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A PROGRAM L[RHARY FOR INCOHERENT SCATTER CALCULATION

G. LEJEUNE

_ 0 _

SUWMARY

This ~eport desaribes in detaiZ all the routines
of the library for EISCAT data analysis , a part of whiah has
already been implemented in real t ime at KIRUNA .

Efforts were made to allow a s imple use o f the
analysis program : the only prepa ration needed i8 the edition
of ~ symbolic file ~ODEL:DATA which will then contra l the
overall analysis .

The coding of all the programs is given i n appendix
and examples of pOBsible execution are s hown .
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1 . INTROOUCTION .

The program library in its present form follows

the description given in the report " EI SCAT DATA ANALYSIS "

by LEJEUNE , 1979 , hereafter re ferred to as EDA79. However ,

this report is not detailed enough for anybody not acquainted

in the programs to be able to lise them easily .

In this report , the different subroutines will be

de s c r i bed in detail . The appendix contains the coding of the

programs all i n FORTRAN IV and sample outprints from CHATANIKA

data analysis .

Figure 1 shows the hierarchy of the programs of

the library . A contral file MODEL :DATA is first prepared and

t r-e a t ed by CRECONST ( f i g. lA) ; the analysis (f'I g . 18) can then

pr-oce ed ) .
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2 . PRO GRAM CPECONST .

The fi gur e 2 i s an outprin t o f a poss i ble MODEL : DATA

f i Le , wh i c h mus t con t r-o L the o verall e n a Ly s i s . The n uml.er-Lng

o f pa pame t e r s is gi ven i n [DA 79 .

The fi l e MODE L :DATA con tains d header of 7 Lin e s

an d s e v e r-a I ( l i mi t e d t o 4 ) g r-oup s o f 16 + n lin e s cor-r-e s pcn .t ir, q;

t o d i ffe rent alt i tude zones , whe re n is t h e max i mum n umbe r

o f s uccess i ve fits , on t h e 15th l ine ( s e e Le t e r- f o r e x p l e n a t i.on ) .

Eaeh l i n e con ta ins a commer, t i n coluJTU1S 1 to 63 an d da ra fro m

coLumn 6 4 .

2 .1 ~O DE L:DAT-A head er descr i ption .

l i n e 1

lin e 2

line 3

l in e 4

l ine 5

Transmiss ion f r-equen cv in MHz

Numb e r- o f par-eme t e-r-s fi t t ed (he r e 4 ) i n ca s e o f n o

s ubsequen t requirement .

Order o f t he parameters f itted ( i n case of no

s u b s e quen t r equiremen t) . He r e , p a rameters 1 , 2 , 3 , u

wi ll be fit ted, the othe r s bein~ fixed .

Mas s of the ian other than 0+ ( i f noth ing e lse later

s p e c i f i.ed ) .

Number of po in ts f or the FFT ( if lar~e o versamp l ing ,

thi s n urnber s hould be i ncreased , but the speed i s

largelv r e duc e d) .

line 6 I ndex f o r o u tputs i f 1 . mi nimu m q uant ity o f out pr ints

if 5 , ma ximum quant ity of o u tpr in ts .

line 7 Numb er of al titud e zones ( he r e 4) .
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2 .2 MODEL: DATA altitude zone description .

l ine 1 dummy

l i ne 2 limi t of t he al ti tude zone , in km

l ine 3 mass of the ian other than 0 +

l i ne s 4 to 13 : default values of the parameters , if other

" i n i tia l" va l ue s are not calculated later . The nurnbering

of the parameters is the same as in EDA 79 from numheT'

4 ( Lon Hi nd in Hz) . The n umbere L, 2 and 3 eNE , TE , TD

are not th e parameters used in the fit

_ 1_>, TE
KO

e
T1 numher 2 TE

TI
numheT' 3

lin e 14 : savs f or whi ch parameters an initial val ue other than

th e one f ixed in the ten previous lines must be deter ­

mi n e d .

Forma t , "' ,

I~_-v---~

n
1

values

is the numbeT' of subsequent values

possible va l u e s for "2' o • • are 1,
"2 · · · ,n p '
2 ,3 ,4 ,5 and 7.

l ine 15 g i v e s t he max imum number n of fi ts Hhich will be per-

f or med on a s insie Aer . The description of each of those
success i ve fi t s is ~iven on lines 17 , 18 .. . , 16 +n .

line 16 : If MODEL has been comp i led with the cond it ionai

comp i l at i on P , t he n va l ue s of ion compos i t i on on

t h i s l ine are success i ve Iv used as initia l va lues in

t he f i lts ( can be us e f u l i n t he Fl reg ion ) .
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lines 17 , ... , 16 +n : Th e format o f e ach line 1.8

Format .. ..

Example

n
1

values

Thev s a v that n
1

par a me ters ( 02 ' 0 3 ' . . . l np) will

be a d justed in t he fi t. If there i s con ver~en ce , and

if more fits are r equired , the va l ue s of t he fits are

us ed a s initial value s f or the next one .

As s ume that we want to anal vs e Acr d a t a abtained

at 90 km altitude.

From f i au r-e 2 , we take specification s f r om zon e 1 (MODEL not

c ompiled wi th p ) .

I ni tial v a lu e s 4 will be de t e r-mi n ed . if en o ugh SNR

- NE (from power)

TI ~ TE l
XC?) from a model

)
)
) rn
)

MODEL

- VI an VINIT .

The other i n i t i a l values are the previous default values ,

wh ich will remain unchanged during the analys is :

x(5 ) ~ 1

X ( 6) ~ O

X(S) ~ 1

X(9) ~ O

X(l O) ~ 1

Fo r the first f it . 3 parameters will be searched for: XC! ) ,

X(3), X(4) . X(2) :; TE/TT is thus fixed to 1 , and XC?) f i xed

to its initial value .

For the second f i t , the new initial values for X(1 ) , X(3 ) ,

X(4) are the ones just determined ; X(4 ) is fixed t o this

v a l u e ( p o s s i b l e because this parame t er is uncoupled to the others )

and XCi) l X(3) , XC?) are the new r t oe t Lna parameters . In case

of convergence , the additional parameter

wi t h X( !) , X(3 ) and X(? ), is inciuded

X(2) :; TE/TT , tagether

in the third f i t.
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2 .3 Dt!:scription of CRECONST .

The a am o f CRECONST is to generate the binarv fi 1 , _ ~

CONST :DATA which wi l l monitor the analysis.

The data contained in the symbolic f i Le "lODLL:DATA

a re u s ed to build t he COMMON/MODI (u s ed by MOIlF:L) , and same

constants of the COMMONfCONST/(AMMIN, default ion mass ,

RI ; IAMMI N! 16 , PKl ; 4n FR[Q , IESSAI) .Some other constants

are given in DATA or i n the last 30 lines i n CRECONST .

I PAR describes the " p a r i t v" of the 10 parameters (u s ed f o r

the c ho ice of the g ood FrT program for the differen t d.n -i ve -

ti ves see r OURI ER)

- I BEG i s an ini t ial i sa t i on parameter

- LN, LP , LQ, LR are eons t an t s u s ed in the 64 points FrT r-ou t inc

( LM i n COMMO N/SPEl i s read in line 5 of MODEL :DATA) .

- QN, CO NV, QDI V, QI NC a r e constan ts u sed in REGR. The va l ue

o f CONV d e termin es whe n the iterative process con verges : the

s ma l ler i t i s, t he more prec~se dete r min a t i on of the parame ters .

- RPI Iii

- BE , BO, DEBE , DEBO , BFEO , DEBOP

0 + ian i s the re ference ian.

constants assumin~ that

- CD (16 ) , ST(8 ,8 ) tables of cos~nes used ln the 64 po i nts FFI

r-ou t i.n e .
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3 . DESCRIPTION OF THE SUBROUTINES CALLE D BY MAIN.

The program MAIN ~iven 10 A2 can be reduced to the

twa simple forms :

CALL AINIT

~ ~AL L ANAL
~ALL DIGER

or

CALL AINIT

CCALL ANAL )
CALL r,ENER

dccordin~ to the answers to questionsin MAIN. The second form

is used ohlv for testing purposes . The program GENER will be

described i n sectian 4 .

If MAIN i s used , all the subroutines must be compiled

with COND-COMPIL - (background) .

If instead, thevare comp i led with COND . COMPIL + (RT) ,

there is no need of a MAIN program : the subroutines are called

in real time bv the RT program ANALYSIS written by Joe ARMSTRONG .

3 .1 SUBROUTINE AINIT .

Reads the file CONST :DATA (see section 2) .

3 .2 SUBROUTINE DIGER .

This routine is a decoding of the CHATANIKA tapes

CRIM ( i f campiled with M) and eROS (if compiled with S) .
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The results are put in 3 tables IDAT(24 ) , XCOR( 64),

is normalized

- IDAT O )

- IDAT(2~6 )

IDAT( 7)

- IDAT(12)

- IDAT (B ) ~

- IDAT (9 ) ~

- IDAT(3 ) ~

- IDAT<l4 ) ~

- IDAT(1 )

- ,DAT OS ) ~

IDATOO ) ~

- IDAT(16 ,17 , lB ,1 9)

- I DAT<2 0, 21)

- IDAT( n, 2 3)

- I DAT( 24) :

XCORO) ~ 1 0
6

XCOP( 2 ) ~ O

XCOR( 2I -1)

XCO R(21 )

XCO R( 63 )

XCOR( 64)

eoun ter

free

i n t eer-e tion t ime (see)

number of pulses per sec o

100 x SNR

NSG, number of samples (used for
s ingle pu Ls e )

LFT , number of points of the comple x
ACr used in the regression (l i mi t e d
to 32 )

0.1 * SA~FPE (sampling f r e quen c y)

free

altitude ( km)

10 - 9 l°f hx power t e power
su cb that T

powerv w N (m - 3 ) ! ( ! + Te )
e o

l

: year , month , day hour

Minute , secand at the be~ in n ing of
da ta t ak Ln g

Minu t e , second a t the end o f data 't a k i.n g

Cosine of the half of the an~le

between transmission and recept ion .

zero lag real ACF point

zero la~ imag ACF point

Ith lag real er point

Ith lng ima~ ACF po int

32d l a g real Acr point

32d l a g ~mag AC F point .
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ISIG2(1 ) = 10 - 3 x (0
2 of the deviation on XCOR (l)

I S I G2 ( I) = 10 - 3 x (0
2 of the deviation on XCOR (2! -1 »

" " " "

(one assumes that the O I S on the rEal and ima~inarv part of

the ACr are equa l ) .

3 .3 SUBROUTINE ANAL

3 .31 Input parameters

NUMBER

I DAT

XCOR

I SIG2

)
)
)
)

coun ter

see 3 .2

3 .3 2 Ou t put paramete rs

RESULT ( 1 2 8 )

Thi s t able conta ins the results of the analys i s and
i s used i n rea l time by the v isualisation program
HKEEPC to draw AC F and spectrum .

RESULT 1 ~ a lt itude ( km)

2 ~ d a v

3 ~ hau!'

4 ~ mi nut e

5 ~ second

6 ~ IDAT(7 ) x IDAT<l2 )

7 ~ IDAT (9 )

8 ~ VAR ( s e e l a t er)

9 ~ a o f the 1 s t lag of t he Acr

1 0 ~ IDAT ( 10 )

11 ~ NE

12 ~ TE
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13 , TT

14 , V

15 , P

16 , VE -VI
17 , e T'ror on NE
16 = .. TE

19 e .. TT

20 e .. V
21 , .. P

22 , .. VE-VI
23 )

24
)
)
)

20 l a~ s o f the exper imental ACF (real . imag , r e d 1 • ... ))
)

62 )

63 )
)
)

20 lags of the fitt ed ACF ( o n ly rea l pa r ts ))

62
)
)

63 )
)
)

32 po i n ts of the s pectr um)
)

114 )

115 , I BEG c r e a t e d in REGR (if con ver-aency , I BEG , 2)

116 , SNR
117 , LFI
116 = SAHF RE
119 = Year

120 , Mon th

3 .33 Or gan i gr am of ANAL

3 .33 1 ANAL used without the program TALK .

If in MA IN the use o f TALK is n o t specified , the vari able

ITALK i s zero and t he cor r es pond i ng or~anigram of ANAL i s given

in fi gure 3 . 1 . After the c on struc t i on of the exper i me n t a l
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ACF normalized to NE ey) and of the weights (POID) used in

REGR , one en ters a loop which can be performed at most the

maximum numher of fits given i n MODEL:DATA . The firs! time the

loop is descrihed, INITCA ;; . TRUE. and initial values will

be determined in MODEL accord ing to the specifications of

MODEL :DATA . The next times, the fit specifications only are

read in :-rODEL (RET ;; . TRUE . when the re is no mor-e fit specified) .

Then the iterative process REGR is entered , ending with IBEG ;; 2

if con ver-aence .

3 .332 ANAL used with the pro~ram TALK .

figure 3 .2 shows that the r ou t e is determined in TALK.

This mode is useful when testing the program or analvsing i n

detail a small amount of data .

3 .4 SUBROUTINE TALK .

The organ igram of TALK is ~ iven ~n figure 4 . This is a

con versational program enough doc umen t ed in itself .

3 .5 SUBROUTINE MODEL .

Onlv one box of the organ igram in f i~ure 5 needs development ,

the one concerning the calculation of the i ni t i a l values .

Referring to 2 .2 . , line 14 , MODEL per forms an initial

calculation for va lues 1 , 2 , 3 , 4 , 5 or 7 .

Value 1

Val ue 2

NE = 2 x Y( l) x FD, where Y(l) x FD ~s the total
spectrum power

Call TI NIT which gives the TE and TT by searching
the f i rst zero c ross i ng and the fi r s t minimum of the ACF



Value 3

Value 4

Value 5

Value 7
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(incompatible with 2) : ca Le u La te s TE=T! ac cor-d Ln a

to TT = 195 . + . 2 ( ALT- 9 0) 2 . This mode l should be

used in the E re~ion .

Calculates the in itial value of the wind in VINIT .

Calculates an ion compos itian parameter nccording

to

p ~ X(5 ) ~ 1/ (1 +( ALT- 1 20 ) " )
52 .5

This mode l should be used in the Fl r-eg i.on .

Calculates the reduced frequencv initial value by

X( 7) ~ EXP( - ALT-96)
7

This model shou ld be lised in the E re~ion .

Dnce all the prescr ibed initia l values have been calculated ,

a d d it ional cor rec tions a r e made

I f val u e 2 an d P J O : CALL f10OCOf-1P , wh i.ch modifies

tJE • TE , 'I' E a c c or-d in c to the compositian P .

I f value 1 b l +TEl TT: multiplv NE V 2

an d carrect t he NE obtdined from the nEBYE length

ef fec t .

3 .6 SUB ROUTI NE TI NIT

Th is SUBROUTINE has no branching : it first

c a l c ulate s the fir s t min imum YMIN and the first zero c ros -

sin ~ TZE R of t he ACF by parabo l ic interpolation and then

appl ie s f ormula built f r om f igures 6 and 7 of WICKW ARTs r e po r t.
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A " MAX( O, l - 2 . 1 7 x YMI N)

TR "
l -lA
0 .23

TZI " ( 0.4 04 3
2 . 182 5

+ T R+O. 9 6 3 2 )

TI " (TZI/ TZER) 2 x 1 . E-6

Tf: " TI x TR

3 .7 SUBROUT I NE VIN IT .

POI DC I) x YC2I - l) x '{ (2])

.in i t i e L va lu. of the

x POllteT) x Y( 2 I- U 2

LfI (I -l)x
1

V " X(4) "

Acco r-d i.n g to EDA 79 , the

) 5 c a lcu l a ted bv ;wind

3 .8 SUBROlJTI NE MODCOMP.

The c or-r-e et ian formulas ar- e Q i ven in "I n i t i a J

values determination " of EnA 79 .

3 .9 SUBROUTINE REGR .

The fi~ure 6 Rives the or~an i gram of REGR . It.

is a standard routine of Lee s t square fit u s i n z the c r-a. l i en t

met h od (EnA 79 ) . The basic input f o r this r o u tin e is t he

matrix S c a Lcu La t ed in FOURIER.

TTER is the number of s u cc e s s f u I i t ei-a t i.on s .

KTER is the number of suc c e s si ve tries af 1er an

unsuccessful iteration (VAR> VARO). In that cese , t he
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i n c r e me n t a t i on parameter Q is reduced bv the c on s t an t

QOIV . The iterative process stops for ITEP = 7 and KTLR = 3

and IBEG i s eaual to 2 if the convergence lS ~chieved,

3 if ITER > 6 and Il if KTER 2: 3 .

3 . 10 SUBROUTINE SPECT .

This SUBFOUTINE follows almost exactlv the

descriptions given in EDA 79. Gnlv small differences in

notat ions ha ve been introduced to allow an ea v ca] ou l a t ion

... ) .DAITHE ,(i. e .

AR1 ,2 ' AI 1,2
dropped , which

mediate values

of the der ivdtive VJlth respect to composition. The rnulti­

plicative f ac t or-a AL . en t er-d n a the de f i n i t i on of the
J

and BIl , 2 in EnA 79 , annex l , have been

makes small differences on subseouon t in ter-

The electron -neutral collisions have not been

cons idered .

The r ou t i ne SPECT is built for 2 ions bu t could

be eas ily changed to 3 ions bv increasing the arrdVS of

2 and 3 elements i n t o arrays of 3 and 4 elements .

One o f the 2 i on s can be a negative i on . for

i n s t ence , if X (5 ) 's Iar-aer- than 1 , Lon 1 is a nep;i3.t:ive

i an ; and if X(5 ) is nel<;ative, i.on 2 's a nep;ative lon .

The de ri va r i ve with r-e s pec t to X (S) is not con tin uous i II

O or 1 . The na t ure of the i on (pos i t i ve or n e aa t i ve ) s hr u Ld

be fi xed in order to make it continuous ; but i n that case ,

same va lues o f X (5 ) will have no phvsical mean in q: ( f or

i n s tan c e X ( 5) < O if l on 2 's a positive .ion ) • There lS

sti l l some ne ed of 't e s t i .ng this point .

A s imple orp;ani~ram explain ing the significat ion

of t he Loa i c a I a r-r-avs ITRA(3 ) , ICOL(3) is a i ven in f i gur-e 7 .
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The va Lu e of the s pec t r-um , ca lied GS , is pu t In

DER(4) since tl);" derivative with r-e s pe c t to the wind is

not needed (included s i.mp Lv in FOURI ER) . The other deriva -

rives with respect to the parameter J , J ; l , 2 , 3 . 5 , 6 . 7 , 8 ,9

and 10 ar-e put in DER(,T) . Th e ce Lcu La t i on of the spec t t-um

is stopned when the va lue is less than 0 .2 \ of the value

at the central frequenc v , which defines IXM, the number o f

points in the spectrum .

The s pec tr-um is stored i n GARSPE a t the end arid

the ar-r-av OC( 32 .7) is buil t be f or-e en t e r-Lnc; rOURIER . The

firsl di~ension in OG corresponds to the maximum number

of points c e Lcu La t ed an the s pec t r-um , an I the s econd d imens ion

to the maximum va lue of IDV . For each f r-equen cv L l the

ar-r-av DER is put in [)G(L , 1.... 7) i n the order specified

bv lORD .

3 .11 SUBROUTINE FOURIE R.

'r he or-aeo i a r-e m of rOURI ER is shown in "L aur-e 8 .

The d l~orithms f or FrT o f e ven a n d odd functions will not

be e xplained : le t u s on l y say t ha t t hev are t he Qu ickes t

wav of FQURIER transformin~ funct ions with suc h par it y

but the v ha ve been bu i l t on Lv f o r LM -:; 61. po i.n t s a nd

cannot be a d a p t e d f or another LM . In case of l ar ~e over -

s amp Lin q ( f o r instance 1 0 0 k Hz in t he E r-eo t on ) , the u s e

of these routines would be a possible cause of error , s ince

then the de fin ition of the spectrum would oe so bad that

onlv few va lues « 10 ) wou ld be calculated , the others

bein~ zero . This i s t he reason whV a slow DrT routine has

also been i n c l ud ed (A i n fi ~ure 8 ) . The formulas are the

following

1) for even functions DG , the DIT (real) is ca Lcu La t ed by

I X'!
) () 2 ". eos 2.(L-1L~K-1 ) DG(KlGrIN (L , L ~ 1 ,32 ~ DG 1 + I

K ~2
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2 ) For' odd function s nG , the 'imaa i.nar'v part o f the ort 1.5

I XM

) 2 ". s in 2.IL-1~~K- 1 ) DG IK )GFTNIL , L ' 1,32 , - I" •
K'2

The definition of VAR is the f ol lowing :

LFT
[ IYI 2L -1 1 -GrINILI )2pOIDIL) +IYI2L I - AC r IM)2pOID IL)

1

2 UI - I D

In most c a s e s , this va l Ut! i s elose to 1 af ter

the c o n v e r-aen c e • In case of a value Lar-ge r' than f o r .in s t ar . c e

2 or 3 , on e s hou l.d doub t the quaii ty of t.b e f it . In part B

o f f i ou r-e ~1 , on e e Ls o builds the ar-r-ev DEVI wh i c h 1000il l be

u s ed in D t o calculate the v e c t or- V (referring to nota tions

o f EDA 79 following the EISCAT techni cal r-epor-t o n de t a

analysis bv T . HAGrORS i n 19 78 ) .

In e , one bu i lds the imaginarv part o f the deriva ­
t ive of ACF wi t h respect to X( 4 ) l bv simpl y mult ip lying the

ACF ( r eal part) by the time lag .

F i n a l l y, in D, the EDA 79 matrix S ' ( IDxI D) is ca'lcul.at e d

and the vector V i s put in a n add i tional column of the

matrix S . i .e . S ( . , 1D+l ) . Wha t is referred to as inversion

of matr ix S ln t he or~anigram of REGR (fi~ure 6) per forms

ln f aet the r e s o l u t i on of the system

SöX ' V

The input is the n r r a y S = SV and t h e ou t put, i n

the same arr a v S , conta ins S-l eX .

3 .1 2 SUBROlJTII,E SORTlE .

Th is s ubroutine , c a l led by REGR , fir s t transforms

t he r-e d uc ed parameters X(t> . X(2 ) . X(3) into the parameters

NE, TE , TI and ealculates the errors on ANE , TE an d T1 ,

put in EX( l), EX (2 ) . EX( 3 ) . Th e value of t he i on neu t r a l
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collision f r-equen c v COL is calculated and t he er- r-or- DeOL .

In order to ca l cu Le t e the er-r-or-s on NE , TE , TT , COL . one

n eeö s to know not on I v the diagon al terms of the matrix
- 1S but a l s o coup Li.n g faetors be t we en X (1) and X(3 ) l

X (2) and X(3 ), X(3 ) and XC?) , ca lled cour 13 , cour 23 and
- 1 - 1 - 1cour 73 , and equal to 5 1 3 ' 52 3 • 5 73 ' whic h are saved in

the common ICOU! i n RE(:;R be f or-e en t er -i n g SO RTIE .
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4 . PROGRAM GENEP.

This pro~ram has been made for testing purposes .

A few condit~onal compilations are included . If not compiled

\... ith - • this r-ou t i n e aener-e t.e s pandom v a lues o f NE , TE , TI ,

V, TINT (integration time) dnd SNR. calculates the correspon ­

d ing Acr as weIl as the ir 0 2 (in case o f a s ingle pulse

transmission ) and thus builjs the arravs XCOR a n d ISIG2 which

ca~ be then nnalvsed i~e real data , or put in a file which

VI:11 be --ons der-ed La t e r- as an output of the au tor-cor-r-e Le tor­

~or Rea' Time operation testin~ OUt oses.

I f camp i led wi th - , ~ENE R is a conver-sa t i.on al

pr-ogr-am , which first asks hasic parameters : ALT , NE, TE ,

T!, V, P , TINT, ~NrREQ <numbeT' of frequencv channels ) l

PULEN~ (lc.n~th of the pu Ls e in f,ls ) , PUREP (pu Ls e r-ep e t i t i on

period i.n -ns ) SAMF'RE Ls a mp Li n e f r-equen cv in k Hz. ) , SNR

(signal to no i se r-e r i o) , QVSA"1P (ove r-s amp Li na factor, the

w i.d t h of t h e fil t r be in e SA'1TRE/OVSAMP) and NLAG (the n umber­

o f lags which will be used i n a subseq uent a na l y sis , l i mit e d

t o 32) .

Then it ealls TALK in whirh one ean specify o t her

parame t er- va Lue • .ion mass and LM . "in a 11 y the eal eu la t 'i on

is the same as was s aid previously : XCO R and ISIr-2 ar e

bu i Lt and ou t pr-in t s are given, e ccor-d i.n g to the value o f

the pe r-a me t er- lESSAT .
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4.
4,1, 3,2,5,0,7,8,9,10,
3 1. ,
64.
1 •
3 .

CM -3)

<HZ)

<HV

<10**5
(K )
(K)
<HV

<USEl' IF MO[lEL COMF'IL.EI' WIl H <,
2.
1 • • 1., 1 .. ,
2 d ,3, 4,
3 .1 , 3 ,7 ,

- 21 -

FITS
OF F'ARAM.
OF F'ARAM.

