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PROGRAM PLOTCA4

(Version 2001-3)

Plot evaluated data from the ENDF/B format and/or
Experimenta datawhichisin acomputational format

[ntroduction

Enclosed is the documentation for program PLOTC4. The program is designed to plot
evaluated data from the ENDF formatted files and/or experimental data, which are in
computation format.

The enclosed documentation includes,

1) A listing of the comment cards from the beginning of the program.

2) A listing of the software characters used by the program.

3) A listing of the three trandlation dictionaries used by the program.

4) A listing of an example output report.

5) A listing of example datain the computation format.

6) Plotsof the data

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 trandlation 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 translation dictionaries for the latest documentation.

Version 2001-3

The comments can be extracted using system search routines by copying to “plotc4.man” all
records beginning with “C-*. For example:

uUnix: grep CM plotc4.f >pl ot c4. man
VMS search plotc4.f C M [out=plotcd. man
Dos find CM plotc4d.for >plotcd. man

Compared to earlier versions of this code (87-1 and earlier) this version 2001-3 has the
capability to plot differential and double differential data from ENDF files. The graphics
interface is compatible with the Pre-Pro-2000 series of codes and is not described separately. It
includes plotter independent characters.



Program PLOTC4

Comment cards

USERS' GU DE FOR PROGRAM PLOTC4

PURPGCSE

The function of the PLOTC4 programis to plot and conpare
experinental data, which are in a conputation format with
eval uated data in ENDF fornat.

Thi s program has been designed to use the conputation fornmat
and conventions which are used by program X4TOC4 to translate
experinmental ly nmeasured data fromthe EXFOR to a conputation
format.

The eval uated data in ENDF format need some pre-processing to
reduce the conplexity of format representations, which are
allowed in the general ENDF format. The codes of the Pre-Pro
sequence are used for this purpose. It is reconmended that
the followi ng are executed:

LINEAR to convert all cross sections to linearly interpolable

form

RECENT to reconstruct the resonances fromresonance paraneters.

SI GVAl to Doppl er broaden the cross sections to room
tenperature (optional but recommended when conparing
to experinental data since neasurenents are usually
done at roomtenperature).

ACTI VATE to generate cross sections for excitation into discrete

excited state (file MF10) fromthe data in files M3
and MF9.

LEGEND to convert angular distributions in arbitrary ENDF
representation into tabul ar ENDF representation

SIXTAB to convert doubel differential data in arbitrary ENDF
representation into tabular (law 7) ENDF representation

GRAPHI CS | NTERFACE
This program uses a sinple CALCOWP |ike graphics interface which
requires only 3 subroutines...PLOTS, PLOT and PEN (described in
detail below). Al characters and synbols are drawn using tables
of pen strokes (supplied with this program. Using this nethod

the program should be sinple to interface to virtually any plotter

or graphics term nal and the appearance and | ayout of the plots
shoul d be i ndependent of which plotter is used.

WHAT CAN BE PLOTTED

At the present time the followi ng types of data can be plotted:

(1) M = 3 - Cross sections. ENDF and EXFOR data can be
conmpared (only M- = 3 ENDF data can be conpared).

(2) MF = 4 - Angular distributions. ENDF and EXFOR data can be
conpar ed.

(3) M = 5 - Energy distributions. ENDF and EXFOR data can be
conpar ed.

(4) MF = 6 - Double differential cross sections. ENDF and EXFOR

data can be conpared



(5) MF = 154 - Legendre coefficients (only EXFOR).
(6) MF = 203 - Cross section ratios (only EXFOR).
(7) MF = 402 - Resonance paraneters (only EXFOR).
(8) MF =801 - Fission yield data (only EXFOR).

Al'l other data will be skipped.
VWHAT DATA W LL BE PLOTTED

Based on input options the user may specify whether the program
shoul d pl ot only EXFOR data or EXFOR and ENDF data. In addition
the user may specify up to 100 ZA/ MF/ MI' ranges to sel ect data.

HOW MUCH DATA CAN BE PLOTTED

ENDF DATA

Each section of ENDF cross sections (MF =3, any MI) may contain
any nunber of data points. If a section contains MXPNT or fewer
points all of the data will be in core. If the section contains
nmore than MXPNT points the data will be witten to a scratch file
and read as needed.

Parameter MXPNT is currently set at 90000.

EXFOR DATA
Based on input paraneters the user may control how nmuch EXFOR data
wi || appear on each plot. This program allows the user to specify

that up to MXPGP data points may appear on each plot. If there are
nmore physically conparable points (e.g., same ZA, Mr, MI) than
specified by the user the programw ||l create a series of plots
each contai ning not nore than the maxi num nunber of points per

pl ot specified by the user.

Parameter MXPGP is currently set at 10000.

WHAT COVPUTERS W LL THE PROGRAM RUN ON

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

The program uses a sinple Cal conp-like graphics interface
(described bel ow) and allows the user specify the physical size
of the plotter being used, by input paraneters. Using these
conventions this programcan be easily interfaced to virtually
any plotter.

For special considerations see the sections bel ow on
(1) Conputer dependent coding.
(2) Plotter/graphics terninal interface.

COVPUTATI ON FORNMAT

The conputation format uses a classification systemand units
whi ch 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 Description

1- 5 Projectile ZA (e.g. neutron =1, proton =1001)



6- 11 Target ZA (e.g. 26-Fe-56 = 26056)
12 Target netastable state (e.g. 26-FE-56m =M
13- 15 M- (ENDF conventions, plus additions).
16- 19 MI' (ENDF conventions, plus additions).
20 Product netastable state (e.g. 26-FE-56M = M
21 EXFOR st at us
22 Center-of -mass flag (C=center-of-nmass, blank=lab)
23- 94 8 data fields (each in E9.3 format). defined bel ow
95- 97 Identification of data fields 7 and 8
(e.g., LVL=level, H.=half-life, etc.)
98-122 Ref erence (first author and year)
123-127 EXFCR accessi on nunber
128-130 EXFCR sub-accessi on nunber
131 Mul ti-di nension table flag

DEFI NI TI ON OF 8 COVPUTATI ON FORMAT DATA FI ELDS
In order to plot data this program assunes that the follow ng
conventions have been used for data in the conputation format.

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 WNPEF

The physical significance of the first 6 data fields is defined by
the M- (data type). The physical significance of fields 7 and 8
are defined by colums 95 through 97 (e.g. LVL = level energy and
its uncertainty).

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,

Cross section ratios - Field 5 = MI of denoni nat or

(MF = 203) Field 6 = ZA of denom nat or

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.

BLANK VS. ZERO DATA FI ELDS

The 8 data fields on each conputation format |ine are read as
characters and internally converted to floating point nunbers
(see, subroutine FLOAT9). By testing before converting this
program can determ ne whether any given field is blank (no data
gi ven) as opposed to zero. It is often inportant to nmake this
distinction, particularly for fields 7 and 8, e.g. the difference
between 0.0 indicating ground state as opposed to no data given
The EXFOR to conputation format conversion program X4TOC4 al so
makes this distinction and | eaves undefined fields blank (not
zero). Therefore, any data converted to the conputation fornmat
format using program X4TOC4 will follow the correct conventions.

