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ABSTRACT

A computer program set up for routine batchwise processing of spectrometric
data, is presented.

The program performs the quantitative analysis of gamma-ray spectra
obtained by Ge(Li) detectors, using special ‘‘oriented libraries’”, which are
preparcd for each particular problem. The computer routines which detect
and evaluate pcak areas perform the following operations:

— local smoothing of the spectrum;

— first derivative of the smoothed spectrum;

— peak location according to the change of sign of the first derivative
— computation of the net area of each peak found.

The possibility of detecting and computing also double peaks is one of the
features of the program.

Results in PPM are obtained in the form of digital lists. On request a
drawing of the spectrum can also be produced, showing the way in which the
spectrum has been processed.
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The computer program for the processing of gamma ray spectra

obtained by Ge(Li) detectors, which was set up in this laboratory in
1

1966( ) has been completely revised and rewritten to follow the con-

tinuous development of the analytical instrumentation,

This new program, called GRETEL, is in use now for some years,
for the routine batchwise processing of spectrometric data, It also
operates, with minor modifications, within the framework of a tele-

(2)

processing system shared among several laboratories"® /,

The countihg equipment consists of a 4096 channel analyser for high
resolution spectrometry with Ge(Li) detectors, equipped with sample
changers to allow the automated acquisition of data from successive
specimens, The raw spectrometric data are collected on punched tapes
which are then processed at the Scientific Information Processing Center,

by an IBM 370/165 computer,

The scheme of the GRETEL program is the following: an energy cali-
bration source is counted as the first spectrum of the series, then the
unknown neutron activated samples are successively counted,

The analysis is carried out by the single comparator method(3). Irra-
diation and decay times, weight of samples and neutron flux are manually

assigned by the operator by means of punched cards,

Peaks in the gamma spectrum are searched, identified and measured
by following the instructions of special "oriented' libraries which are

prepared for each particular problem,

These libraries are prepared by the analyst himself who takes into ac-

count the various interferences which can be expected for that particular



kind of specimen, and introduces all the control features that he

might estimate necessary to obtain the highest reliability.

Table I shows a typical library for the determination of trace ele-
ments giving rise to long-lived radioisotopes. The necessary data for
the preparation of libraries are taken from a tabulation of gamma emit-

(4)

ting radioelements formed by (n,¥ ) reaction' ’,

”

The computer routines which detect and evaluate pegk areas in the

gamma spectra, perform the following operations:

a) First, on the experimental spectrum a local smoothing using 5, 7 or

(5)

the corresponding smoothed value (sn) is represented by:

9 points, is performed' ‘., Given the content of the nth channel (cn),

)+ £

7]
H

focn + fl(cn-l-i-cn-l-l Z(Cn-2+ c:n+2) * f3(cn-3+ Cn+3) +

+ f4(cn—4+ Cn+4)

sn = sn/F

where fo, fl, fz, f3, f4

normalizing factor. These constants are calculated according to the

are the smoothing coefficients and F is the
number of points chosen for the operation.

b) The smoothed spectrum is then derived following the formula

Sn-l + sn_!_1
d = —mm———
n 2

where dn is the derived value of the content of the nth channel,

The shape of the derived spectrum is analyzed in each interval cal-

culated from the FWHM, given in the "oriented library" and the



TABLE 1 - EXAMPLE OF "ORIENTED LIBRARY" FOR LONG LIVED RADIOISOTOPES

(1)

Radioisotope Energy (keV) | Resolution (keV)|Decay Constant | Specific Activity Molecular
FWHM (minutes) (cpm) Weight
Agl10 M 657. 8 3.0 1.85x 10°° 6.911 x 10° 107.87
-4 13
Ca 47 489.5 2,9 1,01 x 10 5.761 x 10 40,08
-4 13
Ca 47 807,.4 3.1 1,01 x 10 9,274 x 10 40,08
-4 14
Ca 47 1296, 4 4,2 1,01 x10 1,13 x 10 40, 08
-7 7
Co 60 1173, 2 4,1 2,497x10 2,612 x 10 58.9
-7 7
Co 60 1332, 4 4,2 2,497x10 2,893 x 10 58.9
' -7 7
Cs 134 604, 7 3,0 5.98 x 10 4,1 x 10 132,91
-7 7
Cs 134 795, 0 3.1 5,98 x 10 5.683 x 10 132,91
-5 ' 9
Hg 203 279,1 2,5 1.035x 10 1,018 x 10 200,61
(1) 2

Calculated from irradiation of one

decay time equal zero,

13
/ug of element in a thermal flux of 10

n/cm”. sec at saturation and at




search of possible photopeaks is performed.

c) A first selection of possible peaks is done by considering the change of
sign of the derivative from a positive value to a negative value., The
zero point can be considered as the location of a peak, Two conditions

must be satisfied at the same time:

1, the absolute values of the maximum and the minimum of the derivative
must be larger than a confidence band suitably chosen. This avoids that

statistical fluctuations are kept as analytical peaks.

2, the ratio between these two values must be less or equal to 1.5, This

avoids unsymmetrical peaks being considered.

d) In the cases in which the above described two conditions are not fulfilled,
a further examination of the shape of the derivative is performed to as-

certain if a double peak is present in the considered interval.

e) For two successive peaks to be considered as a doublet, two conditions
should be satisfied:
- the preceeding point 1,
- the distance between the summit of each peak should be less than

2.5 x FWHM.,

According to tests performed on the ratios between the maxima (AMAX)
and the minima (AMIN) of the derivatives, three different cases are pos-

sible. They are shown in Figure 1,

A, AMAX1/AMIN1 > 1,5 AMAX 2/AMIN2 £ 1,5
Peak 1 is considered as belonging to a doublet, peak 2 is treated as a

single peak.

B. AMAX 1/AMIN 1 > 1,5 AMIN 2/AMAX 2 > 1.5

Both peaks 1 and 2 are treated as a doublet.

C. AMIN 1/AMAX 1 > 1.5 AMAX 2/AMIN2 £ 1,5



Peak 1 is considered as a single peak, peak 2 is treated as being a

doublet,

f) The area S of a single photopeak having as limits the channels n-k and nt+k”

is determined by the relationship:

n+k”

: Cn-k+ Cn+k’

S = ch- 5 (k + k% 1)
n=n-k

and its standard deviation os, by:

nt+k”

n=n-k

g) The area of a double peak is approximated by considering the left half of
the first peak and the right half of the second peak as being symmetrical
with respect to the remaining portions of each peak, Therefore, these
halves are doubled to obtain the total area. The background is subtracted
for each peak as shown in Fig, 2., Standard deviation is approximated by
doubling the standard deviation calculated for each half of each peak of the
doublet, by using the preceeding formula,

All the preceding operations are performed by the subroutines SMOOS,
DERIV, PKF, SURF and SURF2.

From the computed areas, the concentration of stable element and the
associate error are calculated by the subroutine ANALYS, by correcting

for decay, and using auxiliary input data.

In the case in which no peaks are found, in the interval indicated by the
"oriented library', the minimum counting rates that could have had a photo-
peak to be detected over the existing background, are calculated by the sub-

routine SENSIT(6 ).

Results in parts per million or sensitivity limits for the elements not de-

tected, are obtained in the form of digital lists, Analog outputs can be ob-



tained on request on the CALCOMP unit(7). These drawings allow an
immediate visual examination of how the gamma spectrum has been
processed: peaks found, energy assigned, interpolation of data for

background subtraction, etc. An example is given in Fig, 3
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APPENDIX 1 - Instructions for the Use of the Computing Program GRETEL

1. IDENTIFICATION

a) GRETEL, a computer program for quantitative analysis of trace ele-

ments from gamma spectra of neutron activated materials, obtained

with Ge(Li) detectors.
b) G. GUZZI - August, 1973

c) EURATOM J.C.R., Ispra - Applied Nuclear Chemistry Laboratory

2, INSTRUMENTS, COMPUTERS AND CODE

a) Ge(Li) detectors. Up to 4096 channels spectrometers with the output of

data on punched paper tapes,
b) IBM 370/165

c) Fortran IV level G

3. USE AND COMPOSITION OF THE PROGRAM

A) USE OF THE PROGRAM
INPUT consists of:

i) IME: one card for the computation of decay times (in minutes) of
the radioisotopes after irradiation in the reactor,

FORMAT (1216)

ii) LIBST: one card indicating the number of peaks of the calibration
library.
FORMAT (16)

iii) One card for each gamma peak of the calibration library. This

card contains:

EL1 : Symbol of the radioelement
ENI1 : Energy in keV



ICAN
INT

DECAY :

VALA

PESO

- 10 -

: Channel in which the calibration peak falls

: Interval for the search of the calibration peak (in chan-

nels)

Decay constant of the radioisotope to which the peak be-

0,693 .
longs (K = T1/2 ® minutes)

: Specific activity for a/Jg sample irradiated in a thermal

1
flux of 10 3 neutron/sq. cm. sec.

: weight of the element in grams

FORMAT (A6, F7.2, 214, 2E10,4, F12.8)

iv) NLIB

One card indicating the number of peaks of the '"oriented

analytical library".

