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PROGRAM X4TOC4

(Version 2001-3)

Trandation of experimental data from the EXFOR format
to a computation format

Introduction
Enclosed is the documentation for program X4TOC4. The program is designed to translate
experimental data from the EXFOR format (which allows variable units and column order for
data) to a computation format (which uses afixed set of units and column order for data).

The enclosed documentation includes,
1) A listing of the comment cards from the beginning of the program.
2) A listing of the three tranglation dictionaries used by the program
3) A listing of an example output report.
4) A listing of example EXFOR data.
5) A listing of the corresponding datain the computation format.
6) Plotsof the data, obtained using program PLOTC4 (see document IAEA-NDS-79).

The enclosed documentation is up to date as of March 2001. The program documentation on
the comment cards at the beginning of the program and the trandation dictionaries are
continuously updated. Before using this program the user is advised to consult the comment

cards at the beginning of the program and the trandation dictionaries for the latest
documentation.

Version 2001-3

The comments can be extracted using system search routines by copying to “x4toc4.man” all
records beginning with “C-*. For example:

uUnix: grep CM x4toc4.f >x4t oc4. man
VMS search x4toc4.f GC M [out=x4toc4. man
Dos find C-M x4toc4d.for >x4toc4d. man



Program X4TOC4

Comment cards

USERS GU DE FOR PROCGRAM X4TCOC4

PURPGCSE
This programis designed to translate experinmental data fromthe
EXFOR format to a conputation format.

WHAT COVPUTERS W LL THE PROGRAM RUN ON

The program has been inplenmented on a variety of computers from
Cray and I BM mai nfrane to Sun workstations to a PC. The
programis small enough to run on virtually any conputer.

EXFOR FORMVAT

The EXFOR format is designed to allow experinmentally neasured data
to be coded in a conputer readable format in a very flexible form
In particular the data can be entered in essentially any set of
units (e.g., eV vs. barns or KeV vs. nmilli-barns) and in any table
format; essentially the table may be entered exactly as published
by an author (e.g., energy followed by colums of cross sections
in any order).

The EXFOR format is table oriented in the sense that data froma
gi ven neasurenent are collected together and can be presented in
a single, or as a series of tables.

The advantage of the EXFOR format is that since data can be coded
essentially as published by an aut hor problenms of unit conversion
and re-formatting tables prior to coding are avoi ded and the

aut hor can easily check the coded data. The result is a greatly
improved reliability of the coded data.

The di sadvantage of the EXFOR format is that since physically
conmparabl e data fromdifferent measurenents (e.g. Fe-56 total
cross sections) may be given in a variety of different units and
formats it is very difficult to use in applications. In addition
the table oriented EXFOR system nakes it difficult to collect

t oget her physically conparable data fromdifferent measurenents

COVPUTATI ON FORNMAT

The conputation fornmat used by this programis designed to present
experinental data in a fixed set of units and colum order. By
starting fromdata in the EXFOR format and translating data to
the conputation format it is possible to conbine the advant ages

of the inproved reliability of the data coded in the EXFOR format
with the advantages of a fixed unit and colum order format for
use in subsequent applications.

In addition the conputation format is point oriented (as opposed
the table oriented EXFOR format). Each line of the conputation
format represents a single data point. This makes it possible to
sort data in the conputation format into any desired order for use
in application, e.g., sort 26-Fe-26 (n,2n) data from a nunber of
nmeasurenents together into energy order to sinplify conparisons.



EXFOR VS. COVPUTATI ON FORVAT

The conputation format is not intended as a substitute for the
EXFOR format, rather the two are conpl enentary. The EXFOR for mat
contains nuch nore information than can be included in conputation
formats and this information should be consulted and used during
eval uation. The conmputation format is only intended to sinmplify
use of the data during evaluation, or other applications.

RELATI ONSHI P TO ENDF

It is assuned that one of the mmjor uses of this programwll be
to prepare data for subsequent use in evaluation and/or to conpare
avai |l abl e eval uated and experinental data. As such the conputation
format has been designed to allow data to be reduced to a formin
which data are classified in a manner sinmilar to ENDF dat a.

In particular the EXFOR cl assification of data by the EXFOR
keyword reaction (or |1SO QUANT, etc.) is replaced by classifying
the data by (1) projectile, (2) target - ZA (3) type of data
(ENDF MF nunber), (4) reaction (ENDF MI number). In addition the
standard units used by the translation programwere selected to
be the same as the units used by ENDF (e.g., eV, barns, etc.).

The result of putting data into the conmputation format is that it
is easy to decide if the data is conparable to eval uated data
(e.g. same ZA, MF, MI) and once it is decided that data is
conpar abl e, eval uation and/or conparison is sinplified because the
data is in the sane units as ENDF (e.g., eV vs. barns).

EXTENSI ONS OF ENDF CONVENTI ONS

For all types of data which are physically conparable to data,
whi ch can be included in the ENDF data, this program uses

the ENDF definitions of (1) type of data (ENDF MF number),

(2) reaction (ENDF MI nunber). For exanple all cross sections
are represented by MF=3, angular distributions by M=4, energy
di stributions by M=5 and double differential distributions

by Mm=6. Sinmilarly for sinple reactions such as total, elastic
etc., the data are translated into corresponding MI=1, 2, etc.
respectively.

Since many types of data which appear in EXFOR do not have a one
to one correspondence to data which appears in ENDF the ENDF
classification of type of data (MF) and reaction (M) have been
extended to allow additional types of data and reactions to be
translated (e.g., define MF nunbers for ratios, define MI numbers
for (n,np)+(n,na) reactions).

The ENDF MF is a 2 digit nunber and the MI is a 3 digit nunber.

In the conputation format MF has been extended to 3 digits and the
MI' has been expanded to 4 digits. These extensions allow the user
the flexibility to translate virtually any EXFOR data to a fixed
set of units and colum order for subsequent use in applications.

Some extensions of MF and MI have al ready been established (for,
details see the input dictionaries described below) and if at al
possi bl e these conventions should be followed by the user. The
user has the flexibility of establishing any conventions that may
be required to neet his or her needs, but in this case it is the
responsibility of the user to properly interpret and use the
transl ated dat a.

DI RECT COMPARI SON TO ENDF DATA

Al t hough the ENDF cl assification systemof M- and MI is used for
translation, generally very little of the EXFOR data is directly



conparable to ENDF data. Generally cross sections (M=3) are
directly conparable. However, it nust be realized that angul ar
(MF=4) and energy (Mr=5) and double differential (M-=6) data are
given in ENDF in a nornalized (i.e., normalized to unity when
integrated) form whereas data in EXFOR are generally given in an
un-normalized form (e.g.,angul ar distributions in barns/steradian).

After this programhas been used to translate EXFOR data to the
conputation format the user may nmake additional data directly
conparable to the correspondi ng ENDF data by either,

(1) Nornmmlizing the data in the conputation format, or,

(2) Converting ENDF data to un-normalized form

This involves selecting an integrated cross section as a standard
to use for the conparison (e.g., for a 14.2 MV el astic angul ar
distribution use the 14.2 MV ENDF el astic cross section).

Since the selection of a standard to use for conparison in highly
application dependent it has been decided that it is better to use
this programto translate data exactly as given in EXFOR (except
for conversion to a standard set of units) and to allow the user
to subsequently select a standard for re-normalization

CONTROL OF TRANSLATI ON

The user has conplete control over what data is translated, where
gi ven types of data appear in the conmputation format and the units
of the data in the conputation fornmat.

This is acconplished by using three dictionaries which contro
the translation. All three of these dictionaries are distributed
with this program Each dictionary is a sinple card image file
whi ch may be nodified by the user at any tinme to neet specific
needs. The three dictionaries are:

(1) EXFOR REACTI ON - PRQJECTILE, MF, MI' EQUI VALENCE
This dictionary tells the programfor each EXFOR reaction
what projectile, M and MI to output in the conputation fornat
(e.g.,(n,tot) = neutron, MF =3 (cross section), Ml =1 (total)).
If a reaction read fromthe EXFOR format is not found in this
di ctionary, or the assigned M- or MI is not positive the EXFOR
data will sinply be skipped and not translated. Using this
di ctionary the user has control over which data is transl ated
and what MF and MI are assigned to each EXFOR reaction

(2) EXFOR COLUWN TI TLE - COWPUTATI ON FORMAT OQUTPUT FI ELD
Once the EXFOR reaction has been transl ated and assi gned an
equi valent MF and MI this dictionary tells the program where
to place each EXFOR columm in the conputation format. The
assigned MF nunber can be used to output an EXFOR col umm
with the sanme title into different colums of the conputation
format based on different MF nunbers. For exanple, for cross
sections (MF=3) the user nmay use EN-M N and EN- MAX to define
an average incident energy to be output in the first field
of the conputation fornmat and an equi val ent energy uncertainty
in the second field of the conmputation format. Alternatively,
for resonance integrals (M=213) the user nmay decide to out put
EN-M N and EN-MAX in the first two fields of the conputation
format to define the energy range of the resonance integral

There are 8 output fields in the conputation format and for
any given MF nunber the user may output any EXFOR col umm

into any of these fields. Any EXFOR title which is not
assigned to an output field 1 to 8 will be ignored and not
output. This allows the user to selectively translate portions
of EXFOR data tables to neet any given need. For exanple, by
simply nodifying this dictionary the user has control over
whet her an EXFOR col unm DATA-ERR3 is translated or ignored,
and if translated the user has control over which of the 8



conmputation format data fields DATA-ERR3 will appear in.

(3) EXFOR COLUMN UNI'TS - COWPUTATI ON FORMAT UNI TS
This dictionary tells the program how to convert each EXFOR
unit into standard units. As distributed this dictionary wll
convert all EXFOR units to ENDF conpatible units. However,
the user has the option to change this dictionary at any tine
to obtain any output units to neet his or her needs. For
exanple if the user would like output in MeV vs. nilli-barns
instead of eV vs. barns it is merely necessary to nodify this
di ctionary.

OPERATI ONS ON DATA

In addition to the informati on descri bed above each of the three
dictionaries allows the user to select froma nenu of operations
whi ch may be performed on the data (for a conplete and up-to-date
list of available operations see the dictionaries). For exanple,
the reaction dictionary allows the user to specify that |egendre
coefficients may be re-normalized, the title dictionary allows the
user to specify that EN-M N and EN-MAX are to be converted to an
average energy and associ ated energy uncertainty and the units
dictionary allows the user to specify that angles should be
converted to cosines.

These operations are conpletely under the control of the user and
by sinply nodifying the dictionaries the user can control whether
or not each operation is performed (e.g., if you want to out put
angl es instead of cosines nodify the units dictionary by renoving
the option to convert fromangle to cosine fromthe EXFOR units
ASEC, AM N and ADEQG) .

COVPUTATI ON FORMAT UNI TS

As distributed the Units dictionary will convert all EXFOR units
to ENDF units:

eV = energy

bar ns = cross section
steradians = solid angle
seconds =tine

kel vin = tenperature

If the user would like to obtain any other output units it is
nmerely necessary to nodify the units dictionary (see units
dictionary for details).

A LEARNI NG PROGRAM

As distributed the three translation dictionaries do not contain
definitions of howto translate all EXFOR reactions, titles and
units. At the present tinme this program has only been used to
translate a small portion of the data included in the EXFOR system
and the dictionaries only contain sufficient information to

transl ate the EXFOR data which has been encountered to date.

It is difficult and dangerous to try to define translation rules
for all types of EXFOR data w thout exam ning actual EXFOR data.
therefore only when a new reaction, title or unit is encountered
during translation will the actual EXFOR data be exanined, a
deci sion made as to how to best translate the data and the

di ctionaries updated.

Cenerally once a given type of EXFOR data has been encountered and
the dictionaries updated to define howto translate the data the
sane rules can be used to translate all sinmlar data. Therefore
over a period of tinme user experience will be accurmulated in the
translation dictionaries and the programw |l learn to properly



translate nore and nore types of EXFOR dat a.

UNDEFI NED EXFOR REACTI ONS, TI TLES AND UNI TS

In order to assist the user to define new types of EXFOR data as
they are encountered during translation the output report from
this programwill indicate the nunmber of EXFOR reactions, titles
and units which have been encountered during translation which are
not defined in the translation dictionaries. In additional al
undefined reactions, titles and units will be witten to output
Unit 4 (NEWK4).