U6. KM
3 1 • •

1 NE= 1 • •
2 TE= 30 0.,
3 TI a 300.,
4 VI= O.,
5 l-[O+] /NE= l . ,
6 VE-VI = O.•
7 COL.L. FR .=O••
8 TI2/111= 1 .•
9 VI2-VIl = O.,

10 CF2 /CFl = 1 • •
DESIGNATlON OF PAR. 3,1, 3, 7, 4,I NI T .. VAL .. : ND AND

MAXIMUM NI< OF F ITS
roN COMP . F'Ar<AM. FOR THOSE
F IT 1 , NI< AND [ 'ES IGNATI ON
FI T 2 : N[i AND DESIGNATJON

l ON MASS
[lEFAULT F'Ar~AM

.u.r "1 MO~_E.L : DAT"

TRANSMI SSION FREQUENCY
DEFAUL.T NI< OF F'ARAM IN THE FIT
DEFAUL T Ori:DET~ OF PARAM
DEFAUL.T lON MASS
NI< OF ~'OINTS IN SF'ECTRUM <FOR I'FT)
INDEX For.: OUTPUTS IN ANAL (1 TO 5)
NB OF ALTI TUDE ZONES

=" 1If =*=*=*=*=*=*=*
ZONE NUMBER 1 : Al..TITUDE<

j,

1 . ,1 .. , <USEII
3,1 , 2 , 3 , 4 ,

IF MODEL, COMP I i.sn WITH P)

<HZ)

<K)
<HZ)

<HZ)

<10**5 CM-3)

220,KH
3 1. ,

ALTITU[lE(2 :

1 NE= 5.,
2 TE= 1000 ••
3 TI = 500.,
4 VI = O.,
S l -[O"iJ /NE:: = .S ,
6 VE-VI = O••
7 COLL. FR. =O• •
8 112/TI1= 1 .. ,
9 VI2-VIl :=t o. ,

10 CF2/CF1= 1 • •
DESIGNATlON OF PAR. 3 , 1 ,2,5,

ZONE NUMFIER

INIT . VAL.. ' NI< AND
MAXI MUM NI< OF FITS
roN COMP . PARAM. FOR THOSE FITS
FIT 1 , NI< AND DESIGNATlON OF PARAM.

lON MASS
DETAULT PAf~AM

ZONE NUMI<ER 3 , ALTITUDE < 10 00.KM
lON MASS 4 . ,
DEFAUL.T F-'ARAM l NE= 3 . ,

2 TE= 20 0 0 . ,
3 TI = 1000 .,
4 VI= O.,
5 l -[O~]/NE=O . ,

6 VE- VI :::; 0.,
7 COLL. . FR.=O.r
8 TI2/Tl1 = 1 . ,
9 VI2 - VI l = 0. ,

10 CF2/ CFl= l. ,
INIT. VAL. : NB AND DESIGNATlON OF PAR. 2,1,2 ,4 ,
MAXIMUM NI< OF FITS 1.
l ON CDMP . PARAM . FOR THOSE FITS 0 .. ,0., 0 .,
FIT l : NB AND DESIGNATIaN OF PARAM. 3,1,2,3, 4 ,

<10**5 CH-3)
<K)
<K)
(HZ)

<HZ)

<HV

<USED IF MODEL COMPIL.EII WITH F'
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THI S PROGRAM GENERATES CONSTANTS USEII IN THE ANALYSIS
PROGRAM AND WRITE THEM ON FILE CONST:DATA

CRE CONST

c ***
C
C
C
C
C
C
C

L.N,LF",LO ,LR
CO,SI
IPAR
ON , CONV,ODIV, OINC

- 28-

FOR FFT ALGORITHM (FIXEII )
FOR FFT ALGORITHM WIXEll>
PARITY OF PARAMETERS
FOR CONTROL OF THE I TERATIVE PROCESS

COHMQN/ SPE/ F (3 2 ),FD,DG (32,7) ,POI D(32 ) , X(1 0 ) , EX(1 0),GFIN(32) ,
*I T~_K , LFIN , LM , I FEG , I D , I DV , LNOI SE , I X ( 32 ) , rXM , ANE , TE , TI , V , P , IA , Y ( 64 )

* , VAr~ , VARO , KTER , S ( 7, 7) ,ATTEN(32),GARSPE ( 32),IPAR (10),DE~(10)

LOGI CAL LNOISE
COMMON/ CONST/ AMMIN ,RI,BFE,BFO, DEBE ,DEBO ,BFEO , BE,BO, IESSA I , DEBOP ,

* RP I , ITERM, lIEPI, LN,LP, U h LR, LF I , NSG ,ON,CoNV,G DI V, OINC, PK!
COMMON/HOD/NBALT , KAL ( 4 ), AMMI NO( 4),NDEP(4 ),XPAR( ! O, 4 ) , KORD ( 10 , 5 , 4 )

* ,PIN(5,4) ,KII(5,4) , KDV (5,4) ,KGAR (S , 4 ) , I NITP( 4,4) ,NINIT(4)
DIMENSION IORD(10 ,2) , CO( 16 ) ,SI( B,B) , JORD(1 0)
LOGICAL Lo6,L09,N04 , N0 6 , N0 9
CHARACTER CH*30
DATA IPAR/l,1,1,2, 1, 2 , 1 , 1 ,2 , 1/ , IBEG/O/ ,

* l.N/32/,LP/16/,LO/17/, LR/3 4/ , ON/l./ , CONV/.25/, ODI V/ . S/ , QI NC/ 2 . /
Or1EN(4,FILE~'CONST : DATA' , ACCESS='W',ERR=100)

OF~N(3,FIL.E='MODEL= DATA ' , ACCESS= 'R',ERR= 100)

2 0 0 FORMAT <39X,A)
CH=' ,
READ (3,200) CH
REA[I(CH , * ) FREO
CH=' ,
r~EA[I <3 , 200) CH
READ(CH, * ) III
CH=' ,
READ (3 , 20 0 ) CH
REA D<CH,*) <IORD <I , l) ,1=1,1 0 )
[lO 1 1=1,10

1 IORfI(IORD<I,1),2)= 1
CH~ ' ,
REA[I (3 , 200 ) CH
READ(CH, * ) AMHI N
RI =SORT(AMMIN/ 16. )
CH= ' ,
READ(3,200)CH
READ( CH , * ) LH
CH::: ' ,
REAII(3,200) CH
READ(CH, * ) I ESSAI
CH::: ' ,
READ(3,200) CH
READ(CH,*)NBALT
DO 10 I NDAL=l . NBALT
READ(3,200) CH
CH=' ,
READ(3, 200) CH
READ<CH,*)KAL<INDAL )
C}+= ' ,
READ<3 , 200 ) CH
REAII<CH , . ) AMM I NO(INDAL)
DO 20 J=l, 10
CH=' ,
REAIl (3, 2 0 0 ) CH

20 r~EAD ( Cth * ) XPAR( J, I NDAL>
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CH= ' ,
READ <3 ,200)CH
READ(CH , .>NIN,(INITP <I,INDAL),!=l,NIN)
N1N1T ( 1NDAL ) =N1N
CH=' ,
READ <3,200)CH
READ<CH,* >ND
NDEP (INDAU =ND
CH:::' ,

READ (3.200)CH
READ(CH,*) (PI N(N, I NDAL) , H=l, ND)
L 06=.FALSE.
L09=. FAL SE .
IF ( XPAR (6.INDAU . NE . O. ) L 06 = . TRUE .
1F ( XPAR (9 .INDAU .NE.O. )L09= . TRUL
DO 30 N= l,NI!
CH=' ,
READ (3 , 200)CH
READ (CH,*>KDEP, (JORD(K ) ,K=l , KDEP)
N04=.TRUE.
NQ6= . TRUE .
N09=. TRUL
DO 31 K=l,KDEP
IF<JORD(K) .En.4)N04::.~. FALSE.

1F (JORD(K).EO .6) N06=. FAL SE.
1F ( J ORD (K) . EO. 9 )N09=.FALSL

31 CONTINUE
KDEPV=KDEP
1F(.NOT .N04) GO TO 3 2
K[CPV=KDEPV+ 1
JORD(KDEPV)=4

32 1F (. NOT . (L06 . AND.N06» GO TO 33
KrcpV=KDEPV+ 1
JORD <KDEPV) =6

33 1F (.NOT.(L09 .AND . N0 9» GO TO 34
KDEPV=KDEPV+l
JORD<KDEPV) =9

34 l.=KDEPV
DO 35 1=1,10
DO 36 K= 1 , KDEF'V
1F (JORD(K) .EO .1) GO TO 35

36 CONTI NlJE
L=L+ l
JDr.:[I(l..)= !

35 CONTINlJE
KD(N,INDAL )=KDEP
KDV (N, I NDAl. ) =KDEPV
[10 3 7 1= 1 , 10

37 KORD(I,N,INDAL)=JORD (I)
30 CONTINUE
10 CONTINlJE

PI= 3 ..141592 65
A=P1/LN
B=2 ..
DO 2 I= 2,LP
K= 1- 1

·2 CD (to =COS (A *K) *B
DO 3 L==1,8
DO 3 H=1, 8

3 SI <l., M) = B* COS (A* <2*1..-1) * (2*H- l) )
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r.:PI=SQRT <PI)
AK=1 .380662E-23

EPSZER=1. /(36.E9*PI)
EL=1.6021892E-19
AME= .9109534E- 30
ltC =2 .. *f'I * SORT (AME/ <2 . *A K) )
BO=BE* SORT(1 6 .. *1836.151 5 2 )
PKl =4 .. *PI*FREO/ 299 .. 792458
DEItE= (EL/BE) **2/ ( AI<*EF'5ZEJ~)

DEBO= (EL/BO >**2/ (AK*EPSZEJ;: )
BFEO=BE/1l0
DEItOP=RPI*DEBO

WRlTE (4) LH,LN, LP, La, LR, IBEG , IESSAI, IPAR, rORD,ON,CONV,OfI1V,OINC
* ,RPI , BFEO, DEEE, DEBO, BE, [iO, DEBOf', AMMJN,R I ,CO, SI ,FRE.D, PK1 ,
* NBALT ,KAL ,AMMINO,NDEP, XPAR, KOf.:D, PIN , KD,KDV, KGAR, INfrp , ~nN1 1

OUTPUT(l) , CONSTANT S READ'
100 CLOSE (4)

STOP
END
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***** MAIN PROGRAM IN BACKGROUND *****
c
c
c
c
c
c
c

CONDIT• COMPILATION H TO MAKE AN HI STOGRAM OF THE PARAM
~ DUMP ARRAY RESULT ON RLSAL DA1A

4

CH

6

7

9

1

C
3

2
CH
CH10
CH8

[IOlJBLE I NTEGER ITIHE,JTIME,TUSEII,XCOfH64) ,NCALL,ISIG2(32),
* XCORO(64),IDAT(24)

COMMON/ SF'E/ F (32) ,FO, [lG <3 2, 7) ,POID (32) , X (10) ,EX (10) , GFI N ( 32) ,
*ITALK, LFI N, LM, IBEG, I D, IDV, LNO I SE, IX(32), I XM , ANE, TE,TI ,V ,P,IA, Y(64 )
*, VAR , VARO, KTER , S <7 , 7 ) , ATTEN (32 ) , GARS F"E ( 3 2 ) ,IPAR(1 0 ) ,DER (1 0 )

CHARACTER ACHAR* 12
LOGICAL GEN, LNOISE,WRIGE
DIMENSION RESULT( 128 ) ,JRES <16 , 2 )
WRITE (1, 4)
FOF"~MAT(' SEED , NB PB ANALYZED ', /)
INPUT <l) SEEII, NCAMA
CALL START(SEED)
WRl TE <l , ' ( l 2H USE GENER 7,/)' )
ACHAR= "
INPUT ( 1) ACHAR
GEN= .FALSE.
IF (ACHAR ( 1 , 1) .m.'W) GO TO 9
GEN=.TRUE.
CALL START(SEEII)
WRITE<1,' <12H ADB NOrSE 7, /)')
I NPUT (1) ACHAR
LNOISE= . TRUE .
I F (ACHAR ( l: 1) .sn, 'W ) LNOISE= .FALSE.
WRITE <1 , , ( 2 9 H SAVE GENERATED ACF ON FI LE 7, l) ')
INPUT ( 1) ACHAR
WRIGE= . FALSE .
IF<ACHAR (l:l).F.O .'NP) GO TO 9
WRIGE=.TRUE .
WRI TE <1 ,6)
FORMAT(' NAME OF THE FILE RE AD', / )
ACHAR=' ,
READ (1, 7)ACHAR
FORMA T (A)
OPEN (3, FILE=ACHAR,ACCESS='WA' ,ERR=100)
OUTPUT(l ) , FILE OF'ENEII'
WRI TE<1, ' <11H USE TALK ? ,/ )')
I NPlIT (1) ACHAR
ITALK=O
IF (ACHAR<1: 1). EQ.'Y ' ) ITALK=l
NCALL=O
CALL AI NIT
OPEN(4,FILE='RESAL=DATAP,ACCES5=' W',ERR=100)
CONTINUE
IF(. NOT .GEN) GO TO 3
CALL GENER (NCALL, XCOR, I51G2 , IIIAT)
IF(WRIGE)WRITE(3) IDAT, XCOR,I SIG2
GO TO 2
READ (3)IDAT,XCOR ,ISIG2
GALL DI GER ( I DAT, XCOR, IS IG2, I RES)
JTIME=TUSED(I)
DO 10 1=1,64
XCORO(I )=XCOR(I)
DO 11 1=1,64
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CH eAU.. GAUSS (RNDM)
CHi 1 XCOR (J) =XCORO ( 1) +RNflM*l ~ E+3*SORT (Fl.OAT <ISIG2 ( (l + 1> /2) ) )

IF (NCALL.GT.NCAMA) GO TG 100
CALL ANAL(NCAl..1.,XCOR,rSIG2,IDAT,RESULT,IRES)
NCALL=NCALL+l

CH GO TO B
C~ WRITE (4 ) RESLJLT

IF(.NOT.GEN) GO TO 1
ITIME=TUSED<I)-JTIME
OUTPUT (1 ) ITIME
GO TO 1

100 STOF'
END
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DIGER

c
c
C DIGER READS THE CRIM OR CROS TAF~S FROM CHATANI KA. AND R~WRIT~ l HEM
C IN A FORM SUITAFLE FOR -ANAL- IN ARRAYS rtaAT , XCOR.IS I G2 .
C
C CONDITIONAL COMPILAT IONS : C US EII AS SUBROUT I NE:. OF- MA1 N
C <oTIlERWISE CR~ATES THE FILE 4)
C S SINGLE PULSE CROS
C M MULTIPULSE CR I M
C :tf WP. IT F- t',.lCS"I.T\ C'f.< flE.S-"L.: ~I\T....

CC SUBROlJTINE DIGER (IDAT . XCOR. I SI62 . IRES)
DIMENSION AnEJH 3 2 ) ,JHEU(B) ,KHEU (B) ,IRES<16 ,2) ,JRES <15 d B ,2) ,

*IDATIN(4).II~TFI (4) . IWRONG (1 6 )

CHARACTER ACHAR*BO
DOUm_E INTEGER lRECORD(750 ) , I HEAD(148 ), XCOR (6 4 ),NCALL,ISIG2<32> ,

* IDAT( 24),IDATI ,IDATF , J DAT
COMMON/ HEADER/NWORIiS ,NHEAD,NOTAF'E,NYMIl l,NVMD2,IDISH,JF ILCO, NOI SUB

1. , MAXDOP , .JADI V , IREC, IRAS , lEX, lAY, ISOFF , I l Ar'E, IF'ART, ITRU, I SPA 1 ,
2 I Sf'A2, ITSYS, IPC, r ccr- . r ccn- ICCM, NPTSNS, NP TS fn , ~JT IMl:. (4) , JAZ, .JI:.L ,
3 KTIME (4 ) ,KAZ ,KEL ,MSCAN , MSCADE (2) ,KWF'OW, NSTEMP, INTFRM , ~J14W , J l.IEL AY
4 , J PLWD (4) , JPASS ( 4 ) , KONS YS , IFILTET~ (3) , NORML ,NGP, II.IF',LIIP, INP, l.NP,
5 ICP, LCP,NSUBP ,I'1FRP , MFRRP,MDRP , H55F' ,KBW, KDELAV, IGR, MAXMLJL , JULTEMP,
6 IBS,NGS,LDS,JNS,LAGSS ,MFGO,MFRnD, HNGO,J GO, MSSD,LHT,IDENTIME,
7 MUTTIME ,IBGM,NGATM , LftGM, I NGM, LAGU , l.AGM , HFGM ,HFRGM,MNGH ,NNSM,
e NCSM,MASKRG (2),IRM,MPUL D ( 2 ) , MPL LlG, LAGR, LAGLJMR , MHT , NRDAl , IDATSAM
9 ,LDATSAM,INOISAM,LNO I SAH, I CALSAM, LCALSAM,IPL.A (7 ) , I DCOllE, IllTAPE.,
A IACDAT,IACNOR,IFX(3), NPE , NEOF , NHVF ,NSAT,ISPA3 ,ISPA4 , I SPAS,INX(6)

[IDUBLE I NTEGEf~ NWORDS , NHEAD , NOTAPE, NYMD l , NYMII2 , IDISH , JF ILCO, NOISUB
1 ,MAXDOP, JADIV, IREC, t RAS , lEX, lAV, 150FF, ITAPE, IPART , I TRU, JSF'A1 ,
2 ISPA2,J TSYS,IPC, JCCP, I CCO, ICCM,NPTSNS,NPTSDT, J TIME. ,JAZ , JE:.L,
3 KTIME, KAZ , KEL , MS CAN , MSCADE , KWF'OW, NS TE11f', I NTFRM, J llW, J DE.L AY
4 ,JPl.WD,JF'ASS,KONSYS, I FI LTER, NORML , NGP , I DF' , LDP , INP , LNP,
5 I CP,LCP,NSUBF',MFRP,MFRRP , MDRP , MSSP , KBW, KflELAY,IGR ,HAXMUL, I OLTEMP ,
6 IBS,NGS,LDS,INS,LAGSS , HFGO,MFRGO, MNGO, I GO,MSSO, LHT,If.lENTIME,
7 MUTT I ME , IBGM,NGATM , LDGM, INGM, l.AGU,LAC',M, MFGM, MFRGM , MNGM, NNSi'1,
e NCS M,MAS KRG, I RM, MF'UL.. D, MF'L. UG, LAGR , LAGUMR , MHT , NRDA1 , I IlATSAM
9 ,LDATSAM,INOISAM , LNOI SAM, I CALSAM, LCALSAM,IPLA , JDCODE:. , IDTAPE.,
A IACDAT , IACNor~, IFX, NF'E , NEOF , NHVF, NSAT, ISPA3, ISPA4, I Sf'A5, J NX

EGUIVALENCE (IRECORD,NWORDS)
EOlJIVALEN CE <IRECOR[l , IHEAD), <'JHElh ..JTIME), <KHEtJ,KTI ME)
INTEGER FLD . t II · t .
ASSEMI~Ly FLn ./ ....'"'- J...... ...t'l.,""'4=.. j I.~ ,.,coC!.

C DATA ATTE~/l~ O , ~ 9062, ~ 71 4 1 , .5283, ~ 352B , (283) . 47 04 , . 5t36 ,
DATA ATTEN/ t.O, .906 2 , ~71 ·H, .5203, ~ 3528 ,. 1 703 , ..4 /,04, . 5136,

1 . 7425, .9693 ,1.05 0 6, ~9474, . 7 485, .5544, . 3 ....,17 , .1833, ~ 031 5 ,

2 ..0 000, ..0 294, .169 2, ~3390, ~e..049, .6852, ..8 7 0 9, ~9600, .. 8 /'66,
3 .6834 , .4944, . 3718, ..3330, ~3795, ~50761

DATA NCALL/O/ ,NBEOF/ O/ , NCAMAX/ 200/ , I IlS/ O/ , NBALT/ 2/, J ALTMI / O/,
* IAL lMA/OI

ACHAR=' ,
IF (IA LTMA.NE.O) GO TO 2

C::. OPEN (4 ,FIl.E=' <GER ) RESAL: DATA' , ACCESS=' lojA' )
loJRJTE(1,'(2~i ~B or WRONG ACF LAGS ?,/ ) ' )
READ(l , * )NWRONG
WRITE ( 1 , ' (32H flES I GNAT I ON OF WRONG AC;; LAGS ? , l ) ')
READ<1,*) <IWRONG(I) , 1 = 1 , NWRONG )
WRITE <1 ,200)

200 FORMAT (' ALTITUDE MIN IMUM AND Al..TITUDE MAXIMUM FOR ANALYSlS ?', l)

READ <1 ,*) lALlMl, I ALTMI~

WRI TE ( l , ' (46H DIFF'ERENCE BETWF.:.EN 2 SUCCE5..S I VE. RANGES (KM) ?,/) ')
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REAn(l~*) IIIALT
WRITE (1, , (47H INITIAL AND FINAL DATES ? <YEAR, MONTH, nAY, HOUR) , /) ')
READ(l,*) I[~TIN,IDATFI

IDATI= ( <IDATIN ( 1) *1 0 0 + I nATIN (2) ) *100 . + HIATIN (3) ) *100. + InATIN (4)
IDATF= ( (JDATFI ( 1) *100+I DATFI (2» *100 ..+IDATfo I (3) ) *100. +II.lATF l (4)
WRITE <1 ,300>

300 FORMAT (' TAPE ( O OR 1 ) ,HEl OF FI l.ES SKIF"F'ED , NEI OF RELORI.IS SKIF'f'E.I1
*, NEI OF FILES ANALl ZED ' , / )

READ (1, * ) NUMEtAN, N[{EOF , Nf.:EC, NEOFMA
IF(NBEOF . GE . O) WRl TE (ACHAR,1 3 0 ) NUMBAN,NBEOF
IF(NBEOF.LT.O) WRITE (ACHAR,132 ) NUMBAN, (-NFEOF)
CALL COMND (ACHAR)
IF(NREC.GE .. O) WRITE (ACHAR ,131 ) NUMBAN, NREC
IF(NREC. LT. O) WRJTE (ACHAR, 133 ) NUMBAN,(-NREC)

1.31 FORMAT('ItE\l··-F M-l- ', I ! ,' AflV-·REC ' , 1 4 , 1H ' )
133 FORMAT('DEV-~F M·-l- ' ,I !, ' BAC- REC ',I4,lH' )
13 0 FORMAT( 'DEV-F M·-l-',I1 ,' ADV- T-E ' , I4 ,lH' )
132 FORHAT(' DEV-F M-T-',Il,' REV - T-E ' , I4,1H ')

CALL COMND (ACHAf, )
ACHAR= ' ,
WRITE ( ACHAR , , ( 4HM·-T-, I l ) ' ) NUMBAN
OPEN (9,FILE=ACHAR ,ACCESS= ' R ' )
NBEOF=NBEOF+1

2 JF( IDS_NE _O) GO TO 30
1 I STAT==MAGTP <O, IRECORft , 9, 2100, NMOLU)

IF(ISTAT.NE .3) GO TO 3
NBEOF=NBEOF+ 1
NREC=O
IF ( NBEOF. GT.NEOFMA) STOP

3 IF<ISTAT _NE_ O_OR .NMOL LJ_ l ..T _500_0R _NMOL.lJ_GT . 1500) GO TO 1
IF(LDS.GT.20. 0R. LDGM. GT. 20 .0R . IABS <INX (6» .GT. 2 0 0Q) GO TO 1
IF (L.DS.LT. O.OR.LDGM. L T. O) GO TO 1
lDAT(16) ==10*FLD ( 8, 6, JHEIJ( 1) ) +FLD ( O, 4,.JHEl J( 2 »
IDAT (1 7) = 10 * FL D ( 4, 6 , J HEU (2) ) +FLD (10,6,..JHEU ( 2) )
IDAT (1 8) = 1O~WLD < 8,6 ,..JHEU (3) ) +F1_D ( 0,4, J I-fELJ (4) )
IDAT (9) = FL.D ( 8 , 6 , J HEU (5) ) *1 O+FLIl <0,4 , .JHElJ( 6 ) )
JDAT= ( <IDAI (16) *100+IDAT (1 7 ) ) *100+ IDAT ( I B) ) *100. +!IlAT (19)
IF <JDAT.LT.IrlATI) GO TO 1
IF (JDAT.GT.IDATF ) STOP
IDAT (20 ) =FLD ( 4, 6, J HEU (6) ) *1 0 +Fl.D <10, 6 ,..JHELJ ( 6 ) )
niAT (22) =FLD ( 4,6, KHElJ (6) ) *10+FLD00, 6,KHEU ( 6) )
I [lAT (23 ) = FLD ( B , 6 , KHEtJ (7) ) *1 O+F1.D (0,4,. KHE.LJ (8) )
IDAT (21) ==FLIl ( 8, 6, JHELJ (7) ) *1O+FLD (0, 4 , ~JHELJ (B) )
I F <IABS<IDAT ( 2 2 ) -IDAT ( 2 0 » • L.. T .4) GO TO 1
NREC=NREC+ l
IDAT (1 2) = 10000./ I NTFRM
!IlAT (7) =NPTSDT / I DAT (12)
IDAT (9) =JPLWD(3)/MSSO

CM I IlAT ( 9) =32
IDAT (13) =50
IDAT (l1 ) = O
IDAT (1 4) ==1.E5/MSSO
WRITE <1 ,400) NBEOF, NREC , <InAT (K ) ,.1\==16,21) , IDAT ( 9) , IDAT (22) , IllAl ( 2 :S

*),IDAT( 7),IDAT(9),IDAT(11 ) , IDAT ( 1 2 ) , I DAT (1 4 )
400 FORMAT (' ******** FIl.E NB',I3,.' REC _ NB ' , I4, ' DATE:',313,

