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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, complete(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 methodol-
ogy which would facilitate the accomplishment of the second objective was extremely
difficult. 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 preventatives from having such a program are systemic. 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 link between the CTSS and UNIX computing environ-
ments. In actuality, both .FLOGIN 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 instrumental 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 availability,
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, ENDLS85, 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 and absolutely necessary component of the
input to all radiation transport codes; indeed, cross sections 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 contained in the cross sections.

Neutral-particle transport codes such as the Monte Carlo code MCNP! need
neutron interaction, neutron-induced photon production, and photon interaction
cross sections to perform the many and varied evaluations 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 complete 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




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-section set is generated from an evaluated data set. An
evaluated set of cross sections is produced by analyzing experimentally measured
cross sections and combining the data with the predictions of nuclear model cal-
culations 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.??® These cross sections are sup-
plemented by evaluations from two other sources: the Lawrence Livermore National
Laboratory’s Evaluated Nuclear Data Library (ENDL)* and evaluations from the
Los Alamos Applied Nuclear Science Group T-2. Older evaluations accessible from
other sources have now essentially been phased 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 continuous-energy functions. For use with
discrete ordinates transport codes like ONEDANT® and TWODANTS®, multigroup
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 Sy 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 continuous-energy Monte Carlo, multigroup Monte Carlo,
and Sy 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 interpolation 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% or 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 0.5%. 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



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 NJOY?®
nuclear data processing system. The cross sections from ENDL-85 were processed!?
using the MCPOINT code which is available in the OMEGA1!! code package.

This Handbook contains plots of reactions from the “original” continuous-energy
cross-section set which most faithfully reproduces the intentions 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
first, 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 availability. These sets are
divided among three classes - continuous, discrete-reaction, and multigroup 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 1075 eV for ENDF/B-V evaluations and evaluations from Group T-2. The lower
energy bound for ENDL-85 evaluations is 10~* 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 Qg and
reaction Q g 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

miplem) =~ x (10%p/am?) ()

AOT

where p is the density (g/cm?), A is the atomic weight (g/mole), N4 is Avogardo’s
number (=6.023x102% atm/mole), and o7 is the total cross section in barns. The
TOTAL INELASTIC cross section, o;y,, 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
Oin = Z aMT=l' + UMT=91 (2)

n,n' n,n’
1=51

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. Summary Reactions: The total, elastic, absorption, and total fission reactions;
these reactions are always defined over the entire energy range. 2. Heating Number:
The local or total 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 7, the average number of neutrons per fission, are plotted here.
Total ¥ is labeled MT=452; prompt ¥ is MT=456. In cases where the ¥ could
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be either prompt or total, it is identified by MT=453. 6. Threshold Reactions:
These reactions include total inelastic scattering and all other negative-Q reactions
for which 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,@), (n,2a), (n,2p), (n,
pa), and (n,t2a) reactions. Readers should note that the (n,y) 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-Particle-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
for producing protons, deuterons, tritons, 3He, and a particles.

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 ZA,
where, ZA=1000*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, ZA 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 Z=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.



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 TEX commands 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 contained 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 evaluation 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 least understood 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



neutron heating. For a detailed explanation of this phenomenon, please see Ref. 12
(page 5) and 13 (page 91).

In his description!* of the HEATR module in NJOY, McFarlane pointed out
that the heating number could be calculated in a “forward” way using KERMA!5
factors (Kinetic Energy Released in Material). In the energy density terms used by

NJOY of €V/cm?, the heating rate in a material is,

Z Z nikij(E)¢(E)
i j

interactions reactions

(3)

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

ki;(E) = ZEijt(E)afj(E) 4)
¢

where the sum is over the £ species of charged particles produced, including recoil,
in the interaction j, on the material i, at the incident neutron energy E, producing
the mean energy per collision, E;;;. MCNP needs

> kii(E) X kii(E)
Hi(E) =2 =
B = ® = F® ®)
j
as the heating number. Unfortunately, ENDF/B evaluations do not include the
detailed spectral information needed to calculate E;j.

The alternative approach which is used in NJOY to calculate 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:

kii(E) = (E + Qij — Eijn(E) — Eijy(E))oi;(E) (6)
and the heating number is effectively k;;/oi; where Q;; is the Q-Value (mass differ-
ence) for reaction i on the target j, E.‘j,. is the mean outgoing neutron energy, and

~

E;jy is the mean outgoing gamma energy. Thus,

> kii(E)
Hi(E)=&—— 7
B =5 (7)
J
Equation (7) while theoretically correct is of little practical value, since photon-
production information is not available on a reaction-by-reaction basis. Instead the
kermas are redefined viz:



k%(E) = (E + Qij — Eiju(E))oij(E)
k1(E) = —Eijy(E)oTy(E)

2 k5(E) E’: ki (E)

HIUE) = o8y = oo (E) ®
J

LK (E) + R (E)
local — J

The “total” heating number includes the energies of all photons produced; the
“local” heating number has the photon energies removed. The distinction between
J and j/ is significant. The cross sections for the j’ photon production reactions
are independent of the j neutron reactions. In calculating Hf-""“'(E) one takes the
difference between two large numbers. Extreme care must be taken in the cal-
culation of k{;(E) and kzi,(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!°*!(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 case

H=E+Q-E-T' (9)

where E is the incident neutron energy, Q is the average Q-Value, E' is the average
energy of the secondary neutrons, and I" is the average energy of the outgoing
photons. _

The difference (E+Q)-(E'+I") 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 IV will
result in negative heating numbers. In the past this problem has been particularly
troublesome as illustrated in the work of Soran and Seamon (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

8



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 assimilation 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 defeating 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 Total *He 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
XDATAP?® which generated the Graphic Data (pie-charts and cross section curves),
and to the Fortran Command Language (FCL!") 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
TEX 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

9



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 which 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.
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TABLE 1. List of Elements and Isotopes Contained In This Volume

Material ZAID Material ZAID Material ZAID
H 1001.50C Kr-83 36083.50C Re-187 75187.50C
D 1002.55C IKr-84 36084.50C Pt 78000.35C
T 1003.50C Kr-86 36086.50C Au-197 79197.56C
He-3 2003.50C Y-88 39088.35C Pb 82000.50C
He-4 2004.50C Y-89 39089.50C Bi-209 83209.50C
Li-6 3006.50C Zr 40000.50C Th-231 90231.35C
Li-7 3007.55C Nb-93 41093.50C Th-232 90232.50C
Be-7 4007.35C Mo 42000.50C Th-233 90233.35C
Be-9 4009.50C Rh-103 45103.50C Pa-233 91233.50C
B-10 5010.50C FP-U235 45117.90C U-233 92233.50C
B-11 5011.56C FP-Pu239 46119.90C U-234 92234.50C
C 6000.50C Ag 47000.55C U-235 92235.50C
C-12 6012.50C Ag-107 47107.50C U-236 92236.50C
C-13 6013.35C Ag-109 47109.50C U-237 92237.50C
N-14 7014.50C Cd 48000.50C U-238 92238.50C
N-15 7015.55C Sn 50000.35C U-239 92239.35C
0O-16 8016.50C FP-AVG 50120.35C U-240 92240.35C
F-19 9019.50C Xe 54000.35C Np-235 93235.35C
Na-23 11023.50C Xe-134 54134.35C Np-236 93236.35C
Mg 12000.50C Ba-138 56138.50C Np-237 93237.55C
Al-27 13027.50C Sm-149 62149.50C Np-238 93238.35C
Si 14000.50C Eu 63000.35C Pu-237 94237.35C
P-31 15031.50C Eu-151 63151.55C Pu-238 94238.50C
S-32 16032.50C Eu-152 63152.50C Pu-239 94239.55C
Cl 17000.50C Eu-153 63153.55C Pu-240 94240.50C
Ar 18000.35C Eu-154 63154.50C Pu-241 94241.50C
K 19000.50C Gd 64000.35C Pu-242 94242.50C
Ca 20000.50C Gd-152 64152.50C Pu-243 94243.35C
Ti 22000.50C Gd-154 64154.50C Am-241 95241.50C
\'4 23000.50C Gd-155 64155.50C Am-242 95242.50C
Cr 24000.50C Gd-156 64156.50C Am-243 95243.50C
Mn-55 25055.50C Gd-157 64157.50C Cm-242 96242.50C
Fe 26000.55C Gd-158 64158.50C Cm-243 96243.35C
Co-59 27059.50C Gd-160 64160.50C Cm-244 96244.50C
Ni 28000.50C Ho-165 67165.55C Cm-245 96245.35C
Ni-58 28058.35C Hf 72000.50C Cm-246 96246.35C
Cu 29000.50C Ta-181 73181.50C Cm-247 96247.35C
- Ga 31000.50C \'% 74000.55C Cm-248 96248.35C
As-74 33074.35C W-182 74182.55C Bk-249 97249.35C
As-75 33075.35C W-183 74183.55C Cf-219 98249.35C
Kr-78 36078.50C W-184 74184.55C Cf 250 98250.35C
Kr-80 36080.50C W-186 74186.55C Cf-231 98251.35C

Kr-82 36082.50C Re-185 75185.50C C1-252

252.
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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
Francium
Gadolinium
Gallium
Germanium

Gold

Ac
Al
Am
Sb
Ar
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
Ct
C
Ce
Cs
Cl
Cr
Co
Cu
Cm
Dy
Es
Er
Eu
Fm
F
Fr
Gd
Ga
Ge
Au

89
13
95
51
18
33
85
56
97
4
83
5
35
48
20
98
6
58
55
17
24
27
29
96
66
99
68
63
100
9
87
64
31
32
79

Hafnium Hf
Hahnium Ha
Helium He
Holmium Ho
Hydrogen H
Iodine I
Indium In
Iridium Ir
Iron Fe
Krypton Kr
Kurchatovium Ku
Lanthanum La
Lawrencium Lw
Lead Pb
Lithium Li
Lutetium Lu
Magnesium Mg
Manganese Mn
Mendelevium Md
Mercury Hg
Molybdenum Mo
Neodymium Nd
Neon Ne
Neptunium Np
Nickel Ni
Niobium Nb
Nitrogen N
Nobelium No
Osmium Os
Oxygen 0]
Palladium Pd
Phosphorus P
Platinum Pt
Plutonium Pu
Polonium Po

72
105
2
67
1
53
49
77
26
36
104
57
103
82
3
71
12
25
101
80
42
60
10
93
28
41
7
102
76
8
46
15
78
94
84

Potassium K
Praesodymium Pr
Promethium Pm
Protactinium Pa
Radium Ra
Radon Rn
Rhenium Re
Rhodium Rh
Rubidium Rb
Rutheniun Ru
Samarium Sm
Scandium Sc
Selenium Se
Silicon Si
Silver Ag
Sodium Na
Strontium Sr
Sulfur S
Tantalum Ta
Technetium Te
Tellurium Te
Terbium Tb
Thallium Tl
Thorium Th
Thulium Tm
Tin Sn
Titanium Ti
Tungsten W
Uranium U
Vanadium \"%
Xenon Xe
Ytterbium Yb
Yttrium Y
Zinc Zn
Zirconium Zr

19
59
61
91
88
86
75
45
37
44
62
21
34
14
47
11
38
16
73
43
52
65
81
90
69
50
22
74
92
23
54
70
39
30
40
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TABLE III.

List of Elements According to Atomic Number

Symbol Name Symbol Name Symbol Name

1 H Hydrogen 36 Kr Krypton 71 Lu Lutetium

2 He Helium 37 Rb Rubidium 72 Hf Hafnium

3 Li Lithium 38 Sr Strontium 73 Ta Tantalum

4 Be Beryllium 39 Y Yttrium 4 W Tungsten

5 B Boron 40 Zr Zirconium 75 Re Rhenium

6 C Carbon 41 Nb Niobium 76 Os Osmium

7 N Nitrogen 42 Mo  Molybdenum 77 Ir Iridium

8 O Oxygen 43 Tec Technetium 78 Pt Platium

9 F Fluorine 44 Ru Ruthenium 79 Au Gold

10 Ne Neon 45 Rh Rhodium 80 Hg Mercury

11 Na Sodium 46 Pd Palladium 81 TI Thallium

12 Mg  Magnesium 47 Ag Silver 82 Pb Lead

13 Al Aluminum 48 Cd Cadmium 83 DBi Bismuth

14 Si Silicon 49 In Indium 84 Po Polonium
15 P Phosphorus 50 Sn Tin 85 At Astatine

16 S Sulfur 51 Sb Antimony 86 Rn Radon

17 Cl Chlorine 52 Te Tellurium 87 Fr Francium
18 Ar Argon 53 1 Iodine 88 Ra Radium

19 K Potassium 54 Xe Xenon 89 Ac Actinium
20 Ca Calcium 55 Cs Cesium 90 Th Thorium

21 Sc Scandium 56 Ba Barium 91 Pa Protactinium
22 Ti Titanium 57 La Lanthanum 92 U Uranium

23 V Vanadium 58 Ce Cerium 93 Np Neptunium
24 Cr Chromium 59 Pr Praseodymium 94 Pu Plutonium
25 Mn  Manganese 60 Nd Neodymium 95 Am  Americium
26 Fe Iron 61 Pm  Promethium 96 Cm  Curium

27 Co Cobalt 62 Sm Samarium 97 Bk Berkelium
28 Ni Nickel 63 Eu Europium 98 Cf Californium
29 Cu Copper 64 Gd Gadolinium 99 Es Einsteinium
30 Zn Zinc 65 Tb Terbium 100 Fm Fermium

31 Ga Gallium 66 Dy Dysprosium 101 Md  Mendelevium
32 Ge Germanium 67 Ho Holmium 102 No Nobelium
33 As Arsenic 68 Er Erbium 103 Lr Lawrencium
34 Se Selenium 69 Tm  Thulium 104 Ku Kurchatovium
35 Br Bromine 70 Yb Ytterbium 105 Ha Hahnium
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TABLE IV.
List of Reaction Types or MT’s

MT Microscopic Cross-Section Reaction
1 Total

2 Elastic scattering

4 Total inelastic scattering

16 (n,2n)

17 (n,3n)

18 Total fission

19 (n,f) (first chance fission)

20 (n,n'f) (second chance fission)
21 (n,2nf) (third chance fission)
22 (n,n'a)

24 (n,2na)

25 (n,3na)

28 (n,n'p)

37 (n,4n)

38 (n,3nf) (fourth chance fission)
51 (n,n') to first excited state
52 (n,n') to second excited state
90 (n,n') to 40thexcited state

91 (n,n') to continuum

101 Absorption

102 (n,y) radiative capture

103 (n,p)

104 (n,d)

105 (n,t)

106 (n,*He)

107 (n,a)

108 (n,2a)

111 (n,2p)

112 (n,pa)

203 Total proton production

204 Total deuterium production
205 Total tritium production

206 Total 3He production

207 Total ‘He production

301 Heating data

302 Gamma production

452 Total nubar

456 Prompt nubar
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TABLE V. Evaluations With Negative Heating Numbers

Material

F-19
Mg
Al-27
Si

P-31
Ti

\"%

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

ZAID Element Name Library
9019.50C Fluorine ENDF5P3
12000.50C Magnesium ENDF5U3
13027.50C Aluminum RMCCS
14000.50C Silicon ENDF5P3
15031.50C Phosporus ENDF5U3
22000.50C Titanium ENDF5U2
23000.50C Vanadium ENDF5U2
24000.50C Chromium RMCCS
25055.50C Manganese ENDF5U3
27059.50C Cobalt ENDF5U3
28000.50C Nickel RMCCS
28058.35C Nickel ENDL853
29000.50C Copper RMCCS
41093.50C Niobium ENDF5P3
42000.50C Molybdenum ENDF5U2
50120.35C Average Fission Product ENDLS853
56138.50C Barium RMCCS
63151.55C Europium NEWXS3
64000.35C Gadolinium RMCCSA
67165.55C Holmium NEWXS3
73181.50C Tantalum ENDF5U2
78000.35C Platinum RMCCSA
74183.55C Tungsten RMCCSA
74184.55C Tungsten RMCCSA
79197.56C Gold NEWXS3
82000.50C Lead RMCCS
83209.50C Bismuth ENDF5U2
90232.50C Thorium ENDF5U3
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Deuterium — 2

Data Availability
Continuous Energy
ZAID=1002.55C

NES=285

Discrete Reaction

ZAID=1002.55D

ZAID=1002.55M
ZAID=1002.00M

Reaction MT
elastic 2
(n,2n) b1
(n,2n) b2
(n,2n) 63
(n,2n) 54
(n,3n) 33
(n,2n) 56
(n,2n) b7
(n,2n) b8
(n,2n) b9
(n,2n) 60
(n,2n) 61
(n,2n) 62
(n,2n) 63
(n,2n) 64
(n,2n) 65
(n,2n) 66
(n,2n) 67
(n,2n) 68
(n,2n) 69
(n,2n) 70
(n,2n) 71
(n,2n) 72
(n,2n) 73
(n,2n) 74
(n,2n) 76
(n,2n) 76
(n,2n) 77
(n,2n) 78
(n,2n) 79
(n,2n) 80
(n,2n) 81
(n,2n) 82
(n,y2n) 83
(n,2n) 84
(n,2n) 85
(n,2n) 86
(n,2n) 87
(ny7) 102

Ll o e e e ey e ey e e ey e e e e e ey o X oY Yo Yo BB e Yo Yo To IV Y YV Y ATEN

Isotope

NES=263

Multigroup

30-Group
187=-Group

formatio

Abundance=0.015%
Density=1.7965E-04 gm /cm3

Evaluation Information

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 101! to 20 MeV

Reaction Informatijon

Emin(MeV)

.0000-11
.5644+00
.0146+00
.4649+00
.9161+00
.3654+00
.8166+00
.2658+00
.7161+00
.1663+00
.6166+00
.0668+00
.5170+00
.9673+00
.4175+00
.8678+00
.0318+01
.0768+01
.1218+01
.1669+01
.2119+401
.2669+01
.3019+01
.3470+01
.3920+01
.4370+01
.4820+01
.5271+01
.5721+01
.6171+01
.6621+01
.7072+01
.7522+01
. 7972401
.8422+01
.8873+01
.9323+01
.9773+01
.0000-11

Emaz(MeV)
.0000+01
.0000+01 -2
.0000+01 -2
.0000+01 -2,
-3
-3

NNNNNNNNNNINNNNNNNNNNNNNNNNNNNINNNMDNNNNNDN

.0000+01
.0000+01
.0000+01 -3.
.0000+01 -4,
.0000+01 -4.
.0000+01 -4,
.0000+01 -5.
.0000+01 -5.
.0000+01 -5.
.0000+01 -5.
.0000+01 -86.
.0000+01 -86.
.0000+01 -6.
.0000+01 -7.
.0000+01 -7.
.0000+01 -7,
.0000+01 -8.
.0000+01 -8.
.0000+01 -8.
.0000+01 -8.
.0000+01 -9,
.0000+01 -9.
.0000+401 -9.
.0000+01 -1
.0000+01 -1
.0000+01 -1
.0000+01 -1
.0000+01 -1
.0000+01 -1
.0000+01 -1.
.0000+01 -1
.0000+01 -1
.0000+01 -1
.0000+01 -1
.0000+01 6.

NOTE:(PLEASE SEE APPENDIX B)

Qx (MeV)

.3750+400 -2.
.6750+400 -2,
9750400 -2.
.2750+400 -2
.5750+00 -2,
8750400 -2.
1750+00 -2,
4750+00 -2,
7750400 -2,
0750+00 -2.
3750400 -2.
6750+00 -2,
9750+00 -2.
2750+00 -2.
67560400 -2.
8750400 -2,
1750400 -2.
4750+00 -2,
7750+00 -2,
0750+00 -2,
3750400 -2.
6750+00 -2.
.2250400

ZAID=1002.55C
SOURCE: Group T-2 (MAT=120, File /T2/PGY/H2/LANLH2)

REFERENCE: “Energy—Angle Correlated Emission Spectra 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)

T=300°K
T=300°K

T=300°K
T=300°K

9750+00 -2

2750+00 -2,
6750+00 -2,
.2250+00
.2250+00

8750+00 -2

.0175+01 -2
.0475+01 -2.
.07756401 -2,
.1075+01 -2,
.1376+01 -2.
.16875+01 -2,
.2250+00

1975+01 -2

.2275+01 -2,
.2575+01 -2,
.2875+01 -2,
.3176+01 -2.
2574+00 6.

20

Qr(MeV)

2260+00
2250+00
22560+00

.2250+00

2250+00
2250+00
22560+00
2250400
2250400
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250+00
2250400
22560+00
2250400
2250+00
2250+00
2250400

2250400
2250+00

2250400
2250400
2250400
2250+00
2250400

2250400
2250400
22560+00
2260+00
2574+00

THERMAL
SICTOT = 425 barns
MFP = 437825 cm
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® ®
Lithium — 6
ZAID=3006.50C
SOURCE: ENDF/B-V (MAT=1303, Tape 511)
REFERENCE: “Summary Documentation for éLi,”
by G. M. Hale, L. Stewart, and P. G. Young
contained in ENDF-201

Data Availability

Continuous Energy

ZAID=3006.50C NES=373 T=300°K
ZAID=3006.51C NES=353 T=300°K
Discrete Reaction
ZAID=3006.50D NES=263 T=300°K
Multigroup
ZAID=3006.50M 30-Group T=300°K

Isotope Information
Abundance=7.50%
Density=4.62775E-01 gm/cm?d

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers - Local
Energy Range — 10~11 to 20 MeV

Reaction Information
Reaction MT Enin(MeV) Emaz(MeV) Qx(MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(man)e 24 4.3181+00 2.0000+01 -3.6980+00 -3.6980+00
(nm'c)d,a 51 1.7515+00 2.0000+01 -1.5000+00 -1.4737+00
(nm'c)dia 52 2.3354+00 2.0000+01 -2.0000+00 -1.4737+00
(nn'1)d,a 53 2.5514+00 2.0000+01 -2.1850+00 -1.4737+00
(nm'c)d,a 54 2.9192+00 2.0000+01 -2.5000+00 -1.4737+00
(nm'c)da 65 3.5031+00 2.0000+01 -3.0000+00 -1.4737+00
(nm'c)d.a 56 4.0869+00 2.0000+01 -3.5000+00 -1.4737+00
(nm’3)y BT 4.1693+00 2.0000+01 -3.5620+00 0.0000+00
(nm'c)d,a 58 4.6708+00 2.0000+01 -4.0000+00 -1.4737+00
(nm'c)d.« 59 5.2546+00 2.0000+01 -4.5000+00 —1.4737+00
(nm’c)d,a 60 5.8384+00 2.0000+01 -5.0000+00 -1.4737+00
(nm'c)d,e 61 6.4223+00 2.0000+01 -5.5000+00 -1.4737+00
(nmn’c)d,e 62 7.0061+00 2.0000+01 -6.0000+00 —1.4737+00
(nm'c)d,a 63 7.5900+00 2.0000+01 -6.5000+00 -1.4737+00
(nm'c)d,« 64 8.1738+00 2.0000+01 -7.0000+00 -1.4737+00
(nm'c)da 66 8.757T+00 2.0000+01 -7.5000+00 -1.4737+00
(nn‘c)d,a 66 9.3415+00 2.0000+01 -8.0000+00 -1.4737+00
(nm'c)d,a 67 9.9264+00 2.0000+01 -8.65000+00 —1.4737+00
(nm'c)d.« 68 1.0509+01 2.0000+01 -9.0000+00 —1.4737+00
(nm'c)die 69 1.1093+01 2.0000+01 -9.5000+00 —1.4737+00
(nm'c)d.a TO 1.1677+01 2.0000+01 -1.0000+01 —1.4737+00
(nm'c)dia 71 1.2261+01 2.0000+01 -1.0500+01 -1.4737+00
(nm'c)die T2 1.2845+01 2.0000+01 -1.1000+01 -1.4737+00
(nn'c)d,a 73 1.3428+01 2.0000+01 -1.1500+01 -1.4737+00
(nm'c)d,c 74 1.4012+01 2.0000+01 -1.2000+01 —1.4737+00
(nm’c)d,a 75 1.4596+01 2.0000+01 -1.2500+01 -1.4737+00
(nn'c)d,a 76 1.5180+01 2.0000+01 -1.3000+01 -1.4737+00
(nm’c)die 77 1.5764+01 2.0000+01 -1.3500+01 -1.4737+00
(nm'c)d,a 78 1.6348+01 2.0000+01 -1.4000+01 -1.4737+00
(nn'c)da 79 1.6931+01 2.0000+01 -1.4500+01 -1.4737+00
(nm'c)d,e 80 1.7515+01 2.0000+01 -1.5000+01 -1.4737+00
(nm'c)d,e 81 1.8099+01 2.0000+01 -1.5500+01 -1.4737+00
(ny) 102 1.0000-11 2.0000+01 7.2506+00 7.2506+00 S
(np) 103 3.1846+00 2.0000+01 -2.7273+00 -2.7273+00
(mit) 106 1.0000-11 2.0000+01 4.7838+00 4.7838+00

NOTE:(PLEASE SEE APPENDIX B)
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Lithium — 7
ZAID=3007.55C
SOURCE: Group T-2 (MAT=3007, File /T2/PGY/LI7B/LI7LAS8)
REFERENCE: “New ENDF/B-V Evaluation of n + "Li Reactions,”

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

Data A vailability
Continuous Energy

ZAID=3007.55C NES=328 T=300°K
Discrete Reaction
ZAID=3007.55D NES=263 T=300°K
Multigroup
ZAID=3007.55M 30-Group T=300°K
ZAID=3007.00M 187-Group T=300°K
ot o formatio
Abundance=92.50%
Density=0.53978 gm /cm3
Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~!! to 20 MeV
Reaction Information
Reaction MT Enuin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 8.2020+00 2.0000+01 -7.2505+00 -7.2505+00
(n,2n)x 24 9.9782+00 2.0000+01 -8.7240+00 -8.7240+00
(n,3n)x 25 1.2623+01 2.0000+01 -1.0949+01 -1.0949+01
(n,n’1) b1 5.4627-01 2.0000+01 -4.7761-01 0.0000+00
(nm’)t,a B2 3.1464+00 2.0000+401 -2.7500+00 -2.4667+00
(o)t B3 3.7172+00 2.0000+01 -3.2600+00 -2.4667+00
(nn)t,a 54 4.2891+400 2.0000+01 -3.7500+00 -2.4667+00
(nm')t,a 556 4.8610+00 2.0000+01 -4.2500+00 -2.4667+00
(nyn’)t,aa B6 5.2966+00 2.0000+01 -4.6300+00 -2.4667+00
(nm’)t,« b7 b5.4329400 2.0000+01 -4.7500+00 -2.4667+00
(nm')t,a B8 6.0048+00 2.0000+01 -5.2600+00 -2.4667+00
(nm')t,a B9 6.5767+00 2.0000+01 -5.7600+00 -2.46687+00
(nn')t,a 60 7.1485+00 2.0000+01 -6.2500+00 -2.4687+00
(nn')t,a 61 7.7204+00 2.0000+01 -6.7500+00 -2.4667+00
(nm')t,a 62 8.2923+00 2.0000+01 -7.2600+00 -2.4667+00
(nn’)t,a 63 8.8642+00 2.0000+01 -7.7500+00 -2.4667+00
(o), 64 9.4361+00 2.0000+01 -8.2500+00 -2.4667+00
(nm')t,a 65 1.0008+01 2.0000+01 -8.7500+00 -2.4667+00
(nm')t,a 66 1.0680+01 2.0000+01 -9.2600+00 -2.4667+00
(nn')t,a 67 1.1152+01 2.0000+01 -9.7500+00 -2.4667+00
(nn')t,a 68 1.1724+01 2.0000+01 -1.0250+01 -2.4667+00
(nm')t,a 69 1.2205+01 2.0000+01 -1.07650+01 -2.4667+00
(nn)t,a T0 1.2867+01 2.0000+01 -1.1250+01 -2.4667+00
(nmn)t,a 71 1.3439+01 2.0000401 -1.1750+01 -2.4667+00
(na')t,a T2 1.4011+401 2.0000+01 -1.2260+01 -2.4667+00
(nm)t,a 73 1.4583+01 2.0000+01 -1.2750+01 -2.4667+00
(nn)t,a 74 1.5166+01 2.0000+01 -1.3250+01 -2.4667+00
(nm')t,e 75 1.5727+01 2.0000+01 -1.3750+01 -2.4667+00
(nn)t,a 76 1.6299+01 2.0000+401 -1.4250+01 -2.4667+00
(nn)t,a T7 1.6871+01 2.0000+01 -1.4750+01 -2.4667+00
(nn)t,a 78 1.7442+01 2.0000+401 -1.5250+01 -2.4667+00
(nn)t,a 79 1.8014+01 2.0000+401 -1.5750+01 -2.4667+00
(nm')t,a 80 1.8686+01 2.0000+01 -1.6250+01 -2.4667+00
(nm')t,a 81 1.9168+01 2,0000+01 -1.6750+01 -2.4667+00
(nn')t,a 82 1.,9730+01 2.,0000401 -1.7250+01 -2.4667+00
(n,7) 102 1.0000-11 2.0000+01 2.0327+00 2.0327+00
(n,d) 104 8.8679+00 2.0000+01 -7.75632+00 -7.7532+00

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

D Availabilit
Continuous Energy
ZAID=4009.50C NES=329
ZAID=4009.51C NES=329

Discrete Reaction
ZAID=4009.50D NES=263
Multigroup

ZAID=4009.50M 30-Group
Isotope Information
Abundance=100.0%

Density=1.85 gm/cm®

Evaluation Inf .

Photon-Production Data -

THERMAL
SICTOT = 8.355 barns

T=300°K MFP = 127 om

T=300°K

T=300°K

T=300"K

Yes

Heating Numbers — Local

Energy Range — 10~1! to 20 MeV
action Information

Reaction MT Epin(MeV) Emas(MeV) Qi (MeV)
elastic 2 1.0000-11 2.0000+01

(n,1/2n'1) 6 1.8680+00 2.0000+01 -1.6800+00
(n,1/2n’3) 7 2.7020+00 2.0000+01 -2.4300+00
(n,1/2n’s) 8 7.5166+00 2.0000+01 -6.7600+00
(n,1/2n'4) 9 1.2543+01 2.0000+01 -1.1280+01
(n,2/2n'1) 46 1.8680+00 2.0000+01 -1.6800+00
(n,2/2n'3) 47 2.7020+00 2.0000+01 -2.4300+00
(n,2/2n’s) 48 7.5166+00 2.0000+01 —6.7600+00
(n,2/2n'4) 49 1.2543+01 2.0000+01 -1.1280+01
(ny) 102 1.0000-11 2.0000+01 6.8200+00
(n,p) 103 1.4266+01 2.0000+01 -1.2830+01
(n,d) 104 1.6301+01 2.0000+01 -1.4660+01
(n,t) 106 1.1609+01 2.0000+01 -1.0440+01
(n,a) 107 6.6716-01 2.0000+01 -6.0000-01

Qr(MeV)

-1.6800+00
-2.4300+00
-6.7600+00
-1.1280+01
-1.6800+00
-2.4300+00
-6.7600+00
-1.1280+01

6.8200+00
-1.2830+01
-1.4660+01
-1.0440+01
-6.0000-01

34




Jmm Wl "o " m) WM
-_mr. 2 mm nm R -r.w = 2

-
2=

4009.50C

....\\
Y e " B
e
(v 553 o) soviny drsoost e w P o) e ™ o
LN
“
3l wf,._m Wm.m it _mm g
W S . Wi . alal nm & I 14 .
= » b b
< _
——— * i "
; ] / N
s i A
unm 1] /\.\
o} i o~
v |
) ] y
.? H \\\.\.
3 e
._.r. 7_ 4 e
flﬁ!!& o -!..-f wie  whe e F"cl-"“ woo s l:_u " ] !z“:lg.o«. we s

35




Boron — 10

ZAID=5010.50C
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

Reaction MT Emin(MeV) Emaz(MeV) Qr(MeV)  Qgr(MeV)
elastic 2 1.0000-11 2.0000+01

(nm'1)y B1 7.8923-01 2.0000+01 -7.1700-01 0.0000+00

(nn'2)y 52 1.9163+00 2.0000+01 -1.7400+00 0.0000+00

(nn'3)y 53 2.3710+00 2.0000+01 -2.1540+00 0.0000+00

(nn'4)y b4 3.9461+00 2.0000+01 -3.5850+00 0.0000+00

(nn')a BB 5.2549+00 2.0000+01 -4.7740+00 -4 .4600+00

(nn')a 56 5.6292+00 2.0000+01 -5.1140+00 -4 .4600+00

(nn'T)y BT 5.6864+00 2.0000+01 -5.1660+00 0.0000+00

(nn')a B8 5.7051+00 2.0000+01 -5.1830+00 -4 .4600+00

(nn)a 59 6.5197+00 2.0000+01 -5.9230+00 -4.4600+00

(nn')a 60 6.6363+00 2.0000+01 -6.0290+00 -4 .4600+00

(nn)a 61 6.7508+00 2.0000+01 -6.1330+00 —-4.4600+00

(nin')d,2« 62 7.1548+00 2.0000+01 -6.5000+00 -5.9340+00

(nn')a 83 7.7052+00 2.0000+01 -7.0000+00 -4 .4600+00

(nn')d,2« 64 8.2555+00 2.0000+01 -7.5000+00 -5.9340+00

(nn')p 65 8.8069+00 2.0000+01 -8.0000+00 -6 .5850+00

(nm’)a 66 9.3563+00 2.0000+01 -8.5000+00 —4 .4600+00

(nn)a 67 9.9066+00 2.0000+01 -9.0000+00 -4 .4600+00

(nn')d,za 68 1.0457+01 2.0000+01 -9.5000+00 -5.9340+00

(nn')a’ 69 1.1007+01 2.0000+01 -1.0000+01 -4.4600+00 E= 1400 MoV
(nin')d,2a 7O 1.1568+01 2.0000+01 -1.0500+01 -5.9340+00 SICTOT = 145 barns
(nn)di2a 71 1.2108+01 2.0000+01 -1.1000+01 -5.9340+00 UFP = 629 om

(nn)a T2 1.2659+01 2.0000+01 -1.1500+01 -4.4600+00

(nn')d,2a 73 1.3209+01 2.0000+01 -1.2000+01 -5.9340+00

(nn')d,2a T4 1.3769+01 2.0000+01 -1.2500+01 -5.9340+00

(nm’)a’ 75 1.4310+01 2.0000+01 -1.3000+01 -4 .4600+00

(nm')d,2« 76 1.4860+01 2.0000+01 -1.3500+01 -5.9340+00

(nin)diza 77 1.5410401 2.0000+01 -1.2000+01 -5.9340+00 v e
(nn’)p 78 1.5961+01 2.0000+01 -1.4500+01 -6.5850+00 P i
(nm)d,za 79 1.6511+01 2.0000+01 -1.5000+01 -5.9340+00

(nn')diza 80 1.7061401 2.0000+01 -1.5500+01 -5.9340+00

(nn")diza 81 1.7612+01 2.0000+01 -1.6000+01 -5.9340+00 o
(nn')a 82 1.8162+401 2.0000+01 -1.6500+01 -4 .4600+00 g
(nn"d,2« 83 1.8713+01 2.0000+01 -1.7000+01 -5.9340+00 -
(nn')diza 84 1.9263+01 2.0000+01 -1.7500+01 -5.9340+00

(nm')a 85 1.9813+01 2.0000+01 -1.8000+01 -4.4600+00 w LB
(ny) 102 1.0000-11 2.0000+01 1.1456+01 1.1456+01

(np) 103 1.0000-11 2.0000+01 2.2670-01 2.2670-01 ]
(md)  10a4 4.8003+00 2.0000+01 -4.3610+00 -4.3610+00

(ma) 107 1.0000-11 2.0000+01 2.7900+00 2.7900+00 oy
(mtza) 113 1.0000-11 2:0000+01 3.2400-01 3.2400-01

THERMAL
Data Availability SIGTOT = 384522 barns
MFP = 000 cm

Continuous Energy

ZAID=5010.50C NES=514 T=300°K

ZAID=5010.51C NES=512 T=300°K

ZAID=5010.53C NES=700 T=600°K
Discrete Reaction

ZAID=5010.50D NES=263 T=300°K

Multigroup

ZAID=5010.50M 30-Group T=300°K

Isoto; formatio

Abundance=19.800%
Density=2.16746 gm/cm?®

Evaluation Information
Photon-Production Data = Yes

Heating Numbers — Local
Energy Range — 10~1! to 20 MeV

Reaction Information

NOTE:(PLEASE SEE APPENDIX B)
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Boron — 11

ZAID=5011.56C
SOURCE: Group T-2 (MAT=5011, File /T2/PGY/EVAL/LAS/B11LA2)
REFERENCE: “ENDF/B-VI Data Evaluations at Los Alamos National Laboratory for Fusion Applications,”
by P. G. Young and D. A. Rutherford
Los Alamos National Laboratory report LA-UR-87-1588 (May 1987)

Data Availabilit
Continuous Energy
ZAID=5011,56C NES=1762
Discrete Reaction
ZAID=5011.56D NES=263
Multigroup
30-Group

T=300°K
T=300°K

ZAID=5011.56M T=300°K

Isotope Information
Abundance=80.20%

Density=2.38314 gm/cm?
Evaluation Inf t
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10~ to 20 MeV

Reaction Iaf .
Reaction MT Epmin(MeV) Emas(MeV) Qx(MeV)  Qgr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,3n) 16 1.2504+01 2.0000+01 -1.1454+01 -1.1454+01
(nn')a 22 9.4575+00 2.0000+01 -8.6637+00 -8.6637+00
(nn')p 28 1.2267+01 2.0000+01 -1.1228+01 -1.1228+01
(nn'1) b1 2.3194+00 2.0000+01 -2.1247+00 0.0000+00
(nn'3) 52 4.8521+00 2.0000+01 -4.4449+00 0.0000+00
(nn's) 563 5.4803+00 2.0000+01 -5.0203+00 0.0000+00
(nn'4) B4 7.3607+00 2.0000+01 -6.7429+00 O.0000+00
(nn's) 65 7.4141+00 2.0000+01 -6.7918+00 0.0000+00
(nn's) 56 7.9530+00 2.0000+01 -7.2855+00 0.0000+00
(nn'r) BT 8.7088+00 2.0000+01 -7.9778+00 0.0000+00
(nn's) 58 9.3446+00 2.0000+01 -8.5603+00 0.0000+00
(nm's) 69 9.7375+00 2.0000+01 -8.9202+00 0.0000+00
(nn’10) 60 1.0027+01 2.0000+01 -9.1850+00 0.0000+00
(n,7) 102 1.0000-11 2.0000+01 3.3699+00 3.3699+00
(mp) 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 -9.5582+00
(ma) 107 7.2385+00 2.0000+01 -6.6309+00 -6 .6309+00
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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

Data Availability

Continuous Energy

ZAID=6000.50C NES=875 T=300°K
ZAID=6000.51C NES=876 =300°K
Discrete Reaction
ZAID=6000.50D NES=263 T=300°K
Multigroup
ZAID=6000.50M 30-Group T=300°K

Isotope Information
Abundance=Natural

Density=2.25 gm/cm?