Based on conparison to the reaction, title and units dictionaries
if an EXFOR reaction, title or units is encountered during
translation that is not defined in the dictionaries it will be
witten to Unit 4 (NEWK4). This information is witten in a form
that can be easily edited and added to a translation dictionary.
After updating the dictionaries if this programis then run a
second tine using the same EXFOR data all of the EXFOR data can
be transl at ed.

COVPUTATI ON FORNMAT

The conputation format uses a classification systemand units
which are conpatible with ENDF. Data is classified by (1) ZA

of projectile, (2) ZA of target, (3) nmetastable state of target,
(4) MF - type of data, (5) MI - reaction, (6) netastable state
of residual nucleus. To identify the source of the data the first
aut hor and year and the EXFOR accessi on and sub-accessi on nunber
are included in the format. In addition, fields are assigned to
define the status of the EXFOR data (e.g., S = superceded),

whet her data is in the |laboratory or center-of-nass frane of

ref erence and the physical significance of the | ast 2 output
fields (LVL = level energy, HL = half-life). Finally the format
includes 8 fields in which the output data are contained (e.g.

i nci dent energy, data, cosine, uncertainties, etc.)

Col umms Descri ption
1- 5 Projectile ZA (e.g. neutron =1, proton =1001)
(defined by reaction dictionary).
6- 11 Target ZA (e.g. 26-Fe-56 = 26056)
(defined by EXFOR reaction).
12 Target netastable state (e.g. 26-FE-56m =M
(defined by EXFOR reaction).
13- 15 M- (ENDF conventions, plus additions)
(defined by reaction dictionary).
16- 19 MI' (ENDF conventions, plus additions)
(defined by reaction dictionary).
20 Product netastable state (e.g. 26-FE-56M = M
(defined by EXFOR reaction).
21 EXFOR st at us
(defined by EXFOR keyword status).
22 Center-of -mass flag (C=center-of-nmass, blank=lab)
(defined by EXFOR title dictionary).
23- 94 8 data fields (each in E9.3 format defined bel ow)
(defined by MF and title dictionary).
95- 97 Identification of data fields 7 and 8
(e.g., LVL=level, H.=half-life, etc.).
For a conplete list of codes see title dictionary
(defined by MF and title dictionary).
98-122 Ref erence (first author and year)
(defined by EXFOR keywords title and reference).
123-127 EXFCR accessi on nunber
(defined by EXFOR format).
128-130 EXFCR sub-accessi on nunber
(defined by EXFOR format).
131 Mul ti-di nension table flag



(defined by EXFOR keyword reaction or comon fields).

PRECI SI ON OF THE 8 DATA FI ELDS

If witten in normal format E9.2 format the output fromthis

this programwoul d give data to only 2 or 3 digits of accuracy,
dependi ng on the conmputer used (e.g., 0.23E+02 or 2.34E+01), which
is not sufficient for many applications (e.g., energy of cross
section points in the resonance region).

In order to avoid this problemthis programw |l output data in
a special conpatible format to allow up to 7 digits of accuracy
(i.e. nore than the full word accuracy of |BM conputers).

Numbers between 0.01 and less than 10 nmillion will be output in F
(rather than E format). For exanple, the energy 12. 3456 KeV will
be out put as 123456.0. Nunbers less than 0.01 or greater than

10 million will be output in E format, but without as E and an
exponent of 1 or 2 digits. For exanple 14.123 MeV will be out put
as "1.4123+7".

These out put conventions have been used for many years with ENDF
rel ated prograns and have been proven to be FORTRAN conpatible for
use on virtually any conputer. For exanple, any fortran program
which is witten to read this data using an E9.2 format will read
the data properly whether the data is actually in E or F format.

Ceneral Iy maintaining high precision in the data is npbst inportant
for the independent variable, particularly incident energy. Since
we do not expect very narrow resonance structure below 0.01 eV or
above 10 MeV generally these output conventions will maintain the
accuracy of the EXFOR data to neet requirenments

DEFI NI TI ON OF 8 COVPUTATI ON FORMAT DATA FI ELDS

The user may use the title dictionary to output any EXFOR col um
into any conputation format data field. As distributed the title
di ctionary contains a number of conventions which if at al
possi bl e should be followed by the users. The general definitions
of the 8 conputation format data fields are

Data field Definition

Projectile incident energy

Projectile incident energy uncertainty

Data, e.g., cross section, angular distribution, etc.
Data uncertainty

Cosi ne or |egendre order

Cosi ne uncertainty

Identified by colums 95-97 (e.g.,level E, half-life)
Identified by colums 95-97 (e.g.,level E, uncertainty)

CO~NO U WNPE

The physical significance of each field is defined by the assigned
MF nunber. For exanple, for MF =3 (cross sections), colums 1 and
2 contain the incident projectile energy and its uncertainty in
eV, respectively and columms 3 - 4 contain the cross section and
its uncertainty in barns, respectively and colums 7 and 8 may
contain a level energy and its uncertainty in eV or a half-life
and its uncertainty in seconds.

SPECI AL CONVENTI ONS

The above conventions are appropriate for nost types of data

in the ENDF system In order to allow this programto plot
additional types of data the follow ng special conventions have
been adopt ed,

MI' of denom nator.
ZA of denoni nat or.

Cross section ratios - Field 5
(MF = 203) Field 6



Resonance integrals - Field 1 = lower energy limt.

(MF = 213) Field 2 = upper energy linit.

Spect rum aver ages - Field 1 = lower energy limt.

(MF = 223) Field 2 = upper energy lint.

Fi ssion yield data - Field 5 = ZA of fission fragnent.
(MF = 801) Field 6 = mass of fission fragment.
Producti on - Field 6 = ZA of product.

(MI' = 9000- 9999)
See, remarks bel ow on netastable state fl ags.

REQUI RED DATA FI ELDS

For various types of data the programw Il check if all required
fields are defined and non-blank. If they are not warni ng nessages
will be printed. If the data field (Field 3) is not defined or

bl ank the data point will not be output. If the data field is not
defined this usually indicates an error in the EXFOR data. Bl ank
data fields are quite common in multi-dimensional tables and a
warning may or may not indicate an error (check the EXFOR data to
see if it is correct).

The program considers that the following fields are required:

M- (Data type) Data field (X = Required)

3 (Cross sections) X X
4 (Angul ar dist.) X X
5 (Energy dist.) X X
6 (Double diff.) X X
154 (Legendre coeff.) X X
203 (Rati o0s) X X
801 (Yield data). X X

XX XX X

(See the above definition of the 8 data fields).

MULTI - DI MENSI ONAL TABLES

The program can translate multi-di mensi onal EXFOR tabl es for:

(1) Multiple reactions following the EXFOR keyword reaction
(1 SO QUANT, etc.) with each reaction identified by a character
in colum 11.

(2) Single reactions with nultiple common fields each identified
by a character in the eleventh colum of each field.

(3) The old I SO QUANT, etc. convention of reactions separated by
commas, e.g., ((90-TH 232,NG/(29-CU-0,NG),(29-CU-0,Ng).

TRANSLATI ON OF EXFOR REACTI ONS

Not all EXFOR reactions (ISO QUANT, etc.) can be translated by
this program In order to translate each reaction the programw ||
first break each reaction into a series of sinple reactions and
renove and save the target and residual ZA E G:

((26-FE-56(N, G 26- FE-57-ML, , SI §/ (26- FE-56(N, G 26-FE-57-G , SI Q)
is broken down to define

ZA-target = 26056 , ZA-residual = 260571, reaction = (N, G, SIG

Not e residual mnetastable state flags. See expl anation bel ow

The programwi || then define an equivalent M-, Ml for each
reaction.

The programwi || next translate the follow ng types of



reactions:

(1) Sinple reactions
(N,G,SIG

(2) Equival ent reactions
((N,G,SIG=...anything el se....
After decoding the first sinple reaction the program assunes
that the first sinple reaction is truly equivalent to the
remai nder of the reaction and defines ZA, MF and MI based on
the first sinple reaction

(3) Sinple ratios
((NOM/G,SIGRAT) or ((NOM,SIG/((NGGSIQg

(4) Conplex reactions - all with the sane equival ent ZA
((NJEL), WD, ,Q*((N,G,WD)/((N, TOT), WD)

(5) Ot her reactions
(((INO,SIG/((NG,SIG,(NG,SIQg)

If the reaction is not one of the above types the programwi ||
try to use the entire EXFOR reaction, including target and
residual ZA and see if it is defined in reaction equival ent
dictionary. If an M/, MI is defined for the entire reaction
the programw Il use the target and residual ZA fromthe first
sinmple reaction to translate the data. This last form may be
used to insure that alnost all EXFOR reaction can be

transl ated, regardl ess of how conplicated it is (for exanples
see reaction dictionary) however the user should carefully
check the output to insure that the data has been transl ated
as intended.

The only reactions that have so far been found that cannot be
correctly translated are ratios of production cross sections,

e.g., (29-CU 0O(P, X)26-FE-56)/(28-N -0(P, X)26- FE-58)

because ratio data requires fields 5 and 6 for the denoni nator
MI and ZA and ratio data requires field 5 for the product ZA

When this case is encountered the programwll print an error
nmessage and out put the denominator MI and ZA in fields 5 and 6.
In this case the output will identify the nunerator as ZA=29000

MI=9001 and the denomi nator as ZA=28000, Mr=9001. One sol ution

is to nodify the output of this program by defining two reactions,
e.g., M = 8001 = (p,x) 26-Fe-56 and MI = 8002 = (p,Xx) 26-Fe-58,
nmodi fy the nunerator MI to 8001 and denomninator MI to 8002 and
then properly interpreting the data using these definition in al
applications (for exanples, see program PLOTC4 input directions
for proton induced reactions).

QUTPUT REPORT

This programwill wite a report on Unit 6 (OQUTP) to allow the
user to monitor the translation of the EXFOR data. It is extrenely
i mportant that the user read this report and not sinply assume
that all of the data has been properly transl ated.

After identifying each EXFOR accessi on, sub-accessi on nunber,
ZA, MF, MI and reaction the programcan print two types of
nessages:

WARNI NG = Sonet hi ng unusual has occurred. The user should
carefully check to insure that the output data has
been properly transl ated.

OPERATION = One of the defined reaction, title or unit operations

has been perforned on the data. The user should
carefully check to insure that the proper operation
has been perforned.

If the user does not agree with how the data has been transl ated
the three dictionaries may to be nodified and the programre-run
For exanple, if the programprints a warning that the title
dictionary tells it to output E-ERRl, E-ERR2, E-ERR3 all in the
same conputation format field, followed by an operation that says



the programw Il only output E-ERR1 and ignore the other 2 EXFOR

fields, if the user would rather output E-ERR2 and ignore E-ERRL

and E-ERR3 it is nerely necessary to nodify the title dictionary

to ignore E-ERR1L and E-ERR3 and sel ect E-ERR2 and then re-run the
pr ogr am

METASTABLE STATE

The conputation fornmat allows the netastable state of the target
and residual nucleus to be identified. For ratio data netastable
state of both nunmerator and denom nator of the ratio may be
def i ned.

The nmetastable state of the target is identified in colum 12 and
the netastable state of the residual nuclues in colum 20. For
ratio data the netastable state of the denom nator target and
resi dual nucleus are identified by output the denom nator ZA and
MI in the form ZA M and MI. M (e.g., 26056.9 and 102.1). Col unms
12 and 20 could contain characters such as M but to maintain the
ei ght output fields in strictly nunerical formthe denoni nator
ZA.Mand MI.Mw Il be output in nunmerical form The possible
characters that may appear in colums 12 or 20 and their nunerica
equi val ents used with rati o denom nator ZA and M incl ude:

Definition Col umm 12 or 20 Equi val ent
ground G 0
ml 1 1
9% 2 2
n8 3 3
m 4 4
nb 5 5
unknown ? 6
m M 7
nore than 1 + 8
all or total T 9
all or total bl ank 9

By convention if an EXFOR reacti on does not specify a netastable
state the state is defined in the conputation format to be..ALL.
(i.e., blank in colum 12 or 20, 9 in ratio ZA or M).

For exanple, for aratio if the ZA. mand MI. m are output as
26056.9 and 102.1, respectively the ratio denoninator target is
26-Fe-56 (all) and the reaction is capture (Mr=102) |eaving the
residual nucleus in the ml state.

NOTE: Since nost data will not contain a nmetastable state flag

t he above convention to output the ZA and MI of the denoni nator

of ratios allows the user to read and use the denom nator ZA and
MI as integers (effectively ignoring any netastable state flag) or
if necessary to determine the netastable state.

