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EISCAT UHF an'Llmncl calibrCltiun Page l

Il. 1:.11,", CISCAT rad,H s'J'.r..\.em;j L is necessal'!.J 1.0 11liJl-:.e t.he
bcaOIY inters0ct at an arbitraru pain I:. in 5pace, and there are
pJ'o!:ll'alfls to cd]cIJ1,1'Lf~ the !:I('-!OlTictT''J to dej this. Hnwao ..... nr' t.h(:'re
are ..... <;lrious SOI,Jrcr',.• of crror in 'the antenn <J poir.t.ing so thaI.
LlH.:' al ,!:.!:'l Il l.:! f.IDes IIDt IJoint ,}:,:af~tl\:1 in the diT'eetion f:'()lIjlllilnd~d

whjch ct:m be reiJd '['rom "Lhe ar,tc'nna conl.I'ol uni!. (ACU). Th2sl~

~rrOl'5 wc cclll Jzjmuth ur el~ ..... al:.ion Drfs~t5' dependins on a::is.
llle 51:Jrl of the offsat 1s rjt;.·rirll-,J sa that. we add thi~ ot'fset
f 1.<J1ll'\.! Lo thli! rc'al dil'(-:,,·'l.lnn WE.' wistl dnrJ l.Jse the.> /'C'-::;I.Jlt of th.:t.
~ldd.i.Linll wh'~11 :.:.Il·"tn.3 LII\.~ COnllu.3nd Lo tIll:! anLl.'nna L'ont.l'ol Uflit,.

1hf:o' rdll(lw~n'.. J'Ol'llluljJ~ I{la~ lH~ lJ~.,}d ilS d definit.ior, of th,~'

urf:~,.'t'a [I(a,I!)

:::: d

?tell
( 1 • 1 )

e - e + D (a,e),
ACU ~

l be 11",11 f·ower bli.'i:llIlwidth of 1.1"l(~ IJHF ant.enn3s is about 0.6
deYre05, dnd 50 a knuwledge of the offsets to an accurDC~ oP a
few hunrjT'eU'ls of iJ rj(?tlT'ef.:! wOI.Jld be sufficient.

lhe off~:ic~t~;. we re rjC:!terlTrin~~d b~1 fTll?aSurin9 th& positions of
T'ddla ~1.ars il'l the sk~ ~nd cDlTiParina the msasul'ed results with
CDIIIl"-Utt"rj ortes. However, the r'adio Sl.i:lT'S follow f'i::l?d orbit,5 in
the Ioeal sku and it is iffiPossi~lu 1:.0 get offset measul'ement.s
at an dl'bitrar~ PUiflt. 'r~laL ia W~IY Lhe final offset fidures are
obl.~Jlnpd frulll a 1"od~J basad Dn a consideration of the possible
arrur ~uur~~s dnd fitted tu Lhe meds~Jred data to describ" tha
II!t'~<il::;Ul'\':.'IIj(~l·ltf~ eJ':, wi..'ll a'5 F'o5~it~lli}.

Ta get "Lhe ~cst possible fit, the measured data shou]rl b.!
<:'vL'I'll~1 rJj ..itl'.d.lI.JLt~d in Lh",-, locdl Sk~l' and so the nl(',J5U\'I~ltH'nt:;

':.huu] d bi~ m:;lde rUT' 1,1<.1I)~.) ~~dlJrcc~ and f 01' ut lc'a·~t on(--' Cf)iJl)"l,:,tp
::'4'··tlt:ll.Jl' ,-i' r"i ud. Thc"' 1!li:."'3~:>lIT'~:OITlan'l".f;i a rl~ l(,d1jG' h~j an RT fl l'()'\ 1',,1111
ANTI~AI., Wt1ict'l tla~:> t.hl"' 1.'GfJI'dinat.::."". oj> S:l~: 5tal'S I"'T'ef,rO.'jri-illll't<'"'"i
"Ind Uh' IJ',;,\"i!l' ma' ClhJOSC' thli.' ~;;Lal''''' bu name. This pro'Jr<11t1 dOI~~';

Lhl' rh).· I ,. HI\.~1"I1 II~l'.lO;j.lt~ d l I ur.-l.i.l stw"I"~}d and it, ~.lQi:>S thr'GIJ'J1l
:,h,' ~;".W ,_'III:" of .tiJr~.1 ~,'1L'Ctl,~d Si.l t.t·ldt it. rrld\J be ldft t.,) d,'. '~""",

r,IQ>-I~~I.Jl';·Jl,t:'r,(.:., OV"f'II.l.'j:rt. l'l\J it.';>\:lf,
rt1 ~ r:ltLill~,1 (lf tlll~ "liJd['l!~ i !r. ludde h~ d backr'ol.lnl! r"'fl :1',;,11

ANTCAI_-CON'rRD1_, whictl drlal~~es th~ JaLa collect8d b~ ~NTCAI ~IIM

IltdkU!:i d.L f'ferl?nt !!.l T'al"lli c: ,;l l ITli:JP::' of that dat,J orl th~ l i.nCo' pr'i ntl-r
Of' oJL thL' terminal. (lNTr.:tIL·-COt~n~OL also contrDls t.hl? nWulln'J nI'
thl::.' daLd CIJllt·('til'I!..1 f->rnfJr:JlII. ThC!'::>[~ Pl'IJ~,1I'dIllS dT'fc' dt?scrihpl1 i.n
ITltIT''''' d,·'LIJil :ln UH' fnlJnwinf.l ChrH','t~T'S. In i.'PPl?ndi:< B t,hpr,,-' arp
SIJlllt'" flllw cll,Jrt':i d~!:,cd.bjr,!j Lhl" ddt<.l f]ow in 1.11,::, c,'11ihrdt.l111)
!:i~I~,LI"'Il...lll'J thL' furlr.:t.:imdn~l oF tIll? ANTC.,;L-PT'O!jT'dlTJ.



EISCAT UHF antenns calibratioll

2. Discussion of the error sources

Pa::le ::!

Ttlere are man'd passiblI::' SOIJrces of eT'rlJr irl t.he structlJre
of the antenns. The most importsnt of them are:

simple offsets in the ansle sneoders
inclination of the bssement
tilted elevation axis
non-perpendicularit~of the beam wit.h elevation axis

- error5 in t.he Joints betweon the Dnsle encoders ~nd

an t.l,~nl·la a:<€:,!;.
defoT'lllation IJ·f thl::' cmtenna as a funclion of elevation
refraction in the atlTiosphere

- unevenness ar the azimuth rail

Thesu effeets ma~

of a set of functions
errors :

be represented b~ a linear combinatian
e~ch chSl'acteristic af one of these

D =
a

--- a
\ k
/ i

i

D
--- e
\ k
I i

i

( 2 • 1 )

The different cases are studied separatel~:

2.1. Inclination of the bssement

If the bssement makes an ansle A with the harizontal
plane so that the azlmuth of the a:<i5 perpendiculal' to tlle
basement is B, it is eas~ to see that to a first approximation
this results in o~~sets buth in elevation and in azimuth
represented b~

[I (a,e)

"
- A c:o!:>(a-E!) :::: Ifl c:o~~(a) +

1
n, $in(~I)

2

WhE!l'~

D Ca,e) -- tan(e) C111 (,'os(a)
d 2

m s.1l"1(a»
1

nI ;:: A cos('B)
1

ITI = A !:>inCB)
2

2.2. Inclination o~ the elevation axis

If the elevation
the additional error is

a:-:is is not
found to be,.'

f~arallc::>l ta t.he basement,



I I l, il I ( 10,' ) ( 2 • 3 )

where rl .1.'- Lhe Jh'" 'l Q

basenll:!nt. Il is c01.Jnted
axis (the ~nd far from
Oltd.

ttlU elGvdtion .i~ makes
p05jtiv~, when the clockwise
the ladder) is hiSher than

witl1 t.he
ond o-f th(~

the othe,'

PLI,:. 111:1 sil l:. l',,·sul L for 0;,:aIIlP!8 fra"l a Inisal'isnITlent of tho
sruall IIllll'or. TIll: (·:d fec:t. irl the di,'ection of' eleva1.ion is d
CClI"J~~Larlt. ufr':;\'L 1'1 .l,", .\_:coull-Lad in that.. So, the t.I:'I'ITlS

re~ull.ing t','Dm ll'llr ,~"0

rl • 1'\:.')"': 1("0 (~)

d

II <':f,r~') = O ,
~

where p i the:, 1"IB1 ~ thc!'
the 'lev ur er llltl
COIJn"l.l:;!rc 0\ "'W1S~ rl'Ll!r1 t.1\("

beam makes wit.h the perpendiculal' of
d PQ~1tlve, when the beam deviates
f-C '~nd j CtJ l <-I ,. ) •

2.4. El' 1'<- 1.11 hr" II,ecllC'llltftJl joil"ll:.s conl"lec"Lirl!:l the
gid e (:'111;0 :Ier's ti) "l:.h\'" <Jnt.c.'fllld

Ttlere' ard ~evel'al JOil1tb b~tween dif'ferent axes Joinins
thc.' iifltC:HJlICl dnd t.he.' i~rl~:ne erl,~oders. All the Joints resetllbll'~ the
cclrrJar l- rl Ol .· ..au"le 1ft cl elJr connectin~ t.tle cal'dan
~!li:lf't tCI t"ll' ~1~F1" bm: J,I'I t.t'le frulyt dnrj 'to "Lhe pliJnet Seat' 1n
the rt.:'i.ll'. fl~ (:<HrJan JUi'lt ma,=, bf~ de~cribed ilS two forl~ed

5haf"t~~ t.hdL dr jOll'll?d Lo!:iether thl'ougt! an :{-shaperJ P<:JT't, orre
bdr of wlllt'll 1S :d,t.dC;:tli-~d LJil.h bCi:lrin!Js to thr~ t'or!-:. Cyr one a~ds

cHlrJ Lht:\ OL1H!r hJl' tu Lllv fUI'k of Lllp othey' iJ:~i~;;. In OUY' case
thef'L' if:j ,Jn '1 ... t.i\ w, .J'kf' il'lstearJ or that ~·:-'.jhJPed part" /::lut.
Ul,-lt. wil~h"r .J low IJltJ'/('IIIL'l'It~ ir: (:·::.-~('tl~J the 5allll~ di.\"el~t.ions as
,I l·.i."l"j (I'(j",~ I.,lOIJ .. d. W,, .... tljd~1 t.hE' case, wtl~n t.he ..joir,t. if.> rIat.
I·(~l'rl:".'c:t, ~,,j~.J LlldL UH.· L",.Il) tJ::Of~ Illal(,(' <Jlt ':1n91C! C wittl (~dch ottll.!r,
iHlt! in ,jdrll t.,Lon [,0 thd-t. tth~ fOl'I~:" iJrc~ ntJ\:' j'-crf-endiculnr to Ulf!
cl:-:,"-,~, w~ll~ro Lh.-..: l.\ll·(lr~. a.'(.= ,jli'llC.d;'l~d b~ D dltd E. In thi .... ca~e the
OlJt.HJ1. ~ f Hl '"' ,c '_ tun, "OIIl'Jd even!~y l.lvell if t.hl:.' lr,put a:·:is
i~. ruL. L 'd (HI~ \:.;llt ~l"'e( d. If Wd dl,.;'llUt.l! i.hf.> iH,9Jt-~ tl'aVf>I'~'t~rl

L\\J tlh~ .LII: lit i.: .i~:, ~)':l ~·III· c.rl,j UI,:' <3I"1"f1e tF<~Vf)r!~C,'d b',j t.h",,' Clut.pul.
<;IN.!'. L'J lU (JII b~ ;-'I'l.Iv,,'11 l.h,J"L tl"'l C'd'JE' ni' SITI,-.11 ':.'T'1'III"'>

Ull I'V ollllWl ,_, .L,Ifr h, -Lw. 1'11 l.hr~·aE !ll~,dL·~.:

'.

Th~ •.HI':J.L <;.. ."r"" -:<:11 I,l.d el Lt re!:if-ec\:. to the p1.:tnr> de-FinC'd h \;J

Lh,"-' 'l.WlJ rllJlI l ",1'.:.1110'] <J;;e~:••

TL w,J, I"'julld that. till:' eI"lCnCli'lI'<;;; Wl~re raLher cdl'elessl",
in':;t",lJ. -d l.J t.h -' ~"L·YPT·i.:ll trI:;111ITtett.H- IT,J,<.>match iii the eleva1.ion
c1'Icr.,lder dll'\ l:in erJ'(Jneou~ JOilit in the azillluth enccirJer. The
JOlnL enl IIL'Ct.llr·1 th il.:': J Il,ut.h encuder to th{.~ rest f..If the s':$~t~1l1

W<'l~ ftH.lllrj Lo hd l' <111 L . e r'or,:; \Jr UH:! ordeT' of 2 de9rt-?es
i,11 1.hl.;' ~"Jl·oJn,,'LGr' C, .(I Ll\' I: • Tht:.' 9l!l')eral cfJlyl.T'il'IIJt.ion t.o tl~e

of-f!act.s IIld~J \:.hlJ::' bl~ rt.;'l"I't,,''...C'il Led <IS



F'a:.:le 4

[t (i~,e) :~ Q I~t)!j(a)-.Q Sit,(cl)'.O ct)s(2a)i-u sirl(2a)
a 123 4

= r cos(e)'tr sil,(e)'tr co's(2e)'tr sil,(2e)
123 4

Irl prac'tice it was found -te be ilhPossible ta 1it all 't/le
tertTI!i 'fclr elev~tiot" TIlers is elev~tiorl d~l't& orll~ frcIll ~ll'l

j,rl'terval 1:,1 5 ••• BO deSrl~es, lll,d these 'furlc~ion!i are toa rloar 1:0
each other in 't~le Sen!if~ of lit'IC~ar r.lependsnre in 1'.1"Iis an~=ile

ranS!fl.

2.5. Deformation of thl~ ant.l~nna as a furlct.ion 9f elevation·,

As the InOtllet'l't of 'tl'le Sfilv:ltatiol"t
ar,tel-lrll3 is PfOPoT'tiol-la:L 'to cos(e), t~le

b !:l

fareD!; deflecti11d tIll!
ef'Fec't can be f"esl~ribl!d

D (a,e) - 5 ClJS(C)

Ii'

D(a,,~)=O.

As 'LI'lS de'fortTlations O'f t/le i!!I"I'tet1nil tTlish't be "I01'S C(JlllPlicatsii
lhilt"l a lnOT'e de'Flect.iofl I)f a ,':idid paraboloid, 'tho flJl1owin9
e:,:pressiol-I tTlig1"lt also be lJsed

fl (a,(~)=O.

•
( 2 • B )

Irl il silnp1e tTI(Jd(!1 Sood et"llJ~Jsh. Wll(!l' e>5
,'o'frac'tion toaw be accout"I'led b~ il 'fCIT'rrll,Jla deT'ived
law blJ SIJPPDsi,r,S "Lt'ji:,t 'Lt,e T'e-Fri~ctive inda:: is
to 1

des,
f' rO!'!1

ni'.'tJ (' 1~:I

the
l..i':'l"I:." ' <i

ttClUd l

It (a,e) ,- u:~co'L«(I)

e

Wll(~re l,·ju is Lila re'fractive :il-Ids): of air.
I-ler(i wo ITlust S~JPpose th:I't tl,e ai~l~ospl'I{!T'/i ilr1d ionnsptl(3",!

cOII';i,st of llori::.ontal la~li'!r!:> ~,.o thai. Ulf? T'efr';:lctil:1I1 an~Jll'~ Dn',
del'LH-.r'I~:i on t1HJ T'F:.'fY'i]ct:lve it"lclic(~~i a/:)(Jve ']I"rlj belnw, ;"t"l(1 dni,'s nllt
dE~}-'""nd on what i!:> in betweerl' ThI.J~:;' t.h:i,$ f()l't!lIJla is ;iPF.. 1J.ci)(~,lp

or'll!J 'f(,)r S'Li:II' tllea!iUrelllet""l"lj,i, S:it""ICll irl l:tle iorlospl'10T'e tllm bG3111

cIJIJ:I,-t 'fll:lll:lW ri~t~leT' stT'ilt-ISa pa-LI'll~ dlJe 'to pleci,T'/Jrl rl811Stt',1
variations. 'fhi!:> ma'.:> need S01Tl/i' 'fu rt,I'II':' " stl.Jd':I ~lrld a lTlor.:tpl ha~,t~d

on <:J f I c~lect.ron ciensi't"" Pl'o"f:i,lfl nti~JI'l't be dPPliprj.

'r~le i~zil'lutl'l rail (II i S!l't. be 5011lewtlat
erT'ors il-I e:leva'tion. T~le I'ail (:or)sists o'f
fullclW:il"IS Ill(ld(!1 tT,istl'l; be 'tf'iad

warped Cilll!5irlS S()I]le
8 parts i~ndtllIJ~itlle
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') \ H. \

e

II ( \ - O
a

., ) (2.10)

Of CO'Jr e.
but t 1 e- ,~

zero.

2.8. HIol t.er

n (~\"l' h

I,

rn'Q] c'::
tt'll-:! _.0 l

t,l"ierl herp.,
3J.J l. to tJt'

l

'" t ro
rjo il

l ~ ,f
l

lId "

.OJl] jf ,'eJ 1\ 1- bt:tw '(~I u,t:.'- ~Urf.:'1TlI-:?nts

SOITII' h'fster<!SlS ITI~'.I

-,dITlPliI19. Th.l·s is
led UIJt whel', ijlakinS

1\f.:U
'h j­

l-If,t

ACIJ
1 !,..



EISCAT UHF an'tenna calibration

As a YUffimal'W, Lhe followinH models are 5uQSe' ted to lIe
u5ed to descT'ibe the antenns offsets. These "tadels are also
used as default in the antenna offset analwsis program.

A a a
[I (a,e) - I· f le Icos(e) + 1-, "L";JnCe} +

d l 2 3

a a
k tall(I-?)cos(a) + 1-, tan CQo ) 5 i l~l Ca ) i

4 :5

a a a a
~ cos(a)"~k slnCa)+k cos(2a)+k y~rl(2a)

678 9

Q e e
[I Ca n~) - le 1< cCls(a) f le Sil,(i:l} +

e l " 3~

(.;! C'

k COS(L~) + k SInCe) ~

4 5

e
l, t:ut,({-?}

6



EISCAT UHF antenna calibration

3. The anal'.:S'.i>is of measured data

3.1. M~thod of fitti~! a model ~a offset data

F'cl3e 7

If we have a 5Ct
corre5Pundin~ azimutl'l and

of measured offset
elevation va lues

values and the

[J

l

(a ,e ) ,
i l

i:~l, ••• ,m (3.l.l

\ k r (,3Pe)

I i i

i

hd~~ Lo De fiti.l:?d LCJ theul irl <;;OIlH~ wa'.J. Hf~ri? the f funct.iorts are
SOlJlP- f'.JrIctlun5 thdt de'.:>cribe dirff~rent elelliEmtar~ err'OfS of the
untellnd corra!:ifrondill'-J fol' e;-:31T1F' l t:! to differer,t R'1t>cl1anic<'Il
tlli$al~SnffierILe in the sLrucLur~. Tt,e fit is Ihade bw r~QUirlng

thcll. LlH.> llIean '.5WJiJfe de'li;;Jtion betweert t.he mode l and t.he
med5UI'~d daLJ aLt;~iI15 el Ihir,i'uum:

nI n

v " \
/

( \
/

k. -r
i i

(a ,e ) - D )
j J "i

2
(3.3)

The lllinimuffi ~s found h~ rQQujrin~ that the partial derivatives
with resF'ect to thl::' 'JnlulOWn coe·fficients Id are ;~eT'O:

(d/dit)
h

v (k

1
,I-- , ••• ,k )

2 n
= O h::;-l, ••• ,n

II<

\
/

\
/

f (a ,e )f (a ,e » k
Il j i J J i

\
/

f (a ,e ) n
k. ,j .J .;

i=1 J.::; J. j=t (,:5. 5 )



EISCAT UHF dnt,(~rllld Cdl:l.br,-,Liul'i

'"

F' d '·l,~ 'J

A
hi

= \
I

,j;::; l

II,

r (d ,

h ,j
" l

j
f (.; H:' )

.L .J j

b - \ f (a ,H , n
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N(~;:L we iJl-t:' ~1r.Li.n!i.l t.o sLud~" thh' eft'ect. or errOT'S 01' t.ill'
1IIe<.l!~IJrL!r.t Ilfr~H~t<,:, ,Jr, UH.,' cQc:~fj>ic,Le .. l,s kl. W~ ':;UPF'QSf:' t.n"l'!. t.h,~

1!lod(-!1 W{: dl'f~ rlLI~.ljl.q :l::' \?:·:dcL]~.J aCCI.JT'at.,~ <Jn1j I.hIJ~; I_'dt";:.bltl ur
d\i;'~.• l:: r :Lbil"l:J Ull} ofr'!:;l'o.'ts CCJlItl;'] I' t(~l'.I' /:lut l.hat th.~ Illea",I.I 1'1.~,1 '1<11111"-
n,J cunLdil-, ',r)IIIC' !Jd'_l',,~-;ldll l'll)i~"i'" Jr W,J fj,·~nut,.' t h.:' vdll.II'·-,

cOIlH'uted ff'Ulll till.) liIuoJol 1,.1,1, Ul ,", ':iI.JI"~~:'l'~, .. r.:l'ipl• .l and ·~.ilC:' 1 ~:d"

vall.J~~~" w,LLh ,I ~;,II"'I:'T'~H~r'J.f"t 0' W0~ CiJn al~PT'o:-:'il'I;;lti~ thp lll.,i~.,' Idl

l .Ich t"D.tJ I L 1111::ac>'Jl"l~d b'"
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Wht~l-\"" w(c~ II"'vC' dl-'l-'rU: ilhd·t.t'i.! th,! \;;>;;d'-t. vallit, ror Lh,~ ufl c' l'

tIlL' Illuo"!pl rll.tl~,jt fillS cellj'"t? al'l ('ffUl' .tri thl'" C'l'l'llf t !-1"1<l1

eCil_J.lV",Jprrt Lu d:i~.>C<:lT'd Id :,ill le'rlfl !lnl-='T(N/(t~ 1)' Lil,t II' I. l
al-"I·~dr";' in th('~:;t' I(ind~. cd' L'"ljlliJti~', oF \1~'F-1uT' t'-n~", !~irll' "
eNdc!:. Ccllf'IJld-t.ioll would l1f'l"~ l'r'f'->l?nt. C011'.:i Ir.lPT'",h I., I"jI,ff'II~I.IL 1'­

wc d 1'1-' CI.'III.~'lll. Wltll !:.il:L" t'~>L.rh"lf.,~.

l;ocal.J~:>I:! l:. t Il? ()ff.;:~c:~t. "'> lJt.l·I·,.~il-IE'd b,:, C'i'l1rl,l'j u 1". i rr!'J l.h(~ 1111" r'
eUlflbilh;LIDI'1 nr' thl.. t:\Ii!ff.Lci"I"IL" ki (fnT'1111tla (3.1». Wl.~ ,J,) " I
e.:llculal~\? the VioJridJtCC> of' d sjn'lll".' l:'neff'it_',Lr~nt~ LIUI. ",.U., I ,,;.'

liPen Lh(,~ V<:lridIIC(~ dr arl ,lrbl·l.r'dl'~J lir'li"aT' (',Jtuhillol1.:101" ur UI,­
':':O\",rflcield,'i. !';-i.rlC"'" tih! \,,'T'I'UT'S .Ln 'lhf:~ r.:lJPf~'ii~i,\rtts d;~" 1",1,
!;,t.cltl~-L:iCd.L]'~ indpl"L'll(k'llt of I.'df'h ol.her, l.h.i':' :I';' ~!~";I!I-tl•.idl •..• -,,1

Wt:.,' SlllJllld C;,l~l~ct t.h'0 l'i?5lJlt Lu ddF'C'nd or, l.hc~ 1~()L'ffiClc::,rlt.<:~ II,

thd-L lint.'ar c:olllbJlla-Ljnrt iii Il 5~.!.fllllPt.ric U1J.:Jdratic 1'01'111, Il"

(3.0), LIll-! l.ill,~dr carilb:inaLioll \~,ln bo l'UI-rf:'SQn'tQr! a',
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If we now SUPI'''()!:j(~ thaL t.he::, 11IDUI",l we al'e tl'Ying to fl t j s
e:-:ac::t Clr,d COJlII"l(~'t,(::!, thl~T'e should be no SY'5t.p.ntati.c (~l'ro,' ir.
br_,t,w('!(-o'l. Lhe di f fL:.' r 1:!lyt 111I)i:l"jured offs12ts, and t.hl:> el'I'OT-S of till,.
di r f~rt.'rl t. n,j: 'i Ifla'j b(~' Slll'l"()::;~d to be l inp;~ T'] ':/ ir,dl?F'\:i!nd,·'n \, .l f
each o t~H~·r. l!11JS, ~~('" Ifli'J!:l dl":"-) I~':':lmatt" the ..... <:1 r j ance f.) r I.h.
c~lclJlated lirlaar combillHt.ian of tt,e coeffici~nts bs tl,~ ~IJI'I ,~'f

tl'H;;' SIlIJar'CS of the inl'h~1 ullIJQnt 1,("'l'.r, c'r'Y'ors
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As a SIJmmary we see that ttle l~B·till.a·ted ~rl'nl' of i3 lil"lear
COI'lbil-li~tiorl of ttle clJefficier,ts l!: 9:ivCI' b,~ a u' erl"atic: 'form,
th~~ mat.ri:,: of which is E. Al. f<'1,l:,!I?nVect.or c=; 1'r.Jn',lon of E ma'.;
give m'Jch Information abol.Jt, 111f~ gODdnt~s\'; tJI !'.he ~(.,.l, of
functions that was fitt.ed. fr E ha'~ a l""iilT't ; 1'1I1;:-d'1 'I JanH~

f?l!.:!envalue, it n.o~;;t, propablY Ill(,"ans t,hat t,he fllf).;I,.I.OI,::, dT'I:! not
very weIl linearlY independent of li:!i"lch other w:! t.h r'F~spect, to
t,he data distribution obt,ained. The dc~pendence is the!'1 'fllllrtd
betweel", ·tt·IOSl! functi.ons, WlllJSe ClJlhPI)I,en·t~5 ~3f'e paT,·tiC'Jlar·l~j

lar!:1€·l i,n the rJirect.ion cnrresponding to t.h~? l;~r'~h·' c·l..!:ir~'n\-Id]'I(~·,

rhe ei ~.:!l?nvect.or ~?:·:pansi on ,!" 1.15;' "fl Il i n ,"l IIl1p,",l :i. n~J l~ l 1'111
estilTt<'3tes of Linear conlbin-<:"J.tinll!.~ nr thp (opff'.ic)('nts k i,. Th~?

er'ro" estimate may be COI~puted fr(JI~

ro., _T .... T ...T" .-
6(\ c K ) .) = c Ec = c \ " ,. e c

i :< :< / i 1 i

:< :L~: 1

ro
2 - 2

..• \ 'J (e • c ) •
/ i i

i=1

CLl5)

where ·tt·le er'l are tlle nc)rnlalized (COluffil,)eigenvectllrs af E i:lrl(J
I,Jrl**2 are tt'le l~orrespondirl~ eigerlvalues. 'flle spect"il'!
represel-ltatilJn f(Jr the err(Jr l~i~·trix l:alculated bY (3.12) j':.
slJPplierJ b~~ the ANTCAL-CONTFWL prQ~.:!l'alTl.



F'a~c,: 1.l

A ~uffilhand l'rtlCessor back round pragralh ANTCAL-CONTROL 'J~S

written ,o cUliI:.rol U,l' who1e c:alibratian tas!':,. B!:J givin!:.l
difrc~l'L'I.t. COI(dlldnd.;, d. is possib1E.' t.o defirt(~ the data c:ollect.irls
input t'~rallletel'5' start the diJta calleeting and stop it, and
ull:Jldl.or tlHo: wnll<.lr,.J (Jr th\~ collt~ctin!:.l F·t'OST'alll. 'In ''3.jdition l.o
Lhdt lt lS t·~,~mJ~lb trI Ihcll~e chdrt& of tlle measurad dai.D ~nd

analu2u lt bY rltLin~ ffiodels to it. Charts about these annl~~ii~

l'E.'sull~ <:I.'l:: .'11',0 uViJiL:~blc.

The' c.'lllllm<.Hlrj~ to thl;;> program lTIa'J be abbreviBt.~d PI"OV i. d i':.' tj

t.hev l'('! 111 d 'j fl Ull<Htlbi:jl..lou~. The possiblc' PBT'clITlet.ers For th\?
l'; O!1llltiJ I Id 111,)~::l bl? 9 i ven at thE' sallt(,? line dS the command, l;IlJt 1.·f
not 9iv(,l"" t h 1::.' ) rlJsr:~ln <:J~.ks fllr t.hem. If no answer ('011''';.'5

defaull. v IllJl"'::O dl"\;;.' uSU'Jll~ assrJITlC'd. The cOlTIPIE'tp. set of'
("'0111111<:1111.1:;, ", Q:;I···l <J'l rlt:'d b,· .. low.

4.1.1. COlllllldi'lds fc'H' conLT'ollin:;i t.~w dat.a collc-:.'ctird

Ih~rlnL" dl.-l.('"ll rll'ljt thi.s cQlltlhand creates t.he filE:.' ear.tainin~

tilL' IH_'<':(~SSdl':; infuT-lllation for the datCl col1C'ctinsl
~r~SralTl. It a51~5 for ttl8 stars u5~d, data store files,
r~Lc. Tlu' lllj('!T.tions <.II'C'

F'l.,'r odicdllv ;JII~Wl?('

1'0f1Udic01 llle<.lSU1'UI~ant.

if sta r' t

[Iii LI.dl uff~ji?L~~ fl"OIlI luC)d(~l anSWf.'l' rIo if ~IOIj want. t. l )

~iy, Lnitlul offsl·I.S m~nuall~ 'fur eaell S'LDI" and UQ~ if
'.:i.JU ~J,Il,l. tI,l' .-:J.ld lTI(Jd(.::~ t.o b\:~ .j~~~lj as l.t)LI.ial. (No Illflrlt.~l

aVdl 'J"ll.l\~ rUL>dlIS ,","rD tlfrs.."l.~;)"

of stars whicll the

111"~; t.I,',.'llll!\l'!.. :;, ~.r(~ I"atle.

D, J, i.( tWf"U', '.:>1~;:.l'S

hUIlid hlld h ..d:. Wi:O' ",-"l ,

(,h'f ,11.1 , l. l. l.'VU.

tt18 1"luffib~r of fuinLlt(~S l.h~ prD~I'am

lTI~asljl'elllel'jt.s l)f seulJurl.·i~l S~~l'~~'

I ' l.stal' nUlllb01' (l=CAS n ~~CYG A
n 6=·ORINEB -1=j950-rlIUI'd.)

•• initIal estimatps for ttlC' orfsets •

UWI~( I' :i ,"l"

4.':l/('o,,(1. )
r'C'l:.url'"l for

ful' dzilHllth.
tjc'fdult 4.2 dr!'!:l und

SW(~l,'1 diT ,,"'ellull ,'eturn for alternatins di,'ection.

Ch0C~ data and anterlna: answer ~es ta activate
Ll"l. l'v~r~thind tIas veallu hapf'cned os ~t should.

checl-'.>
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Output file: lists SDffie additionsl infol'ffiation abOlJt
l~he prO!;,IT'"InI. If nol. w.lshf~d, t"'ress T'ptuT'n. Thi'-. is '.lsll;]ll',j
Ull1~ usecl fur testins tha program.

StuT'e fi le : store file nSffie For calibration results.

Displa~-antcyl-iIIPut, :
Py'<:.'vioIJ~ r-rJlTllClal'ld.

displa~5 the input file defined b~ the

Stal't-dnL~al <in~u~ fJIe> copies the file specified Lo th~

file Ui:T)ANTCAL···INPIJT:nATA ant.l !,JiVI;:>S the:;o FiT CDlhlTland Fn
ANTC1"IL to f,"I',dl't the data cDl-!(~ctil·I~:j. (N(Jt(~: I':T·-cqn,lil.JI·"".\'·;
are Y-C!!~tr'icl.f'd for USI~'I'~;; ~,:T ,)rId DYSTEM.)

Ht,CH-'-.;mLcdl: ~jives tl'H~ Fn ccmllTland flT ACSTflF' to stor" U'k' d ,'11 ,.•
collr!ctirlS Pl'QElr:Jlll.

I1isP1a';:j-sLiJtljs :
Le/'lTiin;)1 ~o

llfJl"t..ellins iii

(_'Dl~'ies t'he file
that the IJSC!Y'
U'h} call pctin::J

(r<T)ANTCAL-STATlIS:t:U',TA +,0 t.I.G.'
ffia~ se0 what is curren~ls

l"'ragranl.

Stnre'-file~"tleddJn'j <st.OT'Q ril,,,,> : writ.e~ a hearjin~j to 'Ull; "'~'IA'T',..
fi l e.

SLOl's-fi1e-cOlTilhvn't <store riJe>
deJ'La st.ol'r", "filt,?

writes a short CQffilhent ta ~:'0

COffiffient-ahout-these-PSffi5 this CDlTilfiand is used to ~lv~

f~I'<:lis:i.I,!J COlTlmellt,z alJClut l,he e:·:cellerlce 01' thl'5 i"l'Q!'J,'tlh,
packd~c. Tt,,! cOlllffients So tu th~ fj]~

(R·r)ANTCAI.-COMMENT:DATA, whici1 rna~ sOllle1,illle~ ~'J~sll)l~ LA
read bu the autl'll'lru 01' tilis prO~I'fJlll.

InpuL :lIIP fL]I~- 'i.l<:/,_~l'- <stdrt.di',.l"!.C'> <1-'1'lrl.ddt.n>

-'hli'J:: II'Jrltl.l'~I' i'tL:'r> <Illa;·: 1;"st, COI'T'> <direct,\nn>
Th'j"" ('CJllIlll.:;nd is u~>erj '1,,) aPF'enr.i mOl'Q ddt.) to t,hl:" int"j'II-'l!
t"JffC~T"->' Tils irlPIJt. fiJ!-.> is ~~cannf'd thT'(:lIJ~-lh iJll'l t.jl'~ d.. t;l
fOl..lrld thål f'ulfi] 15 thi'" CY'it.l"'Y'ia ~.f'L·C:i.fi(,rl i'~. a:"'I"'~l'l"h'f'l L,)
thv int,L'Y'nal 1;1,;11".<"1 h'Jf-ff..'r. The dl'1'"PJl t v,~ltJ'~"> ~'t;ll' -t,;,'"'
l'r'i"tl'rliJ ,)1'1! d~;; fQIJul~5 :

lllt~IJ'L I'il\_'/ (r(f)l~NTCt,L:rr,~Trt

d.:../~l~ : no -,h.:f'JIJ1.t v.:lllJ(~

':~>Ldl'Lirl'l d",t,,,~,> : 0000 00 00 O().()O
<\:.'lld:i.II~.J (!aLl"'> : 1999 00 OC> 00.00
··lhi.!::llf1lJlIl nlJhlb\~r (,-f iti:,:'a'lions allowed_·'· : :3
::nlcll·::i,hIIJln ldst CCll'r('ct,iI:H"l aJlownd> : .1. de~j

<~iW,-~(_'F.. in!:l di l"'\~ct.irJn> : .~-

IJ(]tu: Th0 inte~nal data ~ljf~ul' i~ limitpd tn 1000
~~(lJ.1'I t-s.

Initial "i.ZE'
This cOlhmand 15 used to elaar the cIJ"lulat.ive ffiatric~5

used for calculation of the fittin~ coefficients. Tl,is
(.,:\Jl1ll(lcllld should alwcl':J'.;; bi'o.' u~:>Qd bwfol'e cOIIIPutin!;1 a nl"W sl:!'L
of.co~fficient5.
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Madcl-:lfIPut :
Thi'.:> I:OhlllliJlld .i ci I,ol'!".c'd ta chaose a set. of ·fIJrll:t.ion~

build th~~ luudcol r,ls~d. The USEl I' lTlal:d arr~W<~T' ·dl~f· to
"Ull:? di~f<:PJll JIIt)(jC,>1 of forululi:l (2.tU. O't.h"'l'l,jisl? he
ChOOS8 funl:'Lion~ frolh d call1?ctian of functian!; of 3
e b~, ,11'1 l IJLfl'J fl l'all'J~ of eacf"l' nftElr which all
cro~I~' I'T',JUUCi,c.:, beV•./Elen these ~et.s are oppcndcd t.o
lllodl~l, TIl0 yat uf fun~tinrls Dvailahle IS

F'a!:le 13

t.o
~rJt.

IYI::l'::'
~;rld

Ulf"'!

UH.:'

1 1 11 SIIH ~)*AZ) 1 1 -11 JIiNn::L)
2 C[1l", (Al) 12 CDS(b*AZ) -, [L 12 TAN (FL) **:~
;5 SIN (I-:'\Z) 13 BIN (~)*AZ) :1 EL**:? 13 TAN(ELl~":;'

4 C[)S(~*AZ) 14 CD!:-:(/*AL) 'I EL**3 14 SIN(EL)
o' fiJN(:?*AZ) l :-j SIN(7*AZ) 5 ELi~*4 15 SIN (2:*l:::1..)..
l> CUS(3*AZ) il> eos «~*AZ) l> El.**5 l" SIN(3;~[L)

7 fiIN(3*AZ) 17 SIN(B*AZ) 7 EL**t, 17 (:US(EL)
fl COS(4*Af) 11) ens (9*lU) 8 [L**7 18 CnS(2*EI.)
9 SUJ(4*i'Z) l 'I SIIH9*AZ-) 'I LL**8 19 COS(3*EL)

10 eor:.> (5*AL) 20 SW,[IIR/:? 10 co r (EL> 20 l/CQS(EL)

HI:T'\~~ tf"'!!.:: rIH"I(~t:i.ull SW.DIR/2=+O.::h if' the sweC'I" is ITlade in
p~~ll:iv0 dil'~ption, und SW.DIR/2~-O.5, if ttlO 5we~l~ is
Fllddi 111 r\ ~j b,ve dil'octiIJf"I' Sa, the cOE.'fficiQnt. of i.i.
CUI'I·L'o.. I,'t.il"I.j~. to t~ll? j(1,)~jn:LtIJI:ir~ of h~f.jtt-H'(:.'5j"5.

lt"J"La·"llIdP :
Pl'O(jU~~3 ~ It,i~ of ~h0 di~t.ributiafl of the
illl.~r'rldl !HJf-r-'(;.'r';;o, d~~ wf.'11 as a rOIJsh map of'
uff~,(,'L va.LI.I, o:> un tllo output. 'f'ile.

ctat.~ in the
"t h L.' IlIPi'l~II..JT'l~d

COlllrJU t~ :
rlL~ d Il.ad,.l lo t~IQ dat~ in tho interna l burfers. A mode1
IhU!:.!'. l.H:' tj," r HIl,,'d befu f'e COllrl"'I.lt.P- cnlllllland i s ~JiVt,",ll. This
enlUllldnd f' l'odul.'e-:;, d Il l 'H.,t.ll~ T'anl T'Cp reserrt. i n5:l th(~ r-loodrross 0'1'
t.hE! r i t 1.11:":1"' I.i Il..) I' w.i. Lh L.hfo' fi t pa r':U1II'o'tL' r~; ,:l t. t h..:> OI.lt.rJut,
r'i 11.

HiJdul Illa:

F'r;'j,kll'LS ::J filar-, or t. h::.' QffsG.'t:~ call:I.llatQct in t.ha wholr> sk~:J

at thc CJIJ'!.f'IJl:. f:i.1.c.~ ~O~j(.'i,rlr-r with a ITI~.~· di!;r,la',irl[J the
dj r-I\,~I'[~IICI.'l.1 LII''\.WI.'I:".'l'I Uh? mi-?;J5L11'[.'d off!:.cts ;;)rt(j the littl:,'d

C I T'l... I' Io,,-H"

F'1'tJ'II"JL"t~~_, d IIIi'P ,:11' Lhc: nstinldl:.f~d t~rI"Qi'~, of'
luudL'l ,'ull~'l.ll,JLlc.'d "r rU1l1 (3.14) and UlJtl'Ut.S till'
C:::~·.)"I'~J.IIII of LIll' i.'I'I',... I" Illa Ll'i:': (3.12).

t hl.:' I'i+,t,\"'rj
lo J. !JenV(.;.ctfll'

IJl.Il,I"I..lI.-f llt

Cld~,f.:.'~~ tllCt l j'L'~I:'I"lt OUL1"'tJt filc> tJl"ld OPl::.'ns a nC'w nr.,~'.

Dur,il: l -rOI thc lJut,,-,ui. fjlt.:' is the old (Jne, ilfld it. JS
:~Q!;.~.lhlj0 t.o !:.Jet UH:! Ol..lt.;"'ut frolfl C'.rJ. tht.' line :"T irlt.t~T' 1.J',j
'Jivin~J t.tll~' eCllTllT1i:Jnd ·OlJTF'UT-FILE, ~ ••

CalculdL(~ il, _v>:
CdlC::lil<.ltl:.'"~ slrl~Jle vi:llut'::S D-r t.lle offset.s t'rlJIII th.... lTlo,..h'l
f j I',Lud 1'01' !J,LV(tI'1 d/lo.;' valJ.Ji:-!s.
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:::nla::LllIljlll devJ.atiQn>
Throws aWd~ all thOSL' 1{liO!dSljT'ed vallJes f 1'\)111
~IJff~r5~ wl1icll do rlot fit to the modul last
thl:.' llld;dllll.JtTl d(;,'vidtioll valIJe. Default.
deviation is 0.1 d~~r~es.

thC:' interna1
fittrJd within

fL1 r ITla:-: il1ll.Jlrl

W".i LI~' <Ol.Jt.PlJ'L fill?>
S'Lore~ the l"'ro!::lraJT"s interna1 blJf-t'fJT'S and fit l'eslJlt.~:; t.o
a file, frol~ whicl1 tl1cU mau be again read back b~ the
rearl comffiand. EllminaLcs t.he neud for doin~ ever~thin~

fl'C:ltll the bE'~tinnil'e1 i f IJIH:~ hllj~;t brc,)k t.he 'the world n~ Wl th
Llll!.. Pl'o!iil'anl ror !~Ullt(.' rl2<:ison. DerCJult for tl'h::~ fl le ",~IIlI.!

is ANT-OFFSET-ANAL:DATA.

r~IJdrj <input. ril.~::··

1-:;f..'<..:uvQJ'S the ,jdta wI'i tt.en /:".1':1 th~ wd, te ClllT1lTlanrJ.
fur th0 input file is ANT-OFFSET-ANAL:DATA.

H(:!lp :
Gives a list of the ccmmands avai1able.

E:·:i t
U~~d to relurn to SINTRAN-III.
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The data collectins is done bw a set of RT-pro~rdffiS,

which are con·tralled b!ol a back~round Pl'OST'am. Thc IJSi?r dl:>t'inL:>~;

Ult? lI,eas'Jl"in.<i prl;lI~edIJrli1' Wl1:LI:h is C'Hl'iE.'d OlJt pel'iodicalJ ~ h!;l
the ITldill RT-proSY·i:llh ANTCAL. The !:IathC?re~d dat .. con~;i'5-t." "t'
31lt~llnd pointing~ to ~t~rs toSether with CDI'req:~onIJin~

calculat~d offset v~IIlJe~.

A special iterative seGuenee of swesps is ~lhPloY0.1 J.n
find l:.l\l~ !:i1.<J"~;. Fil'e.t, t.h(·~DT'et:i,cal G+.i'lT· POs:i.tiDns :>T',~

cdlculal:.ed and PDssible initii31 offset va]ues al'e adl1el1 to
thef:.e. TIH::on tll0.':;i:.~ v~11ues are used in 1l,~I~,irlfj two SI.JHeps 1'11'5:'
Ol'll_' in azillllJth ",nd thE' seeond one in ell:?vat.ion l.hrolJtJh thl~

star. Du findin!:i the pedk in the samplad data in tt\e a~i~yth

5Wt?'ep i t. is I"'CI5sit'le to St~e how faT' thr~ calculat.erJ .;:·:iITIIJt.h was
from tllE! C01"rcet Glle. Siffiilarl~, fro~ the elevdtion SWPQP d~ta

a ~orrGctiun 'for l~le elevation offset can be found. Tt,t'se
t:Ul''l'C:~CtiUlI<:; aY't.' tt".~n U:äl-2d '1'01' makirl~.:i a new, hQ;~pflJll':;j b ... t,t.(~T'
~'ai.l' of !:'WC'I;1I'!'i th.~OI.J'::Ih th\;;> staT', At. IllOSt. thT'C"e PiJJ.l'S nf '5~J(~.:::~,C,

arl,' Indd(~ ~rld tho 1~~rrectt(Jn is stored inta tl1c ~~LiiJl'at.i(ln d';l,a
filt.' ,lf il. at !~Ollll~ '.:.-t":I~:.h~ t~; 1\'~!5S -Lhclri .()2 deq in pl,,"~V;'lt'inn ;:,nd
.02 duu / CDS(~) il) d~irnut.il.

If J Pdil ur uffsets is accepted or thr~... pair~ of
...-,w(:.'eps c:l"t~ ludde iii vilil), th(! swpe}~ir.~ dil'eci.iol'l ts ch;:lrl',:ll~d "H'ld
tJll:1 IILC',;lSUT'I:.'IIII:?nt 15 dIJni..' ,kl,:dn j,ll 1~he "C""Vf:""'5f' r1irQcVi.OI"1 ~.o ''J C':l 1..
ri,l of !j(Jtlle t:iu,p d\",la~J el'T'Ors. tift(·~r thts, wherL lhf>nsurPlht'n+,~~

;:JT'(~ Illad!:? succi'_'!,full'.:l CH' IJn~;ut.'ce!:..t'I.Jll~j in both cll ri::-ctioIIS;:; rl\_~\'J

sLdr :l$ t::h()~;""n and t.1H~ PY'OCl.'!dI.lT'i'" is T'ePI~ated. So, this prn~jY·';;lrl

scanst.hroudh all the user input s'taT's in 5eauene~,

StuT' )"T'tl<Jl'dlllS al'e i.hu sallLe p r 0::.1 r <.llll S thcl't, aT"I} u~:,~d jn Ih,·
antenna ClJflLr'ul tinrtware ,"ack,as~~. Sar t/'GT'\."" j-'re r;i:: -;t,:r";
f'f'r:lI"'T'oLlramlTlt!d inI l) the s':IstelYl and i r III()rl~ ·~ta r's al'i} r'lI~p,h~G tj,i.-:~

C~HL ht~ c:.ch:i.()VI'?d b\./ ~-,jivind -1 ;IS an ar,,",Wf'l' ~Jhpn thC' I~OIl'II"II~,,'1'

'J~.l/.. !:> for ·thc stuT nUUI!l\:'ll', l~rt.f.'1' th~:t t.hE' r'I'D~'II'j:llu iL;l-,.~~ tht-' j9'")O­
C,',hJl'dll,atl~~~ dlld :I rli. t.:lrJtl')-:;; th:ill sl.ay' LQ Lh{' intl·~rn;]l t.JiJl~~. ll~.

:.,C):.,l. ,~d:l\) ~:>l.'JL": carL bl,' Ll~,("',l thi<c; ~I;:I!J. Jf LhC' <;;alll(,> sl",;':,· j~l IJ':(:·d
_,,~Vl-'l'i.. .l L:iIIL'!~J' dL Il,l.I~"t 20 ~;tdr<c. nia!;; be ,:;I"'l~{'i fi('~il,
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The si:·~ prt"pr09T'dI1lJlJed ~;;ta T'S a T'e:

U T A R R.ASC DECLIN F'OWER SIZE
NO NAME • H t1 " DEG M S flENS M• .,_.•._--- --_._----_._._-------------------- ---------

1 CAS-i~ • 23 21 l') +~jB 32 45 3:300 4•
2 CYG-A • 19 57 45 +40 3~~j 02 2340 1. :?•
3 ~SC123 • 04 33 56 +29 :34 13 70 J.•
4 f AU-A 05 3J. 31 +21 59 17 955 o.,
5 VIf~-(.\ 12 2B :L7 +12 39 4'1 263 o..,
6 01;: l NFf.l O~.:j :1:3 ·_·0:) 24 340 lO

~5C39() • :tfJ 4:) .,.,.) +"Jrt 42 48 l?• ,.1 ...

