


TEy. C  nor uy of;
mploye ny of thit contractors, suboommclurs. Etheir
mp‘oyee mnkg any wsn'anly, uprtss cr lmph'-d or assums
any fegal liability or ity for

- OF use ulm:ss of any mformanon,appaicws, product urprm
cphésents thatitsise spouig! not irliri

w5285 PortzRoyal Road'
Sprmgfleld Vﬁ-gi;f




1S

LAWRENCE LIVERMORE LABORATORY
University of Caltorr¥a, ‘Livermore, Caktomia, 84550

UCRL-50400 Vol, 1 Rev, 2

EC3SIL, A SYSTEM FOR STORAGE, RETRIEVAL,
AND DISPLAY OF EXPERIMENTAL NEUTRON DATA

D. E. Cullen, K. L. Hill, R. J. Howerton,
and S. T, Perkins

Revised March 1, 1974

MASTER

NOTICE
This report was prepored as an account of \\'cvk]

sponsored by the United States Guvernment. Neither
the United States nor che United States Aromic Enugy
Commissiva, nor any of their employres, nor any of
hedr ¢ , sub or their

makes 3.y warmanty, eaptess or implied, of assumnes any
legal linbiluy of rusponsbility for the accuracy, com.
pleteness or usefulness of Tay ioformation, apparatus,
predut or process disclised, oF represents thal Ms use
would not infringe privitely owned Fghts.

PR


http://pl.-J.at

Foreword

The UCRL~50400 series describes an
integrated and computer-oriented system
for the production and application of neu-
tronics and photonics calculational
constants.

The system must supply reliable up-
to-date data, select specific types of data
on request, provide output in a variety of
forms — ultimately in the form of input to
other computer codes, and function rap-
idly and efficiently, The system has now
been developed to a point where these
goals are being realized.

The UCRL~5U400 series, An [ntegratec
System for Produciion of Neutronics and

Photonics Calculational Constznts, com-

prises the following volumes:
e Vol. 1, ECSIL, A System for Stor-
age, Retrisval and Display of

Experimental Neutron Data, March
1974,

s Vol. 2, A Bibliography of the Ex~
perimental Data of Neutron-Induced

Interactions, March 1974,
e Vol. 3, Anlndex of the Experimen-

tal Data of Neutron-Induced Inter-

actions, March 1974,

e Vol. 4, Evaluated Nuclear Cross-
Section Library, April 1971,

e Vol. 5, CLYDE: A Nuclear Data-
Processing Computer Program for

-il-

Producing Calculational Constants,
May 1971.

Vol. 6, Photon Cross sections

1 keV to 100 MeV, October 1968,
Vol. 7, Graphical Experimental

Data for Major Neutron-Induced

Interactions, April 1974,
Vol, 8, Graphical Experimental
Data for Supplemental Neutron-

Induced interaciions, to be
published.

Vol. 9, Thresholds of Nuclear
Reactions Induced by Neutrons,

Photons, Deuterons, Tritons, and
Alpha Particles, September 1970,
Vol. 10, Tabulated Experimental

Data for Neutron-Inducec Interac-~

tions, May 1974.
Vol, 11, Experimental Data, In-

dexes and Techniques of Obtaining

a Selected Set of Neutron Resonance

Parameters, May 1972,

Vol, 12, An Atlas of Resolved Neu-
tron Resonance Par meters, July
1972,

Vol. 13, An Atlas of Unresolved
Neutron Resonance Parameters,
September 1972,

Vol, 14, TARTNP: A Coupled
Neutron-Photon Monte Carlo Trans-
port Code, June 1974,
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Relationship to Other Volumes

This volume, describing the ECSIL
system, is closely related to other vol-
umes of the UCRL-50400 series. It
defines ECSIL conventions and explains
how to use ECSIL's supporting programs.

Volume 2 contains bibliographic indexes
that can be used to determine whether a
given reference is included in the ESCIL
system, and which experimental data are
associated with the reference.

Volume 3 lists data indexes that may be
used to determine the dsta in the library
for a given isotope or reaction,

Volume 7 is a graphical presentation
of all total, elastic, capture, and fission

integral cross sections. It also supplies

data on ¥ (neutrons/fission), a (capture/
fission ratio) and n (neutrons/nonelastic
event).

Volume 8 is a graphical presentation
of all other integrated (as opposed to
angular distribution) cross sections,
including (n, n'), (n,a), etc,

Volume 10 contains the integrated
cross sections tabulated on microfiche,

Volume 11 lists indexes and tabu-
lated resonance parameters contained
in ECSIL.

Velume 12 lists tabulated selected
resolved resonance parameters.

Volume 13 lists tabulated selected

unresolved resonance parameters.
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ECSIL, A SYSTEM FOR STORAGE, RETRIEVAL,
AND DISPLAY OF EXPERIMENTAL NEUTRON DATA

Abstract

A description of the experimental cross
section information iibrary (ECSIL.) as of

and supporting programs. The forms

(i.e., plots and listings) and the order in

March 1, 1974 is presented, together which data and bibliograpine information
with its associaled formats, conventions, may be obtained are also given.
Introduction

In 1958, a computerized system for
the siorage and retrieval of experimental
neutron-interaction data was installed at
The

system has developed gradually and it is

Lawrence Livermore Laboratory.

still being improved.

The preseni system is made up of
two separate files: A numeric data file
and a bibliographic information file. The
two files are linked through the use of a
four digit number which is uniquely
assigned to each reference.

In 1958 and 1960, tabulations of inte-
grated and differential neutron cross

sections below 15 MeV were published.

Since that time the number of entries in
the system bhas increased by more than
an order of magnitude. Consequently,
there is too much data in the current
library (almost one million data points)
to publish tabulaiions of this information;
the resulting volumes would be prohibi-
However,
L2 and
we can significantly re-

tively expensive and bulky.
by presenting the data in graphs
on microfiche,
duce the expense and the bulk, More-
over, the reduction in bulk means that
indexes4 and bibliographies5 can be
added to help in the manipulation of the
data.

The ECSIL System

This volume describes

e The conventions used in ECSIL to

classify experimental neutron=-
induced cross sections and related

information.

o The two formats used to handle the

numeric data. The numeric data file
is large, encompassing 985,158
points expressed in 7,100,000 com~
outer words., This is stored in a

binary format for rapid computer



There
is also a card image format, used

readout and interpretation.

to prepare new numeric data for
inclusion is or retrieval from the
data library.

o Th= single format used throughout

the bibliograchic information system,

The bibliographic information file

is relatively small; its 3371 refer-

ences are stored for simplicity as

13,000 card images. The same
card image format is used tc pre-
pare¢ new bibliographic information
for inclusion in or retrieval from
the library,

e The system of programs used not

only to maintain the current numeric
data file and bibliographic informa-
tion file, but also to prepare indexes,

listings, and plots of the data. These

indexes, listings, and plots are
routinely prepared after every update
-5

and published per'iodicau_y.1
e An extension of the ECSIL conven-

tions and numeric data formats to
allow the system to handle cross
sections for any incident particle
(e.g., o(p, p")), and to describe any
emerging particle (e.g., angular
distribution of either n or p from the
reaction o(n,n'p)). The new data
conventions and formats will not
affect the pibliographic system. At
preseat this unew format is imple-
mented on an experimental basis

to handle data on charged particles,
photons, etc. Barring complica-
tions it will be adopted in the future
as a replacement for the current

ECSIL format.

ECSIL Conventions

"The ECSIL Nata System describes ex-
perimental neutron-induced cross sections
and related infuormation by indicating:

Target—The ZA number is used to
describe the target. There are several
speciai conventions., For exarnple, A is
set equal to zero for elemental mixtures.
For compounds, the Z of the element that
appears first in the molerular formula is
used, and A is defined as 300 plus the
rnolecular weight (e.g., HZO is assigned
£ =1 and A = 318),
the longest-lived isomer is assigned the

For unstable targets,

Z A of the target; short lived Isomers are
assigned the Z of the target, and A is
dafined as 600 plus the A of the target
(e.g., 2428pm s assigned Z = 95 and

4 = 842), See Table 1 for a complete list
of compounds and special isotopes.

Table 1. Compnunds and special isotopes

(assigned ZA's).

Assigned Assigned

ZA Material ZA Material
1302 H,lgas) 14360 sio,
1318 HO 16364 S0,
1320 DO 22349 TiH, ¢
5370 B,O, 22350 TiH, ¢
6328 C,H, 26460 Feq03
6331 CH,OH 27660 80mcq
6376 CgHg 40351 ZrHg g3
6384 CcH), 40392 ZrHy gq
6386 CcH), 10393 ZrH, g
6302 CyHgO, 40394 ZrH; gy
§404  Cgiy 43323 zro,
8652  C,cH, 60636 NdgO3
7328 N,(gas) 61748 148ep
7353 NH,C 82999 RADIO-Pb
7338 NH,Br 92570 U0y
7445 NHI 95842 242gam
8332 O,(gas) 95844 24gpm

12340 MgO 99854 254mp,

13402 ALO,




Interaction—A numerical equivaleni
is used to designate the interaction: total,
In ECSIL this
numerical equivalent is referred to as
Table 2 gives a

eluslic, capture, etc,

the basic C humber,
complete list of all basic C numbers.
Interaction Property —A numerical
equivalent designates the interaction prop-
erties that are measured, such as cross

section, angular distribution, or cnergy

In ECSIL this numerical
equivalent is referred to as the C incre-

distribution.
ment number. The total C number used
to describe the interaction and its prop-
erty is the sum of the C number incre-
ment and the basic C number fe.g., 11
indicates the total (n, n'} cross section,
whereas 311 indicates the (n, n') second-
Table 3
gives a complete list of all C number

ary neutron energy spectrumj,

Table 2, Basic reaction designator (basic C),
Basic Basic
C Cross section type C Cross section type
1 Total 26 {n,p)
2 Elastic 27 (n, Xp)
3 Nonelastic 28 (n,D)
4 Neutron emission (elastic 29 (n,XD)
+ nonelastic) 20 (n,T)
T i inelasti
5 ;r;tlzlstsiie}tterlng (inelastic 31 (n,?(T)
' 32 (n sHe)
[ Neutron nonelastic emission ’ 3
7 Removal 33 {n,X"He)
8 _ 34 (n,a)
9 _ 35 (n,Xa)
10 _ 36 Activation
11 (n,n") 37 (n,2a)
12 (n,2n) 38 -
i3 {n,3n) e -
14 {n,u' p) 40 -
15 (.n’'D) 41 Bound atom
16 (0,a'T) 42 Free alom
17 (.o 3He) 43 Coherent scattering
18 (n,n%,@) 44 Incoherent scattering
19 (n,4n) 45 -
20 . 46 7., prompl neutrons per fission
(average)
2l Absorption 47 v ., delayed neutrons per fission
22 (n,fission) (average)
23 (n,v) 48 n, neuterns produced per non-
24 (n,Xy) gamma- ray production elastic event )
25 {n,X) charged-particle emission 49 @, capture-to-fission ratio

-3



increments., Table 4 lists miscellaneous temperature, the cross section for

quantities which are not included in the excitation of one or more levels of the
basic C, C ircrement scheme, residual nucleus, and the cross section
Interaction Modifier — A numerical for production of one or more photons.
equivalent is used to further qualify or In ECSIL this numerical equivalent is
describe the interaction. This quantity referred to as the S number, Table 5
indicates conditions such as the target gives a complete list of all S numbers.

Table 3. Reaction designator increments (C increment),

C Reaction property
increment {units) Dezfinition
o Ihtegrated cross sections o
(barns), or related parameters
50 Spectrum-averaged cross sec- )
tion (barns)
1002 2~ -lar distributions (barns/ o(E,0
steradian)
200 Energy distributions (barns/ o(E, LY
MeV}
250 Angular distributions integrated s(E,0_. ,8 _)
between fixed angular limits min’ “max’lab
{barns)
300 Differential energy distributions o(E,B', e)lab
(barns/steradian MeV)
. bty . - '
350 Partial distributions integrated a(E,E min’ E max'emin‘ema.\')lab

between fixed energy and angular
timits (barns)

400 Energy disiributions integrated oil&,E! . ,E' )
between fixed energy limits min’ - max
(barne?

4502 Legendre expansion of angular id 2g +1
distributions — g ,(E) (dimen- ofE, 8) = o(E) S =5 g,(E)P (ros 8)
sionless) —

2=0
Emax
. _ dE
500 Resonance integrals (barns) R.I, = ofE) =
Emin
550%  Polarization (dimensionless) P(E,0)
. et it R f | N

600 Partial rh_.,tnbuuons m‘teg'rated G(E'Emin'Emax’G’lab
between fixed-energy limits
(barns/steradian)

650 Partial distributions integrated -(E,E'6__. ,6 )
between fixe ! angular limits min' “max’lab
(barns/MeV}

800 C /S ratios {dimensionless)

900 Miscellaneous quantities See: Table 4

aAngular distributions for all unique two-body reactions are expressed in the center-
of-mass system. Multibody reactiors are expressed in the laboratory frame of
reference.

-4-



Table 4. Reaction designator for miscellaneous quantities.

Cc Spectra parameters

901 Nuclear temperature, nonelastic {excluding fission)
902 Muclear temperature, total nonelastic

903 Nuclear temperature, fission

904 Nuclear temperature, inelastic {first neutron)

905 Nuclear temperature (second neutron)

Thermal parameters

911 Thermal scattering law, S(a,8)

Average resonance parameters

041 Eobserved 944 _I;n
942 l",y 945 Dg
943 Ty 946 5,
Resolved resonance parameters
951 Eo{energy only) 965 gl"g 975 I‘nco
952 J.n 966 gl 981 o Iy/T,
953 2 967 grd 282 cory/rt
954 g 968 gl 983 o I,/T,
955 % 869 Fn/Ft 986 gI“"I"n/I‘t
956 r 970 T,/T, 98T  2gT2/T,
957 T, 971 L /Ty 988 Tig,
958 rg 972 I, T, 989 gror;
959 r, 973 Iy/Ty 990 s/ Ty
960 r 874 /T, 991 ooTyly
961 T, 878 T/ 992 CoTy/ Ty
962 r, 976 Tyo, 993 g(r)?
263 r, 977 Tyo, 99¢  grr.
964 g[‘é 978 oo,
Table 5. Reaction designator modifier® (S number).

S Modification (units) S Modifica”ion (units)
————1 Level excitation (MeV) 9 Material temperature {Kelvin)

2 Isomer production (seconds) 10 Unresolved photon production (MeV)

3 Isomer production (minutes) 11 Spin state (dimensionless)

4 isomer production (hours} 12 Isotope bound in material

b Isomer production (days) (dimensionless)

6 Isomer production (years) 13 Oriented crystal {(Miller number)

7 Photon production (MeV) 14 Electron production (MeV)

8 Unresolved level excitation (MeV) 20 Transmission measuremen:

(barns /atom)

33 + 80 indicates relative distribntion.



ECSIL Numeric Data Card Format

Each data point! in the ECSIL numeric
data card format is describad by 8 re-~
quired quantities and from 4 to 10
experimentally measured components,

All fields in the format are numeric (as
opposed to alphar.umeric) and must be
right adjusted, The end of a file is
indicated by an end-of-file card, replacing
thie end-of-data sentinel (i.e., Z = 300}
used in earlier versions of ECSIL,

The card format allows six of the
measured components to appear on a
first c=rd ard the remaining four on
a second card. The second card is
present only if more than six compo-
nents are required to describe the data
point. Therefore each data poiit is des-
cribed by either one or two card images.
Table 6 described the ECSIL numeric data

card format.

Table 6. ECSIL numeric data card format.
Card Field Formail Columns Definition Relevant tables
1 1 i3 1-3 Z (atomic number of target) 1
2 13 4-6 A (atomic weight of larget) 1
3 I3 7-9 C (interaction numerical 2,3,4
equivalent)
4 12 1c-11 S (interaction modifier) 7
5 E10.3 12-21 Measured components (4 to 10)
6 E19.3 22-31
7 E10.3 32-41
8 E10.3 42-51
9 E10.3 52-61
i0  E10.3  62-71 {
1 I 72 Status® 9
12 12 73-74 Year (last two digits: e.g., 1972 =72)
13 14 T5-78 Reference number
14 12 79-80 Sub-reference number
2 P 1-11  (Blank)®
15 E10.3 12-21 Measured components (continued) 8
16 E10.3 22-31
17 E10.3 32-41
18 E10.3 42-51
52-71 (Blank)
19 11 72 Statusb
20 12 73-14 Year Must be identical to
21 I4 75-78 Reference number ccrresponding columns
22 12 79-80  Sub-reference number ] ©0 flrstcarde

_E-To;t“note on next page.
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a . . . e .
Second or continuation card is present only if data puint requires more thaa =1x

mecasured components 1o describe it,

b . . . =
Presence of second card is indicated by adding 3 to status (v.g., status =1 - pre-
himinary data, one card for data point; status = 6 - preliminary aata, two cards for

aata point).

cOnL\' the status field indicates continuation, these fields are used to check that ihe
conlinuation card, if required, is indeed present.