EXFOR STATUS
Col umm 21 of each conputation format record may contain bl ank
(status not specified) or one to the follow ng characters:

Col um 21 Definition
U Un-normal i zed (indicated by unit translation dictionary)
This condition has priority over the EXFOR status and
is used to indicate that the data is not in standard
out put units).
Approved by aut hor
Correl at ed
Dependent
Qut dat ed

Qoon>»



P Prelimnary

R Re- normal i zed

S Super ceded
If data has any other EXFOR status (e.g., translated from SCl SRS)
it will be ignored and the status field will be output as bl ank
| NPUT FI LES

10 EXFOR data (to be translated) (BCD - 80 characters/record)

12 EXFOR reaction dictionary (BCD - 80 characters/record)

14 EXFOR title dictionary (BCD - 80 characters/record)

15 EXFOR units dictionary (BCD - 80 characters/record)
QUTPUT FI LES

4 Li st of all undefined EXFOR reactions, titles and units
found during the translation (if any).(BCD - 80 characters)

6 Qut put report (BCD - 132 characters)

11 Comput ation format experinental data (BCD - 131 characters)

SCRATCH FI LES

In order to inprove this code and nake future versions nore
conmpati ble for use on as many different types of conputers as
possi bl e pl ease report all conpiler diagnostics and/ or operating
problens to the author at the above address.

Pl ease remenber if you sinply report "1’VE GOT A PROBLEM' and do
not adequately describe exactly how you were using the program

it will be inpossible for the author to help you. When a probl em
arises please wite to the author, describe the problemin as nuch
detail as possible, identify the version of the programthat you
are using (e.g. Version 2001-3) and send the follow ng i nformation

in conputer-readable form (e-mail, floppy disc, etc.) to the author:
(1) A copy of the programyou are using
(2) A copy of compiler diagnostics (if any)
(3) A copy of the JCL deck you used to execute the program
(4) A copy of the 3 translation dictionaries you are using
(5) A copy of the EXFOR format data you using
(6) A copy of the conputation format data you produce
A

copy of the output report fromthe program

Wthout all of this information it is inmpossible to exactly
simul ate the problemthat you ran and to deternine the source
of your problem

*¥**xx% COMPUTER DEPENDENT CODI NG ******

COVPUTER DEPENDENT CODI NG

* This programis designed to be used with a Fortran-77 or
Fortran-90 conpiler.



*

*

The only conpiler dependent format statenents involve,
(1) CHARACTER*1 and CHARACTER*4
(2) Testing for errors and end of file during reads.

It is assuned that characters are stored in successive storage
| ocations and that characters may be treated as continuous strings
of characters in either CHARACTER*4 or CHARACTER*1 fornat.

For exanple, if one subroutine contains,

CHARACTER*4 BCD
DI MENSI ON BCD( 10)

the array BCD is assuned to be an array of 40 characters in
successi ve byte | ocations.

It is assuned that this array can be passed as an argunment to
anot her subroutine and used as CHARACTER*1, e.g.

CALL DUMWY( BCD)

SUBROUTI NE DUMWY( BCD)
CHARACTER*1 BCD
DI MENSI ON BCD( 40)

This convention will work on all 32 bit per word computers (e.g.
| BM or | BM conpatible conputers).

For longer word | ength conputers (e.g., CDC or CRAY) it is
suggested that before inplenenting and using this programthe

user first verify that character strings can be treated as

descri bed above, e.g., wite a sinple programto read a character
string of 40 characters in CHARACTER*4 format, pass it to a
subroutine which uses the character string in CHARACTER*1 f or mat
and print the character string in the subroutine. If the character
string is printed as a continuous string you will be able to use
this program If the character string is not printed as a
continuous string it is not recomended that you use this rogram

This programusing the Fortran-77 convention for testing for
reading errors and end of file during reads, e.g.

READ( 10, 1000, END=100, ERR=200) A, B,C, D



Reaction Dictionary

EXFOR REACTI ON - MF/ MI' EQUI VALENCE TABLE

COMVENT CARDS ARE DEFI NED BY A 1 I N COLUW 80
REACTI ON DEFI NI TI ONS MUST HAVE A BLANK COLUWN 80
WARNI NG. . . FAI LURE TO FOLLOW THI' S CONVENTI ON W LL RESULT | N ERRORS

COLUWNS  DEFI NI TI ON

1- 48 EXFOR REACTI ON (WARNI NG . . DO NOT GO BEYOND COLUWN 48) .
49- 53 PRQIECTI LE ZA (E. G NEUTRON = 1, PROTON = 1001)
54- 56 MF NUMBER (USE ENDF/ B CONVENTI ON FOR MF =1 TO 99, MF=100 TO 999
TO TRANSLATE DATA NOT EQUI VALENT TO ENDF/ B)
57- 60 MI' NUMBER (USE ENDF/ B CONVENTI ON FOR MI =1 TO 999, Mr=1000 TO 9999
TO TRANSLATE DATA NOT EQUI VALENT TO ENDF/ B)
61- 63 OPERATI ON NUMBER ( SEE, LI ST BELOW FOR DEFI NI TI ONS) .

FOR COVPLI CATED REACTI ONS OF OVER 48 CHARACTERS I T I'S ONLY NECESSARY TO
LI ST THE FI RST 48 CHARACTERS, AS OPPCSED TO THE ENTI RE REACTI ON, AS LONG
AS THE FI RST 48 CHARACTERS UNI QUELY DEFI NE THE REACTION, E. G, SEE
REACTI ON DEFI NI TI ONS UNDER Yl ELD DATA.

TRANSLATI ON CONVENTI ONS

NOTE, THE PROGRAM TO CONVERT DATA FROM THE EXFOR TO COVPUTATI ON FORVAT
HAS BEEN DESI GNED TO ALLOW THE USER TO CONVERT VI RTUALLY ANY EXFOR DATA
TO THE COVPUTATI ON FORVAT. THE USER SHOULD USE THE ENDF/ B DEFI NI TI ON OF
MF AND MT | F PCSSI BLE. I N ADDI TI ON THE SPECI AL EXTENSI ONS OF M- AND MT
DEFI NED BELOW SHOULD BE FOLLOWED, |F PCSSIBLE. |F THE USER TRANSLATES
OTHER DATA YOU SHOULD BE AWARE THAT THE TRANSLATI ON PROGRAM MAY BE USED
TO CONVERT EXFOR DATA TO STANDARD UNI TS AND COLUWN ORDER, BUT THE USER
MUST WRI TE PROGRAMS TO SUBSEQUENTLY OPERATE ON THE TRANSLATED DATA.

THE AUTHOR OF THE TRANSLATI ON CODE ACCEPTS NO RESPONSI BI LI TY TO PROVI DE
SPECI AL PROGRAMS TO TREAT SPECI AL TYPES OF DATA TRANSLATED BY THE USER
THE USER

DEFI NED MF NUMBERS

FOR CONVENI ENCE | N LI STI NG ANDY OR PLOTTI NG DATA THE FOLLOW NG M- NUMBERS
HAVE BEEN DEFI NED,

DATA TYPE MF SPECI AL CONVENTI ONS

SAME AS ENDF/ B 3- 6 (PARTICLE/ | SOTOPE MIr=9000
PRCDUCT DEFI NED BY
FI ELD 6 =ZA)

LEGENDRE CCEFFI Cl ENTS 154

RATI OS 203 ( DENOM NATOR DEFI NED BY

FI ELD 5 =MI. MF

FIELD 6 =ZA. M

MF - FI NAL METASTABLE STATE
M - INTIAL METASTABLE STATE

RESONANCE | NTEGRALS 213
SPECTRUM AVERAGCES 223
TRI PLE DI FFERENTI AL 306
NUCLEAR AND RESONANCE PARAMETERS 400- 499
FI SSI ON YI ELD DATA 800- 899 (FI SSI ON PRODUCT DEFI NED BY

FIELD 5 =ELEMENT
FIELD 6 =MASS)
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LEVEL DENSI TY PARAMETER 900
DEFI NED MI' NUMBERS

FOR CONVENI ENCE | N LI STI NG ANDY OR PLOTTI NG DATA THE FOLLOW NG MI' NUMBERS
HAVE BEEN DEFI NED,

REACTI ON MT

SAME AS ENDF/ B 1- 999

(N, N+P) 1001 * M EXTENSI ONS

(N, N+P) +(N, P) 1002 MI =1000 + ASSI GNED MT
(N, N+P) +( N, D) 1003 NUVBER

(N, N+A) +( N, A) 1004

(N, 3-LI-7)PAR SI G 1200

(N, P)DI 2103 * DIRECT MI = M + 2000
(N, P) CN 3103 * COMPOUND MI = MT + 3000
(P, N) 8001 * LI GHT PARTI CLE | NDUCED
(D, N) 8002  NEUTRON PRODUCTI ON MT =
(T, N) 8003 8000 + ASSI GNED Mr

(A N) 8004

(N, X) 9000 PARTI CLE/ | SOTOPE PRODUCTI ON
(P, X) 9001 ( PRODUCT DEFI NED BY

(D, X) 9002 FIELD 6 =ZA)

(T, X) 9003

( HE- 3, X) 9004

(A X) 9005

DEFI NI TION OF 8 COVPUTATI ON FORVAT DATA FI ELDS

I N ORDER TO ESTABLI SH STANDARDS | F AT ALL PCSSI BLE THE USER SHOULD
FOLLOW THE BELOW CONVENTI ONS,

DATA FIELD  DEFI NI TION

PRQIECTI LE | NCI DENT ENERGY

PRQIECTI LE | NCI DENT ENERGY UNCERTAI NTY

DATA (E. G, CROSS SECTION, ANGLE OR ENERGY DI STRI BUTI ON)
DATA UNCERTAI NTY

CCSI NE OR LEGENDRE ORDER

CCSI NE UNCERTAI NTY

SECONDARY ENERGY

SECONDARY ENERGY UNCERTAI NTY

ONOOTPA~WNE

SPECI AL CONVENTI ONS

CROSS SECTION RATIOS - FIELDS 5 WLL CONTAIN MI AND FI ELD 6 WLL

CONTAI N ZA OF THE DENOM NATOR OF THE RATI O

FIELDS 1 AND 2 WLL CONTAIN LONER AND UPPER

ENERGY LIM TS

SPECTRUM AVERACES - FIELDS 1 AND 2 WLL CONTAIN LOAER AND UPPER

ENERGY LIM TS

FIELD 5 WLL CONTAIN THE ELEMENT ZA AND FI ELD

FIELD 6 WLL CONTAIN THE MASS

PRCDUCTI ON - FIELD 6 WLL CONTAIN THE ZA OF THE PARTI CLE OR
| SOTOPE PRODUCED

RESONANCE | NTEGRALS

FI SSI ON YI ELD DATA

DEFI NED OPERATI ONS

TO PERFORM ANY OF THE FOLLOW NG OPERATI ONS ON THE EXFOR DATA ENTER ONE
OF THE FOLLON NG NUMBERS | N COLUMN 63 (E. G, FOR SPECTRUM AVERAGED DATA
| F NO ENERGY | S G VEN TO CREATE AN ENERGY = 0.0253 EV INSERT A 1 IN
COLUWN 63 OPPCSITE (N, G), SI G, MXW) .

ALL OPERATI ONS ON DATA (COLUWN 3) WLL ALSO BE PERFORVMED ON THE DATA
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ERROR ( COLUMN 4) .

| F NO EN DEFINE EN = 0. 0253 EV ( THERVAL SPECTRUM AVERAGE) .
| F NO EN DEFINE EN =2.0 MEV (FI SSI ON SPECTRUM AVERAGE) .
DATA = DATA/2.0 (CONVERT (N, EL),,WD,,2G TO (N, EL),,WD,, Q).

A~~~
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DATA = DATA/ (2*L+1) (LEGENDRE COEFFI Cl ENTS).
DATA = DATA/ F(0) (F(0) = ZEROTH ORDER LEGENDRE CCEFFI Cl ENT)
(6) DATA = DATA/ (F(0)*(2*L+1)) (F(0) = ZEROTH ORDER LEGENDRE COEFFI Cl ENT)

NOTE, THESE CONVENTI ONS ARE CODED | NTO THE TRANSLATI ON PROGRAM
THE USER SHOULD NOT ADD ANY OPERATIONS TO THI' S LI ST UNLESS THEY ARE
ALSO | NCLUDED I N THE TRANSLATI ON PROGRA.

