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3 July 1963· 

MEMORANDUM FOR: The Director' of Central Intelligence 

SUBJECT Panel for Future Satellite Reco~aissance 
Operations 

1. The Panel which you appointed to consider questions related 
to the future satellLe reconna.issance program has concluded .its study, 
and I aIn transmitting herewith our Report. . May I say at the outset that 
the group of Panel members and consultants over which you asked me 
to preside was an extremely well-informed, thoughtful, and conscien­
tious group. I want to expres;;> my personal gratitude to the Panel . 
members and consultants, and also my appreciation for the excellent 
staff support with which we were provl~ed. 

2. I know that you.appreciate that time was a severely limiting. . 
factor. Because our study had to be compressed into so short a period, 
we had to limit the nwnber of questions we ~ould come to grips with. 
Within these limitations, however. I think the Panel has examined care­
fully and objectively the major questions you set before us. 

3. The Panel had two full day meetings on 4 and 5 June which 
were preceded by 'special briefings of SOlne of th., l-,:cmbers. Our Report 
has gene through several stages of drafting in th(; ·.,;,rseof which the Panel 
men- '>2::-5 were consulted, individually or in small b ~·OUPS. Except for · 
vcr;· minor editorial changes our Report, as subT.1.~~tedherewith, has 
::;.een reviewed by all Panel members, who concur substantially in its 
findings except where specifically noted to the contrary in the Report 
itself. 

4 . In behalf of the Panel mem2,ers and consultants. I wish to 

exp-esS our appreciation of the privi~(:ge and responsibility you have 
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·assigr..:::~ to us in calling on us to serve in this way. It is our sincere 
hope that our counsel, in some way, will benefit the work of the 
Intelligence Community. c . 

SIGNED 

. EDWAltD M. PURCELL 
Chairman 

Reconnaissance Panel 

Dr. PUrcell 
Dept of Physics 
Harvard 
Cambridge, Mass. 1 
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1. INTRODU :::::'TION 

In response to a request from the Director of Central Intelligence , 
the Panel was ass'ernbled to examine some broad problems in satellite 
r·.;;;connaissance. The Panel addressed itself to the following questions: 

a. What i s the capability of existing and programmed 
systems to provide photographic coverage of the quantity and 
quality required to meet future intelligence requirements? 

b. What are the technical possibilities for the future 
development of satellite photogJ.""aphy. and how should these 
affect systems planning and research? 

C) 
 c. What should be the technical goals in the next phase 

of developrnent? 

d. What is the vuln.irability of our systems to counter­
measures; how seriou3 :.5 the threat, and what steps should be 
planned to meet it? 

In addition to thcs~cc:l.tl-al questions, the Panel cOl'lsiciercd a 
p.umber of proposals and ideas for special systelns. Finally, although 

the Panel did not undertake a sLCldy of the A-12 airborne systen1. as such, 
its importance in the whole picture was very much in our minds. The 
capabilities .and the complementary l-C1.CS of airborne and satellite 

systems were compared at relevant points. 

To state our problell."l even mOl'C briefly, we h-ied to look into ;;hc 
iuture '.. J see how far satellite l"econnaissance may reasonably be expec::,od 

to develop in the service of OUr intelligence needs, and what work needs 
to be acme to insure that'it develops as rapidly as possible in the right 
dil-ecti.<?l-;'S. It is obvious that so short a study had to leave many impcr­
t;;.nt problems untouched. 

.--". o 
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;. GEN:Z:C:'J\.:':., OBSERVATIONS ON COVER.A_GE AN:!) RESOLUTION 

The :;'"~l-'la:r:(ab:y successful developrn~nt of photogJ."apbic rccon­
;'laiss<J.nce £r0111 satellites, rc.p:;,"asented by our currently operating systems, 
h:ls brought th.:; technology to a pOlnt~hcre future progress can be m.ade 
ill two r<J.thcr different directions. Naturally, high resolution and full 
coverage arc both desirable. In any single progran"l., how~ver, some 
choice will have to be m.adc. The excellence of resolution now fores~eable, 
if we strive for resolution alone., is so high that full search cove:i:age at 
that same l"esolution would produce avolumeoi iniol"m<J.tion substantially 
exceeding the capacity of our pl"CScnt resources for interpretation and 
cXi:)lo:i.:J..tion. This argument is ha:::dly a ,decisive one. Ways could be 
found to cope wi.th such an embal"aS_Snlent of riches. What is n'lore 
in1portant is that the development 0'£ systems requircdto provide full 
search coverage is not th~ speecli<:!'st w<J..y to attain the resolution cap~­
bility which the state of the art pe:!.."rnits" In other words, the natural o 	 i:'lcompatibility of wide coverage; andhi:_,)1re;solution, within a given pCly-. 
10<ld, is becOlning luore acute, :::<.lthel" ;:1',an less, as the art advances. 
The atteluptto obtain both sim.:.:lt.:l.ne()u,.s~y is likely to prevent the 
achievement of either one. 