CARD 1

Status Year
10\11 12/ 13 14

1 2 3 4 5 6 7 8 9

Sub-

Lzalclso [0 [ o5 [ 2 [ o5 ] o [T hermo]5
T3 4-6 79 10-11 12-21 22-31 R2-41 42-51 52-61 62-71 7273-7475-76 79-80

Field 1, (Z) Atomic Number
of the Target

For molecules, the Z of the target is
derined to be the 7 of the first element

in the molecular formula (e.g., for H,O,
Z is defined to be 1, the Z for hydrogen).
See Table 1 for the present table of
compourds and special isotopes.

Field 2, fA) Atomic Weight
of the Target

For naturally occurring elemental
mixtures of isotopes A is defined to be
For monoisotopic elements the

7€ero.
mass number of the singie isotope is used

(e.g., Fluorine, A = 19). For molecules
A is defined to be the molecular weight

of the molecule, rounded to the nearest
integer, plus 300, (e.g., for lizu, A

= {molecular weight of HZO) + 300 = 318).
For isomers, the A number of the longest
lived level is defined to be the mass
242mAm, A = 242). For

the shorter lived level, the A number is

number (e.g.,

defined to be the mass number plus 609
(e.g., 22%Eam, A - 242 + 600 = 842),
Radiolead is arbitrarily assigned the A
value of 999, See Table 1 for a complete
list of all compounds ana special isotopes.

General rules for A are

o A =0 - Naturally occurring elemental mixture.

1 €A <289 - Individual isotope.
300 < A <599 - Molecule.,

A = 399 - Radiolead.

Y
600 < A < 998 ~ Shor* lived isomeric level, } see Table 1



Table 7, TField defiaitions for cach numerical interacticn uesignator (C) rrnge,

Card 1 2

£reld number ) 4

‘umps Gnelusooe

7. 42-al v2-71 12-21  22-31 42-51
Heactic property . Quaniaty costaines
Tntegrated cross =echinns -4 B (Y] ac N, N,
Spectrum -averagod 31-un 8 [ VSR X, X
(ross section )
Angular d steibutions o1- 140 5 AR vony « A0S > N,
5
Envrpy distribulions EUTREZAS t A5 B A s A, )‘4
Angular distributions I3 Ak teusi), o leoni [§% acs Ay
ictegrated between fixed
anguiar limits
intferential encrgy-angle I8 At L cost s aCs 5 N
disteibulions !
nergy - anglor st ons 5 2t 2 fos s T
Energy-angular st ptons 1 Y B on [N feesm | sy [ aC,s X
integrated betw ixed
eneegy und sogular Lmits
Eacrgy disteibution [ an (S B (5N aCs 5
integrated betwven fused
encryy Limns
-
cpendre coethicivnts Sleqan 3 2 ] > A, >
[.r(‘_L‘n(l]l;'( corthicienl 4814 | Y ( i g, X, Ny N
. ce nteprads IS -‘ AR N E
Resonance imtegraks T S LS N Al " N, Ny N,
Polarizauon I: an cush 5 ap 5 X,
Energy-angelac destenitie G01=ba' 4 A i [ cont (SN N
- min mas 1
Integrated between s N
energy lunits
Energy-angular disteibution  G31-6isy [ EY [ [SEESE (L:uhﬂ}' 2 N AC, S
ntegrated between foxed e ni.
anguiar limits
Cruss section ratio for HO1 -2t . A Ratier ARalio 7_(\“11 5
a specine “sotope and
reaction
Nuclear temperature BUL- 104 I Ar ! 0 A N
i
Thermal seattering Lus " “ a3 o Ao s Ay N
Average level spacings, -t v : Param AParam 5 x, N N
gamma and fission widlhs man ° E
Average reduced neut- en IXERTY i Param AParam X Ny
widlhé and steength i
funciions
Rosolvad resonance 51t | Al h ap! N \ N 5,
parameters ! 4 4 v

Fror activation (€ - 36) tns treld wdentifies Gie actiat
b

Fasntope (ZAy) und Ny nebds startan Freld 10,
N rields unly used tor X2 0 tsee Table § tar defuition of N telds tor

h 8),

SSee lable 3 for definition ol i, .
AL Wentifies motope I denominstor of ratio,
Uy tentifie s reaction 1 dennminator ar ratio (€, 1o 40D,

“Lhe onty allewaed S oumbe

VRS Bur TN E D, N e not used: 1 S

\
85 & € 1s not allownd.
B0only ¥ and 31 ave used for C 951,

rar ©

7o, peray) is dehmad i pield B,



Field 3, (C) Interaction Designator
The interaction designator is the

numerical sum of two numbers, the
basic C und the C increment, The basic
C number describes the interaction (e.g.,
L = total, 2 = elastic, etlc.s, as defined in
Table 2.
describes the interaction property as
defined in Table 3, {e.g., from Table 2,
(n,n'") is described by a basic C = 11; the
interaction designator for the (n.n") cross

The C increment number

A number of miscellaneous, usually
derived quantities do not lend themselves
These

quantities have been assigned C numbers

to the scheme outlined above,

in the range 200 to 999 and are 3al! defined
in Table 4.
of each field for each range of the numer-

Table 7 defines the contents

ical interaction design-itor (C).

Field 4 (S) Interaction Modifier

All interaction modifiers are defined

in Table 8, PRelative distributions are

section is 11, (11 + @) whereas 311
(11 + 300) indicates an (n,n') secondary

neutron energy spectrum),

indicated by S +80 (e.g., C =22, §=0

indicates a [ission cross section (barn=);

Table 8. Interaction designaior modifier (S number).”
b Allowed Xib’c
5 Modifier Xi field definition Units fields
1 Level excitation Energy of excited level MeV 1-6
2 lsomer production Half-Life ol isomer Sec 1-6
3 Isomer production Half-Life of isomer Min 1-6
4 Isomer production Half-Life of isomer Hr 1-6
5 Isomer production Half-Life of isomer Day 1-6
6 Isomer production Half-Life of isomer Yr 1-6
7 Photon production Energy of photon MeV 16
3 Unresolved level Lower (XN1) and upper MeV 2
excitation (X2)
g Material temperature Energv limits of Keivin 1
tempe=rature levels
10 Unresolved photon Lower (X)) and upper MeV 2
excitation (X2) energy limits
of photons
11 Spin state J Dimensionless 1
12 Isotope bound in za% of binding Dimensionless 1
material material
13 Oriented crystal Miller number HKL 1
14 Electron production Energy of electron MeV 1-6
20 Transmission Target thickness Barn/ Atom 1

measurements

S + 80 indicates relative distribution,

bAli Xi fields are non~negative (i.e,, zero or positive).

“Multiple X fields must be in ascending order (i.e., X, < Xi+1)'

9za -

-9~

1000 Z + A (see Table 1 for compounds and special isotopes).



C = 22, S = 80 indicates a relative fission P

cross section (dimensionless)}). S = 0 or
80 indicates that onl; the minimum
number of fields are present, whereas
all other S values require one or more
Xi fields. See Table 7 for the position
of Xi fields for each range of the inter-

action designator (C), and Table 8 for .

the number of Xi fields allowed for each

S value.

Fields 5-10 (D, -Dg) Experimentally

Measured Components

Fields 5~10 of the firsi card ¢and fields
15-18 of the second card if required}
contain the actual results of the measure-
ments. Table 7 defines the physical
significance of each measured component
for each range of the interaction designator
(C). Conventions that have been adopted
within the ECSIL system for handling or °
interpreting the measured components
are;

& The energy is left blank for energy-

dependent parameters (e.g., free

atom cross section). °
e A standard set of units (as opposed

to arbitrary authur quoted units)

is used. These units are: MeV, °

barn, steradian and Kelvin (e, g.,

all level widths are in MeV). An °

exception is that half-lives may, be

expressed in seconds, minutes,

hours, days or years {see Table 8).

e Only the latest cross section data °
are contained in ihe library.

Superseded dJata are deleted frem

the library. Renormalized data
are carried cnly in final form.
Transmission data are not included
in ECSIL, only derived cross

sections.
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Uncertainties (e.g., cruss section
error, energy resolution) are
always expressed in the same units
as the data with which they are
associated (e.g., cross section and
error both in barn, energy and
error in MeV).

For spectrum=~averaged cross
sections no attempt is made to
distinguish between thermal
{(Maxwellian) and thermal-reactor
spectrum-averaged cross sections,
Both are designated as spectrum-
averaged cross sections at 0,025 eV.
Similarly, fission-spectrum-
averaged cross sections are entered
with an equivalent energy of 2.0 Me\'.
Further differentiation is left to

the annotations in the bibliographic
library.

Angular information for all two-body
interactions are expressed in the
Multibody

reactions are naturally in the

center of mass system.

laboratory system.

Legendre coefficients are normalized
(see Table 3), i.e., go =1 and

thus gg is never input.

All resonance integrals include ihe
1/v cortribution.

If for a resonance integral no upper
energy limit is indicated, it is
assigned a large value (e.g., 15§
MeV).,

Spectrum-averaged « in the
epithermal energy region is defined
in the usual manner as the ratio of
the capture resonance integral to
that of fission, It is therefore
assigned a C of 549 (@ resonance
integral) rather than a C ¢f 99
(spectrum-averaged a)
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& Parity (C = 952) is defined as +1.0
for +, or -1.0 for -.

o Fission widths may have either a
+or - sign because they are
associated with the interference
term in a multilevel analysis.

Field 11 - Status Designator
The status indicates the current state
or co.adition of a data point. The three

status categories and their numerical

equivalents are listed in Table 9,

Table 9, Status designators,

Designator Status

0 (or blank), 52  Data usable without
restriction

1, g2~ Preliminary data

2, 78 Data not to be released
(usually at request
of author})

2For data points that require two input
cards,

(Status designator +5) is used in the
card format to indicate hat the data
point is continued onto a second card.
For example a 1 in the status designator
field indicates a preliminary data point
contained on one card. A 6 indicates a
preliminary data poiat whose components

CARD 2

15 16 17

are continued onto a second card. The
status designator on the second card must
be identical to that on the first,

Field i2 - Year

The last two digits of the year in
which the data was published, or in the
case of a private communication, the
last two digits of the year in which the
data was received (e.g., 1973 = 73),

Field 13 - Reference Number

Serial four digit reference number
assigned when the reference is entered
into the system, Reference numbers
are never reassigned even after the
data is deleted from the library.

Field 14 - Subreference Number
Designed t» Jillerentiate between

portions of the data frorn a given reference.
Presently unused (i.e., always zero (0)).

“Regardiess of which set of numbers i
used, the status swured in the library
will be 0, 1 or 2. This is important in
planning programs to manipulate data from
the ECSIL library tapes. Any such
program must reconstitute the original
status designator in its output,

Sratus*\l(’ 20[\2’?(" 2

i [ oy [0 [ by [0y | | [ [wr]i)

i - 1 12-21 22-31 32-41 42-51 52 - 71 72 73-74 75-78 79~80

-11-



Card 2 is only present if over six
experimentally rmeasured components
are required to describe a given data
the
is indicated by a

point. The presence of card 2,
continuation card,
status of five or greater (see Field 11),
The status, as well as year, reference,
must be identical

on bein first and second cards. Col~
umns 1-11 (Z, A, C, S fields) on the

second card must be blank.

and subreference,

Fields 15-18 - Experimentally Measured
Components

See Fields 5-10 of card 1 for allconventions

associated with the measured components.

Fields 19-22 - The Status, Year, Reference

Number and Sub-Reference Number

These items on the continuation card
must be identical to the corresponding fields
of the first card. See Fields 11-14 of card
1 for all conventions associated with these
fields.

ECSIL Numeric Data Library Format

LIBRARY ORGANIZATION

o Although the following description
of the ECSIL library discusses
quantities that appear to be fixed
point in nature {e.g., ZA, word
counts), every word within the
ECSIL numeric data library is
stored in floating point.

o The data points within the ECSIL
numeric¢ data library are sorted
into order according to the numerical
equivalents used to describe the
target (Z, A), the interaction (C, S),
etc, Status, year, reference or
sub-reference number are not used
to sort the library.

e The overall sorting order of the
information in the data file is as
follows: ali data are sorted first
by the ZA number (1000Z+A). With
the exception of resolved resonance
parameters (951 < C £ 999), the
next sort is on C number {see
Tables 2. 3 and 4). Excluding all
resonance parameters (941 < C
< 999) this is followed by a sort

12

on the S numbers, along with their
pertinent data fields, Xi (see
Table 7).
criteria depend upon the interaction
Table 10
describes all sort criteria after ZA.

Subsequent sorting

property measured.

LIBRARY FILE STRUCTURE

Figure 1 displays the organization of

the ECSIL data library.

e The numeric data library is divided
into 12 files, each containing a
range of Z values. These files are

always read from disk, as opposed
to magnetic tape, and are identified

as follows:

Filename Z range
LIB001 1-7
LIB002 8-13
LIB003 14-22
LIB0OO4 23-26
LIB0O05 27-34
LIB006 35-45
LIB0O7 46-59
LIB008 60-78
LIB009 79-91
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Z range
Library

Library
volume

Data
record

1 -7 8

- 13 14 -2223 -2627 ~ 34 35-45 46 - 59 &0 - 7879 - 91 92 93 -~ 94 95

[ wisoor | w18 ooz ] tiscus|iisoos] Lis oo [ i ooe [ Lis 007 [uis 008 | ie 009 | i 010) tisort | s rz |

Data bata  Y________ Variable length records _ __ _ ___ _| Data Data End-of-n\
record record each up to 5000 words long record record file card
Data l ________ Data points, e Data l Data 4
ZA point each point 7to 13 words long =~ 7 7 point ___point

e
l&d""ﬂm;;'?’[ cs dJDafumaerururn (ZYIT)afum (3)|D75tum(4)‘Referenc;§|7Dutum (5) !Dufum (6)l ———————— !Dorum(lﬂ

ta count

——

Minimum basic data point {7 words)

Additional data components (0 to & words)

End-of-file and record sentinels are no fonger used.

ZA= 1000 Z + A - first word or each binary record - applied to all deta points in record.

Count of additional data components (0 to 6},
(AN words in ECSIL, including additional asta count, are floating point numbers. )
CS=100C +5S.

Reference = (status number) X 108+ (yeor) X 108 + (reference No.) X 102 + (sub-reference riumber).

Fig. 1, HECSIL data library format.



Filename Z range those volumes affected need be present

LIB010 92 on the disks,

LIBo1l 93-94 e Each of the 12 library volumes is

LIBQ12 95- composed of a number of variable

length data records, each up to
The division of the library into a 5000 words long. The file is termi-

number of relatively small volumes, nated by an end- of-file. This re-
each with a separate Z range, greatly places the end-of-file sentinel used
simplifies updating and retrieval. Only in earlier versions of ECF'L.

Table 10, Sort order of ECS1L data library within a given ZA.

Sorting criteria

C range 1 2 3 4 5 6
1-99 c s x* g
101-149 E cos6
201-249 E E!
251-299 E (cose)m-m
301-349 E E' cos@
- ) )
351-399 E Elin (cose)min
- 1]
401-449 E Emin
451-459 E £
- q
501-549 Emin
551-599 E cosd
- ]
601-649 E Emin cosé
- ¢ N 1
651-699 E g E . (cose)min
801-8449 ZAD CD E
- i
900-904 E Emin
911 T -3 B
941-943 © o E i
min £
944-946 0 0 Emin £ J
951-999 951 E C

58 = 0, sort key defines Xi ==-1.0;i = 1,6,

P Activation (C = 36) is a special case, The sorting criterion
is rirst ZA2, the ZA of the activation product, and then E.

®Defined as 0 for sort key.
dZAD identifies isotope in denominator of ratio.

eCD identifies reaction in denominator of ratio (CD =1 to 49).

fDefined as 1.0 for sort key if J not given (S = 0),

-14n



e A given variable length data record

only applies to a single ZA. How-~
ever, for a given ZA; there may be
as many data records as are re-
quired to hold all of the data points
associated with the ZA, each record
5000 words or less in length. The
Z A only appears once in each data
record, as the first word, (in
floating point), The remainder of
the data record is made up of a

e Each data point is composed of

from 7 to 13 words. The first
seven words contain the minimum
information associated with a data
point: C, S, status, year, reference
nurcber, sub-reference number,
four measured compositions and a
count of the extra number word

(0 to 6-in. floating point)., The re-
maining zero to six words contain

additienal measured compositions,

series of data points. Since the as outlined in the description of the

data records are of variable length, numeric data card format. The

no end-of-record sentinel is used contents of the first seven words

as in earlier versions of ECSIL. are;
d

1 — Additional word count (0 to 6)
2 — Combined CS* =100 C+5
3 — Measured quantity (1)
4 — Measured quantity (2) See Table 7 for definilion for each
5 — Measured quantity (3) range of C values.
6 — Measured quantity (4)
7 — Combined refer‘ence* = status X 108 + year X 106 + (Ref. No.) X 102 + {sub.

Ref. No.)}. (Status is always stored as 0, 1 or 2.)

The contents of the remaining fields are:

8 — Measured quantity (5)

9 — Measured quantity (6)

10 —  Measured quantity (7) See Tables 7 and 8 for definition for
11 —  Measured quantity (&) each value of S and range of C values.

12 — Measured quantity (8)
13 — Measured quantity {10)

All words in library are floating point.