REACTI ON PRQIECTI LE MF Ml OPERATI ON

CROSS SECTI ONS

(N, TOT), SI G 1 3 1 0
TOT 1 3 1 0
(N, EL), SI G 1 3 20
NF 1 3 18 0
NG 1 3102 0
(N, P),SIG 1 3103 0
(NP),SIG,A 1 3103 0
(N, D),SIG 1 3104 0
NT 1 3105 0
NA 1 3107 O
(N A,SIG 1 3107 O
(N 2A), SI G 1 3108 0
(N, 2A) PAR, SI G 1 31108 0
(N, T+2A), SI G 1 3113 0
(N, T+2A) PAR SI G 1 31113 0
(N, N+P), SI G 1 31001 O
((N, P), SI G +((N, N\+P), SI 1 31002 0
((N,N+P), SIQ +((N, D), SI 1 31003 0
(N, 3-LI-7)PAR SI G 1 31200 0
(N P) DI, SI G 1 32103 0
(D, N)PAR TTY, G , EXP 1002 0 0 O
(D, NPAR SI G G , EXP 1002 38002 0
ANGULAR DI STRI BUTI ONS

(N, EL), DA 1 4 20
(N, INL) , DA 1 4 4 0
(N, I NL) PAR, DA 1 4 51 0
(N, I NL) PAR DA, G A 1 4 51 0
(N, P), DA 1 4103 0
(N, P) PAR, DA 1 41103 0
(N, N+P) , DA, P 1 41001 O
((N, Py, DA) +((N, N+P) , DA, P) 1 41002 0
(N, P) DI, 1 42103 0
DOUBLE DI FFERENTI AL DATA

(N, 2N), DA/ DE 1 6 16 0
(N, N+A) , DA/ DE, A, REL 1 6 22 0
(N, N+P) , DA/ DE, P 1 6 28 0
(N, P), DA/ DE 1 6103 0
(N, A), DA/ DE, , REL 1 6107 O
((N, P), DA/ DE) +( ( N, N+P) , DA/ DE, P) 1 61002 0
((N, A), DA/ DE, , REL) +( (N, N+A) , DA/ DE, A, REL) 1 61004 O

PARTI CLE/ | SOTOPE PRODUCTI ON
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THE PRODUCED PARTI CLE OR | SOTOPE W LL BE DEFI NED BY OUTPUTTI NG ZA I N
FI ELD 6.

(N, X),SIG 1 39000 O
(N, X)CN, SI G 1 39000 O
(P, X),SIG 1 39001 O
(D, X), Sl G 1 39002 0
(T, X),SIG 1 39003 0
(HE-3,X),SI G 1 39004 O
(A X),SlI G 1 39005 O
(N, X), DA 1 49000 O
(N, X) PAR, DA 1 49000 O

LEGENDRE COEFFI Cl ENTS

OPERATI ON FLAGS ARE SET TO REDUCE ALL LEGENDRE COEFFI Cl ENTS TO THE FORM
D(SI GVA)/ D(MJ)=1.0 +SUML=1 TO N) (2*L+1)*F(L)*P(L, MJ)

(I.E., ENDF/B CONVENTI ON - COEFFI CENTS NORMALI ZED TO F(0) W TH 2*L+1)

(N, EL), DA, , LEG RSL 1154 2 0
(N, EL), DA, , LEG RS 1154 2 4
(N, EL), DA, , LEG RSD 1154 2 4
(N, EL), DA, , LEG 2L2 1154 2 5
(N, EL), DA, , LEG L4P 1154 2 5
(N, EL), DA, , LEG 1154 2 6
(N, EL), DA, , LEG 1K2 1154 2 6
(N, EL), DA, , LEG RSO 1154 2 6
(D, N), DA, , LEG 1K2 10021548002 6
(A N)PAR, DA, , LEG RSO, EVAL 20041548004 6
RATI CS

SI MPLE CROSS SECTI ON (MF=3) RATI OGS, E.G (90- TH 232, MF)/ ( 94- PU- 238, NF)

W LL BE AUTOMATI CALLY TRANSLATED AND NEED NOT BE | NCLUDED | N THE BELOW
LI ST. WHEN SI MPLE RATI OS ARE TRANSLATED THE DENOM NATOR W LL BE DEFI NED
BY OUTPUTTING MT IN FIELD 5 AND ZA IN FIELD 6. THE FOLLOA NG LI ST SHOULD
ONLY BE USED TO DEFI NE COVPLEX RATI OS.

(N, P), SI G RAT 1203 103 0
RESONANCE | NTEGRALS

(NO,R 1213 102 0
(N, G, R, , RAW 1213 102 0

SPECTRUM AVERAGCES

(N, G, SI G, MKW 1223 102 1
(N,G,SIG,FIS 1223 102 2

TRI PLE DI FFERENTI AL DATA
(N, 2N+P) , DA/ DE/ DE, N N/ P 1306 103 0
NUCLEAR AND RESONANCE PARANMETERS

(0,0), TEM 04016001 0
(N, 0), L 14026002 0
(N, 0),J 14026003 0
(N, 0), D 14026004 0
(N, TOT), WD 14026010 0
(N, EL), WD 14026021 0
(N,EL), WD, , G 14026022 0
(N, EL), W D/ RED 14026023 0
(N, EL), WD/ RED, , G 14026024 0
(N, EL), WD/ RED, , 2G 14026024 3

N
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L EL), WD, , ®*((N, G, WD)/ ((N, TOT), W D)
,EL), STF

, G, ARE

(N, G, WD, , AV

NN AN AN AN

YI ELD DATA (USUALLY FI SSI ON)

(N, F) ELEM MASS, CUM FY, , SPA

(N, F) ELEM MASS, CUM FY

(N, F) ELEM MASS, | ND, FY, , MXW

(N, F) MASS, CHN, FY, , MXW

((N, F) ELEM MASS, | ND, FY, , MXW / ( (N, F) MASS, CHN, FY, ,
(N, F), DA, FF, COS/ RSD

(G F), DA, FF, REL, EXP

(N, F), DA, FF, LEG RSD

LEVEL DENSI TY PARAMETER
LDP

14026031
14026032
14026032
14026051
14036001
14046001
14056001

1801 18
1801 18
1801 18
1801 18
1802 18
1 41016
0 41019
11541016

19001800

OQOO0OOWOOo

PAOOOOOOO

N

N



Titles Dictionary

EXFOR COLUWN TI TLE TO COVPUTATI ON FORMAT OUTPUT COLUWN TABLE

COMVENT CARDS ARE DEFI NED BY A 1 I N COLUW 80
REACTI ON DEFI NI TI ONS MUST HAVE A BLANK COLUMN 80
WARNI NG. . . FAI LURE TO FOLLOW THI' S CONVENTI ON W LL RESULT I N ERRORS

COLUWNS  DEFI NI TI ON

1- 10 EXFOR TI TLE

11- 15 LONEST MF NUMBER

16- 20 HI GHEST MF NUMBER

21- 25 COVPUTATI ON FORVAT QUTPUT FIELD (1 TO 8)

26- 30 OPERATI ON NUMBER ( SEE, LI ST BELOW FOR DEFI NI TI ONS)

33- 35 DEFI NI TION OF FIELDS 7 AND 8...SEE BELOW LI ST
(DEFI' NI TION MJUST BE RI GHT ADJUSTED TO END | N COLUWN 35).
ONLY ONE OF THE FOLLOW NG SHOULD BE USED,

LVL=LEVEL HL=HALF- LI FE E2=SECONDARY ENERGY
DLV=LEVEL RANGE EXC=EXCI TATI ON DE2=SECONDARY ENERGY RANGE
M N=E-M N MAX=E- MAX

REACTI ON DEFI NED MF

NOTE, THE REACTI ON DEFI NED MF NUMBER CAN BE USED TO OPERATE ON AND
QUTPUT THE SAME TI TLE I N DI FFERENT WAYS FOR DI FFERENT TYPES OF DATA
(E. G, SEE EN-M N AND EN- MAX BELOW .

DEFI NED OPERATI ONS

TO PERFORM ANY OF THE FOLLOW NG OPERATI ONS ON AN EXFCOR TI TLE ENTER ONE
OF THE FOLLOWN NG NUMBERS I N COLUWN 30 (E. G, TO SET THE CENTER- OF- MASS
SYSTEM FLAG THE EXFOR TI TLE DATA-CM HAS A 6 | N COLUW 30).

MULTI PLE FI ELDS. .. ALWAYS CHOOSE THI'S FI ELD.

MULTI PLE FI ELDS. .. CHOOSE THE FI RST FI ELD.

MULTI PLE FI ELDS. .. NEVER CHOOSE THI'S FI ELD.

MULTI PLE FI ELDS. .. CHOOSE THE LARGEST FIELD, E. G ERRORS.

MULTI PLE FI ELDS. .. COVBI NE FI ELDS QUADRATI CALLY, E.G ERRCRS,
(EN-ERR = SQRT(EN-ERR1**2 + EN-ERR2**2)).

(6) SET CENTER- OF- MASS SYSTEM FLAG | N OUTPUT

(7) MULTI PLE FIELDS...COMBI NE FI ELDS TO DEFI NE AVERAGE, BUT NOT ERROR,

(EN-M N AND EN- MAX TO DEFI NE EN).
(8) MULTIPLE FIELDS...COMBI NE FI ELDS TO DEFI NE AVERAGE AND ERROR,
(EN-M N AND EN- MAX TO DEFI NE EN AND EN- ERR) .

A~~~
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(9) -MN -MAX MIST APPEAR TOGETHER, E. G EN-M N EN- MAX - RESONANCE | NTEGRAL,

(IF M SSING DEFINE -MN= 0 OR - MAX= 15 MEV).
(10) MULTI PLE FI ELDS. . CHOOSE LARGEST AND SMALLEST IN 2 SUCCESSI VE FI ELDS,
(MULTI PLE E- LVL).

MF M OUTPUT
LON HI GH FIELD OPERATI ON

I NI TI AL ENERGY

EN 1 999 1 1
EN- RES 1 999 1 1
EN- DUMWY 1 999 1 0
EN-M N 121 399 1 9
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EN- MAX
EN-M N
EN- MAX
EN- RSL
EN- ERR
EN- RES- ERR
EN- NRM

DATA

DATA

DATA

DATA

DATA- APRX
DATA- CM
DATA-M N
DATA- MAX
DATA- ERR
DATA- ERR1
DATA- ERR2
+DATA- ERR
- DATA- ERR
ERR-T

ERR- S

RATI O

RATI O- APRX
RATI O ERR
RATI O

RATI O- APRX
RATI O ERR
RATI O

RATI O- APRX
RATI O ERR

121

RPRRPRRRR
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N NN
[eNoNe)
[eNoNe]

802
802
802
1
1
1

399
999
999
999
999
999
999

199
209
999
999
999
999
999
999
999
999
999
999
999
999
209
209
209
802
802
802
999
999
999

ANGULAR VARI ABLES

COos
COs- CM
ANG
ANG- CM
ANG- RSL

SECONDARY ENERGY

E
E-CM
E- LVL
E- EXC

E1l- MAX
E1l-M N
E-CMMN
E- CM MAX
E-LVL-M N
E- LVL- MAX

YI ELD (USUALLY FI SSION). OUTPUT ELEMENT I N FIELD 5, MASS IN FI ELD 6.

ELEMENT

4

4
4
4
4
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ELEMENT
ELEMENT
ELEMENT
MASS
MASS

4
801
804

3
801

4
802
804

4
804

M SCELLANEOUS ( USED)

MOVENTUM L
NUMBER
NUMBER- CM
HL1

HL1- ERR

M SCELLANEOUS (| GNORED)

MONI T1

MONI T2

MONI T3

MONI T- ERR
ASSUM
ASSUML
ASSUM2

M SC

M SC1

M SC2

M SC3

M SC4

M SC- ERR

M SC1- ERR
MONI T

MONI T1- ERR
MONI T2- ERR
| SOVER
DECAY- FLAG
FLAG

N- QUT

1
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Units Dictionary

EXFOR UNI TS TO STANDARD UNI T CONVERSI ON TABLE

COMVENT CARDS ARE DEFI NED BY A 1 I N COLUW 80
REACTI ON DEFI NI TI ONS MUST HAVE A BLANK COLUMN 80
WARNI NG. . . FAI LURE TO FOLLOW THI' S CONVENTI ON W LL RESULT I N ERRORS

COLUWNS  DEFI NI TI ON

1- 11 EXFOR UNI TS
12- 22 STANDARD UNI TS
23- 33 MULTI PLI ER
34- 44  ADDER
45- 55 OPERATI ON NUMBER ( SEE, LI ST BELOW FOR DEFI NI TI ONS) .

