.0000+01 7.9368+00
5.8127-01 2.0000+01-5.7756-01
1.5000+00 2.0000+01 7.2805+00

QdMev)

-6.3605+00
-6.9695-01
-8.0300+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-6.7000-01
7.9368+00

-S.7756-01
7.2805+00

ir=l.oonev
Sm = 7.s9baww
MIW=A.5t -

N.fA#.4

E = 14.00MaV
SIcn?r=szl blwm
M~=R.W m
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Reaction
elastk
(n,am)
(a,m’)o
(n,m’)p
(n,n’1)
(n,n’a)
(m,m’s)
(n,n’4)
(vI’S)
(Il,n’e)
(m,n’7)
(n,n’8)
(n,ll%)
(II,U’1O)
(11#1’11)
(n#b’la)
(m#l’13)
(n,n’14)
(n,n’c)
(11,-r)
(n,p)
(n,u)

tiadolmmm – 15S
ZAID=64158.50C

SOURCE: ENDF/B-V (MAT= 1368, Tape 503)
REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”

by B. A. Magurno, contained in ENDF–201

AvailabM.y
. .

Continuous Energy

ZAID=64158.50C NES=15000

ZAID=64158.51C NES=1074

Discrete Reaction

ZAID=64158.50D NES=263

IsotoDe Information
Abundance= 24.84%

Derwity=7.93487 gm/cm3

~valuation Information

T.30CPK

T=30(PK

T=30cPK

Photon-Production Data - No
Heating Numbers - Total

Energy Range -10-11 to 20 MeV

MT %(Mev)

-7, 9375+00
-6.5695-01
-8. 6160+00

o. 0000+00
o. 0000+00
0. 0000+00
o. 0000+00
o. 0000+00
0. 0000+00
o. 0000+00
o. 0000+00
0. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00
o. 0000+00

-1. 0420+00
6. 9450+00

-2. 6616+00
s . 1666+00

THERMAL
S&’1UT=6.Si buma
UP. 62s m

E-mow
Slmn’ = 739 tanu
up. 4B? m

lr-14m N#
S~=6Zfb0#?u
Ml!F-&s4cm
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Gadolinium – 160
ZAID=64160.50C

SOURCE: ENDF/B-V (MAT= 1370, Tape 503)
REFERENCE: “Summary Documentation for the Isotopes of Gadolinium,”

by B. A. Magurno, contained in ENDF-201

Continuous Energy

ZAID=64160.50C NES=8229 T=30&K

ZAID=64160.51C NES=947 T=30fYK

Discrete Reaction

ZAID=64160.50D NES=263 T=30&K

ketone hformation

Abundance= 21.86%
Density =8.03551 gmjcm3

Evaluation Information
Photon-Production Data – No

Heating Numbers – Total
Energy Range -10-1 ] to 20 MeV

Reaction MT E,
dastk
(n,an)
(Ia,la’).a
(n,n’)p
(n,n’1)
(n,n’3)
(n,n’$)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
~,;;)

(n,p)
(nja)

~ ~J~J1

7 6055iO0
1 0103+00
9 3697+00
7 5473-02
2 4956-01
5 1724-01
8 7347-01
9.9423-01
1. 0767+00
1. 1s53+00
1. 2317+00
; . ::::+:;

3: 6424iO0
2. 5000+00

Ema*(MeV)
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2.0000+01
2,0000+01
2.0000+01

%(Mev)

-7.4585+00
-1.0040+00
-9.3010+00
-7.5000-02
-2.4800-01
-5.1400-01
-8.6800-01
-9.8800-01
-1.0700+00
-1.1480+00
-1.2240+00
-1.0000+00

5.6330+00
-3.6196+00

4.4545+00

%@ev)

-7.4585+00
-1.0040+00
-9.3010+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.0000+00
5.6330+00

-3.6196+00
4.4545+00

lHERUAL
src7vr=4.4obam
MFP-71V em

E=1.00MY
s1clwr=7.s3ti
MFP.45f m

N.G4MUA

E=1400W
SIGWT=6Zi barns
A(FP= 6.S4 m
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Holmium – 165
ZAID=67165.55C

SOURCE: Group T-2 (MAT=165, File /T2/PGY/EVAL/LAS/HO165LA)
REFERENCE: “n + 151Eu, 153Eu, and l*Ho Evaluated Cross Sections,”

by P. G. Young, E. D. Arthur, and R. E. MacFarlane
Los Alamos National Laboratory internal memorandum T-2-M-1713 (April 29, 1986)

elaetk
(n,2n)
(I@l)
(n,4n)
(n,n’1)
(n,rl’a)
(II,n’s)
(n,n’4)
(rl,n’5)
(al,n’o)
(n,n’7)
(n,n’8)
(n,n%)
(n,m’lo)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’c)
(n,y)

Rsh Avdki!aMY
. .

Continuous Energy

ZAID=67165.55C MW.=2426 T.30CFK

Discrete Reaction
‘ZAID=67165.55D NES=263 T=30WK

Multigroup

ZAID=67165.55M 30-Group T=301YK

Jsot De hfWll?&iWo

Abundence=100.00%

Density= 8.795 gna/cm3

~ Informa~
Photon-Production Data - Yes

Heating Numbers - Local

Energy Range -10-11 to 30 MeV

MT

J!

$;
51

i%
54
55

%
58
59
60
61

X

102

Informa~

Emin(MeV) Ema=(MeV) Q~(MeV)
1.0000-11 3. 0000+01
8. 1000+00 3. 0000+01 -8. 0304+00
1. 4750+01 3. 0000+01 -1. 4660+01
2. 3243+01 3. 0000+01 -2. 3063+01
9. S279-02 3. 0000+01 -9.4700-02
2.1108-01 3. 0000+01 -2.0980-01
3.4711-01 3.0000+01 -3,4500-01
3,6391-01 3.0000+01 -3.6170-01
4.2207-01 3.0000+01-4.1950-01
4,3203-01 3.0000+01-4.2940-01
4,519S-01 3.0000+01-4.4920-01
4.9400-01 3.0000+01 -4.9100-01
S.0225-01 3.0000+01-4.9920-01
5.1865-01 3.0000+01-5.1660-01
6,4230-01 3.0000+01-5,3900-01
S.7027-01 3.0000+01-5.6680-01
6.9341-01 3.0000+01-5.8980-01
5.9341-01 3.0000+01-5.8980-01
1.0000-11 3.0000+01 6.2424+00

QdMev)

-8.0304+00
-1.4660+01
-2.3063+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

W%#-lm)sblu’m
nm.omm

E=1.00JW
WcmT= 721 bwna
MP=4.33cm

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-5.8980-01
6.2424+00

E=f4.00XeV
slcJt7r-6.33&rns
MFP=6R4 em

,UA&Yc

If.au#fA
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Hafnium

Reaction
ela8tic
(n,2n)
(n,n’1)
(m,n’2)
(Ia,n’s)
(n,n’4)
(n,n%)
(n,n’6)
(n,n’?)
(n,n’8)
(n,n’0)
(Il,n’lo)
(n,n’11)
(n,n’12)
*;)

(n,p)

2A

ZA

MT
2

i!!!
52
63
54
6S
66
57
58

%
61
62

1%
103

ZAID=72000.50C
SOURCE: ENDF/11-V (MAT= 1372, Tape 501)

REFERENCE: “Evaluated Neutron Cross Sections for Natural Hafnium
and the Hafnium Isotopes 174, 176, 177, 178, 179, and 180,”

by M. K. Drake, D. A. Sargis, and Tin Maung
contained in ENDF–201 ZHERAUL

.wCIol’ = 111.43 bum
nFP=omm

Data A v~

Continuous Energy
,ID=72000.50C NES=8270 T=300’JK

Discrete Reaction
,ID=72000.50D NES=263 T=300’JK

~tODe Informatio~
Abundance= Natural

Density= 13.31 gm/cm3

Evaluation Inforrnatiou

Photon-Production Data - No
Heating Numbers - Total

Energy Range – 10-11 to 20 MeV

Reaction Inf *
E~in(Mev) ll~~=(MOe.v)Q~(Mev)
1.0000-11 2. 0000+01
6. 1300+00 2. 0000+01 -6. 0700+00
9.3727-02 2. 0000+01 -9.3200-02
1.1364-01 2. 0000+01 -1.1300-01
2.5202-01 2. 0000+01 -2.5060-01
3.0900-01 2. 0000+01 -3.0700-01
3.2300-01 2. 0000+01 -3.2100-01
3.8718-01 2.0000+01 -3.8S00-01
4.1131-01 2.0000+01 -4.0900-01
4.2941-01 2.0000+01 -4.2700-01
6.1200-01 2.0000+01 -6.0900-01
5.5814-01 2.0000+01-5.6500-01
6.9434-01 2.0000+01-5.9100-01
6.3600-01 2.0000+01-6.3200-01
1.0000+00 2.0000+01-9.3200-02
1.0000-11 2.0000+01 7.1800+00
7.5000+00 2.0000+01 2.9000-01

QdMev)

-6.0700+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-9.3200-02
7.1800+00
2.9000-01

E-1.00MaV
Suzt?l’ = 7.lM bum
UFP= X14 c+n

MM#rA

E= t4m WV
SIROT= 6,30 bwn.r
J4FP. 4XI m

10Z4L;N#.i5tlc

qg

N,c.4.&..

174
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Tantalum – 181

Reaction
elastic
(n,~n)
(n,3n)
(n,n’1)
(n,n’2)
(n,n’.3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’S)
(n,n’9)
(n,n’10)
[%;)

(n$p)

ZAID=73181.50C
SOURCE: ENDF/B-V (MAT= 1285, Tape 502)

REFERENCE: “Ta–181 Evaluated Neutron Cross Sections,”
by R. J. Howerton, S. T. Perkins, R, C. Haight, and M. H. MacGregor

contained in ENDF–201

Continuous Energy

ZAID=73181.50C NES=6341 T=3000K

ZAID=73181.51C NES=753 T=300”K

D~crete Reaction

ZAID=73181.50D NES=263 T=30&K

ZAID=73181.51D NES=263 T=3000K

Multigroup
ZAID=73181.50M 3&Group T=30&’K

J30toDe Informat uio
Abundance= 99.996%

Density= 16.60 gm/cms

Evaluation Information
Photon-Production Data - Yes

MT

1;

;:
52
53
54
5s
56
57
S8
59
60

1::
103

Heating Numbers - Local
Energy Range – 10-] 1 to 20 MeV

J1.eac on Infer*.ti
E~in(Mev) E~~=(MeV) Q~(MeV)
1.0000-11 2. 0000+01
7. 6725+00 2. 0000+01 -7. 6300+00
1. 4299+01 2. 0000+01 -1. 4220+01
6.2346-03 2. 0000+01 -6.2000-03
1.3686-01 2. 0000+01 -1.3610-01
1. S948-01 2. 0000+01 -1.5860-01
3.0318-01 2. 0000+01 -3.0150-01
3.3938-01 2. 0000+01 -3.3760-01
4.8489-01 2.0000+01 -4.8220-01
4.9776-01 2.0000+01 -4.9500-01
6.2346-01 2.0000+01 -6.2000-01
7.2401-01 2.0000+01-7.2000-01
9.3016-01 2.0000+01-9.2600-01
1.1997+00 2.0000+01-1.1930+00
1.0000-11 2.0000+01 6.0700+00
2.4003-01 2.0000+01-2.3870-01

Ch@ev)

-7.6300+00
-1.4220+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.1930+00
6.0700+00

-2.3870-01

THERAIAL
sIcToT -27.34 *
uFP=o@rc?n

Jr.f.oo Mlv
sIclwr=t3ii4barns
MFP.2.W cm

Ir.14now

Nn4#

%K?l’=&% &rns
AtFP- 398cm

.mnqypnr

176
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h - w

h eNDAwJ
17-ms
NP) I

ZWD- ?MMS&2
k-tin
Ran BND?W#
Mr-sm
NBAYWC

w- 7wmmc
b-lm
hamrw?mm

-
rAtD- 7mmmc

h-fro
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Tungsten

Reaction
elastic
(n,2n)
(n,3n)
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’%)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’1(1)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’28)
(n,n’2fl)
(n,n’30)
(n,n’31)
(n,n’32)
(n,n’33)
(n,n’34)
(n,n’35)
(n,n’36)
(n$n’37)
(n,n’38)
(n,n’39)
(n,n’40)
~:;;)

(n,p)
(n,a)

ZAID=74000.!J5C
SOURCE: Group T-2 (MAT= 7400, File /T2/PGY/PROB/W/NAT/WNATV6D)

REFERENCE: “Summary Documentation for ‘AT W,)’
by E. D. Arthur, P, G. Young, and R. Boicourt

containwl in ENDF–201 Supplement I

J2a aAt vailability
Continuous Energy

ZAID=74000.55C NEs=la16 T=300”K
Discrete Reaction

ZAID=74000.55D NES=263 T=300”K
Multigroup

ZAID=74000.55M 30–Group T=300”K

lYiSRX.4L
SIOlw = ss,ll ba77bY
A(FP - 0J36 cm

IsOtoDeInformation.
Abundance= Natural

Density =19.35 gm/cm3

J3valuation Information
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range -10-11 to 20 MeV

MT
2

16

Xi
61
52
63
64
55
S6
57
58
69
:;

62
63

::
66
67
68
69
70
71
72
73
74

;:
77
78

x
81
82
83
84
85
86
87
88
89
90

E.

::
1.

::
9.
1.

::
2.
2.
2.
3.
3.
3.
3.

::
4.
4.
5.
6.
6.
6.

w
,&(&eyi

2246+00
3025+01
1313+00
7260-02
95S0-02
0060-01
1180-01
3000-01
0810-01
1020-01
!3:;3:::

1120-01
3080-01
6606-01
9873-01
1430-01
5550-01
8970-01
5710-01
0330-01
2340-01
8380-01

7.4168-01
7.44io-oi
7.5244-01
8.1299-01
8.6660-01
8. 8690-Oi
9.0825-01
9.5771-01
1. 0080+00
1.0111+00
1. 0120+00
1. 0211+00
1. 0372+00
1. 0511+00
1.1281+00
1.1361+00
1.1400+00
1.1420+00
1.1508+00
1.1561+00

91 3.1070-01
102 1.0000-11
103 2.8760-01
107 1.0000-11

2.000o+oi
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.000o+oi
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.000o+oi
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-6.1904+00
-1.2954+01
-7.0920+00
-4.7001-02
-9.9004-02
-1.0005-01
-1.1119-01
-1.2234-01
-2.0696-01
-2.0905-01
-2.9199-01
-3.0900-01
-3.0949-01
-3.2898-01
-3.6405-01
-3.9655-01
-4.1203-01
-4.5300-01
-4.8701-01
-5.5405-01
-s.9999-01
-6.1998-01
-6.8003-01
-7.3753-01
-7.4002-01
-7.4833-01
-8.085S-01
-8.6187-01
-8.8206-01
-9.0329-01
-9.5248-01
-1.0025+00
-1.0066+00
-1.006S+00
-1.0155+00
-1.0315+00
-1.0454+00
-1.1219+00
-1.
-1.
-1.
-1.
-i.
-2.

