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keyboard input

(User Commands and Setup Info.)

Holography Data Acquisition
X-window Program

holography.c

SendHoloSetup();
callback funtions

Plot_cal();

Get_Boresight();

Measure_Data(); =——  Row_Scans();

update_picture();

reflective memory link

(setup data and commands)

holo_data_acq_avg.c

(Lynx OS

reflective memory link

computer)

(Sun Workstation)

(holography data)

Figure 5: Holography X-Window Program
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Figure 6: Holography X-window user interface

20



1é

oUJ, "1 o} @@@Q@Q&@ SUOISU0)X9 JO SPUILY OM] 2ARY [[IM sWIelU o[ ejep 924,
.MOQSQEOU tluojue 24) Uo pue \A@ poaks o [[IM SOl ejep 94l [[V "°[Y ejep
uorjelrqripes pﬂ@ﬂ@p@@ ol St [[om se ‘sueds MOl .H@ﬁ,—va I0] ol ejep @@@@M@xﬁw
o3 pue o[ ®iep MEI oY)} PoAkSs 9( [[IM SI[ 'iep 22I( T, o[ ejep 9yl JO
ollel 9} sUTejuod ploy 9y, "JSIP 03 poAlIdIe o [[IM 'lep %QQ@MWA:OQ o4,

PURN o[l ele(]

¢ Jo Jomod e 2( O} isnua solijeA 983 T, "UOIJeA9[o 10} PUOIIs 9[)}

pue ginuaize I0J ST oTjeA )81 9 T, "odnseoll 0] S[[0J JO Ioquuinu o4l ST SIY T,

71§ Pl

‘sIojolaoIoill JO sjrun

Ur st preg sigj jo QOE@@Q@@@MQ@M [eur2iur 9q T, .QOEMWOQ STIO0] MO@U@ﬁ@M@Sm

(wur) Suryyeg snooy

‘dewr oumjrode wg Aq wg e Ul symsol
[eAToqul Surjdures Q9 ¢Q J[NRJOP o], "SPUODISIIRI[[IW JO S}IUN UT A[[RUIUL
poaes st [eatoqul gurpdureq soo13op ¢ T -/4 Apjewrxordde jo mopuim ueds
B UL $]NSI 298218 Q9°€R , S[[92 {71 ‘o[dwexo sy} uf Q7] X {¢I SI 9ZIs

PLIS o4} JeY) 9j0N [[P° JUSWIaINSeIW [[Ded JO 9ZI§ - [ealoju] surjdureg

:(09souae) ()] Surjdureg

‘SpuooSesoHIel[iua Jo

sjran ut %:@QMQQQM poaks ST 9NeA IojU9d UOLIRAS[Y .pﬂ@ﬂ@p@@ Jo uorjeas[y

(3op) 1o ur 13)) Jud

‘SpUoOSesHIRI[TUd JO sjrun Ut

A[eUIoquI paAes ST oNfeA I9jued Jurjurod [inwizy JYsIsaloq Jo [INUWIZy



GG

“ejep peoldniseoll 92U} I0J 9p0O I0[00 94} ST SIY T, ”O‘TOO .Hoﬁoo [ ]

‘oseyd 10 opnjrugen aATjR[al
91eDIPUL 0} PIPOI-I0[0D SI vjep oY ], 'PLId (payads 1osn) oY) uo eyep

pednseoll 941} meQWQMQO.H Uor)o9s Sy T, A@m@ﬂmv @@SQJQE< PoINSEIA o

"weds Jse[ 9Y) IojJe pUR ‘UeDS YINWIZR [ JO
11e1s 91} Je UaYR) SI ®Iep JUSIsalog] "URDS [INWIZe [yora 0} surpuods

-OL10D ®Yep JYSFISaI0oq 9Y) ST SIY], :JySisalog e (osey) opnjdury e

‘SMO[[O] s SUOI}O00s 9aldl) JO S)SISUO0I MOpUIM

goey "smopulm pPIeISAO OM1] %:@SQU@ ST mopurm sigj} ﬁ®>0@@ pojeis sy

goﬂugﬁg ele(] pelnseo]A

"Po309[es A[snoaue}nuls o [[I4 BJRP PaINSeaW o)
I0J 9PODIO[0D 91} PUR UOIJRULIOJUT }[SIS2I0( SUIPUOdSaIIod oY [, * MOpUIMm
©01329)2g fivydsyy oyy utl suoyng oYy Aq po[oAd oq ued jey) - eyep oseyd
oY) I0J I910 oY) ‘ejep opnjrdule I0J oUO - SMOPUIM PIR[IDAO OM] 9IR DI}

