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ABSTRACT

This report describes a series of programs
used for processing data from luminescence
experiments and an accompanying technique
for transferring the data from strip charts to
magnetic tapes for input to a digital computer.
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COMPUTER REDUCTION OF ABSORPTION AND LUMINESCENCE
EMISSION AND EXCITATION SPECTRA IN SOLIDS

— F.D. Blair —

I. Introduction

The programs to be described were developed to assist in the reduction of data
from a series of experiments on the luminescence of alkali halides. When the experi-
ments were set up, the results were taken on a strip chart recorder and no provision
was made for automatically recording the data for later processing by digital computer.
This system of recording the results was dictated by the cost of the associated digital
recording equipment.

The manual operations required to produce corrected spectra from the strip charts
proved to be laborious and time consuming. With a large number of experiments already
on strip charts and more experiments to be run, it was decided to find some simple but
reasonably efficient method to put the results into a form suitable for processing on a
digital computer. The main restrictions placed on the method to be used included:

a) previously recorded data had to be salvaged,
b) the method had to be easily and quickly applied to new results being produced,

¢) the recording medium had to be suitable for use as an input to a digital
computer, and

d) some simple method had to be built into the data recording to indicate to the
computer the necessary conversions to wavelength and intensity from the
original graph readings.

Several methods of conversion were possible but most of these neglected one or
more of the above mentioned requirements. The method finally chosen was to use a
curve tracer to magnetic tape system which not only satisfied all the restrictions, but
also offered a saving in manual labour over the other methods.

For the present system of programs, the data are transferred from the strip chart
to a seven-track low-density magnetic tape by use of an Auto-trol Corporation 3400 curve
tracer and the magnetic tapes are then processed on an IBM 360/50 computer. Data for
the conversion of units is in part included on the tape. A simple linear relation is used
for the conversion of the various units. Tests on the data have shown that the accuracy
of the method of conversion is within the experimental error.

Since most of the programs to be described require the same form of input data
conversion and similar output representation, these features will be outlined in several
common sections. Variations of each program from the general form will be described
in separate sections for each program. It should be noted that the main programs have
been kept independent of the NRC plotting routines as much as possible. All references
to these plotting routines, used at the NRC Computation Centre, are contained in XPLQT
and XPLQT1 with the exception of the control subroutines NAME, PAGE, and PEND.



II. General System Description
a) Magnetic Tape Format

The data on the magnetic tape are blocked at 84 characters per block, with the
first four characters giving the spectrum number taken from positions 11, 12, 13, and
14 of the thumb wheels on the console of the curve tracer. In the processing pro-
grams, the first block of the desired experiment is found using the four-digit spectrum
identification, and each following block is accepted until a different identification is
found.

The remaining 80 characters of each block after the spectrum identification contain
ten data points of eight characters each. Positions 1, 2, 3, and 4 of each point make up
the X value taken from the left four positions of the X register as displayed on the
console of the curve tracer. Positions 5, 6, and 7 give the Y value taken from the
middle three digits of the Y register. The eighth position of the data point is taken
from digit fifteen of the thumb wheels on the console and it is used to represent the
scale factor of the recording instrument.

In the first block of each spectrum, the first two data points contain the calibration
data. The first point is the minimum (x—y) coordinate taken at the lowest value on the
chart being recorded and the second point contains the maximum (x—y) coordinate taken
at the highest point on the chart for both the x and y readings. At run time, these two
points are used to form factors which multiply each (x—y) pair to give the readings in
wavelength and source graph divisions (see Section Ilc).

At the end of each spectrum being transferred to magnetic tape, the last block
must be filled with nines by pressing the final button on the console of the curve tracer.
When the tape has been completed, an end-of-file must be put on the tape.

b) General Card Format

Each spectrum to be processed by any of the processing programs must be indicated
by a card with the format shown in Table I.  The general format is I1, 1X, A4, 1X,
5E14.7.

The continuation indicator must be one of the following:

0 No continuation to follow,

1 Next spectrum card contains information about a spectrum which is
to be considered as a continuation of the present spectrum, and

9  No more spectra, terminate the program. This must be the last data
card to avoid an end-of-file indication.

The identification (A4) is a four-digit number which must be equal to one of the
identifications on the tape.

The four maximum—minimum values are in angstroms and divisions on the graph

and must correspond to the two first experimental points on the tape from the curve
tracer.
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TABLE 1

Format of spectrum identification card

Format Purpose

11 Continuation indicator

A4 Spectrum identification

E14.7 Minimum x coordinate in wavelength (A)

E14.7 Maximum x coordinate in wavelength (&)

El14.7 Minimum y coordinate in source graph divisions
E14.7 Maximum y coordinate in source graph divisions
E14.7 Dark current in nanoamperes

The final variable on the card is the dark current and must be in units of
nanoamperes to agree with the final experimental data points after processing.

¢) Conversion of Raw Data
The first step in processing the raw data is to convert each data point to known

units from the relative representation produced by the digital converter. The con-
version equations are as follows.

W W. .
Wp= Wemin ¥ Wp, - Wrog) wcmax_ wcmm
Tmax T min
I =\, +d., -1 L max = Lo min S, - D.C
n Cmin (Tn’Tmin) I -1 k ~ Y+
T max T min

where is the wavelength,

W

I  is the intensity,

n is the n th point,

C is the value from the card,

T is the value from the magnetic tape,
Sy is the scale factor, and

D.C. is the dark current.

d) Scale Factors
The scale factors are the appropriate ranges of the Keithly micromicroammeter

in use for the present experimental setup. At input time in the program these factors
are fed into the computer, one factor per card with format IS5, E14.7. The fixed point
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number (I5) which appears first on the card represents the number of the factor
and its location in the storage array. This number should be between 1 and 15 and
should be unique for each card.

Since the digit on the magnetic tape which selects the scale factor can only
vary from one to nine and since the table of factors can contain fifteen values, it
was necessary to define a table origin for the set of scale factors to be used. The
location of the scale factor in the table which is to be selected is calculated as

L=T+N-1,

where L is the factor location in the storage array,
T is the digit from the tape and
N is the origin from the input card.

e) Output Requirements

In each of the processing programs, the final data are both printed in table form
and output on magnetic tape for the plotter. Since each program requires different
printer formats, the description of the output printing will be deferred until the
individual programs are described.

Two graphs per spectrum are required. The first is the normalized intensity
plotted against wavelength in angstroms and the second is the normalized intensity
plotted against the energy in electron volts. In each case, the alternate independent
variable scale is given at the top of the graph as a reference (i.e., an electron volt
scale is given at the top of the angstrom plot and vice versa).

Four additional requirements placed on the output graphs are as follows:

a) the values of the variables are printed on the graphs at convenient intervals
along each scale,

b) descriptive titles are included along each scale,
¢) the dimensions of the graphs are variable, and
d) the scale factors and starting values are variable.

To satisfy the above requirements, a subroutine called XPLOT was written and it
is used by all of the processing programs except the absorption spectra program. In
the case of the absorption spectra program, a variation of XPLOT called XPLOT1 was
written.

III. Absorption Spectra
The absorption of a material at a given wavelength is proportional to the optical

density of the material at the same wavelength. The optical density can be calculated
using the following relationship:

I
Optical density = log 10 71_ = ux log e
2
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where [ is the light incident on the sample,
I, is the light transmitted through the sample,
u is the absorption coefficient of the material,
x is the thickness of the sample,
€ is the base of natural logarithms.

Two programs have been written to process the absorption data. The choice of
program is determined by the form of the source data. In both cases, either the
optical density or the absorption coefficient may be plotted as a function of wave-
length in angstroms and energy in electron volts. The input data for both programs
are in the form described in Section II.

The input to the first program is the optical density taken from the graph of a
Cary spectrophotometer. In this case only, the scale factors are accepted according
to the following scheme.

Range (from tape) Optical density range
1 0to 1l
2 1to2
3 Oto.l

The second program uses the quantities /. and I, to calculate the optical density.
Both programs use the optical density to calculate the absorption coefficient as;

Optical density X 2.303
Thickness of the sample

Absorption coefficient =

Input Card Format

The input card format for both programs is shown in Table II. Differences in
the card layout between the programs is indicated in the comments column.

Output Results
The final printout of results from the two programs is as follows.

Wavelength in angstroms (F7.1),
Electron volts (F7.4),

I, (E12.5) (program 2 only),

I, (E12.5) (program 2 only),
Optical density (E12.5) and
Absorption coefficient (E12.5).

IS B

. Two plots are given for each spectrum processed. In the first the x axis is
in wavelength, and in the second the x axis is in electron volts. For the y axis,

either optical density or absorption coefficient may be chosen (see Table III
item 11).
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TABLE 11

Card input to optical density — Absorption coefficient program

Item Format  Number of Use Comments
cards
1 215 1 Origin for scale factors  Program 2 only, See Section
I1d.
2 15, E14.7 13 Scale factors Program 2 only, See Section
I1d.
3 20A4 1 Overall page title-plotter
4 20A4 1 Wavelength scale title-
plotter
5 20A4 1 Electron volt scale title-
plotter
6 20A4 1 Optical density scale
title-plotter
7 20A4 1 Absorption Coefficient
scale title-plotter
8 11, 1X, A4, 1X, One plus I1 data, program 2 For program 1, spectrum data,
SE14.7 continuation See Section IIb.
9 I1, 1X, A4, 1X One plus 12 Program 2 only
5E14.7 continuation
10 E14.7 1 Thickness of specimen  If not used must be zero.
11 IS 1 Selection of quantity If equal to zero, the program
for plotting plots the optical density, other-
wise it plots the absorption co-
efficient.
12 20A4 1 Spectrum title In this position for program 2
only.
13 8E14.7 2 Plotting information
(1) Start wavelength
(2) Wavelength scale
(3) Start electron volt
(4) Electron volt scale
(5) x length
(6) y length
(7) Optical densityscale
(8) Absorption Coef-
ficient scale.
14 20A4 1 Spectrum title In this position for program 1
only
15 I1 1 End of data card

NOTE:- For each set of absorption coefficient and optical density values to be processed, items 8 to 14 must be repeated.



Subroutines Used

Both programs described use the XPLOT1 subroutine for setting up and formatting
the graphs. The SINTP function subroutine is used to interpolate where required.

IV. Luminescence Emission Spectra

The uncorrected luminescence emission intensity /, is read into the machine on
magnetic tape and converted to the appropriate units as described in Section II, a) and
¢). The emission intensity is then corrected at each wavelength by the response function
of the measuring equipment with the relationship
Il

Corrected emission intensity = -
Response function

The response function is the product of the quantum efficiency of the photomultiplier
tube and the transmission function of the monochromator.