~15=



o Each data point is immediately
followed by another until the end of
the variable length data record is
reached, The record address of

the first point in the reccrd is

always the second word (immediately

following ZA)., 1f Pi is the record

address of the first word of the ith

data point on the record and Ni is
the corresponding additional word
count, the record address of the
firstwordofthe (i +1 W0 data pointis
Pi+1

=P, +7N.,(i,e., 7: N, words
1 L th 1
from the start of the i data point).

ECSIL Bibliographic Information Format

Je—— Fixed field input —sm}
1 2 4

Variable field input

Card u

i\elg.

3 5 [}
l—l Ref. No.

Bibliographic information

42 - 567 8- Fon 12
L .
Op code -5 1 Ref, TYPe Blani

A card image format is used through-
out the ECSIL bibliographic information
system: for preparation of new information,
for storage, and for retrieval,

FIXED FIELD INPUT

Field 1 - Operation Code

For the vast majority of the references
in the bibliography file this field is blank.
The exceptions to this rule are alternate

forms for the reference, usually
conferences. For example there are a
num.ber of references from the conference
"Nucl, React. w/Light Nucli/Nucli.
Struct. Rossendorf (1967)." However
references from this conference may also

be listed under: "Proc. 2nd Conf. Nucl.

[ —

React. w/Light N-N Struct. Rossendorf
(1967)." Reference number 2917 was
used to enter the later title and to indicate

that in lieu of this title the vser should
look under the former title, Such
alternate references are the only refer-
ence numbers not associated with data
in the numeric data file. The operation
code minus (-) is used in this case to
indicate that the reference number is
merely an alternate form.

The only operation codes iound in the
library are blank or minus (-}, Ecwever
this column is used during update or
retrieval runs to indicate retrieval (R)
or deletion (D) of the reference number
that appears ‘ufield2, col.2-5. Therefore
a complete list of operation codes is:

Blank — Normal reference
- — Alternate form [or refe.ence
o P Only fields 1 and 2 are used on
R Retrieve reference numohep in field 2 cards that have these operation
B — Delete reference number in field 2 codes.

-16-



Field 2 - Reference Number
This field is blank on all cards but

the first card of each reference number,
The reference number is a unigque four
digit integer that must be assigned to each
primary reference entered into the

bibliography library.

Field 3 - Subreference Number

This field is designed to differentiate
between portions of the data from a given
Presently unused (i.e., field

reference,

is always blank).

Field 4 - Card Sequence Number
An integer, beginning with one (1) on

the first card of each reference number
an” ~equentially increasing on successive
If there

are over 99 cards for a given reference

cards of the reference number.

number the sequence may be repeated

from 1 to 89 as many times as required.

Field 5 - Card Type

Each card of a reference number must
be designated as type 1, 2 or 3 to indicate:
{1) Reference information, (2) Commentary
or (3) Cross reference information,

VARIABLE FIELD INPUT

Columns 12 through 72 cf the biblio-
graphic information cards contain refer-
ence information of which the field
boundaries are determined by the punctua-~
tion rather than fixed column limits,
Spaces are ignored except as noted.
Information should follow in the order
indicated.

The contents of a bibliographic infor-
mation card depcnds on the card type

(see field 5, above), The following sec-

tion describes each nf the three card
types.

Type 1

Type 1 cards describe the primary
reference by giving the journal or report
series title, qualifying information (e. g.,
part, section, series, etc.), volume,
page, and/or report number, followed
by the year, a list of a;thors, and Tinally
the institution. Any number of type 1
cards may be used. There are four
distinct iields that may appear on a type 1
card: reference, date, authors, and
institution. Conventions associated with

these fields zare:

Reference — The repor: or publica-
tion title must appear on the first card
of any reference number and cannot be
continued onto subsequent cards. The
reference is considered to extend from
column 12 up to the date, Acceptable
abbreviations should be used whenever
possible, {See the current alphabetically
ordered bibliographic list.s)

e Maximum reference length is

55 characters

e Publications are divided into three

types that require different coding

conventions:

1. Periodicals

-~ journal Name - Use accepted
abbreviations whenever possible.
(See the current alphabetically
ordered bibliographic list.%)

- Qualifying information - Optional
further description of journal
name but not actually part of it
{e.g., series, section, part).

If present this field must begin

with a comtna.
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- Volume - Must be numeric and
end with a comma.

- Page - Must be numeric,
2. Rep-ris

- Report Series - Use accepted
abbreviations whenever possible.
(See the current alphabetically
ordered bibliographic Iist.s)
Report Number - Must be numeric

and immediately preceded by a
hyphen.
Qualifying information - Optional

further description of report
name but not actually part of it
(e.g., series, section, part).
All information between the last
numeric characters of the report
number and the date is considered
to be qualifying information.
3. Other publications
- Name or Title of Publication -
Use accepted abbreviations when-
ever pnssible. (See the current
alphabetically ordered biblio~
graphic 1ist, %)
Qualifying Information - Optional
further description of publication
name but not actually part of it

{e.g., series, section, part).
If present this field must begin
with a comma.
Date — Must follow the reference and
The date

must be given as a four digit integer

must also be on the first card.

enclosed in parenthesis in the form (19XX)
or, if the dacument is undated (0000).
The date should be the year of the publica-
tion or private communication and is
always six characters long.

Authors -— Names may fallow the date,
either immediately on the first card or

on following cards.

-18-

- Maximum author's name length
is 28 characters.

- Any number of authors may be
listed.

- An author's name may never be
continued onto a subsequent card.
(i.e., must be wholly on one
card).

- Any number of authors may
appear on a card.

- Any number of cards may be used
to list authors.

Punctuation rules that allow individual
author’s names to be recognized and
manipulated by a computer are:

- Initials (if present) must prerede
the last name,

- £acr initial may contain more
than one letter, but each initial
must be followed by a period
(e.g., Yu, S. Zamyatnin),

- Commas (e g.. H. E. Montgomery,
Jr.} and single blanks (e.g.,

T. W. De Witt are allowed.

- The end of an author's name is
indicated by a comma followed
by a blank if another author's
name follows, (e.g.,

R. K. Smith, K. L. Henkel). ln
the case of the last author, follow

with two ble 1ks or a blank
followea by a parenthesis {e.g.,
T. S. Green (AWRE)).

= An author's name may not contain

a comuma followed by a blank, two
blanks, or a blank followed by 2
parenthesis.

Institution — If present, the institu-
tion name should follow the last author's
name and be enclosed in parenthesis
(e.g.. T. S. Greene (AWRE)). The
institution refers to the place where the




work was done, not an author's place of

employment.

Type 2

Comments consistir.g of a'phanumeric
text may be input as desired in the
variable field part of type 2 cards
{columns 12-72). This information may
be used to describe the experiment or
the data. Any number of comment cards

may be used, all identified as type 2.

Type 3

Cross reference information in exactly
the same formatastypel cards appearon
type ? cards. Thenllowing conventions re-

placethoseused in earlier versions of ECSIL,

e Cross references of the form "SEI
A1 SO REFERENCE XXXX,'" wher-
XXXX may be any reference num r
in the library. may appear only .3
a comment, type 2, card.

o For statements such as "SEE ALSO"
followed by a reference name,
"SEE ALSO" should te on a com-
ment, type 2, card and the refer-
ence name on the following, type 3,

Y

e tach cross reference must appear
on a new card.

e There is no limit ‘o the number of
cross references per reference

number,

ECSIL Program System

OVERVIEW

The programs that are used to maintain
anad edit the ECSIL library are all
written in FORTRAN-IV und are presently
implemented on the Lawrence Livermore
Laboratory CDC-T600 computers and
[EM-1360 photostore,
are summarized in Table 11,

The ECSIL numeric data system

These programs

includes a complete set of file maintenance
programs capable of sort/merge, update,
These
programs also supply edit'ng capabilities

delete and retrieval operations.
and prepare index listings, ~ interpreted
hstings,‘: and graphical displays.l'

There are alen many programs for irans-
lating experimental data to the ECSIL
format or for performing calculations
and evaluation based upon data retrieved

from the library. This volume, however,

~109-

will describe only the file maintenance
and editing programs.

The entire system of programs is
optimized both from the viewpoint of
the user and computer. The programe
are optimized for the user by proviging
similar input format for all programs,
by minimizing input options aad output
lines, and by using a common set of
filenames toc reference the required
information., These features maxe pro-
sram operation easy to learn and to
remeinber,

The programs =re pptimized for the
CDC-7600 computer by minuaizing the
core and execution time >{ the programs,
In particular the sm.'l core memory
(SCM) requirements of 2ach program is in
the range 20-35 K, , minimum ase is
made of the large core mentory {i.CM),

in no case exceeding 20 KIU’ and exlensive



Table 11. ECSIL program summary.

Input

sized Running umc? Detault
Program Function (SCM: LA im.n) Cara Cuols, Desceription option Iilesan Files vut
ECSBIB Retrieve from or 67 u.2 i =0 Qutput duitee = 1se, S - rryY) o BIBLIB  BIBLIB (BIROLI)
update bibliagraphic =10 Oprration 19 - Hetraeve, 1 - Update + Retrieve 0 BIKLED BiBbLEL
library (merge, BIBR
delete, retrievel
Check data library, 21 4 1y H t-h Ouipat aevice (G LISEP, 1 1T 0 1IB0UL
repurt un puints H-10 Data suurce W0, 3 Dibrary, i - Cards) 0 .
per ZA in library =15 Operatton 0 Constis, 1 Check) 4 .
1h=20 Checking mode (0 ~ngle, 1 Mult, 200 ALl 0 LiROI2
ECSCHK Check card lormat 134 0.5 1 Outpur deviee (3 - 1S, L= TTY) ¢ CNSORT
ECSDEL Delete data from 266 2.0 1 =3 Output doviee 00 HSP, 1 - H ) Abort 1.EBOO! 1.115001 (O
data library 6 10 Omgoal hbraey (0 2 Keep, 1 Destroy) . . .
2-N 1-80  Deletions (2 or 4 cards per dedete) . . .
LIB0IZ 118012 OLD0)
ECSDEX Create indexes 1o 29 U 2.2 i Output Desve 2 (0 B8P, ) - Y 0 SURTEL INDEXA  LISTA
data librc =y INDIEENA source (0 ¢ Exiats, 1-2 3 Cards, 3 1.113001 INDENE LINER
3 labraryt 111 . IN] C  LISTC
Index aptions (U Ao, 1 Created i1 . INDEXD  LISTD
Lasting optians (0 ¢ No, 1 Create) LIROI2
ECSMRG Merge sorted 184 0.7 1 Output deviee (0 - HEP, 1 TTY) v BORTO0! SORTED
card files AMerg. order 0 SORTOO2
0:73CHS v ordered) .
1 .
2 .12 (Reterence ordered) .
4 - Genural
15-20  General tield 1ndices
ECSORT Sort card file 2616 i.2 1 1-5  Qutput duvice (U HSP, 1 iy} [ UXNSORT SORTOO!
6-10 Surt order n S0ORTOO2
0= Z. A CS E(library ordercd) SURTO03
1. 7, A C;5 Ref, Nu, K .
2 Refe Ne, 7Z0A C S {Reference ordured) .

1+ General
13-20  General liekl indices

Continued on next page,
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Table 11, (continued)

Program

o8
Size
(SCT1/1.CM}

Runming unwb

Input

Detauly

¥unction imin) Card  Cols. Leseription otton Files an biles out
ECSPLT  Plot, list and 308 2 ! Ouput TERTTRRN TS L A VR N 0 SORIED PLTO0O
reirieve cards irom FOSIL source (1-2 - Cards, 3 Libr 3 EXDIIN  PLTOUL
data Lbrary or card Plot option (0 - No, 1 Plot) 1 q .
file. Plots may Iist oplion 0 No, 1 last, !
include corresponding 2 Rer arder) LANTS
evaluated data Card option £ Noo 1 Cards, 0 . CARDS
Ret, order) 113012
2630 Status sclector (00 No status 2, [y
1 ML data)
31-45 Frreor bars (0 Nune, TN 2 -0, “
3 Hoth)
36-40 Evaluateas data (0 None, 1 ENDI, v
2 NI
di-dn Aluate! mateh eriterin 0
0 ZA, 1 Ztone is natural)
46-50 Plot mode 1 - detault) 1
1 indidual sedling
=2 Overlap syne i, N -
4 Overiapssine =%
4 Syne N-)
5 Kol oo vrdered
" > ehronolopreal (atest testl
T Overlap-syne XY smuluple sets
G oNvne h-yemultiphe sets
2=\ 1=30 itetrievals (2 or 1 cards per rotrtesal) v
ECSPOP Ureate nbliographic 1.5 1 =4 output dievaee (0 HNEP, 1 T EY) 0 BIBLAB BIBESR Bt~
e Ddes helt Search et 9 Btk bibhographs o INDIENBE AL R ALY
ane data indes REVSHT REFINT
T AN by, maneh data indes
2 A data andes, mateh bib?
FCSRET  Hetrieve ponts jrom 2,0 3 T=0 Cutpot desies 0 HSP, T EYY o LIBGUL  SGRTED
data Library to 2-N 1-00 nr A carsts per retrievidd 8 .
vard .
[110iz
SCSUPH Update data Library RIER] 2.0 1 1-5  Owlput deviee (o ST )71y 0 SORTED LIBOUE O DGoY
from earis u=tu Oreyinal ibears (0 Keep, B Deatroy} 0 1 13001 . .

T

Loz

WML 0i 2

Uitsed upon time to read eatiee FOSTL lihrary and mampalate

the

ay.
CHSP = high speed printer,
o

TTY = tetetype,

“It na eequests, program will retereve all data,

All sizes are maximum decimal thoussnds dynamaently mumimtzed darig esecution (SCM

25,000 pomts at o L1 prioeas,

wmall core memory [ CM

largs core memory ).

AN progesms are smadl enough 1o run an standby {135 dasiag
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This

combination of features allows all of the

use is made ot scratch disk files,

programs to be operated in standby
priority [1, S] during the day to minimize
computer charges and yet still maintain

good response time.

COMMON DESIGN FEATURES

There are three features of the
system of programs that are common to
all programs and that greatly simplify
the process of leurning and remembering
These

features are minimum input/output and

how to operate the programs.
common filenames.

Input Cards
All of the programs are designed to
read input parameters from the INPUT
file. However, if there is no INPUT
file present they will execute with a
standard set of default options (vee
Table 11).
desigied to facilitate operations per-
formad during normal file maintenance

The default options are

and editing procedures, Therefore, the
INPUT file is only equired if one wishes
to perform a special operation,

Even when the INPUT file is present,
the number of parameters that must be
supplied by the user is minimum. All
programs read only one parameter card
that specifies program options. Several
programs then read additional cards that
describe the data to be retrieved, deleted,
plotted, etc.

General rules that apply to the parazm-
eter card are:

e All input is integer and in I5 format

whenever possible,

e Arrays of yes/no type choices will
be right adjusted into series of 5
or 10 columns (e.g., 1X, 411 ;
3%, 7i1).

e Yes (or do it) is always indicated
by a one (1) (or > 0), and no (or
don't) is always indicated by a
zero (0Mor £ 0).

e Columns 1-5 always indicate the
output listing device (0 = high
speed printing CiSP), 1 -+ teletype
(TTY)). High speed printer is
always the default option, if

INPUT file is not present.
General rules that apply to all cards, if
any, following the parameters card are:

e All cards are in the ECSIL card
image format and specify data
requests {e.g., retrieve, delete,
plot, list).

o Each data request is specified by
one or, if »ards are continued, two
pairs of cards; the former of each
pair giving the lower limit of each
field and the latter giving the upper
limit,

¢ Limits may be specified for any or
all of the 18 fields described in the
card format,

¢ A blank {not zero) field indicates
"no limit," whereas a zerc field
indicates a zero (0) limit {e.g.,
blank A {(atomic weight) field
limits indicates the whole gamut,
including all isotopes and compounds
of the element, whereas zero field
limits indicate only the elemental
mixture (A = 0)),

e The end of the input cards is
indicated by an end of file.

e For programs that expect data
requests, the default option (no
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INPUT file, or no requests on the
input file) is to request everything

(e.g., retrieve, plot, list everything)

Delete everything has no meaning
and program will simply terminate.

Qutput Listings

The output listing provided by every
program is designed to provide enough
information to properly document and
simply check the operation of any program
or series of programs, The information
supplied by all programs includes:

e Iadentification of the program,
computer and date.

e Interpretation of all input parameters,
or list of default options {if no
input file),

e Interpretation of all data requests
(always on high speed printer).

e Statistics of all data points and/or
cards read and/or written by the
program. These statistics are

designed to menitor not only the
size of the library and card files,
They

insure point and card "conservation"

but also program operation.

during any sort/merge, update,
delete and/or editing operation.
Each statistic can be independently
obtained from at least iwo programs
{e.g., the number of points in each
library volume is defined during an
update and may be verified during

a data index creation),

Unless the program encounters an
error condition, this is the only output
listing information supplied, An update
operation, for instance normally has only
14 lines nf information output: identifica-
tion of program, computer and date, one

line of statistics for each of the 12 library
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volumes and finally statistics for the
library as a whole. This output informa-
tion is in a form that can be retained to

document each version of the library,

Filenames

A feature of the ECSIL system of
programs that has greatly simplified the
input and made disk files easily recogniz-
able is the use of standard filenames.
All output files are left cn disk to facilitate
storage in the photcstore and allow as
many copies as required to be made.
Standard filenames are defined below.