‘(Mo[Pq PoqLIDSOp o [[IM UoIym) moputm Ae[dsip vyn(g paunsvapy oy) uj
MOPUTAN UOI1D9[g Aefdsi(]

“IouuRUl A[IOPIO
ue ur pesdold [[IM UONRUIILID], ‘ojeurutlo) o (1oindwod euusjue pue
DVINd) swerdord 1oyjo oy sosnes os[e wergold ayy Surpyme) weigord
oY) ojeuIwIIL] I0 uolysinboe eyep Aydersojoy oy dojs 10 jIe)s suolng
9], "UOI}RULIOJUI IOLID PUB ‘SN}R}S ‘“@jep PaInseall SOy vare Ae[dsip oy,

"eare Ae[dsip 1x9) @ pue suojjng sopraold mMopuIpy snjyelq / [01uor) o,

MOPUIA\ SRS / [01jU0))

0€0T7825046 MeIeYep o[oY (£ 8ZG0G6 Far eyRp O[Oy
‘powret 9 pnoM NV 0g:0T 18 G661 ‘8¢ AR\ U0 uoye)

so[y eyep Surjnsal o) ‘ojdurexe s1y) u] "durejs oW} pue 9jep © SI PUOISS

oY} ejep Jo odA) o) 9JRIIPUIL 0) UOISUIXD 2.409 IO MP.L ‘Hap ue ST PUILY ISIL



&¢

‘uoryisod
[Inuwirze pus oY) 0} aAoW YYHNIT ® wiopad 0} HVANJ 2} purwwo’) —
‘(e[qerrea Surdoo| o) SI UOI}RAS[D) UOIRAS[D

JuaIIND oY) Iof uoljysod yinwize Surprels oyy} 0} HYINJ 2} puewWmO) —

NVHAA DVIN oY} WOl sonfes eyep JySisoroq oy peay —
‘uorysod Jy31sa10q o) 0 HVINJ @Y} puewWio’) —

-s[rejop Qooﬁ o3 oJe ololH ‘ofuRI uorjeas[a 24} I2A0
Sojelaoll Qooﬁ o], "ejep jusllaoldnseol 94l I0] ginuiize Ul ueods uayj) pue pﬂ@ﬂ@p@@

oY} Je B)RP UOIJRI(I[ED 2INSeaU JSIY [[IM Yo1ym doo[ e s1ojuo mou welgord oy J, e
"198 SI SND0J o) pue (([JY) oY) SUISN) POZI[RIIIUL SI I9JOU[OA 101DA ST, @
"AIOWRUI 9AT}1D9T 9} WOIJ peal ST vjep dnjes oy,

(wrerdord-y oy je

$9)RUISLIO ) AIOWDU DAI}IO[JOI 9} WOIJ PURTILIOD }Ie)s ' I0] sjrem weldold oyJ, e

epep Aydersojoy ayj) Sursseoord 10J sosn 31

[oIYM SUSUWISes AIOWLW Pateys §()XUAT s9)ed0[[e Weldold oY) ‘poyOAUT USYA\

‘MOTRq Q@xﬁw ST \AQE@QOEUQS,% S3T JO uoIljeloqelo

ue ‘gursseoord o1y Jo Ayurolew o) Sutop st wrersord o> 3ae-boe eyep-ojoy o) 2ouIg

:Surssovoxd
oY} JOo MmO} [en1doduod ® ST oIo "SjULUIgas AIOWUW palels §()XUAT [SNOIY) SI Swersd
-01d jo sodA} omjy oy} woomilaq eyep jo mop Arewtrd oyJ, "AIOWOW 9AT}O9[ I SUlsn
welgord-y 9y} 0} viep JYSISaIoq 97} Sk [[oM Se pageloAr oY) AR[oI pue ‘pagelose pue
uoye]} oIe B)ep 9} SB A[SNOUOIYIUASE SO[[f RIRP 2AT109dSal o) OJUT BIRP o[} 9LIM [DI[M
‘>-3ae~boe~eyepro[oy o) Aq pajeaId sweIsord USIp[IYD aY) adv ‘O e)epP~2I0( 9}LIM~0[0Y
‘D"R 1P GARTIIIIMTO[O]] ‘D RJRP” MBI 9}LIM~O[0Y ‘sweldold 91y} SururewaI oy J, “vjep o1}
9FeIoA® SB [[PM SB ‘UBDS MOI IR[NFDI ® SULIOLIDd US() pUR 90RJIDIUT JOST Y[} WIOIJ puRl
-UI0D }Ie)s B 10J sjrem ‘O-gae-boe~ejep-ojoy ‘wrersord 1s1y oy [, “Ioinduwod vuuLjuR oY)