Input Card Formats

The order, number and formats of the input cards are given in Table III. It should
be noted that for each spectrum to be processed, the group of cards starting at item 8
and ending at 12, inclusive, must be repeated. The card in item 13 must be placed after
the last group and before the end-of-file card.

Output Data

The processed data are printed in the following format.

1X, F7.1, 2X, F8.4, 3(2X, E12.5), F8.5

These format items correspond to:

wavelength in angstroms (F7.1),

electron volts (F8.4),

uncorrected intensity (E12.5),

value of the response function used (E12.5),
corrected intensity (E12.5) and

the normalized intensity (F8.5).

N

As well as the printer output, the normalized intensity was plotted against both
angstroms and electron volts by use of the XPLOT subroutine. It should be noted that
the program at present is designed to plot four graphs per page and that the size of the
page described under ‘Input Card Formats’ must be kept within limits to avoid over-
lapping.

Subroutines Used

All plotting was carried out using the XPLOT subroutine. The subroutine SINTP
was required to interpolate the response function when required.
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TABLE 111

Input cards for emission spectrum program

Item Format Number of Use Comments
cards
1 I5, 2E14.7 As required Response function Last card must have
99999 in IS5 position
2 15, E14.7 Maximum of 15 Scale factors See Section 11d. Last
card = 99999 0.0....
0E00
3 20A4 1 Overall page title for
plotter
4 20A4 1 Heading for wavelength
scale on plotter
5 20A4 1 Heading for electron
volt scale on plotter
6 20A4 1 Heading for intensity
scale on plotter
7 20A4 1 Heading for spectrum
on plotter
8 11, 1X, A4, 1X, One plus any Data for spectrum See Section IIb
S5E14.7 number of con-
tinuations
9 Is5 1 Scale factor origin See Section 1Id
10 Data for the plotting
routine:
(1) Start of wavelength
(2) Wavelength scale

(3) Start of e.v. plot
(4) e.v. scale factor

11 2E14.7 1 Page size for plotter Actual plotting surface will

(1) x direction be one inch smaller

(2) y direction

12 20A4 1 Individual spectrum
title
13 I1 1 end card This must contain a nine in

column one and be the last
card




V. Luminescence Excitation Spectra

The excitation spectrum is calculated at each given wavelength by the relationship

I
I = +

where [, is the uncorrected intensity of luminescence and
I, is the intensity of the source causing the excitation.

Both [, and I, vary in intensity as a function of wavelength.

In the processing program, both /. and I, are selected, converted to the appropriate
units, and stored in temporary tables. The wavelengths associated with / are selected
one at a time and used as the reference in selecting 7.. If the I table does not contain
a wavelength identical with the wavelength being useé from I , the I, table is interpolated
at the nearest wavelength by use of the SINTP subroutine. Wilen the excitation spectrum
has been completely calculated, the program normalizes the spectrum to one at the peak
value,

Two programs have been written to process the excitation spectra. The first program
calculates the spectrum as it is given over its entire range. The second program has the
ability to select a given range of each spectrum and to give results for this limited range
only. In all other ways, the two programs are identical.

Input Card Format
The details of the input data cards are shown in Table IV.
Output Data

The completed data output is both printed and plotted. The following variables
are printed with the Fortran format items indicated in brackets:

wavelength (F7.1),

electron volts (F8.4),

I1 in nanoamperes (E12.5),

I, in nanoamperes (E12.5),
excitation intensity (E12.5) and

ISR

normalized intensity of excitation (E12.5).

The normalized intensity is plotted against angstroms and electron volts. Both
graphs are plotted on the same page with the angstrom plot in the upper half of the
page. The size of the graphs is fixed at 19 X 11 inches (18 X 10 inch plotting surface).
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TABLE IV

Input cards for excitation spectrum program

Item  Format Nlégbgr of Use Comments
1 215 1 Table origins for See Section IId
scale factors
2 I5,E14.7 Maximum of 15 Scale factors See Section IId. Last card
must be 99999 0.0000000E
00
3 20A4 1 Main page title for
plotter
4 20A4 1 Wavelength scale title
for plotter
5 20A4 1 Electron volt scale title
6 20A4 1 Intensity scale title
7 I1, 1X, A4, 1X, One plus con- Data for 1l See Section IIb. In the case
SE14.7 tinuation of the ‘limited range’ pro-
gram, a second card must
follow with a format of
2E14.7 where the last two
fields are the lower and
upper limits in angstroms of
the range to be processed.
This applies to the continu-
ation cards as well,
8 I1, 1X, A4, 1X, One plus con- Data for I2 Same as item 7 above.
SE14.7 tinuation
9 20A4 1 Title for the specific
spectrum
10 4E14.7 1 Data for plotting
(1) Start of wavelength
(2) Wavelength scale

(3) Start of e.v. plot
(4) e.v. scale factor

11 I 1 End of data card

NOTE:— For each spectrum to be processed, the group of cards from item 7 to item 10 must be repeated.
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#*%% CALCULATICN CF ABSORPTICN SPECTRA,
[1,12 INPUT - OPTICAL DFEASITY=LCGIC(I1/12).
WRITVTEN BY F.D.BLAIR,

RACIC AND ELECTRICAL ENCIMEERING,
NATIONAL RESEARCH CCUNCIL CF CANADA,
CTTAWA, CNTARIC.

1969,

CIMENSICN TIL{20)4XQY(2C)oXQ2120)53Y0(2C) 4MKI42) M1(20),M2("C),
1M3(20)ySC(2C) yWL{1000) s FIL1000),EV(1COC)oFN(LIOCC),SILIC C),
1WWK (4 3 WIN(4),YQL{20),YQ2(20),SKK(1C0O0) ,SKGL1CTO),
2FIRW(10CO),FIRI(1000)sSKI(1000)

INTEGER*4 TR(20),7Q{20)

CALL PSAVE (8000)
IP=3
IC=1
IT=59
J1=1
I1ZM=1
Je=1
Q=12395.0
YC=1.0
XL=19.0
YL=11.0
REAC (IC,5C0) 11,12
500 FORMAT (215)

CO 45 1=1,20
4% SC(1)=0.0
cC 7 1=1,20
READ (ICy8) N, Wl
8 FORMAT (I5,El4.7)
IF {N~99999) 7,9,7
7 SC{I)=Wl
WRITE {1P,42)
42 FORMAT (1X,'TO MANY SCALE FACTCRS!)
CALL EXIT
9 READ {IC,1)TIL,XQl,XQ2YC1,Y(C2
1 FORMAT {20A4%)
20C IIL=1
1SC=11

31 MQ=0

70 READC (ICy2) NZoLQyWLSWLE,FIS,FIE,DCU

72 FORMAT (S5El4.7)

IF (MZ-S) 602,5,602 .
602 INS=1
XC=1.0
IL=1
IBL=0
2 FORMAT (11,1X9A491X,6{FE14.7))
IfF (MZ-G9) 17,5,17 N

17 IF (UFREAD({MKyL 3) 90,54,22

90 IF (L-84) 17,13,17

13 IF (MK(1)-LQ) 3,14,3

14 GO 70O (15,1¢6),IL

15 IL=2




~ 301
73
17
78

16

15

14

21
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Nl=1

I=2

LS=(L-4)/8

DO 301 K=1,LS

CALL INCCRE {MK{(I),8)

REAC (IT,6) MI(K) M2(K),M2(K)
FORMAT (I4,13,11)

I=1+2 T — B
CO TO (73474) 4, INS

IF (M1(1)-9999 ) 764,7747¢

WRITE (IP,78)M1(1),M2(1),M2(1)
FORMAT (1X,*SCALE ERRCR'"2{(5Xy15))
CALL EXIT

WMSEML L) e e o
FIMS=M2(1)

WUMB=NM1(2)

FIMB=M2(2)

INS=2

LS=LS5-2

DG 75 I=1.4S8

MI(I)=M1(T1+2)

M2 I3I=M2(1+2)
M3{I)=M3(1+2)
WMA=ABS{ WMB-WMS)
FIMA={FIMB-FIMS)
WLM=(WLE—WLS)/WMA
FIX=(FIE-FIS)/FIMA
DO 20 I=1,LS

IF (M1(1)~G6959 ) 21,20,21
NMQ=NMG+1

WK=ML({T)

~ WZ  =WLSH({WK=WMS)*WL M)

2001

2000

20

18

IF (WZ-WLE) 2000,2001,2001
MO=MQ-1

G0 70 20

WLINMQ)=W2Z

WK=N2(T)
WK=FIS+[(WK-FIMS)*FIX) I
LX=V3{TI)+ISC-1

SI(MQ)={WK*SC(LX))-DCU
CONTINUE

G0 70 17

GO TC (17,18),1IL
IF_(M7-1) 71,300,71 __

300

71
101

....103

CALL UFREW (0)

GO 10 7¢C

€0 7C (1Ciy102), ITIL
LG 103 I=1,MQ
FIRW{T)=wL(I)

FIRI(I)=SI(I) _ _ - B

ISC=12
IIL=2
MZC=MQ
M5=1Q
FIDC=DCU
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CALL UFREW (0)
G0 Y0 31
102 I=1
REAC (IC,72) THICK
READ (IC,81) ICON
81 FORMAT {5I5)
NN=0
IF (J1-1) 118,118,501
501 CALL PAGE
Ji=1
118 IF (I-MZC) 10441C4,1C5
104 WK=FIRK(I)
IF (WK=WL(1)) 1164117,117
117 DO 106 K=1,MQ

IF (WK-WL(K)) 108,1C7,1Cé
107 S=SI(K)
GO TO 109
108 Kw=K-2 )
112 IF ((KW+3) -MQ) 11C,110,111
111 KW=KW-1 .
GO 1C 112
110 IF (KW) 113,113,114
113 KW=KW+1
GO TC 110
114 0O 115 L=1,4
AWK (L)=WL(Kk)
WIN(L)=ST(KW)
115 KW=KW+1
S=SINTP{WKyWhKyHINs4)
GO TO 109
106 CONTINUE