Photon-Production Data - Yes
Heating Numbers - Local
Energy Range — 10~11 to 20 MeV

Reaction MT Epin(MeV) Emar(MeV) Qi (MeV) Qr(MeV)
elastic . - . +
2 1.0000-11 2.0000+01

(nm'1) 61 4.8121+00 2.0000+01 -4.4390+00 0.0000+00
(n,m’)8a 52 8.2963+00 2.0000+01 -7.6630+00 -7.2750+00
(n,m’)sa 53 1.0448+01 2.0000+01 -9.6380+00 -7.2750+00
(nm’)sac 54 1.1166+01 2.0000+01 -1.0300+01 -7.2750+00
(n,n')3a 55 1.1751401 2.0000+01 -1.0840+01 -7.27560+00
(nmn’)3« 56 1.2196+01 2.0000+01 -1.1250+01 -7.2750+00
(nmn')3a 57 1.2738+01 2.0000+01 -1.1750+01 -7.2760+00
(nn')3« 58 1.3280+01 2.0000+01 -1.2250+01 -7.2750+00
(nm')sa 59 1.3822+01 2,0000+01 -1.2760+01 -7.2750+00
(n,n’)3a 60 1.4364+01 2.0000+01 -1.3260+01 -7.2750+00
(nm’)3a« 61 1.4906+01 2.0000+01 -1.37560+01 -7.2750+00
(n,m’)3a« 62 1.5448+01 2.0000+01 -1.4260+01 -7.2750+00
(nn')3a« 63 1.5990+01 2.0000+01 -1.4760+01 -7.27560+00
(nm')3a 64 1.6532+01 2.0000+01 -1.5260+01 -7.2760+00
(nn’)3a 656 1.7074+01 2.0000+01 -1.56750+01 -7.2760+00
(nm')3c 66 1.7616+01 2.0000+01 -1.6260+01 -7.2750+00
(nm')3a 67 1.8158+01 2.0000+01 -1.6750+01 -7.2750+00
(nm')3a« 68 1.8700+01 2.0000+01 -1.7260+01 -7.2750+00
(nm')sa 91 7.8865+00 2.0000+01 -7.2750+00 -7.2750+00
(nyy) 102 1.0000-11 2.0000+01 4.9470+00 4.9470+00
(n,p) 103 1.4500+01 2.0000+01 -1.26588+01 -1.2588+01
(n,d) 104 1.5250+01 2.0000+01 -1.3733+01 -1.3733+01
(n,a) 107 6.1737+00 2.0000+01 -5.6950+00 -5.6950+00

NOTE:(PLEASE SEE APPENDIX B)
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Carbon — 12

ZAID=6012.50C
SOURCE: ENDF/B-V (MAT=1306, Tape 511)
REFERENCE: Same as for natural carbon

COMMENT: The data for 2C are identical to the data for natural carbon.

Data Availabili

Continuous Energy
ZAID=6012.50C

NES=875

Discrete Reaction
ZAID=6012.50D

ZAID=6012.50M

NES=263

Multigroup

30-Group

Isotope Information
Abundance=98.90%
Density=2.24794 gm/cm?

t

T=300°K
T=300°K
T=300°K

Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10~11 to 20 MeV

Reaction Information

THERMAL
SIGTOT = 4.95 barns
MFP =179 cm

Reaction MT Epjn(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(nm'1) b1 4.8121+00 2,0000+01 -4.4390+00 0.0000+00 E =100 MV
(n,n')3a 52 8.2063+00 2.0000+01 -7.6530+00 -7.2750+00 SIGTOT = 258 barns
(n,n')3a« 53 1.0448+01 2.0000+01 -9,.6380+00 -7.2750+00
(nn')3a 54 1.1166+01 2.0000+01 -1.0300+01 -7.2750+00
(nn')3a 55 1.1761+401 2.0000+01 -1.0840+01 -7.2750+00
(nn’)sa 56 1.2196+01 2.0000+01 -1,1250+01 -7.2750+00
(nn’)8a 57 1.2738+01 2,0000+01 -1.1750+01 -7.2750+00
(nn’)sa 58 1.3280+01 2,0000+01 -1.2250+01 -7.2750+00
(n,n’)sa 59 1.3822+01 2.0000+01 -1.2750+01 -7.2750+00
(n,n')3a 60 1.4364+01 2.0000+01 -1,3260+01 -7.2750+00
(n,n')3« 61 1.4906+01 2.0000+01 -1.3750+01 -7.2760+00
(nn')3a 62 1.5448+01 2.0000+01 -1.4250+01 -7.2750+00
(nn')sa 63 1.5990+01 2.0000+01 -1.4750+01 -7.2750+00
(nn)3a 64 1.6532+01 2.0000+01 -1.52560+01 -7.2750+00
(n,n')8a 65 1.7074+01 2.0000+01 -1.6750+01 -7.2750+00
(nn')3c 66 1.7616+01 2.0000+01 -1.6260+01 -7.2750+00
(n,n’)3a 67 1.8168+01 2.0000+01 -1.6750+01 -7.2750+00
(n,n')3a 68 1.8700+01 2.0000+01 -1.7250+01 -7.2750+00
(nn’)3a 91 7.8865+00 2.0000+01 -7.2750+00 -7.2750+00
(n,7) 102 1.0000-11 2.0000+01 4.9470+00 4.9470+00
(nyp) 103 1.4500+01 2.0000+01 -1.,2588+01 -1.2588+01
(n,d) 104 1.5250+01 2.0000+01 -1.3733+01 -1.3733+01
(n,«) 107 6.1737+00 2.0000+01 -5.69560+00 -5.6950+00

NOTE:(PLEASE SEE APPENDIX B)
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Carbon — 13

ZAID=6013.35C
SOURCE: ENDL-85 (ZA=6013 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabili

Continuous Energy
ZAID=6013.35C NES=395 T=0°K

sotope In tio!
Abundance=1.10%
Density=2.4359 gm /cm?

Evaluation Information
Photon-Production Data - Yes

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

Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-10 2.0000+01

(nm'1) 61 3.3275+00 2.0000+01 -3.0880+00 0.0000+00

(n:n'2) 52 3.9698+00 2.0000+01 -3.6840+00 0.0000+00

(n,n'3) 53 4.1530+00 2.0000+01 -3.8540+00 0.0000+00

(n,¢) 106 1.3386+01 2.0000+01 -1.2423+01 -1.2423+01 £ = 100 MoV
(n,a) 107 4.13356+01 2.0000+01 -3.8359+00 -3.8359+00

(n,3n) 16 5.3297+00 2.0000+01 -4.9460+00 -4.9460+00

(n,7) 102 1.0000-10 2.0000+01 8.1770+00 8.1770+00

E = 1400 MV
SICTOT = 145 barns
MFP = 810 cm
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®
Nitrogen — 14
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=300°K
ZAID=7014.51C NES=1195 T=300°K
Discrete Reaction
ZAID=7014.50D NES=263 T=300°K
Multigroup
ZAID=7014.50M 30-Group T=300°K
ZAID=7014.00M 187-Group  T=300°K

Isotope Information
Abundance=99.63%

Density=1.25028E-03 gm/cm3

valuatio] f ti
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~11 to 20 MeV

THERMAL
SIGTOT = 1222 barns
MFP = 152168 cm

Reaction Information £= 100 My
SICTOT = 2.89 barns

Reaction MT Emin(MeV) Emar(MeV) Qr(MeV)  Qgr(MeV) MFP = 7796.80 cm

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 1.1313+01 2.0000+01 -1.0563+01 -1.0553+01

(mn'1) 51 2.4796+00 2.0000+01 -2.3130+00 0.0000+00

(nn'a) 52 4.2400+00 2.0000+01 -3.9551+00 0.0000+00

(nn’s) B3 5.2670+00 2.0000+01 -4.9130+00 0.0000+00

(nn'e) 54 b5.4740+00 2.0000+01 -5.1060+400 0.0000+00

(nm’s) 55 6.1010+00 2.0000+01 -5.6910+00 0.0000+00

(nn’é) 56 6.2600+00 2.0000+01 -5.8340+00 0.0000+00

(nn'7) BT 6.6444+00 2.0000+01 -6.1980+00 0.0000+00

(nn’'8) 58 6.9082+00 2.0000+01 -6.4440+00 0.0000+00

(nn’'9) 59 7.5342+00 2.0000+01 -7.0280+00 0.0000+00

(nn’)p 60 8.5400+00 2.0000+01 -7.9660+00 -7.5600+00

(mn')p 61 8.6420+00 2.0000+01 -8.0610+00 -7.5600+00

(nn’12) 62 9.1006+00 2.0000+01 -8.4890+00 0.0000+00

(nn')p. 63 9.3803+00 2.0000+01 -8.7600+00 -7.5600+00

(mn')p 64 9.9163+00 2.0000+01 -9.2500+00 -7.6600+00

(mn')p 65 1.0452+01 2.0000+01 -9.7500+00 -7.6500+00

(nn')p 66 1.0988+01 2.0000+01 -1.02560+01 -7.6600+00

(mn')p 67 1.1524+01 2.0000+01 -1.0750+01 -7.6600+00

(nn')p 68 1.2060+01 2.0000+01 -1.1260+01 -7.5600+00 E= 1400 MoV

(nn)p 69 1.2596+01 2.0000+01 -1.17650+01 -7.6600+00 SIGTOT = 157 barns

(nn)p 7O 1.3132+01 2.0000+01 -1.2260+01 -7.6600+00 MFP = 1185185 om

(nn)p 71 1.3668+01 2.0000+01 -1.27650+01 -7.6500+00

(nn)p T2 1.4205+01 2.0000+01 -1.3250+01 -7.5500+00

(nn)p 73 1.4741+01 2.0000+01 -1.3750+01 -7.5500+00

(nn)p T4 1.5277+01 2.0000+01 -1.4250+01 -7.5500+00

(nn)e 75 1.5812+01 2.0000+01 -1.4760+01 -1.1613+01

(nn)p 76 1.6349+01 2.0000+01 -1.5260+01 -7.5500+00

(nn)p 77 1.6885+01 2.0000+01 -1.5750+01 -7.5500+00

(nn)p 78 1.7421+401 2.0000+01 -1.6250+01 -7.5500+00

(nn)p 79 1.7957+01 2.0000+01 -1.6750+01 -7.5500+00

(nn)a 80 1.8493+01 2.0000+01 -1.7260+01 -1.1613+01

(nn)p 81 1.9029+01 2.0000+01 -1.7750+01 -7.5500+00

(nn)p 82 1.9665+01 2.0000+01 -1.8250+01 -7.5500+00

(ny7) 102 1.0000-11 2.0000+01 1.0835+01 1.0835+01

(n,p) 103 1.0000-11 2.0000+01 6.2640-01 6.2640-01

(n,d) 104 5.7090+00 2.0000+01 -5.32560+00 -5.3260+00

(n.t) 105 4.3042+00 2.0000+01 -4.0160+00 -4.0160+00

(nya) 107 1.6863-01 2.0000+01 -1.6730-01 -1.5730-01

(n2a) 108 9.4575+00 2.0000+01 -8.8220+00 -8.8220+00

NOTE:(PLEASE SEE APPENDIX B)
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Nitrog 15
ZAID=7015.55C
SOURCE: Group T-2 (MAT=9993, File /T2/PGYC/EVAL/LAS/N15V5R1)
REFERENCE: “!*N + n Evaluation,”

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

Data Availabilit
Continuous Energy

ZAID="7015.55C NES=744 T=300°K
Discrete Reaction
ZAID=7015.55D NES=263 T=300°K
Multigroup
ZAID=7015.55M 30-Group T=300°K
Isotope Information

Abundance=0.37%
Density=1.3393E-03 gm /cm?
Evaluation Information
Photon-Production Data - Yes
Heating Numbers - Local
Energy Range — 10~11 to0 20 MeV

Reaction Inf .
Reaction MT Epin(MeV) Emas(MeV) Qx(MeV)  Qgr(MeV) E =100 Me¥
elastic 2 1.0000-11 2.0000+01 P oty barms
(n,2n) 16 1.1561+01 2.0000+01 -1.0833+01 -1.0833+01

(nn)e 22 1.1730+01 2.0000+01 -1.0991+01 -1.0991+01

(nn’)p 28 1,0893+01 2.0000+01 -1.0207+01 -1.0207+01

(nn'1) 51 5.6245+00 2.0000+01 -5.2701+00 0.0000+00

(nn'3) 52 5.6561+00 2.0000+01 -5.2988+00 0.0000+00

(nm’s) B3 6.7492+00 2.0000+01 -6.3239+00 0.0000+00

(nn'4) 54 7.6362+00 2.0000+01 -7.1551+00 0.0000+00

(nn’s) 55 7.7921+00 2.0000+01 -7.3011+00 0.0000+00

(nn'é) 56 8.0769+00 2.0000+01 -7.5671+00 0.0000+00

(nn'7) BT 8.8718+00 2.0000+01 -8.3128+00 0.0000+00

(nn'c) 91 8.8718+00 2.0000+01 -8.3128+00 -8.3128+00

(n,7) 102 1.0000-11 2.0000+01 2.4900+00 2.4900+00

(n,p) 103 9.5938+00 2.0000+01 -8.9893+00 -8.9893+00

(n,d) 104 8.5196+00 2.0000+01 -7.9828+00 -7.9828+00

(n,¢) 1056 1.0568+01 2.0000+01 -9.9020+00 -9.9020+00

(n,a) 107 8.1340+00 2.0000+01 -7.6215+00 -7.6215+00
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Oxygen — 16

ZAID=8016.50C
SOURCE: ENDF/B-V (MAT=1276, Tape 505)
REFERENCE: “Summary Documentation for 160,"
by P. G. Young, D. G. Foster, Jr., and G. M. Hale
contained in ENDF-201

at ailabilit

Continuous Energy
ZAID=8016.50C NES=1391 T=300°K
ZAID=8016.51C NES=1390 T=300°K
ZAID=8016.53C NES=1398 T=600°K
ZAID=8016.54C NES=1402 T=900°K

Discrete Reaction
ZAID=8016.50D NES=263 T=300°K

Multigroup

ZAID=8016.50M 30-Group T=300°K

Isotope Information,
Abundance=99.762%
Density=1.429E-03 gm/cem®

Evaluation Information
Photon-Production Data = Yes
Heating Numbers — Local
Energy Range — 10=!! to 20 MeV

Reaction Information

Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(nm’1) 51 6.4340+00 2.0000+01 -6.0520+00 0.0000+00
(n,n'2) 52 6.5180+00 2.0000+01 -6.1310+00 0.0000+00
(nn’s) B3 7.3532+400 2.0000+01 -6.9170+00 0.0000+00
(n,n’4) B4 7.5680+00 2.0000+01 -7.1190+00 0.0000+00
(n,n’s) 55 9.43165+00 2.0000+01 -8.8720+00 0.0000+00
(nn')a 56 1.0202+01 2.0000+01 -9.5970+00 -7.1610+00
(nn’')a BT 1.0468+01 2.0000+01 -9.8470+00 -7.1610+00
(nn')a 58 1.1007+01 2.0000+01 -1.03564+01 -7.1610+00
(n,n'9) 59 1.1643+01 2.0000+01 -1.0962+01 0.0000+00
(n,n’10) 60 1.1779+01 2.0000+01 -1.1080+01 0.0000+00
(nmn)a 61 1.1796+01 2.0000+01 -1.1096+01 -7.1610+00
(nn')e 62 1.1970+01 2.0000+01 -1.1260+01 -7.1610+00
(nn)a 63 1.2161+01 2.0000+01 -1.1440+01 -7.1610+00
(nn)e 64 1.2248+01 2.0000+01 -1.1521+01 -7.1610+00
(nn’)a 65 1.2363+01 2.0000+01 -1.1630+01 -7.1610+00
(nn')a 66 1.2813+01 2.0000+01 -1.20563+01 -7.1610+00
(nn)p 67 1.3227+01 2.0000+01 -1.2442+01 -1.2126+01
(n,n')a 68 1.3318+01 2.0000+01 -1.2528+01 -7.1610+00
(npn)a 69 1.3602+01 2.0000+01 -1.2795+01 -7.1610+00
(nn)a 70 1.3785+01 2.0000+01 -1.2967+01 -7.1610+00
(an’)p 71 1.3979+01 2.0000+01 -1.3160+401 -1.2126+01
(nn')a 72 1.4208+01 2.0000+01 -1.3450+01 -7.1610+00
(nn')a 73 1.4617+01 2.0000+01 -1.3750+01 -7.1610+00 E = 1400 MoV
(nn')p 74 1.4936+01 2.0000+01 -1.4060+01 -1.2126+01 SICTOT = 152 barns
(nn')a 75 1.5265+01 2.0000+01 -1.4350+01 -7.1610+00 MFP = 1147893 cm
(nn’)p 76 1.5674+01 2.0000+01 -1.4660+01 -1.2126+01
(nn')a 77 1.5893+01 2.0000+01 -1,4960+01 -7.1610+00
(n,n')a 78 1.6212+01 2.0000+01 -1.5260+01 -7.1610+00
(nn')p 79 1.6531+01 2.0000+01 -1.5560+01 -1,2126+01
(n,n’)a 80 1.6850+01 2.0000+01 -1.5850+01 -7.1610+00
(nn')p 81 1.7168+01 2.0000+01 -1.6160+01 -1.2126+01
(nn)a 82 1.7487+01 2.0000+01 -1.6450+01 -7.1610+00
(nn)e 83 1.7806+01 2.0000+01 -1.67650+01 -7.1610+00
(nn’)p 84 1.8126+01 2.0000+01 -1.7050+01 -1.2126+01
(nn)a 85 1.8444+01 2.0000+01 -1.7350+01 -7.1610+00
(nn’)p 86 1.8763+01 2.0000+01 -1.7650+01 -1.2126+01
(nn')a 87 1.9082+01 2.0000+01 -1.7950+01 -7.1610+00
(nn’)p 88 1.9401+401 2.0000+01 -1.8260+01 -1.2126+01
(nn)e 89 1.9720401 2.0000+01 -1.8560+01 -7.1610+00
(n,7) 102 1.0000-11 2.0000+01 4.1430+00 4.1430+00
(n,p) 103 1.0247+01 2.0000+01 -9.6390+00 -9.6390+00
(n,d) 104 1.0526+01 2.0000+01 -9.9010+00 -9.9010+00
(n,a) 107 2.3535+00 2.0000+01 -2,2139+00 -2.2139+00

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

Data_Availabilit

Continuous Energy

ZAID=9019.50C NES=1569 T=300°K
ZAID=9019.51C NES=1541 T=300°K
Discrete Reaction
ZAID=9019.50D NES=263 T=300°K
ZAID=9019.51D NES=263 T=300°K
Multigroup
ZAID=9019.50M 30-Group T=300°K

otope Information

Abundance=100.00%
Density=1.690E-03 gm /cm?

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~1! to 20 MeV

Reaction Information
Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 1.0985+01 2.0000+01 -1.0431+01 -1.0431+01
(nn)a 22 5.1370+00 2.0000+01 -4.0129+00 -4.0129+00
(nn')p 28 8.4174+00 2.0000+01 -7.9930+00 -7.9930+00
(n,n’'1) 51 1.1584-01 2.0000+01 -1.1000-01 0.0000+00
(nm'z) 52 2.0746-01 2.0000+01 -1.9700-01 0.0000+00
(nn’s) B3 1.4922+400 2.0000+01 -1.3460+00 0.0000+00
(nn’e) 54 1.5354+00 2.0000+01 -1,4580+00 0.0000+00
(nn’s) 55 1.6365+00 2,0000+01 -1.5540+00 0.0000+00
(nin’'6) 56 2.9276+00 2.0000+01 -2.7800+00 0.0000+00
(nn’7) 67 4.1144+400 2.0000+01 -3.9070+00 0.0000+00
(nn’s) 58 4.2103+00 2.0000+01 -3.9980+00 0.0000+00
(nn's) B9 4.2461+00 2.0000+01 -4,0320+00 0.0000+00
(nn’10) 60 4.6104+00 2.0000+01 -4.3780+00 0.0000+00
(nn’11) 61 4.7968+00 2.0000+01 -4.5550+00 0.0000+00
(nn’12) 62 4.7989+00 2.0000+01 -4.5570+00 0.0000+00
(nn’13) 63 4.8948+00 2.0000+01 -4.6480+00 0.0000+00 E= 1400 ¥
(n,n'14) 64 4.9316+00 2.0000+01 -4.6830+00 0.0000+00 R =l 28 farns
(nn’15) 66 6.3771+00 2.0000+01 -5.1060+00 0.0000+00 .
(nn’'16) 66 5.6235+00 2.0000+01 -5.3400+00 0.0000+00
(nn’17) 67 5.7162+00 2.0000+01 ~5.4280+00 0.0000+00
(nn’18) 68 5.7641+00 2.0000+01 -5.4640+00 0.0000+00
(n,n'19) 69 5.7910+00 2.0000+01 -5.4990+00 0.0000+00
(n,n'20) 70 5.8341+00 2.0000+01 -5.5400+00 0.0000+00
(n,n'21) 71 5.9289+00 2.0000+01 -5.6300+00 0.0000+00
(mn'c)’ 91 6.2685+00 2.0000+01 -5.9430+00 -5.9430+00
(ny) 102 1.0000-11 2.0000+01 6.6013+00 6.6013+00
(n.,p) 103 4.2503+00 2.0000+01 -4.0360+00 —4.0360+00
(n,d) 104 6.0742+00 2,0000+01 -5.7680+00 -5.7680+00
(n,t) 105 7.9582+00 2.0000+01 -7.5570+00 -7.5570+00
(m0) 107 1.6039+00 2.0000+01 -1.5230+00 -1.6230+00
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Sodium — 23

ZAID=11023.50C
SOURCE: ENDF/B-V (MAT=1311, Tape 506)
REFERENCE: “Summary Documentation Sodium Evaluation ENDF/B-V MAT 1311,”
by D. C. Larson, contained in ENDF-201

Data Availabili

Continuous Energy

THERMAL
SIGTOT = 3.52 barns
MFP = 10.03 cm

ZAID=11023,50C NES=2703 T=300°K
ZAID=11023.,51C NES=2228 T=300°K
Discrete Reaction
ZAID=11023.50D NES=263 T=300°K
ZAID=11023.51D NES=263 T=300°K
Multigroup
ZAID=11023.50M 30-Group T=300°K

Isotope Information
Abundance=100.00%

Density=0.97 gm /cm?3

Evaluation Information
Photon-Production Data - Yes
Heating Numbers — Local

Energy Range — 10~11 to 20 MeV

E =100 M¥
SIGTOT » 3.17 barns

Reaction Information MFP = 1241 om

Reaction MT Empin(MeV) Emaz(MeV) Qg (MeV) QRr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 1.20569+01 2.0000+01 -1.2414+01 -1.2414+01

(n,n’1) 61 4.5931-01 2.0000+01 -4.4000-01 0.0000+00

(n,n’2) b2 2.1692+00 2.0000+01 -2.0780+00 0.0000+00

(n,n’s) b3 2.4980+00 2.0000+01 -2.3930+00 0.0000+00

(n,n’'4) b4 2.7668+00 2.0000+01 -2.6400+00 0.0000+00

(n,n’s) 65 2.8237+00 2.0000+01 -2.7060+00 0.0000+00

(n,n’e) 66 3.1139+00 2.0000+01 -2.9830+00 0.0000+00

(nm’'7) 67 3.8415+00 2.0000+01 -3.6800+00 0.0000+00

(n,n’8) 68 4.0602+00 2.0000+01 -3.8800+00 0.0000+00

(n,n’9) 69 4.6244+00 2.0000+01 -4.4300+00 0.0000+00

(n,m’10) 60 4.9793+00 2.0000+01 -4.7700+00 0.0000+00

(n,n’11) 61 5.6160+00 2.0000+01 -5.3800+00 0.0000+00

(n,n‘12) 62 b5.7726+00 2.0000+01 -5.56300+00 0.0000+00

(n,n13) 63 6.0127+00 2.0000+01 -5.7600+00 0.00004+00

(n,n’14) 64 6.2163+00 2.0000+01 -5.95560+00 0.00004+00

(n,n’15) 65 6.3452+00 2.0000+01 -6.0785+00 0.0000+00

(n,n’16) 66 6.5461+00 2.0000+01 -6.2700+00 0.00004+00 E = 1400 MoV

(n,n’17) 67 7.4220+00 2.0000+01 -7.1100+00 0.0000+00 SIGTOT = 172 barns

(n,n’18) 68 8.1318+00 2.0000+01 -7.7900+00 0.00004+00 MFP = 22.94 om

(nn’c) 91 6.1000+00 2.0000+01 -5.8436+00 -5.8436+00

(nyy) 102 1.0000-11 2.0000+01 6.9615+00 6.9615+00

(n,p) 103 3.7548+00 2.0000+01 -3.6970+00 -3.5970+00

(n,a) 107 4.0356+00 2.0000+01 -3.8660+00 -3.8660+00
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Magnesium

SOURCE: ENDF/B-V (MAT=1312, Tape 506)

ZAID=12000.50C

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

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

Data Availability
Continuous Energy

ZAID=12000.50C
ZAID=12000.51C

NES=2430
NES=1928

Discrete Reaction

ZAID=12000.50D
ZAID=12000.51D

ZAID=12000.50M

NES=263
NES=263

Multigroup

30-Group
rmati

Abundance=Natural
Density=1.74 gm/em®

ti

T=300°K
T=300°K

T=300°K
T=300°K

T=300°K

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 107! to 20 MeV

Reaction Information

Reaction MT Epin(MeV) Emaz(MeV) Qg(MeV)  Qgp(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 7.6200+00 2.0000+01 -7.3160+00 -7.3160+00
(nm)e 22 1.1800+01 2.0000+01 -9.3130+00 -9.3130+00
(nm’)p 28 1.26560+01 2.0000+01 -1.1695+01 -1.1695+01
(nm’1) 51 6.0900-01 2.0000+01 -5.8400-01 0.0000+00
(nn'2) B2 1.0165+00 2.0000+01 -9.7600-01 0.0000+00
(nn’s) B3 1.4270+00 2.0000+01 -1.3700+00 0.0000+00
(nn'4) 54 1.6779+00 2.0000+01 -1.6110+00 0.0000+00
(nn’s) 55 1.8830+00 2.0000+01 -1.8080+00 0.0000+00
(nn'eé) 56 2.0434+00 2.0000+01 -1.9620+00 0.0000+00
(nm’7) BT 2.7400+00 2.0000+01 -2.5650+00 0.0000+00
(nm’s) B8 2.8495+00 2.0000+01 -2.7360+00 0.0000+00
(nm's) 69 2.9193+00 2.0000+01 -2.8030+00 0.0000+00
(nn'10) 60 3.0620+00 2.0000+01 -2.9400+00 0.0000+00
(nn'11) 61 3.5440+00 2.0000+01 -3.3990+00 0.0000+00
(n,n’'12) 62 3.5494+00 2.0000+01 -3.4080+00 0.0000+00
(nn'13) 63 3.7348+00 2.0000+01 -3.5860+00 0.0000+00
(nm'14) 64 4.0650+00 2.0000+01 -3.8030+00 0.0000+00
(nn’18) 65 4.1066+00 2.0000+01 -3.9420+00 0.0000+00
(nn’'16) 66 4.1337+00 2.0000+01 -3.9690+00 0.0000+00
(nn'17) 67 4.2233+00 2.0000+01 -4.0550+00 0.0000+00
(n,n'18) 68 4.2920+00 2.0000+01 -4.1200+00 0.0000+00
(nn’'18) 69 4.4080+00 2.0000+01 -4.2300+00 0.0000+00
(n,n'20) TO 4.4472+00 2.0000+01 -4.2700+00 0.0000+00
(nn'21) 71 4.5000+00 2.0000+01 -4.3200+00 0.0000+00
(nn'22) 72 4.5128+00 2.0000+01 -4.3330+00 0.0000+00
(nn'23) 73 4.5350+00 2.0000+01 -4.3510+00 0.0000+00
(nn'24) T4 4.5317+400 2.0000+01 -4.3511+00 0.0000+00
(nn’35) 75 4.8992+00 2.0000+01 -4.7040+00 0.0000+00
(nn'26) 76 4.9075+00 2.0000+01 -4.7120+00 0.0000+00
(nn'27) 77 5.0357+00 2.0000+01 -4.8350+00 0.0000+00
(n,n'28) 78 5.4480+00 2.0000+01 -5.2300+00 0.0000+00
(nn'20) T9 6.2500+00 2.0000+01 -6.0000+00 0.0000+00
(nn’'30) 80 6.9000+00 2.0000+01 -6.4400+00 0.0000+00
(nm's1) 81 7.6560+00 2.0000+01 -7.3500+00 0.0000+00
(nn’s2) 82 7.9380+00 2.0000+01 -7.5600+00 0.0000+00
(nn’33) 83 7.9380+00 2.0000+01 -7.6200+00 0.0000+00
(nn'34) 84 8.0720+00 2.0000+01 -7.7500+00 0.0000+00
(n,n'3s) 85 8.7930+00 2.0000+01 -8.1200+00 0.0000+00
(nn'seé) 86 8.6980+00 2.0000+01 -8.3500+00 0.0000+00
(nn’37) 87 8.7920+00 2.0000+01 -8.4400+00 0.0000+00
(nn’3s) 88 8.7930+00 2.0000+01 -8.4410+00 0.0000+00
(nn'39) 89 9.0100+00 2.0000+01 -8.6500+00 0.0000+00
(nn’'40) 90 9.2290+00 2.0000+01 -8.8600+00 0.0000+00
(nn'c) 91 5.5000+400 2.0000+01 -4.3000+00 —4.3000+00
(n,7) 102 1.0000-11 2.0000+01 8.1670+00 8.1670+00
(mp) 103 4.9500+00 2.0000+01 -3.0400+00 -3.0400+00
(o) 107 2.1100+00 2.0000+01 4.6000-01 4.6000-01

56

E = 1400 MV
SIGTOT = 177 barns
MFP = 1314 cm
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Aluminum — 27

ZAID=13027.50C
SOURCE: ENDF/B-V (MAT=1313, Tape 506)
REFERENCE: “Summary Documentation for 27 Al,”
by P. G. Young and D. G. Foster, Jr.
contained in ENDF-201
Continuous Ene:gy

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
Isotope Information
Abundance=100.00%
Density=2.702 gm/cm?®

A4 t 1
Photon-Production Data = Yes
Heating Numbers — Local
Energy Range — 107!! to 20 MeV

Reaction Informati
Reaction MT Enin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

clastic 2 1.0000-11 2.0000+01

(n2n) 16 1.3545+01 2.0000+01 -1.3057+01 —1.3057+01

(nm1)  Bi 8.7800-01 2.0000+01 -8.4300-01 0.0000+00

(an'2) B2 1.0610+00 2.0000+01 -1.0130+00 0.0000+00

(an'3) B3 2.2030+00 2.0000+01 -2.2100+00 0.0000+00

(nn'4) B4 2.8341+00 2.0000+01 -2.7320+00 0.0000+00

(nn's) Bb 3.0914+00 2.0000+01 -2.9800+00 0.0000+00

(nn'é) BE 3.1132+00 2.0000+01 -3.0010+00 0.0000+00

(am'T) BT 3.81B5+00 2.0000+01 -3.6780+00 0.0000+00

(nn's) 58 4.1040+00 2.0000+01 -3.9560+00 0.0000+00

(nn'9) B9 4.2070+00 2.0000+01 -4.0650+00 0.0000+00

(nn'10) 60 4.5740+00 2.0000+01 -4.4090+00 0.0000+00

(an'11) 61 4.6770+00 2.0000+01 -4.5080+00 0.0000+00

(an12) 62 4.7512+00 2.0000+01 -4.5800+00 0.0000+00

(nn'13) 63 4.9910+00 2.0000+01 --4.8110+00 0.0000+00

(nn'14) 64 5.4463+00 2.0000+01 -5.2500400 0.0000+00

(nn/15) 65 bB.9650+00 2.0000+01 -B.7600+00 0.0000+00

(nn'16) 66 6.4840+00 2.0000+01 -6.2500+00 O.0000+00

(nn'17) 67 7.0023+00 2.0000+01 -6.7500+00 0.0000+00

(nn'18) 68 7.5210+00 2.0000+01 -7.2500+00 0.0000+00

(nn'19) 69 8.0300+00 2.0000+01 -7.7600+00 0.0000+00

(nn'20) 70 8.5584+00 2.0000+01 -8.2500+00 O.0000+00

(an'21) 71 9.0771+00 2.0000+01 -8.7500+00 0.0000+00

(an'23) 72 9.5960+00 2.0000+01 -9.2500+00 0.0000+00

(nn'23) 73 1.0114+01 2.0000+01 -9.7500+00 0.0000+00

(nn'24) T4 1.0833+01 2.0000+01 -1.0260+01 0.0000+00 = 1400 MoV

(an)p. 75 1.1152+01 2.0000+01 -1.0780+01 -8.2710+00 SIGTOT = 124 barns
(nn'26) 76 1.1671+01 2.0000+01 -1.1260+01 0.0000+00 MFP = 951 om

(an'a7) 77 1.2189+01 2.0000+01 -1.1760+01 0.0000+00

(amp 78 1.2708+01 2.0000+01 -1.2260+01 -8.2710+00

(nn'20) 79 1.3227+01 2.0000+01 -1.2780+01 0.0000+00 y

(am)p 80 1.3745+01 2.0000+01 -1.3280+01 -8.2710+00

(nmp 81 1.4264+01 2.0000+01 -1.3780+01 -8.2710+00 onu. ST

(nmya 82 1.4783+01 2.0000+01 -1.4260+01 -1.0101+01

(nm)p 83 1.5302+01 2.0000+01 -1.4760+01 -8.2710+00

(nmp 84 1.8820+01 2.0000+01 -1.5260+01 -8.2710+00 //
ER T R o EREEA <«
(nyn’)a . + . -1. -1, -

(an)p 87 1.7376+01 2.0000+01 -1.6750+01 -8.2710+00 \\///, '
(nm)p 88 1.8026+01 2.0000+01 -1.7375+01 -8.2710+00 : .
(e 89 1.8803+01 2.0000+01 -1.8125+01 ~1.0101+01 (,
(am)p 90 1.9581+01 2.0000+01 -1.8875+01 -8.2710+00 )
() . 102 1.0000-11 2.0000+01 7.7240+00 7.7240+00

(np) 103 1.8961+00 2.0000+01 -1 8278+00 -1 .8278+00

(nd) 104 8.2720+00 2.0000+01 -8.0460+00 -6 .0460+00

(mt) 106 1.1201+01 2.0000+01 -1.0884+01 -1.0884+01

(mey 107 3.2487+00 2.0000+01 -3.1316+00 -3.1316+00

NOTE:(PLEASE SEE APPENDIX B)
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[ ] [ ]
Silicon
ZAID=14000.50C
SOURCE: ENDF/B-V (MAT=1314, Tape 507)

REFERENCE: “Summary Documentation Natural Silicon Evaluation ENDF/B-V MAT 1314,
by D. C. Larson, contained in ENDF-201

THERMAL

Continuous Energy
ZAID=14000.50C NES=2440 T=300°K
ZAID=14000.51C NES=1887 T=300°K

Discrete Reaction
ZAID=14000.50D NES=263 T=300°K
ZAID=14000.51D NES=263 T=300°K

Multigroup

ZAID=14000.50M 30-Group T=300°K

Isotope Information
Abundance=Natural

Density=2.32 gm/cm?3

Evaluation Information
Photon-Production Data - Yes
Heating Numbers - Local
Energy Range - 10~1! to 20 MeV

Reaction Inf .
Reaction MT Enpin(MeV) Empaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 8.7781+00 2.0000+01 -8.4738+00 -8.4738+00
(nm')e 22 1.0343+01 2.0000+01 -9.9848+00 -9.9848+00
(nn’)p 28 1.2001+01 2.0000+01 -1.1685+01 -1.1685+01
(n,n’1) 61 1.3187+00 2.0000+01 -1.2730+00 0.0000+00
(nn'2) 52 1.84290+00 2.0000+01 -1.7790+00 0.0000+00
(n,n’'s) B3 2.1008+00 2.0000+01 -2.0280+00 0.0000+00
(nn’'4) 54 2.3153+00 2.0000+01 -2.2350+00 0.0000+00
(nn's) 55 2.5121+00 2.0000+01 -2.4250+00 0.0000+00
(nm’'6) 56 3.1782+00 2.0000+01 -3.0680+00 0.0000+00
(nn'7) BT 3.6236+00 2.0000+01 -3.4980+00 0.0000+00
(nn’8) 68 3.7542+00 2.0000+01 -3.6240+00 0.0000+00
(nn'8) 59 3.9054+00 2.0000+01 -3.7700+00 0.0000+00
(nn'10) 60 3.9241+00 2.0000+01 -3.7880+00 0.0000+00
(n,n'11) 61 4.7828+00 2.0000+01 -4.6170+00 0.0000+00
(nn'12) 62 4.9817+00 2.0000+01 -4.8090+00 0.0000+00
(n,;n'13) 63 5.0035+00 2.0000+01 -4.8300+00 0.0000+00
(n,n'14) 64 5.1537+00 2.0000+01 -4.9760+00 0.0000+00 5= 1400 MoV
(nn'1s) 65 6.4973+00 2.0000+01 -6.2720+00 0.0000+00 SIGTOT & 1.81 barns
(n,n'16) 66 6.9303+00 2.0000+01 -6.6900+00 0.0000+00 NFP = 11.08 om
(n,n'17) 67 7.1250+00 2.0000+01 -6.8780+00 0.0000+00
(n,n‘18) 68 7.1344+00 2.0000+01 -6.8870+00 0.0000+00
(n,n‘19) 69 7.6450+00 2.0000+01 -7.3800+00 0.0000+00
(n,n'20) 70 7.6813+00 2.0000+01 -7.4160+00 0.0000+00
(nn'21) 71 8.0781+00 2.0000+01 -7.7980+00 0.0000+00
(n,n'22) 72 8.2200+00 2.0000+01 -7.9360+00 0.0000+00 (hgiisisas
(nn’c) 91 4.1437+00 2.0000+01 -4.0000+00 -4.0000+00 L
(n,7) 102 1.0000-11 2.0000+01 8.7676+00 8.7676+00
(n,p) 103 3.9986+00 2.0000+01 -3.8600+00 -3.8600+00
(n,d) 104 1.0500+01 2.0000+01 -9.3683+00 -9.3583+00 AR
(n,a) 107 2.7452+00 2.0000+01 -2.6500+00 -2.6500+00 : ALt
. 4%
% (0 SRR~ O
('ﬂf) LS
("'”2‘“‘"“
" o
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Phosphorus — 31

ZAID=15031.50C
SOURCE: ENDF/B-V (MAT=1315, Tape 503)
REFERENCE: “Phosphorus — 31,”
by R. J. Howerton, contained in ENDF-201

Data Availability THERMAL

Continuous Energy SIGTOT = 4.37 barns
ZAID=15031.50C NES=326  T=300°K MFP = 436 om
ZAID=15031.51C NES=326 T=300°K

Discrete Reaction
ZAID=15031.50D NES=263 T=300°K
ZAID=15031.51D NES=263 T=300°K

Multigroup

ZAID=15031.50M 30-Group T=300°K

Isotope Information
Abundance=100.00%

Density=2.70 gm /cm3

Evaluation Information

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~11 to 20 MeV

E=100 MeV
SICTOT = 283 barns

E . I E I MFP= 723 cm
min(MeV) Emaz(MeV) Qg (MeV)  Qr(MeV)

Reaction MT )
.0000+01

E

elastic 2 1.0000-11 2

(n,an) 16 1.2711+401 2.0000+01 -1.2310+01 -1.2310+01
(nm’)p 28 7.5377+00 2.0000+01 -7.3000+00 -7.3000+00
(n,n’c) 91 1.3100+400 2.0000+01 -1.2687+00 -1.2687+00
(n,7) 102 1.0000-11 2.0000+01 7.9300+00 7.9300+00
(n,p) 103 1.5000+00 2.0000+01 -7.1000-01 -7.1000-01
(n,a) 107 3.0000+00 2.0000+01 -1.9400+00 -1.9400+00

E = 1400 MeV
SIGTOT = 1.88 barns
MFP = 1012 cm
TOTAL INELASTIC
319K
BLASTIC
X N,

o
oo

o)
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Sulphur — 32

ZAID=16032.50C
SOURCE: ENDF/B-V (MAT=1316, Tape 503)
REFERENCE: “Sulfur - 32,”
by R. J. Howerton, contained in ENDF-201

D Availabili
Continuous Energy
ZAID=16032.50C NES=363 T=300°K
ZAID=16032.51C NES=3862 T=300°K
Discrete Reaction
ZAID=16032.50D NES=263 T=300°K
ZAID=16032,51D NES=263 T=300°K
Multigroup
ZAID=16032.50M 30-Group T=300°K

Isotope Information
Abundance=95.02%

Density=2.07 gm/cm3

Evaluation Information
Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10~ to 20 MeV

E= 100 MV
SICTOT = 200 barns
Reaction Information MNP 284 om

Reaction MT Epin(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)
clastic 2 1.0000-11 2.0000+01

(nan) 18 1.5564+01 2.0000+01 -1.5088+01 -1.5088+01
(nm')p 28 9.1400+00 2.0000+01 -8.8600+00 -8.8600+00
(n,n’c) 1 2.3100+00 2.0000+01 -2.2393+00 -2.2393+00
(ny) 102 1.0000-11 2.0000+01 8.6400+00 8.6400+00
(n,p) 103 1.6000+00 2.0000+01 -9.2000-01 -9.2000-01
(n,t) 106 1.3070+01 2.0000+01 -1.2670+01 -1.2670+01
(n,e) 107 1.0000-11 2.0000+01 1.5300+00 1.5300+00
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Chlorine

ZAID=17000.50C
SOURCE: ENDF/B-V (MAT=1149, Tape 513)
REFERENCE: “MAT 1149,
by M. S. Allen and M. K. Drake
contained in ENDF-201

Data Availability
Continuous Energy

ZAID=17000.50C NES=1499 T=300°K
ZAID=17000.51C NES=1375 T=300°K

Discrete Reaction
ZAID=17000.50D NES=263 T=300°K
ZAID=17000.51D NES=263 T=300°K

Multigroup

ZAID=17000.50M 30-Group T=300°K

Isotope Informatjon
Abundance=Natural
Density=3.214E-03 gm/cm?