UNIT f:OR POWER DENSITY: 10
'-26

W M C1Z AT 1000 t1HZ,

St.a (' 3C;"5 110 1<.:>
il:. is 1.11l.c' unl':1

not PI'epT'oSraml1led,
useful star in the

blJt .sholJld
hish nor1,tlern

bC! u··:;ed,
!:>k.~J •

The l1lain pT'oST'sm ANTCAL

Th~ Ifldin RT-PT'CJ:'JralT, ANTCI"IL contl'ols l·,hr:.' <1>WGC.'f' <:Illd st,a,'

chan:'.:iird :;>(~QI.JI;:once, s::lIflr... lins ilr data and cOlTn"'u1~il"l!J t.he T'(,~5ults.

I L is J.nJ. t.iated b~ the contrCJl P T'CJ.'.'.IT'alr, con,m<:.lriJ STt'lRT-ANTCAL DI'
h~ opel'atil,g <.:>~~;;telTl COIIIITIi:lnd r::T ANTCAL. I~NTCAL t.ul~.es it~:; inplJt.
frcnl the fila (RT)ANTCnL- lNPUT:DATA, where tha user I,as
SI'·\_'I:::i.fied d set of !~tars Lo b(.~ 1I1l~asur[~d <:l n d othc:~r in~;"IJ1.

paT'ilffi0ter~, ~5 the SWG0P dafinition~ etc.
Thv lh~~5UT'ln~ is ~taT'ted fT'Offi the rirs1. stal' in the list

iJnd i!:. r0Pl2at\~d fo {' Ge::"\:. ~·taT'S Ulyti l the elH:1 of thi~ :I. i st, 1f
the proc~dure was defined tu be periodical, the who1e measuT'ins
PT'occdure is rspsated wntil the prOgraffis are tertllinated
~x'leT'nDll~ 01' the PfOST'am itsel'ffinds an ~l'ror conditiofl1 e.~.

10 s0uuunt1dl samplinY errors or lO pointinS ~,'rors.

TlIu SLdf' t'W\:.:'I'-'PS can bf:' dlJnl~ eithL~I' to + eLi rC.'l::"Linn, i .\?,

r:locl~.w:i.~~e in azihluth and IJp J.ll elQyaticlt'l, or to - di r(,::>c-l,~.ol·.,

l.e. counlerclockwise in 3zimuth and down in el~vntion.

NCll'lltdll~ boU, dlY'ecL1.IJI'I;;; ,3re scar,nGrJ f 01' each stnr, One S~Jf::'f.~F·

ayer d stJI' is p~rrul'med b~ 3 subroutir'0 SWEEP, which i~

dl:.:'scI'ibed in Ule w:.'::t ~.p.ctiClr,.

Du I'·j 1'1.:01 Lhe !:>Wi,:i::'P tht::' data is gathl' red l I Ito ii blJfft:.'r, dr,
,;Y'I'd'.J in ,J CiJI:H.liJn lirlk:in~1 s~~t:lment, and iJf'tel'w,Jrd~. tiie d~d.a fral,1
tht~ ,;~... ltrluth dlld t:?li::vaLiol"l ·..;wep.~,~, i:il'i~ t.rdn~-;fOl'ltI(,,.t Lo l'.l:-:f',j

]c'I,Jth d.:.: t. a v(~ctDrs b\:l i:,; sl.thr'I.l'..Il.il·,e [IATt'\rnN. WlI,"I-1 l,h\~ rj;lta fl'III.1

Ll lJl:.1l "L'.lw.Jtll ,.J1Ii,~ 01Q'/u~.i()l"1 ~W(~CH·'S ah.:.' d\.';Jilall(}, t.tH"' nff~,(,t

y,J1I.JI_';~ <:111~ <..',jlcljlat~d. ThlO:! ~'I..JbT'()utirl\-) IitHOFF c:alclJl;·J'1.c~~; tiH,'

di-r-r"·l'UIH:"C.><'. I":lZ[lIF t:JI"ld EL.DJF bl-.·twc.'f.:n the <.1ntl.c'IHld poird~inH va l '.."':'-::;
illld tht" T'(;~dl ~:;\'aT' F·LI!~iti.nn. NQw o-rft.c''l. V,JJ l..IOG "lT'O ~·~nt nr. ,.;
\'t.'S'I] t. whl.~1"1 tt'C<.:;G diff(,-,renc('~s <:lrC! ar.:lrled to thf~ pr(>vinu~:;l'_.J 11~;f'd

nl't',.(~,t vdlues tO:jl:.'th€:.'r with thE' CClrr(~ctiCln (,dUgt'iJ b'.J thl' .~.'I·T'Ol'

betl,..Jc.'I!11 the l~dlcl.J1<:J'l~L'd and ri·~al l"oinl.:i.n:Js o·r t.hi,' dntC!nrld in t.:"r'
IllirJdle of the swecp. I·r the diff~T'ence is nol insid0 5~ecifi~d

ljlltits in elther a:imuth OT' cleyatiorl, the salhC SWP.RP5 in Ilett,
a:iffilJth and elevation with new orfsets are P0T'fol'lhed aga in.
This iteT'clive ffiea~UT'inS is T'cp~ated ul~til 'the rlifference is
~nt~brJctOT'~, or at I~OSt thT'oe times. The succ~sfull~ nloasurQ~

Dff5~t vulues arp. stOT'ed inta the file CkT)ANTCAL-DI"Il·A:DATA,
tC\~Jet.hDl' with tht::' ill"fOT'lll<:ltiorr of tht!' stal' pO':>:i.t.iclI"Isv ttlf~ SWflQl'"
rJil'\,"c·Lion iJlpj rlurl!hc~,' o'r it(~r,"jtions u~>r!d.
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The 5ubroutin~ SWEEP porforms one sweup Qver a stJr~

ei'lhQr irl a21ffiuth or elevation, eithe,· In Positlve or nR~allvP

dir~ction and wil.h defin0d 5weep sizp and sl.e~rl.

St.aT' l'o·:.itlons ",H' l,? ~dll;:l,Jlat(:~d .'Jt tlH':' bi:'.<:I.i.nnin!J, ITIi dr.f1D
und l~'nd oF th.oJ ~Wt::'i::'P and dcp(;'rld,i.n~·J on the SW(?E.'r- diT·flct.ifJn t,hi~

hdlf"t.wvl',-';' !"l.:C> IS (?it.h€~r sl.Jbt-ract.ed t'rOlfl or' ar.1d,,,rj t.o t,hj~

be:.J:lllldrd anfl end SL.dT' f"o!::.itions. Linear ir,t,PT·PllL·:d.iol", is 1J~;("d

l'f21.w• .'C'n L.h~~,,(-' ,-·oc.:ll.ions. So, !;»)'1 du T' ,i n"l plpviJtion 5WI2('.'I"" t.h,'
a:.::i'Tluth C/ldl"I"',jl:.~S ulsn il lit.Llt"> t.o tak,p e<:l!',.~ nf Lhe 5+••:.1""_
1IIlJVl:'m(.'nt J_I, Ull.-) ~:ik~" rj,tT'ir.".l U'l(~ !"Wl-"C'P. Tlw' datl:l' dl"lIl! :illlf'~ n'''f'cj",'j
1n star calculatinns ar~ Lat(Qll from thp CPU-clark. The ~,tRI·t

i.ilTltt uf thc SWt:.'~~f" _l'l t.h(~ ('Ill'rpnl. tilliL' 1'·11..1<: a .lp];)', ni' b c:>~?['(lIld;;

dnrl I:.hf:> bW0!(',)-, tllll i'ii c<;llc-~IJlat(",rj fl'olTl i,hl? '~W,!('l' '~i ,'l', and S,·, ""'r:\,
Ilur:i n'l thE' ~"WC.·(~I'" t~JCI la!:i!'..·; ITI'.I": t, be' l"i:~~I~IJtC!rl

~ lJTiul t,anc'tJl..I'·' l \./ :lfld I,.J ,j, th illrj(~PfHl(lcH)t f"'T'fHll.Ji?ne:i e' ,:;: to IlIflVt" LhF.'
al"d:.(!nna JnrJ te- ".i.ilur<lc' Ull! tL"Jta. In adrli t.J CH", thp <-:"rl~,pnn;)

.....o::>iti 111.1.11 ',II(' Ifr:i"kllQ oF l.h€:.' ~'iWI?PP lllU~>t hH chl"'d·:Q.1 to t:"" nhlt'
I.LI C{JI'r10-.;1. d r·I":I,;~.. )bJl? Cl'ror in thp l"'ointin··l. Tb,'c",: ';Il,,, l l
RT l" T'tbll'iJIII!.; <Jrt::, wr:i."l, t,PI"I fo l' tth"" ~'wel~l"": ANTSI11~' I-.C( i'>lrll~ I,i' LI'\(-~

d':l-LoJf (.\NTCNT to II,O'J(' the antE'lIna cont.in'Jolrsl':J anr:j ANTIiZU t.o
c:tll:.'ck thp IIIjddl\:? )':'osition ,IF thp al'r-L(~nna. Th(?',;c' HT--f·T·o<.oI,'ah.c; d r f,.'

~.tdrt(!d b", I"'lflSCT .... cOtillllanrJ;;:;: AN-TSMF' :Jnd ANrCl~T orlL' 'iit'CDlld hf"i"'nrn
the::, start L:i 111'0' of ti'l!" ':'Wl).,')'" and ANTA7FI.. ,!'t, l.hl' lTd dd' "-,. I,; InP n'r
t.hL' ::_Wt:~tH'. Thc;> e:iJJ.ljll~:i t=-'T'oi,lrc,:l'n "NTC~L it.s,}lf 'i<;, iiI rnIJr-·~t3'I~p

dI,jT'in~,,1 Lh,:\ !:;W(!~)~v b',l\'. i~'; T'(-,,,~tdl'tt~d at the t.'1li1-t:Ltllf' of the" ';W('f~'P

.II",1l I"'INTSNF' dlld ANTCl'rr wi] l t.ht'n bl:' abnrtl~d. Tu ;vnirj a .-lt,"lij'lir."l
(l r dll LelllliJ 1l10Vf~ cnnrlllol,rj~i rlue l.o F'o~;>sihl c·, hL'iJV" 1. Ud,j of

Ct'llJLPl..Jt.1:'T'f ti,t' ~",~'~jml::,rIL Wl'1f.'rf2 F,T-Pl'nfJT'dllt AN-rCl~T js lndd .... d -I. S
ri:,;(-:~d in IlrCI<IU,";; L>t.'f()f'L' tik'.' ~~WC.1Cf' anti '.II..-f'i:-:c,rt df-I,';>f'Wnl'.-[,

(IUI.DLI.ll· \.·].rtll.ll". dlg;)ril,hlu Al'JTOFF

,; tlll:'l.tnJd n':(· ....ll~d tu 1~i';I(~uJ<Jl.r\ t/lP )~ll.:tIHr 01' l. hl::' l~l~.,i~

td' t.h(,' L.lU,:!IU I'd I', t. :'111 Llf Lh," HI\'}d~~l.J1'plj t.ldt~l. Th'I<- ~.lhll,Jlr:l i',I,. ;1'>

i,ulTlllllI' Ln t-lllJSt' <.1<;, 1"(J~~S.u,J,t~. That i,' W/l' l "I'" ,·,-,:.')I,ioll IJf lill-'

i"'c"iI~ 1'., futll",l 1:<)'1('<,,'( ,;t.,ln9 Lll.~ ;:"T'O r l. 'e' r' '''I'-~ ur'T'!.''].ll",,-,
[' Ilinii If h' r., lll~'.j tt./·,'Il r:'lrJ.n~ Lt (J~'r'l ;'-'1111 ·'.h,-'
dl'l'.I,.....dJ,Jl .11- .i. 'lfl'!, ,-, l lI.uflr-! nf ti'll~ t'l Il, ('T' l. t) :11': l.

'Il·'" ,'l ,.>ir 1I"-1;!,.-"j fl)) till:! d'lf'fi',d:'t-lOf, nf ~J'l 1'T' l,l 'll"""J!.,.t'
Ill]l.. " l.J i..;) :. I'L.':ill,.~~'.l: l.ht? U \t.. l lL'i l; -I. I..) "j. ,1';

rorlIJ~J:lll Idrllo~ I I~,·d.

""
u""" l' ( l ) .I (:-.) I >; ,

J

fi,c d.Jl" elJ1l! cl:.L'd i"i cont.iJ1nQd In r,11l c:. lI!non Vl~l ",nT'
lIHYl"tJ Lll,~l. l'.. Lri.lII~;,f[I('lh{2d Lo iJ vC'cl:.rlf· of r: d h '~n lJ~1 l.lle
~".It.IT'l:llJt.i.rlt:~ DAT(\TnN. 'lhi.s i~> bC:L":'lII':;l.' th\ J(·~n·'lth of 1nl"lT,,\ l~-;

v;·lria!Jllo1; ,il. Cleff'l',ds an "'l"'>'l;:tian d'JI'l,I'I~1 iil;:::illlUI.I '~Wf~'~. ('flil-t.t'h'I'
vectal' n 1-' ]\~"II'jLll 120 lS fu,~rll(-:>1 Frolfl the tl.,· l.ill.'\J\·L·!.ic~ll )~<J:,t,l:'r"

ar,d thQ;;;~ l.wo vt'ctors ar'~ :Jiv\~n tll SI..Il.1T'Qul.:l.r,e Idr'r L(4C1 whicll
cc:,Jt~·l1dt.t-'(~ I.hcJf oj.i",I·] ..1C\_'I'II\_.'tIL h~:J firtr.lil",~ thl ·1-,,'0 (,"[ tl'h' I·PUS".>

cu,'l'vlaLillft fUI',c-l :i.()1', bi.:twden tlle IH(~';~: '-!T'(, d tl,l!..l .lnr:.l ttlf~



dL:'rivativf-' ur' the' modi::!l. A PiJf~siblc? I"'ion-I..ll',i fo 1'111 bdc'l'foIJnd i~,:

f'iY'~:>t. E'liminaU:,d b~:j f:ittin~J a linQ<:lI' function t.Q Chi:! "l'ir'st <:llld
la~:;t 20 poinl.~; of 11'11'." m(.:".~iU·i'c:?d d.:>ta VL:.,{:tOT' ~lnd sljbLl'aC'I'.j.ll~;.i Lh;,,{
f N)11I ·l.he dat.a.

'l.::!.~.

'f~'IC SWeC!I' I]Vcr' cl 5·ti~r 11I'..IS·t be dCJI"I~ L/it/'j as ~V,~l' '~l"c'~d as
P\)~.i':.,.i.bl,..'. Th<:lt j.s LJh\; U'H:~ r"fI\JV~~ COllIlitands teJ I~CU al'l! .'.:live'!"1 b art
l ndl~'pc'rll;k'nt. I:~T -1'>I'u~,H'aIH (.\NTCNT, I,.Ihldl ,~;::r bl~' (·~:-:;~C:I..I't,I·'d hd I;h ,'~

hi~HI 1~r'il:Jl'it\:1 allt:! i.:!ven hi::' ·.·.i.;·:,-'d i,'1 lilel:lcr'~,: d'.lr'in·'j tth-' ~,W,;H·.'I·"

The. star't Pi.1~.it::.ClI, cif tilL' ,:;l'"itc.'J'",na and ~hL" inl·"'(~lllt.'c,t<.:; r'\J,'
i"Z.illlULh dl Id ~~l\:v,J·l.:ic:lrl ".,,'(~' ~:!iverl in CClllllll0t'1 dc:ta ':l\'t;·~,~ ("III 1,111.:

1.!lllC,a,ul""o l,lllkin:j ~:'C:·"lIIl":·,t:.. r!'II':~ F'ointii"l!J C'o(ullland,:, <:;T'lo' '~.l.\.',~11

l"c'l'.ll:ldjc~;ll~:1 in el ]o'.n:,y wher-i:.~ t.hl2 i:l~:iI111.Jth and c~ll.:·'.-'i:lt.:i.nn ;jl'(-;:'
i,/Iel'I:~llI(;.'lltl.:..'d ullti1 "1.1'.1--' pu.i.'ltin~j cCdTlmand i!5 ill(?~Jal~ i.(:~, 2iU"1l"I'
~;ZiliIIJth ur' c.lc'ViJtiDn ;L:~. iJtJt uf lJmits. ThE: point.il·ln in"t.fo.'T'I.,'<'!l :L!:i

~HV(''>II (;~::'tC:~iTI,"dl1~~. Thf:' I:kffal,.l],·t ~iwc~el" f';l"'(:.'(~d is .15 dQ!i.li!~.,,,c and
thc'? SWE'C~\P i~:i i:lt~j·1:Lev\·~d b\:I !i.livin~j "UH? antHnna ITI Cl V [-.o C[)IfII1I;:Hld~:; at a
51"1: fT'(,'(~I.J01"IC~~, 'fwc h(~I'~ 1,.1,35 ·tl'il~d fiT'st1 bl..ll it WO!i f(I~!11d te br~

t,I'lt! ,'(!SOClal"ICe ·fT'i~(:ll ..lel'·li~\:/ e:Jf ·1:.1·)IJ (~:t~V;ilti(:II'1 CCJul·l·teT'~Je1.~lltS.

Du~::' to UH:: ~:,;~'I''1t1 !:;~;!~tl'~ITl thfJ a ..d,c~nniJ l~~g~~ ,~d)(Jllt OIH"

5CCOfld H:l ttl f·t!!,il·i·~'l:'l:. to t~ll'"' COIII:fl;:lnrJ~; ~Ji '.1(,:1"1. Th.l ~:. h;~~; bc~r.'n tak('H'1
Ci.II'C c:.f bl:! si'Jil1S till:! COjTI11I,~I-lds il'l i:ldv~jr·lce. 'fhe y'i~tl·t illllClJrl'L ('J'f

t./·l:i!:. ~1.i~5Fli~celneI1·t :i.s 'fIJlJI"ld b~ cl'lecI4.irlg ·tt·le ~11·)teI11"la positic)I-1 of~

tlle.! Ilt:iddler'(J:il"I'l:. cI'f 'll'le sweep, al"ld COIJIPi:IT'iI1S l'L to tl,e C:(:llllllli,lr'ld
SiVCl-'. 'fl'le di'F'rerel"ICc o'f ·tt·le~ie ·tWCl v,:llijes iri ·\.l,el", Ijsed il", 'l,l'l{~

ne::t sean to lTIakl~.:! thc, ~~Ci.ln ~:.h:) thT'ou::.lh th(~ rlliddlE~ point at. ·!~h ..·'
l"i~jht tilhe. Tht.' d'lI,,\:k.,:i.n~j i~; dorn;? l)'.:) an I~T-pr'o~IT'alll ANT,,'ZEL.

,
1\'

,
,-,

for
Th:, "

"fl'IS di"'Li~ ~lalnf·lil··I~ is 11li~de ·tl·lraugfl i,l CAMAf: A/D CCJI1Ve)"I;eT'

ul'lit~ wh:ich is !~alllF'l(~d at a fT'(·:'>(llji~nc~:J of to H;o: b~1 an F'T-I'I'r:l~:.IT'alll

AN'f!3MI:', 'Y'I,is f,r'{:IYJ'[lln i~~ iI1:i·tii:l·ted b~ tlle PT'c)~fl-;llrl At~'rl:nl_ if1
!~tElr't aL 'ttle be~1.rlr-lil-l~ ()~ tlle 5weep 811d j·t ~;tCl"I"S '1,lle diI1;:1 1,11

ttle C'O In 111 (:)1 l vi:lriabli::'> idata. The PT'ClP(~I' eT';;l!.t' I..lnit., ITICi,-,IIJ'I'

pusi tinn dnd ADC-'IJIClsk shcJI.lJ.d bc~ etli:.'ck.f.Hi frolh llll'~ AI-IT~;r1P pT'rH "::111
li~;t:il"l~ls. I~t S(Jr:jiilr,k~:lli'l th(.~ ·:'o11nw.irl!J va~IJI:'>f:i wel'e~ lJr~I.~d Tf'
lN:"·"l2~ M~!:IKA[I(::'.4()OB.

ThE' vnlt,;~~ll-:! i.i"H"U+, to Li'h? CAMI~C ~3hnljlr.1 hl' ,'l':)'">it"iv,:~ lid
oiiIDl..ll;:i ~'Ii:~ ~..irl·~atf-,r than :I. volt Whl?l", thi' !:;'I~a,' i' :i.1'"1 -till'·; hl:':dl.
tllC' r·,-,cc'>iVI;·"I·S 30 MHz. flIteT' i:il'ttilt~-is i"lT-I·.~ ilf·'~,t -fcl'- ql·I.I,in·!
nui ~:ll~l f~~:;S loi j.~~rla 1. TiH:: d::!"l."1 can b(;~ OIJ tf'U t.-t..~,:i of Y'Ohl :/1111"1 ~,

t.t.'~'t. 'Jul.l"Ul;. 1,If Uh' ~'I-'CI·n,V".~·I"" but a :In~J :--',': ~:: fi.1!. l'
1~7j ••• 40 H~~ h, lli.:!(~rjr"d bl·~f(.JT'\i·~ CAM(\C to inl,(·;.'~il'atl" +'i'H~ \IJi' '! J II

.:Jdditiol' a 10 I~z tl'i~bh;.'l' i:;i~fnal has t.o be irl:~ultc~d !.l'J 1;\(., (:,')t'i,,(;
Illi:ldl.l) c' "/"1'0111 tlh~ fT'I0.'\.l'-Jene~:1 rjivj"d ..~l',

~ I:CJI·I·l:.T'cl:l:l.el' PT'CISt'I:IIO (:IJllllnl:II-ld ·f~~!;·f·-(~nMA(:-!lMI·' tji)'; ll"lrl,·
CI'I(2CI4,ir,S tJ·li3·t:. ·ttlt! d'3·t,~ ·f:I.(:)w~~ CClY·Y'Cc'tJ.\:1 (Jut 'Pr'cIII! Cntl1;(:.
F'f(J~H'i:lIft l'c'ads tht.' Ct'lMi~-IC with Cj)lIlmi·lI"!d~::. sind.li;lT' to Ull'
il, t.hl:~ ANTHMF' progl'iJlIl and di~;l"liil~:jf.; t.ht~ daLa l'tlar:!

t€.'rulinal.
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4.2.6. Prodram to terminate the data cDllectin~

piJse 19

The data collectins b~ th~ RT-prcSram ANTCAL ~()es on for
eve T' if the measurement Wj~5 defined periac!ical. To terminate
the l1Ie<35lJT'Bl1Ient i t is reCiJl1Imendecl t.o lJ~.e t.he contra l prO!;!l',:1I11

eOlllllli)l"ld STOP-ANTCAL, "",Mich st,,,,rts a sl"'ecial RT'-F-y'osram ACSTOF'.
which takes care af abortinS all RT-proSrams involved in tllB
calibrcltiol1 s~stem~ closes all filas possible opened bu ANTC~J_~

and uI1fixea the s~gment of ANTCNT if 1,erminDtion is executod
during a SW8ep. Tt18 ~rOUrDm ACSTOP can also bo started b~

cOlhl1lsnd RT ACSTOP.
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5. Practiccll u~e uf the calibration 5wsteffi

5.1, LoadinS the PfoSrams

"flle ~allbra'tiol) s~stem con51sts of several riles, frol~

whic~1 cd 1 prOSY'alTl f.i.les are mJlled b~ usel' ANTENNt~-EISC(-.T and
all ddta files art:! owned bu USQT' rn. Thp loading of prOST'ams i!:.
~·t~ r' fortlied bY ITlode-- r Ll(~~::..

fi00L CnNfC)ANTCAL-CONTROL:MODC"

Folluwin~ fiIcs must be pre58nt:
IANTEIANTCAL-CONTROLISYMB
(SYS) SSPi1ATF"": : BF..:F
(hER) TCh· Gr\.~F: HRF
(ANTEIANTCAL-CONTROL:PROG

If the rile names or thair own~rs differ, "the mode-file must b~

corrccLDd. Here, (SYS)SSPMA"rR is theFlle containins the matl'ix
I'outirlDS MINV, GPPROD and EIGEN frolTl th~ scienti"fic slJbroutine
pnckage, and CKER)TEI(-GRAF is il file containin~ ttlQ Tektronix
dl't'IW rnutirle~ wri"L-Lcn bu Joe Arlllstrorls (vc.-rsian which do(~s rlot
r.eL'd the iJ~,~:j(Jl/lbl!:l declarution~).

In t.ht~ OIJ"tputs from the ANTCAL-CONTI-:OL--F'rosran. t.he site
name is defined b!:l the sits code IS, which is given a ~ixpd

valu~ in the pruYraffi. I'F the Dnal~ci5 is perfarmed usinS data
frolh aremata 5itH this leadE to Rrronoous lle~ding5 in outputs.
There'fore the value ~ivcn Lo IS ITlUst be cOl'rected bpfol'c
c ClIlII"'i1 irl!.! altd ltlildins the f'T'o~1T'am (S€H:' tl-1E' ] islil"ls, linr? 7~)).

l"alt!r Ihcl!JbD we Cdl1 usw a coml"and to change the site code.

MODE CAtJTr)ANTCAL-RT-LOAO:MODE"

l-u"l:lnwt,lr-J f le's lTlu',-l ill-:- t"l'QS~"nt.:

(('dHE::) (IN reAt '-MI'nr"l: fiYMf.l
(ANf[~ANJCAL "OFF-CALC:SYMB
( ('1.HL ) I~N"f etl! ":~WEFF': r; Yi'~f!
(ANIl)AN1'CAI -SAMP:SYMB
(n~TE)~CU--S!JBROUTINES:SYMB

CANfr)SrnR-PriCK:SYMB
(ANr[)L!BRARY:SYMB

IANTEIANTCAL-MAIN:BRF
(ANTE)ANTC~L'-OFF-CALC~DRF

(MITE) riNTC()!,_-SWEEF': FH~F
(ANTE)ANTC~L-SAM!~:BRF

IANTEIACU ·SUBR-RT:BRF
(ANTE) STAH-PACl\: r~RF
(riNTE)LIBRARY- RT:BRF

Df~fD rc' l(ldrjlll~J the s e9lTH;.'r I t. nlJlIlbf.~ T'S n,us t be de"fl ned t'o r tr'll-:- :ii i.lp
i.,vtllVI.·d .Jlld tIll:'" (:urT'i~'c:t. ~\~~nl\~nt nl.Jlflb(Jr~ r:hdl'l!:l;';"'ij in thp f"i.1.~

t'~NTCAL"' F{r-LOA[I:t10[l1-:. The SC!i.:lIlII~nL l'll,JlflbC:>I'S fur Pl'w:fr';:JlllS ANTeln
and ANfSMP dra al~~n used ln AN"rCAL-Pl'QOraffi and thal'efore tlle
vdl'iable~ 'MOVSEG" and 'SMPSEO" must be diven the correcL
vdlt.I'-"~" (s\~C:." tllf~ 11~;tin!:b lil"F(~s -171--480).

Tt,e ~~5t~nl also uses a nUlllber of files to store and deal
di-rr\~l'l~l'lL d"ltd. The'.J sholJld al!~o be Pl'esont rJurird caljbrat.:ion.
The rl1~~". al"e t.hll follQwill;;J :
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fol' i'I'f'orlJlatiun 'lr,J[)s'F(",T' between RT and back!:iround:
(R'f)AN'rCAL-INPUT:DATA
(R'r)~NTCAL-S'fATUS:DATA

(RT)nNTC~L-IN-SrNDRD:DATA

(Rf)ANTCAL-DATA:DA'fA
- f 01' Uber coml~ents:

(RT) ANTCAL~·COMMENT:DI~ITA

5.2. CAMAC connectlons

F'a~e 21

The ddtd "IUs't be ted in to the CAMAC throu~h a
B,ultiple~:cd ADC ul~it 9087. The pOGltion of ttlat unit I~US~

L'clI'r'c~~"I'tll"td to thc 1·· ..ll·dl/nH,er valljc~; l.1'I th~ ANT!:lMF'-·Pl·L).'JI·~IITI. ThpSI:>
v~lu~s (ll~R~IN,MASK~~C) III~U b~ cJ,ecl\cd fro~ the ft10
ANTCAL-StIMr':SYMB. 1-l(2T(~' leR is the crate nUITlhC:!I" IN js i,l'H;'
stutiUll nUl1lbt!r dnd MI~lSKrl[IC is UlF:! tlH:Jsk worrj which t\(",tel'llIinIO's
wh.i.ch Chartll\21s of Lhe ADC Ijnit are Si31111:>led. On1':1 ont' l::lit shOLJld
be set ill the mask word MASKADe. ~his bit determines the pin in
the Cannon J.ntL'rface to which the !~i9l"1i'Jl lllust be tted.

The sianal itself 15 l'au1U noise frOffi the stars. Il l~~~

bo taken frolll an~ t85't output_ but tl) Set best l'eswlts ttle
bandwid"Lh stlOuld bl.' ,"35 laf'SC,' as pO~äsible (30 MHz). Th",,,, dl~tl'?ctj~d

si:'in •.11 <.:>l"luuld Ull",n di] "LhT'U'J~;lh a 101,.,1 band pa5!~ f1.1l'.<-:'>I', Thi:
~~jl~plill~ rate is 10Hz, and 50 tht! bandwidth of that ftltPl'
~lhol.J1d bE.' (J-t' this Ql·den'. Thh. filt,En' is llleant faT' ir,tl:?gT·a·tjn~l

the si!'Jn;;sl (Jver thc.' period tJi~+.we~f:con dit'I'I~I'I~I"l't. Si:llIll"ll-:";;. tf th.·?
lilui·t fl'cWJenc~ is too 101,.,1_ it is St?E'n as an ind(~tl~t·I,.in;;IC~J in
the timirl9 and i t ma~1 lf~<3d t.o h~:fsteT'c5is effects. t'f th.:? 1. ilTl'l t
fr0uu~nc'l ist.oo bilj~ the data will be noisi&r. TllC 5iJ11~1

shOIJlt\ [H",' alfipl.ified ~~o Lhat for '\:.110 most. PDWfll'fll) star il. USf;>~.,

tlle wllole rdnSe ef t~IB CAMAC ADC unit, but does not get
clipped. So, for Cas-A th~ siSnal should be nsar to lOV so that
it will nct j-I(,:> ln'~L to the l:il1lit(~d T'(:?~501ljtiol"l o'f the ADC uni.'\'.
rur' tlll:~ WE~dkt.'~;t staT's. HOWt:COVf.lr_ ~äOIll(~ allclwancf:? IULJst bl:> 1\2'1'+. 1'IJr
~ PQssjb10 c~lunDv in tl-IC back round noise.

~.3. Cholce nf si.ars

The data Ya1,hered SllDUld be as evenlY distribut~lj in th~

lG~a' sk~! <.IS posbible. Th~·t is wh~ all the sLaT's ~\'aj'~;]l~

~houJ.d ;,lli~ 1J~;.\}d f-'cn' calibr·al.ion aVI:?> T' at lt~i'Jst on!:' cOll1F'll~·t,',

24-11DUI' pcriod. Ttlero Dr0 5i;< s'\:.aT·s which nl~l~ bl! sPI~cj-r'lI~li

~>11l1IJl~J b~:J d IIUlllt.l(-:l(·,:JI-ld in addition to th'25U OllE' ~:;'1",a,' ~Ji\,h l.'
VL~I"1 il.i.'lh d\~'t::l.lll.::t.:lOn is '_lsc:fI.l1 ~~inc('l' :i..L fill!:> thC' hdll::- :in 1,~-1!-'

hi.-:lh InJI'LiWY'l"l sk\.! wilt2f't~ 't,hl ..' other stars nCVC'T' grJ. fh(':.l st.al·s
a I'C~ :
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S T A r~

NO NAM[

1
"-
3
4

6

CM,--('l
CYG-A
3(; ,1:?3
TAlJ-A
VTr.:-A

OF.:INEB
;3C;"{90

••

••

H.Ase DECLIN POWER SIZE
H M S DEG M S DENS M

.__ .._----- ----- --_._-
23 :? l. 1" +58 3:' 4~ 3300 4"19 57 45 +40 35 o:! 2340 1.2
04 3:5 56 +29 34 13 70 1
05 31 31 +21 59 1"7 9:55 ~

"'12 28 17 +12 39 49 263 5
O~j :13 -() ~:) ~4 340 10
113 4" .,,'r) +79 42 Hl 17.. .}.'

lJNIT ~·OR POWE:R liENS l fY:
<Je; ':l t

10 I~ M lil AT 1000 MH7.

Wtli'.'l"l ~pel~ i f'J:i II,j th(~ IIlua::'~111':Ln~ ·~c Clllt_~I'IC't~, t.hc' lllOVelfl(~nt5 o r
t.h(.~ dnlt'fl Id 1'\(:lJ.lll.~ ~iJ 11I:ir lllll ~cd. fhc t:l1<';ti:1nc(·,~ from une> ·;tar t.n
CilIH)ti-II'I' Ifl'/') i'!:' T·dt.lh}r ldr'J ...." 1.'~,I"('ci<Jl L'.:I :i.1'"I a:..':ilhuth~ ,]nr:.l thr·
",tal' hOlll,j 1:'1(' ciH1':iI"n ll'"l '~llch "JI't Ql>,jror tll;)t the distilneas
he t~K\en 1'01 ,~:,el.:',Jt I. VL~ s liJr~; el J'tJ no l:. VC'f''J lUll!.:!. Most I'ou~lhl':/ ~ the
positions art? dL't.l"'rlld.rled l'l'~ tlh~ ri9hL i3s-cpnsiol"l fi9l..1rE~s, Clnrj
tlll'!I'o 11 oir lwjn~.l~· :jn111Jt lhc-' tar' F'O!"" tians ut, the:? apr~erldi>: A.
Wi Lh 1\I.d r~ Df t.ht",,~, il i-,,, C',:I~'J t() ch'JO .10' Ull. • t,') T' 5eOIJenCf}. A
~;e()IJ,~rl(:'l' t.tld L 'c.. I'CC:OlflITI' )11>11','1.1 t ~

TI'K' ~iJ't1L ~.'L .. l' a,J: 1~<Jr~. lT!iJ1L.l L.illh:~S il', ttll~' ,::'I:)IJ .... IICe:? beCalJ!',e t.hi'':;
W3~J t.hl. traVI?T~.. ln~:J tilfll;;' b,?t(J(-}lC'I, rjjffc')'enl <;:;-LJria i~:i dit(,inishi::,d,
flt ..,UITIC' t.lll.(~ of till? rJ tj ':1 J'\ m,.I~,1 t,Jl:.l~ a T', t.II,?r lort'J tilTle to ~i() t,1)

t.he ;~CJt")O .',CL' d":.; ('WILI':J!'':.: 1,0 l.Iu:.' IJt.hl~r st.ars this rlev('l'

l€.'i'IVl:-'S l.ilt) rll.ll'Ull.~r'rl 11,31f I'jf tt,.? <:".h.... This 1~:; Wll'J lt li':i.~:ht he
1I1l?d'.:;urud dJnnC', .LII l ~>\.~ .. iJl·d1.P j"III.

111 : 1",,,:I~i.C't.:!~ t.h(.! ~.,t,:tI' ~:,L'WJPIH~'l~ LS <':'H~cifiL'd b~1 U'h?
cCHILrol 11'(\<'(''''11, Cl.lllll'.':)IVJ [I[:FJNE·~tltHCt"lL-INF'IJT. .rt :l'.:; also
1'·ljS.~jt I , tu .1"('(' 1."1"''..1 whc'thl.'T' initlal nf[""r::,ts dre calcl.J]al,pd h"1
~~Ollll' oJ'l J(II)/ji'lp ul' J.-r 1.1'112\./ <3 ,'L' ,.~·· ....'cjf1,>,j ll\/ h'-lnrj fOl' f~ach ~:>'Ldl'

~:;(~l·Llr·a'L\.l'j. It' illl uld llHltJe1 J <.IVdi'i"Il.ll.e 'ln Ll'le p':Ii.r,tin~"J

I'Qut;U1L,~ ~I ld'h" 11,11. tJI 11~,\'~ lt (.il' 11. i~.. at. al] CDJ'I'i?cL),

i.HH'l Ul'~:1 Ull> ~~H'I'. ~,.l.:,r~ II1,JU "'liao L,t.:! ~,lllljrl,~:>IH~r:11i,u j.~ '" 1."'j

rJlc"!~ Il'dlll 2.1 d.'>;,j, IJll,I\'i .,1:,.1'" ,.\-'l.'~ till!
'~fti! <,l', 1f;JII' L.CI( II,·IJ~. (-'al'tJlhol.,:'I';.o~ 1t. is I-"Dc,' .• ibJ.l~ 'UJ

~',t... I't tl :llt'li.' I .)111 t, l.h~ L.fJII'l1<lIl',1 rrir~T riNTCttl. W~IC'rl

I'Jl,IIJII:j, II!'!', ll~. l.il' t. fI'l lJ J b, nil)nitorf~rl :1'.:1 thC'
'-lJH,IH~,rl U Y ~) ',')11 G t,'l"L 1:.1.:11 Jn iII. 1.\.1'11111"1<'11., 1.1:',:1'1, l.rll
: h .....ll·. tTl ... 'TIll 1'llll(~ct.in~.1 r .1 tl,crl I" ht,),~PI'd I"J 'I.hr'

~·iHJI· (lfl ('L Ii II <.

:',.4, L hl ild

l.h
!~ll\. I

HCII'O t. <:l l I

"t.d".! t,l"" d

:~ ~"Q("tJrli!b

th\;~ tJJ' hJl" f

l':II;j 1,'d'llbl.11UII IliC".,IJ'j\lilllt ... i1. is E':d.r()I1IQl'!

I-. Ul1~ er'u l·loel J' 111 Cl.lrT'('ct t-Llllr.'. The:' eal'th
<J vt.:!l(h_'.t,l\J nI' 0.00401(16 d(~~j/'.. n(', :moJ ~;a an 01'I'OT' lJl~

II\C' CPU c'lod' wfilJld .LI',~d Ll.l .:.J <;;~I!:;t.cl!latic j'::'I"'Ol' of

() O!. 1j1''''ll'j'L'~" 11'1 tlh. lhl~c.l url'r1 off~;nL'.:;.
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5.5. Analusis af rc~ult5

Th~ aniJI~~~b of results and flttins of madels is done bY
the corrtrol I"f'o'.Jram. The whule anal~sis is accon,plished bH t,hl?
corfItTldnds J NPUT- [lA r A, DA TI~-M(\P, I NPUT-i10IlEL, I NI T I AL I Z F.: ,
COMPUTE, MODEL--M(\F', ERfmR-MAP. If the output is wi.sller1 to sorlle
fila or lirl~ r--l"ll.ler, the cOllllllar.d DUTPUT-FILE ".ust be ~lv~n

f~r-~t.

The ,JL,f<'l'.JIls o'Jre reConltller.ded to be 'Jsed as 1l1orlels,
f'o~~ibl'J ~nhdllC'~1j wi ~h the h~sleresi5 ternIs. nfter .inF-ut.tin·1
thQ lj.:Jti:J dnd Iflod,' L, the COMPUTE cUlhrnanrJ prD.j•.JC~S t.hC'
coefficienL,;;> of thdt rlllJdel, t.ogethel· with their t?rrOT'S. l",n

l'::i:HlII le r'Jr. of th .lncJl':J",is can b~ round f rOlf. thE' ar·penni:-: n.

~ .
..J .....

rh~ dnal""su,. produces a model for the antenn a offset,s.
Thls model should thl?n be aFPlied to the antenniJ pointing
f'outine'j. I t OId~ bo! inser1..ed b'J hand to the SIJhroutirle OFFSET
in thl::' file (ANTE)ACII-SUIlROtJTINES:SYMB. (See ttw' list.in!~, lir,,"s
246-262). HOIo.lP ....·I'.', the I'cofraction and h~stereSlS t.el'lllS C;ilould
be lefL uL tlli'. '<.II..Jl, ';oirH:~ the former i~ onl'-.J '10tllj for "",t,31'S
ur.d not ir.side th li1rIO~f'herp., arid the li:lttcr c.3nnot be lJ~ ~d in
to: reliablt! and ..... lnll le Wi3~.
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ST~R POS JT lONS. EISC~T KIRUN~
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GREENWICH f'l!EAN SIOEREAL TIME

UT
MN OAY 00:00 03.00 06.00 09.00 12'00 15:00 18:00 21 : 00

JAN l 06:42 09.43 12:43 15.44 18.44 21'45 00:45 03:46
11 07:22 10:22 13:23 16:23 19.24 22.24 01,25 04'25
21 08:01 11 : 02 14: 02 17,03 20.03 23,04 02.04 05:05

"8 1 08: 44 11 : 45 14:45 17,46 20.46 23:47 02:47 05:48
1l 09.24 12:24 15 : 25 18,25 21 ,20 00:26 03:27 06: 27
21 10'03 13,04 10,04 19,05 22:05 01:06 04:06 07:07

"AR 1 10'35 13,35 16:36 19.36 22,37 01: 37 04:38 07.38
1l 11 : l 4 14 ,1 5 17: l 5 20'16 23: 16 02: 17 05,17 08,18
21 11:54 14,54 17: 55 20:55 23,56 02:56 05,57 08,.57

APR 1 12: 37 15.38 18:38 21 : 39 00:39 03:40 06,40 09:41
11 13 : 17 16,17 19'17 22.18 01 : 18 04:19 07:19 10:20
21 13: 56 10,56 19:57 22:57 01 : 58 04,58 07,59 10,5,

"AT 1 14.H 17: 30 20'36 23: 37 02:37 05.38 08,38 11 : 39
11 15:15 18 : 15 21 ,1 6 00:10 03: 1 7 06: 17 09: 18 1 2. 18
21 15 : 54 18,55 21 ,55 00:50 03.50 00.57 09:57 12:5!s

JUN 1 16:38 19,38 22:39 01:39 04:40 07:40 10,41 13,41
1 l 17.17 20: 17 23: 18 02: l 8 05: 19 08: 19 l 1 : 2O 14.20
21 17: 56 20:57 23,57 02.58 05:5' 08,59 l 1 : 59 15:00

JUL 1 18,36 21:36 00: 37 03,31 06:38 09:38 12 :39 15:39
11 19, 15 22: 16 01 ,16 04,17 07,17 1O: 18 13: l 8 l 6: 19
21 19,55 22:55 01 : 56 04:56 07:57 10:57 13: 58 l 6: 58

AUG 1 20:38 23:39 02'39 05,40 08,40 " : 41 14 "l 17: 42
l l 21: 17 00: 18 03.18 06,19 09,19 12,20 15:20 18 : 2 l
21 2 l : 57 00:57 03,58 06,58 09.59 1 2: 59 16.00 19:00

SEP l 22:40 Ol ,41 04'41 07,42 10:42 13:43 16:43 19:44
l 1 23,20 02:20 05:21 08.21 l l ,22 l 4 : 22 17: 23 20:23
21 23,59 03,00 06:00 09: 01 12'01 15:02 1':02 21 : 03

OCT l 00:39 03'39 00,40 09,40 l 2 , 4 l 15:41 18:42 21 .42
l 1 01 '18 04:18 07: 19 10: l 9 13:20 16:20 19:21 22:21
21 Ol : 57 04:58 07: 58 10:59 13: 59 17:00 20:00 23:01

NOV 1 02:41 05:41 08:42 11 ,42 14:43 17,43 20:44 23: 44
1 l 03:20 06' 21 09,21 12'22 l 5 • 22 18' 23 21 : 23 00'24
21 04:00 07,00 10:01 l 3 : Ol 16' 02 19, 02 22:03 01 : 03

OEC 1 04:39 07.40 10'40 13: 4l l O: 4 l 19:42 22:42 01:43
11 05: 18 08,19 11 : 19 14: 20 17: 20 20:21 23: 21 02:22
21 05:58 08:58 11 ,59 14: 59 18'00 21 : 00 00.01 03: 01

Ti)b].@ Al. Greenwich "Iean sidereal time ·ror 1981. FOT' att,er
~Ieilrs tt·le ·t1ffies di·r·rer onl!:1 a ~ew rrlinutes and tl,js table
rrla~~ be usC?d to get rO'Jsh e~;t.ilTlat,Hs.
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I
I

I
(II
I

I
I

I

trFI~t

"
·......T<. ...L.-

C.O"'T'Ilo.... 1

,
" ,

t::J OV1'?t'T
'F11-e.

FI'I'~r" BI. [' .• 1.'1 rlow u. ANTCAL-"·-s!.t.en"
The ,·;;",).ln..lLICm ur "".M,bered ..I r r <I"'" 1 .. ::I I ""r, belo.. ,
>uUL..IL,on n'>lr'kl:; rl.'rur lu ANTCAL-CONTf(OL-l'"ru'j"d'"

1. 'DfTrNE <'INTCAL INPUt 'fllenan,e:>. Input. r-::!ril",eters-
Thl" ',<,I'r "lIVP.. UH' inp'd. parameters, which ilr~ st.or,'d in il r111." ,jt'Ta'Jlt. rlle nan,e
i .. (l;:rlf\NTCAI.~TN!"lJl : 01'1l (\. It. is possitde t.n r.reatt' a ~I;'par",tp. Tllp for dirr,,",ml
n,p" ...~rlf.<:l r'ror~d"r.. ·, (ror standard 'il .. rs. ro.' hi<lh st.ars, ple.)
'OTSF'fll y ANrCflL-INF'ur flJan8l1e'
Thp '.. "'C' r ch.,,\"'k'i Lhe car,lent oi' an Input. f"i le.

2. 'St(lf(T-AtlTCfll f\l"n<l'''''''
If fl10:0"..I ...e 15 r.ol. lRTlANTCAL-INF'UT:rJATA, lhe cont.pnl of rllp fllana,"p 15 cap led
Inln IRI)ANrr:AI INf'Uf:OATA, RT-pro<lralll ANTCA!. rp<'Ids in.. l-SI. .. ar"'lltetero;, fra ..
(fiT)ANTr.AL-INPUT:~ATA.

3. ANIC ....L Wrll.e5 lls statu'Si'
IRT)(lNfCAL-STATUS:OATAo The
II""""J.pn,r'nt.s lir", .. Larled .. it.h
reo;;l.or",d i,.lo Lhe till'.

i .P.
old C'or,t.,.nt

il r' ...... \.il r ,

...hill
of lh ..

t,,'l

Il. is dal n'!. lnlo t.hp
rlle is overwrltler, Pilch t.l",e

t.hp 1~t.p.5l ,"Pilo;',rp.d offc;et.~

4, '01 srl flY-STATUS·
Ih.. ',<;-pr ch<>C'k,> .. t,at. is 'ioin<i or,.

5. (\N1C(Il .. t.orp,,; lh!!' ..w"H.· ... -infor..at.i.rm i'nr (lNICNT lnln lhl' COlll!l'on lir.I- ,nol .... "'"'ent..

6. (\NIr.Nr ',o;ps I.tH' t;w"<.>I'-lr,rorlflal\on frOIll I.hr rO""I.nn Iln~'ln<l .... ""'..f't,.

l, tlNT<;1'I1 .. tore,,; till! "'t'a5'Jrpd <j3t.i1 '1't.O I.hf' 1'0"'''''''' l ",Io'lr.<I o;p<I",pnl,

A. (l,NI(llfL ... l.or~''3 tl1I' check-Ir,rOrlfl"tlor, (t,n,1;' ""rJ "r,lpr,,.,;o posillon) Inlo th.. con,lIton
I Il,k ,.,'1 " ....",,,',l.

9. flNlenl '~SP'3 Lhp IfIPiJ'!5oJred d~til 'Inri I.llp ,·tu-""k ,,.,fnr",illion fra .. t.hl!' co""'on. Jlnl-.ln'i

""'1"".'" L.

lO. AN l/':AL wr I llo'! t.hp
lRI )flNIC:'I1 ~OATA:f1AIA.