119 IfF {LK+1-MZQ) 120,120,123
120 FIRWI{LK)=FIRW(LK+1)
FIRITILK)=FIRI(LK+])
LK=LK+1
GO TC 11¢9
123 MZC=M2Q-1
GC TC 118
109 WZZ=FIRI{I)/S
IF (WZZ) 6CC4600,601
601 NN=NN+1
FI(NN)=ALOGl0{WZ2Z)
SKI{NN}=S
SKK{NNI=FIRI(I)
SKQINN)=FIRWI{I)
IF (THICK) &C496C5,604
604 FNUNN)I={(FI(NN)*2.303)/THICK
GO 710 606
€05 FNINNI=C.O0
ICON=0
€06 CONTINUE
600 I=1+¢1
GO T0 118
105 FX=C.0
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MZQ=NN
DO 121 I=1,MZQ
EVUI)=C/SKQ(I)
121 CONTINUE
READ (IC,s1) TR
NP=5(0
KP=1
DO 24 I=1,M2¢ =
IF (NP-50) 28,27,27
27 WRITE (1IP,25) TR,KP
25 FORMAT (1H141Xy20A% 46Xy *PACE? ,2X,15//)
KP=KP+1
WRITE (1IP,608) THICKLFIDC,RCU
608 FORMAT (5X,*THICKNESS=",E14.7/5Xs*CARK CURRENT FOR I=',E14,7/
15X+ *DARK CURRENY FOR [0=',Fl14.7)
KRITE (IP,y26)
26 FORMAT (2Xyp"Weloa®9b6X9'FEoVeto5X, ] Yal2Xy*ICY,12X,
1°0PT. DEN.e *,2X3'ABSCRP, CNEF.'/)
NP=0
28 KRITE (IP,29) SKQUI).EV(IL), SKK{I)aSKI(I)oFI(L)aFNI(T)
29 FORMAT (1XyF74192X9FB8ady4(2X4E12.5))
24 NP=NP+1
READ (ICy72) XS14XC1lyXS29XC24XL,YL,YCPN,YARS
IF {ICCN) €1Cy610,611
611 DO 612 I=1,MZQ
612 FI(CI)=FN(I)
YSC=YABS
DO €13 (=1,20
613 YQll)=YQ2{1)
GO TO €14
61C DO €15 I=1,20
615 YQUI)=YGQL(1I)
YSC=YOPD
614 CONTINUE
CALL XPLOTLUXS14XCleXS243XC2,3XCyYCyXLaYL, SKQeFIT e XQlyXQZ9YQyeTRy
IMZQ4+Q,YSC)
CALL NAME2 (TIL,80)
. CALL PAGE - e = i
CALL XPLGTI(XSZ,XCZ,XSI,)Cl,XCyYC,XL,YL,EV;FI,XCZ,XQI'VQ.TR,
1¥ZQ4Q4sYSC)
J1=2
J2=2
CALL NAME?2 (TIL,80)
o 1Zm=2 I R
CALL UFREW{OD)
. GO 70 200
32 CALL UFREW {0)
GO 7O (33,18),1IL
33 WRITE (IP,35) LQ
35 FORMAY_(//1X,*CAN NQOT _FIND EXP, NO.',
S GO TO {39,40),J2
40 CALL PEND
39 CALL EXIT
4 WRITE (IPs41) IBL
41 FORMAT (//1X,°ERROR IN BLCCK',I5)

i

4)

GO 10 17
_END
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%% CALGULATION-OF LUMINESCENCE EMISSION SPECTA,.

WRITTEN BY F.D.BLAIR,

.~ .RADIO AND ELECTRICAL ENGINEERING, .. __
NATIUONAL RESEARCH COUNCIL 0OF CANADA,

OTTAWA, ONTARIO.
lQ()()n

OIMENSICN  TIL(20)4XQ1120),XQ2{20),YQ({20),MK(42),M1(20)M2(20), _
1M3020) 5 SCEL5) 9 WLUL00D),FI(1000) yEVILI00D),FN{1000),SI(1000),

2CWL(1000),CINL1I00) g WHK {4)yWIN{ 4) ,CORE{1000),WX(1000)

INTEGER*4 TR{201,TQ(23)
CALL SUMDER
CALL PSAVE {3000)

e 1P=3

IC=1
iT=99 | . - . _— ] i
Jl=1
J2=1
G=12395.0
__1ZM=1__

XL=8.5

YC=11.0

JP=1

LCC=0

DO 80 I=1,1000

oo —READ ([Cs81) KI CWI{TI)},CIN(I)

81 FORMAT (I5,2E14.7)
LCC=LCC+1 : -
IF (KI-69999) 80,82,80
80 CONTINUE
WRITE (1P,83)
83 FCRMAT (1X,'T0O MANY CORRECTILNS')

CALL EXIT

B2 DC 45 I=1,15 ._ s ; e

45 SC(I)1=0.0
DO 7 I=1,15 = IS
READ (IC,8) N, Wl

8 _FDORMAT {([5,F14.7)

IF (N-9G999) 7,49,7
7 SC{N)=W1l s
WRITE (IP,42)
42 FORMAT (1X,°'TO MANY SCALE FACTORS?')
CALL EXIT

—— -9 RFAD (IC,1)TI] +XQ1,XQ2,YQ,7TQ

1 FORMAT (20A4)

231 MQ=0 -
70 READ (IC,2) MZ,LQy, WLS,WLE,FIS,FIf,SUBT

2 FORMAT (1141XsA451X,5{E14.7))
72 FPURMAT (5F14.7)
READ (IL,8) TORG

INS=1
XC=1.0 : —
It=1
131 =0




ir
17 15

S N T §

14 6N

[MI=9) 1745,17
(UFRFAD(ME, L ))
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1394,32
LM}S(l)’lQ) 321443

T (1%,18), IL

15 1L=2

N1
16 I=
LS
S— | 1]

faLt

H oo ot

1

{L=4)/3

30 K=1,15

€& TORMAT (T4,13,11)
300 I=1+2

GO

TO (73474) 4 INS

CORE (MK{1),8)
FZAD (I7,6) ML{K) 4M2(K) s M3(K)

e I3 1F (M142)=-9999 ) T6.77,16

e 21 AMQ ) =WKASC (LX) ~SUBT

77 WRITFE (IP,?B)MI(Z);MZ(Z),MBIZ)

78 FORMAT 11X,*SCALE ERROR',3(5X,15))

CALL EXIT
76 WMS=M1{1)
FIMS=M2(1)
WMB=M1{2)

FIMB=M2(2)
INS=2
LS=LS-2
5 I=1,0LS .. .
MI(T)I=M1(T1+2)

DO

o M2(1)=M2(]+2)

75 M2([)=M3{[+2)
WMA=ABS ( WMB—WMS)
FIMA=(F IMB-FIMS)
WLM=(WLE-WLS}/WMA
FIX={FIE-FIS)/FIMA

14 D020 I1=1,1S

(M1(1)-9999 ) 21,20,21

21 MQ=MQ+1
WK=ML(1)

IF

WZ=WLS+ ( (WK—WMS ) *WLM) .

IF

{WZ-WLE) 2000,2001,2001
2001 MQ=Mg-]

GO

T0 20

2000 WLIMQ)=WZ
WK=M2 (1)

WK=F IS5+ {{WK-FIMS)®*FIX)

LX=M3{1)+I0RG-1

20 CNANTINUE

6N T0 17

3 50 T (17,18), 1L

18 I% {MZ-1) T1.311,71

311 TALL UFREW (0)
S 10 B U 4 4

71 FX=0.0
[55=17
722 I=1,MQ
H84 KiII=1,LCC




)

PR ¢ I O ¢ S
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IF (WL{I)=CWLIKIT)) 864-85,84
B ChO=CINIKIL)

86 <w=KlI-2
69 17 [(KW+3)-LCC) 87,87.88
88 Xui=HW-1
GC.TT 89 S
87 1= (KW) 90,20,91
80 Kh=KW+]

GOy 10 87

84 CONTINUE
GO 710 22

91 DO 92 KKK=1l44%
WWK{KKK)=CWL{KW)

e WINIKKKI=CIN(KW)
92 KW=KW+1
WSZ=WLI(I) =
CO=SINTPIWSZyWWKsWIN,y4)
93 1SS=ISS+1
FI(ISS)=SI{I)/CO

_— _CORE{ISS)=CO

EVIISS)=Q/wWLII)

WX{ISS)=WLI{I)

IF (FX-FI{ISS)) 23,22,22
23 FX=FI(ISS) - S
22 CONTINUE

MQ=1SS

READ (1C,72) XS14XC1,XS2,XC2
READ (IC,72) XL,YL

READ (IC,1) TR

NP=50

KP=1

DO 24 1=1,MQ

FN(IL)=FI{I)/FX

IF {NP-50) 28427:,27
27 WRITE (IP,25) TR,KP
25 FURMAT (1H1,20A4

WRITE (IP,1000) SUBT

16X "PAGE",2X,15)

—---1000 FORMAT {(/10X,?DARK CURRENT="*,F14,.7/)

WRIYE (IP,26)

26 FURMAT {2Ys'Wal o' +OX9 EaVe®y5X, "EMISSION 1",4X, *CORRECTION® y4X ,
1*CORRECTED 1°%,2X,*NORMALIZED 1'/)

NP=0 i
KP=KP+1

28 AXITE (1P,29) WX(I) EV{I)oSI(I) CCRE{I)LFI(I)SENILI)

29 TORMAT (1Y 4FTel42X9sFB8e493{2X9E12.5)92Xy4F8.5)

24 NP=NP+] .
I (JP-2) 3000,3000,3001

-.30G0 YC=11.0 _. —

I7 (Jp=-1) 3002,3002,3003
3003 CAt L PAGE

3002 JP=3
G TO 3004

3001 Yr=1.0

Jp=2 ) . B e
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3004 CAONTINUF

TALL XPLOT (XST9XCLyXS23XC29XCoy YC XLy YL sWXoFM,XQ19XQ2,YQsTRyMQ,Q)

U V0. € 1 A .

nO 0 T=1,M0
WLIT)=EVILX)
SI{I)=FNLLX)
30 LX=LX-1
XC=11.0

CALL_XELDI_LXSZJXL24X5l4xﬁl4XL4l£¢lL41L4ﬂL4514XQ24Xﬂl&YQJIR;MQJQJ

CALL NAME2{TIL,80)
Jl=2
J2=2
I1ZM=2
CALL UFREW {0)
— . Gno 10 31

32 CALL UFREW (0)
GO TO (33,340, 1L
33 WRITE (IP,35) LQ

35 FORMAT (//1X+'CAN NOT FIND EXP. NQO.',A4)

READ {IC,72) XS14XC14yXS2,XC2
READ (IC.1) TR

I1ZM=1
GO TO 31
34 GO 7O 18
5 GO TO (39,401),J2
40 CALL PEND
33 _CALL EXIT

4 WRITE (IP,41) IBL

41 FORMAT (//71Xs'ERROR _IN BLOCK',[5) _

GO 10 17
END
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- G #%% CALCULATION OF LUMEINESCENCE EXITATION SPCCTRA,

C COVMPLETE SPECTRA.
el _WRITTEN BY F.D.BLAIR, =~ —_ o

C RACIO AND FLECTYRICAL ENGINEERING,

. C NATIONAL RESEARCH COUNCIL QGF CANADA,
C OTTAWA, ONTARIO.
c 1969,
C

e e e e e

DIMENSICN MK(42),M1{20) 4M2(20),M3(20),FI(2000),EV(2000) 4FN{2000),
1WWK(4) yWIN(4) 4SKI(2000) , TIL(20),XQL120),XQ2(20Q),YQ(20),5C(20),
2WL(2C00),5S1{2000),FIRW(2000) ,FIRI{2000)

INTEGER™4 TR{20),TQ(20).