On the other hand, tllC: ground l"esolution achieved under the 
oest conditions by the :WI systcrilnow operating <lppears to be adequate 
to Incet a large fraction of those intelligence requirements which dcp8nd 
on general COVel"age . We believe, therefore,. that an attempt to "make a 
cOl":!."l.pletely new syst(,;:,";."l. which would provide equally wide coverage v,fith 
or,ly a modest improvement in resolution (5 foot, say, instead of 10 loot 
g:::ound :::csolution) would not be a wise investluent of resourc~s. Instead, 
as we proceed beyond the current systel'l"l., we ought to <lin1 priJn,ari~y at 
high J."cs01ution accepting the coverage liluitation that will be entailed, at 
lC.J.st at the beginning. Covc~"age caF'uility can evolve after the ·resoh.ltion 
hZ;.s been obtained. ' We believe: that very substantial improven"lentsin 
grou".d .,"(;solution z;'l"C obtainable: and (:}1at in the foreseeable futu::."e thc:l,"(;! 
will c:..lways be very import.J.nt uses lor spot coverage at the very highest 
,possible resolutioIl . 
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j6'. CDRRENT P2.0CR.!-\.MS 

Tl:c M system ope:"a'.:es ::!.t i'~s ultimz.tc photogr;;..pl:ic capability 
only about 10% of the til'ne 01' los;;;. Some o:f the dcg;::-aclation is due to 
C;;.:uscs w·hich arc' understood - inaccurate ixu;:\.gc l'n.OtiOl'l cornpen!::ation, 

yaw, cxposu::"c inapprop:i:iate f01" the light conditions at a particula::.- t:rne, 
.::::c . It seems entirely feasible to bring l11.ost of these factors UI1.der 
control so that one could COU11.t on peak resolution pc:::iorrnancc from 
the M system on 900/0 of ~he exposed fUrn. This would l-epresent an 
enOrn1.0"(;,5 gain in information acquisition, and the inrorm.ation would 
still be in the form. which Our interpretation and handling facilitics' are 
designed to n1.atch. 011. thc operational side, it has the merit of kccpi:1g 
things lnoving i::'1 the pattern already established with obvious advantages 
in ~·eliability. It may be good for political security too; what could be 
less pl'ovocative than to keep doing, witl1ou1; visible cl~2.nge, wha.t one 
has be en inconspicuously doing alreaC:y? 

We believe that iD1p::o-V-::::':::l.cni ~ :-, tl-.c operation of the Nl system is 
the n"lyst prornising way 'Cv l'l': :..:.k:.: :'':.11. i,,:,-;·.cdi2.te :i11ci substantial gain in 
photogr;;..phic recon.n2.iSS2.~lC8. C'-ll' Ii :: :.; ; :-cCOn"1n1en.c:;ltici':.-. is sin'lply: 
Make the 1',11 systel1'l wOl·1.\. V/C }.l ,d.l tl-:.,; ·~~. :-rlo . Sorne of the in"lportant steps 
in effecting the desir.::d product: i::'l"lp:;:ovcElcnt will be: 

a .. Detter vIE d:.;;;,::;nnin:::;_ ·~:. vn an.d IMC. 

b. Yaw detection ~ ~i1d conL::ol. 

c. Exposure control. 

<.L Autol'l"latic focus. 

Sor!1(; c:,-_ .,-dully designed expcrin'lcn~s\ :,;hould be carried out with the 

0l:,cr::-,.~:.g system. to separate ~:ld as::;css '~hc :facto.:::; contributing to 

1(, _·; ;:;~ :: (; solution, and to cvv..ll1<i.tc t:'l(; l"cl"Ilcaies . 


'VI (.: fJ..ccci, cv"cn 110WJ ~L ~~ t~~'·"'l(':~ .... ~·(Lizcc.l ubjcctivc ' l:C~ '~ o~· · : :.;~;OllL-:.:i(j .(l 

..~_ ~~l:~"\l i .n tIle fin.a.l lvl negative; .LO J." ~bc F)1"ogral11.S l"(;C(".i1.-: . i":l ·;",;~·~ (~'-~ a'~ovL; , 

..~ ·.lcl: (l ·~cst iSaDsolutely indisp0~1.satlc.Thc tc:;;t n0(;d ,.wi; 0-.; :"'i)p1ica~lc 
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'~o all films and cameras; nor need it measure any precisely defined 
. theo::"ctical parameters. It need not even relate closely to the Inilita::.·y 
specification involving bar targets, but it must be applicable routinely 
and sim.ply to any segment of useful M negative• . Possibly a simple 
l1.1.eaSUl.·ement of so~ething related only to the cut-off of the spatial­
il'equency power spectrum in the final negative can be ~vised. If it 
can be diagnostic, so much the better, but theoverridingn:eed is foJ.· 
an unambiguous quality control te,st. 

This "product irnprqvement" program for M pres~nts a really 
golden opportunity, not a thankles s chore. If carried, through in that 
spirit, with determination, its quantitative yield in intelligence informa­
tion may surpass that of any single more advanced system We couid 
no'w design. 

o The G and L program.s are- m.ovingin the right direction and if 
successiulwill be very significant steps toward higher resolution. In 
<~.:ldition to the actual intelligence we can expect fran! G systcrn recon­
naissance, the pe:dormance of this system will teach us"a ;;reat deal 
about the opportunities of higher resolution photography - that is, its 
performance should and will have a decisive influence on our choice and 
design of future systems . . For this reason, we recommend that special 
a::'~ention be given early in the G operations to acquiring some photography 
with tho:; G camera under ideal photographic conditions. In other wor,cis, 
the urgency of collecting intelligence should not prevent us entirely from, 
ascertaining exactly what this kind of system can do under ideal conditions. 
The L system is a valuable backup for G, and, at thc 'Sall'1e tim,e, its 
pal'ameters are different enough so that any 4dditional experience with 
L will significa....::ly advance our understanding of the problem of higher 
resolution photography_ 

o -4­
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4( PLP..NNING BEYOND CURRENTLY :?ROGRiUvfMED SYSTEMS 
I 