C'aiC'"I .. t .. rl lolo

Il. tf dn O'Jtp'Jl-flll" for ANTCAL was rl .. ru'f"I. "mM' dl..~k-dala 10; "'rltt.en into t.h .. flle
oj'Jrl"g lhe n.PlIs',rp",pols. Ei!ol "on<111. "n.ll coo'...·'l'n...... 50"'" ;odditlor,al lf,fnrmatl0n
1.... lutprj fro", " ...:11 S"'PPP. U5ed fo" t .. .,l,O'l 'in)".

l:? • 'INPUT fl1p.namp'
Thp 'J<: ... r rpads thp data to." ANTCAL-CONTROL-pro<1ralll.
(Rr)ANTCAL-~ATA:~ATA,

>J, 'OUTPIJT f, ten.lll'" •
fll \ ar,;l1'1sio; re"'Jlt'i
f,le"arnF.'. the defilull

pro~ucpd ~ft.Pr t.hl'!
rile Is lpr..';na],

,nlo flle

14 , • COMMrN r -AflOlJT - IHF.SE -PGHS o
Thp ',c; ... r .. r11.1'';; eon,,,,p,.,l Ir,to t.h!'! en~.,n"nt. f\I .. ,
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f ILE CONHI'I15 PAGE C

10 >
235 )
252 )
335 )
3b 1 )
Hl! )
433 )
527 )
Sb3 )
o~1 )CG
710 )
7~O )
7H )
hb )
IlH )
Bb 2 )
tl94 )
914 )
'iS) )

1,018 )
1uH )
1041 )
1092 )
1 102 )
"11 )
1 1"2 >
1 1 7/J )
1.119 )
1259 )
1342 )
DB )
1310 )
1H8 )

PROGRA"I ""ITOff
$UBROUTINE $TORE(AZ.EL.IOIR.OII)
$UBROUTINE CO~PUTE

SuaROUTINE INITIALJZE
SUBROUTINE Olf"lOOEL(AZ.fL.JOIR.OIII
FUNCTION IUNC"IOO(I.Al.(L.IOIR)
SUBROUTINE INPUT
SUBROUTINE CLEAN
SUBPDUTINf "IOOELINP
SUBRDUTJNE PLOTOATA
$UBROUTJNE ~AP1tLP)

SU8ROUT)NE ~AP2(LP)

$UOROUTINE "AP3(LP)
$UBRDUTJNE "AP4(lP)
SU8ROUTINE ~AP5(LP)

$U8ROUJIN( PRINTOfl(LP.Off"AP.TITLEI
SU8AOUJINE $Y"'80L(A.C)
SU8ROUTI~E ERkA,..AL
SU8ROUTI~E ERROR(AZ.fL,IOIR.ERR)
SUSROuTINE ERRINJRI
$U8ROuTINE ERAINOLAG
SUBROUTINE GETS(PR",.$.LS,OEI'
$UBROUTI"'( GETI(PR I.IOElI
SUBROUTI~E GETR(PR R.ROEI)
SUBAOUTJNE SETTA~S(LINE'LEN)

LOGICAL IUNCTION TAaSTOP(J)
$U8ROUTINE IITC"ND(CO~"ANO.CNO.IEKR)

LOGICAL IUNCTJON LEGlL($"ORT.C"'ND)
$UtlIlOUJlNE INPDEf INE
$U8ROUTINE OPEN5(ll.IllENA ... e.Ae(eSS.St.tU$.IER)
SU8ROUTINE TITLOII
SUBAOUTINE (O", Ofl
SU8AOUTINE (l (TEST

CONTENT$ DI flLE

so >
19 >

4:52 )
43 J >
4B >
404 )
~1l5 >
546 >
h7 )

PROGR,,1'l ,eSTOP.50
PROGR .... lNTClL.50
SU8ROUTINE lTOSTAR(NSITE.NST.R"ZOlF.ELOI'.SwSIZe.STAZ.STfL.

• AI\;RAPdlLl
SUBPOUTINE S~EEPINIT(IIL)

SUaRO~TI~~ S~EEP(NSITE.NST'R.IAE.IDIR'Sel~SlZE.SPEEO.AZO".tLOI'.

OA~.OEx'AZ.RA~.VEAR.MON.OlV'UT2.STAZ2.STEL2.IIL)

SU8ROUTI~E STOAO"(IS,.AZAZ"ZfL.AZO",ELAZ.ELEL.ELO".
STA~'IOIR.ITEN.AOII.EOII)

3ll HS
7b >CS
71 )( S
18 )( S

11 D )
117 >
1QIl )

ZO~ )
,e& )
2E! 1 >
30e. >

PROGRAM ANTOf~TE$l

SUBROUTINE OlTlSI~tlZDII'ELOlf.STELD.S(ALf.NOISE,

NIZ.MlZ.IDlTIAZ.
NEL'~fL'IO'TAEL)

SUBAOuTl~E A~TOlltAZolTA.eLOATA.STELO.EPS'''''XITER,HSeANSZ'C'LCOOE
,AZOlf,fLOlf.lER.\OUTI

fUNCTION A~OOEL(X.'l

fUNCTION BESJ1(R)
SUBAOUTI~e OISPLAC{T.~.O)

SU8ROVTINE DlIRRl(C.I.J)
SU8AOUTI~E DATATRN(N.~eENT.IO'TA.OATALEN.OUTLEN.OATAl

" >25 ,
PAOGRA~ AHT(~T.~5

PROGR .... ANTAZeL.b4

, >



l""ENOU C FlLE CONTENTS "Alit c 2

CO~TE~lS OF FILE : Cl~TEN~A-EISCAT)ACU·SUBAOUTI~ES;ST~B;1

" >
" >
" >14 ~ )

202 )
a~ )
2a7 )
29~ )
H3 )
302 )
400 )
"H)
4 71 )
5 1 S )
5)6 )
5H )

SUBNOUllNE AZlUAN{lNEG.~Z.I"OS.AI"OSl

SUBAOUTINE ANTS~EE"(AZ.EL.AIINCR.ELINCA.A1~A.,EL~A •• HTI~El
SUBAOUTINE ACUrEST
SUSAOUllNE ANl"NT(AZ.EL.IFLl
SUBAOUTINE lNlOIRIAZOIA.ELOIA,AFL.IFLl
SUSAOUllNE OF,SET(IOff.lZ.EL,lOff.EOFf)
SUSADUlINE lNTHN~

SUBAOUllHE lNT~eS{~TY"E.lfLl

SUBIlOUTJNE lCUlZ(lll.IFLl
SUBAOUTINE lCUEL(ELE~,I~L)

SUBAOUTI~e lCU"OSCl1l.ELEV,SETfL,lfLl
SUBAOOTINE SlCUAZ(lZI.IFLl
SUBROUTINE BACUEL(ELEv.lfL)
suaAOUTI~e 8l1"OS
SUBAOUTINE SEL"OS
SUBAOUTIHE lCUBll5(IA~.MSw.LSw.llE)

CO~TENTS OF FlU

" >11 ,
J2 ,

11 O )
1l' )
1b9 )
21>2 )
H9 )
405 )
4) 1 )
432 )
4711 )
500 )
513 )
571 )
5Y6 )
630 )
049 )
011. >
~99 )
713 )
Hl )
7 J2 )
741 )

SUBAOUTJHE STlACLEAA
SUBAOUllNE STARClLL(SNA~E.RA19S0.DE19S0.INTElR."DN.OlT'UT.IOTRM.

NST.l.R,fFL>
5UBROuTlNE PLNTClLL(PNA"E.SRl.RlOI~F.SDE'DEOIFf,INTEAR'"ON'OlT.
UT. "UT.N STlR. I1L)
SUSAOUTINE ST.RI~IT(NSTlR.INY(lR.MON'OlT.UT.IOTRM.lfLl

SUBROUTI~E STARltEL(NSITE.NSTlR'INTElR.MON.OlY.UT.l.E.l0TRM.IFL)
SUBROUTINE STARRlOE(NSITE.INTElR,"OH'OlT.UT.l.(.Rl.OE.IOTRM.lfLl
5UBROUTINE STlk"A~(RA1950.0E19S0.NEwSTlR.IOTR".IFLl

SUBROUTlNE "LNTPRMCINY(lR.MON'DAY'UT.NE~STAR'SAA.SDE.STJ'JO'

IOTAM.1 IL>
SUBROUTINE SITE"AM(GEOLAT.GEOLONG.IOTRM.11Ll
SUBAOUTINE 5TlRNlMCNSTAA.SNAMEl
SUBROUTlNE STAASITRCRl19S0.0E1950.TElA.MOH,OAT.UT.RA.OE'GAST,JDl

SUBROUTINE "RECES(JD.UT.JETA.l.ThErl.E"Sl
SU8ROUTIN( ERTVEL(JO.UT.VEl
SUBROUTINE SIDRAL(JO.UT.G~STI

SUBAOUTINE ROTATIONS
5U8AOUTINE COO~Ollo.aO • .I.".B".i'.B1.l2.82l
5uaROUTI~E R(FR(ELT.ELl)
SUBAOUT!NE MOUAS(Rl.IRAM.IRAM.RAS.!RlSl
FUNCTION H"5TOHt~l

FUNCTION hTO~~S(Ml

INTEGER FUh(TION LENGTH(Al

(ONTENTS OF FILE : CA~TENNA-EISCATlLtBRARTISTMB;1

, ,
" >" ,

SUBROuTINE ~OPEk(11.' ILENAME.ACCESS.5TiTUS.!SEC.MiX.IERl
SUBROUTIN& OUTSTRtl)
SUBROUTI~E OUT~ESCLUNIT.~ESSAGE)
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~AGf. C

l )i\1TH
2 )CO-(O G
) )(OM {AHTE)ANTCAL-eONTROL,.100
lo )EK
S )ii'lNRL
O )L 100.SSP"ATR.TE~-GRAF,FTNL

7 )OUMP (lNTE)AHTClL-COHTROL
Il )EK

ANTENNA OFfSET lNlLYSIS PROGRA"S I "AR~KU LENTINEN 13.12.1979

alCKROUND PROGRAM TO FIT l MODEl TO ANTENNA CALIBRATION DATA
THE J'lOOEL IS l LINEAR (O"BINATlON OF A SET OF VSER INPUT fUNeT ,ONS.
THE COHF1CIH;TS UE FITTED ElV A J'lEl,., SOUlIIE "ETHOO. AND OJfF! lENT
~INOS Of "lPS CONCERNING THE flT AND OATl MAT 8E "'AOE ~ITH Ll~;

PAINTER. USE '"ELI" TO GET MORE INFOR"ATION.

CO"HON/fUNCHOO/IFUNCfL{4QI.lfUNC.Z(4Ql.NfUNC.CfUNClZ{2O),
(FUNCEU20)

CHlRAC1ER CfUHClZo1Q.CfUH(EL-l0
CO"~ON/FITO.TA/lHlTR(1600).'INHOHOG(I,OI.COEff(40l

COHJ'lON/OfFSOATA/AZ ... ECT(1QOO),ELVECT{l0QQ1,IOIRYEeT(100O).
OFfVECT(1000),NPOINT.lZOREl

CHAR'CTER lZOREL.9
COH!'lON/fIlIlORS I ERAMl TA (b20) • ERRVEer (40) 'E I GVAUI,OI, EI , ... tcT( hC ,)
COl'lhON/SCRATCH/OfFHlTll0ti.20). OffNUJ'I(108.20J.OfFMlP(10b.20)
IHlEGER OFf".T,OffNUH ö CHlRACTEk Off~lP.1

(O""ON/TITlE/lS.STAT.J'lON: CNAR.CTER 5TAT(J).l0.MON{121.'O
(HARlCTEA (HNO.32,fILE-32.0U1FILE.32
INTEGEA 111'1(7)
COI'l"ON/COHMANO/NCHNO.(CHNO: CHARA(TEII eCJ'lNO{301.32
COH"ON/8UffER/CBUf.p8Uf: CHlRlCTE~ C8U'.132: IHTEGER PBUf
C"lRACTER LiNE-OO
OATl NC"NO/24/.C(HNOI
'INPUT,,'MODEL-INPUT1,'OAT.-HlP','PLOT-OATA'.'COHpUTE',
'MODEl-IUP',' EIIROR-lIAP'. tOUT,"Ul-f ILE'.' CALCULlTE',

FORIUT (/.X,
'lN~UT TO RElO DATA f RO". CALI8RATlON OlU fILE'/X,
tOAU-'UP TO 6ET A fUP Of THE I'IPUT DATA ON LillE 'RINTE; '/1.
'PLOT-OlTl TO 6Et A IUp Of THE OITA ON JEI(UONIA'/X.
'MOOEL-JNpUT TO 61YE TIlE "'OOEl TO FIPIX.
'CO",pUTE TO "AlE THE flT TO THE INPUT OlTA'I.,
'".OOH-JO" TO 6ET A MAP Of THE tlT IIESULTS'/K.
'EIlFlOR-MAP TO GET ERRORS Of THE CALCULAHO OffSHS'/K.
'OUTPUT-FILE OPENS' NEfI OUTPuT fIlE'/){.
'ClLCULATE TO CALCULlTE SIN6LE OfFSET .... lUESt/x.
'CLE". TO OELETE TOO BAD OATA'/x,
'WR!TE TO STORE T"E STATE O, THIS pROGRA,.. TO l fJLE' ••
'REAO TO ~ECOvE~ T~E STATE J~ITTEN BY WRI1E'I ••
'lNITJ.LIZE TO NULL INTEkNAL DAT. 8UFFERS AND MlT~lCES'/K

'DEflNE-A~lCAL~INPUT TO OEFINE INPUT 10 OATl GATHE~ING p6H'1
'OISPLAY-.NT(lL-INPUT TO DISPLAY T~E G.THERING PGM INPUT flLE Il,
'STA~T-ANTCAL TO START "ElSU~ING THE OATA'/X,
'STOP-ANTCAL TO STOP ThE "ElSURING pROGRlM"X.
'OISPLlJ-ST,lTUS TO SH. ~HlT THE GHHERING pG" 15 DOING /X,
'SlORE~fILE-COJ'lHENT TO .RITE A CUMMENT lO STOllE FILE'/K.
'stORE-FILE-'HlD1NG TO WR1TE A HEADING TO STORE fllE'/x.
'TEST-Cl"AC-SAM~LIN6 TO TEST If OlTl IS S'MPlEO CORRfCTLT'/l
'HELl' FO~ IlELp'IX.
'EXIT TO fiNISHlIK,
·COMMENT-lBOUT-TIlESE-PROGRAJ'lS TO GIVE A COHMENT TO THE lUTH R')

, ) ....
2 ) ••••
J ) ••••
lo ) ••••

S)···.
O ) ••••

1 ) ••••
Il ) ••••
lir ) ••••

10 ) ••••
" ) ....
12 ) ••••
13 >••••
l l, ) ••••

l S >o •••

" ,
17 >C
111 )100
" ," ," ," ,
2l ,

" ," ," ,"," ," ,
10 ,
11 ,
12 ,

" ,,. ,
" ," ,l2 ,

" ," ,"," ,",
lo J ) C
1,1, >C" ," ," ," ,",
lO'" ," ," ," ," ," ," ," ," ,
'O ," ," ,",

COMpILING:
UH CO-CO

LOAOINGI
$UBROUTIHE FILES

SSPJ'llU
Hit-Gill F

pR061lA'" ANTOFF

G IF vOU ~ANT A PLOT Of J'lElSUREO OlTl ON TEKTF )~IX

NUOED:
(J'lINY,GMPRO,EIGEH)
(I' CD-CD 6)
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"
,

o, ,
'0 ,
"

,
O, ,
O, ,
10 ,
" ,
71 ,
"

,
"

,
"

,
" "77 >, O,

" "" ,
"

,
"

,
"

,
"

,
"

,
o, ,
•• ,
" ,
•• >999

"
,

90 ,
" ,
"

,
"

,
" ,
"

,
"

,
97 ,
" ,
" ,

100 ,
10' ,
10' ,
lOJ ,,,, ,
'05 ,
,o. ,
107 ,
10. ,
10' ,
"0 ,
", ,
'17 ,
'" ,,,, ,
'15 ,
," ,
"7 ,
'lo ,
", ,
'"

,
'"

,
'27 ,
17l ,,,, ,
", ,
". ,
'" ,
'"

,
'" ,
!lO ,
Il' ,
"' ,
1ll ,,,, ,
'l' ,
Ilo ,
117 ,
"' ,
'39 ,
hO ,,,, ,
'"

,
"J ,,,, ,
'"

,
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'(LfU'" 'o/IIITE'. 'IIE"'D'.' l'n TUll lE'.' HELP'.' EXI T'.
·DEI1NE·l~TeA~·INPUT"'DlSpLlY·ANT("'L_lNpUT'.

• 5TA.II;T-Un(A~'.' 5TOp-A.NTC"'L'.' DISpLAY-$TATUS'.
'TEST-CA~A.C-SA~pLING'.

'CO~~ENT-ABOUY·THESE·PIIOGII;"'JIIS·,

'STOME-'ILE·H(AOJNG'.·STORE-IILE_CO~MENT'.".......".··."1
DA TA SUTI KIlIUNA ' .' TIIOJIISOE '.' SOOA.NI(YLA."
DAh ," " JANU"'RT ' .' HBIlUART '., MAIICH ' .. ApR IL ,.,

'" ,.' J UNE '., J UL y ,., AUGUST ,.
SEPTEMBER', ' OCTOBER '., NOVEJIIBEII .. , DECEMBEII , I

CALL CLO(((ITJM); "'-JTIM(b)
WIIITE("101l 'ANTEN/U OfFSET ANALY5lS'dTlJII(S).MOH(M),

ITJ",(1),STAT(I$)
'tIIIITE(1. 1 (. 'tI~ITE HELl' IF YOU HEEO lr 1-)')
LP-1'
(bUI·"
OUHIU·'TH'"
OPEJ<j (1 1, f IU.OUTIILE. ACCESS.' W')
CA.L~ I't1TIJLIlE
DO"HI~EC TIlu(,)
CBuf."
tALL GETS(lCC"INO l ',CI'INO •.(.C.")
(Att ~IT("ND(CM~O.ICMNO'lEIIR)

If (IEIlII;.~E.Ol THEN
I' tIEAR.ED.') THEN

OUTPUT(1)'NO SUC" CO"'~4ND'

ELst"
OUTPUT(1) 'AJIIBIGUOU5 COlIIUNO'

[NO II
ENDII
II ((.~ND.ED.'INPUT') T~EN

CUL INPUT
EUE IF ""'ND.H.'ERIIOR·"'''p·) TIHN

(ALL "'AP5(LP)
WIIIT[(11.'(III)')
CALL ElllUtUL
WIIITEC1'.'(1H1) ')

fUE II ""'ND.ED.'DAU-MAP') THEN
C"'LL 1'1"'1'1(11)
.lIlrE(11"Clll')
CALL 1'1.1.1'2(111
WIIITE111.' C1~1)')

ELSE If (CMNP.ED.'MODEL-MAp" THE~

CALL ''UpJ(11l
IolAlTE(11.'UlIl')
CALL 1'\ A" (11l
ioIillHtl1.'U"ll'l

ELSE I'(~I'\~D.EQ. '(LEol"") THEN
CUL CLUN

eLSE If(C~~D.EQ.'TESTIUN'l THEN
~1I1H:(1·q/-~GI"'E I.AI.Et l .)1)
(NPUrt,l I.U-EL
l.FUNC~ODCl•• l.EL.1DIR)
waITEfl,'l_ fUNCMDD ••• El3.4l')

ELSE If (C~~D.EQ.'(."LCULATE') THE~

4Z~l;EL·'

DOWHILE t.q.GT.O)
C'tt GE111\'AZ : '.AI.O.)
CAtL G(Tllt'EL : '.EL.O.l
CJLL OIF~OOEL(AZ.EL.O.OII)

~IITEl1.'ll~.'T30 •• 0If • -.E1'.3)') OFf
EHDDe

ELSE If l(.~~O.EQ.'~RtTE') THEN
CALL GETS("ILE NA~E l ','I~E.I.'4hT-OFFSET-"'hALID"'TA'l

OPEN(12.IILE·FILE.STATUS·'UNKNOWN' .... CCESS·'~')
wRITE(,2) lfUNCEL.lfUNC"'Z.NfUNC,CIUN(."Z.CfUNCEL
.RITE(12) 4MATR.AJhHO~OG,(.OEFf

.1I1IE(,2l 4ZVECI.ELVECT.IDIRvEcr.OlfVECT.NPOINT.4Z0AEL
~AlTE(12) (RII/"4111
(.LOSU12)

ELSE If lCM~O.EQ.'READ') THEN
CALL tETS('fILE NA~E : '.IILE.!.'ANT-OI'SET-ANAL:DATA')
OPENl12.FILE·fILE.4C(.ESSs'R')
IIEAO(12) IFUNC(L.IFUHCAl.NFU~C'CfUNCAl,CFUNCE~

1(,,-D\12) Al'\lTII.AINHO~OG.(.OEFf

IE4D(12) 4ZvECT.ELve(.T.IDIRVE(.T,OffV(CT.NPOINT.4Z0aEL
IE4D(12) EAA"4TR
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146 )
147 )CG
148 )CG
149 )
150 )
\ 51 )
152 )
153 )
15' )
15 S )
156 )
157 )
B8 )
BY )
160 )
161 )
11>2 )
16] )

'0' )
105 )
106 )
16 7 )
108 )
'09 )
170 )
171 )
172 )
17] )
174 )
17S )SOO
116 )
177 )
1711 )
179 )
1&0 )
11:! 1 )
182 )
183 )
111' )
1cS )
186 )
1c7 )
1 el CI )
1119 )
190 )
191 )
192 )
19J )
Hr' )
195 )
190 )501
'~7 )
1'iod )
199 )
200 )
201 )
202 )
203 )
20~ )
205 )
20b )
201 )
20lS )
209 )
210 )
211 )
212 )
211 )
21' )
215 )
21b )
217 )
21c )
219 )
220 )
221 )
222 )
22J )
22' )
225 )
22b )
221 )

CLOSU12)
ELSE If CC~hO.EO.'PLOT-OAT.') THE~

C.LL PLOTilAT.
ELSE II CC~NO.EO.'~ODEL-INPUT') THEN

CALL ~OOELI~P

ELSE l' (C~NO.EQ.'CO~PUTE'1 THEN
CALL CO"'PUTE

ELSE IF (C~NO.EQ. 'INITIALIZE') T~EN

C.U JNITIlLlze
ELSE IF (C~NO.EQ.'OUTPUT-flLE'l THEN

CLOSEf111
CALL GETS(IOUTPUT FJLE l 1.0uTfILE.L$.OUTfILE)
OPEN( 11. f IL E&OUTf IL E.ACC ESS.' w' l

ELSE IF fCMNO.EO.'OEfINE-ANTCAL-INPUT') THEN
CALL INPOEFINE

ELSE II {C'''''.O.EQ.'olSPLAY· ...nCAL·INPIJT.1 THEN
CALL GETS('CALI6AATION INPUT FILE l (RTlANTCAL-IN.I.flLE.LS.

e 'CRTlAHTCAL-!NPUT:O ... f.I,'l
If (flLE.NE.'(RT)lNTCAL-P,PUT:O"'U') THEN

F IU&f ILE (1: "INO(LS.b) l
FILE·' CATl"'NTC"'L-JN-""ILE{l :-11/1' 10ATA'

END I F
WII!TEC1. I (e FIlE N ME_ ·,Al'l IllEC11.1)
OPEN{12.FllE·FILE CCES5*'R'.STAtUS·'OLO')
OOw!'lll..E (.T,lULl

"EAOn 2. I CAl "EIlIl-SOO) LINE
1·801 oOWi'lllEILINECl:II.EO.' ' .... NO.I.GT.l1; J.I-11 E"'ODO
OUTPuTt') l1NE11:11

EHOOO
ClOSE(12l

ELSE IF ce~"O.EO.'S"RT-ANTCAL" THEN
CALL GET$C'C ... ~lall ... TION INPUT flLE : (RTlANTCAL.IN-'.flLE'LS

'CIITIANTCAl·INPUTloATA')
II CFILE.NE.' {RT) ... NTCAL-INPUTIOA"'1 THEN

fllE&FJU(1 :I'II'lOIU'Cll l
fILE-' (IlTlANTCAL-IN-'I/IILEC1 :-1lll':D"'T""
CALL COMND(ICOPY '11'(RTl"'NTC"'L~INPUTIOATA '//fILEI/""

ENDlI
WRITE(l,'(. flLE NlME_ •• Al') IILE(ll-l)
C"'Ll COMNO("RT ANYC~L"')

ELSE If ICI'I'lO.EO.'STOP-ANTCAL'l THEN
CALL CO~HOC~IlT "'CSTOPI")

ELSE tf ICI'INO.EO.'oI5PL.~Y-S"TUSl) TItEN
CALL DPENS(12,I CRT)ANTCAL-ST"'Tu5ID.TA"'R','OLD'_JE~)
If (IER.~E.O) GOTO 999
OO~HILE I.TRUE.)

REAO(1Z"'''')'_ERR_S011 LINE
1-80; OO~HILE(LINE(I:I).EO.' ' .... NO.I.GT.1); I-J-l; EhoOD
OUtputen I,.J'I01:1)

ENOOO
CLOSE (12)

ELSE If (C"ND.fQ.'TEST-OI'IAC~SlfIIPLIIoG')TItEN
C"'LL O~~CTesT

EI,.SE If (Cf'I"O.FG.'CO"~ENT-"'!lOUT-THESE-PIIOGRlfI\S')THEN
OPEN 112;f IL E.' (RTl ANTCAL-C O,",I'IENT: OATA' .ACtESS-' .... '.

STATUS- 'UNlNOOlN' l
OLL GETS(''''LE~SE.GlIfE YOUIl 'lA~E : ',LlNE.LS.I'lNI)
OuTPUT(1)
OUTI"U1(ll '''IlITE YOUR CO"''''ENT AIoD TEIl'"'INATE OI}TH CNTRL-L:'
OUTPuT(1)
OUTPuTl12 )
WRlun2.1011 '(O'll'l(NT fROM 'IILINE{l:LSlII'. "

- lTl1'1IS)."OHII'II,ITI",C1)_5T"'T(IS),-O
OUIlIItILE (I.ED.Ol

RElO(O,' CAI 'l LINE
oorOR J-1,~O; If(ICHAR{LlNE(J:Jll.EO.1481 l-J; (100DD; J- -l
If (I.NE.O) J-l-l
If (J.NE.u) T!'lEN

DO~~IL.E(LINE(J:Jl.EO.' 'l; J-J~l; EHO DO
OuTPuT(12l LINEC1:J)

END l f
ENOOD
caUf- "
OUTPUTC12l1 CLOHC121

HSE II (Cl'INo.EQ.'STOIIE-FlLE-COIIIIE"'T'l TItEN
CALL CO~O\O"

ElSE If (C~HD.EQ.'STORE-fILE-ItE"'OING')TltEN
CAlL TITLO"

ELSE IF CC"'ND.EO.'EXJT'1 TItEN
CLDSE(1ll; STOP

ELSE If 'C""NO.EO.'hELP'l THEN
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COMMON/FU~CMOOJIFUNCELC'O).1'U"'ClIC40).NFUNC.C'UNCll(2 U).
CfUNCH (20)

CH~RACTER CFUNCAZ.'0~CfUNCEL.l0

COMMON/fITOATA/l~ATIl:C'600l'A1HHOMOG('O).COEfFC4D)

CO~MOh/OffSO.T./AlYEC1Cl0QQl.ELYECT{1000).10IRVECTC100Ol.

OfIVECTll000l.HPOIHT.AlOREL
C~ARAC ER liOIl:ELtQ
AZYECTCNPOI'l).AZ
ELYECTC"'POI~T'·EL

10IRVECT{hPOlkT)·IDIIl:
Off~EC·{NP01NT .~Ff

RETuRN
!NO

fI'DOO
MAXHI<Y_.; OO'OA 1.,.10'; .... N1ST.HA10CIHIST(ll.H•• ~lST);~NOOO
A"SQRoSQRT(A"SCIl/NPOINT)
wRITEC1'" ( •••••• 14.A.'6.3, •• 16.3).)
AlCilfL.' OFfSfT HOOEL 11T. ''''POINT.' POINTS MSOR ERR .1.
AHSOR.' HAl ERR .',ERIl"'.
~RITE('1"{/~~l/a.J2.2•• Al0"H·'Al0,2k •• f~.3 •• • • •• fS.)).l
«I.C~l~C"ltl JkCAZ(l'),C1lJNCEL(11UNCeLClll.(OffFCI).

fRRVECT(1»,lo1.NfUNCl

COMMOH/fJkCHOOJlfVHCEL{LOl.JfUhCAZ(40).NfUNC.CfUkCAZC2O).
CflJNCEL(20)

CHARACTEA CfUNCAZ.'0.CflJNCEL.1Q
COHMOH u l ToAT .1 ..... TIl (1 000) .A INHOf'lOG t 40) .COfF F (40)
COH~ON/OffSDATA/AZYECT(1000).fLVtCTt1000,.101RYECT{100O).

0IfYECTC10Uijl.NPOIHT,AZOREL

~Il:ITE 1~11jOI

EkOl'
E"'OOO
CLOHC"l,..

CHARACTER "10REL_9
(OMMON/EHROA$/ERRMATR{d20l,ERRYECT{40)
CHAAACTEIl: LI~E-132.flLE.)2

OlHe~SIOH IH!ST(101)
OlfllENS l O'~ lkELI" (40). 11lEi..P2C40l
"'Il ITE {l. ' U-SO'JTPJT FIL. : -)Il
H.PUT(O FJLE
OPEN(11.fJLE·FILE.AC'ESS·'~')

~OFOR 1=1.~~OJNT

AZ·..rvHl(l)
I. l: le.

ltll1·11lIRvHTC!)
Off.OffHCTC!l
DOHlll 'ul.~FUNC

~1~~0~OG:~1.AJNHOMOGCk).FUN'"ODCN.AZ,EL.I01Ill·01F

00.011 "!='4.rHUNC
A~ATR(~.(~·').N~UNCl=FUNC"OD(N.AZ.EL.IDllll·

'U~C~OD(M •• Z.El.!DIRl+AMATR(N.{M·1l·N'UNC)
, 00

(NODC
(101000
OOfOIl N,,~,N uNCJ OOfOIl fII=l.N

A~AT~I~·I~· }'NFU~C).A~~TACM.{~·'I_N'UHCl

EkO~O; ENDDt
OOf()~ 1-1.ltlu·.(; CCUf(Il-A!kHOMOGCI). EI.OOO
tALL "I v(I"A~~.rOU"C.oET.lHeLPldHHP2)

CA~L G'~AD:.~ YR AIH~OHOG.COElf.NIUNC.NfUNC.ll

"'RITUb'{- T•• 'E9.l}1) DET
CALL EAR1"OH
OOFOIl l-l.~FU"C

ERA"'~Cilll+SQ~TtERRM'TIlCI-tl-')/2+lll

E"OOO
.HSOR-J. eAA"'l+~; eorOR /-'.10" 1~IST(I)'OJEHDOO
oorOR f_1,".~:"T

C'_~ 0,,"00(1. CAZveCTCJl.ELVECT(l).IDIAYECTCI).Offl
f~~.Off eCT(li~O~F

&~SQA=ERA-·2.A·S~R

~RQ ••• ·A~"\l(ABSCEAR).EIlAHA.)
J+1Cio-eUI •• St~'
IFlJ.(,T 10ll J"1<J~1 UU.LT.U J.1
l JSTlJl+PdH(J).1

A"PE~OlX C

/20 >
129 >
"O >

'" >
111 >

'" >". >
m >
lJo >C
117 >
m >
119 >
,.0 >

'" >

'" >

'" >
l" >,., >

'" >

'" >

'" >

'" >

'" >
2\, >
111 >
2\, >C
2\, >

'" >

'" >

'" >

'" >

'" >
'00 >

'" >
'02 >

'" >

'" >

'" >C

'60 >C

'" >C
lo' >
lo' >
270 I

271 >

'" >
In I

'" I

In >
270 I

m >
m >
27' >
lOU >

'" >
2~? >
t (I 3 >". >
'o, >
'00 I
l. , I

100 >

'" >
19O I

19' >

'" >
H' >

'" I

n5 I

'" >
Hl I

'" >

'" I

JOO >
JOI >
JOl >JO, >
JO, >
JO, >". >

'" >
JOo >
JO, >
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"O >

'" >
ll2 >

'" >
lH >

'" >

'" >
J17 >
l1b >
J19 >
HO >
311 >
J22 >

'" >
H< >
J1I >
H. >
l17 >

'" >
ll9 >
JJO >C
ll1 >

'" >
JlJ >
JJ< >

'" >
JJ. >C
lJ7 >
])b >

'" >
"O >

'" >

'" >

'" >
lH >

'" >

'" >

'" >C
l <. ) 1A'

'" >C
J50 >
l51 >
J52 >

'" >
lH >
l55 >

'" >
J57 >
J5. >

'" >
JOO >
lO' >
J,' >C,., >
lo< >
l.' >
lbo >
lO' ;
Jbo >

'" >
"O >

'" >
J12 >
J1J >
lH >
J1S >
J16 >

'" >
H. >
J79 >C
l.O >
lO! >

'" >
lO >
,,< >
l. , >
lbo >I
lo' >,

'" >l
'dO "'" >5
)~ l >.

PA6f C 1

IF INFUNC.GT.JOl IOIIITE(11,'(1H1)')
WIIITEC11.+(bJ.· ERROR DISTRI8UTION.l 'l
MuLT'MAXHIST/30·,
OOfOR II-l.JO; 1'(l1-IJ)."'ULT

~RITE(LINE.'(X,SX.J3.1h:l')
OOfOIl J.',101

tF (1~IST(J).Gf.l) THEN
LJNE(10.J:l0.J)·'·'

ELSE IF (IHJST(J).GToI-MULTl THEN
lINEtJ.,0:J.'0).CHAR(b08.IHlST{J)·ll·MULT)l

EUE
LINE (J.,0:J.' Ol.'

ENOIF
ENOOO
wIIITEI11.' (A"')'> LINE

EIoIDOO
WRITE{1'.'C •• Tll.,0C·J········_·>.lHI,. NEAS.OFFST•• l l)
WIIITE(11.'{T9.10(F4.1.bXI.f4.1,. "'ODEL OFFST.l')

• {(U-6l/10.lfl·,.,'l
WRlTEll1,l{1H1l 'l
CL05fl11l
RETUIlN

'"
SUBIlOUTINf INITIALIZf

(O"'MONI FUNCNOD/l FUN(fL {40l, I FUNCAZ (40l ,NfUNC,CfUN(Al (lO),
• CFUNUl(lO)

CHARACTElI CFUNC.Z.,0,CFUN(EL.'0
CO"'",ON/FITO.T./A"'.TR(1600',.lN"0"06140l,(OfFf(40l
CO"'JlION/OFFSO.T.I.IVECT(1000l'ELVE(Ttl000l'IOlR~ECT(100al,

• OFF~ECT(1000),NP01NT'.ZOREL
(".RtCTER AZOREL.9
(OHHOIol/ERIlORS/EIIIIMtTR(c20>
COM",ON/'11LE/IS,ST.T,MON; CHAIl.CTER S'.T(3l.,0,"'ON(12)"O
DIMENSION 111M(7l

CALL CLOCIl(lTPll; M.ITIM(6)
wRITE(",101> 'ANTENNA OFFSET A~ALTSlS"ITIM(5),MON{Ml,

• ITIM(1),5TAT{lSl
iIIRITEI11,' (Hl don".),. INITiALIlEO •• 30(1H.l/)1)
DOFOR 1",1600; ,l,M"R(I)'O; fNODU
OOfOR ,.,,40; "INHOMOG(1).O; ENDOO
OOFOR 1.,,8l0; ERRMATIl(l)'O; fNOOO
RE TURN

'"

COMMON/fUNCMOO/lfUNCEL(40),lfUhC.Z(40),NFUNC,CFUNCAZ(lO),
• CfUNCELClOl

CM~II"(TER CIUNC"I.,0.CFUNCEL"0
(OM~ONIIITOATAI.M.TR(1000l,~IN"OMOGI40).COElf(40)

COM~ON/OffSOATA/~Z~ECT(1000'.EL~ECT(1000l'IOIRVECT(100O).

• OFF~ECT(1000l,NPOINT'AZOREL
CHARACTER AZOREL.9
Of I-O
OOFOR l.l,NfUhC

Off·Off·(OEf~(l)·'UhCMOO(l,AZ,EL'IOIR)

EHOOO
Il ETlJ JlH

'"'
•••••••••••••••••••••••••••
COMMON'fUHCMOO/lfUNCEL(40).lfUNCAZ{40',NIUHC,CFUNCAZCZOl,

• CfUNCEL(ZO)
CHARACTER CIUNCAZ.'0,CfUNCEL.'0
AZ'·AZ'3.14,SYZ6S,'80.; EL'.EL').141S9ZbS/180.
GOTO (1,Z.3,4,5'6.1,~,9,10,11,'l,13"','5'16,11,'~,19,llJl,

• IfUNCELOl
fUNCEL.'; 60TO 98
FUNCEL-fLl; 60TO 98
fUNUL·EL1··Z; 60 TO 911
IUNCEL-EL'··3; 60TO 98
fUNCEL.EL'."; GOTO 9~

IUNCEL.EL1··S; GOT O 911
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'" "'" >.

'" "lO> '"lO, '"lO' '"lO' >11

'" >, ,

'" '"'01 '"'02 >17

'" '",', >lO

'" >20
'Do >..

'" >
'Do >21

'" >12

'" >"

'" )2',

'11 >25

'" >"

'" >17

'" >"
," >"," >30

'" >31

'" >32
'20 >l5
.21 >,.
.12 >"
'" >"," >"

'" >"," >l9
.17 H'
'" >99." >
'30 >
'31 >
'l2 >

'" >

," >C

'35 >," >

'" >," >

'" >

,,' >

'" >

'" >

'" >

'" )400

'" >

'" )401

'" >

'" >

'" >

'" >," >

'" >
OJ >

'" >

'" >
." >
'51 >

," >," >

'" >

'" >
,,' >

'" >

'" >

'" >... >

," >

'" >,,' >

'" >

'" >

'" >

'" ) 1el

PlGE C Il

FUhCEL·EL1··6; GOTO Y8
fUNtEL_ELl __ 7; GOTO 98
fUNCEL_ELlu!l; GOTO 96
FUNCEL-COSCEL1)/SINCEL'); G010 9~

FUNCEL·SIN(EL1)/COSCEL1); GOTO 9~

FUNCEL-(Slh{EL')/COSCEL1)_.~; G010 9d
fUNCEL·(SlNCEL1)/COS(EL1»··3; G01~ 98
fUNCEL-SIN(EL'); GOTO 98
fUNCEL·SIN(EL1·Z); GOTO 91l
fUNCEL·SIN(EL1·3); GOT O 98
'UhCEL_COS(EL1); GOT O 98
'UNCEL·COS(fLl·~); Goro 91l
'UNCEL-COS(EL1.3l; GOTO 96
fUNCEL·'/COSCEL'); GOT o 91l
GOTOC~1,ZZ,Z3,Z4,2S,?b,Z7,~8,~9.30.31,'Z.33,34,3S,36.3 1.38.39.

- 40). lfUNCHCIl
FUNClZ-'; G010 99
FUhCH_COHlZl); GOTO 99
'UNCll.S1NCll1J; GOT O 99
FUNClZ.COS(~·lZ'l; GOTO 99
fUhCAl·SINIZ-Al1l; GOTO 99
IUNClz·cose'-All); Goro 99
FUNClZaSJN(3-lZ1l; GOTO 99
fUNUZ.COSt4·AZlli GOT O 99
FUNCAZ.SIN(4-~1'); 60TO 99
IUNClZ-eOSCS·ll'); 60TO 99
fUNCAZ-SINCS-AZ'); GOTO ~9

IUNCH_COSCe_An)i GOTO 99
IUNUZ.SINCb.Alll; G010 99
FUNCAZ_eOSC1_AZ'l; GOTO 99
FUNtAZ·SINC7-AZ1); GOtO 9Y
FUNClZ·COSte-ll1l; GOtO ~9

FUNClZ.SIN(8-AZ1); GOT O 99
FUhCA1·COSI9_Al1l; GOTO 99
fUNClZaSlN(9_AZ1); GOTO 99
fUNClI_IOIRIZ.; GOTO 99
FUNC"OO·fUNCAZ-FUNCEL
AETURN

'"
SU8AOUT!NE INPUT

CO~MON/OFfSOlT~/AZVECT(1000)'ELVEClI1000),JOIRVECTC'OO O),
• OffVECt(1000),NPOINT.lZOREL

CHARACTE~ lZO~EL_9

CWlAACTER C~NO-32'FILE.3Z,OUTflLE_3l

CHlRlCTER DIA-1.0IA1-Z,FIT.2.COnE."LINE_132
INTEGEA T,~,0.Tl.Ml'01,TZ.MZ,OZ

CALL GETS('lNPUT IILE : ',fILE,I,'(AT)ANTCAl,.OlTA1DATl')
OPEN(10,fll,EsfILE •• CCES5a·A"E~R_~OO)
GOTO 1,01
Ol,L HOLDC10.Z)
OPfNC10,FILEaFILE •• CCESS_'1l')
flTa"
OO.WILE (fiT.~E.'ll'.ANO.fIT.NE.'EL')

ClLL 6ET5('lZ O~ EL OFf ST flT ~ (lZ/EL) '.fIT,I.AZOREl(1:Z»
[NOOO
If Cfll,EQ.'Al') THEN

aZO/lEL·'lZlMUTI'I'
EL SE

AZOREL_' ELE VA 11 ON'
ENO IF
CALL GETI('STARTI~G OATE (T,N.O,WK.NM) ',Yl.O)
CALL GETI('STlATING MONTH I '.1'11.0)
CALL GETIC'5TlRTING O_T; ,,01,0>
CALL GETA( '5TARTI~G TINE (UT MW.MM) ',UT1,0.)
CALL Gf·U'i:lOING DATE (Y,M,D,WW.M") I '.T2.1999)
CALL ~ Tll tE~OING MONTH : '.~2.0)

ClL' ~~1J( 'ENDING DAT: ',02,0)
CALL GET'('ENOING TI~E (UT NK.MM) : '.UTZ.O.)
OATE,·,OOOOOO-C11-1QOOl·,OOOO·"'·,OO·01·uTl
OlTEZ·,00000u-(r2-,9001·,OOOO-MZ.,00·02.UTZ
CALL GETIC'MA~IH~M NO IYE~'TIONS : '.MA_ITER.ll
ClLL GETII('~l_IHU~ LAST COIlRECTION 1 '.CORRNA_ •• l>
OI Il' - , ,
OO~WILE (OIAl,NE.'-' .ANO.0IA1.NE.'·'.ANO.0IR1.HE.'.·t)

CALL GETS('SoIf;EP IllllECTlOtl (. 1 - I.·) : '.olRlr!.'.·l)
ENOOO
~IlITEC",10') FIT.FILE,T1."1.1l1.UT"TZ,M~'02.Ut2.Nl_iTER.CO/lRNl_.

OI A1
fORM~t(_.-I~PUT .,A2._0ATl fROM f ILE : -,l32.1.
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SU81l0UTINE CLE"'N

• STA~TING DATE -'14.X'J2'~,J2,~.FS.2,

• (NOING DATE -d4"'J2.1'J2.X.F5.2.
~AxITeR ·.11.- ~AX lAST CO~A -,'b.l •• 01~.'A2/)

COMMON/FUNCMOO/lfUNCEl(40).!fUNCAl(401,N'UNC.CFUNCAZ(2ul.
CfUNCEL<20l

CH ... RACTER CfUNCIZ.l0.CFUNCEl_l0
CO~"ON/fITOAT"'/I"ATR(1600).AINHOMOG(40l'COE'F(40l

COMMON/OFFSO ... TA/AZVECT(1000).ElVECT(1000l,lDIIlVECT(100u).
O"VECT('OODl.NPOINT.AZOIlEL

C~AIlACTEIl AZOIlEl*9
CAlL GEU('MU!r'lU" DEVIATION FRO~ MOOEl L"'ST '!HED l I.

Elllll'l'X •• 1)
WIIITE{",t(I._OITA CLEAN. ERIlMAXa •• Fb.J •• , POINTS OELETED l-J'

EllI1MB
l-O; LIl'IUP'NPO!NT
OOwHIlE(I.lT.lll'lUPl

1-1_ ,
C"'Ll OfFMOOEL(AZVECT(I).ElVECTC!),101IlVECT(Jl,Offl
EIlIl·ABSCOFfVECT(I)·Offl
I' CEAR.GT.EARf"I .... ) lHEN

WIlITE(11,1(1,·.Z··.F6.2,A,F5.2.3(2x ..... F6.])l"
'ZvECT(ll.' EL.t.ELVECT(ll.'OFF.MOO.',OFF,
'OfF,MEAS.',OffVECT(!l.'OIFfal.OFf-O"VECT{l)

",ZVECT(ll'AZVECTCLIMUPl
ElvECTCIlacLVECT(lIHuPl
IOIAVECT(I)'101IlVECTCL!MUP)
OfFvECT(llaOFFVECT{LIHU'l
1*1·1; l1J11UP'lIf"1UP·1

[NO!F
ENOOO

NPO (NTaO
OOOlIIlU(.TIlUe.)

NERR_O
EAIlCOOE-l
OOWMILetEARCOOE.NE.O)

AEAOClO,IUlt,ERIl_811IlJ L1Nf
NEARaNERA_1
lFCNEIlIl,GT,S)GOTO 999

ENOOO
COOEallNEC2:2l
IF (COOf.ED.' 'l TMEN

AEAO(lINE·100l "~'O'UT"l'l.ELAl.'ZO'F'AZEL'ELEl'ElOFF,
STAA,olll,ITeA,'ZlAST.[LLAST

FORMAT(2X,15.2(1.'J2,.F7,2,T24.F6.2.T12.FS,2.
T19.Fb.3.T48.'b.2,TSb.F5.2.T6].Fb.J,T12.A6.TIIO'Al,
T94.ll,T88,f6.3,T95,f6.])
W~ITE(1,200l Y'~'O'UT'AZAl'EL'Z'AlOFF.AlEl'ELEl.ELOfF,

STAA,OlA.1UR
FORMAT(2X.15.2(1X'J2).f1.2'4X,F6.2.2X,,',2,
2.,F6,3.2 •• F6.2.2 •• F5.2'2X,F6.].21'A6,2.'Al'2X.A1)
OATEa'OOOOOO-(T-1900l_10000_M_100·0_UT
JF COATE.le.oATE2.ANO.OATE.GE.OATE1,ANO.

lTEA.Le.MAxITEA,ANO.
'8SCAZLASll.lE.CO~AMAX,ANO.A8S(ELLAST).lE.COIlRMAX.

ANG.(OIR,Ea.oIRl (':1).Oh.Olll.EQ.OlA1C212)l)T~EN
NPO l NT' NPO 1110 T_1
If CNPOINT.GT.1000l TI;fN

OUTPUT(') 'OATA BUf'ER 'Ull'; N'01HT'HPOINT~1
ClOSE(101
RETURN

ENOlf
IF CF1'.EQ."Z'lT~EN

AZ_AUZ; EL-ElIZ; OFF .... ZO'F
ELSE IF OJT.EQ.IEl') T~EN

AZ· ... ZEl;El·ELEl; OF"ElO"
ElSE; STOP; END l F
If(oIR.EQ. '-')THEN;I01Ral;ElSE;JOIR_.';E~OI'
C_Ll STOIlE{AZ,cL,IOIR.OFf)

EHO lf
END"

ENOOO
CONTlNUE
~AITE(1.'(99(X,F7,'.2X.f6.',4X,F6.',I) 'l

(CAZVECTCll.ElVECT(ll,OFFVECT(lJl,I·',NPOINTl
WIlITE("I(~'14,' POINTS REAO*l 'l NPOINT
CL05E(10l
AETUIlN...