However, if the user of this programdirectly codes data in the
conputation format it is inportant to maintain this convention
Remenber - - - any undefined fields should be Ieft blank and not set
to zero.



COVPUTATI ON FORMAT UNI TS
In order to plot data this program assunes that the follow ng
units have been used for data in the conputation format.

eV = energy

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

kel vin = tenperature

For exanple double differential data (M=6) will be in,
bar ns/ eV/ st er adi an

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 nunerator and denoni nator of the ratio should be
defi ned.

The nmetastable state of the target is identified in colum 12 and
the nmetastable 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 having the denom nator ZA and
MIin the form ZA m AND M. m (e.g., 26056.9 and 102.1). Col unms
12 and 20 may contain characters such as M but to maintain the
ei ght output fields in strictly nunmerical formthe denoni nator
ZA.mand MI.mwi Il be in nunerical 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 nt incl ude:

Definition Col umm 12 or 20 Equi val ent Plotted as
ground G 0 -G

mlL 1 1 - ML
ne 2 2 - VR
nB 3 3 - M3
m 4 4 - M4
nb 5 5 - Vb
unknown ? 6 - WP
m M 7 -M
nore than 1 + 8 - Mt
all or total T 9 bl ank
all or total bl ank 9 bl ank

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.

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 umm 21 Definition
U Unnormal i zed (has priority over EXFOR status and is
used to indicate that the data is not in standard
output units. y axis label will say..UNNORMALI ZED..).

A Approved by aut hor
CM Correl at ed
D Dependent

(@] Qut dat ed



P Prelimnary
R Renor mal i zed
S Super ceded

If data has any other EXFOR status (e.g., translated from SCl SRS)
the status field will be bl ank.

CONTROL OF PLOTTI NG
The user has control over how data in the conputation fornmat
is interpreted by this program

Data on each plot is identified by plotting a character equival ent
of target za and netastable state (ZA), data type (MF), reaction
(MI) and residual netastable state. The ZA, MF and MI may be
interpreted in any manner that the user chooses.

This is acconplished by using three dictionaries which contro

the plotting. 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) | NTERPRETATI ON OF SPECI AL ZA
For all target or residual nuclei this programw |l use the
ENDF convention of assum ng ZA = 1000*Z + A For speci al
materi al s which do not easily fit into this schene (e.g.
wat er) the ENDF convention is to define Z =0 and to assign
a nunerical equivalent for each special material. For norma
materials this programw |l use ZA to define the material or
i sotope. For special material (Z=0) this programw |l use this
dictionary to define the material. As distributed this
dictionary contains all of the special materials defined in
the ENDF system The user may code data for any special
material in the conputation format and assign it a speci al
ZA. By adding the definition to this dictionary the user may
obtain plots on which the special material is properly
i dentifi ed.

(2) | NTERPRETATI ON OF MF
This dictionary defines the titles that will appear for each
M- read fromthe conputation format. In addition this
dictionary allows the user to specify different titles for
the sane MF and different MI ranges, e.g.

MF =3, MI = 251 - 253 = paraneters (used for MJ, X, GAMWA)
MF =3, MI = 9000 = neutron induced (used for production)
MF =3, MI = ot her = cross section

If the user does not like the titles normally output by this
programit is merely necessary to nodify this dictionary.

(3) | NTERPRETATI ON OF Mr
This dictionary defines the titles that will appear for each
MI read fromthe conputation format, e.g.

t ot al
producti on

Mr 1

9000

If the user does not like the titles normally output by this
programit is merely necessary to nodify this dictionary.

Used in conbination with the translation of the ZA, MF and MI serve
to identify the data being plotted. By using the dictionaries
descri bed above the user has conmplete control over how ZA, M and
MI are interpreted and as such may select any formto identify

dat a.



PROGRAM OPERATI ON

EXFOR DATA | NDEX TABLE

The entire conputation format file will first be read and conpared
to the requested ZA/ MF/ MI' ranges specified by the user. If no
conparable data is found the programw |l term nate execution. |f
conmparable data is found the programwill create an index table
specifying (1) ZA, (2) M-, (3) MI, (4) starting record numnber,

(5) ending record nunber, (6) nunber of data points with this ZA
MF and MI. During execution this index table will be used to,

(1) select the next ZA, M, MI to be plotted if only plotting
EXFOR data, or (2) to determine whether or not there is conparable
EXFOR data (w thout again searching the EXFOR data file) when
conmpari ng EXFOR and ENDF data. Once it has been decided to plot
EXFOR data which has a given ZA, MF and MI the starting record
index is used to quickly position to the first record to read and
the ending record index is used to define when to stop reading
(instead of reading the entire conputation format data file).

ONLY PLOTTI NG EXFOR DATA

The programw || use the index table to define the ZA, MF and MIr
of the next set of data to plot. Based on user input the program
will then plot either one reference (reference = author, year,
EXFOR accessi on and sub-accessi on nunber) per plot or al

conmpar abl e references on the sanme plot. The cycle of reading data
and producing plots will be continued until all data defined in
the index table have been plotted.

COVPARI NG ENDF/ B AND EXFOR DATA
In the conparison node the programw |l only plot data if there
i s conparable data (same ZA, M-, MI) on both the ENDF fornmatted
and conputation formatted files.

Based on the plotting requests (see below) the programw |l first
search the ENDF data file to find an acceptable section of cross
sections (MF=3,4,5,6). The programw |l then use the EXFOR i ndex
to determine if there is conparable EXFOR data (sane ZA, M-, MI).
If there is no conparable data the programw Il ignore the current
section of ENDF data and search for the next requested section

of ENDF data. The cycle of reading ENDF data and conparing to

the EXFOR index table will be continued until conparabl e ENDF

and EXFOR data are found. Only after the EXFOR i ndex table shows
that the conputation format file contains conparable data will

the file be read. As described above while readi ng EXFOR data the
programw || use the starting and endi ng record nunber to quickly
position to the data to read and to stop readi ng when all required
data has been read.

Experinmental |y measured differential cross sections are sel dom
nmeasured for a particular reaction as defined in ENDF. Usually
they are "particle production cross sections", therefore
summati on over several ENDF reactions is necessary. Differential
data in an ENDF file are nmarked avail able for conparison if file
MF4, 5 or 6 are found, but no action is taken until the
differential data are also found in the EXFOR file. At this
point the enitted particle, the incident particle energy, the
out goi ng particle energy and/or angle are known. At this point
the differential data retrieval routine is activated, extracting
the normalised distributions, nmultiplying by the appropriate
cross sections fromfile MF3 and sunming contributions from al
reactions that produce that outgoing particle.

To sinplify coding a restriction on the formats of the
differential data exists. The retrieval routine only accepts
tabul ar representation. ENDF files in other format representations
can be converted using codes LEGEND for the angular distributions
and SI XTAB for the double differential data.



At present the assenbly of the differential data is limted to
the neutron production reactions.

ONE REFERENCE PER PLOT

When plotting one reference per plot the programw Il use the
EXFOR i ndex table to determ ne where to start reading. After one
data point has been read the programw |l continue to read data

points until (1) a point is found with a different ZA, M-, M or
reference, (2) the index table last record number indicates that
the | ast point has been read, or (3) the maxi num nunber of points
per plot have been read.

