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PREFACE 

Tbl1 report Ia on aaaly1la ol LWIII•l3 phor..IIZ'apby 
publlabed Ia reepo .. eiO CIA/I'MSACrcqulremem C·OS7·84, 
31• lor lniOJ:matJon C311a!nllll die faealmUo pbo!Op'ephic 
eyewn, the Lunl-13 cope~~!., ond lila IIIIW' 1urfaca, 1btt 
etudy II bue<l prlmlrUy 0111 CDablcl prlnlll oltbo lntuccpted 

facolmlle pholop-apba or die ·- •ur~ • 
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GEOMETRIC ANALYSIS 
1.Angular Fields af View 

a, Azlmutbol, Slaco ..,.,. ol 1111 4 aep.orato trllll• 

mlaiDM (one 011 :zs, one oa 26 and two oa n Deccmt.r) 
proYida a c;m,plato paaorama, a mo .. lc hq becac:oDalZ'IICI• 
ad llliDI: pboiDJUpbo ll'CIIII all 4 ~Iumia laM (FII"''I I). 
Etea 1111111 &11 ... uable phaloaraphy, 1111 ....,.ale matal• a 
liP ot abouc 16.6 clear«• or 4.7 mlsAu (llme) ot mlaal111 
llnapry (Pipra 2). Tho lmapry 111 IIIla liP Ia allowa, 
'-ever, Ia Sovw -.rcea.1 

A lhocl dellllltiOtl of tor""' llled lallda report Ia pt'O• 

Yldd tar llltun relerenc:e: 
Maximum tUc ol opOcal •xll··dle leaac .,_ ol 
lunar aurfllca Ia 111\apd. 
Minimum cUt ol optlc:al Ula·•dle areateac amou..c 
ol ,,.., aurfllco Ia lmapd. 
Zero cUe ol optical a'lllll••mazlm..., elope and In• 
llactioa polac al barUoll ~•c.e. 
Sptem cllc·· •"'l• ot die Yerdcal axil of lhl 
capalll<l wlcll rapect 111 uornlll YUC!cal. Nota lilac 
ayacem tUt Ia ..x dellaed with rmpec:t CD local 
Yenlealla die acrletJeocletlc aellH, bulwlcll r-soect 
to lhl local terralll aurtace reaudleaa of uy 
alope of 1M aurtaca. 

Tbe amount ol lmapry ml8aq na detllrmiDed by 
mually locatlllJ 1111 maxlmlllft till aod tha lnlloct101l pallle 
011 cbe barlzioa trace. Thla utabllahld a ac:ala ol 90 dear­
wlllcll WU thaD Iliad ID compJia cbe ...... ale. 

T•llo I . rio41 ~~ •f c,.-1•• 11-'laf I•IU .1•-Dllf•-
u...,o, ....... _.,. , ....... , 

t .l 
.nt 
• til 

t .TI 
IAI ... 

A.....,o ........ ...,. 
(--) 

I.U .... 
• •• 

b. V~tk:al, Tho lnccr!Or orleaadan of tbe 111\a(llnc 
ayaaom w11 dctcrml.aad by arapblc me- after IIIII 
apcam dlt wu matauredac!M INiotCd"" pal.Dt, Tho araphlc 
oollltll>n ahowa La Ska..:b A waa ICCOftlpilahed llldte ftiUOW• 
1111 way. Tbo raya lO!tlch lmiiJI tha m11lmum lilt aDd ella 
IMI«:doa poiDC are acparatad by a GAit11 &cuco (d

1 
~ 

on- rap muac &lea pua cbraqb a poiDC aoarce wltlch 

1111111 be ae doe optical ull. Thla detlllea tbe fbcal po1Dt. 
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11M lle1d of Wlew (rt clep-eea l2 "'-•) allll cbe elfacU .. 
tacall&IIJdt(Ul,SmlUimatere)werctltcllmeaa..-edcll:ecUr. 

2. Tilt of Vertical Alda !Syatem TlltJ 
TD abtalll dtopolatDimuimWIIalope, .. ,...u- were 

COIIItrueled II ftflOIIO polnl.l aiCIIIJ dto harimll cnce, aod 
diD dlc •1111• w11 maallnd dlrecUr. The iocldollat diD 
llltiiCUOD poiDC W11 checked malhlmltlcallp by flll1lll a 
dllrd cmlu polY~DT~Ial cune 111 tbe lllcl'l- ~at Ia dta 
pner&l area. Tbe cear4llllaur at cbe lllllac:U• po1ac na 
dela-mlned by caltlrl& tile aoc:ond derlntiM aod aeulnc It 
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c:quol 10 zero. No nodceablo vuutlon lD tllt ••• clet..:tccl 
Ill llle 4 Q'onomllaloN. 'The vah• of the tllt II 13 delfell 
f1 mlnutel (pllllor mlnuo 1.5 dcsre .. ). 