Binary Library — The existing 12
volumes of the ECSIL binary data library

are referred to by the filenames: LIB001,
. LIB011 and LIB012 respectively.
During a library update or deletion the
altered volumes of the library are defined
as temporary files: TMP001, TMP002, ...
TMPO011 and TMPO0:2 respectively, At
the conclusion of the library update or
deletion the original volumes (if altered)
are renamed as a backup version as:
OLDO001, OLD002, .., OLDO011 and OLDO012
respectively. The new altered volumes
become: LIB001, LIB002 ... LIBOi1 and
LIB012 respectively. Therefore following
an update or deletion the current library
will still be LIB001-11B012, The re-
placed volumes will be OLD001~-QOLD012
(only those replaced), and the temporary
files TMP0O01-TMPO12 will have dis-
appeared.
-~ LIBONN (NN = 01-12) Current ECSIL

In summary:

binary data files,

- OQLDONN (NN = 61-12) Penultimate
ECSIL binary data iiles.

- TMPONN (NN = 01-12) Temporary
files.



Numeric Data Cards — Data card files
are considered to be either sorted or
unsorted and are referred to by the
filenames; SORTED or UNSORT respec-
tively, If there is a conflict to this
convention, such as a program reading
and writing a sorted card file, the input
file is called SORTED ana the output file
is called CARDS. Multiple SORTED files
that are to be merged togethcr to form a
single sorted file are called SORTO001,
SORTO002, ... SORTONN (as many as re~
quired) and the merged output file will
be called SORTED,
SCORTED - sorted ECSIL numeric

In summary:
data card images.

UNSORT - unsorted ECSIL numeric
data card images.

CARDS -~ sorted ECSIL numeric data
card images (program already using
filename: SORTED.)

SORTONN (NN = 01 to 99) ~ individually
sarted files to be merged,

Evaluated Cross Sections — The

Livermore Evaluated Nuclear Data
Library (ENDL) and the Evaluated
Nuclear Data File/version B {ENDF/B)
are read using the filenames (ENDLIN
and ENDFIN respectively.
~ ENDLIN - evaluated nuclear data
library (ENDL)
~ ENDFIN - evaluated nuclear data
file (ENDF/B)

In summary:

Numeric Data Listing, Plotting and

Index Files — Interpreted data listing
{iles are alwoys named LISTS, and
plotting files are a series of files called
P71 TO001, PLTG02,... PLTONN (as many
as required." The plotting files are
normally then processed through the
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program FROG6 to obtain 35 mm film,
microfiche, printer, etc. hardcopy.
Reaction indexes are made in four sort
orders: (a)Z/A/C/S/E (Library order),
(b) Ref, No,/Z/A/C/S/E (Reference
number order), (c) C/S/Z/A/E (Interac-
tion number order) (d) Basic C/C
Increment/S/Z/A/E (Basic interaction
number order’ Both machine readable
and interpreted listing files are made

for each sort order. The machine read-
able files are named: INDEXA, INDEXB,
INDEXC and INDEXD, while the interpreied
listings are named: LiGTA, L1STB, LISTC

and LISTD respectively, In summary:

- LISTS - Interpreted data listing file.
PLTONN (NN = 01 to 99) - Plotted
data files (UCRL-50400, Vols. 7-8).

INDEXN (N = A to D) - Machine
readable reaction index files.
LISTN (N = A to D) - Interpreted
reaction index files (UCRL-50400,
Vol. 3),

Bibliographic Card Image Files ~ The

current bibliographic library is named
BIBLIB and the penultimate version is
named BIEOLD.
graphic filenames have been defined.

BIBUPD contains all new bibliographic

Tiirge additional biblio-

information for inclusion in the library as
well as deletion and retrieval requests.,
BIBRET contains bibliographic informa-
BIBDEL
contains bibliographic information deleted

tion retrieved from the library.

from the library. In summary

- BIBLIB - current bibliographic
library file.

- BIBOLD - penultimate bibliographic
library file.



- BIBUPD - update {(new bibliographic
information), deletion and retrieval
request file,

- BIBRET - retrieved bibliographic
card file.

- BIBDEL - deleted bibliographic card
file.

Bibliographic Listing and Index Files —
Three bibliographic listing and index

orders are routinely prepared: (1) a
reference number ordered, combined
bibliographic and data index, (2)an
alphabeticnlly ordered listing of all refer-
ences, (3) an alphabetically ordered
listing of all auther citations. For each
ordering a machine readable file and an

interpreted listing are made, In summary

- BIBSRT - machine readable, refer-
ence number ordered, combined
bibliography and data index,

- REFSRT - machine readable, alpha-
betically ordered references.

- AUTSRT - machine readable, alpha-
betically ordered author citations,

- BIBLST - interpreted combined
bibliography and data index. "

ECSCHK -
ECSURT -
ECSMRG -
Data 4 ECSUPD -

ECSDEL -
ECSRET -

- REFLST - interpreted alphabetically
ordered references, #

- AUTLST - interpreted alphabetically
ordered author citations.ﬂ

Scratch Files— Scratch files, as many
as are required, are named SCR1, SCR2,
etc. all secratch fil:s are dastroyed at the
end of the program.

PROGRAM OPERATION
The following section describes each

of the E('SIL programs in turn in the order
in which they are normally used to first

check and enter numeric data into the
library, to delete or retrieve data, to
create listings, plots, and indexes of the
data.
the bibliography and create listings and
indexes of the bibliography are described.
This is followed by a summary of the

Then the programs used tc update

program in alphabetic order,

Program Names

The programs will be discussed in the
following order.

Check cards in the ECSIL numeric data card image format.
Sort cards into ECSIL data library, or other, order.
Merge sorted card files into ECSIL numeric data library,
or other, order.

Update the ECSIL numeric binary library by merging
points into library.

Delete points from ECSIL numeric binary library.
Retrieve points from ECSIL numeric binary library.

L ECSCEN -~ Create a census (i.e., define the number ot data poiats

per ZA and Z) or check the ECSIL numeric data binary

library.

“UcrL-50400, Vol. 2



ECSDEX - Create index files to the ECSIL numeric binary library

or a card image file.

Data ECSPLT - Create interpreted listings, cards and,or plots of data
from the ECSIL numeric binary library or a card image
file.

ECSBIB - Merge information into, delete information from =nd;or

Bibliography

retrieve information from the ECSIL bibliographic library.

ECSPNOP - Create listings and index files to the ECSIL bibliographic

library.

Program Availability
Al)l ECSIL programs have been com-

piled, loaded and are ready for execution.

They may be obtained from the IBM-1360
photostore, where they are stored under
the name of the program in the . [:ECSIL
directory of user 193025 (e.g., ELF RDS
.193025: ECSIL:ECSPLT / 1 1 will re-
trieve the ECSIL listings and plotting
code ECSPLT, ready for immediate

execution).

Library Availability

The current ECSIL nnmeric and
bibliographic files are available from the
IBM-1360 photostore, where they are
stored under the name of the file in the
. T:LIBE directory of user 394800 (e.g.,
ELF RDS, ,394800:LIBE:BIBLST / 11
will retrieve the listing of the reference
number ordered, combinzd bibliography
and Jata indexes). The following files
are always available under . T:LIBE

LIBONN (NN = 01 to 12) ~ Current ECSIL data library.

BIBLIB - Current ECSIL bibliographic library,

INDEXN (N = A to D) — Machine readable indexes to ECSIL data library.

LISTN (N = A to D)} — Interpreted indexes to ECSIL data library (UCRL-50400, Vol. 3).
BIBLST - Interpreted, reference number ordered, combined bibiiography and data

indexes.

REFLST - Interpreted, alphabetically ordered references.

AUTLST - Interpreted, alphabetically ordered authors.



ECSCHK

Purpose
ECSCHK checks the format and contents of numeric data in the ECSIL card image

format.

Limitations

None.

Core

SCM ~ 13 KIO,’LCM -4 KIO'
Time

0.5 min/25,000 cards checlked.

Files In
UNSORT =~ MNumeric data in ECSIL card image format.

Files Out
(None)

input Parameters
Card Cols, Format Description
1 1-5 15 Qutiput device selector (0 - HSP, 1 = TTY)

———=1 ECSCHK

ECSCHK operation diagram,



ECSORT

Purpose

ECSORT sorts numeric data in the ECS5IL card image format into one of three
standard orders, or into a generalized sort based upon any combination of ceven
fields. The stzndard orders available are:

(1) Z2/A/C/S/E — Library order.

(2) Z/A/C/S/Ref. No./E — Reaction/Reference Number order.

(3} Ref. No.;Z/A/C/S/E — Reference Number order.

The sort continues according to the order outlined under ECSIL library organization
for each C rarge.

The generalized sort is any ordering of from one to seven of the following fields:

1y 2

(2) A

3) C

4) 8

(3) Status

(6) Year

(7) Reference Number
The sort order is indicated by using the above indexes iu the order desired. For example
the three standard sorts correspond to:

(1) Z/A/C/S/E — 1234

2) Z/A/C/S;jRef. No./E — 12347

(3) Ref. No./Z/A/C/S/E — 71234.

An example of a chronologically ordered file is:

Year/Z/A/C/S/E — 61234.

Limitations

There is no linit to the number of cards sorted by ECSIL., The program will
create a series of sorted files each up to 16,000 cards in length. If there is more than
one file they are not merged together, and ECSMRG must be used to merge them.

Core

SCM-28 K (/1.CM~16 K.

Time

1.2 min/25,000 cards sorted.

Files 1n
UNSORT — Numeric date to be sorted in ECSIL card image format.
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Files Out

o SORTO01 — Sorted card files, each file up to 16,000 cards, as many files as

Output device selector (0 = HSP, 1 = TTY)

=0~ Z/A/C/S;E (Library)
=1—Z/A/C/S/Ref, No. E (Reaction/Reference)
=2~ Ref, No./Z/A/C,S;E (Reference)

General sort index used for general sori order only,

Use any of the 7 available columns: e.g., 1234090
is considered identical to 0001234 or 1020304.

SORT 001

required.

SORT002

Input Parameters
Card Cols, Format Description

1 1-5 15
6-10 is Sort order
= 3 — General
13-20 711

\ UNSORT ECSORT

ECSORT operation diagram.
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ECSMRG

Purpose

ECSMRG merges sorted cards into one of three standard orders, or a generalized
merge based upon any combination of seven fields, The merge orders are identical to
those used by ECSORT, as are the input parameters (INPUT file) and names of files
to be merged. See ECSORT for a description of available merge orders. The pro-
gram determines which files to merge by opening them in order, SORT001, SORTO002,
etc., until it cannot locate ~ file.

Limitations
From 1 to 10 sorted files may be merged together, If only one file is present it
is simply renamed from SORT001 to SORTED and execution is terminated.

Core

SCM - 18 KIO/LCM -8 KIO'

Time
0.7 min/25,000 cards merged.

Files In
e SORTO001 - Sorted card files, of any length, from 1 to 10 files.
SORTO002

SORTO010

Files Out
e SORTED — Merged card file,

Input Parameters

Card Cols. Format Description
1 1-5 15 Output device selector (0 = HSP, 1 = TTY).
6-10  I5 Merge order

=0 - Z/A/C/S/E (Library)
=1 - Z/A/C/S/Ref. No. /E (Reaction/Library)
=2 - Ref. No./Z/A/C/S E (Reference)
= 3 - General

13-20 71 General merge index (used for general merge order
only). Use any of the 7 available zolumns: e. g.,
1234000 is considered identical to 0001234 or
1020304. See: ECSORT for general index
definitions.
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SORT 001

ECSMRG

SORT 002

ECSMRG operation diagram,
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Purpose

ECSUPD

ECSUPD uprates the ECSIL numeric data binary library by reading data points

in the ECSIL card i

riage format and merging them into the library. Deletions are not

performed by the npdate program (see ECSDEL),

Limitations

The cards must be sorted into library order (see ECSORT and ECSMRG).

Core
SCM ~ 24 KlO/LCM -4 K-
Time
2.0 min to read entire library and merge 25,000 points.
Files In
SORTED -~ Data in ECSIL card image format, sorted into library order,
1.1B001 — Current ECSIL binary library volumes (only those library volumes
LIB002 affected by the update need be present, e.g., to add U-235 fission
data to library, only LIB010 need be present). See description of
. ECSIL library file structure to define the Z range for each library
LIB012 volume.
IYiles Out
OLDO001 ~ Penultimate ECSIL binary library volumes (only ithose library
011002 volumes affected by the update). These are the original library
. volumes before update,
OLDO12
1.1B001 ~ New current ECSIL binary library volumes (only thr.se library
1.18002 volumes affected by the update will differ from the original library
volumes),
LIBOI12
Input Parameters
Card Cols. Format Description
1 1-5 15 Output device (0 = HSP, 1 = TTY).
6-10 15 Disposition of outmoded library volumes

= 0 - Leave on disk as OLD001, OLD002, etc,
= 1 - Destroy {minimize disk storage requirements).
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ECSDEL

Purpose

ECSDEL exists to delete data points from the ECSIL numeric data binary library
based upon a series of deletion requests. All deleted data points are written in the -
SORTED file in the ECSIL card image format., Lach deletion request is in the ECSIL
data card format and is composed of one or, in the case of continuation cards,iwo pairs
of cards. The first card of each pair specifies a lower limit for each of the 18 fields
described in the card tormat, The second card specifies an upper limit for the
corresponding rields, A blank field indicates no limit, whereas a zers(0) means a
zero limit, For example, leaving the A (atomic weight) field blank indicates not only
the elemental mixture (4 = 0) but also all the element's isotopes and compounds. A

zero in the A field indicates the elemental mixture (4 = 0) only.

Limitations

Deletions may be in any order. There is a maximum of 100 deletio. requests
(i.e,, 200, or 400, cards). The operation of the program can be greatly expedited by
specifying a Z range for each request, This makes it possible to examine only certain

volumes and data records, not the entire library.

Core

SCM - 26 KIO‘LCM -6 KIO'
Time

2.0 min to read entire library and delete 23,000 points,

Files In
LIR001 -  Current ECSIL binary library volumes (only those library volumes
1.IB002 affected by the deletion need be present, e.g., to delete a set of
U-235 fission data from the library, only L1B010 need be present).
. See description of ECSIL library file structure to define the Z range
l1Bol2 for each library volume,
Files Out
SORTED - Deleted data points in the ECSIL card image format.
01.D001 - Penultimate ECSIL binary library volumes (only those library ’
Q1.1)002 volumes affected by the deletion}). These are the original library
. volumes before deletion, N
OL.D012
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113001 - New current ECSIL binary library volumes {only tkose library
LiB0o02 volumes affected by the deletion will differ from the uriginal

library volumes).

LIBO12

Input Parameters
Card Cols. Format Description
1 1-5 15 Qutput device (0 = HSP, 1 - TTY)
6-10 15 Disposition of outmoded library volumes
= i = Leave on disk as QLD001, OLDGQ2, etc.
= 1 = Destroy (minimize disk storage requirements),
2-N 1-80 Deletions in the ECSIL data card format., Each
request is composed of one or twc pairs of cards,
the former of each pair specifying a lower and the
latter specifying an upper limit for each of the
18 felds defined in the format. A blank field
indicates no limit,
/ -~ \\\ l/’ \\‘ ,’ ’—‘\\‘
OLDOO] ' ‘ OLD002 ‘.u.---n--nou.-....--..........-q OLDO]Z;
o _’ \__— \\ _ l
ECSDEL

LIB 001

1
6 ©

ECSDEL operation diagram.
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ECSRET

Purpose

ECSRET retrieves data points from the ECSIL numeric data binary library based
upon a series of retrieval requests. All retrieved data points are written in the SORTEL
file in the ECSIL card image format. Each retrieval request is in the ECSIL data card
format and is composed of one or, in the case of continuation cards, two pairs of cards.
The first card of each pair specifies a lower limit for each of the 18 ficlds described
in the card format. The second card specifies an upper limit for the corresponding
fields. A blank field indicates no limit, whereas a zero(0) means a zero limit (e.g.,
the limit indicated by blank A (atomic weight) [ield includes the elemental mixture
(A = 0), all isotopes, and all compounds, A zero field limit indicates the elemental

mixture {A = 0) exclusively.

Limitations

Requests may be in any order, with up to 100 requests (i.e., 200 or 400 cards).
The operation of the program can be greatly expedited by specifying a Z range for
each request. This makes it possible to examine only certain volumes and data
records, not the entire library. Retrieved data point are always in library order;

use ECSORT and ECSMRG to obtain other orderings.

Core
- < ! -
SCM -~ 28 th/LCM 4 KlO'
Time
2.0 min to read entire library and retrieve 25,000 points,
Files In

LIB00l — Current ECSIL binary library volumes (only those library volumes

LIB002 affected by the deletion need be present, e.g., to retrieve a set of
U-235 fission data from the library, only LIBO10 need be present).
See descripticn of ECSIL library file structure to define the Z range

LIBO12 lor each librar v volume,

Files Out
SORTED ~ Retrieved data points'in the ECSIL card image format,

lnput Parameters

Card Cols. Format Description
1 1-5 5 Qutput device (0 = HSP, 1 = . "V}
2-N 1-80 Retrievals in the ECSIL data card format. Each

request is composed of one or iwo pairs of cards, the
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former of each pair specifying a lower and the latter
specifying an upper limit for each of the 18 lields
defined in the format, A blank flield indicates no

limit.