474 )
415 )
416 ) •
477 )
470 )
419 )
400 )
4~ l )
4112 )
411] )1188
4114 )
405 )
4~b )
~! 7 )
4011 )
489 ) •
490) 100
491) •
492 ) •
493 )C T
4~4 )CT •
495 )(T200
49b HT
497 )
4911 )
499 ) •
500 ) •
501 ) •
SO 2 )
50' )
504 )
505 )
50b )
501 )
508 )
509 )
510 )
5 l l )
512 )
S1j )

514 )
515 )
516 )
517 )
518 )999
519 >eT
520 )CT •
52' )
522 )
52] )
524 )
H5 )
52b )
527 )
528 ) C
529 )
530 ) •
53' ).
SH )
533 )
534 ) •
SH )
5]6 )
SH ) •
53l'> )
539 ) _

540 )
541 )
542 )
54] )
544 )
54 5 )
54l'> )
541 ) •
54il ) •
549 )
550 )
SS, )
552 )
55] )
554 )
SS 5 )



SUBROUTI~E "ODElINP

CO!'\!'\OHI fU"ICMOo/I fUNC EL C40l .1 fUNC AZ(40).N fUNC. CfUNCU (lU).
- tfUJrlCELlZO)

CO"MON/O'fSOATA/AZVECTI1000l.ElYECT(1000)'10IAYECT(100O).
O"VECT(1000).NPOIJrlT.AZOAEl
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filEN1).EO.'o'.AIoO.AZOAELI1:ll.EO,'EL')
lfUNCEL<11_1
IFUNtELC?)-'

GOTD 101
ELS e IF IC~ELPI1

IFU",CAl(1)-'
IFCNCAIC?)-?

If INPOINT·Ll~uP.GT.S) WRITEC11.'(1Hl)'l
NPOINT_UIlIUP
RETURN,.,

CHAAACTER AZOREL.9
CHAR"CTER CHElP-10
C"A"'''CTER CfUNC"Z-10.CfUJrlCEl_l0
0"TA. CFUIoCELI

• , 1 I •

- 'EL'.
- 'EL·-l'.

'EL-·]"
• 'El··'"
- 'El-·S'.

'E;'·_6'.
• 'EL-·]I,
• 'El··li"
- 'COUELl'.
- q",..CEU'.
• 'T"NCELl-.Z'.
• 'T"NCEL)··]'.
• 'SI/HEL)',

'SIN(l·fU'.
'SINO·EU',

• 'COS((L)I,
'COS(Z_ELl'.

• 'COSO-Ell '.
• "/COSCEL)'1

DAT" (fUNC"ZI
• , l , •
• 'COstUP,
• '51'«("Zl',

'cost?·"Z) "
• '5INllo"l)1.

'COS(Jo"Zl "
'SINO-"Zl',

o 'C05(4-."0'.
- 'SI'(C4.,,1)"
* 'COSIS*"ll',
- 'SIN(S*"ll',
* 'COSI6*A1)"
- '5IN(6*,,0',
* 'COSC?_"ll '.
* 'SIN(]*"Z) '.
* 'COS(S*"l)',

'SIN(S*"I)1,
* 'COS(9*"I)',
* 'SIN(9·"I) '.

'Sil. Il JIII l 'I
WAITE(\"(10(X,IZ.X.Al0.]X,)Z,X'll0.bX.ll.x.A1Q']X'll. x.,,'O/»)')

* (I.CFUHCAZ(ll,I-10.CfUNCAICI·10).I,C,UNCEl(I),1*10,
* etUNCEL(I_10)l;J_1,10)

NfUHC·O
oO .. H!I.E(.TRUE.)

ClLl GETSC fGIYE lA!1.I"lZ"EL1,IELZ (OR "oE,"ll I'CHELP.J.'O'l
IF (CHELPI111).EO,'D'.ANo.AIDRELI1:Zl.EO.'''%') THEN

IFUNCAI(1)_1 ;IFUNCELCll_1
IFUNCAICZ)-1 ;IFUNtELCi!)_?O
IfUNtA!C])-1 IlfUNCElI3l-11
IfUNtA1{')-? ;lFUNCEL(4).11
IFUNCA1(5)-] ; lfUNCElCSI_"
IfU~C"tlb).Z ;lfUNeE~Cb)-1

lfuNtAt(7)-] ;IFUNCEL(])_'
lFU~CAZ(S)-4 IlfUNCEl{51_1
JFUNCAZ(9)-S ;lfUNCEl(9)_,
"FUNe- ..
wAI TEC1.' {999CJ:.A.l?,·1 - -.A10;111_'''10,/) l 'l

• C('NFWNC('.I,CfUNCA1(lfUNCA1(ll),CFUNCElClfUNCEl(1)ll.
• 1-"NfUI'IC)

A??ENol X C

'50 ,
'"

,
". ,
'"

,
'"

,
'"

,
'02 ,
,oJ ,
'" "'"

,,., ,
" , ,
'Ob ,
,O' ,
'lO ,
'"

,
'"

,
'" ,
", ,

'"
,

", ,
'"

,
'"

,
'" ,
,.0 ,
'" ,,., ,
'Bl ,
", ,,., ,
'00 ,
,n ,
lO' ,
'" ,
"O ,
'" ,
lO' ,
'"

,
,o. ,
'" ,
'"

,
'"

,,,, ,
'"

,
000 ,
001 ,
'"

,
'Ol ,
'O, ,
'O, ,
'O, ,
'01 ,,,, ,,.. ,
''0 ,
'" ,
'"

,
'"

,
'H ,
." ,
'lO ,
'"

,
'lO )101
,\9 ,
,/O ,
." ,,,, ,,,, ,
," ,,,, ,
02, ,,,, ,
02. ,
02' ,
''0 ,
,11 ,
'"

,
'"

,
," ,
'"

,
," ,
oJ, ,
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638 )
639 )
640 )
64 l )
6H )
643 )
tI .. ~ )
645 )
646 )
647 )
64!! )
6/,9 )
1)50 )
65 l )
652 )
tl53 )
I)S l, )

tlS5 )
6~6 )
tl57 )
6H )
1)59 )
660 )
66 l )
662 )
603 )
61)4 )
665 )
660 )
667 )
66!l )
tlI)9 )
670 )
67' >
672 >
673 >
614 >
6n >100
676 >
677 >
67.!1 )
tl79 >
I)!!O >
6dl >(G
1)82 )(
6113 >(G
684 H G
685 >CG
6e6 >(G
6117 >CG
tillS >CG
689 >(G
60;.0 HG
69 l HG
692 >eG
tl93 >CG
1)~4 >CG
tl95 >CG
696 HG
697 HG
00;.11 H G
099 HG
700 >CG
701 HG
702 >CG
103 >CG
104 HG
705 >CG
106 >(G
701 >CG
70b >(G
109 HG
710 >CG
711 >CG
712 HG
713 )eG
7H HG
715 >
71 6 >
7 l 7 >C
718 >
719 )

IHINCAZOl·J ; lFu/<jCEL(3l.1
lFUN(Al.(4l·' ; IFUNCEL(4).17
IFUNCAZ(S)·, ; IFUNeEL(5).14
lIUNCAZ(6)·' ;IIU/<jCEL(6).10
NFUNC·6
WAITE(1. 1 (999(x.A.12.*) • *,A10'1~·'A10,/)J 'l

.. ('NFUNC(I.I.CIU/<jeAZCIIUNCAZ(ll),CIUNeELCIFUNCELCI»).
• 1·,.NIUNe>

GOTO 101
ELSE

II CC~ELP.EG.' l) THEN; l.'; (HELP.'O') ENOI'
CHELP{I+111+1)."I; INPUT{CHELP{1II+1ll IAZ1

ENO 1f
IF (IAZ1.EQ.O.ANO.NIUHC.EG.0) THE N

OUTPUT(1) I THE 10EA IS TO eHOOSE A eO~81/<jATION 01 CAOSS'
OUTPUT(1) 'PAOoueTS 8ETWEEN T~~ Al AND EL IUNCTIOhS LIS· ~O.'

OUTPUT(1)'VOU IOlUST SPEClfY TWO INHAVALS IU1 ••• UZ2 All l

OUTPUT(1)IJEL1 ... lELl AHO THEN ALL THE PAOoUCTS aETWE(/'I tHE'
OUTPUTll)'COAAESPONOING Al UIO EL FUhCTIONS AAE AOOEO ")'
OUTPUT(1)'lIlE L1ST 01 FU/<jtTIONS TO BE fInEO.'
OUTPUT(1)' TO GET oEfAULT C"OISE OF IUNeTtONS AhsweE~

OUTPUT(ll'''OEf" TO THE GUESlION.'
OUTPUT(1) I eXIT BV E/<jTEAING A AETUAN'
GOTO 101

ELSE If (lAZ1.EQ.Ol THEN
GOTO lOD

END I I
CALL GfTlC'lAll l'dAZ2.0)
CALL GETIC'!ELl l ',IEL1,0)
CALL GETIC'!EL2 :'.IEL2.0)
If CIAZ1*IA12·IEL1*IEL2.EQ.Ol GOTO laO
OOFOA IAZ.IAZ1.IAZ2) OOFOA !EL-IEL1.IEL2

""UNe.NfUNC.1
IFUNCAl(NIUNC)·IAZ
IFUNCELCNFUNC)·IEL

(NOOO; (NOOO
(/<jODO
WAITE(1.'C999(X,~.IZ'·) •••Al0"h.'~10,'»')

• (C'NFUNC(I,I.elUNCAZ(I'UNCAZCI».(fUNCELClfUNC(LC11», IE1.~I~ ,el
AETUAN
'NO
SUBAOUT[~E PLOTOAT~

COM~ON/OffSO~TA/~ZVECT[1000l,ELVECT(10001'10IAVECT(100O).

• 01IVECT(1000),NPOINT~AIOREL
CHARACTEA lZOREL09
CNA~ACTEA OU~~Y.1

IX1·30; IxZ·,000; IY1.5001IvZ.150
CAll wlPE
(ALL OAAW(lx1.!Y,.lX2.1Y')
CALL OA.wClk1~IY2,IX2.IY2)

eALL OA.wt!Xl.IV1,lk1,IY2)
CALL ORAwC!X2.lv1,IX2,IY21
CALL ~OveC(lxl.IY1~15l

WAIT(C\.'(· 90 All~UTK .)')
CALL MOvEC(lxZ-50,IY1-15l
WAITEC1.'(. 6300) l)

CALL "OVEC«lx1.IX2)/Z-15'IY1~15)

WAIT(C1.'C. 360.)')
CALL MOVEC(lx1-30,lvll
WRIT(t1.'C. O.l'l
CALL MOVECClx1-30.IYZ)
wRITEC1.'C* 90.)'l
CALl "OHC (11(1-JO.1 v2+ZS)
WRlTU1,1(. EL.)I)
OOfOA l_'.NPOINT

IX.CAIVECTCI)-90>/540.·{IX2-IX1)·lxl
lY.CELVECTC!1-01/90.·CIY2-IY1l+IV1
CALL POINTCIX,IY1

(101000
CALL ~OvEC(O,IY1-50l

wAITE{1,I(X.A9.A,14.A)'l AZOREL" OffSET OATAPOINT olSTAlaUTI N.'
o .NPOINT.' POINTS'

AETUIlN
'NO
SU8AOUTINE 'U.P1 CLP)
•• E •••• E •••••••••••

eHA~ACTEA AZOAEL.9.TITLE*5Q,C.'
eO~~ON/OFISOATA/AlVECT(1000)'(LVECT(1000l'IOIAV(eTC100Ol.
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7dl )
721 )
H2 )
723 )
724 )
72S )
720 )
727 )
728 )
729 )
7'0 )
731 )
7)2 )
7B )
73 .. )
7)5 )
7 Hl )
737 )
73b )
739 )
740 )
741 )
742 )
7" 3 )
74 .. )
74 5 )
74b )
147 )
148 )
749 )C
750 )
7S 1 )C
752 )
1S 3 )
1H )
7S 5 )
1Sb )
7S 1 )
HR )
759 )
7bO )
7111 )
7bl )
7113 )
7b4 )
7115 )
7bO )
767 )
708 )
1119 )
710 )
771 >
712 >
773 >
774 >C
77 5 )
770 )(
777 >
7H >
779 >
7110 >
1tsl >
7",2 )
703 )
70" >
70S >
7110 )
1&7 )
71111 )
789 )
790 )
791 )
792 )
793 )
7"" )
795 )C
79b )
197 )C
1Cih )
799 )
000 )
bOl )

OFFYECT(1000). NPOINT.AZOAEL
CO~~ONJSCAA'C~/OffMA'1101l.20). OFfNU~Cl01l.20l.0fFMAPC1Ub.ZO)
I~TEGER OffMAT.OffNUM' CMAR4CTER Off~AP*1
00 fOR 1-1dOll

00 fOR J-1.20
OffI'lATCI'J)_O
Off~lJI'ICI'J)_O

OffMAPll.Jla'
( NOOO

E~DDO

TlTlE-"
00 fOR la1.NPOI~T

lAZ a lkT(CAZVECTCl)-90.)/5.)·1
IEl-INTC(lYECTCllJ5.l.1
OfFI'IATCIAZ.IEl}-OffI'lATCIAl.1ELl.OFf VECTlll.1000.
OFfNUI'IIIAZ.IEllaOffNUI'ICIAZ.IEl)+1

ENOOO
00 fOR 1-1.10tl

00 fOR J"'.ZO
If 10ffNUI'ICI'J}.NE.0) THEN

CAll SYI'I80lI0ffI'lAT(I'JlJOffNUI'IC1.JlJ100 •• C,
ElSE. C., ';(NOlf
OffIllAP(I'J)_C

EJ'1000
(1'1000
TITlE"AZOAElll' OffSETS. I'IEASUAED.10'
CALl PRINTOffllP.OffI'lAP.TITLE)
RETURN..,
SUBROUTINE I'IAP2ClP)

CHARACTEA AZOREl-9.TITlE-50.C.1
COI'II'lON/OffSOATA/AIYECTC1000l.ElVECT(1000l'JOIRVECTC100Ol.

OffYECTC1000l.NPOINT.AJOREl
COI'IMON/SCRATCH/OffI'lATC1011.20). OffNUMC108.Z0l.0ffMAPC1Ull.ZOl
INTEGEA OffI'lAT.OffNUI'I; CHARACTEA OffI'lAP_1
00 fOIt 1"1,108

00 fOR J"1.20
OfFNUI'l(I.J)"O
OffIUP(I'J)'"

ENDOO
fNOOO
00 fOR 1-1,NPOINT

IAla!NT(CAZVECTCI)-90.l/5.l.1
IEl"IHT(ElVECT(ll/5.l+,
OfFNUI'I(JAZ.IEll"OffNUI'ICIAZ.JEL).1
CAll Sl~BOl(OffNUI'I(IAZ.IEl)'l•• C)
Off~~P(IAZ.IEl)"(

EHDDO
WRJlE(TITLE"('NUMBER Of OFfSETS ~EASURED. lOTAl"'.I')') NP01NT
CAll PAIHTOFFClP.OfFMAP.llTlE)
RE TURN

'"
SU9AOUTINE MAP](LP)

(HARACTER AZOAEl'~.TITLE-50.C'1

COM~ON/OffSOATA/Al~ECT(1000l.ElVECTC1000l.IDIAVECT(100OJ.

OFfVECT(1000).NPOINT.AZOAEl
CO~I'ION/SCRATCH/OffI'lATC108.20l. OfFNUM(108.Z0).OffMAP(1~e.lO)

INTEGER OffMAT.OffNUM; CHAAACTER Of'"AP.1
DO f DA 1-'.108

00 fOR J -1-20
A1"90.t(l-l)-5.+2.5
El"(J-,)-5.+2.5
CAlL OffMOOElCAZ.El.O.Offl
C.lL SlM90l(Off*10 •• Cl
OFfMAP(I.Jl"C

END DO
ENOOO
TITlE_AIORELII' OFfSETS, ~ODEl.10'

CALl PAINTOfFClP.OfFMAP.TITlE)
RETURN

'"
SUBaOUT!NE ~AP4CLPl

CHARACTER AZOAEl·Q.TJTlE·50.C+1
COI'II'lOH/OFfSOATA/AZVECT(100Ql.ELVECTC1000).lDIAVECTC100O).

OffVECT(1000).NPOIHT.AlOREL
COI'IMOH/SCR4TCH/OFFI'IAT(101l.20). OffNUI'IC108.Z0l.0ffMAP(,08.2U)



APPt/.DIX C

," 7

'" ,
". ,
,O> ,
'Do ,
'" ,
'0, ,
oJ, ,
'" 7

'" 7

'" 7

," ,
'" ,
" , 7

'" 7
lIH 7
,lO 7

'"
,

'lO ,
,11 7
e22 7
m ,
SI, 7
,1\ ,
,', ,
," 7
,lA ,
," 7

'lO 7
~1l l 7
,H 7
OJ, >C
OJ, >C

'" 7,', >C
SH 7,', 7
oH , •

'" 7

'" ,
,,' 7

'" 7

'" 7

'" 7

'" 7." 7

". 7

'" ,
,lO 7

'51 ,
05' ,
'" 7

bl' ,
OS, 7
OS, 7

'"
,

'" 7

'" ,
,,' ,
,,' >C", ,
'" ",O' 7

,,' ,
'"

,
,,1 >C

",' >100
H9 ) 11 o
07' )120

'" "'"
,

'"
,

.1< ,
'" 7

'" ,
b11 ,
", ,
," ,
'"

,
'"

,.., ,
'"

,
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INTEGER O'F1AT.OfFNUM; CHAAACTEA OFFMAP_1
00 FOIl 1""'08

110 FOA J-',20
:'HFMATtl'JI_O
OFHtUM(J,JI_O
OlFI"AP<t.JI_'

ENODC
(/<j000
DO FOR !-1.~POINT

IAZ-INT'(AZVECT(I)~90.)/S.I+1

!EL-INT(ELVECT(I),S.)+1
OFFMAT{IAZ.IEL).OFFMAT(lAZ,IELI+OFFVECT(1)_1000.
OFFNUM{JAZ,IEL)-OfFNUM(IAZ.IEL)+1

ENOOO
00 FOR 1-','08

CO 'OR Jcl.lO
lF{0"NUM11'J),~E.Ol THEN

Alc92,~_(I~1)_S.

EL"&!.~+(J~1)·S.

tALL OFIMOOEL'AI.fL,O.OF')
C'Ll SY~80L{(OFIMAT(I'J)/OF'/<jUM{I'J)/5D._0"_ZO.,C)
IHF"'APll,J)_C

EL SE
GIP'AP(l,»_'

Eh O! ,
(hOOO

EHO 00
TITLE_AtORELII' OFFSETS. (MEASUREO~MODELI_20'

(ALL PRIHTO'F(LP,O""UP.TITLE)
RfTUN~

'"

(HARA(TER AIOREl-9,TITLE-SO.(_1
COMMON/OI'SOATA/AZVECT(1000)'(LVECT(10001.10IRVECT{100O).

Ol'VECTt10DD).NPOINT.AIOREL
COMMON/SCAATCN'OFFMAT(10~,20), OF'NUM(lD8.20l.EllRMAPll0b.20)
INTEGER OFF1AT,OFFNUM; CHAIlA(TER ERRMAP_1
(All ERRINTRl
00 FO~ 1-1.1011

00 FOR J"',20
IZ-90.-(1-1)-5,_2.5
fl c (J+l)-5._l.5
'ALL ERRORIAZ.EL.D,ERA)
If C~tOREl(1:1).EO,'~'l EAR-EAR-COStEL-3,14159265/1bO.)
(ALL SVMBOLCERR-1DO •• C)
EIlIIMAP(l'JhC

["'000
EHOOO
tF (UORELt1lll.~Il.'''O) TME~

TITLE:a'ESTlIUTEO AZlf"IUTH OffHT ERAORS-lOO-(OSIELl'
ELH

TITL(-'ESTtf"l~TEO ELEVATION OllSET EARORS-lOO'
eh01'
CALL PR I "'Ton (LP.ERRIIl.\P,y 1TLE)
RETUIHt

'"'
(NARACTE~-1 OFF AP('06.~O).TITLE

!hTEGEIl lTlM(7)
CNARACTER LIHE.132

'ORMAT'" lOX.A.5x.lZ,A.l~.5X._ElSCAT_.A,II)

fORMATCBx,-Al _.19tl).)X»
f OAf"IA TC5x. -EL-,6 _.109 (-, _) • SX)

CO~MON/TtTLE/IS.STAT'MOH; (N.\RACTER STATC)l_10,MON(1Z)*10
DO fOR 1-,.13&!; LINE(ll!)_t '. EHOOO
CALL (LOC«ITIMl; "*ITI"(6)
wRITE(lP;1001 TITLE.!Tlf"I(5).f"IONlf"l),ITlf"I(7),STAT(JSl
1A-90
IoiRITE(LP.lla) (IA+I-l0.1_0,S,,)
IoIIlITE(LP,1Z0l
L!NE(1'114l:a':'
LINECll)lllJ)-' .
DO fOll ~,"1 .20

IoillITE(LINE(6,1Z).'(12.1.1H-.I)') 100-(-5,10S-K-5
J-Zl-K



'''GE ( H

.....••.•.. ~••.......•... "..

• •• s

•••

•••, "

,,'
, t,

E'l I r
f ~. l

."
"

,.,

DO ':OR 1.",0d
LI~E{14·1:14_1)·OF'"AP(I'Jl

E'ItlOO
.~ITECLP,t(a)'l LINE
.. O ~(\Il :.'5,'221 LINECL:P.' 'i ENODO

E~OtlO

WRJTE{LP.,20
IlETUR'"...
... ~ .....•..•...•..•..

SU8A'lUT Il ·"Ar CALCULATES THE l'IfAN SQU ... IlE fRROR <or .. Z) OF,
o

F(AZ.ELl. ~ 'U'tC"ODt~,"Z,fL;101I1loCOEHCIl)

I

CHAU(tER C.,
l A."INl' ... )
HUA.GLO) h<E'"

1F ,. F.QJ '''EN
'''C .1ltl.l._'Il)

fUE
·C".Fl{IA/10_o4l

ENO l F
ELSE

H(U. T.-'O) TIIEt.
.~ .A(JlI'O_Q1l

(O~KON' ~~C~~L/IF~~CfLC'O).lFUNCAZ(401.NfJNC'CFUNCAZ(2D),

CFU .... CELC(0)
CH1RACTER CFuNcaZo10.CfUNCEL*1Q
CO~~OH/FITOATA/A"ATR(1bOOI.AINHOKOG(401.COEfF(40)

CO~~ON/DFfSDATA/"'ZVECT('OQOl.ELVECT{1000).IOlIlVfCT(100Dl.

• OrFvECT(1000),N'OlNT,AZOIlEL
CHARACTER .Z~RE_·9

(0""ON/ERIlOIIS/ERR~ATIl{b20)

DJ~E't~IO~ IUNC.ECC'OI
tIorOR 1_,.NrUNC; FUNCVECll).fUNCMOO(I.AZ.EL,IOlA)i (NOOU
UR·O

fNDDO
WAllE.", (x.A/i ,)

• 'EIGE~VALJES .N~ EI'E~VfCTOAS.'O~a 0' THE ElIROR "A1R14 :'
WIII'ft11"t· S~~l EV·,T10,ol •• 9YCt~»')(t'J_1."'FUNCl
WAITEC",' (x.,1a •• I-*,99C,,)J ,) ('-----','''',NFUNCl
DOfOA J-l,,,,, .. ,.C

~~ITE(1\.'(X.'7.3.T10'*1 *.99(15)./)'1
* EI'VALI I) t1000.*fJGIIECTlI'(J-11*"'fUN().1_1,HIUNCl

f~DOO

RE TUll't

'"

CO u"'(~ D/iF~~(EL(40l.LFUNC.Z{'Ol.NFUN('CfUN("'ZI20).

• CFUhCfU(0)
C ... ~'TEA r AZ-'C,CfUNCfL-'O
(0~~ON/llttl""A/.~.TAI1000).AtNHO~OG{40J.COEF'140)

CO~~ON/OfrSD~TA/AZVECTI1000J,ELVECT(1000).IDIRVECTC100OJ,

o OFFVECTC10~O),HPOINT,AZORfL
CHARACtfR AZORcLo9
CO~~ON/ER~OR$/ER~~ATR(820)'ERIIVECTC~OJ,EIGVALC4Q).EIGVttTC1bOOl

~J~E~SIO~ fU~CYECT(.C)

DIIH't'P~ EL~ ZO)
~.~ ~ ,JUI,Ctllli:

~ j E "AT (Il
lN~OO

CALL E:~f~(kEL~.EIGVECT.N'UNC.Q)

DorOR t.l,NfU/ol
EIGV1L JI.SJHTC~ELP(I*('·1)/( Il)

88' )
8115 )
8110 )
3d7 )
'll!& )
~d9 )
1190 )
1191 )
892 )
b9J ) C
cl9' )
~v5 )(
1196 )
~97 )
1I~& )
Ov9 )
~OO )
901 )
902 )
903 )
9o, )
905 >
~Oo )
907 )
90b )
vC9 )

"911 )
Y12 )

. J >

9' 4 )

", >
>

911l )
r,,9 )
~lO )
92' )
922 )
923 )
\02 .. )
"25 )
; .,
~, , )

y,~ )
1129 )
930 )
93' )
Q]l )

9]] >
9h >
.,B >
9'''' )
931 )
''dr! )
919 )
940 >
9" >
942 >
'H 3 >C
9" >C
945 ) ••••
'" Cl ) ••••

947 >••••
9 .. 11 ) ••••
;. .. 9 >••••
"50 ) ••••
9~' ) ••••
952 ) ••••
95] )

951. )(
95~ )
95t1 )
r,s 7 )
951" )
959 )
900 )
Q01 )
902 )
hl )
~ ... , )

~o~ )
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sueAOUTINE ERRltiOlAG

SUBROUTIHE [ARINTR!

p.ra c 15

SU8ROUTltiE TO CAlCULArE THE CIAGOI'(Al ELEMENTS Of THE ElIROR MATAll
............ ~ ................•..........•.................•.•........

DOFOR (.,.NFUNC. bOFOR J~I'N'UNC

IhJ.{J-1)/l._1
IHJ.Nf.1l TlHN

ERR.ERR-l.-FUNCYECCIJ-ERRMATRIIRl_FUNCVfCCJI
ELS[

[RR.ERR-fUNCYEC(ll-ERR~ATA(IRl.FUNCVECCJ)
ENOH

ENOOO; ENODO
ERR·SORT(ERR)
RETURN
'HO

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
SUBROUTINE TO CAlCUlATE THE OFf-DIAGONAL ELEMENTS OF THE EAROR ~ATRI.

CO"l'lO'l' f UNOlOO/1 FUNC El C401, l fUNC Al C40l "'If UNC, o UNCA ZClO),
• CfUNCELClOl

CkARAeTER cfuNCAZ.10,CFUNCEl.l0
COMl'lON/ f ITOATA/AMATRClbOOl,AII'(HOMOGI40l,COEff(40l
COMMON'OffSOATA/~tYECT(10001.ElVECTI1000),10IAYECTC100Dl,

• OfFVECTC10001,NPOI'lT.AZOREL
CHARAeTER AIOREl.9
COMMON/ERRORS/ERRMATRl820l
CO"MOI'(I SCAA TCHI SUM1 C8201, SUI'lZ (bZO)
OOFOR K.l.I'(POINT

AI.AIVECT(~l; EL.ELVECTC(); 10IA.10IAVECTI~l

OOfOA 1.'.NfUI'«(; 5U"'(ll.0; ENDDO; OFf.O
OOFOR N.,.NfUNC

fMOO·fUNeMOOCN,AZ,EL,IOIR)
of f .OF f -c OE f F CHl. ''''00
OOfOIl 1."HfU~C

SUM1«(}.SUMl (1}-FMOOoAMATRCI_(N-1)oNfUNCl
ENOOO

ENOOO
Off·OfF-OFfVECT(K)
OOfOIl 1·'.NfUNC

11l·1·(1~11'2_1

ERRMATAClk)·ERR"ATR(IAl_Ofl·OfloSUMl CI).SUM1CI)
ENOOO

ENOOO
WRITE(1,'(I,·I'J··,12.12,·EAR •• ,El'.l)') I,J,ERR
RETURN

'"

COMMoN/'UNeMOO/IFUNCELI401.1FUNCAZ(401.NFUNC,C'UNCAZ(l.O).
• CfUNCEl(l.O)

CHAAACTER CFUNCAZ.'0.CFUNCEl.'0
eO","ON/FITOATA/A"ATRC1600l.AINHO"OG(401.COEff(40)
COM"ON/OfFSOATAJAIVECT(1000),ElYECT(10001,IDIRYECT(100O),

• Of,vEeTCTOOOl.NPOINT,AZOREl
CHARACTEA AIOREl.9
COM"ON/ERAORS/ERRMATRC8ZDI
COMMON'SCAATC~/SUM' C8Z0).SUMll~2D)

OO'OR K.,.NPOINT
AZ.AZYECTCKl; El.ElVECTCKl; !DIA:loIRvECT(KI
lTIIIANGlE·NFuNC-{NfUNC-11/2_NfUNC
DO'OR l·'dHl/;NGLE; SUM1(1):0; SUM2(lI.O; (NOOO; OfF.O
OO'OR N.',l'(fUNC

fMOO·FUNCMOOCN,AZ,El,IOIRl
O'f.Off_COEff(N)·fMOO
OOfOR I.,.NFUNC~'; OO'OR J.I.,.NfUNC

IR·J·CJ~l)JZ·I

SUM1{IR)·SU""CIRl-fMOO·AM_TA(ltC~-1l.NFUNCl

SUM2CIR).SUM2CIRI-fMOO-AMATACJ_IN-l1.NfUNC)
ENOOO; EI'(DOO

ENODO
Ofl·Off-O'fVECTC~1

OOfOR 1.,.NfUNC-1; OOfOR J.J-1,NfUNC
1l'·J·CJ-1)/2"1
ERR"_TR(II1)·EARM'TR(IRl·Ofl·OfJ·SU~lC1R)·SUMZCIA)

HoIODO; (NOOO
ENOOO
WRITEC1.'C.,·I'J··,12.IZ.·ERA ••• E11.2)'1 I.J,ERA
RETURti

'"

APPENOIl C

'" ,
'"

,,.. ,
'"

,
07. ,
'" ,
'" ,
m ,
'" ,
'" ,
'" ,
'77 >t

'" ,
'" 'c
9~0 >t

'" , C

'" ,,,' ,
'" ,
" s

,
'" ,
'"

,
". ,
'dO ,". ,
'" ,
'"

,
'" ,
'" ,
,os ,
", ,
'" ,
'"

,
'" ,

1000 ,
100' ,
HJ02 ,
100) ,
1004 ,
100~ ,
1006 ,
1001 ,
lOve ,
1009 ,
l Dl O 'eT
101 l ,
l Dl 2 ,
1013 ,
, 014 ,
1Dl ~ "1Dl o '(
lv" '(
l al Il ,
1019 ,
1020 ,
102 l ,
1022 ,
,023 ,
IOl4 ,
1025 ,
'026 ,
1021 ,
lO2b ,
1029 ,
10)0 ,
103' ,
1032 ,
lon ,
1034 ,
lOB ,
10)0 ,
1031 ,
1038 ,
10)9 ,
1040 ,
'041 ,
1042 ,
,o .. ) >tT
'0104 ,
100 ,
1046 ,
1047 ,



SU9ROUTlNE TO TO SET STANOARO QfO T.as TO A LINE WITH OJ<llY
CONTRDL-I AS(II MARKS

HRITE(1. '(/1HS .... )') PAM(1ILPRMl
IIU.0(1.I(')<) (BUI
If (CBul.EQ.' ') CBUF.OEF
If (BUI.EQ. "l (BUI.'.'
PBUI*'
GOTO lOD

P·P·1
[NI)OO
IF (P.(Q,133) P.'H
S-eaUf{P5uF:P-ll
LS-P·PBUf
PBUf.P·l

[LSE

SUBROUTJN[ Ge:Tl(PR"I'I.IDEF)

SU6ROUTI"'E GETR(PRM.R.ROEf)

OI"'ENSIO~ LINEI132l.LIHE2{200)
LOGICAL uaSTOP
NSP*40B
I*OJJ·1
001.011 IU (J ,LE _l)Z)

I- l' l
JI(L''''E(1'.NE.l1B) THEN

LINE2(Jl_LINE(I)
J .. J. 1

EL SE
II (TABS10P(Jll THEN

LINE2lJlalUP
J. J • l

EHO If

(HARACTER PR"'-32.0Ef-6.S-10
WRITEIOEf.' (161'1 JDEF
(ALL GETS(PR~.S.LS'OEI)

S(LS-1:101· ' •
lNPUTlSl J
RE TURN
!NO

ENO I F
(ONT INUE
OUTPUT(1) IGOlNS OUT IROM GETS, PBUf.t.paUI.' CBUf.'
OUTPUT 11 l (BUI
OUTPUT(1) ISTAING OUTPuTTED _"'j 'IISIl :LSlll' I'
OUTPijT(1) 'lS-' 'LS
RETURJ<l...

(H ... RACTER PII~*32.DEf*32.S.3?

wRITEIDE,.I(E1S.&.1S.) I) ROE'
(ALL GETSIPRM.S.LS,OE')
SClS·t:32)·'"
lNPUTlS> R
RETuRN...
SU6ROUTINE SETT'BS(LINE.L[NI

...........•........••.......
IMPLICIT I~TEGER(~-l)

COM"'ONlIlUPEIl/CBUf.PBuf; CHUAcaR CBUf*132: INTEGER PDUf
C"iAiCTER PA~.80.S.)2.0Ef*32.HUL.t

OA'i PBUI.caUII'.1 'I
OUTPUT(1) 'JUST CA"'E TO GETS. PbUI.'.PBUI.'CBUf*'
OUTPUTCU (au F
NUL_(IlUIOl
LPR"'·LEN(PAMl; LOEf-LiN(OEf)
OOWHILE «BUfIPBUf:PBUf).U.1 ' ....1'I0.PBul.LE.132

• "'ND. elluf (PBUf : PBUf) • hE .NUL)
PBuf.PBuH1

ENOOO
If (C8Uf(P8UI:PBUfl.EQ.I.', 'HE~

S-DEf~ P8Uf.PBUf+l
LS-LEI'HOEFl
GOTO 222

ENDlf
If IPBUf.LT.133.iNO.CBUf(P8UI:PBUf).NE.HUI,.) THEN

P.PBUf
DOWH1LE (BUf {PI Pl .NE. I "iHD.caUf (P; P).NE."'UL.iNO .P.L T,1 32

,iND.(BUf(PIPl.HE. I.')

APPENDIJ C

1048 >C
1049 >
1050 >
10S1 >
10H >
1053 >CC
1054 >CC
lOSS >
1056 >
lOS? >100
1058 > •
1059 >
1060 >
1061 >
106Z >
1003 >
1064 >
laoS >
1066 >
1061 >
10611 >
1069 >
1070 >
1011 >
1072 >
lon >
1074 >
1075 >
1076 >
1071 >
10h >
1079 >
10110 >
l GII1 >
108Z >
10113 >
101:14 >HZ
10115 >cc
1086 >CC
1087 >CC
\01111 >cc
10119 >
1090 >
1091 >
109Z >
1093 >C
1094 >
1095 >
1096 >
1091 >
109!! >
1099 >
'100 >
1101 >
"02 >
1103 >C
1104 >
11 05 >
11 06 >
1101 >
l tOll >
1109 >
"10 >
t" l >
l11Z >C
1113 >C
l l 14 >C
11 t 5 >C
\ 116 >,,17 >
" 111 >
111 ... >
\120 >
l l 21 >
1HZ >
11 Z3 >
1124 >
1 tZ5 >
11 Z6 >
l1H >
11 Zll >
1l 29 >



APPENOIX C PAGEC1?

) ..••......••....•..........•.........................•.............•... ~ ..

....•............•.......

IF A oIORO IS A LEGAL A88REVI"no ... o,
AS l'" SINTlIA"l COM"""'05 ARE iJHO.

THE A8BREVIATION INPUT TO THE PROI>R~~.

REfURrjS AS CO"PLETE VEUION Of THE CO""'AND
THE NiJ"aE~ o, THE COM"ANO ~ETO~~EO

l. If ~O flTTlljG CO""A"O "AS FOUNO
2 IF Al"IlIGuOUS .l.88IlEVIATIO,,"
O, OT"("~IS(

FUNCTION TO TEST
ONE. SAME "ULES
SEQUENCE:

OLL CMNDFIT(CO"lMANO.IC"NO.IUR)

IS EDUAL TO THE HUi't8E~ OF CO"i'tA~OS

SHOULO 8E AT L~AST S~ MUCN,

ENDOO
COMI'UNO-' HELP'
ENO 11
RETURN

'"
LOl>lCAL
ANOTHE~

CALLIHG

ENOOO
RETURN

'"

DO~HILE'.NOT.TABSTOP(J»

LINE2(J)-NSP
J.J .1

ENOOO
ENOH

fNOOO
K-132;00~kILE(lINE1(K).EO.NSP);K.K-l;ENOOO

OO'OR I-'.~; LINE(I)-LIN(lCI); (NDOO
OO'OR 1.~.',D2; l1NE(I)-O;ENOOO
LEN-I(
RETURN

'"LOGICAl 'UNCTION TAeSTOP(J)
IHTEGER ITABS(S),HTA8S
OATA ITA8S/b,,4.]0.4Q.50,60,10,80/,HTA8S/!1
TA8STOP-.'AL5E,
DOFOR I-l,HU85

IFCJ.EQ.IT~85(1» TA8STOP*.TRUE.

NCMNO
CCM"'D

CONOITIONAL COMPILATION H. IF _UTOMAliC HELP IS wlSHEO.

C'lLIHG 5EOUENCEl

SUeROuTINE TO FlND A CO"' .... ANO 'R'=lfOt A COi't"AHO SET If HIA8BREVIATION
IS GIVEN. CO~MAHDS ~HD A8BRE~I_TIONS fOllOw THE SAME HiJLES
A.S El> IN SINTIUN III. t'OR BA"lPU hEL-·OUT IS A LEGAL ABBRE­
VIATION Of HELP-"'E-OUT-OF-THIS) THE CO"'MANO SET USEO IS CONTAIHED
IN fil( COMMON SYRING ARRH CCMOI

SU8ROUT' NE , l TC"ND (CO"'MANO' (NO, l E~ R)
I",PLICIT lNTEGEIl(A-Z)
CHARACTER COMMANC·)2
CO"MON/COMMANO/NCMND,CCHNO; CNA"AClEII ((M"'OC30).32
LOGICn LEGAL,-,
OOWHILEII.LE.NCMNO.ANO •• NOT,LEGALCCOHMANO.CCHND(J»); l.l.';(NOOO
IF (I.GT.NCMNO) TNEN; lER".'. GOTO 1; ENOIF
If (COMI'IAND.EO.C(MNO(l» TIlE/H IEII"-O; (NO_I; GOTO ,; E/tDIF
J ·1.'
OO~HILE(J.LE.NC~NO.ANO •• NOT.LfGAL(COHHA~O.CCM"'O(J)I);J-J.';EHOOO
If(J.GT.NCJIINO)fIH"'; COMMANO.CCfll"O(l); C/'lO_'; !EII"-O; GOTO 1aNOlf
OOWHILE IJ,LE.NCMNO.ANO,COMMAND.NE.CCMHD(J»; J.J.,; ("000
IF (J.GT.NCMNOl THEN

IER".2; GOTO 1
ELH

COMM,NO_CCHNO(J); (hO-J; IERII.O; GOTO 1
E"'O 11
CONTINUE
l' (COMHAND.EO.'HELPt.ANO.IE~~.EQ,OlTHEN

(ALL GfTS(I_HICH CO"MAND l "COMMANO'lS.I')
DOFOIl 1-' ."'C"ND

I' (LEGALCCO"MA~OC1ILS).CCMNO(I»)

OIRITEC1, ' CI.')') (CI'INOCI)-

) ..•...•••••...•...•.......•...•...•............

) ••••••••••••••••••••••••••••••••••••••••••••••••••••••• R •••••••••••••••••••,,,,,,,,,,,,,,,,,,
"'"'C'
'"'C'
'"'"'"'",,

1DO )
1 l 31 )
" 32 )
l l 33 )
11310 )
l l 35 )
1136 )
1131 )
'138 )
1139 )
11'0 )
l 141 )
1 141 )
114] )
l l 44 )
114 5 )l' 40 )
'141 )
" 4~ )
, l 49 )
1 150 )
, l 5' )
1151
"53 ).
, l 54 ).
1155 ).
1150 ).
l1H ).
l BIS ).
1159 ).
1160 ).
l 161 ).
l 1(:12 ).
1 l (:I] ).

1164 ).
11(:15 ).

"66 h
, 1(:17 ).
"(:111 ).
l l 69 ).
1110 >.
1111 >.
, H2 >.
111} ).
'114 ).
1115 ).
111(:1 >.
1177
"7 b
1119
l l 110

" a1
11112
" 83
11 /14
1185
l 1 ~(:I

l l b 7
lHl8
,'!l9
l l 90
1191
"Y2
119]
l 194
l 195
l l 9(:1
1 l 97
1198
11 Y9
1200
1201
HOl
no]
1204
1205
'20e.
n01
1208 ).
1209 ).
1210 ).
1211 ).



APPENon c (ANTENNA-EISCATIANTCAL-CONTROL:s'~a PAGE C 111

'"SOURCE 110100 I '.NST .. O)

A SYRING CO~TA1NI~G T~E ABBREVIATION
A STRING CONTAIN1NG THE COHPLETE VERSION

'I~PUT flLE GENERATION lUR THE D.T' G'THE~lNG PRO~RAI'!'

tF (LEGAL(A8BREV.CO.o\.o\AHO» TItEN .000

OUTPUT<1 )
OUTPUTI1 )
CALL GHS«C"lI8I1ATION INPUT F1L( : (ilTlANTCAl-IN-'''IU .. LS,

, (RT)ANTCAL·1NPUT:OATl1l
If (flLf.l'le.' (IlT)AHTClL-INPUTI~ATI') THEN

fILE-FILf(1IHINO(LS.6l1
IILE"(RT)ANTCAL-IN-I//fLLf<l 1-1)//' :OATAI

ENOlF
IoIRITE{1.'Ca flLE NA~E. a.A)') FILE(11-1l
OPENt9.fILf·'ILE.ACCESS·'IoI ' .STATUS.'UNKNCWN'l
CALL SETS{'PEAIOOICALlY 1 (T/N) I I.O~'LS,ITI)

wRIT(9., (. PflllOOLCALLY 1 (T/Nl 10.,"1)') O(
PEIIIOoaO(oEQ.IT'
CALL GETS('INtTUL OffSETS FROM MODEL~ (YI"n : '.OK.LS.IP)
IoII1ITE(9,I(a IJ'lITllL OfFSETS FRO,.. ~OOEL? It/Nl : o •• A'l ,) OK
If(PERIO:» TiolEN

CAlL GETI{'NUM8E1l 01 SURS (MU 20 .. OlfFERUH 10l : '.""U,l)
wIlITE(9,1 l' NU"8EII 01 STARS (MA. 10l 1 •• ,12) I) HAX
tALL GET1<'IlELA. 8ETW(fN SUIIS (MIJ'lUlES) I I.NIoIH.O)
IoIRIfE(9.q. DELAT 8fTwE[N STAllS tl'llNUTEU l,a"')1) Nwl'!

ENO 11
00 FOR INO."MA.

wRITE(HELP.1 (12) I)
(ALL GETI{totELP!!'.

•

) •.•..•••.••.•............••....................•.•..•........••.•...•...••...
) LOGICAL FUNCTlON LEGAL(SHORT,C.o\NO)
) CHARACTEIl SHOIlT'H,CMNO'H
) DIMENSION OASHS<101.0ASHC(10)
) tF ISHO/IT .EO.' I) THEN; LEGAL' o TRUf o; IIETUIlN, ENO IF
) U (SHOHC1:1l oNfo ' - I .ANb,SliOIlTC1:1l 0 NEoCJlIN0<1I1» TItEN
) LfGAL •• 'ALHoi IIETURN
) fHOI1
) IOASH5'0; 10ASI4C.0
) bOFOR l.l.H
) II (S140IlTCiI1>oEO,'-1) THEN
) IOA5H5 0 IDASHS"; OASItSI10ASHS)·1
) ENDlf
) IF IC,I\NOI1:1).(Qo I-I) THEN
) IbASHC.IOA5HC"; OASHCIIOAS~()'1

) ENOll
) ENOOO
>C OA5H(IOASH'1l OENons THE EtiO OF SlRIJ'lGl
) lo'
) DOWHIU 15HORT(I:Il.J'lEo' ',AJ'lOoloLE.3V; 1'1+1; ENOOO
) OA5HSllbASHS''''1
) lo'
) OOWHllE «(MJ'lDC!:1l.J'l[.' I.AJ'lOoJ,LE,32I; 101'1; [NODO
) O,UHCIIOASIiC·')·1
) If (lOA,SHS,GT,IOASItC) TItEN; LEGAL.,.FALSE.i RETURNaNOJf
) LEGAL'oTlöuEo
) OOfOR I" .. IOASHS.'
) If lIoEll.n TiolEN
) P8EGS"i PBEGC"
) ElSE
) PBEGS·~ASHS{I·').'; P8(GC'OA~HCII-')'1

) (MI'
) PENOS'bAS~S(I)-'; P(NOC'OASHCtll-l
) If (P8EGS.LE o PfNO$) THEN
) If(S~ORr(P8fGS:PENOS)oNE.CMND(P8EGC:P8EGC.PEJ'lOS·P8EGSllT~EJ'l
) LEGA.... fALSE.; RETURN
) ENOIF
) ENOiF
) ENDOO
) RETURN
) EI'IO
) SU8ROUTI'lE I'lPOEfIJ'lE
)C •• --------.-------.----•• -.- . __ • __ ••••• • _

)C SU8AOUTINE TO GEJ'lERATE AN INPUT 'ILE 10A THE ANTElINA CALlijRATION
>C liT PROGAA .... "ANTeAL". IoINEN IP'ITlAlEO. AHTeAL REAOS lT'S lf'lPUT
)C PARA"ETfRS IRO" THIS FILE "(RTlANTCAL-INPUTIOATA"o
)C •••• .,;c ••••••••••••••••••••••••••••••• ., ••••••••••••••••••••••••••••

) CHAAACHA O"a,. srOAEFla20. OUTfILEa20. '0,,",,"ENT-80, HELP'2
) CHAAAClEll SIUME"6.,ILE'32
) LOGICAL PERIOD
) MA •• ,

'(,,,,,,,,,,,,,,,,,,,,,,,,,,

1212 ).
1213 ).
12H ).
1215 ).
1216 H
1217 ).
121&
;219
1220
1221
1222
1223
1224
122~

1226
1227
1228
1229
1230
\ 23 l
1232
1233
1234
1235
12)6
1231
12HI
1239
, 2'0
12~ \
1242
12~ 3
121.'
124 ~

12106
12107
12101\
12109
12S0
l 2 S l
1252
12S3
12510
lH5
125/1
1257
1258
12 59
126U
12/11
1262
1263
126'
12/15
1266
1267
12tl8
1269
1270
l 2 71
1272
1273
12710
1275
1216
1217
1278
12 79
12tlO
12A l
lld2
l 2~3
128'
1285
12116
, l!7
12&8
1289
1290
1291
1292
1293
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11114 )
11115 )
1lllb )
11117 )
lllltl )
111111 )
1300 )
1 301 )
130l )
1303 )
'304 )
1305 )
130b )
1301 )
1308 )
13011 )
1}10 )
131 1 )
1312 )
1313 )
1314 )
1315 )
131 b )
1317 )
13111 )
13 1 Il )
1320 )
1 } l 1 )
132 l )
132} )
1324 )
1315 )101
132 b )
l}27 )
1328 >
lHII )
, }30 >
13 3 l )
1332 >
1333 )
1334 >
1335 >
1 Bb )
lH7 >C
13}t$ H
13}1I H
1340 H
1341 >C
1142 )
1].lo} )

l}H >
1145 )
134b >100
1347 )
13411 )
IHII >
'HO>
1 SS 1 >
l H Z >
1353 )
IHIo >
1}S5 )
135b >
1H7 )
1'}S! )
1 HQ >
13 ~O >
, HI >100
1 Hl >
l H3 >
1}~1o >
1} ~ 5 )
l}bb )
13b7 >
IHa )
13bll H
1HO >
1Hl )
, H2 >
, H3 )
"74 >
1H5 )

lF(NST.LE.O.AND.NST.NE.~1.0R.NST.GT,~l THEN
WAITE(1.'(/ •• A~AILA9LE STAAS AR(; •• I.I'Al ')

• '1·".S~A. l-eYG-A. }-Je123. 4-TAU-A. S_VI R-A, b-OIlINE9'1I
, .-1 .11150-eOORO.'
GOTO 10

ELSE If (NST.GT.Ol THEN
wAITE(9. I C1" ,12 •• , SOUACE IhOE_ ;' •• 12' ••• , •• )')INO'NST

fLSE If {NST.H,-1l THEN
(ALL GETH'STAR HAKE l ',SNA~E'LS.I 'l
'ALL GETRe'AA 1950 CII,I'lJllSS> l '.RA,O.)
tALL GETRe'OE 1950 CO.""SS) I I.OE.O,)
WAITECII.' Cl" .A,A.21 •••• FII.5» ,)

• 'SOURCE INDE. NA"E RA DE :.-1.'.SNlKE{1:-1l.RA'OE
ENDIF
IF COK.HE.'l" THEH

(lLL GETRC'INITIlL AIOff.ELOff ; '.AOF,Ol
CALL GETR( 'INITIAL ELOFf l "EOF'O)
WRITEC9,' C. INITIAL AZOFF ELOfF : •• ,FII.} ••••• FII.'l ')AOf,EOF

ENDIF
ENOOO
(ALL GETAC'S~EEP SIZE CIF NOT 2,1 OEGA,l : ',SwSIZE.2,l)
WAITECII.'(' S~EEP SIIE (IF NOT l.1 DEGR.) 1,.FQ.3l'lS~SIZE

CALL GETR('SWEEP SPEED (IF NOT 0.15 OEG/SEC) : '.SPEEO.O.15)
WIlITECII,1 C, SWEEP SPEED {JF NOT 0.15 OEG/SEtl :".fll,3J'lSPEEO
CALL GETI('SwEEP OIRECTION C"-UP, ~1.00~N. O-B~Tkl : "lSDJR.OI
WIIIHCII.'C. SWEEP OIIlECTION ("-UP 1_00WN 0.90THl ; ••• 12)')150111
CALL GETS(ltHE(K DATA AND lNTEN~l (Y/N) l '.OK'LS."')
WIIITE(9., C. CHECK OATA AND ANTENNA (l/NII ••• Al I) OK
CALL GETS(tOUTPUT FILE (NOT Tfll"l) : '.OUTFILE.L$."l
IF (OUTfILE,EO.'N'.OR.OUTfILE,EQ.'NO') OUTfILEa' I
WIIITE(9.·{- OUTPUT FILE CNOT TER~ll : •• ,Al t)OUTfILE
'ALL GETSe'STORE flLE COR "NO"l " I,STOREfl.LS.