-::

1299+00
1338+00
1357+00
1445+00
1498+00
9838-01
:;;l:;

0785+00

Qzt(Mev)

-6.1904+00
-1.2954+01
-7.0920+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
o.
0.
0.

-::

4:
9.

0000+00
0000+00
0000+00
0000+00
9838-01
:;4:+::

0785~00

E-liww
smvr=mibnrns
MFP-2.3f3 cm

n,a4#

E-t4~W
SICN?P=.S#7banu
nm=aasom

fgg)
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Tungsten – 182

Reaction
eleetic
(n,2n)
(n,h)
@d$

(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’S)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
[Xl&)

(n,~)
(n,p)
(n,a)

ZAID=74182.55C
SOURCE: Group T-2 (MAT=182, File /T2/PGY/W182/W2LASLlD)

REFERENCE: “Summary Documentation for 182W, l“W, 184W, and 186W,”
by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis

contained in ENDF–201 Supplement I

Qata Availabilit~
Continuous Energy

ZAID=74182.55C NES=13665 T=30CPK
Discrete Reaction

ZAID=74182.55D NES=263 T=300’JK
Multigroup

ZAID=74182.55M 30-Group T=300”K

IsotoDe kformation
Abundance= 26.30%

Density =19.29829 gm/cm3

Evalu ation Infmrnatio~
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

on Informs ut“
MT Emin(MeV) E~~=(MeV) Q~(MeV) QR(MeV)

2 1.0000-11 2. 0000+01
16 8. 1071+00 2. 0000+01 -8. 0624+00 -8. 0624+00
17 1.4829+01 2.0000+01 -1.4747+01 -1 .4747 +01
28 1. 1S00+01 2. 0000+01 -7. 0920+00 -7. 0920+00
S1 1.0060-01 2. 0000+01 -1.0005-01 0. 0000+00
52 3.3080-01 2. 0000+01 -3.2898-01 0. 0000+00
S3 6.8380-01 2. 0000+01 -6.8003-01 0. 0000+00
S4 1. 1420+00 2. 0000+01 -1. 1357+00 0. 0000+00
66 1.1508+00 2.0000+01 -1.1445+00 0.0000+00
66 1.2290+00 2.0000+01 -1.2222+00 0.0000+00
67 1.2650+00 2.0000+01 -1.2580+00 0.0000+00
58 1.2960+00 2.0000+01-1.288$+00 0.0000+00
S9 1.3380+00 2.0000+01-1.3306+00 0.0000+00
60 1.3780+00 2.0000+01-1.3704+00 0.0000+00
61 1.4480+00 2.0000+01 -1.4400+00 0.0000+00
62 1.4950+00 2.0000+01-1.4868+00 0.0000+00
63 1.S180+00 2.0000+01 -1..5096+00 0.0000+00
64 1.5620+00 2.0000+01 -1.S534+00 0.0000+00
66 1.6310+00 2.0000+01-1.6220+00 0.0000+00
66 1.6420+00 2.0000+01-1.6329+00 0.0000+00
67 1.6700+00 2.0000+01-1.6608+00 0.0000+00
68 1.7210+00 2.0000+01-1.7115+00 0.0000+00
69 1.7680+00 2.0000+01 -1.7S83+00 0.0000+00
91 3.0000-01 2.0000+01 -2.9835-01 -2.9835-01

102 1.0000-11 2.0000+01 6.1904+00 6.1904+00
103 1.0600+01 2.0000+01 -1.0286+00-1.0286+00
107 1.1000+01 2.0000+01 7.8806+00 7.8806+00

THERMU.
sJG70T=s2.42baxna
MFP = OAS mn

E=t.00XaV
SKXOT=6.71 hmwu
MFP = 2.39 mn

mA#n

Jr- f4.oow
smlVT=6A3 bw+w
A(FP=ZA8 am
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Reaetion
elastic
(n,!h)
(n,3n)
[::::~

(n,n’2)
(n,n’s)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’tl)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’c)
(n,7)
(n,p)
(n,cr)

Tungsten – 183
ZAID=74183.55C

SOURCE: Group T-2 (MAT=183, File /T2/PGY/W183/W3LASLlD)
REFERENCE: “Summary Documentation for 182W, lmW, 184W, and 186W,”

by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis
contained in ENDF–201 Supplement I

~
Continuous Energy

ZAID=74183.55C NES=8083 T.30@K
Discrete Reaction

ZAID=74183.55D NES=263 T=30W’K
Multigroup

zAID=74183.55M 30-Group T=30&K

IsotoDe ~orrnation
Abundance= 14.30%

Density =19.40457 gm/cm3

Info-

Photon-Production Data – Yes

Heating Numbem - Local

Energy Range – 10-11 to 20 MeV

MT
2

:;
;2

62
53
64
55
S6
67
68
69
60

::
63
64

1::
103
107

ctlon Inf rma mo t“
%in(Mev) l&~. (Mev) Q~(Mev)
i .0000-11 2. 0000+01
6. 2246+00 2. 0000+01 -0. 1004+00
1.4332+01 2. 0000+01 -1 .4253 +01
1. 1S00+01 2. 0000+01 -7. 2190+00
4.7260-02 2. 0000+01 -4.7001-02
:. $%:-:!

2: io20~oi
2.9360-01
3.1070-01
3.1120-01
4,1430-01
4, S560-01
4.8970-01
5.5711-01
6.0330-01
6.2340-01
7.4410-01
7.4410-01
1.0000-11
1.0000+01
1.1000+01

2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-9.
-2.
-2.
-2.

:::
-4.

:!:

-5:
-6.

:;:

-; :
9.

9004-02
0696-01
0906-01
9199-01
0900-01
0949-01
1203-01
5300-01
8701-01
5405-01
9999-01
1998-01
4002-01
4002-01
4114+00
8600-01
0785+00

Qz(h’kv)

-6.1904+00
-1.4263+01
-7.2190+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-7.4002-01
7.4114+00

-2.8600-01
9.0785+00

lWER.U4L
snm7r.ls.49 bnas
MFP= l.w m

E=I.00MsV
smtn’=6.5s&rn.Q
MFP=2.S8 cm

N

E-14.017W
SfG70T = 6.46 barns
MFP=2.s7cm
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Reactionellwtic(n,an)(m,%)
(m#I’)p
(m,m’1)
(n#’a)
(U,n’q
(n,n’4)
(m,n%)
(D,n%)
(0,1’I’7)
(n,n%)
(n,rh)
(m,n’10)
(n,m’11)
(rb,n’12)
(n,n’lq
(II,m’14)
(m,n’ls)
(n,n’ltl)
(n,n’l?)
(m,n’18)
(n,m’c)
(0,7)
(m,p)
(m,a)

Tungsten – 184
ZAID=74184.55C ~

SOURCE: Group T-2 (MAT=184, File /T2/PGY/W184/W4LASLlD)
REFERENCE: “Summary Documentation for ls2W, l“W, 1S4W, and ls~w,”

by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis
cent ained in ENDF–201 Supplement I

2A

2A

2A

MT

1;

:;
61
62

l!:
56
56
67
58
59
60
61

Continuous Energy
>~=74184.55C NES=7835 T=30&K

Discrete Reaction
.ID=74184.55D NES=263 T=3W’K

Multigroup
~=74184.55M 30-Group T.30&K

Isotope Information
Abundance=30.67%

Density =19.5107 gm/cm3

J.nforrn*
Photon-Production Data – Yea

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

Emin(MeV)
1.0000-11
7. 4521+00
1. 3677+01
1. 2000+01
1.1180-01
3.6605-01
7.6243-01
9.0824-01
1. 0080+00
1. 0120+00
1.1281+00
1.1361+00
1. 1400+00
1. 2281+00
1. 2920+00
1.3011+00
1. 3290+00
1. 3521+00
1. 3660+00
1. 3941+00
1 .4331 +00
1 .4390+00
6.0000-01
1.0000-11
t . 0500+01
1. 1660+01

~mfi~~+~) QK(MeV)

2:0000+01 -7.4114+00
2.0000+01 -1.3602+01
2.0000+01-7.7000+00
2.0000+01-1.1119-01
2.0000+01-3.6405-01
2.0000+01-7.4833-01
2.0000+01 -9.0329-01
2.0000+01 -1:002s+00
2.0000+01 -1.0065+00
2.0000+01 -1.1219+00
2.0000+01 -1.1299+00
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-1.1338+00
-1.2214+00
-1.2850+00
-1.2940+00
-1.3218+00
-1.3447+00
-1.3586+00
-1.386S+00
-1.4253+00
-1.4312+00

2.0000+01-4.9727-01
2.0000+01 5.7544+00
2.0000+01-2.0836+00
2.0000+01 7.3620+00

%dh’iev)

-7.4114+00
-1.3602+01
-7.7000+00

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0,0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-4.9727-01
5.7544+00

-2.0836+00
7.3620+00

THERMUL
Smul’=e.mbar?u
Mm-zmam

“w

E=t4.ooMV
SItnul’ - 6.4s bawu
Mm=za?m

-m

184



74184.55C

\

run =Ufbua’
V-IM
R8sn~

Ml’-f

—.—
MT-a

—.— —.—
m-ml

W=wlm
V-ire
w’OmRmcuA

mm- wm&c
r-w
RomiwusA

F’”*

w-wmmc
w-m

X@’
——

w.............
IU’P



Tungsten – 186

Reaction
elaatic
(n,2n)
(n,3n)
(n,n’)p
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’lS)
(n,n’c)
(n,v)
(n,p)
(n,a)

ZAID=74186.55C
SOURCE: Group T-2 (MAT=186, File /T2/PGY/W186/W6 LASLlD)

REFERENCE: “Summary Documentation for 182W, lmW, 1S4W, and 186W,”
by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis

contained in ENDF–201 Supplement I

)lat.a Availability
Continuous Energy

ZAID=74186.55C NES=S342 T=30CF’K
Discrete Reaction

ZAID=74186.55D NES=263 T=30&’K
Multigroup

ZAID=74186,55M 30-Group T=300”K

IsotoDe hforrnrd.ion
Abundance= 28.60%

Density =19.7232 gm/cm3

&&@ion Informatio~
Photon-Production Data – Yes

Heating Numbers - Local
Ene~y Range – 10-11 to 20 MeV

Bac tion Informatio~
MT

2

:;

;:
62
53
54
5s
56
57
58
59
60
61
62
63
64
65
66
67
68

1::
103
107

Em~n(MeV)
i .0000 -11
7. 2386+00
1. 3024+01
1. 3000+01
1.2300-01
3.9870-01
7.4153-01
8.1294-01
8.6654-01
8.8684-01
9.5765-01
1.0111+00
1. 0210+00
1. 0371+00
1.0511+00
1. 1560+00
1. 2860+00
1.2911+00
i . 3050+00
1.3261+00
1. 4710+00
i . 5280+00
3.0000-01
1.0000-11
1.1500+01
1.1000+01

:mG~:+:\

2:0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01

QK(Mev)

-7.1995+00
-1.2954+01
-8.4270+00
-1.2234-01
-3.9655-01
-7.3753-01
-8.08S5-01
-8.6187-01
-8.8206-01
-9.5248-01
-1.0056+00
-1.0155+00
-1.0315+00
-1 0454+00
-1
-1
-1
-1
-1

QR(Mev)

-7.1995+00
-1.29S4+01
-8.4270+00

0.0000+00
0.0000+00
0,0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

1498+00 0.0000+00
2791+00 0.0000+00
2841+00 0.0000+00
2980+00 0.0000+00
3189+00 0.0000+00
4631+00 0.0000+00-1

-1 5198+00
-2 9838-01

5.4661+00
-3.1156+00

6.4175+00

0.0000+00
-2.9838-01

5.4661+00
-3.1156+00

6.4175+00

THERMAL
sIlzlUT=s?.73 barns
A(FP. 049 m

E-IOOMV
SKmn’=tlsbams
UFP. 2..?9Cnl

f?-14.00 Mev
sIclvT=5.61b.z?n5
MFP=Z.84 em

XLAs&c

N,G4&AfA

186
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OIMtic
(n*am)
(Ib,h)
(n,m’1)
(n,n’a)
(IB,ll’s)
(n#J4)
(n*m’s)
(mm%)
(n@l’r)
(n,rA’8)
[n!n;)

Rhenium – 185
ZAID=75185.50C

SOURCE: ENDF/B-V (MAT= 1083, Tape 503)
REFERENCE: “Rhenium-185 (MAT 1083) and Rhenium-187 (MAT 1084),”

by W. B. Henderson and J. W. Zwick
contained in END F–201

Contilnmw Energy
ZAID=75185.50C NES=I108 T=30@K

D~te Reaction
ZAID=75185.50D NES=203 T=WK

Mukigroup
ZAID=75185.50M 30-Group T=3fW’K

wo~ JnrQuwh
Abundance=37.40%

Dcmity=20.39174 gm/cm3

Photon-Production Data - No
Heating Numbers - Total

EIMIKY-W - 10-1] to 20 MeV

MT

1:

::
62
63
64
65
66
67
68

1:;

Ch@ev)

-7. 8100+00
-1.4470+01

o. 0000+00
0. 0000+00
0. 0000+00
0. 0000+00
0. 0000+00
o. 0000+00
0. 0000+00
o, 0000+00

-1.2630-01
6. 1780+00

THERMAL
SImul’ = ls4m banu
Uff = OJI m

B- LOOMEV
SIGIW’ = Ml ba?vM
MFP. aa9m

AZ&u

E .14.00 MEV
SICIVT = 522 turns
MFP - 2.S9cm

188
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Rhenium – 187

Reaction
eleetic
(n,2n)
(n,.$u)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
~;)

ZAID=75187.50C ,
SOURCE: ENDF/B-V (MAT= 1084, Tape 513)

REFERENCE: “Rhenium-185 (MAT 1083) and Rhenium-187 (MAT 1084),”
by W. B. Henderson and J. W. Zwick

contained in ENDF–201

PaBAt vailab]litv
Continuous Energy

ZAID=75187.50C NES=959 T=300”K
Discrete Reaction

ZAID=75187.50D NES=263 T=3000K
Multigroup

ZAID=75187.50M 30-Group T=300”K

J30toDe Inform at iog

Abundance= 62.60%
Density =20.61255 gm/cm3

Jhluat ion Informat ]o~

Photon-Production Data – No
Heating Numbers - Total

Energy Range – 10-’1 to 20 MeV

Inform-
E~:. (MeV) &.~(kl.sv) QK(Mev)
1.0000-11 2. 0000+01
7. 3595+00 2. 0000+01 -7. 3200+00
1.3633+01 2.0000+01 -1.3560+01
1.3472-01 2. 0000+01 -1.3400-01
2.0711-01 2.0000+01 -2.0600-01
3.0262-01 2.0000+01 -3.0100-01
5.1476-01 2.0000+01 -5.1200-01
5.921S-01 2.0000+01 -5.8900-01
6.2133-01 2.0000+01-6.1800-01
6.2837-01 2.0000+01-6.2500-01
6.8970-01 2.0000+01-6.8600-01
7.7717-01 2.0000+01-7.7300-01
8.6967-01 2.0000+01 -8.6500-01
8.8475-01 2.0000+01 -8.8000-01
1.3603-01 2.0000+01-1.3530-01
1.0000-11 2.0000+01 5.8730+00

QR(Mev)

-7.3200+00
-1.3560+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.3530-01
5.8730+00

THERMAL
slclvT=64.wilawu
M?P=O.lR cm

E-i.00MV
WCIV1’=658tum.s
MPP=2JMs?n

N.c&

E=1400MeV
Sfclvr=lia bum
MFP= 2~ em

(lj.g)
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Platinum
ZAID=78000.35C

SOURCE: ENDL-85 (ZA=78000 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reactioneladc
(n,n’c)
(n,2n)
(n,3n)
(n,?)