LlB 00] LlB 002 BeasenssnsnsensusutesttsacnnePburen

ECSRET

ECSRET operation diagram,
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ECSCEN

Purpose
ECSEN counts the data points per ZA and Z (census) or checks either the ECSIL

numeric data binary library or a card image file. The census also defines total point
and computer word counts for each volume and for the library as a whole, 1n addition
to tests normally performed by ECSCHK to check the consistency of individual data
points, ECSEN performs tests based upon the relative position of data points within

the library (e.g., duplicate points, similar points etc.).

Limitations

None

Core
SCM - 21 KlO/LCM -4 KlO'

Time
1.8 min to read entire library and create census of check.

Files In
SORTED ~ Data in ECSIL card image format, either sorted or unsorted.
LIB001 - Carrent ECSIL binary library volumes (only those volumes present
LIB002 will be used, missing volumes will be skipped and will not cause

program to abort).
LIBO12

Files Qut
(None)

Input Parameters

Card Cols. Format Description
1 1-5 15 Output device (0 = HSP, 1 = TTY).
6-10 I5 Source of data to check
0 = Library

1 = Sorted (no sort order checks)
2 = Sorted (perform sort order checks)

3 = Library
11-15 15 Operation (0 = CENSUS, 1 = CHECK)
16-20 15 Checking mode

0 = One error tnessage per Z, A, C, S, Ref.
1 = One error message of each type per Z, a, C, S, Ref,
2 = All error messages
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ECSCEN

ECSCEN operation diagram.
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ECSDEX

Purpose

ECSDEX creates index files to either the ECSIL numeric binary library or a card
image file. Index files may be created in any or all of four sort orders: {&) Z; A;C/S/E
(library order) (b} Ref. No./Z/A/C/S/E (reference number order), (c) C;8,4,/A; 1
(interaction number order), (d) Basic C/C Increment/5/Z/A/E (basic interaction
number order). Both machine readable and interpreted listing files may be made for

each sort order.

lLimitations

If index files are to be made from a card image file, the card image file must be
sorted in the library order (see ECSORT). The file INDEXA is used to make the files
INDEXB, INDEXC and/or INDEXD., The files LISTA-D are then made from the
corresponding file INDEXA, Therefore to make INDEXB-D, INDEXA must first exist
or be made from cards or the library, Similarly to make LISTA-D the corresponding
tile INDEXA-D must exist or be made during execution,

Core
SCM - 29 KIO/LCM -6 KlO'
Time
2.2 min to read entire library and create all index files.
Files In
INDEXA = Z/A/C/S/E ordered machine readuble index (if col. 7 = 0). *
or
SORTED =~ Card image file (if col, 7 = 1 or 2),
or
LIB001 - Current ECSIL binary library volumes (if col. 7 = 3), (Only those
LiB002 volumes present will be used. Missing volumes will te skipped
. and will not cause program to abort.)
LIBO12

"'Rel'ers to columns of input card.



Files Qut

INDEXA - Z/A;C,;S/E order (if col. 7> 0)
INDEXB - Rel. No./Z;A/C/S/E order Machine readable
{if col. 8 > 0) index
INDEXC ~- C/S/Z/A/E order (if col. 9> 0) files
INDEXD - Basic C/C Increment/S/Z/A/E
order (if col. 10> 0)
LISTA - Z/A/C/S/E order (if col. 12 > 0)
LISTB - Ref. No,/Z/A/C/S/E order Interpreted®
(if col. 13> 0} index
LISTC - C/8/Z/A/E order (if col. 14 > 0) files
LiSTD - Basic C/C Increments/S/Z/A/E
order (if col, 15> 0)
Input Parameters
Card  Cols. Format Description
1 1-5 15 Qutput device (0 = HSP, 1 = TTY).
1 11 Source of INDEXA (0 = it exists, 1 or 2 = cards,
3 = library)
8 11 INDEXB option (0 = no, I = create)
Q 11 INDEXC option (0 = no, 1 = create)
10 11 INDEXD option {0 = no, 1 = create)
12 11 LISTA option (0 = no, 1 = create)
13 11 LISTRB option (0 = no, 1 = create)
14 11 LISTC option (0 = no, 1 = create)
15 11 LISTD option (0 = no, 1 = create)
- X
ECSDEX

1
seccerossancrorsen LISTA n-..-un..--...‘

ECSDEX operation diagram,
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ECSPLT

Purpose

ECSPLT exists to create intepreted listings, cards and/or plots of data from the
ECSIL numeric binary library or a card image file, Plots of the data may have
evaluated data from either the evaluated nuclear data library (ENDL)7 or the evaluated
nuclear data file version B (ENDF/B)S overlayed on the plots. To facilitate comparison
of experimental data physically comparable data sets may also be presented, either un

separate plots with similar scaling or on the same plot.

Limitations

If a card image file is used it must be library ordered. Requests may be in any
order, There is a maximum of 100 requests (i.e., 200 or 400 cards), The operation
of the program can be greatly uxpedited by specifying a Z range for each request.
This makes it possible to examine only certain volumes and data records, not the

entire library.

Core
SCM - 30 KIO/LCM - 8 KlO'

Time
2.5 min to read entire library and plot 25,000 points (~400 plots).

Files In

SORTED - Card image file,

ar

1.IB0O1 ~ Current ECSIL binary library volumes (only those library volumes

LIB00O2 affected by the requests need be present, e.g., to plot the U-235
fission cross sections from the library, only LIB010 need be
present), See description of ECSIL library file structure to define

11BO012 the Z range for each library volume.

ENDLIN ~— Evaluated nuclear data library (ENDL) data in card image format
(required only if ENDL comparison requested),
ENDFIN — Evalvated nuclear data file (ENDF/B) data in card image format®

(required only if ENDF/B comparison requested).

Files Out
e PLT000 - Plot files {present only if plots are requested) which may be
PLTO001 processed by FROG ™ to obtain 35 mm film, microfiche, printer

etc. hardcopy.
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e LISTS - Interpreted listings of data (present only if listing is requested).
Data points in ECSIL card image format (present only if cards

e CARDS -

Inpui Parameters
1 1-5
6-10
11-15
16-20

21-25
26-30
31-35
36-40

41-45

46-50

are requested),

Format Description
I5 QCutput device (0 = HSP, 1 = TTY],
15 ECSIL source (1 or 2 = cards, 3 = library),
15 Plot option (0 = no, 1 = plots), .
15 List option (0 = no, 1 - list library order,
2 = list ref. no. order).
15 Card option (0 = no, 1 = cards library order,
2 = cards ref, no. order).
15 Status selector (0 = no status 2, ! = any status),
15 Error bars (0 = none, 1 =%, 2 =y, 3 = both x and y).
I5 Evaluated data {0 = none, 1 = ENDL, 2 = ENDF),
15 ECSIL - evaluated match criteria (0 = ZA, 1 = 2
if one is natural (A = 0)).*
15 Plot mode
= 1 individual scaling h
= Z overlapping same inches/X - Y
range
= 3 overlapping same X - Y ranges . ggf S:;a
= 4 all same X - Y ranges plot
= 5 Ref. No. order
= 6 reverse chronological (latest
year first) 4 .
= 7 overlapping same X - Y ranges } rsnel‘tds“:éi data
= 8 all sa'ne X - Y range plot

Retrievals in the ECSIL data card format, each
request is composed of one or two pairs of cards,
the former of each pair specifying a lower and
the later specifying an upper limit for each of the
18 fields defined in the format. A blank field

indicates no limit.

The ECSIL and evaluated data are normally considered to be physically comparable
if both are for the same reaction and isotope (ZA), When ECSIL and evaluated data are
not both available for a given isotope (ZA), this option may be used to compare isotopic
data from one library to elemental (same Z, A = 0) data from the other library (e.g.,
compare an oxygen=~16 evaluation to natural oxygen experimental data).
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ECSBIB

Purpose

ECSBIB merges information into, deletes information from, and retrieves
information Irom the ECSIL bibliographic iibrary. Information to be merged is in the
i:CSILL bibliographic card image format, Information to be deleted or retrieved is
indicated by using the operation vode (col. 1) and reference number (col. 2-5) fields.

‘The operation cude for deletion is ), that for retrieval is I,

Limitations
The information to be merged and requests for deletivn or retrieval need not be

in reference number order, There is no limit to the number of biblivgraphic cards to
be merged, deleted or retrieved. For simple retrieval (i, e. no changes 10 library)
the operation of the program can be expedited by indicating retrieval only vn the input

card (e.g. col, 10 = 0).

Core
SCM - 6 KIO" ILCM -7 KIO'

Time
0.2 min to read entire bibliography and merge, delete or retrieve 300 reference

numbers.

Files In
BizLll8  -= Current version of the ECSIL bibliographic file.
BIBUPD - Bibliographic information to be merged, deleted or retrieved.

Files Out

BIBOLD - Penultimate version of the ECSIL biblicgraphic file. This was
current bibliographic file before update (only usedin merge delete
mode of program),

BIBILIB - New current version of the ECSIL bibliographic file,

BIBDEL - Bibliographic informaticn that was deleted from the library (only
used if a deletion ocecurs),

BIBRET - Bibliographic information that was retrieved from the library (oaly

used if a retrieval occurs).

Input Parameters

Card Cols. I'ormat Description
1 1-5 I5 Output gevice (0 = HSP, 1 - 1TTY),
6-10 15 Operating mode (0 = retrieval, 1 = any combination

of Merge, Delete and Retrieve),
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ECSBIB operation diagram.
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ECSPOP

Purpose

ECSPOP creates listings and index files to the ECSIL biblicgraphic system.
Three listings and index files are created: (1) combined complete bibliography and
data index, (2) alphabetic reference index, (3) alphabetic author citation index. Each
of these files is created in two forms, machine readable and interpreted listing:;.5

The listings may be based upon the entire bibliographic file and reference number
order data index {vee ECSDEX). Alternatively the listings may be based upon all
bibliographic information, and oni; the corresponding data indexes {e.g., determine
what was measured for any set of reference numbers), or on all data indexes, and
only the corresponding bibliographic information (e. g., define the bibliographic

information for any set of data indexes).

Limitations

If a minibibliographic library is used to determine the corresponding data indexes,
the bibliographic information must be ' ascending reference number order, If either
the bibliographic file (BIBLIB), or the data inde.: file (iINDEXB} is not present »n the
disk the program will process the other file, If both are missing the program will

abort.

Core
SCM - 25 KIO/LCM -9 KIU'

Time
1.5 min to read all files and create all listings and index files,

Files In
BIBLIB - current bibliographic information library.
INDEXB - Ref. No,/Z/A;C;S/E ordered data index (see ECSDEX).
BIBSRT - combined bibliography and data index 1
REFSRT = alphabetic reference index machine readable
AUTSRT - alphabetic author citation index f
BIBLST - c¢ombined bibliography and dati index
REFLST =~ alphabetic reference index interpreted listings
AUTLST = alphabetic author citation index
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Input Parameters

Card Cols, Format Description
1 1-5 I5 Qutput device (0 = HSP, 1 = TTY),
6-10 15 Search criteria

= 0 — All bibliography and data indexes,

= 1 - All bibliography, corresponding data indexes
= 2 = All data indexes, corresponding bibliography.

8IBLIB
ECSPOP
BIBSRT AUTSRT BIBLST

ECSPOP operation diagram.
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Extended ECSIL Conventions

The extended ECSIL conventions still
describe experimental neutron-induced
cross sections by target, interaction,
interaction property and interaction
modifier. However the interaction and
the interaction property, formeriy the
basic C and C increment, are now re-
ferred to simply as the C and the I and
are separate fields. The data is further
described by indicating the incident and

outgoing particles.

Incident Particle

A numerical equivalent (referred to
as Y,) is assigned for each incident
parti-cle of interest, see Table 12. This
allows the system to handle incident

charged particles, photons, etc.

Outgoing Particle

A numerical equivalent (referred to
as Yo) is assigned for each outgoing
particle of interest, see Table 12, to
allow the system to describe angular
distributions, energy distributions, etc.
for charged particles, photons, etc.

Table 12. Designators of incident or
outgoing particles.
Particle

designatos Particle
0] None®
1 Neutron
2 Proton
3 Deuteron
4 Triton
5 3He
6 4He:
7 Photon
8 Beta plus
9 Beta minus

%A secondary particle is designated

only if a property of the secondary particle

is being described (e.g., o(p, p') cross
section has Yo = 0, while the o(p, p')
angular distribution of the proton has
Y, = 2).

At present the system is designed to
handle only light Yi and YO. The assign-
ment of numerical equivalents is not
systematic and may be extended as
needed.

Extended ECSIL Data Card Format

The extended ECSIL system uses a
completely new numeric data card image
format, but regquires minimum changes
io the binary library and no changes to the
bibliographic format., The new numeric

data card image format uses the same

=49~

conventions for continuation on to a second

card, to allow up to 10 measured

guantities, as well as the same conventions

for all fields defined in the original ECSIL
numeric data card image format, The

new format is diagrammed helow.



CARD 1

Status: Year
1 2 3 4 5 6 7—\8 9 10 12 13 15
z 1A ly. Ref. l l '
I Y'l 1 | C | S Yo | No. 02 ' D3 D4 D5
Z34-6

Field 1 (Z) Atomic Number
Identical to original ECSIL conventions.

Field 2 (A) Atomic Weight
Identical to original ECSIL conventions,

Field 3 (Yi) Incident Particle

Table 12 presents conventions for Yi'

More will be defined as required.

Field 4 (I} Interaction Property

Similar to C increment in original
ECSIL conventions, see Table 3. Presently
directly derivable from the C increment
(C increment)/50,

as I =

Field 5 (C) Interaction
Identical to basic C in original ECSIL,
see Table 2.

Field 6 (S) Interaction Modifier
Identical to interaction modifier in
original ECSIL, see Table 7.

Field 7 (Yo) Outgoing Particle

Uses same conventions as Yi‘ field 3
above, and Table 12, More will be

defined as required. Outgoing particle

7-89-1011-13 * 16-17#19-2021-25 26 - 3637 - 4748 - 58 59 - 69 70 - 80
14-15 8

is defined as Yo =0forI =0or 1 (energy
dependent or energy average cross sections)
where the interaction, not the outgoing

particle, is being described.

Field 8 — Status
Identical to status in original ECSIL,
including use for continuatic.i.

Field 9 — Year
Identical to year in original ECSIL,

Ficld 10 — Reference Number
Identical in cortent to original ECSIL,
except now five digits long. Note the

sub-reference number is no longer used.

Fields 11-15

Similar to D1 through D5 of original
ECSIL, only now in E11.4 format. {(Note:
The new format contains only five meas-
ured quantities on the first card compared
to six in the old format, However over
97% of the data points in the library are
described by five or fewer measured
quantities. Therefore the new format
will not appreciably increase the number

of cards for inputting or retrieving data).

CARD 2
Siatus Year
_\ s 17 18
(Blank) Ref. l D, I 09 l o,égj]
] - 17 18 9-2021-25 26 - 36 37 - 47 48 - 58 59 -6970 -
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Card 2 is present only if over five meas-
ured quantities are required to describe
the data point. The presence of card 2,
the continuation card, is indicated as in
the original ECSIL system by a status of
5 or greater. The status, as well as year
and reference must be identical on both
first and second cards. As before, the
status will be stored in the library as 0,

1, or 2 ana reconstituted on output as

required,

Fields 16-~18

The status, year and reference number
on the continuation card must be identical
to the corresponding fields on the tirst

card.

Fields 19-23

Sirailar to Dg through Dy, of original
ECSIL, only DS is now on second card
and all are in E11.4 format,

Extended ECSIL Data Library Organization and Format

The organization of the extended ECSIL
binary library is similar to that of the
original ECSIL, except that instead of
sorting each ZA into C, S, X, etc, order
it is sorted into: Yi' 1, C, S, Xi, Yo'
etc, order., For a given ZA all data due
to incident neutrons precedes that for
incident protons, etc, For a given ZA
the angular distributions for an o{n, n'p)
interaction will have the angular disiri~
butions for the neutron and proton grouped
together, with the neutron angular distri-
bution preceding the proton angular
distribution,

The library file structure of the ex-
tended ECSIL system is identical to the
file structure of the original ECSIL
system down to the date point level (see
Fig. 1). The only differences between
the original data poiat format and the
extended data point format are in the
second and seventh words of each data
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The second words which contained
2

point,
the combined C and S in the form C X 10
+ S, now contains the combined Yi, C,

S and Y, in the form

7 2

v, x10' +cx10t 4510t 4y
The seventh word has been adjusted
to drop the subreference number and to

allow for a five digit reference number.

It stores the combined reference in the form

Status X 107+ year X 109 + (reference No.).

Adoption of these conventions allows
the current library size to be maintained,
Conversion to the new system only re-
quires the data points within each ZA to
be converted to the new format where
for all present points Yi =1 and YO =1
or 0{l = 0or 1). The library need not
be re-sorted; the present neutron data
is already in the correct sort order for
the extended ECSIL system.