I 

The VALLEY program is an C:::;':;:l.I:n~:e of a bold step in what we 

would think is generally the right di r ection, that is, in pushing reso­
lution to the limit'~ven at sorne expense in coverage. Actually, as now 
conceived, the VALLEY 'system with its considerable flexibility would 
oifer substantial coverage in some modes. We feel, however, that it 
is a little too early to freeze the concept of the next advanced system. 
The reasons for this are the followil'lg: in the current state of the art, 
as was convincingly demonstrated by the excellent parametric studies 
presented to us, the control~ing parameters of film speed, film. resolution, 
vehicle attitude stabHity, and the laws of wave optics, lead one toa 
cOl1.l.promis e in which size, weight and complexity of the' instrulnent arc 
affected by even a modest change in a basic parameter . One can almost 
say that a modest factor in film speed could mean the difference between 
a thrust-augmented THOR and a TITAN for the transporting vehicle. 

·u 
,r') 

In other words, in the next generation of reconnaissance camcras it 
will be even ~e iml)Ortant than before, ,if that is in'1aginablc , to take 
the U1:n"lost advantage of every advance in optical matel"ials and techniques. 
In the following section, we discuss some pOSSibilities ,for technological 
advances which can probably be evalu;::;.ted· soon enough so that one can 
estimate their importance for ;;ne COlui::1.g generation, of systems . In a 
few montlis I tilne, it may be possible to sec m.uch nlOre clearly than 
now what kind of system we ought to go for . 
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Current camera. des·igns, whenoptimizeci, turn out to be · 
an expres sion of the properties of the SO-132 emulsion. Within limit:; 
at a given state of the emulsion art, there is a trade off between sensi­
tivity and resolution which can be manipulated to get better l'csUltS in a 
particular context. On the otJ:ler hand, it appears not unrea.sonable to 
hope for some absolute improvement in emulsion properties which would 
yield a faster film at the same resolution or its equivalent. Probably 
a factor of 4 in speed for a given resolution is too much to hope for, 
but we have some confidence that 2. factor of 2 may be obtaina.ble. This 
would be an extremely significant gain, which would o£ course be welcoro.e 
in our curr~nt systems. ' It could be immediately exploited in the de sign 
of new systems to alter materially the weight-size - stabilization require­o 	 ments in the next genera.tion of instruments. Within a few months one 
may know whether such an improvement in emulsions can indeed be 
anticipated. We think it e.xtremely important that this question be 
pursued. 

b. Image 	Intensifiers 

The electronic image intensifier is a device which i s now 
being developed vigorously in a number of forms. It may possibly present 
an opportunity for a major breakthrough in satellite photography. In the 
image intensifier, light from the original scene falls on a photo- cathode 
rather than on the film directly. The electrons ejected frorn .the photo­
cathode are accelerated 'to bombard the phosphor, where they luake rno :-(; 
light. This light can then expose a photographic film or the process can 
be cascaded to make more electrons, more light, etc., until at SOlnc 
stage photographic recording occurs. It remains to be seen whether the: 
required resolution in lines per millimeter can be maintained. The r (; 
is no fundamental reason why it cannot be. Some preliminary calcuL~­

tio:L1s suggest that several hundred lines/mm is not out of ,the questiG... 
=-"-.c.eed, in the application to satellite Cal"~1eraS, we appear to have a 
situation peculiarly favorable to the application of the i....-:nage-intensi::~.:.;:..· 
technique. In most of the cur::ent and future designs the light is 

U 
~ 
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:.ecorded at any given instant along a narrow strip or slit, a geometry 
highly advantageous for control of the electron trajectories. This 
technique 	may permit the further flexibility of recording photogra~:hic­
z..lly at a scale different from that of the primary image. We recommend. 
that the possibilities oiimage-intensiiier techniques be immediately . 
investigated. If closer investigation corroborates our present optimisn~, 
a: vigorous program of de~elopment should be started. Here , too, we 
expect that a few months I study could give us a very much clearer 

. picture of the implications for planning of our future systems. 

c. Very Large Optics 

Advances in th~ design of very large optical systems are 
continuing to be made. These include not only new geometrical arrange­
ments of reflecting surfaces, correcting plates and lenses , but also 
new techniques for constructing large mirrors that are accurate but 
not enormously heavy. It is reasonable to contemplate apertures ato 	 least as large as 60" diameter operating, so far as their intrinsic 
optical performance is concerned, close to the "diffraction limit" s ct 
by the wave length of light. To be more specific, it app~,ars that a 60" 
diameter f/2 system forming a good image on a 10" slit is entirely 
feasible , as is a 40" diameter, f/l. 5 with a 6',' slit .. Ii and when we move 
into larger vehicles, it is these larger systems We should be thinking 
about. It is not too early to support research and development on compo­
nents , in view of the fact that the lead time on the very large optical 
elements involved may be as much as two or three years. (Of cours.:: 
we must not iorget that the lead time on launching facilities may be 
another critical elelnent in the utilization of larger vehicles.) . 