*' FROM ' , 31 2 , ' TO ' , 31 2 , / ,' I DAT(7,9,1l,12, j.4 )::: ' , SI 5 )
ANIP=I .E+ 6 /NPTSDT

CM LDS~,;:L.DGM

30 IDS ==I DS + l
C~ IF(IDS . En _l ) GO TO 3 1



l =1ro. SWl'.)
( .v 1(.:.-." et.<"-"'l;t-"';' 1J

C= """'~< .. k-)
l:: ~...--\,~)

c.:
C~

C~

C~32

C~

C~

33
C~

3 1

100

cs
CM
CM

26
CM
CM
CM
CM21
CM
CM
CH2 2
CH24
CH23
CM25
20
CC

10
CC

- 35 -

IF (ISAVE~LT_l~OR~ISAVE.GT .15) GO TO 33
[10 32 1=1,2
rio 32 J""1.,16
...JRES <ISAVE, J, 1 ) = IRES Ch I )
...JRES ( rSAVE, 17, 1) =!IrAT(8 )
JRES (ISAVE,1B, 1) =W AT(10)
...JRES <ISAVE , 17 , 2 ) =IDAT (15 )
JRES (ISAVE,18 , 2 ) =IDAT<24)
IF (IDS .LE.LDS) GO TO 31
WRITE (4)NBEOF,NREC, <IDAT<tO ,K=16,23) , I IlAT(7) , I DAT( 9 ) , IIlAT (l l)

*,IDAT(1 2),IDAT(14 ) ,JRES
WS=O
GO TO 1
HoAT <B) =IRECORr. <INX (3) +WS-l) / 100.
UNSNR=l00. /IDAT(B)
IDAT (10 ) =IRECORD(INX(2 )+IDS-l)*5.E-3
lDAT( 15)=IRECORD(INX(1 )+IDS-!)/100.
WRITE (1 ,100)IDAT (B),IDAT<10),IDAT< 15), I DAT<24)
FORMAT <' SNR=',I3 ,' /100, POWER=',I5, ' ALT=', I4 ,' KM, NUl'1=' , I 4 )
lRES<9.l )=0
IRES (9 ,2) =O
I SAVE= (IDAT( 15)-IALTMI) /IDALT+l
IF(IDAT<10) .LT. 10) GO TO 30
IF( IDAT< 15).LT. I ALTIlI. OR. W AT <l5 ) . GT. I ALTIlA) GO TO 30
NCALL=NCALl.+l
IDAT(24)=NCAl.L
JWf.:ONG=l
DO 20 ISG=1, IDAT (9)
XCOR (2*ISG-l) =IRECORD(INX(6)+32*(IDS-1) +ISG-1) *32/ (33- I SG)
ISIG2<ISG)=0.
I F (ATTEN( I SG) . LE. O. ) GO TO 25
IF(ISG.NE.IWRONG(JWRONG» GO TO 26
...JWRONG=JWRONG+ 1
GO TO 25
CONTINUE
XCO=IRECORD ( I NX(6) +32* ( IDS-l) +158-1.) / ATIEN (ISG)
XCOR (2*ISG-1)=XCO
IF(ISG-l)21, 21,22
A=I. +2.*UNSNR* (1.+UNSNR)
I SIG2(ISG)=ANIP*A
GO TO 25
IF(ISG-7) 23,24,23
A=9 .+2 .. *UNSNR*(3.+LJNSNR)
t SIG2 (tSG) =ANIP* _S·)f <1.E-1 2*XCO*XCO+A/ATTEN ( ISG)**2)
CONTINlJE
XCOR( 2*ISG)=O ..
GO TO 10
Wf..:ITE (4) IDAT ,XCOR, ISIG2
CONTINUE
RETURN
I F (NCAl.l.. ElJ. NCAMAX) STOP
GO TO 30
END
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ANALYS F IRST READ IN CONSTANTS FROM F I LE
THEN , ACF ARE READ, NORMAL IZEII, APPROX..
VAR I ANCE ARE CALCULATED . FI NALLY THE FIl

CONDIl. COMP I L •
c
c
c
c
c
c
c
c
c
c
c
c *******
c *******
c *******c
c

G
$
S
R
+(RT )
?<RT)

BACKGROLJND
WITH GENERATION <FOR SIMUL. )
SMEARING BY A lRIANGLE
SIMPLE FORMUL. A FOR I SI G2 CALC .
LISE REIIUCED PARAMETERS (AL, 1 1;./TJ, ~ .. )
MESSAGES ON LOGMES
OUTPUTS ON TERMINAL 9

CONST, 10 3 1:< ..
VALUES OF THE
IS COMF'LETEII..

C+

C+

C-

SUIlROUTINE AINIl
COMMON/MOD/Nl~ALT,KAL. ( 4 ) ,AMHINO ( 4) ,NDEP (4) , XPAR (10, 4) ,KORD <10,5, 4)

* ,PIN(S,4),KD<5,4),KDV (5,4),KGAR <5,4 ),INITP<4, 4 ), NINIT(4 )
COMMON/FOlJR/CO(16) ,SI (8,8 )

COMMDN/ ORDER/IORD <10 , 2 )
COMMON/ SF'E / F (32) ,FII, DG (32, 7 ) ,POIn (32) . x (10) ,EX (10) , GFI N ( 3 2 ) ,

*ITAU " LF I N, LM, l BEG , I D, IDV,LNOISE, I X (32) , I XH ,ANE, TE, r t • V"f', l A, y (64 )
*,VAR,VARO,KTER,S ( 7,. 7) ,ATTEN ( 3 2 ) ,GAF",Sf'E (32) , IPAR (10) , DE:.R ( 10 )

COMMON/ CONST / AMMI N" RI , f.tFE , BFO , [lEDE , DEBO , BITO, BE , BO, I EBSAI , DE:.ltOP ,
* RP I , ITERM,DEPI ,LN,L.P , LO , LR , LF I , NS G, ON, CONV, ODI V,O I NC , PKl

1000 ! FILE= 10 3 Il
OF'EN( IFILE, F I LE= ' CONS T: DATA' , ACCESS= 'R ' , ERR:z:::lO lO)

CALL RESRV <I FILE , O, O)
READ ( I F I L. E ) LM, L.N , L. P , LO, LR , I BEG, IESSAI,I PAR, IORD, ON, CONV , ODI V, OI NC

* ,RPI,BFEO , ItEBE,DEBO , BE , BO, TlEBOP, AMMIN , RI ,CO , S I,FREO, PKl,
* NBALT , KAL , AMMINO, NTlEP , XP AR , KORTI , P I N, KD , KDV, KGAR , I NI TP , NINIT

OlJTPUT(l ) , CONS TANTS READ'
CALL REJ. ES <I F I l.E,O)
CLOSE <!F! LE)

CALL LOGMES ( , $CONST ANTS READ'$' )
RETIJRN

101 0 CONTINUE
CLOS E <I FILE)

CALL LOGEf.:R(' ioERROR IN OF'ENI NG CONS T =DATA FOR ANAL$ ' )
RETI.IRN

END
SUBr.:OUT INE ANAL ( NUMBEH, XcOR, 15 16 2 , IDAT ,RESULT , I Ri:.S)
COM MON/ MOD/NBALT ,KAL( 4 ) ,AMMINO(4) ,NDEF' (4) ,XP AR (10, 4) , KOF\l.l <1 0 , ~), 4 )

* , P I N(5,4) , I\D (5,4 ) , KDV( 5 , 4 ) ,KGAR(5 ,4 ) ,INITf'(4 ,4) ,N I NI T( 4 )
DOUBLE INTEGEr.: xcon (64 ) , ISIG2 (32 ) , I DAT (24)

DIMENS I ON RESUL.T (128) , IRES <16 ,2)
LOGI CAl. RET, I NITCA, IGAr.:, LNOI S E
COMMON/ FOUR/ CO ( l 6 ) , S I (8 , 8 )

COMMON/ORDER/lORD ( lO,2)
COMMON/ SF'E/F (32) , FIl, DG (32 , 7) , POID (32) , X (1 0 ) , E)( (10) , Gf IN (32) ,

*ITALK , LFIN , LM , IBEG,ID,lflV,LNOI SE,IX (32 ) ,I XM ,ANE,1E:.,TI, V,P, I A, Y (6 4 )
*,VAR,VARO , KTER,S (7 , 7 ) , ATT EN (32 ) , GARSP E <32 ) , I P AR( 10 ) , DE:.R ( 10 )

COMMON/ CONST/ AMMI N, RI , BFE , f1FO , [lEIlE ~ DEBO, BFEO , BE ~ BO, lESS Al , DE-~ l:IOf' ,

*RP I , I TERM , DEP I , LN, l.p ~ La ~ LR , lFI , NSG , aN , CONV , OD Iv , a INC , pK l

CALL RESRV (9, 1, O)
WR l TE ( 9 , 3 4 5 ) XCOR , I DAT
FORMAT ( ! X, 5 I .1 2 )
CALL. RELES<9, l)

SNf.:= . Ol*FLOAT <ID AT (8»

C?
C~

C?345
C?
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104

2000

32

33
12
CR
eR
CR
C * * * *
C ****
c .****
C ** **

CS
1
CS

40

C

ANIP=FL OAT <IDAT (7) ) * FLOAT <IDAT (12»
NSG=l[lAT (9)
LFI=l[lAT (13)
IF (LFI .GT. NSG.AND.NSG.NE.O) LF I =NSG
IF (LFI.GT . 32) LFI =32
LFIN=2*LFI
I XM=LN
FI'~FLOAT<IDA T (14 » *10 .AM
BINT~1000.*IDAT(10) /FD

DEPI =6. 283185308/(FD*LM)
DO 40 l=l,LN
F(1)~ (I-1.)*FD

RAV~l .

RAV=IDAT( 24)
PK=PK1*RAV

BFE=BE/PK
BFO~BO/F'K

C **** RAV I S THE COSINE BETWEEN TRANSMISSION AND RECEPTION . lT SHOULU
C **** BE TRANSMITTED I N A REAL EXPERI MENT

B= (l.+l . /SNR)*XCOR(l)
B=[t*B/ (2 .*ANIP)
DO 55 1=1 ,64
Y(1)=0.
ATT=l.
DO 1 L=l, LFI

C ******* SIMPLE MOD~LISATION OF THE ATTENUATION OF ACF DUE TO F INI T ~

C ******* PULSE LENGTH ( SINGLEPULSE)
C$ ATT~l .-(L- l.) /NSG

CG IF(NSG.EO .O)ATT~ATTEN(L )

A~BINT/ATT

y (2* L)=A*XCOR (2* L)
y (2*L-l)=A*XCQR (2*L-1)
POID(l.) =0 .
IF (IS102 (U .NE . O) POIn (l.) =1 . E- 6/ (A*A*ISIG2 (l.»
IF (NSG. NE. O) POlIo ( l.) = (NSG-L+ll / (B*A*A)
CONTI NUE
IF(NSG.NE .O) POID(1) ~POID(1 ) *.5

IALT=I[lAT (15)
INITCA=.TRUE.
JGAF;'=l
IF(ITALK.NE.O) GO TO 32
CALL MODEL (RET, INITCA, IGAR, IDAT, I SIG2 (1 ) )
IF (IESSAI.GE.4.AND.INITCA) WRITE( 1.104) X
FORMAT(' P. INI. ',F7 .3 ,2F8. 1,F7 . 1 ,F7.3 ,F8 .0,F9.2,F5.2,FB.0,F5. 2 )
GO TO 33
RET~. FALSE .

CALL TALK (RET, INITCA, IGAR, IDAT, ISIG2 (1) >
IF (ID .EO.O)GO TO 8
GO TO 12
IF ( RET ) RETURN
CONTINUE
X( 2 ) ~X ( 2)/X ( 3 )

X(3 )=BFO/ SORT (X (3 »
X (1)=DEBO*X (1>*1.El1*X(3>*X(3)
ID IS THE NUMBER OF FLOATING PARAM. IN THE Rfo GRESSI ON .
IDV <GE. ID) HAS BEEN INTRODLJCEI' FOR THE CASE OF FIXED DIFFEf<E.NTl AL
WI NDS (X(6) OR X(9» ; IN THIS CASE. THE DERIVATIVES WITH RE8PECT 10
THOSE PARAMETERS MUST BE COMPUTED ALTHCJLJGH TH!o Y ARE FIXEII .
CALL REOR
INITCA '~ .FALSE.

41
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C I F ( I GAR ) CALL GARAGE
I GAR=.FALSE.

C THE RESU LT ARRAY IS NOW CREATED WITH I ALT,AJOUR,HElJRE ,AMIN, SEC ,
C NIP(=T INT*ANFREG/PUREP),NSG(=PULENG*SAMFRE),VAR , DEL (2) , BINT, X(1 , 6 ) ,
C EXO,6) ,Y<l,40) ,D8<1,20) ,GARSF'E<1 , 3 2 )

RESIJLT ( 1) =IALT
RESULT (2) =AJOUR
RESULT (3) =HEURE
RESULT (4 )=AMIN
RESULT (5) =SEC
RESULT (6 ) =ANIP
RESULT (7) =NSG
RESlJLT (B) =VAR
RESULT (9) =1. / SGRT (POID(2»
RESULT (10) =BINT
RESULT ( l l ) =ANE
RESLJL.T (12) =TE
RESLJLT( 13 ) =TI
RESULT (14) =V
RESULT(15)=P
RESULT (16) =['ELV
J=16
DO 50 1=1 , 6
..J=J+l

50 RESULT (J )=EX(I)
DO 5 1 1=1 , 4 0
J=J+l

51 RESLJLT (J) =Y(Il
DO 52 1= 1 ,.20
J=J+l

52 RESULT (J )=GFIN(I)
DO 53 1=1,3 2
J=J+1

53 RESLJL.T (J ) =GARSPE(1)
RESLJLT (11 5 ) =I BEG
RESULT< 116) =SNR
RESLJLT (117) =LFI
I F(I TALK . EG. 0. AND. I BEG. NE. 2) GO TO B
IRES C1 , JGAR) =200*ANE
IRES <2 ,JGAR) =TE
l RES (3.JGAR) =TI
I RES (4 ,JGAR) =X (4)
I RES CS ,JGAR) =X CS)*500.
I RES (6 ,JGAR) =XC6)* .2
l RES (7 .JGAR) =X(7)*100.
IF(X(7). NE. 0. ) X(6 ) =0 .
lRES (B. JGAR) =500*VAR
lRES(9.JGAR)= I BEG (= :<. f '"""''':I...... )
I RES (10 . JGAR) =200*EX (1)
IRES (11 ,JGAR ) =EX (2)
IRES(12 ,JGAR)=E)« 3 )
l RES (13 ,JGAR )=EX(4)
I RES ( 14 ,JGAR)=E)(CS).500.
IRES C15, JGAR)=EX C6)*.2
I RES (16 ,JGAR)=EX(7)*100
..JGAR= 2
GO TO 2000

8 RETUr~N

END
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SUBROUTINE TALK<RET,INITCA, IGAR ,tDAT,IDEL2)
DOUBLE INTEGER IDAT(24 )
COMMON/GEN/ACFIM (32)

COMMON/ ORDER/ IORD(1 0, 2 )
COHMON/ SPEI F (3 2 ) ,FII,[rG <3 2 , 7 ) , POI D(32) , X(10) ,EX (1 0 ) ,GFIN(32),.

* I TALK,.LFIN,LM,IBEG, ID,IDV, LNOI SE,IX(32),IXM,ANE,TE,TI,V,F',IA,Y (64)
*, VAR , VARO,KTER,S (7 , 7) ,ATTEN (32) ,. GARSPE (3 2 ) ,. IPAR ( 10) ,. DE.R (10)

l.OGICAL LNOISE, L06 , L09 , N04 , N06 ,N09
COMMON/ CONST/ AMHI N, RI , BFE , BFO, DEBE, DEBO, BFEO, BE, BO, I ESSAI , {lE:. BOP ,

*RPI " I TERM, DEP! , LN, LP,LO,l.R,LFI ,NSG , ON, CONV, On I V, (UNG,PK1
LOGICAL INITCA,RET,IGAR, LINEPRINT ,LNOISE
CHARACTER ACHAR*80
[lATA LI NEF'RI NT/ . FALSE./
IF ( • NOT. LINEF'RINT> GO TO 1
CLOSE ( 1)

OF~ ( l , F I LE~'TERH' , ACCESS= ' RW ' )

LINEF'RI NT= . FALSE.
1 WRI TE <1 , ' ( 21H GO TO NEXT PROBLEM ?,/)')

INF'UT (1) ACHAR
IF (ACHAR( l: l ). EO . 'N ' ) GO TO 10
ID=O
RETURN

10 WRl TE<1,'< 24H ENTER IN CONVERSATION 7 , / )' )
I NPUT (l)ACHAR
IF (ACHAR(l :1).EO . ' Y' ) GO TO 11

12 IF ( . NOT .LINEF'RINT> GO TO 13
CLOSE (1 )

OPEN( l ,FILE= 'L-P',ACCESS= 'W ' )
13 IF ( ..NOT .RET) CALL. MODEt. (RET , INITCA, I GAR, IDAT , 100..2)

IF (INITCA ) WR ITE (1, 104 ) X
104 FORMAT ( ' P. I NI .. ',F7 . 3,2FB. l , F7.1,F7.3,F8 ..0,F9.2,F5 ..2 ,FB.0,F5.2)

RETURN
11 WRITE (1 ,' <l SH EXPLANATIONS 7,/) ' )

INPUT (l ) ACHAR
IF <ACHAR <1:1 ) . EO. 'N' ) GO TO 20
WRI TE <1, 100)

100 FORMAT (" TYPE - FFT- TO CHANGE THE NB OF PTS OF Ff r (IJEFAULT 64)',
* /, 6X" ' - PARAM·- TO CHANGE THE PARAM . ANALYSET.I ' , / , 6 X,
* ' -MASS- TO CHANGE THE lON MASS',/, 6X,
* ' - 1 , - <I=!,2, ••• , OR 10) TO CHANGE THE I TH PARAM.', /,6X,
* '-OSF'EC- ,-OACFTHE-,-OACFEXP- TO GET CORRESPONDING OLJTPU1S',/,6X,
* ' - OTIT- TO GET THE TITl.E; -OPRINT- TO PRINT ACF-S + RES.. ',/,6X,
* '-L-P- TO PUT THE NEXT OUTPUTS ON LINE- PRI NTER' ,/ ,6X,
* ' -MOD- TO LEAVE THE CONVERSATION PROGRAM AND USE m E MODEl_' , / ,6X,
* ' VALUES FOR THE NEXT ANALYSIS', /,6X,
* '-ENfI·- TO LEAVE mE CONVERSATION PROGRAM AN D GO I N ANALYSI S' )

20 WRI TE <1 , ' (12H WAI TI NG . ... , /),)
ACHAR= "
READ <1 , 200)ACHAR

200 FORMAT (A)
IF (ACHAR <1 : 3 ) .EO .. ' HOD') GO TO 12
IF (ACHAR <1 : 1 ). EG. ' E ' ) GO TO 90
I F (ACHAR( 1 : 1 ) . EO. ' N' ) GO TO 25
I F <ACHAR ( 1 : 2 ) .EG .. 'PA' ) GO TO 30
I F <ACHAR ( 1 : 2 ) . EG.. 'IE ' ) GO TO 50
IF (ACHAR (l:l).EG .. 'F ' ) GO TO 40
IF (ACHAR (1 : 1 ) . EG. ' M' ) GO TO 60
IF (ACHAR (1 : 1).NE. ' L ' ) GO TO 6 1
LINEF'RI NT=. TRI.JE .
GO TO 20
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61 IF (ACHAR(1: 2 ).EO.'OT') GO TO 70
IF(ACHAR(1 : 2).EO .'OF") GO TO 7 4
I F <ACHAR <l :5) . EO. 'QSPEC' ) GO TO 71
IF (ACHAR ( 1 : 5) .EQ.'OACFT') GO TO 7 2
lF(ACHAR( 1 :5). [ O. ' OACFE ') GO TO 73
READ(ACHAR, * )!
IF<I.GT. I0 .0R. I. L T .:1.> GO TO 20
WRl TE<1 , ' <3H X( , Al ,3H) =, E12. 4,/ ,3H X (,Al ,SH) = 7, /)') ACHARO:1)

* , X<I ) , ACHAR <l: l )
INPUT (1 ) X( Il
GO TO 20

25 WRI TE <1 ,' (23H NUMBER OF L AGS llSED = ,I3 , 5X ,1SH ; NE.W NUMBE:.H - 7, / )'
* )LFI

INPUT (1) LF1
LF I N:=2*LF I
00 TO 20

50 WRITE<1 ,' <20 H INDEX FOR OUTPUTS ==, I 3 , 5X ,J, 5H ; NEW NUMBE:.R == ?,/)'
* )IESSAI

I NPUT (1) I ESSAl
GO TO 20

30 Wf-: I TE ( 1,' ( 2 6H NUMBER OF PARAM. FIlTED = , 12) ' ) III
WRI TE (1 ,107) <JORD (1, 1) ,1==1 , 10)

107 FORMAT (P ORDER OF PARAMETERS :: ' , 1013)
WRI TE ( 1 , ' ( 47H NEW NUMBER AND DESIGNATlON OF PARAM . FITTl:l.I= ? ,/ ) ')
I NPUT ( l) I D, (JORD <I d) , I =1,IIl)
GO TO 20

40 WRI TE<1, ' ( 2 3H NUM BER OF FFT POINTS = , I 3 , 5 X , 15 H ; NEW NUMBE:.k = ? , / ) '
* )U1

LMAV=LM
I NPUT (1) LM
I F (L. M~ E(]~L. HAV ) GO TO 20
RAP=FLOAT (L.M ) /FLOAT <LMAV)
UNSRA2=1 . / (RAP*RAP)
FD=FII/RAF'
DO 41 I=l,L.N
F ( J) = (J -1 . )*FD
Y ( 2 *I ) = Y(2*1)*RAP
Y ( 2 * I - 1 ) = Y ( 2 *I - l )*RAP

41 POI [l (l ) =-POID( J) *UNSRA2
GO TO 20

60 WRI TE <l,' <l 1H lON MAS S =,F5.2'~IX , 1 8H ; NEW lON MASS = ? ,/ ) ' ) AMMI N
I NPUT <1) AMMIN
RI =SQRT (AMM I N/16 )
GO TO 20

70 WRJ TE ( 1 ,1 0 6 ) ( IDAT UO ,K=19,23) , IDAl (8) ,IDAT (15) ,IDAT (24)
106 FORMAT ( ' ****', ' H= ' , I 2, ' DE ', 1 2 ,' MIN ',12,' S E:. C A ',12,

* ' MIN ', 12,' Sf.:C~ SNr.:= ', I3 ,'/100 , ALT=',I4,' KM, NUM=',I".)
WRI TE ( 1,108 ) LF I ,IBEG, X,VARd:X

108 FORMAT ( 2 1 4,F7 ~ 3, 2F8 . 1 , F7 .1,F7.3,F8.0,F9.2,F5.2,F8~0,F5~2, /

* ,F8~4 ,F7~3 ,2F8.1 , F7 .1 ,F7 ~ 3 , F8 ~0, F 9 .2 , F5 ~2 , F 8 ~ 0 , F5.2 )

GO TO 20
71 WRI TE (1 , 171 ) I XM, Fn, ( Gt,\RS P E (L) / GARSF'E (1 ) , L= 1 , I XM)
171 F ORMAT (' SPECTRUM ~ ~ ~ NI< OF P OINTS =',I3,10X,'FREOUENCY gr.'ACIN

*G = ' , F I 0 . 3 , / , ( 1 0FB ~ 4»

GO TO 20
72 Wfa TE <l , 1 7 2 ) LF I , (GF I N (L) /GF IN (1) , ACF IM ( L ) / GF IN (:J.) , L=1, LF 1)
172 F ORMAT ( ' ACF THEORET I CAL ~. . NB OF LAGS ==',I3,/,<:l.OFB~4»

GO TO 20
73 WR l TE <l , l 73 ) (Y(L)/Y( 1) , L = 1r LFIN)
173 F ORMAT ( ' ACF EXF'ER I ME.NTAL ~~~', /, (10F8~4 »
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GO TO 2 0
74 OPEN (7 , F ILE= 'L-P' ,ACCESS= ' loJ ')

WRITE <7 ,1 0 6 ) <I DAT <K) ,1'\=19,23) ,IDAT <B) , IDAT <1S) , IIIAT (24)
WR l TE <7, 10B) LFI,I BEG,X, VAR, EX
lrJRI TE <7 , 171) I XM, FD , (GARSPE <L) / GARS PE ( 1) ,l=!, I XM )
WRI TE <7 ,1 72) LF I , <GFIN <L) / GFI N (1) ,ACFI M<L) / GF I N (1) ,l=! , lF l )
WRlTE<7 , 173) (Y<L) /Y(l ),L=l, LFIN)
CLOSF.(7 )
GO TO 20

90 L06= . FALSE.
L09 = . FALSE.
IF (X(6 ) . NE. O. ) L06'~ . TRlJE.
IF ( X (9 ) . NE . O . )L09~ . TRlJE .

N04= . TRlJE.
N06= . TRlJE .
N09= . TRlJE.
DO 3 1 K=! .ID
IF(IOrW(K,l) . EQ. 4 ) N0 4 = .. FALSE .
IF(IORD (K, 1). EG.6) N06=.FALSE.
IF ( IOf' D(K, l) .m. 9 ) N09= .FALSE.