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~11 to 20 MeV

Reaction Inf .
Reaction MT Enpmin(MeV) Emaz(MeV) Qi (MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01

(n2n) 16 1.3010+01 2.0000+01 -1.2650+01 -1.2650+01

(nn)a 22 7.1900+00 2.0000+01 -6.9900+00 -6.9900+00

(nn)p 28 6.5513+00 2.0000+01 -6.3700+00 -6.3700+00

(nn'1) 51 1.2650+00 2.0000+01 -1.2200+00 0.0000+00

(nn'z) 52 1.8130+00 2.0000+01 -1.7620+00 0.0000+00

(nn'3) B3 2.7210+00 2.0000+01 -2.6450+00 0.0000+00

(nm'd) 54 2.7730+00 2.0000+01 -2.6950+00 0.0000+00

(n,n's) 55 3.0930+00 2.0000+01 -3.0060+00 0.0000+00

(nn'6) 56 3.25640+00 2.0000+01 -3.1630+00 0.0000+00

(nn'7) BT 4.1750+00 2.0000+01 -4.0580+00 0.0000+00

(nn’8) 58 4.2320+00 2.0000+01 -4.1130+00 0.0000+00

(nn's) 59 4.2940+00 2.0000+01 -4.1740+00 0.0000+00

(n,n'10) 60 5.2780+00 2.0000+01 -5.1300+00 0.0000+00 AN

(n,n'11) 61 5.3710+00 2.0000+01 -5.2200+00 0.0000+00

(nn'13) 62 6.2410+00 2.0000+01 -6.0683+00 0.0000+00

(nn’13) 63 6.2736+00 2.0000+01 -6.1000+00 0.0000+00 E = 1400 ek
(nn'c)” 91 1.7600+00 2.0000+01 -1.7113+00 -1.7113+00 T reaag s
(nyy) 102 1.0000-11 2.0000+01 7.9761+00 7.9761+00

(np) 103 1.0000-11 2.0000+01 6.1507-01 6.1607-01

(n0) 107 1.0000+00 2.0000+01 8.9250-01 8.9250-01
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(nn’c) 91 1.5000+00 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 1.0119+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
(n,a) 107 2.5529+00 2.0000+01 -2.4900+00 -2.4900+00
{n,7) 102 1.0000-10 2.0000+01 6.1000+00 6.1000+00

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

ata Availabilit
Continuous Energy
ZAID=18000.35C NES=259 T=0°K
Discrete Reaction
ZAID=18000.35D NES=263 T=0°K
Multigroup

ZAID=18000.35M 30-Group T=0°K

Isotope Information

Abundance=Natural

Density=1.784E-03 gm/cm?

V. io fo
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 107! to 20 MeV

Reaction Information
Reaction MT Empmin(MeV) Epmaz(MeV) Qi (MeV) Qr(MeV) s-wo=u.v
clastic 2 170000-10 2.0000+01 SICTOT ~ 213 barns
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Potassium

ZAID=19000.50C _
SOURCE: ENDF/B-V (MAT=1150, Tape 513)

REFERENCE: “MAT 1150,”

by M. K. Drake, contained in ENDF-201

D Availabili
Continuous Energy

ZAID=19000.50C NES=1243 T=300°K

ZAID=19000.51C NES=1046 T=300°K
Discrete Reaction

ZAID=19000.50D NES=263 T=300°K

ZAID=19000.51D NES=263 T=300°K

Multigroup
ZAID=19000.50M 30-Group T=300°K

Reaction MT
elastic 2
(n,2n) 16
(n,n:)a 22
(n,nl)p 28
(n,nll) b1
(n,n'2) b2
(n,n13) 63
(n,nl4) b4
(n,nI!S) 33
(n,nIG) 56
(nn'7) 67
(n,nls) 68
(n,nIB) 59
(nn'10) 60
(n,nl 11) 61
(n,n’12) 62
(n,nlla) 63
(n,nll4) 64
(n,n115) 65
(n,n’16) 66
(n,n’17) 687
gn,n)c) 18%
n,y
(n,p) 103
(n,a) 107

R AN D DDOICIOIONHR D 1B WW WA N D~ - [T

Isotope Information
Abundance=Natural

Density=0.86 gm /cm?

Evaluation Information
Photon-Production Data — Yes

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

R ion Inf .
min(MeV)  Emaz(MeV) Qi (MeV)
.0000-11 2.0000+01

.3410+01 2.0000+01 -1.3071+01
.6000+00 2.0000+01 -7.4089+00
.6000+00 2.0000+01 -6.4340+00
.5912+00 2.0000+01 -2.5260+00
.8900+00 2.0000+01 -2.8170+00
.1000+00 2.0000+01 -3.0210+00
.6960+00 2.0000+01 -3.6030+00
.9800+00 2.0000+01 -3.8790+00
.0370+00 2.0000+01 -3.9350+00
.2290+00 2.0000+01 -4.1220+00
.8200+00 2.0000+01 -4.6988+00
.4170+00 2.0000+01 -5.2800+00
.5090+00 2.0000+01 -5.3700+00
.7660+00 2.0000+01 -5.6200+00
.8890+00 2.0000+01 -5.7400+00
.1200+00 2.0000+01 -5.9661+00
.2800+00 2.0000+01 -6.1200+00
.3702+00 2.0000+01 -6.2100+C0
.5200+00 2.0000+01 -6.3500+00
.6700+00 2.0000+01 -6.5000+00
.0100+00 2.0000+01 -9.8460-01
.0000-11 2.0000+01 7.8000+00
.0000-11 2.0000+01 2.1700-01
.0000-11 2.0000+01 1.3634+00

Qr(MeV)

-1.3071+01
-7.4089+00
-6.4340+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
-9.8460-01
7.8000+00
2.1700-01
1.3634+00
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THERMAL
SICTOT = 4.38 barns
MFP= 1722 cm

RO IR

. ,\

E= 100 MV
SIGTOT u 2.35 barns
MFP = 3212 cm

E = 1400 MeV
SIGTOT = 205 barns
MFP = 3690 cm

TOTAL INELASTIC
195%
SLASTIC
%

NALPHA
55%
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Calcium

ZAID=20000.50C
SOURCE: ENDF/B-V (MAT=1320, Tape 507)
REFERENCE: “Summary Documentation Calcium Evaluation ENDF/B-V Preliminary MAT=1320,"
by C. Y. Fuand F. G. Perey
contained in ENDF-201
Slabili
Continuous Energy

ZAID=20000.50C NES=2394 T=300°K
ZAID=20000.51C NES$=1796 T=300°K
Discrete Reaction
ZAID=20000.50D NES$=263 T=300°K
ZAID=20000.51D NES=263 T=300°K
Multigroup
ZAID=20000.50M 30-Group T=300°K
Isotope Information
Abundance=Natural

Density=1.54 gm/em?

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range = 10~!! to 20 MeV

Reaction Information
Reaction MT Epnin(MeV) Emaz(MeV) Qi (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(ny2n) 16 1.0280+01 2.0000+01 -1.0028+01 -1.0028+01
(nn')a 22 7.2172+00 2.0000+01 -7.0400+00 -7.0400+00
(n,n')p 28 8.5396+00 2.0000+01 -8.3300+00 -8.3300+00
(n,n 1) 61 1.1872+00 2.0000+01 -1.1580+00 0.0000+00
(n,n'2) 62 3.4384+00 2.0000+01 -3.3540+00 0.0000+00
(n,n’s) 63 3.8311+00 2.0000+01 -3.7370+00 0.0000+00
(n,n'4) 64 4.0023+00 2.0000+01 -3.9040+00 0.0000+00
(n,n'5) 66 4.6050+00 2.0000+01 -4.4920+00 0.0000+00
(n,n'e) 66 b5.3432+00 2.0000+01 -5.2120+00 0.0000+00
(n,n'7) 67 b5.3811+00 2.0000+01 -5.2490+00 0.0000+00
(n,n's) 68 b5.4119+00 2.0000+01 -5.2790+00 0.0000+00
(n,n'9) 69 b5.7663+00 2.0000+01 -56.6160+00 0.0000+00
(nmn‘10) 60 5.7686+00 2.0000+01 -5.6270+00 0.0000+00
(nmn’11) 61 6.0485+00 2.0000+01 -56.9000+00 0.0000+00
(nn’12) 62 6.1766+00 2.0000+01 -6.0260+00 0.0000+00
(nm’13) 63 6.1807+00 2.0000+01 -6.0290+00 0.0000+00
(nmn’14) 64 6.4432+00 2.0000+01 -6.2850+00 0.0000+00
(n,m’15) 65 6.6738+00 2.0000+01 -6.5100+00 0.0000+00
(n,m’16) 66 6.9219+00 2.0000+01 -6,7520+00 0.0000+00
(n,m’17) 67 7.2830+00 2.0000+01 -7.1140+00 0.0000+00
(nn’18) 68 7.4632+00 2.0000+01 -7.2800+00 0.0000+00
(nn'19) 68 7.7267+00 2.0000+01 -7.5380+00 0.0000+00
(n,mf20) 70 7.9553+00 2.0000+01 -7.7600+00 0.0000+00
(n,m’21) 71 8.2218+00 2.0000+01 -8.0200+00 0.0000+00
(nn’22) 72 8.4792+00 2.0000+01 -8.2710+00 0.0000+00
(nn’as) 73 8.7549+00 2.0000+01 -8.5400+00 0.0000+00 o barns
(nm’c) 91 8.8882+00 2.0000+01 -8.6700+00 -8.6700+00
(n,7) 102 1.0000-11 2.0000+01 8.3632+00 8.3632+00
(n,p) 103 5.3821-01 2.0000+01 -5.2500-01 -5.2500-01
(n,d) 104 6.1705+00 2.0000+01 -6.0190+00 -6.0190+00
(n,t) 1056 1.3259+01 2.0000+01 -1.2933+01 -1.2933+01
(n,°He) 106 7.1669+00 2.0000+01 -6.9910+00 -6.9910+00
(n,a) 107 1.0000-11 2.0000+01 1.7490+00 1.7490+00
(n,3a) 108 5.1638+00 2.0000+01 -5.0370+00 -5.0370+00
(n,2p) 111 8.3161+00 2.0000+01 -8.1120+00 -8. 1120+00 AN
#"" Illlo—— & <&
(mypa) 112 7.1413+00 2.0000+01 -6.9660+00 -6.9660+0 /II : .
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Titanium

ZAID=22000.50C
SOURCE: ENDF/B-V (MAT=1322, Tape 508)
REFERENCE: “Titanium-II: An Evaluated Nuclear Data File,”
by C. Philis, R. Howerton, and A. B. Smith
contained in ENDF-201

THERMAL
vailabili .‘S‘lliG:IPm‘ :6;0.58 barns
Rata Availability = cm
Continuous Energy
ZAID=22000.50C NES=4434 T=300°K
ZAID=22000.51C NES=1934 T=300°K
Discrete Reaction @
ZAID=22000.50D NES=263 T=300°K osestys .
ZAID=22000.51D NES=263 T=300°K
Multigroup
ZAID=22000.50M 30-Group T=300°K
Isotope Information
Abundance=Natural Mo
Density=4.50 gm/cm3
Evaluation Information

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 1011 to 20 MeV

Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 8.3145+00 2.0000+01 -8.1430+00 -8.1430+00
(n,3n) 17 1.9494+01 2.0000+01 -1.9092+01 -1.9092+01
(nn')a 22 8.1870+00 2.0000+01 -8.0130+00 -8.0130+00
(n,n’)p 28 1.0570+01 2.0000+01 -1.0350+01 -1.0350+01
(n,n'1) 61 1.62356-01 2.0000+01 -1.5900-01 0.0000+00
(n,n'2) 62 9.0773-01 2.0000+01 -8.8900-01 0.0000+00
(n,n’3) 63 1.0040+00 2.0000+01 -9.8300-01 0.0000+00
(n;n’4) 64 1.4601+00 2.0000+01 -1.4300+00 0.0000+00
(n,n’B) 66 1.5827+00 2.0000+01 -1.5500+00 0.0000+00
(n,n’6) 66 1.8583+00 2.0000+01 -1.8200+00 0.0000+00
(n,n'7) 67 2.0513+00 2.0000+01 -2.0090+00 0.0000+00
(n,n’s) 58 2.3433+00 2.0000+01 -2.2950+00 0.0000+00
(n,n’9) 69 2.4720+00 2.0000+01 -2.4210+00 0.0000+00
(n,m’10) 60 2.6701+00 2.0000+01 -2.6150+00 0.0000+00
(n,n’11) 61 3.0632+00 2.0000+01 -3.0000+00 0.0000+00
(n,n’12) 62 3.3185+00 2.0000+01 -3.2500+00 0.0000+00 ol
(n,n’c) 91 3.5000+00 2.0000+01 -3.4278+00 -3.4278+00 ICTOT = 2.35 barns
(n,7) 102 1.0000-11 2.0000+01 8.5137+00 8.5137+00
(n,p) 103 1.0000-11 2.0000+01 0.0000+00 0.0000+00
(n,d) 104 8.2982+00 2.0000+01 -8.1270+00 -8.1270+00
(n,t) 105 1.0966+01 2.0000+01 -1.0740+01 -1,0740+01
(n,’He) 106 9.7290+00 2.0000+01 -9.5220+00 -9.5220+00
(n,a) 107 2.0000-01 2.0000+01 0.0000+00 0.0000+00
(n,2p) 111 8.4730+00 2.0000+01 -8.2970+00 -8.2970+00
(n,pa) 112 1.0148+01 2.0000+01 -9.9390+00 -95.98390+00
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Vanadium

ZAID=23000.50C
SOURCE: ENDF/B-V (MAT=1323, Tape 508)
REFERENCE: “Fast Neutron Cross Sections of 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

THERMAL
SIGTOT = 1012 barns
MFP = 140 cm

D Availabili
Continuous Energy
ZAID=23000.50C NES=2265 T=300°K
ZAID=23000.51C NES=1899 T=300°K

Discrete Reaction

ZAID=23000.50D NES=263 T=300°K
ZAID=23000.51D NES=263 T=300°K
Multigroup
ZAID=23000.50M 30-Group T=300°K
Isotope Information

Abundance=Natural
Density=>5.960 gm/cm?

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~11 to 20 MeV

R ion Informati
Reaction MT Epin(MeV) Emaz;(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,y3n) 16 1.1271+01 2.0000+01 -1.1052+01 -1.1052+01
(n,n')a 22 1.0497+01 2.0000+01 -1.0293+01 -1.0293+01
(n,m’)p 28 8.2114+00 2.0000+01 -8.0520+00 -8.0520+00
(n,n'1) 61 3.2644-01 2.0000+01 -3.2010-01 0.0000+00
(n,n’'3) 62 9.4739-01 2.0000+01 -9.2900-01 0.0000+00
(n,n’s) 63 1.6410+00 2.0000+01 -1.68090+00 0.0000+00
(n,m’'4) 54 1.8490+00 2.0000+01 -1.8130+00 0.0000+00
(n,n’'S) 66 2,4567+00 2.0000+01 -2.4090+00 0.0000+00
(n,n’s) 66 2.7280+00 2.0000+01 -2.6750+00 0.0000+00
(nn'T) 67 3.1410+00 2.0000+01 -3.0800+00 0.0000+00
(n,n’c) 91 3.0004+00 2.0000+01 -2.9421+00 -2.9421+00
(n,7) 102 1.0000-11 2.0000+01 7.3040+00 7.3040+00
(m,p) 103 1.0000-11 2.0000+01 3.0000+00 3.0000+00
(n,d) 104 b5.9424+00 2.0000+01 -5.8270+00 -5.8270+00
(n,t) 106 1.0726+01 2.0000+01 -1.0518+01 -1.0518+01
(n,a) 107 1.0000-11 2.0000+01 7.5900-01 7.5900-01
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Chromium

SOURCE: ENDF/B-V (MAT=1324, Tape 512)

ZAID=24000.50C

REFERENCE: “Summary Documentation Natural Chromium Evaluation ENDF/B-V MAT=1324,"

t

by A. Prince and T. W. Burrows

vailabiljt

Continuous Energy

ZAID=24000.50C
ZAID=24000.51C

NES=11050
NES=1927

Discrete Reaction

ZAID=24000.50D

ZAID=24000.50M
Isotope Information

Abundance=Natural
Density=7.20 gm/em®

Reaction MT
elastic 2
(n,3n) 16
(n,3n) 17
(nn')a 22
(n’nl)p 28
(n,n’1) b1
(n,n’2) 52
(n,n’3) b3
n,n'4) 54
(n,n’5) 65
(n,n'8) 56
(nn’'T) b7
(n,n’8) 58
(n,n’9) 69
(n,m’10) 60
(n,n’11) 61
(n,n'12) 62
(n,m’13) 63
(n,n’14) 64
{(nn’18) 66
(nn’18) 66
(n,m’17) 67
(n,m’18) 68
(n,m’19) 69
(nyn’20) 70
(nm‘21) 71
(nn'22) 72
(n,m’23) 73
(nn'24) T4
(n,n'28) 76
(n,m'26) 76
(nm’ar) 77
(n,m’28) 78
(n,n'39) 79
(n,m'soc) 80
(n,n’'31) 81
(n,n’32) 82
(n,n'33) 83
(nyn’s4) 84
(nn’3s) 86
(n,n’se) 86
(n,m’s7) 87
(n,m’ss) 88
(n,n’3g) 89
(n,m‘40) 90
(n,n’'c) o1
(n,7) 102
(n,p) 103
(n,d) 104
(n,t) 1056
(n,°He) 106
(n,a) 107

V!

NES=263

Multigroup

13

30=Group

t

contained in ENDF-201

T=300°K
T=300°K

T=300°K

T=300°K

Photon-Production Data = Yes
Heating Numbers — Local
Energy Range — 10=!! to 20 MeV

78

Reaction Information

min(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)
0000-11 2.0000+01

0940+00 2.0000+01 -7.9400+00 -7.9400+00
8004+01 2.0000+01 -1.7661+01 -1.7661+01
0808+00 2.0000+01 -7.9270+00 -7.9270+00
0068+01 2.0000+01 -9.5883+00 -9 .5883+00
0000-01 2.0000+01 -5.6400-01 0.0000+00
9829-01 2.0000+01 -7.8310-01 0.0000+00
5099-01 2.0000+01 -8.3480-01 0.0000+00
0255+00 2.0000+01 -1.0060+00 0 .0000+00
3120400 2.0000+01 -1.2870+00 0.0000+00
4618+00 2.0000+01 -1.4340+00 0.0000+00
5689+00 2.0000+01 -1.5390+00 0.0000+00
0113400 2.0000+01 -1.9730+00 0.0000+00
2162+00 2.0000+01 -2.1730+00 0.0000+00
2763+00 2.0000+01 -2.2330+00 0.0000+00
3660+00 2.0000+01 -2.3210+00 0.0000+00
4160+00 2.0000+01 -2.3700+00 O0.0000+00
5026+00 2.0000+01 -2.4550+00 0.0000+00
6983+00 2.0000+01 -2.6470+00 O0.0000+00
7126+00 2.0000+01 -2.6610+00 O.0000+00
7218+00 2.0000+01 -2.8700+00 0.0000+00
7636+00 2.0000+01 -2.7110+400 0.0000+00
8217400 2.0000+01 -2.7680+00 0.0000+00
8288+00 2.0000+01 -2.7750+00 0.0000+00
0226+00 2.0000+01 -2.9650+00 0.0000+00
0531+00 2.0000+01 -2.9950+00 0.0000+00
1744+00 2.0000+01 -3.1140+00 0.0000+00
1928+00 2.0000+01 -3.1320+00 0.0000+00
2142+00 2.0000+01 -3.1530+00 0.0000+00
2233400 2.0000+01 -3.1620+00 0.0000+00
2478+00 2.0000+01 -3.1860+00 0.0000+00
3314+00 2.0000+01 -3.2680+00 0.0000+00
4170+00 2.0000+01 -3.3520+00 0.0000+00
4810+00 2.0000+01 -3.4140+00 0.0000+00
5383+00 2.0000+01 -3.4710+00 0.0000+00
6872+00 2.0000+01 -3.6170+00 0.0000+00
8442+00 2.0000+01 -3.7710+00 0.0000+00
0240400 2.0000+01 -3.9470+00 0.0000+00
0930+00 2.0000+01 -4.0150+00 0.0000+00
1174+00 2.0000+01 -4.0390+00 0.0000+00
6520+00 2.0000+01 -4.5630+00 0.0000+00
7200+00 2.0000+01 -4.6300+00 0.0000+00
9310+00 2.0000+01 -4.8370+00 0.0000+00
1960+00 2.0000+01 -5.0970+00 0.0000+00
3947+00 2.0000+01 -5.2920+00 0.0000+00
2000+00 2.0000+01 -1.8246+00 -1.8246+00
0000-11 2.0000+01 9.2371+00 ©.2371+00
8000+00 2.0000+01 -2.5660-01 -2.5660-01
0000400 2.0000+01 -7.3642+00 -7 .3642+00
0158+01 2.0000+01 -9.9650+00 -9 .9650+00
.7955+00 2.0000+01 -8.6281+00 -8.6281+00
.0000+00 2.0000+01 1.7940+00 1.7940+00

THERMAL
SIGTOT = 7.74 barns
MFP = 155 cm

NN\

E = 100 MoV
SIGTOT u 306 barns
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Manganese — 55

ZAID=25055.50C
SOURCE: ENDF/B-V (MAT=1325, Tape 508)
REFERENCE: “Summary Documentation of the Neutron and Gamma Ray Production Cross Sections of Mn,”
by S. F. Mughabghab, contained in ENDF-201

Data Availabili

Continuous Energy

ZAID=25055.50C NES=12525 =300°K

ZAID=25055.51C NES=1578
Discrete Reaction
ZAID=25055,50D NES=263
ZAID=25055.51D NES=263
Multigroup

ZAID=25055.50M 30-Group
Isotope Information
Abundance=100.00%

Density=7.20 gm/cm?3

T=300°K

T=300°K
T=300°K

T=300°K

Evaluation Inf 4
Photon-Production Data — Yes
Heating Numbers - Local
Energy Range - 10~11 to 20 MeV

Reaction MT Ein(MeV) Emaz(MeV) Qx(MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 1.0413+01 2.0000+01 -1.02256+01 -1.0225+01
(n,3n) 17 1.9520+01 2.0000+01 -1.9168+01 -1.9168+01
(n,n')a 22 1.1000401 2.0000+01 -7.9306+00 -7.9306+00
(nn’)p 28 9.0000+00 2.0000+01 -8.0633+00 -8.0633+00
(nn’1) b1 1.2811-01 2.0000+01 -1.2680-01 0.0000+00
(n,n’2) 62 1.0024+00 2.0000+01 -9.8430-01 0.0000+00
(n,n’3) 63 1.3158+00 2.0000+01 -1.2920+00 0.0000+00
(nm’'4) 64 1.5670+00 2.0000+01 -1.5289+00 0.0000+00
(n,n’5) 65 1.9200400 2.0000+01 -1.8853+00 0.0000+00
(n,n’s) 66 2.2395+00 2.0000+01 -2.1990+00 0.0000+00
(nn'7) 67 2.2955+00 2.0000+01 -2.2640+00 0.0000+00
(n,n’8) 68 2.3108+00 2.0000+01 -2.2690+00 0.0000+00
(n,n'9) 69 2.3536+00 2.0000+01 -2.3110+00 0.0000+00
(n,n'10) 60 2.4096+00 2.0000+01 -2.3660+00 0.0000+00
(n,n'11) 61 2.4420+00 2.0000+01 -2.3980+00 0.0000+00
(n,n'12) 62 2.4737+00 2.0000+01 -2.4290+00 0.0000+00
(nyn’c) 91 2.4737+00 2.0000+01 -2.4290+00 -2.4290+00
(n,y) 102 1.0000-11 2.0000+01 7.2704+00 7.2704+00
(n,p) 103 1.8430+00 2.0000+01 -1.8098+00 -1.8098+00
(n,d) 104 5.9473+00 2.0000+01 -5.8388+00 -56.8388+00
(n,°He) 106 1.3500+01 2.0000+01 -1.2380+01 -1.2380+01
(n,a) 107 6.3310-01 2.0000+01 -6.2160-01 -6.2160-01

80

THERMAL
SICTOT = 1488 barns
MFP = 086 cm
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Reaction
elastic
(ny2n)
(nn’)a
(n,n’)p
(n,n’1)
(nu’2)
(n,n’3)
(n,n’4)
(n,n'5)
(n,n'e)

by E. D. Arthur and P. G. Young

Iron

ZAID=26000.55C .
SOURCE: Group T=2 (MAT=260, File /T2/PGY/FE5/LAFE)
REFERENCE: “Evaluated Neutron-Induced Cross Sections for 34-°6Fe to 40 MeV,”

Los Alamos National Laboratory report LA-8626-MS (December 1980)

Data Availability
Continuous Energy
NES=6899
Discrete Reaction
NES=263
Multigroup
ZAID=26000.55M 30=Group
Isotope Information
Abundance=Natural
Density=7.86 gm/cm?
Evaluation Information

ZAID=26000.55C
ZAID=26000.55D

T=300°K
T=300°K

T=300°K

Photon-Production Data = Yes

Heating Numbers = Local

Energy Range — 10=!! to 20 MeV

Reaction Information

MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qgp(MeV)
2 1.0000-11 2.0000+01
16 1.1399+01 2.0000+01 -1.1197+01 -1.1197+01
22 7.7515+00 2.0000+01 -7.6140+00 -7.6140+00
28 9.0130+00 2.0000+01 -8.8530+00 -8.8530+00
51 8.6210-01 2.0000+01 -8.4680-01 0.0000+00
52 1.4342+00 2.0000+01 -1.4084+00 0.0000+00
53 2.1228+00 2.0000+01 -2.0851+00 0.0000+00
54 2.5944+00 2.0000+01 -2.5384+00 0.0000+00
5B 2.6076+00 2.0000+01 -2.5613+00 0.0000+00
56 2.7056+00 2.0000+01 -2.6576+00 0.0000+00
57 3.0000+00 2.0000+01 -2.9417+00 0.0000+00
58 3.0135+00 2.0000+01 -2.9590+00 0.0000+00
59 3.0135+00 2.0000+01 -2.9600+00 O.0000+00
60 3.1764+00 2.0000+01 -3.1200+00 0.0000+00
61 3.1794+00 2.0000+01 -3.1230+00 0.0000+00
62 3.2233+00 2.0000+01 -3.1661+00 0.0000+00
63 3.3547+00 2.0000+01 -3.2952+00 0.0000+00
64 3.4054+00 2.0000+01 -3.3450+00 0.0000+00
65 3.4311+00 2.0000+01 -3.3702+00 0.0000+00
66 3.4292+00 2.0000+01 -3.3880+00 0.0000+00
67 3.5072+00 2.0000+01 -3.4450+00 O.0000+00
68 3.5123+00 2.0000+01 -3.4500+00 0.0000+00
69 3.6670+00 2.0000+01 -3.8019+00 0.0000+00
70 3.6729+00 2.0000+01 -3.8070+00 0.0000+00
71 3.8300+00 2.0000+01 -3.7558+00 0.0000+00
72 3.9012+400 2.0000+01 -3.8320+00 0.0000+00
73 3.9262+00 2.0000+01 -3.8565+00 0.0000+00
74 4.1221+00 2.0000+01 -2.0490+00 0.0000+00
75 4.1744+00 2.0000+01 -4.1003+00 0.0000+00
76 4.1944+00 2.0000+01 -4.1200+00 0.0000+00
77 4.3766+00 2.0000+01 -4.2980+00 0.0000+00
78 4.3797+00 2.0000+01 -4.3020+00 0.0000+00
79 4.4744+00 2.0000+01 -4.3950+00 0.0000+00
80 4.4805+00 2.0000+01 -4.4010+00 0.0000+00
81 4.5385+00 2.0000+01 -4.4580+00 0.0000+00
82 4.5916+00 2.0000+01 -4.5100+00 0.0000+00
83 4.6215+00 2.0000+01 -4.5395+00 0.0000+00
84 4.6363+00 2.0000+01 -4.5540+00 0.0000+00
856 4.6953+00 2.0000+01 -4.6120+00 0.0000+00
86 4.7442+00 2.0000+01 -4.6800+00 0.0000+00
87 4.7693+00 2.0000+01 -4.6847+00 0.0000+00
88 4.8153+00 2.0000+01 -4.7299+00 0.0000+00
89 4.8252+00 2.0000+01 -4.7396+00 0.0000+00
90 4.9661+00 2.0000+01 -4.8780+00 0.0000+00
91 4.9661+00 2.0000+01 -4.8780+00 -4 .8780+00
102 1.0000-11 2.0000+01 7.7500+00 7.7500+00
103 1.0000-11 2.0000+01 8.5300-02 8.5300-02
104 8.1028+00 2.0000+01 -7.9590+00 -7 .9580+00
105 1.2144+01 2.0000+01 -1.1928+01 -1.1928+01
106 1.0723+01 2.0000+01 -1.0533+01 -1.0533+01
107 1.0000-11 2.0000+01 3.2610-01 3.2610-01
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Cobalt — 59

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 5°Co,”
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=300°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

Isotope Information
Abundance=100.00%

Density=8.90 gm/cm3

Evaluation Information
Photon-Production Data — Yes >
Heating Numbers — Local E =100 MV

Energy Range — 10~11 to 20 MeV s:m;jg’gm“ s
Reaction Information \
Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 1.0640+01 2.0000+01 -1.0461+01 -1.0461+01
(n,n')a 22 7.1910+00 2.0000+01 -7.0700+00 -7.0700+00
(n,n’)p 28 8.4000+00 2.0000+01 -7.5000+00 -7.56000+00
(n,n’1) b1 1.1180+00 2.0000+01 -1.0990+00 0.0000+00
(n,n’2) 52 1.2104+00 2.0000+01 -1,1900+00 0.0000+00 o NoaMMA
(n,n’3) 53 1.3131+00 2.0000+01 -1.2910+00 0.0000+00 \\' o=
(n,n’4) 54 1.4586+00 2.0000+01 -1.4340+00 0.0000+00
(n,n’5) 656 1.4840+00 2.0000+01 -1.4590+00 0.0000+00
(n,n’e) 56 1.7744+00 2.0000+01 -1.7445+00 0.0000+00
(n,n'T) 57 2.0998+00 2.0000+01 -2.0645+00 0.0000+00
(n,n’8) 68 2.1233+00 2.0000+01 -2.0876+00 0.0000+00
(n,n’9) 69 2.1899+00 2.0000+01 -2.15630+00 0.0000+00
(n,n‘10) 60 2.2214+00 2.0000+01 -2.1840+00 0.0000+00 \
(n,n'11) 61 2.2438+00 2.0000+01 -2.2060+00 0.0000+00
(n,n'c) 91 2.4400+00 2.0000+01 -2.3989+00 -2.3989+00
(n,7) 102 1.0000-11 2.0000+01 7.4900+00 7.4900+00 5 = 1400 MoV
(n,p) 103 7.9640-01 2.0000+01 -7.8300-01 -7.8300-01 T S barns
(n,d) 104 5.2331+00 2.0000+01 -5.1450+00 -6.1450+00
(n,t) 105 9.0828+00 2.0000+01 -8.9300+00 -8.9300+00
(n,>He) 106 1.1670+01 2.0000+01 -1,1470+01 -1.1470+01
(n,a) 107 5.5000+00 2.0000+01 3.1780-01 3.1780-01
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Nickel

ZAID=28000.50C
SOURCE: ENDF/B-V (MAT=1328, Tape 512)
REFERENCE: “Summary Documentation for Ni,”
by M. Divadeenam, contained in ENDF-201

Data Availabili

Continuous Energy
ZAID=28000.50C NES=4465 T=300°K
ZAID=28000.51C NES=4465 T=300°K

Discrete Reaction
ZAID=28000.50D NES=263 T=300°K
Multigroup
ZAID=28000.50M 30-Group =300°K

Isotope Information
Abundance=Natural
Density=8.90 gm/cm3

Evaluation nf .
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~!1 to 20 MeV

Reaction Information T M e barns
Reaction MT Egin(MeV) Empnax(MeV) Qxr (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 7.9539+00 2.0000+01 -7.8195+00 -7.8195+00
(nn')a 22 1.0600+401 2.0000+01 -6.2948+00 -6.2948+00
(n,n')p 28 9.0000+00 2.0000+01 -8.1772+00 -8.1772+00
(n,n’1) 61 7.1203-02 2.0000+01 -7.0000-02 0.0000+00
(n,n'2) 62 2.8483-01 2.0000+01 -2.8000-01 0.0000+00
(n,n’3) 63 6.7134-01 2.0000+01 -6.6000-01 0.0000+00
(n,;n'4) 64 9.2664-01 2.0000+01 -9.1000-01 0.0000+00
(n,n’s) 65 1.1921+00 2.0000+01 -1.1720+00 0.0000+00
(n,n's) 66 1.3549+00 2.0000+01 -1.3320+00 0.0000+00
(n,n’'7) B7 1.3712+00 2.0000+01 -1.3480+00 0.0000+00
(n,n's) 68 1.4791+00 2.0000+01 -1.4540+00 0.0000+00
(n,n’'9) 69 2.0822+00 2.0000+01 -2.0470+00 0.0000+00
(n,n’'10) 60 2.1951+00 2.0000+01 -2.1580+00 0.0000+00
(n,n'11) 61 2.3110+00 2.0000+01 -2.2720+00 0.0000+00
(nm’12) 62 2.3263+00 2.0000+01 -2.28680+00 0.0000+00
(n,n'13) 63 2.3324+00 2.0000+01 -2.2930+00 0.0000+00
(n,n'14) 64 2.3761+00 2.0000+01 -2.3360+00 0.0000+00
(n,n’15) 65 2.5016+00 2.0000+01 -2.4590+00 0.0000+00
(n,n'16) 66 2.5491+00 2.0000+01 -2.5080+00 0.0000+00 E = 1400 MeV
(n,n’17) 67 2.6499+00 2.0000+01 -2.60560+00 0.0000+00 5"”;"’?07'5323;75 barns
(n,n’18) 68 2.6700+00 2.0000+01 -2.6250+00 0.0000+00 ~ om
(n,n'19) 69 2.8229+00 2.0000+01 -2.77560+00 0.0000+00
(nm’20) 70 2.9122+00 2.0000+01 -2.8630+00 0.0000+00
(nn’21) 71 2.9521+00 2.0000+01 -2.9020+00 0.0000+00
(n,n’22) 72 2.9928+00 2.0000+01 -2.9420+00 0.0000+00
(nn‘23) 73 3.0904+00 2.0000+01 -3.0380+00 0.0000+00
(nmn'24) 74 3.1774+00 2.0000+01 -3.1230+00 0.0000+00
(n,m’26) 76 3.3201+00 2.0000+01 -3.2640+00 0.0000+00 BLATC TOTAL INELASTIC
(nn‘36) 76 3.4790+00 2.0000+01 -3.4200+00 0.0000+00 16.5%
(n,n’c) 91 3.0000400 2.0000+01 -2.9493+00 -2.9493+00 o (%.20)
(nyy) 102 1.0000-11 2.0000+01 8.6000+00 8.6000+00 A orx
(n,p) 103 1.0000-11 2.0000+01 3.9470-01 3.9470-01 % NALPHA
(n,d) 104 6.0562+00 2.0000+01 -5.9526+00 -5.9526+00 el =
(n,a) 107 4.4229-01 2.0000+01 3.5749+00 3.5749+00 S i AT
(n,2p) 111 6.6711+00 2.0000+01 -6.56579+00 -6.5579+00 o Tl S0 o
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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