WARNI NG. . . When plotting one reference per plot in order to produce
a plot the programnust find at |east the m ni rum nunber of points
required (see, input description below) on suceessive records.
therefore the conputation format should be sorted to insure that
all data with the same ZA, MF, MI, reference appear on successive
records.

ALL COVPARABLE EXFOR DATA ON SAME PLOT

When plotting all conparable data on the same plot the program
will use the EXFOR i ndex table to define where to start reading
The programw Il continue to read data until (1) the index table

| ast record nunber indicates that the |ast point has been read, or
(2) the maxi mum nunber of points per plot have been read.

In this node the EXFOR data need not be sorted by ZA, M, MI
reference since the EXFOR i ndex table will define where al
conparabl e data are | ocated on the conputation format data file.
However, to mininize the time required to search the conputation
format file the user should sort the data by ZA, M, MI

OPTI M ZI NG PROGRAM OPERATI ON

Program operati on can be optinized by nininzing the size of the
ENDF and conputation formatted files. If you wish to conpare

a linmted nunber of reactions it is suggested that you first
prepare ENDF and conputation formatted data files that only

contain the data which will be plotted, i.e., never use this
programto try to conpare two enornous files of ENDF and EXFOR
data unless you are willing to spend a correspendi ngly enornous

anount of conputer tinme. In addition the EXFOR data file
shoul d be sorted by ZA, Mr, MI, reference.

SCALI NG OF PLOTS

ENDF/ B AND/ OR EXFOR

If only plotting EXFOR data this programwill scale the X and Y
range of each plot to include only EXFOR data. If plotting EXFOR
and ENDF data the user may specify by input (input described
below) to scale plots to include all ENDF and EXFOR data or

only all ENDF data or only all EXFOR data. Although this option
may be used for special purposes to obtain special scaling it is
recomended that the user always scale plots to include all ENDF
and EXFOR dat a.

ENERGY RANGE
Regardl ess of the energy range specified by plotting requests
(see description of requests below) this programw |l never extend

the energy range of plots beyond where there are data. For exanple
to plot (n,2n) over the entire energy range where there are data
the user can specify 0.0 to 100 MeV. This programwi |l produce
plots fromthreshold up to the highest energy bel ow 100 MeV where
data are given.

COSI NE RANGE
For angul ar (MF=4) and double differential (M-=6) distributions
where the X variable is cosine, plots will always be produced over



the cosine range -1.0 to 1.0.

| NPUT LOG CAL FILE UNI'TS

Note that input instructions for PLOTC4 are on unit 4, rather than
the usual Fortran unit 5. This is so for historic reasons to all ow
the programto be used on an | BMPC where unit 5 was reserved for
keyboard interaction

Uni t Description

4 | nput options (BCD - 80 col ums/record)
10 Conmputation formatted data (BCD - 131 col ums/record)
11 ENDF fornmatted data (BCD - 80 col ums/record)
12 Speci al ZA definitions (BCD - 80 col ums/record)
14 M- definitions (BCD - 80 col ums/record)
15 Ml definitions (BCD - 80 col ums/record)
17 Sof tware characters (BCD - 80 col ums/record)

QUTPUT UNI TS

6 Qut put report (BCD - 120 col unms/record)
SCRATCH UNI TS

UNIT DESCRI PTI ON

18 ENDF data pagi ng unit (Binary - 6000 words/record)
| NPUT CARDS

The user nust input at |least one card to specify plotting options.
In the sinplest case this first card can be conpletely blank (see
Exanpl e input No. 1 below). To select data by ZA/ MF/ MI/ I nci dent
energy range the user may input up to 100 additional cards.

Card Colums Format Description

1 1- 5 15 Conmpare EXFOR data to ENDF
0 = No
1 = Yes
2 = Yes (identify ENDF points by plotting

a small dianmond round each point).
NOTE: If conparing data plots will only
be produced if conparable data is found
on both the ENDF and conputation fornmat

files.
6- 10 15 Al'l conparabl e exfor data on sane pl ot
0 = No
<0 = Yes, each reference on a seperate plot
>0 = Yes, the value entered is the maxi num
nunber of references per plot (current
upper limt=48).
11-15 15 Pl ot scaling
0 = ENDF and EXFOR (recomended)
1 = ENDF
2 = EXFOR
(automatically set to 2 if not conparing)
16- 20 15 Plot X error bars (energy, cosine, etc.)
0 = No, 1 = Yes
21-25 15 Plot Y error bars (cross section, etc.)
0 = No, 1 = Yes
26- 30 15 Identify all references by synbo
0 = No, 1 = Yes
(0 = 1f only one reference on plot do not

pl ot box and reference synbol around each



data point...reconmended).

31-35 15 Al'l ow vari abl e E2 on sane pl ot
0 = No, 1 = Yes
(Normally only data with same ZA/ MF/ MI/ E2
will appear on sanme plot. 1 = collect data
from1l reference for same ZA MF/ MI' and
a nunber of values of E2. ldentify data on
pl ot by each val ue of E2).

36-40 15 M ni mrum EXFOR poi nts per pl ot
(I'f there are fewer conparabl e EXFOR points
they will be skipped...default 8, m ninmum
valid entry 2).

41-45 15 Maxi mum nunber of EXFOR points per plot

(M ni rum defined by colums 36-40 up to

MXPGP. . . DEFAULT MXPGP1000).

Currently paraneter MXPGP is set to 10000.

HINT: The linit applies to the total nunber
of points extracted fromthe EXFOR
file. If plots are defined by
explicitly requested ranges (see the
next input line) and all conparable
points are to be displayed on the
same plot, use the default val ue.

46- 50 15 Gid type
= 0 - Tick marks on each axis..recomended.
=1- Full grid.

51-55 15 Pl ot size
=0 - Full size plots.

=1 - Half size (4 sub-plots per plot).
56-70 3A4, A3 ENDF library identification
e.g., ENDF/B-V (only used if conparing).

2-N 1- 7 |7 Lower ZA limt
8-11 | 4 Lower MF limt
12-15 14 Lower MI limt
16- 26 El1.4 Lower incident energy linmt (eV)
27-33 |7 Upper ZA linmt
34- 37 | 4 Upper MF linmt
38-41 | 4 Upper MI limt
42-52 El1.4 Upper incident energy linmt (eV)
53-55 I3 Pl ot scal es (ENDF convention):

2 Linear abscisa and ordinate
3 Logarithm c abscisa and |inear ordinate
4 Linear abscisa and logarithnic ordinate
5 Logarithm c abscisa and ordinate
56- 66 El11.4 Snearing paraneter for elastic and
di screte level inelastic scattering energy
distributions given in terns of a
fractional energy increment at which a
gaussian curve is half maxinmum This is
only used to simnulate resolution broadeni ng
of the distributions, which are ideally
delta-functions (e.g. elastic and discrete
i nel astic scattering reactions when
assenbling total neutron emni ssion
energy distribution).

The request list is termnated by a blank line. The renai nder
of the input file will be ignored.

There may be up to 100 ZA/ MF/ MI/ Energy range requests. |If there
are nore than 100 requests only the first 100 will be used.