FORMAT (16)

v) One card for each gamma peak of the above mentioned library,

This card contains:

ELEM
FWT
XLAM
AA
PMOL

: Energy in keV

: Full width at half maximum in keV

: Decay constant of the radioisotope in minutes (see DECAY)
: Specific activity (see VALA)

: Molecular weight of the element

FORMAT (A8, 2F10,3, 2E10,4, F10, 5)

vi) One card
FLUX
TIRR
10

NIRR
ANOME:
DENS

giving irradiation and problem characteristics:

: Neutron flux during irradiation in neutrons/sq., cm. sec
: Irradiation duration in minutes

: End of the irradiation stating its year, month, day, hour

and minute

: Irradiation number

The name of the problem involved

3
: Density of the sample; to compute atoms/cm” for each

element,

Put 1 if not requested

FORMAT (E10,4, F10.3, 514, I5, 5A4, F7,3)



-11 -

vii) One card with a set of figures and switches allowing the program

to flow in different ways:

NSPT : Number of spectra to elaborate

NCH : Number of channels for each spectrum, In the case in
which a partial data-out has been performed,
NCH = 2048

NSMO : Number of points to be used for the smoothing of the spec-

tra:
NSMO = 5 five point smoothing
NSMO = 7 seven point smoothing
NSMO = 9 nine point smoothing

IPDO : Indicates if a partial data-out has been used:
IPDO =0 the whole spectrum has been punched
IPDO =1 partial data-out

IASCI  :Indicates the perforation code used:

JASCI =1 IBM code
IASCI =2 ASCII code
IASCI =3 ASCII code, no parity

FORMAT (616)
viii) In the case of PARTIAL DATA-OUT (IPDO = 1) one card for each

measurement, containing:

MO = year, month, day, hour and minute of the beginning of
the measurement

ASAMPL =identification of the sample

WEIGHT = weight of the sample in grams

TCON = counting duration in minutes

ISTAR

first channel of the partial spectrum

IEND = last channel

ITR = switch indicating whether to elaborate the spectrum or
not:
ITR =1 elaboration
ITR = 0 no elaboration
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ICALC = Switch indicating whether to produce Calcomp drawing
of the spectrum or not:
ICALC =1 with Calcomp plotting
ICALC =0 without Calcomp

IS = Switch indicating whether the area of the peaks must be

computed with the original spectrum or with the smoothed

_one:
IS = 0 original spectrum
IS = 1 smoothed spectrum

FORMAT (514, 3A4, F10,6, F10,3, 2I5, 3I2)

ix) According to the valuésl of ]'_ASCI, é)ne of the following cards is read
for each measurement: |
a) IASCI =1 or 2; the card contains:
MO, ASAMPL, WEIGHT’, ITR, ICALC, IS
FORMAT (514, 3A4, F10,6, 20X, 3I12) o

b) IASCI = 3; the card contains:
MO, ASAMPL, WEIGHT, TCON, ITR, ICALC, IS
FORMAT (514, 3A4, F10,6, F10,3, 10X, 3I2)

x) A magnetic tape obtained by transformation of the punched paper
tape by means of the IBM 007 Paper Tape Reader Unit, The tape

contains all the spectra produced by the gamma spectrometer,

OUTPUT consists of:
1) The following input data: -
i) Number of spectra and perforation code |

ii) ORIENTED LIBRARY: one sheet where the library is divided into
two columns
iii) The calibration spectrum and its parameters: number of channels,
counting duration and date, decay time from the end of the irradia-

tion in minutes,
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iv) One sheet with the peaks found and used for calibration purposes

with their energies, the weight of each element present in the

calibration

source, the centroids of the peaks, the net area and

the zero time area in cpm, the calculated experimental specific

activity and the theoretical one, their ratio and the average of

the ratios used as a correction factor for counting geometry to

the specific activities of the elements belonging to the ""oriented

library" and finally the calibration line equation,

v)Sheets with the listing of each spectrum to be analyzed with the

data of the measurement, the decay time and the indication whether

the Calcomp drawing has been done or not,

2) After each spectrum there is:

i) A list of data concerning the irradiation, the measurement and the

sample,

ii) A table showing in the first three columns the actual results of the

quantitative analysis of the spectrum and in the eight other columns

a set of control data to ascertain if the calculations were correctly

performed.,

ELEM
P.P.M,

ERROR % :

VALORE A:
KEV(T)
KEV(S)

The table consists of:

: Symbol of the element

: Parts per million calculated on the basis of the area

found and of the values in library. If no peak is found

in the indicated interval, the minimum detectable ac-
tivity is calculated: the figures between brackets repre-
sent the P, P, M, s obtained by using this sensitivity., "
Percentage of statistical error on the area evaluation.
Asterisks indicate errors greater than 50%.,

Specific activity from the input library

: Energy of the peak in keV from the library

: Energy of the peak in keV found according to the cali-

bration line
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LS : Left limit of the peak (in channel)
WT : Width of the peak (in channels)
CPM : Net area of the found peak

AREA

ZERO : Zero time area of the peak

UGM : Micrograms of element in the analyzed sample

AT/CC Atorns/cm3

3) Optionally, it is possible to obtain the Calcomp drawing of each

spectrum, except for the calibration one,

B) COMPOSITION OF THE PROGRAM

The program is composed of a MAIN part which controls the various

subroutines and allows the reading of the data and library from punched

cards,

The gamma ray spectra of up to 4096 channels coming from the multichan-

nel analyzers, are first punched on paper tapes, then are transferred

on magnetic tapes and read by one of the routines TAPE, TAPEAS or

TAPEGA, according to the punching code adopted,

These subroutines transform the data in a suitable format, either by the

function CONV or CONVB,

FUNCTION TDEC
SUBROUTINE SMOOS

SUBROUTINE DERIV

SUBROUTINE FIRST

SUBROUTINE KAL

: calculates the decay times in minutes

: performs the smoothing of the spectrum on five,

seven or nine points

: gives the first derivative of the smoothed spec-

trum

: treats the first spectrum of the series (calibra-

tion spectrum), where a certain number of known
peaks is present, This spectrum is not plotted

by Calcomp

: calculates the calibration line by least square



- 15 -

fitting, according to the data given in the cali-
bration library

SUBROUTINE ANALYS: treats all other spectra according to the infor-
mation given in the "oriented library'" and per-
forms the calculation of the concentration of
the elements present in the sample in terms
of ppm

SUBROUTINE PKF : operates the search of the peaks based on the
change of sign of the first derivative, By stu-
dying the symmetry of the derivative in the
neighbourhood of the peaks, possible double

peaks are found

SUBROUTINE SURF : computes the area of the peaks found
SUBROUTINE SURFZ2 : computes the areas of doublets, when existing
and recognized by PKF
SUBROUTINE SENSIT : gives the detection limits in the cases in which

the peak is not present in the interval given by
the library
SUBROUTINE PRINT : allows the printing out of the results obtained
SUBROUTINE FIGURE : allows the drawing of the spectra with the Cal-

comp plotter,

The flow sheet of the program is shown in Fig. 4.

4, RESTRICTIONS

The maximum number of calibration peaks (LIBST) is 10,

The maximum number of elements of the '"oriented library' (NLIB) is 50.
The maximum number of channels of the spectrometer which can be used,
is 4096,

No limitation exists én the number of spectra to be treated.

The CALIBRATION SPECTRUM MUST ALWAYS BE THE FIRST OF THE
SET,
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5. TYPICAL RUNNING TIME

- For a typical analysis of 30 spectra of 2048 channels (calibration spec-
trum plus 29 unknown), with an "oriented library' of 30 elements, the

running time is about 30 seconds (object program).

- Calcomp plotting must be requested separately after the complete run-

ning of the program,

6. MATERIAL AVAILABLE

The listing of the program is given in Appendix 2. Upon request, the deck

of cards in symbolic code is available to scientists working in this field.
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Experimental
Spectrum

-—— FiIrst Derlvative

AMIN2

Experimental
‘ Spectrum

! AMAX2
0 AN First Derivative

Experimental
Spectrum

-—— First Derivative

AMIN2
AMIN]

Fig. 1

VALIDITY TESTS

AMAX1[AMINI >1.5
AMAX2 [AMIN2< 1.5

AMAX] [ AMINT > 1.5

AMIN2 /AMAX2>I.5

AMINT [AMAX] > 1.5
AMAX2 [AMIN2< 1.5
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&)

READ
CALIBRATION

LIBI;ARY

READ
ORIENTED
LIBRARY

t

READ
IRRADIATION
DATA

READ

AUXILIARY DATA

FOR _SPECTRUM

TAPE

1ASC!

2

CONV

TAPEAS

TAPEGA

NEXT

CONVB

SURF 2

YES

2

TDEC

1

SM00S

T

DERIV

SPECTRU.
. No.

>

ANALYS

FIRST

PKF

PEAK NO

FOUND

YES

DOUBLE
PEAK

NO

SURF

FIRST YES

SPECTRUM

NO

1

CALCOMP
PLOTTER

FIGURE

SENSIT

KAL

SPECTRUM

PRINT

Fig. 4
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APPENDIX 2 - LISTING OF THE PROGRAM GRETEL AND SAMPLE PROBLEM
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19EN(KL)y FWT(K1)y XLAM(K1) AA(K1),PMOL (K1)

0039 TCON=1," .
0040 DO 1 II=1,NSPT
0041 T11=11 -~ -
0042 IF{IPD0cEQol) GO TO 444
0043 ISTAR=1
0044 IEND=NCH
0045 c IF(IASCI=2) 20,30,33
g *%% {ETTURA CCON CODICE ASCII NO PARITY %
0046 331§§AD(5,1008)(MO(K),K=1,5),(ASAMPL(K),K;1,3),HEIGHT,TMIS,ITR,ICALC,
004 CALL TAPEGA{NCH,COUNT)
0048 TCON=TMIS
0049 c GO TO 40
E #%% {ETTURA CON CODICE IBM #%*x%
0050 20 READ(541004){MO(K)gK=155),(ASAMPL(K)yK=193) yWEIGHTyITRyICALC,JS
0051 CALL TAPE(NCH,COUNT ,
0052 TF(COUNT (1)elLbele) GO TO 40
0053 TCON=COUNT(1)/7240,
0054 GO TO 40 ,
o %% | ETTURA CON CODICE ASCII *%x N
0055 30 READ(551004) (MO(K)sK=195)9 (ASAMPL(K) K=143) yWEIGHTyITRyICALC,JS '
0056 CALL TAPEAS(NCH,COUNT)
0057 IF{COUNT{1)elLEele) GO TO 40
0058 ¢ TCON=COUNT(1)/60.
0059 , GO T9 40
0960 444 READ({5,1011){MO(K)4K=145),(ASAMPL(K) K=1,3) yWEIGHTTCON,ISTAR,IEND
1,ITR,ICALC,JS
0061 NCH=T1END-T8TAR+1
0062 c IF(IASCI=2) 445,446,447
' g %%% LETTURA CON CODICE ASCII NO PARITY %%
0063 447 CALL TAPEGAINCH,COUNT)
0064 c GO TO 40
E %%% | ETTURA CON CODICE ASCII #*xx
0065 446 CALL TAPEAS{NCH,COUNT)
0066 c GO TO 40
. % %% LETTURA CON CODICE 1BM *%%
0067 4 ALL TAPE(NCH,COUNT)

45 C
0068 40 CONTINUE
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FORTRAN IV G LEVEL 21 CONVB DATE = 73282 r4/70T/07T

0001 ] FUNCTION CONVB{A,L1,L2)

0002 INTEGER * 2 A(1),TAB{11) _

0003 DATA TAB /IF040,2F1402ZF24052F340,2FAG0,LF540,2ZFE40,
* IF740,7FB40,ZF540, 140407

0004 CONVB=0.

0005 B0 2 I=L1,L2

0006 TE(A(I)oFQ-TAR(11)) RETURN

0007 0a 1 J=i, 10 :