Data Availabilit

Continuous Energy
ZAID=28058.35C NES=4806 T=0°K

Isotope Information
Abundance=68.27%
Density=8.78856 gm/cm3

Evaluation Inf .
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~11 to 20 MeV

Reaction Informati

Reaction MT Enpin(MeV) Emgz(MeV) Qi (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01
(nm'c) 91 1.3530+00 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 1.2392+01 2.0000+01 -1.2180+01 -1.,2180+01
(nm')p 28 8.3224+00 2.0000+01 -8.1800+00 -8.1800+00
n,p) 103 4.9689-01 2.0000+01 4.0000-01 4.0000-01
(n,d) 104 6.0536+00 2.0000+01 -5.9500+00 -5.9500+00
(n,a) 107 1.0000-10 2.0000+01 2.8900+00 2.8800+00
(ny7) 102 1.0000-10 2.0000+01 8.5200+00 8.5200+00

88



28058.35C

g T S el

E L

10 1g" 1a 1@ 100 100 100 100 1 100 1o 10 1d
Neutren Energy (MeV)

(Vo R PP R |

"4

ke, ind

10

Em-m
"M =82

Prom ENDLOSS
MT = 308

»15°

167 100 160 100 160 100 107 '73“"70" 1 i W
Neulren Energy (MeV,

(14

o/
ZAID = B068.36C
m-5

Prom ENDLOGS

W'
L W5)"

MT =107
N.ALPHA

89

por collision)

. (Mor

[T

SAID - 3000 38
n-%
E Prom BNDLASS

r m‘mm

| K
7]




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

Data Availabili

THERMAL
Continuous Energy SICTOT = 1248 barns
ZAID=29000.50C NES=3435 T=300°K MFP = 056 com
ZAID=29000.51C NES=3388 T=300°K
Discrete Reaction
ZAID=29000.50D NES=263 T=300°K

BLASTIC
Multigroup 65.6%
ZAID=29000.50M 30-Group  T=300°K \
Isotope Informatjon

Abundance=Natural
Density=8.92 gm/cm?3
Ngawua
Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~!! to 20 MeV s
Reaction Information E =100 MeV
SIGTOT = 340 barns
Reaction MT Enpin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV) MFP = 351 cm
elastic 2 1.0000-11 2.0000+01
(n,3n) 16 1.0060+01 2.0000+01 -9.9000+00 -9.9000+00 \
(n,3n) 17 1.8100+01 2.0000+01 -1.7810+01 -1.7810+01
(o) 22 b5.8687+00 2.0000401 -5.7770+00 -5.7770+00
(nn’)p 28 6.2171+00 2.0000+01 -6.1200+00 -6.1200+00
(n,n'1) b1 6.8070-01 2.0000+01 -6.7000-01 0.0000+00
(n,n’'2) 62 7.8212-01 2.0000+01 -7.7000-01 0.0000+00 TOTAL INELASTIC
(n,n’3) 63 9.7730-01 2.0000+01 -9.6200-01 0.0000+00 //// o.cx
(n:n'4) 64 1.1326+00 2,0000+01 -1.1160+00 0.0000+00 ,///// // N.oANMA
(n,n’5) 65 1.3471+00 2.0000+01 -1.3260+00 0.0000+00 ‘— o
(n,n’6) 66 1.4345+00 2.0000+01 -1.4120400 0.0000+00 \
(nn’'T) 67 1.,6063+00 2.,0000+01 -1.4820+00 0.0000+00
(n,n’8s) b8 1.5716+00 2.0000+01 -1.5470+00 0.0000+00
(nm’9) 69 1.6486+00 2.0000+01 -1.6230+00 0.0000+00
(nmn'10) 60 1.7521+00 2.0000+01 -1.7250+00 0.0000+00
(nn'11) 61 1.8947+00 2.0000+01 -1.8650+00 0.0000+00
(nyn’c) 91 2.0000+00 2.0000+01 -1.9690+00 -1.9690+00 \
(n,yy) 102 1.0000-11 2.0000+01 7.7500+00 7.7500+00
(n,p) 103 1.0000-11 2.0000+01 7.0860-01 7.0860-01
(n,d) 104 4.0000+00 2.0000+01 -3.9370+00 -3.9370+00 E = 14.00 MV
(n,*He) 106 9.7000+00 2.0000+01 -9.5480+00 -9.56480+00
(n,a) 107 1.0000-11 2.0000+01 1.6930-02 1.6930-02
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Gallium

ZAID=31000.50C
SOURCE: ENDF/B-V (MAT=1358, Tape 517)
REFERENCE: “Summary Documentation for Ga,”
by P. G. Young and R. J. Howerton
contained in ENDF-201 Supplement I

Data Availabili

Continuous Energy
ZAID=31000.50C NES=511 T=300°K
ZAID=31000.51C NES=511 T=300°K

Discrete Reaction
ZAID=31000.50D NES=263 T=300°K

Multigroup
ZAID=31000.50M 30-Group =300°K

Isotope Information
Abundance=Natural
Density=5.904 gm/cm?

Evaluation Inf .
Photon-Production Data — Yes
Heating Numbers - Local
Energy Range - 10~ to 20 MeV

Reaction Inf .
Reaction MT Emin(MeV) Emaz(MeV) Qg(MeV)  Qg(MeV)
elastic 2 1.0000-11 2.0000+01

?n,zn) 16 9.4427+00 2.0000+01 -9.3080+00 -9.3080+00
nm'c) 81 3.4200-01 2.0000+01 -3.3800-01 -3.3800-01

(ny7) 102 1.0000-11 2.0000+01 7.2000+00 7.2000+00
(n:p) 103 5.0000+00 2.0000+01 -1.0650-01 -1.0660-01
(ma) 107 1.8400+00 2.0000+01 2.5800+00 2.5800+00

E = 1400 MeV
SIGTOT = 3.21 barns
MFP = 810 cm
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ZAID=33074.35C

Reaction MT
elastic 2
(n,m’c) 91
(n,2n) 16
(n,3n) 17
(n,p) 103
(n,a) 107
(ny7) 102

Arsenic — 74

ZAID=33074.35C

SOURCE: ENDL-85 (ZA=33074 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

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

Data Availability THERMAL
Continuous Energy SIGTOT = 12.37 barns
NES=6424 T=0°K Mr B
Isotope Information
Abundance=0.00%
Density=5.65073 gm/cm? L ud

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~10 to 20 MeV

Ilﬂ’:‘
Reaction Inf .

Emin(MeV) Emaz(MeV) Qx(MeV)  Qgp(MeV)

1.0000-10 2.0000+01

2.0100-01 2.0000+01 0.0000+00 0.0000+00 X

8.0909+00 2.0000+01 -7 .9820+00 -7.9820+00

1.9027+01 2.0000+01 -1.8771+01 -1.8771+01

1.0000+00 2.0000+01 3.3450+00 3.3450+00

1.0000+00 2.0000+01 4.9290+00 4.9290+00

1.0000-10 2.0000+01 1.0246+01 1.0246+01
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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

Data Availability THERMAL
Continuous Energy SICTOT = 12.37 barns
ZAID=33075.35C NES=6421 T=0°K MFP - 178 cm
Discrete Reaction
ZAID=33075.35D NES=263 T=0°K
Multigroup
ZAlD=33075.35M 30-Group  T=0°K o

otope Informati
Abundance=100.00%
Density=5.727 gm/cm?®
Evaluation Information vy
Photon-Production Data - Yes
Heating Numbers — Local 4
Energy Range — 1019 to 20 MeV

V..l

Reaction Information

Reaction MT Emin(MeV) Emaz(MeV) Qg(MeV)  Qg(MeV)
elastic 2 1.0000-10 2.0000+01

(nn'c) 91 2.0100-01 2.0000+01 0.0000+00 0.0000+00
(n3n) 168 1.0384+01 2.0000+01 -1.0246+01 —1.0246+01
(n,3n) 17 1.8473+01 2.0000+01 -1.8228+01 -1.8228+01
(n,p) 103 4.0032-01 2.0000+01 -3.9500-01 -3.9500-01
(n,e) 107 1.0000+00 2.0000+01 1.2040+00 1.2040+00
(n) 102 1.0000-10 2.0000+01 7.3280+00 7.3280+00
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Reaction
elastic
(n,2n)
(n’nll)

(nym’c)

(n,He)
(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

D Availabili
Continuous Energy
ZAID=36078.50C NES=939 =300°K
Discrete Reaction
ZAID=36078.50D NES=263 T=300°K
Multigroup
ZAID=36078.50M 30-Group T=300°K

ot atiol
Abundance=0.35%
Density=3.49625E-03 gm/cm?

Evaluation Inf .
Photon-Production Data — No
Heating Numbers - Total
Energy Range - 10~1! to 20 MeV

Reaction Informati

MT Emin(MeV) E,,.a,gvleV) Qx(MeV)  Qr(MeV)
2 1.0000-11 2.0000+01
16 1.2136+01 2.0000+01 -1.1981+01 -1.1981+01
51 4.6089-01 2.0000+01 -4.5500-01 0.0000+00
52 1.1336+00 2.0000+01 -1.1190+00 0.0000+00
53 2.0036+00 2.0000+01 -1.9780+00 0.0000+00
91 b5.7000-01 2.0000+01 -4.5500-01 -4.5500-01
102 1.0000-11 2.0000+01 8.3680+00 8.3680+00
103 1.7000+00 2.0000+01 8.9000-02 8.9000-02
104 8.5000+00 2.0000+01 -5.9744+00 -5.9744+00
106 1.4000+01 2.0000+01 -1.0870+01 -1.0870+01
106 1.3000+01 2.0000+01 -5.7516+00 -5.7516+00
107 2.3000+00 2.0000+01 3.6655+00 3.6655+00

E = 14.00 MeV
SICTOT = 3.78 barns
MFP = 978108 cm
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Krypton — 80

ZAID=36080.50C
SOURCE: ENDF/B-V (MAT=1331, Tape 509)
REFERENCE: “Summary Documentation for the Krypton Isotopes,”
by A. Prince, contained in ENDF-201

Data Availabili

Continuous Energy
ZAID=36080.50C NES=1108 T=300°K
Discrete Reaction
ZAID=36080.50D NES=263 T=300°K
Multigroup
ZAID=36080.50M 30-Group T=300°K
Isotope Information
Abundance=2.250%
Density=3.56286E-03 gm/cm?

Evaluation Information
Photon-Production Data - No
Heating Numbers — Total
Energy Range — 10~1! to 20 MeV

Reaction Information

Reaction MT Epin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV) S e barns
elastic 2 1.,0000-11 2.0000+01 MFP-GQW%M
(n2n) 16 1.1690+01 2.0000+01 -1.1526+01 -1.1525+01
(nn'1) Bl 6.2377-01 2.0000+01 -6.1600-01 0.0000+00
(nn'3) 52 1.2720+00 2.0000+01 -1.2560+00 0.0000+00
(nn’3) B3 1.3370+00 2.0000+01 -1.3200+00 0.0000+00
(nn'4) B4 1.4541+00 2.0000+01 -1.4360+00 0.0000+00
(nn’s) 55 2.4202+00 2.0000+01 -2.3900+00 0.0000+00
(nn'6) 56 3.4420+00 2.0000+01 -3.4000+00 0.0000+00
(nm'e) 91 1.3500+00 2.0000+01 -6.1600-01 -6.1600-01
(ny) 102 1.0000-11 2.0000+01 7.8500+00 7.8500+00
(mp) 103 2.0000+00 2.0000+01 -1.2280+00 -1.2280+00
(nd) 104 9.5000+00 2.0000+01 -6.8864+00 -6.8864+00
(n,t) 105 1.4500+01 2.0000+01 -1.1322+01 -1.1322+01
(mSHe) 106 7.8272+00 2.0000+01 -7.7296+00 -7.7296+00
(@) 107 2.0000+00 2.0000+01 9.6850-01 9.6850-01

100



36080.50C

ey ol aal il s bbb s ik Sttt gttt PP YT W AP PIRO RPR P STy — -t i

on/o5my o1 /0g/07
®; | ZAID = 30080.50 [ 241D = 36080.50
-8 I A - 80
Prom RNCCRA [ Prom ANCCSA
| wr = 301

En‘ W et a0t s 1 a1t 1 ol
Neutren Energy (Me¥)

amtomamen , e e PR N 3
L)

101



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

Data Availabili

. THERMAL
Continuous Energy SIGTOT = 4041 barns
ZAID=36082.50C NES=586  T=300°K MFP = 82165 om

Discrete Reaction

ZAID=36082.50D NES=263  T=300°K / \
Multigroup
ZAID=36082.50M 30-Group T=300°K
I Inf . \
Abundance=11.60% NN
Density=3.65189E-03 gm /cm?®
Evaluation Inf .
Photon-Production Data — No
Heating Numbers — Total /
Energy Range - 10~1! to 20 MeV

Reaction Information

Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV) E a0 Meb
elastic 2 170000-11 2.0000+ NP n 70198 o
(n,an) 16 1.1200+01 2.0000+01 -1.0980+01 -1.0980+01

(nn'1) 1 7.8657-01 2.0000+01 -7.7700-01 0.0000+00

(mn'a) 52 1.4932+00 2.0000+01 -1.4750+00 0.0000+00

(mn’s) 53 1.8424+00 2.0000+01 -1.8200+00 0.0000+00

(nn's) 54 2.1198+00 2.0000+01 -2.0940+00 0.0000+00

(nn's) 55 2.1987+00 2.0000+01 -2.1720+00 0.0000+00

(nn'8) 56 2.4569+00 2.0000+01 -2.4270+00 0.0000+00

(nn'7) BT 2.6806+00 2.0000+01 -2.6480+00 0.0000+00

(nn'8) 58 2.8628+00 2.0000+01 -2.8280+00 0.0000+00

(nn’s) 59 2.9560+00 2.0000+01 -2.9200+00 0.0000+00

(nm'c) 91 2.4560+00 2.0000+01 -7.7700-01 -7.7700-01

(n,7) 102 1.0000-11 2.0000+01 7.4670+00 7.4670+00

(n,p) 103 4.0000+400 2.0000+01 -2.3060+00 -2.3060+00

(n,d) 104 7.8617+00 2.0000+01 -7.7661+00 -7.7661+00

(n,t) 105 1.4500+401 2.0000+01 -1.1585+01 -1.1586+01

(n,He) 106 1.7000+01 2.0000+01 -9.6946+00 -9.6946+00

(n,a) 107 5.0000+400 2.0000+01 1.1105+00 1.1105+00

E = 14.00 MoV
SIGTOT = 378 barns
MFP = 981913 cm
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Reaction MT Epin(MeV) Emgz(MeV) Qg(MeV)  Qgp(MeV)
elastic 2 1.0000-11 2.0000+01

(nam) 168 7.5578+00 2.0000+01 -7.4670+00 -7.4670+00
(ny3n) 17 1.8800+01 2.0000+01 -1.8450+01 -1.8450+01
(nn'1) 51 9.5144-03 2.0000+01 -9.4000-03 0.0000+00
(nn'3) 52 4.2006-02 2.0000+01 -4.1600-02 0.0000+00
(nn's) 53 5.6884-01 2.0000+01 -5.6200-01 0.0000+00
(n,n'e) 54 5.7795-01 2.0000+01 -5.7100-01 0.0000+00
(nn's) 55 6.9839-01 2.0000+01 -6.9000-01 0.0000+00
(nn'8) 56 8.0771-01 2.0000+01 -7.9800-01 0.0000+00
(nm'c) 91 5.0000-01 2.0000+01 -9.4000-03 -9.4000-03
(nyy) 102 1.0000-11 2.0000+01 1.0518+01 1.0518+01
(mp) 103 2.0000+00 2.0000+01 -1.8700-01 -1.8700-01
(nd) 104 1.0000+01 2.0000+01 -7.5484+00 -7.5484+00
(n.t) 105 9.0002+00 2.0000+01 -8.8920+00 -8.8920+00
(n,He) 106 1.0588+01 2.0000+01 -1.0461+01 -1.0461+01
(ne) 107 2.5000+00 2.0000+01 1.5265+00 1.5265+00

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

DL&?.AX.NI&MM THERMAL
Continuous Energy SIGTOT = 21813 barns
ZAID=36083.50C NES=811  T=300°K MFP = 17073 cm
Discrete Reaction :
ZAID=36083.50D NES=263 T=300°K
Multigroup
ZAID=36083.50M 30-Group T=300°K
lsotope Information
Abundance=11.50%
Density=3.69651E-03 gm /cm?

Evaluation Inf .
Photon-Production Data - No
Heating Numbers - Total
Energy Range - 101! to 20 MeV

Reaction Informati

E = 1400 MeV
SIGTOT = 3.51 barns
MFP = 1061325 cm
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elastic
(n,2n)
(nyn’1)
(n,n’2)
(n,n’s)
(n,n’‘e)
(n,n’s)
(n,n’'eg)
(n,m’7)
(n,n’8)
(n,n'9)
(n,n’'10)
(n,n’11)

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

D A vailabili
Continuous Energy

ZAID=36084.50C NES=944 T=300°K

Discrete Reaction
ZAID=36084.50D NES=263 T=300°K
Multigroup

ZAID=36084.50M Sroup T=300°K
Isotope Information
Abundance=57.00%

Density=3.7411E-03 gm /cm3

Evaluation Inf .
Photon-Production Data - No
Heating Numbers - Total
Energy Range - 10~1! to 20 MeV

THERMAL

Reaction MT Epin(MeV) Ema:(MeV) Qg (MeV) Qr(MeV)
2 1.0000-11 2.0000+01
16 1.0644+01 2.0000+01 -1.0518+01 -1.0518+01
b1 8.9260-01 2.0000+01 -8.8200-01 0.0000+00
b2 1.8560+00 2.0000+01 -1.8340+00 0.0000+00
b3 1.9228+00 2.0000+01 -1.9000+00 0.0000+00
b4 2.1111+00 2.0000+01 -2.0860+00 0.0000+00
b6 2.3651+00 2.0000+01 -2.3370+00 0.0000+00
66 2.7375+00 2.0000+01 -2.7050+00 0.0000+00
b7 2.8084+00 2.0000+01 -2.7750+00 0.0000+00
b8 3.0846+00 2.0000+01 -3.0480+00 0.0000+00
b9 3.2638+00 2.0000+01 -3.2250+00 0.0000+00
60 3.4884+00 2.0000+01 -3.4470+00 0.0000+00
61 3.6129+00 2.0000+01 -3.5700+00 0.0000+00
62 3.6939+00 2.0000+01 -3.6500+00 0.0000+00
63 3.7657+00 2.0000+01 -3.7210+00 0.0000+00
91 8.9260-01 2.0000+01 -8.8200-01 -8.8200-01
102 1.0000-11 2.0000+01 7.1110+00 7.1110+00
103 5.5000+00 2.0000+01 -3.9200+00 -3.9200+00
104 1.1000+01 2.0000+01 -8.4804+00 -8.4804+00
106 1.1950+01 2.0000+01 -1.1808+01 -1.1808+01
106 1.9000+01 2.0000+01 -1.1707+01 -1.1707+01 E=1400 MoV
107 6.0000+00 2.0000+01 1.1685+00 1.1685+00 SICTOT = 3.86 barns

MFP = 965085 cm
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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

D A vailabilit
Continuous Energy
ZAID=36086.50C NES=741 T=300°K
Discrete Reaction
ZAID=36086.50D NES=263 T=300°K
Multigroup
ZAID=36086.50M 30-Group T=300°K

Isotope Information
Abundance=17.30%
Density=3.8301E-03 gm fcm?
V. ti o i
Photon-Production Data - No

Heating Numbers — Total
Energy Range — 10~11 to 20 MeV

Reaction Informati

Reaction MT E.in(MeV) Emaz(MeV) Qx(MeV) Qr(MeV)
2 1.0000-11 2.0000+01
16 9.9900+00 2.0000+01 -9.8600+00 -9.8600+00
17 1.7300+01 2.0000+01 -1.6971+01 -1.6971+01
b1 1.5814+00 2.0000+01 -1.6630+00 0.0000+00
b2 2.2744+00 2.0000+01 -2.2480+00 0.0000+00
63 2.3826+00 2.0000+01 -2.36560+00 0.0000+00
b4 2.7651+00 2.0000+01 -2.7330+00 0.0000+00
656 3.1455+00 2.0000+01 -3.1090+00 0.0000+00
66 3.5836+00 2.0000+01 -3.5420+00 0.0000+00
b7 3.8770+00 2.0000+01 -3.8320+00 0.0000+00
68 4.0056+00 2.0000+01 -3.9590+00 0.0000+00
69 4.1693+00 2.0000+01 -4.1110+00 0.0000+00
60 4.2432+00 2.0000+01 -4.1940+00 0.0000+00
61 4.3485+00 2.0000+01 -4.2980+00 0.0000+00
62 4.7228+00 2.0000+01 -4.6680+00 0.0000+00
63 4.8827+00 2.0000+01 -4.8260+00 0.0000+00
64 5.0061+00 2.0000+01 -4.9480+00 0.0000+00
91 1.6884+00 2.0000+01 -1.5630+00 -1.5630+00
102 1.0000-11 2.0000+01 b5.5110+00 b5.5110+00
103 8.0000+00 2.0000+01 -6.5200+00 -6.5200+00
104 1.2500401 2.0000+01 -9.65654+00 -9.65654+00 E = 1400 MV
106 1.5500+01 2.0000+01 -1.2410+01 -1.,2410+01 SIGTOT = 3583 barns

MFP = 948312 cm
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Yttrium — 88

ZAID=39088.35C
SOURCE: ENDL-85 (ZA=39088 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabili

Continuous Energy
ZAID=39088.35C NES=272 T=0°K

Isotope Information
Abundance=0.00%

Density=4.41892 gm/cm3
Evaluation Information

Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10—10 to 20 MeV

Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01

(nn’c) 91 2.5000-01 2.0000+01 0.0000+00 0.0000+00
(n,3n) 16 9.4704+00 2.0000+01 -9.3630+00 -9.3630+00
(n,p) 103 1.0000-10 2.0000+01 4.3950+00 4.3950+00
(n,a) 107 1.0000+00 2.0000+01 3.5070+00 3.5070+00
(ny7) 102 1.0000-10 2.0000+01 1.1469+01 1.1469+01
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Yttrium — 89

ZAID=39089.50C
SOURCE: ENDF/B-V (MAT=9202, Tape 542)
REFERENCE: File 1 information on Fission Products Tape
by R. E. Schenter and F. Schmittroth

D Availabilit
Continuous Energy

ZAID=39089.50C NES=3029
Discrete Reaction

ZAID=39089.50D NES=263

Isotope Information
Abundance=100.00%
Density=4.469 gm/cm?

Evaluation Information
Photon-Production Data — No
Heating Numbers — Total
Energy Range - 10~!! to 20 MeV

T=300°K

T=300°K

Reaction Information

Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,;n’1) 51 9.2032-01 2.0000+01 -9.1000-01 0.0000+00
(n,n’3) 62 1.5271+00 2.0000+01 -1.5100+00 0.0000+00
(n,n’s) 63 1.7697+00 2.0000+01 -1.7400+00 0.0000+00
(n,n’e) b4 2.26563+00 2.0000+01 -2.2300+00 0.0000+00
(n,n’5) 65 2.5687+00 2.0000+01 -2.5300+00 0.0000+00
(n,n’6) 66 2.6396+00 2.0000+01 -2.6100+00 0.0000+00
(nyn’c) 91 2.6200+00 2.0000+01 -2.5906+00 -2.5906+00
(nyy) 102 1.0000-11 2.0000+01 6.8600+00 6.8600+00
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Zirconium

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

Data Availability
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 Information
Abundance=Natural

Density=6.49 gm /cm?d

V. ti formatijo!

Photon-Production Data —

T=300°K
T=300°K
T=600°K

T=300°K
T=300°K

T=300°K

No

Heating Numbers — Total
Energy Range — 10~11 to 20 MeV

Reaction Information

Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 7.2700+00 2.0000+01 -7.1900+00 -7.1900+00
(nn’'1) b1 9.2835-01 2.0000+01 -9.1820-01 0.0000+00
(nn'2) 52 9.4483-01 2.0000+01 -9.3450-01 0.0000+00
(nn’'3) 53 1.2183+00 2.0000+01 -1.2049+00 0.0000+00
(nin'4) 54 1.3144+00 2.0000+01 -1.3000+00 0.0000+00
(nn's) 55 1.3953+00 2.0000+01 -1.3800+00 0.0000+00
(nn'6) 56 1.4762+00 2.0000+01 -1.4600+00 0.0000+00
(nn'7) BT 1.6875+00 2.0000+01 -1.6690+00 0.0000+00
(nm’s) 68 1.7802+00 2.0000+01 -1.7607+00 0.0000+00
(nn'9) 59 1.8705+00 2.0000+01 -1.8500+00 0.0000+00
(nn'10) 60 2.0730+00 2.0000+0* -2.0500+00 O.0000+00
(nn'11) 61 2.1740+00 2.0000+01 -2.1500+00 0.0000+00
(nn'12) 62 2.2860+00 2.0000+01 -2.2610+00 O0.0000+00
(nn'13) 63 2.3450+00 2.0000+01 -2.3180+00 0.0000+00
(nn'14) 64 2.3460+00 2.0000+01 -2.3200+00 0.0000+00
(nn'15) 66 2.3760+00 2.0000+01 -2.3500+00 0.0000+00
(nn'16) 66 2.5853+00 2.0000+01 -2.5570+00 O.0000+00
(nn'17) 67 3.0730+00 2.0000+01 —2.6100+00 0.0000+00
(nn'18) 68 2.7790+00 2.0000+01 -2.7380+00 O.0000+00
(nn'19) 69 2.7790+00 2.0000+01 —2.7480+00 0.0000+00
(nn'c) 91 2.8522+00 2.0000+01 -2.8210+00 -2.8210+00
(ny) 102 1.0000-11 2.0000+01 7.9800+00 7.9800+00
(np) 103 3.0730+00 2.0000+01 -7.6100-01 -7.6100-01
(na) 107 4.4000+00 2.0000+01 b5.8600+00 5.6600+00
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® ®
Niobium — 93
ZAID=41093.50C
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

THERMAL
D A vailabili
Continuous Energy
ZAID=41093.50C NES=17279 T=300°K
ZAID=41093.51C NES=963 T=300°K
Discrete Reaction
ZAID=41093.50D NES=263  T=300°K
ZAID=41093.51D NES=263 T=300°K
Multigroup
ZAID=41093.50M 30-Group T=300°K
Isotope Information

Abundance=100.00%
Density=8.57 gm/cm?

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~1! to 20 MeV

Reaction Iuf .
Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,3n) 16 8.9218+00 2.0000+01 -8.8260+00 -8.8260+00
(n,3n) 17 1.6900+01 2.0000+01 -1.6718+01 -1.6718+01
(nm')a 22 1.9671+00 2.0000+01 -1.9460+00 -1.8460+00
(nn'1) 51 2.9315-02 2.0000+01 -2.9000-02 0.0000+00
(nn'z) 52 7.4803-01 2.0000+01 -7.4000-01 0.0000+00
(nn’'s) 53 8.1880-01 2.0000+01 -8.1000-01 0.0000+00
(nn's) b4 9.6941-01 2.0000+01 -9.5900-01 0.0000+00
(nn's) 55 1.0816+00 2.0000+01 -1.0700+00 0.0000+00
(nn's) 56 1.3293+00 2.0000+01 -1.3150+00 0.0000+00
(nn'7) BT 1.5046+00 2.0000+01 -1.4884+00 0.0000+00
(nn's) 58 1.6922+00 2.0000+01 -1.6740+00 0.0000+00
(nmn'0) 59 1.9681+00 2.0000+01 -1.9470+00 0.0000+00
(nmn'10) 60 2.1824+00 2.0000+01 -2.1580+00 0.0000+00
(nn'11) 61 2.3604+00 2.0000+01 -2.3350+00 0.0000+00
(nn'12) 62 2.5495+00 2.0000+01 -2.5190+00 0.0000+00
(nn'c) 91 2.5495+00 2.0000+01 -2.5221+00 -2.5221+00
(nry) 102 1.0000-11 2.0000+01 7.2139+00 7.2139+00
(np) 103 3.5000+00 2.0000+01 7.1900-01 7.1800-01
(no) 107 4.5000+00 2.0000+01 4.9140+00 4.9140+00
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Molybdenum

ZAID=42000.50C
SOURCE: ENDF/B-V (MAT=1321, Tape 513)
REFERENCE: “Molybdenum,”
by R. J. Howerton, contained in ENDF-201

Data Availability THERMAL
Continuous Energy SIGTOT = 7.88 barns
ZAID=42000,50C NES=4260 T=300°K MFP =203 om
ZAID=42000.51C NES=618 T=300°K
Discrete Reaction
ZAID=42000.50D NES=263 T=300°K
ZAID=42000.51D NES=263 T=300°K
Multigroup
ZAID=42000.50M 30-Group T=300°K
Isotope Information

Abundance=Natural
Density=10.20 gm/cm®

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~1! to 20 MeV

Reaction MT Epin(MeV) Emas(MeV) Qg (MeV) Qr(MeV)
elastic 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,m’'c) 91 2.,5000-01 2.0000+01 -2.4740-01 -2.4740-01
(ny7) 102 1.0000-11 2,0000+01 7.2600+00 7.2500+00
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Rhodium — 103

ZAID=45103.50C
SOURCE: ENDF/B-V (MAT=1310, 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
contained in ENDF-201

Abundance=100.00%
Density=12.40 gm/cm?
Evaluation Inf: .

Photon-Production Data - No
Heating Numbers — Total
Energy Range - 10~1! to 20 MeV

THERMAL
R SIGTOT = 15122 barns
Data Availability MFP = 009 cm
Continuous Energy
ZAID=45103.50C NES=2608 T=300°K
Discrete Reaction /
ZAID=45103.50D NES=263 T=300°K
Multigroup
ZAID=45103.50M 30-Group  T=300°K ///\
Lsotope Information S
r 4

4

Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV)  Qgr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,3n) 16 9.5000+00 2.0000+01 -9.4000+00 -9.4000+00

(n,n’1) 51 4.0400-02 2.0000+01 -4.0000-02 0.0000+00

(myn’2) 62 9.3912-02 2.0000+01 -9.3000-02 0.0000+00

(n,n'3) 63 2.9991-01 2.0000+01 -2.9700-01 0.0000+00

(n,n’'e) 64 3.65556-01 2.0000+01 -3.6200-01 0.0000+00

(nn's) 66 b5.4327-01 2.0000+01 -5.3800-01 0.0000+00

(n,n’8) 66 6.5637-01 2.0000+01 -6.5000-01 0.0000+00

(nn’'7) BT 8.0682-01 2.0000+01 -7.9800-01 0.0000+00

(n,n’8) 68 8.5126-01 2.0000+01 -8.4300-01 0.0000+00

(n,n’'®) 69 8.83568-01 2.0000+01 -8.7500-01 0.0000+00

(nm’10) 60 9.2397-01 2.0000+01 -9.1500-01 0.0000+00

(n,m‘11) 61 1.0532+00 2.0000+01 -1.0430+00 0.0000+00

(nn’13) 62 1,1130+00 2.0000+01 -1.1020+00 0.0000+00

(mn’18) 63 1,2692+00 2.0000+01 -1.2470+00 0.0000+00

(nn’14) 64 1.2824+00 2.0000+01 -1.2700+00 0.0000+00

(nm'c) 91 1.4006+00 2.0000+01 -1.3870+00 -1.3870+00

(n,7) 102 1.0000-11 2.0000+01 6.9993+00 6.9993+00
E= 1400 MeV
SIGTOT = 425 barns
MFP = 34 cm
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Average Fission Product from *U

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 Alamos National Laboratory report LA-9168-MS (February 1982)

THERMAL

Data Availability ST et 2529 barns
MFP = 000 cm

Continuous Energy
ZAID=45117.90C NES=399 T=300°K
Discrete Reaction
ZAID=45117.90D NES=263 T=300°K
Multigroup
ZAID=45117.90M 30-Group T=300°K
Isotope Information
Abundance:See Appendix A.
Density:See Appendix A,
Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range ~ 10~1! to 20 MeV
R ion Inf ti
Reaction MT Epnin(MeV) Emas (MeV)1 Qx (MeV) Qr(MeV)
0

elastic 1.0000-11 2.0000+

(n,2n) 16 3.6983+00 2.0000+01 -3.6666+00 -3.6666+00

(n,3n) 17 9.7490+00 2.0000+01 -9.6650+00 -9.6660+00

(nm'c) 91 1.5341-01 2.0000+01 -1.5209-01 -1.5209-01

(n,y) 102 1.0000-11 2.0000+01 7.1917+00 7.1917+00 \

E = 1400 MeV
SICTOT = 463 barns

N
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Average Fission Product from **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)

THERMAL

D Availabilit SIGTOT = 208%4.86 barns

MFP = 000 cm

Continuous Energy
ZAID=46119.90C NES=407 T=300°K
Discrete Reaction
ZAID=46119.90D NES=263 T=300°K
Multigroup
ZAID=46119.90M 30-Group T=300°K
Isotope Information
Abundance:See Appendix A.
Density:See Appendix A.

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers - Local
Energy Range - 10~1! to 20 MeV

. . E =100 MeV
Reaction Information SICTOT = 748 barns
Reaction MT Ein(MeV) Epmaz(MeV) Qx(MeV)  Qg(MeV) MFP = 212 cm
elastic 2 1.0000-11 2.0000+01

(»,3n) 16 3.5020+00 2.0000+01 -3.4721+00 -3.4721+00
(»3n) 17 9.6852+00 2.0000+01 -9.6035+00 -9.6035+00
(nm'c) 91 1.0070-01 2.0000+01 -9,.9846-02 -9.9846-02
(n,7) 102 1,0000-11 2.0000+01 6.8490+00 6.8490+00
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Silver

ZAID=47000.55C
SOURCE: Group T-2 (MAT=47, File /T2/PGY/EVAL/LAS/AGNAT)

REFERENCE: “Evaluation of n + V4T Ag”
by P. G.