I,

N

References

D. E. Cullen, R. C. Haight, R. J. Howerton, M. H. MacGregor, and S, T.
Perkins, Graphical Experimental Data for Major Neutroa-Induced Interactions,
Lawrence Livermore Laboratory, Rept. UCRL-50400, Vol. 7, (1974).

D. F Cullan, R. C. Haight, R. J. Howerton, M. H. MacGregor, and S. T.
Pe. ns, Graphical Experimental Data for Supplemental Neutron-Induced Inter-
actions, Lawrence Livermore Laboratory, Rept. UCRL-50400, Vol. 8, tu be
published.

S. T. Perkins, 1D, E. Cullen, R, C. Haight, R. J. Howerton, and M. H.
MacGregor, Tabulated Experimental Data for Neutron-Induced Interactions,
Lawrence l.ivermore Laboratory, Rept. UCRL-50400, Vol. 10, (1974).

S, T. Perkins, D, E. Cullen, R. C, Haight, R. J. Howerton and M. H. MacGregor,
An Index of the Experimental Data of Neutron-Induced Interactions, Lawrence

Livermore Laboratory, Rept. UCRL.-50400, Vol. 3, (1974).
S. T, Perkins, D. E, Cullen, R. C. Haight, R. J. Howerton and M, H. MacGregor,
A Bibliography of the Experimental Data of Neutron-Induced Interactions,

Lawrence Livermore Laboratory, Rept, UCRL-50400, Vol. 2, (1974).

C. R. Hunt, ¥ROG, Lawrence Livermore Laboratory, Internal Document DC-606
{1973). Reade.s outside the Laboratory who desire further information on LLL
internal documents should address their inguiries to the Technical Information
Department, Lawrence Livermore Laboratory, Livermore, California 94550,

R. J. Howerton, R. J. Doyas, T. C. Michels, S, T. Perkins, Evaluated Nuclear
Cross Section Library, Lawrence Livermore Laboratory, Rept. UCRL-50400,
Vol, 4, (1971),

M. K. Drake, Datn Formats and Procedures for the ENDF Neutron Cross Section
Library, Brookhaven Nalional Laboratory, BNL-50274 (T-601), ENDF-102 (1570).

- 52~



Appendix A
Example Reference

The following figures illustrate atypical
referrnce, how itisprepared for inclusion
in ECSIL., ard how the reference appears
in the listings, plots and indexes normally
obtained alter each library update.

For illustrative purposes consider
the 282 Th ang 238
ments of B. D. Kuz'minov, published in
Soviet Progress in Neutron Physics,
page 177 (1961),

Figure A-1 illustrates the data tran-
scribed onto the standard data coding
sheet, The reference has been assigned
the Ref. No, 1079 and the prompt P numer-
ical equivalent C = 46 has been defined,

Figure A-2 illusirates the bibliographic
information transcribed onto the standard
bibliographic code sheet, The bibliographic
information andthe data (Fig. A-1)are now
linked through the use of Rel. No, 1079.

After the data and bibliographic infor-

U prompt 7 measure-

2

mation have been checked they are
merged into the ECSIL system. The
reference will appear in subsequent
listings and indexes to the libraries,
These listings and indexes are prepared
after each library update and are period-
ically published. The following figures
illustrate where Ref. No, 1079 appears
within the various puklications associated
with ECSIL,

Figures A-3a, A-3b and A-3c illustrate
how the data appears in UCRL-50400,
Vol. 7. ‘The 2%%Th ang 238
now appear separately under the correct

U prompt ¥

isotope and energy ordered with all other

prompt U for the respective isotopes.
Figures A-4a and A-4b illustrate how

the ZA ordered reaction index to Ref, 1072

_53-

appears in the first section of TCRL-50400,
Vol, 3.
Z}A/C/S/E-low order (e.g. all prompt

The reaction index is here in

¥ date for 2‘izTh together, in energy order).

Figures A-5a and A-5b illustrate how
the reaction number (C) ordered reaction
index to Ref. 1079 appears in the second
section of UCRL~50400, Vol, 3, The
reaction index is here in C/Z/A/C/!S; E-
low order (e.g. all prompt ¥ data together,
in ZA and energy order).

Figure A-6 illustrates how the referernce
num! er ordered reaction index to Rel,
1079 appears in the third section of
UCRL~50400, Vol. 3. The reaction index
is here in Ref. No./Z/A/C,5/E~low
order (e.g.,all reaction indexes to Ref,
1079,in ZA order).

Figure A-7 illustrates how the autkor
citation to Kuz'minov, B. D, for Ref.
1079 appears in the {irst secticn of UCRL~
50400, Vol, 2.
indicated to be the flirst author by the

Kuz'minov, B, D. is

asterisk following the reference number
(i.e, 1079%),

Fipure A-8 illustrates how the alpha-
betically ordered reference to Ref. 1079
appears in the second section of UCRL-
50400, Vol,
alphabetic portion of the reference the

2, Following a sort on the
references are sorted into volume,
page,
Figures A-8%a and A~9b illustrate how
the combined bibliographic information

section, ete. order.

and reaction indexes to Ref, 1079 app: ar
in the third section of UCRI.~50400,

Vol. 2.
amount of bibliographic information that

There is now no limit to the

may be associated with a given reference.
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Fig. A-1. Data from Ref, 1079, transcribed onto an input coding sheet.
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Bibliographic data for Ref. 1079 transcribed onto an input coding sheet.
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03/01/74 TOTAL 96-TH-232
CROSS SECTION
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA
HMEV MEV BARNS 8ARNS MEV MEV BARNS BARNS
65 949 1.4400- 6 1.3280+ 1 6.0000- 2 61 233 2.8400+ 1 5.4910+ 0 3.4000- I
52 81 1.4000+ 1 5.5810¢ 0 1.1000- 1 50 281 4.2000+ 1 }.0000+ 0 5.03:0+ 0 7.0010- 2
03701774 ELASTIC 90-TH-232
REFERENCE ENERGY DELTA X-SEC DELTA REF ERENCE ENERGY ELTA X-SEC DELTA
HMEV MEV BARNS BARNS MEY MEY BARNS BARNS
54 103 1.0000+ 0 B.0000- 2 5.3000+ 0 7.9500- 1 61 846 3.1000+ O 3.7000+ 0 1.0000- 1
65 1509 2.0000+ 0 5.0000- 2 5.000C+ O
03/01/7y4 FISSION 90-TH-232
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA
MEV MEY BARNS BARNS MEV HEV BARNS BARNS
68 2192 1.2000+ § 2.0000- 2 3.5000- 3 3.0000- Y4 69 2354 1.4600+ 1 2.0000- | 4.5000- | 4.0000- 2
68 2192 1.4000+ 0 2.0000- & 5.3400- 2 3.7000- 3 69 2354 1.4600+ 1 2.0000- | 5.6000- 1 1.4000- 1!
68 2192 1.6000+ 0 2.0000- 2 {.1780- | 7.0000- 3 58 60B 1.4600+ 1 3.7000- 1 2.0000- @
50 1413 1.4000+ | 3.4000- ! 1.0000- 2 58 528 1.4600+ 1 3.5000- | 2.0000- &
56 771 1.4100+ | 3.4700- 1| 1.8000- 2 55 461 3.5000+ 2 9.0000- 1
03/01/74 N,GAMMA 90-TH-232
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X~SEC DELTA
MEV MEV BARNS BARNS MEV HEV BARNS BARNS
57 337 2.5300- 8 7.6000+ 0 1.6000- 1 58 363 2.0000- 1 1.5000- 2 2.1700- 1 1.1000- 2
55 191 2.5300- 8 7.3100+ 6 1.2000- 1 58 363 2.0000- 1! 2.1000- 1 4.0000- &
65 BE7 2.4000- 2 4.8000- i 5.0000- 2 60 £33 2.2000- | 2.0000- 2 2.1300- 1 5.00C0 3
57 305 2.4000- & 5.0000- 3 5.0000- ! 1.0000- 1 57 521 1.4500+ 1 5.2010- 3 B.0010 &
03/701/74 PROMPT NEUTRONS/F 1SSION 90-TH-23¢
REFERENCE ENERGY DELTA NU-8AR DELTA REFERENCE ENERGY DELTA NU-BAR DELTA
HEV HMEY MEV MEV
59 1151 |.4000+ 0 2.5600+ 0 2.0000- 1 61 1138 3.6000+ 0 3.0000- 1 2.4200+ 0 1.0000- )
———= 6] 1078 2.3000+ 0 2.2600+ 0 1.0000- i 61 1079 3.7500+ © 2.43004 D 9.0000- 2 e
Fig. A-3a, Data from Ref. 1079, as it appears in UCRL-50400, Vol, 7,
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03/01/74 NEUTRONS/FISSION 90-TH-232
PROMPT
REFERENCE ENERGY DELTA  NU-BAR DELTA
MEV HEV
58 1447 4.0000+ O 2.7000« 0 1.0000- 1
§6 (321 1.4100+ ! 3.5500+ ¢ 2.8000- |
58 1330 |.4200+ 1 4.6400+ 0 2.0000- 1|
61 1138 1.4900+ 1| 3.0050- 1 4.4300+ 0 1.3000- |
—e 51 1079 1.5700+ | 4.2500+ 0 1.3000- 1
03/01/74 DELAYED NEUTRONSG/FISSION 90-TH-232
REFERENCE ENERGY DELTA  NU-82R DELTA
MEV MEV
I 55 1341 2.0000+ 0 1.0000+ 0 3.7280~ 2 8.5400- 3
59 1425 2.4000+ 0 5.4000- 2 4.0000- 3
69 1533 3.1000+ 0 2.0000- } 6.0000~ 2 5.0000- 3
59 1425 3.3000+ 0 5.1000~ 2 4.0000- 3
689 2357 1.4000+ ) 1.9000- 2 5.0000- 3
61 1410 1.4000+ 1 6.7000- 2 i.5000- 2
61 1423 1.4500+ 1 7.5000- 2 7.0000- 2
69 1533 1.4900+ | $.0000- t 3.1000- 2 3.0000- 3
59 1425 1.5000- 1 8.2000- 2 6.0000- 3
03/01/74 NEUTRONS/NONELASTIC EVENT 90-TH-232
REFERENCE ENERGY DELTA RATIO DELTA
MEV MEV
63 277 1.4000+ ) 2.34p0+ D 8.0000- 2
Fig. A-3b. Data from Ref. 1078, as it appears in UCRL-50400, Vol, 7
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03/01/74 FISSION 92-U -238
CROSS SECTION
REFERENCE ENERGY DELTA X-SEC LELTA REFERENCE ENERGY DELTA X-SEC DELTA
MEV MEV BARNS BARNS MEV MEV BARNS BARNS
69 2354 1.4600+ 1 2.0000- | 1.1600+ 0 2.3000- | S5 461 1.2000+ 2 1.1400+ D
63 2354 [.4600+ i 2.0000- 1 1.2400+ 0 6.0000- 2 55 461 3.8000+ 2 1.0300+ 0
58 €10 1.4500+ ) 1.1300+ v 5.0000- 2
03/01/74 N, GAMMA 92-U -238
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA
MEV MEV BARNS BARNS MEV MEY BARNS BARNS
69 2156 2.5300- B 2.6900+ 0 3.0000- 2 a3 1 6.5000- 2 2.1000- 2 3.0200- 1 2.7000- 2
55 191 2.5300- 8 2.7500+ 0 1.0000- 1 61 B77 6.5000- 2 2.0000- 2 3.0200- { 3.0000- &
S5 1415 2.5300- 8 2.7300+ 0 7.0000- 2 59 586 1.9500- 1 2.7300- 2 1.2000- | 1.7000- 2
63 2190 2.3000- 2 4.9500- 1 3.9600- 2 58 363 2.0000- | 1.5000- 2 t.9400- 1 8.0000- 3
57 305 2.4000- 2 $.0000- 3 6.1010- 1 6.:010- 2 60 633 2.2000- 1 2.0000- 2 1.4600- [ |.6000- 2
60 633 2.5000- 2 ].0000- 3 5.6810- 1 1 0000- 2 60 633 8.3000- 1 4.0000- 2 §.610C- 1 6.0010- 3
62 1462 3.0000- 2 B.0000- 3 5.3100- ) 6.0000- @ S¢ 363 2.7000+ 0 5.9300- 2 1.6000- 3
61 €77 3.0000- 2 7.0010- 3 4.7300- 1 4.7000- 2 58 363 4.0000+ 0 3.3300- 2 1.2000- 3
63 1 3.0000- 2 B8.0010- 3 4.7300- 1 4.3000- 2 71 3184 1.4000+ ! 9.4500- ¥ 2.1120- 4
62 {462 6.4000- 2 2.0000- 2 3.4000- } %.0000- 2 57 S2) 1.4500+ 1 3.3000- 3 5.0000- Y4
03/01/74 PROMPT NEUTRONS/F[SSION 92-U ~238
REFERENCE ENERGY DELTA NU-BAR DELTA REFERENCE ENERGY DELTA NU-8AR DELYA
MEV MEV MEV MEV
57 1190 1.5000+ 0 2.6500+ 0 9.0000- 2 63 1126 1.40004 1 4.3600+ 0 3.4000- 1
61 1334 1.5800+ 0 2.5600+ 0 3.0000- 2 56 1321 1 4100+ 1 4.1300+ 0 2.5000- 1
———=6| 1079 2.3000+ 0 2.7200+ 0 8.0000- 2 S8 1330 {.4200+ %.5500+ 0 1.5000- 1
56 1321 2.5000+ 0 2.3500+ 0 1.8000- 1 S8 1134 1.4900+ 1 4.4400+ O 2.0000- 1
61 1138 3.6000+ 0 3.0000- | 2.7900+ 0 9.0000- 2 61 1068 1.4200+ | 4.4400+ 0 1.20€0- !
——— 61 1079 3.7500+ 0 3.02004 0 1.0000~ | 60 1325 1.4300+ 1 4.2800+ 0 3.0000- 1
55 1383 4.5000+ 0 3.1000+ 0 4.0000- | 61 1138 1.4900+ 1 3.0000- 1 4.7500+ 0 1.2000- 1
58 1324 1.4000¢ } 4.4600+ 0 3.2000- |
Fig., A~3c. Data from Ref. 1079, as it appears in UCRL-50400, Vol. 7.



-6¢-

03/01/74 ECSIL-7600 REACTION IKDEX (ZA QRDERED) A = 22282
TARGET CODE S E-MIM=MEV E-tAX-MEV REFERENCE POINTS REACTION OESCALPTION

90-TH=232 23 3.000E-03 3.900E-01 45 313 9 NycARmA
90-TH=232 23 5.500E-03 1.,0006-01 &3 1438
90=-TH=232 23 5.500E-03 1.480E-01 63 1510
90-Th=-232 23 1«D00E-02 5.8%0£-0: 64 458
90-TH=232 23 1. TO0E=02 6.300€-01 57 230
90-TH=232 23 2.400E-02 2.400E-02 37 303
90-TH=232 23 20400E-02 2.490£-02 65 807
90=-TH=232 23 3.000€-02 9.500E~01 6l TS
90-TH=232 23 3.000E-02 3.9T0E+0Q oL 739
90=TH=232 23 1.000E-01 1.230E¢00 59 1402
QO=TH~232 23 1+S10E-01 141706400 83 T4
90-TH~232 23 2.000€-0L 2.000E-Q1 5@ 1363
90-TH~232 23 2.200E-01 2.2006-01 &0 633

90=TH~232 23 3.000£-01 1,200E400 39 &7
90-TH~232 23 1.450E401 1,430E401 ST s21
90-TH=232 24 T 7.000t=Cl 1.650E+00 61 11

90-TH=232 43 4.200E-08  4.2006-08 62 1275 1 crmiltur scntslmne
S0=TH~232 46 Le290E400  4,020E400 65 1014 4 ME=SAR PRONPY
90-TH-232 46 1,400E€00 1.400E+00 39 1151 1 WU=BAR PRONPY
90-TH-232 48 1.420E400 1.480E+01 65 1378 7 m-ln PRONPY
90-ThH=i32 46 L-480E+00 3.280E+00 66 219 ? ~BAR PRONPY