uo Juruuni [[e ‘sureigold INOJ Jo sISISUOD oIeM)JOS SUIFRIoA® pue uorjisimboe vep oy J,

I9ndwon) euusy)
-uy oY) uo aremi)jog Suidereay /uoryismboy eleq oYJ, ¢£'¢



holo_acq.fig
08/20/96
Rev 1.0

Holography Data Acquisition
Antenna Computer Processing

holo_data_acq_avg.c

reflective memory link

(setup data and commands)
Holo_Measure();

holo_write_raw_data.c [ Updata_Raw_Values(); =1

reflective memory link

(holography data) shared memory segments

holo_write_avg_data.c [ Update_Avg_Values(); <

holo_write_bore_data.c = Updata_Bore_Values(); <—

DPRAM

(Lynx OS computer)

(PMAC)

Figure 7: Holography Data Acquisition Programs on the Antenna Computer
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Lynx OS

Holography Data Acquisition
ACU PMAC Processing

holo.plc

(plc 25)

/
—

bore.pmc
(pmc 100)

startpos.pm
(pmc 101)

scan.pm
(pmc 102)

N
_—

holowrite.plc

(plc 27)

Lynx OS

Figure 8: Holography Data Acquisition Programs on the PMAC
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Figure 11: An aperture phase distribution (in radians) corresponds to 0.1 A subre-
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flector movement
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Figure 12: Residual surface error (in meters) after fitting and adjusting the panels

35



9¢

"911S B[ RUNB]A 9Y) J® pUa
-Yoe( I0JR[OII0D © [)IM SIDATEDI Aouanbalf-yadIy oY) JuIsn auop o [[IM JUSUILSINSLIU
Aydeigojoy oyy yey) 10odxo om ‘A[[enjuosf| °($90IN0S [RIISI[0D JUISN UOIJRAJ[S SNSIOA
UOTJRULIOOP [SIP JO }09fe oY} SUINIayD UaUm jusuioInsesawl Iomod [e10) 0} [opIms
0] PooUu oM 0S ‘9DINOS [RIJSI[ED ® JO UOIJRIPLI WNNUIUOD ST} 2Inseawl jouued dnjes
1919UI}[0A-I01D9A JUSLIND 9]} 20Uls) suwyjLog[e Ayderdooy [eastjer-oseyd oy jo uory
-equawo[dwit oY) :o0anos joueld ® M Ayderso[oy Surop Jo anssi oy} OjUl JOO[ [[Ia oM
98®r)s 1XoU o1} I0 GGG JO [[BF 2y) 10 pouue[d ST 89} [RI}IUL oY [, "POYJoUI ULIOJSURI)
IoLmMo,] juaIafod-aseyd oY) Jo Jey) sT urojjed wreaq palnsesll oY) WIOIJ UOIINLIISIP
P[Py @Injrade oY) Surjenoed 10J pasn wjlIog[e oy [, ‘sjutod Q7T Aq QZ JO 9ZIs Pl
[e101 ® pue ‘puodos 1od sjutod (T Inoqe ojel vyep © Yim ‘AP-or)-Uo uoye) SI vjep oy J,
"90uaIofaI-osed S} S SUIAIOS SIOATDAI 9Y) JO 9UO [IIM ‘SIDATEDRI ZHY) ()§ OM] pue
I9)JTWISURI) [RLI}SOIID] ® SUISN ‘YN ‘PIOJISOAN ‘@11s Yor)sAe o} J® N0 pPalLIed oq [[Im