Contimmlm Energy
ZAID=78000.35C NES=1497 T=@K

Dkcrcte Reaction

ZAID=78000.35D NES=263 T=w’K
Multigroup

zArD.78000.35M 30-Group T=oOK

Abundance. Natural
Density= 21.45 gm/cm3

Photon-Production Data - Ya

Heating Numbcm - bxal

Energy Range -10-10 to 20 MeV

MT Em;m(MeV) Emw(Mev) QK(MeV) QdMev)
2 1.0000-10 2. 0000+01

91 1.5000-01 2. 0000+01 o. 0000+00 o. 0000+00
16 6. 1014+00 2. 0000+01 -6. 0700+00 -6. 0700+00
17 1. 3972+01 2. 0000+01 -1. 3900+01 -1. 3900+01

102 1.0000-10 2. 0000+01 7. 7200+00 7. 7200+00

lwsiw.u
Srclwl’ =somblulul
AmP-o.n?am

E=imw
slcnn’=5Ja!?bawu
nm=zm m

192
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Gold – 197

Reaction
elastic
(n,2n)
(n,3n)
(n,4n)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’t$)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n]c)
(n,-f)
(n,p)
(n,a)

ZAID=79197.56C
SOURCE: Group T-2 (MAT=197, File /T2/PGY/EVAL/LAS/AU197LA

REFERENCE: “Analysis of n + 197Au Cross Sections for En = 0.01-20 MeV ,“
by P. G. Young aud E. D. Arthur

page 530 in Proc. Int. Symp. on Capture Garoma-Ray Spectroscopy, Knoxville, Term., 1984,
S. Raman, Ed., American Jnstitute of Physics publication 125 (1985)

Pa ta Availab ilitv
Continuous Energy

ZAID=79197.56C NES=11823 T=300”K
Discrete Reaction

ZAID=79197.56D NES=263 T=30W’K
Multi&oup

ZAID=79197.56M 30-Group T=300”K

I@ oDe Informat ioq
Abundance= 100.00%

Density= 19.31 gm/cm3

&&@ion Informat ion
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range -10-11 to 30 MeV

MT
2

:;

::
52
53
64
55
56
57
58
59
60
61
62
63

1:;
103
107

Ema. (MeV)
1.0000-11
8. 1007+00
1. 4796+01
2. 3262+01
7.7796-02
2.7038-01
2.8043-01
4.1109-01
5.0558-01
5.5081-01
7.4077-01
8.5938-01
8.9256-01
9.4079-01
1.0604+00
1.1559+00
1.2236+00
1.0000-01
1.0000-11
4.9997-03
4.9997-03

tion Informat”ou

Ema.(MeV) lQK(MeV)
3.0000+01
3.0000+01 -8.0694+00
3.0000+01 -1.4721+01
3.0000+01 -2.3108+01
3.0000+01 -7.7400-02
3.0000+01 -2.6900-01
3.0000+01 -2.7900-01
3.0000+01 -4.0900-01
3.0000+01 -5.0300-01
3.0000+01 -6.4800-01
3.0000+01 -7.3700-01
3.0000+01 -8.6500-01
3.0000+01 -8.8800-01
3.0000+01 -9.3600-01
3.0000+01 -1.0460+00
3.0000+01 -1.1600+00
3.0000+01 -1.2174+00
3.0000+01 -9.9490-02
3.0000+01 6.S120+00
3.0000+01 6.3400-02
3.0000+01 7.0105+00

THERMAL
SIC3UT=1OS.87balYU
MFP= 0.18mn

QR(Mev)
E= IIIOMV
SICIVT =5213 burns
MFP= 2S4 cm

-8.0594+00
-1.4721+01
-2.3108+01

0.0000+00
0.0000+00
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00

-9.9490-02
6.S120+00
6.3400-02
7.010s+00 E=14.ooMav

shnrm=saok=
MFP = .%20em
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Lead

Reaction
elaatic
(n,2n)
(n,9n)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’t3)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’28)
(n,n’29)
(n,n’90)
(n,n’$1)
(n,n’32)
(n,n’33)
(n,n’34)
[:::::;)

(n,7)

ZAID=82000.50C
SOURCE: ENDF/B-V (MAT= 1382, Neutron Data from Tape 508;

Photon Production Data from Tape 558)
REFERENCE: “Summary Documentation Lead Evaluation ENDF/B-V MAT 1382,”

by C. Y. Fu
contained

Data Availabllit~
Continuous Energy

ZAID=82000.50C NES= 1346 T=300”K
ZAID=82000.51C NES= 1346 T=300”K

Discrete Reaction
ZAID=82000.50D NES=263 T=300”K

Multigroup
ZAID=82000.50M 30-Group T=300”K

180t0DeInformation
Abundance= Natural

Density= 11.3437 gm/cms

MT

~n ti formati
Photon-Production Data - Yes

Heating Numbers – Local
Energy Range – 10-11 to 20 MeV

Em~=(MeV)
1.0000-11
6. 7658+00
1.4179+01
s .7300 -01
8.0691-01
9.0237-01
1. 1810+00
1. 3480+00
1. 4691+00
1. 6410+00
1. 6902+00
1.7710+00
2.0080+00
2.1705+00
2.3520+00
2.3966+00
2.6277+00
2.6368+00
2.6468+00
2.7965+00
3.0317+00
3.0719+00
3.2136+00
3.26S8+00
3.3985+00
3.4698+00
3.4920+00
3..5773+00
3.7261+00
3.7683+00
3.8728+00
3.9391+00
4.0084+00
4.0958+00
4.1451+00
4.2204+00
4.3089+00
4.3601+00

ion Informj
:mG~Me+:\

2:0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

3.tiQn
%(Mev)

3?:
-5.

:::
-1.
-1.
-1.
-1.
-1.
-1.

:::
-2.
-2.

:::

-3.
-3.
-3.
-3.
-3.

:;:
-4.
-4,
-4.
-4.
-4,
-; ,

7330+00
4110+01
7000-01
0300-01
9800-01
1750+00
3410+00
4620+00
6330+00
6820+00
7620+00
!3::3;::

3400+00
3850+00
6150+00
6240+00
6340+00
7830+00
0170+00
0s70+00
1980+00
2500+00
3820+00
4530+00
4760+00
5600+00
7080+00
7500+00
8540+00
9200+00
9890+00
0760+00
i260+oo
2000+00
2880+00

,3390+00
,4000+00
,3354+00

andF.G. Perey
in ENDF-201

THERMAL
SICI07’ = 11.40 bunks
Ml?P=,388cm

QR(Mev)

-6.7330+00
-1.4110+01

0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-4.4000+00
7.3354+00

E=1OOMV
S[m = 4.3S m
MFP -8.91 ~

rmm##nr

E=14&WkV
S&lWT=6#0bn7na
MJP.6A2m

196



82000.50C

\
\

\

“\\
\

% L

I

r —

B&’
—-—
ZA%c
——
w-tot

aAm-4mwAw
n-m
nwmnww

k%’~
—.—

tm’
—.———
MM’

197



Reaetion
91a8tic
(n,an)
(n,sn)
(n,n’)u
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’c)
(n,~)
(n)p)
(n,u)

Bismuth – 209
ZAID=83209.50C

SOURCE: ENDF/B-V (MAT= 1375, Tape 517)
REFERENCE: File 1 information

by D. Smith, A. Smith, P. Guenther, and R. Howerton

Data A vaila~
Continuous Energy

ZAID=83209.50C NES=1300 T=300”K
ZAID=83209.51C NES=1186 T=30&K

Discrete Reaction
ZAID=83209.50D NES=263 T=30WK
ZAID=83209.51D NES=263 T=301Y’K

Multigroup
ZAID=83209.50M 30-Group T=30@K

kotoDe kforrnation
Abundance= 100.00%

Density=9.80 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local

Energy Range – 10-11 to 20 MeV

Reaction Id2unation
MT

1:

::
61
52
63
64
55
66

Emim(MeV)
1.0000-11
7. 4425+00
1. 4429+01
1. 3900+01
9,0093-01
1. 6163+00
2. 5714+00
2. 7653+00
3. 0145+00
3.1361+00

E~a=(MeV)
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01

QK (hleV)

-7. 4067+00
-1.4369+01

3.1300+00
-8.9660-01
-1.608s+00
-2.5590+00
-2.7420+00
-3.0000+00
-3.1210+00

QR(h’lev)

-7.4067+00
-1.4359+01

3.1300+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

91 3.2768+00 2.0000+01 -3.2i310+00 -3.2610+00
102 1.0000-11 2.0000+01 4.6000+00 4.6000+00
103 9.9000+00 2.0000+01 1.3000-01 1.3000-01
107 1.2900+01 2.0000+01 9.6300+00 9.6300+00

THERMAL
SIGIW=9.40 tanu
MFP= 9.?7 cm

E=1.00kif
smwr=511ttama
UFP- 8B3 mm

E=1400W
SK7VT=6.S1baww
MFP=6.S6cm

. n,Gu#4

. nmuy#49nc

mmr,IN&.4m
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Thorium – 231
ZAID=90231.35C

SOURCE:ENDL-85(ZA=90231on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elaetk
(n#I’c)
(rb,an)
(n,Sm)
(n,41a)
(n,f)
(n,n’t)
(rl,~)

Continuous Energy
ZAIDZ90Z31.35C NES=30S T=WK

~
Abundance= O.00%

Deneity=ll .64949 gm/cm3

J2’’~uatl~ ~ffwM!kul
.

“o

Photon-Production Data - Yea
Heating Numbere - Local

Energy Range -10-10 to 20 MeV

MT Emin(Mev) E~~.(MeV) Q~(Mev)
1.0000-10 2. 0000+01
s. 0000-02 2. 0000+01 o. 0000+00
6. 1424+00 2. 0000+01 -5. 1200+00
1. 1882+01 2.0000+01 -1. 1910+01
1. 7226+01 2.0000+01 -1. 7160+01
i. 0000-10 2. 0000+01 1. 8000+02
1. 8600+01 2. 0000+01 1. 8000+02
1.0000-10 2. 0000+01 6. 4300+00

QR(MeV

o. 0000+00
-6. 1200+00
-1. 1910+01
-1.7160+01

1. 8000+02
1. 8000+02
6. 4300+00

rmRuu
Sfmtn’=al.ehbms
MT - OJSOm
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Thorium – 232
ZAID=90232.50C .

SOURCE: ENDF/B-V (MAT= 1390, Tape 516)
REFERENCE: “Summary Documentation for 232Th,”

by M. R. Bhat, contained in ENDF-201

Da ta Availability
Continuous Energy

ZAID=90232.50G NES=17901 T=300”K
ZAID=90232.51C NES=1062 T=300”K

Discrete Reaction
ZAID=90232.50D NES=263 T=30&K
ZAID=90232.51D NES=263 T=300”K

Muitigroup
ZAID=90232.50M 30-Group T=30CF’K

Isotope Information
Abundance= 100.OO%

Density=ll .7o gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range – 10-l; to 20 MeV

&ac tion lnfo~atiorl
Reaction MT Enti. (MeW &~=(Mev) Q~(Mev) QR(Mev)
elastic
(n,2n)
(n,sn)
fission
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’11%)
(n,n’c)
(n,~)

ii
17

;;
52
53
54
55
56
67
58
69
:;

62
63

i. 0000-ii
6. 3676+00
1. 1419+01
4.8000-06
:.::3:-::

3: 3445~oi
7.2514-01
7.9645-01
8.8614-01
9.5443-01
1. 0857+00
1. 1419+00
i . 1871+00
1. 2183+00
1. 3057+00
1. 3810+00
1.4312+00
1.4563+00
1. 2500+00
1.0000-11

2. 0000+0”1
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-6.3400+00
-1.1370+01

1.8921+02
-4.9500-02
-1.6250-01
-3.3300-01
-7.2200-01
-7.9300-01
-8.8230-01
-9.5030-01
-1.0810+00
-1.1370+00
-1.1820+00
-1.2130+00
-1.3000+00
-1.37s0+00
-1.4250+00
-1.4500+00

-6.3400+00
-1.1370+01

1.8921+02
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
o 0000+00
o 0000+00
o 0000+00
o
0
0
0

-1.2448+00-1
4.7864+00 4

0000+00
0000+00
0000+00
0000+00
2446+00
?864+00

THERMAL
smvr=wm m
MFP. fIwl?m

E.1.oon&
sIGnn’ = 7.00 bln-ns
MFP. .Cm m

N,f.#A

Ess14.(MMIU
SL70T=6.80 barna
MFP= 6.88 cm

.A.wm
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Thorium – 233
ZAID=90233.35C

SOURCE:ENDL-85(ZA=90233on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Data Availabilit~
Continuous Ener~

ZAID=90233.35C NES=348 T=@K

Jsotom Information
Abundancc=O.00%

Densityd 1.7508 gm/cm3

@duation Information
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-10 to 20 MeV

?HERWL
Srcnn’ = 1426.7s tur?u
WP-olazcm

Reaction
ela8tic
(n@’c)
(II,an)
(n,sn)
(m,4n)
(I@
(n,n’f)
(n,v)

MT
Reaction hihmahn

:“:?OYL ;“;o~y+;;QK(M”V)
6: 0000~02 2: 0000+01 O. 0000+00
4. 8007+00 2, 0000+01 -4. 7800+00
1. 1269+01 2. 0000+01 -1. 1220+01
1.6411+01 2. 0000+01 -1 .6340+01
i .0000-10 2. 0000+01 1. 8000+02
1. 8500+01 2. 0000+01 1. 8000+02
1.0000-10 2.0000+01 6.1800+00

Q@ev)

0. 0000+00
-4.7800+00
-1. 1220+01
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Reaction
elastic
(n,2n)
(n,Sn)
fluion
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’c)
(n,v)

Protactinium – 233
ZAID=91233.50C

SOURCE: ENDF/B-V (MAT= 1391, Tape 514)
REFERENCE: ‘Summary Documentation Isotope: 91-Pa-233~

by F. M. Mann and C. R. Reich
contained in ENDF–201

Continuous Energy

ZAID=91233.50C NES=2915 T=30WK

ZAID=91233.51C NES=637 T=30CPK
Discrete I&action

ZAID=91233.50D NES=263 T.300”K

ZAID=91233.51D NES=263 T=30&K
Multigroup

ZAID=91233.50M 30-Group T=301YK

Abundance=O.00%
Density =15.50334 gm/cm3

Evaluation Informs tion
Photon-Production Data – No

MT

1:
17

H
52
53
54
55

1%

THERMAL
smmT=4aa9bmma
M!P. ommn

Heating Numbers - Total E=100M#

Energy Range -10-11 to 20 MeV
sIcroT = 6.7Sbawu
Mm= 3.77cm

Reaction Mmmtism
J3min(MeV) E~~=(MeV) Q~(MeV)
1.0000-11 2. 0000+01
6. 6844+00 2. 0000+01 -6. 6556+00
1. 2232+01 2. 0000+01 -1 2179+01
4.8000-01 2. 0000+01 1 8910+02
1.8781-02 2.0000 +01-1 8700-02
5.7146-02 2.0000+01 -S 6900-02
7.1S08-02 2.0000+01-7 1200-02
8.7176-02 2.0000+01-8 6800-02
1.0445-01 2.0000+01 -i 0400-01
2.0000-01 2.0000+01-1 9914-01
1.0000-11 2.0000+01 5 1970+00

QR(h4ev)

-6.6556+00
-1.2179+01

1.8910+02
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-1.9914-01
5.1970+00

E = 14.00 M#
Smur=usbomd
MFP=4S0 cm

IUIXL;N~L4s7%

N$4#A

(<g)

206



91233.50C

-
KID- Mk.W#DC
b -ma
)8m m-s

IT-1
UBL

—.—
r-z
!LAsrm

—. —.—. —
m-ml
WVnPfmN

.. ... .. .. ... .. .. ..
m-i!?
BIHL#YSSIDN

WD- mwsmc
%- ass

W-4
WnL m8LA7nc

3.