0008 IF(ACT)I.EQ.TABLY)) GO TO 3

0009 1 CONTINUE

0010 CONVR=0

0011 RETURN

0012 3 Fd=J

0013 CONVB=CONVB*100 +FJ- Le

0014 2 CONTINUE

0015 RETURN

0016 END

-08-



FORTRAN 1V G LEZVEL 21 TDEC DATE = 73282 14/07707
0001 FUMCTION TDEC(MO4I0,IME) ' )
0002 c DIMENSION MO(3),I0(5),IME(12)

0003 I1=MD(2)

0004 12=10{2)

0005 TDEC=(((MD(l)“ID(l))*365+IME(Il)-IME(12)+MO(3)=IG(3))*24+MD(4)-IO(
14) )%60+MO(5)~10(5)

0006 RETURN

0007 END

-'[8—
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DATE = 73282 14/07/707

FORTRAN 1V G LEVEL 21 SMOUS
IT(K=2))+C3*( COUNT (K +3)+COUNT{K=3) }+C4=(COUNTI{K+4)+COUNT (K—4))
0040 1 SPSMIK)=SPSM({K)/CNORM
0041 RETURN
0042 END



14/07/07

13282

DATE

DERIV

21
SUBROUTINE DERIVINSMO3)

FORTRAN IV G LEVEL

0001

-

o
[Ta] -
st I
< (O]
<t —
~ [ 15}
— . g, — =
QOW o -
— L\ in >
Z~t Qe
ol FQ -
Lz S ITEI R Ja T Ts ¢

~ OO TN -
20T —an <
I—OTTO »iL
QI d o~
il v & o DT
n oIS D -
—~e—NUO O
QO O
Ll 3152 Pt [ 8]
~—— e <L
7 > -
SO w
L o2 etlle~cl
Z o= O~ O
)~ QN S e
o T T R

XOLLOLLOO

NN PO~ OO
QOOQOOOO~
DOOOOOQQOQ
QOOOQQOOOQ

10,20,30

—l\ o ™

4+ +M
i 10X [ QL §
-2 Z =

Z et e e g bt e bt 4
~ 1 I I W
W N OnIC LK
At (D bt 1 (D g e

o [ (@]
m [§V] ~

L i3 (W Bl fat¥el o e sXe g
b o e o ot o eyt
jelololololelolele)
QOO0 O00O0

- 34 -

SPSMUIP)~SPSMIIN)) /2.

— ~ ]

1 n>o

i o7
+ ] ol

— A
NNNaxZ+—0

CoZLDuwZ

Ol (OO XL

o —
4

QeI -FNO
NN NN
[elelele lele o]
(ololeleloleole]



16/07/707

73282

-

DATE

FIRST
FIFSTILIDSTINCH,ITII,JS)

v

FORTRAN

ROUTINE

SU3

(&)

0001

x

[a %

Z

- -
(o] -—
Ly —0
— T
<L B—
<1 yomi D€
- L ~g
—— - 3
D0 [®] >
—~iN g Yy X e~
—_——O0 - D=
=3C a4 0
[ SIS PR Ja T, P vl

—_~ wOT O e
Do ol LN S
O aer DT -
e LD BT L e
T L T <O
AT D el
O XTETIIU Ao~ e
il e o o D Y
o oD MW ey
——L )O(\ (@
DO NN -
L ITRY 51 \((Lr\l
—— e (O
L P B s S |

AR ))...:.n\lw 2 —

e T et
= ’\I\Urt\lr‘_OIL
e A~ N D e L
- I~ ol o~ o
£ ql.l\..! (\UYl/
- qp LA LD

— 1 xUTrr (CYLT
A0 00 e L
RN SIS Y TSR I o] S

CNEZI TR
#HTOOCOCDCT
SIS EEIEERNT
AIE YT ET T

Lol T T e S
£ G OO

NN D P Qe
DOCOADDDIOD et
DOQDDCODDODD
DOQDDOODOLOO

CKO10),VK(12),"CIR(10)

PEHS TON

LIM

0013

ES N TeNe] SNVl
rtr—] b =t
QOQODOC
QQONO

- 35 -

]

ol

Lis

~

<{

~

]

[}

+

o 2

O o ~

-~ —— 3t
P~ —_ -
Feow - O s
——it Ll— —
b s [ [l -¢
...\(\.r)lu& —~— [Vo ]
[l Bl 4 3 > Lij<t
ZZ—k+ —=Z o>
=t} -— L T Jprg 3~

FE U (U Y
| aenbant e S SW Y G|
SO X=X
PC <A~~~ |

—~—— T
— e e AL
a2 P S S ] T Yo
P O (LN
NG o DT~ e i~ % <
g G haw B B N R BRI NI S D e B 1 ]
oo e ) ) e L ] s L e BT D e
SOt l G+ 1 = i <fa JdY
Rl LI LI [ T I S SR P DV QIR YR U IR B o

DI T oY A o~ )
Lialad | TS Pt i a Woerl | B TR N G YS S0
A OO I Z2Z2~Q ) oflldel
ot bt thitisr s YW e e L <I T HIA O
[N AL T au T a] U I S A aBh. "N § 2 T Ro Y a B S UL Y §5)
IR OO et T ) S Lt L O < L

——

-

T SN U O D C O ety U D
= OJ OO O OGO NG O MM e Y en
2O0QO0QDDZDDOOOCDIO0O
sloislololslololalslélolsolalslple

e R A

¢ SERVONC PtR 'FIGURF?

CGUENTYI VALIDRI VANMD MEL CCMMON /ET4&/

[y
[,

S

Kok Ak T

pd

Poi —

—

[aad * B\ g4
“rZzoaa
0 D~ Z 2
OO e —
+ N
—NedO>
K\.I__ n

[ B~ TR F T S iy~ 3

~a0 0 Ded
NN g
ivlelolel
elolelale

NPKy ELYI(NPK) gy VKINPK) , PUSO(T ) yCKINPK) yCPMyAZFROLASPLE

Y
[o %
=
—~
(&1 m]
(@18
Qi
N o~
e
) ALt
~ D
<{TZ
[ L2 TRt |
- <{t—p—
— T
o (T
RO
—
NN
o N
<7
Q OO
QO DO



14/07/07

13282

21 FIRST DATE

IFINPKoLEL L)

FORTRAN IV G LEVEL

0045

RETURN

<t

[

E

as] (]
- —t
< ]
t S
- - -4
<1 Y .
> A L)
¥ «
> O o
‘-~ o Z
hv4 .z

o B Sy
- OO0
¥ YXHH—=QO
a 0.QMmMNo
pred

4O OV
| SN S R ¥ Y ]
AT CEIT
QU-OWw g

uy

~—~ (O
xN W
[To 3
o Q.
-~
[aag -
oY -
L~
WL C oy
LOM »
- o=
[l )
b gt ]
n<ga.v
oLl e
= e o
T
(O >Ny
(lﬂo(T
O\
Q= =l
VLN
WO ec
awur~oO
[l o PN ]
- L)
<X
0= M
e
- DC O
Zm o
W e
= o L.
sl L
i e
~a Xy -~
~NAND N
- - ~
e Q¥ =
- s~0
[V I 15} b
® (O w5 i
L4 1]
e (NLL 0
N e 0
L CC—~ |
o <t_NC B
ol <IN |
Z XN
- <IOIm N =~
olll o <
Moy M
[ad B el IRUTE M)
- e o =N e
o0 - 0
IIxTIaXT
e ot <G el e e
Wt St G St S Gyt
- >
b S e O -
<=y <[<{N<igZ
ZET0TE «TD
ey, Yfe K-
DCOCOe-GLUIZE
Ule Wl U oM
— —
e O~ N
e OO O
> OO0 O
—— NN N
.
M N0 Moo
74174 I Fa Y FA RN TR TV YT
QO 20 OO
QQ OO 000

- 36 -



14707707

13282

DATE

ANALYS

21
SUBROUTINE ANALYS(NLIR,NCH,II1,JS)

FORTRAN 1V G LEVEL

0001
0003
0004

0002

(@]

[T [t

~ I

< [&]

<{ -t

- (]
——— -
QoW (@] -
—no [Ta R
— e (O )
FE3O0 dJ Jd
Zg~—rt O~
o 0 e
[ A TR VT Yo B 7 4

N OXTI NG -
T IT~—a <<
IHOTZO o
LESTUL A
L o o o O
o anT Menamrd -~
o~ NUID O ”
O O
NN Z e O
— Y (L p—
—HITes > -
adss e Teo] Siho it Na'd
Ul &« ZZ elli~g
e QUI—~0OO
Ol o™ o
o = O >
T L <L
d 10N NLWAQT
LA O < JC LWL

ZZ2ZT=Z22Z
cCQOooao0o
TEETIZTIIZEX
EETEITIEITEITT
QOOOOQCOE
LOLOLLLLLO

[olelolele (o]

-_— o~ (]

o O (&)

w0 0 Pt

— S Q.

N~ Lag]

v wm -

PR R | —

(SIS o]
— - -~ ©
P ~——
O O [}
Ny ot
T~ N —
N ~i (&)
~0 O -
> > —
- o~ [ 3 (o]
D~ —~ 0
xoO O ~—
<N WD [}
e~ —
o] o~ >
=Zn v -
O> > -—
De - ]
Com oy W\
0O O -
< N a
i o~ o
xwv o (&
. S R -
L - -—
T~ o~ o
0o O [Ta)
(] IaWNty ~—
Pt oJ [an)
>N —H O 0~
Lo, & Z o
Y o C Y -
o<l —~ — L —
O O ¥ O
N N Y
Bl X e
Wy QO ~UQ
o> > oo
"™ -~ - U ,V
[ — = »
ITO O O«<g—~
(w1's I S 17 te
o el th
<M N N e~
- N dy QO
SO el N
O. Lii e
ANVNA O LW

SNEV O SN
N= b~ o
= S o e
LiNONOULLW
NSNS
T T ZZ2Z
COND~ADODO
EITOINEETE
TEIEZIJTT Y
O0OCONOD
QLU o~ 00
- -

<N
-
QO
o0

MO0
el
D00
STSTs)

0016

- 37 -

QUZON~I

O NMNM-FNDO
NN NN
QOOO0OO0
QOQOQQC

RINT(3, IRIG)

GO 70 7

o—

o

o
o i
— T
[SF- N TN N
Lo ) o~ 3]
Qg 4~00
ey U<T ¢ +
T~ L~
e~ 3 N
= U T—U- W

— i DT

[sn] b = e o PR 4 g
— I~ 1N UWTXE
- A~ LT 4+
=z X OTITU L
- bl ZO) | P
~ a;zZ—wZIT
1] » ol XU OO
- W=l || ~ZZ
=2 0N o Ui
3:|JCT|HTADI\(

ISTARoGTo Lo ANDo IENDGL ToNCH)

CALL PRINT(4, IRIG)

QLU WU i T i

N0 NGO -0
NANO O OO O
elololalelelololololololel
olelolelelojelolelolslole)

0040

-
(@Yo 0]
s dw] ]

NI

——

] S st
O<TiL
O bt

0041
0042
0043
0044



14/07/07

713282

fl

DATE

ANALYS

21

LEVe L

G

1v

FURTRAN

ko Fe o ok

' FIGURE?