AREA COVERAGE 
An •PFO•Imote plonlmeiJ'lc: mop (Fipro 3) oDd 11bl1 

(Tabla 2) llaYC boeac:ompllcclabowbiiiOCitlonOflhe 1.11111·13 
e&p~ulo, prominent h-r feaNl' .. , and pooelble ob)ecta 
r.nn the velllc:l• or c:apeula lytoc oo Lhe ourlec:o. 

,_ 
..... 4 '" 4 1.1 

-~· •• Ut II I 
... u Ill 1.1 u 
llotH IU • I 

... k. • Ill ... 
llackpll• " IU tl (t II) u 
eo-A • IDa 
eo-a 1t IU 

Okfec& 4 I tt• Jl(t,l ,., u 
O.J-11 .. ... II 11 
.. /-&C 11 IN to 
aw .. u ... IS 201~&41 110 (JO It) 

A pollr c:cordllllce ayarem wu UNd 111 dalpat.e loco­
tloft wtlll Ill• Llllll·13 apout. u dte or~JS.D or the lflleftl, 
Tho ulmutb wu eoUblllhed bJ loeadq a liDo oa lite 
lmlpry where ohaclowo oro flllla& paraUeltollleoc.u 11-
or dl<ec:tly •••J bun lbl amera. 1llloo '*Ilea- liMit llle 
111111 .... 41teetly belat.l doe capoule. n.o nlmlllll aod 
...,_ ot the •• obono tile hmer aurtace were c:elclllo&H 
bun &aiiiiUIICed SoYiet c:cordlneWI of Llma-13 (li•SlN 
62-03W) end tile tlmee lndlc:atod 011 doe trallllm .. oklnl 
(Skctcb B). A btllbt ploce of lmlpry of ~ndetum1181 
eaturo aad ori&ID appeara at u azlmlltll or approximately 
90 dep-.,. ead ataa elcYMIDo or approalmatoly 17 desreee 
Mlont die h-r borl%011, 'lbe aaau1u pooltloe ot tbl8 lm· 
apry 11 daM to dill~ 1tw the eue. A dlmeMioMl 
c:bec:k yteldtl a pn<llcted lmlp dllt11a<:a or 2.1 mWtme11r11, 
IIIID&Ihe ftmnut.: 

-~·-r· .- .. T., __ . 
lmep dloWICII -. tocelleop a obl!ct cllatanco 

holpt 

Where: ttcll le"''h • m.s mWinwtere: 
obJect dllliDCI uun'a'*-tu, &64,000oout1Ulmlloe; 

&ad 
Hellflt • dlatance front -to ouo, 92,900,000oout1c:ol 

mUoo, 
Tbo actuol moao~d dlmenoloo 11 1.5 mlUimetero, 

Othlcb 11 coulclerobly lupr t1ta11 clio predlcted lmap 
dlltaoco. Th .. may-boolpUJcombeca .. oot the"'*-" 
eleatonlc lmall~ IJIWII. 

• .., ... 

........ 
VEHICLE AND CAPSULE OBJECTS 

-ntee objlcta, dellpot.ed A, 8, 11111 C, ba.,. been 
telbtt'fel1 .-Iliad u plrlll ot tile 1.11111·13 caplllle ar 
opec:ec:roll. M ard.oc'o CDIICOpl ot dteae ob)ectl t. llhown 

Ill Flpre 4. 

POSITION OF ANTENNA RIBBONS 

By oll&lraJDI doe lmei=J of 11M 111adowo of 1111 -
rlJ>boae It Wll paal.bla CD llllp- rouF dlmeooloao CD 

lbe r~ lad "' ·~ doe lillie IDrrNd by two ot 
- rlltballl ood lbolr rCipiCiift -· llleaotllllaled 
wldlb oro rl.bboo 11 a.s lllcbee. 