3

UID - Mz.?.woc
& - aaa
nwmInDmlJs
w-m
H-NC

h-ass
* UDMlfs
UT-4!
VLm4n

207



Uranium – 233
ZAID=92233,50C‘

SOURCE:ENDF/B-V(MAT=1393,Tape 516)

REFERENCE: “Summary Documentation for 233U,”

by L. Stewart, D. G. Madland, P. G. Young, L. Weston, G. de Saussure, F. Mann, and N. Steen

contained in ENDF–201

Reaction
elamtk
(n,2n)
(I@n)
flaalon
(n,n’1)
(n,n’a)
(m,n’s)
(n,n’4)
(n,n’c)
(n,7)

Continuous Energy

ZAIDZ92233.50C NESS2293 T.3000K
ZAIDS92233.51C NES=732 T=3000K

Dhe Reaction
ZAID=92233.50D NES=263 T.300”K

MuMgroup
ZA1D=92233.50M 30-Group T=30@K

MOM Infmuth

Abundanee=O.00%
Deneity=18.6507 gm/cm3

Photon-Production Data - No

Heating Nurnbem - Total

Energy Range -10-11 to 20 MeV

~.:Jo~~\ ~O;~~+~\ QR (MeV)

6: 7669+00 2: 0000+01 -6. 7420+00
1.3066+01 2 .0000 +01 -1. 3010+01
1.0000-11 2. 0000+01 1. 9129+02
4.0525-02 2. 0000+01 -4. 03S0-02
9.2398-02 2. 0000+01 -9.2000-02
1.5768-01 2. 0000+01 -1.5700-01
2.3501-01 2. 0000+01 -2.3400-01
3.1325-01 2. 0000+01 -3.1100-01
1.0000-11 2.0000+01 6.8410+00

QdMev)

-6 .7420+00
-1.3010+01

1 .9129+02
0.0000+00
0.0000+00
0.0000+00
o .0000+00

-3.1190-01
6.8410+00

17muaL
sIG7w. &?74?Ebnma
Mm-am cm

If&

E=lm MOv
Slcllm = 6.7s bu77u
M’P=aimem

“W’

E=14mdkv
SICIW=625 bawu
MIT-&61cm

.KuLf#pmc
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Uranium – 234
ZAID=92234.50C

SOURCE: ENDF/B-V (MAT= 1394, Tape 514)
REFERENCE: “Summary Documentation Isotope: 92-U-234,”

by M. Divadeenam, F. M. Mann, R. E. Schenter, C. R. Reich, M. K. Drake, and P. F. Nichols
contained in ENDF–201

Data Availab]lity
Continuous Energy

ZAID=92234.50C NES=12430 T=30(YK
ZAID=92234.51C NES=672 T=3000 K

Discrete Reaction
ZAID=92234.50D NES=263 T=300”K
ZAID=92234.51D NES=263 T=300” K

Multigroup
ZAID=92234.50M 30-Group T==300”K

&otoDe Informat ioq

Abundance= O.0055%
Density =18.7306 gm/cm3

Evaluation Infomtion
Photon-Production Data – No

Heating Numbers – Total
Energy Range -10-11 to 20 MeV

tiac tion Information
Reaction MT Emln (MeV) Emat (MeV) Q~(Mev) QR(Mev)
elastic
(n,2n)
(Il,sn)
(n,f)
(n,n’f)
(n,2nf)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’c)
(n,~)

1.0000-11
6. 8002+00
1. 2725+01
i .0000 -11
5. 5000+00
1. 1500+01
4.4190-02
1.4462-01
2.9828-01
8.0345-01
9.4907-01
1. 0395+00
8.9886-01
i .0000 -11

2.
2.
2.
2.
2.
2.
2.

&
2.
2.
2.
2.
2.

0000+0’1
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01
0000+01

-6. 7710+00
-1. 2670+01

1. 9030+02
1. 9030+02
2. 0000+02

-4.4000-02
-i . 4400-oi
-2.9700-01
-8.0000-01
-9.4500-01
-1. 0350+00
-8.9500-01

5. 2970+00

-6.7710+00
-1.2670+01

1.9030+02
1.9030+02
2.0000+02
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0,0000+00
0.0000+00

-8.9500-01
S.2970+00

THERMAL
sIclt?T=ff6.11 &m
MFP = 0.l&3em

E= 100 XeV
sImvT=8.a8bam
MFP=2.59cm

N.Gw&

E = 14.00 A&V
SIClVT=6J53 barns
MFP= 9.?5cm

IWALf!g

N*4U

(&#

.A5nc
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Reaction
elaetic
(n,2n)
(n,Sn)
(n,f)
(n,n’f )
(n,2nf)
(n,n’1)
(n,n’2)
(n,n’3)
[:::::;

(n,n’6)
(n,n’7)
(n,n’S)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’c)
(n,-f)

Uranium – 235
ZAID=92235.50C

SOURCE: ENDF/B-V (MAT= 1395, Tape 511)
REFERENCE: “Summary Documentation for 235U~

by M. R. Bhat, contained in ENDF-201

j2&&Availabili ty

Continuous Energy
ZAID=92235.50C NES=5725
ZAID=92235.51C NES=1392
ZAID=92235.53C NES=2685
ZAID=92235.54C NES=2671
ZAID=92235.56C “NES=1729
ZAID=92235.57C NES=1319
ZAID=92235.58C NES=1038
ZAID=92235.59C NES=968

Discrete Reaction
ZAID=92235.50D NES=263

Multigroup
ZAID=92235.50M 30-Group

T=301YK

T=30W’K

T=60WK

T=90WK

T=120W’K
T.120000”K

T=1200000”K

T=1200wK

T=300”K

T=300”K

.laotom lnforma oqti
Abundance= O.7200~o

Density =18.811 gm/cm3

valuation In ormaf tioq
Photon-Production Data - Yes

Heating Numbers - Local

Energy Range – 10-11 to 20 MeV

Reaction Information
MT E-i. (MeV) E~..(MeV) Qw(MeV) Q .[Mev)...... ,

2 1.0000-1’1 2’:0000+01 ‘-- ‘ ‘
16 5. 3288+00 2. 0000+01 -5. 3060+00
17 1.2199+01 2.0000+01 -1 .2147 +01

)2+0219 i .0000 -11 2.0000+01 1 .94(
20 s.Sooo+oo
21 1. 2200+01
S1 1.3056-02
52 4.9813-02
53 8.3969-02

2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01
2. 0000+01

-5. 3060+00
-1.2147+01

1. 9402+02
1. 9402+02 1. 9402+02
1.9402+02 1.9402+02

-1.3000-02 0.0000+00
-4.9600-02 0.0000+00
-8.3600-02 0.0000+00

50-01 0.0000+0064 1.0294-01 2.0000+01 -I.02E
66 1.4984-01 2.0000+01-1.4920-01 0.0000+00---
S6 ~:7274-01 2.0000+Oi -i.7200-01 0.0000+00
67 2.3S00-01 2.0000+01 -2.3400-01 0.0000+00
58 2.6915-01 2.0000+01-2.6800-01 0.0000+00
59 3.9971-01 2.0000+01 -3.9800-01 0.0000+00
60 6.9966-01 2.0000+01 -5.9700-01 O.0000+1
61 i:OOOO+OO 2.0000+01 -9.9S76-01 0.0000+it
62 2.0000+00 2.0000+01 -1.9915+00 0.0000+00
63 3.0001+00 2.0000+01 -2.9873+00 0.0000+00
64 4.0001+00 2.0000+01 -3.9830+00 0.0000+00
65 S.0002+00 2.0000+01 -4.9788+00 0.0000+00
66 6.0002+00 2.0000+01-5.9746+00 0.0000+00

594-019i 9.5000-01 2.0000+01 -9.4594-01 -9.4[
102 1.0000-11 2.0000+01 6.5451+00 6.5451+00

THERMAL
Siclvl’=tw?mw
MFP.0D9 m

E=1.00kV
Sin-or= 6Af blw?u
k(FP= 3J23cm

. hw411A

E=14a3Mev
SIClUT=S&4 krns
MFP=9.&5e7n

,nmufA&.mc

(n&)
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Uranium – 236

Reaction
elastic
(n,2n)
(n,3n)
(n,f)
(n,n’f)
::~:;

(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’c)
(n,~)

ZAID=92236.50C
SOURCE: ENDF/B-V (MAT= 1396, Tape 514)

REFERENCE: “Summary Documentation Isotope: 92–U–236,”
by M. Divadeenam, F. M. Mann, R. E. Schenter, C

contained in ENDF–201

Av~
. .

Continuous Energy
ZAID=92236.50C NES=19473 T=30W’K
ZAID=92236.51C NES.800 T=300”K

Discrete Reaction
ZAID=92236.50D NES=263 T=30&K
ZAID=92236.51D NES=263 T=300”K

Multigroup
ZAID=92236.50M 30-Group T=30&K

Abundance= O.00%
Density =18.89127 gm/cm3

Evaluation Information
Photon-Production Data – No

Heating Numbers - Total
Energy Range – 10-11 to 20 MeV

%im(Me!). !%K\!+J\ QKWev)----
00+01 -6. 9104+00

1.0000-11
6. 9399+00
1. 1690+01
1.0000-11
5. 5000+00
i . 1000+01
;. :;;:-:;

2: 9927~oi
6.9797-01

2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

00(
00(
0000+0
0000+0
0000+0
0000+0
0000+0
0000+0
0000+0
0000+0

1-1.
i 1.
i 1.
1 2.
; -;.

1:2:
1-6.

1640+01
9280+02
9280+02
0000+02
5280-02
4600-01
9800-01
9500-01

9.8419-01 2. 0000+01 -9.8000-01
1. 0645+00 2. 0000+01 -1. 0600+00
8.9882-01 2.0000+01-8.9500-01
1.0000-11 2.0000+01 5.1244+00

QR(Mev)

::.

1:
i
o.
0.
0.
0.
0.

-::
6.

!3~:3::

9280+02
9280+02
0000+02
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
9500-01
1244+00

R. Reich, J. McCrosson

THEIUUL
sImwl’=i3.so blu-na
MFP= 16S rnn

runL+#Lw

E= f.oonav
SI(ZVT=?.?3 W

N.8##A

E=14.00JW
Sicnm=sm km
UFP= 9&3 c?n

lmw. y?#.mc

Iwgu
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Uranium – 237
ZAID=92237.50C

SOURCE:ENDF/B-V(MAT=8237,Tape 521)
REFERENCE: File 1 information on ENDF/B-V Actinide Special Purpose Tape 521

by R. Benjamin, J. McCrosson, R. Howerton, and R. Kinsey

Data &aili@@
. .

Continuous Energy
ZAID=92237.50C NES=3293 T=30&’K

ZAID=92237.51C NES=527 T=30WK
Discrete Reaction

ZAID=92237.50D NES=263 T=30@K

ZAID=92237.51D NES=263 T=30@K
Multigroup

ZAID=92237.50M 30-Group T=3cWK

Isotow Information
Abundance=O.00%

Density =18.97155 gm/cm3

Evaluation Jnformation
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

fraction Informakism
Reaction MT Emin(MeV) Ema.(MeV) Q~(MeV) QR(MeV)
elastic 2 1.0000-11 2. 0000+01
(n,2n) 16 S . 1600+00 2. 0000+01 -S. 1200+00 -5. 1200+00
(n,3n) 17 1. 1720+01 2.0000+01 -1. 1670+01 -1. 1670+01
fission 18 1.0000-11 2. 0000+01 1. 8000+02 1. 8000+02
g:;;) 91 2.0000-02 2. 0000+01 -1. 991S-02 -1.9915-02

102 1.0000-11 2.0000+01 6. 1400+00 6. 1400+00

lWSRMAL
SIcnn’ = 4s752 bum
MP=o Lucrn

kw&Yc

ltm4Ln#0N

E==1OOMV
smtn’= 6.7s tuuna
MFP = 9.08cm

Nql&l14

E=14.00MaV
sKmFr=6.88hwnr
nFP . 9s3 m
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Uranium – 238

Reaction
elastic
(n,2n)
~n#l)

(n,n’f )
(n,2nf)
(n,3nf)
(n,n’1)
(n,n’2)
(n,n’9)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’2S)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’c)
(U,7)

ZAID=92238.50C
SOURCE: ENDF/B-V (MAT= 1398, Tape 516)

REFERENCE: “Summary Documentation for ENDF/B-V 238U (MAT= 1398),”
by E. M. Pennington, A. B. Smith, and W. Poenitz, contained in ENDF–201

Data Availability
Continuous Energy

ZAID=92238.50C NES=9285
ZAID=92238.51C NES=1171
ZAID=92238.53C NES=l 7876
ZAID=92238.54C NES=l 7984
ZAID=92238.56C NES=8176
zAID=92238.57C NES=3768
ZAID=92238.58C NES=1344
ZAID=92238.59C NES=627

Discrete Reaction
ZAID=92238.50D NES=263

Muhigroup
ZAID=92238.50M 3&Group
ZAID=92238.00M 187–Group

T=30&’K
T=30tPK
T=600”K
T=9m”K
T=1200U’K
T=120000°K
T=1200000”K
T.1200000WK

T=30WK

T=30@K
T=30W’K

IsotoDe Information
Abundance= 99.2746%

Denaity=19.05 gm/crn3

J&Aa tion Informs ut’
Photon-Production Data – Yea

Heating Numbers - Local
Energy Range -10-11 to 20 MeV

Jteaction Information
MT Emin(MeV) Em~=(MeV) QK (MeV) QR(MeV)

2 1.0000-11 2. 0000+01
6. 1700+00
1.1317+01
1.0000-11
s. 0000+00
1. 2000+01
1. 8000+01
4. S191-02
1.4903-01
3.0931-01
6.8288-01
7. 3s10-01
8. 30S0-01
9.6909-01
1. 0S24+00
i . 1750+00
1. 2553+00
1. 4461+00
1. 5967+00
1. 7574+00
1. 8578+00
1. 9583+00
2.1591+00
2. 3098+00
2.4001+00
2.6034+00
2.9525+00
3.2025+00
3.4024+00
3.5530+00
3.6624+00
3.7528+00
3.8533+00
3.9256+00
:.:::;+::

2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-6.1440+00
-1.1269+01

1.9812+02
1.9812+02
1.9812+02
1.9812+02

-4.S000-02
-1.4840-01
-3.0800-01
-6.8000-01
-7.3200-01
-8.2700-01
-9.6500-01
-1.0480+00
-1.1700+00
-1.2500+00
-1.4400+00
-1.s900+00
-1.7500+00
-1.8500+00
-1.9s00+00
-2.1500+00
-2.3000+00
-2.3900+00
-2.4928+00
-2.9400+00
-3.1890+00
-3.3880+00
-3.5380+00
-3.6370+00
-3.7370+00
-3.8370+00
-3.9090+00
-2:489s+00

4.8044+00

-6.
-1.