3 1 eONTIN UE
IDV= I II
IF(.NOT. N04 ) GO TO 32
I DV=I DV+l
lORD<lOV, 1) =4

32 I F<.NOT .(L06.AND.N06» GO 10 33
IDV=I DV+l
l ORD (JDV, 1) =6

33 I F( ..NOT . (L09 . AND . N09 » GO TO 34
I DV= I DV+l
lORD <lDV, 1) =9

34 L=IDV
DO 35 1=1 ,10
DO 36 K=1 , IDV
I F<lORD(K.l ) .rn . r : GO TO 35

36 eONTI NUE
L =L + l
IOr~D ( L ,l ) = I

35 eONTIN UE
DO 9 1=1,10

9 IORD ( I ORD<I,1 ), 2 ) =!
9 5 IF ( ..N01.LI NEPRI NT) RETURN

e LOSE (1)

OPEN (1 ,FILE= ' L-P ' ,ACCESS~~ ' W ' )

REllJRN
END
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c
c
c

MODEL

CoNDITIoNAL CoMP I LATI o N p LJS E THE P- I NI 1 OF- MOll: [I

SUBROUT INE MODEL(RET,INITCA,JGAR,IItAT ,IDEL2>
COMMON/SPE/F(32),FII ,DG(32,7), POID(32) ,X( 10) ,EX(10),GF- I N(32),

* ITALK, LFIN,LM, IBEG, 1[1, IDV, LNOISE, IX (32) , I XM ,ANE, TE , r r , V, F', lA , y (64)
*, VAR ,VARQ,KTER,S (7,7> , ATTEN (32) , GARSPE (32 ) , I PA R (10) ,DE.R (1 0 )

COMMON/ CONS TlAMMI N, RI ,BFE, BFO, DEBE, DEBO, BFEQ, BE, BO, IESSAI, DE:.BOP ,
*RP I , lTERM, DEf'I ,LN,LP,LO,LR,LFI ,NSG, ON,CONV, GDIV , CUNC ,PKl

COMMON/MOD/NEtAL..T ,KAL (4) ,AMMINO (".) ,NDEP ( 4) ,XPAR (1 0 ,4) ,KORn <10 , 5, 4)
* ,PIN <5, 4) ,KD (5,4) ,KDV <5,4) ,KGAR <5, 4) ,INI TP (I., 4) ,N I NI T (4)

COMMON/ORDER/Ior~D (10,2 )
DI MENSION XGAR(10)
DOUBLE INTEGEf.: IDAT (24)
LOGICAL RET,INITCA,IGAR,INl l,INI2,LNOISE
!lATA IALT/OI
IF(.NOT.INITCA) GO TO 10

C **** IT IS NOT THE FIRST FI T p ONLY IORV AND III , I IlV ARE;, L CJADE:.ll
IF<IDAT<IS) .En.IALT) GO TO 20

C **** SAME Al.TITU[lE AS lHE F'REVIOllS ANALYSIS ) SAME I NIT. VAU.JES
IALT=I DAT(15)
DO 11 I NDAL=l,NBALT
IF(IALT.LT.KAL(INDAL» GO TO 12

11 CONTINllE
12 AMMIN~AMMINO<IN[lAU

RI~snRT<AMMIN/ 16.)

ND=NDEP (INDAL)
DO 13 1=5,10

13 X (I) =XPAR <I ,JNDAL)
ANE=XF'AR(l,INDAL)
TE=XPAR(2,INItAL)
TI=XPAR(3,INDAL)
V=XPAR(4,INDAL)
NIN~NINIT<INlIAU
INI2~.FALSE.

INI1=.FALSE.
DO 6 N""l, NIN
GO TO (1,2,3,4,5,6,7) , INITP(t'hINDAL)

1 ANE=2 .. *y (1) *F!I
INll=. TRlJE.
GO TO b

2 IF<IDEL2.GT .I000) GO TO 6
CALL TINIT
INI2= .TRlJE.
GO TO 6

3 TI=195. + .. 2 * ( FLOAT (rALl) -90 .. ) **2
TE~TI

GO 10 6
4 IF<IIoEl.2.LT .I000) CALL VI NIT

GO TO 6
5 X (5) =1 .. / (1.+ «FLOAT <rALl) - 12 0 . ) / 5 2 .. 5) **4)

GO TO 6
7 X(7)=EXP«96.-FLOAT <IALT»/7.)
6 CONTINUE

P=X (S)
IF (INI2.AND.P.NE .. O.)CAL.L MOllCOMP
IF( .NOT .. I NI1) GO TO 30
ANE=ANE*.5*(1 ..+TE/ TI )

C ******* AL IS THE ALPHA PARAMETER I N THf:. Sf'f:.ClkLJM..
AL=DEBO* ANE* n F D-* IIFO/ T I
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ANE=ANE* 1 . E-l1* ( 1 .+1 . / AL) * * 2
30 X (1) =ANE

X (2) ::ITE
X(3)=TI
X(4)~V

ro 31 1=1 -ro
31 XGAR<I) =X (I)

GO TO 32
20 [1021 1=1,10
21 X (1) = XGAR (I)

32 J[I=O
"'ET=. F ALSE.

10 J[I= J[1+1
IF ( J [I. LE.ND> GO TO 40
RET=. TRUE.
RETURN

40 DO 41 1=1,10
41 IOR[I(l, 1) =KOR[I (I,JD,INDAL )

DO 4 2 1=1,1 0
4 2 IORD(lOR[I<I,1) , 2 ) = 1
CP X (5 ) =P I N (J[I, INDAL)

JD=KD (JII, INDAL )
I DV=KDV (JD , I N[IAL )
IF ( KGAR (JD, INDAL ) • NE. O> I GAR= . TklJE. .
RETURN
END
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l HE I NITI AL VALUES OF PARAME.TERS.

INI SOR

SllBROUTI NE MODCOMP
CDHHON/ SPE/F(32) ,FD,DG (32, 7 ) , PDI II (32) , X (1 0) ,EX(10) ,GF-IN( :i2),

*ITALK,LFIN,LM,IBEG,ID,IIIV , LNOl SE,I X(32),IXM,ANE,11:.,Tl,V,P,IA,Y(64)
* , VAr~, VARD, t<TER, S (7,7) , ATTEN (32) , GARSF'E ( 3 2 ) , IF'AR ( 10 ) , D[~.R (10)

LOGICAL l.NOISE
C ****.lj,* * FORHULAS FOR PASSING FROM I NI TIAL VAUJES fUR P"=O (0+ ONLY)
C ******* TO INIT ~ VAL FOR OTHER P (SIMILAR TO WICt<WAR'S F lGURE 11>.

TE=TE* ( ~ 9't+P·~ ~ 36* (P-. 55) * *3)
TI=TI*(-4.05-1~546*P+15 .65/ ( 3. 1 -P »

GAr~=o .

IF (P ~ GT •• S) GAR=40 . 8 *(P- .625) **2-.64
ANE=ANE* (1.+.01* ( 45 .+62. 2*P-76 ~ 5/ (1 ~ 696-P ) +GAR»

RETURN
END

C **** * * * I NI T DETERMINES
C
C

SUBROUTINE TI NIT
CDMMON/SPE/F ( 3 2 ) ,FI!,DG (3 2, 7 ) , PO I [I(32) , X(10) ,EX( 10) ,GflN (3 2 ),

*ITALK,l.FIN,LM ,JBEG,I[I,IDV, LNOI SE , I X (3 2 ),IXM , ANE:: ,Tf;. ,Tl,V,P,lA,Y(64 )
* ,VAR,VARO , t<TER,S (7, 7) , ATTEN (32) ,GAr~SPE (32) , I f-'AR (0) , DE.R ( 10)

LOGICAL l..NOI SE
COMMON/ CONST/AMMI N, RI , BFE, BFO , IlEBE , DEBO , BFE O, BE, BU, IE.bSAI, DE.BOP,

*RPI, ITERM, DEPI , LN , LF' , Lt:h LR, tF I ,NS G,ON , CONV.out v-OINe , PK1
C **** *** DET . OF THE FIRS T MINIMUM OF ACF ( PARAB. INTEkP.)

no 3 J =1,l.FIN, 2
K=J+2
IF (Y(J).Gl .O. ) GO TO 3
I F(Y(K). GE. Y(J»GO 10 4

3 CONTINUE
4 I=J ·_·2

C=2.*Y(J)
A=Y (J)+Y(K )-C
B=Y(K) -y (1)

YMIN:= CEt*f:t/ ( 4 . * A) -C) / (2 ~ *Y (1 ) )

C ******* TZEr~, TIME OF :I. 8 1 ZERO CROSS I NG, I S DE. :IERMINr:.l.l BY f' AkAJ:t~

C ******* INTERPOLAT I ON
ro 1 .J.J==1 , LF I N, 2
IF (y (,JJ) ) 2 , 2Ji

1 CONlINllE
2 IF(JJ . EO .~J) GO TO 1 0

C:;:2~*Y (J~J)

A=Y (JJ+2) +Y (J.J·-2) - C
B=Y (JJ +2) - y LJJ-2 )

10 CONTlNllE
C? I F (R~B-'•• *A*C.LT. O.) CAU.. l..OGERR( ' $* I Nl l * SORT E.k ROk TL.ER'to')

TZER= (.JJ·-1. ) / 2.-2 . *C/ (f:t- SaRT ( I~*B- 4 . *A*C ) )
TZEF<=TZER/ (LM* FII)

C ******* THE NEXT l WO FORMUL AS I NTEND TO FIT F IGURES 6 AND 7 OF
C **** *** WICKWAR'S REF'ORT .

7 CONTl NUE
A=1 . - 2. 17* YMIN
IF (A. LT.O . )A=O .
TR= (1.-S0RT(A» / . 23
TZ I= (. 404 3 +2 ..182 5 / ( TR+ ~ 9 6 3 2 ) ) *39 ~ / F'K:I.
TI= (TZ I/TZER ) **2*1. .E- t ,
TE=T I*TR

RETURN
END
SU[~OUTINE VINIT
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COMMON/SPE/F (32) ,FIl, DG ( 3 2 , 7 ) , POtD (32 ) ,X (10) ,EX (10) ,GF IN (32) ,
*ITALK,l.FIN ,LM, IBEG, ID, IDV, L.NOISE, IX (32 ) , I XM, ANE., 11::., r t • V,f', lA, Y (64)
*,VAR,VAF<o,KTER,5(7,7) ,ATTEN(32) ,GARSPE ( 3 2) ,IPAR(10) ,DE:.R(10)

LOGICAL LNOISE
COMMON/CONST/AMMIN,RI,BFE,BFO,DEBE,DEBO,BFEO ,BE, BO,IE.SSAl, [tE.ltOP,

*RPI, I TERM, tlEF'r ,LN,LP,LQ ,Lf" LFl, NSG ,ON ,CONV, rW I V, OINe , PIN
C ******* DE T R OF THE INIT IAL VALUE Of- THE WIND,V, I N HH<TZ~

A=O.
SOM~O.

T=O .
DO 5 1==3,LFIN,2
1 =1+1 ..
B=Y(J)*T
C=B*F'OI I t « ! +1)/2)
A""A-tR)l;C

5 SOM~-~SOM+C*Y <1+ 1)
V=SOM/ ( A* DEP I )

RETURN
END

c
C
C
C
C
C
C
C
C

CONItIT I ONAL COMF' Il. ATIONS
R
H
+

? (RT )

BACKGROUND
REIIUCEf\ PAkAM
HISTOGr~AM

RT
HI STOGRAM ON Rr..SAL: DAlA
MORE. ON L OGHES

S UBf\oUTI NE SORTIE ( t TER)
CH DIMENSION IHI ST (41, S)

COMMON/COU/ COUF 13, COUF23, COUF7.5
COMMON/ SPE/F (32) , FIl, no (32 , 7 ) , POI Il (32) ,x (1 0 ) , EX ( 10) ,GF· IN (32 ) ,

*ITAL K,LFIN,l.M,IBEG, ID ,IDV ,L..NOl SE,IX(32),lXM,ANE,TE,TI ,V,P,IA , Y(64)
*,VAF".:,VARO ,KTER, 5 ( 7 , 7) ,ATTEN(32 ) , GARSPE (32) , IPAR <l O) , rlch: (10)

LOGICAL LNOI SE
COMMON/CDNST / AMMIN, RI, liFE, BFO, DEBE , DEBO, BFF:.O, BE , BD , I E.SSAl , DE:..t:lDr-',

*F..'PI,ITERM,DEPI,LN,LP,LO,l.R,LFI,NSG,ON,CONV,ODIV,O lNC,F'Kl
CH DATA NUMB/0/ , I Hl ST/20 5 *O/
C+ CHARACTER ACHAR*60
C? GALL l.OGMES ( '$·)O-SORTIE* ENTEREIlt. ' )
C+ ACHARc..:: ' ,

TI ·' X ( 3 )
TE=X ( 2 )

ANE=X (1)

CR T I = (BFO/ X ( 3 »**2
CR ANE = X ( 1) / "( DEIiO* X (3) * X (3) * 1 ~ El i )

P=X(5 )
V= X(4)
COUF3 3 = E. X( 3)*EX(3)

CR COUF 11=EX ( 1 ) * EX( l )
CR COUF 2 2 =EX (2) *EX (2)

CR RF 13 =2. * X(1 ) /X( 3 )
C **** THE EnROF".:S ON PHYSICAL PARAMETl:.RS ARE Df3ERHINED FROM Tl-tI:. ERRORS
C **** ON REItUCED PAF".:AMETERS. S I NCE ANE DEPENf.lS ON XCi) AND X( 3 ) , THE-_
C **** ERRor.: ON ANE DEPENDS ON EX ( 1) AND EX (3) AND THE COlJPL I NG COl:.F 1-3
C **** I S DElF.F.:MINED IN N REGR" AND CAU..Eil COUr .1.3 ~

GR EX(3)=2 ~ *EX(3 )/X ( 3 ) *T I

GR EX (1) = (RF 13 * r.:F l 3 *COUF33-2 ~ *HF- 13 * COUFt3+COUF11 )
CR IF (EX ( 1) .GT . 0. ) EX ( 1) =ANE/X ( l ) *sora (EX O »
CR TE=TI*X(2)
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e R RF2 3 =2. * X (2 ) / X (3 )
C **** COUPLING COEF. COLJF23 DETE.kMINEIt IN ' REGR'
eR EX (2) = (RF23*RF23*COUF3 3 ·- 2 . *RF- 23*COUF2 3+ COUF2 2 >
CR IF ( EJ( (2) • GT .0.) EX (2) - TT*SIlRT (E.X (2»
C **** IN BACKGROlJND PROGRAM, HISTOGr~AM OF THE. VALUES Of· THL DE:. ltU(;E:.I1
C **** PARAMETERS NORMALIZED TO THE E.f~ROF\S .

CH NLJM[-{==NLJMB+ 1
CH IF (NUMB.NE .200)GO TO 20
CH NUMB=O
CH wrarE (1,1 0 0 >IHlST
C~ WRITE(4,100 )IHIST
CHioa FORMAT (2014, /,21I4)
CH20 I :: (V) /E.X (4>*10 .+21.
CH 1F<I.LLO) 1"'1
CH IF (I.GT.41 )1 =41
CH IHI ST ( I, 4) =IHIST(I,4)+ 1
CH I =( AN~-2. 64 ) /EX( 1) * 1 0 . +2 1 .

CH IF(I. LT. l) I - l
CH IF (I.GT.41)I ~41

CH 1HI ST (I.l) -IHIST(I. l) +1
CH 1=(TE-·135.) /EX<2)*10. +2 1 .
CH I F CI.LT.l )I -l
CH IF (I .G T.41)I=41
CH I HI ST (I, 2 ) =IHI ST (I,2) +1
CH I = (TI-113.5) /EX(3)* 10 . +2 1 .
CH IF ( L LT . I) I- l
CH IF(I .GT .41)I-41
CH IH I ST(I,3) =IHIST( I ,3) +1
C **** FOR LOW ALT. COLL . ANAL.
e ***~. x (7) IS THE REIl UCED COLlI SION FR EOUE.NCY. ACCORDING TO lJAL. DTl:.l.JF l:.L ,
C **** IF MULTIF'l..IEIl BY C4,IT GIVES THE N2 DENS ITY.
C **'lf-)f THE EHROf~ ON X (7) *C4 DEPEND S ON EX (7) AND EX (3) ANli THE-_ CCJUPLING
C **** COEF COUF73 IS DETET~MI NED IN 'REOR '

C4=1.0816*SGRT(TI)/ ( BF O* RI)
C C4 =.083*2*PI*(1.+-30.5/28 . 4 )/X (3 )

COl.- X(7)*C4
RF73=-X(7) /(2.*X(3»

CR RF73 = --RF73 *2.
X (I) - ANE
X(2)=TE
X(3)-TI
COUF77=F.X(7)*EX( 7 )

CCTMf'=RF73*f<F73*COUF33-2 . *RF73*COlJF7 3 +COUF7-7
C? IF(CCTMP.Ll . O.)CALL LOGEHR ( ''5* SORTI E* CCTMF' .L1.0'$')

DCOL=C't*SGRT (C CTMP)
IF( COl..• NE .O.) X(6)-COl.
IF(COL.NE.O .)EX(6)-DCOl.

C- Wf\lTE<l , 104) ITEF.:,IBE:G,X , VAR, EX
C+ WRITE ( ACHAR , 1 33) lTER, I:EcEG, (X ( J) ,1 =1 , 7 )
C+ CALL LOGMES (ACHAR)
C+ WRITE (ACHAr~d34 ) VAR, ( [ X(I) ,1 = 1 , 7 )
C+ CALL LOGMES (ACHAR )
104 FORMAT(214,F7 .3,2FB.l , F7 . 1 , F7 .3 , FO.O,F9.2,F5 .2, F8.0 ,F5.2, /

* ,Fa . It, F7 • 3 , 2F8 . 1 , F7 • 1 , F7 •3, Fa. o , F9. 2, F5 . 2, F8 . O, F5.2)
133 FORMAT (lH$,I3, I4,F7 .3 ,2F8 . 1 , F7. 1,F7.3, F8.0, F9.2,l HC)
134 FORMAT ( l HC , F7 . 4,F7 .3 , 2FB.l ,F7. 1 , F7. 3 ,F8 . O, F9. 2 , l H$ )

RETur~N

ENll
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BACKGr~OUN[I

CPU TIMES WRITTEN
MESSAGES ON LOGHES
HORE ON LOGMES

SUIIROUT I NE REOR
COMMON/ORDER/lORD (10,2)

COMMON/SPE/F (32) ,FD ,DG (32, 7) ,POUl ( 32 ) , X ( 10 ) ,EX (10) ,Gf- IN (32) ,
*ITALK,LFIN,LM,IBEG,ID,IDV,LNOISE,IX(32),IXM,ANE,n-:.,TI,V,P,IA,Y(64)
*, VAR,VARO, KTER, S <7, 7) ,AnEN (32) , GAr..:SF'E ( 32) , IPAR (10) , DE.R (10)
COMMON/CONST/AMMJN,RI,BFE,BFO,DEHE,DEBO,BFEO,BE,BO,IESSAI~DE~OF',

*RPI,ITERM,DEPI,LN,LP,LO,LR,L..FI,NSG,ON , CONV ,ODIV,O INC,PIN
COMMON/COU/COUF13 ,COlJF23, COUF73
DIMENSION SGAR<B),SGA<7 )
DIMENSION GG(10) ,...1(8) ,JF <B) , ~JL(8) ,-..1(;( 8) ,..JK( B )
LOGICAL JM,l.NOISE

C* DOUBLE INTEGER ITIME,.JTIHE,TlJSED
C+ CHARACTER ACHAR*60

I [1J=I[1
C? CALL l..DGMES ( ';,*REOR* ENTEnED$' )

IIDJ:::: I D+ l
VARO=1.E20
lTER=O

KTE R::::O
(l=(lN

C ****·lf*'Ä· OFTF.N THE CONVERGENCE I S MORE RAPID ,FOR 5 PARAME: rsxs FIl,
C *****')f* IF THE INCREMENTATION VECTOR I S SUBSTANTIALLY RE."DUCED
C *·)f ·)('Ä·*·IB'i AT THE BEGINNING. nn-c AND nDIV ARE FI XED TO 2 AND . 5 IN CRE.CONSl

IF ( t ORD (5, 2 ) .LE. IDJ) O'=QN'lfQDIV 'lfGDIV
DO 3 12 1 =1, lO

312 EX (1) =0 .
GO TO 400

309 IF (VAR. OT. VARO) GO TO 72
C ••***** THE ITERATION HAS BEEN SUCCESSFIJL ( VAR DECREASES)

VAfm=VAR
IF «(l.LT.(lN ) (l=(l*(lINC

KTEH=O
rio 13 I =l,IDJ
J = I o rm <I, 1)

13 OO(J ) =X(.J)
!TER=ITER+ 1

C* tT I ME=TUSED ( I )
C **** THE NUMBEr.; OF ITERATIONS I S L. I MI TED 1 0 6.

I F (ITET(.LE.6) 00 TO 88
I BEG=-3
00 TO 3 13

88 CONTINUE
C ******* I NVERS I ON OF MATRI X S.

DO 20 l=l,IDJ
DO 2 0 ..J=: t ,IDJ

20 S (J , J) =5 (J,..J)

DO 10 1\=:1, Ift,J
JK( K) =O
J E(K ) =O
, IF (K) eO
J G(K) "'K

. 10 J LOO=K
J(l=O
K=1

200 J(]=~J(]+ 1
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U=O.
DO 30 I =l, IDJ
IF(JE(I).NE.O) GO TO 30
IF(ABS(S<I.JO» .LE .AI'S (IJ » GO TO 3 0
U=S (l, JO)
JHI =I

30 CONTINUE
JF (K) =.JlU
JE (JHI) = 1
JK(K) =JCl
S<JHI,J(J)=l .. / U
DO 55 1=1, I n..)

55 IF <I . NE ..,JHJ) BU ,JO) = -·5 <I ,Ja) / U
IFCJO·-l) 6 6,70,66

6 6 J1=1
.JMAX=JO·- 1
JM=. TRIJL
GO TO 9 0

7 0 J l = J (l+ l
J MAX=IID.J
JM=.FALSE.

90 DO BO J=Jl,JMAX
ALPHA=S (JH I "J)
5 ( J HI • J) = Al P HA/1J
DO 80 1=1 , r ru

80 IF <I ..NE .."JHI> S <I ,J) =5 <I , J ) +ALF'HA* S (I ,JQ)
I F U M.AND.JO+1.LE .IIDJ ) GO TO 70
I FCK.GE .. IIl.J) GO TO 86
K=K+ l
GO TO 200

86 DO 130 K=l, IDJ
JGK=..JG<K>
. JFK=J F ( K )
I F(JGK.EO. I FK) GO TO 130
LAMBDA=JL (.JFK)
DO 140 Le=!, IIrU
VV=S(K,LC>
s (K,Le> =5 (LAMI~DA, Le )
SCLAMBDA,LC)=VV

140 CONTI NUE
[10 160 LJ=l,IDJ
VV=S (LI ,JFlO
S u.r ,JFK ) =5 <L1 , J Gto
S(l..I,JGK) =VV

160 CONTINUE
J L ( J FK)=K
JL(JGK)=LAMBDA
.JG (LAMJ)[OA) =JGK
JG (K) =JFK

130 CONTI NUE
C* JTIME=TIJSED(I) -ITIME
C* OUTPUT<l) ' MATRI X INVERS ION TIME = ' , J Tl ME
C ******* CONVERGENCE TEST: CONV= . 25 ( I N CRECONST)j CONVERGENCE IF ,
C **** FOR ALL X DETERMJNE!l, I1ELTAe X) I N THIS ITERAT ION IS SMALLE.k lHAN
C **** .25*ERRORe X).

KF =1
CON=CONV*O/ ON

DO 325 1=1 , 1ru
J=10RD (J , 1)

EX (J) = 5 ( 1 , 1)
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ITERATION, ONE Tk I ES
PARAM. WHI CH HAll GIVEN

SECOND UNSlJCCESSFlJL
TO THE VALlJES GG OF
VAR VAL lJE.

C-
C+
C+
C+7 0 2
C+
C- 7 0 1
2000

19 9

IF ( X (1 J .G T . 0 • •AND.X(2).GT.0 • •AND. X(3).GT . 0 •• AN~ .

* SIGN (1 , X (5) ) . EO. S IGN ( 1 , GG (5) ) • AND . SIGN (l , l-X (5) ) • EO. S I GN (1 , 1­
* G8(5») GO TO 400

(l=:(l* ODIV
DO 100 J= l , ID,J
K=IORD <I, 1)

100 X( K)=GG(K) +O*SGAR( I )
GO TO 401

400 CONTl NlJE
C? CALL.. L.OGMES ( , $*REGR* NEAR L ABLE 40 0 $' )
C "**" ONE CAL LS NOW THE CALCULATION OF THE SPEC l RlJM ANlI DU <IVATI VE.S.

CALL SPECT
C _** AND OF THE FOlJRI ER TRANSFORMS•

CALL FOlJRI Er<
IVAf..= l.O. *VAF..
IF (IESSAI.LT.4) GO TO 309
WRITE (1, 701)I TER,X ,VAR

ACHAr..=' ,
WRITE<ACHAR ,702) I VAR , (X(I),I=:1,5)
FQRMAT( 1H$, 13 ,5E10.3,l. H$)
CALL LOGMES(ACHAR)

FORMAT <I4,BX,5E12.4, /,6E12 .4)
FORMAT ( lOE .t2. 4 )

17

19

C
C
C
C
401

31 3

I F (EX (J) • LE. O.) RETIJRN
SGA(I )=S( I,IIDJ)

EX(J)=SORT(EX( J»
X (J) :::: X ( ..J) .... O*SGA ( l)

325 IF (ABS ( X ( J ) -GG ( J » ~ GT ~ CON*EX ( J » KF=2
IF(KF .NE .1) GO TO 401

C **** CONVERGENCE TEST FlJl. F I LLED **")f*
C **** THE COUF'LING COEFTICIENTS AF,E SAVEl' ..