CALL SUNDER

e CALL_PSAVE [8009) R
1p=3
IC=Y .
1T=99
=1 .
1ZM=1
J2=1 —_ —
9=12395.0 :
VC=1.C e g e wm
XL=19.9
YL=11.0
READ (1C,500) 11,12
500 EDRMAT (215) - L

DD 45 I=1,20

. 45 SC(I1)=0.0
DO 7 1=1,20
READ {1C,8) Ny Wl
8 FORMAT (15,E14.7)
IF {N-9G999) 74,9,7
7 SC(I)=Wl
WRITE (IP,42)
42 FORMAT (1X,'TO MANY SCALE FACTORS')

CALL EXIT _

9 RFAD (1C,1)TILyXQ1sXQ2,YQ

1_FORMAT {20A4) —_ : R
200 IIL=1
Isc=11
31 MQ=0
_ 70 READ {ICs2) MZ,LQsWLS,WLEsFIS,FIE,DCU.
72 FORMAT (5E14.7)
INS=1 . _
XC=1.0
IiL=1
, I8L=0
L 2 FORMAT (I11,1XsA4,1X,6{E14.7))
‘ IF (MZ-9) 17,5,17

T2 17 1F _(UFREAD(MK,1 1) 90,4,32
1 90 IF {(L-84) 17,13,17
o 13 IF (MK(1)-LQ) 3414,3 _
9 14 GO TN (15,161, IL
é 15 IL=2




16

~—LS={l=4)s8 . _ .

- 301

- 21 -

Ni=]
1=p

DIV 391 K=1,LS

CALL INCORE (MK(I),8)

READ (IT,6) ML(K)yM2(K) yM3(K)
FORMAT (I14,13,11)

[=1+2

GI _TO (73,74} , INS

13
77
78

76

IF (M1(1)=-9999 ) 76,717,176
ARITE (IP,78IM1(1),M2{1),M3{1)

FORMAT {1X,*SCALE ERROR',3(5X,IS))

CALL EXIT
WMS=NM] (1)
EIMS=M2{1)

WMB=M1{ 2)

FIMB=M2(2) . =
INS=2

LS=LS-2 - I
CO 75 I=1,LS

MI{]I)=M1{]+2)

M2(1)=M2(1+2)

M3LI)=M3(I+2) SN —————
WMA=ABS (WMB-WMS)

FIMA=(F IMB-FIMS)
WLM={WLE-WLS)/WMA
EIX={FIE-FIS)/FIMA

T4

.4.21

2001

12000

DO 20 I=1,LS

IF . {M1{1)=9999 ) 21,2042} . _ .

MQ=MQ+1

WK=M1(1) S o Eemens e e

WZ -hLS+((WK—WMS)*NLM)

e JE (WI=WLE) 2000,2001,2001

MQ=MQ-1
GO TO 2¢C e A
WLIMQ)=WZ '

WK=M2{I) e e e e

WK=F IS+ ( (WK- FIMS)*FIX)
[ X=M3{]1)+ISC~—]

18
300

SI(MQ)=(WK*SC{LX))~-DCU

CONYINUE . O

50 10 17

GO YO (17,18} ,.1IL e,

IF {MZ-1) 71,300,71
CALL UFRFW (0)

Tl
101

‘.—AV...

3 103

6N TO TC

GO TO (101,102), 1IL e

DY 163 1=1,MQ
FIRW(I =WLLTY) ez s

FIRICI)=SI(T)
ISC=12

—_ e s
D= ro

SN o W

[IL=2

MZQ=MQ e

MS=LQ
CALL UFREW (0}

Lo &oen



W T 3
102 I=1

- IF fud=1) 118,118,501

501 " ALL PAGE
11=1

118 IF (1-M7u} 104,104,105

104 WK=FIRY{1)

.22 -

1P CWK=WL{L)) 116,117,117

— 117 00 106 K=1.MQ

I (WK-WL(K)) 108,107,106

1C7 5=SI{K)
G2 70109
108 “W=p-2

112 IF ({KW+3) -MQ) 110,110,111

111 KW=KW-1

60 10 112

110 IF (KW) 113,113,114

113 KW=KW+1l
GO 10 110
114 00 115 L=1,4
e WWK (] V=Wl {KW)

WIN{L)=SI{KW)
115 KW=KHW+1

S=SINTP{WK s WHKsWINs4)

GO TO 109
166 CUNTINUE
116 1K=1

119 IF {LK+1-M70) 120,120,123

120 FIRWILK)=FIRW{LK+1)
FIRTI{LK)=FIRI(LK+]1)
LK=1K+1
GO 70O 119

123_M2Q=M2Q-1

GO TO 118
109 FI(II=FIRI(I)/S
SKI(I)=S
- I=1+1
GD 70O 118
— 105 FX=0.0

DO 121 I=1,MZQ
EV{I)=Q/FIRWIT)

IF (FX=FI(I)) 122,121,121

122 FX=FI{I])
121 CONTINUE
———eeeeREAD {I1Cs1) TR

NP=50)

KP=1

WK=1.0/FX

DO 24 I=1,M2Q

FNLL)=FL(T)%WK
e IF (NP—=50) 28427,27

27 WRITE {IP,25) TR,KP

25 FORMAT (1H1,1X,20A4,6X,'PAGE"®,2X,15/7). .. .

KP=KP+1
HREITE (1P, 26)




26

—mee o NP=0O

-23.

TORMAT (2X 3" Walo® 96X "EeVe? 35X,
I

'
1*COPRECTED I',2X, "NORMALIZED /

;l'yIZX.'IZ'.IZX,

28 #RITF (19,29) FIRW(I)vEV(I)'FIRI(I)'SKI(I)'FI(I)'FN(I’
- 29 FORMAT {1XyF701,2XsF8a4y302XsE12.5) 2XsFB.5)

24

NP=NP+1
READ. (IC+72) XS1+XClyXS2,XC2

CALL XPLQT (XSl’XCl'XSZ’XCZ1XC’YC’XLIYL1FI
—— U 1IM7Q,.0Q) )

RWyFN9gXQLl 9XQ24YGCy TRy

CALL NAME2 {TIL,80)

CALL PACE

LX=MZQ

DO 30 I=1,M2Q

WLITII=EVILX)

SI{I}=FNLLX]) —

LX=LX-1

CALL XPLOT (XSZ;XCZ,XSI.XCL,XC.YC.XL.YL.NL'SI,XQZ.XQI-YQ:TR.

1M2Q,Q)

J1=2

J2=2

CALL NANE2 (T1L,8Q])

32

I1ZM=2

CALL UFREW{O) .
GO TO 20C0

CALL UFREW {0)

GO TO (33,18),IL

33 WRITE (IP,35) 1Q

35
-5
40
39
4
41

FORMAT (//1X,*CAN NOT FIND EXP. NO.',A4%)
GO TO (39440),42 S .

CALL PEND

CALL EXIT

WRITE (IPy41) IBL

EORMAT (//1X,'ERROR I[N BIOCK',IS)

G0 10 17
END
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22X a N Nate e oy

*¥%% CALCLLATICN CF LUMINESCENCE EXITATICN SPECTR .,
LIMITED RANGE OF SPECTRA. I
WRITTEN BY F.C.BLAIR,

RADIO AND ELECTRICAL ENGINEFRING,
NATIONAL RESEARCH CCUNCIL CF CANARA,
OTTAWA, CNTARIC.
1566,
DIMENSICN TIL(20) 4 XQ1{20)9XQ2(20) 4YQI20) MK (42},

1M3(20),4SC(20),WLI1000),FI(1000),EV(1000),FN(1000)
1wdK{4) yWINLaG),
2FIRW(1000),FIRIC1000),SKI(1000)

INTEGER*4

TR{20),7Q€20)

M1(20),02020),
ySI(100C)Y,

CALL PSAVE (8000)

Ip=3
IC=1
I1T=99
Ji=1

_1ZM=1

J2=1
Q=12395.0
YC=1.0
XL=19.0
YL=11.0

REAC (IC,500) 11,12

500

45

7

42

FCRMAT (215)
CO 45 I=1,20

SCili=cC.0

D0 7 1=1,20
(IC,8) N,

REALC

Wl

_..__ 8 FORMAT (IS,El4.7)

IF {N-99999) 7,9,7

SCUI)=N1

WRITE (IP,42)
FORMAT (1X,'TQ MANY SCALE FACTCRS?)

CALL EXIT

READ (IC,1)TIL,XG1,XC2,YG

FORMAT {(20A4)

ITL=1
ISC=11
MQ=C

READ (IC,2)
FORMAT (5€14.,7)
REAL (IC,72) BOW,UPW

INS=1
XC=1.0
It=1
I18L=0

MZyLQoWLSyWLE,FIS,FIE,DCU

FORMAT (I1,1X9A491X36(E14.7))

17
90
13
14

IF
IF
IF
IF
GO

(MZ—-9) 17:5,17
(UFREAD(MKoL )) 90,4432
(L-84) 17413,17
{MK(1)-1LQ) 3,14,3

TO (155160, 1L

FNRATCYD
FRPOCO20
FOELC 30
FCEDQ040
_EDROQOSR0
FDRCOCKD
FORIODTN
FDBOCCRO
FABNORIN
FDRNO1NO
FRRCNLLN
FRENCT 20
FLROO120
FORCO14D
FNRNOTSD
FDBOU160
FDRID17)
FDROO18N
FNBON1an
Fraca20)
FRRO210
FREC0220
FOBL9230
FDRI0240
FDR"025n
FLBOD260
FOBLG270
FRROG280)
FDRAG29N
FRARY3ON
CHEBLESTY
FNRGCO220
FNRCN23)
FRRGIZAN
FDR}DI3SE

FRE 360
FRPID3T70
COERLEED
SELLEED!