Each request independently specifies a range of ZA/ M-/ MI/ Ener gy
to be plotted.

For each set of data, ZA nust be between the | ower and upper ZA
limt, MF nust be between the |lower and upper MF limt, M nust
be between the |ower and upper nt linit and the incident energy
must be between the | ower and upper energy linmit.

e.g., Z=1 to 90000, MF=3 to 3, MI=1 TO 1, E=0.0 to 2.0E+7 eV



will select all ZA between 1 to 90000 which have MF=3 and MI=1
and data points with incident energy between 0 and 20 MeV.
If there are no request cards all data will be plotted.

EXAMPLE | NPUT NO. 1
Tblbibi.éiiltkﬁbh.data wi t hout conparison to ENDF and wi t hout
error bars the user need only enter a single blank card, or,

0 0 0 0 0 0 0 0 0 0 0

EXAMPLE | NPUT NO. 2

bibi.éiiltkﬁbhldéié 1 reference per plot with X and Y error bars.
Do not plot data unless there are 8 or nore points. Plot a ful
grid. Input the following 1 card,

0 0 0 1 1 0 1 8 0 1 0

NOTE: This is a good set of input paraneters to use in order to
produce all possible plots of all EXFOR data translated froma
given EXFOR tape. It is recommended to specify 8 as the m ni mum
nunber of points per plot in order to avoid obtaining a | arge
nunber of plots each containing only 1 or 2 data points.

EXAMPLE | NPUT NO. 3

Pl ot Co-59 (n,2n) ENDF cross sections and all conparable

EXFOR data on the same plot with cross section error bars, one
plot fromO0.0 eV (scaled to threshold) to 20.0 MeV and a second
plot from12.0 to 15.0 MeV. Do not plot data unless there are at

| east 8 experinmental data points. Only tick marks on axis. ENDL84
is the identification for the ENDF library. Input the follow ng

3 cards.

1 1 0 0 1 0 0 8 0 0 0 ENDL84
27059 3 16 0.00000+ 0 27059 3 16 2.00000+ 7
27059 3 16 1.20000+ 7 27059 3 16 1.50000+ 7

REPORTI NG ERRORS

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 information
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 conputation format data you using

(6) A copy of the output report fromthe program

Al so send copi es of any plots which you have obtai ned as out put
fromthis program if possible and/or applicable.

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



of your problem

RETRI EVAL OF DI FFERENTI AL AND DOUBLE DI FFERENTI AL DATA

Retrieval of differential and double differential data is done
t hrough the DXSEND package, which is provided as a separate
module. It is called by:

CALL DXSEND( LEF, ZAO, ZAP, MTO, KEA, EI N, PAR, EPS, ENR, DXS
1 , RWO, NEN, MEN, MRW LTT)

The DXSEND nodul e reads an ENDF file and extract cross sections
(KEA=0), differential cross section (angular distributions KEA=1
or energy spectra KEA=2, paraneter PAR < -2) and double
differential cross sections (correlated energy/angle distributions
with the sanme conventions for KEA Paraneter PAR is the requested
out goi ng particle energy when the correl ated angul ar distribution
are requested. Sinilarly, PARis the cosine of the scattering
angl e when the spectrumat a particular scattering angle is
requested. Differential cross sections are output in the Lab
co-ordi nate system

If a special MI nunber is requested (for exanple, MI=5 for
particle enission where particle is defined by its ZA designation
in ZAP), the retrieval is done recursively for all neutron em ssion
reactions and all contributions are sumed.

Formal paraneters are:

LEF - File unit nunmber from which the ENDF file is read.

ZAO - Requested nuclide identification nunmber. If ZA>0 it is
given in terns of Z*1000+A+LI SO/ 10 where Z is the atomc
nurmber, A the mass nunber and LI SO the netastable state
nunber. When ZA<O it inplies the ENDF material MAT numnber.

ZAPO - Qutgoing particle ZA designation (ZAPO=1 for neutrons).

MI0O - Requested reaction MI nunber. Broadly this follows the
ENDF conventi ons.

KEA - Control flag to select retrieval of cross section (KEA=0)
angul ar distributions (KEA=1) of energy spectra (KEA=2).

EIN - Incident particle energy (eV).

PAR - Fixed paraneter when requesting differential data:

KEA=1, PAR is the requested outgoing particle energy.
A value PAR <= -2 inplies integrated distribution
over all angles.

KEA=2, PAR is the requested scattering angle (cosine).
A value PAR <= -2 inplies angle integrated energy
di stribution.

EPS - Resolution broadening paraneter is used for the two-body
scattering reactions like the elastic and discrete inelastic
cross sections where in principle the energy distribution
is a delta function. For such reactions the energy
distribution is displayed as a Gaussi an distribution where
EPS the fractional half-wi dth at half-maxi num Such
representation is convenient for conparison with neasured

dat a.
ENR - Argunent vector of the assenbl ed out put cross section
DXS - Function vector of the assenbl ed out put cross section
RAD - Work array of length MRW
NEN - Nunber of points in the assenbl ed output cross section
vector.

MEN - Avail able size of ENR and DXS arrays.

MRW - Avail able size of the RAMD work array.

IER - Error flag, which is zero on exit if data assenbly is
conpl et ed successfully.

External routines call ed:
DXSEN1, SKI PSC, FI NDMTI, RDTAB1, RDTAB2, RDLI ST, FI NT2D, YTGEQOU, FNGAUS
FYTG2D, UNI GRD, FI TGRD



OVPUTER 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 I 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 program

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

PLOTTER/ GRAPHI CS TERM NAL | NTERFACE

This program uses a sinple Calconp-like interface involving
only 3 subroutines,

PLOTS(BUF, | BUF, | PLOT) - Initialize plotter

BUF - Plotter buffer
IBUF - Size of plotting buffer (5000 words used)
| PLOT - Plotter unit (16)...usually a dumy unit
PLOT( X, Y, | PEN) - Draw or move fromlast location to (XY)
end of current plot or end of plotting.
| PEN - Draw

2
3 - Mve



-1 - End of current plot...advance by XY
999 - End of plotting.

PEN( | PEN) - Sel ect color.
IPEN- Color =1 to N (N = Any positive integer)

In order to interface this programfor use on any plotter which
does not use the above conventions it is nerely necessary for the
the user to wite 3 subroutines with the names PLOTS, PLOT and PEN
with the subroutine argunents descri bed above and to then call the
| ocal equival ent routines.

AVAI LABLE PLOTTER | NTERFACES

This program has avail able plotter interfaces to operate as

fol | ows,

(1) Mainframe - hardcopy plots in black and white.

(2) Mainframe - screen plots in 7 colors on |IBM graphics termn nal

(3) PC - hardcopy plots in 6 colors on a Hew ett-Packard
7475a plotter.

Contact the author to obtain copies of any of the above plotter
i nterfaces.

COLCR PLOTS

To select plotting colors subroutine PEN (descri bed above) is used
to select one of the avail able colors. When running on a mainframe
using an | BM graphics termnal or on a PC using a Hew et t -

Packard plotter the graphics interface (described above) will
produce col or plots.