—-90-TH-232 46 2.300E¢00 1.570E401 61 1019 3 uu-ua PROMDT
90~TH=232 46 3.600E+00 1.490E401 61 1138 2 Ny=BAK PRONPT
90-11-232 &b 4,D0DE*00  4.000E200 58 1447 1 Wo=BhR PRONPT
90-TH-232 46 1.410E¢01 1.410E+01 56 1321 1 NU=BAR PRORPT
90-TH=232 46 1,420E+01 1,420E401 %8 1330 1 NJ=BAR PAORPT
90-TH-232 47 2.000E+00 2.000E+D0 | 3% 1341 1 My=8AR DELAYED
90-Th-232 &7 2.4006400 1.200E+0L 59 1423 3 KU-BAR DELAYED
90-TH=-232 &7 3.100E000 1.490E401 69 1533 2 WU-BAR DELAYEOD
90=TH=232 47 1.400E+01 1.400E+01 61 1410 1 W OELAYED
90-TH-232 47 1.400E+01 1.400E+01 68 Z337 1 NU=84R OELAYED
90-TH-232 47 1.450E401 1.4306401 61 423 1 Nu-8AR DELAVED
90-TH=232 48 1.400E401 1.400E+0L 63 277 1 ETA
90=TH=232 51 3.900E-04 6.Q00E-02 61 408 33 TOTAL SPECTRUM AVERAGED CROSS SECTION
90-TH-232 62 2.5006-08 2.500E~08 51 1303 1 - ELASTIC SPECTAUM AVERAGED CROSS SECTICH
90-TH-232 82 2.900E-08 2.5006-08 51 1397 1 ELASTIC SPECTAUN AVERAGED CROSS $2CTION
20-TH-232 82 2,0D0E+0D 2.000£E+00 58 1519 1 Ne2M AVEAAGED CRO3S SECTION
9G-TH-232 71 2.500E-08 2.500E-08 55 1408 1 ABSORPTION AVERAGED CAOSS SECYION
9g=TH=232 71 2.500E-00 2.3500E-08 57 1478 1 ABSOAPT ION AVERAGED CROSS SECTICN
90-1H=-232 72 2.500E-08 2.500E~08 59 1540 1 Nof AVERAGED GROSS SECTicN
9Q-TH-232 T2 2.500E=-08 2.500E~08 68 1325 1 e RUN AVERAGED CRGSS SeCTian
90-TH-232 V2 2.900E-08 2,5006-08 &4 1448 1 NeGAMMA AVERAGED GNDSS SECTICH
90-TH=232 73 2.500E-08 2,500E-08 44 1458 1 NoGAMMA AVERAGED CROSS SECTION
90-TH-232 13 2.900E=08 2.5006-08 52 342 1 N.GMNA AVERAGED CRD3SS SECTAOW
90-TH-232 T3 2.500E-08 2.500E-06 57 339 1 NeGAM AVERAGED GROSS SECTION
90-TH-23z 92 2.500E-08  2.5006-08  S1 1397 1 coueneuv su"!klnc AVIRAGED CRDSS SECTION
90-TH=232 96 5.800E+00 3.500E+00 %8 1198 1 NU=BAR PAOK AYERAGED CROSS SECTICH
90~TH-232 97 2.000E400 2.U00E*QD 55 1427 1 Nu-BAR uzuvzo AVERAGED CAOSS SECYION
90-TH-232 97 2,000E400 2.000Es00 5T 1066 1 Nu-BAR DELAYED UM AVERASED CHOSS SECTEON
90-TH-232 97 1.400E401  1.50CE®0L %0 1422 1 NU-BAR DELAYED s AVERAGED CROSS SECTICH
90-TH-232 102 5.000E-01 1.,350E400 53 1495 3 ELASTIC ANGULAR DISTRAIBUTION
90-TH=232 102 5.600E-0F 1.500E¢00 62 693 41 ELASTIC ANGULAR OISTRIBLTICH

Fig, £-4a, Reaction index to Ref, 1079, as it appears in UCRI.-50400, Vol, 3, Sec, I,
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03/01/74

TARGET CODE

92-u -238
92-u =238
92-u =238
92=u ~238
92-u ~238
-e38
-238
-e38
=238
=238
—238
-238
~238
-238
=238
-238
-238
~-238
=238
=238
~238
=238
~-238
~238
=238
—238
-238
-238
-238
=238
-238
=238
~-238
~236
=230
=238
-238
-238
=238
~238
-238
=238
~238
-238
-238
«238
=238
=-238
=238
=238
-238
-238

s

Fig. A-4b,

E~-MIN-MEV

Z.0U0E-0)
3.000€-03
%.0008-0%
5.050E-03
1.0086-02
1.300E-02
1.B00E-02
2.300E-02
2.400E-02
2. 440E-02
2.500€-02
2.900£-02
3.000E-02
3,000£-02
3.000E-02
3,000E-02
1.2T0E-01
1.750E-01
1.950E-01
2.000E-01
4.000E-0L
1.4COE+0L
1.450E+01
1.090E400
6.000E-01
L.450£¢01

=6.140E400
=6.140E +00
=6.140E 400
~6.140£400
« 140E+00
~8.140E+00
=8.140E+400
~&+140E+00
1.360E+00
1.410E+00
1.490E+00
1.50DE +00
1.580E+00
2.300E+00
24500E +00
3.600E+00
4+ S00E+00
7.000€+00
1.400£+01
1.400E+01
1.420€+01
1.420E+01
1.420E+01
1.430E+0L
2.000£+00

ECSIL-7600 REACTION INDEX {ZA OROEREO)

E-MAX-MEV REFERENCZ POINTS

2.000E-03 2 69 2096 i
z.zoos—ul 727 17
5.900E+420 66 313 1%
9.7008-02 43 1880 92
5.835€-02 64 4S54 126
1. T00E-O0L 43 1438 10
3.000E-01 62 1407 B
2.300E-02 &9 2190 1
24%00E-02 57 305 1
9.030E-01 68 1547 9
8.-300E-01 60 633 3
8.400E- 01 59 1402 10
6.400E-02 62 1462 2
6+500E-02 6L 477 2
6.500E~02 63 1 2
9.000E-0L 69 2523 L]
T.600£400 6% 1408 13
2.000E 400 60 674 7
1.950E-01 59 526 1
#.000E+00 5B 363 3
3.G00E+00 45 1403 5
1.400E+0L 7. al9s 1
1.450E+01 %1 521 1
1-4B0E+0] 66 1027 3
1+ 700E +00 (3% 11 13
3a450E+01 59 550 1
0O 55 902 1
=b,140E40D 7L 2509 1
~b+140E+00 52 1366 1
=52140E400 54 1128 1
~6.140E400 57 1370 1
-6.140E+00 59 1157 1
=6.140£400 60 1133 1
=6.140E+0D 60 1454 1
=6<140E4 00 63 1075 1
1.4T9E+0L 67 211 21
4,020E+00 65 1074 4
- Be®BIEOL 64 1379 9
1-500€400 57 1190 1
1.580E+00 61 1334 b3
3.T50E400 61 1079 2
L+410E 401 56 1321 2
14906401 61 1138 2
4.5002+400 55 1383 1
8.000E+400 2 69 2092 2
1.400E+01 58 1324 1
1.400E+01L 63 1126 1
L.422E+01 58 1134 )
La%20E+0]1 58 1330 1
Le420E+01 61 1066 1
1.430£401 0 1328 1
22000E400 1 !5 1341 1

Reaction index to Ref, 1079, as

REACTION ODESCRIPTION

Ny GAMHA

He GANHA

T4y GAMMA

Ny GAMMA

Ny GAMRA

Ne GAMPA
3

NeX GAMMA

HNe ALPHA
COHERENT SCA"ERING
Nu=-BAR PRO!
NIU~-BAR PRUHPT
NU=BAR PRONMPT
HU~BAR PRONPT
NU-BAR PRONPT
NJ<~BAR PROMPT
NU~BAR PROMPT
NU=BAR PRONMPT
NU-BAR PRONPT
NU=BAR PRONPT
NU=BAR PRONPT
H)~BAR PADNPT
Hu~8AR PROMPT
NU-BAR PRONPT
NU-BAR PROMPT
HU=BAR PROMPT
NU=BAR PROMPT
NU=BAR PAOMPT
NU-BAR PRONPT
NU-BAR PRONPT
NU=BAR YRUAPT

Ny-BAR OELAYED

it appears in UCRL~50400, Vol,

3, Sec.

IA » 52238

1.
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03701774

TARGET CODE S E-MIN-MEv

12-MG-NaT Uy
13-AL-27 w4
1u-G1-NAT uu
29-CU-NAT  uu
3g-y -89 4y
52-TE-NAT  uy
B2-PE-NAT 4y
B3-81-209 44
90-TH-228 %6
90-TH-228 46
90-TH-232 u4E
20-TH-232 4§
90-TH-232 46
80-TH-232 46
—— 90-TH-232 46
90-TH-232 46
90-TH-237 46
90-TH-23¢ 46
90-TH-232 4B
92-u -232 4h
82-U -232 46
92-U -233 46
92-U -233 46
B2-U -233 M6
92-U -233 4B
92-u -233 <6
92-u -233 46
G0-U -233 46
92-u -233 46
92-u -233 46
g2-u -233 ub
92-u -233 46
92-u -233 46
G2-u -233 4B
-233 46
-233 4B
-¢33 uB
-233 ub
-233 4B
-P33  uh
Sddu uG
S¢S b

Fig. A-5a.

2.530E-0p
2.5306-08
9.420E-05
0.

2.5306-00
2.500E-09
9.420E-05
2. 5306-09
2.5306-08
2.530E-08
1.390€+00
1.400E+0p
1.420E+00
1.480E+00
2.300F+00
3.500E+0p
4.000E+00
1.410E+0]
1.420E+0]
2.530€-09
2.530E-08
2.530E-08
2.52 £-a9g
2.530E-08
2.530E-08
2.530E~08
2.5306-0g
2.530E-08
2.€30E-08
2.530E-0g
2.530C-08
2 530E-08
2.5306-0g
2.530E-08
8.000€ -02
8.000E-02
4.a00E+0Q
150040y
1.M10640]
1.4B0E40|
9.900£-01
2.530k -0k

2 S30E-08

ECSIL~7600 REACTION INDEX IREACTION NO. OROEREDY

E-MAX-HEY REFERENCE PDINTS

Reactlion index

P T T N T T T A L - R - ST Y

-5S30E-08
-530E-08
-420E-08

.S30E-08
.S00E-00
-420E-06

S30E-08
S30E-08
S30E-08
020E+00
4o0E«00
4“BOE+0L
2BOE+DD
570E+0)
4S0E+01
000C +00
410E+0!
420E~01
S30E-08
530€-08
S30E-08
530£-08
S30E-08
J30E-08
530E-08
S530E-08
530€-08
530E-08
SI0E-08
530C-08
S30E-08
330€+00
000€+00
000€-02
000E-D)
500€+01
400E+D1
“10E+01
48DE+01
02DE+0a
33 B

.530F-08
.'S30E-08
.530E-08
.530E-08

530€- 08
S30F-0R8

.530£-08
.900L +G0
L0720 +00
-9BOE D0

57
B3
66
58
6%
51

2833
2663
1758
a0y
2118
2398
1759
2663
1156
1088
1074
1151
1378
219
1079
1138
tys?
1321
1330
1088
1912
1313
1097
1098
1099
1085
1083
172
1082
1085
1336
17
1073
107
1149
226
1ai
1269
132
BT
1074
i316
10977
1665
1320
1071
1323
1236
1417
3278
10as
LI5S

G e e e e o E e U e Bl m = ot e m e T = E = e e

0
19

REACT|0H DESCRIPTION

INCOHERENT SCATTER.
INCOHERENT SCATIER.
[NCOHERENT SCATTER,
INCOHERENT SCATTER.
INCOMERENT SCATTER.
INCOHERENT SCATTER,
INCOHERENT SCATTER.
INCOHERENT SCATTER.

NU-8aR
NU-BAR
NU-8AR
Nu-BaR
KU-BAR
NU-BAR
NU-8aR
NU-BaR
NU-BAR
NU-BAR
NU-BAR
NU-BAR
NU-BAR
NU-BaR
NU-8aR
NU-BAR
NU-BAR
NU-BAR
NU-BAR
NU-BAR

NU-BAR
NU-8AR
Nu-Ga't
HU-HAR
NU-BAR
NU-BAH
NU-BaR
NU-BAR
NU-BAR
Hi-BAR

PROMPT
PROMPT
PROMPT
PROMPT
PROHPT
FROMPT
FROMPT
PROMPT
PROMPT
PROMPT
PRONPT
PROMPT
PROMPT
PROMPT
PROMPT
PROHPT
PROHPT
PRONPT
FROMPT
PROMPT
PROMPT
PROMPT
FROMPT
PROMPT
PROMPT
PROHPT
PROHPT
PROMPY
PROMPT
PROMPT
PDOMPT
PRONMPT
PROMPT
PROMPY
PROMPT
PROMPT
SROMPT
FROMPT
FROMPT
PROMPT
PROMPT
PRONMPT
PRINPT
PROMPT

to Ref. 1079, as it appears in UCRIL.-50400, Vol, 3, Sec,

2
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03/01/7% ECSIL-7600 REACTION INDEX (REACTION NO. ORDERED! C = w6

TARGE™ CODE S E-MIN-MEV E-MAX-MEV REFERENCE POINTS REACTION DESCRIPYION

92-G -235 4§ 2.530E-08 1.45GE+0l 63 1073 7 NU-BaR PROMPT
g2-u -235 46 2.530E-08 | 480E+01 65 1319 3 NU-BAR PROMPT
92-U -235 46 3.0005-02 |.760E+00 G2 1154 6 wU-BAR PROMPT
98-y -235 46 3.9006-02 1.000E-00 66 1327 16 NU-B4R PROMPT
92-u -235 uf 7.500E-02 1.420E+01 61 1068 3 NU-BAR FROMPT
92-u -235 46 8.0DDE-D2 B.000E-02 56 1S 1 NU-BAR PROMPT
92-u -235 4B 8.000E-0Z 7.000E-01 67 226 7 NU-B&R PROMPT
92-u -235 4B ©.000E-02 9.900E-01 64 1326 12 NU-RaR PROMPT
92-v -235 46 2.1006-0) ) .58DES0D B 1334 4 NU-BAR PROMPT
92-y -235 46 3.700E-01 2.130£+00 69 3281 21 NU-OAR PROWPT
92-u -235 46 3.7006-01 3.250E+00 66 219 14 NU-BAR PROMPT
g2-u -235 46 7.000€-01 7.000E-01 S5 (374 1 NU-BAR FROMPT
92-u -235 46 1.000E+00 ! DOOE-00 5% 1373 1 NU-BAR PROHPT
92-u -235 46 1.150€+05 6 600EsCO 70 3Tl 26 NY-BAR PROWP!
G2~y -235 46 1.250E-00 %.800£400 57 1150 2 NU-BRR PROMPT
92U -235 46 [.360E+00 1.479E+0) 67 211 27 Nu-BAR PROMPT
g2-u -235 4§ 2.500E+00 §.410E+01 5B 1321 2 NU-BAR PROMPT
92-uU -235 4B “.000€+00 4.SO0E+00 55 1383 2 NU-BAR PROMPY
g2-v -235 46 4.000E+00 1.500L+01  SE 1121 2 NU-BAR PROMHPT
92-y -235 46 7.000E+00 §.000E-00 2 69 2092 2 NU-BAR PROMPT
92-y -235 46 1.4O0E+OT 1.400€+01 58 1324 | KU-BAR PROMPT
92-u -235 uE 1.430E+01 1.430E+01 60 1325 ! NU-BAR PROWPT
92-u -235 u4E ).4B0E+01 1.4BOE<D1 3B 1322 | NU-BaR PROMPT
62-U -235 4B  +6.400[+00 -5.400E+00 1 63 2503 1 HU-BAR PROHPT
92-0 -235 4B 7.760E-01 6.700E+00 7t 2509 21 Nu-DAR PROMPT
92-U ~238 46  -6.140Ee00 -6.140E.00 52 1366 | NU-BAR PROMPT
92-U -238 46  -6.)140E+D0 -6.14DE0D  Sw 1128 1 NU-BAR PROMPT
92-¢ -238 4B -6.140C+00 -6.140E¢00 57 137 ! NU-BAR PROMPT
92-y -239 46 -6.I40E+00 -6.1%0E+D0 53 1157 | Nu-BAR PROMPT
92-u -238 45 -6.140C+N0 -5.140E+DD 60 1133 | NU-BAR PROMPY
92-U -238 46  -6.14DE¢00 -6.140E+00 60 145u 1 NU-BAR PROMPT
92-U -238 46  -E.140E+00 -B.I140E+00 63 1075 1 NU-BAR SROMPT
92-U -23F 46 -6.140E+00 -6.140£400 71 2509 | NU-BAR PROMPT
92-u -238 46 1.350E+00 1.479E+0) 67 211 27 NU-BAR PROMPT
92-y -238 46 1.410E+400 &.020E+00 65 1074 4 NU-BAR PROMPT
g2-U -238 46 1.490E+00 1.480E:01 B4 1379 2 NU-BAR PROMPT
92-U -238 4 ).S00E+D0 1.S00E+Q0 57 119G 1 NU-BAR PROMPT
92-y -218 46 1.5800+00 1.SEOE+00 61 133 1 NU-BMR PROMPY
———pm 92-L -238 46 2.300£+00 3.750£+00 61 107 2 NU-BAR PPOMPT
92-u -238 46 2.500E+00 1.410E+01 6 132} 2 NU-8AR PROMPT
o2-y -238 46 3.600E+Q0 1.490E+01 63 1138 2 NU-BAR PROMPT
92-u -2¥§ 46 4.500C+00 %.S00E+00 55 1383 1 NU-BAR PROWPT
82-U -238 46 7.000E-00 8.000£+00 2 69 2082 2 NU-BAR PROMPT
82-u -238 46 1.400E+01 1.4C0E+Q1 58 1324 1 NU-BAR PROMPT
®-u -2238 46 1.400E+D1 1.400E401 63 1126 ! NU-BAR PROMPT
92-u -238 46 1.420E+01 1.420E+01  SA 113 1 NU-BAR PROMPT
g2-U -238 46 1.420€+0%F  1.420E+01 5B 1330 1 NU-B2R PROMPT
82-U -238 6 1.420E401 1.420€+01 61 1068 1 ~y-BAR PROMPT
-y -238 46 1.430E+Q)  1.430E-D] 60 1385 1 NU-BAR PROMPT
93-NP-235 4B 2.530E-08 2.530E-08 61 1088 1 NU-BAR PROMPT
94-PU-236 46 7.350E400 -7.350E+00 56 1146 1 NU-BAR PROMPY
G-PU-236 46 -7.350E+00 -7.350E+00 56 (147 | NU-BAR PROMPT