- —FDROC4DO

ENRIG4YN
FNB1247)
FRB0430
FOR 9440
FCR)NGS0
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LS={L-4)/8

BO 301 K=1,4LS

CALL INCCRE (MK{I),8)

READ (ITy6) MLIK)4M2(K) ,MI(K)
6 FORMAT {(14,13,11)

301 I=1+2
GO YO (73,74) , INS
73 IF (M1(1)-9999 ) T76,77,76
77 WRITE (IP,78IMLI1)4M2(1),M2(1)

78 FORMAT (1X,*SCALE ERROR?,3({5X,15))

CALL EXIT

76 WMS=M1(1)
FIMS=M21{1)
wWMB=M1(2)
FIMB=M2{2)
INS=?

e AS=18=-2 @

DO 75 I=1,LS
MI(T)=M1(1+2)
M2{1)=M2{1+2}

75 M3{1)=M3(1+2)
WMA=ABS ( kMB-WMS)
FIMA={FIMB-FIMS)

WLM=(WLE-WLS)/WMA
FIX={FIE-FIS)/FIMA
74 DO 20 I=1,LS
IF (M1{1)-9999 ) 21,20,21
21 MQ=MQ+1
—_— WK=M1(I)

WZ =HLS+{ (WK-WMS ) *WLM)
IF (WZ-WLE) 2000,2001,2C01
2001 MQ=MQ-1
GO 10 2¢
2000 IF (WZ-B0OW) 2001,300C,3000
3000 IF {(wZ-UPW) 30Q1,3001,2001

3C01 wWL(MQ)=WZ
WK=M211)
WK=FIS+{{WK-FIMS)I*FIX)
LX=M3(I)+£1SC-1
SI(MQ)=(WK%SCA(LX))-DCU
— 20 CONTINUE

GG 10 17
260 TC (17,181, IL
18 IF (MZ-1) 71,43C0,71
300 CALL UFREW_(0)_ — S
GG 10 70

o211 GO TQ (1€1,102), IT11

101 DO 103 I=1,MQ
FIRK{I)=WL(I)
FIRI(I)=SI(I)
1SC=12
IIL=2

103

FNRDI24¢0

FCRID4TO

FRROO4 S
FNR7ZN4A)D
FORHDEHD
FOBGOSLD
FNDRICG27
FRBCCS3Y
FDBLOS4D
FPROOE50D
FRBYRAD
FDBLOST7O
FORONKRC
FLRONS9D
FORGOAKN S
FDpne1 o
FDRCUE2D
FPROGOEIN
FRRNOAK LY

FDBOQESD

FABCOERD
FOROOGATO
FDRNCERN
FDBCOEID
FNB0OTI0
FDBONT710
FCRQOT720
FDBCN739
FOBGCO749
FDBCQT7SD
ERBOCTAD

FDBOO770

FNRNOOT780
FRBCCTID
FRBO0O8I0D
FRRN8Y D

FNE 082
FCROMB 30
FNRAOPAN
FNgongs.
FNRGNBAN

- FPRCe8 72

FRDROGRAN
FDRBOOE9O
FNRIGQ0D
DR
FDRcoa2n
FDRINQG3N
FRROLQLn
FRBL)oar
FRBOL96.)
FORA9T)
FPpR¢ sQQn



MZQ=MQ

¥S=LQ E .

CALL UFREW (0)

GO 70 31
102 I=1

IF (J1-1) 118,118,501
501 CALL PAGE

Jl=1

- 26 -

118 IF (I-MZC) 1C4,41C441C5
104 WK=FIRW(I)

IF {WK=-WL(1)) 11€,4117,117
117 DO 106 K=1,MQ

IF {WK-WL(K)) 1C8,107,106
107 S=SI1(K)

GO 70 109
108 Kw=K-2

112 IF ({KW#3) -MQ) 110,110,111

111 KW=KW-1
GO 10O 112
110 IFf (KwW) 113,113,114

——————

113 KW=KW+1

GO TO 110
114 DO 115 L=1,4
WWKIL)=WL(KW)
WIN(L)=SI(KW)
KW=KW+l

S=SINTP(hK,WHK'WIN’4)

GO TO 106

106 CGNTINUE

116 LK=1

116 IF (LK+1-MZQ) 12C,4120,122
120 FIRWILK)I=FIRW(LK+1)

FIRI(LK)=FIRI(LK+1)
LK=LK+1
GO TO 119
123 MZCQ=MZC-1
GO TC 118

109 FItI)=FIRI(I}/S

SKI(I)=S
I=1+1
GO TC 118
1¢5 FX=0.0
DO 121 I=1,M2Q
EVII)=Q/FIRWI{I)

IF (FX-FI(I)) 122,121,121
122 FX=FI(I)
121 CONTINUE
READ (ICy1) TR
NP=50
Kp=1

WK=1.0/FX

DO 24 I=1,MZQ

FNCI)=FIC(I)*HWK

IF (NP-50) 28,27,27
27 WRITE (IP425) TR4KP

FnRyeaql,
ropelcoes
ISAARLENTE RO I
FNgnyron
[N 00 AT
FOROYOAD
ELEAR R
FOgtilithn
engeloT
FORaYCYe
Fpapl1o9n
FRY~11 N
rnpa1l11n
FoRyl1en
FDROLIL13S
FNROTY4)
FRBQ115D
FD8311 40
FDROYLI 70

FDBMYI180

FRRuOI1YQN
FNgn1290
FDR21210
FRRGYIP? 20
FNRiJL2 3N
FR3N124,
FORA1 250
FRRITI260
FNARN1270
FOoBa123r
L'Dng_\'lzqn
EDRNL 2N
FORC1I31IN
FrRn1320
FRBJ13 30
FDRJ134)
Fryry2an

CFNBOL360

FDBA1270
FNBI13HQ
FOBo129n
FNRAY 49D
FNR 11410
FRoR21402n
Fog Y14 30
FReN1a4as4y
FPRIN1450
FR201460
FRga 1470
FNpuolsas3n
FRRO1490
FRRIY1E D
FPRI1519)
FNRND16729
FRED1539
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25 FORMAT (1H141X920A446X*PAGE?,2X,15//) FNRO1%40)
KP=KP+1 . = = e FPRIL550

HRITE (1P,26) FRRI1E4D

26 FORMAT (2X o "Wel o' 36X o' EaVa 95X "I1%,12X,%[2%,12X, FCED1R7D
1°CORRECTED I°',2X,*NORMALIZED [*/) FOpN1 SR8

NP=Q FCRO1549)D

28 WRITE (IP,29) FIRW(I)GEVII)FIRI(I),SKICI),FI(I),EN(I) ENRS1AD0

29 FURrwI_11!4El;l;Zl;fﬁ;ﬁ1312X4£l£¢51;2&;£&;5l~-h______ s e : FDBOYALD

24 NP=NP+1 FDBQl670
READ {ICs72) XS14XC1lyXS24XC2 FORJY 630

CALL XPLOT (XS1yXCLlyXS24XC29XCyYCyXLyYLsFIRN9FN4XC1, XQ2,YQy TR, Fop21R4N
1M2Q,Q) FDEN1ASD

: CALL NAME2 (TIL,8C) FRAZ1660
—— CALL PAGE e R S S R FDRA1670
LX=NZ¢ Fu01639

00 30 I=1,MZQ FORG1690
KL{I)=EVILX) FeRQY 707
SI{T)=FN{LX) : FEBT1710

30 LX=iX-1 FRROL17 20
o LALL XPLOT (XS529XC2eXS1sXCloeXCo¥CoXLaYL o WL oSLoaXQ2+XC1l,YD, TR, ~ FEDRC1730
1MZQ,4Q) FRRO1 740

J1=2 _ FORAL 750

J2=2 FOBO17¢7

CALL NAME2 (TIL,80) FRRAVTT7D

I1ZM=2 FR3721730

_ CALL UFREW(OQO) B v e EDBOYLT D

GO TC 2€0 . FDBO18YO

32 CALL UFREW (0) o : FDBQO1810

GC 1O (33,18),IL FDREALB2C

33 WRITE (IP,35) LQ e FOLbCO1R 3D

35 FORMAT (//71Xy'CAN NGT FIND EXP. NO.',A4) FRRD1R4D

= S GO T0 (39,40),.42 - . FLRO1850
40 CALL PEND FDBD126D

39 CALL EXIT e FRBECIRTD

4 WRITE (1P,41) 1IBL FDB31830

41 FORMAT (//1X+'ERRGR IN BLQCK®,I[5) e FDRC183D

G0 10 17 FDECI9UD

END - e FDBO19TO

P ———




Appendix D

Subroutines XPLOT and XPLQT]1
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**% SUBRCUTINE XPLOT,

PLCTTING CF NORMALIZED INYENSITY AGAINS WAVEL

WRITTEN BY F.D.BLAIR,

RACIC AND ELECTRICAL ENGINEERING,
NATIONAL RESEARCH CCUNCIL CF CANADA,

CTTAKA, CNTARIC.
1965.