• '(ATlANTCAL-OATIoIOATA')
IF(STOREFI.NE.'NO'.ANO.STOREFI.NE,'N') THEN

tALL OPEN5 Cl Z,STOREF I, 'WA', 'UNKNO"N'. I ER)
Jj (lER.HE.Ol GOT O 101
CLOSEC12l
WRJTE{9.,(. STOllE flLE ;,.,A) 'lSTOIlEfl

ELSE
WRITE(9.,{. STORE flLE l.,.l')

ENO tF
CLOSEC9l

'"
SU9ROUTINE TO OPEN flLES, IT TRIES FIRST ONtE•• NO If THE OPEH1~G

ODES NOT SU(CEEO AFTER S TRIALS AT 2 SECOHOS INTEllVALS' ERkOR
"ESSAGE IS GI~EH.

SU9ROUTINE OPEN5(IF,'ILENAMf.ACCESS.STATUS,lER)
CHARACTER FJLEHA~e.,. ACCESS.'.STATUS.,
OOFOR 1-115

OPEHCIF.FILE-FILENAME.ACtESS-ACCESS,STATUS_STATUS.ERR_100)
IER-ERIICODE
IF (IER.EQ.O) RETUAH
CALL HOLOCl,2)

ENOOO
WRITEt1.'(· OPEH ERROR l '.14,. f ILE •• A)') IER.flLEHA~E

RETURN

'"SUBROUTIHE TITLOfF
CO"~OH/BUF'ER/CBUF.P9U'1 CWARACTER (BUF.1}21 IHTEGER PBUF
CO"~ONIT ITU II S. STA T."lOHS CIIUAt TER STA T(3l-1 O. !IIOIt (1 ~ lo· l O
CHAR'CTER FILE.32
CALL GETSC'STORE FILE l ',fILE,LS"CRT)lNTCAL-OlTAIOATA'l
tALL OPE"'5 (12. FILE, 'IU·. 'UNKHOWN';J ER)
I' (IER,NE,O) RETURN
WIlITEC11.l001 STAT(ISl
,01lKlTCllI H"dH H.~OX,·E I S C A T U H' A N T E " N A ••

• -C l L I 9 R A T I O N ·.A10./2H H.I.2H H.2'x,.A J 1 " U T Ha.
• 11x._E L E V A T J O N·,'1x •• ANT NO LAST CORRECT ••• 8k._w 1 N.,
- • 0·.1.2H H.4.1(.·OATE UTIKE·,Z(O AZ EL Off .l.
• 41,·STAR 0111 lTE AZ EL TE" VEL 0IR •• I.211 Hl

CLOSU12l
IIETURN
".
SUBROUTIHE CO~"OfF

CO"~OH/BUfFEII/CBUF,PBUF; CHARlotTER CBU'.1J2; INTE GER PBUF
CO"~ON/TITLE/IS.STAT.~ONI CHAIIlC1ER STAT(Jl.10,~ON(12)'10

OI"EHSION ITIM(7)
tHARACTER FI~E.32

CALL GETSC'STORE FILE l ,.FJLE,LS"(RTllNTCAL~OATAIDATA'l
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1 )1b >
,H1 >
1318 >
1111,1 >
13s0 >
1381 >
, 38~ >
13113 >
'364 >
1385 >
'Ho >10::1
1381 >
nu >
13159 >
1390 >
139' >C
139Z >C
1393 >C
1394 >C
1395 >C
1396 >C
1391 >C
n911 >
13v9 >
1400 >
1401 >,,,o2 >
1403 >
1 .. ,,10 >
h~5 >
''':ib >
1. , >
1408 >
1/0 J9 >
1/0 l 1] >C
110 1 l >
14 ~ l >
1413 >
141/0 >
hlS >
IIo1b >
110" >
1101l' >
11019 >
11.20 >
1/0 2' >
14lZ >
1423 >
Hl4 >
11025 >
Hlb >
Hl7 >
Hl8 >
hl9 >
1430 >
14 3' >
HU >
1431 >
14h >
1IoH >
H3e >

P~GE C lO

CAll opr~Sf1l.~llE"w~"'OlOI.IEMl

IF (IE~.hE.Ol ~ETURH

IF (C9U'(P9UF:'3lJ.EQ. 'I) THEN
wIIIHt"'('.1"S'·CO~I'IUH : .)')
IIEAO(1.'('~O)') CBu'
'9UF.'

EHO I F
1·13l; nO.H!Lf(C8u'(I·I).EQ.' l); 1.1-11 (HOOO
CALL 'lOC~(ITJ.1

.RITfI12.10C) (ITl~(S-J}'J.'.3).JTI~(4).ITII'I(3)."U'(P'U':I)
FOI.A'(2" C./.2" C.IS,l( •••• ~Z).2K•• ~, ••• 'Jl.'t"./.2" Cl
caVF."; ClOS 12)
Il ETui"...
..............••......•...••.........•.............•.......•....
S~IIIOUTJ"E TO !I"ULATE T~E ).TA S,.PLING '"IOU6" ('I'I'C
THIS PIDGI'. USES t~E S'~E (AHAC CALlS '5 T"E .vrs.p PIlOGIl'~'

IT IS 'OS$18lE Te 'EST ~IT" TMIS 'MA' '"E O.,, 'LO~S COIlIE(Tl'
FIlOM C'.AC Te CO~PUTER. THE S'~PlED D'T. 15 5"O.H 'T TME
HIl'"IN'

$U!1l0UtJH( "I'IICTESY
CHAIl'CTEI '"'S~'b, E~P.o.,.~O

~."; .nOll0 .• ··': 'f501501.':'
CAlL GETlf'C.'T' C r ',I'I,Q>
'lll GETI('sT'TIO~~O : 1,IH.1l)
CAlt. GPSt' lSIl, .';'110 n~ DeTAL) 1 ',IUSI(.ls.'''OCI)
.. El.. lOOeC ...... HHlP 16-1. $.'10) .''1 S~ Ull S)
IEADi .lp,I(061'~ I'US~

C'll tE'~('Y ~E J~T[_V~L (J~ SECa,~sl I.SEC.l.l
J~OlD-SFC·S"

OUTPUf(1 l
"0
_RITE ~A5~ • G f~~8lE TRIGGEIl
CAlL C.~IC'~.lsT.ICR,I~'0,9)

CALl C~~~CII~IS~,!ST.ICR.I~,0.'7

CAll CA".C(O,lsT.ICR~IN.O,lo)
8MAI.10; S~I~.O: __ 11
DOIolt"'ILE(.T~~E.l

l' IH.EQ.1'1 TMEk,.,
~"'X.81'11.; '~i~_~"IN

B" l ~.999"; BMA le. -9999
~~lTE(1~ 'C_ VOlTs·,T11,1b.l.tS7"b.,1 'l '"JN,I"'_

EHDl1
CAll NOLC(IMOlD,11
CALl CA~lC«(.'lsf"C~"N,O.lSI

CAll CA.ICCID" •• lsT,ICR.1N.O.2l
IOA"-'ihOllo,rl.7711B)
YQl~·10lT'·'O.117719

8''U •• ",.,), 1 (VOL T.e.. AX l; aMI N.''''' Hl (V"l' ,III'IIH)
1·(VOl'·."'I~I/(A~lt·l"lk)-'O.10; IF (l.lT.l) l.'
!1 n,GT.S"1 '-S9
.~ITE 1.' (X,f~.Z,Ttt,A,'N·.')'1 ,OlT"I'11-11"(I-l1-1)
h.H t1
If (lsIZE(1),GT,Gl '~EN

",.p~ (1); lHTl.Ill"

i:'lD l'
E'lO)

'"
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COl'lTEIoTS Of FlU

PAGE C ~,

1 >~CC CAEaTION Of aNTENNA CALIBRATION SEGMENTS
~ >~CC SEGMENT 72 CONTAINS COMMONS lAoaTAl. IACNTMI AND IACHECKI
3 >ölfTN
(, >CO-CO PD
5 >COM (ANTE)ANTcaL-MAIN •• CANTE)ANTCALwMaIN
6 >CO~ (ANTE)ANTCAL-SAHP •• (aNTE)aNTcaL_SAMP
1 >COH CANTEIANTCAL-SwEEP •• (ANTE)aNTcaL-swEEP
II >B
9 >"fTN

la >LUA
11 >cOlII (JNTE)SUIl:-paCIC .. CANTElSTaIl:-PACIC
1l >CO-CO II
13 >COM (ANTEIACU-SUB •• (ANTEIACU-SUB-RT
H >fX
15 >ilfTN
16 >CO-CO IJ
11 >COM (ANTflaNTcaL-OFf-caLC •• CaNTElANTcaL-Off-C,LC
111 >EX
'9 >QRT-LOJOER
~O >P'RT-CL-ATf 1~

~1 >CLEaR-SEG 72
H >Y
23 >paRT-CL-RTF 1(,
~4 >CLEaR-SEG 7(,
25 )f

~6 >~fw-SEG 74,'.OM •••
~1 >NEw-SEG 12.,.NO •••
~A >SET-L-A 12.150000
29 >SET-SEG-COHMON aO'T'
30 >SET-SEG-COMMON ACNTM
31 >SET-SEG-COHMON ,CHECIC
32 >NREE-L (ANTElANTCAL-MalN.12 ••
JJ >LOAO ('NTE)ANTCAL-Off-CALC.1(,.12
34 >LOao CANTElACU-SUBR-RT.1(,.12
35 >LOJO (JNTElSTAII-PACK.14.12
36 >LOAO (ANTElLIBAARY-AT.74.72
J7 >LOAo fTNLIB.14.7~

l8 )fNO-LOAO
39 >100
40 >~RITE-REfERENCES••
41 >BIT
42 >i.CC OAU SAI'IPLING PROGRAM
43 H)AT-LOiOEA
4(, >PART-CL-RTf 75
(,5 >CLEJR-SEG 75
46 >l
47 >NE~-SEG 1S,'.NO •••
'8 >~REE-L C,NTE)ANTCAL-SAMP.12 ••
49 >LOAO fTNLI8.1S.12
SO >ENO-LOao
51 >~O
52 >~'lTE-AE'ERENCES ••
53 >Ex1T
~4 >~CC 'NTENNA CONTINUOUS HOVE -P~OGR'M

SS HIlT-LOAOER
56 >~'AT-CL-RTf 16
51 >CLEAIl-SEG 16
~e >Y
59 >HEw-SEG 76.,.100 •••
00 >~REE-L C'NlllaNTCAL-S_EEP.72 ••
01 )L010 CANTElACU-5UBR-RT.16.72
62 >LOAO FTNLIB.76.12.
elJ >EI'lO-L010
64 >100
05 )~RI1E-RE'fAENCES ••
60 )~R·RTf 72 •••
07 >DIT
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........... , .
TO STOP ANTENNA CALleRATION PRO;RA~S.

TO UNFI_ SEG~EkTS AHO TO (LOSE FILES

IN SOME EIIROR (ONDITIONS PROG~AM ~~ITES A "ESSAGE Oh COMMAkD
TERMlkAL CBY SUBROUTINE OUTSTR(A)J. IF COMMAHD TERMINAL 15
NOT FAEE. P~OGRAM WAIT5 FOR IT!

;"'OOE (ANT[)A"'TCAL.RT:MOOE,.
CIF PROGRlM flLES ARE ON USER lHTENNA)
wl'lOOE (ATlAHTCAL.RT:"'ODE ••
CIF PROGRAM IIUS ARE ON USER IITl
ölAT ANTC"L
8Y START-CO"'!IIAND IN (AltTE),I.HT(AL-CONTROl:PROG
iRT USTOP
8T STOP-CO"'~.NQ IN tANTE)AHTCAL-CONTROLtPROG

CO"'PILINGI
DATt. SAMPLING (RT-PIIOGR""', lNTS"'P I'Iu5T BE AVAILA9LE)
ANTENNA POINTING IRT-PROGRAMS ANTCNT AND ANTA1EL ~ )
AOOITIONAL OUTPUT ON OUTPUT-fILE

(PU tLO(~ MUST BE IN UT l
SET tORRECT VALUES FOR S~PSEG ,1,1'10 ... OVSEG
S'~PLING lN1ERVJ.L IS SET TO 10 ~1.

lNTENNA ~OVING INTfRVll IS S NI.

'"

NOTEl /lT PROGRAM ACSTOP IS NEEDED. 8EtAUSe
SfG"'E"lT5 ARE FI.ED AND UHFltED 8Y PAOGRA", AND ALSO
eECAVS[ FILE VNITS RE"'AIN OCC~PIEO IF HOT (LOSED
BY PROGU", UHU.

PROGIl"''''1

'"PROGRl-:
OR

NOTE l

CONOJTIOlrUL
O FOR
P 10R

'0.

SURT

SU8ROVTINE-FILE5 NEEDED:
(ANTflAhTCAL-OFF-CALC
{A"lTElACU-SUBR·RT
{A~TElSTH-PACIC

(ANTElLI8RARY·RT

STOP

IIT-LOADINGI

~T-COMMON AREAS I
ISITEI
/POl 1<1"

COMMON AREAS IN LIkICING SEG"'EhTI
IAOATA/LI~IT.NDATA.IEAS"P.IDATA(lOOO)

IACNT~/AI'Et.DAI.DEL'IF~.G

IAtHEtIC/IMIN.ISEC.18AS.AO.fO

IFCANTCAL.GT.O) 'ALL ASOAT{ANT(AL)
II(ANTCkT.GT,O) (AL~ ASORTCANT(kT)
If(ANTAZEL.GT,O) tALL ABORTIAkTAltL}
IF(ANTSMP.GT.O) (ALL AeO~TtANTSMPl

lFOIOVEl THEN
(ALL UkFIX(MO~SEG)

(ALL UNFIX(S",P5EG)
EHIlIF
I~Clf1.GT.0) CLOSEC!f1)
IF(I'2.GT.0) (LOSE(I,ll
IF(IF3.GT.0) CLOSE(IF)l
CALL WODENt'O.·IRT)ANTCAL~STATU510ATA"'WAI.'OLIlI.'O.10.1fER)
lF(IfEA,fQ.O) THEN

WRITE(10.' (I •• A~TtAL ABORTEt e~ ACSTOP.)')
tLOSE(10)

[HOI'
(ALL OVTSTR('ANTCAL A80RTED 8Y A(STOP')

............................. , " .... ,
INTEGE/I AN'tAL.ANTC~T.A~TAIEL.AhTS"P.S"'PSEG

(0"1'101'1 ISwPRCG/ANTCAL.AHTC~T.AkTAIEL.ANTS~D

(O"'"ON IS~SEGM/MO~SEG.S"PSEG'lINSEG

COMMON 15YOPIN'0/"OV[.IF,.IF2.1f3; LOGICAL "'OVE

>( ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
)( ANHNNJ. ClLl8RATlOlol PROGRAM VERSION 1980.0827
)( UINA-UIU TURU,"EN NOVUI8ER 19111
>t LAST tNANGEO AUGUST 1980
>e
>C
>C
>C
>e
>C
>C
>C
>C
>C
>C
>e
>C
>e
>C
>e
>C
>C
>e
>C
>e
>e
H
>e
>C
>e
>C
>C
>e
>C
>e
H
>C
>C
>C
>C
>C
>e
H
>e
>C
>C
>e
)( .................................................•................
H
>
>C
>e
>C
>C
>
>
>
>
H
>
>
>
>
>
>c­
H'
>
>
>
>
>
>
>
>
>

,,
J
•,
•
7,,

'0

""""""17

""'0
"22
Il

"",.
",.
"'0
"12
II

"""17

"".0
""""""".,.,
'0
"12
I),.
I)

"17

"19
00

"o,o,
""..
""..
70
71
72

""71
10
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" >

" >e
79 >

" >e

" >
81 >

" >

"
,

85 ,
'0 ,
" ,.. >

"
,

90 ,
"

, •

" > •

" >

" ,
"

,
" >

" >
'o ,
" ,

lO' >,,, >e
lO' >
lOJ >
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'07 ,
lO' ,
lO' ,
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'" >
"J ,
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'" >e

'" 'to
'17 >e,". >e',,, >e'
'20 >e',,, >e'
122 >e
12J >,,, >e
125 ,
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'" >
12. ,
'"

,
\lO ,
'"
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'" >

'" >

'" >

'" >
117 >n. >
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'I) ,
," ,
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hB ,
'" ,
'" >

'" ,
'52 >

'" >", ,
'" >". >
117 >". >

f"

............... , .
PARA'fTER MA.01M_~O

lHTEGfR l'IM(7)"EAR,"Q~'OAY'STAALISTIMA.01")

DIMENSION AOfIN(10)'fOll~Cl0)

LOGl(Al PER100.("0'1~P05S,'00EL.SAMPERR

("ARA(TER O~e"OUM~'.40.FILfeJ~.5'ORfFle]~.OUTfllEe]~
(kARACTER SCA~.6.01Re~.PT~AM(.6'SNA"E.6.0SHA"E.6
C"AMACTER MES-60
DI~EHSIOH AIOATAC'28).fLOATAC'~8)

lOGlCAL SE Tf L
(O"MOH JPOJHTJIACOHO.SETFL.HC.PTNAME.Pl.P~.P].P,.P5.
IOff.NSREF.AIREF.ElREf.RNREf.AILOC.ELlO(.RHLOC.
AIA(U.fLACU.AICOM.ELCDM.PPDlOC.PPODfF
CD~MH ISIT[J1MAT,CTfR1'l.~RIlOh'IHTEGfIt CTERMdRROfll
COMMON /STOPJNFO/MOVf.10f.15F,lfl LOGICAl "OVE
COMMON /AOlTA/Lll'lIT,HDATA,lfRSMP'IDATAtZOOO)
COMMOH /ACHTM/Al,EL.Oll,OEL.lfLlG
COMMON IACHEC~/IMIH'15EC,18AS.AO.EO

DATA lIMIT,NOATA.IERS1'lP.I0ATA/ZOO].O/
DATA Al'EL.OA1'DEl'A~,EO/6.0./

OATA IMI~.ISEC.18AS/5.01

101-0; 15'-01 II-la; 'ESell
lfCCTERM.LE.O.OR.1MAT.LE,OI THEH

MES-IIU-COMMON H~T CORRECny JHlTlALIUoloi GOTO 90
ENO If
NSITE_JMATl IFC~SITE.EQ.41 NSITf-]
PEIlIOO-.FAlSE.; I'IOOE._.TIlUE.: (HO-.FALSE.; SETfl-.TRUE.
S4MPEIlIl_.fAL.5E.
O~.o.; STOIlEfl_' o; OUTIILE-"; MA.-'; lNO-O

(ALL S~EEPINITllflJ

IF(I'l.N[.OI T~E~

I'IES-IEIlIlOIl IN S~[EP1NIT'; 10TO 90
EHO I F

lFL--1
OOWIlILElIFl.LT.O)

IH.-O; CALL AtUPOSCAZ_CU.EL"CU,$tTll'IFU
"Clfl.lT,O) tAL.L ANTM~SCO,(fLl

CALL. MOL.(Il~.2l

EHOOD

(ALL STARClEAR

OP(NCIF.fILE_' (AT)A~TC"L· PUT'OATA'.ACCESS_'R'1
INPUT(IF) OUI'IM'.O~; lfCO~.E~.IY') PERIOO-.TIlUE.
INPUTlIf) OUMM'.O~; if'O~ ~E."'l ~OOEL•• FAlSE.
IflPElIlOOI THE N; INPurtlF ~~I'II'I'.I'IA.

INP rl:f ~u -T.l~1'I

Hl"lu.r.T ltIA~OIMl 1'I ....1'UXDJ,I.
EHC If
(ALL CLOC~CITII'II

YEU_lTIM(7); "Oh_Il ,0(6J, "ePtl'll51
UT·ITIMl')·11IMt31/60.·ITt~C21/'oOO.

(ALL STAIlINIT(o.rEAR.·O 'OAT UT.O.lfLl
IfCIFl.NE.Dl TIIEN

I'IES_oE~IlDII JN STAlliNIT ; &OTO ~O

E'IOH
00 f 011 INO.' ''''Al;

INPUT(I'l OUMMY.NST'~N~.f.IlA1~5U.OE1950

If(hST.EO.-1) T~E'

IIA.,;-ST':'l<lIlA195
oe.H"STOH(OE195
(ALL STAIICALlCShA"! ilA DE YEAO."ION,DA,.UT,O.NST.lfL)
HClfL.NE.Ol T N

I'IES_ ~RIIOIl J~ STAR AlL'i GOTO 90
(NO IF

(NOIF
STlllL.ISTC(N01_NST
lFl.NOT.I'IOOEL) INP~T(Ifj DUM,1."OFIN(INO),EOFINll'lOl

ENODO
IHPUT(lfl OUI'lf'l',SwSllE; IF{SwSIZE.Ell.O.l SWSllE-Z.1
lNPUT(JIl DUMMY,SPEEO; I' ~SP~EO.Eg.O.,OIl.SPEEO.GT.~.)SPEfO-O.15
INPUT!lfl OU~I'IT.ISO Il; lFCISOJIl.GT.OlISDIR_1

lF(ISOIIl.LT.Ol!SOIIl_·,
INPUT(lf) OU"l"lT,O~J CWO-O(.(O.lyl
INPUTCIf) OUMMT,OUTfILE
10'-0



A~PENDU C /'Alit t "

159 ,
," ,
16' ,
'"

,
16l ,,,, ,
16' ,
,o. ,,., ,
16' ,
16' ,
HO ,
'"

,
'" ,
Hl ,
'"

,
17S ,
H' >C
117 >C,,, ,
'"

,
180 ,
'" >C", ,
18J ,
,.' >C

lO' ,
lO' ,
'"

,
lO' ,
'BO ,
19O ,
'" ,
'" ,
'"

,
,o. ,
'OS ,,,, ,
", >C

'" >C

'"
,

100 ,
101 ,
10' >C

'0' >C,,, ,
'0' ,
'0'

,
'01 >t
lO' ,
'09 'e
"0 'e
11'

,
111 ,
'13 ,e,,, ,
115 ,
'16 >C

'"
,

"'
,

"'
,

110 'e
'11 ,
111 ,
11] ,
'"

,
11S ,
116 >C
111 'e
118 ,
119 ,
110 ,
111 ,
131 ,
Bl >C", ,
,lS ,
", ,
117 ,
118 ,
'"

,
"0 ,

IF(OUTFILE.HE,1 l} THE N
IOF~8; FIL[-OUTFJLE
CALL ~0~EN(10F.FIL["IIIA'.IUN~NO~NI,'O.2.IFEk}

IF(IFER.HE.OI GOT o 90
[ND IF
IH~UT(IF) DU~~T.STOREFI

CLOSEl !Fl
IH-O
!F{STOREFI.HE.' 'l THEN

ISF-9; 'ILE-STOREFI
CALL .OPEN( I SF.F ILE. I lilA' 1 'UNIt ... Olo" I. '0.2-1,(11)
!F(IFfQ.NE.Ol GOTO 90
CLO$E(!SF)

[HO I F
CALL OUTSTR(IRUO' TO START OHSET ~E4SUIlE"fNTS'l

CALL OUiSTR{'WHEN TOU WANT TO STO~ GIV[: ~RT ACSTO~ I)
GOTO "

INIT!ALIZE ElIROll COUIoTERS:
" ILLCNT-O; lLl,.l'iU_10

I"PCNT-O; I~~I'IA._'O; II'IPOSS-.TIlUf.
OSN"I([_"; "lOff_o.; ELOIf-o.; AUI-O.; AZEL-O.; ELU-v.; HEL-O,

00 WHILE(.TIIUE.l
CALL CLOC(JTJMl
THE STATuS Of ANTCAL IS WIlITTEN ! ... TO f ILE ANTCAL.STArUSIOATA
fJLE~' (flTl ANTCAL-STHUSI OAH I
CALL WO~fN(!f.FILE"~t"UNItNO~NI.10.10.lfEII)

If(!fEII.HE.O) GOTO 90
.IIITE(lf.,OO) (lTJ~{8·ll'1_1.6).!"AT

100 fOIlNAT(I •• (ISCH ANTEN/U CAll8l!ATION _.
2(15.2('.',J2ll.' SITE'.12./,' LAST "EASURfO OffSETS:.)
WIIITE(IF.,01) OSH"~E,'AI0fF:"AIO'f.AIAI.AI[L'

'ElOIfI '.ELOff.ELAldLEL
101 fORNAT(1X.Ab.2(x'Ab.f6.) •• (',2'b.2 •• ).)

IIIRITE(lf,·(· IfL".I]._ JlLCNT-',12 •• II'IPCHT".ll,/X'A)')lfl.
IlLCNT.IN~CHT.NES(11·1)

ClOSf{IF); !'IES_' I

TA([ NEW STAR WITH INJTIAl OffSETS:
INO-INO+1; If(INO.GT.fIlAX) INO"1; NSTAR~STolIlL1ST(lHOl

JOlhJSOlll; IfClSOll1.EQ.Ol 10111.1
JOFF·O

POINT AHTENNA TO THE STAll:
6 CALL ATOST"RCHSITE.NSTAR.AIOf'.ELOfl'SWSIZE.STAIO.STElO.

AhRAPdfLl
CAlL STARIoA~~{HSTAR'SHA"E)

'0 If(JfL.EO.20l THEN
SOURCE 8ELO_ HORIZON
TRY ANOTHER STAIl,lf fIlORE THAh 1 OEflHEOI
NES'SNAMEI/' 8ELO~ MORItON'
If(fIlAJ.GT.') GOTO 5
~AJT 5 MIHUTES ANO TIlT AGA IN:
CALL 110LOC5dl; GOTO 5

ELSEIF(JfL,EQ.·Sl THEN
ACU 015A8lED. "AlT 1 fIllHUTE AND TRY AGAINI
CAlL 1l0lDC1.1l
MES.'ACU DISA8LEO'; GOTO s

ElSEII(lfL.NE.O) THEN
ERROR SITUATJON:
HES~t'; wRJTE(HES.I(. ANTENNA ERROR :-.IS)llJfL
lLLCNT"ILLCNT+'
l'(JlLCNT.GE.llLfIlA.> GOTO 90
GOTO 5

END I f

POINTING SUCCESfUl:
IFCHODEL> THEN

CALl OffSETC1,STAZO+AI~RAP.STELO.AIOff.ELOffl

ELS(
AZOFF"AOFIN(lNOlJ ELOff'EOfIN(IND)

ENDlf

IF(IOf.hE.O> THEN
~RJTECI0f,'{/,' EISCAT ANTENNA CALI8RATION'l I)
W~JTECJOf.'(2CI5.l(·,·.Jlll.· SJTE"12.SX.Ab'-:"Zl7.3)')
(ITIHCb-ll.I-1.6l,lfIlAT.SNAfIlE.STAZO,STELO

ENDlf
FILE-' (RTJANTCAL-STATUSIDATA'
CAll .OPEN(!f.FILE.'WA','OlD',10.10.1lElll
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l41 >
242 >
llo] >
21,1, >(
21, 5 >C
(46) 20
2107 >
21,8 >
249 >C
250 ) C
251 >C
252 >
l5 l ) e
2510 )
255 )
251:1 ) e
2S7 )
258 )
B9 )
260 )
261 )
262 )
26l )
2610 )
265 )
266 )C
207 >C
2011 )C
2(9) lO
210 )
211 )
2]Z )
21l )
214 )
215 )
211:1 )
211 >C
2111 )C
21'" )
21:10 )
2e1' )
2b2 )
211] )
261, ) •
2115 )
2&6 )C
al) 1]0
2&11 ) •
289 )
290 )
291 ) e
292 )
29l )
i"'lo >C
29~ >cP
29b )CP
297 >CP
2<;8 )0'
299 >cP
300 )(P

3D 1 ) (
]Ol )
lol ) •
lOt. >c
lOS )
l06 )
307 )
308 )
309 )
3' O ) (
31' ) C
}n )
313 >C
314 >CD
315 )C+
31b >e+
317 )C+ *
315 )(+

319 >e+
HO )(0

]l1 )(0

Hl )CO

1'(I'E~.NE.Ol GOTO 90
klltTECJ"'C- NOW ~EASURINGI-'.l.H8"lll SNAfIlE.SUle,STELD
CLOSf et n

HEllE kE AETURN WITH NEW SWEEP DJRE(TIONI
AloIF2-.1/COSCSTELO_.01745,; ELOl'l-.,
ITEA-O) UE-'. DAJ_O •• DEJ_O.
IFCIDJA.EQ,1l DIR_' +'. IF(JDIR.EQ.~1) DI~_1 _,

SWEEPS TO ONE DIRECTION ARE ItEPEATED UNTIL ITEItATION SUCCESFUL
OR ~.lJlf1lUfIl ] TlfIlESI
DO WNILECABS(AZDI'2).GT.0.02/COSCSTELO_.01745]l)

.01t.ABS(ELDIF2).GT.0.02l
I TER-l TER+'
IFCITEIt.GT.l.01t.ABSCAZDIF2l.GT.O.7/COSISTELOeO,0114S]])

.OR.ABS(ELOJF2',GT,O.7) THEN
If(lfIlPOSSl THEN

IfIlPCNT_JIIIP(NT+1
lf(llllPCHT,GE.lfIlP~AXl THEh

~ES_'ANTCAL HIPOSSI8U'; GOTO 90
END I F

ENO 11
I"'POSS·.Tfl:UE.
GO TO SO

ENDI1

"AKE A SliEEP ACROSS l~E STAN,

SCANSlU-SWSIU
IF(IAE.EO.1, 5CAN5JIE-SCAN5IZE/COSCSTELO*l,14159/180.)
HSCAN1-NINTCSCANS1ZE/SPEED)' SCANS1IE_HS'ANT_SPEED
N"EAN-'0*H5CANT_', LlfIlIT-2'(N""EAN-1)+1
IFCHSCANT.GE.100l THEN

MES_SH~"'EII' 5CA~ TIME TOO LONG'; GOT O 5
ENg IF
1'(IA(.EG.1) SCAN-IAZSCAN'; 1'(IAE.fG.2) SCAH-'ELSCAh'

WRITE SwEEPwIHFOR""ATION TO STATUS-'ILEl
'ILE-'(RTlAHTtAL~STATUS=DATAI

CALL ~OPENCI"FJLE"WA"'OLD'.1o,9.I'ER)

1.(tFER.Hi.O) GOTO 90
IF("E5."E." )WItITE(lF~'(X'Al'lfllES(11-'). MES_"
~RITE(IF,lJOl SNA"E,SCAN.ITER,OIR,Z-SCAHSIZE.2*HSCAHT,
AIOH.ELOff
CLOSElJF)

'ORfIlAT(X,A6.X.A6.ll'AZ.,~.],_ OEGA'.15,. SEe OFFSETSI_,
U6.2)
11(10F.NE.O) THEN

wMITE(IOF.1l0)SNAN[,SCAN.ITER.OIR.2_SCAHSJIE,l_HSCANT,
AlO", ELO"
IF(OUTFILE.NE.'L-P') CLOSE(10f)

END 1 f
WAll UNTIL ANTE"'"A READYl
00 WHILE(.NOT.SETFL)

CALL ACUPOS(AZACU.ElACU,SETFl,I'L)
IfC.NOT,SETfLl TMN

tALL HOLO(2,2)
END I'

ENDDO

CALL SWEEPCHSll~'NSTAR'lAE.IDIR'SCA~SIIE.SPEED.AZOFf.ELOFF.

OAX'~EX.AIWAAP,'E~~ ••OH'DAY.~Tl,STAZl.ST(Ll,IFLf

IfCIOf.NE.O.ANO.OUTI1LE.NE.'L-,I) THEN
fJLE_OU1'ILE
(ALL ~OPEN(10'.F1LE"WA •• ·OLD'.10,lD.IFER)
I'CI'(R.NE.O) 10f-0

(NO 1F

STAR 8ELO~ HORIION OR OTHER paiNTING ERAOR 1 1
IfCI'L,NE.o) GO TO 10

!F(CND) T.,EN
I'CIO'.NE.Ol THEN

~RlTE(IOF,' c- Llf1lIT;HOAU ,*,llS,5x,_JERS"P l*dSll)
LIMJT,HOATA •• EItSfIlP

wRITE(IOF,' c- AO,EO I *,2F8.])')AO.[0
END 1 f
If(ND4TA.LT.LlfIlIT.OR,IERSfIlP.NE.Ol THE N

lMPCNT_lfIl"C"T"
""ES-") WRITEC"ES.I(*SAHPLIHG ERROA*,ll)')JfIlP(NT



32J >C­
H" )CD
Jl5 >CO
1l& >CO
J21 >CO
3211 >C
H9 )
330 )CD
J31 )CO
]12 >CO _
13] >
]14 )
JB )
}]~ HO
33? )(0
J}~ )(0

H'" )
3'0 )
Hl )
1"2 )(
Hl )(
3"" )
HS )(0
H& )(0
3"7 )
11011 >C
J/,~ >
HO)
Hl )
JS2 )
Hl )
B~ )
JB )
55 o )C
H7 )
]Sh )
H9 )
160 )
161 ) (
102 >
le] )C

le" >C-
16S )(_
]66 )(_
lo? )C-
H8 )C-

H'" H_
HO H_

J11 ".
H2 )C-
Hl )P
JH H,
J1S )(.
)1& >C
317) '0
Hl! >(
319 )(
]ilO )
301 )
3&2 >
183 >
38' )
lbS >
311b )
H7 )
HIt. )
309 )
]90 >-
391 >
192 >-
J9} )
J9" )
39S >-
He )
Jn ) *
398 )
399 )
"00 >-
"01 )(
'02 )(
"OJ) SO
'0' )

I'(IO'.NE.O) WRITECIO'.'(X.A) ')"fSC11~1)
!Ftl"PCNT.Gf.10) GOTO 90
GO TO 30

ENOl'
ENO IF

IICIAE.EQ.11 TiolEN
AZAO_AO~AZO"I OAX-OAX_AZAO~STAIZ; AZOAI-0AZ
(ALL OATATRNtNOATA.NMEAN.JOATA.~CAHSIZE*COS(STELO.

.0174S1J).SWJIZE'1.0S.AZOATA)
HUT·Un; AUZ-STAZZ; U(l-STELZ
IAE-Z; GOTO JO

EL se
ELEO-EO-ElO,,; Ofl-OEX'ElEO~STELl' fLOfL-OEl
(ALL OATATRNCHOATA.NMeAN.IOATA.SCANSllf.S.SlZE/1.0S.

fL04TA)
fLur-UT2; ELAZ-STAZ2J ELEL-STfLl
IAE-l

EHO If

CALCULATE O"SETSI
(PS-O.01; MAXITlR-Z-ITER
CALL ANTO"CAIOATA.ELo,rA.STEL2.EPS.MAXITER.S.Sllf/1.0S.
'U'.AIOt,Z.fLol'2.JER.JO.)
AZOI12_1~1~' 1~1'2; fLOlIZ-IO R-fLOI12

UT-AZUT'Al0JF2/SPEEO/3600.; AIUTOJ'-UT-AZUT
CALL STAP.AIELCNSITE.H5TAR.TEAR.MOH'OA,.UT.AZsrAZO.AZ5TELO.
Od'L)

IfCAZ5TAIU.lT,90.) TiolEN; AZS'AI0-AI5TAZO_160.
ELSf; AZSTAZO_AZSTAIO_AZWRAP
(HO 1 f
AI0"-AIO"-AZOI,l·(AI5TAI0·,IAO)

U'-ELUT-fLbl'2/SPfEO/1oOO.i ELUTOl'-UT-ELUT
(ALL STARAZEL(~SITE.~5TAR.Y(A~'MON'OAy.ur.ELSTAZU'fLSTELO.

OdFLl
fLO'F~fLO"+fLOIF2~(ELSrfLO·ELEO)

IICIOF.EO,Ol GOTO 40

WR(T(CIO'.'(/._ AZOI'2.fLOI'l:',2'~.J)I)AZOIFl'ELOI'l
WRITEtIOf. I (_ lER ,ROM AHTO",*.l)I) lER
~RITfCIOf. 1(- AZUr. AIUTOI'I*.l'8.1)') AIUT.AIUTDII
WRITftIO'.'t* ELUT. ELUTbl';-,2f~.J) ,) fLur.fLUTOl'
wRITEC/O'.I(* AZOAI,fLOEL ,*.218,1) l) AI0AZ.ELOEL
WRITfCIO,.,(- DAX. OE. ,*.2'8.]) ') OA •• OEI
wRITECIO,.'(' AI40.AIAZ,OI,:_.Jf~.3l')AIAO.AIAZ.AIAO-AIAI
WR I TE (1 OF. 1 (* ELEO. ELEL. DI' I _, Jf 8. l) • )UfO.HEL. ELEO-nu
wItJTE(10,.'C* AZSTUO~AZAO 1*,'lI.3l')A1STAZO-azAO
wRITE(IO,,'(- ELSTELO·ELEO ,-.fl.})I)ELSrELO-fLEO
wRITE(10,.' C/.* '10lT'I·.I.COf10.2»)') (AI0ATA(1).1-1.1281
WRITECIOI.'(/.- ELOATAI* 1.(8"0.2\)') (ELOATAtl).I.,,'l8)

ENOOO

"'RITE ItfSULTSI
OSHA~E.SNAI'!E

1'(IOI.Hf.O) THfN
WRlr[CIO'.101) SNA"f"AZOf" •• AZO".AZAl.lZEL.

I eLO',.' .fLO" .fLAt.EUL
EHO I f
1'(15'.N(.0) ThE~

'ILf-STOIlHI
(ALL ~OPEHCISF"lLE.·wA'.'OLO'.10.10.I'ER)

IF(lfER,~E.O) GOTO 90
(ALL STORO,f(IS,.AZAZ.AZEL.AZOf'.ELAZ,ELEL.ELO".
ShA~f.IOIR.ITfR.AIOlfl'ELOI'2)

CLOS[ (J H)
f NO 11
f ILE-' (RT)ANT(AL~STATU5:0ATA'
CALL wOPE~(l',fILE. WA"'OLO'.10.10.1'ER)
lf(IIE1t.ECil.Ol T~EH

~RITE(lF.lu1) S~lH,. 'AZO'fl,.AlOf'.AZAZ.AZEL.
'ELO'f: '.fLOfF.fLAZ.lLfL

CLOJE (I')
(."0('
lHPOSS_.flLSE.; IHPCHT-O

(HAHGE OI~eCTION. IF aOTH OlREeT1oNS SP[ClfIEOI
1,CISbllt.EO.0.lNO.10IR.EO.1) TiolEN

10111..·1; GOTO 20
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<O, >", H
'07 >
'Db >C," >
'10 >

'" >C

'" > "'" >

'" >

'" >
'lo >
OH >", >," >
'lO >," >

'" >

'" >
42 , >
~cs >." >
,H >
42' >", >
'lO >

'" H
'H >
oH >"_ >C
OS >
-H >
i,H >," >

'" >

'" >

'" >

'" >

'" >

'" >

'" >

'" >

'" >

'" >

'" HP

'" >

'" >

'" H," >-, , H

'" >C
", H

'" >C.,. >

'" >,,' >

'" >
'bl H,,' >

'" >
-OS >cP
-00 >cP
1.()7 >cP
", HP_" >to
-lO >to

'" >", >cP

'" >to,', >," HP

'" H'm >". >cP
_70 '"'O, >

'" >

'" >

'" >C

'" >
'bl >

'" H

ENDII

If( .... OT.PERJOD) GOTO 90
"'.lIT 110'" "1"'uHS. BEfOIlE POINTlNG "'EXT STAll I
CAll HOl()(I~M,3)

ENDDD

)f fl H" 1';1:.0) "NElv
""lrflMES.'(· flLE E!lRO" l.dSJ') HER

END IF
11(IOf.GT.O (lOSE(JOf)
II(ISf.GT.O. CLOSE(JSI)
CLOSE(P)
IILE·'(~~lAhT(AL-STAT~SID'TAI

(ALL wOPEN(II.'ILE"WA','OLO'.10.1U.lfERl
If«(fEP,EQ.O) THEN

hAITE(lf,'(1~'A)')MES('1-11

C.lLL (LOCK(ITIM)
"RJTE(lf.'I/ •• ANTCAL TE~MINJTEO •• ltI5.l( •••• Jl»I.)

IITI~(g-I).I·'.o)

"RITEllf,I(. IfL ••• 13 •• ILLCNTa •• ll •• IMPCNT ••• 12)'llfL,
ILLC"'Td~PC"'T

CLOSEIIF}
ENDII
tALL C III ,-'" ""TCAl TERf'll"'ATEOt)

'"
SU91l0UT "TOSTJIl(NSITE.NSTAII,AZOII.ELOlf.SW5IZE.STAZ,STEL,

A~WAAPdFl.l·... . .
IkT~GE "Il?). (AR.MON'O.Y
LOGIC
CAlI. eLoce Il "'l 'tflll_ITIMI11; MON.lTl'1(6); DU-JTIf'H51
UT·!TI"'(').'T·~(!)/60.·IT("'ll)'36DO.

(ALL STAIlAltL(N5ITE.NSTAR.YE ... R.MOH.OAY,UT,STlZ,STEl,Q,lfL)
(ALL A~UP05(AZlCU,ELlCU.SETfL.I'LI

AZ.STA1; iL-STfl.·S~SIZE-D.,

II(At.LT"OO.) .Z .... t .. 360.
If[AZA(~.GT.l10.1 T~E~

J'I"'ZAC~-ll.GT.'8J.1 AZ.Alt36v.
lf(.Z. '.010.) AZ.AZ·J()O.

ENDIF
AlIOFlAPa"';:-STAl
AZ_A~"lOFf; ELaELtELOH
If L-O; C~L~ l"'TP~T(Al.EL.IILI

RETUR~

'"
·......... . ," .
TO GiT P~~~Il.M A~ORf~SES A~D SEG~ENT NUM9EAS
IO~IC~ AAf VSED 8'1 SU9ROUTINE ~IOEEP A~D RT-PIIOGRAM lCSTOP· .
CO~~O~ 1)I'E'I~lT

INTE~f~ u~TOA'lNTC~L,ANT(NT,lNT"'IEL.ANTSMP.SMPSEG

CO~~ON IS~PIIO.IANT(A~.AN1(NT.ANTA1[L.ANTSMP

(OMMO'" '~M~fGM'~OV5EG,S~PSEG.LINSEG

ANTCAL-GAI0.(1HANTCAL )
If(ANTCAl.LE.OJ ThEN) UL·-S; RETURN; [nOl'
ANT(NT-GwTO.l(1NA~TCNT')

1'(ANTCNf,l~. ) THEN) lll.-S; IItTuPN; ENOJf
lHTAlEL_t TOA{!HANTAZEl')
If(ANT.l:EL.LE.J} THEN. 111..-S; RETURN) ENDlf
l"TSMP_GATOA (1 ,u ~ ISMP'}
lf(ANTSHP.lE.Ol T~EN; IILe-5; RETUAN; ENDlf
lfllMAT.EO.1l TIIEN

~0"SfG-1S5B

S"';>SE(;-' ha
ELHlf(IMlT.Efl. 'lE

... DvSE. e
S"PSf,· Da

ELSEI1(I'U .~Q lo T E"
I"OVS E _
S"'lE-1S

END If
RE T IN...
SUBAOUT • _E~ NSt E.N~Tlll.IAE.IOIA.S(ANSllE'SPEEO.l10".ELOlf.
OA~.OE •• Z~AlP.YEAR.M~N'OlY'UTl.ST"'ll.STELl.IIl)..... , .



.ppfHIl1X C p.Gf C 2b

Al-STAZ(11.AZOFF
AZ-STAZ(]I.,ZOFF
DfL-CE2-(1)/Cs-SCANTI
EL-el-DU

487 )
4118 )
489 )
490 )
49 l )
492 )
493 ,
494 ,
49S , C
496 ,
497 ,
4ge ,
499 ,
500 'C
501 )
502 ,
50l )
504 ,
S05 ,
S06 ,
501 ,
50l! >
509 >
510 >
S l l >
5 l 2 >
5n )
SH)
S1S ,
SU )
517 )
5· tl >
519 )
520 ,
S2 l )
S22 >
5B )
524 ) C
525 >CP
526 )
527 >cP
Ho )Cp
529 >CG
510 )Cp
511 >CP
5H >CP
511 )
5h )
535 )CP
530 >(G
5H HG
Bl! )
539 )
540 )
54 l )
542 )
54l )
544 )
54 5 ) (
546 )
547 >
548 )
549 )
550 )
551 )
552 >
55) )
Bio )100
555 )
556 >C
557 )
55& )

IHTfGfA ITIM(7);Yf.A.MOH,O".HSCANT.SC'HT
DIMENSIOH STAZI1).STfl(ll.IHCll.l~lll.15131

(OMMON IACHTM/AZ.fl'O'2'DfL.JFlAG
COMMON IACHfCK/IMJH,lSEC.16AS.'O.fO
JNTEGfA GATO.;ANTCAL •• HTCHT.,NTAZfL.'HTSHp.S"PSfG
COM~ON J$WPAOGI,NTCAL.ANTCNT.'HTAZEl.ANTS"'
COMMO~ IS~SfG./MOVSfG.S"PSEG'lJNSE'

CO"'''OIO ISTOPINFO/MOVEI LOGlC'l "OVE

IFL-O
!Fl$PfU.Lf.O.) THEHl UL--4; AHURH; fNGIF
CALL (LOCK(ITI"ll 'fAR_ITIN(11; MON-11IN(0); D'Y_ITI"'(5)
UT1-JTl~141+1TI"'C)l/00.+ITI"(Zl/]OOO•• 6.01/]600.