SERVONO PER

E

T5/

i«
oy

MEDENS/Z(PMOL (UYXWEIGHT)
VANND NEL COMMUN /

®FDEC/{FLUXXFSAT)

—
o4 —~—
- - —
-~ prd HH
Ly -4
= > — r\,J:)_)TT
- o ™~ ~— U~ o eI T
[ D N FE—OX00DD
RNV I T e B B PR I 1
e ZT L~ 7 i D T et OO0
S &P Eh.ﬂ+ilr.ﬁl1==
el D P e 1 e~
I e R R SV AN o] ?\f______\:\r\:ES
NIN—TD Ll T nn = I
MmN o (5] 3
L~ 50
e <TC) [
1| < H..br\..t(q..\:&_.,i.!“l\(

A HNE %
ATE IO
<A = ¥
(8517 San Y 0SSR 2

Iy Tt e e e N (O
Tl e SV CL LT
[V Vo TaNT#, Wl FRST Au U0 P |
U >0 U I OO

+*
o
—
| SIS
WO~ Q O3NS~
NN WD ELY g
00000 QOQVOCTIUOQO

LL PRINT(5, IRIG)

A
-

L

0060

- 38 -

<DENS/Z(PMOL(JI*WEIGHT)

T
<
m w)
. <
o] ¥
- bl
o Il
- -+
w s W <7 -t 3
- G ~ FV +
e~ ZZ0N i —~N
m O oSN O Av- ¥ DL
- ¢ WIS 3 < —
TITXb— b= 0uilt T~ j LI~-O
QU NNV — et 4
P | R O ) T i
headnw T B b (R R SR ¥ AL —Ci
L oY s em - S —

(‘1(0/ P‘n rrJ/.\InL\I\I(. [T

|42 Nay B

i \‘JF\C ((L:A
m...u...ﬁ.\,u_. 1N L e e
TLT/AT. __ <) VT.LLGMC
P T M & A Al i R A Fantl N | REA N S |

JAJ:]PR_PGP(llﬁATK
D C-s OO UIC <T 00 < T T <l

(S ev}

l),_v)_A_u\,t7x\\231q..:51r o0
ORIV IO RTE ANFRCEING RVG EVA 1ot Rl ol D ot D T il
OJJ\UOOO OOUOO)DJ\UJ
\UOOOOAUOOOOOOOOO.‘UOD

e ok ¥k ¥

'FIGURE?

SERVONO PER

E

NEL COMMON /ETE/

VANNT

NTT VALOWT

GU

e

c
<

F3

e
R

Yok

COW

it

- T

—_— o~ ——

b L AN |t

o ())IJI.A
T EYTD

iHVT((ru
HADWIFINCO0)

+LUNTg i
NI QT e~
(e NN e
PN o e N

Co Ol xi i) et
A= ) O S e O O
QL trit-at QL O it
P Y A N W ol I
€ e b et g o e
L Y s 1 90 L]
Q. I~ A
b S QLA D I (D

DA S LD~
00 0 QU U LSO 00
DOODVDODOMD
QODOODDO0OOM

0088



FORTRAN IV G LEVEL 21 ANALYS DETE = 73282 14707707

C
0089 ) CALL PRINT(9,IRIG)
0090 g GO TN 1
00%1 é &0 CALL PRINT(10,IRIG)
0062 1 CONTINUC
0053 ) 3 CINTINUE
0094 RETURN
00565 END

-68-



14/07/07

73282

DATE

PKF

PKF(JJISITIT,IRIG)

21

V G LEVEL

I

FORTRAN

[

UBROUTINE

S

0001

0),P1D(50),CCD(50) ,VIDI(Z50),CLID(50),IPICD

r~4
-
L
[§V]
e
L
—i
e
L
(&)
s 4
<t
-— -
Q L
[T -~ =
— I O
<{ o 2
< Ll -~
- w o
—— —_ 3«
QOW o ~ Ul
i 0w X o
—— - D g
~ESC J d4 -
2~ Qe
o TO - a
oYUl O
—_— nIT O el - O
O s~ Cll > 0
— Do~ e OUNIM I Z
= UL C X EINLL & ¥
Z=0dT~a < < =
(DT T el - Y
OFIHUL d~) O XN
e oo oDl X M
o~ oS e o« L e
e NUQD—Z o ACQ
OON. DN - D el

Ol D S Ol &
e v ot <L T OO <o o
AN T W e SO0
w.CNmr_.bﬂUh._x.N ol e ol e
wlii &7 atlle—ax <ON e O
T e QU0 s QO <N
Lo QG et~ F L) el T e
A O N N o OO0
Ll = S O~ QIO L=
e T 2 LSO T O NN NN U
L D b i Ui TN G
e N (A V5 Y o'l V1 Eani o S M oy B Tl
UL HUO <TG U UiunILIQcC
NN NN
NZZZLZ L2 ZZ 22T AN
# OO COQTDOCCOOT ZI
HEZES I SIIE I T uad
e E YT I ET ST ETETE
WSO OQOoCOOOCE 303 v
[+ 4SS SIS SIS [SISIS IS SIS Fale

N UG C OO AN MG DD 0D
QOO0 OO et rtr—irmt pd e =i
[slololslolslvioloisiv]eoleolnlolelnl
[elelolo]ololslololelolololololole)

- 40 -

< [Ta}
jan] e8]
- (and
C =
0D e — 5] (]
o o [wp] -— -
= = > =
o < ]
O O jan] = =
A IE) o) <X <,
- co -] ]
[estaa P - 1y 2B}
=z O D o g~ (Do
Lide=~ o o Tl "] ]
ttom - Q0 ——
o oF (D - OO =l U "o
ooOon ¢ idw 0 e~ o N U ~=> ~Ul e8]
D W= e (DT <o AR SN ZoeD
=maa =1l Cad QLU TN o L =T U e

DOIDDULNX ) <O | 1 XZ ] SXD i~ QDZ7+
LTI ki<l | Tt st 7 e R b bminn <L I ™ T bt et || ™

A I Ed L LT EMES LS AN SO 1T D)
T I At Ll D il At b A e et (D At <L < I AL D IO D <IN

o D o~ 8! ™~ N W@
i -~

T OANMN -GN SO OrANMSNON~Q 0 O = O SNC OO

NOVDOODOQODOODOVDOODDOOOODNODODMD
olejslelololelnlelslolololsalelololololololofololalslelolololo]



14707707

73282

PKF DATE

21

LEVEL

5

j

FORTRAN

o

~—

]

—

]

(@]

(a\]

>

w Lid

(@ —{ [

r~{ Ci %]

| e °

[} ()} i

- (@] —

-— 3

C o Z
—_—(D ° [
= OO0 Q- 3
i l= o0 WzZzZ <
e QNN ottt— o
DT NN XTI E OO
e lleme~ LI Z
T _diC! T e mT
NI o<T T IXXE o
[a W o T QVR TN o<l < _Jr—
NN wEITEZ<I>
+ + vl D0

ot de (o b QNPT e |
e (N D e W)
+ A4 o E o T o
A OU L < <L~ T 1 e
I T DLIETE O
Winerner LT D0 oI <0<T oS
DFZAJCOEZT N N >
ZUwy 2 Ty T LD
[T ol o WEES T N [ IR SR D |}
N> > T <L T e el >

il | TSIV JUS PR TR, §
T G T T Ll T L
QY ey ) L 2o 2o 1Y =™
9]

=HOJOO OO N O T O -t M
WV SO WDL O N O 0
QONCTTOOCDODODO0O00
[elpioislelololololelolole)

RCHE DE LYINDICE IND(JMAX)

TE({(AMAX 05T o SLEVIoAND o AMINGGT o SDEV2) 0 ANDe (RATIO6LEe 165))

ReCHI

PIC

-
(9

FOUR CHAQUE

GOTO 97

00¢6c¢

GCTO 98

ITF{AMINSGTSDEV2. ANDo AMIN. GEAMAX ) GOTO 99

IFLAMAXoGTeSDEVLo ANDe AMAXG GEGAMIN)

0065

VOOV O O O

COeb

ew]
1

>0
<0
ot

o

<L
(D

I~
G

a0
OO

oo

-41 -

—
1]

O
-

~
o poe
pridas)

(D

s o]
U

Q

aQ
O~

ots)

O VOV

(V2]
Lt
o
T
18]
3
<
[a'4
<t
Q.

~N

N v

-~ U1

O

<t

T4

- D

™)

[ RS

Z

— Q)

n

ﬁuq

—

™~

(=]

Q

=

Lo

o

Ll

o
g
9w -~
[=1e BN
I %~ L
—— (o4 o
— 1] (a2
—~e—~ °
+ - o~
dxr N~ O #
=7 - o -
—~—— T N X
o YN <
Ly ~ —~ ¥
QD Lo ==
{1 LD D e
- O | LT~
N T TEXX
§ 8 O
- ned fl <N
—as pmem T e
ol XIIXO~
Wity <Ml<ir» T
OO ZTOTuv<d
~— I TN I

+ e e~ L

N A a o S T B
el Lo | o 3000 - 1a'd
N NNZZBAOTIOD

PR PO AR IR Ry - el |
Lol OO N UL L

o
o
—i

NN OO O N
P PP~ PP I~ R QO 00 0D
CONOO0TODDO
Q000000000 D

R SPECTRE DE CALIBRATICGN
BLETS

)

i

REMI
S DO

E P
PIC

OV

L]

t

>

=L

=

-

i

>

<L

=

-

o~

°

(@} <

8] =

[ Lid

- m

> L

<t «<f

= 18

- -

~ b=t

(=] ¥*

= —

— >

o <{
N O =
oo -
L B D S
[ b S 4
M o3 <
QOH Zx
ol wi=
-~ o~ O
N O
DX o —L
<= XL
-3 <Z
- ¢ S U
1O I

=1 <L i —t
S DWW
i~ G o
et o e e LU L)
L=z
=t e (D LU

M N
(o] (@]
—{ —4

NGO~
[ealduli SR¢olseXee)
QOQODQO
OQOOQO



14707707

73282

DATE

PKF
GITO400

G LEVEL 21

FORTRAN 1V
0089

GO TO 900

0 11
PIC AVEC IND({JMAX)=0 FAIT PARTIE D'UN DOUBLET

EQ.1) GO TO 209

o~ e
[aVE o]
¢ e
QIO
[SHESN]

LE

- i

XX o
< <Y
b -2 18
=R
——
(=
ZZE
— -y
[TV IR
i ot od

RECHERCHE S1

VOO

00%0
0091

GOTO 200

NTRIJMAX=1) JoGEo (20 * FWHT))

Q .
(@] (@]
[aa] Ne
(] <
- -
23] [ I B e e
DO O o << OO
- o~ — T.I..MER
O~ D -~ ZFTO0OUI~
~ =) [ s TS 00 Yo Sl |
~ O <> o o LIEVNCILI o
| 3« - O L p=zacy
Xy E L LRl Sl (I T e £ 8]
IO~ o ofi X~ I X o
WL — W LX< X T~ U
R R4 A KT <CE T o
~XZ~ ~NDODEMZEmHIAND
OCILZ NUIND DT 00O

P S ITE N ve] [ i Lt ot ¥ ¥ SENPAN]
D OO DS T e (0l D
tanet fl |} O ed e < Z DO O e
oUW, e O <L TS 27 Z L0
s DO D I Oy L D

~O Q=
- oQ
o~ (837281

N OO~ O et O N LY -0 P~ 00
OO DOOQO0 00
DODODO D e et ot o = =l =
[elelelelnloleololelolololololololo!