Fig. A-5b. Reac'ion index to Ref. 1079, as it appears in UCRL-50400, Vol. 3, Sec. 2,
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o301/ ECSIL-7800 REACTION IMDEX (REF. NO. ORDERED) REF. ND. = 1073

TARGEY CODE S E-MIN-MEV E-PMAX-MEV REFERENCE POINTS REACTION DESCRIPTION

28-CF-232 “6 -6.330C+00 -6.3%0E+00 63 1075 1 NU-BAR PROPT
90-TH-232 46 1.390E400 Y4.020E400 65 1074 Y MU-BAR PROWPT
S2-u -233 4§ 2.930E-08 “.000E+00 65 1079 5 NU-BAR PROWPT
B2-u -234 46 9.900E-01 4.020€+00 6% 1074 4 HU-BAR PROWPT
02-u -238 46 1.410E+00 4.020€+00 €5 1074 % HU-BAR PROWPT
Fe-PU-239 %6 2.330E-08 %.020E+D0 68 1074 5 HNU-BAR PROMPT
92-y -238 46 =6.140E+00 ~6.14DE+00 B3 1073 1 NU-BAR PROWT
S4-PU-240 46 -6.680E+0D -6.680E+00 63 1075 i NU-BAR PROMPY
82-u -233 ug 2.S00E-08 5.700E-08 65 1076 2 ETA
92-u -233 "9 2.5006-08 5.700E-0B €% 1076 2 ALPHA
92-u -235 4B 2.500E-0B 2.500E-08 65 1076 1 ETA
92-U -235 49 2.500E-08 2.500E-08 65 1076 1 ALPHA
4-PU-239 4B 2.500E-08 5.700E-08 65 1076 2 Ela
G4-PU~-233 43 2.5S00E-08 5.700E-08 €5 1076 2 ALPHA
92-u -233 +9 2.530E-08 2.530E-08 66 1077 1 ALPHA
92-y -233 93 2.500£-08 2.500C-0B 66 1077 1 ALPHA SPECTRUM AVERAGED CROSS SECTION
92-u -235 49 2.530E-08 2.5308-08 66 1077 1 ALPHA
92-U -235 99 2.5006-08 2.500E-08 665 1077 1 ALPHA SPECTRUN AVERAGED CROSS SECTION
94-PU-240 4B 3.600£+00 1.500E+01 61 1078 2 NU-8AR PROMPT
- G0-T4-232 46 2.300E+00 1.570Ee01 61 1079 3 NU-BAR PROWPT
—— 32-U -238 46 2.300E¢00 3.750E-00 61 1079 2 NyU-BAR PROMPT
Mu-PU-239 22 1.000E-04 2.993E-02 6B 10RO 5293 W.F
94-PU-239 48 1.000£E-04 2.993E-02 68 1080 5292 €T
8u-PU-230 R 1.500E-04 2.500E-02 68 1080 29 KF SPECTRUN AVERAGED CROSS SECTION
94-PU-239 73 1.500E-04 2.500E-02 68 1080 20 N.GAMNA SPECTRUH AVERAGED CROSS SECTION
94-PU-23 939 1.500E-0% 2.500E-C2 68 1080 20 ALPHA SPECTRUM AVERAGED CTROSS SECTION
Fu-tU-238 22 1.400E-01 1.740C«00 63 1081 75 N.F
Qu-PU-2u2 | 2.500E-08 3.882L-0+ 66 1082 189 10TAL
94-PU-2u2 2.000E-08 4.000E-0» 66 1082 1 AVERAGE RESONANCE PARAMETERS
G4-PU-242 2.640E-06 3.B60E-04 66 1082 16 RESONANCE PARAMETERS
Fv-PU-238 22 2.0900-06 2.99%€-04 66 (083 217 .
94-PU-238 2.900E-06 2.800C-0% 66 1083 | AVERAGE RESONANCE PARAMETERS
g4-PU-230 1.5100-0 2.600E-04 66 1083 6 RESONANCE PARAMETERS
95-aM-2u1 22 3.2106-08 9.000E-g4 65 108Y 470 NF
95-AH-241 3.100£-07 1.504€-05 65 1084 26 RESONANCE PARAMETERS
92-u -233 46 2.530£-08 2.530E-08 65 1085 1 NU-BAR PROHPT
92-u -233 8% 2.500E-08 2.500E-08 65 1085 | NU-BAR PHROHPT CROSS SECTION RATIO
92-u -235 48 2.530E-08 2.572E+00 65 1085 10 NU-BAR PROMPT
92-u -235 696 1.010E-01 2.572E+00 65 1085 9 NU-BAR PROMPT CADSS SECTION RATIO
94-PU-239 uB 2.530e-08 2.530E-08 ©5 1085 1 NU-BAR PROMPT
94-PU-239 896 2.500E-08 ¢.500E-08 65 1085 1 NU-BAR PRONPT CROSS SECTION RATIO
9u-PU-240 46  -6.6B0£+00 -6.680C+00 &5 1085 1 NU-BAR PROHPT
94-PU-240 B96  -6.680£+00 -6.680E+00 65 1085 1 NU-BAR PROMFT CROSS SECTION RATIO
94-PU-241 46 2.530€-08 £.530C-08 65 1085 1 NU-BAR PROMPT
94-PU-241 896 2.500£-08 2.500E-08 65 1065 1 NU-BAR PROMPT CROSS SECTION RATIO
98-CF-252 4&  -6.350C+400 -6.350E+00 £S5 1085 1 NU-BAR PRONPI
98-Cr-252 896  -6.350E+00 -6.350E+00 65 1085 I NU-BAR PRONPT CROSS SECTION RATIO
9u-Py-2u1 71 4.798E-05 4.585E-03 2 65 1086 7 AGSORPTION SPECTRUM AVERAGED CROSS SECTION
G4-PU-239 46 4.220€+00 1.480E+0) 68 1087 S NU-BAR PROMPT
S4-PU-2u1 46 5.200E-01 1.4BOE+() 66 1087 S Nu-fiAR PROHPT
90-TH-229 46 2.530£-08 2.530C-08 61 1088 | NU-BAR PROWPT
92-u -232 46 2.530£-00 2.530E-08 &1 1088 1 NU-BAR PROHPT

Fig. A-6. Reaction index to Ref, 1079, as il appears in UCRL-50400, Vol. 3, Sec. 3.
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03/01/T4 £CSIL-7600 1AL IOGRAPHY IREF. NO. ORDERED) REF .ND.=1071
REF BlBL 10GRAPHY TARGET €N. RANGE MEV?) PTG DESCRIPTION

1071 BORON PILE.
EANDC (UK)-B4S {19661

1072 J. NUCLEAR ENERGY, PARTS A/B, 19, 423 (1965} J.L.PERKIN, g2-u -233 2.40-02 2.40-02 1 N.FISS
P.H.HHITE. °.F|ELDHOUSE 92-U -234 2.40-02 2.40-02 1 W.FISS
EANDC(UK1-50S (00001 93-U -2¥5 2.40-02 2.40-02 | W.FISS
MEUTRON FLUX DETERMINED BY THREE INDEPENDENT ABSOLUTE FLAT g3-WP-237 2.40-02 2.40-02 | N.FISS
RESPONSE DETECTORS Su-PU-238 2.90-02 2.40-D2 1 N.FISS

94-PU-240 2.40-02 2.40-02 1 N.FISS
-PU-241  2.40-02 2.40-02 1 N.FISS

1073 NUCLEAR PHYS. 48, %33 (19631 J.C.HOPKINS. B.C.DIVEN g2-u -233 2.53-00 3.93+.00 € NU-PRmT
RELATIVE TD SPONYANEOUS FISSION NU BAR OF CF-252. SEE ALSO 92-U -2¥5 2.53-08 1.45e01 7 NU-PRMT
PHYS, OF FAST AND INTERMED. REACTORS.VIENNA,SM-16/5611961) 94-PY-239 2.53-08 1.45:01 7 NU-PRMT
FOR PRELIMINARY RESULTS. 94-PU-240 ~6.68¢00-6.68+00 | NU-PRMT

88-CF-252 -6.35+00-6.35+00 1 RU-PRHT

1074 MUCLEAR PHYS. 66, 149 11965) 0.5.MATHER, P.FIELDHOUSE, A.HDAT 90-TH-232 1.39400 4.02400 4 WU-PRAT
AMRE } 92-U -233 2.53-08 4.00400 5 NU-PRMT
LIQUID SCINTILLATOR COUNTER 92-y -23  5.90-01 4.02400 4 NU-PRUT
EANDC (LK) -4GS (0000) 92-U -238  1.43¢00 4.02+00 4 NU-PRHT
RELATIVE TO CF252 SPONTANEQUS FISSION NU-BAR P = 3.762+-.024  94-PU-239 2.53-08 4.02+00 9 NU-PRMT

1075 NUCLEAR STIENCE AWD ENGINEERING 15. 213 11963) 52U =235 -5.14400-5.14+00 1 NU-PRM)
1.ASPLUND-NILSSON, H.CONDE, N.STARFELT 4-PU-240 -6.68+00-6.68+00 | NU-PRMT
RELATIVE TO NU FOR SPONTANEOUS F1SSION OF CF-252 (3.80).

LIQUID SCINTILLATOR

ID76 BULL. AM. PHYS. S0C. 10, 1099 119651 J.R.SMITH, S.O.REEDER.  97-U -233 2.50-08 5.70-08 & ETA
R.G.FLUHARTY (PHILLIPS) 92-y -233 2.50-08 5.70-00 & ALPHA
CONF. ON NEUTRON €/5 TECHNOLOGY. WASH.D.C., P.919 [1966] 2-u -235 2.50-08 2.50-08 1 ETA
J.R.SHITH, E.FAST 92-y -235 2.50-08 2.50-08 ) ALPMA
100-17140 PAGE 3D {1965} G4-pPU-239 .50-08 5.70-08 2 ETA
HIR CRYSTAL SPECTROMETER. WE WAVE DETERMINED ALPHA HERE BY 9u-PU-239 2.50-08 5.70-08 & ALPHA
TAKING NU = 2.494, 2,430 AND 2.B71 FOR U233, U215, AND PU238,

RESPECTIVELY

1077 AHERICAN CHEMICAL SOCIETY MEETING. PITTSBURGH 11966) g2-u -233 2.53-08 2.53-08 | ALPHA
F.L.LISEAN, W.J.MAECK, J.E.REIN f2-u -233 2.50-08 2.50-08- | ALPHA  SPECT.AV.
(CONF-660303 BODK 2 PHYSICS TID-4500% 92-U -Z35 2.53-08 2.53-08 1 ALPHA
CONF . QN HEUTAON ©/% TECUIRLOGY . MASHM.0.C., £.918 11966 92-y ~23% 2.50-00 2.50-08 ) ALPMA SPECT.AN.
J.R.SHITH, E.FAST
MASS SPECTROMETER. IRRADIATION IN MTR

1078 SOVIET PROGRESS IN NEUTRON PHYSICS, PAGE 181 (1961} Qu-PU-240 3.60400 1.50+01 2 NU-PRAT
B.D.KUZ'HINOV
{RUSSIAN TEXT PUBLISHED BY GOSATOMIZOAT. MOSCOW, 1961 -

TRANSLATION PUBLISHED 8Y CONSULTANTS BUREAU, NEW YORK, 19623
NORMALIZED TO NU-BAR PU-239 = 2.9 ¢/- .04
AEC-TR=UT710 (19693
——= 1073 SOVIET PROGRESS IN NEUTRON PHYSICS. PAGE 177 (1961} 90-TH-222 2.30+00 1.57+0] 3 NU-PRHT

Tig. A-9a, Bibliographic information for Ref, 1079, as it appears in UCRI.-50400, Vol., 2, Sec. 3.
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03/04/T4 ECSIL-7B00 BIBLIOGRAPHY (REF. NO. ORDERED)
REF BIBLICGRAPHY TARGET EN. RANGE IMEV}
~——=- 1073 B8.D.KUZ "MINOV 92-U -3¢ 2.30+00 3.75+00
(RUSSTAN TEXT PUBLISHED BY GOSATOMI2DAT, HOSCOW. 1961 -
TRANSLATION PUBLISHED BY CONSULTANTS BUREAU, NEW YORK, 1962)
NORMALIZED TO NU-BAR THER U-235 = 2.47 +/- ,03

1080 EANDCIUK) -9BAL {1968} B.H.PATRICK, M.G.SOWERBY. M.G.SHOMBERS  94-PU-239 1.00-04 2.99-02
(AERE) 94-PU-239 1.00-0% 2.98-02
AERE-PR/NP~|4 PAGE 14 (1968) 94-PU-238  1.50-04 2.50-02
JAEA CONF. ON NUCLEAR DATA. PARIS, PAPER CN-23/30 (1965} Qu-PU-239 {.50-04 2.50-02
8.+ PATRICK, M.G.SCHOMBERG, M.G.SOMERBY, J.E.JOLLY M-PU-239  1.50-04 2.50-02
TIME OF FLIGHT MEASUREMENT OF ETA, ALPHA AND NEUTRON CROSS
SECTIONS. ALPHA MERE 1S THE RAT!0 OF THE AVERAGE CAPTURE
CROSS SECT{ON TQ THE AVERAGE FISSION CROSS SECTION

1081 BULL. AM. PHYS. SOC. 6. 369 [1883) D.K.BUTLER, 4-PU-238  1.%0-01 1. e00
R.K.SJOBLOH (ANL)

GAS SCINTILLATION COUNTER. RLLATIVE TO U-235 SIGMA F.
DATA TAKEN FROM

BNL-325 (1965)

HASH-1044 PP, &, 12. 13 119631 0.K.BUTLER

1082 PHYS, REV. 146, 840 11966) G.F.AUCHAMPAUGH, C.D.BOWMAN, W4-PU-242 2.50-0D8 3.88-04
H.5.C00PS, S.C.FULTZ (LRL) Su-PU-~242 2.00-08 4.00-04
TIME OF FLIGHT TECHNIOQUE. CROSS SECTION DATA OBTAINED FROH 94-PU~242 2.64-06 3.86-04
G.F . AUCHANPAUGH
BULL. AH. PHYS. SOC. 10. 512 (1965)

1083 PRIVATE COMMUNICATION 1196861 G.F.AUCHMAMPAUGH (LRL) gu-PU-238 2.09-06 2.59-0%
TIME OF FLIGHT TECHNIQUE. 94-PU-228 2.90-06 2.80-0%
BULL. At PHYS. SOC. )0. 099 ()965) gu-PU-238 1.51-0% 2.80-0%
UCAL-70033 ¢ 1966)

AREA ANALYSIS. RESONANCE PARAMETERS BELOW 150 £V REPORIED [N
REFERENCE 1252.

PHYS, REV. 159, 1111 (19671 H.F STUBBINS, C.T.BOWMAN,

G.F . AUCHAMPAUGH, H.5.COOPS

10B% PHYS, REV. 137, 326 (1965} C.D.BOHMAN, H.S,COORS, 93-AM-2Yl  3.21-08 9.00-0v
G.F.AUCHAHPAUGH, S.C.FULTZ (LRL} 95-AM-241  3.10-~07 }.50-05
TIHE OF FLIGHT TECHNIOQUE. CADSS SCCTION NORMAL 12ED 10 3.13
PLUS/MINUS 0.15 BARNS AT 0.025 £V, CROSS SECTION OATa
DBTAINEO FROM C.D.BOWHAN. AREA ANO SHAPE ANALYSIS.

UCRL-7971 (1964}

10BS PHYS. ANO CHEM. OF FIS510N. 1AEA. SALZBURG, 2. 25 (1965) 92-u -233 2.53-08 2.53-08
D.H.COLVIN, H.G.SOWERBY 92-U -g233 2.50-08 2.50-08
PARTIAL DATA PRESENTED N 92-y -235 2.53-08 2.57+00
AERE-PR/NP-B PAGE 9 11969 g2-U -235 1.01-01 2.57+00
BORON PILE MEASUREMENT. HE HAVE TAKEN NU PROMPT AS 2.414 u-PU-239 2.53-08 2.53-08
(THERMAL] AND 3.763 FOR U235 AND CF@52, ResPEC | VELY 94-PU-239 2.50-08 2.50-08
[AEA CONF. ON NUCLEAR DATA. PARIS, PAPER CN-23/33 119663 94-PYU-240 -6.68+00-6.68+00
EANDC (LK }-525 19651 94-PU-240 -6.68¢00-6,68+00

9u-PY-241 2.53-0B 2.53-08
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