BLACK AND WHI TE PLOTS

When produci ng bl ack and white hardcopy on a mainfranme the user
shoul d add a dummy subroutine PEN to the end of the programto
ignore attenpts to change color. Add the follow ng subroutine:

SUBROUTI NE PEN( | PEN)
RETURN
END

CHARACTER SET

This program uses conputer and plotter device independent software
characters. This programcones with a file that defines the pen
strokes required to draw all characters on the keyboard (upper

and | ower case characters, nunbers, etc.) plus an alternate set of
all upper and | ower case greek characters and additional special
synbol s.

The software character table contains X and Y and pen positions to
draw each character. If you wish to draw any additional characters
or to nodify the font of the existing characters you need only
nmodi fy this table.

CONTROL CHARACTERS

In the software character table all characters to be plotted wll
have pen position = 2 (draw) or = 3 (nmove). In addition the table
currently contains 4 control characters:

PEN PCSITION = 0

Shift the next printed character by X and Y. 3 control characters
are presently included in the software character table to all ow
shi fting.

Shift up (for superscripts.............. = 0.0, Y=0.5)
Shift down (for subscripts.............. = 0.0, Y=-0.5)

{
}



\ = Shift left 1 character (for backspace...X=-1.0, Y= 0.0)

PEN PCSI TION =-1
Sel ect the next printed character fromthe alternate character
set. At present this control character is,

] = Switch to alternate character set

These 4 control characters are only defined by the value of the
pen position in the software character table (i.e., they are not
hard wired into this program)j. As such by nodifying the software
character table the user has the option of defining any contro
characters to neet specific needs.

These characters may be used in character strings to produce
special effects. For exanple, to plot subscript 5 B, superscript
10 use the string,

}5B{ 1{ 0

To plot B, subscript 5 and superscript 10 with the 5 directly
below the 1 of the 10 use the string,

B} 5\ {1{0

To pl ot upper case greek ganma followed by the words "Total Wdth"
use the string,

]G Total Wdth

NOTE: When these control characters are used they only effect the
next 1 printed character (see, above exanple of plotting super-
script 10 where the shift up control character was used before the
1 and then again before the 0).

If these 4 control characters are not avail able on your conputer
you can nodify the software character table to use any other 4
characters that you do not normally use in character strings (for
details see the software character table).

STANDARD/ ALTERNATE CHARACTER SETS

The software character table contains 2 sets of characters, which
are a standard set (all characters on an | BM keyboard) and an
alternate set (upper and | ower case greek characters and speci al
characters). To draw a character fromthe alternate character set
put a vertical stroke character (]) before a character (see the
above exanple and the software character table for details). This
control character will only effect the next 1 plotted character.

SUB AND SUPER SCRI PTS

To draw subscript preceed a character by }. To draw superscript
preceed a character by { (see the above exanple and the software
character table for details). These control character will only
effect the next 1 plotted character.

BACKSPACI NG

To backspace one character preceed a character by \ (see, the
above exanple and the software character table for details). This
control character will performa true backspace and will effect
all following characters in the same character string.



Software characters

The 87-1 and later versions of this program use a table of plotter independent characters. The
following page list al of the characters used by this program. The first block lists the standard
characters and the second block the alternate characters (see comment cards from the program
for details).

The data on the character symbol file are the public domain Hershey fonts, tabulated by Gian
Carlo Panini and incorporated into the code by Red Cullen. Additional information on Hershey
fonts can be found on “http://sources.isc.org/utils/misc/hershey-font.txt”.




Standard Character Set

=% 2
NTLNL B3P =X
Ao =—mrx—~ 88 0
4 [ cL CT O
NEBD === N
=S Jd 22200 C

LM< ODARMARKRD

ADOQOO - -~V |
Y+ - N0 Am
¥ -t I Z

Alternate Character Set

A

E® Qb bt < 3 MR-

B A *x< 32 0

S Q XQ W

A (B e Gl =N

- ol

M<=2Z0FR0

< @M< g e
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100
101
102
103
104
105
106
200
201
202
203
204
205

GAMVA
NEUTRON
SCATTERER
WATER

HEAVY WATER
C12H10

NACH

C18H14
DOWTHERM A
BENZENE
BEO

BE2C

BEF2

ZRHX

(CHN
(CH2) N

207 U2

301
302
304
310
315
400
401
402
403
404
405
406
410
411
412
413
414
415
416
420
421
422
423
424
425
426
430
431
432
433
434
435
436
440
441
442
443
444
445
446
450
451
452
453
454
455
456

Z| RCALLOY- 1
Z| RCALLOY- 2
STAI NLESS
uo2

uc

U- 233 RSTR
U- 235 RSTR
U- 239 RSTR
PU- 241 RSTR
TH 232 RSTR
U- 238 RSTR
PU- 240 RSTR
U- 233 SSTR
U- 235 SSTR
U- 239 SSTR
PU- 241 SSTR
TH 232 SSTR
U- 238 SSTR
PU- 240 SSTR
U- 233 NSTR
U- 235 NSTR
U- 239 NSTR
PU- 241 NSTR
TH 232 NSTR
U- 238 NSTR
PU- 240 NSTR
U- 233 RSFR
U- 235 RSFR
U- 239 RSFR
PU- 241 RSFR
TH 232 RSFR
U- 238 RSFR
PU- 240 RSFR
U- 233 SSFR
U- 235 SSFR
U- 239 SSFR
PU- 241 SSFR
TH 232 SSFR
U- 238 SSFR
PU- 240 SSFR
U- 233 NSFR
U- 235 NSFR
U- 239 NSFR
PU- 241 NSFR
TH 232 NSFR
U- 238 NSFR
PU- 240 NSFR

L I
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Special ZA Dictionary

DEFI NI TI ON OF SPECI AL ZA (ZA LESS THAN 1000)
... TRKOV- CHANGED FROM : 1/V ABSCRBER

FORNVAT
COLUWNS DESCRI PTI ON
1- 5 ZA
7-18 DEFINITION (E. G, ZA=1 - 1/V ABSORBER)

ONLY THE FI RST 18 COLUWNS ARE READ. THE RENMAI NDER OF
EACH LI NE MAY CONTAIN ANY TEXT, E. G, TH S TEXT.

ADDI NG DEFI NI TI ONS

TO ADD DEFI NI TIONS TO THI S TABLE, THEY MJST BE ADDED
I N ASCENDI NG ZA ORDER.

MAXI MUM TABLE SI ZE

UP TO 200 ZA MAY BE | NCLUDED IN THI S TABLE.
| F THE TABLE CONTAI NS OVER 200 ZA ONLY THE FI RST 200
W LL BE READ AND USED.