The impression gained from our discussions of these large 
optical systems is that bulk is likely to be a more stringent limitation' 
than weight, es'~ecially if the development of large beryllium mirrors 
continues to pr0ceed as successfully as it has to date . 

d. Stabilization 

The problem of vehicle stabilization is likely ~o remain wi '~:: 

uS 1n spite of all optical inventions and will grow mare acute rather than 
.,....,.,., 
u 
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less. Hence, th~::,e will be a cont:'~ .:..ing need £01" innovation andinzcnuity 
:"'1 the development of vehicle stabilization techniques 'approp:::-iate to 
the' camera platform. Some degree of ima.ge stabilization (as contrasted 
with vehiCle stabilizatio;n) may be possible in. some of the new optical 
systems. includi~g the hypothetical image-intensifier system. jw.st 
mentioned. ' 
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'6. EVENTUAL LIMITS OF RESOLUTION 

-

There is no evicicnce that our present systems are 'running into 
any iundam.ental li:cnitations on ground resolution. Of course , the 
inexorable l"elation between angular resoluHon and lens diarn.eter ~oes 
im.pose an ultimate lower limit on the size of our instrument. It 1:akes 
a           if everything else is 
perfect. Probably one can push as far as   ground resolution 
withou't severe trouble from the atmospheric medium. The question 
remains as to where the inhomogeneity of ,the atmospnere will make 
itself evident, preventing any further useful advances. On this qucstion 
we have no conclusive experimental evidence . The astrononlers a.re 
familiar with the inverse problem of seeing up through the atmosphere , 
but their experience does not necessarily provide the answer. We ",re 
also .unable to predict at prescnt whether this evc'ntual lil'nitation will 
be'relatively more or lcss serious fo r the satellite borne cal"nera than 

.. ..0· for an airborne camera. As we advance into a new domain of perf~r­
n'lance this fundamental question will dcserve serious research attention. 
In advance of empirical tests, we may well be able to d;r<J.w useful con­
clusions fl.·om calculations for various models of a turbulent atD'losphere. 

Satellite systems are completely free from one problcln which 
lnay eventually limit the resolution of airborne cameras, the optical 
irregularities in the airstream adjacent to the vehicle. Where this limit 
will set in, for airborne systems, is an open question at the rnornent, 
but tests in the actual environment which are now scheduled should 
provide a reliable answer, at least for ground resolution of the order 
of   two foot. This problem. if it ever becomes serious, is pel'haps 
not entirely beyond remedy . 
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7 _ SATELI..,ITE VULNERABILITY 

o 

The Panel was given a dct,.:.ilcd D:r-ie£ing On satellite vulner­
ability and on the C\.:l-rent pl·ograr:."l. aimed <It the planning of counter 
co\mtcnncasu:rcs and protection of l'cconnaissancc satclli~cs _ On the 
whole, the facts, as presented to us , were reassuring, in the following 
lin"l.ited sense: a) It appears that if the Soviets were to rrwunt an attack 
elJ."l.ploying their existing radar capability with a medium-range ballistic 
missile as the attacking vehicle, the pl'oblem the attacker would face 
in predicting the satellite trajectory accurately enough is so seve :l:(:: 
that relatively modest counter countermeasures on our part would 
defeat suchan attack_ Th~ main reason ior this is that the luissile has 
to be committed to its trajectory before the satellite appears over the 
horizon ; ·thus it has to be ,colnrnitted on the basis of extl'apolation from 
a previous pass; b) the analysis of pellet attack pre tty convincingly 
shows that our present satellite configurations , shielded as they are 
anyway by the AGENA, .stage forward, would be quite difficult to hit 
with pellets and that a very moderate amount of judiciously placed 
shielding can protect them very _ciiectivcly. In short, it 1001.;:s fTorn this 
analysis, as though the attacker will have to employ a nuclear burst. 
How severely this will inhibit himfrOlu resorting to attack is, of course, 
a question that involvesl1luch l1"l.Ore than technical considerations. 

It s~ems probable, however, that the Nike Zeus Target Track 
Radar at Kwajalein (and thc::cfore perhaps also the 54-ioot dish at 
Sary Shagan) could acqui:::-e thc satellite as it came over the horizon_ 
This might be done on the basis of SPAS DR - like data accummulatec1 over 
a period of a couple ,:.{ days. A Thor c~ ,,-ld thus be launchec1 when the 
satellite is about 600 miles away (abOU"i: 4:5 seconds after radar detcctioa) 
and could intercept approxin"l.ately overhc<ld. The recent MUDFLAP 
experiment, in which Zeus was sent against a small satellite, i:::ave 2­

miss distance: of about 200 meters, at which distance ,-3, 000 pounds of 

pellei.::; spread i n a 600 foot radius pattern would give about 1. :) gram s 
of pellets per square foot. It is clear that reliable information i s Tc qui::: e d 
concerni :-lg the eifectiveness of the proposed shielding against p e:ll.:: ~ <; 

i ~'l the lew-gram range. Such an intercept could not bc n"l.aac so rC2-(:i~y 
",;:; :1 in£ ..: s atallites whose ground tracks pass more than about 100 miles 

f:;.·orrl i:~1.e launch site. 
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However one Inay feel aboutt:!lese estimates, it is certainly 
wise ~o take allrcaso:.able stc]::'-s to m.ect such a. threat, in par'::L~\.!la:... 
the studies of 11.ethods fo).: rcc;l.:..::ing rada~' detecta~ility and for adding 
son1,; capability for mal1C'..lVC;:'· c.cse:·vc continuing support. It seelns 
th3.t even 11.1.01'0 ,could be done, th;)'l1 was i.1.dicated to us in the W<iy of 
radar cross - section reduction, We raise the question whcthcl' all the 
advances of technique and measurem,en.t which have been developed in . 
sil'11.ilar work on other programs are being taken advantage of effectively 
'in this project, As concerns l'eduction of radar Cl'OSS -section, it would 
probably be too optimistic to hope that the crbs s -section could 'be :--educed 
to the point where it would be undetectable by radars of a classclcsigncd 
for AICBM acquisition . Nevertheless, reduction of radar cross-section 
makes decoying easier, and it can hardly be anything but beneficial to 
n1.ake .our targets less conspicuous . 