NOTE, EXFOR UNITS WLL BE CONVERTED TO STANDARD UNI TS BY MJULTI PLYI NG
BY THE MJLTI PLI ER, ADDI NG THE ADDER AND THEN PERFORM NG AN OPERATI ON
(I'F ANY OPERATION), E. G, TO CONVERT DEG C TO DEG K MJLTI PLY BY 1.0 AND

ADD 273.16, E.G, TO CONVERT ADEG TO COSI NE MJLTIPLY BY 1.0 AND PERFORM

OPERATI ON 2 (ANGLE TO COSI NE CONVERSI ON) .
STANDARD UNI TS

THE USER MAY SPECI FY ANY SET OF DESI RED STANDARD OUTPUT UNITS. THE
FOLLOW NG TABLE HAS CONVERSI ON FACTORS FOR EXFOR UNI TS TO THE STANDARD
UNI TS,

EV - ENERGY

BARNS - CROSS SECTI ON
STERADI ANS - SOLI D ANGLE
SECONDS - TIME

KELVI N - TEMPERATURE

DEFI NED OPERATI ONS

TO PERFORM ANY OF THE FOLLOW NG OPERATI ONS ON AN EXFOR UNI T ENTER ONE
OF THE FOLLOWN NG NUMBERS | N COLUWN 55 (E. G, TO PERFORM PER- CENT TO
ABSOLUTE CONVERSI ON THE EXFOR UNI T PER-CENT HAS A 1 I N COLUWN 55).

(1) CONVERT PER- CENT TO ABSOLUTE

(2) CONVERT ANGLE TO COSI NE (ANGLE OR ANGULAR ERROCR) .

(3) CONVERT RESOLUTION (E. G NSEC/ M TO ENERGY ERROR EV).
WARNI NG. . . TH'S CONVERSI ON ASSUMES MASS =1 PRQJECTILES, E.G N OR P.

(4) CONVERT ANGSTROM TO EV.

(5) CONVERT LENGTH TO BARNS (E. G, FERM TO BARNS).

(6) BARNS*SQRT(E) TO BARNS (E. G, SOVE RESONANCE PARANMETERS).

(7) PRI NT WARNI NG FOLLOAED BY UNITS (E. G, WARNI NG ..UN TS=ABR-UNI TS).

(8) PRI NT WARNI NG FOLLOAED BY UNITS (E. G, WARNI NG ..UNI TS=ABR-UNI TS),
AND CHANGE STATUS TO UNNORMALI ZED (U).

EXFOR STANDARD

UNI TS UNI TS MULTI PLI ER ADDER OPERATI ON

ENERGY

M CRO-EV EV 1. 00000- 6 0.0 0

MLLI-EV EV 1. 00000- 3 0.0 0

EV EV 1.0 0.0 0

RPRRPRRPRRPRRPRPRRPRRPRPRRPRPRPRRRPRPRRPRRPRPRRPREPRRREPRPRRPRREPRPRRREPRPRRPRREPRPRRREPREPRRREPRPRRRERRERRRRERERRE



KEV

MEV

Gev

TEV

1/ M CRO EV
1/ M LLI - BV
1/ EV

1/ KEV

1/ MEV

1/ GV

1/ TEV

RESCOLUTI ON

NSEC/ M

M CROSEC/ M
MSEC/ M
ANGSTROM

CROSS SECTI

M CRO- B

VB

B

KB

MB* RT- EV
B*RT- EV
MB*M LLI EV
MB* EV

B*M LLI - EV
B*EV

VB* EV- SQ
B* EV- SQ

B* EV*RT- EV

LENGTH

FERM
(VY
Cc™m

M

ANGLES
ASEC

AM N
ADEG

HrAPAHrAFAFAEEEQEE
e e

2222227

0WwwWww

NO- DI M
NO- DI M
NO- DI M

og

ANGULAR DI STRI BUTI ONS

MJ- B/ SR
MB/ SR
B/ SR
1/ SR

ENERGY DI STRI BUTI ONS

MJ- B/ MEV
MB/ EV

VB/ KEV
MB/ MEV

B/ M LLI - EV
B/ EV

B/ KEV

B/ MEV

B/ EV
B/ EV
B/ EV
B/ EV
B/ EV
B/ EV
B/ EV
B/ EV
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RPRRPRRPRRRRR

RPRRPRRPRRRRPRRRRERRRRE

LTTT7T77-
. 66666-
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. 00000-
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e

. 00000+ 3
. 00000+ 6
. 00000+ 9
. 00000+12
. 00000+ 6
. 00000+ 3
.0

. 00000- 3
. 00000- 6
. 00000- 9
. 00000-12

.0
. 00000+
. 00000+
.0
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DOUBLE DI FFERENTI AL DI STRI BUTI ONS

MJB/ SR/ MEV B/ SR/ EV
MB/ SRFEV B/ SR EV
MB/ SR/ KEV B/ SR/ EV
MB/ SR/ MEV B/ SR/ EV
MB/ SR/ GEV B/ SR/ EV
B/ SR'M -EV B/ SR/ EV

B/ SR/ EV B/ SR/ EV
B/ SRFKEV B/ SR EV
B/ SRFMEV B/ SR EV
B/ SRICGEV B/ SR EV

RPRRPRRRRRPRRRRE

. 00000-12
. 00000- 3
. 00000- 6
. 00000- 9
. 00000-12
. 00000+ 3
.0

. 00000-
. 00000-
. 00000-

O©ow

TRI PLE DI FFERENTI AL DI STRI BUTI ONS

MB/ SR/ MEV2 B/ SR/ EV2

TEMPERATURE

DEG K DEG K
DEG C DEG K
DEG F DEG K
TI ME

PSEC SEC
NSEC SEC
M CROSEC  SEC
MSEC SEC
SEC SEC
M N SEC
HR SEC
D SEC
Y SEC
YR SEC
1/ PSEC 1/ SEC
1/ NSEC 1/ SEC
1/ M CROSEC 1/ SEC
1/ MSEC 1/ SEC
1/ SEC 1/ SEC
1/MN 1/ SEC
1/ HR 1/ SEC
1/ D 1/ SEC
1Y 1/ SEC
1/ YR 1/ SEC

M SCELLANEQUS

PER- CENT  ( VARI OUS)
NO- DI M NO- DI M
GAM 100N  GAM 100N
GAM PART  GAM PART
PC/ FI S PC/ FI S
ARB-UNI TS ARB- UNI TS
SEE TEXT  SEE TEXT
MUCI/ MUA  MUCI / MUA

MJCl / MUAHR MJUCI / MJAHR

1
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.0

. 00000+
. 60000+
. 64000+
. 15576+
. 15576+
. 00000+1
. 00000+
. 00000+
. 00000+
.0

. 66666-
LTTTT77-

. 15741-

. 16881-

. 16881-

wo o
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Example Output Report

TRANSLATE DATA FROM EXFOR TO COMPUTATI ON FORVAT ( X4TOC4 VERSI ON 86-1)

REACTI ONS- - == === -=--- 100 ( 400 ALLOWED)
TITLES - ----cmmmmamm- 90 ( 400 ALLOWED)
()1 [ S 93 (400 ALLOWVED)

10529 3 1 14028 14028 3 4 (N, INL), SIG

11274 11 1 14028 13028 3 103 (N P),SIG
OPERATI ON. . . CONVERTED PER- CENT TO ABSCLUTE

11464 4 1 14028 13028 3 103 (N P),SIG

20498 2 1 14028 14028 4 2 (N, EL), DA

OPERATI ON. . . CENTER- OF- MASS SYSTEM FLAG SET
OPERATI ON. . . CONVERTED ANGULAR ERROR TO COSI NE ERROR
21984 119 1 14028 14028 4 2 (N, EL), DA
OPERATI ON. . . CENTER- OF- MASS SYSTEM FLAG SET
OPERATI ON. . . CENTER- OF- MASS SYSTEM FLAG SET
OPERATI ON. . . CONVERTED ANGLES TO COSI NES
31097 3 1 14028 13028 3 103 (N P),SIG

SUBENTRI ES TRANSLATED- - - ----- 6
SUBENTRI ES SKI PPED----------- 0 (NO QUTPUT)
PO NTS READ------------------ 318
PO NTS TRANSLATED------------ 318
DATA FI ELDS NOT DEFI NED- - --- - 0 (NO QUTPUT)
DATA FI ELDS BLANK------------ 0 (NO QUTPUT)
UNDEFI NED REACTI ONS---------- 0
UNDEFI NED TI TLES------------- 0
UNDEFI NED UNI TS-------------- 0



Example EXFOR format data

REQUEST 1001 20010326 3 095246 00 O
ENTRY 10529 830901 10529000 1
SUBENT 10529001 830901 10529001 1
BI B 13 21 10529001 2
| NSTI TUTE  ( 1USACRL) 10529001 3
REFERENCE (G, 71KNOX, 1, 191, 7103) 10529001 4
AUTHOR (F. G PEREY, W E. KI NNEY, R L. MACKLI N) 10529001 5
TI TLE HI GH RESOLUTI ON | NELASTI C CROSS SECTI ON MEASUREMENTS 10529001 6
FOR NA, S|, AND FE. 10529001 7

FACILITY (LINAC) OAK RI DGE ELECTRON LI NEAR ACCELERATOR 10529001 8
N- SOURCE  ( PHOTO) PHOTONEUTRONS 10529001 9
METHOD (TOF) Tl ME- OF- FLI GHT 10529001 10
DETECTOR  (SCIN) CARBON- FLUORI DE LI QUI D SCI NTI LLATOR 10529001 11
CORRECT| ON DATA CORRECTED FOR BACKGROUND COUNTS. 10529001 12
MONI TOR  (3-LI-7(N,INL)3-LI-7, PAR SI G 10529001 13
KNOWN LI THI UM 7 CROSS SECTI ON AT 10529001 14

THE 478 KEV LEVEL | N BNL- 325, 1964, 2ND ED. , USED TO 10529001 15

DETERM NE NEUTRON FLUX SHAPE. 10529001 16

ERR- ANALYS CROSS SECTI ON NORMALI ZED TO PREVI OUS ABSOLUTE 10529001 17
MEASUREMENT. ESTI MATED UNCERTAI NTY |'S APPROX. 10529001 18

15. PER- CENT 10529001 19

STATUS (APRVD) APPROVED BY AUTHOR 751017 10529001 20
DATA TAKEN FROM PRI VATE COW , PEREY, 75/8. 10529001 21

H STORY  (750804C) 10529001 22
(830901A) CONVERTED TO REACTI ON FORMALI SM 10529001 23

ENDBI B 21 10529001 24
NOCOMVON 0 0 10529001 25
ENDSUBENT 24 1052900199999
SUBENT 10529003 830901 10529003 1
Bl B 1 1 10529003 2
REACTION  (14-SI-28(N, I NL)14-SI-28,,SI G 10529003 3
ENDBI B 1 10529003 4
NOCOMVON 0 0 10529003 5
DATA 3 258 10529003 6
EN DATA DATA- ERR 10529003 7
KEV VB VB 10529003 8
1772. 2 -9.6 10.5 10529003 9
1781.1 1.4 10.9 10529003 10
1785. 0 -2.8 10. 8 10529003 11
1788. 9 2.2 10. 9 10529003 12
1792. 9 4.1 10.9 10529003 13
1796. 8 -6.6 10.9 10529003 14
1800. 7 11.7 11.5 10529003 15
1804. 6 22.0 11.8 10529003 16
1808. 5 14.0 11.6 10529003 17
1812.5 7.8 11.5 10529003 18
1816. 4 31.7 12.3 10529003 19
1820. 3 24.9 12.1 10529003 20
1824. 2 37.6 12.6 10529003 21
1828. 1 31.5 12.5 10529003 22
1832.0 60.5 13.3 10529003 23
1836. 0 74.8 13.8 10529003 24
1839. 9 102. 1 14.6 10529003 25
1843. 8 148. 4 15. 8 10529003 26
1847. 7 219. 3 17.5 10529003 27
1851. 6 384. 8 20. 8 10529003 28
1855. 5 455. 7 22.2 10529003 29
1859. 5 436. 9 22.0 10529003 30
1863. 4 397. 3 21.5 10529003 31
1867. 3 287.9 19.5 10529003 32



1871.
1875.
1879.
1883.
1886.
1890.
1894.
1898.
1902.
1906.
1910.
1914.
1918.
1922.
1926.
1930.
1933.
1937.
1941.
1945.
1949.
1953.
1957.
1961.
1965.
1969.
1973.
1974.
1979.
1985.
1991.
1997.
2003.
2009.
2015.
2021.
2026.
2032.
2038.
2044.
2050.
2056.
2062.
2067.
2073.
2079.
2085.
2091.
2097.
2103.
2109.
2114.
2120.
2126.
2132.
2138.
2144.
2150.
2155.
2161.
2167.
2173.
2179.
2185.
2191.
2197.
2202.
2208.