seuuajue VNS 24} Jo juewnugire [oued oY) 10J 3s9) Aydersofoy o3 Jo a8e)s 18I o],

Arewuung ¢

‘Ajrodord Suryrom st ogesped guryyy-oued
oY} 1e(} OPN[OU0D 2I0JoIaY} dA\ "UOIIONPAI (J()()G JO 1030%] ' ST YoIm ‘Suryjyg-eued o)
I9)Je WO ()T - 9 0} Jurjy-foued o) oI0Joq UOIdIUL Q¢ wolf sdoIp suLl dovfIns
oy ], ‘s[eued o1} JO JUSWISAOW Y} O} aNP Je(} UL() WLIOJ [RUOIIDUN]J JUSISJIP ® JO SI
IOII9 STDOJOP 913 JRY)} 0} onp A[}SOW SI IOLID [RNPISAI S} UDAD pUR ‘(oA wirf-qns oY)
Je SI I0lIe oseyd [enpIsal WNWIXeW o7} jeY} Waas ST )] ‘weldeld Juryjy-eued Ino
ysnoayy 11 2angr ut dew oseyd oY) Suruuni 1ojje deur J010 [eNPISATI 9} JO }[NSI 27}
SMOUS g 2INSI,] "UOIIN(LI}SIP IOLID [eNPISAI 9} 9)R[NO[eD UaY) pue ‘soued [enpIAIpul
yoeo gursnipe pue sur)yy £Aq oseyd ammjrade siyy oyesuadurod oy A11 op\ "SNOOJOpP Y
1°0 03 spuodsal1od yorym ‘T 2InSI{ Ul umoys ‘uonnqruysip oseyd anjrode [erjur ue

s 3Ieys opy  ssseoold Suryjy-eued oY) Jo ojdurexe Ue 9AIS om ‘SUIMO[[OJ o) U]

‘SIULDTI200 Pally XIS o[l Jim UoAo PIZITIIN

ATTen o' oIe WIOPIaI]-J0-50015oD Juapuadopur anoy A7uo ‘Jourd [oro UO SMIIDS INOT 1SOUT
[renj pPooIf-} p juep pul T AT [ Y T3



L€

‘o10Jo10Y T,

“uouoduwon
e Jo ured uorjdiosqe oYy} SI squi) PUR ‘quouoduiod e jo ornjeroduroy [edisiyd oty st

fyd r ‘uroysAs SUIATOOI 91} JO IPIMPUR] 9T} ST & ‘JURISUOD § UTRTZI[OG] ST €y oIoUM
@3 i~©5&+
{41 [+
A1 H[(paa ) (b — 1))
AT ID[(sus)) "L (sqwD — DI}y = "N

st Toyrdure 1 oy) Ioyje jndino osiou oy J,

eyldure [ oy jo utey) = A1r) e

“IOXTW @ﬂp wo QM@U = EU ®

T~ oﬁﬁﬁwo\ﬁwg @Q@ QMOQ@@@% @ﬂp wo QM@U = x@ ®
TR ABO_@EBV SUQ[ 97 Jo uter) = ™r) e

”opvﬂg

(21) D g = Ay -y . g = g

st #°¢ royrdure g oyjy jo jndjno ayj je [eusis oy uay [, "*'¢§
ST SUS| PooJ 9} JO 9DBLINS JUOIJ [} 0jUO JU2pUl Tomod [RUSIS oY) Jel} SUTNSSY

“uouoduwon
sso[esIou poazifeapl we sI juouodwod sty) J1 ITemod ostou jndjno oures o) 2onpoid

pmosm jeys ndur s3r e 1emod astou oy} se payads sr jueuodwiod © Jo asiou Oy,

aanjeradwo], wa)sAg pue aanjerod
-], 9SION] I9AIS09Y 9} Jo uorjenore) xipuaddy



8¢
pue

(£2) V91T =062- (1 —¢)=9%-(1—d)=(g59)"L

CRIGIICNIS IV

(22) ¢ =(g58)d

ST ] J030%®] osiolu 9} =2l10Jalo(}]

(12) (gp)L =(d58)d 30101 = (SS)AN

@Ugﬂm .A.H®>M®U®.H oJ0Ualofol 9U)} UO posh JoXTul
peoueeq-a[qnop a2yj Io] (gp 8 mnoqe st fv JoAToO9l UTel 9) UO posh JoXI @@@Q@uvﬁwgﬁm

o3 Io]l (gp /. punode st JoXTtl o4j JO JN @Mﬁwﬁ osIou mmm o3 el MOoUuy oM MON

UninTn N FHme
r@~rﬁ Erm

~ &QQAH

(02)