It will probably ease the situation if there are mOl'C satellite!;; 
other than reconnaissanc~ satellites in polar orbit. We mu:-.;t :qope foro 	 . and, where possible, io~ter a proliferation of space activity i,~ PQl2.r 
orbit. Meteorological satellites, among others, can provide welcome 
company. The:re are many scientific objectives, and q~ey ar.::: probably 
growing mol'C~ nmnerous, which could benefit fro·m instrun'1E:nts in pola r 
orbit. With enough of this going on, the work on modification of radar 
signature might have the specific aim of making the J:econnaissancc 
satellite look like a certain class of open satellites. 

In the long run our greatest hope; may well lie in the gradual 
establishr.[wnt of public ' recogni.tion of the freedom of space for passive 
transit. The strength of OU1" present position del'ivcs ll'on'1 tlie pas'.: 
conduct of our space program and our offi:cial .policy with respect to 
freedolu of space. We should be alert to every opportunity to rcinfol'c':; 
this position. 
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The Panel'considercd rather briefly the current status of 
d0velop:nents In .~·ead-out system.s. This technique has . of cou :..-sc , had 
a l ong history of development. T he origina l tcchr.ical objectives were 
rnet; we know that read-out can work. butthcl"c has been no practical 
ap;.:>lication to reconnp.issance. The bas'ic li:-aitation of p:.cs~nt rea.d­
o~t systems is still imposed by the radio frequency channel capacity 
and the read-ou.t tim.eavailablc. and this handicap has g ..·own. if 
anything . :;:,elatively more discom,'aging in compa"' iso:::l wi'.:h photographic 
::.-ecording and l'ccovcry. A constant which p:::-ctty well characterized 
re3.d':'out systems was stated in the foHewing forn.. : one 0:" two squa :'c 
inches of picture per r.negacycle band. pc:: l1.1.inute, for a pictu.... ~ with 
100 lines pc::.- lnillin1.eti:r resolution, 0::",:; can ncrhaDs invent l"D.issions

/ ~ .o air;r.ed at quick ::'-eCOv\i!ry of 1 oi- 2pictu.:.:cs of a few small targets which 
would T::1ake a read':'out system attractive. but these would have to be 
compared with what we might do by a      

             

       0.'1 the vli'101e . we cur. gcncratc ,veTY 
little cnthusiasr.n for the l:"cad-m;.;: tcchr.iquc. Son1.e reSc::"rC!l ir~ this 
u..:"ea znight ::ca-sonably be l(c.~pt gOiJ.1~.. In p2..-=tic\!lar ~ ne\·v 1'"...'1C;::':1:3 sl"1ould. bc 

, , 1 . , , . , - "j' " 1 bsougnt to expana t.1C capaclty 0.::: ·.:r.c ovc:':- :; d . l:.:.m-to-gl'OU!1.a (;;:;:.n::10 S . Y 
uJtra-fas t scanning techniCJ.l2.cs and very wii;;-: 'band cori'1m,u;:::ci';:ti o r:3 . But 
we conclude that there arc no cviG.c:'1t OP~?o :'i:-.:~:;:litics in read-ou~ ,;yctC1Tl:'> 

which ought to affect our major plans fo;.' i\::.::i:11er devclopr.1.cnt Zl.:1d ~sc 
of photographic systems with recovery. I 
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It, SOME SPECLA.L SYST~MS ,AND MISSIONS 

TllC Panel cOl1.sicic:c(;c! briefly a number of spccizLl systcr..l."ls ; 
son~e (lre all"'eady Ul1.C:cr stl:.dYJ otl-;...::::.·s n~ay Warral1.t c)=a~..nination. 

a. Quick Reaction Satellite. Clearly our present capability 
fo:;.· prornpt acquisition' of il"nportant photogl·aphic intelligencc i5 lirni ·~;.:; d, 

not so rnuch by the l·ccovery cycle, as. by thc lead ti:ne involved in the 
launching of a previously unscheduh;d flight. The Pa...el sha:c·cs the 
rather obvious view that sOl1."lcthing oUlyht to be done about this and,'" . 
that in addition to the general stream.hning of the l aunching c?erz..tions, 
wh.ich is a problem al:readYi being attacked on other il-onts , the possibility 
of a specially planned quick rca,ction vehicle should be studied. Whether 
this is feasible or not will have an in"lportant bearing on the relative 
uhlity of such othe::: n"leans as ::.·cadout satellites and dl·ones. 

b. Storage in Orbit. The so-called zombie n1.odo of operation o                            '=­

ouel's a variant oithc'quis:k :::caction satellite.      
                         