~NOOPRPRWRARUINOORNWUIUIONOORPRWRARUINOORNWUIUIONOORNRAUUIONOOORNWAUIUOIONOOOOORLRNWRARUIUIONOOOOORLDN

IO PRROOONNOOOWNOONONOOOWOROMOUIORAUIWUIOORONOPRORPRONPRPWNOOOUIUTWOWNP,PODOUITWONWUOIRRFRPENOO®

OQROOIRPOWUOUINOUIRANWUIUIORNOONNRFRPONORFRPRWOOOONUINORMORUICOUINOINDUUIONEFPOOONUIRPNONONSNNONORMON

10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003



2214.
2220.
2226.
2232.
2238.
2243.
2249.
2255.
2261.
2267.
2273.
2279.
2285.
2290.
2296.
2302.
2308.
2314.
2320.
2326.
2331.
2337.
2343.
2349.
2355.
2361.
2367.
2372.
2378.
2384.
2390.
2396.
2402.
2408.
2413.
2419.
2425.
2431.
2437.
2443.
2449.
2454,
2460.
2463.
2471.
2479.
2487.
2494.
2502.
2510.
2518.
2526.
2533.
2541.
2549.
2557.
2565.
2573.
2580.
2588.
2596.
2604.
2612.
2619.
2627.
2635.
2643.
2651.

ONPOOONPOOOONPUIINORPWUIUINOFRPRWUINNOONWUIUIONOONWRARONOORPRWPAPONOOORPRWPRARIUINOORLRNPAUIOOORLNWOOIO

257.
357.
517.
518.
415.
243.
193.
204.
280.
354.
551.
708.
768.
604.
436.
294.
251.
226.
224.
206.
226.
213.
279.
3009.
337.
395.
443.
492.
499.
390.
331.
295.
305.
315.
330.
336.
338.
386.
438.
497.
544,
523.
481.
408.
340.
369.
471.
489.
497.
410.
272.
238.
207.
239.
260.
268.
279.
282.
253.
252.
266.
279.
228.
166.
210.
171.
214.
216.

POORPRUIPORORLRUIWNORPWNOORPRPPFPOWUIUITOWNOUIUIOITAROOUIORO~NWNAEANUUIOONPARUIONEFRPOOOODOONWNNOOWOWO

OO RPRFRPFRPOPPRODOWROUIOCWNREPNOORUOIRARORPRPPONOOOONWROUROORPRWWONONOORPFRPORARNNUOUOINOUUOINNOIWONNOR, W

10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168



2658.
2666.
2674.
2682.
2690.
2697.
2705.
2713.
2721.
2729.
2736.
2744.
2752.
2760.
2768.
2775.
2783.
2791.
2799.
2807.
2814.
2822.
2830.
2838.
2846.
2853.
2861.
2869.
2877.
2884.
2892.
2900.
2908.
2916.
2923.
2931.
2939.
2947.
2952.
2961.
2971.
2981.
2991.
3000.
3010.
3020.
3030.
3039.
3049.
3059.
3069.
3078.
3088.
3098.
3107.
3117.
3127.
3137.
3146.
3156.
3166.
3176.
3185.
3195.
3205.
3214.
3224.
3234.

POONUUINOWUIOR,RPRAODONANONUUIOCOWOOORWOORWUIUINORPRWUINORPWUINONPOOONPOOONPLPOOONPAOOODOOONDMOOO

286.
262.
218.
278.
264.
331.
283.
283.
254,
280.
326.
272.
283.
266.
298.
335.
376.
352.
367.
343.
392.
409.
523.
639.
843.
824.
951.
896.
752.
538.
359.
335.
242.
331.
308.
411.
494,
381.
274.
220.
199.
189.
254,
283.
324.
350.
286.
349.
433.
548.
545.
416.
367.
539.
751.
762.
683.
634.
675.
581.
433.
483.
394.
442.
417.
486.
685.
882.

OQOWWOOWOWOMOROVOWUIUINRWRPROPRPRONUOIRAROBRANNPFPONNOORANOORPRFPONOWORNPOPRPONWOOONNEROIOINOPRUGIONE OON

NWRFROOOORFPRWOWWREPANWAEANPRPOODOWONOWWOOOOWUIWUIODOWOR,RWWONPONNOOONNORPLPNOORPROP,POOOIELDN

10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003
10529003

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236



3244. 1 866. 3 37. 4

3253. 8 771.2 36. 4

3263.5 615. 9 34.5

3273. 3 567. 2 34.1

3283. 0 627.9 35. 2

3292. 7 640. 4 35. 6

3302. 4 602. 6 35. 3

3312. 2 543. 4 34.7

3321.9 486. 5 34.1

3331. 6 521. 6 34.9

3341. 3 557. 0 35.7

3351. 1 569. 6 36. 0

3360. 8 577.1 36. 3

3370.5 542.5 36. 0

3380. 2 558. 8 36.5

3389. 9 472.5 35. 3

3399. 7 495. 8 35. 8

3409. 4 449. 8 35. 3

3419. 1 526. 8 36.7

3428. 8 561. 8 37. 4

3438.5 473.5 36. 1

3448. 2 363. 8 34.3

3458. 0 284. 3 32.9

3467.7 303. 4 33.2

3477. 4 281. 3 32.9

3487. 1 234.1 32.1

3496. 8 219. 3 31.9

3506. 5 260. 2 32.9

3516. 3 407.6 35.7

3526. 0 433.7 36. 3

ENDDATA 260

ENDSUBENT 266

ENDENTRY 2

ENTRY 11274 860318

SUBENT 11274001 860318

BI B 10 15

| NSTI TUTE  ( 1CANCRO)

REFERENCE (J, CJP, 31, 267, 53)

AUTHOR (E. B. PAUL, R L. CLARKE)

TI TLE CROSS SECTI ON MEASUREMENTS OF REACTI ONS | NDUCED BY
NEUTRONS OF THE 14.5 MEV ENERGY

| NC- SOURCE (D-T)

MONI TOR  NEUTRON FLUX MONI TORED BY A LONG BORON COUNTER
BETA COUNTERS CALI BRATED W TH STANDARD SOURCES.

METHOD (ACTI V) .

HALF- LI FE HALF LI VES TAKEN FROM N. B. C. Cl RCULAR 499(1952)

STATUS ( SCSRS)

H STORY  (761001T) TRANSLATED FROM SCI SRS
(810428A) CONVERTED TO REACTI ON FORMALI SM
(820108U) BI B CORRECTI ONS
(860318A) BI B CORRECTI ON

ENDBI B 15

NOCOMVON 0 0

ENDSUBENT 18

SUBENT 11274011 810428

BI B 2 2

REACTION  (14-SI-28(N, P)13-AL-28,, SI G

DECAY- DATA (13- AL- 28, 2. 4M N, B)

ENDBI B 2

NOCOMVON 0 0

DATA 3 1

EN DATA DATA- ERR

MEV B PER- CENT

1.45 +01 2.20 -01 23.

ENDDATA 3

ENDSUBENT 10

ENDENTRY 2

ENTRY 11464 820813

10529003 237
10529003 238
10529003 239
10529003 240
10529003 241
10529003 242
10529003 243
10529003 244
10529003 245
10529003 246
10529003 247
10529003 248
10529003 249
10529003 250
10529003 251
10529003 252
10529003 253
10529003 254
10529003 255
10529003 256
10529003 257
10529003 258
10529003 259
10529003 260
10529003 261
10529003 262
10529003 263
10529003 264
10529003 265
10529003 266
10529003 267
1052900399999
1052999999999
11274000
11274001
11274001
11274001
11274001
11274001
11274001
11274001
11274001
11274001
11274001 10
11274001 11
11274001 12
11274001 13
11274001 14
11274001 15
11274001 16
11274001 17
11274001 18
11274001 19
1127400199999
11274011
11274011
11274011
11274011
11274011
11274011
11274011
11274011
11274011
11274011 10
11274011 11
1127401199999
1127499999999
11464000 1

OCO~NOUIRRWNERE

OCO~NOUIRWNE



SUBENT
Bl B

I NSTI TUTE
REFERENCE

AUTHOR
TI TLE

N- SOURCE
VETHOD
MONI TOR
STATUS
HI STORY

ENDBI B
NOCOMVION
ENDSUBENT
SUBENT

Bl B
REACTI ON
ENDBI B
NOCOMVION
DATA

EN

MVEV

1.233 +01
.299 +01
30 +01
31 +01
.338 +01
35 +01
.359 +01
.373 +01
.373 +01
.384 +01
.401 +01
.428 +01
.428 +01
.474 +01
.499 +01
.499 +01
.499 +01
.506 +01
.544 +01
.566 +01
.599 +01
.599 +01
.621 +01
.632 +01
.668 +01
.698 +01
.698 +01
.704 +01
.712 +01
75 +01
75 +01
1.752 +01
1.824 +01
ENDDATA
ENDSUBENT
ENDENTRY
ENTRY
SUBENT

Bl B

| NSTI TUTE
REFERENCE

RPRRPRRPRRRPRRPRRRPRPRRPRPRRREPRPRRPRREPRRRERERRRRERR

11464001 820
9

( LUSANRD)

(J, NP, 10, 226, 5905)

(R, USNRDL- TR- 269, 5810) TABULATED DATA
( B. D. KERN, W E. THOVPSON, J. M FERGUSON)
CROSS SECTI ONS FOR SOME (N, P) AND (N, ALPHA) REACTI ONS

(D-T) D(T,N) SOURCE
(ACTI V)

(3-LI-6(N, T)2-HE-4,,SIQ

( SCSRS)

(761016T) TRANSLATED FROM SCI SRS
(820813A) CONVERTED TO REACTI ON FORVALI SM

11
0 0
14
11464004 820813
1 1
(14-SI-28(N, P) 13- AL- 28, , SI G
1
0 0
3 33
DATA DATA- ERR
B B
3.77 -01 4.52  -02
3.577 -01 4.3 -02
3.401 -01 4.08 -02
4.480 -01 6.3 - 02
3.896 -01 4.3 - 02
3.816 -01 4.5 - 02
3.888 -01 4.67 -02
3.485 -01 3.5 - 02
3.264 -01 3.3 - 02
4.150 -01 4.6 - 02
4.413 -01 5.3 - 02
3.505 -01 3.9 - 02
3.766 -01 4.7 -02
3.403 -01 3.7 -02
3.062 -01 4.00 -02
3.446 -01 4.50 -02
2.601 -01 3.1 -02
3.010 -01 3.3 -02
2.985 -01 3.3 - 02
3.160 -01 3.5 - 02
2.332 -01 2.8 - 02
2.606 -01 3.1 - 02
2.312 -01 2.5 - 02
2.926 -01 4.1 - 02
2.684 -01 3.2 - 02
2.111 -01 2.5 - 02
2.148 -01 2.6 - 02
2.542 -01 3.6 - 02
2.824 -01 3.6 - 02
2.330 -01 3.5 - 02
1.887 -01 2.6 - 02
2.098 -01 2.4  -02
1.584 -01 2.5 -02
35
41
2
20498 840120
20498001 840120
16 42
(21 TYTUR)

(J, NCL, 8, 249, 7309)

(C, 72BUD, , 134, 7208) ALSO G- 12 AND O 16
(J, NI M 87,291, 7010) W TH DETAI LS ON EXPERI MENTAL
TECHNI QUES.