...... 
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LUNA-13 CAPSULE 

The Luna-13 cap.~~ule abown In Fl~~~re 5 Ia a al<etch de­
rived lrom 1 clnwlnl pW>IIIhed In Soviet U!e, May 1961. 
It weo deolrable 10 aa:ampll•h me1111untlan of the Lun.o-13 
cap.~~\lle without mlklni ony oo ... mptlano, thlll maklnaa com­
pletely lnclepelldi:Dt IOhiiiOn. Althoup It Wll pOIIIble 10 

eoc.oblloh ouon1 anaular ~rneu-y lhrou&h bod! the clcrl•ed 
Interior orientation and the ohodoW roiiUonolllpa, therewu 
110 available data lrom ..-hlch to ac.ole. Therefore an 
uoumptlon woa m2de that the heiJhto!LWIII-13c:apoule ••• 
1ho oam" •• th2t of Luno-9. Thll ... umpUon II arbitrary 
•nd c.onno>t be valhlaced by avaUable material; however, It 
wao n..:eoaary alter ollorta to eacablloh 1ndepend~nce were 
UMIICUioful. Decouae ol the l lllllflptloo reprdlnll the 
n>en111totlon ol Luna-13, It II lmpoaalble to uotp any 
!l'eanlnlllul toleroneea •~ the dlmenalana. 

GAMMA RAY DEPLOYMENT ARM 
The ldeot1111ble portloc>a or lbo I""'"'" ray lleploymenc 

arm botll on the lm•1• lc.ollll and on Ito aluodow are ahown 
In 1'1JIIIte 6. 

All IC:CW'IIe alope Of the llllllt IW'fiCO could 111X be 
~ermined; however, by maklnl aome addiUollll aaawnp­
tlo.,. It wu J10811lbl• lD eotlma"' die •lope. The dlltaec.e 
tram tho end ol che probe to the copoule can be meuured 
dlrecUy on thelmopry aDd a lao .. tlmlted tram the publlelled 
Soriet aketdl. Allhouah neither of theM oourcea ollmopry 
II optimum tor "'"""unuon, there ohoWcl be aomo c:orrell­
tlon betwoteo thatwa. HDWiiYor1 anthelacalmUo phoeop-apblo1 

llle poeltlon of the orm appearo lD be appro~lmatoly 2 feet 

larlller !rom the copoule than It doea 011 the Sovtec 1hldt. 
JIU of the men~uroUoq of the lunar aW'Iace wa~ acmm­

pUaho!d IIIIIIIIIDJ lel'el terrllln. Ill lllllmpclon IIIII c:an 
r .. ult In oertau. erroro In rnon<l~CDJ~ic rnenauraUom of hlp 
oblique lmapry. The cllecr•nciH between theee two 

IOIIl'CCI are poeoll>ly due 10 1 WhiD at olapa ol the l11111r 
outface berweea the encl of the prabe lOci the apoule. U 
thLo Ia die coae, lc Ia then poooll>le m eertroarc the lunar 
olopc •• the orm me 2.5 delfeea. Howe•er, It ehould be 

~ thor muy other unknown panmetera could """' 
•~ted die dllasroemetll between the two aourcea, and the 
filii" of 2.5 desreea for tho lunar olope II ollly on eoUmoce. 
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STEREO VIEWING 
Four photosnmmetauto lritlr. pr~"ll~~<~~ 11ereo plaaiq 

ezperl.eae~ (tbrce on tun-order phocotp"ommet:rlc plant"' 
IMtrllnlollta) wore loUd 11> •low certola pl.eC.o of dupUcoto 
COYotase lmopd ot dllferellt tt,...1 (FIJIU"I 7). 

The rc1ulto ol lila teot were IDCODcluahe. All of the 

IDdiVIduale obCa1llcd I fcell"l Of deptb, bit could not JCI & 

ddiDita lhree-cllmeuioAalelfllctll 1 trueoterom Ylew IIIOIIId 
pr1ldua~. M oddltloaol problem occurnd 'IOben tho lmopo 
wn-1 reveroed 1nd plllldoecaplc Ylalan would bo tapected. 

Somolndloldullo profeooeclto recelft uerylllptpleuclo­
lcoplc effect an certa!A oceneo; othero cauld not determllle 
"'hlch an1npmm1 woo ltoreooooplc 1114 wlllch wu pooudo· 
ocoptc. All •JI'eecl tlr.ot If I!Mole wen dcolallld 11:1 bo oterco 

pbocoaropR. IIIey were ucardiaJiy poor, 
A lllnber laYeltlpttOII laYOIYed piJnllllq IINopry of 

\he luaor our!Ke with re-peelto porto ofdlo apoule. Wllb 
nereo oome oppuont dllplacement of ooe with reopect IQ 

lhe olha' 1haul4 OCC\Ir, bawevv, -.. wu dlle~rnlble. The 
eeDcliii!DO II IIIII 11M lMifety Wll obcatllld lrQQI I mooo­
ocoplc oywtem, 
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