1.

::

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-2.
4.

1440+00
1269+01
9812+02
9812+02
9812+02
9812+02
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
4896+00
8044+00

17fERMAL
Srclvr=ll.sskm
MFP - t.?8 cm

E=li90MV
sIcIm’=7.io W

N ,C4.4MA

E-14.(7OW
smnm-saa kTFI.8
MFP= 953 m

218



92238.50C

/. —- —-—-—
I

XAID- sUS##OC
U-aw
n8mnMLm

MT-i
Yw!!L

—.—
m-a
ELAsric

—.—_.
m-m
A6sQRRmN

..................
m-w
nml. #mwoN

ZfQ+a
m . sx2w.sw
‘-JW
hwmRMccs
fr..!m
AMHAFwmlmoN

ZAID - OZ#M~
U-S*
nemnmcm

w-w
DIP.smnasmN
—-—

MT-m
8NDCHANCL n,?S

—.—.— .—
m-m
MD CNANCE)2S3

r ZAID. -Mm
u-am
Rwn Rnccs
MT-am
maw

MT-4
lt3ZiLINRLASTIC

FM
—.—.—.—

/LiiJ’

U-2S8

ROm RMGrs

m-a
lWAL NURAR

—-—
MT-468
PRDUR NUDAR

219



Uranium – 239
ZAID=92239.35C~

SOURCE:ENDL-85(ZA=92239on ND850424)
REFERENCE: Lawrence Llverrnore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reactio
elaetic
~::::)

(n,3n)
(n,4n)
(njf)
~y;)

Data AVZW“Iabilitv

Continuous Energy

ZAIb92239.35C NES=394 TsO”K

Discrete Reaction

ZAID=92239.35D NES=263 TzoOK

Mukigroup

ZAI13=92239.35M 3&Group T=OOK

JsotoDe -at io~

Abundmme=Nonnatural

Density =19.13200 gm/cm3

m’~ uation Inf rma0 ti~

Photon-Production Data - Yes
Heating Numbers - Local

Energy Range -10-’0 to 20 MeV

MT

Jteaction Informatlou
Emin(Mev) E~~=(MeV) Q~(MeV)
1.0000-10 2. 0000+01
5.0000-02 2. 0000+01 o. 0000+00
4. 8203+00 2. 0000+01 -4. 8000+00
1. 0996+01 2. 0000+01 -1. 0950+01
1.6138+01 2 .0000+01 -1 .6070+01
1.0000-10 2. 0000+01 1. 8000+02
1. 8419+01 2. 0000+01 1. 8000+02
i .0000-10 2. 0000+01 5. 9300+00

QdMeW

o. 0000+00
-4. 8000+00
-1. 0950+01
-1 .6070+01

1. 8000+02
1. 8000+02
s. 9300+00

!rri..F#iLu
smvr-4wkibmns
nm-042cm

E= f.00AkV
sgtmT~JMm-

E= M.oonev
Smwl’=s.mbaww
W!P=sslcm
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Uranium – 240
ZAID=92240.35C

SOURCE: ENDL-85 (ZA=92240 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
ehut ic
(n,n’c)
(n,2n)
(n,3n)
(n,4n)
(n,f)
(n,n’f)
(n,v)

J3ata Avail abiiitv
Continuous Energy

ZAID=92240.35C NES=218 T=o”K

Isotope Inforxnation
Abundance=O.00%

Density =19.21228 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local

Energy Range -10-10 to 20 MeV

MT
fia ction Information

Emin(MeV) E~.=(MeV) Q~(MeV)
1.0000-10 2. 0000+01
1.0000-02 2. 0000+01 o. 0000+00
s . 9549+00 2. 0000+01 -5. 9300+00
1. 0785+01 2. 0000+01 -1. 0740+01
1.6951+01 2.0000+01 -1.6880+01
1. 0000+00 2. 0000+01 1. 8000+02
1.8500+01 2.0000+01 1.8000+02
1.0000-10 2.0000+01 6.0800+00

%(Mev)

0. 0000+00
-5.9300+00
-1.0740+01
-1.6880+01

1.8000+02
1.8000+02
6.0800+00

THERMAL
sIclvT=.9.5obwn9
MFp - .wa ~

E= 1.00 Aiev
sIcmT=697 hxn.s
MFP= 2$8 ixn

N.M4UA

E= f4.001kV
SIClUT=590barns
MFP = .9.SScm

lurALm&stir

N,U&AU
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Neptunium – 235
ZAID=93235.35C

SOURCE:ENDL-85(ZA=93235on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J, Howerton and M. H. MacGregor

~
continuousEnergy

ZAID=93235.35C NES=364 T=&’K

@tow Infonnatioq

Abundance. Nonnatural

Denaity=2i).27711 gm/Cm3

Jhluation Information

Photon-Production Data - Yes

Heating NumberE - Local

Energy Range -10-10 to 20 MeV

lnmnAL
smvr=lasaits t.lnu
Um=omm

M.g..f

Reaction
elaatic
(n,n’c)
(n,2n)
(I@n)
(n,f)
(n@’f)
(n,7)

MT Em..

f: ;:

17 1:
19 1.
20 1.

102 1.

Q@ev)

o. 0000+00
-6. 9830+00
-1.3114+01

1. 8000+02
1. 8000+02
5. 68S0+00

E=i.oo&w
Mm?’ = 7.m ba?ns
MP = M3 m

●
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Neptunium – 236
ZAID=93236.35C ,

SOURCE: ENDL-85 (ZA=93236 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elastic
(n,n’c)
(n,2n)
(n,3n)
(n,f)
[::;;)

Data Availability
Continuous Energy

ZAID=93236.35C NES=284 T=o”K

Isoto~e Information
Abundance= Nonnatural

Density =20.36359 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range – 10-10 to 20 MeV

R&u
Emin(MeV)
i .0000 -10
3.5000-02
5. 7093+00
1. 2722+01
i .0000 -10
i . 9000+01
1.0000-10

tion Information
~mE~~+~\ QK (MeV)

2: 0000+01 0. 0000+00
2. 0000+01 -5. 6850+00
2. 0000+01 -1. 2668+01
2. 0000+01 1. 8000+02
2.0000+01 1.8000+02
2.0000+01 6.6280+00

QR(Mev)

0, 0000+00
-5. 6850+00
-1. 2668+01

1.8000+02
1.8000+02
6.6280+00

THERMAL
sIclvr.a321?m llllr?w
MFP=oOom

. Ngiy

U.&c

E-l.oo Nev
Snm?r = 722 bmns
UFP = 2137cm
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Neptunium – 237
ZAID=93237.55C

SOURCE: Group T-2 (MAT= 1337, File unknown)
REFERENCE: “Revised 237Np Evaluation

by E. D. Arthur and R. E. MacFarlane
Los Alamos National Laboratory internal memorandum T-2-M-1467 (March 19, 1984)

Reaction
elastic
(n,2n)
(n,3n)
fission
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’t$)
(n,n’fJ)
(n,n’?)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’l?)
(n,n’lt3)
(n,n’19)
(n,n’20)
(n,n’21)
(n,n’22)
(n,n’23)
(n,n’24)
(n,n’25)
(n,n’26)
(n,n’27)
(n,n’28)
(n,n’c)
(n,7)

Data Availability
Continuous Energy

ZAID=93237.55C NES=1682 T=300”K
Discrete Reaction

ZAID=93237.55D NES=263 T=300’7K
Multigroup

ZAID=93237.55M 30-Group T=300=’K

,rsotoDe Inforrrmtioq
Abundance= Nonnatural
Density =20.45 gm/cm3

Evall lation InfOrmatio~
Photon-Production Data - No

Heating Numbers - Total
Energy Range – 10–11 to 20 MeV

Reaction Information
MT

68
69
70
71
72
73

7;
76
77
78

1:;

Emin(MeV)
1.0000-11
6. 7890+00
1. 2342+01
1.0000-11
3.3341-02
5.9854-02
; . f3:3:-c):

1: 2854=01
1.5970-01
1.9081-01
2.2800-01
2.6211-01
:. f3;3:-();

3:0931=01
3.2540-01
3.3341-01
3.4145-01
3.5852-01
3.7100-01
3.7260-01
4.0200-01
4.3400-01
4.3600-01
4.5600-01
4.6100-01
4.8706-01
5.0815-01
5.1619-01
5.3426-01
5.4832-01
4.0000-01
1.0000-11

y#le;\

2:0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-1.
-1.
-1.
-2.

:::
-2.
-3.
-3.
-3.

:::
-3.

:::
-4.
-4.
-4.
-4.

;::

-5:
-5.
-3.

5.

K (MeV)

7600+00
2290+01
9510+02
3200-02
9600-02
6000-02
0300-01
2800-01
5900-01
9000-01
2700-01
6100-01
6800-01
8100-01
0800-01
2400-01
3200-01
4000-01
5700-01
6900-01
7100-01
0000-01
3200-01
3400-01
5400-01
5900-01
8500-01
0600-01
1400-01
3200-01
4600-01
9800-01
4820+00

QR(Mev)

-6.7600+00
-1.2290+01

1.9510+02
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
o
0
0
0
0
0...
0 0000+00
o 0000+00
o 0000+00
0.0000+00

-3.9800-01
5.4820+00

0000+00
0000+00
0000+00
0000+00
0000+00
0000+00

THSRMAL
srcivr - m8m w
MFP=O.10 em

E=1OJW
sm’tn’= 6.79 tuwns
UP. 2R3 m

. N*

E = f4tm Mev
slcn?r-6Lis barns
MFP=W4em

m #.4.mc

. (.y.jf)

(N#
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Neptunium – 238
ZAID=93238.35C

SOURCE:ENDL-85(ZA=93238on ND850424)

REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Reaction
elaatic
$:;;)

[n!:;)

(n,m’f)
(11,7)

Continuous Energy

ZAID=93238.35C NES=282 T=o°K

sotoDe Informat ion
Abundance= Nomatural

Density =20.53851 gmlcm=

Jhluation Inform ation

Photon-Production Data - Yes

Heating Numbem - Local
Energy Range -10-10 to 20 MeV

MT E

9? ;
16 5
17 1
19 1
20 1

102 1

Esaction Infcm.nahn
~i.(Mev) E~~=(MeV) Q~(Mev)
.0000 -10 2. 0000+01
,5000-02 2. 0000+01 o. 0000+00
. S113+00 2. 0000+01 -S. 4880+00
.2167 +01 2.0000+01 -1.2116+01
.0000-10 2. 0000+01 1. 8000+02
. 9000+01 2. 0000+01 1. 8000+02
.0000-10 2. 0000+01 6. 2180+00

QdMev)

0. 0000+00
-S . 4880+00
-1.2116+01

1. 8000+02
1.8000+02
6. 2180+00

THERMAL
sm. s188Bs bum
lfFP=oLw Om

. n.a&M.4

R4s&w

E=1.001iaV
Slnwr = 719 barns
MFP= 2.S8cm

N,s4.#A

E -14.00 Mev
WmY1’.fl.m bawls
MFP= 3.18cm

mru jN#.Hc

N#=U4
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Plutonium – 237
ZAID=94237.35C

SOURCE:ENDL-85(ZA=94237on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elastic
(n,n’c)
(n,n’1)
(n,n’2)
(n,2n)
(n,3n)
(n,f)
(n,n’f )
(n,~)

Continuous Energy

ZAID=94237.35C NES=202 T=o”K

IsotoDe hfornmtion
Abundance= Nonnatural

Den.sity=19.42933 gm/cm3

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Locat
Energy Range -10-10 to 20 MeV

MT

9?
51
52
16
17
19

1;:

Rmctiwbhrdhn
Emin(MeV) E~~.(MeV) Q~(MeV)
i .0000 -10 2. 0000+01
4.0000-01 2. 0000+01 o. 0000+00
4.7903-02 2. 0000+01 -4.7700-02
1.0645-01 2. 0000+01 -1.0600-01
5. 8980+00 2. 0000+01 -6. 8730+00
1.3271+01 2.0000+01 -1.321S+01
1.0000-10 2.0000+01 1,8600+02
1.9000+01 2.0000+01 1.8600+02
1.0000-10 2.0000+01 6,9980+00

Ch@ev)

0.0000+00
0.0000+00
0.0000+00

-5.8730+00
-1.3216+01

1.8600+02
1.8600+02
6.9980+00

THERMAL
slclvT - 2?V8J%?banu
MIP=050un

E=t.MMeV
SIC7VT= 6S0 tu~
MJP-294cm

AwmuA

E=f4mkv
Slmn’ = 6.69 bwnr
MFP=S44cm

imu,.w&.&m

(f#)

(:%)
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Reaction
elastic
(n,2n)
(n,3n)
(n,f)
(n,n’f)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’c)
(n,~)

Plutonium – 238
ZAID=94238.50C

SOURCE: ENDF/B-V (MAT= 1338, Tape 514)
REFERENCE: “Summary Documentation Isotope: 94-Pu-238,”

by F. M. Mann, R. E. Schenter, C. R. Reich, H. Alter, and C. Dunford
contained in ENDF–201

Data Availabllity
Continuous Energy

ZAID=94238.50C NES=2301 T=300”K
ZAID=94238.51C NES=537 T=300”K

Discrete Fkaction
ZAID=94238.50D NES=263 T=300”K
ZAID=94238.51D NES=263 T=30@’K

Multigroup
ZAID=94238.50M 30-Group T=300°K

JsotoDe Inforrnatio~
Abundance= Nonnatural

Density =19.51139 gm/cm3

Evaluation Information
Photon-Production Data – No

Heating Nurubers – Total
Energy Range -10-1’ to 20 MeV

fraction Information
MT Emin(MeV) E~~z(MeV) QK (MeV) QR(MeV)