198 oM ‘SUII9) OM] IDT[}0 ST} JO UOIIN(LIJUOD

o3 0o} @@M@QEOU [[eWIs ode UIOY 203 pue SU9[ 23 JO S9850] QOEQMO@@@ o243 @Ugﬁm

.@@.HOQ@M Q@@@ m@ﬂ H@ﬂﬂ&&@ rm: pmpﬁ @ﬂ@ M@ﬁ@ Eo.ﬂ QOESQEQQOU @mﬁog @ﬂ@ @M@ﬂg
UHiH™
Al |_|
)
% m
L

(61)

D™D
Aw@%U - ﬁv
o,
SUR)) M s =

A v Agsg - ﬁv

(P22 )™ +

LA

LD S
="
no
N



6€

snyy ‘Y ZHH 98 e oziuwrydo jou st ()] oY) os ‘Tomod ssof gno sind Ioje[[oso uunr)

XV7Z 2Ut ‘AY ZHD 98 2y} Jo Aduonbayy (] Sutpuodsariod ayjy je 2ouls) Y ZHY) 98

¥e 3 0061 noqe pue ‘3 ZIY) 7°Z6 1° 3 00ET 1NOqe JO I9AI00T URTI ST} U0 Inje
|M®QEQQ @mﬁog ®>M®U®.H mmg 1% @@MS@@@E ®>@ﬂ OM JQ@E@MS@@@E TNSQU@ @ﬂp WQMHSQ

(0£) NCTVe ~ (FSd) ™

@MO%@M@QE
(62) N wnin T
(14 MG9¢ = %

‘TQ@

(82) MGYT =4I

@MO%@M@Q@ ‘TQ@
(L2) ‘G =Ly

9I0JOIOT} ‘g PR’ T = ALJ \J 9ARY OSTe O\

(92) T0=(d59)“De=(d5a)"D
pue

(¢z) ‘o= @ =(455)"D
oI0foIoY) i A 2 = " o'l ‘omSy estou

oY) 09 [enbo AJojewrxordde ST SSO] UOISIOAUOD o1} ‘Pasn om IOXIW YII[TJA] 213 10,

z
(v2) 086 ~ Ammmvsﬁ = (gsa)r



0¥

GTOT/ L/ LIN/YSV CWoN “986T Y ‘S[I'H

S90UIJ9JIoY

‘o0UR]sISSE puUe SUOISSTIOSIP ﬁﬁwﬁﬁvﬂ 10]

suoq, plemps] ‘Iopue[Ioq() Ue(] ‘joulwre [ned ‘Iope)) qoy ‘[[Ppun|yg Aey Jury) oA\

JUS WS PO[MOUNDY

(7€) (z0=1 u0f) MNOOve ~ (g5ad)*™ L

urejqo om BVH 0061 Jo @MS@@M@QE@@ OSIOU I9AI9J9l 958D oSIOM 92U WQMWD

(¢g) T ="
@Q@
(zg) 306z = "L
Buisp)
(1€) O Lo, LT = win,?) = 5

9 0} paje[no[ed 9 UeLd JUIAISSCO [eN}OR 97} SULINp aInjerodura) wWalsAs oy J,

‘SONRA padnseol o) o[} paje[nofed 9} Uoomio 20UaIIP 211
10] @?ﬁmQOQWOM ole muQQQOQEOU @@iﬂ@@@xﬁwg o3 pue suo] OLIJOo1Ip 94} \A@ PeINgLIjuoS
oSIOU ®BlI}Xo o, ‘HY NmU ¥°¢6 1 M 0041 jnoqe Jo @MS@@M@QE@@ JoATOO9I & padnseolld

OARY oM B.H®>M®U®.H oUaIolol @m@ﬂ& o3 Ioq Ahm NmU 9gQ e Io100d mE.HOw.HQQ JoXIWI 94}



v

98 "ON ‘oweuI [eAPAT, VINS ‘66T "X “Sueyy
6L ‘ee-dy suRl], fHHI ‘G861 "(I ‘SO
0 "ON ouwLl [edtuydd)} VINS ‘1661 1) ‘UOSSRIy

(170X
MON IOS[IH wepy) swelsAq 2y sedIAd(] ‘so13d() QAR -IOPPWI[IN ‘0661 ] ‘FAnso

UopomG ‘SINqUay}or) ‘SJUSTIaINSEI[A RUUIUY

1o dOUSYIOA\ RUUSIUY 9998 [ITT 2} e pajuesald ‘QReGT 'V ‘Aqueser] 29 "y ‘S[[TH