SUBRCUTINE XPLOT {STMySCMaSTSySCSsXCaYCoXLy¥Ly Xy Y yXG1,X42,Y0,

1TITsN,Q)
DIMENSICN

DOUBLE PRECISICN WK,®WLQ(3,100)

11

IF IN-2) 10,11,11
XPAR(1)=XC
YPAR(1)=YC
XPAR(2)=XL
YPAR{2)=YL
XPAR(7)=0.1

YPAR{7)=0.1
XPAR{8)=0.1
YPAR(8)=C.0
XPAR{9)=1.0
IP=1

__CALL GRID2 (1,8.0,XPAR,YPAR) N

1CcC

DC 1000 I=1,9
XXP{T,1)=XPAR(I)
YXP(T7,1)=YPARI(I)
XPAR(1)=XPAR(1)+0.5
YPAR(1)=YPAR(1)+0.5
XPAR{2)=XPAR(2)—-1,0

YPAR(2)=YPAR(2)~-1.0

CALL GRIDZ2 {148.09%XPAR,YPAR)
XPAR(7)=0.5

YPAR(7)=-0.25

DG 301 I=1,9
XXP{lyI)=XPAR(I)

301

YXP{lyI2=YPAR(I)
K=XPAR{2)
XS=STM
XPARIS )=C.C
YPAR(£)=C.C
XPAR{T7)=—0.3
YPAR(T)=-0.1
XPAR(3)=C.0
YPAR(3)=C.0
XPAR(4)=1.0
YPAR{4)=1.0
XPAR(5)=3,0

YPAR(5)=8.0
XP{1)=C.0C
XP{2)=0.0
YP{1)=0,0
YP12)=0.25

X(IOOO),Y(ICCC)’XQI(ZO)qXQZ(ZC),YQ(?C),TIT(?O),YU(?),
1XP{2) ¢ XPAR(S) s YPAR(9) 4 XXR(49100) yXXP(T749) 4y ¥XP(T,9),ISAV(3)

ENCTE ANMD ENFRGY,

XPLICALD
XPLAC( 20
XPLING 30
XPL (047
XPL D5 )
XPLIJ0AY
¥PLICCT7)
XPLADGSN
XPLO009%
XPLA0100
XPLIG11D
XPLOIDI2Y
XPLIG13AN
XPLI214D)
XOLON150
XPLAGLAN
XPLOGLTD

XPLOO19D
XPLGO2¢H
YpLoozan
XPLIG?22D
XPLCC?230
XOLN0242
XPLOO250
XPLAC26K2
XPLIG27H
XPLOO?23G
XD I 290
AL N SR
Xl -,
XPopae =3
XPLUNRGO
XPLAC2AH0
XPLOOTAND
XPLJIOZRTO
XpLon2an
XPLI039)
XPLNOG&AND
XPLOO4L O
XBLNNL20
XPLOUARD
XPLOOG4G4D



300

ILQ=0
~00 300 1=1,9
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XXP(2,1)=XPAR(])
YXPL2,I)=YPAR{I)
DO 1 I=1,K

CALL LIMNE2 (XP,YPy2,XPAR,YPAR)
CALL INCCRE (WK,y8)
WRITE (IP,2) XS __

ILC=TILC+1
WLQ(1,TLQ)=WK
XXR{1yILQ)=XPARL(T)
XPAR(T)=XPAR(7)+1.0
XP(1)=XP(1)+1.0
XP(2)=XP({2)+1.0

XS=XS+SCM

CONTINUE

ISAV{1)=ILOQ
XPAR{7)=0.5
YPAR(T7)=YPAR(2)+0.375

— _ _XPAR(B8)=0.1 -

302
13

DO 302 I=1,9

XXP {3, 1)=XPAR(I)
YXP{3,1)=YPAR(I)
XS$=STS

XR=Q /XS

IF _{XR—-STM) 16415,14

14

16

XS=XS+SCS

GO TC 13

XS=XS~SCS

XR=Q/XS

IF (XR—STM) 16,15,15

—— 15 YP{1)=YPAR(2)-0,25

YP(2)=YPAR(2)-0.05
X1=SCM*XPAR(2)
XPAR(7)=—0.3
YPAR(7)=YPAR(2)+0.25
XPAR(4)=SCM
YPAR(4)=1.0

I[SK=0

DO 203 1=1,9
XXPl4y1)=XPAR(I)
YXP {42 I)=YPAR(I)
I=0
XP{1)=¢Q/XS)—-STM

201
202
12

XP{2)=XP(1)
XPARL{T)=(XP{1)/XPAR(4))=0.3
IF {ISK) 200,201,200

1SK=0

YPAR{7)=YPAR(T7)+0.15

GC 10 202

ISK=1

YPAR(T)=YPAR{7)-0.15

CONTINUE

IF (XP{1)-XZ) 12+12,5

CALL LINE2 (XP,YP,24XPAR,YPAR)

XPLOQ&ED
XPL2Q&L G
XPLOOATD
XPLr N&RN
XPLOC4IN
XPLUQSDN
XPLOA0O517
XOLI0OR2Y
XPLE OSSN
XPLUYS54)
XPLODSRO
XPLCQRAN
XPLOOSTN
XPLOOSHY
XPLCPS9N
XPLOOGON
XPLEDG6LD
XPLCRE2D
XPLQOE 30

L XPLCL6O4D

XOLGUESD
YPLCC&AD
XPLCDATH
XPLOCAZD
XPLOOASO
XoLCQ70D
XPLQTIN
XPLUQT20
XPLCOT3Y
XPLODT74N
XPLOQTSC
XPLCOTED
XPLLOTTN
XPLOOTS0
XoLuaven
XPL2OEOO
XOoL"aa1a
XPLQOB?2O
XPLOMRAD
XPLNOB4Y
XPL2G850
XPLI(AGN
XPLAOZ T
XPL08g30
XPLA0R9P
XPLODGH™
XPLCO9ID
YPLENGD
XPLANGan

XPLOO9GY

XOLC0G50
XPL20N9AN
XPLCOG7D
X0L 20939
XeLonggn
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CALL INCCRE (WK,8)
__ WRITE (IP,2) XS =

2 FORMAT {FB.2)

3 FORMAT (F8.4)
I=1+1
XXR{2,1)=XPAR(T7)
XXR{3, [ ¥=YPAR(T7)

 WLQU2,1)=WK

XS=XS-SCS
GO TC 4

5 XPAR(7)=—.25
ISAV(2) =1
YPAR(7)=0.5
YPAR(8)=0.1

XPAR(8)=0.0

XPAR(9)=2.0

DO 304 I=1,S

XXP{5,1)=XPARI(I)
304 YXPU{S5,1)=YPARI(I)

K=2C

XZ=YPAR{2)/72C.C
XPAR(7)=-0.1
YPAR{7)= C.O0
XS=C.0

XPAR{(3)=0.0
YPAR(3)=C.0

XPAR{4)=1.0
YPAR{4)=1.0
YPAR(8)=0.1
XP{1)=0.0
XP(2)=,25
YP{1)=0.0

YP{2)=0.0

ISK=0

DO 305 I=1,9

XXP{6y1)=XPAR(I)
305 YXPLé,1)=YPAR(T)

ILQ=0

DO 6 TI=1,K

IF (ISK) 2C4,2C5,204
205 xP{2)=0.25

GO 70 20¢
204 XP{2)=0.15
206 CONTYINUE

CALL LINE2 (XPyYP+23XPAR,YPAR)
IF {1SK) 207,208,207
208 ISK=1
CALL INCCRE (WK,5)
WRITE (IP,7) XS
. 1 _FCORMAT (F5.2)

ILG=1ILQ+1
XXR{4y ILQ)=YPARI(T)
HLQ{3,ILQ)=WK
GO0 TOo 209
207 ISK=0

XPLYICMD
xpLaléla
oL 1G22
XPLD1OBC
XPLO1D&
YDL 11080
XPLIICHD
XPLULICTC
XPL21INAY
XoL 31099
XPLZT1109)
XPLCI11O
XPL™1120

_XPLY113N

XPLU1149
XPLall150
XPLN11#D
XPLIIYIYO
XPLO11y0
XPLr11en
XPLM120D
XPLC1210
XPLDI1Z?2HD
XPLD123N
xBLC124)
XPLI1?RD
XPLOL26AO
XPLA1Z2TN
¥PLO123n0
XPLO1ZnY
XPLL130N
X0L21316
XPLC1329
YPLU133N
XPL(134n
¥XPLD1250
XPLDI1367)
XeLci37n
XPLO1380Q
XPLOY390
XPLT 4D
YPLO1419
YPLOT142D
XPLOLG 30
XPLN144an
YPLULASO
XPLN1460D
YPLo1470
XPLD1430
XPLO1490
XPL215720
XPLOYSIN
XPLC182N
XPLO1539
XPLN1%4an



209

CONTINUE

e YPAR(T)=YPARLT) #XZ -

309 J=ISAV(1)

0C 310 L=1,d4

KK=WLQ(1l,L)

XPAR{T)=XXR{1leL)

310 CALL PRINT2 (WK,B8,XPAR,YPAR)

GO TO 306

311 CALL PRINT2 (XQ2,4804XPAR,YPAR)

GO TO 306

312 J=15AV{2)

DO 213 L=1,J

o XPAR{T7)=XXR{2,4]1)

YPAR{7)=XXR(3,L)

WK=htLQ(2,L) —

313 CALL PRINT2 (WKy8yXPAR,YPAR)

GO T4 306 -
314 CALL PRINT2 (YQy804XPAR,YPAR)

.60 10 306
315 J=1SAV{3)

DO 316 L=1,J

YPAR{T)I=XXRU4,L)

WK=WLQ(3,L) :

316 CALL PRINT2 (WKy5,XPAR,YPAR)

G0 10 306

YP(1)=YP(1)+Xx2Z
YP(2)=YP(2)+X2Z
XS=XS+0.05

CONTINUE

ISAV{(3)=ILQ
XPAR({3)=-STM/SCM
YPAR{3)=0.0
XPAR(4)=SCM
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YPAR(4)=1.0/YPAR{2)

XPAR(5)=17.0

YPAR(5)=13.0

- CALL  PCINT (XsYsNyXPAR,YPAR)

D0 206 I=1,7

DO 267 K=1,9

XPAR{K)=XXP(I,4K)

YPARIKI=YXP(1,K)

60O TO (3C8,4309,311,312,314,315,1001),

I

XPLDI1581
XPLO1%40
XPLCIS 7Y
XPLI155N
XOLA1R99
XPLT1EeOH
XPLNML6GYY)
XPLQ1920
XPLTYC 3N
XPLO194n
XPLO19bLD
XPLCloaD
XPLO1SGT0Y
XPL 01989

XPLCYERD
XPLOLA4D)
XPL(C1€&59

_XPLO1670

XPLI1699)
XPL(1€90
XPLOQ1T7ID
XPLO1719
XPLOYIT72N

XPLOYIT7DO

XOLC174n
XPLC175D
XPLNLTAQ
XPLLY1T770
XPLN17340
XPLOYT9ID

1C01 CALL PRINT2 (TIT.ﬁb,XPARyYPAR)
306 CONTINUE

10

RETURN
END

XPLO1800
XrLergyn
XPLO1320
XPLC183)
XPL (186N
XPLU1BSY
Py 1840
XPLN1ARTD
Xepralrgso
XpPLC1l89n
XPL{T19M D