- 49 -

DEPART DE L(INTERVALLE

D

DEJIMAX)=2
CANAL DE

4

It
D

\WEC
ERE

PIC A
ARRIE

!

N

=t
fa
o
ad
Sk

[ MU R
iy

QO M
O e = =
v e )
DOOQ00

=0

AVEC PIC NORMAL IND{JMAX)

BLET
LET

om

GOTO 310

oGEo (20 * FWHT))

09
})

Pt

0T 303

o
52

j-Ct
16)
1) GOTd 303

)
X
)

1
A
X
R

2

N

U
JkeNEo 1)

OZ NN AT~
O D el = lal 0
e (O T o d X T O DI
Ll LI | B it TSR, { gy SEPNTA ] =T ¢

Wl e AL T - CU. T =T O
it QOO N " (D i ) (DD

o ™~ (@) 5
= O — Q
L M a8} 8}

NN OO O NGO OO
i e b = N O NSO N N O O
e el e 1l et pef o e el et e e
[ole]eolololololololololololololel



14/07/07

73282

DATE
IND(JIMAX)

PKF

FORME UN PIC DJUBLET AVEC PIC

~—f

o

FORTRAN IV G LEVEL

=1

2)

MAX)-CENTR({JMAX=1))oGEo (2.0 * FWHT)) GOTD 801 .

o o
o Ne]

[o2)
jau}
[ew] =
[ ]
[w] (&)

S Ll dal
-t L) -~
u) i g —
> et °
(< +r o <+ j@)
MMEZT o~ o N
- NZ D i e
Qlsewer L o O X4
e o + <(xXo
ZH—MDD -0 D
WZZNwnCo et

(@ TINIERY. o BN o a4 =2
= OOD I DX i
—_— I SO <~

L—ANO<IUW T-0O3TW0
PO DO et “ 3D (D

o —~ o
o (@] o
P~ [Se] w0

O NN FU O~V O
AN OOM OO MEO T G
el o e = g e e el
(wlelelolololelalolelole]

=1

ETUDE DU PIC AVEC IND(JMAX)

- 43 -

o
o
o
—
a
T
o
() O
(X)) [
— oN
-— OO
Cirl [
— o — - - O
@4 o << O =0
[ ]V [kt 215 1s S
D e ZZT OO0 O~
— Al L= Z —
—— LTEVNCUL ~
Lo B L. 2 o~
B¢ e || et~ 0>
FeL [ 32 |l > <L
WE NI~ LT
0T LEXE oM
M ZEDDILT W

A M= T OO
ZZON =IO ETZ
I X T~ O™
—— L ZT OO
LU CEWTe—ZZ UL
= T O UL N U Dt

Q Q 0
o o
o o

—

NEOFIN O~ =N
S A0 S g AES RS T VYT Ty
e L L e P L L e e e ]
(elelololololelslo]olole)

N AVANT DU CANAL FINAL DE LYINTERVALLE

—
0
o
T
O
(&>)nng
X
=1 —
Q% +
olNL
-+
D= -t
e dss i
LLip—t— >
alZ e <Lild
Dus oxXTD
it QW —=ADZZ2
o [T Yo'
O »~ODxOXE2D
Z ~=ZO0-AZ—0
O Wil OXQUZ
ea I e L L T8 2 T Yo ' N R
o —O
QO Fol¥s)
LLO
FUNOMOVTO =N

OO O O
e e o e
[eleolololelololela]



14/07/07

= 73282

DATE

SENSIT

21
SUBROUTINE SENSIT(RAD)

FORTRAN 1V G LEVEL

0001

~

o |

L)

N

T

-

i

o

-

D

[+ 4

B~ ¢

-~ )
(@] [
wn -3
- TO
< DD
« — -
- o
— g g -~ T
QOO (@] ~y
~no; n X
vt O - g
FEFTO o -
Z—r O~
=D EO e
o> UJL 0 <)

HQen e QMW
OO M UNUS o

QLI I~ O
s o o oO<C oy

o S Srmem - glld

e NWO O~ Z o
oA OO «

[l 13172 D=L TR ] ]
o’ bt (L =
—HZe wf =2 o)
ZUOOUZ o

W o« Z e~
NE w=QU~OOr »
Tl O~ wrip—X
o _ O N al{iem e o0,
eHU A e O e O D=
T e T Z2C<UaLOON
e D e Ll LU
NI _J_ IO naEninGip—
I B O <L I D=L
o ~
WoZZ2Z2Z2Z22222

O#+QO0OOIDOQA0O0 .-
WJIEEZITETIZETE
—I<EZEETITIIET

ZwuQOoQooOOo
OO0 LOLOLOLL

)
+SQRT( 1o +2¢ %SP) )

VLDV ot il
oy

DAl pTatie] pteoten
=y = et e
QOOCOQ00
elelololslele)

- 44 -



14/07/07

73282

DATE

SURF
SUBROUTINE SURF(NCH.J5S)

21

FORTRAN IV G LEVEL

0001

-

(=]
"9 [ ad
- I
< (&)
< (]
- L
— g p— — =
QO @) L)
~Nno w X
=3O J 4

O s QWM
~ VO E UL -
Z=—0gI~a <
q~-OFT X0 U
OIS WA~
i~ & o aQO
» eI el
e NUL OO~
[olel.NWallalls P du ]
NN Z e 3OO0
HZm a2 O
ZIIOVCWZ el
W e Z et~
Z e~OU~OO |~
L=~Q N+ Q wri—Z
O~ el «D
Wt e = O e O D= (3
o T 7 LN <LOA,
[l 1 ¥ jas ) TSR IS ¥
—td QNN Z
LIS Qe < ) -0
P
VZZZZZZZZY
*FCOOOOOQCE
AE T ETTTTTL
AT ELEITITITITT
wWoOoo0O0O0D0M
A2OOLLOLLOLLNO

NGO
bk el vd
(e]elele)

D~
s
Q0
oQ

- 45 -

ey o

[’ —t
®O ==
<+ 3
I~ Z e~
e e D0
v (sl )]
) oo e e
NZ L +-Z

(
(IC-1)cLToW) GO TO 2

UNT(IC)
UNT

[Te}
°
o
-
(23] -
m
(en] N
[ aad ~
©
(] [aV]
G * —
-t g L
- 5 ™ -
= e ~C
ol un] -~ =
b~ b= =T Z0
- o~ ~— zZx b=
o+ CF - U Q
-~V O QO+ > .0
~ — O ~i— + O
b —— = -~
- eZ o Z - - —<f
~22D OD [l ol ® - 0
WG W s Zey =+
Z ol oA DU Il A= Z O

DO+ [ ZZ0-++ D 0

ECCPUODDIDNRRNRLT_U I e ICTet
OO ) QAL (| Q< i e G AN LA 10 <A e bt ™

NN UNOCN =D~ i~ |- ZC

(IR—1)+PUUNT(IL+1))/2

<
ate ]
m.l* i
WJZ N
DD Ly
Zioun

HHI—IZ N Z~

DOUAX N  ZEULZUL UL XU AN 20 del | DENCO
O3 g ot et T 4 L e bt et et L et ot L bt L T, ot (0 o e b L et L4 T < L )

o
<

(Y] 3y} 5§

N0

DO QNN DD OD AN OF O O AN F VOO0
~ OO A NN NI N O YN O N NN M G S P Tt
olololels]lolalrisclslolelelolololnlolololalolalalolalololololole)
eJololololvlololslololulololololololololololololslslololalelols]



14707707

= 73282

DATE

SURF

21

FORTRAN IV G LEVEL

+HM*FONDO/ 2, 0)

+1
AR=FONDO
QRT( AR

- W
(ol | Maw)
D=2
e =Y i O
DL -
—~We Z -0
Ve owZ
L= SIT Y. q¥h]

~—

- 46 -



14/07/07

73282

DATE

SURF2

21
SUBROUTINE SURF2(1

FCRTRAN IV G LEVEL

0001

RIG)

—

o
w0 [t
st T
<T [&a]
< —
Lod —L_L
—— -_~ =
[w1e XNe) o -
—~no ny X
—EFO A
L=t (S~
ol TQ o~
o~

O~ WL~ CLU
A~ e QLM
[ Fa T n b Vvl Io T IS
Z— QT <
<k=-OFT T

0),P1D(50),CCD(50) 4V1D(50),CLID(E0),IPICD

KyINDZ2

ORI J~ ¥ WNIN
Vil e v o e O<] T~
o O O e~ =] o L Hi{ ]
,—UL OO~ aAnU
COAGCUNN <O 2 o>

L 2D

L

:
Lid

7z

L 118155 b ST (WD)
e e O O <L
—T e T -
ZUIDCHUZ o
LORETa
TN o~ OQU~ O
Wi L=~ 50
) O i N~
(L e e (2 e G D i

w~eip—

17+ PERCHAKEV,CPM, AREAO,UGM,LARG,H]1 yH2,J1

2L e sl

Colis O L b

f T T Z<TUNCOENNNNNV
L O Wi O TN - 00 G

—

AN I 1T ik nis

R ]

LS9 I O IO LI il ui o

o

WOLIZ > Z
A OODCTOOOCTCOO00Z
rL\aMMMMMMMMMMMMME
S ET I FE LS IIT IS E R
WZCC oo 00 D
L VLV VOVQLVULLUOD

-

-
22

NN
MvnNi\laNV‘IvCa

Q= O G W D Q0
=t e = el

QOOOOODODMD
[ololelolelololele]