Los Alamos National Laboratory internal memorandum T-2-M-1519 (August 3, 1984)

THERMAL

t vaij ilit
Continuous Energy
ZAID=47000.55C NES=2350 T=300°K
Discrete Reaction
ZAID=47000.55D NES=263 T=300°K
Multigroup
ZAID=47000.55M 30-Group T=300°K
Isotope Information
Abundance=Natural
Density=10.50 gm /cm®
Evaluation Inf .
Photon-Production Data — Yes

Heating Numbers — Not Available
Energy Range - 10~11 to 20 MeV

Young

.1820+00
.0000+00
.0000+00
.0000+00
.0000+00

0000+00

.0000+00
.0000+00
.0000+00
.0000+00
.0000+00
.0000+00

0300-01
9480+00
5200-01
3170+00

.9900+00

Reaction MT Epin(MeV) Ema:(MeV) Qi (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 9.2679+00 2.0000+01 -9.1820+00 -9
(n,n'1) 61 8.8823-02 2.0000+01 -8.8000-02 0
(n,n'3) 62 9.3877-02 2.0000+01 -9.3000-02 0
(n,m’s) 63 1.2719-01 2.0000+01 -1.2600-01 0
(n,n’'4) 64 1.3424-01 2.0000+01 -1.3300-01 0
(n,n’'s) 66 3.1391-01 2.0000+01 -3.1100-01 0.
(n,n’e) 66 3.2807-01 2.0000+01 -3.2500-01 O
(n,n'T) b7 4.1888-01 2.0000+01 -4.1500-01 O
(n,n’8) 58 4.2700-01 2.0000+01 -4.2300-01 O
(n,n’'9) 69 7.0856-01 2.0000+01 -7.0200-01 0
(nmn’10) 60 7.9436-01 2.0000+01 -7.8700-01 O
(n,m’11) 61 9.3100-01 2.0000+01 -9.2200-01 0
(nm’c) 91 7.1000-01 2.0000+01 -7.0300-01 -7.
(nyy) 102 1.0000-11 2.0000+01 6.9480+00 6.
(n,p) 103 3.5000+00 2.0000+01 7.5200-01 7.
(n,d) 104 7.5000+00 2.0000+01 -3.3170+00 -3.
(n,t) 106 1.1500+01 2.0000+01 -6.98900+00 -6
(n,a) 107 5.5000+00 2.0000+01 4.3540+00 4.
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Reaction MT Enpin(MeV) Epaxz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 9.6209+00 2.0000+01 -9.56310+00 -9.5310+00
(n,n’1) 51 9.4000-02 2.0000+01 -9.3000-02 0.0000+00
(n,n’32) b2 1.2719-01 2.0000+01 -1.2600-01 0.0000+00
(n,n’3) 53 3.2807-01 2.0000+01 -3.2500-01 0.0000+00
(nn’'4) b4 4.2699-01 2.0000+01 -4.2300-01 0.0000+00
(n,n’s) b6 7.9443-01 2.0000+01 -7.8700-01 0.0000+00
(nm’s) 66 9.3070-01 2.0000+01 -9.2200-01 0.0000+00
(nm’c) 91 9.4088-01 2.0000+01 -9.4100-01 -9.4100-01
(nyy) 102 1.0000-11 2.0000+01 7.2760+00 7.2760+00
(n,p) 103 4.5000+00 2.0000+01 7.5200-01 7.5200-01
(n,d) 104 7.5000+00 2.0000+01 -3.3170+00 -3.3170+00
(n,t) 106 1.1600+01 2.0000+01 -6.9900+00 -6.9900+00
(n,a) 107 b5.5000+00 2.0000+01 4.3540+00 4.3540+00

Silver — 107

ZAID=47107.50C

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

Data Availabili

Continuous Energy

ZAID=47107.50C

NES=1669

Discrete Reaction

ZAID=47107.50D

ZAID=47107,50M

NES=263

Multigroup

30-Group

Isotope Information
Abundance=51.84%
Density=10.40625 gm /cm?

valuatj

0] jo

T=300°K

T=300°K

T=300°K

Photon-Production Data — No
Heating Numbers - Total
Energy Range - 1011 to 20 MeV

THERMAL

128



47107.50C

| oz/va/89
ZAID = 47107.50C
® Ag - 107
Prom RNCCSA
MT =301
HBATING
; g
®; i
i, P |
! . i _
B . f [
° ~ /_/ 3 :
s
Y] \\l/ .
% - SE—— 1S I
ot e’ 16t 10t 10t 100 t0f 10t 1 1d 1w 1’ 10t 1a' ot 10’ 10 1a' 10 10
Neutron Energy (MeV) ' Noutren Energy (MeV)
3. & A A A A " n " " .
8 v H) oz/08/m0
ZALD = 47107 50C ZAID = 47907 50C
Ag - 107 | A - 107
| FOTAL INELASTIC ! . i ”.;) os
- — ' —— —
1 =18 -
-E (E) Eg L N5
Tat0s
i i] | ¥
g ! ﬁ' Sy
t I
§
!.
g -
[ 7] 180 Y 28 a0 va 1.8 8 "o ”e Y] ns
. Neutron Enargy (MeV) Neutren Energy (MeV)
! N . . .
ZAID = 47107.50C
Ag - 107
5‘ I Prom RNCCSA
."'-.
2 MT = 208
s H PROD
e
I'. DEUTERIUM PROD
i ] TRITIUM PROD
wresor
gz ALPHA PROD
§ 1
§
g‘u o ----'Yl 0.0 173 e e 200 ne

Neulron Energy (MsV)

129




Silver — 109

ZAID=47109.50C
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

THERMAL
Data Availability STOT = 9345 tarne
MFP = 018 cm
Continuous Energy
ZAID=47109.50C NES=2120 T=300°K
Discrete Reaction
ZAID=47109.50D NES=263 T=300°K
Multigroup
ZAID=47109.50M 30-Group  T=300°K //4
L Inf . A AN

Abundance=48.16%
Density=10.6009 gm/cm?

valuatj formati
Photon-Production Data — No
Heating Numbers — Total
Energy Range - 10~1! to 20 MeV

Reaction Informati
Reaction MT Epin(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)
elastic 2 1.0000-11 2.0000+01

(n3n) 16 9.2670+00 2.0000+01 -9.1820+00 -9.1820+00
(nn'1) Bl 8.8815-02 2.0000+01 -8.8000-02 0.0000+00
(nn'2) B2 1.3423-01 2.0000+01 -1.3300-01 0.0000+00
(nn’s) B3 3.1388-01 2.0000+01 -3.1100-01 0.0000+00
(nn'4) B4 4.1884-01 2.0000+01 -4.1500-01 0.0000+00
(nn's) BB 7.0860-01 2.0000+01 -7.0200-01 0.0000+00
(nn'c) 91 7.0951-01 2.0000+01 -7.0300-01 -7.0300-01
(nyy) 102 1.0000-11 2.0000+01 6.8260+00 6.8260+00
(mp) 103 3.5000+00 2.0000+01 -5.3800-01 -5.3800-01
(ne) 107 5.5000+00 2.0000+01 3.4030+00 3.4030+00

E = 1400 MV
SIGTOT = 4.27 barns
MFP = 4.00 cm
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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

THERMAL

Data Availability P 0691 barns
MFP = 0.00 cm
Continuous Energy
ZAID=48000.50C NES=2981 T=300°K
ZAID=48000.51C NES=818 T=300°K
Discrete Reaction
ZAID=48000.50D NES=263 T=300°K
ZAID=48000.51D NES=263 T=300°K
Multigroup
ZAID=48000.50M 30-Group =300°K

Isotope Information
Abundance=Natural

Density=8.642 gm/cm?

Evaluation Information

Photon-Production Data — No
Heating Numbers — Total
Energy Range - 10~11 to 20 MeV

Reaction Informati

Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 7.5000+00 2.0000+01 -7.4330+00 -7.4330+00
(n,n’1) 51 3.0000-01 2.0000+01 -2.9730-01 0.0000+00
(n,n’32) 52 6.0004-01 2.0000+01 -5.9470-01 0.0000+00
(n,n’3) 53 1.2000+00 2.0000+01 -1.1890+00 0.0000+00
(n,n’4) 64 1.3000+00 2.0000+01 -1.2880+00 0.0000+00
(nyn’c) 91 1.5003+00 2.0000+01 -1.4870+00 -1.4870+00
(n,7) 102 1.0000-11 2.0000+01 7.1172+00 7.1172+00
(n,p) 103 3.5000+00 2.0000+01 2.7000-01 2.7000-01
(n,a) 107 6.5000+00 2.0000+01 3.0000+00 3.0000+00
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®
Tin
ZAID=50000.35C
SOURCE: ENDL-85 (ZA=50000 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Rata Avallability THERMAL
Continuous Energy SIGTOT = 511 barns
ZAID=50000.35C NES=205  T=0°K MFP = 830 om

Isotope Information
Abundance=Natural
Density=7.28 gm/cm3

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~19 to 20 MeV

Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01

(nm'c) 91 7.5000-01 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 9.3790+00 2.0000+01 -9.3000+00 -9.3000+00
(n,3n) 17 1.5127+01 2.0000+01 -1.5000+01 -1.5000+01
(n,7) 102 1.0000-10 2.0000+01 9.3500+00 9.3500+00

E = 100 MeV
SIGTOT = 6.54 barns
MFP = 414 cm

E = 14.00 MV
SICTOT = 454 barns
MFP = §96 cm
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Average Fission Product

ZAID=50120.35C .
SOURCE: ENDL-85 (ZA=99120 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availability THERMAL
Continuous Energy SIGTOT = 105.11 barns
ZAID=50120.35C NES=232  T=0°K MFP = 015 om
Discrete Reaction
ZAID=50120.35D NES=263 T=0°K
Multigroup
ZAID=50120.35M 30-Group T=0°K
Isotope Information
Abundance:See Appendix A.
Density:See Appendix A.

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers - Local
Energy Range - 1010 to 20 MeV

Reaction MT E,;in(MeV) Epgz(MeV) Qg (MeV) Qr(MeV)
elastic 1.0000-10 2.0000+01

(nm'c) 91 1.0000-01 2.0000+01 0.0000+00 0.0000+00
(»,2n) 16 8.0687+00 2.0000+01 -8.0000+00 -8.0000+00
(n,3n) 17 1.5482+01 2.0000+01 -1.5350+01 -1.56350+01
(n,7) 102 1.0000-10 2.0000+01 8.0000+00 8.0000+00

N
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Xenon

ZAID=54000.35C
SOURCE: ENDL-85 (ZA=54000 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availability THERMAL
Continuous Energy SICTOT = 28.89 barns
ZAID=54000.35C NES=5228 T=0°K MFP = 126188 cm
Multigroup
ZAID=54000.35M 30-Group T=0°K
Isotope Information

Abundance=Natural
Density=>5.887E-03 gm fcm?3

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10719 to 20 MeV

Reaction MT Enpnin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-10 2.0000+01

(nm’c) 91 4.0000-02 2.0000+01 0.0000+00 0.0000+00 E= 100 MV
(n,2n) 16 7.8307+00 2.0000+01 -7.7710+00 -7.7710+00 SICTOT = 7.06 barns
(n,3n) 17 1.5916+01 2.0000+01 -1.57956+01 -1.57956+01 MFP = 53507 cm

(npy) 102 1.0000-10 2.0000+01 7.8600+00 7.8600+00 \Q/////
=

E= 1400 MV
SIGTOT = 4,72 barns
MFP = 783840 cm

138



54000.35C

h-1 | 02/00/89 02/00/89
BAID = 84000.36C &_ SAID = 84000.950C
F Xo - NAT E”-M
| Arem ENDLESS [ Prem ENDLAGS
By T = 301
[ HEATING

kil

by

0;7 IJ ) 10

/

\\
* 1 i
E! 4\.
~F
% AN v
Em" e et w00 0t f0* 0t 0t 1 10 w' 1’ 1 1t 0 1 1t 1w i o
Neutvon Energy (MeV) Noutven Energy (Mo¥)
bt . s PRI ™1 TS A ERUTIITY ) F— .
¥ E 02/00/89 oz/oe/ee
E 241D = 5¢4000.36C ZAID = 64000.36C
E Xo - NaT Xo - NaY
Prom ENDLOSS L Prom ENDLOSS
[ur-m
CAMMA PRODUCTION
®J 9 -4
= I INELASTIC
E\, [ s
{- 1 | Wy
g 4
¥
1
®4 I
‘Ew‘ w0’ 16' 1’ 100 1ot 1gt 100 d 10 .
Neutron Energy (MeV)

139



Xenon — 134

ZAID=54134.35C
SOURCE: ENDL-85 (ZA=54134 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabili

Continuous Energy
ZAID=54134.35C NES=359 T=0°K
Izotope Information
Abundance=10.40%
Density=6.0043E-03 gm /cm?

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range ~ 10~19 to0 20 MeV
Reaction MT Epin(MeV) Enax(MeV) Qx(MeV) Qr(MeV)

elastic 2 1.0000-10 2.0000+01

(nm'c) 91 1.8000+00 2,0000+01 0.0000+00 0.0000+00

(n,m'1) 61 8,5338-01 2.0000+01 -8.4700-01 0.0000+00

(n;n'3) 52 1.8252+00 2.0000+01 -1.6130+00 0.0000+00

(nm’'s) 53 1.7440+00 2.0000+01 -1.7310+00 0.0000+00

(n,3n) 18 8.5983+00 2.0000+01 -8.5340+00 -8.65340+00 SICTOT = 585 barns
(n,3n) 17 1.5094+01 2.0000+01 -1.4981+01 -1.4981+01

(ny7) 102 1.0000-10 2,0000+01 6.4530+00 6.4530+00
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Barium — 138

ZAID=56138.50C
SOURCE: ENDF/B-V (MAT=1353, Tape 508)
REFERENCE: “Barium - 138,”
by R. J. Howerton, contained in ENDF-201

D Availabili
Continuous Energy
ZAID=56138.50C NES=292 T=300°K
ZAID=56138.51C NES=291 T=300°K
Discrete Reaction
ZAID=56138.50D NES=263 T=300°K
Multigroup
ZAID=56138.50M 30-Group T=300°K
Isotope Information
Abundance=71.70%
Density=3.5247 gm/cm?

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10~1! to 20 MeV

Reaction Information

Reaction MT Epin(MeV) Emaz(MeV) Qi (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 8.6500+00 2.0000+01 -8.5872+00 -8.5872+00
(n,3n) 17 1.5650+01 2.0000+01 -1.56536+01 -1.55636+01
(n,n’c) 91 1.4400+00 2.0000+01 -1.4295+00 -1.4295+00
(nyy) 102 1.0000-11 2.0000+01 4.7100+00 4.7100+00
(n,p) 103 6.0000+00 2.0000+01 -4.0400+00 -4.0400+00
(n,a) 107 2.2500+4+00 2.0000+01 3.8700+00 3.8700+00

142
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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
Continuous Energy
ZAID=62149.50C NES=2008 T=300°K
Discrete Reaction
ZAID=62149.50D NES=263 T=300°K

sotope Informatio;
Abundance=13.80%
Density=7.43449 gm/cm®

V. tio io
Photon-Production Data - No
Heating Numbers - Total
Energy Range - 1011 to 20 MeV

U0 i gl;lég‘o ‘;'.;I darns
Reaction MT Epin(MeV) Enaz(MeV) Qg (MeV) Qr(MeV) iy
elastic 2 1.0000-11 2.0000+01 M s o™
(n,2n) 16 5.8997+00 2.0000+01 -5.8600+00 -5.8600+00
(n,3n) 17 1.4165+01 2.0000+01 -1.4070+01 -1.4070+01 //
(n,n’1) b1 2.2149-02 2.0000+01 -2.2000-02 0.0000+00 TOTAL INELASTIC
(n,n’2) b2 2.7888-01 2.0000+01 -2.7700-01 0.0000+00 \ 39.%
(nm’3) b3 2.8794-01 2.0000+01 -2.8600-01 0.0000+00
(n,n’4) B4 3.5237-01 2.0000+01 -3.5000-01 0.0000+00
(n,n’5) 56 4.0070-01 2.0000+01 -3.9800-01 0.0000+00
(n,n’6) 56 b5.3268-01 2.0000+01 -5.2900-01 0.0000+00 //
(n,n'7) 57 5.6178-01 2.0000+01 -56.5800-01 0.0000+00 /’ .oawna
(n,n’8) 58 5.8594-01 2.0000+01 -5.8200-01 0.0000+00 % : 25
(n,n’9) 59 6.5440-01 2.0000+01 -6.5000-01 0.0000+00 \
(n,n’10) 60 8.5878-01 2.0000+01 -8.5300-01 0.0000+00
(n,n’c) 91 2.0000+00 2.0000+01 -1.9865+00 -1.9865+00
(n,y) 102 1.0000-11 2.0000+01 7.9824+00 7.9824+00
(n,p) 103 4.0000+00 2.0000+01 -2.7700-01 -2.7700-01
(n,a) 107 4.00004+00 2.0000+01 9.6000+00 9.6000+00
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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

Data Availability THERMAL
Continuous Energy SICTOT = 4563.00 barns
ZAID=63000.35C NES=364  T=0°K MFP = 000 cm
Discrete Reaction
ZAID=63000.35D NES=263 T=0°K
Multigroup
ZAID=63000.35M " 30-Group T=0°K
Isotope Information
Abundance=Natural
Density=7.5419 gm/cm?

Evaluation Inf .
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10719 to 20 MeV

Reaction MT Epnin(MeV) Epaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01

(nn’c) 91 2.4800-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 8.3249+00 2.0000+01 -8.2700+00 -8.2700+00
(n,3n) 17 1.4999+01 2.0000+01 -1.4900+01 -1.4900+01
(n,y) 102 1.0000-10 2.0000+01 6.2600+00 6.2600+00

E = 1400 MV
SICTOT = §15 barns
MFP = 849 cm
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ZAID=63151.55M

Reaction MT
elastic 2
(n,2n) 16
(n,3n) 17
(n,n’1) 51
(n,n’2) 52
(n,n’3) 63
(n,n’4) b4
(n,n’s5) 133
(n,n’s) b6
(n,n’'T) b7
(n,n’8) b8
(n,n’0) 3
(nn’10) 60
(n,n’11) 61
(nn’12) 62
(n,n’13) 63
(nm’14) 64
(n,n’15) 65
(n,n‘18) 66
(nmn’'17) 67
(n,n’c) 91
(ny7) 102
(n,p) 103
(n,d) 104
(n,t) 106
(n,’He) 108
(n,a) 107

Europium — 151

ZAID=63151.55C
SOURCE: Group T-2 (MAT=151, File /T2/PGY/EVAL/LAS/EU151LA)

REFERENCE: “n + 151Eu, 153Eu, and 1%°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)

Continuous Energy
ZAID=63151.55C
Discrete Reaction
ZAID=63151.55D

NES=4749

NES=263

Multigroup

30-Group

Isotope Information
Abundance=47.80%

Density=7.5180 gm/cm3

Evaluation Inf .

T=300°K

T=300°K

T=300°K

Photon-Production Data — Yes
Heating Numbers ~ Local
Energy Range — 10~11 to 20 MeV

Emaz(MeV) Qx(MeV)  Qr(MeV)
2.0000+01
.0000+01 -7.9682+00 -7 .9682+00
.0000+01 -1.4354+01 -1.4354+01
.0000+01 -2.1500-02 0.0000+00
.0000+01 -1.9620-01 0.0000+00
.0000+01 -1.9650-01 0.0000+00
.0000+01 -2.4330-01 0.0000+00
.0000+01 -2.6050-01 0.0000+00
.0000+01 -3.0720-01 0.0000+00
.0000+01 -3.0760-01 0.0000+00
.0000+01 -3.0780-01 0.0000+00
.0000+01 -3,3220-01 0.0000+00
.0000+01 -3.4980-01 0.0000+00
0000+01 -3.5370-01 0.0000+00
.0000+01 -4.1570-01 0.0000+00
.0000+01 -4.9960-01 0.0000+00
.0000+01 -5.0220-01 0.0000+00
.0000+01 -5.0340-01 0.0000+00
.0000+01 -5.1120-01 0.0000+00
.0000+01 -5.2210-01 0.0000+00
.0000+01 -5.2210-01 -5.2210-01
.0000+01 6.3056+00 6.3056+00
.0000+01 7.0644-01 7.0644-01
.0000+01 -2.6654+00 -2.6654+00
.0000+01 -4.3935+00 -4.3936+00
.0000+01 -5.4468+00 -5.4468+00
.0000+01 7.8655+00 7.8656+00
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THERMAL
SIGTOT = 918766 barns
MFP .00 cm

E =100 MV
SIGTOT = 705 barns
MFP = 473 om

N.CAMMA

E = 1400 MeV
SIGTOT = §.18 barns
MFP = 845 cm
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Reaction
elastic
(ny2n)
(n,3n)
(n,n’)a
(n,n’)p
(n’nll)
(n’nlz)
(n’nla)
(n,n’'4)
(n,n’s)
(nn’c)
(ny)
(n,p)
(n,d)
(n,t)
(n’ane)
(n,a)

Europium — 152

ZAID=63152.50C
SOURCE: ENDF/B-V (MAT=1292, Tape 509)
REFERENCE: “Summary Documentation for !32Eu and 154Eu,”
by H. Takahashi, contained in ENDF-201

Data Avajlability

- THERMAL
Continuous Energy SIGTOT = 231541 barns
ZAID=63152.50C NES=4553 T=300°K MFP = 001 cm
ZAID=63152.51C NES=736 T=300°K
Discrete Reaction
ZAID=63152,50D NES=263 T=300°K
¥.guwa
Isotope Information
Abundance=0.00%
Density=7.51811 gm/cm3 LasT
Evaluation Information
Photon-Production Data - No
Heating Numbers — Total
Energy Range — 10~11 to 20 MeV
MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

2 1.0000-11 2.0000+01 E =100 MoV
16 6.3469+00 2.0000+01 -6.3050+00 -6.3050+00 T 50559 barns
17 1.4500+01 2.0000+01 -1.4276+01 -1.4276+01 om
22 9.0000+00 2.0000+01 1.5600+00 1.5600+00
28 9.0000+00 2.0000+01 -5.5990+00 -5.5990+00
b1 b5.0332-02 2.0000+01 -5.0000-02 0.0000+00
b2 9.0094-02 2.0000+01 -8.9600-02 0.0000+00
63 1.0882-01 2.0000+01 -1.0810-01 0.0000+00
b4 1.3086-01 2.0000+01 -1.3000-01 0.0000+00
b6 1.4878-01 2.0000+01 -1.4780-01 0.0000+00
91 1.7000-01 2.0000+01 -1.6600-01 -1.6600-01

102 1.0000-11 2.0000+01 8.5510+00 8.5510+00
103 1.0000-11 2.0000+01 2.6584+00 2.6584+00
104 3.3968+00 2.0000+01 -3.3744+00 -3.3744+00
106 2.73156+00 2.0000+01 -2.7135+00 -2,7135+00
106 6.2359+00 2.0000+01 -6.1948+00 -6.1948+00
107 1.0000-11 2.0000+01 8.82556+00 8.8265+00

E= 1400 MV
SICTOT = 493 barns
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Europium — 153

ZAID=63153.55C
SOURCE: Group T-2 (MAT=153, File /T2/PGY/EVAL/LAS/EU153LA)
REFERENCE: “n + 1%1Euy, !53Eu, and '®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)

Data Availabili

Continuous Energy
ZAID=63153.55C NES=4174 T=300°K
Discrete Reaction
ZAID=63153.55D .NES=263 T=300°K
Multigroup
ZAID=63153.55M 30-Group T=300°K
lsotope Information
Abundance=52.20%
Density=7.56757 gm/cm3

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10~!! to 20 MeV

Reaction MT E.,in(MeV) Emaxz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 8.6372+00 2.0000+01 -8.55632+00 -8.5532+00

(n,3n) 17 1.4978+01 2.0000+01 -1.4859+01 -1.4859+01

(n,m'1) i 8.3960-02 2.0000+01 -8.3400-02 0.0000+00

(n,n'3) 62 9.8042-02 2.0000+01 -9.7400-02 0.0000+00

(n,n’3) 63 1.0388-01 2.0000+01 -1.0320-01 0.0000+00

(nn'e) 64 1.5260-01 2.0000+01 -1.5160-01 0.0000+00

(n,n’S) 66 1.7404-01 2.0000+01 -1.7290-01 0.0000+00

(nm’'6) 66 1.9437-01 2.0000+01 -1.9310-01 0.0000+00

(n,n’7) 67 2.3685-01 2.0000+01 -2.3530-01 0.0000+00

(n,n'8) 68 2.7148-01 2.0000+01 -2.6970-01 0.0000+00

(n,n’9) 69 3.2392-01 2.0000+01 -3.2180-01 0.0000+00

(n,n'10) 60 3.2725-01 2.0000+01 -3.2510-01 0.0000+00

(n,n'c) 91 3.27256-01 2.0000+01 -3.2510-01 -3.2510-01

(n,yy) 102 1.0000-11 2.0000+01 6.4422+00 6.4422+00

(n,p) 103 2.6735-02 2.0000+01 -2.6560-02 -2.6560-02

(n,d) 104 3.6926+00 2.0000+01 -3.6684+00 -3.6684+00

(n,t) 1056 5.7069+00 2.0000+01 -5.6686+00 -5.6685+00

(n,°He) 106 6.8830+00 2.0000+01 -6.8379+00 -6.8379+00 E = 1400 MoV

(n,a) 107 1.0000-11 2.0000+01 b5.8316+00 b5.8315+00 S,"';m';ﬁz" barns
MFP = cm
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Reaction
elastic
(n,2n)
(n,3n)
(nn')a
(nn')p
(nmn’1)
(n,n’2)
(n,n’s)
(n,n’4)
(n,n’s)
(n,n’c)

Europium — 154

ZAID=63154.50C
SOURCE: ENDF/B-V (MAT=1293, Tape 509)
REFERENCE: “Summary Documentation for !32Eu and !%4Eu,”
by H. Takahashi, contained in ENDF-201

D A vailabili
Continuous Energy
ZAID=63154.50C NES=4030 T=300°K
ZAID=63154,51C NES=748 T=300°K
Discrete Reaction
ZAID=63154.50D NES=263 T=300°K

Isotope Information
Abundance=0.00%

Density="7.61714 gm/cm?

Evaluation Information
Photon-Production Data - No
Heating Numbers — Total
Energy Range — 10~11 to 20 MeV
Reaction Information
MT Emin(MeV) Emaz(MeV)
2 1.0000-11 2.0000+01

16 6.8000+00 2.0000+01 -6.4380+00 -6
17 1.5088+01 2.0000+01 -1.4990+01 -1
22 1.1000+01 2.0000+01 -6.0700-01 -6
28 6.5074+00 2.0000+01 -6.4650+00 -6
61 6.8446-02 2.0000+01 -6.8000-02 O.
62 8.3343-02 2.0000+01 -8.2800-02 0
63 1.2290-01 2.0000+01 -1.2210-01 O
64 1.7333-01 2.0000+01 -1.7220-01 O
656 1.8118-01 2.0000+01 -1.8000-01 O
91 2.5000-01 2.0000+01 -2.3180-01 -2.
102 1.0000-11 2.0000+01 8.1670+00 8.
103 1.0000-02 2.0000+01 1.5124+00 1.
104 4.2682+00 2.0000+01 -4.2404+00 -4.
106 3.8747+00 2.0000+01 -3.8495+00 -3.
106 7.3800+00 2.0000+01 -7.3319+00 -7.
107 1.0000-11 2,0000+01 7.3015+00 7.

Qx (MeV) Qr(MeV)

.4380+00
.4990+01
.0700-01
.4650+00

0000+00

.0000+00
.0000+00
.0000+00
.0000+00

3190-01
1670+00
5124+00
2404+00
8495+00
3319+00
3015400

154

THERMAL
SIGTOT = 1506273 barns
MFP = 002 cm

e BLASTIC

04%

E =100 MV
SIGTOT = 6.72 barns
MFP = 500 cm

E = 1400 MeVY
SICTOT = 497 barns
MFP = 675 cm
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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

Data Availabili
Continuous Energy
ZAID=64000.35C NES=454 T=0°K
Discrete Reaction
ZAID=64000.35D NES=263 T=0°K
Multigroup
ZAID=64000.35M 30-Group T=0°K

Isotope Information
Abundance=Natural
Density=7.901 gm/cm?

Evaluatijon Information
Photon-Production Data - Yes
Heating Numbers ~ Local
Energy Range - 1010 to 20 MeV

Resaction Inf .
Reaction MT Epin(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)
elastic 1.0000-10 2.0000+01

(nm'c) 91 2.5942-02 2.0000+01 0.0000+00 0.0000+00
(n,3n) 16 6.4109+00 2.0000+01 -6.3700+00 -6.3700+00
(n,3n) 17 1.3486+01 2.0000+01 -1.3400+01 -1.3400+01
(ny) 102 1.0000-10 2.0000+01 8.0400+00 8.0400+00

N

E = 1400 MV
SIGTOT = §.39 barns
MFP = 813 cm
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ZAID=64152.50C
ZAID=64152.51C

ZAID=64152.50D

Reaction MT
elastic 2
(n,2n) 16
(nn')a 22
(n,n’)p 28
(n,n’1) b1
(n,n’2) b2
(n,n’s) b3
(n,n’4e) b4
(n,n’5) bb
(n,n’‘e) b6
(nm’7) 57
(n,n’s) b8
(n,n’9) 69
(n,n’10) 60
(nn‘11) 61
(n,m’12) 62
(n,m’13) 63
(n,n'14) 64
(nyn’'c) o1
(ny) 102
(n,p) 103
(n,a) 107

Gadolinium — 152

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 Availabili

Continuous Energy

NES=3285
NES=803

Discrete Reaction

NES=263

Isotope Information
Abundance=0.200%

Density=7.63318 gm/cm3
Evaluation Informatjon

Photon-Production Data — No
Heating Numbers — Total
Energy Range — 1011 to 20 MeV

T=300°K
T=300°K

T=300°K

Emin(MeV) Emaz(MeV) Qg (MeV)
1.0000-11 2.0000+01

8.65636+00 2.0000+01 -8.5965+00
5.0000-01 2.0000+01 2.2040+00
7.3928+00 2.0000+01 -7.3440+00
3.3622-01 2.0000+01 -3.3400-01
6.1908-01 2.0000+01 -6.1500-01
7.6001-01 2.0000+01 -7.5500-01
9.3718-01 2.0000+01 -9.3100-01
1.06560+00 2.0000+01 -1.0480+00
1.1164+00 2.0000+01 -1.1090+00
1.1306+00 2.0000+01 -1.1230+00
1.2351+00 2.0000+01 -1.2270+00
1.2916+00 2.0000+01 -1.2830+00
1.3237+00 2.0000+01 -1.3150+00
1.3278+00 2.0000+01 -1.3190+00
1.4435+00 2.0000+01 -1.4340+00
1.6167+00 2.0000+01 -1.6060+00
1.6549+00 2.0000+01 -1.6440+00
1.4596+00 2.0000+01 -1.4500+00
1.0000-11 2.0000+01 6.4870+00
1.04556+00 2.0000+01 -1.0386+00
5.0000-01 2.0000+01 8.0765+00

THERMAL

Qr(MeV)

-8.59656+00
2.2040+00
-7.3440+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
0.0000+00
-1.4500+00
6.4870+00
-1.0386+00
8.0765+00
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ZAID=64154.50C
ZAID=64154.51C

ZAID=64154.50D

Reaction MT
elastic 2
(n,2n) 16
(nyn')a 22
(n,n’)p 28
(nn'1l) b1
(n,n’2) b2
(n,n’3) b3
(n,n’4) b4
(n,n’5) 5656
(n,n’6) 66
(nn'7) b7
(n,n’s) b8
(n,n’9) 69
(n,n’10) 60
(n,n‘11) 61
(n,n‘12) 62
(n,n’13) 63
(n,n’14) 64
(n,n’c) 91
(nyy) 102
(nyp) 103
(n,a) 107

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

Continuous Energy

NES=7167
NES=892

Discrete Reaction

NES=263

Isotope Information
Abundance=2.18%

Density=7.73373 gm/cm3

Evalnation Information
Photon-Production Data — No
Heating Numbers — Total
Energy Range — 10~ to 20 MeV

T=300°K
T=300°K

T=300°K

Reaction Information
Emin(MeV) Emaz(MeV) Qx (MeV)
1.0000-11 2.0000+01
8.7132+00 2.0000+01 -8.65665+00
5.0000-01 2.0000+01 9.1600-01
7.6830+00 2.0000+01 -7.6330+00
1.2381-01 2.0000+01 -1.2300-01
3.7343-01 2.0000+01 -3.7100-01
6.8546-01 2.0000+01 -6.8100-01
7.3000-01 2.0000+01 -7.1800-01
8.2135-01 2.0000+01 -8.1600-01
1.0026+00 2.0000+01 -9.9600-01
1.05649+00 2.0000+01 -1.0480+00
1.1354+00 2.0000+01 -1.1280+00
1.2491+00 2.0000+01 -1.2410+00
1.2602+00 2.0000+01 -1.2520+00
1.2723+00 2.0000+01 -1.2640+00
1.3045+00 2.0000+01 -1.2960+00
1.4072+00 2.0000+01 -1.3980+00
1.4243+00 2.0000+01 -1.4150+00
1.4092+00 2.0000+01 -1.4000+00
1.0000-11 2.0000+01 6.4460+00
1.2024+00 2.0000+01 -1.1946+00
1.5000+00 2.0000+01 6.5125+00

THERMAL

Qr(MeV)
gwo_l%'a barns
.6565+00 T ey |

.1946+00

-8
9
-7
0
0
0
0
0
0
0.
0.
0
0
0
0
0
0
-1
6
-1
6.5125+00
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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 =300°K
ZAID=64155.51C NES=879 T=300°K

Discrete Reaction
ZAID=64155.50D NES=263 T=300°K

Isotope Information
Abundance=14.80%

Density=7.7841 gm/cm®

Evaluation Information
Photon-Production Data -- No
Heating Numbers — Total
Energy Range — 10~11 to 20 MeV

Beaction Information
Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) QRr(MeV)

elastic . - . +
2 1.0000-11 2.0000+01

(n,2n) - 16 6.4794+00 2.0000+01 -6.43756+00 -6.4375+00
(nn')a 22 b5.0000-01 2.0000+01 7.5000-02 7.5000-02
(n,n’)p 28 7.6817+00 2.0000+01 -7.6320+00 -7.6320+00
(n,n’1) b1 6.0391-02 2.0000+01 -6.0000-02 0.0000+00
(n,n’2) b2 8.7063-02 2.0000+01 -8.6500-02 0.0000+00
(n,n’3) b3 1.0699-01 2.0000+01 -1.0530-01 0.0000+00
(n,n'4) b4 1.0830-01 2.0000+01 -1.0760-01 0.0000+00
(n,n’5) 65 1.1877-01 2.0000+01 -1.1800-01 0.0000+00
(n,n’6) b6 1.4705-01 2.0000+01 -1.4610-01 0.0000+00
(n,n’'T) b7 2.6844-01 2.0000+01 -2,6670-01 0.0000+00
(n,n’8) b8 2.7036-01 2.0000+01 -2.6860-01 0.0000+00
(n,n’9) b9 2.8877-01 2.0000+01 -2.8690-01 0.0000+00
(n,n’'10) 60 3.2812-01 2.0000+01 -3.2600-01 0.0000+00
(n,n’'11) 61 3.6909-01 2.0000+01 -3.6670-01 0.0000+00
(n,n’12) 62 4.9198-01 2,0000+01 -4.8880-01 0.0000+00
(n,n’'13) 63 5.9626-01 2.,0000+01 -5,9240-01 0.0000+00
(n,n’14) 64 6.5182-01 2.0000+01 -6.4760-01 0.0000+00
(n,n’c) 91 6.7436-01 2.0000+01 -6.7000-01 -6.7000-01
(nyy) 102 1.0000-11 2.0000+01 8.5354+00 8.5354+00
(n,p) 103 5.0000-01 2.0000+01 b5.3544-01 b5.3544-01
(n,a) 107 5.0000-01 2.0000+01 8.33256+00 8.3325+00
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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

D A vailabili
Continuous Energy
ZAID=64156.50C NES=3964 T=300°K
ZAID=64156.51C NES=763 T=300°K
Discrete Reaction
ZAID=64156.50D NES=263 T=300°K

Isotope Information
Abundance=20.47%
Density=7.83428 gm/cm?