           
                                  

\\[ c see no obviou:; 
·:.;.ge 01 ".:h.c photographic material, all:hough the radiation 

exposure would, 01 COUl·SC:, ;::;:;.;; d to b(; a£sesscd.. W;lzct is needed is a 
slTIall SYStCI11. s!:\..:~~:;! of ,sllC1: ~.:.::~ . G~)cr~:.J~ion. "to eva.luate, its 6(;:"le:"al pron1.i sc .. 
1"b,c problcxn of cb~e;.:·vir...g ·a.t \;.:1_11 allY l:. oir~t all. c~rt11 ::. :~ ;·i.c:.: '~ ti~il.c a.it<::r '-1.n. 
A rde r 1 o<>1'V n "',Llo·j· 0'1~.J,.\....i.1 r: ,.. ·· i· 1,,.,. .. iL• "" .... ~ ... ,....,\. J. ... 

p,·o ()·'.71'.... ce ....··... _.. ,i· · _ o.J , 1'., - 0 ••.... 1.U '1" s -· 
... LU,,- oJ'-· ,• ., ';1': ; ,~~, -' 

,:, .... .u. ···· -. .'.: 0'1'" J.. '""\:; ... • J.. . ~l .......1. _.1 )l...... -.-.. ... ... ' , . 


tr.J..jecto::ty correctioI1S , Cil·girlC::-: v.;itb. aCCllra'i:(! 11.1.Ul!.:ibu~~i1 C~·~ ·:~('Lbilii.:ic~; 

11.ecd to be e::·~amir...ed; tile tot~l :.r~\'1.1Y"J.bc:-' of satellites l-'cqu·i:-'c(l r.l.'ln.y, ilL SOl'l1.C 

cases become so high that a q,:':.ick reaction device rnay be n10i"C d..;si:;:ablc. 

o 

c. }-"lllly Covcl·~~:;::Lt .:_~ lli~:c... Tll(~ }.:>a11cl [oels tlla t tl1(: tirn.c is :not 
'r~pc to : ::..l(c a defin.itivc l)oslLi. Oll 011 tL.c llseiul.ncss 0:" £c;::,.sibilit~l or t11c 

covert !:;;l(;cllite and reconirncnds that the current pr<::liri.1i~1a.2-y stt:dy :::0:.0­
cc;ccl '1.S f,b.nneci. It is ou::: irnprcssion that a.n z..i .." lu.l:md... 11.l~"y Pl-OVl! tv 
,;-:; 1.:11.,; ~;:: o;;t pl·acticablc rnC:;J.ns, and wc hope that tl1is ;.:.sP(;ct \ J :i.~~ be 
c~l~ci ,~ ~.: ·':l i:'~--:J'C8tig2.tcd. Uncle:: tIle concel)t of llgraduatcd.(~(;L<" · -:..~ __~ ,. : rl~~7; :~ ;~ 

~~i~u~~~ . : ;, ..··.. call be cl~SC1"ibcd·wilc::,"e l)oth tl"~(; _t\.~.:larl.tic lv~issilc l~~~"'..:~~ c <1::: \,., 

I,} .... c 2.=:;~.,,<.::iic :vfis silc I\..~.... ~-.:.gc 113..V8 0(:811 rc:t.l.QC1"cd illOPC1"L!.ble: just \vL.cf'.. l~\· ;""': '...i:.:'­

r.. Zi. is s...:..;"::.cc is rnost necessary.. rl.'l:(:!r~ cc:... tai:nly a n1.o1)i10.; if .not trul'jf (:0V.2:::t 

~~~.:.:.(;l ~.~·'~c) vvo"U.ld be:. nccd.ed. rIlle idea of 2... co\re:r t s a tellite sl"lould 110t be: 
~~;.J..r~d0:;': (:cl i f OlLC Car~llGt !.1.c\'v csl:2..blis11 i;1:..:: ic;.::...sibj.lit)r of t:ruly covc ~: l 

~~~~:~-:~'~~~~~~'~;~i~'~:;2~i~C~[~vi,~ covcrt ::'2.'-L:d~ ;'; ;.ci):::.biL'.;y is 2. :CT1:)i"C Lr:Ll :i td~ 
r..... ~ .~: A • • ' ' '. ''., ' • .~ ' ,. , ' ,-1 n ". ~ '.!" ... ~ J-13- .. ,' . , . ~ ..-.....; 
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d. -,~'~~j~t ?~.1ot~C}"~- ~.· ~:~~~.r. ~~:1::;:4(; ~~::J.:1.-;.' l)~ so~c ~tt:!.·acti\r(; !,)os:.:;i­
!..~:'lit~cs :11 j;':.;:>~-:: ~);-:...ctGg::'·Z";..l;·~_·/ . i: 3.-'.··/.:: .·l ;;.•;::.·_-:..:~~~l~:':-2. ::-!. ii::'j l'-.;J,.st (l~J:-:.. ~itiC'i..lS 

:[0::·1"1'1 ·~l-_.:! C :: ~ jc:''': --~ -:: -- ::: \\l G·~ ; . :~~ ~>~ :.() -.:-,:: ;; C ..- " ~ ~:: :~"'-':';l)=-Y ~l··~:ficialliglltf;: on t:1C 

g :.."\)\.11'lcl • . rf~':.,;~:c ..... ~.~ 5 ();:-...-:.C. ~\..:.~ . ,::/\'/~~...... ..: ... ::. .; ....:<~(;llCC t.:.rgcts 10 :" V/11icl1. t:llS : :::'~12 

01 '11"1;[01"l1.U tiql1. ~1.1~~h.t b\! cxtl" C11'l I2.ly i11l.:Cl:C f.l ·~illg ::..nd sir;n.ifica.1.~t;. It l-...l.;;L.)' 