HSCANT_NINTISC.NS11E/SPffO); S(ANT-2-H$C'NT
DO fOR 1-"]

UT-UT1+11-1)+H$CANT/]600.
CALL StARAlfLCNSITE.NSTAA.YfAR.MON.OA'.UT,STAZlll,

• SHLlJ).O,IFL)
CALL HOURS(UT,IH(I),lH(ll,$.(Sllll
ISCll-S; IF(IHlll.Gf.24) IHlJl-IMlll-24

(NOOO
I F t AZ'1RA,. fil .0 •• 'N:>. STAZ (3). L1,1 OO.l AZWRAP_l60.
DO FOll I-,dl STAZ(I)_STAZ(J)+AZIlUPl ENDDO
UTZ·UT1·HS('HT/J600.
STAIZ_STAIIZI: STELZ-$TEL(2J
IF ~Q.1l Tolf

A1-STAZ{li-JDI~-SCANSIZf.~ZOfF; flaSTfL(1l.fLOFF
A.-SIAICll·IOIR-SCANSJIE.AZOff; EZ-STfLCJI+flOFF

(AZ-A1l/'<_S(.HTl; OfL-CfZ-El)/(S-SCAHll
l-DAC H_El

[.,,".2, ~~'l

e'- TELlll-IDIA.SCAHSlZE+fLOfF;
- 1fL:3l+IDI~·SCANSJZE.ELOfFl

"A!atAZ-All/(S·SCAHTll
AZ_Al;

E~OH

CALL A~T'I(T(A!'HdfLJl lf(lFL.NE.Cl HTURN
'lO'o'e-.TR'JE.
UT-ull-' .13~OI).
CA;'~ hUASh,Td~1dM1,S'IS1J; 151-5; IF(JH1.GE.H) 1111-IH1-2Io
(ALL ABSfT{HTSM.',1S1,IM1,Ulll
CAL~ I~TvCANTCN',10.1); (ALL FI.CMOVSEGI
CALL AaSETC'~f(NT,IS1,lMl,IH11

CALL AeSfT(ANTAZEL.IS(2),IM{21.1HC21)
CALL ASSETCQ,IS(ll,'M<]),lHC]»
(ALL ~TWT

(ALL ABORTCAN1CNT); C'LL U~FI.{"OVSf')

(ALL HOLO(60.,)
CALL AaORTCANTSMP)
f'lOVe_.fALSE.
TDiF_15EC+:8.5/50._IS(2); I'CTOlf.LT.Ol TOII-1Dlf.60.
AO-.O-TDlf-SPEED-:OIR
eO-fO-10lF-SPEED·IOIR
ifL-!FLA'
AETURN

'"
SUBROU1INE SlOROIF(lSf.AZAZ.AIEL.AZOFF.ELA1,ELEL.fLOff,

• STAA,IOIR.ITfR"OtF.EDIFI
(kARACTER STAR.6.0IR-S
DIM[~ lON 11IM(7)
(ALL CLOCK(ITl")
OIA-' r; lfCIOIR.GT.Ol DIR_' + 'o lfCloIR.Ll.OI OlR_'
.R!T(IISf.l00} (ITl~18·1).1-1']).JTl"C4J.ITIM(ll,

+ ,Z.Z.AZfL,A10Ff,ELAZ,ELEL,ELOff.$TAR,OJA.JTfR.AOJ',EDlF
fOAMATIZ •• IS.2t·.·.J21'Z.,JZ, •••• J2.Z(Z •• Zf7.2.fb.J),]l'A,"

• 12,z.,217.3,150
• JZ.2t,".7,l.i'.,2ILdS)

AEHIRN

'"
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S fOR SI-Ut,ATION AHO TESTING
D fOR GRAPNIC D1SPLAY
U FOIl COMPENSATIOH Of HON-UN1'0~M
8ACUOUH~

R 'OR REAl TI~E DISPLAY
fOR OUTPuT OH TERMIHAL

START, GAUSS f RON SSPSTAT]
(fO~ SI"Ul'TION ONlY)

ORA~ING ROUTINES FRO~ TEK·6IlAf
If OR GRAPMIC OUTPUT OPTIOh OHlTI

....................................~ ...•....••

NOISE
,.\l,HEl
"lAl. 1ft.

OUTPUT PARANETERS :
10ATAAZ l S1NUlATED
lDATHl : SI I'IUl.l, YE O

SU&1l0UTI~E OATAS1M{A10lf,ElOlf.S'ElO.SCAlE.NOI5E,
NAl.HA1.10AT,AZ,

SUBROUTIHfS NEEOiO l

SUBIlOJTI~E TO SIMULATE THE ANTE~~A CAllSk,TION DATA
1NPUT PA~AMErERS t

A,OlF.ElOIF : SINULATED fARORS IN Al AHO fl
STElu ELE"AT10h DURING AZIMUTH SCAN
HALE A fACTOR TO SI"IUlAH U. fRROR 1N THE TllEOlOETlCAl'

BE'" PATTER~ (SCA~E.' ,Oll NO ERROR)
NOISE POwER 1 SI~NAl AT NA~INU" O, Bf'~ PATTERH
l NUNBER Of Sl~Ul'TED 0,T,POINT5
I D~TAPOtNT CORRESPO~~ ~~ TO THE SUPPOSEO

SUR P)SITIO"l

COHOITIO~Al COMPILATIONS,

THE PROGRA~ 'NTOff Gl~ES E5TJ~ATES TO THE ERRORS MAOE IN 'HE
$WEfPS. If 'HESE ERRORS ARE Gfl,Eo\T IT IS lO .... iSA8LE TO MUE
THE S"EEPS AGAIH BY Tl(IN6 IHTO 'CCOUNT THESE ERltORS. THIS
~AY IT lS POSSI8lE TO OITAIN MORE RElIABlf ERRO~ ESll"ATES.
SIHCE THE SECONO SWEEPS WiLL NOS' CfRTAIHLY GO THROUGH
TIIE 'lAIN BE "'I, SIN RATI0 WIll BE aETTfR. AND THE EIlIlOR$ IN
THE 9EA~ PATTERN ~OOEl ~lll HAVE LESS E"ECT.lOO.

PROGRA~ AHTOf,TEST
OINENSIOh _ZOATAC1Z8l.ElOATAC1lS)
OI~fNSION !OATAAZIZOOQ).IOATAElI20001
RUL HOlSE
~RI'EI'.'I/.,~s.·GI"E STElU.NAl.NEl l ·l ')
!HPUT(1) STElO.HAI.HEL
NA1_HA2IZ; "El.HEL/2
OOWHllE C.TRUE.)

WRITEll.'1/.1HS,·GI .... E AZOI'.ElOlf.SCAlE,hOlse l .)1)
INPUTIl) _lOlf'ELOIF.SCALE.~OISE

CAlL OATAS1M{AZ01f.ElOlf.5TElO.SCAlE.HOlSE.
NA1.MAI.IOArAAI.
"fl.IHL.: OAlAELl

'ALL OATATIlHCNAI,MAZ.IOATAA1,AZOAT,l
CALL OATATIlHlNEl,NEl.IOATAEl.ElOATAl
CAll AHTOFf(AIOATA.ElOAT,.ST€lD•• 01.],AZGlf.ELOlf'IER.,)
OUTPUT(1) 'CAlCULAT(O OHhTS t ,.A!Ol1.ElOIF
OUTPUT(1) 'ERROR CODE I t.IER

ANTENNA OffSET CALCULATIONS fOR AHTENN' CALIB.ATION
"ARK(U LEHTINEN 12.8.1960

THE ANTENNA "UST BE SwEPT PAST , ItAOIOSTAR IN BOTH AIIHUTN
'NO ELEVATION. I~CO"ING POWER OENSITIES 'Ae SA"PLEO ,HO
STOREO AS iNPUT DATA TO AHTOff PROGA'" TO THE TwO ~EtTORS

AZDlTA(128l A"tO ElDATAI128l. HERE. (LOAUC1-128l MUST COHUIH •
THE SA"PLES CORRESPONDING TO ELEVATION swup f RO" -2.0 DEG TO
"2.0 OEG. AHO AIDAT'11-1(11) "UST COHTAIN THE SA"'LES f RO"
THE 'II"'UTH S.UP Of .-l.O/COSIELEVATtOHl. SIHCf If IS 1"­
POSSIeLE TO SA~PlE EXACTLY ACCORDING TO THESE SPfClfICAT10H$
THERE IS A SUBROUTIHE OATATRN TO CON~ERT THE $A"PLEO DATA
"'LUfS IOATA TO AZOATA AND ELOATA.

ENDDO

'"

) .

) .

>(5
,CS

'cs
'cs
,CS
>C5
'CS
'CS
,CS
>Cs
'CS
)0
,cs
'cs
'CS
'cs,cs
'cs
'cs
'CS
>(5

'CS

,
2 ,., ,.
4 ,.
5 ,..,.
7 ,..,., ,.

10 ) ..
11 ) ..
12 ) ..
1) ).

" ).
15 ).
'6 ).
11 ).
'!I ).
19 ).
20 ).
21 ).
22 ).
2] ).
2' ).
25 ).
<! b ).,7 ).
211 ).
29 ).
30 ).
31 ).
]l ).
3J ).
]' ).

] 5 ).
'Je. ).
11
JB

"".,.,.,
••
'5

"47

""50
51

"53
5'

""""59 ).
bO ).
Ol ).
02 ).
o] ).
o, ).
05 ).
06 ).
bl ).
08 ).
oQ ).
70 ).
71 ).
72 ).
1] ).
l' ).
75

""
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'"H'
'"'"H'

'"'"H',"H'
H'
H'
'">C,
>C,
>C,
>C,

'"

,,,,,
H'
H',,,,,,,
'to
'CP,,,,
H
H
>C
HU
,to
HU
HU
Hu
,to
HU
>cu
HU
'to
'to
HU
HU
HU
HU
HU
HU
'to
HU
'e
H

•

•

V"lfOR~ •• TRUE.
INIl1'L-.TIIUE.
CLIP •• TRur.

1_109.1a
SJ-Sl·1
S"'l.S.l.AZO ... TA(II; SEL-SEL.ELO.T"'(II
Stl_Sll+l·l
51_I-S1_1.1·'ZOAT.CI): SZEl~SlfL.1.ELOA'.(1)

EHOOO
OOfOR l-l,HEL

"LL G.USS(f);f.F.HOISE •• 25
10 ... T... EL(1).lOOOO·( ... f100EL(SC ... Lf· ... ZOlf·COS(fLl,

SC"'LE·((I-~fL)·OELY.ELOI'I)+F)

ENDoe
DOfOR

OUTPuT p ... a~"ETrRS: AZolf,ELOlf • C"'LCUL ... TEO DlfFERENCES
Of 'ZI~U·H AN~ ELEV'TION, IEII. O IF ITEII'TIO~ 010 CONVERGE
IER-1 l' ITER... TION 010 NOT CON~ERG~.

EHODO
RETUIlN,..
"'NTENN' OffSET ''''LCULATI0NS I f'1"'II~~U LEHTIHfH 31.5.1979

INPUT P"'~"'~ETE~S ,ZOATA('28),ELOAT"'(l2S) SA~PLEO VALUES Of
PO~EIl DVRING A11"VTH 'HO ELEv ... TION se"'NS THROUGH THE SUPPOSEO
ST"'~ POS!TICN. OATA(1) <- -HS'ANS1IE/l.0S.
OATA(12bl <- SCANSIZE/1.05.
~ ... tITEP_ f'1 ... tl~U~ HU~BEII Of ITEII'TIONS TO BE OONE
STELO_E~EV'TIO/'j OuklHG "'ZI"UT~ SC'N
EPS·CONvER'ESCE LI~IT IN OEGREES (AZ LI"IT _ [PS.COS(STELO)
tjS(,l!'lSZ~SlZr Of l,n S'IlEEPI2
C'~~OO[_~ o·RI~G CONT'IHING A co"aIN~TION Of C~"'AACT[Il~

~wIC~ OETER"lNE THE "ETHOO Of flTTING THE PElK

P," o
A.(t"'Z·Slt~S1Al·SI}'<'O.SlI-Sl·SI)

9-(SI·$Al-/'O·SIAZIICSI~SI~100·SII)

OOFOil 1-1,12':1; AlO'UiJl·UO,U(l)-IAtI.91; EI'IOOO
'.C$[L·SII~SIEL·SI"('O·Sll·SI·Sll

9-(SI·SE~-40·SI.L)/lSI·Sl-'0·SI1)

OOfOR l-l.lZ8; etOAT ... (II.ELO.T ... <I)-C .... I.91; E~OOO

INITI'L VALUES FOR "'ZOlf.ELOlf BY C'LCUt.TION Of "0~EN1S OF
'lO"~ A~O ELDATA. GOOD f 01 ~""'LL hOISE

HE1.,f1El·IO,lTAEll
DI f1EHS 10" IDA hAZ (/'jAl " 1OAUELe "EU
IlEAL HOI SE
fL·STELO·3.l/,1592051180.
'ALL ST ... ~T(l.110159l65+.Z01F.ELOlf+HOISE •• SC.ALE)
OEL.·2.1/,f1AI-1) ; OELY-l.1/(f1EL-1'
OOFOIl [_1,I'IAl

CALL G.USS(f);'.f.HOISE •• l5
10 ... T.... I(ll.10000·(.f100EL(SC.LE.((l-~.Z).OEL ••• ZOI'.C.OS(EL».

SCALE.ELO I').f)

SU8ROUTIN[ .NTOff(.ZO.T.'ELO.T ... ,ST~LO,EPS,".XlTER.HSC. ... NSZ.C ... LCOOE
''''ZOlf.ELOI',IER.IOUTl

'l~iNSI~N t7~JTI(1?8).ELOIT.(128).T(128)

RUL ilOlT"',fLO TA·O
eh~RIC'i~ CALCOOE. ; LOGIC'L UHI'O~".INITI'L.CLI~
CO~"O~ .rtC·/~~lt
NP 1C _

UNl,ORH.,f.LSZ.; INITI'L-.''''LSE.: CLIP-.fALSE.
OOfOIl l.'"

JF <C'LCLOE(I:I).EQ.'Ull
If 'CAL(ODECIIII.EQ.'1')
IF (C'LCOOE'I:l).EQ.'C')

E~O 00
I TJlf1. 1
lTR"-H
eALL IIES~v(ITRH,1.0)

EL·STELO·3.',159lb5/180.
OELEL·Z·HSC.NSZ'1l1.; OEL'Z-OELEL
DEL'Z-2·wSC'NSl/l.05/127.·COSlSTELO·3,"l592/1~O.)

AZOIF.C; ELOlf-O
• CO~PE~S'TICI Of NON-UNlfORH B"KIIOUNO BY • LINE'"
IlHS FIT TO ThE fIH~T ,NO L"'ST lO O... T... PO)NTS. 'Il"lCH "'RE
SuPPOSED Te (ONSIST ONLY OF B'CKIIOUNt NOISE
51-O: s.z-O: HL'O; SII.O; SUI.O: ~1EL-O

DOFOIl 1."20
SloS1·1
S'Z.S'I.'IO'T"'(I); SEL-SEL.ELD ... TA'I)
SI1·Sll·1·1
Slll-SI"'l+l·'ZDAT.ll); SIEL-S1EL.I.ELO ... T.(I)

•

"79

""""..
"..
"""90.,
"""""97 ).
98 ).
99 ).

100 ).
101 ).
102 H

l03 ).
104 ).
105 ).
lOb ).
107 ).
101l ).
109 ).
"0 ).
1 l 1 ).
1 l 2 ).
113 ).
11 lo ).
1B,,,
'11
l • il

'lO
\/O
11'
111
12',,,
'"'lo
'"'lo
",

"O
'",,,",".
'"".,,,
".".
hO
h'
'"Hl

'H
'"Ha

H'H'H'
l~O

'",,,
'"'",,,",
151
'50
".
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>. MOOEl 10R AHTENN' BEA'" PATTEIlH I "'A~(KU lEHTIHEH 31.$.1979 •
>••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••• ~ ••••

AZNO~".Ol ELNOR"*U
001011 1*,.12ö

'10I'*"1011+(1-64.5)*AI0'T,I,(I)
AZNORM*"INOAM* .. ZOATACI)
ELD(F*ELOIF*CJ-b4.5l*ELOATA(11
ELNORM*ELHORM*ElOATA(11

SUBROUTJNE TO CALCULATE THE DISPLACEMENT Of • OATAVECTUll
CO""AREO TO • THEOIlITICAL "'aDEL T(ll 8Y CALCUlATJHG T~E

lERa CROSSIHG Of THE CROSS COIlIlELATION fUNCTION
BETW{EN THE "'EASUIlEO DATA "'CI) AND THE DEItJ~'TI~E 01 T(J),
II THfllE litE MOIlE lkAH OhE ZEII:O CII:OSSINGS. THE 1EII0 Af TER
THE HIGHEST PEA( OF T~E CROSS CORII:ELATION A(I) JS SEARC"EO

SU8ROUTlhE otSPlAC(l."'.Ol
OIHENStON M(12Bl,T(12bl,A(12S),OElllI11b)
II:EAl O.kOIl~; REAL M
CO"'~ON/hPICT/HPICl

CALl PIIRIlA(M.kPICT·170.1,110l
CALL PIIIlRA(l.hPICT·170 .. 1.220l
CALCUlATION 01 T~E DEIlIV.lIYE Of T
OOfOll: 1_'.12b

IF (I,EO,l) THEN
OEIlT(ll*TC2)~T(1l

ELS E If Cl,EQ.12b) T~EN

OERT(ll_TC128l_l(lZ7)
E. l. SE

0E.~T(ll·(T(I·1l-T(I-lll/2

(NOOO
AIOIF.·.zolf'AINOAM*oELAII ELOIF*.EL01F'ELHOR"*OELEL
OUTPUT(ITRMI 'INITIAL AZOlf.ELot' • '.-AZO'F'COSIELI.-ELOlf
lER-O
00 FOR ITER.a.MA.ITER

ELO I '1*fLDI Fl AlOI f1_AlO I F
001011 1-'.1l8

T(JIO""OOEl(AIOIF,(1-64.SI*OELEL.ELDJFl
f NO 00
CALL DlSPLACCT.ELDATA.Ol
01 e O
ELOI'·O·OELEL·ELOIF
OOFOIl 1-',128

TCI)·AMOOELC(I-64.$I·OELAZ·AZOIF.ELOIFl
ENDOO
CALL DISPLACCT.AZOATA.D)
AZOlFeO·OElAZ.AZOIF
~IlITECITR~.,(. AzoII.ELDI' r •• Zf~.3ll)-AlOlfJC05(EL).-ELOI'
WIlITE<IOUT.'(. AlOlf.ELDlf r •• 2fd.Jl'l-AIOIIICOS(ELl.-ELOlf
"UTEClOUT.'(· AlO. ELO : '.US.3l!) 0.01
JF(ABS(AZOIF-AZOlf1l.lE,EPS.ANO.ABS(ELOlf-ELOlfll.LE,EPSl THEN

AZOlf·-AZOJf/COS(El); ElDJf.-ELDlf
CA.lL IlELES(!TR"',ll
IlETUlIN

EHO IF
ENDOO
IEIl.'; 'ZOlfe-AZOlfJCOS(Ell; ELDlfe-ElOlf
CALL IlELES(ITIt"'.ll
IlETURN; EHO

fUNCTION A"'OOEL(K'Tl
Il*SQIlT(X'X.Y·Y)/.99J.5.l356
If (Il.LT,1E-]OI 1l*',E-30
A"'OOEl*(8ESJ1(R)/R)··2
IlETURN

"0
8ESSEL fUNCTION FOR INDEX l,
fUNCTION eESJ1(Rl
If CABS(IlI.GT.10l THEN; BESJ1.0;
SU",.1; TEk"'.l ;N-o
XER.R/'
OOWhlLE (ABSCTEIl"'),GT •• 003l

N'N.1
TEIl"'·TEIl"'.(-Kl/N/(N.')
5U"'·SU"'''TEIl'''

ENOOO
IIESJ1·U/21·SUfll
AETURN

'"

>eT
>CT
>el
>CT
>eT
>CT
>CT
>CT
>CT
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>e'
>e'
H
>
>
>CA
>
>
>
>
H'
>

>
>
>
>to
HO
"0
H
>
>
>
>
>
>
>

,.,.
>.
>••••••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••• •• ••••••••• 6

,,,
'"'""J,,,
'"'o,
'",,,
'"170
17'

'"17J,,,
'""0
",

",
'""0,,,
, ~ 2

"J,",,,
, :10

le?

'"I,.
100

lO'
lO'
"J
Ii',.,
,o,

'", 98 )
199 )
2:::0 )
201 )
202 >
2"3 )
,04 >C
205 )
206 )
207 )
208 )
209 )
210 )
2" )
212 )
2' J )
2,.. )
2H )
2H >
217 )
2~~ ) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
219 H
220 ).
221 ).
Z2 2 ).
U3 ).
,>­
2<:'5
110
121
118
210
BO

'"212
2ll,,.
2lS
110

'"",
i:J9
1.0
l. ,
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•
•

•

•..

ENOOO
00 FOII
II ET Ullll
E"

SU8ROUTINE OAT_TRN(N.I'ICENT,10.TA.0~T.lEN.OU'LEN.D.''')

DIMENSION lo.T_(Hl.0'TA(1l8)
IOAT.Cll.·l.1 OEGREES, IOA'A(N) •• 2.1 DEG
A·(N-1)·OUTL[N/OAT'LEN/1Z1.
DIlIN·9'ö99lO.
OOfOR ,.1.12/:1

'h.~CENT·(1·64.51.'

LO"L I 'l_I N' ",.-A/2 •• 1 • 5)
ll·UP·INT(fH·~/Z-.5)

~U~&<fN.All.-.5-L1MUP)·IOATA(llMUP·11.

(lO~lll'l-fN-.5·A/2.)·10.'A(LOWLIM-1)

IF CLOWLIM.LE.lIMU~) THEN
OOfOR J·lO~lJM.lIMUP

SUM.S~M·lOATAtJl

ENtoOO
E~Olf

OATACI)_SUPlf_
OM1N·AMIN1COHIN,DATA(I)l

• 1'I0VING AlIER'GE SU8/l0UTINE, WHIC~ TAANSfOAMS • SET Of D'T'.
Vo\lUES IDATAtN) TO 'NOTHER SET DATAUal. HERE IDATA{l)
CORRESPONDS TO OEG -Z.1 AND IDATA01CENTl TO DEG .Z.l o
0."(11 COIIRESPONDS TO DEG -ZoO .NO 0.TA(1Z8) TO DEG .ZoO

(NOH
,,( 1)-0

(HDDO
CAlCUlATIOh Of CROSS CORAElATION bfTwEEN ~ AND OERJV"rlvE OF T
AT INTfAVALS OF 10 POINTS
DOlDA 1·~60'60,10

SUM-O
OOlDR J.MAXO{'.1~1)."INO(128"28_1)

SUM-SuMtMCJ)oOfATCloJ)
(HOOD
SU".SU"/("INO('2ij.'28-1)-"A~O('.'.I).'.1
"001>4)0$U"

EN!lll;)
'_1. P! '/lIl'(ol,.~P ~T.'70.',440)

IF (NP1CT.I.T.51 T~EN; NPICT-NPICT.\;ELSElNPICT.OlENOIF
~INllING T~E lERO CIlOSSING :
oOwNIU <,(I.64).I.E.0); 1-1·1; EtlOOO
Col,lCUl_T10N Of T~E lERO OF A
':64·1·(0·~{64·1»/{_(64·1·1)·t(04·1)·64

RfTuRN
E"
SCSIIOUTINE TO PlOT THE VECTOIl C TO POSITION I'J
suallOUT1NE PIIRR,,(C,t.J)
IlUL "141
tSSE"ISlf POINT.DIlEl,MOVEC.wIPE,GRIlEV
Dl'HNSION CC1~8)

CAlL GlloH{]4)
IU.~O

OOfOIl h1.1Z8.1
"AX-'''''A.1(I'IA •••SStC«(»)

(NOOO
CAll POINT<I,J); C'll llREl(I.1Z8'J)
C'Ll POINT(!.'.J.NINT(100 •• C(1)/I'IAXJI
OOfOR j(.~.1~d.1

If (C(Kl.NE.O) CALL CREl(I'K.J.NINTC100 •• C(K)/"",X»
ENO 00
CAll 1'I0VEC(1U.160·1/16)
RETURN,..

(tHlOO
IIHOING TME 81GGEST POSlTIVE PEA~ OF A l
",lUX-O
OOIOR 10-60.60.'0

IF (4(1+04).6(.4"".) THEH; ."'•••• CI.64») I"'''.-l} EHOl1
(HOOD
flNO}HG THE IIRST NEGATIVE POINT 01 THE CAlCULAHO HillS
ODWHILE ("'CII~U.641.GT.O); 1101,1••*11"',"'0; (MODO
CALCUlATtON Of THE CROSS CORAELA'IOH fUHellON AROUNO TH~ lERO
CIIOSS{NG :
OOfOR 1."'.O(l~' w10.~6]).MINOtlM_l.10.6])

SUM·O
IIOFOR J"I'IU.O".1wl).MINO{1~b.1Z8~ll

SIJI'I-SUM+"(JI·O(RT(I·JI
(NOOO
SU"-SUM/(~tNO(1Zti.1~8~1)·"'lO(1"_11·10)

.Io{1.64)·SUM

•

,,
>e,
, t.,
>,,,,,,,,,,
,«,
>e,,,

>
'CD,,,,,,,,
'CD
>t.
>t.
'CD
>t.
>CD
>
>

,,,
>t
>t,,,,
>
>
>
>
>t
>,,,
>t,
>t
>t,,,,,,,,
'C'
'CD
>t,
>t
>,,

'"'"",,.,
'",.,
""'"'50
25'

'"'"25.
m
25'
m
,\o

'""O
'61,,',,'
'"
'",,,'.1
'"ttl'"

'"171
17
m
11_
m

'"m
17,
m,.,
l" l )
ti,l

'"h'
m,..
'"'"'o'
'"'"'"m
'"'"'"297

'"l~9 >.
J DO ).
)ul ).
)02 ).
10] >.
30" ).
lDl
lO.
]C'

'"JOO
'lO
J"
31'
'"'"III
'16
'"31'm
320
l71

'"32l

'"m
32.
m
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>
>
>
>".".>C'
".
>
>
>
>
>

">
>
>
>
>
>
>
HO'

,
, >.
, >.
, >.
, >.·,.7 >.
• >.
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""""""17

""2.
21
22

"""""""30

""

ANTENNA CONTINUOUS "O~E -PROGlA'"
ANNA-lIISA TURUHfN 1979.0b.20

"O~f (O" ... t,NOS TO o\(U Uf tSSUU IIITN INTUVAL O, 0.5 SHOKDS
START POSITION OF ANTfHNA 'AI.fl) AHO IH(RfNfHTS TO AZIMUTN
ANO fLfYUI0H 'DU.DEl) JH lIT (O"NOH ARh lACHT'" GIVEN BY
TNI CAlLIH' 'RO'.A'"
J' A(U JS DISASLEO PIOGIAH AIOITS ITSEl'

15,01.1960 ( (OHNON "OAT")

PIOG.A" ANTtHT.b5
(0..... 0 ... '.(NT"'AZ.EL.OAZ'OfL.I'lA'
I'LAG-O; (ALL ANTPHTCAI.fl.11LAG)
1'(11lt,G.HE.0) TMEN

tt,ll IESIV(1.1.01
~IITf(l.'(. I'LAG. AZ.fl 1·.15.2'1b.4)1) IfLAG.Al.fL
~IITf(l.·(. AtU EIIOI. ANT(NT A80ITEO·)')
(ALL II:fUS(l.1)
tAll ABCRHO)

f/!jO I'
AI-AZ'OAl
El_El_OEL

'"
PIOG.A" lNTAZEL.6'
INTEGER ITIN(7); lOGICAl SET'l
CO""'ON 'ACMEC~'I"IH,ISfC.18AS ••O.fU
CAll (lOC~(ITI")

C.LL o\(UPOStAO.fO.SETfL.l'L)
18A,-ITI ... (1); ISEC-ITl ... (ll: lMI ... -ITIMI)1

'"



U'PlhOIX C PAGE C h

, ,
, >C
J ,(
• >C
5 >C
, >C
l , C, '(
, >C

10 >C
" >C
12 >C
13 >C
H >C
n >C
lb >C" ," ,
19 >0
lO >0
l1 H
il>cs
2l >ts5,. ,
"," ,
27 >C"," ,lO ,

" ,J1 ,

" ," ,J5 ,
l6 ,

" ," ," ,
40'
lo' >C I
"l >CS" ,.. ,
'5 ,
~b > 90
47 >CS
lo6 HS
lo9 >0
50 HI
51 H I" ,53 ,

.....................................
PROGRA" IS STA~TEO ONE SECOND al'ORE SAMPLING J5 STAAlEO AND
JTS fXECUTION JS SET PERIOOJCALLY WITH 1 SEtOND IHTERVAL.
DATA IS TRIGGEO INTO CA"AC ~ITN 100 MS JNTERVALS t5 eASIC TU).
ADC-NOOULE IS LOCATEO IN CAMAC CRATE lCR_O; POSITION 1l.
AOC '''SK IS 400e.

PROGRAM flRST WAITS lob aASIC TINE UNITS AND THEN CLEARS AOC.
THEN lT SklPS ONE TJNE INTERVAL C.' SECONO) AHO WAITS lOD "S
C·'O BASIC TU> BEfORE IT STARTs TO READ AOC.
IN EACH LOOP PROGRA" READS 10 DAlA VALUES.
DATA IS S'OREO INTa DA'A VECTOR IN COMMON 'ADATA'
PROGRAM IS TERMINATED WHEN DAT, VECTOR JS fULL OR
WHEN WANTEO HUMBER Of DATA VALUES 15 READ C-L IN COMNON AOA'A).............................................................. " ...
PARANETER ICR-O.IN-'l.N'S~'oC_"Ooe

COMMON 'ADA'A'LIHI,.NOATA.IER.lOAT'ClOOQ>
DOUBLE INTE GER TO.T1.TJNE.TARRAYC50l
DIMENSION NARRAY(50).~ARRAYCSO).IOATA(lOOO).lTIM(1);JTINC7)

TO-TIN(COUHHYl; l-O; LIMIT-50; CALL tLOC~CITIN)

00 'OR J-1dOi IOAUtu-9i [NOOO
(ALL IHTvtO.1.Z)
NOAT,aO; IER-Oi K-O
CALL HOLOC"6.,l
SET HAS'.CLEAR fl'O 'NO EH,aLE TRIGGERI
CALL CA"AC(MASKAOC.IST.ICR.IH.0.171
CALL CANAC(0.IST.ICR.IN.Q.9l
CALL CAMACCQ.IST.ICR.IN,O.l6)
OLL RTII1
CALL hOL0{10.1 l
00 WHILE(.TRUE.)

CALL CA"AC(IVAL.ISTAT.ICR.lh.O.ll
If(lAhO(ISTAT.,OOOOOBl.NE.O) THEN

NOAU_NOA".'
lOAT'(~OATAl.IA~0(lVAL.1717el

1'(~OATA.EQ.LIMIT.OA.HOATA.fQ.lOOO)GOTO 90
~-(·1; If«.GT.30l T~EN; JER_·', GOTO 90; EHOI'

CLSf
(-,.,; lUAAY(JJ-T!"lE(OJ; URRAT(J)_It; HAAAAYCI)_"'OA"
If('.EO.50) GOT O 90
K-O; CALL HIIT

ENOlf
EHOOO
CONT1NUE
CALL AESRy(9.,.0>
~RITE(9,1(•• 'O(~.O&l)'I(IOATA(I>.l_1.50)
WAJTE(9,'(/.)(t.16J) 'l (TARAAV(ll-TO.NA.RAY(J).!tAARA,(ll).I_'.1J)
~AITE(9.1('•• lEA-·.I";- lVAL--.O&.- STAT--,06)'lIER.JYAL.lSTa,
tALL RELESC9.1l
CALL ABOIl1<OI

'"'
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SU6ROUTJNE AITUAH(IHEG.AZ.IPOS.AZFOS)

YERSION 1980,0821
"NHA-lltSA TURUNEH

CONolTIONAl COMPllING:
Il FOA REAL TIME

1011 8ACW.GAOUNO
• fOIt TESTING IN BACIl,UOUHO

COAAeet OFFSET-MOGEl FOR eACH ST"'10N SHOULO BE !HSEATEO
IN OFfSET-SU9flOUTIH( IN THE "1F(JMAT.EQ.1J ... ELSEH ... ".STATEl1ENT
STATION COOE IMA' IS T"~(H ,AOM AT-COMMON 'Sill!
AT-COMMON 'POINTI IS USEO IN SU8AOUtlNES

lHTP~T AHO ,NTOIA
lOGICAl SETfl
COMMON IPOIHT/IACOND.$ETFL.HC,PTNAM(.Pl.PZ,P),P4,P5.
IOFF'NSAEF"IAEF.ELAEF.AHAE"'ILOC.ElLOC'~NLOC.
AIA(U.ELA(U.AltO~.EL(O~.PPOLO(,PPOOf'

TO (HANGE ANTENNA POINTING f~O" Al.EL 6Y IN(AEMENTS
AIIN(A.ELIN(A UNTIL TOTAL (H(AE~EHTS AAE AIMAS,ELNA ••
HTJ~E 5PEtJflE5 THE TINE DELAt 6ET~EEH POJNTJNG (OM"4NOS
(AE(O~~ENDED AhTENNA SwEEP IS 0.15 DEGREES/SECONOl
(A65(AZIH(R)_"TI"[·0.15 OA A65(ELIN(Al-HTINE-0.15l

·, , , , , ., , , , , ,.

DOUBLE l"TEGER TK
LOGJ(AL A~OVE.ENOVE

AKOVE_.f'LH.; E"OVe_.fALSE,
'Zt-AZ; ELEV-EL; T~-50 •• HTI"E; JTIME_TM
IfCAZ"' •• HE.O •• ANO.AZJN(A.NE.O.l THEN

A~OVE.'9S(AIIH(R).LE.A&S(AZHAX)

ENO I f
If(ELHA •• HE.O"'hO.ELIN(R.HE.O.) THEN

EHOVE-ABS(ELIN(Rl.LE,A8S(ELMA1)
ENOH
JF(.NOT,A~OVE"NO •• NOT.EMOVEI RETuAN
01.1. OSn(O.T~l

"LL AHTPNTCAZI.ELEv.tFLl
00 WHILECAMOVE.O~.EMOvEI

IfC."OVE) 'ZI-A11.All",1
IF(E~OVEl EI.EV-ELEV.ELIN'A
tALL RTwT
tALl. 05EHO.T .. l
"I.L .NTPNT(AZl.ELEV.lfLI
.~OvE-A8SC.ll·.zIN'.-AZ).I.E.A85(AZH•• l
EI'OIlE _"65 (ELEV' ELIN' A·ELl ,L E. AS5 (EL''''.)
WAITE(1.'(· 5wEEP AI.EL :.,lF9.]) ')A11.ELEY
('LI. HOLO(ITl"E.l)

· , , ,
1'(A65(AI-l080.).L1,O.1) RETURH
If(AZ.LT,90.) Al.AZ0360.
If(AZP05.GT.270.l THEN

1'«AIP05-Al).GT,180.) AZ.Alo)~O.

If(A1.GT.~JO.) AZ'AI-)~O.

EHOIF
IH.lhEG: IP-IP05
IF(IN.GT.1801 IN.180; Jf(IP.GT.180) IP-1dO
(F(JN.LT,O) iN_O; J'(IP.LT.O) lP-O
IF(IN,EC.O.AhO.lP.EC,OI THEN

IN. H; IP.15
ENOI'
If«AI-lNl.LT.90.l AZ-Al.J60,
IF«Al.IP).GT.olO.1 AZ-Al-360.
RETuAH

'"'

· .
TO (HANGE l~PUT AZ (EITHER AZ-AZ OR AI-AZ.,bO)

90. ( .I.I-INEG ( Al ( AZolPOS < 630.
OEfAULT VALUES: IHEG_IPOS.15

IHOOO
RETURN..,

) ..••...••..••..•......•.............•••........••••.•.•
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>C,
>C
'(

"'(
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,,,
".".,,,

,
2 ,.
J ,., ,., ,.
O ,.
7 , •.,., ,.

, O )*

1 1 ).
12 ).
13H
, lo ).

15 H
16 ).
'1 ).,.,... ).

20'
d >c
n >c
2.l >(

24 >c
iS )(
lo'
17 ,

" ," ,JO ,

" ,l2 ,

" ," ," ,Jo ,
J7 ,

" ," ,
""",J
""""""50

""53

"55

"57

"".0
"o,
oJ

""..
• 7..
"70

""7l
7,
75

"
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17

"""""".,.,..
"••
"90
91

"OJ,.
95,.
"'.
"100

,o.
'02
1·3

".'O,
,e.
107,.

'"
"",
'"'"'lo",
'lo,"'lo,"
12t,,,
111
l1l
11'
111

'"117

'"'"110

'"III
IlJ",
IlS
Il.
m

'",,,
HO,.,,.,
'"'",.,,..,.,
lo'lo',ser
IS'
IS'
IS)

'"",
IS.,,,
IS.

">
""""'"~>(.
>c·
'"~
>( •
>c.
>c .,
'"~>(.
>c.
>(.

'"~
>( •
>(.

'"~>(.
>(.

'"~
'"~
'"~>C·

'"~".".
'"~
'"~
'"~
>~.

'"~
'"~
'"~
'"~>c·
>( ,
>c·
" .".>c·
".".>c·
>c·
>c·
>(.
>(.
>C·".".
'"".
>c·
".
>c·
'"~
'"~".
'"~".
'"~

'">
>c
>

">c

""">c

">
>
>
>
>
>

SUBROUTINE ACUTEST· .
TO "''''!tE HU BIT TEST
DNL T IN BAC,(GllOUHO t· .
(KARACHIl "'*,
LOGICAL S('FL.TfST
DOUBLE IHTEGER OQ.OAZ(&).OEL(6)
DATA DAZ/l000008'1777718.1770008.l0D1718.2'Z525B.165252~/.

OEL/240000B.2317118,2200008.2171178.225252B.Z1Z5l581
TEST·.'ALSE.
~1l1TE("'(/.' AtU BIT TEST*,/)')
'ALL ACUPOSCAZ.EL.SETFL.IFLl
1'(lfL.LT.O) 'HEH

(ALL l~T~ES(O.J'L)

WIlITE{l"(/,·iTEST IlUN (Y/Nl l')'): INPUTe,) A
TEST-fA,EG •• yt)

END If
00 ~Oll 1-'.6

DQ'OAZ(Jl
wIlI1Ee"'(/.I)._. Al TEST. 00- "06)') 1.00
(ALL BAZloD,lfl)
lf(.NO,.TEST.tN~.lfL.NE.Ol THE~

C_LL AHT~ESCO,lfL)

~RITEt1,'{/,-SCOHTINUE ? (Y/N) -l I)
IN~UT(1) .; Ift •• HE.'Y') GOTO 99

ELSE
HHL-.fAlSE.

PI DIf
DO WHllE{.HOT.SETfll

CALL ACUP05C.Z,EL'SETfL'I~L)

CALI. olOlD(1,Z)
[HODO
DO fOR J."S

CALl kOLDC1 ,Z)
ALL 8AZP05

[HOOD
C"lL ACUPOS(AZ,EL,s[TfL,lFL)
0IFF-0.OOS49'16-0AZ(1)-,Z
JjAiTE(1,l(19J,·OIf~. -,nO.4)!) 01f~

[HOOD
DO FOA 1_1,6

DO-DEL C1)
JjIlIT[11,' (/,11,-. EL TEST, DO- -,06)') 1,00
CALL 8EL(00,IFLl
IfC.HOT.TEST.AHD.lfl.NE.Ol THEN

CALL AHTMES{Q,IFLl
WRITEI1,'(/,_SCOHTIHUE ! CYIH) I _)1)
lNPUT(1, .; If(A.HE.'Y') GOTO 99

fl SE
5HfL-.fALSE.

ENOlf
00 wHILEC.HOT.SETfLl

CALL ACUPOSCAZ.EL,SETFl.lfL)
CALL HOlOC1,Zl

EHDOO
00 ~OA Jal,5

CALL HOlolld)
(ALL 8ELPOS

ENOOO
C_LL ACUPOS("'Z,EL,SET'L.I~L)

D1FF-O.OOS49316-DEL(1)-160.-EL
_AITE{1.'t39J,_DlfF. ',f10.4)') OIFf

EHDDO
AHUAJrI

'"
SUBAOUTINE lHTPNTCAZ,EL,lfLl

Tö'p~i~T'~~TE~N~'T~':i;E~'(P~;si~~~'öiRECTjÖN)
1 fL o HOllltlAL RETURN

• POSIT1~E • WROHG Y"'LUE Of "'Z OR EL
- NEG"'TIYE • ACU DlSA8LEO

l~ CO~~"'JrlD 15 .CCEPTEO, SETfL IS SET TO .f"'LSE,· .
LOG "AL SElf L
CO~"'OH IPOIHT/I_COHO,5ETFL,NC.PTH ... ItlE,PI,PZ,Pl,P4,PS.
10fF'JrlSREf .... ZRE'.ELA~f'RNREf'AZLOC,ELLOC.RHLOC'
AZACU,EL.CU,AZCO"',ELCOItl,PPOLO(.PPOOf'
(0""'0" 151T(/I".T
PA'A"[T(R lZ"1~_90., .Z~'1.610.
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......................................

THEN
ELEV-ELEV_C.Ol
EL,...*9S.l
THEH
ELEV-ELEV.D.Ol
ELIu._-9l1.0
THEN
ELEV-ELEV_C.D1D
ELfIlU*ge .0

l,tA8S(AI-l01l0.).LT.O.11 AZ-AILOC
IltIOff.GT.Ol TMEN

CALL OIISET(IOff.AI.EL.AOII,EOlf)
WRJTE(1,'I/.*OIIS :·,2tlll.],. _ -.le.Jl)' lAZ,AOff,EL'EOII
AU-H+ADH: ELEV-EL-EO"

ELSE
AIl-AZ;

END If
lFll"AT.EQ.11

,UI_UI;
ELIUN-l.8;

ELSEIF(J,. ... T.EQ.ll
AlI_AlI~O.02;

EL,.JN-l.O;
ELSElltl,."'T.EQ.~1

AlI-UI-0.01S;
H"IN-1.8;

EL SE
EL"IN-l.B; EL,.U-QO.

END If

CALL ACUPOS(AZACU,ELACU.AFl.11ll
if(JOH.~E.OI THEN

CALL 01fSETCIOfl.AZA(U,ELACU.AOl1.EOI'l
.l.Z-AZACU~AO"; EL-ELACU-EO"
CALL 01fSETtlO".AZ,EL.AOf,.[Olf)
AZDiA*AZACU-AOlf; [LOIA-[LACU-(Dff

ELSE
AZDIR.AZ.l.CU; ELOIA-[LACU

[NO II
I"'CO~D-i1L; SETfL-A'L; AZlOC-AZDIA; ELlOC.ELO!A
RETURN

'"

TO READ ANTENN'" POINTING OJRECTION
VALUES Of l"'COND.SETIL.AZLOC.ELLOC,AZACU,EL ... (U
IN COfllMON IPOINTI ARE UPOATEO.

IInOn.EO.OI litEN
AO,,_O.; 10,f-O,

ELSElfCI01f.la.l) THEN
A-'l; IfCA,GT.l60.) .1.-.1.-]60.
, .....0.01745l); E-EL-0.Ol1'Sll
SIN_Z_S!N(A)1 COSAZ-SQAl(1.-SIHAZ-SIN"'I)
IICAZ.Gl.90"ANO.AI.Ll,210 •• DR.AZ.GT.4S0.) (OSAZ--COS ... Z
SINEL_SINtE); (D$EL-SQRTC1.-SIHEl-SJNELl

IFL-O
IfllZJ.lT.lZfIlIN.OR.lZl.GT.AZ~All IIL*lfL_l0
IItELEV.LT.ELfIlIN.O~.ELEV.GT.ELfIlA_'l1L*llL_lO
IF(I'L.NE.D) THEN

I"'CONO-IFL
RETURN

ENOI f
CALL "'CU_Z{AZI,lfLAl
IF{IFLA.EO.Q) THEN

SfTfL-.IlLSE.
"'ZLOC-AU AZCOM_AlI

ENOt f
!FL·IILA_IFLE; !"'COND.lfL
RETURN

'"

........... , , , ., , .
~EW 011SET MDOEL )0.06.19110 'DA ELE~ATIOH

N[w OffSET ~OD[l 01,01.19dO 'OR ,ZIMUTH
OlflllNSION OlfSfIlATC1.S4.10l
CO~MON ISJTI/IM ... T

......................................
LOGICAL SETIL .... ,l
COMMON IPQINT/llCOND.SETIL.NC.PTHAfIlE.P1,p2,p].P4,P5.
JOFI.NSREF • .l.IREf.ELREf.RNAEf • .l.ILOC.ELLOC.ANLO(.
AZ.l.CU.ELACU.AZCOfll,ELCOM.PPDLOC.PPDOff

ENOJI
(ALL ACUEL(ELEV.IFLE)
11(11LE.EO.O) THEN

SfTFL·.fALSE.
ELLOC-EL; ELCOfll_ELEV

159 ) C
160 )
161 )
162 )
10J )0
l 6~ )
loS )
106 )
107 )
10& )
109 )
170 )
171 )
172 )
113 )
1?~ )
17 S )
Ho )
171 )
17" )
17Q )
lOV )C
1 &1 )
1e 2 )
l .. J )
Il!' )
'eS )
\!.'o )
1~T )
1ll& )
l' 9 )
1\10 )
1Q 1 )
192 )
""3 )
19' )
195 )
1\10 )
1Q 1 )
19h )
199 )
200 )
201 :>C
lOl )
lC3H
lO" >C
205 >C
,00 ) C
2uT ) C
201l )
209 )
210 )
211 )
212 >C
213 )
lH )
'1 S )
216 )
,11 )
21d :>
21Q )
210 )
221 :>
l2 2 )
1l.1 )
22" :>
2/5 ) C
Uo )
20 >C
2211 ) C
lZ9 H
BO :>C
231 )
232 >C
In )
2: 310 :>
235 )
216 )
237 :>
2311 )
239 )
240 )



Hl >
l~l >
243 >
2~~ >
24 S >
246 >
2.~7 >
HI! >
249 >
250 >
251 >
252 >
253 >
254 )
255 >
25D >
257 )
2511 >
2)9 )

260 >
261 )
262 >
2ft3 >
"D/' >
265 )
2ft6 >
2ft7 >C
2611 >C
269 >C
HO >C
?71 >c
21 >C
273 >C
HI. >C
H5 >C
210 >c
2. 77 >C
27/1 >C
HO >C
2eO >C
2n 1 >C
aol >C
2113 >C
2114 >C
B5 )
28ft >C
2117 >
211b >C
l89 >C
HO >
29' )
292 )
293 )
2'i4 >
2liS >C
29tl >
67 >C
HI! >
299 >
30C. >
301 >
3u2 >
303 >
304 >
Jc.s >
306 >
3J7 >
JO! >
3~9 >
310 >
311 >
312 >
313 >
Jh >
315 >
J ltl >
317 >
3111 >
319 >
HO )
Hl >
32 2 >

Sl~2Al·Z·SJ~Al-COSAl

SI~3Al·1~SINAl-4·SI~4Z_SIN4Z.SINAl

COS2.41·1.-2.~SIN41·SIN41

COS34Z.-1 0COS_Z·4·COS4Z·COS_Z·COS4Z
T_NEL·SINfL/COSEL
IF(I"AT.EO.1) THEN

40ff"0.
EOFf"O.

ELSEIF(I"_T.fO.2) THEN
40FF·O.
EOff"O.