XPLN1G1
XPLULOYU
XPL22000
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C %% SUBRCUTINE XPLOT1,
C ELGIIING“DF_UNNﬂRﬂALlZEQ_lNIENSLII-AGAINSI_WANELENGTH AND ENEKGY.
c WRITTEN BY F.D.EBLAIR,
C RADIC ANC ELECTRICAL ENGINEERING,
o NATIONAL RESEARCF CCUNCIL OF CANADA,
c CTTAWA, CNTARIC.
c 1969,
C _ . o _ e s _
SUBRCQUTINE XPLOTI(STP,SC”,STS’SCS,XC'VC,XL9YL1XpY,XQl,xcz'vn, RRAM 709
1TIT4NyQ,yYSC)
CIMENSICN X(lOOO),Y(lOCC),XQl(ZOJoXQZ(ZC),YQ(2C)pTIT(?O).YP(Z), RRACL1T720
1XP(2)9XPAR(9)1YPAR(9),XXR(4:100)1XXP(719)1YXP(719)vISAV(?),WSX(é)
COUBLE PRECISION WK,WLQ(3,1C0) DPANY T4
o IF_{N=2) 10,11,11 - - e
11 XPAR(1)=XxC RRANY 760
YPAR(1)=YC PRACLT 7D
XPAR{2)=XL ARLC]TRA
YPAR({2) =YL RRANI 740
XPAR(7)=0.1 PRACISL
e _YPAR{(7)=0.1 e 2RACIALA
XPAR{8)=0.1 PoaNYRIQ
YPAR{8)=0.0 ROANY RS~
XPAR{(91)=1.0 RRAD1840)
Ip=1 TOAGLRS
CALL GRID2 (1,8.0¢9XPAR,YPAR) RRAOIBEN
D00 1051 I1=1,9 — o A
XXP{T7+I)=XPAR(I)
1051 YXP{7,1)=YPAR(I)
XPAR{1)=XPAR(1)+0.5 RRATIARN
YPAR(1)=YPARL(1)+0.5 RRANLIEIN
XPAR(2)=XPAR(2)-1.0 RRAMIO0N
e - YPAR{(2)=YPAR(2)-1.0 o KRAJLIG91D
CALL GRID?2 {1,8.09 XPAR, YPAR) 0D A1920
XPAR{T7)=0.5 RRAC1Q2N
YPAR{7)=-0.25 RRAQT Q4
Cg 301 1=1,9 RKAC]Qsm
XXP{1,I)=XPAR(T) RRAT1 95N
301 YXP{1l:1)=YPAR(]) e B ~ FDAGIQT "
K=XPAR{2) IBA~]OY -
XS=STM™ RPRAVIIGS
XPaAR(8)=0.0 IR
YPAR(S)=C.C d
XPAR(T}=—C.3 ot v
YPAR({7)=-(0,.1 o WRALDD
XPAR(3)=0.0 RPAD 4O
YPAR{3)=0,0 RRAND 5N
XPAR(4)=1.0 RRA{2G (.
YPAR{4)=1.0Q RRAURLT
XPAR{5)=3,.0 NRAGIEY
YPAR(5)=8.0 L RRACZQ50
XP{1)=0.0 RRACP I ~D
XP{2)=0.0 RPRAG2ILG
YP(1)=C.0 RPA( Q120
YP(2)=0.,25 RRA 713,
ILQ=0 KRAND2140




300
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00 300 I=1,S

XXPA2,1)=XPAR(T) R
YXP(2,1)=YPAR(I)

DO 1 I=1,K

CALL LINEZ2 (XP,YP,2,XPAR,YPAR)

CALL INCORE (WK,81)

KRITE {(IP,2) XS

ILC=11Q+] -

KLQ(1,TLQ)=HWK
XXR{1, ILQ)I=XPAR(T)
XPAR(7)=XPAR(7)+1.0
XP(1)=XP(1)+1.0
XP{2)=XP{2)+1.0

_XS=XS+SCM

CCNT INUE
ISAV{1)}=ILQ
XPAR(7)=0.5
YPAR(7)=YPAR(2)+0.375
XPAR(8)=0.1
DO 302 1=1,9

302
13
14

XXP{3,1)=XPAR{I)
YXP{3,I)=YPAR(I)
XS$=STS

XR=Q/XS

IF (XR-STM) 16,15,14
XS=XS$+SCS

=201 ISK=1_ —

16

15

- XYP(2)=YPAR(2} .

GG 10 13

XS=XS-SCS

XR=Q/XS

IF (XR-STM) 16,15,15
YP{1)=YPAR(2)~-0.25

XZ=SCMxXPAR(2)
XPAR(7)=-0.23
YPAR(T)=YPAR(2)+0.25
XPAR{4)=SCM
YPAR(4)=1.0
ISK=0

DO 3C3 I=1,9
XXP{4,1)=XPARI(I)
YXP{4,1)=YPAR(I)
I=0

XP{1)=(Q/XS)-STM
XP(2)=XP(1)

200

202
12

XPAR(T)={(XP(1)/XPAR(4))~-0.3
IF {ISK) 2C0,201,200

I1SK=0

YPAR(7)=YPAR(T7)}+0,.15

GO YO 202

YPAR(T7)=YPAR{7)-0.15
CCNT INUE

IF (XP(1)-XZ) 12512,5
CALL LINE2 (XP,YP,2,XPAR,YPAR)
CALL INCGORE (WK,8)

ARAT2T1HY
RNBLZ2162
PRACZYITO
RRAND1 8N
RRAC2Y1 90
RRACODIG0
REANDP?I D
RRAQG? 220
RQRUPAC223D
RRALZ2240
RRACZ250
RRA(?260
RRACP2Ty
RRAC?2728D
RRAND2290
RPAC23QQ
RrAnD3IA
RRAUC32O
PRANZ 22D
RRAC224G
RRAMNZ255fC
RRAO?23ED
;’)DA(“?Q?;‘_\
RRAU2ING
PRAN2ZIQN
ROAG24C10
RRAN?4YO
RRAOZ42D
RRAT242D
RRAQ2440
RRAL2451)
RPA(2460
RRAC 2470
RRAU24RN
ERAC2490C
RRAN2G0N
RRAG2HYN
RRAQP2S20
RRAGCDER"
ARA(IH4
RRACPRS
RPACP2SAC
RRALPSTC
RRA?H2N
RRAC2590
RRAM2 6T
RRAZ 261D
KRAD267N
RPAQ2ATD
RRAC264
RRAGPESD
KRAJ?26AH(
ROALD26T
RRAL26&80
RRAC26£9N0



-2 _FQRMAT (F8.2) _

3

. XS=XS-SCS

5

— _ XPAR{8)=0.0_  __ __

304
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WRITE (IP,2) XS

FORMAT (F8.4)
I=1+1
XXR{2,1)=XPAR(T7)
XXR{35I1)=YPAR(T)
KLQ(29I)=HK

GO TG 4
XPAR{7)=-,25
ISAV{2)=1
YPAR{7)=0.5
YPAR(8)=0.1

XPAR(9)=2,0

DO 304 I=1,9
XXPU{541)=XPARI(I)
Y¥YXP{5,1)=YPAR(I)
K=20

o . XI=VYPARL2) /20,0

305

- YPAR{3)=Q,0 _

YP{1)=C.0

XPAR(7)=-0.1
YPAR{7)=~-0.1

X$=0.0
DSN=(YSC*YPAR{(2))/20.0
XPAR(3)=0.0

XPAR(4)=1.0
YPAR(4)=YPAR{2)/10.0
YPAR{8)=0.1
XP(1)=C.0

XPl2)=,25

YP(2)=0.0

ISK=0

D0 305 I=1,9

XXPU{6,T)=XPAR(I) : =
YXP {65 I)=YPAR(I)

1LQ=0

205

DSS=4

D0 6 I=1,K

1F {ISK) 204,2C5,204
XP12)=0,25

ISK=1

GC 710 _2Cs

204
206

..—208

XP(2)=0.15
ISK=0
GONTINUE

CALL LINE2 (XP,YP42,XPAR,YPAR)

IF (DSS-4)
CONTINUE

2C742C8,4207

DS5S=0
CALL INCCRE (WK,6)
WRITE (IP,7) XS
FORMAT (fF6.2)
ILC=TLQ+1

REANM? 70N
RRALZT1Q
RRAON? 720
RRAL2730
RPA( 2740
RRALC.2754
RRAT 277
RRAL2TTC
RRAZ2T8
RRACDTY
NRRAQ?H0DT
RDACZALC
RRAD2ZRIM
RRACZ2BAC
RRAGZ28LD
RRAD2RSD
RRADRZ2E&&D
RRAMG2ETH
RRANOZ2E8T
RPA(C284D
RRAG?90)

RRAC2QD

RRALC?2G13C
RRA( 2G4
RPAC2GEN
RRAN2G &N
RRAC2GTN
RPAD2G3ND
PPRACZ299C
RRALACLS
RRADZ01C
RRAC3D20
RRALROL
RRACICLG
RRAIRQE"
RRACANASY
PRANACT
RPARCar
RRAC3RONC

REANTIP
RRAQ211N

RREATRI 2N
RRAND31 30

FRADITO

RRAJIZLIDD



XXR{4,ILQ)=YPAR{7)
WLQ(3,1LQ)=WK

- 35 -

GC 10O 209

207 CONTINUE
209 CONTINUE

DSS=DSS+1
YPAR(7)=YPAR(T)+XZ
YP(L)=YP(1)+XZ

YP{2)=YP(2)+XZ
XS=XS+DSN

6 CONTINUE

ISAVI3)=1ILQ )
XPAR{3)=-STM/SCM
YPAR(3)=0.0

XPAR(4)=5CM
YPAR(4)=YSC
XPAR{5)=17.0
YPAR{5)=13.0

CALL PCINT (X,YyNyXPAR,YPAR)

DO 306 _I=1,7

306 J=ISAV{1)

315 J=ISAV(3)

DO 307 K=1,9
XPAR{K)=XXP{1,K)

307 YPAR{K)=YXP{I,4K)
GO 7O (308,2094311,212,314,4315,1052),
308 CALL PRINT2 {XQl,80,XPAR,YPAR)

_ 60 Y0 306

00 310 L=1,J
WK=WLQ(1,L)
XPAR{T)I=XXR(1,L)

31C CALL PRINT2 (WK,84XPAR,YPAR)
_GO_TY0 306

GO T0 306

312 J=1SAV(2)

DO 313 L=1,J4
XPAR{T7)=XXR{2,L)
YPAR(T7)=XXR(3,L)

311 CALL PRINT2 (XQ2,804XPAR,YPAR)

WK=KLQ(2,L)
GO TG 306

GO TC 306

313 CALL PRINT2 (WK,8,XPAR,YPAR)

314 CALL PRINT2 (YQs804XPAR,YPAR)

DO 1050 L=1,J
YPAR({TI=XXR{4,4L)
WK=WLQ{3,L)

1050 CALL PRINT2 (WKy6y)XPAR,YPAR)

GO TO 306

1052 CALL PRINT2 {TIT,8Q4XPAR,YPAR)

306 CONTINUE
10 RETURN

END

RRAGC2200

ERPAX321)

RRATIIO0G
RRAG3D 40

PPAC 3PS
ARANID 6O
RRAC3? 70

RRAQAZQND
RRAC323D
RRACAAY D

CRREO02¢20

RPAGIERN

RRAG2ESD
RRALIEAD
RRAZ34AT71

.5EK63§20

RR/A)II330
RRAN3 34D

RRACIZAN

RRADIRTD

RRAQR2SD
RRATG323Y
RRA(NZ2LG)
RRADR41C
RRAD2420

CRRANZ4LAL

RRAJ34 4D
RRAN34LS5ND
RRAGRLADG
RRAC247D
RRAN3 4L 4D
2P 893490

CRRANRSAD

RRAO3RIC
PRACR52N

RPACAANY
RRACRERC
RRANIEIL



INITIALIZE SWITCHES

READ PLOTTER
TITLES

MG 15 THE NUMBER OF DATA POINTS
IN COMPLETED SPECTRUM

CALL PAGE

READ SPECTRUM
IDENTIFICATION
CARD

‘ CALL EXIT ’

3

END OF DaTa
CONDITION
?