Evaluation Information
Photon-Production Data - No
Heating Numbers - Total
Energy Range — 10~11 to 20 MeV

Reaction MT Egin(MeV) Empnaz(MeV) Qi (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 8.5917+00 2.0000+01 -8.5365+00 -8.5365+00
(nn')a 22 2.0627-01 2.0000+01 -2.0395-01 -2.0396-01
(n,n’)p 28 8.0528+00 2.0000+01 -8.0010+00 -8.0010+00
(n,n'1) 61 8.9576-02 2.0000+01 -8.9000-02 0.0000+00
(n,n’2) 62 2.8986-01 2.0000+01 -2.8800-01 0.0000+00
(n,;n’3) 63 5.8878-01 2.0000+01 -5.8500-01 0.0000+00
(n,n’4) 64 9.7124-01 2.0000+01 -9.65600-01 0.0000+00
(n,n’5) 65 1.056568+00 2.0000+01 -1.0490+00 0.0000+00
(n,n’s) 66 1.1363+00 2.0000+01 -1.1290+00 0.0000+00
(nn'T) 67 1.1615+00 2.0000+01 -1.15640+00 0.0000+00
(n,n’8) 68 1.1756+00 2.0000+01 -1.1680+00 0.0000+00
(n,n’9) 69 1.2500+00 2.0000+01 -1.2420+00 0.0000+00
(n,n’10) 60 1.2661+00 2.0000+01 -1.2480+00 0.0000+00
(n,n’11) 61 1.2661+00 2.0000+01 -1.2580+00 0.0000+00
(nn’12) 62 1.2843+00 2.0000+01 -1.2760+00 0.0000+00
(n,m’13) 63 1.30684+00 2.0000+01 -1.2980+00 0.0000+00
(n,n'14) 64 1.3285+00 2.0000+01 -1.3200+00 0.0000+00
(n,m'c) 91 1.3336+00 2.0000+01 -1.3250+00 -1.3250+00
(n,yy) 102 1.0000-11 2.0000+01 6.3598+00 6.3598+00
(n,p) 103 1.6814+00 2.0000+01 -1.6706+00 -1.6706+00
(n,«) 107 1.0000-11 2.0000+01 5.6625+00 b5.6625+00
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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

D Avajlabili
Continuous Energy
ZAID=64157.50C NES=5370 T=300°K
ZAID=64157.51C NES=826 T=300°K
Discrete Reaction
ZAID=64157.50D NES=263 T=300°K

Isotope Information
Abundance=15.65%

Density="7.88462 gm/cm®

Evaluation Information
Photon-Production Data — No

Heating Numbers — Total
Energy Range — 10~11 to 20 MeV
R ion Inf t
Reaction MT Egin(MeV) Emaz(MeV) Qg (MeV) QRr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.4004+00 2.0000+01 -6.3595+00 -6.3695+00
(n,n')a 22 7.0143-01 2.0000+01 -6.9695-01 -6.9695-01
(nn’)p 28 8.0816+00 2.0000+01 -8.0300+00 -8.0300+00
(n,n'1) 61 b5.4850-02 2.0000+01 -5.4500-02 0.0000+00
(n,n’'2) 52 6.4411-02 2.0000+01 -6.4000-02 0.0000+00
(n,n’3) 63 1.1654-01 2.0000+01 -1.1680-01 0.0000+00
(n,n’4) 564 1.3235-01 2,0000+01 -1.3150-01 0.0000+00
(n,n’5) 556 1.8216-01 2.0000+01 -1.8100-01 0.0000+00
(n,n’6) 56 2.2886-01 2.0000+01 -2.2740-01 0.0000+00
(nn’'T) 67 3.4822-01 2.0000+01 -3,4600-01 0.0000+00
(n,n’8) 58 3.6231-01 2.0000+01 -3.6000-01 0.0000+00
(n,n’'9) 69 4.2773-01 2.0000+01 -4.2500-01 0.0000+00
(nn‘10) 60 4.3961-01 2.0000+01 -4.3680-01 0.0000+00
(n,m’11) 61 6.9041-01 2.0000+01 -6.8600-01 0.0000+00
(n,m’12) 62 7.9608-01 2.0000+01 -7.9100-01 0.0000+00
(n,m’13) 63 8.1823-01 2,0000+01 -8.1300-01 0.0000+00
(nn‘14) 64 8.4439-01 2.0000+01 -8.3900-01 0.0000+00
(n,n’c) 91 6.7431-01 2.0000+01 -6.7000-01 -6.7000-01
(n,y) 102 1.0000-11 2.0000+01 7.9368+00 7.9368+00
(n,p) 103 5.8127-01 2.0000+01 -5.7756-01 -5.7756-01
(n,a) 107 1.5000+00 2.0000+01 7.2805+00 7,2805+00
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ZAID=64158.50C
ZAID=64158.51C

ZAID=64158.50D

Reaction MT

elastic 2
(n,2n) 16
(n,n’)a 22
(n’)p 28
(n,n’1) b1
(n,n'2) b2
(n,n’s) 63
(n,n’4) b4
(n,n’s) bb
(n,n’'6) b6
(n,n'7) 67
(n,n’s) b8
(n,n'9) 69
(n,m’10) 60
(an’11) 61
(nmn’13) 62
(n,m'13) 63
(nmn'14) 64
(n,n’'c) 91
(n,7) 102
(n:p) 103
(n,a) 107

Gadolinium — 158

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

Data Availabili

Continuous Energy

NES=15000 T=300°K
T=300°K

NES=1074

Discrete Reaction

NES=263

Isotope Information
Abundance=24.84%

Density=7.93487 gm/cm3
Evaluation Information

Photon-Production Data - No
Heating Numbers ~ Total
Energy Range - 10~11 to 20 MeV

T=300°K

Enin(MeV) Epaz(MeV) Qg (MeV)
1.0000-11 2.0000+01

7.9882+00 2.0000+01 -7.9375+00
6.6116-01 2.0000+01 -6.56956-01
8.5694+00 2.0000+01 -8.5150+00
8.0008-02 2.0000+01 -7.9500-02
2.6277-01 2.0000+01 -2.6110-01
6.0000-01 2.0000+01 -5.9300-01
9.7730-01 2.0000+01 -9.7110-01
1.05623+00 2.0000+01 -1.0456+00
1.2036+00 2.0000+01 -1.1960+00
1.2736+00 2.0000+01 -1.2654+00
1.3671+00 2.0000+01 -1.3584+00
1.4156+00 2.0000+01 -1.40686+00
1.4616+00 2.0000+01 -1.4523+00
1.4909+00 2.0000+01 -1.4814+00
1.5271+00 2.0000+01 -1.56174+00
1.5891+00 2.0000+01 -1.5790+00
1.6498+00 2.0000+01 -1.6393+00
1.0487+00 2.0000+01 -1.0420+00
1.0000-11 2.0000+01 b5.9450+00
2.6685+00 2.0000+01 -2.6516+00
1.56000+00 2.0000+01 5.1565+00

Qr(MeV)

.9376+00
.5695-01
.51560+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
.0420+00
.9450+00
.6616+00

-7
-6
-8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
-1
5
-2
5.1665+00
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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

D A vailabili
Continuous Energy
ZAID=64160.50C NES=8229 T=300°K
ZAID=64160,51C NES=947 T=300°K
Discrete Reaction

ZAID=64160.50D NES=263 T=300°K

Isotope Information
Abundance=21.86%

Density=8.03551 gm /cm3

Evaluation Information
Photon-Production Data — No
Heating Numbers — Total
Energy Range - 1011 to 20 MeV

Reaction Informati

Reaction MT Engin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01 E = 100 Me¥
(n,3n) 16 7.5056+00 2.0000+01 -7.4586+00 -7.4585+00 T 733 barns
(am')a 22 1.0103+00 2.0000+01 -1.0040+00 -1.0040+00

(nn)p 28 9.3697+00 2.0000+01 -9.3010+00 -9.3010+00

(nn'1) b1 7.5473-02 2.0000+01 -7.5000-02 0.0000+00

(nn'3) 52 2.4956-01 2.0000+01 -2.4800-01 0.0000+00

(nn’s) B3 5.1724-01 2.0000+01 -5.1400-01 0.0000+00

(nm'4) B4 8.7347-01 2.0000+01 -8.6800-01 0.0000+00

(an's) B 9.9423-01 2.0000+01 -9.8800-01 0.0000+00

-(nn'¢)  B6 1.0767+00 2.0000+01 -1.0700+00 0.0000+00

(nm'r)  B7 1.1653+00 2.0000+01 -1.1480+00 0.0000+00

(nm's) B8 1.2317+00 2.0000+01 -1.2240+00 0.0000+00

(nm’c) 91 1.0083+00 2.0000+01 -1.0000+00 -1.0000+00

(ny) 102 1.0000-11 2.0000+01 5.6330+00 b5.6330+00

(mp) 103 3.6424+00 2.0000+01 -3.6196+00 -3.6196+00

(ma) 107 2.5000+400 2.0000+01 4.4545+00 4.4545+00
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ZAID=67165.55D

ZAID=67165.55M

Reaction MT
elastic 2
(n,3n) 16
(n,3n) 17
(n,4n) 37
(n,n’1) -3
(n,n’32) b2
(nn'y) b3
(nm'e) b4
(n,n’s) bb
(n,n’e) 56
(n,n’'T) b7
(n,n’8) b8
(n,n’9) 69
(n,m’10) 60
(n,n‘11) 61
(nn’12) 62
(n,n’13) 63
(n,n'c) 91
(nyy) 102

Holmium — 165

ZAID=67165.55C
SOURCE: Group T-2 (MAT=165, File /T2/PGY/EVAL/LAS/HO165LA)

REFERENCE: “n + !51Eu, !3Eu, and 1%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)

Data Availabili

Continuous Energy
ZAID=67165.55C
Discrete Reaction

NES=2426

NES=263

Multigroup

30-Group

Isotope Information
Abundance=100.00%

Density=8.795 gm/cm®

Evaluation Inf .

T=300°K

T=300°K

T=300°K

Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 101! t0 30 MeV

Reaction Inf .
Emin(MeV) Emaz(MeV)  Qx(MeV)
1.0000-11 3.0000+01

8.1000+00 3.0000+01 -8.0304+00
1.4760+01 3.0000+01 -1.4660+01
2.3243+01 3.0000+01 -2.3063+01
9.6279-02 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 -4.2040-01
4.5195-01 3.0000+01 -4.4920-01
4.9400-01 3.0000+01 -4.9100-01
5.0225-01 3.0000+01 -4.9920-01
5.1865-01 3.0000+01 -5.15560-01
5.4230-01 3.0000+01 -5.3900-01
5.7027-01 3.0000+01 -5.6680-01
5.9341-01 3.0000+01 -5.8980-01
5.9341-01 3.0000+01 -5.8980-01
1.0000-11 3.0000+01 6.2424+00

Qr(MeV)

-8.0304+00
-1.4660+01
-2.30683+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
-5.8980-01
6.2424+00
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Hafnium

ZAID=72000.50C
SOURCE: ENDF/B-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 THERMAL
SICTOT = 11143 barns
MFP = 020 cm
D Availabil
Continuous Energy
ZAID=72000.50C NES=8270 T=300°K
Discrete Reaction
ZAID=72000.50D NES=263 T=300°K
Isotope Information

Abundance=Natural
Density=13.31 gm/cm?

formatj
Photon-Production Data - No
Heating Numbers — Total
Energy Range — 10~1! to 20 MeV

Reaction Informati
Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qgp(MeV)
elastic 2 1.0000-11 2.0000+01

(n,3n) 16 6.1300+00 2.0000+01 -6.0700+00 -6.0700+00
(nm’1) Bl 9.3727-02 2.0000+01 -9.3200-02 0.0000+00
(nn'3) B2 1.1364-01 2.0000+01 -1.1300-01 0.0000+00
(nn's) B3 2.5202-01 2.0000+01 -2.5060-01 0.0000+00
(nn'4) B4 3.0900-01 2.0000+01 -3.0700-01 0.0000+00
(nm's) 56 3.2300-01 2.0000+01 -3.2100-01 0.0000+00
(nn'6) 56 3.8718-01 2.0000+01 -3.8500-01 0.0000+00
(nn'7) BT 4.1131-01 2.0000+01 -4.0900-01 0.0000+00
(nn's) B8 4.2941-01 2.0000+01 -4.2700-01 0.0000+00
(nmn's) B9 5.1200-01 2.0000+01 -5.0900-01 0.0000+00
(nn'10) 60 5.5814-01 2.0000+01 -5.5500-01 0.0000+00
(nn’11) 61 5.9434-01 2.0000+01 -5.9100-01 0.0000+00
(nn'13) 62 6.3600-01 2.0000+01 —6.3200-01 0.0000+00
(nm'c)’ 91 1.0000+00 2.0000+01 -9.3200-02 -9.3200-02
(ny) 102 1.0000-11 2.0000+01 7.1800+00 7.1800+00
(np) 103 7.5000400 2.0000+01 2.9000-01 2.9000-01

SICTOT = §.30 barns
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Tantalum — 181

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

THERMAL
Data Availability SICTOT = 2734 barme
Continuous Energy
ZAID=73181.50C NES=6341 T=300°K
ZAID=73181.51C NES=753 T=300°K
Discrete Reaction
ZAID=73181.50D NES=263 T=300°K
ZAID=73181.51D NES=263 T=300°K
Multigroup
ZAID=73181.50M 30-Group =300°K
Isotope Information

Abundance=99.998%
Density=16.60 gm/cm®

Evaluation Information
Photon-Production Data - Yes

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

Reaction MT Epin(MeV) Emaz(MeV Qx (MeV) Qr(MeV)

)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 7.6726+00 2.0000+01 -7.6300+00 -7.6300+00 NELASTIC
(n,3n) 17 1.4299+01 2.0000+01 -1.4220+01 -1.4220+01
(n,n’1) 61 6.2346-03 2.0000+01 -6.2000-03 0.0000+00
(n,m’'3) 52 1.3686-01 2.0000+01 -1.3610-01 0.0000+00 //
(n,n’3) 63 1.5948-01 2.0000+01 -1.5860-01 0.0000+00 Y iz 7
(n,n'4) 64 3.0318-01 2.0000+01 -3.0150-01 0.0000+00 e S
(n,n’6) 66 3.3938-01 2.0000+01 -3.376560-01 0.0000+00
(n,n’6) 66 4.8489-01 2.0000+01 -4.8220-01 0.0000+00
(n,n'T) B7 4.9776-01 2.0000+01 -4.9500-01 0.0000+00
(n,n’8s) 68 6.2346-01 2.0000+01 -6.2000-01 0.0000+00
(n,n’'9) 59 7.2401-01 2.0000+01 -7.2000-01 0.0000+00
(nn‘10) 60 9.3016-01 2.0000+01 -9.2500-01 0.0000+00
(n,n’c) 91 1.1997+00 2.0000+01 -1.1930+00 -1.1930+00
(n,y) 102 1.0000-11 2.0000+01 6.0700+00 6.0700+00
(n,p) 103 2.4003-01 2.0000+01 -2.3870-01 -2.3870-01
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Tungsten

ZAID=74000.55C

SOURCE: Group T=2 (MAT=7400, File /T2/PGY/PROB/W /NAT/WNATV6D)

REFERENCE: “"Summary Documentation for NATw

by E. D. Arthur, P. G. Young, and R. Boicourt
contained in ENDF-201 Supplement 1
Data Avajlability
Continuous Energy
NES=1816
Discrete Reaction THERMNAL
NES=263 T=300°K SIGTOT = 23.11 barns
Multigroup MFP = 088 cm
30=Group T=300°K

ZAID=74000.55C T=300°K
ZAID=74000.55D

ZAID=74000.55M

Isotope Information
Abundance=Natural

Density=19.35 gm/em®
Evaluation Information

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range = 10=!! to 20 MeV

Reaction Information

Reaction MT Ejin(MeV) Emaz(MeV) Qi (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.2246+00 2.0000+01 -6.1904+00 -6.1904+00
(n,3n) 17 1.3026+01 2.0000+01 -1.2954+01 -1.2954+01
(nm')p 28 7.1313+00 2.0000+01 -7.0920+00 -7.0920+00
(n,n'1) b1 4.7260-02 2.0000+01 -4.7001-02 0.0000+00
(n,;n’2) 52 9.9550-02 2.0000+01 -9.9004-02 0.0000+00
(n,n’3) 63 1.0060-01 2.0000+01 -1.00056-01 0.0000+00
(n,n’4) 64 1.1180-01 2.0000+01 -1.1119-01 0.0000+00
(n,n’5) 66 1.3000-01 2.0000+01 -1.2234-01 0.0000+00
(n,n’6) b6 2.0810-01 2.0000+01 -2.0696-01 0.0000+00
(n,n’'T) 67 2.1020-01 2.0000+01 -2.0905-01 0.0000+00
(n,n’8) 58 2.9360-01 2.0000+01 -2.9199-01 0.0000+00
(n,n’0) B9 3.1070-01 2.0000+01 -3.0900-01 0.0000+00
(n,n'10) 60 3.1120-01 2.0000+01 -3.0949-01 0.0000+00
(n,n’11) 61 3.3080-01 2.0000+01 -3.2898-01 0.0000+00
(n,n'12) 62 3.6606-01 2.0000+01 -3.6405-01 0.0000+00
(n,n’13) 63 3.9873-01 2.0000+01 -3.96556-01 0.0000+00
(n,n'14) 64 4,1430-01 2.0000+01 -4.1203-01 0.0000+00
(nn’'15) 65 4.5550-01 2.0000+01 -4.5300-01 0.0000+00
(n,n’16) 66 4.8970-01 2.0000+01 -4.8701-01 0.0000+00
(n,n‘17) 67 b5.5710-01 2.0000+01 -5.54056-01 0.0000+00
(n,n'18) 68 6.0330-01 2.0000+01 -5.9999-01 0.0000+00
(n,n'19) 69 6.2340-01 2.0000+01 -6.1998-01 0.0000+00
(n,n'20) T0 6.8380-01 2.0000+01 -6.8003-01 0.0000+00
(n,n’21) 71 7.4168-01 2.0000+01 -7.3753-01 0.0000+00
(n,n'22) 72 7.4410-01 2.0000+01 -7.4002-01 0.0000+00
(nm'23) 73 7.5244-01 2.0000+01 -7.4833-01 0.0000+00
(nmn’24) T4 8.1299-01 2.0000+01 -8.0856-01 0.0000+00
(nm'25) 75 8.6660-01 2.0000+01 -8.6187-01 0.0000+00
(n,n'26) 76 8.8690-01 2.0000+01 -8.8206-01 0.0000+00
(n,n'27) T7 9.0825-01 2.0000+01 -9.0329-01 0.0000+00
(n,n'28) 78 9.5771-01 2.0000+01 -9.5248-01 0.0000+00
(n,n’20) 79 1.0080+00 2.0000+01 -1.0025+00 0.0000+00
(n,n’30) 80 1.0111+00 2.0000+01 -1.0066+00 0.0000+00
(m,n'31) 81 1.0120+00 2.0000+01 -1.0065+00 0.0000+00
(n,n'32) 82 1.0211+00 2.0000+01 -1.01656+00 0.0000+00
(n,n’33) 83 1.0372+00 2,0000+01 -1.0315+00 0.0000+00
(nn’34) 84 1,0511+400 2.0000+01 -1.0454+00 0.0000+00
(n,n'35) 85 1.1281+00 2,0000+01 -1.1219+00 0.0000+00
(n,n'36) 86 1.1361+00 2.0000+01 -1.1299+00 0.0000+00
(n,n'3a7) 87 1.1400+00 2.0000+01 -1.1338+00 0.0000+00
(nn’3s) 88 1.1420+00 2.0000+01 -1.1357+00 0.0000+00
(nn’39) 89 1.1508+00 2.0000+01 -1.1445+00 0.0000+00
(n,n‘40) 90 1,1561+00 2.0000+01 -1.1498+00 0.0000+00
(n,n’'c) 91 3.1070-01 2.0000+01 -2.9838-01 -2.9838-01
(nyy) 102 1.0000-11 2.0000+01 7.4114+00 7.4114+00
(m,p) 103 2.8760-01 2.0000+01 -2.8600-01 -2.8600-01
(n,a) 107 1.0000-11 2.0000+01 9.0785+00 9.0785+00
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Tungsten — 182

ZAID=74182.55C
SOURCE: Group T-2 (MAT=182, File /T2/PGY/W182/W2LASL1D)
REFERENCE: “Summary Documentation for 32W, 183\ 184\ apd 186w »
by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis
contained in ENDF-201 Supplement I

THERMAL
ata_Availabili im;g:im

Continuous Energy
ZAID=74182.55C NES=13865 T=300°K

Discrete Reaction
ZAID=74182,55D NES=263 T=300°K

Multigroup

ZAID=74182.55M 30-Group T=300°K

Isotope Information
Abundance=26.30%

Density=19.29829 gm /cm3

7 (31 formatj
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~!! to 20 MeV

. . E= 100 MV

Reaction Information SIGTOT = 821 barns
Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV) MFP = 233 cm
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 8.1071+400 2.0000+01 -8.0624+00 -8.0624+00
(n,3n) 17 1.4829+01 2.0000+01 -1.4747+01 -1.4747+01
(nm)p 28 1.1500+01 2.0000+01 -7.0920+00 -7 .0920+00
(nm’1) B1 1.0060-01 2.0000+01 -1.0006-01 0.0000+00
(nm’2) 52 3.3080-01 2.0000+01 -3.2898-01 0.0000+00
(nm’s) 53 6.8380-01 2.0000+01 -6.8003-01 0.0000+00
(nm'a) B4 1.1420+00 2.0000+01 -1.1357+00 0.0000+00 .
(nn’s) 55 1.1508+00 2.0000+01 -1.1445+00 0.0000+00 iugzed
(nn’6) 56 1.2290+00 2.0000+01 -1.2222+00 0.0000+00 \
(nn'r) BT 1.2650+00 2.0000+01 -1.2580+00 0.0000+00
(nn's) 58 1.2960+00 2.0000+01 -1.2889+00 0.0000+00
(nn'9) 59 1.3380+00 2.0000+01 -1.3306+00 0.0000+00
(nm’10) 60 1.3780+00 2.0000+01 -1.3704+00 0.0000+00
(nn'11) 61 1.2480+00 2.0000+01 -1.4400+00 0.0000+00
(nm’12) 62 1.4950+00 2.0000+01 -1.4868+00 0.0000+00
(nm’13) 63 1.5180+00 2.0000+01 -1.5096+00 0.0000+00 AN
(nin‘14) 64 1.5620+00 2.0000+01 -1.5634+00 0.0000+00
(nn’15) 66 1.6310+00 2.0000+01 -1.6220+00 0.0000+00
(nn'16) 66 1.6420+00 2.0000+01 -1.6328+00 0.0000+00
(nn'17) 67 1.6700400 2.0000+01 -1.6608+00 0.0000+00
(nn’18) 68 1.7210+00 2.0000+01 -1.7115+00 0.0000+00
(nm’19) 69 1.7680+00 2.0000+01 -1.7583+00 0.0000+00
(nn'c) 91 3.0000-01 2.0000+01 -2.9835-01 -2.9835-01
(nry) 102 1.0000-11 2.0000+01 6.1904+00 6.1904+00
(n.p) 103 1.0500+01 2.0000+01 —1.0286+00 —1.0286+00
(nia) 107 1.1000+401 2.0000+01 7.8805+00 7.8805+00
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Tungsten — 183

ZAID=74183.55C
SOURCE: Group T-2 (MAT=183, File /T2/PGY/W183/W3LASL1D)
REFERENCE: “Summary Documentation for 182W, 183\ 184y apd 186w »
by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis

contained in ENDF-201 Supplement I

Data Availabili

Continuous Energy

ZAID=74183.55C

NES=8083

Discrete Reaction

ZAID=74183.55D

ZAID=74183.55M

NES=263

Multigroup

30-Group

Isotope Information
Abundance=14.30%

Density=19.40457 gm fcm?

Evaluation Informati

T=300°K

T=300°K

T=300°K

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10—11 to 20 MeV

Reaction Information

Reaction MT E,,in(MeV)

elastic 2 1.0000-11
(n,2n) 16 6.2246+00
(n,3n) 17 1.4332+01
(n,n’)p 28 1.1500+01
(n,n’1) b1 4.7260-02
(n,n’2) b2 9.9550-02
(n,n’3) 63 2.0810-01
(n,n’4) 54 2.1020-01
(n,n’5) 656 2.9360-01
(n,n’6) 66 3.1070-01
(n,n’'T) b7 3.1120-01
(n,n’s) 68 4.1430-01
(n,n’9) 59 4.5550-01
(n,n‘10) 60 4.8970-01
(n,m’11) 61 5.5711-01
(n,n‘12) 62 6.0330-01
(nn‘13) 63 6.2340-01
(nn'14) 64 7.4410-01
(n,n’c) 91 7.4410-01
(n,y) 102 1.0000-11
(n,p) 103 1.0000+01
(n,a) 107 1.1000+01

[SISTSTSISINTSINTNINTSTNISTNININISNINTNININTN)

Emaz(MeV) Qi (MeV)
0000+01
.0000+01 -6.
.0000+01 -1
.0000+401 -7.
.0000+01 -4.
.0000+01 -9
.0000+401 -2.
.0000+01 -2.
.0000+01 -2
.0000401 -3.
.0000+01 -3.
.0000+01 -4.
.0000401 -4.
.0000401 -4,
.0000+01 -b.
.0000+01 -5
.0000401 -6.
.0000+401 -7.
.0000401 -7.
.0000+01 7.
.0000401 -2.
.0000+01 9

.9004-02

.9199-01

.9999-01

1904+00 -6

.4253+01 -1

2190400 -7
7001-02

0696-01
09056-01

0900-01
0949-01
1203-01
5300-01
8701-01
5405-01

1998-01
4002-01
4002-01 -7
4114+00 7

OO0 O0OO0O0O0O0O00000O

8600-01 -2.
.0785+00 9

QRr(MeV)

.1904+00
.42563+01
.2190+00

0.0000+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
.4002-01
.4114+00
8600-01
.0785+00

182

THERMAL

E =100 MV
SIGTOT = 856 barns
MFP = 238 cm

SIGIOT = 5§45 barns




74183.55C

1 0x/0g/89
® ZAID = M183.56C
1 F v - 183
] Prom RMCCSA
: MP =t
] TOTAL
¥ 1 —
~ 3 uret
3 ok
NT =101
A TON
8 :
h |
¥ :
E! F
% T —— S —. L
1w 1e’ w0 10’ 10t 100 10t 100 1d 1d
Neutron Energy (MeV)
ZAID = M183.55C
by | v - a8
= Prom RMCCSA
T = 302
GAMMA PRODUCTION
®
i |
SNl |
'Ei d 3
|3 - e s
10f 10’ fo°  16° 10  10° 1a° 0 1 1d
3 Nautron Enargy (MsV)
i A .
ZAID = 74183.56C
¥ - 188
§ I Prom RMCCSA
= 108
s i ”VT.P)
- M =107
i
!.
3
00 e Y] PY]

"o 17 100
Neutron Enargy (NeV)

183

. N N .
2  SAID = M183.55C
3 / Ew - 188
[ Prem RMCCSA
% j T = 201
E HEATING
%’ r
ib1 r
%:! |
3 4
3 ]
¥ ;
S — A
10! e’ 1t gt w10t 10t ot st o
Noutren Energy (MeV)
9 " i i A A
ZAID = M183.56C
v - 183
a2 | Prom RNCCSA
TOTAL INELASTIC

ann"hlm(“)

(7]

(7

Crose Seclion (barns)
X 0.000

I.ADVI

02/04/89
ZAID = M183.55C
V. 188




Tungsten — 184

ZAID=74184.55C
SOURCE: Group T-2 (MAT=184, File /T2/PGY/W184/W4LASL1D)
REFERENCE: “Summary Documentation for 182W, 183W 184y anq 186y »
by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis
contained in ENDF-201 Supplement I

Data Availabili

Continuous Energy
ZAID=74184.55C NES=7835
Discrete Reaction
ZAID=74184.55D NES=263
Multigroup
30-Group

T=300°K
T=300°K

ZAID=74184.55M T=300°K

Isotope Information
Abundance=30.67%

Density=19.5107 gm /cm3
Evaluation Inf .
Photon-Production Data — Yes

Heating Numbers - Local
Energy Range - 10~11 to0 20 MeV

Reaction Iuf .
Reaction MT Emin(MeV) Emaz(MeV) Qg(MeV)  Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n3n) 16 7.4521+00 2.0000+01 -7.4114+00 -7.4114+00
(n,3n) 17 1.3677+01 2.0000+01 -1.3802+01 -1.3802+01
(mm’)p 28 1.2000+01 2.0000+01 -7.7000+00 -7.7000+00
(mm’1) Bl 1.1180-01 2.0000+01 -1.1119-01 0.0000+00
(nm'3) B2 3.6605-01 2.0000+01 -3.6405-01 0.0000+00
(nn's) B3 7.5243-01 2.0000+01 -7.4833-01 0.0000+00
(nn'e) 54 9.0824-01 2.0000+01 -9.0329-01 0.0000+00
(nn's) BB 1.0080+00 2.0000+01 -1.0025+00 0.0000+00
(nn'6) 56 1,0120+00 2.0000+01 -1.0065+00 0.0000+00
(nm'7)  B7 1.1281+00 2.0000+01 -1.1219+00 0.0000+00
(nn’'s) 58 1.1361+00 2.0000+01 -1.1299+00 0.0000+00
(nm's) B9 1.1400+00 2.0000+01 -1.1338+00 0.0000+00
(nn'10) 60 1.2281+00 2.0000+01 -1.2214+00 0.0000+00
(nn'11) 61 1.2920+400 2.0000+01 -1.2850+00 0.0000+00
(nn'12) 62 1.3011+00 2.0000+01 -1.2940+00 0.0000+00
(nn'13) 63 1.3290+00 2.0000+01 -1.3218+00 0.0000+00
(nn'14) 64 1,3521+00 2.0000+01 -1.3447+00 0.0000+00
(nn‘1s) 65 1.3660+00 2.0000+01 -1.3586+00 0.0000+00
(nm'16) 66 1.3941+00 2.0000+01 -1.3865+00 0.0000+00
(nn'17) 67 1.4331+00 2.0000+01 -1.4253+00 0.0000+00
(nn'18) 68 1.4390+00 2.0000+01 -1.4312+00 0.0000+00
(mm’c) 91 65.0000-01 2.0000+01 -4.9727-01 -4.9727-01
()~ 102 1.0000-11 2.0000+01 b5.7544+00 5.7544+00
(mp) 103 1.0500+401 2.0000+01 -2.0836+00 -2.0836+00
(n@) 107 1.1000+01 2.0000+01 7.3620+00 7.3620+00
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Tungsten — 186

ZAID=74186.55C
SOURCE: Group T-2 (MAT=186, File /T2/PGY/W186/W6LASL1D)
REFERENCE: “Summary Documentation for 182W, 183\, 184y ap( 186y »
by E. D. Arthur, P. G. Young, A. B. Smith, and C. A. Philis
contained in ENDF-201 Supplement I

ata Availabili
Continuous Energy
ZAID=74186.55C NES=8342
Discrete Reaction
ZAID=74186.55D NES=263
Multigroup
ZAID=74186.55M 30-Group

Isotope Information
Abundance=28.60%

Density=19.7232 gm/cm?

A'(

i

tio]

T=300°K

T=300°K

T=300°K

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~11 to 20 MeV
Reaction Information
Qx (MeV)

Reaction MT E,;;in(MeV

i M
elastic 2 1.0000-11
(n,2n) 16 7.2386+00
(n,3n) 17 1.3024+01
(ny,n’)p 28 1.3000+01
(n,n’1) 61 1.2300-01
(n,n’2) 62 3.9870-01
(n,n’3) 63 7.41563-01
(n,n’4) 64 8.1294-01
(n,n’s5) 65 8.6654-01
(n,n’e) 66 8.8684-01
(nn’'T) b7 9.5765-01
(n,n’8) 68 1.0111+00
(n,n’9) 69 1.0210+00
(n,n’20) 60 1.0371+00
(n,n’‘11) 61 1.0511+00
(n,n’12) 62 1.15660+00
(n,n’13) 63 1.2860+00
(n,n’14) 64 1.2911+00
(nm‘15) 65 1.3060+00
(nm‘18) 66 1.3261+00
(n,n’17) 67 1.4710+00
(n,n’18) 68 1.5280+00
(n,n’c) 91 3.0000-01
(n,y) 102 1.0000-11
(n,p) 103 1.1500+01
(n,a) 107 1.1000+01

Emax(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

=7
-1
-8.
-1
-3
-7
-8.
-8.
-8.
-9.
-1.

-1
-1
-1
-1
-1
-1
-1
-1.
-1
-1
-2
5
-3
6.

.19985+00
.2954+01

4270+00

.2234-01
.96556-01
.3763-01

0855-01
6187-01
8206-01
5248-01
0056+00

.0155+00
.03156+00
.0454+00
.1498+00
.2791+00
.2841+00
.2980+00

3189+00

.4631+00
.5198+00
.9838-01
.4661+00
.1156+00

41756+00

THERMAL

E = 100 MeV
SIGTOT & 656 barns

QR(MeV) MFP = 238 cm

-7.1995+00

-1.2054+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
0.0000+00
0.0000+00
0:0000500

. +

0.0000+00 SIGTOT & 851 barns

. + MFP = 284 cm
0.0000+00

-2.9838-01
5.4661+00

-3.1156+00
6.4175+00
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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 ENDF-201

THERMAL

o oyene SICTOT = 134.80 bdarns
Data Availability MFP = 011 om

Continuous Energy
ZAID=75185.50C NES=1168 =300°K
Discrete Reaction
ZAID=75185.50D NES=263  T=300°K
Multigroup
ZAID=75185.50M 30-Group T=300°K
Isotope Information
Abundance=37.40%
Density=20.39174 gm/cm?

Evaluation Inf .
Photon-Production Data - No
Heating Numbers - Total
Energy Range - 10~11 to 20 MeV

Reaction MT Epin(MeV) Emnaz(MeV) Qg (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,3n) 16 7.8526+00 2.0000+01 -7.8100+00 -7.8100+00
(n,3n) 17 1.4549+01 2.0000+01 -1.4470+01 -1.4470+01
(n,n'1) 1 1.2568-01 2.0000+01 -1.2600-01 0.0000+00
(nn’3) 62 2.8756-01 2.0000+01 -2.8600-01 0.0000+00
(nm’s) 63 3.8911-01 2.0000+01 -3.8700-01 0.0000+00
(n,n'se) 64 @6.4952-01 2.0000+01 -6.4600-01 0.0000+00
(n,n's) 66 7.2091-01 2.0000+01 -7.1700-01 0.0000+00
(nm'6) 58 7.5409-01 2.0000+01 -7.56000-01 0.0000+00
(n,m'T) 67 8.7676-01 2.0000+01 -8.7100-01 0.0000+00
(n,n’8) 68 8.8379-01 2.0000+01 -8.7900-01 0.0000+00
(n,n’c) 91 1.2699-01 2.0000+01 -1.2630-01 -1.2630-01
(n,7) 102 1.0000-11 2.0000+01 6.1780+00 6.1780+00

SIGTOT = 5.22 barns
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Rhenium — 187

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

THERMAL

* 1 SIGTOT = 84.97 barns
Data_Availability NFP = 018 om

Continuous Energy
ZAID=75187.50C NES=959 T=300°K
Discrete Reaction
ZAID=75187.50D NES=263 T=300°K
Multigroup
ZAID=75187.50M 30-Group T=300°K

otope Informatiol
Abundance=62.60%
Density=20.61255 gm /cm3
Evaluation Information
Photon-Production Data — No
Heating Numbers — Total
Energy Range — 10~1! to 20 MeV

Reaction Informati

Reaction MT Epgin(MeV) Ema:(MeV) Qx(MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n + . +01 -7, +00 -7. +

) 16 7.3596+00 2.0000+01 -7.3200+00 -7.3200+00
(n,3n) 17 1.3633+01 2.0000+01 -1.3560+01 -1,3560+01
(n,n'1) 61 1.3472-01 2.0000+01 -1,3400-01 0.00004+00
(n,n’2) 62 2.0711-01 2,00004+01 -2.0600-01 0.0000+00
(n,n’3) 63 3.0262-01 2.0000+01 -3.0100-01 0.0000+00
(n,n’4) 64 5.1476-01 2.0000+01 -5.1200-01 0.0000+00
(nm’5) 65 5.9218-01 2.0000+01 -5.8900-01 0.0000+00
(n,n’e) 66 6.2133-01 2.0000+01 -6.1800-01 0.0000+00
(n,n’'T) b7 6.2837-01 2.0000+01 -6.2500-01 0.0000+00
(n,n’8) 68 6.8970-01 2.0000+01 -6.8600-01 0.0000+00
(n,n’9) 69 7.7717-01 2.0000+01 -7.7300-01 0.0000+00
(n,m’10) 60 8.6967-01 2,0000+01 -8,6500-01 0.0000+00
(n,n’11) 61 8.8475-01 2.0000+01 -8.8000-01 0.0000+00
(n,n’c) 91 1.3603-01 2.0000+01 -1.3530-01 -1.3530-01
(nyy) 102 1.0000-11 2.,0000+01 b5.8730+00 b5.8730+00
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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

D Availabili
Continuous Energy
ZAID=78000.35C NES=14987 T=0°K
Discrete Reaction
ZAID=78000.35D NES=263 T=0°K
Multigroup
ZAID=78000.35M 30-Group T=0°K
Isotope Information
Abundance=Natural
Density=21.45 gm/cm?

Evaluation Info .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10~1° to 20 MeV

Reaction MT Emin(MeV) Epmgz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01

(nmn'c) 91 1.5000-01 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 6.1014+00 2.0000+01 -6.0700+00 -6.0700+00
(n,3n) 17 1.3972+01 2.0000+01 -1.3900+01 -1.3900+01
(n,y) 102 1.0000-10 2.0000+01 7.7200+00 7.7200+00
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Gold — 197

ZAID=79197.56C
SOURCE: Group T-2 (MAT=197, File /T2/PGY/EVAL/LAS/AU197LA
REFERENCE: “Analysis of n 4+ 197 Au Cross Sections for E, = 0.01-20 MeV,”
by P. G. Young and E. D. Arthur
page 530 in Proc, Int. Symp. on Capture Gamma-Ray Spectroscopy, Knoxville, Tenn., 1984,
S. Raman, Ed., American Institute of Physics publication 125 (1985)

t jlabili THERMAL
Continuous Energy .‘S‘llglpvz‘ ; Jéogff barns
ZAID=79197.56C NES=11823 T=300°K
Discrete Reaction
ZAID=79197.56D NES=263 =300°K
Multigroup

ZAID=79197.56M 30-Group T=300°K

ope ati

Abundance=100.00%
Density=19.31 gm/cm®

V. i nformatio!
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 101! to 30 MeV

Reaction Information
Reaction MT Enpin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 3.0000+01
(n,2n) 16 8.1007+00 3.0000+01 -8.0694+00 -8.05694+00
(n,3n) 17 1.4796+01 3.0000+01 -1.4721+01 -1.4721+01
(n,4n) 37 2.3262+01 3.0000+01 -2.3108+01 -2.3108+01
(n,n’1) b1 7.7796-02 3.0000+01 -7.7400-02 0.0000+00
(n,n’2) b2 2.7038-01 3.0000+01 -2.6900-01 0.0000+00
(n,n’3) 63 2.8043-01 3.0000+01 -2.7900-01 0.0000+00
(n,n’4) b4 4.1109-01 3.0000+01 -4.0900-01 0.0000+00
(n,n’s5) 66 5.0558-01 3.0000+01 -5.0300-01 0.0000+00
(n,n’e) 66 5.5081-01 3.0000+01 -5.4800-01 0.0000+00
(n,n’T) b7 7.4077-01 3.0000+01 -7.3700-01 0.0000+00
(n,n’8) 68 8.5938-01 3.0000+01 -8.5500-01 0.0000+00
(n,n’'9) 69 8.9266-01 3.0000+01 -8.8800-01 0.0000+00
(nn’10) 60 9.4079-01 3.0000+01 -9.3600-01 0.0000+00
(n,n'11) 61 1.06504+00 3.0000+01 -1.0450+00 0.0000400
(n,n'12) 62 1.16569+00 3.0000+01 -1.1500+00 0.0000400
(n,n‘13) 63 1.2236+00 3.0000+01 -1.2174+00 0.0000+00
(n,n’c) 91 1.0000-01 3.0000+01 -9.9490-02 -9.9490-02
(n,y) 102 1.0000-11 3.0000+01 6.5120+00 6.5120+00
(n,p) 103 4.9997-03 3.0000+01 6.3400-02 6.3400-02 £ = 1400 MoV
(n,a) 107 4.9997-03 3.0000+01 7.0106+00 7.0105+00 Soror D e varns
MFP = 320 cm
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Lead

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 and F. G. Perey
contained in ENDF-201
Data Availabilit
Continuous Energy

THERMAL

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
Isotope Information

Abundance=Natural
Density=11.3437 gm/cm?

ti £
Photon-Production Data — Yes

Heating Numbers = Local
Energy Range = 10=!! to 20 MeV

Reaction Information
Reaction MT Epin(MeV) Eng.:(MeV) Qgx(MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.7658+00 2.0000+01 -6.7330+00 -6.7330+00

(n,3n) 17 1.4179+01 2.0000+01 -1.4110+01 -1.4110+01

(nn'1) 51 5.7300-01 2.0000+01 -5.7000-01 0.0000+00

(nn'z) 52 8.0891-01 2.0000+01 -8.0300-01 0.0000+00

(nn's) 53 9.0237-01 2.0000+01 -8.9800-01 0.0000+00

(nn'4) 54 1.1810+00 2.0000+01 -1.1750+00 O.0000+00

(nn's) 55 1.3480+00 2.0000+01 —1.3410+00 0.0000+00

(nn'é) 56 1.4691+00 2.0000+01 -1.2620+00 0.0000+00

(nm'7y  B7 1.6410+400 2.0000+01 -1.6330+00 0.0000+00

(nn’s) 58 1.6902+00 2.0000+01 -1.6820+00 0.0000+00

mEh, 8 LIS Tk i s

(n,n’10) . + . -1. . + TOTAL INELASTIC
(nn'11) 61 2.1705+00 2.0000+01 -2.1600+00 0.0000+00 // e
(nn'12) 62 2.3520+400 2.0000+01 -2.3400+00 0.0000+00 «"///////// /<4
(nm‘13) 63 2.3966+00 2.0000+01 -2.3850+00 0.0000+00 \\
(nn'14) 64 2.6277+00 2.0000+01 -2.6150+00 0.0000+00