813
11

11464001
11464001
11464001
11464001
11464001
11464001
11464001
11464001
11464001
11464001 10
11464001 11
11464001 12
11464001 13
11464001 14
11464001 15
1146400199999
11464004 1
11464004 2
11464004 3
11464004 4
11464004 5

6

7

8

9

OCO~NOUIRRWNE

11464004
11464004
11464004
11464004
11464004 10
11464004 11
11464004 12
11464004 13
11464004 14
11464004 15
11464004 16
11464004 17
11464004 18
11464004 19
11464004 20
11464004 21
11464004 22
11464004 23
11464004 24
11464004 25
11464004 26
11464004 27
11464004 28
11464004 29
11464004 30
11464004 31
11464004 32
11464004 33
11464004 34
11464004 35
11464004 36
11464004 37
11464004 38
11464004 39
11464004 40
11464004 41
11464004 42
1146400499999
1146499999999
20498000
20498001
20498001
20498001
20498001
20498001
20498001
20498001

~NOORRWNR PR



AUTHOR (B.M NETTI, A PASQARELLI, G C. BONAZZOLA, T.BRESSANI, 20498001 8
E. CHI AVASSA) 20498001 9

TI TLE - ELASTI C AND | NELASTI C BACKSCATTERI NG OF 14.2 MEV 20498001 10
NEUTRONS FROM Sl - 28. - 20498001 11

FACILITY (CCW ) 14 MEV ELECTRO- STATI C GENERATOR AT | STI TUTO 20498001 12
DI FI SI CA SPERI MENTALE DEL POLI TECNI CO, TURI N. 20498001 13

| NC- SOURCE (D-T ) DEUTERON- TRI TI UM 20498001 14
SAVPLE NATURAL POWDERED SI (92.2 PERC. SI-28, 4.7 PERC. SI-2920498001 15
AND 3.1 PERC. SI-30). 20498001 16

SAMPLE WAS CONTAI NED I N A PARALLELEPI PED, 70 * 70 * 4 20498001 17

CMB, COVPOSED OF AN ALUM NUM FRAME W TH 2 POLYETYLENE 20498001 18

W NDOWS STRENGTHENED BY A THI N ALUM NUM NMESH. 20498001 19

METHOD (TOF ) TIME OF FLIGHT, PATH = 220 CM SEE 20498001 20
NUCL. | NSTR. METH. , 87(1970) 291. 20498001 21

DETECTOR  (SCIN ) NE 213 LI QUID SCI NTI LLATOR, CONTAINED IN A 20498001 22
CYLI NDRI CAL BOX OF 9 CM DIAM AND 10 CM LENGTH, WTH 20498001 23

A XP 1021 PHOTOWULTI PLI ER. 20498001 24

ANALYSIS - THE WHOLE ANGULAR DI STRI BUTI ON FOR ELASTI C SCATT. 20498001 25
WAS FI RST ANALYSED W TH A SPHERI CAL OPTI CAL 20498001 26

POTENTI AL. 20498001 27

- THE ANGULAR DI STRI BUTI ONS BOTH FOR ELASTI C AND 20498001 28

| NELASTI C SCATT. TO 1.77 MEV LEVEL WAS AFTERWARDS 20498001 29

ANALYSED W TH THE COUPLED- CHANNEL METHOD, | N THE 20498001 30

ADI ABATI C APPROXI MATI ON. 20498001 31

MONI TOR ABSOLUTE MEASUREMENT. THE NEUTRON FLUX DI STRIBUTION 20498001 32
ON THE SCATTERER PLANE WAS MEASURED BY SCANNING | TS 20498001 33

SURFACE | N STEPS OF 5 CM W TH A PLASTI C SCI NTI LLATOR 20498001 34

WHOSE EFFI Cl ENCY WAS MEASURED W TH 1 PERCENT ERROR 20498001 35

PART-DET (N ) NEUTRONS. 20498001 36
STATUS DATA FROM TABLE | OF LETT. NUOVO Cl MENTO, 8(1973)249. 20498001 37
H STORY  (731031C) 20498001 38
(760315E) 20498001 39
CORRECTI ON  DOUBLE SCATTERI NG CORRECTI ONS, 12 PERC. FOR ELASTIC 20498001 40
SCATTERI NG AND 17 PERC. FOR | NELASTI C ONE, WERE 20498001 41

CALCULATED W TH MONTE- CARLO METHOD. 20498001 42

ERR-ANALYS ERRORS ARE STATI STI CAL. 20498001 43
ANGULAR RESOLUTION IS +-1.5 DEG FWHM 20498001 44

ENDBI B 42 20498001 45
COVVON 1 3 20498001 46
EN 20498001 47
MEV 20498001 48
1. 4200E+01 20498001 49
ENDCOMVON 3 20498001 50
ENDSUBENT 49 2049800199999
SUBENT 20498002 840120 20498002 1
Bl B 2 3 20498002 2
REACTI ON  (14- S| - 28(N, EL) 14- SI - 28, , DA) 20498002 3
H STORY  (731031C) 20498002 4
(760315E) 20498002 5

ENDBI B 3 20498002 6
NOCOMVON 0 0 20498002 7
DATA 4 8 20498002 8
COS- CM ANG RSL  DATA DATA- ERR 20498002 9
NO- DI M ADEG MB/ SR MB/ SR 20498002 10
- 9. 9945E- 01 7.5000E-01 1.3000E+01 1.0000E+00 20498002 11
-9.9415E- 01 7.5000E-01 1.1000E+01 9. 0000E- 01 20498002 12
-9.9189E- 01 7.5000E-01 1.1000E+01 8. 0000E- 01 20498002 13
-9.6901E- 01 7.5000E-01 1.1100E+01 9. 0000E- 01 20498002 14
-9.4551E- 01 7.5000E- 01 9. 7000E+00 8. 0000E- 01 20498002 15
-9. 0850E- 01 7.5000E- 01 8.4000E+00 8. 0000E- 01 20498002 16
- 8. 7964E- 01 7.5000E- 01 6. 8000E+00 6. 0000E- 01 20498002 17
-8.3771E-01 7.5000E-01 6. 7000E+00 6. 0000E- 01 20498002 18
ENDDATA 10 20498002 19
ENDSUBENT 18 2049800299999
ENDENTRY 2 2049899999999
ENTRY 21984 970922 21984000 1
SUBENT 21984001 970922 21984001 1
Bl B 15 43 21984001 2



I NSTI TUTE
REFERENCE

AUTHOR
TI TLE

FACI LI TY
I NC- SOURCE

SAMPLE

VETHOD
DETECTOR

PART- DET
MONI TOR

CORRECTI ON

ERR- ANALYS
STATUS
HI STORY

ENDBI B
NOCOVIVON
ENDSUBENT
SUBENT
Bl B
REACTI ON
STATUS

HI STORY

ENDBI B
COVMON

EN

MEV

1. 4200E+01
ENDCOMVON
DATA
ANG- CM
ADEG
. 5900E+01
. 1000E+01
. 6400E+01
. 1800E+01
. 7000E+01
. 2000E+01

ONOOPWN

(2JPNTOH) 21984001 3
(C, 85SANTA, 1, 223, 8505) 21984001 4
(W CHI BA, 851001) DATA RECEI VED ON TAPE. 21984001 5
(M BABA, M ONO, N. YABUTA, T. KI KUTI , N. Hl RAKAWA) 21984001 6
- SCATTERI NG OF 14. 1MEV NEUTRONS FROM B- 10, B-11, C, N, O F 21984001 7
AND Sl -. 21984001 8

(DYNAM) DYNAM TRON 21984001 9
(DT ) THE T(D,N) REACTION USING A SOLID TI-T TARGET 21984001 10
90 AND O DEGREES FOR 14.2 AND 18.2 MEV MEASUREMENT 21984001 11

RESPECTI VELY. A SMALL NE213 SCI NTI LLATOR MONI TORED THE21984001 12

SOURCE NEUTRONS FOR FLUX NORMALI SATI ON. 21984001 13

. THE SCATTERI NG SAMPLES WERE CYLI NDERS OF 10-B(4)C (90 21984001 14
PERCENT 10-B), BORON, CARBON, SI(3)N(4), SIQ(2), CF(2)21984001 15

AND SI, 2.5 OR 3.5 CMIN DI AVETER AND 4 CM LONG THE 21984001 16

SAVPLES OTHER THAN CARBON AND CF(2) WERE INCASED IN 21984001 17

THI N- WALLED ALUM NUM CANS. 21984001 18

(TOF ) TIME OF FLI GHT TECHNI QUES. 21984001 19
(SCIN ) A WELL SHI ELDED NE213 LI QUI D SCI NTI LLATOR OF 21984001 20
5 | NCH DI AVETER AND 2 | NCH THI CK, | NCORPORATI NG TWO 21984001 21

SEPARATE NEUTRON- GAMVA DI SCRI M NATORS WTH 0.3 AND 21984001 22

2 MEV BAI'S RESPECTI VELY. THE EFFI Cl ENCY WAS DETERM NED21984001 23

TO +- 4 PERCENT BY COVBI NI NG THE CALCULATI ON AND THE 21984001 24

MEASUREMENT OF FI SSI ON SPECTRUM FROM CF-252 AND OF 21984001 25

N-P SCATTERI NG 21984001 26

(N ) NEUTRONS 21984001 27
(1-H1(N, EL)1-H1,,SI G NO VALUES G VEN | N CONFERENCE 21984001 28
PAPER. 21984001 29

. FOR SAVPLE- OUT BACKGROUND, SANPLE- S| ZE EFFECT ( MONTE- 21984001 30
CARLO SI MULATI ON TAKI NG THE FI NI TE TARGET- SAMPLE 21984001 31

GEOVETRY | NTO ACCOUNT), AND FOR BACKGROUND DUE TO 21984001 32

PARASI TI C D- D NEUTRONS. 21984001 33

(DATA- ERR)  STANDARD DEVI ATl ON 21984001 34
. DATA TAKEN FROM PRI VATE COVMUNI CATI ON. 21984001 35
(860128C) 21984001 36
(860210E) 21984001 37
(880802A) SUBENTRI ES 32-41 DELETED 21984001 38
(880810E) 21984001 39
(910103A) S.W MAI N REFERENCE | MPROVED. 14 MEV DATA FOR21984001 40
C-12 AND O 16 DELETED. 21984001 41

(910103E) 21984001 42
(970922A) * * CORRECTED BY S. MAEV 21984001 43
PART OF SUPERSEDED DATA FOR C-12 AND O 16 21984001 44

HAVE BEEN RESTORED * * 21984001 45

43 21984001 46

0 0 21984001 47

46 2198400199999

21984119 970922 21984119 1

3 5 21984119 2

(14- Sl - 28(N, EL) 14- SI - 28, , DA) 21984119 3
. DATA TAKEN FROM PRI VATE COVMUNI CATI ON. 21984119 4
(860128C) 21984119 5
(860210E) 21984119 6
(970922U) CHECKED 21984119 7
5 21984119 8

1 3 21984119 9

21984119 10

21984119 11

21984119 12

3 21984119 13

3 10 21984119 14

DATA-CM  DATA- ERR 21984119 15
B/ SR B/ SR 21984119 16
2. 4720E- 01 3. 9800E- 02 21984119 17

1. 1800E- 01 1. 3500E- 02 21984119 18

1. 8700E- 02 2. 1000E- 03 21984119 19

3. 9300E- 02 3. 6000E- 03 21984119 20

2. 1000E- 02 4. 1000E- 03 21984119 21

1. 3100E- 02 2. 0000E- 03 21984119 22



1. 0700E+02 1. 0500E-02
1. 2180E+02 9. 5700E- 03
1. 3640E+02 6. 7700E- 03

1. 5100E+02 5. 3100E- 03 6. 0000E- 04
ENDDATA 12
ENDSUBENT 26
ENDENTRY 2
ENTRY 31097 851217
SUBENT 31097001 851217
BI B 5 5
I NSTI TUTE (31 SLI SL)
REFERENCE (J, NI M 21, 197, 63)
AUTHOR (M BI RK, G. GOLDRI NG, P. HI LLMAN)
TI TLE FAST NEUTRON SPECTROSCOPY W TH SOLI D STATE DETECTORS
H STORY  (771115T) CONVERTED FROM EXFOR 70097
ENDBI B 5
NOCOMVON 0 0
ENDSUBENT 8
SUBENT 31097003 851217
BI B 3 3

REACTION  (14-SI-28(N, P)13-AL-28,,SI G
SOLI D STATE DETECTOR

DETECTOR  ( SOLST)

STATUS ( SCSRS)
ENDBI B 3
NOCOMVON 0
DATA 2
EN DATA

MEV B

5. 3500E+00 1. 5000E- 02
5. 5500E+00 6. 0000E- 02
5. 7000E+00 1. 0900E- 01
5. 7500E+00 8. 5000E- 02
5. 8500E+00 5. 5000E- 02
6. 0000E+00 1. 2000E- 01
6. 1500E+00 1. 2000E- 01
6. 4000E+00 1. 5000E- 01
ENDDATA 10
ENDSUBENT 18
ENDENTRY 2

ENDREQUEST 6

1. 7000E- 03
1. 0300E- 03
7. 6000E- 04

21984119 23
21984119 24
21984119 25
21984119 26
21984119 27
2198411999999
2198499999999
31097000
31097001
31097001
31097001
31097001
31097001
31097001
31097001
31097001
31097001
310970019999
31097003
31097003
31097003
31097003
31097003
31097003
31097003
31097003
31097003
31097003 10
31097003 11
31097003 12
31097003 13
31097003 14
31097003 15
31097003 16
31097003 17
31097003 18
31097003 19
3109700399999
3109799999999
7999999999999

OCONOUIRARWNRFRPOOO~NOUIRARWNEREPRE
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14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
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1781100.
1800700.
1804600.
1808500.
1812500.
1816400.
1820300.
1824200.
1828100.
1832000.
1836000.
1839900.
1843800.
1847700.
1851600.
1855500.
1859500.
1863400.
1867300.
1871200.
1875100.
1879000.
1883000.
1886900.
1890800.
1894700.
1898600.
1902500.
1906500.
1910400.
1914300.
1918200.
1922100.
1926000.
1930000.
1933900.
1937800.
1941700.
1945600.
1949500.
1953500.
1957400.