even li(;! wi.thin'the capabilities of the pj:~scnt Ivl systcrn to do thisj the 
G and L syste.tns would be even better _ Accepting:1 s<:l.c).-iiicc; 11-" g:.-vu.nci 
resolution, which would ri.ot be serious ~n this application, on.:: would 
switch to the fastest clnulsiol1. avaiL.bit.: ~'_lld lengthen the exposure tin"lC _ 
The latter change could be tolc:-ated because :::tt 10\'/(;1.- resolution the 
il'lya~e lnotion pl-oblcrn. is S0l1'lC\vhat cased. In any case, there i ~ enough 
infoni."la'c: :,;'l :1vaib.blc to decidc',whcthcl- the !'/I C:1lYJ.cra coulcl l":.1cct this 
objective tcchl1.ico..lly. Lookinf.:: '-:.hc2.d to a rnOTe ~;.r.J.bit:!.:::.u.;; goal it i!j 
pos.:;iblc one C<J.l1 in1.<lgir.6 an C;;1.::: c r:::cly I:J.st optic.::.l systern which could 
produce ground pictu ..-(;S inn10onlight. In northern latitude::; it! the wintel-, 
snow cover, l':noonlig:li:, <.LnG ·.:l:L: :1Ul'():;'",L provides V. gOGd :)hotogr::lphic 
conl.binatio11. vVc St!.'g2/·:::-;·~ 1.:1;;..:... 1, :~.~ WOtl~. d at l e ast l)C "\v·o:.... tl1'"V11ilc· to C l1.CGUl~age 

. 1 - - .o a tl1..corctici.1.1 s.i.:udy of t::c ~ (;c::.. : : i c~:l :.~ c crl~..·ircl-rlcnt s and pos::;~;Jilitics . 

___ ,,;6. l ·~)~"~·~.oo~ns _~':~~'_'~':: :~o:J. l'::,::h~ ~O;f~.'.; .~ : '~~! , \'~:_:i.~y.~~. ~_;~l~~O!~S 1 wa~ .LGl._se.CJ. uU~.1ns . oul- ~t". " .' ~oJ :'~";:;"'''' ~~~ ~Ol _~ ,.•'- u~ ,,_... ~ ~t •. ,. ,--,,-,-,--,-graunc. 
n1.ate r ial, Li.-..e Panel was unat.:c to '\:;~·~:.1~1ine C.l':::; p:roblCl.'l1. 
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10. A-lZ ::Y?..O:\TE 

.,.'" .......,
... ...... \,., :JQ:';3::.~ls :.: 0;. ~ c~. ';':.0 -~!... d:~CT~C \ti:~sdi~cus sc·d by tllC ?a.r.cl 
frorij, ,"'::lJ.:"iou::i POiiltS 01 y-ic.v/_ L~ :.S ~:Gt QUI· lJl2..CC to·.~SSCSS tl-...c political 
acl'\I'~l..n. t':'1.gc 01 a:n.. Unl"11.0-.11I1C(1 .a.s opp()s~cl to :.l n,::~n.n.cd l"(!co:q..n~i.s Sa!1CC 

,'cJlicl(!. To tl1.c. cxtCl'lt that we l"l.:~d i11tuiti'vC Ol)i:n.ion.s en t11i!:> , tl1ey \'VCl"l! 

pl·o'ca.bly notlu1.a.nilnous. So:nc mC::1.'lbc r ::; of the 1::><ll1.cl c;;xprcs:,;cd d. 

cO.nccrn th;).t the TAGBOARD pYojcct, whatever its intrinsic l'nc:,.. i ts 
l~"ligllt b~, is cliv~l"tir~g soX"',t'lC o{ t:1C cfio"rt \}illicl1 is ncccss~r;l to li'i<:ll;..c 

o 

the :\-12 itself a con1plctc 5UCCCSS. (Pcrh<lp5 an eve:1 l"tlOrc s.::: ::ious 
thrcClt to progrc:;s with the }·~ - 12 is the sim.ultancous crn.crgcncy R - 12 
and AF-12 p r ogran1.s). Tllis qt:.c.s·tion, too, involves othel' thar. ~)u.rcly 
technical considerations. As for the technical ca.pability of til.'::: drone to 

collect intelligence in the special si ·~llati.ons for which it r':'li::;:ht be deemed 
the approp:"iatc instrun1cnt, 'dO wouh~ p oint Gut that the photogr;:;,phic 
porionnancc of the TAGBCARD cam.",::.::" as now pL::..:'1ncd, will be il1fcrio:;,· 
to the cap;).bility of the A-12 sy:,: t ;;:n i·c~;(;;':: . Tl·,crcfo1·e il11Cvaluatirrg t:1C 
:.,tility of the TAG30ARD, it :-;;~~y be :..:.:~ j ·.~,>() :;: tail ~ to CO:i1.1pa::c it \vith 
the; perform<lncc of the G sy::;tc;~:, a:; W;-~l1 tl'.c !';;:;:{ol"rrl:lli.cc of the ,,:-\,-12. 
Il1(i.ccci> t11e G SYStC111. w11i<":~1- \'"/:~ j. l'J~ G!';(: :~''-'~ 2 i;'lg soon S11Guld (lc!lieve (). 
g 2· OU11 d r (; solution' !1.ot n1. \!ch j. l·~{C :: io:;." '~ ....i \\il1.Ztt t11(! T.i\~G LG..:'··:...r~D C~l~.1. c::'" CJ.. :":'~2. ''{ 

do, and thi;:; wi~hout any or :;l',(; >"li ti (':.'.l l" i sks \vhich ~t~ll sU:'~'o~lnd the 
drone Opc:i"<ci:ion even with the l:.ilot c:.J.:,::-;~:lt. cfhc drone, of C'ii..l:"::;C, docs 

h<lv,:; the :;.c.:vant2.f;c in ccrt<::.ii1 opc ::ahoil3.1 :;iLt:;,:tio113 of being 2. b 1(; to 
get qulck~.y to u. p~;:,l:ticul<lr··ta.rzct or <11·C:'1.. It ir~\l()lv (; 5 , 110\VCVC:i" , a 
Tatl1.C l '" cc) ~~,c.plicated 8..n.d i11£1(!:,.:iblc ovc:"2.11 GP(;::.... c':.. ' c~o:.:.; cc::·tail11y less 