IItEG=2
DO 326 l =l,IDJ
J =IOF,D <I, 1)

X(J) ::::GG (J)
COUF1 3 =5 <IORD <1,2), I ORD(3,2»
COUF23 ==S <IOFUI (2, 2) , l ORD (3, 2) )

COUF73=S( I ORD (7 , 2 ) ,IORD(3,2»
IF <I OFm <7 , 2) ..GT.. In..J ..OR .. lORD (3, 2 ) . GT.. I IlJ) COUF73=O ..

IF<IORD(1,2>. GT.IDJ.OR .IORD (3, 2 ) .GT.JD.j) COUF1 3=O.
IF <l ORD (2, 2) . GT .. I DJ .. OR . I ORD (3,2> .. G1 .. ID.J) COlJF23=O .
GO TO 331

72 IF (KTER.LT.3) GO TO 19
C u*" WE Ar<RIVE IN 72 WHEN THE PREV I OlJS ITERATI ON I S NOl SUCCE.SSFUL.
C **** IF I T IS THE THI RD TIME , WE STOP TRYING TO 5 0LVE nus F'RO[<L.EM .
C **** IF Il IS THE FI RST TI ME, WE MAKE A NEW ITERATION AS IF THt F~~VIOUS

C **** ONE HAD BEEN SUCCESSFlJL. IF VAR IS STILL.. l.ARGEJ\, WE CHANGL THE-_ S"IKAlt:.G'I
C **** AND DECRE ASE THE INCREMENTATION OF THE PARAMETERS , STARTI NG FkOM
C """" THE ITEr<ATION WHICH HAD GIVEN THE. SMALLEST VAR.

IBEG=4
GO TO 313
KTEf..=KTERt" 1

IF( KTEf..:.NE .1> GO TO 1 9 9
DO 17 I =1 ,rflJ
SGAR (I) =SGA(I)
GO TO 8 8

******* IN CASE OF A
******* AGAIN eLOSER
******"~ THE SMAL.. LEST

326
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GO TO 309
331 IF(IESSAI.LT.3) GO TO 314
C- WRITE(1,701)ITER,X,VAR
C- WRITE (1,701 )KTER,EX,VARQ
C+ ACHAR="
C+ WRITE<ACHAR , 702 ) IVAR, (X( I) , != l , S )
C+ CALL LOGHES(ACHAR )

IVAR=10 .*VAR
C+ WRITE <ACHAR, 702 )I VAR, (EX(I ) ,I=1 , S )
C+ CALL LOGMES <ACHAR)
314 CALL SORT IE( I TER)

RETIJRN
ENr·



******* SPECT CALClILATES THE EXACT SPECTRUM + ALL DE.RIVAT IVE:.S
******* FOR FREO. F ( I X(L) , L=l , I XM)
******. THE NOTATIONS FOL l.QW THE EISCAT REPORT ON [lA' A ANAL.
******* (FEW EXCEP TIONS : G41 AND r~2 ARE CALLE~ HCHE G3(1), G3<2) ;
******* ANn niE OUANTITIES AR,AI,BI,DllJ,D[1R,DAITHE,DARTHf_,nBl THF.:.,
*****_. T1AIPSI , [LARPSI , DBI Psr FOR THE TWO JONS 1 , 2 MUST BE MULTH"'L l~ll

******* BY THE OIJANTITY AL TO MATCH THE DEFINITIONS OF THf;;. RE:.I-'OR1 ;
******* DI I S THEN IDENTICAL TO BI ANll HAS THUS EtEl-_N REF'LACU.I BY BI )

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

'SPECT·

CONDI T• COMPIL . N
OU'G)
* CEtG)
E
R
N
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liSE. OF NATURAL PARAM NE.,TI::. ,TI
OUTPUT S FOR SCHLEGH.
CPU TI MES 'JRln~.N

SAME AS ..J. MURnIN PRCJG.
liSE REnUCE!- PARAME.TERS
USE NATURAL PARAMF..TERS (Nb Tb r r:

SUBR OUTlNE SF~CT

C? CHARACTER ACHAR* 60
COHHON/ORDER/IORD<10 , 2)

CDHMON/SPE/F (32),FTI, DG<32,7),POID (32), X<10),EX(10) ,GFIN(32) ,
* ITALI', ,LFIN,LM, IEcEG, III, IDV , LNOI SE, I X ( 3 2 ) , I XH,ANE, TE, TI, V, F', l A , Y (64)
*,VAR, VARO, KTER , S(7 , 7 ) ,ATTEN(32) ,GAf.:-SPE(32) , 1F'AR(10 ) ,DER(10)

COHMON/ CONST/AMMI N, RI , BFE ,BFO, DEBE, DEFlO, BFEO, BE, BO, I ESSAI , DE.HOP,
*RPI , ITERM,DEPI, LN, LP ,LO , L. R, LFI ,NSG, ON,CONV,CUlJV, OINC , P I N

DIMENSION AL (3) , XX (3) , AR (3) , Al (3) ,IH (3) , nnnt ( 2)
DIMENSI ON G5(2), G3(2),G7(2) ,COL(2),XXACV <2)
LOGICAL ICOL(3), I TRA<3),LNOISE

DIMENSION TEST(8) , DF(3), DD<3), nDR<2),IlnI<2), [!R <2),D I(2) , [I[1[1R(2)
COMPLFX FC(2 ),DERFC(2 ) ,CUGAR(2),CZ,ClJ,A1,A2,T

C* [loom..F I NTEGEH ITIME, J T I ME ,TlJS ED
C* I T I HE=TUSE[l(J)
CN n=x (1)

CN Y2:=X (2)
CN Y3~X (3)
CN X(2) =X(2)/X(3)
CN X(3)~BFO/saRT(X(3»

CN X (l) =X (1 ) *1.• E l 1* DEBO*X (3) * X (3)
DO 115 1=1, 3
lCOl..< 1) e , FALSE .

115 ITRA (l ) = . TRUE .
[10 113 1=1,2
Al<l)=O.
B l ( l) =O .
Ar.:- <I) =0 ..
63(1) =0 .

113 67(l)~0 .

IXM=32
IF(X(S) .. EO.O ... ANII.IORD(5, 2) .. GT.IItV)ITRA< 2 ) =.FALSE:...
IF <x (5) . EtL 1 •• AND. lORD <5, 2) •Gl • lIN>l TRA (1 ) e , FALSE:. ..
I F <X(7 ) .. NE . O... OR. I ORD<7,2) .LE .. IDV) ICOL(2) =.lkUE ..
l F <lCOL ( 2 » l COL <1 ) = .TRUE .
l F <lCOL (2) ) COL (2) =·x (7)
l F <lCOL (1 » COL (1) ~x (7) *X (10)

CO I F ( I IlV. EQ..1 .. AND .. IESSAI .GE .. 5) OUTPUT (1)' AE2=', <x (2) / X( 1»

210 PE=BFEo / saRT( X ( 2 »
c FOR COMPARISON WITH SIMPLE FORMULA USE.D BY .JOHN Mur...:lI I N,
C COMPl L..E WITH CD-··CO E
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CE PE=O.
P2 =R I / SGRT (X (8} }

X3PE=X(3}*PE
AL (1) :.~ABS (l . - X (5) ) *X (1)

AL (2) =X (1) *AI<5 (X (5) )
AL< 3 }=X (1l /X (2)

GAV=O.
DO 100 L=l,IXM
XX (l) =X (3) *F (L)

XX (2) =XX (1) * P2
XX (3) =PE*XX (1)
DO 102 J=1,2

C **** IF ITF<A=TRUE, THE CORRESPONIrI NG lON 15 CONSI llEREII .
IF( .NOT.ITRA(J}} GO TO 102
IF(ICOL(J}} GO TO 114

C *** * CALClJl..ATION WITHOIJT COLLISLON roN NEIJTI<AL
BI (J) =E)(P (-XX (J) * XX (,J ) ) *RPI

AJ ( ..J) = BI (J) *XX ( ..J)

C ******* DAWSON'S INTEGRAL DF AND IlS DERIVATl VE [ID
C Al.L APPROX. BIJT THE: SECOND ONE AF'E TAKEN FkOM
C CorW,PACIORE.l< AND THACHER,AMS,1969,P. 171. PRECI SION :4E:.-05 (f\1:.LA1IVE:.)

LJ=XX LJ}

X2 =U*U
IF (U. GT.2.5) GO TO 107
DF(J)=U*(47.68008+X2*(-4~302978+X2*(1.365845-X2*.03~66424 » )

*/(47.67912+X2*<27.50551+X2*<6.900760+X2»)
GO TO 111

107 IF(lJ.GE.3.5)GO TO 108
X2=1./X2

C ****** APPROXIMAT I ON OBTAINED BY JOE'5 POLY
DF (J) = c, 5059167+X2* ( . 0 8 3140 3+X2 * <1 . 79 5 869-X2* 1 ~ 824025) » / u
GO TO 111

108 IF(U.GE.5.) GO TO 109
[IF (J) = ( ..50022190+ .. 24046413/ (X2·-1. 9953175 ) ) / U
GO TO 111

109 [tF (J) := <.5+ (.25001906+ .372469387/ <X2-2 . 748627766 ) ) /X2) / u
111 D[I(J)=1.-2.*XX(~J)*DF(J)

AR(J) =D[l(J)
[lDI (J) =AI (.J)

DDR(J) =AR(J)
DR (~J) =-2. *DF ( J)

CD FC (l) =CMP l.. X(-2 . *[LF (1) ,BI (l})

GO TO 102
C
C **** CAl..CLJLATION WITH COI..LISI ONS
C

11 4 IF(L.NE.l) GO TO 20
C ******* INITIALISATION OF THE FraEII·-COMTI::: FUNCTION AT Zl::. kO FRE(~U.

C THE ABSOLUTE PRECI SI ON IS BETT1:.K l HAN 2E.-05
C

G"cCOL..(J)

IF(G.GT.3.) GO TO 11
C ** **** APPROXIMAT I ON OllTAJNED BY JOE:'S POLY

B2::.:RF'I / (1 . +8* ( 1.128235....8* (.274703+8* (-. 0727~)088+G*( . 0070 0 4 4 +
* 6*(.002294387+G*(-.0008457352+G*.00008479709»»»)

GO TO 12
C *"**** APPROXI MATION OF ABRAMOVITCH-SEGUN (E N[I OF COMPL. H<ROR F. TAKU

11 G2:o:oG-~G

B2=RPI*G*(.4613135/(G2+.1901635)+.09999216/(G~+1 .7844927)

* +.002883894/(G2+5.5253437»
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12 FC( J)=CMF'LX(O~,B2)

Dffi'FC (J) =CMPLX (1 .-[42*G, 0 . )
XX ACV(J)=O.
CUGAR ( J) =3 .+2 ~*G*G

GO TO 10
C ******* THE Fra ED-COMTE FUNCTION IS CALCULATED BY DIFFT:.kENCE.
C ******* THUS FREGUENCIES MUST NOl BE:: TOO FAR APART.
C (THE RESLJLTS ARE EXCELLENT IF [IX I S OF' THE, Of<UER OF O.t>
C

20 [lX=XX(J) -XXACV(J)
XXACV(J)=XX(J)
CU=CUGAR (J )
DX2=DX*DX/6.
CZ=CMPLX<XXACV(J) ,COL( J »
CUGAR(..J ) =3 . -2 . *CZ*CZ
Fe ( ~J) = (Fe ( J ) - DX* (1. +fiERFC (J) +D X2 * (CLJGAR ( J ) -2. +CU*DERFC ( J» ) )

* /(1.+DX*CZ* (1. +CUGAR(J>* DX2»
DEr~FC ( J ) = l . +CZ*FC(J)

10 T= DEf.:FC ( J)-XX (J>*F C ( ..J)
A!=FC( .J)/T
DR (J ) =REAL (A!)
III (J) =AI MAG(A!)
A2= ( ! .+XX(J)*A! )
AR ( J ) ~"'REAL ( A2 )
AI (J ) =AIMAG(A2 )
DDDR <..J ) =[lR (J ) *DR (J ) -BI( J )*BI (J)
DDDI (J) =2. *[IR< J )*BI (J )
A2=A2/T
[I[lF< (J) =REAL (A2)
DDI (..J ) =AIMAG(A2 >

102 CONTI NLJE
C ******* VEHY S MALL XX FOR ELE CTk ONS, lHUS SIMPLE APPROX. FUR INll:.{jRAL

DElJX2=2.*XX (3 )*XX(3)
BI (3) =AL. (3) *(1 .. -DEUX2*.S)*RPI
AI (3) =IlI (3) *XX(3)
r'F (3) =XX (3) * (1. - DElIX2/3.)
DD(3 ) =1. -DEUX2
AR (3) =AL(3)*DD (3)

106 SRI=1 . +AR( 1) *AL(1) +AR( 2 ) *AL (2)
CE SRJ=SRI - l.

SI I =AI (1 ) *AL (1) +AI (2) *AL ( 2)

SR=AR (3 )+SRI
SI=AI (3) ~' SII

CHI2=SRI*SRI+5II *SII
CHE2=AR(3)*AR( 3) +AI(3) *AI(3)
VI =BI (1) *AL (1) +F'2*BI (2) *AL(2)
VE=BI (3 )*X(2 )*PE
Sl ==VE*CHI2
S2 =CHE2*VI
CH2=SR*sr~+SI*SI
U= (Sl +S2) /CH2
GS=U/ ([IEBOP*RPI*X(3 »
54=2*G5 / (Sl +5 2 )

CD I SOR=!
CD I F( I A. EQ.O ) I SOR=2
CD IF (lov.EO . l. AND. IESSAl • GE. 5) WRI TI:. (1 ,567) F ( L. ) , XX (3) • (2. * XX (3) ) •
CD 1 (RP I * <1 .-DEUX2* . S »
CD 2. (Al (3) / AL. (3 ) ) • DD (3) • (5 1+5 2) , CH2, F (L) , XX<ISOR) ,FC (ISOR) ,
CD 3 (AIC I SOR) / XC!»,(AR(ISOR ) / X(! »
C0567 FORMAT (2 X,F6 . 0 ,5E1 2 . 4 , / , l OX, 2E12. 4 , /, 2X,F6 .0, 5E12.4 )
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VRI =VE·_SR I -U*SR
VII =VE*SII-U*SI

VRE=V I *AR (3 ) -tJ~SR

VI E=VI *AI (3) -U*SI
C **** THE SF'ECTRUM GS I S S TOREIl I N PLACE OF [lE:JH4), [IE:JUVATIVE WITH
C **** RESPE CT TO THE WIND (WHICH I S NOT NE.Em:.D)

DER (4 ) =GS
Z=-SHfXX (3) -2 . * (AL (3) *[lF (3) +XX (3) *AF< (3» *VkE

* +VI E* ( BI ( 3 ) -2 ~*XX ( 3 ) *Ar ( 3 »

DER(6)=S4*Z*X3PE
DER (1 ) = (GS- S4* VRI ) / X(1 )
CHES2~~ ..5*CHE 2

C ******.)f Pf,EVIOUS F ORMULA FOR DERIVAT l VE W.R ..TO lON COHPOSITION IN CASE:.
C ****.)f** OF ZERO l ON- -NEUTRAL.. COLLISI 0 N FR EOUE.NCY ..
C DER (5) =S4*X (1) * ( <F'2 * BI ( 2 ) - BI (1» * (CHES2+XX ( 1) *VI 1)
C *+VR I * ( [I[1 ( 2 ) - DD ( l) )

DO 112 1=1,2
IF(.NOT.ITRA(I» GO TO 116
DAITHE= BJ (1) - 2 .. . XX (J) * [I[I! (1)

DAraHE=:DR (I) - 2 .. * XX (1) *DDR (J)

DBI THE=-2.*DD l (I )
I F (. NOT .. ICOL.(J) GO TO 117
DBIPSI=-2 . * DDR (J) - DDDr, (l)
DAIPSI~XX (I ) *DBIF'SI
DARF'SI = ( 2 . * DDI (l) +DDDI <I) ) *XX (1)

G7(I) = (VRI*DARPSI +VII*DAIPSI+CHE.S2* Dlt I P S l) *AL (I)
117 G3 <I) == (VfU* DARn~E+VII*DAln"E+CHES2*D B I THE.) *AL (I )

GS( I ) = VRJ *AR (I ) +V I I *AI ( I ) + CHES 2 *BI (I )
116 CHE52~CHES2*P2

112 CONTI NUE
DER ( 3 ) = ( S4 * ( XX (1 )*G3 (1 )+XX ( 2 )*G3 (2)+ Z*XX(3»-GS) /X(3)
DER (2) =- S4 / X (2) * (.25*Sl+Z*XX (3) * . S...·AR ( 3 ) * Vf, E. +Al (3) *VIE)

DER (5) =S 4*X (1) * ( --G5 (1) *SIGN O . , 1 ~ -X (5) ) +G5 (2) *SIGN <1. ,X (5) ) )
DER (7 ) =54* (X (1 0 ) *G7 ( 1 ) +G7 (2»
DET, ( 9 ) =54 * X (3 )*P 2 * G3 ( 2 )
DER (8 ) =-1. / (2 . *X ( 8 ) ) * ( F ( L) *DEk (9) + GS*CHE2/ csr +52 ) *f':~*BI ( 2) *AL.. ( 2 »
DER ( 1 0 ) =54*X( 7 )*G7 (1 )

CN DER (3) =- (X (1) * DEr, ( 1) + X (2) *DER (2) + .5*X ( 3 ) *DE:.R (3) ) / Y3
eN DER (1 ) =DEf, (1 ) * X ( 1 ) / Yl
CN DER (2) =DEJ~ (2) / Y3

DO 1 0 4 I= l , I DV
c
c ****
c ****
c ****
c

104
C ****
C ****

103
100

11.0

THE DERIVATI VES ARE PUT IN THE RIGHT PLACE IN TAl<LE [lG. ACCOkl.IING
TO THE TABLE GI VI NG THE ORDE", or· PARAMET EkS IORI.'. INll IALIZU' IN
CRECONST AND MODIF I EII IN ANAL. .

.J= I ORD ( I , l )
DG(L, I ) =DER ( ...I)
THE S PECTRUM (EXCU JDI NG THE EFTECT OF AN ENSEMl<LE spaD x (4»
IS STORED I N GARS PE.
GARSF'E ( L) =GS+X (6) * DER (6) +X (9) * DE.R (9)
IF(GS .GE. GAV)GO TO 103
GO TO l.10
IF(GAV. L.. E.O .. ) GAV~GS/500~

CONTI NUE
L~L. - l

I XM~L

I F(L. ECl.32) GO TO 200
L =-"L+l
DO 501 I =L.. , 32
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DO 501 .J=.1. , I['V
501 DG(J, ~J) =O.

C* JTIME~TUSE[I (1) - I TI ME
C* OUTPUT (1) • SPECTRIJM CALC. TIME ~. -.n i ME
200 CONTINUE
CN X (1 )~Y l

CN X( 2 ) =Y2
CN X (3) ~Y3

RETUHN
END

EOF
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c ******* FOUrnEro: CALCULATES THE REAL F OURI l:.k lkANSFORMS OF- THE:.
C **.M-**** CENTFREll SPECTRUM AND IlS f.lEJ.:IVATIVl:.5 WIlH Rf.:.SPE.Cl 1(J

C ******* X(U , X (2 ) , X (3) , X (5 ) , X<b) WHICH ARE Al.L SYMME::r RI C or~

C ****** . ANTI SYMMETRIC. IT ALSO CALCUL.AH .S THE SQUARE [I~_VIAl lON
C ******* FHOM OBSERVEIl VAL UE S , AND THE. MATFUX S WHI CH INCLUlIE:.S
C ****·x** THE MATf.:I X T AND TH E VECTOF.: V OF T . HAGFCJr-.:S RE....ORT .
C
e COND. COMPI L . S SINGLE PULS'"
e M MULTIPULSE
c BACKGF.:OUND
C *< BG) CPU T IMES WRITTEN
C + ( RT) MESSAGES ON L.OGML S
C ? MORE ON LOGMES
C V DET ERMIN . OF DIF- FLkEN1 I Al.. WINDS
e

S U[<ROUTI NE FOURI ER
C? CHARACTER*60 JOE

C~~MON/GEN/ACF I M(32)

COMMON/ SF'E/F (3 2 ) , Ftt ,DG(32,7) ,POI D ( 3 2) ,X (1 0) ,EX(10 ) ,GF-IN ( 3 2),.
* ITALK, LF J N,LM , IFtEG, I D, IIIV,LNOISE, IX (32) , I XM , ANE , l E , r i . v, F'p lA , Y (6.1+)

*,VAR ,VARO, KTFR , S ( 7 , 7 ) ,AnEN(32) , GARS PE ( 3 2 ) ,IF'AR(1 0 ) , D(:.k <10)
LOGICAL LNOI SE
COMMON/FOlJFUCO( 16) ,SI (8, 8)
DIMENSION T1 (16)

e OMMON/ Of\DER/ I ORD(10,2)
eOMMON/ CONSTl AMMIN, RI, BFE, BF O, [IEBE , DEBO , BFI:.O , BE , BO, I E:. SSA1, ILE-_rcCJf-',

* RP I,ITERM, DEP I ,L.N , LP,LQ, L.R,LFI, NSG, ON, CONV, Qll I V, OI NC , P I N
DIMENSION T( 3 2 ) , GAR(32) ,DEVI ( 3 2 , 2 )

C* DOUBL.E INlEGEr..: JTIME , l 1.JS ED , I T I MI':-_
C? CALL L.DGMES ( ' $*FOURI ER* ENTEh:Ell$')
C* ITIME=TUS CD(I )

DO 3 00 I HJ ''''1 , I [IV
C **** THE TAm.. E IPAr~ AFF ECTS A PARI TY INnEX TO EACH PARAME.Tt::.R X (J) (SE.t.
C ***.IiI: CRECONST ) .ALL IPAR =:: j . EXCEF'T For~ X(4) . X (6) , X( 9 ) ( WI N[tS) WHlRi'_
C **** IPAr~;:: : 2~ BUT I N 'SPECT' , THE SPEC1RUM I S KF.PT I N P LACf. OF- THf...
C *** .j( [lERIVATlVE WITH RE:. SPECT TO X(4) ; THUS IF I OF~D::::4, 1H!":.. FUNC1ION lO
C **~.* FOUFdER TRANSFOF~M IS SYMMETR IC.
ev IF(JF'Ar~(Jor~D(IIlJtl» ~ EQ ~ l) GO TO 1
CV IF (IOm.l(ID~J, J.) . EQ.4) GO TO 1
C **** * * .)1, DG (L, 6 ) I S THE DEl,IVAT I VE OF Sr-'EC1kUM WIlH RE. SPLCl 10 X( 6) ,
C ****.)1,** ANTISYMMETRI C • AFTEr, lHAT, 11 I S THE:. IMAGINARY P ART OF Fl.
C

[10 201 I ==1,LN
1 <I) =D G <I, IR})
l LP=-T <L.O) *2 .
GFIN( l) c-=O .
DO 200 I =<hLP , 2
T1 (I ) =1 <1) -1 (LR- l )

1 l (l - .1) =1 (1)+T (LR-1)
A.tF'1 1 ( S') +11 (9)
A3~-"Tl (3) + 1 1 ( 15)
A2=( 1 1<5)+1!(13» *CO<8)
Al =T1 (7 ) + T1 (11)

[I=Al*CO(4 ) +A3 * CO ( 1 2 )

2 15
DOES NOT LJSE THE FrT.