- 47 -

p— p—
— O

LOON
MO0
| ™
TE~N
NON
QA Q=
[V 1% I
O Pt g,

OO D
LLOW = (a2]
bt -
—— ——— (2 [as]
TEZEZTIEZ ™ ¥ -
VNN - N [
0000 —~ i ¥ m P
wnuynw O o D -~ = —{=~ _]
g o O O =~ -~ + ©C e~ L
L o 3 i e o 0O N Ot
X¥YZI C Ty NTY O (R BN &) Qe X~
< g 0 N -~ o= — - S )
++E A0 LI e B Lo I VW A N o B o W Vo K N
ANTIES ONH el E (e Il T o+ B O~
H=NOQIN e AlY -y V) =Y N nZ+ T
UMWV A~ D Y o oo YO Qe | XU
NN NEZIIHNCTD O~ SRICUI 1] SRI Neo= N <o
DA NN C e~ —0) M X <THN e X< Qe V)
VLOOLVUVNHLLZODOOYOMIY Y I e CO¥Y e ) A2l Zed i
JT:JJJA.AY..IT.CJDV:CDV:AWIIGDKANIIIIIAH
(o] o ~ QO i S0
m - ot o N

COANMOGFNNDO O OOy 567890123 L,..3,0780.,01
=l O OO OO O O O OO 0 OO MO 0 0O 0OV OO 0 N 7 3 S anuny
20000000000 ODORCDCOOQ0
[ololelalololololololalololvlololvlolélolslvialalololololelololole]



14/07/707

73282

DATE

SURF2

21

- 48 -

UGMX*DENS/ (PMOL(JJJ)*WEIGHT)

FORTRAN 1V G LEVEL

-
<<
Ll S
(o LL
- ° it 4N
i o > Laal )
H -— ~ ] q
— - 5 a— (=) .| ]
] e Laa o8 - 0N - = u [ | -
e —OX - -0 -t en] -~ eondam) (&)
—_ -t ~— et = ~ [TV S [T e) pd B
o S St S [t St St St | * o 0O DON B
% - b & pd U] =z 0 O < X 0L O Ol vt
hv4 O ~udiZx Do~ WLZo o | Z 0~ W TIITEX »
4 O DU 0 N D () LTS o' St S S 1o Ya's
- OQWIMZ—_10 O WOZNJO ZUL 2Ol Tr~ =
-_ _ R ORIOQM ) QU ) QO+ COON (N e i
(] e e e e~ N~ HOZOOrAL el N N
o e T Qe F  Oemememem0N §] OV % 3¢ LU o 0 @ ol
- W wvCOOQCe v OOOQOCLN OFU N~ \—ZHTO Co=Z
(@] < QOO0 A =QOMLOAOZW | WO ™ o  WLLILIeLU
Frd o~ O ord WAL et et O O e QL ke e QL 22 1 36 UG O 0 O e 00D 09 00D
— IS H L O QO A0 O TR QUL ) <CO ) MY ZZ
B I A L L e e e L e e L e T | I L (RN (I V5 W T | e £ = Mo L P P VA V4 VA L T %4
QOO LY L O v s o D QLA ot o e e OO N N O | oM NN AT
e = D= =l HNQCSQC - ) HNODCQeZZ 2T NG LIZE T Q || s, | Z -
Od O ed D e IO e Ol T Qe Qi drt O QL 0 QZUI CED QL b= bl L L L < O 22
(LIETO L L T AT - Y N S L A B T L E- ST W B LS (TR TR TR (I TP H T T WS g YOUR L gu of SUTERTTS T TS T 4 TT
QO O N o (@] ~—t
5 W No) ~
NOT DO~ O N FINWOM=OP O -ONM-F I M0 D O 1O GO~ O DN NI O
DN LN D SO N0 0 O D O DO O PP PP P P [ e M= 0000 0 0 000 0RO RO e O
[eleolaolsleolslelelinlolololnlolols]onio]olelolololsinlolsinlalolnlslololeololslolslololole s
0000020 OQONLOLLCOLONOOAQRONOLQOOVOTOLOOOOMDO



14707707

73282

BATE

KAL

[
[N}

IV G LEVEL

FORTRAN

1AyB)

DIMENSION C(10),E(10)

SUBROUTINE KAL(N,C,

0001

0002

o (e
-y =l
N I LLIQ
1 e 3
I Ol
2 ———— | K1
"™ N
[ LT TP SR T4 SR P
N QOO D O
Db TZNHZ
0 9 2 0 el X0
ZOOOO—OVUWOLO WL OD
tuwnnn LTI I | I=ieb=ad el g S
Zre-d IO~ e~ ONLLIOW ) U
LOWOOOOMVOOQ<INKD

—l

O FNO~OCOOCNM-F N O~
QOO0 rdradr red v i v
QOOOVOOOODOOVDCQ
QOQOCOCOQQOOOO0O0

- 49 -



14/07/07

13282

DATE

FIGURE

FIGURE(NCH,NSP)

21
SUBRDUTINE:

iv G LEVEL

FORTRAN

0001

CL&y EL2D

=
M I

)
2

L
L
’

Wit

tl,
L2,
2 H

[SSIFAL 3

oot
O
d i
<« e
L2
(v ]

NG
elole]
olele
OO0

Py
(@)
Wy -
-~ T
< (&)
< ]
- [T
— e, w— -— =
OO0 O -
—o [TaND. 4
>3~ o € R R
Zw~ O,
(s EO e

[ QST Yo T P ¢
— e FT O e~
Qe L IO~ (L
Qe a— O
OO SN -
<t—-OFTZ(Q »il.
QI =
A e oy o (T

LG L Py o I
e NI QD
OO GV <™
lﬁj_»\vN((LC
e oA (L
~NZ~ aX > ~
TN OUIZT el
i w22 wtlje~ el
o DL~ (O Ot
N O e p—
O Ve N o
o e (2 e ) Do
— T T L <N

=0 O 0
OOOOO mimir
DOOOOODO
eolelelelolelels]

— e~ )

o O O

[TaNERTa U

— et [a W

N

vy -~

J R

(SIS B )

— had -~ uy
- — e e
- o O o
o~ w0y u -4
e T St -}
L] N o O
4 o QR s B
T > > -~
-~ L -~ (@]

H M e~ N
X Q0 Q ~
<< Zin v O
-_J LonndiR st )
Ao o~ - >
-5 Oun n =
A > > e
o> —~« =« O
p- 2 - 10y
<0 <O O ~
V< =N O
LW = - O
[g]44 ~ QO
U O'w ~ -
wa ~0O O W
20 XN N s~
O e X =~ O
TZ> >N A o~
<{ i) . A O
~ - - -
~ D~ e e~
N - O O
() =l N N
O s = ~—=
T MUV O (D
~_(a O> > O
-~ -~ ~n - >
LY g oo e o, — -~
-5 OO0 O ~
[anTon 1 2% 1 70 T £ N o )
e ] S T 5 )
o (2FM N -

& ol dN Iy
(O S Mdbidda ZZ 40N
—azZ (RO Y|
Zaldssuvsald
S NN T D N
SO - ol O
b b e L L o L e
LIS O N O
NN nNN
22T
COr N =0
FEIETTOZTOX
TEZEZZT AT IE
OO0 OMN
QOO ») &0
Lo B |

NI N0~
=t et
0000
elolelole)

0018
0019

- 50 -

D
NN

QO

0022

AGw
OJON N

Q0Q

Fakkd DISCGNO CELLO SPETTRO kdkodkdkk

LLO

(43}

=

[P
0z
—~ <t
~NO
L =
N D e
() e ot i

AZ <L Ol )
=X o Il
BN~ D bt
e Y O ]
NN I ENOY -~
et Dty ) NN
LT Z I )~
b & 4 I TRT Ty N

o
o

OO0V O—NN-T
CIONIN O N o0 N
QOO CO0
[elelolojolslolele ]

DESSIMN(XAyYY9y34919151450,0,DYY4316590,1, "CHANNS?,6,'COUNTS?,-6,

LL

0035

SS:‘-N( xA,Y,?., ]., 1161 01 2,‘0YY,"‘3105,011, 'CHANY\:S' 167 'COUNTS. ,"‘6,

£

LL Di

0036

COUNT(2),(MCAN=1)3191+140+05DYY-27,,0,1,"CHANNS?

0037



1%/07/07

73282

DATE

FTGURE

21

FORTRAN IV G LEVEL

3

+

3

k14

*

<3

o

|-

v

L

[

=T

(@] -—

=

— o

A L)
L

_- 0
=

<t <{

| -

—J °

g o

o -

<i °

-

L)

< W

i )

_a =

G4 N

] -

E}

) N

= e

[€> BN

vy o

- 3

o >
(%9

=

L I

k-

% L

0 Q

(S5 18]

0028

=
=t
i -~
L. ot
i 2
L PN e
e K -
(82 - ~—t
O~ =~ [
< ~ g -~
w o 30 -_—
D - )
=i e w0 —
= O 9 o
~ o oM i
Melaig w
D wem -~
e < o
Mg < (@}
A= > -~
O>> =w oM
- e P Q
O~~~ o]
<L 22 o -
-390 ]
>4+ + <t
[Sasfenlnn =
D < <L <% >
L -~
=5 >X X< )
3¢ e v e >
St Ss? St s T —
Nale'f SapCTIE o Ju 4
L WLl
oL «Cood
0 P T TE AT ol
DOJC>>TII> N N DD
0 alNNUZT Z Wi $ 2
[enTao R I IN{] LI ae PR
NN o S I
nNt<ltJd 3 JdJ TN Z
Qe L L LI QAT
KDL IO
red

Cr OO M N O~ D
CO g 7 ST NS N O WY
NDOOOQOODOQDDO
ololelolalolols]oleolelele]

NN NI
[ERNTaRTaNTel
DOOCO
QOOQ

- 51 -

—
o
o~
-
-
Ly
[
<
[
(8] —
L] ~2
- L]
- -
9 o0
P . =
D <L
Om QO
= - il
Z2Z oo
Qs -— - -
L= - -~ =
(- i Q
= e~ - oC
) o o —— -~ o
=0 - O
= o~ o~ ~— 5 0
LIARTAR (6] Q0O
~ 0 2 = -~ -
Csle '8 -~
O e~ L) e P~
e » ? 0
Nip~~ D [olw}
20 9 - Pt
eiole] Mm [nalsn]
hall IR 53 «f <X
~ma Q -
Mt <t - >>
OTT — Dl
Q> > M~ -~ -
| - Q — -~
[agr o] fon 2T
Lo~ i )
= ¢ 2 [sa] [selm]
>0 < —0N
—+ + - + +
[ anas) > [hafas]
<X ~ < <
e o o - =
—>>< [ X<
Prr > —
e d T S Ll
s ANl Yol T
N SRR | P T B Jud

e &M o
TEZTHEZE LT E

LNZOII~Z+ZnZ
e BT

— e IO~ -

—Hid CAdnNzZad

CLUOOWLOX000

N

O OO O AN G 1
NN OO 0O WD
OCOCLDOODOL
olelovleolololololele)