CLEAR INPUT OF
EXTRA CARDS

PRINT ERROR
MESSAGE

SET SWITCHES
FOR TAPE INPUT

REWIND TAPE rott
WAS Mx-DATA FIELD
THE EPECTRUM PRINT ERROR L -NUMBER OF CMARACTERS
BEEN FOUND ERROA EXIT MESSAGE
NORMAL DATaA
13
END OF
YES THERE REQUIRED REQUIRED
CALL UFREW (D) A CONTINUATION SFEC7'RLIM SPEC NO
3n ?

REWIND TAPE

FIRST

MAKE ABSORPTION oaTA _a’mc«/ [ IR AN L
COEF 10 ?
1CON =0
NO
< PRINT €
IN RROA
CALCULATE CONVERT DATA MESSAGE
ABSORPTION FROM CHARACTER
COEFFICIENT TO DECIMAL
£IXED FOINT
LSsiL-4) /8 ”
122

READ IN
PARAMETERS FOR
XPLOT | AND TITLE

CALCULATE
CALIBRATION FACTORS
IN FLOATING POINT

LS sL5-2
CALL UFREW (0] 7a
00 24 00 20
101, MQ 161, Ls
RESET
PLOTTING
SWITCHES CALCULATE
START NEW PAGE YES WAVELENGTH
PRAINT TITLE = NP> 280 MO MO+
PRINT WEADINGS |2 ?
NO

WAVELENGTH>
TOP OF CALIB,
?

PRINT LTH

oo,ac,

CALCULATE
OPTICAL DENSITY
AND ELECTRON vOLTS

SET up SET UP
o PLOT T0 PLOT 20
ABSORBTION oPTICAL
COEFFICIENT DENSITY
L ]
lll ENERGY PLOT

WAVELENGTH PLOT CCALL XPLOT I 1)—>GALL XPLOT I

FIGURE1 FLOW CHART FOR THE ABSORPTION PROGRAM, OPTICAL DENSITY INPUT



START

INITIALIZE
PROGAAM
VARIABLES

NOTE.

I) AND I2 ARE THE TWO INPUT

QUANTITIES THEY ARE STORED IN
TABLES AND ARE REPRESENTED BY
A WAVELENGTH AND AN INTENSITY

READ ORIGINS
AND TABLES FOR
SCALE FACTORS

READ TITLES FOR
PLOTTING ROUTINE

SET SWITCHES FOR
I1 INPUT

¥

31

{ CALL EXIT ’

REWIND TAPE

READ SPECTRUM

[ A
IDENT. CARD END OF PROGRAM

CALL PEND

HAS
SOME PLOTTING
BEEN DONE

END OF DATA

CALL EXIT

$ET FIRST DATA
BLOCK SWITCHES

|2

\1!7

PRINT ERROR
MESSAGE

CALL UFREWIO]}

MOVE II TO NEW
STORAGE
SETUP IZ
SWITCHES

10t

NOTE .

I sPLACE IN II TABLE
K = PLACE IN 12 TABLE

READ THICK
AND ICON

NEW PLOTTER
PAGE NEEDED
?

CALL PAGE

11 TABLE
FINISHED
?

NN2COUNT OF COMPLETE
VALUES OF QPTICAL DENSITY

ELIMINATE ITH
11 VALUE FROM
I1 TABLE

COMPARE
WAVELENGTH

FIGURE 2

PRINT ERROR

UFREAD {MK,L) MESSAGE

END OF
FILE EXIT

NORMAL

REQUIRED NO
SPECTRI;M IDENT

NO

MAS
SPECTRUM BEEN
FOUND

YES

SET FIRST DATA

A
Fl:sLYoCDKAY BLOCK SWITCHES

?

CONVERT DATA
TO FIXED POINT
BINARY FROM
CHARACTER *
LS+ (L-4)/8

PRINT ERROR
MESSAGE

CALCULATE
CALIBRATION
FIRST DATA NORMAL DATA FACTORS IN
BLOCK ? FLOATING POINT
? LS =LS-2

I

&

CALCULATE
WAVELENGTH
MO T MO+

CALCULATE
I!1ORI2
INTENSITY

FLOW CHART FOR ABSORPTION SPECTRA PROGRAM, TWO INPUT QUANTITIES
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00 106
Kal, MQ
COMPARISON OF WAVELENGTH
FOR 1 AND 12
> .
106 ITH IITKTH 12 SeKTH vALUE
oF 12
07
<
108
s SELECT FOUR 12
SEE PaGE VALUES AROUND

[0} KTH VALUE FOR
INTERPOLATION

53 SINTPIWK, NWK,WIN,4)
INTERPOLATE 12 TaBLE

601

CALC. SPECTRAL
INTENSITY*T1/12
AT ITH WAVELENGTH

NN = NN +1

cAL
ABSORPTION ABSORPTION
COEF. ™ 605 | COEFzO

FIGURE 2 (CONT'D.})

KP kP41

CALC. ELECTRON
VOLT TABLE FROM
WAVELENGTH TASLE

READ SPECTRUM
TITLE

PRINT ITH
VALUE OF
VARIABLES

READ PLOTTING
PARAMETERS

si0| OPTICAL DENSITY

SET UP TO PLOT

614

caLl xPLOTIC .}

CALL NAME 2(
CALL PAGE

CALL XPLOT I )

RESET PLOTTING
CONTROL SWITCHES

CALL UFREW (0]

WAVELENGTH PLOT

ELECTRON VOLY PLOT

REWIND TAPE



INITIALIZE

READ QRIGINS
AND TABLE FOR
SCALE FACTORS

READ PLOTTER
TITLES

1 200

NOTE MZQ, NUMBER
OF DATA POINTS

INITIALIZE
TO READ I

.

CALL UFREWI(O}

MOVE I1 TO

NEW STORAGE

SET UP FOR
1¢4

cALL EXIT

WRITE ERROR
MESSAGE

SPECTRUM
BEEN FOUND
?

IS THERE &
CONTINUATION
17

caLL

REW

REWIND TAPE

CALL UFREW {0}

START NEW PAGE

PRINT HEADINGS
AND TITLE
NP: O

COUNT OF COMPLETED
DATA POINTS

UFREW (0}

READ SPECTRAL
IDENTIFICATION

LIMITED
W L RANGE
PROGRAM ONLY

READ LOWER
AND UPPER W.L RANGE

COMPLETE
PLOTTING

CALL EXIT

PRINT ERROR
MESSAGE

ERROR
EXiT

NORMAL DaTA
et

IND TAPE

END OF FILE
EXIT

NO

REQUIRED END OF
SPECTRUM L
A SPECTRUM

YES

SET FIRST BLOCK
SWITCHES

NO

3

CONVERT 0aTa

18
NO
LAST TERM
7 104
YES

[-1.]

CALC.TABLE OF

FIND MAX
INTENSITY

READ SPECTRUM

SEE CONTINUATION'a

TO DECIMAL LS® NUMBER OF VARIABLES
LS(L-4)/8 IN THE 8LOCK.
Iz2

FIND 12 AT
SAME wr. FII sTI/T2
AS ITH I1 IeTH CALCULATE
CALIBRATION
FACTORS

FIGURE 3

LS:LS-2

CALCULATE W.L.,
MQ MO+t

MQ:MQ-)

CALCULATE
11 OR I2

FLOW CHART FOR THE LUMINESCENCE EXCITATION P

ROGRAMS

CONTINUATION A

FOR ITH DATA POINT
NORMALIZE
INTENSITY

PRINT ITH VALUES
OF WL, EV,II,12,
INTENSITY,
NORMALIZED INTENSITY

READ VARIABLES FOR
PLOTTER ROUTINE

REWIND TAPE

CALL XPLOT{... )
(PLOT W.L.SCALE}

START & NEW
PLOTTER PAGE

CALL xPLOTI(... )
{PLOT E.v.SCALE)

CALL UFREWI(O)

GO TO 200



NOTE

INVTIALIZE
1850
Fx £0.0

0o 22
1s1, Mo

oo 84
xII=y, LCC

COsCINIKII)

INTERPOLATE
CO:SINTP( )

L

1552155 +1

FI{ISS)*SI(IVCO
EVIISS}=Q/WLII)
WX(ISS)= wLIT}

M0 s NUMBER OF VARTABLES (N L1
TABLES ARE WLI(I) » WAVELENGTH
SI(I) « INTENSITY

LCC1NUMBER OF VARIABLES IN THE RESPONSE
FUNCTION TABLES (FROM CARDS).
TABLES ARE CWLI(KII) r WAVELENGTH

CIN(KII] s INTENSITY

THE FLOW CHART FOR THE EMISSION SPECTRUM PROGRAM

AFTER 24 FIGURE 3

IS THE SAME AS THE EXCITATION SPECTRUM

PROGRAM (FIGURE 3] EXCEPT FOR THE ABOVE SECTION OF LOGIC WHICH SHOULD BE INSERTED AT THE

INDICATED POINT ISTATEMENT 71) ANOTHER OIFFERENCE

1S THAT INSTEAD OF THE QUANTITY 12 BEING

AEAD FROM THE INPUT TAPE A5 IN THE EXCITATION PROGRAM, THE EMISSION PROGRAM USES THE
SYSTEM RESPONSE FUNCTION WHICH 1S READ INTO THE MACHINE ON CARDS

FIGURE 4 PARTIAL FLOW CHART OF EMISSION PROGRAMS