ENDF/ B CONVENTI ONS

THE I NI TI AL TABLE CONTAINS ALL OF THE SPECI AL ZA
DEFI NED I N THE ENDF/ B SYSTEM
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251
9000
9001
9002
9003
9004
9005

9000

RPRRPRPRREPRR

253
9000
9001
9002
9003
9004
9005
9999
9000
9999
9999
9999
9999
9999
9999
9999
9999

MF Dictionary

Paraneters

Neut ron | nduced

Pr ot on | nduced
Deut er on | nduced
Triton | nduced

2- He- 3 | nduced

]a Induced

Cross Sections

Neut ron | nduced
Angul ar Di stribution
Energy Distribution
Double Differenti al
Legendre Coefficients
Rati o

Resonance Paraneters
Yi el d Data

Level Density Paraneters

L I T S A I I

L I I S I

MF - DATA TYPE

EQUI VALENCE TABLE

FORVAT

COLUWNS DESCRI PTI ON
1- 5 VF
6- 10 LONER MI
11-15 UPPER MI
17-48 DEFI NI TI ON

BLANK LI NES | GNORED



MT Dictionary

Tot al
El astic
Nonel asti c
I nel astic
(n, 2n) Level
(n, 2n)
(n, 3n)
Fi ssi on
(n,f) First Change
(n,nf) Second Chance
(n,2nf) Third Chance
(n,n") ]a
(n,n") 3]a
(n,2n) ]a
(n,3n) ]a
(n, 2n) Isoner
Absorption
(n,n") p
(n,n") 2]a
(n,2n) 2]a
(n,n) d
t

He- 3
d, 2] a
t,2]a

T O T —3SSNW,ASSS

~———(Q

— N N e

>

: nf) Fourth Chance
n) Level
") Level

") Continuum

)

oo
NN ]
«

5D O3 3 33 033 033033235 33353333535

Target Destruction
Hydr ogen Production
Deut eri um Producti on
Tritium Production
He- 3 Production

He- 4 Production

] m bar (Lab)

Xi

Gamma

Total ]n-bar

Del ayed ] n- bar
Pronpt ] n-bar
(n,p’) Level

(n,d ) Level

(n,t’) Level

(n, He-3") Level
(n,]a ) Level
Damage (ASTM
Damage ( EUR)

(n, n+p)

(n, n+p) +(n, p)

L I

*
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MI' - REACTI ON
EQUI VALENCE TABLE

COLUWNS DESCRI PTI ON

1- 5 LOAER MI

6-10 UPPER Mr

12-51 REACTI ON
DESCRI PTI ON

ONLY THE FI RST 50
COLUWNS A LI NE ARE
READ. ANY TEXT MAY
BE ADDED | N COLUWNS
51-80 (E.G THI'S
TEXT) .

ADDI NG REACTI ONS

TO ADD REACTIONS TO
THI' S TABLE THEY
MUST BE | NSERTED I N
ASCENDI NG ORDER AND
MI' RANGES MUST NOT
OVERLAP

MAXI MUM TABLE SI ZE

UP TO 300 REACTI ONS
MAY BE | NCLUDED I N
THI' S TABLE. | F MORE
THAN 300 ONLY THE
FI RST 300 WLL BE
READ AND USED.

ENDF/ B CONVENTI ONS

ARE USED FOR
Mr=1 - 999.

COMBI NATI ON REACTI ON
USE Mr=1001 - 1999



1003 1003 (n, n+p) +(n, d)
1004 1004 (n,n+]a)+(n,]a)
1016 1016 Fission Fragnments
1018 1018 Phot of i ssi on
1019 1019 Phot of i ssion Fragments
1103 1103 (n, p) Leve
1108 1108 (n,2]a) Leve
1113 1113 (n,t) 2]a Leve
1200 1200 (n, 3-Li-7)

1800 1800

2103 2103 (n,p) Direct
3103 3103 (n,p) Compound
6002 6002 | val ue

6003 6003 j val ue

6004 6004 Level Spacing
6010 6010 ]Gt

6021 6021 1 Gn

6022 6022 g]Gn

6023 6023 Reduced 1Gn
6024 6024 Reduced g] Gn
6031 6031 ]G 1g

6032 6032 g]G1g

6051 6051 g]Gn]GJ]g/1Gt
8001 8001 (p, n)

8002 8002 (d, n)

8003 8003 (t,n)

8004 8004 (]a,n)

9000 9999 Production

(LEVEL DENSI TY)

DI RECT = Ml +2000
COVPOUND = MT +3000
RESONANCE PARAM

6000 - GENERAL
6010 - TOTAL
6020 - ELASTIC
6030 - CAPTURE
6040 - FI SSI ON
6050 - RATIOS

[elolololoNolololoNoNe)

CHARGED PARTI CLE
| NDUCED REACTI ONS
USE Mr=8001 - 8999

L R I S R R I R T I R



PLOTCA4.INP

The input data set requests:

«  Plot EXFOR and ENDF data.

« Use EXFOR and ENDF data to determine scaling.

« Plot as many references on the same plot as possible.

« Plot EXFOR datathat have at |east two points per plot.

« Plot everything from ENDF file MFL1.

« Plot on separate plots the range 0-20 eV and 20 eV to 20 MeV for the total, elastic and
capture cross sections. Plot all other cross sections on the same plot.

« Plot the differential and double differential cross sections using lin-log scae with a
resolution broadening factor of 0.03.

0 12 0 9
1 99 0 1 1 0 0 2 0 0 0 ENDF
0 1 1 0.00000+ O 99999 19999 2. 00000+07
0 3 2 0.00000+ 0 99999 3 2 2.00000+01
0O 3 2200000+ 1 99999 3 2 2.00000+07
0 3 3 0.00000+ 0 99999 3 99 2.00000+07
0 3 102 0.00000+ O 99999 3 102 2.00000+01
0 3 102 2.00000+ 1 99999 3 102 2.00000+07
0 3 103 0.00000+ O 99999 39999 2.00000+07
0o 4 1 0.00000+ O 99999 59999 2. 00000+07 4 0.03
0O 6 1 0.00000+ O 9999999999999 2. 00000+07 4 0.03

--- Al input belowis ignored
0O O 0 0.00000+ 0O 9999999999999 2.00000+07

0 4026020 0.00000+ O 99999 4026099 2.00000+07
0 801 1 0.00000+ O 99999 8019999 2. 00000+07



Example Output Listing

PLOT ENDF/ B AND/ OR EXFOR DATA (PLOTC4 Version 2001-3)

READI NG TRANSLATI ON TABLES

SPECI AL ZA TI TLES---------- 64( 200 ALLOWED)
ME TITLES - =----mmcmmmmn- 17( 100 ALLOVED)
1Y T = 91( 300 ALLOWED)

READI NG | NPUT PARAMETERS

COVPARE EXFOR DATA TO ENDF/ B DATA---------- YES
ALL COVPARABLE EXFOR DATA ON SAME PLOT----- YES
SCALE PLOTS ACCORDING TO----------==------- ENDF + EXFOR
PLOT X ERROR BARS- - -----ccmcmmmmmmmmemooa o YES
PLOT Y ERROR BARS- - -----ccmmmmmmmmmmeoeoo o YES
| DENTI FY ALL REFERENCES BY SYMBOL---------- NO
ALLOW VARI ABLE E2 ON SAME PLOT------------- NO
M Nl MUM EXFOR PO NTS PER PLOT-------------- 2
MAXI MUM EXFOR PO NTS PER PLOT-------------- 10000
GRID TYPE----c-cc e e e e eee oo e TI CK MARKS
PLOT Sl ZE-------- - s mmmm e e e e oo e oo - FULL
EVALUATED DATA | . D. - - - - m e e e me e oo - ENDF