FFT F'ROGRAM For, 64 REAL FOI NTS
32 BECAUSE OF THE ANT ISY MMETRY)<IN FACT

IF ( LM.NE .64) GO TO
C****** IN THAT CASE, ONE
c
r:
C
C
CV
CV20l
CV
cv
ev
cv
CV200
cv
CV
cv
cv
ev



ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
CV203
ev
ev
CV2 0 2
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
ev
CV20B
CV207
CV2 0 5
ev
CV206
ev
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E=A3*CO(4 ) -Al*CO (1 2)
A5::::A2·t· ~I.lt

A6=A2 - A4
GFIN (3) "~'D+A5

GF I N ( 7 ) ' ::E+ A6
GF IN ( 1 1 ) =:E·" A6
GF IN (15 ) ""[I·_·AS
A l =11(3) -Tl(7)+T l(1 1) -Tl~15)

GFIN (9) = A1+A 1
A1 =1] (5)-1] (13)
Al =Al +Al
GFIN (5)~( Tl(3) +T l (7)-T l( 1 1 )-1 1( 15 » *CO ( B ) +A l

GFIN(13)=GF I N(S)-AI - Al
E=Tl( 2) *CO( 14)+11(6>*CO(10) +1 1(10> * CO ( 6)+Tl(14)*CO< 2)
A1=71 (8) *CO ( 8)
D~Tl(4)*CO(12)+T l( 12) *CO( 4) +Al
GFIN (2) :.~E+D

GFIN (16) = [:-[1

E=Tl (2 ) *CO ( 2 )-Tl(6)*CO{ 6)+Tl(1 0 ) *CO ( 10)-T l (1 4 >* CO (1 4 )
[l=[I-- AI - Al
GFI N( 8)=E+D
GFIN (10) = E.- [I
E='Tl (2) *CO ( 0 ) +Tl ( 6 ) *CO ( 2) +11 (10) * CO (14) -11 (14) *CO ( 6)
D=Tl (4 ) * CO( 4)-Tl(12) *CO(12) +Al
GFIN(4)=E+D
GF I N ( 14) =E-D
E=Tl (2 ) * CO ( 6 ) +Tl(6 ) * CO(14)-Tl ( 10 >*CO( 2 )+11 (14)*CO(10)
D=D+Al+AJ
GFI N(6 ) :::E+D
GFI N(12)~~E-- [1

DO 203 L=2~ LP

GAR(L)=GFI N(L)
DO 202 I=2 ~ I...P , 2

T1 ( I ) - T ( I ) - T (LR-I )
T l ( I - 1 ) =T ( I ) ~T ( LR-I )

A4=Tl ( 2 ) +T1 (16)
A3=Tl (4) +T1 (14'.)
A2=T1 (6 ) +T1 (12)
A 1 oo TJ. <8H-71 (10 )
GFIN(3) =Al * CO(2 ) +A2*CO (6) +A3*CO(10 ) +A4*CO (14 )
A6=Tl (4)+Tl (6 ) - Tl(1 2)-Tl ( 14)
A5= 11(2) +Tl (8)-Tl (10) -T l (16)
GFIN (5) =A6* CO(4) +A5*CO ( 12)
GFI N(7)=-Al*CO(6) +A2*CO ( 14)+A3*CO(2) +A4* CO( 10)
GF IN(9)=(Tl (2) +Tl(4 )-Tl(6)-Tl(B) +Tl ( 10 ) +1 1 ( 12 ) - Tl ( 14 ) - 1 1 ( 16 » *

* CO(B) .
GFIN(11) =Al*CO (10 ) - A2*CO (2)+A3*CO( 14) +A4* CO( 6 )
GFIN ( 13) =-A6*CO(1 2 ) +A5')('CO(4)
GFI N(15) =-Al * CO (14 ) +A2*CO( 10)-A3*CO( 6 ) +A4* CO(2)
I5I - - 1.
DO 207 L=1, B
1.5I --I51
Il::::O .
DO 208 M;"' l , 8
D:::[I+T 1. ( 17-2* M) *51 (L, M)
GF IN (2'~L) =[ Ut I S!
DO 20t) L=2 , LP
GFIN( LR-L ) =GFIN(L) - GAR(l. )
GFIN(L) =GAR( L) +GFI N( L)
B- O.
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FFT PROGRAM FOR 6 4 REAL POIN1 S
( I N F ACT 32 1'ECAUSE OF THE SYHH~TRY)

1'=0.
IF CL.M.NE . 64 ) GO TO 115

C* * * * * *IF MOf,E lHAN 6 4 POINTS , [1 FT INS1 E.AD OF Ff' T
DO :! 1= I , LN
T (l) == DG(l,. IDJ)
1'=1'+T (1)
TENIl:::: 2 *T (LN) - T (LN- l)
TO= T (1)

TLF'=1 (LO ) * 2 .
GFI N ( 1) =::2 .*B~·TO+TEND

DO 100 I =3 ,LP , 2
Tl (I ) =T (I )+T (LR-I )
Tl ( I -I) =T(I) - T(LR-l)
Al =Tl (3)-1 1 <.1 5 )
A2 = (Tl (S) - Tl (13»*CO (B)
A3 =Tl (7)-Tl (11)

D=:Al*CO(4 )+A3*CO (12 )
E=A3*CO(4)-Al*CO( 12)
GFIN (3 ) =D+A2
GFIN (7 ) =-E- A2
GFI N(l1> =E-A2
GFI N( 15)=A2- D
Al =T l ( 9 ) -Tl <5 ) - T l(13 )
GFIN(9)=Al+Al
Al =Tl (9) +Tl (9 )
OFIN (5) == <Tl (3) -' T l (7) - T l ( 11) +T 1 (1 5 » *CO (8 ) - Al
GFIN ( 13) =-GFIN (5) - A l - A l.
E=Tl( 2 )*CO ( 2) +Tl(6) *CO( 6) +T1(lO) *CO( IO) + Tl ( 14 ) *C O ( 14 )
Al=Tl ( 8 ) *CO ( 8)
D=Tl (4 )*CO ( 4 )+T1 (1 2 ) * CO (1 2 )+Al
OFIN ( 2 ) = E-i·D
GFIN (16 ) =[I- E
E=Tl(2)*CO( 14) - Tl(6)*CO( 10)+T1( 10)*CO( 6)-Tl( 14)*CO( 2)

100

2

2 17
2 16

ev DO 2 1 1 L=2,LN,4
ev B=li+[lG <L,IIU)
CV211 GFIN CL) =GFIN (L )+TLP
ev DO 2 12 L=4,LN ,4
ev B=B--DG CL,IIU )
CV21 2 GFI N< L)=GF I NC L)-TLP
ev GF IN (LO ) =- 2 .*B
ev DO 2 13 L=l ,LN
ev DG (L, IrJ...J) =GF I N ( L)
CV213 CONTINUE
ev GO TO 300
C* * *** -K' SI MPLE nFT ROUTINE I F HORE THAN 64 POINTS ~

215 E=:DEF'H~FD

DO 216 L=I,32
1'='0 .
D=:E* (L-l.)
DO 2 17 K= 2 ,IXM
B=B+SIN ( n~ CK- l .) ) * DG CK, I D,J )
GFI NC L) =-2.*B
no 218 L=I , 32

218 DGCL , IDJ ) =GFIN CL )
C ****-lf** THI S PAr, ,. TRANS FORMS DG(L ,.I D,J),. DER I V. OF SPE.Cl k UM WI1H
C ******* RESPECT TO IDJ , SYMMEllUC , I NTO l T5 FT , Rf.AL.
C
C
C
C
l
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Il= -Il-f'Al +Al
GFIN (8 ) =E+fI
GFIN (10) '" Li-E
E" l1 (2l*CO ( 6)-T! (6)*CO(14) - T! ( lO)*CO( 2)-T! (14) *CO (10 )
D=Tl ( 4 ) * CO<12 ) - Tl (12 >*CO( 4)-Al
GFIN(4) =E-t-[1
GFIN <1(4) - n-s
E==T 1(2) *CO (10 ) - T l (6) *CD (2) +T l (0) * CO (1 4) + T .1 ( 4 ) * (;0 ( 6)
D=- W+Al+A1>
GFI N(6) =E+D
GFI N(12) =[l-E
E=1.
DO 103 L=2,LP
E=-E

103 GARCL) =GFINCL )+TO+E*TEND
DO 101 1 =--·2 ,l.P,2
T! (1) =1 (J)+1 (LR-l)

101 T l(I-l ) ~T (I) -T (l_R-I)

Al =Tl (2)-1 1 (16)
A2 =Tl ( 4 ) - 1 1 (1 4 )
A3=T! (6)-11 (1 2 )
A4=T! ( B ) -T! (10)
GF IN (3) =fil * CO (2) +A2*CO (6) +A3*CO ( 10) +A4*CO ( 1 4)
A5=Tl (4 ) -1 1(6 ) -Tl(12)+11(14)
A6=11 (2 ) -11(B) -11(10)+11(16)
OFIN (~I) ::::f16*CO (4 ) +Aer)('CO ( 12)
GFIN (7) =",(.\1 *CO ( 6) ""A2 '~CO (14) --A3*CO (2) --A4*CO ( .1 O)
GFIN (9)"~ n .1 (2) - 1 1 ( 4 ) - T l (6) +1 1 (8) +Tl ( 10) - 1 1 ( 2 ) - 1 1. (lA) +1 1 (1 6 » *

* CD ( 8 )
Gf l N( 11)=Al *CO (10) -'A2* CO (2 ) +A3*CO (14 ) +A4* CO (6 )
(jf' IN ( 13) ::4 16 * CO (12) --A::'* CO (4)
m : I N (15) :=A l ~CCJ (14) - A2 ·)fCO (lO ) +A3*CO (6) - A4 * CO (2)
VO 107 L = 1, 8
1.1 == 0 .
LiD 108 M:::: l , 8

l OB l.J ::;: I,I.q 1 <::xM ~, l) * SI <L,M)
10 '/ Gr IN (2-:PiL) -::: [ 1

105 uo 106 L::::2 , U"
GF IN ( U~-L) ==Gt""F~ (L ) - GF I N ( L )

106 Of- UJ (L) .:::GAr..: (L. ) +Gf- IN ( L. )

[ '''0.
VU 111 Lo::~,LN , 4

l.i=lt..-l (L)
111 GFIN <l.,)::::GF-I N<L) + l L F'

VU 1 12 L= 3 ,.l.N ,.4
1.1 ccB····-r <L. )

11 2 Gf·lN <L ) = rA-IN (L) -··Tl.F'
CH- l N ( L(~) - z , * D+ l O+1END
110 11 3 L.:::: l , LN
LIG( L.,lI.IJ) =GFI N(L)

11~ CCJN T!NU[
GO --I (J :0$0 0

l*·I'i-Jdt ·iH'-' SlMF-' U'~ IJF· ') ROUTIN E FOR MORE. THAN 6 4 POINTS
115 ~: .:;:LLU· 'l 1t f-lJ

nu 116 l..=1 , 3~

.l1::::0 _
l.Lc::E:. .;1(. (L- 1 • )
l lu 11 "/ 1< = :~ ,l XM

11 "/ 1.,c"H+CCJS (11 ,)(, (K-" ! .. ) ) *DG (K, m,n
116 G~lN ( L ) =DG <1,IDJ) +2 .*B
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1 6

lfj

114

el>
LM
19

c.:s
CM

ev
(; -M*'j(, .)(,

C 1HHHI,

ev
ev
el>
CM

DO 118 L=1,3~

1.18 I.I[j(L,lIJ,J) ::::GF·!N( L)
soo CCJNl I NUE:.
L ojt-)i . •)f.J(_.jt ')(" l\; V(.ll:;: IS l HE. SUM OF lHE SQUARES OF IlE.VIAl IONS ~ VEVI 1S AN
c ili ~*·lt·X·X* Af.:r':i=-'Y US E.ll FOR THE VE Cl OR V CALCULATION (S( I , I D+ l»

B= llU"1 *X </i)

Vt~f~::::O ~

A~:::: O.

l ""1 CJr-dl (4 , 2)
J "~1CJRll (6, 2)
K= 101":11(9, 2)
DO 114 L=l,LF I
liD 11.1i L =2,LF I
E-_= lH~ (L.-··1 . )
(.;(JV:o.oCOS<L)
~)1 V::"S lN <C)
Al ::=lLG (l.., l)
A2 :::.: X (6) * DG <L ,J) +X (9) *DG (L, tO
(jF· IN ANI l ACFI H Af.:E THE RE:.AL. AND IMAGINAf.: Y PARTS OF THE:. TH L.ORE;.I] (; AL
ACF 1 0 eOMF"Af,l TO lHE DATA
GF IN<L ) =CO V*Al - S I V*A2
ACF IM (l.) =S l V·)t~U +COV')('A2
E,=Y ( 2 *L-l) -' Gf IN (I.- )

D::;'Y ( 2-)(·l. ) -' (~CFI M 0...)
liEV l <L , 1 ) "'-'CO'Jl( E, +S I V*D
VEV l ( L ,.2 ) ::.:;COV·* D--S l V*E
VAr':::"VA~':+f-'OlI.l <L. ) * ( E;.',;[+I.I-loi[l )

VA~.: ::.: :snr·,.::1 (VAr.:/ (LFI N-'l D»
C *~..l(* r- DF.: ;Oj f--'E:J.:f l-.Cl F l T , VAF.: SI·m ULn 13[ CLOSE·. TO .1.

IF- (IJAf.:. 8 1 • VAF.: O. ti NI.I . Kl Lk ~ GE:. ~ l ) RL-' UF.:N
C ***.)(- ./i,* ')i I.lll.:. w. k. lCJ X ( 4) ;:.~V

::. 1.10 10 L:<'-:,LF· l
10 llG (L, I) ~ (L- l ) *DG( L.., I) *DEP l

CS UG(l,! ) =O.
C * * '* 'lHI' ~ '~ CALC . OF MAnnx S ( MAnnX 1 ( IIJd D) + VEt:T. V=S <'dD+ll Of-- HAGf. Ok S )

11 11::"11.1+ 1
lICJ 1 6 l :::: l, II f.l
liu li., J"~l ,III.l

S <l, J)"=O
no 1/ l =l ,ID
l CO=IPAR(IORn(l, l »
110 18 l..== l, LF l
110 l E: L "" 2 ~LF-l

Vl,),,:: f-'OHI (L) ,)!.· IJG<L.. , 1)

S (l , l ID ) =5 <I, l III) +VV·)tIl EVI (L , ICO)
S ( I, I )~S ( I, I) +VV. lIG ( L , I )

· I F (l . LO. l ll ) GO TO 17
DO 1 ~.J ~J::.:: l "' l, I lI

Jt.(J:'" I P ti R (I ORD (~J, 1) )
IF- CJC CJ . NE . I CO> GO TO 1 ~.J

ltO .1 9 L ::.:: l ~l. F I

LiO .1 9 L ==2,Lf-1
S( I, J )=S ( I , J) +POI D(L) * DG(L , I) *I.IG(L, J)
C;ONl I NUE
CONT I NUL
J'1 1ME.::.::1 USt J.l (I )
.rri r1E :;:;~rr I ME. - I TI ME
oun-ui ( .1 ) , F our.: I E. •.: T I ML =:: ' , J l l ME:.
kE f UF.:N
HW
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GENE R

***** MUST BE USEII Wlrn **FOURE-.G* ·jIf CDMPIU".ll WllH - (j *****

SUBf<o u r I NE GENER ( NUMItER , XCOf", 151 G2 , IIIAT )
DIMENSI ON ROPr.:I (1 28)
COMMON/GEN/ACF I M(32)

COMMON/ SF'E/F <;:',2 > , F[I, DG (32 ,7 > ,POID (32) , X (1 0 ) ,E.X ( 10) , Gf I N <:'S:n •
*L.DElhI.FIN, LM , IBEG, ID , IllV, LNOl SE , IX (32) , IX M, ANE, 1 1:.,11, V, F-', If~ ' Y (64 )
'*, Vt'\t{ , VAr<O , KTEf<, S (7, 7> ,AlTEN (3::! ) , GARSF-'f.;. (3:;~ ) , IF'AR oo: ,DE:.r: (1 0 )

COMMON/CONS Tl AMMI N , RI , BFE , BFO , Dr:.HE , DEBO, BFEO , BE., BO , I E. SSAl, nf:..t:COF' ,
*RPI , l 1 Ef<H, DCF'I , LN, LP , La, LR , I... F- I , NSG, rm, CONV, oui V, (~INC , PK l

COMMON/OF~DErU I OHD ( 1 0 , 2)
DOUBL E INTEGEk XCOH(64 ) ,NUMI-l Ek , J. SI G2 < 3=~ ) , I J)Al ( 2 4 )
LOGI CAL RET,INITCA,IGAF~, LNO l SE

CALL GAUSS< RNDM)
ANE = 5 .+2 .. *RNDM
IF ( ANE . LT . l.) ANE=l.
p=o.
PIN=O.
X <[j )= l .
X ( 9 ) =O.
X ( 10)=1.
X (6)=O.
IALT= 200
ANFREQ '" 4.
PULENG""1 0000 ..
pur,EP ~"17 •
I XM'"LN
CAL.. L GtiUSS ( RNDM)
TI =1 200 .. +300 .*r~N[lM

IF <TI.Ll. 7 00 .)TI °'700 .
CALL GAUSS(RNDM)
TE=TI+1 5 00 .. *ABS (RNDM )
CAL L GAUSS <RNDM)
V= 3 00 .. * RNDM
X (1 ) = ANE
X(2) = TE
X (3) =TI
X ( 4) '"v
X(5)=P
CALL GAUSS (RNDM )
TIN"'=90 .. +30 .. *RNDM
IF<l INT .Ll .30. )11NT=30.
CAL L GAUSS ( F~NDM)

SNr~= l. + .. 3·)li r~NI IM

IF ( SNF~ .. LT .... 2)SNR":: .. 2
c
C THE SAMPL I NG Ff~EnlJ ENCY I S ASSUMEll 50000 HZ, WHICH CORRESI-'ONIJS
C TO THE MAXIMUM SPF.:[CTk UM WII.lIH .. OVSAMF' IS Hr~.H'E l HI:. CJVE-~ H'SAMF-'l.l N(j



c
c

c

C­
104

C-

105
154

C­
102
C
C
C
C
C
C-
C
C
C
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VALUE (IF 1 , NYQUIST SAMF'LHm , IF 2 ,QVE.RSAMF-'LING BY lWQ, ~ .... )

SAMFRE::50 .
l HE FIllER WIDlH IS ALSO ASSUM~.II ~OOOO HL

OVSAMF'""l
RI =SQRT(AMMIN/16 .)
WRI 1 E ( 1 , i o-»
F(Jr~MA1(' ALT ITUIlE == ',/)
I NF'Ul (1) I ALl
I IlAT <1S) == I ALT
BFO=BO/PKl
IF <IALT ..GE. . 120) GO 10 1 5 4
COL =EXP ( (96 . -IALT) /7 ..)
11= 19 5 ..+ .. 2 * <IALT-90 ..) *-)f2
WRITE(1,10S)COL,T I
FOF,MAl (' cm..:: ' ,[.12.4, ' l I :::: ' , FB.3)
CONTINUE
wra TE <1 , 10 2 )
FORMAT ( ' ANE,TE,TI ,V, P ' ,/)

lINT :INTEGR .. TIME (SE.G.) ; ANFREG:NUMBE:..t-: or- FkE.QU ..
PULENG : LENGTH OF THE PUL Sf:. (MUSE.L: .. ) ;F·URE:. ...· :l I Mr:. ( MSEC .)
BETWEEN TWO PUL SES; SNR: S/N f<A1IO lN THr::. BAND (Jf- THE:. F IL1H.:
S AMFRE ,lOlWI: SAMF'LING FREQUE.NCY ANI' FILH .k WIlIl H

INPUT (1)X(l) ,X(2) ,X(3) ,X(4 ) , X (~, )

SPECTRUM WIDTH CAI...CUI...ATED THROUGH E.MPI RI CAL FORMULA

C-
C­
C-I03
C-
C-

l

C

C-

SF'EWI == 931. *sora ( X (3) +X (2) /3 .)
OUTPUT(l ) , SPEC1RLJM WIIIlH =', Sf-'LWl
WRI TE (1,103)
FOf\MAT (48H TINT (SE.e) ,ANFRE:.O, F'LJLE.NG ( MLJSEC) , F'LJREJ-' (MSI::.C) , SAMF ,

* 23HRE(KHZ) ,SNR,OVSAMP, NLAG,/)
lNF'lJT (1) T INT , ANFF,[O, F'LJI...ENG, F'UREf-', SA MFRE., SNR , OVSAMF-' , NLAG
SAMFRE '"SAMFRE*10 0 0 •
PLJREF-'= PUREP-ll-l. EMM3
TOTW! = SAMFf\E.lOVSAMP
IDAT (13) =NLAG
L..FI =32
LFIN=2*LFI
IXM=32
HEP1:::;6 . 283.18~,:'~08/SAMF RE
IBEG=O
FlL=SAMF ' ,E / L M
UlAT <.14) =: 8 AMn ,E* • .1
DO .1 1=.1 , L N
F(I)=(!-l) ·)(rD
NSG= F'UL ENGM: SAMF f, E-Ä1 ..EM- I.>
IHAT(1 )=.100.*X(1)
IDAT (2) :.::X (2)
lDA1(3) =X(3)
lIIAl (4 ) =X (4)

IDAT (5) = 100. * X (~,)

CALL GAUSS (RNDM)
A= F'+ . 3 * r, NDM
I F ( A. L1 . 0 . ) A=O .
I F< A . Gl. I. ) A=l.
A=F'IN
IDAl <1 I ) = 10 0 . *A
IDf"\T (6) = X (6)



CH

4

7

C-

C

C$
40
CR
CR
CR

CR
CR
eR

1000

1002

C

30
C
C
C
C
C

6
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IDAT (7 ) =TI NT
IDAT (1 2) ~~ ANFR E.Q/F'\.J m:. p

IDAT (8 ) =100 R*SNR
I DAT (9) ::,:NSG
IItAT (9) =0
I F(NSG .GE .LFl) GO TO 4
LF l o~NSG

LFIN:::: 2·~ LFl

VARGc~O

ID"'~ l

t BV = 1
10R[I (j.l) = 4
IOR[I(4 , 2 ) =1
X(7) =0 .
X(6 ) = 0 .
KTER=1
RET = . mUE .
GALL TAL.K ( RET , IN ITCA, IGAR, I DAT ,A)
ID~~l

DO '+0 L =:1. ,32
TRIANGUL.AR S MEAF..ING OF THE ACF If- C[lMF·' ILElI Wl"IH $

ATTEN (L) =1 .
ATTEN (L) = 1 . - <L-l..) / NSG
CONTINUE
X (2) = X (2) I X (3)

X(3) =BFO/ SQRT(X(3»
X(1 ) =X(1 )*1.El 1*[IEBO*X(3)*X<3>
CALL SF'ECT
X O) =X (1) / (DEBO*X (3) *X (3) * l.E.1. U
X(3 ) = ( BFO/ X(3»**2
X(2) =X (2 )*X(3)
IN[lS=I ORD(4 , 2 >
IF <lESSAI . GE. 3) WRIT E (1 ,. 10 0 0 ) ( (GARSPE (L) / GARS P E (1 » ,L=l,. l XM )
F o rm AT (" SPECTRUH ' ,I, ( 6 E 12 . 5 »
CALL. Four,lER
IF(IESSAI .GE.4 ) WRITE (1,1 0 02 ) NSG, PULENG
FORMAT C' NSG::: ', I 5, ' F'UL ENGc..: ' , E.1 2 . 3 >
A=[IEP I * X (4)

HEr..E, GF I N AND ACF IH WI LL BE THE:. REAL ANtI IHAG. PAkl S OF ACf­
DO 30 L=l,L.F I
ACFIM (L) = ACF I M ( l.) *ATTEN ( l.)

GFIN (L) =GFIN (L) * ATTEN (L)

*** CALCUL.ATI ON OF THE VARIA NCES OF ACf- ***
1 liE FORMULAS ARE 1 AKEN Ff,OM AL.KER' S REJ·'ORT
THE FILTER IS ASSUMO) TO BE FLAT
B INT-1 . E+06/ GFIN(l.)
B= (1 . +l • / SNR) *GF I N ( 1) *snRT (F'URH·' / (2. * ANFRE::O·lf l 1Nl ) )
F'N0 1SE= GF IN (1 ) / SNR
DO 6 L..:~2, L.. F I

A= l OTWI*DEJ-'I /2.* (L- l.)
ROPRI(L.) =GFI N(L.) +F'NOISE.*S IN(A) /A
ROPRI ( l ) =GFI N(l) +PNOISE
CC=1. /HOPR I(1 )**2
l.F I =NLAG
IF (LFI . GT. 32 ) LFI =32
I F (LFl . Gl .NSG) LFI ~~NSG

L..F H J::::2 * LF l
DO 2 l.. =='l ,LFI
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2

5

21

23

1007

1003
1004
1001

1006

22

24

A1=0.
A2=O.
B1~0.