ElHIFCI'UT.EO.4) THEN
40f,·-0.01S • 0.Ob6.C05AZ • O.01l9.SIN41 •

0.014·,0524Z 0.00].SIN241­
0.001·COS3l1 0.0070SIN3l1.

O.007·COSAZoTlNEL O.001.SINAZ.TANEL
O,006.TlNEL • O.02l/eOSEL

EOFf· 0.4b1 • 0.005.COSAZ 0.00S.SINA1"
• O.17JoSINEl O.1JZ.COSEL" O.011IUHEL

ELSE
AOFfeO.; EOff·O,

ENOIF
EL SE

... OFF_O.; EOF~.O.

END 1F
IlETUFlN

14Z· ... INT« ... Z.5.)/10.)-9.
JEL·AI NT «EL.5.111 O.)

INTEFlPOL"'TING USI~G THFlEE POINTS

PlZ·41/10,-S-141
PEL·AL/10.-IELtl
O.'- PlZ-PEI.

AZI"H Q-OFFSI'ln(ld ... Z.IEL)
.PlZ-OF,SI'lAT(1,lll·'.IEL)
.PEL-OF1SNAT(1,llZ·IEL_1)

ELEVaEL_0_OFfSI'lATC2.IAZ,IEL)
'P~Z·O'FS~lTC1'14Z·1,lEL)

.PEL·OFFS""TCZ.IAZ,IEL·')
RE TurtN

'"
suBIlOUTINE ANTHNK................................ ,
TO HOOT THE ALARH HORN IN ANTENNl
leROlO; 11'11.19; 11'10.18
CALL CA~~CCIO"'T"'.IS,ICR'INO,0.9)

lOAU·l1l6119
CALL Cll'lAC(lOATl.l$.ICR,INO".16)
RETURN; E~O

.... , - .
t~AR"'CTER TfKT.SO
eOMMO~ /SITE/IMAT'CTER",ERR~Ev; INTEGER eTERM,E_ROEV
TEn."
If(lfL.LT.O) TMEN

If(I~L.EQ.-') THEN
TEXT·'.NfENNA AIIMUTri OISl~LEO!'

ELSElf(IFL.EQ.-ll THEN
TEXT·fANTENNA ELEVATION OlSA8LEO!'

ELS(I~(I~L.EQ.~}) THEN
TEJT.'A~TEhNl CONTROL UNIT OISA8lEOI'

fLH
WRITE(T(XT.'(' ANTENNA ERROR 1-,1')') JFL

E~O l ~

ElSEI~(IFL.GT.') THEN
1~(IFL.EQ.'O) TMEN

TEH.' ILLEGAL AZlMUTH'
ELSEI1CI'L.EO.~O) THEN

T~XTa'ILLEGAl ELEVATION'
ELSUF(UL.EQ,lO) TIlEN

TExT.' ILLEG"'L COMMAND'
ELSEI'(11L.EQ.81 THEN

TEJT·'ILlEGAL AZI"UTH, ELEVATION OISA8LEO!'
ELSEIF(IFL.EG,19l f HEN

rOT-' II.LEGAL ELEVATION, Al1"UTH OIU8LEDI'
ELSE

PAGE C l8
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· .

, , , .

.... , .

· .

THEN
ElMAX-9S,l
THEH
ELHU-98.0
THEN
El"'AX-\lII.O

TO REAO ACU DISPLAYS
Ifl - O If HU REAOY (COMPUHR MDOEl

_ NEGATivE IF AtU NOT IN CO,llPUTEIl MOOE

SUElROUTINE ACUPOS(All,ELEV.SET'l,IFL)

SUBIIOUTINE A(UELCELEV.IFL)

PAllAMETER ICII-O. IHI_19. lNO-18
PARAMETEII 81N(II*0.00549316
DOUBLE INTEGER 00

SU8ROUTINE ACUAI(AZI.IFLl

TO GIVE MOVE AZIMUTH COMMANO TO ACU
LEGAL AZIMUTHSI 90. (_ Al (- b30,
J fL - O NOIII'IAL RETURH

* 10 ~1I0HG VALUE OF AZIMUTH
*·1 All"'UTH D1SA8LED

WRJTE(TUT.,(_ AHTENNA fllllOR 1*.I4I'l 111.
ENOlf

ELS f
IIHURH

EHO I'
CTER"'- l
CALL OUTMES(CTERM.TE.lT)
Jf(MTYPE.HE.O) CALL OUTMfSCERIIOEV.TtlTI
RETURN; END

·, .. , ., ., , ,
PARAMETER leR-O. INI*19. JNO*,e
PARAMETER 8INCR_0.00549316
PARAMETEII AIMIH_90 •• AZMAX_o30,
DOUBLE INTtGtll 00

TO GIVE "'OVE ELEVATIOH (OM"'ANO TO ACU
lEGAL ELEVATIONS: ELMIN (- EL (_ ELM~X

.HEIIE EL~IN AND El"'AX DEflNEO fOR EACH SllE
Ifl - O NOR"'AL RETUIIN

- 20 WRONG VAlUE OF ELEVATION
- ~Z ELEVATION 0lSA8LEO

I FL-O
IfCAZJ.LT.AIMIH.OR.All.GT,Al"'AX) THEN; IFL-1D; RETURN; ENOI'
DO-AZI/BIHell; OD-IORCDO.17400000Bl
(ALL CLBITCOo.2Zl
,..-0; 00 f 011 J-O.Zl; N*N*UIf(OO.Jl; EJ«OOO
IFOI00tN.2l,EQ.O) CALL STBJT<OO.2Z)
LS~*IAHo(OO.1777778l; OO-ISH'T{OO.·1o); MSW_IANOCOO.1778)
LSW_NOT(LSW); MSW-HOT(MSW)
tALL CA"'A((LS~,IS,ICR.INO,O"6l

(ALL CA"'AC(MSW,IS,ICR.INO,1.161
'ALL CAMA'{LSW.IS.ltll.lNI.O,Ol
(ALL CA"'ACC"'SW,IS.ICR.INI,1.0l
IF(IAND("'SW,368).(O.0) IIL_.l
II ETU liN

'"'

tf L-O
JfCI"'AT.EO,1l

ElMIN*1.8;
ElSElf(IMAT.EQ.2>

ElMIN-J.O'
ELSEI'(IMAT.EO.')

EL~IH-' .8;
EUE

HMIN-,.8: ELMAX_90.
ENolF
1'{tlE~,lT.EL"'I".OIl.ELEV.GT.ELHA.ll THEH; l'l-20; IIETu~N; ENoI'
OO-ELEV/BINCA; 00-IOR(OO.1J6000008l
CALl ClBIT(OO.ZZI
,,-O; ClO FOll J-O.Z1. N-N·Ulf{oO.J); fNOOD
lf(HOO{N.Z).EO.OI CALL SIB1T(00.Z21
LS~_IANO{OO.'77777Bl; oO-ISHfTCOO,~16l; H$W-IANO(00.17181
lSw_NOT(lSw); MS~_NOT("'S~)

CALL (A"'A(lSW.IS.ICR.INO.Q.'6)
CAlL (A~AC(~SW.lS.JCR,lNO.1.'o)

CALL CA~A((LSW'(S'ICR.INJ.O,O)

Ull CAJIIACC~Sw.IS.1CA.IH1"'0)

IF (UNO ("'SOl, HEl) .EQ.Q) l FL-"Z
RETuRN..,

Hl >
324 >
lB >
H6 >
321 >
llg >C.
H9 >
HO >
H1 >
Hl >C
HJ >
JJ4 >t
lH >C
Ho >t
331 H
lH >C
ll9 >t
)40 >C
J4 1 )
}4l >
34 J >
344 >
345 >C
346 )
34 7 >
llo8 >
349 >
}SO >
Bl >
3H >
Hl >
3S4 >
3H >
Ho >
H1 >
358 >
B9 )
3t>0 >
3t>, >C
3b2 >
hJ>c
Jb4 >C
JbS>c
306 >C
Jt>1 >t
Jt>8 >t
}or,. > C
HO >C
311 )
H2 >
Hl >
H4 >t
31 S >
Ht> >
H7 )
HII >
H9 >
3110 >
lo' >
311l >
JeJ >
J810 >
H.~ >
3db )
307 >
H'b >
3119 )
390 >
391 )
J92 >
J93 >
3910 >
H5 >
J~6 >
H1 >
H6 >
J99 >C
1000 >
IoC1 >t
1o0l >C
1003 >t
10:)4 )(



," H", ,
," ,
,DO ,
'DY ,
'lO ,
'" H

'"
,

'"
,

'" H

'" ,
'lo ,
'" ,
", ,
'" ,
'"

,
'" ,
." ,
'" "", ,
," ,
", ,
'"

,,,. ,
'" ,
'"

,
'"

,
/oH "'lJ ,
'" ,
", ,
." H," ,
-lO "'" ".., H
.. lo , ,,.., H

'" H

'" ".,, H

'"
,

;.47 ,
'" ,.., H

"0 ,
'"

,
'"

,
<Il "." ,
," ,
'lo ,
," ,
." ,
." ,.., ,
." ,.., ,
.,' ,.., ,.., ,... ,.., ,
." ,
~~.lf. ,
.lO '(

'" ,
'" H
.7) H
.7- "." "'" H

'" H

'" H

'" H

'" "." ,.., ,
.el ,
'" H

'"
,.., ,

• ••••••••••••• o •••••••••••••••••• , ••••••••••••

PAAH'lEHA leR-O. 11'11-19. '''0'111
PAA'~ETfA 81N(II'0.00549]16
DOUBLE INlEGEA 00
LOGItAL SEnL
If l.Q
(LEAR INPUT REGISTERS l
'ALL C'"'C(LS~.JS.ICA,lNI.O.2l

(ALL CA"'C(~S •• lS.ICA,lNI,l.l)
RBO AIII'lUTIlI
L$wA.Qi ~SW""b8; MSWA.HOTCI'lSWA)
'ALL ClI'lACCLSw',IS,ICA,INO,Q,9l
'ALL ClI'lAC(M$WA,15.!CR,!NO",1b)
(ALL '""AC(lSWA,15,ICR,IN!,Q,OJ
(ALL CAI'lAc(M$Wl,IS.!CA,!Nl,',Ol
II(I'\"D(I'I$Il,\,]68).€Q,O) IIL'IIt-'
DD·L$w.; OD'IAND(DD,017777181
All·DD·BINC~·I8IT(I'lSW"OI·J60.

'HolD (LHUIONI
LSWE'O; M$WE-168; I'l$We.NOTCI'lSWel
(ALL CAMAC(lswE.IS.!CR.INO.0.9l
CAll (AMA(MS~E.IS'!CR.tNO.'.1&1

CALl CAMAC(lSOlE.tS.!CR.HU.O.OI
CAll CAMAC(~SWE.tS.1CR.tHl.1.01

tf(JAkO(MSWE.loal.EQ.OI Ifl.lFl-Z
OO-lSJf; OO.!ANO(OO.0111111BI
ELE~" : O-all<1I
SET CO~PlETE 'lAG:
SETFL.(laIT(~S.A.5).EQ'·').iNO.(lBIT(~SWE.5).EQ._1)
REfURM

'"
• • ••• • ••••• lO •••• " •••••••••••••••

TO 5t~f MO~f AZJ~UT~ CO~MANO TO iCU AND
ro PRI~T TWE ij! t PATTERN$ OF THE ACU WOROS
lEG~L AZIMUTriS: 90. (. Al (. 610 •
t FL o I'tOIl'lAl IIETURN

- 10 WIlONG VAlUE Of AZIMUTH
~ -l AZtMUTH DISABlEO.............. '" .

~AAA'IETER ICllaO. INI_19. INO-18
PAIlA'IETER ~INCIl-O.OOS49110

DOUBLE l~TEGER DO

IF(iZI.LT.90 •• 0R.AZI.GT.olO.) 1Ft_lO
lf(lFl.NE.OI RETURN
I)C"AtlJBINCIl

ENTIl~ ~iZ{OO.IFl)

00_ JOIl( 00" 14000008)
CAlL CL9;T(Oo.Z21
NaO; OC fOR J-O.Z,; N.N'IB!T(OO.J); ENOOO
lr(NOC(~.2).EG.OI (ALL SleIT(DC.ll)
LS.-IAhD{00.171717B); OO.lSHfTI00.-16l; MSw.lAND(OO.177B)
CALL ACU8!TS(,.MSw.LSW.11
LS.&NOTltSWI; MSW-kOT(MSWI
'ALL :AM'C\~SW.IS.JCIl.INO.0.16)

'ALL 'A'IAC(~S~.IS.I'A.INO""6)

'ALL 'A'I~C(LSW.tS.t'R.IHI.O.O)

(ALL (A'IAC(MSW.IS.JCR.INJ.I.OI
lALL AC~81TS(0~MS.'LSW")

lf(lA~C(~S~.36BI.EQ.O) IFl_wl
RnIJR~

'"
• ••••••••••••••••••• o •••••••

TO GI~E ~OVE ELEVAT!ON COH"ANO TO A(U ANO
T.' pAI"'T hl: bIl PATTE liNS Of THE itU WOIlOS
LFG~L ELEYATIONS, fl"lH <. EL (. flMA •
W~ERE ELMIN AND ELMAK OEFINEo FO~ EACH SITI
I FL O 1.0ll"'AL AHUlIN

- ~O lillONG VAlUE OF HEVATJON
•• ~ ELEVATJON ~ISABLfD· .

'AllUIETER le,hO. lN!_19. INO_18
P~RAMETFR B!~CII-O.00549116

DOUBLE l~lEGEll 00

1'(I~AT.E~.1) tHEN
f'''!N_,.8; ELMAX.95.1
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1087 >
Iotl8 >
10119 >
1090 >
t,91 )
t,n >
t,93 >
t,94 >
1095 >
496 )
1097 >t
'98 )
1099 >
500 )
501 >
5U2 )
503 >
SOlo )
505 >
506 )
507 )
508 )
509 )
510 >
51 1 )
512 >
513 >
514 >t
51S )
516 >C
511 ) t
S, Il ) t
519 ) C
520 )
521 >C
522 >
523 >
5210 >C
525 )
52 Il ) C
S27 )
52/l >
529 >
SiO >
5:5 1 >
B2 )
533 >
Sh )
535 >C
S36 )
SH >C
Bli >C
Sl9 ) C
Hu ) C
St" >
510 2 >C
H3 )
544 )
5" 5 )" C
546 )
5107 )C
5411 >
5109 )
550 )
SS1 )
55 2 )
55) )
55" )
SS 5 >
556 >C
SH )
SH )C
559 >C
SeO ) C
Se \ ) C
502 ) C
563 ) C
5610 )
S6S )
506 >
567 >C
56& >

...

...

...

...

ELSEIFCIMAT.EQ.2) THEN
ELMIN-3.0; ELMA.-98.0

ELSEIFCIMAT.EQ.Io) THEN
ELMIN.,.8; EL~"'.-911.0

ELSE
fLMIN-1.B; ELM .....90.

ENO IF
JF(ELEY.LT.ELMIN.OR.ELEV.GT.fLMAl) IFL.20
JF(lFL.NE.O) RETURN
OO-ELEV/BJNtR

ENTRT BEL(OO.IFL)
00·1011(00.136000008)
CAlL CL8IT(00.22)
N·Ol 00 FOR J-0.21; N-N+J8ITCOO.J); (NOOO
IFI~00(N.2).EQ.O) CALL ST81T(00.22l
LS~·J"'H~COC.'777178); OD-lSHFT(DD.-16); ~SW_I.NDCOO.177B)
CALL ACUB1TSn.MS~'LSW.2)

LSW-NOTILSW); "SW_NOT(MS~l

CALL (AM ... CCLSW,!S,lCR.INO.O.16)
CALL CA"A(C~SW'lS,lCR.INO,1,16l

CALl C"'''''''C(LSw.JS,ICR,INl,O,O)
CALL CA"'AC(~Sw.IS,t(R,JNl.1.0)

CAlL ACU8ITS(O,~sw'lS~,2l

IFCIANO{MSW,36Bl.EQ.Ol IFL--2
RETURN

'"
SUBROUTlhE 8AZPOS· .
TO GlVE READ AZl~UTH COMHANO TO ACU AND
Tv PRINT THE 81T P... 1TERNS OF THE ACU ~OROS· .
PARAMETER tell-O. ltl'1-t9. 1"10.18
CLEAR INPUT IIEGJSTERS1
CALl C",MA(llSW.IS.ICR,!NI.Q.2l
CALL CAMAC(~SW.IS,ICR.INI.1.2)

READ All"'Ulll1
lSWA-O; MSW.-t368
CALl .cual'SC1.HSW"LS~',1)

"'S ...... ·NOTCl'lSWA)
(ALL ' ... MACCLSWA,IS.ICR.!NO.Q.9l
C.LL C."',C(MS.'.IS.ICII.IHO.1.16)
C'LL CAMACCLS~""IS,l(II.INI.Q.Ol

CALl (AH",C(MSW'.IS.ICR.INI".Q)
(ALL "'(UBITS(O,MS~"LSWA,1l

RETuR/<j

".
SUBROUTINE BELPOS· .
TO GIVE RE'D ELEV.T!O/<j CO""AND TO .tu AHD
TO PRIHT THE 81T P.TTEII~S OF THE ACU ..ORDS· .
P'uAMET(R ItR.Q, INI-19. INO.'8
CLE.R IhPuT REGISTERS:
t'LL C.·ut(LS.... IS.ICR.INI,Q,2)
CALL CIMAC(MSW,IS.ICII.IHI.l,c)
llEAO ELE'lATION1
LswE_Q; I'ISIIE_1/18
tALL .CUIIITS(1.MSWE,LS .. E.2)
"'SIoE_NOTeMs"El
(ALL (AI'IACCLSIoE.IS.ICR.INO,Q,9)
('LL C C<"SWE'IS,I(R.INQ,1,16>
('LL ( AC(LSwE.IS,ICII.!NI'Q,Dl
(ALL C C(MSwE.IS.ICII.INI,1,Ol
C'LL ACUB!TS<Q .... SWE'LSWE.2)
RETURN

'"
· .
IIIW • Q IF ~EAO ACU

, IF ~Rl TE ACU
lAE _ 1 'F AIIHUTH COMM.NO

2 IF ELEV.TION COH.... NO

CHAAACTER.10 TBT1.TEH2
IHTEGER x (23)
DOUBLE JNTEGEII 00



,PPfNOII ( PAU ( 4l

Tun CI: 101_' 01 S'
TEJTl(91101·'AI'
TEITi(9110)·'El'
TEJT2191101_'HA'

TIIEN;
TPlEH'
TI4EH;

l'C.NOT.(IAE.fO.1.0R.IAE.fO.l)1 lAE-'
DO 'OR 1-1,16

1(1·')-lA8S1tBIT(LSW.16·11)
(HO 00
DO 'OR 1-1.7

ICI)-IA8S118tTC"Sw.7·1»
f HO DO
TUn-"; TUTl-'o; UOOIt-O
DO '011; 1-1,4

IAOOII;-IAOO.·I(l-I)_l __ 11·1)
FJr;OOO
1I(lltW.fQ.O) TI4[H

TEJT1_' ,IOH lCU:'
1,(I(l).[Q.11 TEITl(416).'SET'

flSEl'11IW.fQ.1) TMEH
TEnl· ' TOlCU l'
l'IX(l).EO.Ol TEXTllS,o)_'I'
l'llel).EO.1) 1EJTltSI6)_'W'

fHOIl
I'IIAOOI.U.O) TMEh;
flSfll(IAOOR.fO.178)
flSflflllOO •• EO.lt18)
flSflf(llOOR.EQ.1S8)
f 1'00 If
oe-lSW; 00-IANO(00,017777181
~-00-0.OOS49]'o·(tl[·l)-18JT("Sw.O)·)oO.

~AI'E(1,'(A10.1',11,11'1',411,'J,1111"10,,9.41·ITElT1,1.TfITl,V

R[ TURN
EN'

509 )
570 )
511 )
57l )
573 )
514 )
575 )
510 )
577 )
57/J )
S19 )
S80 )
SIl1 )
58l )
H3 )
SI4 )
50S )
5~tI )
SI7 )
Såo )
S1l9 )
S90 )
S91 )
Hl )
Hl )
S'h )
59S )
Sh )
597 )
59ft ) (
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) ....•..•..•..•...•••.......•..•.••.....•.....•....•••••..•....•••••
)O STU-PA(ItA6t kOVENBEII 1979 •
). ANIU-lltSA TtJIlUNEN, SOOlN"Yll •
). lASY CHA"'GEO: 10.07.19110 AUD 14.011.1'iltlO •
). THIS FlU: CONUINS SU8ROUTJHES '0. SUII ANO Pl'u'lH •
). C.llCUlAnOJllS •
). NOTE! •
). cO"PJU IN UelUIIT MOO( •
). tf SUII OR SIT( IS UNIOIOWN IN USTtI'l (NSUR.-',Ok •
). NSIU·-", TERI'II"'Al 10TRI'I IS USEO IN COHVfIlSAT!ON •
)O ANO "lUST BE IIESERV(D FOII INPUT ANO OUTPuT IN THE •
). CllLlNG PROGIUIII, tf THIS IS AN RT PR06RAI'I.
). H TII'IE IS NOT SPECHIEP BY USElt. THE CPU-TIllit IS
). USEO, BE SUAE THAr Il 15 urI •
). FOA BACK6ROUNO CH(tl( CO"PIt,.E IN CO-CO •
) •.••.••.•.••....................•.••••.•...•..•...•.••••.•.••...•..

.............. , , ,. , , .. , .. , , .

THE STAll CHOUMS)
STAll (OEGllEES)

lNOU OF THE HAll (TO BE USEO I" STARAlfll
If HOIl"Al IIETURN
If USE~ STOP WANTED
STA~ HOT KNOWN CNAPlE OR COOIlOINATES I'IISSING)

THE NAIIIE OF THE STJIl
1950-IIIGHT ASCENSION OF
1950-0EClIIUTtON Of THE

UT ("OUIISI
IF OATE ANO TIM( IS NOT GIVEN IYEAR_O),
THE TlIIIE Is IIUO F'O,", CPU-CLOCK AHO IS
IIETUANfO IN 'lAA,MON,OAY AN~ UT
J/O-TEIINI~AL FOII CONVE.SATIOHS
CIN RT-PAOGRANS IOTI~ PlUS T aE RESEIVEO
IN CALl}NG PIOGAA"'I

IDTUI

OUTPUT:
"'STJII
11 l - O

"100

TO CHECIt HUY THE STAll IS COIlIIEeTl' IIUTUl1ZEO, I.E. IlS NAME
IS KNO.N TO THE S1STEI'I.
If STAll IS HOT YET INITIAI.11EO IJOO-O}, IT IS NOW INITIALIlEO IF
1950-COOROINATES AME GIVEH IN PAIIANETEIIS.
INPUT:

SNANE
AJ19S0
OE19S0
'EAII,IlON,OAY,

PAIIJPlETEIl KNOWN_6. MAX-16
INTEGEll YEAR.PlON,OAT,ITI"(1)
CHAIIACTER SN~"E.6,NA"'E·6'SNlSTCK"0."'1·6

IIUl aOdO
(OH,",OH ISTAII/JOO(MA1),TOCMAll,GiSTC"'AXI,IlA(PlAX),OEIMJll'NA"'EIPlAX)
OATA S"'lST/'CAS-A ','CYG-i ·"3C123','TiU-. I"VIA-a 1"0111"'(8'1

..... , ~ , , ,., .. , .
SUBROUTINE STAIIClEAA

PllIAIIIETER KNOWJll.O.IIIAX.10
IlEA" JOO; CHJIIACTEII NAH(.6
COI'IHON fSTAllfJOO(HAXI,TOCNAX),GASTI"AXI,IIAIHAXI,OEIHAXI'NAME(HAXI
00 FOA l "1.I'IAX

JOO(II.O.;TO(II.O.;GAST(II-O.;IlAIII-O.;OEIII.O.;NA~ECI).,'
EHOOO
RETURN

'"

TO ClEJIl TABLE S FOIl STAll PARAMeTEIIS IN COMMON ISTAIII

!fl.OI NSTAIl_OI YEAII-INYf,lR
IFCYEAII.Eo.O) THE H

CAll (lOCItIITlI111; T(AII-ITI"(7)' PlON-IT1PlI611 0.'-ITl"'C51
UT_ITIPlC'I.ITI",C)/bO.' IHYEAIl·'EAR

END I F
IFC'(AR,lT.100) 'fAII.YEAII+1900
!FRU.O; l.UNGTHC5NAME); !F(l.EO.OI GOTO '0
00 FOII 1_1,I'I.U

JF(SNAIIIEC1:Ll.EQ.NAME(I)C1,LlI TMEH
JO"-b939'b.S·AINTCAINT(1'61.0·(YEAII.(PlO"'-1')/12I'f'l.

_ 367.C"'ON-2-12·CCHON-141/121)f12_
• (2,002-12-YEAll-",ONI/1200+0A'

IrCA&StJO-JOOIIII.lT.81 THEH
NSTAIl-I
~IlITE(1,'(. AEAO" NSTAll •• ,I])'1 NSTAll

SUBROUTIJllE STARC~ll(SHA"E,IlA1950'OE1Q50'INYEAIl,HO""OA"UT,IOTIlM,
• NSTAIl,IFL)

,.,
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10

"""""""""10

""""""",.
"lO
11

"3l

"lS
"l1
""'0
"""""".1
""lO
11

"Il
"""""~q
.0.,
""..
"..
"""70
71

"""""
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SU8ROUTINE PLNTCALL(PNA~E'SRA'RAOl~F'SDE'OEOlfr'INlE'Il'~OH'OAl'
UT,MUT.NSTAIl.{fL)

THE NAME OF THE PLANET
RIG~T ASCENSION' DlffERENCE (AT SUTO)
OECLINATIOH • Dl~fEREHCE (AT SUTO)
IHOURS)
If HOT GI~EN THE CPu-TIME IS USEO
/'IOON UT; OULODUE-TIME,
INDEx O~ THE PLANET IN STAR-TA~LE

If NORMAL RETURN
STAll NOT KNOWN tILLEGAL PAIlAI'IETEkS)

CALCULATIOHS (ALSO 1'I0DH If SUTO IS GI~EN)

RETURN
ElSEIFtJ.GE.,.iND.t.LE.!NOWN) T~EN

CALL 5TARINIT(I.rEAIl.MON.DAY.UT.O.!fL)
l,CtFL.EO.Ol NSTAA_t
wlltTE(1"l(· RE-INI1' HSUII";ll)') NSTAIl
RETURN

END l'
END I F
!'(lfREE.EG.O.AND.JDO(ll.EO.O.l IfREE'1

(PlllGD

PAIlA"ETER KIr<O .. N_tH fIIA_-16
PAllAfIlETER DTIl-l.7453291E-Z. HTIl_Z.61799]8!E_', IlTO-51.295780
INTEGER lEAIl,MO""DAY,ITIM(7)
CHARACTElI PNAI'IE-6, NAME-6
REAL JO.JOO
COMMON ISTAIl/JOOtMAX).TO(MAX).GAST(MA.),lll(I'IAX),OE(I'IAX)'HA"ECMlX)

UL-O; NSUllaO; HU-INY(AR
L_LEHGTHCPNulE)
lf(L.ED.O) T~EN; IfL_'OO; IlETURN; ENDlf
IfISIlA.ED.O.O.AND.SOE.ED.O.O) THEN; {fL_,OO; RETUIlN; ENOI'
IfCYE~R.E~.OI THEN

CALL CLOC~(ITII'II; YEAR-Ifll'l(711 MON-ITIM(6)1 OAY-ITI"(51
UT-ITIM(~l+IT{M(11/60.i JNYEAR.YE~~

Eklllf
JfCYEAIl.LT.l00) YEAR_YEAA.,900
Joc·6919~6.5'AINT(~INT(1~61.0·CYEXR+(MON-14)/1Z)I/~).

167-CMON-Z-12·CI~ON-14l/1Z)I/'Z+t24002-12.YEAR·MON)/1ZVO+OAY

If AU_D
DO FOIl I_KNOWN+',10

I'CPNAME(1 ILl.ED.NAMEC!)C1 :L» THEN
1'(AaS(Jo·JOOCJll.LE.l1 THEN

OLD-24.; IfCPN"'IE(1z41.ED.IMOON') OLO_'.
IfCA9SIUT·TO{lll.LT.OLD} THEN

HSTAR_I; RETURN
ENOI'

EHO If
END If
If(lfREE.EQ,O.ANO,JOO{J).ED.O.) IfREE-{

E!tIOOO

>UT
OUTPUT:

NSUIl
I ~L - O

100

TO INITJALIIE PLA~ET

{NPUT:
PHA~E

UtFUDJFf
OE.OEDHF
'Eo\R,1'I0N,O".UT

STAR WAS NOT FDUND IN USLE; tf "'UST 8E JkJTULlUlh
flRST C~EC' If STAR 15 ~NOWN 8T NAME l
00 fOR NSTAR'1.(NO~N

If(SNAfIle.EO.5HlSl(NSTAR)l THEN
CALL STAR!Nll(O,TEAIl,fIl0N,D"T.UT.O.lfL)
WIlITEC1,'(' l(,NOIiIN lNIT. N$Ullud)1) NSTAIl
1l0UIlN

ENDlf
(NOOO
11 WAS NOT ~NOWNI

11(1I,,1950.EO.0 •• 01I.OE1950,EO.0.) TNEH
WRIT'l:(1.1(· U"KNO'olN STAll. 1950-COOIIDINATES EllPECHO.)I)
IfL.100; RETURN

END IF
NSUhIFJiH; HtN$UR.EO.O) NSUIl_HI
CALL STARSITR(~A1950'OE19S0"E'Il'~OH.O'l,UT.SIl',SDE'STl'JO)
JOOCNSTAIl)-JO; TO(NSTAIl)_UT; GASlCkSTAIl)_STJ; HA"ElkSTAk)_SNAME
IlA{NSTAIl)_SIlA; OECNSlAIl/_SOE
~RJTEC'.'(/'- S8R STAlICALL : .,A,- IHIT, NSTAIl_.)') SHAME,NSTAR
RETURN

'"0

77 >

" >
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&O >

" H-
ol >
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" >.. >
87 >e.. H

" H

" >

" >
91 >
9l H_

" >
95 >

" >
97 H

" > 10

" H_
100 >
10' >
101 >
10' >,,, >,,, >,,. >e.
107 >
108 >

'" >e
110 >
11' >
11' H

'" >e

"' H

"' H

'" H
117 H
118 H
119 H
12' H," H
121 >e
12' >e

'" >e
125 H
12, >
127 >
12, >,,, >
110 >
Bl >
111 >

'" H
'lo >", >
1l, >
117 >
118 >
'39 >
"O >
''I >,., >,., >," > -'" >,,, >
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150 >,,, >
151 >,,, >,,, >
15' ,
15. >
157 H
158 >
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'"
,

"O ,
'"

,
'" ""J ,,O' ,,.. ,
". ,
'" ,
'" ",,, ,
,]o "17' "", 'C

'" 'C,,,
"'" ",,,
"17' "'" "'" ""O "'" "" , ",,,
",O' 'C

'" ",,, 'C

'" 'C," "lo' ""O "'" "'" ,
'" ,
,o. ,,,, ,
'" ,
'" ,
lO, ,
'" ,
'00 ,
'"

,
'O, ,
lOJ ,
lO' ,
'OS 'C
10. ,
107 ,
'Do ,
(09 ,
"O ,
'"

,
", "'13 "'" , ,
'" "". ,
'" >10

'"
,

'"
,

110 ,
'"

,
m ,
m ,
'" ,
'"

,
11. ,
111 ,
11, ,
'"

,
1)0 ,
'"

,
111 ,
'"

,
'"

,
'" ,
1), ,
'"

,
m ,
119 ,,,' ,

STlaSTI·UT-0.2625161106
SRA-{~MSTOW(SA"'I·(UT-SUTOI/24.a(AAOI';1'600.l}.HTA

SOEa(HMSTOW(SOE).{UT-SUTO)/24. o (OEOlff/3600.llo0TR

NSUAal'AEE; IHNSTAR.EO.Ol NSTUa'O
JOO{NSTAA)aJO; TO(NST"'A)aUr: G"'ST(NSr"'Rl.STIl N"'ME(NSr"'R).PN"'"E
RA(NST ... AlaSR ... ; OE(NST ... AlaSOE
RETURN...
TO INiTl"'L1tE STAA C"'lCULATlONS
INPUT, 'ISTAA: If '.2 •••• 6 - INOn iH lllE HU TO liE 11l1TIALIUO

(1-C"'S .... 2-CYG A. ,a'C125. 4.'AU .... S-VIA .... 6.0Rl~E8l

IF o TO l"'ITI"'lIIE "'Ll ",v"'ll"'SlE ST ... RS
l' -l TO lNITI"'lJlE ... NEW ST"'M.

YE ... R."ON.O"'Y.UT (IN IIOURS)
JF o... n "''10 TIME IS HOT lilHN (H"'RaOl. TIlE TI"'E IS
RE"'O 'RO'" CPU·ClOCK "''''0 15 RETURNEO IN 'E"'R'"ON.O""
"''10 UT.

10TR"'r I/O-TERMIN"'L (_l IN B"'CKGROUNO)
MUST BE RESERVEO 'OR INPUT "''''0 OuTPUT I'" RT.

DATAI SRA19S0(1}. 1.,.2•••• 6
SOE19S0(1). 1.'.2•••• 6
S~ ... ",E(Jl. 1.1.2 .... 6

OUTPUT I

CO ...... ON IST ... R/JDO("' .... ).TO( ....... l.G ... ST( ....... ).R ... ( ... Al).OE( ... A.).H ... ME( M.... )
l'l. o I' HOR~"'l RETURN

99 I' USER STOP W"'NTED
lOD STAR NOT ~NOWH

101 NO SPAtE IN STAR TABLE...............................................................
P... R...... ETER KNOWN.O."' ..... 10
P"'R"'HETER PI-].1415921. P12·6.2!11bS307. PIPER2.,.5107903,
P... R...... ETER OT.-'.7453291E-2. IIT._2.01799388E_', RTO-S1.295180
INTE GER 'E ... R.... 0""OAY.IT( ... (7)
REAL JOO.JO
CH ... R"'CTER.6 NEWST"'R.SNAME,N ... ME.OK.'
OJ"'EHSJO", SR_19S0(KHOWN).SOE'950(KhOWH)'SH"''''E{KNO~N}

'OM~ON ISTA~/JOO(MAltl.TO(""'.).GAST("'_I).R"'{~Akl,OE(M_lt)'N"''''E( ...... lt)
DATA SR ... ,950Il3.35358.19.90Z556. 4.565444. 5.5253]3.12.47136,

5.54638891
OAT ... SOf'9S0/5a.545833'40.583a89,29.S70278,l1.9~80S0.12.063011.

-5.405833JI
DAT'" S"'AME/'C"'S-_ ",(yli· ... '.'JC12J '.'T_U·. ','VIA·_ "'OAINES'I

I'l-O: YE ... R.INYE ... R
H(HAR.EG.O) TIlEN

C"'ll ClOCK(ITJ"'); YE ... R-ITIM(7). ~OH.ITJ"(6); O'Y-ITI"'(Sl
UT.ITI~(4).ITIM(])/60.: INYE ... R.YE ... R

(NOH
l'(YEAR.LT.100) YE"'R_YE"'~.'900

CHECK If STAR COORDINATES "'lRE"'OY K~OWN:

J,(HST ... R.lT.O.OR.NST"'R.GT.KNOWN) THEN
UNKNO,,"N STUI
I'{IOTR .... LE.O) THEN' Ifl-100' RETUAN; ENOI'
WR1TE(IOTAH,I{/,·'19S0-COOROJH ... TES 1 .)1)1 INPUT(IOTR ... ) OK
Jf(OK.EG.'S'J THEHl l'l-99; RETUAN; EHOI'
IF(OK.EO. 'Y'l THEN;

C"'ll ST ... RPR... (R ... 19S0.0E1950.HEWST ... R,IOTRM,I'l)
J'(I'~.HE.O) RETUAN
CAll ST ... ASITR(RA19S0'OE19S0,YE ... R.MOH.OAf'ur.SR .... SOE'STJ.JO)

ElSf
~RITE(JOT~".'(/"SEPHE~ERIS O'T'" 1 .) ')1 IHPUr(tOTa ... )OK
l'(OK.NE.'f') THEN; l'l.99; ~ETURH; ENOl,
''''ll PlNTPRH(YE ... R.MOH.O.Y'uT.hE~STAR,SR.,SOE.STI.Jo.

JOTA ... , l'll
t'(lfl.HE.Ol METURN

ENO If
lfREE"oI."'O~N.'

00 ~~llE(J~J(IFREE1.NE.O)

IFRU-I'RH.1
IF(I'REE.GT .... ~X) THEN

.R1TEtlOTRH.' (I •• sr"'R T"'BlE 'Ulll.I')
~RITE(IOTaM,'(Il, ....... l.) (I'N ...... E(ll,I.,."' .... )
wRITE(IOTRM •• (/,.SREPlACIH6 STAR NUNSER , ."1
lNPuT(IOTA~l IFREE
IftJ,REE.fO.0.OR.I,REE.6T.MAXl THE N

(FL-101: RETUIIN
EHOIF
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241 )
2'l )
243 )
2" )
245 )
246 )
2'1 )C
H!l) 4
249 )
250 )
251 )
252 )
253 )
254 )
255 )
256 )
2H )
2511 )
259 )
2bO )
2bl >C
202 )
IbJ ) C
264 >C
265 >C
iba )(
-. 7 ) C
2bll >C
2aV )(
_10 )(
271 ) C
~12 )C
213 )C
214 >C
2n >C
116 >C
V7 )C
278 )C
27\1 )C
BO >C
2" >C
2az )C
211J >C
a,,>c
205 ) C
itl6 ) C
2111 )
2~8 )
2119 )
290 )
2Y1 )
292 )
293 )
294 )
ZY5>C
2/i1!l )c
1'>1 )
296 )
2~9 >C
leo )'O, >
J02 )
lQ} )
l04 )
JOS )
JOb )
l01 )
lOb )
JJ9 )
310 )
J11 )
l' 2 )
J 13 )
31L )
315 )
31a )
)11 )
l111 )
319 )
HO)
Hl )
H2) 2

JDOtlFREEl-O oO
ENOH

ENOOD
HSTAR-tFREE; JOOCNSTIR)_JOI TO(HSTARl_UTI GAST(NSTARl_STt
RA(NSTARl_SRAI OECNSTARl-SOE; NAHECNSTARl_NEwSTAR

HSE
KNOWN STARS,
1S-1; I SL_KNOW"
JfC"STAR,GToOl THEN

IS-trUTAR; I SL-HSTAR
ENOlf
00 fOR J-lSdSL

RA,950-SRA1950(1)1 OE1950-S0E1950111
CALL STAASITR(RA1950.0E1 950.YEAR.HON oOAY.UT.SAA.SOE.STI'JOI
JOQCJ)-JOI TO(ll-UT; GAST(I)-STI; NAHECI)_SHA~E(ll
IUcn-SRA; De:(l)",SOE

(101000
ENOH
RETURN

'"'
TO CALCULAT( AlI"UTH ANO ELEVATION OF A STAR AT GIVEN SITE
INPUT: NSITE SIH NUIlBfR IUSEO AS lNOE~ TO GET COOROl-tUTESl

C1_KIRUNA. l-TROMsa. '-SOOANKYLAl
- -1 If HEll SITE (OOROIHAHS IIJLl BE GIVEN

COH RETURN' NSITE_4. 1f NEW SJTE IS OE,IHEO)
NSTAR - ST~R NUMaEA (AS OEflNEO IN STARINITI
fEAR.MO".~AY.UT (IN HOURS)

If DATE IS HOT GIVEN (YEAR_Q). lT IS READ fROM
tPU-(LOCK AND IS RETURHED IN YEAR.MON ,1,1010 OAY
CUT IS HOT (HANGEO!)

IOTA'" - liD-TERMINAL 1-' IN BA(KGROUHO)
MUST BE RESERVE O fOR INPUT AND OUTPUT IN RT.

OATA: SLITC})- LATITUOES Of THE SlTES
SLtlGCll- LONGITUOES Of THE SITES

(ONNON ISTAR/JOO(NAX).TOCNAX).GAST(MAXl.RA(HAX).OE(HAXl'NIME(NAX)
OUTPUT: A2 STAR A2lNUYH IT YEAR.HON'OAY.UT

EL STAR ELEVATION AT lEIR.HONoOAY,UT
If L o If NORNA L RETURN

99 If USER STOP ~ANTEO

102 ILLEGAL STAR NU~9ER

la' STAR NOT INITIllILEO
lO' ilLEGAL SITE NUM9ER

•• o••••••• o•••••• o••••••• o•••• o•••• o••• o•••••• o••• o••••••••••
PARAMETER ~NOwN-6.IlAX_16

PARAMETER PI-301~159l70 PI2-60l831~5S07. PJPER2-1.57079633
PARAHETfR OTA_'07'5!293Ew2. HTR_2.61799388E_1. RTO-57.lY57~0

INTEGER YEAR.MON.OAY.ITIN(1)
REAL L'TGO.LONG.JO.JOO
OI~{HSION SL~TCl).SLNGC31

CHARACTEA NIME.6
COMMON ISTIR/JOO(NIX).TO(MAX).GA5TIMI~).RI(MAX).Df(NAX).tlANE("AX)

OATI SLATI 01.86)000. 0905~3000. 01.363~891

OITA SLNG/-20.44QOOO.-19.210000.-lo.635l181
OAH SLAT! 1.184'32790 • 1.21445245' • 1.175121600 I
OATA SLNG/-O.350145299 .-00'35111149 .-Q."64~7'1911 I

If L-Dl YEAA_!NYEAR
IF(NSTAR.LE.OoOR.NSTAR.GT.MAX) THEN; lfL-102; RETURN; ENOIF
If(JOOCHSHRl.EO.O.) THEN; IfL-103; RETURN l ENOlf
lfIYEAR.EO oOl TMEN

(ALL CLOC~(ITI"); YEAR-ITIM(7); "ON-ITI"CO); DAY-ITIN(51
INrEAR-YUR

END I f
I,CYEAR.LT.'OOl YEAR_YEAR+1900
IfCNSITEoGToO.AND.NSITE,LE.S) THEN

LATGD_SLATCNSITE)
LONG_SLHG(NSITE)

ELSElfCNSITE.EO.-1) THEN
If(IOrRN.GToO) YHEN

(ALL SITEPR"CGEOLAT.GEOLO~G.10TRH.lfLl

I,Clfl.NEoO) RETURN
LATGO_GEOLAT_OTR
LONG_GEOLONG_OTR
NS IlE-4

ELSE
IfL-1041 RETURN

ENO l f
ENOlf
JO __6939~6.5·AIHTCAINT(1461.0_(TEAR.IMON_1~)/lll)/4).
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Al

"10TR'"

OATAI slAT<ll_
SlNG(Il_

OUTPUT l RA _

" .1FL _

l2l , •
'" , •
lZS ,
11. ,
l17 , ,
'"

,
l29 , 4
llO 'C

"' "ll2 'C
III "'"

,
III ,
llo ,
111 ,
ll8 'C

"' ,
l<o "h' "" , "hl 'C

'" "'" ",.. "" , "". "'" 'C
>lO "III 'C
ll2 "III "'l4 "lD "'" "lI7 ">l, "'" "loD "lo' "'" 'C
" l "'" ,
'"

,,.. ,
lo' ,
lo' ,
lo' ,
HO ,
l71 'C
l72 ,
l7l ,
'"

,
Hl ,
'"

,
l77 ,
HO ,
'"

,
lbO ,
lbl ,
lo' ,
l8J ,
Jo' ,
lo' ,
B, ,
Jo1 ,
lo' ,
", ,
lOO ,
'" ,
'"

, •", , •
'" ,
19l ,
,o. ,
lO> ,
,o, "'"

,
400 ,
." ,
'Dl ,
<Dl ,
.0. "

)61-C~ON-2·'2-«MO~·14)/12ll/12+
(24002·12_YfAR_MONl/1200 _OAY
UTCJF-(JOaJCOCNSTARll_24.+UT·TO(NSTARl
H-GAST(NSTAR1-RJ(NSTAIIlaLONG
H-H+UT01F-0.2625161106
OfC·Of(NSTUl
CALL COORO{PI.PIPEII2·LATGO,a.0.LATlöC,H.OEC,AZ,EL)
IIEFRACTIONI RfMO~EO 19&0.06.16
ELT-EL
CALL REFR(fLT,EL)
REFRACTION IS INCLUOEO IN OFFSET-VALUES MEASUREC AFTfR 1980.06.16
A_AZeRTO; E-ELeIlTO
IF(A.LT.Ol .1.-.1.+360.
RfTUR,..