COWUTER TYPE--------c- s o e e o e oo oo oo o | BM PC

PLOT THE FOLLOW NG DATA

LONER LIMT UPPER LIM T

ZA MF Ml ENERGY-EV ZA MF Ml ENERGY-EV

0 3 2 0. 0000E+00 99999 3 2 2. 0000E+01

0 3 2 2.0000E+01 99999 3 2 2. 0000E+07

0 3 3 0. 0000E+00 99999 3 99 2. 0000E+07

0 3 102 0. 0O000E+00 99999 3 102 2. 0000E+01

0 3 102 2. 0000E+01 99999 3 102 2. 0000E+07

0 3 103 0. 0O000E+00 99999 39999 2. 0000E+07

0 4 1 0. 0000E+00 99999 59999 2. 0000E+07

0 6 1 0.0000E+00 99999 69999 2. 0000E+07
PROCESSI NG
MATERI AL MAT  MF MI EVAL. EXPR EXPR EN- 1 NC ANG- QUT EN- QUT | DX

PNTS. PNTS. REF. EV DEG

14-Si - 28 1425 3 2 4880 6 4 1
14-Si - 28 1425 3 4 213 258 1 2
14-Si - 28 1425 3 16 2 5 1 3
14-Si - 28 1425 3 102 7990 8 3 4
14-Si - 28 1425 3 103 158 398 28 5
14-Si - 28 1425 3 103 158 5 5 6
14-Si - 28 1425 3 107 178 125 3 7
14-Si - 28 1425 4 2 162 18 2 1.420E+07 8
14-Si - 28 1425 4 2 101 13 1 1.407E+07 9
14-Si - 28 1425 4 2 45 16 1 5. 950E+06 10
14-Si - 28 1425 4 2 82 30 2 1.410E+07 11
14-Si - 28 1425 4 2 63 28 1 9. 760E+06 12
14-Si - 28 1425 4 2 162 28 1 1.483E+07 13
14-Si - 28 1425 4 2 113 26 1 1.016E+07 14
14-Si - 28 1425 4 2 39 12 1 3. 400E+06 15
14-Si - 28 1425 6 9000 571 76 1 1.420E+07 25.00 16
14-Si - 28 1425 6 9000 571 76 1 1.420E+07 30. 00 17
14-Si - 28 1425 6 9000 571 73 1 1.420E+07 45. 00 18
14-Si - 28 1425 6 9000 571 74 1 1.420E+07 60. 00 19
14-Si - 28 1425 6 9000 571 73 1 1.420E+07 75. 00 20



14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28
14-Si - 28

1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425

[oNeoNoNoNoNoNoNoNoNoNe)Neo)RorNerNerNerNerNe)l

9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
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571
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729
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. 420E+07
. 420E+07
. 420E+07
. 420E+07
. 420E+07
. 484E+07
. 480E+07
. 470E+07
. 453E+07
. 425E+07
. 378E+07
. 350E+07
. 800E+07
. 800E+07
. 800E+07
. 800E+07
. 800E+07
. 800E+07
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7820+7
7920+7
8060+7
8200+7
8260+7
9500000.
9600000.
9700000.
9800000.
9900000.
1. 0000+7
1. 0100+7
1. 0200+7
2.1600+7
5350000.
5550000.
5700000.
5750000.
5850000.
6000000.
6150000.
6400000.
3240000.
9760000.
1.4830+7
1.0163+7
1.0163+7
3400000.
. 4200+7
. 4200+7
. 4200+7
. 4200+7
4200+7
. 4200+7
4200+7
4200+7
. 4070+7
4070+7
4070+7
. 4070+7
. 4070+7
. 4070+7
. 4070+7
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260000. 0
250000. 0
350000. 0
500000. 0
450000. 0
50000. 00
50000. 00
50000. 00
50000. 00
50000. 00
50000. 00
50000. 00
50000. 00
100000. 0

320000. 0
80000. 00
60000. 00
49000. 00
49000. 00
100000. 0

Example Computation format data

9000- 3
5000- 3
0000- 3
7000- 3
0000- 3
059000
035500
056000
055500
055000
097000
090000
063000
3000- 3
0000- 3
0000- 3
0000- 3
0000- 2
015000
032000
034000
065000
313000
695000
646000
723400
724800
795000
013000
011000
011000
011100
7000- 3
4000- 3
8000- 3
7000- 3
880000
485000
141000

. 016600
. 028400
. 036500
. 035800

AWNWNNNRFRPRPRPRPRPRPRPRO

PROWOOODPRRONORO00000

. 0000- 4
. 3000-3
. 3000-3
. 7000- 3
. 6000- 3
. 5000- 3
. 5000- 3
. 0000- 3
. 5000- 3
. 0000- 3
. 0000-3
. 0000- 3
. 0000- 3
. 0000- 4

. 154000
. 024325
. 043928
. 017600

. 999450
. 994150
. 991890

969010
945510
908500
879640
837710
983885
935382
856897
750918
621967
472703
224949
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. 3407-4
.4138-3
. 6637-3
. 2334-3
. 2619-3
.4699-3
. 2259-3
. 1484-3
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BOERKER, ET. AL.
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. M NETTI, ET.
. M NETTI,ET
. M NETTI, ET
. M NETTI, ET
. M NETTI, ET
. M NETTI, ET
. M NETTI, ET

FEEFFEEE

.RCWURIER
. ROTURI ER
. ROTURI ER
. ROTURI ER
. ROTURI ER
. ROTURI ER
. ROTURI ER

(65) 11520
(65) 11520
(65) 11520
(65) 11520
(65) 11520
(66) 11593
(66) 11593
(66) 11593
(66) 11593
(66) 11593
(66) 11593
(66) 11593
(66) 11593
(77) 30431
(63) 31097
(63) 31097
(63) 31097
(63) 31097
(63) 31097
(63) 31097
(63) 31097
(63) 31097
(70) 21481
(81)21773
(81)21773
(88) 22113
(88) 22113
(11) 30463
(73) 20498
(73) 20498
(73) 20498
(73) 20498
(73) 20498
(73) 20498
(73) 20498
(73) 20498
(68) 20599
(68) 20599
(68) 20599
(68) 20599
(68) 20599
(68) 20599
(68) 20599
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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
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14028
14028
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14028
14028
14028
14028
14028
14028
14028
14028
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. 4070+7
. 4070+7
. 4070+7

4070+7
4070+7
4070+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
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. 010500
. 012500
. 012000

010000
012000
0000-3
1497-8
1860-8
5066- 8
1395-8
7560- 8
8968-8
9253-8
0573-8
9224-8
8535-8
0281-8
7664-8
2403-8
2385-8
1712-8
2327-8
3109-8
3217-8
0065-9
1037-8
0857-8
4067-9
9434-9
2270-9
7112-9
4525-9
5985-9
7073-9
4657-9
9797-9
2341-9
0653-9
1091-9
7370-9
4390-9
5331-9
2255-9
6037-9
4697-9
1281-9

. 5260-9
. 0449-9
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. 036123
. 292374

526810
724896
874875
966062
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
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. 906308
. 906308
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600000. 0 100000.
800000. 0 100000.
1000000.
1200000.
1400000.
1600000.
1800000.
2000000.
2200000.
2400000.
2600000.
2800000.
3000000.
3200000.
3400000.
3600000.
3800000.
4000000.
4200000.
4400000.
4600000.
4800000.
5000000.
5200000.
5400000.
5600000.
5800000.
6000000.
6200000.
6400000.
6600000.
6800000.
7000000.
7200000.
7400000.
7600000.
7800000.
8000000.
8200000.
8400000.
8600000.
8800000.