(nn'15) 65 2.6368+00 2.0000+01 -2.6240+00 0.0000+00

(nn'16) 66 2.6468+00 2.0000+01 -2.6340+00 0.0000+00

(nn'17) 67 2.7965+00 2.0000+01 -2.7830+00 0.0000+00

(nn'18) 68 3.0317+00 2.0000+01 -3.0170+00 0.0000+00

(nn’19) 69 3.0719+00 2.0000+01 -3.0570+00 0.0000+00

(nn'20) 70 3.2136+00 2.0000+01 -3.1980+00 0.0000+00 A

(nn'21) T1 3.2658+00 2.0000+01 -3.2500+00 0.0000+00

(nn'32) 72 3.3985+00 2.0000+01 -3.3820+00 0.0000+00 e 1400 MoV

(nn'33) 73 3.4698+00 2.0000+01 -3.2530+00 0.0000+00

(nn'24) 74 3.4920+00 2.0000+01 -3.4750+00 O.0000+00

(nn'26) 76 3.5773+00 2.0000+01 -3.5600+00 0.0000+00

(nn'26) 76 3.7261+00 2.0000+01 -3.7080+00 O .0000+00

(nn'a7) 77 3.7683+00 2.0000+01 -3.7500+00 0.0000+00

(nn'28) 78 3.8728+00 2.0000+01 -3.8540+00 0.0000+00

(nn'29) 79 3.9391+00 2.0000+01 -3.9200+00 0.0000+00

(nn'30) 80 4.0084+00 2.0000+01 -3.9890+00 0.0000+00

(nn'3s1) 81 4.0958+00 2.0000+01 -4.0760+00 0.0000+00

(nn'32) 82 4.1451+00 2.0000+01 -4.1250+00 0.0000+00

(nn’33) 83 4.2203+00 2.0000+01 -4.2000+00 0.0000+00

(nn'3d) 84 4.3089+00 2.0000+01 -4.2880+00 0.0000+00

(nn'35) 85 4.3601+00 2.0000+01 -4,3390+00 0.0000+00

(nn'c) 91 4.4214+00 2.0000+01 -4.4000+00 -4 .4000+00

(ny) 102 1.0000-11 2.0000+01 7.3354+00 7.3354+00
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Reaction MT Engin(MeV) Emaz(MeV

elastic
(n,2n)
(n,3n)
(nn')a
(n,n’1)
(nn’2)
(n,n’y)
(n,n’'4)
(n,n’s)
(nn’'s)
(nyn’c)
(n,7)
(n,p)
(n,a)

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 Availabili

THERMAL
Continuous Energy SIGTOT = 940 barns
ZAID=83209.50C NES=1300 T=300°K MFP =377 om
ZAID=83209.51C NES=1186 T=300°K
Discrete Reaction
ZAID=83209.50D NES=263 =300°K
ZAID=83209.51D NES=263 T=300°K
Multigroup
ZAID=83209.50M 30-Group T=300°K

Isotope Information
Abundance=100.00%

Density=9.80 gm/cm?3

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~11 to 20 MeV

Reaction Informati

) Qk(MeV)  Qgr(MeV)
2 1.0000-11 2.0000+401

16 7.4426+00 2.0000+01 -7.40687+00 -7.4087+00
17 1.4429+01 2.0000+01 -1.4359+01 -1.43569+01
22 1.3900+01 2.0000+01 3.1300+00 3.1300+00
61 9.0093-01 2.0000+01 -8.9660-01 0.0000+00
62 1.6163+00 2.0000+01 -1.6085+00 0.0000+00
63 2.5714+00 2.0000+01 -2.5690+00 0.0000+00
64 2.75563+00 2.0000+01 -2.7420+00 0.0000+00
66 3.0145+00 2.0000+01 -3.0000+00 0.0000+00
66 3.1361+00 2.0000+01 -3.1210+00 0.0000+00
91 3.2768+00 2.0000+01 -3.2610+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 1.2000+01 2.0000+01 9.6300+00 9.6300+00
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Thorium — 231

ZAID=90231.35C
SOURCE: ENDL-85 (ZA=90231 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabilit
. THERMAL

Continuous Energy SIGTOT = 22142 barns

ZAID=90231.35C NES=308 T=0°K MFP = 016 cm
ELASTIC
Is e Inf ! & (7
¢ .
Abundance=0.00%

Density=11.64949 gm /cm3

Evalvatjon Information Ton rzsiw
Photon-Production Data - Yes
Heating Numbers — Local : selie
Energy Range - 10~10 to 20 MeV X

Reaction Informati

Reaction MT Emin(MeV) Emas(MeV) Qx(MeV)  Qgr(MeV)
elastic 2 1.0000-10 2.0000+01 :
(nm'c) 91 5.0000-02 2.0000+01 0.0000+00 0.0000+00
(n,3n) 16 5.1424+00 2.0000+01 -5.1200+00 -5.1200+00
(n,3n) 17 1.1962+01 2.0000+01 -1.1910+01 -1.1910+01
(n4n) 37 1.7226+01 2.0000+01 -1.7150+01 -1.7150+01
(n,0) 19 1.0000-10 2.0000+01 1.8000+02 1.8000+02
(nn') 20 1.8500+01 2.0000+01 1.8000+02 1.8000+02
(nyy) 102 1.0000-10 2.0000+01 6.4300+00 6.4300+00
W‘IPU
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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

ta Availabili THERMAL
Continuous Energy
ZAID=90232.50C NES=17901 T=300°K
ZAID=90232.51C NES=1062 T=300°K
Discrete Reaction

ZAID=90232.50D NES=263 T=300°K
ZAID=90232.51D NES=263 T=300°K

Multigroup
ZAID=90232.50M 30-Group T=300°K

Isotope Information
Abundance=100.00%

Density=11.70 gm/cm®

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 1011 to 20 MeV

E = 100 MeV

SIGTOT = 7.00 barns
Reaction Information MFP = 420 cm
Reaction MT Epin(MeV) Emaz(MeV) Qi (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 6.3676+00 2.0000+01 -6.3400+00 -6.3400+00
(n,3n) 17 1.1419+01 2.0000+01 -1.1370+01 -1.1370+01
fission 18 4.8000-06 2.0000+01 1.8921+02 1.8921+02
(n,n’1) 61 4.9715-02 2.0000+01 -4.9500-02 0.0000+00
(n,n’2) 52 1.6321-01 2.0000+01 -1.6250-01 0.0000+00
(n,n’3) 53 3.3445-01 2.0000+01 -3.3300-01 0.0000+00
(nn’4) 64 7.2514-01 2.0000+01 -7.2200-01 0.0000+00 -
(n,n’s) 66 7.9645-01 2.0000+01 -7.9300-01 0.0000+00 10%
(nm’6) 66 8.8614-01 2.0000+01 -8.8230-01 0.0000+00
(n,n’'7) 57 9.5443-01 2.0000+01 -9.5030-01 0.0000+00
(n,n’8) 68 1.0857+00 2.0000+01 -1.0810+00 0.0000+00
(n,n’9) 69 1.1419+00 2.0000+01 -1.1370+00 0.0000+00
(nn’10) 60 1,.1871+00 2.0000+01 -1.1820+00 0.0000+00
(nmn’11) 61 1.2183+00 2.0000+01 -1.2130+00 0.0000+00
(n,n’12) 62 1.30567+00 2.0000+01 -1.3000+00 0.0000+00
(nn’13) 63 1.3810+00 2.0000+01 -1.3750+00 0.0000+00
(nn’14) 64 1.4312+00 2,0000+01 -1.4250+00 0.0000+00 £ = 1400 MoV
(nn‘15) 65 1,4563+00 2.0000+01 -1.4500+00 0.0000+00 SICTOT = 660 barns
(n,n’c) 91 1.2500+00 2.0000+01 -1.2446+00 -1.2446+00 MFP = 588 cm
(n,7) 102 1.0000-11 2.0000+01 4.7864+00 4.7864+00
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Thorium — 233

ZAID=90233.35C
SOURCE: ENDL-85 (ZA=90233 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Avajlability THERMAL
Continuous Energy SICTOT = 142672 barns
ZAID=90233.35C NES=348  T=0°K MFP = 0.02 om
Isotope Information
Abundance=0.00%
Density=11.7506 gm /cm3 N oauma
Evaluation Information W
Photon-Production Data — Yes '___ OTL PISSION
Heating Numbers - Local d =
Energy Range - 10~10 to 20 MeV
Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01
(nm’c) 91 5.0000-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 4.8007+00 2.0000+01 -4.7800+00 -4.7800+00
(n,3n) 17 1.1269+01 2.0000+01 -1.1220+01 -1.1220+01
(n,4n) 37 1.6411+01 2.0000+01 -1.6340+01 -1.6340+01 E =100 MeV
(n,f) 19 1.0000-10 2.0000+01 1.8000+02 1.8000+02 ‘s”rr,;zpm-:ﬂgm barns
(nm'f) 20 1.8500+01 2.0000+01 1.8000+02 1.8000+02 b om
(n,7) 102 1.0000-10 2

AP A RSP ALAES

R NGAuMA
\
E= 1400 MV
SICIOT = 5§14 darns
MFP u 641 om
\\ TOTAL FISSION

)
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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

THERMAL
D Availabili
Continuous Energy
ZAID=91233.50C NES=2915 T=300°K
ZAID=91233.51C NES=637 T=300°K
Discrete Reaction
ZAID=91233.50D NES=263  T=300°K
ZAID=91233.51D NES=263 T=300°K \
Multigroup \\\\\\\\
ZAID=91233.50M 30-Group =300°K
Isotope Information

Abundance=0.00%
Density=15.50334 gm/cm?®

Evaluation Information
Photon-Production Data — No
Heating Numbers - Total
Energy Range - 101! to 20 MeV

Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.6844+00 2.0000+01 -6.6556+00 -6.6556+00
(n,3n) 17 1.2232+01 2.0000+01 -1.2179+01 -1.2179+01
fission 18 4.8000-01 2.0000+01 1.8910+02 1.8910+02
(n;n'1) 61 1.8781-02 2.0000+01 -1.8700-02 0.0000+00
(n,n'2) 62 5.7146-02 2.0000+01 -5.6900-02 0.0000+00
(n,n’3) 63 7.1508-02 2.0000+01 -7.1200-02 0.0000+00
(n,n’'4) 64 8.7176-02 2.0000+01 -8.6800-02 0.0000+00
(n,n’5) 66 1.0445-01 2.0000+01 -1.0400-01 0.0000+00
(n,n’c) 91 2.0000-01 2.0000+01 -1.9914-01 -1.9914-01
(n,7) 102 1.0000-11 2.0000+01 b5.1970+00 b5.1970+00
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by L. Stewart, D. G. Madland, P. G. Young, L. Weston, G. de Saussure, F. Mann, and N. Steen

Reaction MT
elastic 2
(n,2n) 16
(n,3n) 17
fisslon 18
(n,n’1) b1
(nn’2) 62
(n,n’y) b3
(n,n'4) b4
(nym’c) 91
(ny7) 102

ZAID=92233.50M

WO =0T

SOURCE: ENDF/B-V (MAT=1393, Tape 516)

Uranium — 233

ZAID=92233.50C

REFERENCE: “Summary Documentation for 233U ,”

contained in ENDF-201

Data. Availabili

Continuous Energy
ZAID=92233.50C
ZAID=92233.51C
Discrete Reaction
ZAID=92233.50D

Isotope Information
Abundance=0.00%
Density=18.6507 gm/cm3

Evaluation Inf t
Photon-Production Data — No
Heating Numbers - Total
Energy Range - 10~1! to 20 MeV

Multigroup

NNNNNNNDNDON

E,,.a,(ngeV) Qx(MeV)  Qgr(MeV)

. 01

.0000+01 -5.7420+00 -5.7420+00
.0000+01 -1.3010+01 -1.3010+01
.0000+01 1.9129+02 1.9129+02
.0000+01 -4.0350-02 0.0000+00
.0000+01 -9.2000-02 0.0000+00
.0000+401 -1.5700-01 0.0000+00
.0000+01 -2.3400-01 0.0000+00
.0000+01 -3.1190-01 -3.11960-01
.0000+01 6.8410+00 6.8410+00

NES=2293 T=300°K
NES=732 T=300°K

NES=263 T=300°K

30-Group T=300°K

208

THERMAL
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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

THERMAL

Data Availabijlity fjif:;’,":f :Jg%g‘ barns
Continuous Energy
ZAID=92234.50C NES=12430 T=300°K
ZAID=92234.51C NES=672 T=300°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
ot tio

Abundance=0.0055%
Density=18.7308 gm/cm3

Evaluation Information
Photon-Production Data - No

Heating Numbers — Total E = 100 MoV
Energy Range ~ 10~11 o0 20 MeV SJ%U-T 2.53051:”“’

Reaction Information
Reaction MT Engin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01
(n,2n) 16 6.8002+00 2.0000+01 -6.7710+00 -6.7710+00
(n,3n) 17 1.27256+01 2.0000+01 -1.2670+01 -1.26870+01
(n,f) 19 1.0000-11 2.0000+01 1.9030+02 1.9030+02
(n,n’f) 20 5.5000+00 2.0000+01 1.9030+02 1.9030+02 //
o B Dileras 20000t 220002 2:0%eies —_
(n,n’1) . - . -4, - . +
(n,n'2) 52 1.4462-01 2.0000+01 -1.4400-01 0.0000+00 *—"%"‘
(n,n’3) 63 2.9828-01 2.0000+01 -2.9700-01 0.0000+00 \\\\
(n,n’4) 64 8.0345-01 2.0000+01 -8.0000-01 0.0000+00
(n,n’5) 66 9.4907-01 2.0000+01 -9.4500-01 0.0000+00
(n,n’6) 566 1.0395+00 2.0000+01 -1.0350+00 0.0000+00
(n,n’c) 91 8.9886-01 2.0000+01 -8.9500-01 -8.9600-01
(n,7) 102 1.0000-11 2.0000+01 5.2970+00 5.2970+00
E= 1400 MsV
SIGTOT = 5§53 barns

MFP = 375 cm
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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

Continuous Energy
ZAID=92235.50C NES=5725 T=300°K
ZAID=92235.51C NES=1392 T=300°K
ZAID=92235.53C NES=2685 T=600°K
ZAID=92235.54C NES=2671 T=900°K
ZAID=92235.56C ‘NES=1729  T=12000°K
ZAID=92235.57C NES=1319 T=120000°K
ZAID=92235.58C NES=1038 T=1200000°K
ZAID=92235.59C NES=968 T=12000000°K
Discrete Reaction
ZAID=92235.50D NES=263 T=300°K
Multigroup
ZAID=92235.50M 30-Group T=300°K
Isotope Information

Abundance=0.7200%
Density=18.811 gm/cm?3
V. i tio
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range — 10~1! to 20 MeV

Reaction Information
Reaction MT Epin(MeV) Emaz(MeV) Qg(MeV) Qr(MeV)

clastic 2 1.0000-11 2.0000+01 N
(n2n) 18 5.3288+00 2.0000+01 -5.3060+00 -5.3060+00 i
(n3n) 17 1.2199+01 2.0000+01 -1.2147+01 -1.2147+01

(n.f) 19 1.0000-11 2.0000+01 1.9402+02 1.9402+02

(mn'f) 20 5.5000+00 2.0000+01 1.9402+02 1.9402+02

(nanf) 21 1.2200+01 2.0000+01 1.0402+02 1.9402+02

(nn1)  B1 1.3066-02 2.0000+01 -1.3000-02 0.0000+00

(nn'a) 52 4.9813-02 2.0000+01 -4.9600-02 0.0000+00

(nn's) B3 8.3959-02 2.0000+01 -8.3600-02 0.0000+00

(nn'e) B4 1.0204-01 2.0000+01 -1.0250-01 0.0000+00

(nn's) 55 1.4984-01 2.0000+01 -1.4820-01 0.0000+00

(nn'é) 56 1.7274-01 2.0000+01 -1.7200-01 0.0000+00 E=r1a00 M
(mn'7)  B7 2.3500-01 2.0000+01 -2.3400-01 0.0000+00 il
(nn's) 58 2.6916-01 2.0000+01 -2.6800-01 0.0000+00

(nn'9) B9 3.9971-01 2.0000+01 -3.9800-01 0.0000+00

(nn'10) 60 5.9956-01 2.0000+01 -5.9700-01 0.0000+00

(nn'11) 61 1.0000+00 2.0000+01 -9.9576-01 0.0000+00

(mn'12) 62 2.0000+00 2.0000+01 -1.9915+00 0.0000+00

(nn'13) 63 3.0001+00 2.0000+01 -2.9873+00 0.0000+00

(nn'14) 64 4.0001+00 2.0000+01 -3.9830+00 0.0000+00

(nn'15) 65 5.0002+00 2.0000+01 -4.9788+00 0.0000+00

(nn'16) 66 6.0002+00 2.0000+01 -5.9746+00 0.0000+00

(nm'c) 91 9.5000-01 2.0000+01 -9.4594-01 -9.4594-01

(n7) 102 1.0000-11 2.0000+01 6.5451+00 6.5451+00
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Uranium — 236

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. R. Reich, J. McCrosson
contained in ENDF-201

D Availabili
Continuous Energy

ZAID=92236.50C NES=19473 T=300°K

ZAID=92236.51C NES=800 T=300°K

Discrete Reaction
ZAID=92236.50D NES=263 T=300°K
ZAID=92236.51D NES=263 T=300°K
Multigroup

ZAID=92236.50M 30-Group T=300°K

Isotope Information

Abundance=0.00%
Density=18.89127 gm /cm?

Evaluation Informatjon
Photon-Production Data — No
Heating Numbers — Total E =100 MV

Energy Range - 10~1! to 20 MeV roms S'; 379'731,. barns

Reaction MT Epin(MeV) Epaz(MeV) Qi (MeV) QRr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.9399+00 2.0000+01 -6.9104+00 -6.9104+00

(n,3n) 17 1.1690+01 2.0000+01 -1.1640+01 -1.1640+01 ToTAL [NELASTIC

(n,f) 19 1.0000-11 2.0000+01 1.9280+02 1.9280+02

(n,n'f) 20 b5.5000+00 2.0000+01 1.9280+02 1.9280+02 //
(m2m)  B1 4.8073°05 310000101 -3.£280-03 5.9000400 L
(n,n’1) . - . +01 -4, - . + \
(n,n’'2) b2 1.4662-01 2.0000+01 -1.4600-01 0.0000+00 \\\\\ N
(n,n'3) b3 2.9927-01 2.0000+01 -2.9800-01 0.0000+00 \\\\
(n,n'4) b4 6.9797-01 2.0000+01 -6.9500-01 0.0000+00

(n,n’5) b6 9.8419-01 2.0000+01 -9.8000-01 0.0000+00

(n,n’6) 66 1.0645+00 2.0000+01 -1.0600+00 0.0000+00

(n,m’c) 91 8.9882-01 2.0000+01 -8.9500-01 -8.9500-01

(ny) 102 1.0000-11 2.0000+01 5.1244+00 b5.1244+00
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Reaction MT Epmin(MeV) Emas(MeV) Qg (MeV)  Qgr(MeV)

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

D Availabili
Continuous Energy

ZAID=92237.50C NES=3293 T=300°K

ZAID=92237.51C NES=527 T=300°K

Discrete Reaction
ZAID=92237.50D NES=263 =300°K
ZAID=92237.51D NES=263 =300°K
Multigroup

ZAID=92237.50M 30-Group T=300°K

Isotope Information

Abundance=0.00%
Density=18.97155 gm/cm?®

Evaluation Information
Photon-Production Data — Yes

Heating Numbers — Local
Energy Range ~ 1011 to 20 MeV E= 100 MV

. . SICTOT = 672 barns

2 1.0000-11 2.0000+01
16 5.1500+400 2.0000+01 -5.1200+00 -6.1200+00
17 1.1720+01 2.0000+01 -1.1670+01 -1.1670+01
18 1.0000-11 2.0000+01 1.8000+02 1.8000+02
91 2.0000-02 2.0000+01 -1.9916-02 -1.9915-02
102 1.0000-11 2.0000+01 6.1400+00 6.1400+00
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Uranium — 238

ZAID=92238.50C
SOURCE: ENDF/B-V (MAT=1398, Tape 516)
REFERENCE: “Summary Documentation for ENDF/B-V 233U (MAT=1398),"
by E. M. Pennington, A. B. Smith, and W, Poenitz, contained in ENDF-201

Continuous Energy
ZAID=92238.50C NES=9285 T=300°K THERMAL
ZAID=92238.51C NES=1171 T=300°K SICTOT = 11583 barns

MFP = 178 cm
ZAID=92238.,53C NES=17876 T=600°K
ZAID=92238.54C NES=17984 T=900°K
ZAID=92238.56C NES=8176 T=12000°K
ZAID=92238.57C NES=3768 T=120000°K
ZAID=92238,58C NES=1344 T=1200000°K
ZAID=92238.59C NES=627 '=12000000°K
Discrete Reaction
ZAID=92238.,50D NES=263 T=300°K
Multigroup

ZAID=92238.50M 30-Group T=300°K
ZAID=92238.00M 187-Group  T=300°K

Isotope Information

Abundance=99.2746%
Density=19.05 gm/cm3
Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 10~11 to 20 MeV

Reaction Information

Reaction MT Enpin(MeV) Emaz(MeV) Qg (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.1700+00 2.0000+01 -6.1440+00 -6.1440+00
(n,3n) 17 1.1317+01 2.0000+01 -1.1269+01 -1.1269+01 ey
(n,f) 19 1.0000-11 2.0000+01 1.9812+02 1.9812+02 \\\\‘
(n,n'f) 20 b5.0000+00 2.0000+01 1.9812+02 1.9812+02
(n,2nf) 21 1.2000+01 2.0000+01 1.9812+02 1.9812+02
(n,3nf) 38 1.8000+01 2.0000401 1.9812+02 1.9812+02
(n,n’1) b1 4.5191-02 2.0000+01 -4.5000-02 0.0000+00
(n,n’32) 62 1.4903-01 2.0000+01 -1.4840-01 0.0000+00
(n,n’3) b3 3.0931-01 2.0000+01 -3.0800-01 0.0000+00
(n,n'4) b4 6.8288-01 2.0000+01 -6.8000-01 0.0000+00
(n,n’s) b6 7.3510-01 2.0000+01 -7.3200-01 0.0000+00
(n,n’6) b6 8.3060-01 2.0000+01 -8.2700-01 0.0000+00
(nn'7) b7 9.6909-01 2.0000+01 -9.6500-01 0.0000+00
(n,n’8) b8 1.0524+00 2.0000+01 -1.0480+00 0.0000+00
(n,n’9) 69 1.1750+00 2.0000+01 -1.1700+00 0.0000+00
(nm’10) 60 1.2653+00 2.0000+01 -1.2500+00 0.0000+00
(nn’11) 61 1.4461+00 2.0000+01 -1.4400+00 0.0000+00
(nm’12) 62 1,5967+00 2.0000+01 -1.5900+00 0.0000+00
(nn’13) 63 1.7574+00 2.0000+01 -1.7500+00 0.0000+00
(n,n'14) 64 1.8578+00 2.0000+01 -1.8500+00 0.0000+00
(nm’15) 65 1.95683+00 2.0000+01 -1.9500+00 0.0000+00
(nm’16) 66 2.1691+00 2.0000+01 -2.1500+00 0.0000+00
(n,n’17) 67 2.3098+00 2.0000+01 -2.3000+00 0.0000+00
(n,n’18) 68 2.4001+00 2.0000+01 -2.3900+00 0.0000+00
(n,n’19) 69 2.5034+00 2.0000+01 -2,4928+00 0.0000+00
(nn’20) 70 2.9526+00 2,0000+01 -2.9400+00 0.0000+00
(n,n‘21) 71 3.2026+400 2.,0000+01 -3.1890+00 0.0000+00
(n,n‘22) T2 3.4024+00 2.0000+01 -3.3880+00 0.0000+00
(n,n'23) 73 3.5530+00 2.0000+01 -3.5380+00 0.0000+00
(n,n'24) T4 3.6524+00 2.,0000+01 -3.6370+00 0.0000+00
(nn’25) 76 3.7528+00 2.0000+01 -3.7370+00 0.0000+00
(nn’28) 76 3.8533+00 2.0000+01 -3.8370+00 0.0000+00
(n,n’37) T7 3.9266+00 2.0000+01 -3.9090+00 0.0000+00
(n,n’c) 91 2.5001+00 2.0000+01 -2.4895+00 -2.4895+00
(nyy) 102 1.0000-11 2.0000+01 4.8044+00 4.8044+00
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Uranium — 239

ZAID=92239.35C
SOURCE: ENDL-85 (ZA=92239 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availability THERMAL
Continuous Energy SICTOT = 49.95 barns
ZAID=92239.35C NES=394  T=0°K MFP = 042 com
Discrete Reaction
ZA1D=92239.35D NES=263 T=0°K
Multigroup
ZAID=92239.35M 30-Group T=0°K TOTAL FISSION

ELASTIC
. 7
Q. 2 \\\
Abundance=Nonnatural

Density=19.13206 gm /cm3

Evaluation Information
Photon-Production Data - Yes X N.GuA
Heating Numbers — Local
Energy Range - 10710 to 20 MeV g

Reaction Information

Reaction MT Emin(MeV) Emaz(MeV) Qg(MeV)  Qgr(MeV) B orh0a Mev
elastic 2 1.0000-10 2.0000+01 ‘
(an'c) 91 5.0000-02 2.0000+01 0.0000+00 0.0000+00

(n2n) 16 4.8203+00 2.0000+01 -4.8000+00 -4.8000+00

(n3n) 17 1.0996+01 2.0000+01 -1.0950+01 —1.0950+0 1 rome ruzwmw

(nian) 37 1.6138+01 2.0000+01 -1.6070+01 -1.6070+01

(n:f) 19 1.0000-10 2.0000+01 1.8000+02 1.8000+02

(nmn’f) 20 1.8419+01 2.0000+01 1.8000+02 1.8000+02

(ny) 102 1.0000-10 2.0000+01 5.9300+00 5.9300+00
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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

ats Av lit THERMAL

Continuous Energy SICTOT = 9.50 barns
ZAID=92240.35C NES=218 T=0°K MFP = 218 cm
Isotope Information
Abundance=0.00%
Density=19.21228 gm/cm?® BT

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local oo e et retete et 4
Energy Range — 10710 to 20 MeV OO coeeeee v oo

Reactjon Information
Reaction MT Enpin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01 %

(nn’c) 91 1.0000-02 2.0000+01 0.0000+00 0.0000+00 g
(n,2n) 16 5.9549+00 2.0000+01 -5.9300+00 -5.9300+00
(n,3n) 17 1.0785+01 2.0000+01 -1.0740+01 -1.0740+01
(n,4n) 37 1.6951+01 2.0000+01 -1.6880+01 -1.6880+01
(n,f) 19 1.0000+00 2.0000+01 1.8000+02 1.8000+02
(nn’f) 20 1.8500+01 2.0000+01 1.8000+02 1.8000+02
(ny) 102 1.0000-10 2.0000+01 6.0800+00 6.0800+00

E = 1400 MV
SIGTOT = 590 barns
MFP = 352 cm
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Neptunium — 235

ZAID=93235.35C
SOURCE: ENDL-85 (ZA=93235 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

D Availabili
Continuous Energy
ZAID=93235.35C NES=364 T=0°K

Isotope Information
Abundance=Nonnatural

Density=20.27711 gm/cm?

Evaluation Information

Photon-Production Data — Yes
Heating Numbers — Local
Energy Range - 1010 to 20 MeV

Reaction Informati

Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.,0000-10 2.0000+01

(n,m’c) 91 3.5000-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 7.0130+00 2.0000+01 -6.9830+00 -6.9830+00
(n,3n) 17 1.3170+01 2.0000+01 -1.3114+01 -1.3114+01
(n,f) 19 1.0000-10 2.0000+01 1.8000+02 1.8000+02
(nm'f) 20 1.9000+01 2.0000+01 1.8000+02 1.8000+02
(n,7) 102 1.0000-10 2.0000+01 5.6850+00 5.6850+00

NNt

224




93235.35C

&V

or/10/89

f Z4ID = 93235.96C
Np - 236

Prom ENDLOGS

1d

F
Met
TOTAL

i

MT = 18
[ TOTAL FISSION

|
1
|
Pctiya Wb (o or st

E a8/10/89
| 241D = 93235.95¢
[ ¥p - 235
Prom ENDLBSS
E MT = 301
b HBATING

A T

ag/1q/89

ZAID = 93235.35C
Np - 3385

- Prom ENDLESS

M=y
[ TOTAL INELASTIC

¥ 7
H
b, ‘ ; 1y
b — §
St ae 10t ggt ot get 1 10 i e 10! 10
Neulron Energy (MeV)
. d " it il o " " !
as/19/89
ZAID = §3235.35C
Np - 236
Prom ENDLSSS %
MT = 302
CAMMA PRODUCTION
¥ ! ]
-E E‘
im : 55
z B
L]
4
'E: - !
H
* m S A— §
10’ 16" 16' 10 10 16° 10° 16 10
Neutron Energy (MeV)
T R T U YIT EWTTITT WPHTTITT B TIT SN T HEW T BT 2
a8/19/89
ZAID = 93235.35C
Np - 238
Prom ENDLSSS 3
“ ] | MT =19
= DIRECY FISSION

f rg)

a4

(7]

wmvn:umwn-m
4.

as/19/89

ZAID = §3235.35C
Np - 338

[ Prom ENDLSSS
MT =453

NUBAR

b |
3
1Y 3
100 ta’  1g° 100 16° 10’ 1g' 10" 1 09
Neutron Enargy (MeV)

225

a0 7] R
Neutron Energy (MeéV)



Reaction MT Epin(MeV) Epaz(MeV) Qx(MeV) Qr(MeV)

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

ta Avajlabil THERMAL
Continuous Energy SICTOT = 262667 barns
ZAID=93236.35C NES=284  T=0°K MFF %0 om

Isotope Information
Abundance=Nonnatural

Density=20.36359 gm/cm®

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~10 to 20 MeV

Reaction Information

elastic 2 1.0000-10 2.0000+01

(nm'c) 91 3.5000-02 2.0000+01 0.0000+00 0,0000+00
(n,2n) 16 5.7093+00 2.0000+01 -5.6850+00 -5.6850+00
(n,3n) 17 1.2722+01 2.0000+01 -1.2668+01 -1.2668+01
(n,f) 19 1.0000-10 2.0000+01 1.8000+02 1.8000+02
(n,n’f) 20 1.9000+01 2.0000+01 1.8000+02 1.8000+02
(ny7) 102 1.0000-10 2.0000+01 6.6280+00 6.6280+00
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Neptunium — 237

ZAID=93237.55C
SOURCE: Group T-2 (MAT=1337, File unknown)
REFERENCE: “Revised 23’Np Evaluation
by E. D. Arthur and R. E. MacFarlane
Los Alamos National Laboratory internal memorandum T-2-M-1467 (March 19, 1984)

THERMAL
SICTOT = 196.01 dbarns
MFP = 010 om

Data Availability
Continuous Energy

ZAID=93237.55C NES=1682 T=300°K
Discrete Reaction
ZAID=93237.55D NES=263 T=300°K
Multigroup
ZAID=93237.55M 30-Group T=300°K
sotope Infol jo!

Abundance=Nonnatural
Density=20.45 gm /cm?

valuation Infe ti
Photon-Production Data = No
Heating Numbers - Total
Energy Range — 10~!! to 20 MeV

Reaction Information

Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV)  Qgr(MeV)
elastic 2 1.0000-11 2.0000+01

(n2n) 16 6.7890+00 2.0000+01 —6.7600+00 -6.7600+00
(n,3n) 17 1.2342401 2.0000+01 -1.2290+01 -1,2290+01
fission 18 1.0000-11 2.0000+01 1.9510+02 1.9510+02
(n,m'1) 51 3.3341-02 2.0000+01 -3.3200-02 0.0000+00
(nn'2) 52 5.9854-02 2.0000+01 -5.9600-02 0.0000+00
(nn’3) 53 7.6323-02 2.0000+01 -7.6000-02 0.0000+00
(npn'4) 54 1.0344-01 2.0000+01 -1.0300-01 0.0000+00
(nn'5) 55 1.2854-01 2.0000+01 -1.2800-01 0.0000+00
(nn'6) 56 1.5970-01 2.0000+01 -1.5900-01 0.0000+00
(mn'7) BT 1.9081-01 2.0000+01 -1.9000-01 0.0000+00
(nn's) 58 2.2800-01 2.0000+01 -2.2700-01 0.0000+00
(nn'9) B9 2.6211-01 2.0000+01 -2.6100-01 0.0000+00
(n;n'10) 60 2.6914-01 2.0000+01 -2.6800-01 0.0000+00
(nn'11) 61 2.8220-01 2.0000+01 -2.8100-01 0.0000+00
(nn'12) 62 3.0931-01 2.0000+01 -3.0800-01 0.0000+00
(n,n'13) 63 3.2540-01 2.0000+01 -3.2400-01 0.0000+00
(nn'14) 64 3.3341-01 2.0000+01 -3.3200-01 0.0000+00
(nn'15) 65 3.4145-01 2.0000+01 -3.4000-01 0.0000+00
(nm'16) 66 3.5852-01 2.0000+01 -3.5700-01 0.0000+00
(nn'17) 67 3.7100-01 2.0000+01 -3.6900-01 0.0000+00
(nn'18) 68 3.7260-01 2.0000+01 -3.7100-01 0.0000+00
(nn'19) 69 4.0200-01 2.0000+01 -4.0000-01 0.0000+00
(nn'20) 70 4.3400-01 2.0000+01 -4.3200-01 0.0000+00
(nn'21) 71 4.3600-01 2.0000+01 -4.3400-01 0.0000+00
(nn'22) 72 4.5600-01 2.0000+01 -4.5400-01 0.0000+00
(nn'23) 73 4.6100-01 2.0000+01 -4.5900-01 0.0000+00
(nn'24) T4 4.8706-01 2.0000+01 -4.8500-01 0.0000+00
(nn'25) 75 5.0816-01 2.0000+01 -5.0600-01 0.0000+00
(nn'26) 76 5.1619-01 2.0000+01 -5.1400-01 0.0000+00
(nn'27) 77 5.3426-01 2.0000+01 -5.3200-01 0.0000+00
(nn'28) 78 5.4832-01 2.0000+01 -5.4600-01 0.0000+00
(nn'c). 91 4.0000-01 2.0000+01 -3.9800-01 -3.9800-01
(njy) 102 1.0000-11 2.0000+01 5.4820+00 5.4820+00
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Neptunium — 238

ZAID=93238.35C
SOURCE: ENDL-85 (ZA=93238 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availability THERMAL
Continuous Energy SICTOT = 2183.88 barns
ZAID=93238.35C NES=282 T=0°K MFP = 000 cm

sotope Info; ion
Abundance=Nonnatural
Density=20.53651 gm/cm?

Evaluation Information
Photon.Production Data - Yes
Heating Numbers — Local
Energy Range - 10-10 to 20 MeV

B . I E . 0.5
Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV)

elastic 2 1.0000-10 2.0000+01

(nn'c) 91 3.5000-02 2.0000+01 0.0000+00 0.0000+00

(n,3n) 16 5.5113+00 2.0000+01 -5.4880+00 -5.4880+00

(n3n) 17 1.2167+01 2.0000+01 -1.2116+01 -1.2116+01

(n.9) 19 1.0000-10 2.0000+01 1.8000+02 1.8000+02

(nn'f) 20 1.9000+01 2.0000+01 1.8000+02 1.8000+02

ny) 102 1.0000-10 2.0000+01 6.2180+00 6.2180+00

E = 1400 MoV
SICTOT = 6.05 barns
MFP = 318 cm
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Reaction MT
elastic 2
(n,n’c) 91
(n,n’1) b1
(n,n’2) 62
(n,2n) 16
(n,3n) 17
(n,f) 19
(nm'f) 20

n,y) 102

ZAID=94237.35C

Plutonium — 237

ZAID=94237.35C

SOURCE: ENDL-85 (ZA=94237 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabili

Continuous Energy

NES=202

Isotope Information

Abundance=Nonnatural
Density=19.42933 gm/cm3

Evaluation Information

Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10~10 to 20 MeV

Qx (MeV) Qr(MeV)

Emin (MCV) Ema_-; (MeV)
1.0000-10 2.0000+01

4.0000-01 2.0000+01
4.7903-02 2.0000+01
1.0645-01 2.0000+01
5.8980+00 2.0000+01
1.3271+401 2.0000+01
1.0000-10 2.0000+01
1.9000+01 2.0000+01
1.0000-10 2.0000+01

0.
-4.
-1.

-b.
-1.
1.
i.
6.

T=0°K

0000+00 0.0000+00
7700-02 0.0000+00
0600-01 0.0000+00
8730+00 -5.8730+00
32156+01 -1.3215+01
8600+02 1.8600+02
8600+02 1.8600+02
9980+00 6.9980+00
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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

THERMAL
Data Availability S ooaogi barns
MFP = 003 cm
Continuous Energy
ZAID=94238.50C NES=2301 T=300°K
ZAID=94238.51C NES=537 =300°K
Discrete Reaction
ZAID=94238.50D NES=263 T=300°K
ZAID=94238.51D NES=263 T=300°K
: Multigroup
ZAID=94238.50M 30-Group T=300°K
Isotope Information

Abundance=Nonnatural
Density=19.51139 gm/cm?