'"
TO CALCULATE RIGHT ASCE~SJO~ A~O CECLINATJON ON EPOC~ 19'0
WHICH CORRESPO~C löl~E~ AZIMUTH AND ELE~ATION O, AHTENNA.
THJs 5UBROUTIHE IS USEO IN ANTEHNA BACKGIOUNC CHECK.
JNPUT: NsITE - SITE ,..UMBER (USEO AS lNOE~ TO GET COORCJNATES)

Cl-~IRUNA, Z_TIIOMSO. 3-S0CANKTLA)
- -1 Jf NE~ SITE COORCINATES WILL BE löl~EN

(ON RETURN NSITE_" IF NEW SIlE IS OEFINfC)
HAII,MON,OAT'UT ON HOUIIS)

IF OATE 15 NOT GIVEN C'EAI_Ol, 1T IS READ 'ROM
CPU·CLOCK ANO 15 RETURNEC IN 'EAR,MON A~O DAY
(UT IS NOT CHANGEOll

- AZIMUT,.. AT YEAR.MON.OAY.UT
- ELEVATION AT YEAR.HON.OAY.UT
• 1/0-Tflll'lINAL (el J'" BAC~GIlOUNOl

HUS T BE IlESERVEC fOIl JNPUT AHO OUTPUT IN liT.
LATITUOES O, THE SITES
LOHGITUOES OF THE SITES
1950-RIGHT ASCENSION
1950-CECLJNATION

O IF NORMAL RETU~N

99 IF USER STOP WANTEO
104 ILLEGAL sllE NUHBER..............................................................

PARAHETER PI_3,1'15921, PI2-6.2&31a5301. PJPERl-l.510796J3
PARAMETER OTR-l,7453Z93E·2. HTII-l.61199388E·1. IITO-,7.295780
INTEGER YEAR,MON,OAY.ITI"'(1)
IIEAL LATGO,LONG.JC
CIHENS10N sLATC).SLNG()l
DATA SLATI 61,86)000. 69.5~)000, ~1.36)a891

OATA SLNG/·lO.4'OOOO.-19.l10000,-2~.635l181

JFL-O; YEAR-INYEAR
"(YEAR.EO.Ol THEN

tALL CLOtK(ITIMl; Y(AR-ITIM(7); MON-ITIH(611 CAY-JTIM{51
lNHAII-YUII

ENO I F
If{HU.LT,100l HU.HU.,900
IF{NSITE.GT.O.INC.HSITE.LE.3) THE N

LATGO_sLAT{NSITEleOTR
LONG-SlNG(NS1TE>eOTR

ELSEIF{lOTAM.GT.O) TNEN
CALL sITEPRH{GEOlAT.GEOLONG.IOTIIM,I,L)
IFCIFL,HE.Ol RETURN
LATGO-GEOLAT_OTR
LON~-GEOLOHGeOTR

HSITE-4
EUE

IFL-l0'; RETURN
ENCJF
A!_A_OTII; EL-E-OfR
JO __ 69)946.5+AINT{AINT(1461.0_{YEAR+{MON_14)/ll»/4).
367-{MON-l·1Z-«(MON-14l/1l)l/12_
(Z4002-1Z_YEIII_MONl/1200 .01'
tiLL SIORAL(JO,UT.GHsT)
CALl COOIIO(PI.PIPER2-LATGC.O,O.LATGO.A!.EL.H,OE)
IIA_GH5T_II_LONG
IF(RA.LT.0.O)AA_RA.PI2
RA AND DE FOR 1950;
IIA_RA/HTR; CE-OE-~TO

CALL STARREW(IIA.OE.YEAII.MON.OAY.Ut,RA1950,OE19501
IIA-RA1950/NTR; OE~OE'950-RTO

RETURN..,



(.NTENN.-ElSCATISTAR-P.C~ISYM8;1

405 )
4110 )C
.. 07 )(
408 ) (
409 )C
410 )(
411 ) C
'" 2 )(
lo 13 )C
41' )C

"'5 )
410 )
417 )10
4111 )
419 )
"lO )
421 )
422 )
421 )
lo l .. )
425 )
'20 )
'27 )
4111 )
lo 2!f )
410 )(
411 )
1032 )
.. B )(
04)(
435 ) C
"lO )(
4)7 )(
.. 38 ) C
419 )C
10100 ) (
4~ \ ) C
442 )C
Hl )C
lo .... )C
445 )
440 )
lo 4 7 )
4 .. 11 )

lo"'" )
450 )
lo 51 )
452 )
453 )
454 )
loB)
4~0 )
..n)
4511 )
450;. )10
400 )
40 t )
4bl )
401 )
404 )
4115 )
.. 1111 )
407 )
'oll )
.. 119 )
HG )
471 )
1072 )
47l )
10110 )
475 )
.. 76 )
417 ) C
.. n>
.. 79 )C
4 sO )(
41l 1 )C
.. ål )(
"03 )C
4114 )
"ilS)
.. all )

TO GET 1950 COORllIN.TES fOR. HEW STAR
INPUTt 10lAM -INPUT/OUTPUT TERMINAL

NEIolSTU_ NAME Of TWE STAR (6 CH.\RACTERS)
OUTPUT: RA1950 AJGfiT ASCENSION Cif THE STAR

11(1950 - llECllNATION OF T~E STAR
l FL O I f NOll'lAl RETullN

99 Jf USfR STOP ~.NTfll

~:;;;~;;;.~~:;;;::;:.;:;;:;:.~;:; ...•.•..••.•.......•••.•...
Olt_' ,; Ifl-O
IF(O~.EQ.'St) THENI JfL_99; RETURHI EHOIF
lIRlTE{IOlRl'l,tC/,*, NAME OF THE SOURCE: o}.)
INPUT(10TRl'll NEIISTU
WRITE(IOTR~,t(/,o'AIGHT ASCENSION (NOUA.l'llNSfC) I ol'l
IHPlITCIOTRM) AA1950
.RITEIIOTRM,'{/,o' OEClIHATION (OEGR.MINSECl o),)
INPUT(IOTAMl 0(1950
WRITEII0TAM,t(/,lHS.A,2f13.7,o OK T ol'l NEWSTAA,RA1950,oE1950
IHPUT(IOTRMl OK; IfC.NOT.(O~.EQ.tY'.OA.OK.EQ.'O')l GOTO 10
RA1950_WMSTOHIRA1950)
OE1950-WI'lSTO~(llf1950)

RE TURN
EHO

SU8ROUTINE PlNTPRMCINYEAR."ON,OAY,UT,NEWSTAR,SR •• SOE.STI'JO.
10TRMd fL)

-----------~--------~._-_._----._-._------._--------.----.._---
TO GfT COOROJNATES fOR PLANET AT GIVEN OAY ANO TJ"E
TAKEN FROM THE EPHEMERIS.
If TlotE IS NOT SPEClFIEQ. 11 IS RUC IROM CPU CLOCK

SRA RJGHT ASCENSION ON YE.Il .... 0N'OAY.UT
SOE OECllNATION - ~ _
STl GREENWICH APPARENT SJOE~EAl TJME - ~ -
JC JULIAN llAY NUMBER • 21015020 (. JULIAN O'Y HU"9ER

AT OllE 1900 HN o 1(11)
Ifl - o If NOR~AL RETURN

99 If USER STOP wAHTEll

PA;'~~;~R'DT;~;:7~;i29i;:2:':;;:2:;;799i;8;:;:':~D;;7:29578Ö'"
INTE GER YElR,~ON'OlY'ITJ"(7)

CHAUCTER NEWSUR-6.01(-1; RUL JO
Ok'" tf !FL-O; YElR_JNYUR
IF{YEAR.Eo.J) THE N

(ALL ClO(~CITI""f 'EAR-ITJMC7l; MON_ITI"(6); DAY-ITl~(5)

UT-lflM(4)+(ITIMC])-1l/60.; INYEAR_YEAR
ENllH
lF(YEAR.LT.100l YEAR_YE"R01900
JO_w693946.S0 •• 1NTCAJNTC1461.0*(YEAR+{"OH_14l/1l»/4)+
167-(MON-2-1l o C(1I0N-141/12»/12+
(l400l·1l-YEAR·~ON)/'200+OAY
CAlL SIOR"l(JD,O.O,STl)
ST~_STI/HTRI STH_HTOIIMSCSTII)
!fCOK.EO.'S') THEN; !fl-99; RiTU51 ... ; ENO!f
WRITE(IOTRM.tC/ •• S N""E O, THE SOURCE : o)'l
JNPUTCIOTAHl NE~STAR

"UT-O; IFP,fIlST&R.EQ.'MOONt) "UT-UT
WRITECIOTRM,' C/.16.2(-.0,Jll.14 •• UT l-)'l Yf"R,MOH'OAY'~UT

wRITE(10TIlM.IC/,lHS.+ GAST I'T o vTl l .,F1l.7)', STH
\jRITECIOTRH,'(/.1~',·RA {HOUR.MINSEC).OlFF (SECl l .)')
lHPUTCIOTRMl SR",AAOII'
WRIT(CI0TR",'(/"""'OE (OEGR .... INSECl.lll1' CSEel : .) 'l
l~PUTCIOTIlM) SOE,DElllIF
w~llE (10TAM. I C" 1MS. fl3. 7,Z( F1). 7. ~1 O. J).+ OK'! +) I) STIll SRA •
RAOlff,SOE'DEOlff
INPvTCIOTR"' OK; IFC.NOT,(OK.Ell.'l'.OR.OI(.fQ.tOt)) GOTO 10
STl~STI'uT·O.l6l5161706

SRA_{H~STOHCSRAI·(UT_"Ufl·(RAOlfF/1600.)oHTR

SOE_Cft"STOH(SDEl+CUT-~UTl·COEoIFf/3600.)oOTR

RETURN

'"
SV8ROUTINE SITEP~"'CGEOLAT,GEOlONG,lOTA"'llll

TO GET GEOGRAPHIC GOORDINATES fOR A SITE
I fl _ O I F NOR"AL IlETURN

99 IF USER STOP WANTEO....................... , .. , .
CH&RACTER 01(.1
01(_"1 !fl-O
lIRITEflOTAII.t(/ •• $iJNKHOWN UTE. 00 tOU SPEC!fY Il -)'l
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'" >... >10

'" >
"O >." >

'" >

'" >". >,os >

'" >
"7 >

'" >

'" >C
500 >
50' >C
50l >C
50' >C
50' >
50' >

'" >
507 >,a. >
lO' >

'" >
51' >

'" >C
", >,l< 'C
51' >C

'" >C

'" >C

'" >C
51' >C
510 'C
'l! >C
512 >C,,, >C
51' >

'" >
51, >

'" >

'"
,

'" >

'" >C

'"
,

'" >C

'" >". >C

'" >

'" >C

'" > "'" >
BO >
"O >

'" ,
'.l ,
'" >C,.. >

'" >

'" >

'" >

'" >C

'" ,
"O >C

'"
,

Hi: >

'" >

'" >
51' ,
'" >,

'"
,

'" >
'50 >

'" "'" >C

'"
,

'" >C

'" >,

'" >,,' >

'" >
5bli >

INPUHIOTRPll Dit; !FIOl.NE.'YO) THHlI IFL"99' RETUR'" ENOlf
IICOIt.EO. 'S'l THEN' IfL .. 99; RETUR"" EHDII
WRJTEIIOTRM.tlf.·SLATITUOE (OEGR.MIN.SEC) I .)Il
INPUT(IOTR,O GEOLAT.MIN.$EC
I I lAMOD l GEOLA T. 1 • l • EO.O l GfOlA T"GEOl AToM INJ60. oSE" 3600.
WRIH(JOTltM,'IJ,oSLOHGITUOE IDEGR.JIIIH.SUl l .)1)
INPUT(IOTRMl GfOlONG.MIN.SEC
11(AMOOCGEOLONG.l.).EO.O) GEOlONGoGEOLOHGoMINf60.oSEC/3000.
WRITECIOTIIM.'CJ.1HS.211J.1.o Dl? o)Il GfOLAT.GEOLONG
INPUHJOTllPl) OK' UC.NOToCOK.EO.'YO.OR.OK.U.IOt» GOTtt 10
IIETURN
EN'

TO R(TUIIN NAME Of STAll NSTAII...............................
PAllAMETER P1AX016
CHAIIACTER SNAPlE*6.NAMEo6
REAL JOO
COPlMON JSTiRJJOO(PlAll.TO(MAX).GASTCMAll.IIA(PlAX).OE(PliX)'NAME(PlAXl
SNiPlEoi l

I,CNSTAR.LE.O.OR.NSTAR.GT.PlAX) RETURN
SNAME·NiMECNSTARl
RETURN; END

TO CilCULATE THE IlIGNT iSCENSION iNO THE OECLINATION Of A STAll AND
GllfENWICH iPPARENT SIDE REAL TIPlf AT SPECIliEO TIME
INPUTI IIA1950.0f1950 • CATiLOGUED COOIlOINATES 01 THE STAR

YUIl.PlOH.OAT.UT
OUTPUT, IlA.OE o STAR COOIlOJNATiS AT SPECI'JlO TIME

GiST .. GREENWICH APPARENT SJOER(iL TIME
JO - JULIA" DAT NUM811l - l4'5020 C- JULIA~ DA' NUMIER

AT DATE 1900 JAN O 12M)
••••••••••••••••••••••••••••••••••••••••••••••••••••••• o •••••••••
PARAMETER PI-J.'415927. PI2.6.283185307. PIPEIl2-1.S101963J
PARAMETEll OTII-1.145329JI-2. HTIl-2.61199380E-1. IITO.51.295180
JNTEGEII YEAII.OAT
IlfAl JO.NOR ...
DIMENSION S'950(J).S1CJl.S2(3).VE<J)
OI"'EHSIOH SMOBD(3).SMC80(ll,S~CEOC3l,STQEOC3J

S195D(1l-COS(OTII*OE19S0loCOS(HTII·RA19S0)
S1950(2)_COSCOTR oOE1950)*SIH(HTII·_A19501
S1950(3l·SIHCDTR*OE1950l
JO·-691946.S oAINT(AIHT(1461.0-(Y(ARoIMON-1'J/12)lJ4lt

o 3670(MOH-2.12*«~ON-1'l/12)lJ12o

oC24002·12*Y(_II-MON)f1200 oOAY
PIIHISSlON
CALL PRECfSCJO.UT.IETA.Z.THETA.EPS)
CALL R1(S1950.-1ETA.IM.S1l
CALL RY(S1.THETA*lM.S2)
C_Ll R1CS2.·1°1"'.SM0801
ROTAT tON TO THE ECllPTIC PLANE
CALL Rl(SMQBO.EPS·l .... SMCBD)
ABUIIATlON
CALL (RTV(L(JO.uT.VEl
HOR ... ·O.D
00 1 1-1.J
SMCEO(ll_SMCBOClloVECll
NORH_NOA"oSMCEDCI)oSMCEO(ll
CONTI NUE
HORMoSOIITCNORM)
00 2 1-103
SHCEOCll·SMCEOCI)/NOR ...
CONTtNUE
ROTATION TO THE EOU~TORIAL PL~HE

CALl RXCS ... CED.·EPS.J .... STOEO)
S}OERUL T1~E

C~Ll SIORAlCJO.UT.GMSTl
G~ST-C>MSf

IIA.ATAH2CSTO(OC2l,STO(OC1)l; RAoAMODCRA+2oPI2,'J2)
OE-ATANCSTOfOlllJSORT(STOEO(1l oSTO(OC1l oSTOEOC2l*STOEOCil»
R(TUIIN
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5119 >
510 >C
571 >
511 )C
573 >C
574 >C
57S >C
5h >C
577 >C
5711 >C
579 >C
580 >C
5b1 >
51J2 >
5 b) >
5114 >
5~5 )
Sh >
5&7 >
581! )
5~9 >
590 >
591 >
591 >
593 >
~9/. )
595 >C
596 >
597 >C
59b >C
599 >C
000 >C
IlCi1 >C
1102 >C
003 >C
1l01. >C
605 >C
600 >C
607 >C
00l! >C
609 )
610 )
1111 >
6H )
613 )
1l1l. )
615 )
1116 )
617 )
/l1b >
1119 )
610 >
/111 >
611 >
1113 >
1l21. >
02 ~ )
/llll )
Ill? )
/l21! >
629 >C
1130 >
63 l >C
6H >C
Il)) >C
IlH >C
IlH >C
636 >C
631 >C
6U )
039 )
61.0 )
1141 >
/l/.2 )
6") )
1l4" )
1l0)
61.6 )
6~1 )
Il I. Il ) C
1149 )
1150 ) C

'"
--~.----~~.._-~~--_. __..._-._-----_._---_._-_._---_..---------

PROGRAM TO CALCULATE ASTRONOMICAL (ONSTAHTS T~AT ARE CMANGING
OUE TO pReCESSION. TC IS TROPICAL CEHTURles (36524.21988 OAYS)
ELAPSEO SINCE T~E eEGIHHING OF THE aESSELIAH YEAR OEHOTEO '950.0
(·JULIAH DAY HUM8ER 2433282.413). EXPR!$SIOHS ARE TAKEN FROM TEC~.
R!P. )2-1300. CONST. ANO REL. ItH. FOR ASTR. tAL. 1908.
JPL PAGE 9. H.NE$~ HTH. 1977.11.01
)600·,80/PJ·206264.8062

RE;l'j~""""""""""""""""""""""'"••••••••••
TC-JO·27.379093E-6'UT'1.t407955E-6_66.621065
TC-JO/30S14.22·UT/B16SB1.28-.5
Tel_TC'Tei To-re'Te2

lETA -1304.952-TC'0.)012'TC2'0.OtBO'TC)
lETA -lETAI106261o.1I002
l -2304.9S2'TC'1.0951'TC2'0.018)'T()
l -Z/20626/'.8061
THETA-1004.257·TC-O.4268_TC2-0.0418_TC)
THETA-TH(TAI106264.8062
(PS --46.850.TC-O.OO)4'TC2'0.0018.tC3
EPS -EP$/206264.8D62 •• 4092062119
RETUIlN

'"
sue~OUTIHE ERTVEL(JO.UT.VE)

SUSROUTINE TO CALCULATE THE VELOCITY O, THE EARTH IN THE MEAH
ECLIPTlC COOIlOINATE SYSTEM O, DATE ~lTM ORIGIH AT THE SOLAR
SYSTEM SARY CENTER. NEGLECTS 'ELLIPTIC ABERRATION' COMPONEHT OF
velOCITY. eCCENTIlICJTY: A((URACT APPROX. 0.05 OEGREES ~HlcH

GIVES APPROX. 0.01 ARCSEC. ASEIlRATION COIlIlECTION ERROR. THE
~U~BER 01 JULIAN CENTURIES (-36525 DAYS) SINCE T~r GREGORIAN
DATE '900 UH O 12H (-JULIAH DAY NUMSER 2415020) IS 1lllST
(O~PUTEO. THE vELOCJTY YECTOR IS THEh COMPUTEO fROM EXPkESSIONS
GIVEN IN EXPLANATOIlT SUPPLEMENT. PAGE 96.

N.NES. NTH. 1977.11.01...............................................................
PARAMETER PI.).1101S927. PI2~6.2ö31I1S)07. PIPER1.1.S107~63J

RE'L JO'H.Jel
O!IIENSI01'1 VEn)
JC-JC*27.J1850cE-b.UT.1.1.077'lE-6-66.119644;JC2_JC·JC
JC-(JO.UT/24.)/J6515.

SUNLHG*4.6b1617935·6l8.JJ1951·JC.5.l79621E-6*JC2
SUNLNG-A~00(SUNLNG.PI2)

[IlTLNG_SUNLNG.PI
rcc -O.016151D4-0.o0D041dO'JC-0.000000'16.JCl
PfIlLHG-4.906ll~661•• 03000Sl641·JC·1.90l46)004E~Il·JCt.

- 58.1t7610175E-9·JC·JC2
peRLNG·AIlOO(PERLHG.PI1)
PERLNG.PERLNG·'I
OELLHG-rCC·SIHIEIlTLHG-PERLNG)·l.O
ERTLHG-eRTLNG'OELLNG
VE t 1) _- SI N(E RTLHG) • 20. 495S 1106264.8062
vr(2)- COS(EIlTL~G).lO.4955/206264.6062

veO)- J.o
RETUIlN,"
---------------------_.._-~--_.----------._-_._---_._-.-----

SU8ROUTINe TO CALCULATr GREENWICH "EAN SIOER[AL TINE 'A~" THE
JULIAH DAY NUMS[i. THE HUMgEll OF JULIAN ([HTURlrs (-56525 DATS)
SINCE THe GREGOIlIAN DATE 1900 JAN o 1lH (-JULIAN DAr H~M~ER 24150201
IS 'lltST CALCULATEO. THE rXPRESSIOH GIVEN IH [XPLANATOIlY
SUPPLE-'ENT. PAGE 15 IS UHO. H.HES. NTH. 1977.11.01

~;;;~ETf~··;i~$:,~;;9i7:·pii:6:2bi;;siö7:·pip;R2~;:57ö796;i
REAL JO.JC
JC-Jo·21.376S08E-6'UT-1.1·01712E-6-66.119644
JC*(JO'UT/14.)/3052S.

~IlST·Z)92S.8)6.861.0184.SIo2*Jc·0.0929·JC·JC

~~ST'~"ST/3600.114.

GM$T'A"OO(G"51.1.)'AIIOO(UT/21o •• 1.)
G"STaA"OO(G"ST.1.)·PJ2
RETURN

'"
SUBROUTINE ROTATION$

S1 IS THE CAlITESUH CC:OROIHAfES Of AVECTaR. 52 IS T~E
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------_._._-~-------.-------_._._._._---_._-_._----

· .

· .

· .

COOROINATES O, TME SAME VECTOR WHEk THE COOROINATE SYSTEM IS
ROTATElI A POSITIVE ANGLE IFI' AROUND THE X-I T- OR Z-uu.

H.NES. NTH. 1911.11.01

IUkCT!OH HTOHMS(K)

IUHCTION H"STO~{H)

XH-AIHf{H)
HhAINT{ (H-XH).100.)
XS-(H·XH-~~-O.01)-10000.

HMSTOH·X~.XM/60.·X5f3bOO.

RETURN

'"

T~IS SU8ROUTINE AOOS Rf'RACTIOH TO T~E ELEVATION ANGLE
II ELEVATION IS GREATER T~AN 5 OEGREES.
AsrROP~vSICAL QU,NTITIES.THJRO EOITION.C.~.ALLE~.PAGE 124.

SU&ROIJTIN[ KOURS(IlA.IRAK.IRAM.RA5.IRAS)
(S.TALI.OUIST)

IRAI1-IHf(RA)
AA~.{IlA-IRAK)_bO.

IRA~_IIH(A'''')

RAS_{RI"_IRAMI_bO.
IIIAS-RAS_0.5
RETURH

'"

THIS SU81l0UT!HE
IS fULL1 DES(RIBED lHIBALL.J.A •• SOME ,ORTRAH SUBPROGRA"S USElI
IH ASTROHOM1.TE(HHICAL NOTE 196~-41'LIHCOLH LABRATO~T'MIT.MASS

EHTAT RT(S1"I.S1)
S2(1)· CO$(II).51 (1)-SIH(IO-$1 (J)
$H2)- $1<Z)
SZO)- SIN(I! ).51 (1 ).(0$(ll)_S1 (J)
AETUR"!

REAL ELT.ELA
ELA_ELT
l,fELT/3.14-180.LT.S.l RETURN
T_COS(ELTlfSIN{ELTl
ELA-2.82646376E-'.T·3.24~2516E-7_T_T_T.ELT

RETUIIN
<NO

SUBROUTINE REFR(ELT,ELA)

DIMEHSION S1 (3).S2(])
ENTRT Ax(S1.Fl.S2)

52(1)- S1(1)
52(2)_ COSCFI)-S1(Z).SIN(fl).S1{J)
S2(3)-·$IN(FI)·S1(1).CO$('I)_S1 (J)
RETURH

ENTlll AZ(S1,1l.52)
52(1)- COS(,I )-S1 (l ).SIH(III-Sl (l)

SZ{Z)·-SIH(II)-S1(1)·COSt'I)·S1(Z)
$2(3)- 51 (3)
RETURH

'"'

ARSIH(X)-ATAH(XJSOIlTC1-X_X»
SBO-SIH(80)
(80-'OS(80)
S8P-S1 .. (8P)
cahCOSC8P)
S81-SIN(81)
CB1~COS'B1)
S82_SBP_SBl 'C8p-cel -C OS (AP-")
81lOUS!N(SB2)

(B2-COsta2)
SAA-SIN(AP~A1)-C8"C82

CAA-(S81-$82·SBP)/(CB2·C8P)
CBB=$BO,,8P

SBBcSIH(AP-AUI_CaQ
u202_C1.0-CU)fSAA
A2-2.-ATAN(TA202)
RETURN

'"

651 )C
652 ) C
653 ) C
054 )
655 )
6~b )
657 )
65b )
b59 )
6bO )C
061 )
062 )
ob] )
004 )
ObS )
606 )C
067 )
0611 )
069 )
010 )
611 )
oH )
on )C
014 )
o 1S ) C
610 ) C
011 ) C
0111 )C
01"1 ) C
obO )
ob 1 )
6~2 )
b1l3 )
6~ 4 )
611~ )
6116 )
0111 )
6elll )
689 )
/>90 )
0'11 1 )

692 >C
093 )C
6114 )
695 )
696 )
697 )
698 >C
699 )
1i,ll,) )(

101 )C
102 >C
70J ) c
104 >C
70S >
700 >
107 >
70i! >
109 >
710 )9
71 l >
112 >C
71] )
114 ) C
115 )
110 >
111 )
11 il )
119 >
1.1:0 )
121 )
12 2 >C
111 )
724 )(
12 ~ )
726 )
121 )
128 )
1t 9 )
130 >
731 ) C
132 )
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1]J )(
154 >
115 >
130 >
731 >
738 >
139 >
HO )(
74' >
14l >
141 >
144 >
145 >
140 >
14 7 >
748 >
749 >
750 >
7!i 1 >
152 >
751 >
754)(

......... '" .
llH_AINTOn
llM-CH-llH)_60.
llS-(llM·AINT(llM»·60.
HTOHMS-llH+AINTCllMl/100.+1S/10000.
"ETUH~

'"
INTEGEH FUNCTJON LENGTH(A)
CHAIUCTE/I., A
L-LE~(.\)

0010R 1-1,L
J_L+l_)
UCACJ:J>.NE.' Il THEN

LENGTH-J
HETUIlN

E NO IF
ENOOO
LENGTH-O
/I ETlJRN

'"

, ,
, >C
l , C
• , C
l , C
• >C
7 >~

, >, ,
10 >

" >12 >100

" >" ,15 ,

'"" ," ,,. ,
20 >C" ," ," ,,. ,
" >" ,
H >C

" >~9 )(
lO >(
l l >C
H >(

II >(
J4 >(
lS ,
lO'
31 >C Il
Sil >C" ,40 >CI
4' >C R
42 >C R
43 >C R
44 >CR
.. 5 >CIl
411 H Il
41 >(R
4b >C Il
49 >(11
50 >( ...
51 >C Il
H HR
SS >( ...
~ 4 H Il
S5 >C R

· , ., " ., .
TO CPE~ AfilE. WHICH MIGHT BE OPENEO B' sOMEBOO, ELsE ALlO.
If OPENING IS ~or SUCC(SFUL .\T FIRST TIME. IT 15 TRI(O
AGAI ... witH ISEC I"'TEIl~ALS UNTILL SUCCEEO(O OA M'\lIMUM
'lAX TIMES. IF FILE IS NOT OPENEO. H/I Th.LS TIIE /lEASON •· .
C~A~ACTEIl FILE"'AME_'. AC(ESS'1.STATUS".MES_aO
(OMMON ISITE/IMAT.(TEIlM' INTEGER (TEIIM
OOfOIl 1"".MAl

OPENtIF.fILE-FILENAHE.ACCESS"'AC(ESS.STATUS.ST.\TlJS,EIlA_100l
I ERa.[llIlCOOE
If (IEIl.EQ.O) RETUR~

If{I.NE.~A.X) (ALL HOLO(ISEC.2l
ENOOO
WRITE{MES,'(- OPEN EAROII: _.14._ FILE _• .10)') lER,FILENAME
(ALL OUT1'IfS«TEIl/'l,MES): /'IES-"
AETUIlN

'"
SUBIlOUTlhE OUTSTRCA)
CI<AIlACTH" A
(OM~ON /SITE/IHAT.(TERM.EIlROEV; INTEGER (TEIlM.ERIlOEV
(ALL OUTMfSCCTEIlM'A)
RETUIlN
".
SUBROUTIHE OUTHEs{LUNIT.MESS.GE)· , " , ,.
TO WIlITE A MESS.GE TO TERMIN.L OM OTHER LOGICAL UNIl LU"'ll.
LUNIT IS RELEASEO If Il IS IlESEIlVU sr A B.tCI(GIlOUHO PRllGIlUl,

LBG.OOIl IS T~E .OOIlESS OF 111lST a.CKGROUNO IlT-PRO~R.~

LIlT.OOR IS THE AOORESS OF flRST USER Ilt~PIlOGRA"·, , " .. , , " .
CHAIlACTEIl MESS.GE_1
(OMMOh 'SiTE/IM'T
IHTEGER W~OEV.AESRV

IUhIT.LUNIT; lf(IUNIT.EQ.Ol IUNIT-1
IPROG_O
IFIIM.T.EG.1) T~EN

GOTO 10
ELSflF{IM.T.EQ.?l THEN

GOTO 10
ELSEIFll/uT.EQ.l,) THEN

L8&AOOR-J0202B; LRTAOOR-Jl1loB
ELSE

GOTO '0
[NOtl
flAST TRY TO RESER~E JUNIT ~ITHOUT ~'ITINGI

ISTAT-~ESR~(JUNIT.1.')

(f(ISTAT.NE.Ol ThEH
IF AeSERVING UNSU(CESFUL, .SK ~kO HAS Il:
lPROG.WIIO[V(IUNIT.ll
If(IPROG.GE.LBG_OOR •• NO.IPROG.LT.LRTAOOIl) TkEN
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" H'
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./ .to
oj HO
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,
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JUNI T 15 "ROP.BLY RESER~(D 6' A 8'(CG~OU~D PROGR'", STEAL Il:
(ALL PAL5(IUN!T,l)
tALL Rt5AVCIUNjT.l.QI

EL$E1FCIPAOG.l,.T.OI THE N
~"&E JU~lT IS ILLEGAL' WAITE AN [AAOA "(S$'GEl
(ALL [~~OH(2H601IPAOG)

IlETURN
Et. SE

IVNI' PIOP'SL' A[SEA~rD 8Y AHOTHER AT-PIOiA," __ 'IT:
I"IIOG-O
(ALL IlESAVCIUHIT.',O)

END l'
END1 F

'ALL 1I[1,.[$(II;Nl1.11
JFf!PAOG.GT.O) TNEN

'Il' TO GIYt IUNIT gACK TO THE PlOGA'" -"0 NAD 111
00 'OR 1-,.,0

IST,,*PA$IlY(IUNIT.'.lPIOGI
IHISTAT.EQ.O) IllTUIN
If SO~EeOO' HAS "CEN Il BET_EEN. ([EP TAllNG 2 SEtONOS:
CJ.LlotOl0110d'

E"o:>CO
THIS (1l101 NESS&GE SNQUlO N(W[A CONE:
(ALL EIl~ON(2N61,IST'Tl

["OIF
IlETUAN...



1

07.56.5-:' :''i' ::;u'Tl'"l1hEFi
'Irr,Gfllll , .•, ,''',(\

lNl Lt- I, I
~AS5I,.1iJF.:(1 ;

0'
f't<OJEC I NUI11<t.Ii:

Q(ANTEIANTCAL tONTIiUl

19UO El!;C" I !;llItANKYI fl

2'1 ~;II' fll1F111i: I'/UO EISCAT SODANKYLA
INt HAL (Ll::lJ *u* ***..***•••***n .

A/HENNA OFF5E ANAl VOllS
LlF.:lTE H(LP JF '!'Oll Nflf' 11 l
"NTENNA OFFS[T ANAl YSl~
•• **.,., ••••••****••••, •••••••

.:!9 SH' rfl1&E.F.: 191:10 ~LSCAT SOOANKYLA

CDMN[I : IJEF-ANIC· H'l-'
1 Nf UT F I L E lit'NERA TI ON I Oh" 1 HI:: DMA liArHl::1H NG ~IiOGRAI1

CAUbIiAl101. Nl-Uf FIL!::: t<T>ANrCAI.-IN-'::I1NDf\II
FILE NAMl. f,:' )Ar.rCAL-;N-Sl",m~TJ:DATA

F-ERIOI'ICAl U ('fINI: f
INITIAL L]F~.,Uå ffiuM MOlll:L'1 (Y/Nl : V
NUMkEI\ ll~ ::il,;!>;!> (I'IAX :.:!O. r'IFFc.RENI 101 Ib
DELAY kl fU~fN 5TA"S (I'IrNlJll::Sl

1 ,Uur;L~ IfIl(1 _X I
:'. HJhl, NVEX I
J. I,(~ 11' :'. ,
5. SlJllIo;l' l N >;
b. SllU""~ Ir-/(II:) .,

7. Ollhl:1:: 'NL'lX
a. llhd Fl( 6, ,

10. OlJl.L 1.... 1'10:<: l t.
Il. Ii L X 4
12, Di",ll:: INI X .\
IJ. J('I1Iil:~ h I X •
1 u· eE N ;( • ~

1:5. <Jur'l.E Ir1lllOX 7

AVAILAb! I: SI(lI,:; Ah!::,
l"'CAS -A. 2 ,A. 1 .se .!J. 4l"'TAII-A. 5-"VIk-A. 6·0RINJ::l:I .-1 <>1950 COOkD,
15. SOUhCE 11<1 ,(: l
SIAI;; NAML : H:J'IO
FiA 1 o <'L,~tt",!:il la,45~-'

Of l 1,;1:iI; 79.~::'''8

1&. jOURCE l,..\,[X ~ -1 JC390 l1:l,"~,:"'2 79.421\1:1
Slh"U SIH (IF Nor 2.1 DEGR.l : \."
Slolt.E.f' sl'r dl (II'- NO T O. 15 [lEG/SEt) :
SOII:TP l'IRt:I~T:ON \tl-"ljF'. -1=00UN. O-'kOTHl
C"EC~ {'AlA Mill ANlfNI{A (Y/N'
OUTPUI F ll.f ,NOl TEfo;MI,
STij,,'. FIL (Ok ·:.Ill·) :.
CD"IN[' : ~I"hl A fl
C,\LI~f\ArII)N ltll'-U! filt'- : lIi!)ANfCAI IN-:;TN\.If"t1
ENl' Jt I II t.

FIll::: NAI1E <1,IIANIIA" IN-SfNII,Lla'AIA
CDMNtl •

kilH" f U l 1'11.' r mfSET HF_I'I:;lJ"'~MiNr!>

UHEN YuU WANr 1 l h Uf.' GIVE: @Id ACSrUI-"

[l! • r(d'l

Fl ,"i r " I <l (lT "., l' i'l.(I~.29 9.01oJ4 SIrF ,
" r "'" " ' " IS:

(ll'1f o 00 I 0.00 0.00) nOFF: 0.000 I 0.00 0.00)
o el"I o HPf'''I1 o

HU\J MFA',lI"iIN( :r:AS-A 1',1) II" J/,.~,91

CI'I<;-" l'Ii'3I:(>'" I t ~'.b(lO tlLnl, :'\ ~;FC OFFSET!>:
CAS-II 1.1 ';1 /l I { .... 700 T,rG!, 11-150: OFFSETS:
CII'; fl (II"; Ml + 1 1100 r,F"flR ;>4 !'i!~C llFFSET!;:
CfI" i I t ]')0 II' flr; JR SI C Ct'"FSFTS:
C(I'; 11 Alm o. 1110.14 _Jh."n FLOFF: 0.472
CAS-A "'!:.I'{\N l ""0 lIEGH :'''!;I t: or:FSF.TS:
CA!;-A r:t -;t"{\N : 700 [,r:r,: l fl Sf r. OFFSETS:

0.06 O.~,I

O.Ob O.~l

0.09 0.49
0.09 0.49

(3~0."::! 3 ..... 561
0.07 0.47
0.07 o 4"

Fl'jure Dl.
anll st..art of"

E :illlll-'le ,'un of il Ij(~rinit:Lon of an
thB \-'131illT'ation da-ta Sa·tl"lering.



APPENDIX D example run '..'~
10 • .5'01.00 .10 ~H' ll:;Hl<EFi

VER~ION ''1.07. t~.A

19ao EISCA f SOlJANlnLA

~ N II h '. l
~'''':>:>lJUh lo:
O.
PRO.JEcr NUME1e-R:

a(AN1EIANTCAL-CONTkOl

30 SEPT~H~~R 1980 [IStAT SODANhYLA
INITIALIZED ~••*••*••*•••*••*•••••••***•••

AHT(NNA Or~S(T ANALYSl5
wFiIlE HELf' IF YOU NEED IT
ANTENNA OFFSET ANAlYSIS
i~~*~'*'**.~****'**~*'**~*""

30 SEPTEMBER 19BO EISCAT SODANKYLA

COtH~[' : S rop
ANICAL Al<Oln~EJ (ly ACSTOP

COHND : OUT-f ILE L-P
COHtW : INPUT
INPUT FIL/. :
Al Of< EL OfF"Sr FIl .. (Al/ELl : Al
STARTING l_ATE (Y,M,r".HH.MtU : 1980.9,29,0
END1NG DAlE tY,H,D.HH.MHl : ••••
MAXIMUM NI ITEf,;AIIONS :
HAXIMJM lA~l lUR~~crlON :
::'WEH l.t;"~'" IUN t~ I - I +-1

3:'S Ir.l~'" I [fl

t:OMNl' l"i 1,\ M, I

CiJMNl1 MlJll~ I -INf, , , '::ilN(~*AZ) 1 1 " TANtEl), COS, fil' .., l:IJ~16'AZl ,
" 12 TAtHELl":;.'

J SINC"'L) " ::;1/H6*AZI 3 ELn::! 13 ·TANCfL)'U3
< cos, 'A • I ; ·1 o..:O;'(7"All , ELU3 " SIN(ELl
> SINt 'All ., <JINC7*IUl 5 El"''' 1> SJN<2tELl

• C05 CJ'M) " CO\:i(8*AZ) • EL**5 " SJN(3U.Ll, SltHJ ..A1.l , S(N(U,/,\Zl 7 EL..6 17 cos n:'L l

• COl'l4H,ll COSIY·Ml) • EL"7
,. COSI2*El.l, S IN t ·1. 10:) , ~'(NIY.AZl 9 ELUS " COS(3*ELl

,O COSC~.t.ll ;:0 SU, [llRI2 10 COTtEL) 2. 1/COSCELl

tllel2 IDR 'tlEF'l: {lE

"tl/COSIEU
.t:TANIEU
.f:TAN(ELl
..TANtELI

*'"*'*'

(;n'l li!tdt.l:'t1
NrUNe< 1 l 1
NFlJNC(:'J l
NFUNCC Jl !
NFUNC( "l COSIAll
NFUNCI 51 SINtl'lll
NFUNCC 6l ... ClJS(AZ)
NfLJNl" I "'INtlol1
NF1:N~\ tl COS(;' .....Zl
NFUN (~I 5INI~'Al)

GIVE Il'Ilt,IA ...·,IELl.lEL::! (OR "DEF'); 20.20.1.1
IilV~ 1,i/l.IAl~tIELL.IEL2 (OR 'tlEF');
r~nl"C( I) l *1
NfUNCt ~l - 1. U/COSIELl
NfUNf.1 1 I *lAIHEL)
NF"UNCI H CaSCAZl tTAN(EU
NflJNCI .. l "- -IN<:'lZl lI-lI'\NCELl
NFUNCI 1.1 S('~71 *t
NfUNCI 1 >iNCAZl *1
Nfur~Ct (H CI.1SC1.Al) U
NfUN. t SIN(';?AZ> .1
NfUNCtlU) S~.DIf,;/~ *1

COMNr, : COI1PU TE
[lET"- S.S.{ t;.>O
COI'1N[. f"IOllll.-I'1AF
COI"N[l l::"'R-MAF'
COI'1N[' OUT ••
COt'.N[,

F IS'; re [12. Ana l ~si s of az imuth data.



COI1NlI : INPUT
INPUT FILE :
Al OIl EL OFF"ST F H ? (AVEL l : EL
SlAIHING DA"Te (Y,M.D,HH.I1I1) : 1980,9.29.0
ENDING DATE (Y,M.D.HH.MI1) : ••• ,
MAXIMUM NO ITERATIONS :
I1AlCH1L1M LAS"T CORRECrtON :
SWEEP DIREcnON f t -I - I .-1

J25 ForNTS READ
COMND DATA-MAP

COMND , MODEL-INPU
1 1 11 SIN(S*AZl , l 11 -lA/HEL)
;! COS «tV 12 eOl;t 6*A1_) 2 EL 12 TANfFUU2
3 SIN(AZl 13 SIN(6*Al) 3 ELU2 13 lANfEuu3, COS f 2*Al l " COSO*Al) • ElU:3 " 5lNlEU, 5IN(;>*AZ) 13 SINO*l\ll , El**4 15 SINt2*EU
6 COS(J*AZl 16 COS(B*AZl 6 ElU5 16 SINt HEll
7 SINf3*r\ll 17 SINf~*Al) 7 EL**6 17 COSfEU
B CIlS('l*All 1B eOS(9*Al) 8 El**? '8 eOS(2*El)
9 s rlH4*AZl 19 SIN(9*AZ) 9 ElU{) 19 COS(3*Ell

10 ell!;( ~I*AZ l ,O SW. UHU::! ,O eOT (EU 20 l/COSIEL l

lilVE IAZ1,IAI2.IEl1.1EL2 (OR 'DEF"): DEF
Nrma;( 1) 1 *1
NnJNI:( 2) COS(AZ) *1
NIUNr.t 3) '" SlN(AZ) *1
Nf-UNCI 4) 1 *eOS(EU
NflJNr.t:'l) 1 *SIN(EU
NrUNl;t 61 1 *COTtEl)

GJVE IA71IIAl2.JEL1,JEl::! (OR "DEF'): 20.20.1.1
GTVE 1AZ1,{Al2dEL1.IEL2 (OR 'DEF'):
NFUNC( 11 1 *1
NllJNf:(:O) eaS(AZ) *1
NrUNCt .11 SlNU1Zl *1
NrUNrt 'll l *COSfEU
Nf UNet 5) 1 *SIN(ELJ
Nf"UNCt 61 1 *COT(ELJ
NFlINCI J) SW.lIJR/2 U

COMN!' : COMPU fE
\lEl t./6f.H.'
COMNn Ml1l'EL-MAP
COHNf' t-RROR-MAP
C(lMNfI (JU l ••
COHN[o FX

020'l"U s TOP o
@1.0r.

IO,'):'.Z5 30 SEPTEMBER 1980
TIt',f USFTI IS 7 MINS 23 SECS OUT OF

--EX [T--
13 MINS <17 SECS

F:i91.IT·e D3, Anal~~5is of elevation data.



J~~UT AIOATA fRO~ fJlF I (AT)ANTCAl-OA'AIOATA
STARTING DATE 1980 09 29 0.00 ENOING DATE 1999 00 00 0.00 "".ITER J "AX LAST (OAR 0.'00 DIA.-

112 2
22 1 1 ,, :

2Z 1 12
1 J J
J 5 22 4 .. J, ,

4 4 15 2.. 4 15' .., 4 4 4
4 22 J' .. 4 4 5' 4 : l'

4 4 ,, S" 4 22 4 2Z J, 3 OJ: ill.
5 4 4 15 , 14 2 )2 42 : ro

4 J 2 S :
6 2 2 4 4 Jr -"-"

4 15 2' 4 4 J 4 4 2' 52
, S , , , l J 51 : .:>

J1 2 12' l l 2 , l J,
J 15 l

'::.'

x

OJ

ro

D

fri
Z
'::.'

='1i.....
ro

v
::;

...

.,
c
:;

650

6JJ

600

600

570

570

540

540

510

5'0

480

480

EISCAT SOOANKYLA

450

450

420

420

EI S(AT SOD.NOLA

J90

J90

50 SEPTE"BE" 1980

560

J60

530

JJO

JOO

JO SEPTE"BEA 1980

JOO

270

270

240

240

210

210

180

'80

150

'SO

OFfSETS, ~f'SUAED·'O

120

'20

........... ~ .

..................................................................................................................................

90

NU"BEA Of OffSETS "EASUAED. TOTAL- J2S

AZ1MUTH

95
90
85 : 000 l
80 I 09 8 l 1 l
75 : 99 1 "
70 : 9 , ,
65 : 9 O l' O O 00 9
60 : 9 , 00 9
55 : O O l l , l 9
50 : O 9 O 1
45 : o 00 99 O 1 , 90 9
40 : O 9 , o " , , 1 l " 99 9
55: o 9 o , l o 00 o 99 99
JO : O , O 9
2S : 9 9 O O , , l

20 : O 99 90 O , , l , 09 99
, S : 00 9 9 l , 1 99
, O : 00 9 00 O O , , ,, 99

S , , O ,, ,

Al 90

Al

EL .
95 -'00
90 • 9S
85 - 90
80 • 85
75 - 80
70 - 75 :
65 - 70
60 - 6S
55 - 60
SO - SS I
45 - 50
40 • 4S
JS - 40
JO - J S
2S • JO
20 - 2S
1S - 20
'0 • 15 :

S - 10
O' S I

EL .

EL
95 -lOD
90 ­
85
80
75 ­
70
65
60
55 ­
50 ­
45
40
J5
50
25
20 •
15
lO •

5
O •

EL

:J::
HOJ
Z1i
V
ca
-;....;,

wc+
:::r
Ctl'D

ÖU;
DN
-; p.:.

J>:;i
IC

3::+
J>-:T
V

o.
r;; OJ
OcT
=:ö w
:il •
OJ

'!l
il!
ro

ii
<Il

..,
ro
OJ

:il
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<Il

eT
-:T
ro

o Ii
G'" ;-t.

c-rta
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:J ro
ro
D.. Ö
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_ZplluTtot OFFSET "\OOEl f J r , 325 POI,n .. sOP eR. . 0.030 ".. eRR • 0.257

, , ., · O.OB '-0.029
2 , ."COS(EL) · -0.060 '-0.035
3 , ·r,t,N(EL) • 0.0" '-0.022

• (aSCH) _rANCEl) · -O.OH '·0.01]
S SJI'dAZ> ·rAN(EL) • 0.000 '-0.002
6 (aSCH) ., · 0.092 .-0.008
7 SI".ll ., • 0.088 .-0.003
8 (OSC2·Hl ., • -0.002 .-0.00l.
9 SINC2·AZ) ., • -0.000 +-0.002

'0 SW.OIR/2 ., • 0.001 .·0.003

3:3~'"
:=SOOi-
öo.i.O..Ul
i!1mmC
r!-'C+"1
i =r ro

HOi !'D:
Z:;",Ö
I] c.. ui
C t:.
-,:cl-'

ro eT
OJ1li:T
:::J \to J>
o.COJN., .....
C; ro :::T ~
O ~ ,..:·c
~ ra iJ'l c+
""lJ:Jc+::r
Cc+O
.....; tl1 lA W
i'l' .., ~

Q; Q;
n =-~o Il:
:; o iIl
:; -;, ....,.
OJ -i if,
::J ::r t:+- •
el. ..... ::r
","I l,.t'J tD

.....;
oo..:::rc ,"". fD
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eRROR OISTRIBUTIO'
90:
lS7;

8"
81,
78:
75,
72:
69,
66,
63:
60~

57,
5"
5 l ,
'8,
'5:
42,
39.
36:
n,
3D,
27.
24:
21 :
18,
l 5 :
, 2 ,

9 •
6,
3 I l l
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~EAS.OFFST­

il'IODEL OHST

J>
v

"i'lZ
Ö
H
X

ö

tO
X
Q;
:;
"(l....
ro
.,
C
:J

1)

OJ
lA
ro
ö

Ui



l21"'UTH OlfSElS, ~OOEL·10 30 SE"TE"BER 1980 EIseAT SODA'(YlA

........................................................................................................................................................................................................................

;;222;;;;ÖÖÖ~~~~~Q~~8~;~;~~~Q~~~ÖÖÖ;;;;;;;j;:~::;;;;;;;~~~~;;;;;;;;:::~;;j22;;;;;ÖÖ;~99~99bbb8åb89999~~ÖÖ;Ö;;
:554J21'O~9b6777bb6bb6~b777.~~QD"2) •• 5b768vl'AA'AaA.-'.&.'l"&"A'A~t~765~~]22'009&87716b6666bb7778e9QO"23~
:789900,'Z2Z3333335333)22Z1'000'877,05"3312',00uI21ZZlIZI000"2Z3l"5•• "f"'CJ,'Z22l3333333J33Z2Z,,0099877DD
:0000"",,"""""'0000JD09'9099hP'o.8~7'17'71"777'77b~5't.h99Y99'uuOOvOO""""""""'00000009999998b
:"""1"11"10000000000009'999'.9"09.'0.9099°'99999999999.0uOOOvOOO_"II""I,I"",,0000000000009999999999
""""""00000000000000999999999909999•• 99999"90990000000000"00"""""""""0000000000000099999999909
"""""'00000000000009099999990999'9999909999000000000000J"""""""""""JOD00000000000999999999999
:""""'0000000000000999999999999"90099990900000000000001""""""""""",00000000000009909999999999O:
:""""0000000000000999999090.990090009900000000000000"",,""1"""""""000000000000999999909990999O:
"""",000000000000909999999099999009000'00JOOOOOOOO"""",1""""""",,,000000000009999099990999990W,
:""",000"00000000999909999099999990990CJO."JOOOOOO'"""""""""""",,00000000000099999999909999999.
:",""00000000000999909999'0'90<999990'v)O~000000001""""""""""","'00000000000999999999999999999,
"I""10000000000999999999900999999999990JOOOOOOOOO,,"""""""""""""000000000099909999999999999~9,
:"",,000000000099999999099990.999999909uJO"0000000,"""""""""""",,00000000009<999999999999;99909,
;",I,,00r0000000990099999999999999999999JOOOOOOOOO'""II"!""",I""",,,'0000000000;9999'999Y9999~99999'
"1""0000000009999999999900.9-'99099990.)000000000""""""""""""",'000000000999999099099999999909,
"",c00000000009999009999999909999999999u)O,' "0000"1" """""""""""°0000000009999999999999999999~9,
:""':000"~0009999999099999999'99999999YO'.OCuOOOO"""'I""'I"""I"",,OOOOOOOOO.9999999999999999990~9,
:""OvOC000000999999999999999099999999990000)OOOOO,,'"""""'1"""""'0000000000999999999999999999999O,
:""ou000000099999999999999999990099990900000000001"'1""I""""""""000000000999999999999999999999~9:

1:

to'

;."
ID

.,.-

OJ
;;
.<...

D
."
."
i'l
Z
'='
l-

X

b3D600HO5'05' O'80"50'20390560HO300znZ'O2'0'80150HO90'Z
lJtc,."'Tj El
lo!: r-' 1-' 95 -'00
~ -., i.l 90 - 95':r ~ C b5 - 90O' ~ ...,

~lJ - 8)..... ;1)
.:: m 7l - 80

:: '=' 70 - 75
;; n c.. '5 - 70
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r·J a. 'Il
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~Cl1i EL ..............................................................................................................
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