2 1.0000-11 2. 0000+01
16 7. 0000+00 2. 0000+01 -6. 970S+00 -6. 9705+00
17 1.2911+01 2.0000+01 -1.2857+01 -1.2857+01
19 1.0000-11 2. 0000+01 1. 9780+02 1. 9780+02
20 5.5000+00 2.0000+01 1.9780+02 1.9780+02
51 4.4000-02 2.0000+01 -4.3814-02 0.0000+00
52 1.4600-01 2.0000+01 -1.4538-01 0.0000+00
53 3.0400-01 2.0000+01 -3.0272-01 0.0000+00
54 6.0500-01 2.0000+01 -6.0245-01 0.0000+00
6S 6.6100-01 2.0000+01 -6.5821-01 0.0000+00
56 7.5100-01 2.0000+01-7.4783-01 0.0000+00
57 9.4200-01 2.0000+01 -9.3803-01 0.0000+00
58 9.6200-01 2.0000+01 -9.5794-01 0.0000+00
59 9.8400-01 2.0000+01 -9.7985-01 0.0000+00
60 9.8499-01 2.0000+01-9.8084-01 0.0000+00
61 9.8700-01 2.0000+01-9.8284-01 0.0000+00
62 1.0200+00 2.0000+01-1.0157+00 0.0000+00
63 1.0260+00 2.0000+01-1.0217+00 0.0000+00
64 1.0640+00 2.0000+01 -1.0695+00 0.0000+00
65 1.0700+00 2.0000+01 -1.06S5+00 0.0000+00
91 1.0700+00 2.0000+01 -1.06S5+00 -1.0665+00

102 1.0000-11 2.0000+01 0.0000+00 0.0000+00

THERU4L
SIclvT = Ss9,sl W
nlw=ol)s m

E=t.00MeV
sIcivr=6.66tmnu
MFP=3J34 em

E=1400MW
SIGIUT=7.06 barns
MFP=2R6cm

. N,y#
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Plutonium – 239
ZAID=94239.55C

SOURCE:Group T-2 (MAT= 1399, File unknown)
REFERENCE: “Evaluation of n + 239Pu Nuclear Data for Revision 2 of ENDF/B-V,”

by E. D. Arthur, P. G, Young, D. G. Madland, and R. E. MacFarlane
Los Alamos National Laboratory report LA-9873-MS (October 1983)

Reaction
eleetic
(n,2n)
(n,Sn)
fission
(n,4n)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’%)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’c)
(n,y)

Data Availability
Continuous Energy

ZAID=94239.55C NES=10318 T=30WK
ZAID=94239.56C NES=2547 T=1200&K
ZAID=94239.57C ~ES=1381 T=12000W’K
ZAID=94239.58C NES=737 T=120000@K
ZAID=94239.59C NES=576 T=1200000&’K

Discrete Reaction

ZAID=94239.55D NES=263 T.3000K
Multigroup

zAID=94239.55M 30-Group T=ooK

lmtoDe Information
Abundanee=Nonnatural

Density =19.59357 gm/cm3

Photon-Production Data - Yes
Heating Numbers - Local

Energy Range -10-11 to 20 MeV

&action Informs ut“

S4 1.6447-01 2. 0000+01 -1.6378-01 0. 0000+00
55 1.9381-01 2. 0000+01 -1.9300-01 0. 0000+00
56 2.8666-01 2. 0000+01 -2. 8S46-01 O. 0000+00
57 3,3151-01 2.0000+01-3.3012-01 0.0000+00
68 3.8905-01 2.0000+01-3.8742-01 0.0000+00

3. 932S-01
4.3683-01
4.7198-01
4,9408-01
5.0713-01
5.0914-01
S.4027-01
S.5935-01
5.6738-01
5.8S46-01
4.0000-01
1.0000-11

2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

-3.9160-01
-4.3400-01
-4.7000-01
-4.9200-01
-5.0500-01
-6.0700-01
-5,3800-01
-5.5700-01
-s.6500-01
-6.8300-01
-3.9832-01

6.5330+00

o.
0.
0.
0.
0.
0.

::
0.

-::
.

0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
9832-01
5330+00

THERNAL
SR71VT= low?a &w?U
MPP=omam

- E=IMMEV
smYJT=Tlobwns
JmP=2a6m

E=f4.mMlv
sIon?T==698bama
MFP = 9..96em

. N,c4yA

ml!u p&.4mc

. (p)

. (.N/N)

236



94239.55C

L
-f

“1

m-f

—.—
MT-8

W-WIMsoRR7w
.......... .......

#ii%ssKw

I

m-am
HSATINC

<
./- —- \

MT-4
IVTAL INH.A.WIC

— .—.—.—
-#LGlj’

..................
?12’$

237



Reaction
elestic
(n,2n)
(n,Sn)
(n,f)
(n,n’f)
(n,2nf)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’11)
(n,n’10)
(n,n’11)
&n::;)

(n,~)

Plutonium – 240
ZAID=94240.50C

SOURCE: ENDF/B-V (MAT= 1380, Tape 515)
REFERENCE: “Summary Documentation 240pu ENDF/B–V MAT=1380~

by L. W. Weston and R. Q. Wright
contained in ENDF–201

Data Av~
Continuous Energy

ZAID=94240.50C NES=6549 T=3000K
ZAID=94240.51C NES=1085 T=30&K
ZAID=94240.50D NES=263 T.300”K

Multigroup

ZAID=94240.50M 30-Group T=300”K

JsotoDe Informat~
Abundance. Nonnatural

Density =19.67567 gm/cm3

&alua tion Informat&
Photon-Production Data - Yes

Heating Numbers - Local

Energy Range – 10-10 to 20 MeV

MT

1;
17

::
21
51
52

::
5s
56
57
58
59
60
61
t3;

102

Emln(MeV)
1.0000-11
6. 5610+00
1. 2240+01
1.0000-11
5. 8000+00
1. 2240+01
;. ~::;-::

2:9724Z01
6.0152-01
8.6663-01
9.0679-01
9.4897-01
1. 4260+00
2. 0084+00
3. 0126+00
4.0168+00
5. 0210+00
9.4897-01
1.0000-11

Jon Infam
Ezmro~y+;;

2:0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01
2.0000+01

ti
QK(Mev)

-6.5336+00
-1.2189+01

1.9500+02
1.9500+02
1.9600+02

-4.3000-02
-1.4200-01
-2.9600-01
-5.9900-01
-8.6300-01
-9.0300-01
-9.4500-01
-1.4200+00
-2.0000+00
-3.0000+00
-4.0000+00
-5.0000+00
-9.4500-01

5.2410+00

QdMev)

-6.5335+00
-1.2189+01

1.9500+02
1.9500+02
1.9500+02
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-9.4500-01
5.2410+00

lTfERXAL
SIFIW-,sszmbanw
W!P-ome?n

E=f.@M@V
sICm7 = 7.15barns
MFP..?B4 mn

M.WIA

E = f4.oo .vev
SICR?T= 6.13barna
MFP= 9.31cm

lmxc gl

(’y)

(~~)

238

usr/c
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Reaction
elaatic
(n,2n)
(n,Sn)
fission
(n,n’1)
(n,n’2)
(n,n’S)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’.9)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’c)
(n,~)

Plutonium – 241
ZAID=94241.50c

SOURCE: ENDF/B-V (MAT= 1381, Tape 515)
REFERENCE: ‘Summary Documentation 241puENDF/B-V MAT=1381:

by L. W. Weston, R. Q. Wright, and R. J. Howerton
centained in ENDF-201

Continuous Energy
ZAID=94241.50C NES=3744 T=3000K
ZAID=94241.51C NES=623 T=30@K

Discrete Reaction
ZAID=94241.50D NES.263 T=30@K
ZAID=94241.51D NES=263 T=30w’K

Multigroup
ZAID=94241.50M 30-Group T=30WK

JSO~ DC kf mao 0 tio~

Abundance= Nonnatural
Dennity=19.757S8 gm/cma

Evaluation Information

Photon-Production Data – Yes

Heating Numbers - Load

Enqy Range -10-11 to 20 MeV

MT E~im(MeV)
1.0000-11
5. 2700+00
1. 1760+01
1.0000-11
4.0167-02
;. :;w:-g:

1: 7470~ol
1.8000-01
2.3197-01
2.4603-01
3.0126-01
3.3640-01
:. ;~:;-:;

8:3147:01
8.9774-01
9.2184-01
9.4494-01
1. 2000+00
1.0000-11

$ion Informs Onti

~m66\~+8,QK(MeV)
2: 0000+01 -S. 2480+00
2 .0000+01 -1. 1701+01
2.0000+01 2.0222+02
2.0000+01 -4.0000-02
2.0000+01 -9.5000-02
2.0000+01 -1.6300-01
2.0000 )0-01)+01-1.690
2.0000+01 -1.7400-01
2.0000+01
2.0000+01
2,0000+01
2.0000+01
2.0000+01
2.0000+01

-2:3100-01
-2.4500-01
-3.0000-01
-3.3600-01
-4.4800-01
-7.6300-01

2.0000+01-8.2800-01
2.0000+01-8.9400-01
2.0000+01-9.1800-01
2.0000+01-9.4100-01
2.0000+01 -1.1960+00
2.0000+01 6.3008+00

%@ev)

-5.
-1.

2.
0.
0.

::
0.
0.
0.
0.
0.

::
0.
0.

::
-1.

6.

;;:::::

0222+02
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
0000+00
1950+00
3008+00

171SRML
Snmn’-lsess lum
Um-omm

sL.im_J –
A’=f.tmlkv
sRmn’=7mbarN
Jfm=J?54cm

Nf4.#A

E= 14.00M&
SICIV1’=6.W?IJa?ns
nm-.wscm

240
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Reaction
elastic
(n,2n)
(n,3n)
fission
(n,n’1)
(n,n’2)
(n,n’9)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’19)
(n,n’c)
(n,~)

Plutonium – 242
ZAID=94242.50C

SOURCE: ENDF/B-V (MAT= 1342, Tape 514)
REFERENCE: “Summary Document ation for 242Pu,“

by F. Mann, R. Schenter, D. G. Madland, and P. G. Young
contained in ENDF–201

Data A vailabilitv
Continuous Energy

ZAID=94242.50C NES=7636 T=301Y’K
zAID=94242.51C NES=728 T=30&K

Discrete. Reaction
zAID=94242.50D NES=263 T=30LVK
zAID=94242.51D NES=263 T=30WK

Multigroup
ZAID=94242.50M 30-Group T=301Y’K

Jsotope Infmroa tio~
Abundance= Nonnatural
Density =19.84 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range – 10-11 to 20 MeV

Rea ction Information
MT Emln (MeV) Ema.(MeV) Q~-(MeV) Q~(MeV)

2 1.0000-11 2.0000+01
16 6. 3271+00 2. 0000+01 -6. 3008+00 -6. 3008+00
17 1. 1589+01 2.0000+01 -1.1 S41+01 -1.1541+01
18 1.0000-11 2.0000+01 2.0061+02 2.0061+02
S1 4,4726-02 2. 0000+01 -4.4540-02 0. 0000+00
62 1.4781-01 2.0000+01 -1.4720-01 0.0000+00
53 3.0717-01 2.0000+01 -3.0590-01 0.0000+00
54 5.1976-01 2.0000+01 -5.1760-01 0.0000+00
55 8.3640-01 2.0000+01 -7.7870-01 0.0000+00
56 7.835S-01 2.0000+01 -7.8030-01 0.0000+00
57 8.3637-01 2.0000+01 -8.3290-01 0.0000+00
58 8.6860-01 2.0000+01 -8.6500-01 0.0000+00
59 9.3086-01 2.0000+01-9.2700-01 0.0000+00
60 9.5998-01 2.0000+01 -9.5600-01 0.0000+00
61 9.8971-01 2.0000+01-9.8560-01 0.0000+00
62 9.9915-01 2.0000+01-9.9500-01 0.0000+00
63 1.0232+00 2.0000+01-1.0190+00 0.0000+00
64 1.0443+00 2.0000+01 -1.0400+00 0.0000+00
65 1.0684+00 2.0000+01-1.0640+00 0.0000+00
66 1.2500+00 2.0000+01-1.0870+00 0.0000+00
67 1.1066+00 2.0000+01 -1.1020+00 0.0000+00
68 1.1267+00 2.0000+01-1.1220+00 0.0000+00
69 1.1568+00 2.0000+01 -1.1520+00 0.0000+00
91 4.2600-01 2.0000+01 -4.2324-01-4.2324-01

102 1.0000-11 2.0000+01 5.0710+00 5.0710+00

THERMAL
SIolvT..?zml bawls
MFP=O.Z5 cm

E = 1.00 MV
Srm.r.sl barns
UFP-2.?7 ~

N.w#.4

E = 14.00 Mdf
sIm.6.in bar7w
MFP = 3.96 em

TWAI.;N-&I
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Plutonium – 243
ZAID=94243.35C

SOURCE: ENDL-85 (ZA=94243 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elastic
(n,n’c)
(n,2n)
(n,3n)
(n,4n)
(n,f)
(n,n’f)
(n,~)

Data A vailability
Continuous Energy

ZAID=94243.35C NES=485 T=o”K

Isotope kformation
Abundance= Nonnatural

Density =19.92223 gm/cms

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range – 10-10 to 20 MeV

Reaction Information
E~i.(Mev) E~~=(MeV) Q1((MeV)
1.0000-10 2.0000+01
6.0000-02 2. 0000+01 O. 0000+00
5. 0601+00 2. 0000+01 -5. 0392+00
1. 1380+01 2.0000+01 -1. 1333+01
1. 6650+01 2. 0000+01 -1. 6581+01
1.0000-10 2. 0000+01 2. 0000+02
1.9000+01 2.0000+01 2.0000+02
1.0000-10 2.0000+01 6.0200+00

QR(Mev)

o. 0000+00
-S .0392 +00
-1.1333+01
-1.6681+01

2.0000+02
2,0000+02
6.0200+00

THSRMXL
sn71tlT-4s9.a5 h17L5
MFP=O04 cm

E=l.ookv
smrn’ =8.14 barns
.UFP = Z& cm

E=14m x64
Mcnn’=cs.ss barns
Mw. .?A7m

N&u

mnufvvr.mK
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Reaction
elastic
(n,2n)
(n,3n)
(n,f)
(n,n’f)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
(n,n’18)
(n,n’c)
(n,~)

Americium – 241
ZAID=95241.50C

SOURCE: ENDF/B-V (MAT= 1361, Tape 514)
REFERENCE: “Summary Documentation Isotope: 95-Am-241 ,“

by F. M. Mann, R. E. Schenter, L. Weston, C. R. Reich, R. J. Howerton
contained in ENDF–2{

Jha At vailability
Continuous Energy

ZAID=95241.50C NES=4420 T=300”K

ZAID=95241.51C NES=713 T=300”K
Discrete Reaction

ZAID=95241.50D NES=263 T=300”K

ZAID=95241.51D NES=263 T=300”K
Multigroup

ZAID=95241,50M 30-Group T=3WK

MT Em

1:;:
17 1.
19 i.
20 6.
51 4.
52 9.
63 1.
64 2.
55 2.
56 2.
57 3.
58 4.
59 5.
60 5.
61 5.
62 6.
63 6.
64 6.
65 6.
66 6.
67 6.
68 6.
91 6.