Example computation format data

. 4000- 3
. 011700
. 022000
. 014000

8000-3

. 031700
. 024900
. 037600
. 031500
. 060500
. 074800
. 102100
. 148400
. 219300
. 384800
. 455700
. 436900
. 397300
. 287900
. 218800
. 190600
. 168700
. 149100
. 151100
. 099100
. 103500
. 078300
. 092700
. 155600
. 203300
. 259500
. 329800
. 366600
. 331400
. 309700
. 279300
. 242000
. 200300
. 200500
. 158800
. 210000
. 203700

[efoJoNoNolololooNolololoNoNololoJloNoNolololoNoNoloJoJoNoololoJoNoNololoNooNo N o N =)

. 010900
. 011500
. 011800
. 011600
. 011500
. 012300
. 012100
. 012600
. 012500
. 013300
. 013800
. 014600
. 015800
. 017500
. 020800
. 022200
. 022000
. 021500
. 019500
. 018200
. 017800
. 017400
. 017000
. 017200
. 016000
. 016200
. 015700
. 016200
. 017900
. 019200
. 020600
. 022200
. 023100
. 022500
. 022200
. 021600
. 020900
. 020000
. 020100
. 019200
. 020600
. 020500

T
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G PEREY,
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,

B P R R A

(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)

10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
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14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
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1961300.
1965200.
1969100.
1973000.
1974000.
1979900.
1985700.
1991600.
1997500.
2003400.
2009200.
2015100.
2021000.
2026800.
2032700.
2038600.
2044500.
2050300.
2056200.
2062100.
2067900.
2073800.
2079700.
2085500.
2091400

2097300.
2103100.
2109000.
2114900.
2120700.
2126600.
2132500.
2138300.
2144200.
2150100.
2155900.
2161800.
2167700.
2173500.
2179400.
2185300.
2191100.
2197000.
2202900.
2208700.

[cololooolojoololololololololololololololololololololololoolololololololololo ol oo N

. 193300
. 183100
. 188700
. 192600
. 175100
. 142000
. 123400
. 105600
. 091700
. 117000
. 096100
. 106800
. 077800
. 083500
. 096300
. 137500
. 138400
. 173900
. 247500
. 341000
. 329800
. 293100
. 317000
. 403300
. 408000
. 377900
. 232900
. 168700
. 215800
. 348200
. 266800
. 158800
. 104200
. 103300
. 110900
. 116900
. 124000
. 151200
. 167200
. 207800
. 234900
. 193400
. 216600
. 212800
. 214500

[eeololooolojoololololololololololololololololololololololoolololololololololo o oo N

. 020400
. 020200
. 020500
. 020700
. 016500
. 015800
. 015500
. 015100
. 014800
. 015400
. 014900
. 015200
. 014500
. 014700
. 015000
. 016000
. 016000
. 016800
. 018300
. 020100
. 019900
. 019200
. 019600
. 021100
. 021200
. 020700
. 018000
. 016800
. 017700
. 020100
. 018600
. 016500
. 015300
. 015200
. 015400
. 015500
. 015600
. 016200
. 016500
. 017300
. 017800
. 017100
. 017500
. 017400
. 017500
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. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,
. G PEREY,

R I I U

. AL.
. AL.

. AL.
. AL.

. AL.
. AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

AL.
AL.

(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)
(71)

10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
10529
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2214600.
2220500.
2226300.
2232200.
2238100.
2243900.
2249800.
2255600.
2261500.
2267400.
2273200.
2279100.
2285000.
2290800.
2296700.
2302500.
2308400.
2314300.
2320100.
2326000.
2331800.
2337700.
2343600.
2349400.
2355300.
2361100.
2367000.
2372900.
2378700.
2384600.
2390400.
2396300.
2402200.
2408000.
2413900.
2419700.
2425600.
2431500.
2437300.
2443200.
2449000.
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2460700.
2463700.
2471500.
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. 357800
. 517300
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. 415600
. 243200
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. 204300
. 280200
. 354800
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. 251500
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. 224400
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[eeololooolojoololololololololololololololololololololololoolololololololololo o oo N

. 018300
. 020100
. 022600
. 022700
. 021200
. 018300
. 017500
. 017700
. 019200
. 020500
. 023600
. 025700
. 026500
. 024200
. 021700
. 019400
. 018600
. 018100
. 018100
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. 022100
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. 024400
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2479300.
2487100.
2494900.
2502700.
2510500.
2518300.
2526100.
2533900.
2541700

2549500.
2557400.
2565200.
2573000.
2580800.
2588600.
2596400.
2604200.
2612000.
2619800.
2627600.
2635400.
2643200

2651000.
2658800.
2666600.
2674400.
2682200.
2690000.
2697800.
2705600.
2713400

2721200

2729000.
2736800.
2744600.
2752400.
2760200.
2768000.
2775800.
2783600.
2791400

2799200.
2807000.
2814800.
2822600.
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. 369600
. 471100
. 489100
. 497100
. 410900
. 272900
. 238200
. 207300
. 239100
. 260600
. 268700
. 279300
. 282500
. 253100
. 252000
. 266400
. 279900
. 228100
. 166500
. 210100
. 171000
. 214900
. 216400
. 286200
. 262800
. 218100
. 278200
. 264600
. 331500
. 283400
. 283000
. 254200
. 280500
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. 283200
. 266700
. 298800
. 335800
. 376300
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. 409400
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. 019400
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. 021100
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. 021900
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. 022800
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. 024600
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2830400.
2838200.
2846000.
2853700.
2861500.
2869300.
2877100.
2884900.
2892700.
2900500.
2908300.
2916100.
2923900.
2931700.
2939500.
2947300.
2952100.
2961900.
2971600.
2981300.
2991100.
3000800.
3010600.
3020300.
3030000.
3039800.
3049500.
3059200.
3069000.
3078700.
3088400.
3098200.
3107900.
3117600.
3127400.
3137100.
3146800.
3156500.
3166300.
3176000.
3185700.
3195500.
3205200.
3214900.
3224600.
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. 523700
. 639400
. 843900
. 824300
. 951800
. 896200
. 752000
. 538100
. 359100
. 335900
. 242000
. 331700
. 308400
. 411800
. 494900
. 381700
. 274200
. 220000
. 199100
. 189200
. 254200
. 283400
. 324900
. 350400
. 286500
. 349700
. 433600
. 548400
. 545600
. 416400
. 367300
. 539100
. 751500
. 762300
. 683900
. 634800
. 675100
. 581900
. 433800
. 483900
. 394300
. 442800
. 417000
. 486300
. 685300
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. 026300
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. 025700
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. 027300
. 027800
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. 028700
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. 033100
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. 032300
. 031600
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. 029100
. 030000
. 028800
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. 031100
. 034300
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3234400.
3244100.
3253800.
3263500.
3273300.
3283000.
3292700.
3302400.
3312200.
3321900.
3331600.
3341300.
3351100.
3360800.
3370500.
3380200.
3389900.
3399700.
3409400.
3419100.
3428800.
3438500.
3448200.
3458000.
3467700.
3477400.
3487100.
3496800.
3506500.
3516300.
3526000.
5350000.
5550000.
5700000.
5750000.
5850000.
6000000.
6150000.
6400000

1.

2330+7

1.2990+7

PR R e

. 3000+7
. 3100+7
. 3380+7
. 3500+7
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. 882000
. 866300
. 771200
. 615900
. 567200
. 627900
. 640400
. 602600
. 543400
. 486500
. 521600
. 557000
. 569600
. 577100
. 542500
. 558800
. 472500
. 495800
. 449800
. 526800
. 561800
. 473500
. 363800
. 284300
. 303400
. 281300
. 234100
. 219300
. 260200
. 407600
. 433700
. 015000
. 060000
. 109000
. 085000
. 055000
. 120000
. 120000
. 150000
. 377000
. 357700
. 340100
. 448000
. 389600
. 381600
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. 037200
. 037400
. 036400
. 034500
. 034100
. 035200
. 035600
. 035300
. 034700
. 034100
. 034900
. 035700
. 036000
. 036300
. 036000
. 036500
. 035300
. 035800
. 035300
. 036700
. 037400
. 036100
. 034300
. 032900
. 033200
. 032900
. 032100
. 031900
. 032900
. 035700
. 036300

. 045200
. 043000
. 040800
. 063000
. 043000
. 045000
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. 3590+7
. 3730+7
. 3730+7
. 3840+7
. 4010+7
. 4280+7
. 4280+7
.4740+7
. 4990+7
. 4990+7
. 4990+7
. 5060+7
. 5440+7
. 5660+7
. 5990+7
. 5990+7
. 6210+7
. 6320+7
. 6680+7
. 6980+7
. 6980+7
. 7040+7
. 7120+7
. 7500+7
. 7500+7
. 7520+7
. 8240+7
. 4500+7
. 4200+7
. 4200+7
. 4200+7
. 4200+7
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. 388800
. 348500
. 326400
. 415000
. 441300
. 350500
. 376600
. 340300
. 306200
. 344600
. 260100
. 301000
. 298500
. 316000
. 233200
. 260600
. 231200
. 292600
. 268400
. 211100
. 214800
. 254200
. 282400
. 233000
. 188700
. 209800
. 158400
. 220000
. 247200
. 118000
. 018700
. 039300
. 021000
. 013100
. 010500
. 5700-3
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1 14028 4 2 C 1.4200+7 6. 7000-3 6. 0000-4-0.837710 7.1484-3 B. M NETTI, ET. AL. (73) 20498 2






PLOTS of the Data using program PLOTC4

(see document IAEA-NDS-79)



2o
ERLIR TR

AR 0ozg'e TT84A°T

afma)y A8IamyH

ELULIel

{1

IV CLE ' AHEAL 94
SouaIeTa]

£ PoH SEFT AdWH

SOl joay S80I
STy (S

QE-1-FT




I

H
SyTod

AW Q09 FT O0SCFT (B

ASW ODOF 8 OOoSE S [0
adrey A8.IuTyH

{es) "IV 13 Tvd 3 3 [E

{E@) TV 1A ¥4I K [0
SouaIzIa]

FIIBH-TIT W

Qo

OoE

o2 a1 a1 AT BT 47

AR
¥T ET 8T 1T OI

a

1 m

£ ol SEFT JONH

SUOLGoaE SS0I)
{d*u}



SUWIE0D
oo 20-F0-9'0-8'0-01-

o'T 8'0

80 ¥'0 20

Tt BEES 0 oRLE O [
U Tog admay suTas)

ue[ peIal)s /SO

(o) TV 13 ¥EYE K [T
Sullodo Toy

Tornq LIyl Ie[NAUY a3 Q0 Tl
ary=eq
£ beH SEFT MM ga-18-FI1



‘g =Jd3aq

ASKH 24
81 ST PI €1 21 1T DT @ B L ¢ &€ ¥ £ 2 1 D
8L AN OOB'ST 00090 L | __
sjuted afuey A¥isuy m I
:lﬁ:
it
7
g |
of |
O1-
fos] g
o
=z vt
2
% N
i e *
g o it
a Gt H
g at
of |
ml
3
!
9 ® y
ol | ]
hl.l
(Q8) IV 13 vaveE K | ]
SGEQE '.u- L L 1 L 1 1 L 1 L 1 L ‘]

IBIFUSISIITO 21qnoed ASH 002" F1
Uoljonpoid NOYLNAN
£ PON SS¥1 JAANH g2-15-%1