O DN
<L <L« <L <7
R o el aal
= > XX > X
D e St Nt e St
st S el N s
TN el
JES N PN PRGN L 0¥
NI NGIS

e YT
< o 2 e 2

S>>
VIV T

RN S DR PR S
S RS PR P P |
<l <{LL T
|SISISIBISW

LW

O~ T Ot
OO O~~~
DOOQOO

INDICAZIONI PPM CLEMENTI TROVATI kdkdokk

GNQ

etk DISE

20) GO TO 960
IPICK

&
)

Li:
1

L o -] o ll
Relololole] L4
P T [N e Y SR
<t # 1] [P

VT COZDE Q-
Z L - QL O
L OOLL (O, ) et

Mm g o
~—t

NEOG O~ TO
I~ PP PP - 00
olstminlalotolols)
00ODQO00S



14/07707

13282

DATE

FIGURE

Level 21

G

FORTRAN 1V

- 52 -

i
-
-
o
Q [a))
° -
[oN} a
+ v -
jee] LD
> -—— <L »
H [s0] D -~
o] -~ o
> -— 0N r—t
- hd [ JRSTASY
- — '(2
(@] — et
@ o o0 LU
e - D e~ =
AR} L ~ g 0 —
o -~ -~ 0 o
v o o a [a W —t
<{ oo 0 & =~ o —+
- o (@] N o] [ ~ N0
+* —O - + o0 =< e
~ewr ¢ O QOO Q ~ 0 (N
~<{ o\ o > en (] Qe
L] Rt O ~ nweme o Q0 tn —i 1l 0O
Qo L e pad vl - M [Xanfin - O o auvd>
-3 31 S Ealinng L <I>=OKn ~ ~ 9 o W sinst ¢ <THi
s ot (o] o 2l M o —~ W (] =l oo ~Q
EOOT e~ o0 <L~ o) o i 4 - - Zd—~ o~ N D=
(T1Z2 23 e e ~a, 0>+ rdem 00O Zz MO O ZT M omeme— 1N —
ZILUL—~yyhd O M e =M D> — Ca o~ L ey (O Y
NN & = - - Lt oo I B QO vt -~ MU SN oo (O OO
N, o e (N 1) - DO e D>CCr -~ N ey et N e O b ~ o o
—_ g gl D> (O e e B B b "€ ae Ton < DA vyl e~ Gl D> (U o Cxra
aririseN() = & (O [aNar S Lac o b 4 o> X (& O MY WD) Ordea) & & (D w— L350
LR R S I [ \ey J T T -} A L T O R LR I S R T T R e B I O P [ oV DU 9 e
]~ XX o~ ) o~ o ool >t 0 deadNarnr e D | I o~ ALY o~
A N N et S o S e - Laa s AT RV v N R e D P € P | = ol OO0 e =l NN
YO OO =0 o IRV IS PR R = MY afeaTss! e CogBlOrAQOS | XD O o 1] bt
e el (5O oY D e oS OO IIE E UL Qe ) SO0~ e 00 Y H
— el et (DD ] I o~ Ve A= D AT T T3 e L) Y (DD ) 1 = D
QUODNCOGO + 0O D<) O CNZNZZ o AOMeemes eSO COn o eQ i =TI
O>>>_J_J Y [ Db ) Tt G O X e O D S L A | A L e
e "t et <L AL L d ] D F AN Y i O~ {0 e ) e ) A e Ul s et A s e s e <L <L ) D i NN OO
NHHHANNAdd et Dernernene ) Jdd A2 %] Nvwrrtamerr ) I U | ) d D <D ] e
AN AN DU Y C-tl UL DD < < <TI0 = UL OO i O AN << 0l A 7D - L,
D DK DE D= D= D= A D bt LI s it i L D LI L QLS O e OEI SO O (3K X D= D= (O D it d O (O it
—~ Q ~O -
Q o GO un
[ o
LOOW
OGO O AN NGO~ OO Qe oy (0 I -0 DT Or4ONOSFN O DO e N O O
WOAARVWORDDMNBG PN OTODOOOD0Q fo L e R e e Lo lan R P o oV oV TGN TRV T QN FNT QN RN TN TN |
COQOCOOROOODNDOOOC D vt rirmd rd i = e~y el el el ek o o ol e e ot o ol o ek o 1o o
lelolelolalolelolololalololololslolslolololslelslolole) [olelwleislolelololelelolslslolslolololololo)



14/07/07

732¢€2

DATE

FIGURE

21

FORTRAN IV G LEVEL

(@]
°

[gN] -—

J —~

o -

> -—

i N

w (o))

> —

o
-— ) -~
— o~ o 30 0)
s <L >~
W oe Q "~
o= o~
- N bt
ol QO i~
O o (\]
¥ AN M _J
b o 1L
ol D e
[ - 0 3
v o —~00Q
Qo oo
= o &
< & M~oNey
~ o0\ o~ + 9o
— g e~ sAlele]
N -~ D> =
frd & 1 o~ e
Y~ Y Cem el
Oy 0 = o &\l o o
Nt N e (o=~ ol O
Cot+ 1] o444
A0 —0Tei g 00000
o> >+ 0D>>
Sias Nt e
(D=~ 0 n —~WQD>Wrd = w
N e B e e L
—_— (N - oD
O 9 o el s e e
o~ 20> JT-
L L N e B L | % |

Wi =—coQa it 0om

O T (= JDOT TS U
N> o J>>D>>DD
<INHV 2O 0NZTInIZZ
o~ ol ity
et = N O D dd o d |~
—— ) M A I I =
L =1l =X b L L <G L OO
e (S (DD QU QQ OO

Qv
o
P

Q
Uy Wy

QAN SN O~ DT O NN
[a3XaalaalasFasTasTaalaaYaaWaa i SEAEN LN o
et =i f el e e 1 v = e e el
ololelololv]alolols]ololole]

#x%% DISEGND INDICAZIONI PPM SENSIBILITA kkxk

LLO

- /53 -~

o

[3

(49

Y

fo )
> —
1] -0
o L —{
> o] ~—
- _—
—_ -_ ¥
- h4 =
(@] - ~ 0
° ~ N J
@} o Q. gy
A - ~ »
[} il o o
(7] - D0
— <L Q [sae )]
<+ O (] LS
N O NN
—~<{~ o - (K]
—~a o N QO
4 o -~
" [Ialia) -l Z0 O —~ e~
o v <> ~ N INM~
b3 3 R a<t oll P~ -~ oo
QO = o ¥ =00 o ~ O
= XOON~~ O —_——t > ~ o + 4
CZZ A~ ¥ 9 O+ —A~0O
7 Zup~xyx O S0 I
OL SN = - 0 QO> I emrwe
N Y v N gl 6D » > o n
—lilem o cTNN O A I < =D
QW) ordrde. N O —it otli—x¢ o o>
T o Lo B N Vg YO A NV 9~ 00w T §rorw
H e e >0O0 —~ Y o~ 0T XL
o X000 D o = VLD 0o

l et o GOOT T I
ZO= N OOQOMU MOV JdJdD>DD
! GO+ oD "-HEDIAv AQAZnZZ
NFOUOD A J AN | YO DI~ T =1
N e e L <L < D=2 OO~ Ot - =
~— NNl D~ JIJJIZZ
WD OFN OO Lo nOFL L L L <O<C<I<lg M
i 2 DE D DE Do D= D= D= el e 5 () (D ek bt A LI OO QO O L OV QO

[aa] 0 J N
19 jeayen)

TDOOPOQANMIF N OO OANN-TN QMO O
(GRS o ol R Ta Y TR Y Ta FFa YT T Ta TV TTaNTo Y Ta RV IV IVA RN o 210 No RV RN s TN RV 4}
i = e e i ot e e el e el e A e e o
[e]lelolelololelolololololololelelolelolololololelolol

el = [Sq
~ o M
ney 1o
oM -
[l o
o<l N«
Oown Vw»n
D a w o
- Ik
~—CO—C
QzZz-ozZ2z
=+ oy o
S e nz
< CC O«
Nd=k~d=-2D

WLttt Z
QOO el

-~ O
~ O
—4

O =N MO O~
L e
d reed et ed e
COQOO00O00O



14/07/07

73282

DATE

PRINT
SUBROUTINE PRINT{IWR, IRIG)

21

FORTRAN IV G LEVEL

I 3 A e sfekok ok

IN QUESTA ROUTINE SI FANNO TUTTE LE STAMPE

Ll et

cols

ke e He ek dekoaok
%
G

LOO

0001
0
0

Q

(&

Lo ]

a

o)

”>

o

Lo} W

- —

- [}

o ~—t

T -t

- Q

— -

o —

- o

€] 'y}

o ~

<{ 0

-— - -l
Q N - >
n —— -
- T O -
<t wa.>D Q
<t —E - n
- W1 -~
—— - T O
[@fe e} O gl (&
s B X e Q
vt e () L T [
FEIO g AN e -
Zq—— O~ ~—5 o
SO TO euio n
XU~ O g T ~
- T b0« N

Q= olLN—~W2>
O~ prOUVIM <L
O X ENUW & o =t

ND
Pl

?