102 1,

JsotoDe hlfo~ t“
Abundance. Nonnatural
Density= 13.49 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range – 10–11 to 20 MeV

Reaction In format” Q
,i~(h4ev) &~z (Mev) %.c(MeV)
0000-11 2. 0000+01
6600+00 2. 0000+01 -6. 6322+00
2653+01 2. 0000+01 -1. 2600+01
0000-11 2. 0000+01 2. 0230+02
0000+00 2. 0000+01 2. 0230+02
2000-02 2. 0000+01 -4.1825-02
5000-02 2.0000+01 -9.4604-02
6100-01 2.0000+01 -1.6033-01
0700-01 2.0000+01 -2.0614-01
3700-01 2.0000+01-2.3601-01
7S00-01 2.0000+01 -2.738S-01
2400-01 2.0000+01 -3.226S-01
7500-01 2.0000+01-4.7302-01
0600-01 2.0000+01-5.0389-01
4900-01 2.0000+01 -5.4671-01
9000-01 2.0000+01-5.8754-01
2300-01 2.0000+01-6.2040-01
3600-01 2.0000+01-6.3335-01
S190-01 2.0000+01-6.4918-01
5200-01 2.0000+01 -6.4928-01
S490-01 2.0000+01 -6.S217-01
5600-01 2.0000+01 -6.S227-01
6990-01 2.0000+01 -6.6711-01
7000-01 2.0000+01 -6.6721-01
0000-11 2.0000+01 6.5290+00

Qi%(Mev)

-6.6322+00
-1.2600+01

2.0230+02
2.0230+02
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00

-6.6721-01
6.5290+00

THERMAL
SIClVT=592.LXl barns
MFP= 0D6 m

#L4s#c

E=t.ooMav
SlG7V1’= 7.12 tnwns
UFP= 4.17 mn

N,awu

E= i4.00 MeV
SIClVT=6.97&uns
MFP = 497 cm

N,C&f.4

, ($&MJ

(:JN)
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Reaction
elestic
(n,ln)
(n,3n)
(n,f)
[%;)

(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’?)
(n,n’13)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’c)
(n,-y)

Americium – 242 (metastable)
ZAID=95242.50C

SOURCE: ENDF/B-V (MAT= 1369, Tape 514)
REFERENCE: “Summary Documentation Isotope: 95–Am–242*,”

by F. M. Mann, R. E. Schenter, R. Benjamin, R. J. Howerton, and C. R. Reich
contained in ENDF–201

Data Availability
Continuous Energy

ZAID=95242.50C NES=323 T=30WK
ZAID=95242.51C NES=317 T=30@K

Diecrete “Reaction
ZAID=95242.50D NES=263 T=300”K
ZAID=95242.51D NES=263 T=30&K

Multigroup
ZAID=95242.50M 30-Group T=30@K

lmt ~ h&2@iQlo
Abundance. Nonnatural
Denaity=13.54 gm/cm3

Ewd uation lnf~
Photon-Production Data – Yes

Heating Numbere - Local
Energy Range – 10-11 to 20 MeV

Bact ion Info*

MT Emj.(Mev) W..(Mev) Qfi”(Mev) Qi4Mev)
2 1,0000-11 2. 0000+01

16 S . 4788+00 2. 0000+01 -6. 4561+00 -5. 4561+00
17 1.2241+01 2.0000+01 -1.2190+01 -1 .2190 +01
19 1.0000-11 2. 0000+01 2. 0229+02 2. 0229+02
20 4. 5000+00 2. 0000+01 2. 0229+02 2. 0229+02
37 1. 8165+01 2. 0000+01 -1. 8090+01 -1. 8090+01
51 1.0000-11 2.0000+01 4.8797-02 0.0000+00
52 1.0000-11 2.0000+01 4.8797-02 0.0000+00
63 1.0000-11 2.0000+01 2.1909-02 0.0000+00
54 1.0000-11 2.0000+01 3.9834-03 0.0000+00
55 4.1000-02 2.0000+01 -4.0830-02 0.0000+00
56 5.4000-02 2.0000+01-6.3776-02 0.0000+00
57 7.5000-02 2.0000+01-7.4689-02 0.0000+00
58 1.1200-01 2.0000+01 -1.11S4-01 0.0000+00
69 1.1700-01 2.0000+01-1.1651-01 0.0000+00
60 1.2300-01 2.0000+01 -1.2249-01 0.0000+00
61 1.2500-01 2.0000+01 -1.2448-01 0.0000+00
62 1.4000-01 2.0000+01-1.3942-01 0.0000+00
63 1.4801-01 2.0000+01-1.4739-01 0.0000+00
91 1.4801-01 2.0000+01 -1.4739-01 -1.4739-01

102 1.0000-11 2.0000+01 6.4260+00 6.4260+00

E=IOOW
SIcnY1’=mmm
MFP=14.S5cm

nmLm&.Amc

Nngu

E= f4.# MaV
SIt7U1’ - 6.Zi Imvn.8
Mm= 4.7s cm

.mnl

0#
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Reaction
elaatic
(n,2n)
[:::;)

(n,n’f)
(n,4n)
(n,n’1)
(n,n’2)
(n,n’3)
(n,n’4)
(n,n’5)
(n,n’6)
(n,n’7)
(n,n’8)
(n,n’9)
(n,n’10)
(n,n’11)
(n,n’12)
(n,n’13)
(n,n’14)
(n,n’15)
(n,n’16)
(n,n’17)
[::;f)

Americium – 243
ZAID=95243.50C .

SOURCE: ENDF/B-V (MAT= 1363, Tape 514)
REFERENCE: “Summary Documentation Isotope: 95–Am–243,”

by F. M. Mann, R. E. Schenter, R. Benjamin, R. J. Howerton, and C. R. Reich
contained in ENDF–201

Data AVdab ility
Continuous Energy

zAID=95243.50C NES=11921 T=30CYK
zAID=95243.51C NES=757 T=30&K

Discrete Reaction
zAID=95243.50D NES=263 T=301YK
zAID=95243.51D NES=263 T=30WK

Multigroup
ZAID=95243.50M 30-Group T=300”K

JsotoDe Inforrnation
Abundance. Nonnatural
Density= 13.60 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range – 10-1] to 20 MeV

Reaction Infsxmumt“

2 l. WUUU-ll i
16 6. 3770+00 2
4? 4 -aeWl*r

Ml Emin(MeV) Ems= (MeV) Q~(MeV)-a-- . . Q~(Mev)
? . 0000+01
?. 0000+01 -6. 3606+00 -6, 3506+00

01 2. 0000+01 -1. 2600+01 -1. 2600+01
;6 ;:;%;%4 2.0000+01 2.0210+02 2.0210+02
20 4. 5000+00 2. 0000+01 2. 0210+02 2. 0210+oi
37 1.8647+01 2.0000+01 -1.8570+01 -1.8570+01
51 4.2000-02 2.0000+01 -4.1826-02 0.0000+00
52 8.4000-02 2.0000+01-8.3653-02 0.0000+00
53 9.7000-02 2.0000+01 -9.659S 0-02 0.0000+00
54 1.2600-01 2.0000+01 -1.2548-01 0.0000+00
56 1.6100-01 2.0000+01 -1.6033-0~ 0.0000+00

----- --

56 1.6300-01 2.0000+01-1.6233-01 0.0000+00
57 1.9500-01 2.0000+01 -1.9419-01 0.0000+00
58 2.4500-01 2.0000+01 -2.4399-01 0.0000+00
59 2.5200-01 2.0000+01 -2.5096-01 0.0000+00
60 2.6600-01 2.0000+01 -2.6390-Oi 0.0000+00

----- --

61 2.9800-01 2.0000+01 -2.9677-01 0.0000+00
62 3.3600-01 2.0000+01-3.3461-01 0.0000+00
63 3.4000-01 2.0000+01 -3.3859-01 0.0000+00
64 4.6400-01 2.0000+01 -4.6208-0~ 0.0000+00
66 4.6600-01 2.0000+Oi -4:6308-Oi 0:0000+00
66 4.7000-01 2.0000+01 -4.6806-01 0.0000+00
67 4.8000-01 2.0000+01 -4.7802-01 0.0000+00
91 4.8000-01 2.0000+01-4.7802-01 -4.7802-01

102 1.0000-11 2.0000+01 5.3630+00 5.3630+00

THERMAL
SIClUT=81SS3 bmn,s
Mff-osscrn

E=i.00MeV
SIClVT=725 b.nYM
A@P.4.08m

N .G&fA

ll=14fw Afev
SIClOT.6.84&rns
MFP.6.08 cm
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Curium – 242
ZAID=96242.50C

SOURCE: ENDF/B-V (MAT= 8642, Tape 522)
REFERENCE: File 1 information on ENDF/13-V Actinide Special Purpose Tape 522

elastic
(n,2n)
[;::;)

(n,n’f)
(n,n’1)
(n,n’2)
(n,n’3)
[::;;)

by F. Mann,

Data Availablli tv
Continuous Energy

ZAID=96242.50C NES=3113
ZAID=96242.51C NES=472

Discrete Reaction
ZAID=96242.50D NES=263
ZAID=96242.51D NES=263

Multigroup
ZAID=96242.50M 3@Group

Isotooe Information

R. Benjamin, R. Howerton, et. cd.

THERMAL
SICSVT= .90.6.9bllmzs

T=30@K

T=30&K

T=30&K
T=30&K

T=30WK

Abundance= Nonnatural
Density= 13.24 gm / cms

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Local
Energy &ge – 10-1] to 20 MeV

Jteaction Informs tiou
MT E~i.(MeV) E~~.(MeV) QK(MeV)

2 1.0000-11 2. 0000+01
16 6. 9680+00 2. 0000+01 -6. 9391+00
17 1. 3092+01 2. 0000+01 -1. 3038+01
19 1.0000-11 2. 0000+01 2. 0255+02
20 6. 5000+00 2. 0000+01 2. 02SS+02
51 4.2000-02 2. 0000+01 -4.1826-02
52 1.3900-01 2. 0000+01 -1.3842-01
53 2.8500-01 2.0000+01 -2.8382-01
91 2.8500-01 2.0000+01 -2.8382-01

102 1.0000-11 2.0000+01 5,7030+00

E=l.mw
SKmn’=e.mbanu
nFP-4.48m

N.agu

E=14.WMW
szcnn’=li.96&nu
MFP-6.Wcm

* . (g&l
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Curium – 243
ZAID=96243.35C

SOURCE: ENDL-85 (ZA=96243 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elaetic
(n* ’c)
(n,2n)
(n,Sn)
(n,4n)
(n,f)
(n,n’f)
(n,-f)

Rata Avdla!d&Y
. .

Continuous Ener~
ZAID=98243.35C NES=1880 T=o”K

IeotoDe bformation
Abundence=Nonnatural
Deneity=13.292 gm/cm3

Evaluation Information
Photon-Production Data – Yee

Heating Numbers - Lad

Energy Range – 10-10 to 20 MeV

MT Emin(MeV) E~~=(MeV) QK(MeV)
1.0000-10 2. 0000+01
6.0000-02 2. 0000+01 o. 0000+00
5. 7136+00 2. 0000+01 -5. 6900+00
1. 2713+01 2. 0000+01 -1. 2660+01
1. 8818+01 2. 0000+01 -1. 8740+01
1.0000-10 2. 0000+01 2. 0000+02
1. 8820+01 2. 0000+01 2. 0000+02
1.0000-10 2.0000+01 6.8000+00

QdMev)

0. 0000+00
-5. 6900+00
-1. 2660+01
-1.8740+01

2.0000+02
2.0000+02
6.8000+00

THERMAL
sIt&T?’r.to9322 banu
MFP=OIM mn

E = Iao llev
srmvr=a.49 h-
J(FP = 358 cm

1,$44(.4

E= 14.00 MeV
sIclvr=6J3sbu?ns
MFP= 6.35 cm
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Curium – 244
ZAID=96244.50C~

SOURCE:ENDF/B-V(MAT=1344,Tape 514)
REFERENCE: “Summary Documentation Isotope: 96-Cm-244,”

by F. M. Mann, R. E. Schenter,R. Benjamin, R. J. Howerton, C. R. Reich, H. Alter, and C.

Reaction
elaatlc
(n,2n)
(n,3n)
(n,f)
(n,n’f)
(n,n’1)
(n,n’2)
(n,n’9)
(n,n’c)
(n,-1)

contained in ENDF–201

Data A
Continuous Energy

ZAID=96244.50C NES=4919 T=3WK
ZAID=96244.51C NES=566 T=3000K

Dkrete Reaction

ZAID=96244.50D NES=263 T=301Y’K
ZAID=96244.51D NES=263 T=3LWK

Multigroup

ZAID=96244.50M 30-Group T=30@K

Ii@- hfomatku
Abundance= Nonnatural
Density= 13.35 gm/cm3

Evaluation Information

Photon-Production Data - Yes
Heating Numbem - Local

Energy Range -10-11 to 20 MeV

MT
&action lnfOr-

Emin(MeV) E~~.(Mev) Q~(Mev)
1.0000-11 2. 0000+01
6. 7990+00 2. 0000+01 -6. 7710+00
1. 2550+01 2. 0000+01 -1. 2499+01
1.0000-11 2. 0000+01 2. 0660+02
6. 0000+00 2. 0000+01 2. 0660+02
4.3000-02 2. 0000+01 -4.2823-02
1.4200-01 2.0000+01-1.4142-01
2.9600-01 2.0000+01-2.9478-01
2.9600-01 2.0000+01-2.9478-01
1.0000-11 2.0000+01 6.4510+00

QdMev)

-6.7710+00
-1.2499+01

2.0660+02
2.0660+02
0.0000+00
0.0000+00
0.0000+00

-2.9478-01
6.4510+00

Dunford

7WERMU
SlClUT=18~bnma
Uw-fmcm

mr4Lm#oN

E=i.06MV
.w’n?r = 7.18banu
nFP-4%6cm

ll&A

E- f4.m MU
SImW=e.fmbm-na
uFP-4fi9 m
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Curium – 245
ZAID=96245.35C

SOURCE: ENDL-85 (ZA=96245 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reactic
elastic
[:::;/

(n,3n)
(n,4n)
(n,f )
(n,n’f)
(n,V)

m

Data Availabllitv
Continuous Energy

ZAID=96245.35C NES=2230 T=o°K

kotoDe hformation
Abundance. Nonnatural
Density =13.40 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers – Local
Energy Range – 10-10 to 20 MeV

MT
Jieac tion Information

E~i.(MeV) E“..(MeV) QK(MeV)
i .0000 -10 2.0000+01
6,0000-02 2. 0000+01 0. 0000+00
5. 5427+00 2. 0000+01 -5. 5200+00
1.2371+01 2.0000+01 -1 .2320 +01
1. 8094+01 2. 0000+01 -1. 8020+01
1.0000-10 2.0000+01 2.0000+02
1.9000+01 2.0000+01 2.0000+02
1.0000-10 2.0000+01 6.4500+00

QR(Mev)

0, 0000+00
-6.5200+00
-1.2320+01
-1.8020+01

2.0000+02
2.0000+02
6.4500+00

THERMAL
SICroT=a#slm barns
MFP= 0.01cm

E= f3WNaV
smvr=a.c5hw
MFP. 3.?7cm

N,lx#A

E -14.00 MV
sIcnYr.6.(li bwm
MFP. 6.02 m

,:NI-
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Curium – 246
ZAID=96246.35C

SOURCE:ENDL-85(ZA=96246on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Data A v~

Continuous Energy

ZAID=96246.35C NES=711 T=o”K

IsotoM Information
Abundance= Nonnatural
Density= 13.46 gmjcma

Evaluation Inf rmao tioq
Photon-Production Data - Yen

Heating Numbers - Loud
Energy Range – 10-10 to 20 MeV

THSRMAL
Srcnn’ = 1.S.71lwrnl
Mw-z..wm

Reaction
elastic
(n,n’c)
(n,2n)
(n,sn)
(n,4n)
(n,f)
(n,n’f)
(n,-?)