Evaluation Information
Photon-Production Data — No
Heating Numbers — Total
Energy Range — 10~ to 20 MeV

actjon Infor io
Reaction MT Epin(MeV) Ema:(MeV) Qg (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

.0000+00 2.0000+01 -6.9705+00 -6.9705+00

7 2

(n,8n) 17 1.2011+401 2.0000+01 -1.2857+01 -1.28567+01
(n,f) 19 1.0000-11 2.0000+01 1.9780+02 1.9780+02
(nm'f) 20 5.5000+00 2.0000+01 1.9780+02 1.9780+02
(amn’1) Bl 4.4000-02 2.0000+01 -4.3814-02 0.0000+00
(nn'3) B2 1.4600-01 2.0000+01 -1.4538-01 0.0000+00
(nn's) B3 3.0400-01 2.0000+01 -3.0272-01 0.0000+00
(nn'4) B4 6.0600-01 2.0000+01 -6.0245-01 0.0000+00
(nm's) 55 6.6100-01 2.0000+01 -6.5821-01 0.0000+00
(nm'6) 56 7.5100-01 2,0000+01 -7.4783-01 0.0000+00
(nm'7) BT 9.4200-01 2.0000+01 -9.3803-01 0.0000+00
(nn’8) B8 9.6200-01 2.0000+01 -9.5794-01 0.0000+00
(nm's) 59 9.8400-01 2.0000+01 -9.7986-01 0.0000+00
(nn'10) 60 9.8499-01 2.0000+01 -9.8084-01 0.0000+00
(nm’11) 61 9.8700-01 2.0000+01 -9.8284-01 0.0000+00
(nn‘12) 62 1.0200+00 2.0000+01 -1.0157+00 0.0000+00 E = 1400 My
(nin’13) 63 1.0260+00 2.0000+01 -1.0217+00 0.0000+00 T o g barns
(nn'14) 64 1.0640+00 2.0000+01 -1.0695+00 0.0000+00
(nn'15) 65 1.0700+00 2.0000+01 -1.0656+00 0.0000+00
(nm'c) 91 1.0700+00 2.0000+01 -1.0856+00 -1.0665+00
(ny) 102 1.0000-11 2.0000+01 0.0000+00 0.0000+00
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elastic
(n,2n)
(n,3n)
flssion
(n,4n)
(n,n’1)
(n,n’2)
(n,n’3)
(nn'4)
(n,n's)

(n,7)

Continuous Energy
ZAID=94239.55C NES=10318
ZAID=94239.56C NES=2547
ZAID=94239.57C NES=1381
ZAID=94239,58C NES=737
ZAID=94239.59C NES=576

Discrete Reaction
ZAID=94239.55D NES=263
Multigroup
ZAID=94239.55M 30-Group
soto! formatio

Plutonium — 239

ZAID=94239.55C
SOURCE: Group T-2 (MAT=1399, File unknown)

REFERENCE: “Evaluation of n + 23*Pu 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)

T=300°K
T=12000°K

T=120000°K
T=1200000°K
T=12000000°K

T=300°K

T=0°K

Abundance=Nonnatural
Density=19.59357 gm /cm3

Evaluation Inf .
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range - 10~!! to 20 MeV
Reaction Information
Reaction MT Enin(MeV) Emaz(MeV

2 1.0000-11 2
16 5.6799+00 2
17 1.2707+01 2
18 1.0000-11 2
37 1.8591+01 2
61 7.8932-03 2
62 5.7516-02 2
63 7.6019-02 2
54 1.6447-01 2
66 1.9381-01 2
66 2.8666-01 2
67 3.3151-01 2
58 3.8905-01 2.
69 3.9326-01 2
60 4.3583-01 2
61 4.7198-01 2
62 4.9408-01 2
63 5.0713-01 2
64 5.0914-01 2
656 b5.4027-01 2
66 5.59356-01 2
67 5.6738-01 2
68 5.8546-01 2
91 4.0000-01 2

102 1.0000-11 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
.0000+01
.0000+01
.0000+01
.0000+01
.0000+01
.0000+01
.0000+01

Qx (MeV) Qr(MeV)
-5.6560+00 -5.65660+00
-1.26564+01 -1.2654+01

1.9992+02 1.9992+02
-1.8513+01 -1.8513+01
-7.8600-03 0.0000+00
-5.7273-02 0.0000+00
-7.5700-02 0.0000+00
-1.6378-01 0.0000+00
-1.9300-01 0.0000+00
-2.85646-01 0.0000+00
-3.3012-01 0.0000+00
-3.8742-01 0.0000+00
-3.9160-01 0.0000+00
-4,3400-01 0.0000+00
-4,7000-01 0.0000+00
-4.9200-01 0.0000+00
-5.0500-01 0.0000+00
-5.0700-01 0.0000+00
-5.3800-01 0.0000+00
-56.56700-01 0.0000+00
-5.6500-01 0.0000+00
-5.8300-01 0.0000+00
-3.9832-01 -3.9832-01

6.56330+00 6.5330+00
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Plutonium — 240

ZAID=94240.50C
SOURCE: ENDF/B-V (MAT=1380, Tape 515)
REFERENCE: “Summary Documentation 24°Pu ENDF/B-V MAT=1380,"
by L. W. Weston and R. Q. Wright
contained in ENDF-201

D Availabili
Continuous Energy
ZAID=94240.50C NES=6549 T=300°K
ZAID=94240.51C NES=1085 T=300°K
ZAID=94240.50D NES=263 T=300°K
Multigroup
ZAID=94240.50M 30-Group T=300°K
t f t

Abundance=Nonnatural
Density=19.67567 gm/cm3

V. ti formati
Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10710 to 20 MeV

.0210+00
.4897-01
.0000-11

.0000+01 -5.0000+00
.0000+01 -9.4500-01
.0000+01 5.2410+00

.0000+00
.4500-01
2410+00

(n,n’12) 62
(n,m’c) 91
(ny7) 102

Reaction MT Epin(MeV) Ema:(MeV) Qr(MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 6.5610+00 2.0000+01 -6.53356+00 -6.5335+00
(n,3n) 17 1.2240+401 2.0000+01 -1.2189+01 -1.2189+01
(n,f) 19 1.0000-11 2.0000+01 1.9500+02 1.9500+02
(nm'f) 20 b5.8000+00 2.0000+01 1.9500+02 1.9500+02
(n,2nf) 1 1,2240+01 2.0000+01 1.9500+02 1.9500+02
(n,n’1) b1 4.3181-02 2.0000+01 -4.3000-02 0.0000+00
(n,n’2) 62 1.4260-01 2.0000+01 -1.4200-01 0.0000+00
(n,n’s) 63 2.9724-01 2.0000+01 -2.9600-01 0.0000+00
(nm'4) 64 6.0152-01 2.0000+01 -5.9900-01 0.0000+00
(nym’5) 66 8.6663-01 2.0000+01 -8.6300-01 0.0000+00
(n,n’s) 66 9.0679-01 2.0000+01 -9.0300-01 0.0000+00
(nn'7) B7 ©.4897-01 2.0000+01 -9.4500-01 0.0000+00
(n,n’8) 68 1.4260+00 2.0000+01 -1.4200+00 0.0000+00
(n,n’9) 69 2.0084+00 2.0000+01 -2.0000+00 0.0000+00
(n,n'10) 60 3.0126+00 2.0000+01 -3.0000+00 0.0000+00
(n,n‘11) 61 §.0168+00 %.00001'01 -4.0000+00 8.0000+00

9 2 -9
1 2 6.

238
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Plutonium — 241

ZAID=94241.50C
SOURCE: ENDF/B-V (MAT=1381, Tape 515)
REFERENCE: “Summary Documentation ?4!Pu ENDF/B-V MAT=1381,"
by L. W. Weston, R. Q. Wright, and R. J. Howerton
contained in ENDF-201

THERMAL
D Availabili SIGTOT = 1889.85 barns
MFP = 001 cm
Continuous Energy
ZAID=94241.50C NES=3744 T=300°K
ZAID=94241.51C NES=623 T=300°K
Discrete Reaction
ZAID=94241.50D NES=263 =300°K
ZAID=94241.51D NES=263 T=300°K
Multigroup
ZAID=94241.50M 30-Group T=300°K
Isotope Information

Abundance=Nonnatural
Density=19.75788 gm/cm®

Evaluation Information

Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10~11 to 20 MeV

R ion Inf i

Reaction MT Emin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-11 2.0000+01

(n,3n) 16 5.2700+00 2.0000+01 -5.2480+00 -5.2480+00

(n,3n) 17 1.17560+01 2.0000+01 -1.1701+01 -1.1701+01

fission 18 1.0000-11 2.0000+01 2.0222+02 2.0222+02

(n,n’1) 61 4.0167-02 2.0000+01 -4.0000-02 0.0000+00

(n,n’3) 62 9.5398-02 2.0000+01 -9.5000-02 0.0000+00 —

(n,n’s) 63 1.6368-01 2.0000+01 -1.6300-01 0.0000+00 15%

(n,n'4) 64 1.7470-01 2.0000+01 -1,6800-01 0.0000+00

(nn's) 66 1.8000-01 2.0000+01 -1.7400-01 0.0000+00

(n,n’'6) 66 2.3197-01 2.0000+01 -2.3100-01 0.0000+00

(n,n'7) 67 2.4603-01 2.0000+01 -2.4500-01 0.0000+00

(n,n’8) 58 3.0128-01 2.0000+01 -3.0000-01 0.0000+00

(n,m’'9) 69 3.3640-01 2.0000+01 -3.3500-01 0.0000+00

(n,n'10) 60 4.4987-01 2,0000+01 -4.4800-01 0.0000+00

(nm'11) 61 7.56156-01 2.0000+01 -7.5300-01 0.0000+00

(n,n'12) 62 8.3147-01 2.0000+01 -8.2800-01 0.0000+00

(n,n’13) 63 8.8774-01 2.0000+01 -8.9400-01 0.0000+00

(n,n'14) 64 9.2184-01 2.0000+01 -9.1800-01 0.0000+00

(n,n'15) 65 9.4494-01 2.0000+01 -9.4100-01 0.0000+00

(n,n’c) 91 1.2000+00 2.0000+01 -1.19850+00 -1.19850+00

(n,7) 102 1.0000-11 2.0000+01 6.3008+00 6.3008+00
TOTAL INELASTIC

s

'.%AJH“'A
)
(N28)
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Plutonium — 242

ZAID=94242.50C
SOURCE: ENDF/B-V (MAT=1342, Tape 514)
REFERENCE: “Summary Documentation for 242Pu,”
by F. Mann, R. Schenter, D. G. Madland, and P. G. Young
contained in ENDF-201

THERMAL
Data Availability T a0 barns
Continuous Energy

ZAID=94242.50C NES=7636 T=300°K
ZAID=94242.51C NES=728 T=300°K

Discrete Reaction
ZAID=94242.50D NES=263 T=300°K
ZAID=94242.51D NES=263 T=300°K

Multigroup

ZAID=94242.50M 30-Group T=300°K

sotope Informatio;
Abundance=Nonnatural
Density=19.84 gm/cm®

Evaluation Information
Photon-Production Data — Yes

Heating Numbers - Local E =100 MV
Energy Range — 10—11 to 20 MeV s“{m 2.,;'3;:”“’
Reaction Information
Reaction MT Epmin(MeV) Emaz(MeV) Qx(MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 6.3271+00 2.0000+01 -6.3008+00 -6.3008+00
(n,3n) 17 1.1589+01 2.0000+01 -1.1541+01 -1,1541+01 N
fission 18 1.0000-11 2.0000+01 2.0061+02 2.0061+02 TOTAL INELASTIC
(n,n’1) 51 4.4726-02 2.0000+01 -4.4540-02 0.0000+00 \ //
(n,n'2) 62 1.4781-01 2.0000+01 -1.4720-01 0.0000+00 / /// N.CAMNA
(n,n’s) 63 3.0717-01 2.0000+01 -3.0590-01 0.0000+00 - i
(nyn'4) 64 5.1976-01 2.0000+01 -5.1760-01 0.0000+00
(nyn'5) 66 8.3640-01 2.0000+01 -7.7870-01 0.0000+00
(n,n’e) 56 7.8365-01 2.0000+01 -7.8030-01 0.0000+00
(n,n’'7) 67 8.3637-01 2.0000+01 -8.3290-01 0.0000+00
(n,yn’8) 68 8.6860-01 2.0000+01 -8.6500-01 0.0000+00
(n,n’9) 69 9.3086-01 2.0000+01 -9.2700-01 0.0000+00
(n,n'10) 60 9.5998-01 2.0000+01 -9.5600-01 0.0000+00
(n,m’11) 61 9.8971-01 2.0000+01 -9.8560-01 0.0000+00
(nn’12) 62 9.9915-01 2.0000401 -9.9500-01 0.0000+00
(n,n’13) 63 1.0232+400 2.0000+01 -1.0190+00 0.0000+00 5 = 1400 MV
(n,n'14) 64 1.0443+00 2.0000+01 -1.0400+00 0.0000+00 CTOT & 04 barns
(n,n15) 65 1.0684+00 2.0000+01 -1.0640+00 0.0000+00
(nn’16) 66 1.2600+400 2.0000+01 -1.0870+00 0.0000+00
(nn’17) 67 1.1086+00 2.0000+01 -1.1020+00 0.0000+00
(n,n’18) 68 1.1267+00 2.0000+01 -1.1220+00 0.0000+00
(n,n’19) 69 1.1568+00 2.0000+01 -1.1520+00 0.0000+00
(nn’c) 91 4,.2600-01 2.0000+01 -4.2324-01 -4.2324-01
(n,y) 102 1.0000-11 2.0000+01 B5.0710+00 5.0710+00

o— JOTAL INELASTIC
$.5%
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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

Y. li THERMAL
Continuous Energy SIGTOT = 459.85 barns
ZAID=94243.35C NES=485  T=0°K MFP = 004 om

Isotope Information
Abundance=Nonnatural ELASTC TOTAL FISSION

Density=19.92223 gm/cm?

$0.0%
II
Evaluation Information
Photon-Production Data - Yes

Heating Numbers — Local
Energy Range — 10~19 to 20 MeV

Reaction Information Ly
Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01
(n,n’c) 91 6.0000-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 5.0601+00 2.0000+01 -5.0392+00 -5.0392+00
(n,3n) 17 1.1380+01 2.0000+01 -1.1333+01 -1.1333+01
(n,4n) 37 1.6650+01 2.0000+01 -1.6581+01 -1.6581+01 E =100 MV
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02 f{;:;’,"’;‘g“ barns
(nyn'f) 20 1.9000+01 2.0000+01 2.0000+02 2.0000+02 i cm
(nyy) 102 1.0000-10 2.0000+01 6.0200+00 6.0200+00 ¢
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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-201

THERMAL
Data Availability T o200 barns
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=300°K
Isotope Information

Abundance=Nonnatural
Density=13.49 gm/cm?

Evaluation Information
Photon-Production Data — Yes

Heating Numbers — Local E =100 MV
Energy Range — 10~11 to 20 MeV -‘S'lliqlpzl':';ff;"bams

Reaction Information
Reaction MT Epin(MeV) Ema:(MeV) Qg (MeV) Qr(MeV)

clastic 2 1.0000-11 2.0000+01

(n2n) 16 6.6600+00 2.0000+01 -6.6322+00 -6.6322+00

(n3n) 17 1.2653+01 2.0000+01 -1.2600+01 -1.2600+01

(nf) 19 1.0000-11 2.0000+01 2.0230+02 2.0230+02

(nn'f) 20 6.0000+00 2.0000+01 2.0230+02 2.0230+02 //
(nn'1) 51 4.2000-02 2.0000+01 -4.1826-02 0.0000+00 7222222
(nn'z) 52 9.5000-02 2.0000+01 -9.4604-02 0.0000+00 RN\
(nn'3) 53 1.6100-01 2.0000+01 -1.6033-01 0.0000+00 N
(nn'4) 54 2.0700-01 2.0000+01 -2.0614-01 0.0000+00 \\
(nn's) 56 2.3700-01 2.0000+01 -2.3601-01 0.0000+00

(nn'6) 56 2.7600-01 2.0000+01 -2.7385-01 0.0000+00

(nn'7)  B7 3.2400-01 2.0000+01 -3.2265-01 0.0000+00

(nn's) 58 4.7600-01 2.0000+01 -4.7302-01 0.0000+00

(nn's) 59 5.0800-01 2.0000+01 -5.0389-01 0.0000+00

(nn'10) 60 5.4900-01 2.0000+01 -5.4671-01 0.0000+00

(nn'11) 61 5.9000-01 2.0000+01 -5.8754-01 0.0000+00

(nn12) 62 6.2300-01 2.0000+01 -6.2040-01 0.0000+00 £~ 1400 Uy

(nn13) 63 6.3600-01 2.0000+01 -6.3336-01 0.0000+00 SICTOT = 697 barns
(nn'14) 64 6.5190-01 2.0000+01 -6.4918-01 0.0000+00

(nn'15) 65 6.5200-01 2.0000+01 -6.4928-01 0.0000+00

(nn'16) 66 6.5490-01 2.0000+01 -6.5217-01 0.0000+00

(nn'17) 67 6.5600-01 2.0000+01 -6.5227-01 0.0000+00

(nn'18) 68 6.6990-01 2.0000+01 -6.6711-01 0.0000+00

(nn'c) 91 6.7000-01 2.0000+01 -6.6721-01 -6.6721-01

(ny) 102 1.0000-11 2.0000+01 5.5280+00 5.5290+00
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R ion Inf 4
Reaction MT Epin(MeV) Epmaz(MeV) Qg (MeV) QRr(MeV)
elastic 2 1.0000-11 2.0000+01

(n,2n) 16 5.4788+00 2.0000+01 -5.45661+00 -5.4561+00
(n,3n) 17 1.2241+01 2.0000+01 -1.2190+01 -1.2190+01
(n,f) 19 1.0000-11 2.0000+01 2.0229+02 2.0229+02
(n,n'f) 20 4.5000+00 2.0000+01 2.0229+02 2.0229+02
(n,4n) 37 1.8165+01 2.0000+01 -1.8090+01 -1.8090+01
(n,n’1) 51 1.0000-11 2.0000+01 4.8797-02 0.0000+00
(n,n’2) 52 1.0000-11 2.0000+01 4.8797-02 0.0000+00
(n,n’3) 53 1.0000-11 2.0000+01 2.1909-02 0.0000+00
(n,n'4) 564 1.0000-11 2.0000+01 3.9834-03 0.0000+00
(n,n’5) 656 4.1000-02 2.0000+01 -4.0830-02 0.0000+00
(n,n’6) 66 5.4000-02 2.0000+01 -5.3776-02 0.0000+00
(n,n'7) 67 7.5000-02 2.0000+01 -7.46898-02 0.0000+00
(n,n’8) 58 1.1200-01 2.0000+01 -1.1154-01 0.0000+00
(n,n’9) 69 1.1700-01 2.0000+01 -1.1651-01 0.0000+00
(n,n'10) 60 1.2300-01 2.0000+01 -1.2249-01 0.0000+00
(nn‘11) 61 1.2600-01 2.0000+01 -1.2448-01 0.0000+00
(nn’'12) 62 1.4000-01 2.0000+01 -1.3942-01 0.0000+00
(n,n'13) 63 1.4801-01 2.0000+01 -1.4739-01 0.0000+00
(n,n’c) 91 1.4801-01 2.0000+01 -1.4739-01 -1.4739-01
(n,y) 102 1.0000-11 2.0000+01 6.4260+00 6.4260+00

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

THERMAL
Data Availability S oog 522 barns
Continuous Energy

ZAID=95242.50C NES=323 T=300°K
ZAID=95242,51C NES=317 T=300°K

Discrete Reaction
ZAID=95242,50D NES=263 T=300°K
ZAID=95242.51D NES=263 T=300°K

Multigroup

ZAID=95242.50M 30-Group T=300°K

Isotope Information
Abundance=Nonnatural
Density=13.54 gm/cm®

Evaluation Inf .
Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10~11 to 20 MeV
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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

THERMAL
Data Availability i‘m;m';a%ws barns
= cm
Continuous Energy
ZAID=95243.50C NES=11921 T=300°K
ZAID=95243.51C NES=757 T=300°K N
Discrete Reaction N.EAMYA )
ZAID=95243.50D NES=263 T=300°K
ZAID=95243.51D NES=263  T=300°K rume
Multigroup
ZAID=95243.50M 30-Group T=300°K
Isotope Information
Abundance=Nonnatural
Density=13.60 gm/cm®
Evaluation Information
Photon-Production Data — Yes
Heating Numbers —~ Local E =100 MoV
Energy Range — 10~1! to 20 MeV s_,;’,c’pvr 4= D?gjfmbmu
R ion Inf t
Reaction MT Enin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-11 2.0000+01
(n,2n) 16 6.3770+00 2.0000+01 -6.3506+00 -6.3506+00
(n,3n) 17 1.2662+01 2.0000+01 -1.2600+01 -1.2600+01
(n,f) 19 2.4868-04 2.0000+01 2.0210+02 2.0210+402
(n,n’'f) 20 4.5000+00 2.0000+01 2.0210+02 2.0210+02
(n,4n) 37 1.8647+01 2.0000+01 -1.8570+01 -1.8570+01
(n,n’1) b1 4.2000-02 2.0000+01 -4.1826-02 0.0000+00
(n,n’2) 62 8.4000-02 2.0000+01 -8.3653-02 0.0000+00
(n,n’3) 63 9.7000-02 2.0000+01 -9.6599-02 0.0000+00
(nyun’4) 64 1.2600-01 2.0000+01 -1.2548-01 0.0000+00
(n,'5) b5 1.6100-01 2.0000+01 -1.6033-01 0.0000+00
(nyn’e) 66 1.6300-01 2.0000+01 -1.6233-01 0.0000+00
(n,n’7) 67 1.9500-01 2.0000+01 -1.9419-01 0.0000+00
(n,n’8) 68 2.4500-01 2.0000+01 -2.4399-01 0.0000+00
(n,n’9) 69 2.5200-01 2.0000+01 -2.5096-01 0.0000+00
(n,n'10) 60 2.6500-01 2.0000+01 -2.6390-01 0.0000+00
(n,n'11) 61 2.9800-01 2.0000+01 -2.9677-01 0.0000+00
(n,n‘12) 62 3.3600-01 2.0000+01 -3.3461-01 0.0000+00
(n,n‘13) 63 3.4000-01 2.0000+01 -3.3859-01 0.0000+00
(n,n’14) 64 4.6400-01 2.0000+01 -4.6208-01 0.0000+00
(n,n‘15) 65 4.6500-01 2.0000+01 -4.6308-01 0.0000+00
(n,n‘16) 66 4.7000-01 2.0000+01 -4.6806-01 0.0000+00
(nn17) 67 4.8000-01 2.0000+01 -4.7802-01 0.0000+00
(n,n’c) 91 4.8000-01 2.0000+01 -4.7802-01 -4.7802-01
(nyy) 102 1.0000-11 2.0000+01 5.3630+00 b5.3630+00
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Reaction MT Enin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

elastic
(n,2n)

Curium — 242

ZAID=96242.50C
SOURCE: ENDF/B-V (MAT=8642, Tape 522)
REFERENCE: File 1 information on ENDF/B-V Actinide Special Purpose Tape 522
by F. Mann, R. Benjamin, R. Howerton, et. al.

Data Availability
Continuous Energy

ZAID=96242.50C NES=3113 T=300°K
ZAID=96242.51C NES=472 T=300°K

Discrete Reaction
ZAID=96242.50D NES=263 T=300°K
ZAID=96242,51D NES=263 T=300°K

Multigroup

ZAID=96242.50M 30-Group =300°K

Isotope Information
Abundance=Nonnatural

Density=13.24 gm/cm®

Evaluation Information
Photon-Production Data - Yes
Heating Numbers — Local
Energy Range — 10~11 to 20 MeV

Reaction Information

2 1.0000-11 2.0000+01

16 6.9680+00 2.0000+01 -6.9391+00 -6.9391+0@mnu mexaw
17 1.3092+01 2.0000+01 -1.3038+01 -1.3038+01
19 1.0000-11 2.0000+01 2.0256+02 2.0255+02
20 6.5000+00 2.0000+01 2.0255+02 2.0255+02
61 4.2000-02 2.0000+01 -4.1826-02 0.0000+00
62 1.3900-01 2.0000+01 -1.3842-01 0.0000+00
63 2.8500-01 2.0000+01 -2.8382-01 0.0000+00
91 2.8500-01 2.0000+01 -2.8382-01 -2.8382-01
102 1.0000-11 2.0000+01 5.7030+00 5.7030+00
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Reaction MT
elastic 9%
(nm’c)

(n,2n) 16
(n,3n) 17
(n,4n) 37
(n,f) 19
(n,n'f) 20
(ny7) 102

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

Data Availabili

THERMAL
Continuous Energy SIGTOT = 1093.22 barns
ZAID=96243.35C NES=1880 T=0°K MIP 303 om
Isotope Information
Abundance=Nonnatural
Density=13.292 gm/cm? TonuL prssion

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10~10 to 20 MeV

R ion Inf . K73
Qk (MeV) Qr(MeV)

Emaz (MeV)
2.0000+01

NN

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

0.
-b.
-1.

-1.
2.
2.
6.

0000+00 0.0000+00 rRT —
6900+00 -5.6900+00
2660+01 -1.2660+01
8740+01 -1.8740+01
0000+02 2.0000+02
0000+02 2.0000+02
8000+00 6.8000+00
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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. Dunford

Reaction MT
elastlc 2
(n,2n) 16
(n,3n) 17
(n,f) 19
(n,n’f) 20
(n,n’1) b1
(nn’2) 52
(n,n’3s) 63
(n,n’c) 91
(ny7) 102

Continuous Energy
ZAID=96244.50C NES=4919 T=300°K
ZAID=96244.51C NES=566 T=300°K

Discrete Reaction
ZAID=96244.50D NES=263 T=300°K
ZAID=96244.51D NES=263 T=300°K

Multigroup
ZAID=96244.50M 30-Group T=300°K
Isotope Information

contained in ENDF-201

Abundance=Nonnatural
Density=13.35 gm/cm®

Evaluation Information
Photon-Production Data — Yes

Heating Numbers — Local
Energy Range - 10~1! to 20 MeV

Reaction Inf .

Emin(MeV) Emaz(MeV) Qx(MeV)  Qr(MeV)
1.0000-11 2.0000+01

6.7990+00 2.0000+01 -6.7710+00 -6.7710+00
1.2560+01 2.0000+01 -1.2499+01 —1.2499+01
1.0000-11 2.0000+01 2.0660+02 2.0660+02
6.0000+00 2.0000+01 2.0660+02 2.0660+02
4.3000-02 2.0000+01 -4.2823-02 0.0000+00
1.4200-01 2.0000+01 -1.4142-01 0.0000+00
2.9600-01 2.0000+01 -2.9478-01 0.0000+00
2.9600-01 2.0000+01 -2.9478-01 -2.9478-01
1.0000-11 2.0000+01 6.4510+00 6.4510+00

E = 1400 MV
SICTOT = 6.89 barns
MFP = 453 cm
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Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)

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

Data_Availabilit
Continuous Energy SIGTOT = 343155 barns
ZAID=96245.35C NES=2230 T=0°K MFP 2001 om

Isotope Information
Abundance=Nonnatural
Density=13.40 gm/cm?

Evaluation Information
Photon-Production Data — Yes
Heating Numbers — Local
Energy Range — 10710 to 20 MeV

Reaction Information

elastic 2 1.0000-10 2.0000+01

(nm’c) 91 6.0000-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 5.5427+00 2.0000+01 -5.5200+00 -5.5200+00
(n,3n) 17 1.2371+401 2.0000+01 -1.2320+01 -1.2320+01
(n,4n) 37 1.8094+01 2.0000+01 -1.8020+01 -1.8020+01
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02
(n,n’f) 20 1.9000+01 2.0000+01 2.0000+02 2.0000+02
(ny) 102 1.0000-10 2.0000+01 6.4500+00 6.4500+00
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Curium — 246

ZAID=96246.35C
SOURCE: ENDL-85 (ZA=96246 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabili

2 THERMAL
Continuous Energy SICTOT = 1271 barns
ZAID=96246.35C NES=711  T=0°K MFP =239 om
Jsotope Information
Abundance=Nonnatural
Density=13.46 gm/cm? by

valuati

[ tio
Photon-Production Data - Yes
Heating Numbers - Local

atacatas’s

Energy Range — 10~19 to 20 MeV K Mt
R ion Inf . :

Reaction MT Epin(MeV) Emaz(MeV) Qx(MeV) Qr(MeV)

elastic 2 1.0000-10 2.0000+01

(n,m’c) 91 4.3000-02 2.0000+01 0.0000+00 0.0000+00

(n,2n) 16 6.4764+00 2.0000+01 -6.4500+00 -6.4500+00

(n,3n) 17 1.2019+01 2.0000+01 -1.1970+01 -1.1970+01

(n,4n) 37 1.8837+01 2.0000+01 -1.8760+01 -1.8760+01

(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02

(nyn'f) 20 1.9500+01 2.0000+01 2.0000+02 2.0000+02

(nyy) 102 1.0000-10 2.0000+01 5.1600+00 b5.1600+00
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E = 14.00 MeV

SIGCTOT = 5§81 barns

MFP = §41 cm

TOTAL FISSION
1.3%
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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

Data Availability THERMAL
Continuous Energy SIGTOT = 183.96 barns
ZAID=96247.35C NES=1654 T=0°K MFP = 047 cm

Isotope Information
Abundance=Nonnatural

Density=13.511 gm/cm? “x

Evaluation Information
Photon-Production Data - Yes Lyl

Heating Numbers — Local 3
Energy Range — 10~1° to 20 MeV |

Reaction Information N

Reaction MT Enpin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01

(n,n’c) 91 5,0000-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 5.1710+00 2.0000+01 -5.1500+00 -5.1500+00
(n,3n) 17 1.1647+01 2.0000+01 -1.1600+01 -1.1600+01
(n,4n) 37 1.7170+01 2.0000+01 -1.7100+01 -1.7100+01
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02
(n,n’f) 20 1.9000+01 2.0000+01 2.0000+02 2.0000+02
(n,7) 102 1.0000-10 2.0000+01 6.2100+00 6.2100+00

262



96247.35C

] ox/12/89
2AID = 088¢7.35C
¥ Om - 07
E .y | Prom ENDLOSZ
4 } MT = 301
» &
=3 1 [
3] g
b f‘* F
&
13 S— b
10’ 10’ 100 1a 10 107  1g° 1 1d  od o
Nautron Energy (MeV)
Aiddid. k. . i . . k. el el N,
ox/12/89 os/13/88
ZALD = 96307 36C 2AID = 9630738
® Om - b7 . P
®; E Prom ENDLOSS -- [ Prom ENDLASS
MT = 302
CAMMA PRODUCTION 5
3 L {0 aLasme
I ; I jpad
Xaf
B - I8 |
b
8 1 3
] )
M A" A (A R T e m ..,
Neutron Energy (MeV)
PETTIO T IR T RN W ST T T W TIT T WU T WU Prre ST Ee -1 A
ox/12/m8 - ox/13/89
ZALD = 96367.95C 2AID = 98807.36C
. Om - a7 Om - 87
4 E Arom ENDLOSS [ Prom ENDLOGS
MT =19 . NT =483
DIRECY FISSION iu- NUBAR
3 b |
i : |
B | j |
g’
®4 3 I
B 3
;ra’ g’ to° 10t 100 10' 1 100 1 W 7 » 70 s ry) -

[T
Neutron Energy (MeV) Neutren Energy (MoV)

263



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

&&Aﬂm THERMAL
Continuous Energy SIGTOT = 14.71 barns
ZAID=96248.35C NES=1425 T=0°K M g om

Isotope Information
Abundance=Nonnatural

Density=13.57 gm/cm? BT

Evaluation Information

Photon-Production Data — Yes TOTAL JYSSION
Heating Numbers — Local 3R
_ 10-10 B2
Energy Range - 10 to 20 MeV ':E:E: W gaui

Reaction MT Epin(MeV) Emaz(MeV) Qg (MeV) Qr(MeV)
elastic 2 1.0000-10 2.0000+01
(n,;m'c) 91 4.5000-02 2.0000+01 0.0000+00 0.0000+00
(n,3n) ‘16 6.2252+00 2.0000+01 -6.2000+00 -6.2000+00 g
(n,3n) 17 1.1406+01 2.0000+01 -1.1360+01 -1.1360+01
(n,4n) 37 1.7882+01 2.0000+01 -1.7810+01 -1.7810+01
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02
(n,m'f) 20 1.8500+01 2.0000+01 2.0000+02 2.0000+02
(nyy) 102 1.0000-10 2.0000+01 4.7100+00 4.71004+00
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Berkelium — 249

ZAID=97249.35C
SOURCE: ENDL-85 (ZA=97249 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availability THERMAL
Continuous Energy SIGTOT = 161644 barns
ZAID=97249.35C NES=633  T=0°K MFP = 002 cm
sotope Inf tion
Abundance=Nonnatural
Density=14.78 gm/cm? N.Guaa

Evaluation Information

Photon-Production Data - Yes )
Heating Numbers - Local

Energy Range — 10~10 to 20 MeV

—

07x

Reaction Inf .
Reaction MT Emin(MeV) Emaz(MeV) Qx(MeV)  Qgr(MeV)

elastic 2 1.0000-10 2.0000+01

(nm'c) 91 5.0000-02 2.0000+01 0.0000+00 0.0000+00

(n,3n) 16 6.2261+00 2.0000+01 -6.2000+00 -6 .2000+00

(n,3n) 17 1.1828+01 2.0000+01 -1.1780+01 -1.1780+01

(n,an) 37 1.7872+01 2.0000+01 -1.7800+01 -1.7800+01 E=100 Mov
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02 SICTOT = 750 barns
(') 20 1.8700+01 2.0000+01 2.0000+02 2.0000+02 > 354 om
(ny) 102 1.0000-10 2.0000+01 4.9700+00 4.9700+00 roms rrssmw

aox

TOPAL INSLASTIC
1.7%
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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

Data Availability THERMAL
Continuous Energy SIGTOT = 215885 barns
ZAID=98249.35C NES=2659 T=0°K MFP = 001 cm

Isotope Information
Abundance=Nonnatural

Density=15.16 gm/cm® TOTAL FISSION
Evaluation Information
Photon-Production Data — Yes
Heating Numbers - Local
Energy Range — 10—1° to 20 MeV

N.CAMMA
. . ”s
Reaction Information

Reaction MT Emin(MeV) Emax(MeV) Qg (MeV) Qr(MeV)

elastic 2 1.0000-10 2.0000+01

(n;m’c) 91 4.5000-02 2.0000+01 0.0000+00 0.0000+00

(n,2n) 16 5.6126+00 2.0000+01 -5.5900+00 -5.5900+00

(n,3n) 17 1.1828+01 2.0000+01 -1.1780+01 -1.1780+01

(n,4n) 37 1.8665+01 2.0000+01 -1.8590+01 -1.8590+01

(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02

(nm'f) 20 1.9300+01 2.0000+01 2.0000+02 2.0000+02

(n,yv) 102 1.0000-10 2.0000+01 6.6200+00 6.6200+00
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Californium — 250

SOURCE: ENDL-85 (ZA=98250 on ND850424)

ZAID=98250.35C

REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1

ZAID=98250.35C

Reaction MT
elastic 2
(n,m'c) 91
(n,3n) i6
(n,3n) 17
(n,4n) 37
(n,1) 19
(nn'f) 20
(n,v) 102

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

Data, Availabili

Continuous Energy

NES=457

T=0°K

Isotope Information
Abundance=Nonnatural

Density=15.28 gm/cm?

Evaluation Information
Photon-Production Data — Yes

Heating Numbers — Local
Energy Range — 10~10 to 20 MeV

Emin(MeV) Empnas(MeV)  Qx(MeV)
1.0000-10 2.0000+01

4.5000-02 2.0000+01 0.0000+00
6.6367+00 2.0000+01 -6.6100+00
1.2269+01 2.0000+01 -1.2210+01
1.86656+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 5.1100+00

Qr(MeV)

0.0000+00
-6.6100+00
-1.2210+01
-1.8690+01
2.0000+02
2.0000+02
5.1100+00
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THERMAL

SIGTOT = 201464 barns

MFP = 001 cm
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Californium — 251

ZAID=98251.35C
SOURCE: ENDL-85 (ZA=98251 on ND850424)
REFERENCE: Lawrence Livermore Laboratory report UCRL-50400, Vol. 15, Part D, Rev. 1
by R. J. Howerton and M. H. MacGregor

Data Availabili

THERMAL
Continuous Energy SICTOT = 642744 barns
ZAID=98251.35C NES=516  T=0°K MFP =000 om
Isotope Information
Abundance=Nonnatural
Density=15.40 gm/cm? TOTAL FISSION
V. ti f jon
Photon-Production Data - Yes
Heating Numbers - Local N RN
Energy Range - 10~10 ¢o 20 MeV . 2
BLASTIC .
. . on "
Reaction Information Y NGAMUA
Reaction MT Epin(MeV) Emaz(MeV) Qx(MeV) Qr(MeV) Seax 4
elastic 2 1.0000-10 2.0000+01 3
(nm'c) 91 2.5000-02 2.0000+01 0.0000+00 0.0000+00 <
(n,2n) 16 5.1205+00 2.0000+01 -5.1000+00 -56.1000+00 ¥
(n,3n) 17 1.1777+01 2.0000+01 -1.1730+01 -1.1730+01
(n,4n) 37 1.7390+01 2.0000+01 -1.7320+01 -1.7320+01 E =100 MeV
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02 ‘}}'{:},W;Z,s‘ barns
(n,n'r) 20 1.9000+01 2.0000+01 2.0000+02 2.0000+02 ~ah
(ny) 102 1.0000-10 2.0000+01 6.1700+00 6.1700+00

%

E = 1400 MV
SICTOT = 5.76 barns
MFP = 470 cm
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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

MM THERMAL
Continuous Energy SICTOT = 73.04 barns
ZAID=98252.35C NES=1535 T=0°K MFP - 038 cm

Isotope Information

Abundance=Nonnatural
Density=15.10 gm/cm? i<

Evaluation Information
Photon-Production Data — Yes

Heating Numbers — Local
Energy Range — 10~10 to 20 MeV PR
25.8% QX N.CAMNA

Reaction Information s coon
Reaction MT Egin(MeV) Ema:(MeV) Qi (MeV) Qr(MeV) 2
elastic 2 1.0000-10 2.0000+01
(nym’c) 91 5.0000-02 2.0000+01 0.0000+00 0.0000+00
(n,2n) 16 6.1947+00 2.0000+01 -6.1700+00 -6.1700+00
(n,3n) 17 1.1325+01 2.0000+01 -1.1280+01 -1.1280+01
(n,4n) 37 1.7972+01 2.0000+01 -1.7900+01 -1.7900+01 E= 100 MV
(n,f) 19 1.0000-10 2.0000+01 2.0000+02 2.0000+02 fl’i‘:"PW;;” barns
(n,n’f) 20 1.8500+01 2.0000+01 2.0000+02 2.0000+02 ~ cm
(nyy) 102 1.0000-10 2.0000+01 4.7900+00 4.7900+00

SICTOT = 6.76 barns

274



98252.35C
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APPENDIX A
EXPLANATORY NOTES

Density Values

Density values are given in units of grams/cm® and were obtained from the
1988-89 Edition of the CRC Handbook of Mathematics and Physics (Ref. 18).
In the case of the Transuranium 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/cm® 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, Qi and Qg. Qg is the Reaction Q-value. It is obtained
by taking the difference between the masses of the constituent particles of a
reaction before and after the occurrence of that reaction. Qg is the Kinematic
Q-value. For discrete-level inelastic scattering, Qg differs from Qg. It is the
negative of the energy of the discrete level excited in the target nucleus. Qg 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. Furthermore, 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,y) reaction; 14 MeV is below the threshold for the (n,p)
and (n,d) reactions.

Note 6
For 5010.50C, the cross sections for the (n,n')a (Q=-4.46 MeV), the (n,n')d2a
(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 discrete-inelastic scattering
reactions.

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=-10.101 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) <1073
barns. So also for MT=16 where o(E) <2x10~3 barns.
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