100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
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(68) 20599 15
(68) 20599 15
(68) 20599 15
(68) 20599 15
(68) 20599 15
(68) 20599 15
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
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(85) 21984109
(85) 21984109
(85) 21984109
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(85) 21984109
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(85) 21984109
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14028
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14028
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14028
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14028
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14028
14028
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14028
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69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
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. 4200+7
. 4200+7
. 4200+7

4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
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4200+7
4200+7
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. 4200+7
. 4200+7
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.2720-9

0425-9
9517-9
0865-9
5939-9
9778-9
7090-9
3047-9
1723-9
0407-9
0217-9
3568-9
0793-9
7478-9
3065-9
3754-9
7037-8
1997-8
7988-8
5736-8
2759-8
3689-8
8077-8
1984-8
9440- 8
6592-7
5166-7
7888-7
3143-7
4818-7
0199-8
6863-8
7296-8
0321-8
2040-8
1047-8
1263-8
9993-8
8071-8
8259-8
8149-8
5727-8
7034-8
7600- 8
5414-8
4119-8

. 2866-8
.3101-8
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.907-10
. 274-10
. 376-10
. 729-10
. 874-10
. 557-10
. 465-10
. 802-10
. 406-10
. 991-10
. 082-10
. 738-10
. 313-10
. 986-10
.0798-9
. 1446-9
.4642-9
. 7047-9
. 9847-9
.9181-9
. 8643-9
. 9859-9
. 2279-9
.9214-9
.8377-9
. 3501-9
. 3889-8
. 5334-8
. 2808-8
.4053-9
.3299-9
. 5505-9
.5273-9
.1154-9
. 2203-9
. 5361-9
.5181-9
.4454-9
.3675-9
. 3631-9
. 3480-9
. 2242-9
.2703-9
. 2853-9
. 1655-9
. 1046-9
. 0390-9
. 0470-9

0000000000000 00000000000000000000000000000000000

. 906308
. 906308

906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
906308
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866025
866025
866025
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866025
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9000000.
9200000.
9400000.
9600000.
9800000.
. 0000+7
. 0200+7
. 0400+7
. 0600+7
. 0800+7
1000+7
1200+7
1400+7
1600+7
1800+7
2000+7
2200+7
2400+7
2600+7
2800+7
3000+7
3200+7
3400+7
3600+7
3800+7
4000+7
4200+7
4400+7
4600+7
4800+7
. 5000+7
. 5200+7
. 5400+7
. 5600+7
600000. 0
800000. 0
1000000.
1200000.
1400000.
1600000.
1800000.
2000000.
2200000.
2400000.
2600000.
2800000.
3000000.
3200000.
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100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
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E2M BABA, ET.
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. 4200+7
. 4200+7
. 4200+7

4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
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.1387-8

2103-8
1242-8
1611-8
1228-8
6590-9
6819-9
3800-9
3512-9
1842-9
7741-9
5271-9
4828-9
7175-9
9991-9
5639-9
9264-9
2467-9
9086-9
7229-9
8958-9
1841-9
9830-9
8925-9
0122-9
7408-9
6553-9
1716-9
9055-9
4871-9
3058-9
6465-9
2050-9
8759-9
4731-9
2938-9
3938-9
5811-9
5955-9
7733-9
2218-9
3782-9
3140-8
8405-8
3652-8
6335-8

.2074-8
. 2986-8
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. 767-10
. 965-10
. 664-10
. 654-10
. 0068-9
. 824-10
.402-10
. 360- 10
. 147-10
. 238-10
. 338-10
. 360- 10
. 233-10
. 260-10
. 335-10
. 244-10
. 637-10
. 315-10
. 871-10
.277-10
. 657-10
. 244-10
. 200- 10
.178-10
. 081-10
. 041-10
. 932-10
. 910-10
. 708-10
.122-10
. 029-10
. 721-10
.117-10
. 962-10
. 889-10
. 256-10
.671-10
.012-10
. 545-10
. 0035-9
. 0382-9
. 1417-9
. 2945-9
. 5499-9
.7977-9
. 9410-9
.7718-9
. 8384-9
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3400000.
3600000.
3800000.
4000000.
4200000.
4400000.
4600000.
4800000.
5000000.
5200000.
5400000.
5600000.
5800000.
6000000.
6200000.
6400000.
6600000.
6800000.
7000000.
7200000.
7400000.
7600000.
7800000.
8000000.
8200000.
8400000.
8600000.
8800000.
9000000.
9200000.
9400000.
9600000.
9800000

100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
. 100000.
. 0000+7 100000.
. 0200+7 100000.
. 0400+7 100000.
. 0600+7 100000.
. 0800+7 100000.
1000+7 100000.
1200+7 100000.
1400+7 100000.
1600+7 100000.
1800+7 100000.
2000+7 100000
2200+7 100000
. 2400+7 100000
. 2600+7 100000
. 2800+7 100000

[eleolojojojofolololololololojolojolololololoololojolofofolololololololololoololololo oo o oNe]

E2M BABA,
E2M BABA
E2M BABA,
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA,
E2M BABA,
E2M BABA
E2M BABA
E2M BABA
E2M BABA,

E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.
E2M BABA, ET.

JATA0A0 292020295

(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109



RPRRPRRPRRRPRRRERRERRERRE

14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028
14028

69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000
69000

PFRPRRPRRPRPRRPRRPRPRRPRR

. 4200+7
. 4200+7
. 4200+7

4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7
4200+7

. 4200+7
. 4200+7
. 4200+7

PRPRPNANPRERPRPOONDN

.2041-8
. 5094-8

5102-8
7925-8
2028-7
7316-7
7024-7
3145-7
8598-8
5255-8
7246-8
7784-8

. 3648-8
.0745-8

PRRPNWANNOONDNNNPRE

. 8579-9
. 0590-9
.6148-9
. 2657-9
.0186-9
.8073-9
. 6627-9
. 5975-9
. 8182-9
. 0549-9
. 0653-9
.5261-9
. 2347-9
. 0853-9

coocoooco00000000

. 866025
. 866025

866025
866025
866025
866025
866025
866025
866025
866025
866025

. 866025
. 866025
. 866025

it el o e ol ol
(O (O (O (O (O (O (© © (O (© © © © ©

PRRPRRPRRPEPRPRRRERERRRERE

. 3000+7
. 3200+7
. 3400+7

3600+7
3800+7
4000+7
4200+7
4400+7
4600+7
4800+7
5000+7

. 5200+7
. 5400+7
. 5600+7

100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.
100000.

[ejeolojolojofojolofololoNoNe]

E2M BABA,
E2M BABA
E2M BABA,
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA
E2M BABA,
E2M BABA,
E2M BABA

JATA0A0A0 080

(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109
(85) 21984109






PLOTS of the Data using program PLOTCA4
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