MT E

:! ~
17 1
37 1
19 1
20 1

102 1

mi.(hkv) Eh.(MeV) Q~(MeV)
.0000-10 2. 0000+01
.3000-02 2. 0000+01 O. 0000+00
. 4764+00 2. 0000+01 -6. 4500+00
. 2019+01 2. 0000+01 -1. 1970+01
.8837 +01 2, 0000+01 -1. 8760+01
.0000 -10 2. 0000+01 2. 0000+02
. 9500+01 2. 0000+01 2. 0000+02
.0000 -10 2. 0000+01 S . 1600+00

QR(hkv)

o.0000+00
-6.4500+00
-1. 1970+01
-1 .8760+01

2 .0000+02
2. 0000+02
5. 1600+00

E= I.00MV
SILltn’=azsbimu
JiFiJ=3iMcm

E=14.00M9V
SIclrn’=sm Ina?n.s
Mm -6.41 cm
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Curium – 247
ZAID=96247.35C

SOURCE: ENDL-85 (ZA=96247 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elestic
(n,n’c)
(n,ln)
(n,3n)
(n,4n)
(n,f)
g;;;)

~
Continuous Energy

ZAID=96247.35C NES=1654 T=o”K

kotoDe hformation
Abundance. Nonnatural
Density =13.511 gm/cm3

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range -10-10 to 20 MeV

Emin(MeV) Emaz(MeV) Ql{(MeV)
1.0000-10 2. 0000+01
5,0000-02 2. 0000+01 o. 0000+00
5. 1710+00 2. 0000+01 -s. 1500+00
1. 1647+01 2. 0000+01 -1. 1600+01
1 .7170 +01 2.0000+01 -1.7100+01
1.0000-10 2. 0000+01 2. 0000+02
1.9000+01 2.0000+01 2.0000+02
1.0000-10 2.0000+01 6.2100+00

QR(Mev)

0.0000+00
-s . 1500+00
-1. 1600+01
-1.7100+01

2.0000+02
2.0000+02
6.2100+00

‘171ERMAL
sImt?T=189.&l tlwn.l
xPP=o.f7cm

E=1.00MV
Smtn’=e.lo barns
MPP=9.71 Cm

N,CW&

E=KOOMV
Smvr.s.% ba?-na
MFP = 629 cm

Incl
OJ%

Xsm
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Curium – 248
ZAID=96248.35C

SOURCE: ENDL-85 (ZA=96248 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Data AvailabdMv
. .

Continuous Energy

ZAID=98248.35C NES=1425 T=WK

IsotoDe kformation
Abundance. Nonnatural
Density= 13.57 gm/cm3

Evaluation Information
PhotomProduction Data - Yes

Heating Numbers - Local
Energy Range -10-10 to 20 MeV

THEl?MAL
SKxwr = 14.71 turru
MFP = 256-

Reaction
elastic
(n,n’c)
(n,2n)
(n,3n)
(n,4n)
(n,f)
(n,n’f)
(n,~)

MT E~i.(MeV) E~~(MeV) QK (MeV)
1.0000-10 2. 0000+01
4.5000-02 2. 0000+01 o. 0000+00
6. 2252+00 2. 0000+01 -6. 2000+00
1. 1406+01 2. 0000+01 -1. 1360+01
1.7882+01 2.0000+01 -1.7810+01
1.0000-10 2. 0000+01 2. 0000+02
1. 8600+01 2. 0000+01 2. 0000+02
1.0000-10 2. 0000+01 4. 7100+00

QR(Mev)

o. 0000+00
-6. 2000+00
-1.1360+01
-1.7810+01

2. 0000+02
2. 0000+02
4.7100+00

Ir=l.oonsv
sICIUT= 8.46 bllrns
MFP= 9.59 cm

L’= t4.00 MsV
.wGlwl’=sm !m-n.9
MFP=6.2Scm
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REFERENCE:

Reaction
elaatlc
(n#l’c)
(m,arl)
(n,Sn)
(n,4n)
(Il,f)
(m,rl’f)
(n,~)

Berkelium – 249
ZAID=97249.35C

SOURCE: ENDL-85 (ZA=97249 on ND850424)
Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. M

Data A ~v“ ““t

Continuous Energy
ZAID=97249.35C NES=633 T=O”K

$30toDe In Ormaf tion
Abundance.Nonnatural
Demity=14.78 gmjcm=

Evaluation Information
Photon-Production Data - Yes

Heating Numbers - Local
Energy Range – 10-]0 to 20 MeV

MT E~l.(MeV)
1.0000-10
6.0000-02
6. 2251+00
1. 1828+01
1. 7872+01
1.0000-10
1. 8700+01
1.0000-10

Info-
&~.(Mev) Q~(Mev)
2. 0000+01
2, 0000+01 o. 0000+00
2. 0000+01 -6. 2000+00
2. 0000+01 -1. 1780+01
2.0000+01 -1.7800+01
2.0000+01 2.0000+02
2.0000+01 2.0000+02
2.0000+01 4.9700+00

QdMev)

0.0000+00
-6.2000+00
-1.1780+01
-1.7800+01

2.0000+02
2.0000+02
4.9700+00

:acGregor

E=t.00Af6tV
sm=7a8&nna
MFP = 954 c+n

1

E = 14.00MaV
SIGWI’=6.75 barns
urP. Am m

mA.#

Nf.44JfA

rmu pJ.4sm
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Californium – 249
ZAID=98249.35C

SOURCE: ENDL-85 (ZA=98249 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elastic
(n,n’c)
(n,2n)
(n,9n)
(n,4n)
(n,f)
(n,n’t)
(n,~)

Jhta Availabllity
Continuous Energy

ZAID=98249.35C NES=2659 T=OOK

IsotoDe hforrnation
Abundance= Nonnatural
Density= 15.16 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range -10”10 to 20 MeV

B.-tion Inform ti n
Gni. (Mev) Em~=(MeV) a i~(MeV)
1.0000-10 2. 0000+01
4.6000-02 2. 0000+01 0. 0000+00
S . 6126+00 2. 0000+01 -5. 6900+00
1. 1828+01 2.0000+01 -1. 1780+01
1. 866S+01 2. 0000+01 -1. 8590+01
1.0000-10 2. 0000+01 2. 0000+02
1.9300+01 2.0000+01 2.0000+02
1.0000-10 2.0000+01 6.6200+00

QdMev)

o.0000+00
-5. 5900+00
-1. 1780+01
-1.8S90+01

2.0000+02
2.0000+02
6.6200+00

THERMAL
SILlvT=zlsal% km
Mm. Om m

E=I.00MV “-
srmtYr=794 turm
MFP = 94S cm

Jr=14.ooMev
sIcnn’=6.79bar?u
MI!P.4.71 m
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Californium – 250
ZAID=98250.35C

SOURCE: ENDL-85 (ZA=98250 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL–50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Continuous Energy
ZAID=98250.35C NES=457 T=o”K

Ieotone Information
Abundance= Nonnatural
Density= 15.28 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local

Energy Range -10-10 to 20 MeV

rL4s&/c

Reaction
elaatic
(Il,n’c)
(n,2n)
(I@l)
(n,4n)
(n,f)
(n,n’f)
(n,~)

MT
Rwhddwmdh

Emin(MeV) E~tt.(MeV) QK (MeV)
1.0000-10 2. 0000+01
4.5000-02 2. 0000+01 O. 0000+00
6. 6367+00 2. 0000+01 -6. 6100+00
1 .2269 +01 2.0000+01 -1. 2210+01
1. 8666+01 2. 0000+01 -1. 8S90+01
1.0000-10 2. 0000+01 2. 0000+02
1. 9300+01 2. 0000+01 2. 0000+02
1.0000-10 2.0000+01 S.lloo+oo

Qi@fev)

0. 0000+00
-6. 6100+00
-1.2210+01
-1. 8590+01

2.0000+02
2.0000+02
5.1100+00

E-IO(7AW
smnn’=8.43bat-n5
MFP= 320mn

E=14.00W
srmvr=6a9 LUWJW
MFP=4.ffl -
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Californium – 251
ZAID=98251.35C

SOURCE:ENDL-85(ZA=98251on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
elestlc
(n,n’c)
(n,an)
(n,$n)
(n,4n)
(n,t)
(n,n’t)
(n,-f)

Codnuoue Energy

ZAID48251.35C NES=516 T.(PK

~olm Infonm tiq

Abundance= Nonnatural

Deneity=l&409m/cnJ

MT

jhalua tion Inforrnation

Photon-!%duction Data - Yee

Heating Numbere - Local

Energy Range -10-10 to 20 MeV

E~in(MeV) &..(MeV) Q~(MeV)
1.0000-10 2. 0000+01
2.6000-02 2. 0000+01 O. 0000+00
6. 1205+00 2. 0000+01 -5. 1000+00
1. 1777+01 2. 0000+01 -1. 1730+01
1. 7390+01 2. 0000+01 -1. 7320+01
1.0000-10 2. 0000+01 2. 0000+02
1. 9000+01 2. 0000+01 2. 0000+02
1.0000-10 2. 0000+01 6. 1700+00

%@ev)

o. 0000+00
-s ,1000+00
-1. 1730+01
-1. 7320+01

2 .0000+02
2 .0000+02
6. 1700+00

THER.UAL
sron?T=64s7A LWYU
Af?P. oJ20mn

E= fOOAW
SIcmn’=rw ba?ns
UFP= 3.41 mn

E= 14.00 Nw
SK3VT.5.76 barns
AIFP.4.m m
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Californium – 252
ZAID=98252.35C

SOURCE: ENDL-85 (ZA=98252 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

by R. J. Howerton and M. H. MacGregor

Reaction
ekmtic
(n,n’c)
(n,2n)
(n,3n)
(n,4n)
(n,f)
(n,n’f)
(n,~)

Data Availablht~
. .

Continuous Energy
ZAID=98252.35C NES=1535 T=o”K

Isotope hformation

Abundance. Nonnatural
Density= 15.10 gm/cm3

Evaluation Information
Photon-Production Data – Yes

Heating Numbers - Local
Energy Range – 10-10 to 20 MeV

Ib=c on M2u@iwti
MT E~~n(MeV) Em*. (MeV) Q~(MeV)

2 1.0000-10 2. 0000+01
91 6.0000-02 2. 0000+01 0. 0000+00
16 6. 1947+00 2. 0000+01 -6. 1700+00
17 1. 132S+01 2.0000+01 -1. 1280+01
37 1. 7972+01 2. 0000+01 -1. 7900+01
19 1.0000-10 2. 0000+01 2. 0000+02
20 1. 8500+01 2. 0000+01 2. 0000+02

102 i .0000 -10 2. 0000+01 4. 7900+00

QR(Mev)

0. 0000+00
-6. 1700+00
-1. 1280+01
-1. 7900+01

2. 0000+02
2. 0000+02
4. 7900+00

THERMAL
SICR7T= 78.04km
MFP= 0.9S m

E=1.00MV
SImn’= 8.s9 burns
MFP - .’Mi a

N,$411L4

E= i400Mff
SILlVT=6.~ turns
MFP = 4ES m

1.?17c
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APPENDIX A
EXPLANATORY NOTES

Density Values

Density values are given in units of grams/cm3 and were obtained from the
1988-89 Edition of the CRC Handbook of Mathematics and Physics (Ref. 18).
In the case of the T!ransuranium Elements, the density value was gleaned from
the most recent publication in the literature for the best known isotope. The
ratio-of-masses principle was subsequently applied to obtain the density values
for the remaining isotopes (please see Refs. 19 and 20). The density value of
12.44 grams/cm3 was used for all of the average fission product pairs. There
is absolutely nothing magical about this value. It was chosen for the sake
of thoroughness and completeness of the data presented and because it is a
good average representation of the density, based upon the masses of the fission
products. In every case, the density value quoted is that value used to calculate
the mean free paths given with the plots.

Abundance Values
The isotopic abundances were taken from the Table of the Isotopes compiled by
Russell L. Heath, found on pages B-227 through B-448 of the 1988-1989 edition
of the CRC Handbook of Chemistry and Physics. The abundances for the
uranium isotopes were taken from the 13th edition of the Chart of the Nuclides
(Ref. 21).

Q-Values
Note that in the tabular data for any given nuclide, two Q-Values are listed for
a specified reaction, QhFand QR. QR is the Reaction Q-value. It is obtained
by taking the difference between the nm.sses of the constituent particles of a
reaction before and after the occurrence of that reaction. QK is the Kinematic
Q-value. For discrete-level inelastic scattering, QIf differs from QR. It is the
negative of the energy of the discrete level excited in the target nucleus. QK is
used in the formula for calculating the secondary energy from discrete-inelastic
scattering. As a matter of fact, it is the Kinematic Q-value that is carried on
the A C E files for a particular reaction on the MCNP Library, not the Reaction—..
Q-value. l%rtherrnore, it is only for discrete-inelastic reactions that the Q value
is used explicitly in MCNP calculations. The Reaction Q-value is used when
the heating numbers are calculated in the NJOY processing code (Ref. 9)
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APPENDIX B
CROSS SECTION NOTES

Note 1
For 1002.55C total inelastic MT=4 is equivalent to the (n,2n) reaction.

Note 2
For 2003.50C tritium production curve is identical to the proton production
curve.

Note 3

For 3006.50C the (n,n’)d,a reaction is represented by the sum of all inelastic
scattering levels except MT=57.

Note 4

For 3007.55C the (n,n’)t,a reaction is represented by the sum of inelastic scat-
tering levels MT=52-88, inclusive.

Note 5
For 4009.50C, the reaction labeled with question marks in the pie plot at 14

MeV is really the (n,~) reaction; 14 MeV is below the threshold for the (n,p)
and (n,d) reactions.

Note 6
For 501o.5OC, the cross sections for the (n,n’)a (Q=-4.46 MeV), the (n,n’)d2cu
(Q=-5.934 MeV), and (n,n’)p (Q=-6.585 MeV) reactions are divided among
discrete-inelastic scattering reactions.

Note 7
For 6000.50C and 6012.50C the cross section for the (n,n’)3a reaction is divided
among the inelastic levels MT=52-91.

Note 8
For 7014.50C the cross sections for the (n,n’)a (Q=-11.613 MeV) and the (n,n’)p
(Q=-7.550 MeV) reactions are divided among the discret~inelastic scattering
react ions.

Note 9
For 8016.50C the cross sections for the (n,n’)a (Q=-7.161 MeV) and the (n,n’)p
(Q=-12.126 MeV) reactions are divided among the discrete-inelastic scattering
reactions.

Note 10
For 13027.50C the cross section for the (n,n’)a (Q=-1O.1O1 MeV) and the (n,n’)p
(Q=-8.271 MeV) reactions are divided among the discrete-inelastic scattering
reactions.

Note 11
For 16032.50C the curve for MT=105 does not show up because o(E) <10-3
barns. So also for MT=16 where a(~) <2x10-3 barns.
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