B2=O.
NSGA=NSG---L + l
DO 5 1=2 , NSGA
A=l. - (l - l . ) I NS GA
,J= J +L-l
K= I ABs<I - U H
I Co=I
IF(ICo . GT. LNl I Co=LN
IF ('J .GT .LN) ,J=l. N
IF (K. GT . LNl K='LN
Al =Al +A*ROPRI CI CO) * * 2
A2-.:::A2+A·~Ropr.: l ( J ) * ROPF.:l (K)
Bl =Bl+A* ACF I M( I CO) * * 2
B2=B2+A*ACFIM(..!)*ACFI MCK)
A=CC* « Al +A2+Bl + [l2) *2 . +r,OPRI eL ) **2 -ACF 1M <L.) **2)
C=C C* ( ( AI -A2+Bl-[l2) *2. - RDP RI eL) **2+ACF IM ( L ) **2)
DEL =[V SCm T (NSG-L+ l .) *flINT
POID(L ) ""llEL
J='2*L-l
K=J+ l
Y (.J) =DEL*sara ( 1. . +A)
Y <K ) = DEL.*SORT ( ABS <1 .+C»
XCOR(,J ) =BINT*GFI NC L)
XCoR(Kl =BINT*ACFI M( Ll
IIiAT (1 0 ) = 1 . [ --3/BI NT tII FIl
IF <IES S AI " L. l. ~J ) GO TO 21
WRITE <1 , 1004 ) (Ye t) ~ l = l,LF I N)

FORMAT ( ' SIMPLE ERr,OR LAW' , I ,(6E12 . S »
FORMAT ( ' ME AN DE.VI AT I ONS ' , I, (6E. 12 . 5»
FORMAT ( ' COMF'LEX ACF' , /, (61 12»
POIn (1) =F'OI D ( 1) * S ORT (2.)

c **** * ** PO In ARE HERE THE MEAN s a UARE llEVIATION ON ACr GIVEN BY S l M~·LE.
C *****ERROR LAW w

Wral E <1, 1 0 0 3 ) (POID(L ) ,L=l,LFJ.)
IF <IESSAI •LT .. 2 ) GO 10 24
WRITE <1 , ' (14H TOTAL POWER = , E 12 . 4) ')GF-IN<1 )*FlI
WRITE ( 1 , 1 0 0 1 ) (XCOR (L) , L= l , LF I N)
WRITE (1, 1 0 0 6 ) X
FORMAT (' X=',5E12. 5)
IF (lESS Al . GE ..4) WRIl E <1 , 1007) ( ( ti G <L , 1) *BINl ,L=1, 3~) ,1=1, IVV)
FORMAT (' ItERIVAl IVES' , / , (5 (6f:. 12. 4 ,/ ) , 2 E .l. 2 . 4 ) )
IF ( . NoT •LNOISEl GD TO 23
DO 2 2 L ="1 , l..F I N
CALL GAUS S ( RNDM)
XCOf~ (L) =XCOR ( l..) + r-< NflM*y (L )
DO 3 L ==1 , LF I
Al =Y (2 *L- 1)
IF ( Y ( 2 * L ) . GT . Al ) Al = Y ( 2 *L )

C ******* IS IG2 I S E QUAL TO L E. -f.:, TIMES THE:. S I GMA SOUARE:. ON THL POINl b
C *****OF THE ACF NORMAL I ZEII TO 1 .E6 .
3 I SIG2 (L) =Al *Al * 1 .E- 6

RETURN
END
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TRACE. ON T EK TRcN.. FROM fle€. RE.SAL : b l\TA
(wr;tt.... ,~ .ll1&E.R \~ """'l '&.l """:11, tF)

DIMENSION LIlA T (l00) , l PAR (65, 14, l B, 2) , I RAN (1 r» , lf-'AF<AM (6 ) ,LE. VE:.L (6)
CHAf-:ACl ER ACHARw80, CHAF<*20
AS S EMN . y WI P E. , Df<EL ~ POINT, MOVEC
n OU[!LE INTEGEF-: IDAl (13)
Il lM ENS l ON IH (24) , ...JF'AR <15,18,2) , IllATl N (4) , H JAl }- 1 ( 4) , I YE:.AR <:s>
EOUIVALENCE (NEOF,IRECORD)
L.OG I CAL PROFIL, IN1HA,F ITRA
DATA JDAT1/0/ ,JREC/O/ ,NBA/O/, IH/l,2 ~ 3, 4,~..., 6 , 7 , B, 9, 10, 11,12 ,13,14,

* 15 , 16 , 17 , 18 , 19 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 / , NREC/ O/ ,NADE.OF/O/
WR I TE <1 , ' ( 4 7H IN ITIAL. AND FINAL [IAll::.S ? (YEAR,MfJN1H , IlAY,HOUR), /)' )
READ <1 ,*) IIlAT I N, IDATFI
IIlATl == ( (JDATIN (1) *100+IDATIN (2» *1.00. +I J.tAT IN (3) ) *100. + 1lIA1 I N ( 4 )
IDATF =' ( (J DATF I (1) .)1, 100...IDAn· 1. (2) ) *1.00. + I HAT"-I (3) ) *100. + IlIAl "-l ( 4)
WR I n :. (l , 300)

300 F ORMAT (' TAPE. (O OR 1) ,NB OF FILES SKI F'F-'E.D , NB OF RE L:ORllS SKIPPE:.ll
*, Nl~ OF FILE.S ANALIZElI ' ,o

READ ( 1 , * ) NUMHAN,Nr-cEOF,NREC,NEOFMA
I F (NllEOF . GE . O) Wr-\ITL (ACHAF..', 1.30) NUHBAN , NIIE OF-
I F (NflEOF .i.r ..O) WF...:I1E (ACHAR, 132) NUMnAN, ( -NBEOF )
CAL.l.. rOMNIl(ACHAR)
IF (N r...: [ c . GE. " O) WRITE (ACHAR, 131) NUMBAN, NREC
IF <NF"':E:.C . Ll" .0) WRITE(ACHAr...:,1.3:5) NUMBAN, (-Nf...:E.C)

131 For';:HAT ( ' DEV·- F H-T-',Il,' ADV·-REC ',I4, l H')
133 FORMAT <' DEV ···F M-T-' ,!l ,' BAC-F...:E.C ',.I'+, 1 H')
130 FORMAT ( ' DEV -·F M·-T-',ll," ADV--l"-E ',J4, l H')
13 2 FORMAT('DEV·-F M-T-',I1,' REV-~T-E ',I'ulH')

CALL COMNIHACHAR)
ACHAF...::::' ,
WR I TE <ACHAR , ' (4HM-T- ,Il)') NUMBAN
OF'EN (9 ,F ll..E:.~ACHAF"':,ACCE.SS='R')
N[~E ()F ::'N l(EOF -+1
wra TE <1 , ' { 27 H NUMBET:.: OF FILES TOGE'rHf:.R ? ,/) ')
READ ( l , * ) NADMA

1 READ (9, E'...:F...:""200) NEOF, ,Jf\ECO, I l 'AT, ,JF'AE'
GO TO 3

200 IF (EI\F\CODE. • NE.3) GO 10 1
NBEOF=NlIEOF+l
I F (Nl~EOF .GT .NEOFMA) STOP

GO 10 '"
3 I F (Jr,ECO.GT .JREC) GO TO lO

NADEOF :::NADEOF+ 1.
IF (NAflCOF.LT.NADMA) GO TO 10

4 WRITE.(1,100't) (IYEAR(J) ,I:.~1,3) ,LDAT(U/60. ,l.IiAl (NRE:.C ) /60.
10 0 4 FORMAT(' DATE ',312,' HMIN:o::',F6 .2,' HHAX==',F 6 . 2 )

GO TO 5
10 IF(ERRCODE.EQ.3) GO TO l

JREC=,Jr"':ECO
NREC o::NF""':LC+1.
DO .1 J 1=1,2
DO 11 ~J '::: l , 18
DO 11 K=.1,14

11 I F'AR ( NR~C , K , J , I ) =JPAR ( K , J , I )

DO 12 1==1,3
12 I YEAR <I ) = I DAT ( I )

JUA1:::IDAT(5)*60~' IDAT(6)

KDAT= l DAT (7)~60'.IDAT<8 )

I F (KIlAT . L E .,JIlAT> KIlA l =KDAT +3600
J IlAT '"" (~JDA 1 +K DAl ) / 12 0 + 6 0 * IIlAT (4)
L DAT (NF...:E.C) =JDAT
GO TO l
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5 WRITE (l ,' ( 9H WAIT ~ • • , / )')
CHAF~= r ,

I NPU l (1) CHAr,
I F <CHAR (1 : 1 ) .EQ .'R' ) GO TO 2 0
I F (CHAR (1: 2 ) .EO.'PA' ) GO 10 3 0
IF (CHAR ( 1 : 1 ) .EO .'T') GO 10 5 0
I F ( CHAF~ ( 1 : 1 ) . ED. 'F ') GO lO 100
lF(CHAR( l;~~). NE. ' F'r~ ' ) GO TO 5
PROFI L= . H<UE .
WRI TE: <1 , ' (23H HOUF~ HIN ? , HOllR MAX ?, /)')
I NPUT (l) IHMIN .IHMAX
I HHIN=IHM I N·)f60
IHMAX=I HMAX*60
GO TO 5

20 WRI TE ( l ,' ( 9H RANGES ? ,/)')
IR"'O

21 I Nf'U"T (1) R
I F CR. EO. O) GO TO 5
IR=JR+l
IRAN (IR) = (R- ·76) /6
GO TO 21

30 WRJ TE ( 1 , ' ( 2 1H F'ARAMETEf~S, L..EVE.L S 7,/) ')
IP=O

31 INF'LJT (1) I, L
If (I.EO .O) GO TO 5
IP""IF'+l
IF'Ar~AM ( lP) = 1
LEVEL (lP) ·'L
GO TO 31

100 . J[lAll=0
Jf.:FC=O
Nf.:f~C=O

Wf.:I TE (1,' (2 7H NUHBER OF FI LES TOGElHEJo: 7, /)' )
READ( l , * >NAlIMA
NA[ 'EOF =O
GO TO 10

50 IFCPROFIL) GO TO 80
J[lAT=L[lAT( 1)/60
NDAT= ,J[IAT*60
KDAT=LllAT(NREC)/60+1
I MOVE=700
IlO ~)2 I F'A:::: 1 , l F'
NPAR= I F'AF<AM<I P A)
L=L EVEL ( IPA)
DO 52 Nf<AN= l , YR
KRAN:= I R?IN ( NF,AN)
I r.:ANGE=77+ c!l*~~RAN

CALL MDVf:.C (0,30)
F'AUSE
CALL MOVE.C<400,I HOVE)
I HOVE::::. IMOVE- 20
WRI TE ( 1 , 1002) NF'AF,, I f<ANGE, I F'Ak ( 1 ,KRAN , NF'AR , L)

1002 FORMAT ( ' PAF,AM ',I3 , ' RANGE:. ' , 1 4 , ' VAL . =' , E13 . 4 )
eALL.. POI NT ( 1 ,~,O)

CALL DF'F.L <1 , 6 0 )
.J"'l
DO 51 l=JDAT,KIlAT
CAL I... HOVET C J, 30 )
Wf'I TE. (l, 1003) <1+1>

1003 FORMAT (!7)
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5 6

52

80

8 7

EF

85
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F ITRA~. TRUE .
I Y=:50+ lY

IX=I F'AR <I ,KRAN, NF'AR ,L ) +60
IF (I X.GT.990) I X=990
I F <IX.U . 1) I X=l

er IF(L .F.O.2)-('.,g-4Q-Sl.~ -

IF (lPAR(I, KRAN,9,L ) .NE.2.0R . bU"'AR <I, KRAN, 8 , L ) /( 2 0 .+S0Rl (J- L.(JAl
* <IF'AR<I , KRAN , 17, 1))) .GT ..~..l.)' F ll k A= ..FALS E:..

8 6 IF <INTRA. AND.FITRA) CALL DREL <! X,IY)
IF ( F I TRA) CALL POINT <IX, lY)

82 CONll NUE::
CALL MOVEC<O, 30 >
F'AUS E

Bl CONll NUE
B4 CALL MOVEC (001000)

F'F:OFI L=•F ALSE •
GO 10 ~;

END

'9BU,
) v L Nl F- l. L1
FLD ,Sl F r't :t.RECUPERAT I ON DE.S Tr, OI S PA RAME.TRE.S [I APPEL
LIl A PljORA [IECGj COF'Y SA Dl
X T CONT IE NT [rECALAGE GAUCHE DE:. N POSIT IONS
LI tA f '3 XRECUf·'E:.RAT lON DE LA VALE LJR A ltf,ICOLEk
EXR ~H;Sl A MAN XRE:SUL TAT I NTERMEIII AI RE:. SlUCKfM [IS MAN
LIlA F'2;[JRA I.IECAD j AAA -20 jCOPY SA Dl
/. l CONllENl SHA SH" <16-M)
L DA MANH .XR Sl ; S l A MAN
St'\A 2 0 ; ~;UH f '::!;:rJf.:A DECG; COPY SA Dl
X , CONl lE:.N"l mM (16"- M)

Ll.IA t 1AN H. ':< f~ ST ; 51 A Mr"N
L ILA r<"~; or~A 1.l ~: " C C; COPY S r"ls Dl
y. 1 CON"] U HT SHA ROT M
LilA .-1fiN H;.XR 81
EXIT .:.tll x r<L'1[JUri: A L" APPELLANT
ltL LG, SH~"

}lc.(;,~ I.l, 8H(I Z l N SHR
LILLe,81-11:'\ 1<01
r' l n') ;F'2 , O;F-"~,. O

:"l(\ j"l r j

~ S-" E:. Ni l
) LI NL
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XX XXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXX XXXXX XX%XXXXXXXX
;t, HOF'E;.rULLY VERY SMAL L AND FASl GRAF·'HIC ROU11 NE:.S
X J. L . ARMS1 .~ONG .

TO CURRE Nl ClJRS CJh: F'(JS N.

Al <IX ,JY)
OCTAL COlJE F OR 'THE:.

D~ANNI:.L <[- m.: Rl )

BEL L MOVE.C GRllE.V F-'LOl

TO CLFAR SCE'ELN
F OF..: A I:iE:L.L
TO Dr.:AW A LINE.
I.JF""'AW A LINE RE:.LATIVE:..
10 IlRAW A POINT
TO F"LOT A CHAr...ACTl.k
IC MUST CONTAIN lHl.
REOUIRLD CHAr...ACllf...
TO HQVE:. cur...sor... AND RlSE'1 n "_HHINAl.. I N
AI...PI-IANUMLkl C MOllE
TO LH~'.j NGF.:. Gf-:APHICS

% e ALl .. MOVE;:C<I X,lY)

y. USE S AllHOLUl E. SCREEN c o Or·-:J.lJ.ATES (O, O) -~ (1023 ,780)
X F ORm AN U,L.L S
X U .L L Wl F'E
X U;LL. HELL
/, CAL L llRAW<I X1 dYl d X2 d Y2 )
;I, CALL llF.:EL(I X,JY)
;t, CALL POIN1(IX,IY)
X CALL. PLOT<I X,JY,J C)
X
%

X e AU .. GR1'fCV <I UNll)
X
% N01E S 1) AL.L r...OUTI NE:. S MUSl BE:. DE:CLA IREll ' ASSf-_MBL.Y' I N FCJf...:l kAN
X 2) ALWAYS US C MOVE C {,r·H.R ANY or- THfC CAU .. S VRAW, f'O INl
% TO RfC SET lO ALPHANUMBCI<1(; MDIIE BEr DRf_ OUl P Ul 'l NG l Ul
x ;f,) (·iL.WAYS USfM ONL:_ OF lIRAW or, F'OlNl BF-Ml- or... E-M llh:F.:.L ( Of:<VHJUS)
%XXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX
) 9 1.lE:.G
) 9 E:.Nl WIr'E. 1.Ir~AW lJr~E:.L F'OINl
WH'E::,

S AA :S~H u.n li EV; MON 2 j MON 6~,

f ;AA 14 j MON 2; MON 6~); L.lIX <- 1 ~.:d j SI~A o
L(J(W , MON 2 j MON 65j .JNC LOOr­

EXIl {1111
HILL
l:E.l.L,

Gf\l.lLV,

F- 'OlN l 't

51 '1 XL.. CJC j 5 1 A YL OC j COPY 5 L. DA j 5 1 A SAVEL
S('h-; :-s:::'ju.n DEV ; MON 2 j MON 6~

.JF'L OU T j J f.'l. OUT ; .JMP F l N
}JR AW ,

5 1 1 XLCJCj51 1-1 YL O(: j COf··Y SIl l.lA; SlA X2 j S1 X Y2
SAA ;::'::;' ; Lin DE:.v j MON 2 j MON 6~ j COpy SL [lA; 5 1 A SA VE L..
~JPL. (JUl j L lIA X2jSTA XLOCjL.l.IA Y2 ;51A YL. OC j J PL. CJUl j~JMF' FIN

S1'1 XLDC;Sl A YLDC ;cor'Y S L VA; SlA SAVEL
SAt=l :->:::, j L.I.11 ltLV j MON 2; MON 6~1 j ~.IF-' L. OUl
SAA '".!.:/jL.IlT llLV j MON 2jMON 6~,j~.IMr·' FIN

P U j l ,
cor-v 51 I.lX j AAX -~~}; 81 X XL OC
AAA - 1osf;l f"1 YL..OC
COF-'Y su 1.L ~' j STA SYMH
COPY SL flAjS1A SA VEL
S(~A :-S::)j LDl DE.V; MON 2 j HON 6~1 j J F'l.. OUl
SAA 37 j i. rn l'l V; MON 2 ; MON 6~.,

L I lA S't'MIHMON 2;MON 65 ; ,.JMF' F- IN
lIFd: L ,

si. XL..fJC;Sl A YLOC;COF-'Y s i, lLX j S1 X SAVEL j.JF'L OUl j ~ JMF' F I N
mn ,

L lIA
ANli

YLOC
MMA SK

X Y COOr<DIN Al E
% SE.T l OP 6 BIlS 10 Z~kO
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BAll L. I N SHF.:
Uf~A HI GH
LI.lT lIEV
MON 2
MON 6"-,
S Afi O
SAD <.."
or~A L(JWY
MON -,•
MON 6~

L. llA XL DC
ANIl MMA !:~K

SAr.I ZI N SHR
CjF~A H1GH
MfJN -,.;.
MON 6~)

SM O
SAl I ~I

or~A LOWX
MON :~

MON 6~

LXlT

~ X S Hl f" 1 liOTT(JM ~j l~I1S l NT O [l·-RE.f:n S·lt.k
% BUI U HIGH y BYH .
.% A I.I D F~F~.S fj or 1 U<MI NAL
% wl·n n . HIGU y BYH~

/, EHR(JF, F, L I lJI:':N
% Cl...b'1F: A"'RH ;;1. 5 1 U,
% lNSU,l t..(JW mmE,H ~, BIl S o r Y
% ]<UIU, LOW y BYH .
% WF'Il I::. Il
% U<f<DF< r<r..·1ur<N
% GL'I X CODr<I.lI NAn .
x CLEAR HJf' 6 ]' IlS OF A-r'EGI SlU'

~;, .% SHIF -I ~'J t..OW Or'I.lE F< Bl1 s INTO D-REGI S1!::,,,",
.% BUIL.!l HIGH X nvu,
% wrnn. Il
x E.v,'ROF' F<L'rUf,N
% CLEAr< A-REGISl Lr,
y. l NSEJ,l LOW OF'I.lEk ~} till S or~ X
% ],UIUJ LDW X BYIE
% Wf'lll:. Il
y. E.l ~F,Of\ RF.:.H.II:' N

1 (BACKGROUN[I)
10 l.;E. p l...CJ n 1:::.11

I.ILiE.XI l AlJ l
Y. liEVICE
% SYMI'DL

SAVEL i CCIF"Y SXLlI X
1
O
O
1i'7"1
O
O
[)

()

'tO
1 40
10 0

X2,
y':!. ,

[LEV,
SYMll ,
SAVE.L,
Mi"\ASK,
XL.OC;,
YL. I)C ,

HI OI-j,
I...OW Y,
LOWX,
)9LNV
) 9 E. OF
) LINE
::%X%X%X%%%%%%%%%%%%%%%%%%%%%%%%%X%%%%%%%%%%%%% %%%%%%%%
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eX"'--i'l... 1 Q...,.Q:(, ~ cc.<..h"';k~ b.r,< C-RI,"\

O. 1. M 0 0
O. 0.00

O. 1. " 0
OM 1 . 0 0
O. OMOO

9 12 O

i'8 1 M2:':JO
O. 02l.~)

1. 0 0
1. 0 0
0 .00

9 6 8 1 0

«:to• •9
0 .. 49
0.00

o
O
O

:5 16 FF.;OM

FHE QUENCY S F-'AC I NG =
O ~2260 OM 1 l 1 ". O.0:':J:;6

,,.,&,,Q , l><ot~

r (oc:L

1.000 O.
1.000 129 8 .
0. 0 0 0 7 1.

TJAl L: 78
3 :510000

KM , NUM:::
9~) KM, NUM""

KM, NUM""1 01

1
O
8 9

? } e, "'-" l ':~' ''/" 5, ~, "

MAX I MUM FOF< ANAL.YS lS ?

NB
32
ALl =
ALT=
ALT=

"IO- Rt- f":f
T~ l "

2 1 9M:;:~ OMO
152 M4 0.0

16. 8 0 . 0

2

'.
12

REC M
403

NB OF POINT S = 15
O ,, 853~ O .65~5 0~4168

0 . 0032 0 . 0 0 2 2 0.0016
OM 9664
0 . 0 0 4 8

- FFI - TO CHANGE 1 Hr:: NB OF Pl S OF H· T (lIEJ· AUL 1 6 4)
- F'Ar<AM·-· l o CHANG~* THE PARAM M ANAL YSf:.l.l
- HASS- TO CHANGE. THE l ON MASS
-1, - (1= 1 ,2 'M •• ~ OR 10 ) l a CHANGE l HE l 1 . ~ PARAM .
-OSPEC-, - OACFT HE- , - OACFEXp ·_· 1 (j GLI CQF,RLSr-ONIl I NG OU1..'Ul s
- OT I T- TO GE-r "THE llTL E. ; - QF·'R I NT- 10 F-'R I NT ACF - S + RE:.SM
- L - P- TO pur THE. NE.XT OUTPU TS ON LINE.- p rnNH:J<
-:--HOD-·* 10 L EAVE:: THE:. CONVH.;SA l 1. ON F'ROGf-<AM ANl t ust, l HE. HOVEL
VAUJE S For.; THE NE:.XT ANALYSI S
- END,,· 10 L..E.AVE. THE. CONVEHSAl l ON F'ROGF,AM ANI.l GO I N ANr.lLYS 1S

WAITI NG M" M
Osr'E.C
SPECTRUM
l. 0000
0 .0079

WAITING
OACFEX F'

Sl. l:.n , NB PH ANAL YZE:. l l
12 3 .1.5 6, 1 0 0 0 0
USE GENEr< ?
N
USE TAU~ ?
y

CONS TANTS E:EAD
NB OF WRONG ACF LAGS ?
1
(lES IGN AT l ON OF WF-:ONG ACF LAGS
6
ALTI TU[ IE MIN IMUM ANn AL.l Il unr,
89,1 .1+5
flI FFEh:ENCE: BETWEEN 2 SUCCESSI VE RANGES (K M) ?
6
I NITIAL ANlI FINAL n ATES ?< YEAR , MON1H, [ IAY,HOLJR)
78,3 , 16 ,9 ,78,3 , 16 , 10
TAPE (O or.: 1) , NB OF FI LES S KI F'F'ElI , NB (If. f-:ECDf..:llS SKIF'F-'E l.lJ NB or· FILE. S ANAL1 2J :. JJ
0, 1 ,0 , 15
***.)l':.)t ,lI'** FILE NB 3
I DAT(7, 9 , 1 1 , 12 , 1 4 )=

SNR= 3/ 100, POWER=
S Nr..:"" ~V I00 , F'OWE.R=
SNR= 16 /100 , POWEr..:=

GO TO NEXT Pf..:OBLEM ?
N
ENTER l N CONVERSATI ON ?

N N"c... \~

P. INI . 0.305 219 . 2
~~ 2 0 . 246 15 2 .4
~0.B37B) 0 . 0 12 16.8

GO TO NEXT F'f..:OBLEM ?
N
ENTER IN CONVEkSA1 I ON ?
N!~Jl....t"'''';~0''''''' '"'''"3(. :'
C{z) (2) 0 .248 15 9. 0 1 ~..l9.0 _2_~.<!. ) .:-..OQQ. __. ~_~i~·:':) M 9M ~"( 1 MOO
0. 8 434 (ö.01 4 3~' . 0 33. 0 0.0 0.000 ~ ::9b. ~ 0.2-'~0.00

GO TO NEXr"pr\Ol~[F.M · 7 - - -- ---- - .--- - - - - - ~ ,
N <c- we w,_f t. I", "- ~~~ ,,_l ACf < ~~ tt..., ~,-, eG- , 'L<; f'$

ENTE'" IN CONVERSAl l ON ?
y
EXPLANATJ(JNS ?
y

TY F'E



0 .0000 0 .9079 0.0000 O .BA:'$~ O. OOvO
0.0000 0 . 5 172 0.0000 O. '+36:'$ 0.000 0
0.0000 0 . 1729 0.0000 0 . 12~8 0. 00 " 0
0 .0000 0.0110 0 .0000 - 0 . 00 29 0. 0 0 0 0
0 .0000 -0 .02'+7 0.0000 -0 .0248 0 . 000 0
0 .0000 - 0 . 0 1. 63 0 .0000 - 0 . 01 :'$"1 0.00 " 0

0 .0000 0 .6604 0 . 0000 0.7619 O.OO" ~

0 .0000 0.4047 0 . 0000 0 .38'/6 0 .00 0 0
0 .0000 0.1~J18 0 .0000 0.1097 0.0000
0 .0000 4 .825~ 0 .0000 0.83 ::-11 0 .00 "')
0 .0000 0.01~...:-; 0.0000 0.07::)6 0 . 0000
0 .0000 -0 . 5~:53 0.0000 -0. 4 ',08 0.0000
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ACF LXr-Lf<IMENl AL

1 . 0000 0.0000 0 .9545 0. 0000 0 . 8069
0 . 0000 0 .0000 0.5107 0 .0000 0 .4663
0 . 3530 0.0000 0. 286 2 0.0000 0 .2071

-0 . 0 0 78 0 . 0 0 0 0 - 0 . 2792 0 .0000 0.0000
0. 0911 0 .0000 - 0 . 1593 0.0000 -0 .1.1 61
0 .020 3 0 . 00 0 0 - 0. 1523 0 .0000 -0.3868

-0.2519 0.0000 - 0 . 0 69 8 0.0000
WAlTlNG
OACFTHE
ACF THEORETICAL NB OF LAGS = 32

1 . 0000 0 . 0000 0.9892 0.0000 0.95,8
0.7678 0 . 0000 0.68 5 9 0 . 00 0 0 0.6012
0 .3603 0.0000 0. 2905 0 . 000 0 0 .2279
0 . 0 066 0.0000 0 .0549 0 .0000 0.0299

- 0 . 0 127 0. 0000 -0 .0192 0 .0000 - 0 . 0230
- 0 . 0 236 0 .0000 -0. 0216 0.0000 - 0 . 0 190
-0 .01 13 0 . 0 0 0 0 -0 ..0092 0 .0000
WAlTlNG
PA
NUM BEH OF PARAM . FIT"I EII ::: 3
ORDER OF F'ARAMETU<S ::: 1 3 7 4 2 5 6 8 9 10
NEW NUME~Ef< AN D DESt GNAT I ON OF F'ARAM. F t Tl Lll= ?
O. l ..,... b, s"j \t..t ~~ 'J' I;; ,....k 'r<oC I'.~
WAI TING ••.
E

SNr..= 42/100, F'OW E;.F<= 37 ALT= 107 KM, HUM:= 1
GO TO NEXT PROl.~LEM ?
N
ENTER IN CONVERSATI ON ?

N
P. INI . 0 .812 252 ..8 25 2 .8 0. 0 1 .000 o .

2 2 0.827 250 . 6 250.6 0 .0 1.000 706.
0. 9303 0 . 0 14 10. 7 10. 7 0 .0 0.000 15 .

GO TO NEXT F'r<O[-<LEM ?
N
ENTEf~ IN CONVEf<SATION .,
N

5 2 0 . 8 15 219. 7 219. 7 0 .0 1 .000 14 ::-, .
0. 8946 0 . 01 6 18 . 7 18 .7 0.0 0 .000 280.