D Pl Ty Lo o~
I OEXO «llil &« YO
QT IIL A= d=) YN
rdll.w o o oOL Ty M~
o o X ememr wSTL o™
NI OO~ T . O

DOA DNl &« D>
rAlOVN e J O e~ (T
st bt O (YL e B O )
—HZe~ w2 w00
ZUNDOUIZ el o0
] «hZ wlliemy o< (DM
s OQUI~OOHH X0
mQFO wr =S LG W
OliNer olNomnr w0 7 )
s e e O D Z QU
o . Z L <TUNT O NSNS
Al D = e QO Ll e O OO PO
A AN NI

AN
L2222 TZIZ
200000000020
FTETrETITTIZTZTET,
FIZTEITIIEZTETEE
LOOLOLOLLLLLLOL

S WG OO O NM N0
OOQOOO riret et pd y=d =i
OVCO2002D00Q0
[ele]ololelololelololololal

-t

- 54 -

- O

— g - g

NO—~ON
jolol o lolells)
OO0+
o ol & oD
MO0 OO
N Yy
hand Lo }
Il

oL i Ldtauaug

| ot e O e~ D
T2 70 e et b e o St Dee] e ed
N U oY o Ol el
AT IR

—
[gV]

M~ OO AN OGN O
SOOI NN N N
lolololelololelolelole]

20 GO TO(l) 2’3)"{'1516, 7181 91 10)1IHR

0328

=115)

FLUX
(K)}sK

W Iy, P

DOV

O

[elelole]

)i

L N e}
W00 00O
T e e St e 4
=z
U UL
bbb b =
Z At g ey
OO
LEZZIZIO

i

QNG
N mMnm
olulelelsle]
QQQOQOO

OO~
QO rdr+
Q000
— e =
"™ o O ,O
[E2 X RV INo INe @]
T ot St vt S
=
SRR TS o]
[ nlamd sed s o o
P S T T ]
Qe esac)
OXEEFO

o

BO~OO
MM Ng”
jololololels
lololelolele)

NO
Q00
[saTe Y ep}
L
NoXVsi¥s)
o
[[RESISNIES}
Ol
[ R TR ]
[sdsd«qas
Las I P

[a))]



14/07/07

73282

n

DATE

PEINT

21

LEVEL

r~
o

{TRAN TV

a¥
JN

{

F

oo
[lele]
Q0+

- DO
Nefall fo)

~—

—
Lt 0 O
b=
g -y

[s s AV 0D}
XD

w0 -0
QOOQ
QOO0

ELEM(J),EN{J)

o

N

OO+

- 00
LD =O
DXl
= [
[EUTRES S I e
_ll..TT Op—
P e L]
Ocler el
OEZeD

~

OOt
TS FatvalTal
OO0
elelslole]

ELEMUJ) yPPMyAA({J) ,EN(J),ATOMI

P——

oL

O

oG+

- (DO
WO O
Dt 7 =4
= —
UGS |
=0
iy
ladsFad el
[k J ST &)

un

RgTfalNal g ee]
LIONW
DNODO
[eleololole]

1 EN(JJJ) yENERG(JMAX-1) 4H1,L

i o o a0
DO olrd
Do, vt

L LA LU &5 I T e
=t~ =
Z et (D

Ot xS
LT L0

-~
O

GO N
WiGNG 00
QOC 0O
QOO0 QOO

- 55 -

JYyEN(JJII) ENERG(JIMAX) 4 H1,LAR

DOON

Qi +

LD O
Ui e «Z 0
DO e
T e et b
LTI D)
Q. O
P et 1O TN
e ol wl
QX EOD

—
7

Sl oo
DOL OO
QMmO OO
QO QO

QN

O+

cOO
L ==
el e Wty ]
o bt
RIS | e
==
= i
Dolal
(@ {310

Q

0069
0070
0071
0072

SLEM{J) 4 PPM,PERCAA(J) JEN(J) ) AKEVyHLLARG,CPM, AREAD,

——
QM
oo
oo

o~
+

- YIGO
LD WEWO
D C o

Z

-

[ TEVIERT gy | N
= D~

4 S
Do X DT
LZZX DD
i

[a})

a3 Rl FRREERNe]
e i
oOC QO
QOO OO

o

EL!

Q-
Q0
G

MOJ) 4 PPMyPERC,AA(J) JEN(J) 9 AKEV,HL 4 LARG,CPM, AREAD,

o~
+

o~ ni~(D

=

fm =t

valdinisg
= O
P L ]
N der
(O 2edn e T

=Yool
i O
200
Q00

00€1

0JL<d

I VALORE A I KEV

ERRo0/0 1

00&3



14/07/07

73282

DATE

PRINT

21

LEVEL

FORTRAN IV G

- 56 -

<t [ ] - -~ L] - 4 e I T 9
1] e o T o BT T S T S UL < R 2 8}
[ [3a] ° o0 o ol o O W
] e o 1 I~ - o ®m o0 ™ 5 ®w ]
[ [} ~n u- [ Ve, L o ~p~ <L
Fra o0l o Q. O ol mu < Q
el ] o = - O o ™ o ol
[ | O'» N - MNe 0O 0o C e
11 W . o = L) Ui & Wie 3
= N} Q. P~ —~ Ord QO w [a W) js TR
O v U, e e L Tl bl Z . -_—
po BRI | e ol - me - O ) 4
. [ - o = - - e o ) =2 = <{
P )} -~ ™ = O = -’ 0
Bl w0 M N ™ k=g b ) o -
13 - oM ¥ o w 22 = @O ~=
T I T 1T R - S TR BT W 1Y B I
i1 [ > Wwige -~ - » (S 22} [4¥] -
O =i - — - - - -~ = o ~
o i - rdeomm @ = - - - o QU <t
ITTR | ~— ~ — ~— o~ ~py L LI -
Nl N ® it & (N ol ol - - - ]
] ] om > - o® o™ Qe L A Tl B |
< 1§ O~ it Lo Oe Do M ~ JFfiom
Wi . F W e ey L UnN len © -2 D
ol (3] Q.o *® i »= C.o QL o O o O =N 1o
G 1] SO mX e QC OO OO e~ CF-U; sl O
1 -~ X s ' hal > 3] i) U DO -
— §§ *0 Qe o o o0 = o~ OT= i =
e —. e — ~ — X O~ X
— g — h ® g & e e & s NS0 | P~
] - i e~ - - - o - N 3O
= (] - Mw g = - - N~ Z Lo I
P et Ulpd S L. ~e ot = O FL S
o, 1% (a2l e XY (3] (a0} o O e{Jf
[ om < w o> o™ o ow - Mo §j O
O ) O e Vel C o e e [ Do o
I 1 Lidd mliie OIS WIS WS O.NXee | X
di q Q. - 0. e Qi Qe e~ s al 80N
R —ON b ariw O\ O N = Wi ew -
C T | w e O e -~ .o B R T e e -
[ - - Q> = - - - - - [NR N lux_,_n
—_ ] A - - -3 ao iy
b - I R e R T e I i L DI S ST B g AR R
£ g . - 4 (28! (AR ] Lo BN S d A I g
.k - - - i e * o®m gm® ADNAITFA 3 F M
Bk L C - n o ol o LU LIS § s
[V IEEY I AN 2 Qe O ONWOCNLI<Ia DT O [ Q.
o 8l <o << < o < o< vQA LI~ o[ 5
[ N e e B [ Il e B o T g o R o S
E | =l ® e a FU el el e XXE () F el
L | e~ o X e~ ee o= MO XX
Y i e e O i m i el o TR N A R
— — n - 1 i - i e el o im w m
WV o wm ) e o~ = o~ wie abim o) mEm n e on
St - { - - =~ - - V) w D)
P j Te &«lXTmils olme Hl » TTT oD
- T} ~ed M-I O e Tl ‘afMed pemred '\lll}l—s_l—/ll
bt ] ® O Onrrir i (V] O DN e O o e e v L e
— b o Cr L4 o o - e » WLy -
Lot IR B et a2 1 et T;OuT:T%(..LT;?«dT;?ZT;I TT.TI =t~
< 3 o lu, esTi<T el el o<l o<T el | ST
US4 | 2.0, To 3 Z3A= 0. OANMIEXT 7hv.\. =
O G O olmX® Ol QU N e i oo
SO S O D D0 oD o o0 o o &0 O O30

Lol e Wi .-

N O O = e o~

o~ Mm W WO~ o (@} [ o TIN ¢ W & R ToN |
o] o Q Q OO0 Q — O O e
o 8] [SLINN O AR O AN [oAl (6] <O D D o0
s T e I T o o |
3 Sy [Co I LR o0 ) o - [ o 2 BRNRS. S CA RS
w o3 W W oo . O [} Qo U O
(@] [a] D 0O Co O O, oD 0O D0
o Q o QO OO0 (@) Q- o O O Qo

oo > m XF_,DCIAF | T

RETURN
ND-

(£N]

100

[N 14S)

0097
0098



IN QUESTC FROGRAMMA CI SOND

ELEM

L1AG
L1CA
L2CE
L1CO
L2CS
L1FE
L2HG
M2LA
L1RB
L1RU
L1SB
L2SC
L2ZN
L1ZR

LIBKERTA
ENCKEV)
110  £57480
67 B0T.40
141 145440
50 1232, %0
134 €04.70
56 109860
203 279010
140  4BE.30
86 1076.60
103 £10,20
124 1€90.70
66 1120030
65 £11.00
95  724.00

RES(KFV)

3.000
3,100
20400
40200
3. 000
40100
20500
2,590
40100
3100
4. 700
46100
2. 900
3. 000

3 SPETTRI

PECIMIN)  VALORE
18506~ 06 - 60 911C
16 010E--04 9o 2T4E
1502005 - 1o 736E
204968-07 20893F
5.9805~-07 4o 100C
1.0£06-05 3.914€
1.0356~05. 1,018E
2.870E-04 3,030L
3.3206-05 3,972F
10201C-05 3, 004E
8c030E-06 2. 9T6E
5675606 2.926F
1.9656-06 6o458E
7.390E~06 1.877E

PERFORATI CON CODICE

A

08
13
09
07
07
11
09
08
10
0%
09
07
10
11

Pe MOLe

107.870
40,080
140,130
£8,900
132,910
55.850
200. 610
138,920
85,500
101,100
121,760
45,000
65,380
91,220

ELEM
L2CA 47
L2CA 47
L2CO 60
L2CR 51
L1CS 134
L2FE 59
M2LA 140
M2LA 140
L1RU 103
L2SB 124
L1SC 46
L2SR 85
L2ZIN 65
L2ZR 95

ASCII

489,50
1296040
1173.20
320.00
795,00
1291.50
328060
1595440
497,00
602,60
889.40
514400
1115.40
756060

EN(KEV) RES(KEV)

20900
o220
44100
20600
3,100
4o 200
20600
40600
20900
3,100
3,100
20900
4o 200
3,000

PECIMINY

1o 010F-04
1.010€E=04
26 49AF~0T
1.730E-D5
50980E-07
1,060E-05
20 870E~04
2. 8T0E=04
1¢ 201E-05
8. 030E-06
5o 67TSE-06
7+ 400E-06
10 9656-06
70390E-06

VALDRF

5,761F
1. 130F
2,612E
20 406E
5. 683E
5,812E

4, THQE
3,561E.

2.034E

5,952E

2.427F
1.395F

6. 818E.

1, 509E

-A

13

14

07

09
07
11
08
08
09
o8
07
11
09
11

PoMOLo

40, 080
400089
584900
52, 000
132,910
556850
138.9290
138,920
101,100
121,760
45,000
870630
65,380
91,220
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