GO TO NE XT F'f-..Dfll.EM ?
N
ENTER IN CONVEkSATION ?
y
EXF'LANATIONS .,
N
WAIT ING . .. .
PA
NUM:tlU< OF F'ARAM. F Il TEll :: 3
ORDEJ.. OF F'ARAMETU<S = 1 3 7 4 2 ::. l ) B 9 10
NEW NUHflEH ANI.l llE.S tGN ~!lfJN OF F'ARAM. FllTI::.D:::: .,
3, 2,3,7 wc, tJLJ C> t\.j'.....,t ....." Te..)Tt) 1>, (':\.)
WAIl ING • .•
l E
INDEX FDR OUIPUl S = 1. jNEW NUMBEH = ?
4 ~ ~L -~ <W"f..l;"
WAITI NG
E

0. 21 1.00
0 . 21 1. 00
0 .00 0.00

0 . 0 :':,1 . 0 0
0.09 0 .00

O . 1. " ~

O . 1. 0 0
O. 0. 0 0

O. 1.00
O. 0. 00

o
O.OOOOE+OO

1
O. OOOOE+OO

2
O. OOOOE+OO

O
O.OOOOE+OO

2~ 6678E+O l

4 . 5393E-02
2. 66 7 8E.-+ 01

- 8 . 720 9 E- 0 3
2 . 6678E-+01

- 8 . n09E--03
O.OOOOE+OO
1 .1 ':-123E::-01

l . OOOOE+OO
1. 0000 E+00
9. 5 B2 6 E- Ol
1. OOOOE. +OO
9. 5 8 2 6 E- 0 1
1. 0000E+00
8.49 00E- 0 2
O.OOOOr:. ...·OO

2. 440 4 E:.- 0 4
O.OOOOE+OO
2 . 4706E-_- 0 4
O.OOOOE+OO
2. 4706E.-04
O.OOOOf.:.+OO
6 .53101:.-01.>
O.OOOOF.:. +OO

O. OOOOE.+OO
1 . 0 0 0 0 E. +OO
0.00001:.+00
1. 0000E +00
O. OOOOE+OO
1. 00 0 0 E+0 0
O.OOOOE+OO
O.OOOOE+OO

1 • OOOOE:. +00
8.9464[--01
1 • OOOO~_ +00
8. 93~;:)8E:.--O 1
1.0000L+00
8.93::-,~~E:. -0 1

O. oooor,+00
8 . 93::'8E:."-0 l



Ni< or LAGS _.. 32
0.945:!.· 0 ,,0000 O. 79~.-~6 0 .0000 O. ~!'/80 0.0000 o. ::~4:'~~J 0 ,,0000

--0.031 /• 0.0000 -0.1261 0.0000 --O. 1~!8e, 0.0000 -o .. 1 4:~f.~ 0 .0000
-0.0527 0 .0000 -0.0094 0.0000 0.0202 0.0000 0.03'.3 0.00' 0

0 .0280 0.0000 0.0170 0.0000 0,,0062 0.0000 -0.002() O.OOOl)
-0,,0082 0.0000 -0.0072 0 .0000 -·0. OO~)O 0.0000 - -0 . 0 0 2 " 0.0000
0 ~00 12 0.0000 0.0017 0.0000 O.OOle! 0.0000 0.0010 O.OO~ I)

-O.OOOl 0.0000
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2 1 4.Jt 0.0 1.000 -27. -0.01 1 .00 o. 1 fl (.II..'

11. 3 0 .0 0.000 362. o. :1. 2 0.00 O. o. .,,

78 ALT= 113 KM, NUM= 2

t 0.1. ALT = l19 KM, NUM= 3

10 9 ALT= 125 KM, NLJM= 4

103 AL.l = 13 1 KM, NUM= <,.,

.,

0 .0000 O" 7':.;)/9 0.0000 0.4962 0,0000 0.3612 o.oo.... r

0.0000 -O.12~,4 0.0000 -0.1618 0.0000 -O. 12'=10 O"OOv~-:

0.0000 -0 .0693 0.0000 0.0076 0.0000 0 • .13'/1 0.0000
0.0000 0.0000 0.0000 -0.9229 0.0000 -o , 09~J6 O" oo...-o
0.0000 - 0 . 0 0 71 0 ,, 00 0 0 O.OO(-Q 0.0000 O" OO-il O .OOo()
0.0000 -O. :I.07B O~OOOO -0.1.045 0.0000 -O. O~,H'. O.OOOC
0.0000

O. 1. OC

o. OOt:· ~~

O. 1.00
o. O" "' ')

1 ~.,62 . soo
O~ 02B:~

O. 0.00 1.00
O. OOOOE+OO 9.9808[-01
.1 • ooaOE +00 '•• ~"~JfJ~!l:. +00
0 .0000[>00 9. 980Bc_'-01
1 • OOOOE+00 1. . 26::~6E. +00
O.OOOOE.+OO Q. c;E~08E-Ol

1.0000[+00 8 .S'2C;::~f-_ -01

O.OOOOE+OO 9. 9808c.'-01
1.0000L+00 7 . ' t :-S8 8 E:.·-O l
0 .0000[+00 9.9808E-Ot
1.0000E+OO 7.169~.II::.-Ol

O.OOOOE.+OO 9.980(-.1::- - O l
1. 0 0 0 0 [ ·..00 7 .1bS'~,I::. -·01

ovooooa-oo 0.00001:.+00
O"OOOOE+OO 7 .169~k- ot

O. 0.00 l.00
O" 0.00 0.00

FkEOUE:.NCY S P ACI NG =
0.6872 0,,3111 0,,1022

2 143.9 0.0 0.998
1. 5813E-Ol 7 . 8 1. 271::. -0~,

1..0000E+00 c.cooor.-oo
If.3049E-Ol 9. 8887L-0~,

l.OOOOF..+OO 0.0000[+00
7. 2"'.72E --0 1 .1. • 1989f-_ - O' .
1.0000E+00 O.OOOOC+OO
8.5792E-Ol 1.2831E--04
1 • coooa +00 O. OOOOE.+00
B.7471E-Ol 1 .2948E.-04
1..0000E+00 O.OOOOE+OO
8.7471E-Ol 1 ..29....8[-04
l .OOOOE.+OO O.OOOOf:.+OO
1 . 05~4f:. -01. 4~~~4"'QE-06

O.OOOOE+OO O. OOOOE~+00
780 .5 0.0 0.998

52.4 0.0 0.000

NB Of- POIN1 S ::: 1 1
1 ..0454 1 . 0 6 9 7 0 ..9911

0.9466
0.040~1

-O ~0910

0.3(,80
-0 .0262
-0.0609
--0.007~!

2 2 0. 7 9 5 205. 4
0 . 8 9 3 6 0 . 0 4 2 28 . 7

GO TO NEXl pVmBLf_M ?
y
SNF"~ ;;:: 79/100 , F'OWU(::

GO TO NEXT prmIlL.EM ?
y

SNh:= 95/100 , F'OWER=
GO TO NEXl F·'ROBl.. LM ?
y
SNf~= 9 1/100, f··OWD"\=

GO TO NEXT PRO[<LE.M ?
y

SNF.:= 78/100, POWER'"
GO 1 O NCXl PF,(J flLEM ?
N
EN1[H IN CONVLRSAT ION
N
f'. INI .. 1.892 339.0

O 6. 34S-IE+OO
O.OOOOE+OO 0.0000[+00

1 9.3~10E.+OO

O.OOOOE+OO 0.0000[+00
:: 1.4383E+Ol

O. OOOOl+OO O.OOOOE,+OO
3 1.798i'E+Ol

0 .0000[+00 O.. OOOOE.+OO
4 1.8778E+01

O.OOOOE+OO O .OOOO~ +OO

~, 1. 8778L+01
O.OOOOE+OO O.OOOO~+O O

O 2 .. 0985E+OO
O.OOOOE+OO O.OOOOE, +OO
~ 2 2.038 682.7

0 . 7170 0 .117 57.?
GO TO NEXT Pf\O[~L..EM ?
N
ENT Ef.: IN CONV[RSAT ION ?
y
EXPL.ANAT I0NS ?
N
WAll ING , • •
OSPf:.C
SPECIkUM

1.0000 1.0.126
0.0015

WAITING •••
oACFEXF'
ACF D<F'H'I MENTAl..

1. 0000 0.0000
0.0000 O~OOOO

·~0.1012 0 .0000
O• ; '777 O. 0000

- O . 03/.)5 O• 0000
-0.0237 0.0000
-0.0194 0.0000
WAIl)NG
oACn HE
Acr lHEor,ET ICAL

1.0000 0.0000
0 .1292 0.0000

- 0 . .1 0 2 2 0 .000 0
O . 03~)/t 0 .0000

- 0 . 00 6 7 0 .0000
-0 .0002 0 .00 00

0 . 00 0 4 0 . 00 00



WAI I! NG • •• -74-
F'A
NUMBER OF- PAr~AM. F 11'1 Eli :::: 3
OR[lE:r~ Of PAr~AMETl;:J~S == l 2 3 4 ~ 6 7 8 9 10
NEW NUMHER AND DE.SIGNf~TION OF- PAr..:AM ~ F ]1' 11:.11::: ?
4 , 1 ,2,3'~J

WA ll ING
E

8 . 747l.E -01 1 . 2 9,(, 8E.--04 O.OOOOE+OO 9 . SiBOC-::E: -01
1 .0000E·... 00 O. OOOOE.+OO 1.0000E.+00 7 . 2::!SiOE.-,,0 1.
1 .0~W1.E+OO 1 _51 94E-04 O.OOOOE.+OO 6.220~k-Ol

1 .0000E+00 O. OOOOE.+OO 1.0000E.+OO 8.40171:.-01
9 .6b92E-01 1.40 71 E··04 O.OOOOE+OO 8. 100',E-·01
1.00OOE.+OO O.OOOOE.+OO 1. • OOOOE. +00 7 . 1 1 14 E-_-0 1
l . 2 382E+ 00 l. .83 94E.··04 O.OOOOE+OO 1. • 6~}~'~JI~. --o l
l _OOOOE+OO O. OOOOE+ OO 1.0000E+OO .1. . ~.~07·/~+00

1 . 1. 0 2 6 E+ 0 0 1 • 62:~2E.··04 O.OOOOE+OO ".B/OH_-Ol
.1. . 0 000[+00 O.OOOOE. + OO 1 • OOOOE: +00 8.28121:-. - '01
.1.. 0 347[:.+ 0 0 1 • ~,l ~1 2E-,,0 4 O.OOOOE+OO 6. "89.... f.:. - ·Ol
1 . 000 0[.+0 0 O.OOOOF..+ OO 1.• OOOOE+OO 7 . 2i'83L-Ol
l ~ o o o m'_'i-OO 1. 461 H .-OA O.OOOOE+OO 7 . 29~OE: "-0 1
1 .000 0E.+ 0 0 O.OOOOE+ OO l..OOOOE+OO l' .1 12/1::.-·0 1
9 .6692E--0 1 1. ~ 40 ~/1.E: . ",O.lt o. OOOOE~+00 8 .1006(, - ·0 1
1 .000OE.+OO O. OOOOE+OO 1. • OOOOE:.+00 7. 1 1 2'/~_ -0 1.

6 . 31~16E- O l 3~309~,l:.-0:J O.OOOOE+ OO 1.0/".~,~E-_+OO

O. OOOOE+OO O. OOOOE.+OO O.OOOOE:.+OO 7.1114E:.-0 .1
61:)0 .9 0.0 0 .810 o. 0.00 1 . 0 0 O. 1.00
3 10.9 0 . 0 Q .o:~ o. 0.00 0.00 O. 0.00

v,:;) 4 100L~>{" c....... ~M\ ~\:......

89 ALl ::: 13"1 KM , NLJM'" 6

84 AL1 = 143 KM, NUM~ l'

7:3 ALT = U.9 KM , NUM= 8
7 :-S .i l... T =-" l ~J~~} KM, NUM= 8
70 ALl :::: 1 61 KM ~ WJM;::: 8
6 3 ALl =~ ] 6/' KM, rlIJM'.:: "~,[C . Nll 2 1.1(-111::. e /'8 3 16 F- H[JM 7' 12~,1H 1(, 91 9 o

,(t03 3 ::~ o 3~"':l.OO(,'O

13 AL T=~ 89 KM, ~RJM~~ B

lO AL l ~' 9 :':.1 KM~ NIJM':: 9

O 1 .877BE+0.1
O.OOOOE+OO O.OOOOE+OO

1 2~6987E+Ol

O.OOOOE+OO O.OOOOE+OO
]. 2 .2882E+01

O.OOOOE.+OO O.OOOOE+OO
2 3.9636E+Ol

O.OOOOE+OO 0.0000E.+00
2 3. 1259E.+Ol

O . OOOOE+00 O. OOOOE+00
~ 2 . 7071[+01

O.OOOOE+OO 0.0000[+00
2 2.4977~+01

O.OOOOE+OO O .OOOOE.+OO
2 2. 2 8 f.O E+ Ol

0. 0000E+OO O.OOOOE+OO
3 5 • .1. 8 90E+00

O. OOOOE+OO O~OOOOE+OO

2 ~2.103 639.1
0 .71 13 0.814 705~ 0

GO TO Nf:.. T F'f~OHU:M ?
y ~ c...v~~u--",­

S N~~"" 62/100, F-'OWE:.H=
(JO 10 NEXT PHOf3l.E.M ?
y

SNR= 53/1. 00 , F'nWE.r~=-~

GO TO NEXT F'r.:OHLF.:_M ?
N
ENl LH I N CONVEJ\SA l 1 ON ':'
•. 110
P. INI. 2.21.1 940 . 0

O 2 . 16 7 4 E. +Ol
O . OOOOE+OO O.OOOOE.+OO

1 1.42381::.+01
O.OOOOE+OO 0 . 0000[+00

2 1. :! 63:-:ir_+01
O.OOOOE+OO O.OOOOr:. ... OQ

3 1.563~t+Ol

O. OOOOE".+00 O. OOOor: +00
O z, 1 758E. -+0 0

O. OOOOf:.+OO O.OOOOE.+OO
3 2 1.TT? 760. 8

0.8042 0.128 7/ . 3
'10 ro NEXT f-'E:OnLEM ';,
,k Y·'t

SNF,= '. 2 /100, F·'OWEk :..:;
SNf(=' 3 9/ 10 0 , r-OWEl~ ""·

SNh'= 3~.i/ 1. OG, POWEr~=

SNf\= 2 9/ 1. 00, r· 'OWr:;.l~~"'

**-)('* ')1;)1;"'-* f ILE tu.C 3
IIIAT <7,9, 11 , 12~ 1 4) ""

SNR=: 22/100, pnWH':::.
GOT n NEXl F'f~OF.ILf:.M ?- '/(\
SNI~:=' 26/.1. 00, POWEt,,,,,

GO TD NEXT F-·F~fJr.II...f:.M ')
y
s~m:;: 36/100, r'OWE}, :::

7::Q•• 7 0. 0 0.964
1.2811E:.+00 1 . 3:~::)~, l;-_ -· 04

l ..OOOOE.+OO O.OOOOE+ OO
8~ 72221.:.-0 1. 1 ~2:==';1 E.-04

.1. . 0 000E,+ 0 0 o. oooor+00
9 . 307f.~ E. -- Ol :1 .:~/,~}31:-.·- 04

1. 0 0 00E. +OO O.OOOOE.+OO
9.30 7 8 E. - Ol 1 •.26e,31::.-04
1 _OOOOF:.+OO O" OOOOf~+OO
1. :~·/8(H:'-- Ol ~.) . r/ooL-'06
O. OOOOE.+ OO O.OOOOE:.+OO
81 7 ..4 0 .0 0.9~4

66.Fi 0 .0 O~O{)O

28 ALl """ 101 KM , i"/lIM'"' tO

O. 0.00 1. 0 0
O.OOOOE.+OO 9 .644'/~-01

1 • OOOOE. +00 9. i' ..~68~. -·0 1
o. OOOOE. +00 9. 6,(.,(t'/t.-o 1
1. . 0000f:.+OO 9 . 0 3 ;:$sl:-_-O:l.
O. OOOOE+OO 9 . 644/~-01

1 • OOOOE. ..00 8. O.l.18E-_··-01
o. OOOOE. +00 9. 6 ,(• .1. i'L ,-,0 1.
1 . 0 0 0 0E + 0 0 8 .0,(. l[lf::.-Ol
O . OOOOE+OO O.OOOOt+oo
O.OOOOE.+OO 8.04 18f:.- Ol
o. 0 .. 0 0 1. 00
o. 0 . 0 0 0.00

O . 1. . oo

O . l. ~ ')

o. O ~{)O
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GO 1 n NEX 'T F'FmBI.,.EM ?
N
ENTEJ-~ IN CONVE:.HS A1 I ClN ':'
N
P . INI. O .62~ 219 ~ 2 219.2 0 .0 1 .000 On 0.49 1.00 O" 1 . ~ ~

O 2 ..0 428E:+0 1 1. ..OOOOE+OO 2 .. /+43 :~1:: . -·0 4 O.OOOOE+OO 1. .. oooor:: +00
O..OOOOE+OO 4 ..8954 1:--(H l . OOOOE+00 O" OOOOE. +OO 1.. OOOOE.+OO 9 .. 7 1 9:,~ r::.--O l

1. 2. 4 467E+O l 1 . 000 0 E, + OQ 2 . 76E$8E,,·-04 O.OOOOE,+OO 1 . 00 0 0 r:.. + o o
O.OOOOE.+OO 4 .. 8954E:- Ol 1 . 0 000 E. +OO O.. OOOOE+OO l. OOOOE:. +OO 7 .:~"+49f.:. -··Ol

2 2 " ~,036E+Ol 1 .. 0000E.+00 2" 7968[, --04 O. oooot....oo 1 " OOOOE:.+ OO
O.OOOOE+OO .ll. 8 9 5 4 E.-·Ol .1. . OOOOE+OO O.OOOOE.+OO 1." OOOOE:.+OO 7. :~ l :[/~.-O l

3 2 . ~)03~)E+O l 1.0000E+OO 2" 79t.)f::lE. --04 O" 0000f:.+00 1. • OOOOF~_+OO
O" OOOOE+OO Il . El954E--Ol 1. 0 0 0 0E.+ OO O .ooooa+00 1." oooos.-oo 7.212:11::.- 01

O 1.1809E:.+00 O" OOOOE.+OO 7 . 63~)2E""06 O.OOOOE, +OO O. OOOO{~.+OO

O.OOOOE+O O O..0000[+00 O.OOOOE.+OO O..0000f:.+00 0 .0000[+00 7 ..=~ 12 7/ L '-'0 1

3 2 0 ..582 167 ..3 16 7 ..3 0.0 1..000 1360.. 0 ....t9 1.. 00 o. 1.. 0 0
0 . 7213 0 ..0 12 9 . 1 9 . 1 0 ..0 0 ..000 3 "1 .. 0.000. 00 o. o. -r)

GO l O NEXT F'f.:OBLEM ?
y
SN f~ ::.:.: 78/10 0 , F'OWER::: 6 8 ALl ::: 107 KM, NUM::: 1 1

GO H J NE XT PF.:OllL.F.M ?
N
ENTEH IN CONVEf<SrIT I 0 N ?

N
F'. I NI .. 1 ..4 2·j 252 ..8 252.8 0.0 1.000 o. o. :u 1 .00 o.. 1. 0 0

O "•• 0 71 6[+0 1 :I. ..OOOOE+OO 2 .27~2E.-OA 0.0000[+00 1 . 0 0 0 0 E.+ 0 0
O.OOOOE+OO 2 ..07Z-:,[ - ·0 1 1 ..OOOOE+OO O..OOOOE+OO 1.. OOOOE-_+ 0 0 6. Si :':,O"tL··-O J

:I. 3.92 6 0E+Ol 1 . OOOOE+OO 2 ..2::,OOE- '04 O. OOOOE+OO l. OOOOE:.+OO
O. OOOOE+OO 2 . 0 7 7 :::iE -01 1. 000 0E +0 0 o. oooor.voo 1. ..OOOOE'+OO 6.63Ai'I::. --0J.

2 3.9260E+Ol 1 . OOOOE.+OO 2. 2:'.00E-··04 O. OOOOf-.+OO 1. OOOOE:.+OO
O. OOOOE +OO 2 ..07"J~,I::. - Ol 1 ..0 0 0 0 E+OO O.OOOOE+OO 1. 0 0 0 01::.+0 0 6.63A7L --Ol

O 1 ..2~82E+00 O. OOOOE,+OO 3. 826bF::'-06 O. OOOOE+ OO 0 .0000f::.+ 00
O.OOOOE+O O O.OOOO E. +OO O.OOOOC+OO 0. 0 000[+00 O.OOOOE +OO 6 .c'<:5Ai'L-··Ol

2 2 1 ..4J.1 2 5 8 .5 2 58.5 0.0 1.000 7 :1. 7 . 0.21 1 . 0 0 O. 1 ..0 0
O..663~.~ 0 ..01 7 0 . 8 8 ..8 0 ..0 0 .000 1.2.. 0 ..00 0 . 0 0 o. 0 . - ')

GO 10 NLXT PROBLE.M ?

BA TC H U~)Et< LOGGElI OrF AT 1 9 . 39 . ~}2 2 7 ,JUI...Y 1979

TIME. UGElI I S 3:~ SECS 01.11 OF
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EISCAT publications

F~ du Castel, o. Holt, B. Hultqvist, H. Kohl and H. Tiuri:

A European Incoherent Scatter Facility in the Auroral Zone (EISCAT) .

1\ Feasibility Study ( " Thc Green Report") June 1971.. (Out of print) .

o. Bratteng and A. Haug :

Mo d el I onosphere a t High Lati t ude , EI S CAT Feaslbility S tudy, Report

No . 9.

The Auroral Observa tory , Tromsö J uly 1971 . (Out of print) .

A European Incoherent S c a t ter Facility in t he Auroral Zone, UHF

Syste rn and Organi z ation ("The Yellow Re p o r-t; " } , JWle 1974 .

EI SCAT Annual Repo r t 1976. (Out of print}.

P.s. Kildal and T. Ha gf a r s:

Balance between inve stment in r eflector and feed in the VHF. c y l i ndrl­

cal antcnna.

EISCAT Technical Nate s No. 7 7/ 1 , 1977.

T. Hagfars:

Least mean square fitting o f d ata t o p h ys i ca1 modei s.

EISCAT Technical Notes No . 78/ 2,' 1978 .

T~ Hagfors :

The e f f e c t of " i c e o n an an ten na r efle ctor.

EISCAT Technica1 Na t e s No . 7 8/ 3, 1 978.

T~ Hagfors :

The b andwidth o f a l ine a r phased array wi th stepped delay corrections .

EISCAT Technica1 Note s No ~ 78/4, 19 78.

"Da t a Group me eting in Ki runa , Sweden, 18-20 J an. 1978

EISCAT Meetings No. 78/1, 1978

EISCAT Annual Re p ort 1 977
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H-J. Alke r:

Measurement p rin ciple s in the EISCAT system

EISCAT Tecru lical Nate s No. 78/5 . 1978

EISCAT Data Group meeting in Troms ö , Norway 30-31 May, 1976

EISCAT Meetings No. 78/2 , 1 9 7 8.

P_s. Kildal:

Di s c re t e phase steering by pe rmut.Lnq pr-ecut. phase c a o f es ,

EIS CAT Technical Nates No . 7 8 / 6 , 197 8

ElSCAT UHF antenna acceptance test .

EI S CAT Technica l Na t e s No. 78/7 , 1978.

P-S . Kildal:

Fee der elements for the EISCAT VlIF parab o l i c cylinder a n t.e nn a ,

EI S CAT 'r'ecbn i c a I Nates No. 78/8, 1978 .

H-J. Alke r :

Progra m CORRSIM: System for pro g r a m d evelopment and s oftwar e

simula t i on of EISCAT dig i t al correlu l or, User's Manual.

EISCAT Technical Na t e s No . 79/9 , 197 9 .

H-J. Alk er :

Instruction manua l for EISCAT di g ita l cor re t ator ,

EISCAT Technica 1 Notes No. 79/10 , 1 9 7 9

H-J. A1ker:

A programmab 1c corre1ator modu Le fo r t h e EISCAT radar s ys t.e m,

EI $ CAT Technica1 Notes No. 79/)1, 1 9 7 9 .

T. Ho a n d H-J . Alker:

Scientific programrnd ng of thc EISCAT dig i to 1 cor re lator .

EISCAT Te chn i c a l Nate s No. 79/12, 1979.
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S. WesterIund (editor):

Proceedings EISCAT Annua l Review Me eting 1969. Part I and II,

Abis k o, Sweden, 12-16 Marc h 197 9 .

EISCAT Meet i n9s No. 79/3, 1979.

J. Murdin:

EISCAT UHF Geometry.

EISCAT Technical Nates No. 79/13 , 1 97 9.

T. Hag f o r s :

Transmitter Polarization Contra l i n the EISCAT UHF S ys t e m.

EISCAT Technical Nates No. 7 9/ 1 4, 1 979.

B. Törustad :

A description of the assembl y l ang uage f o r the EISCAT di gital

correl a tor.

EISCAT Te c hni c a l Nates No . 79/15 , 1 97 9 .

J. Mu r d i n :

Erro r s in i ncoherent scatter r adar measurements.

EIS CAT Te chni c al Nates No . 79/16 , 1979.

EI SCAT Digi ta l Corre lator . TEST MANUAL .

EISCAT Te chni c al Nates No. 79/1 7 , 19 79.