:ClcxibL ~l",.,n ;:he use of the A. - 12 itse:!..:f. It v/ili tCLl\.", a ca::cful analysi~ 

of Cln cntil'c operation to cs~. ~~ :) ~:'sh i'~::; .r'(;:ll uselulnu::::. 

c:!.~, .!.:.J.en'lbcr of t11c ?2.:') cl; D l" .. :~:";.d)ini J fee l s th.Z:..t tllC T _.6l..G BO}...... RD 

l'l'1attc.:r Vii::"; not dealt with in :5ui1:icicl:t ; ,;;:;.;h and he does not wish to be 

reco :...·c~,c:. z:.s concur r ing with section i;e::', (10). 
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'~ '"'\rU 	 .1:'" T'rl\..C~··~:v1.Z~~I' 1\...1 

B'!E-L3(}:'}-6~ 

11. S1]?·l~·::"_:\,,:::.-~: C~?' c:.r~~.. l\ '.~!-\.=N COI\.rC~-,U~:}"'ONS. 

:8..2b..:;...·11i.:n~· to the CCi1.i;rui (:'r~c:stio:1S :Cl·Ol~1. \v11icl:.. \VC bC[~~11, VI":; 

!i-r'ld cll.1.cr! 'ril1g £:;.:0:::::''1. QUI· disCLLS5i'c:1.S J. lev..' ilTlljOl~ta11t conclu~jiol'~s. 17'irst;,
.0,:) " • 

tIle 1,,1 s y s 1;011'1 itt) clf l .sue C C: G~;ful ;:;..::: i'e l-:.~l..s 1)(; en.) still b.old.B [.;1" (:a.t p utcn.tial 
Io~.- bct:t2r work and 11,01'8 rctu~'n. 'V>/'c C:.'..,lllOt Cl'.lplla~;iz(:; '.:(JO s'~rGrlgly 

t11c! ir.l.~porta11cc of tl1.iB 0Pl)Ortun. i -~y .. Scca:)d" t:1C tc:chn.01ogi.cZl-l pos~;i­
bili~ics lOT gl"ov/t11 il"'.. t11c dil"Cc:ticl1 of 11.igl)'cJ~ rcso];uti()~ sy:.:;t<.::l-.n::; ~l.:.~'; 

cxrrcn,cly Rro:"l:'lis·~,·.~~ . ':hc cvcntu2..1 go;::.l c£ gl'onac1 r csol\.ltiou 2..~)Pl'O;:"(; :.: :,g 

  i~ llot too 1:.1.gh. iol.~ optica.l ril:otogl~c:1!?'ll'Y to ai:i.TI ~t. 1'l1.ircl" ·~Lc~~(; 

is 2'.. good cb.. a.ncc tl'1at a 'I'lC\V tc;ch.n :~CrLl C (~Cv(;1.(jpc d . l.l.j.·ounC: t11c (;lcc·~:,co!l.ic 

irn<::.gc ir.. tcnsiii':::l" can greatly widen the tcchnicill pos sibilitics fo:.... 
photography i::cOln sa.tellites . i.'·!i.~h F :c:::.:: prospc.:cts b.::£o::.:: \lS, \VC ~J.l2.y 

clcal~ly loolc fOl"ward to an cX~l"~~~:J.cly :,_~ \:~"d..v(:~ cnl:cl·:"):i."is(; i:1 th.is Zl..l: 'CO-. 

T11c con1p,act a:i1(~ l::.=, r -.--" .~~ (' ~":~l;' ·C 1-;.-: ~.:. ~·1 ~'~<; ·~l~'1(;n~ o:.·g::'C!-;..i~~!..tior'.l.7 l:trlc:c;l" 
, , . o 	 \V11icl1 t11c pi·cscn.t OpCl"::.:..ti0~': :~l :.iy;.:; t; ( ,:rY.:.:-;'; \VC1~;';' cl8Ve::lop:.::d, \ve DC;':';"C:: ~v-C ,11':::.:.::, 

contributed larg(;ly to J..:l~c p2. ~~ ;jucc'-.~=.;s Gi t~lC p:.'"og:.:c:.n'1 .. 'I'll (; P<:,,~:..cl 

did 1'10t considc::'" at ti1is ~~ilT.L(; tl:.c e;fi .._.(":t.: v.i" ::.' (;cc:n c ch2.ngc ~. } ~: ~11(; r~l.;.!.r..=~g(;-

111.Cnt s tructuJ.:"C.. It rc cor':'J.n."l<';D~:;, 11\:~\':': ' \-," ,: ':.- ·~l·l.:~t tll:;'!;; s tlL j (;c :': .:..h.; cont~~~·L.:.(;ly 
l'"(!vic\vcd to CJ1!:'; ·.J.J."C ::ll":l. t th.c cl (· : ~: . :,· ~;.c:t;::.; c,: .~· \'~(:-L~[; :':''l1.d PU1-P06C:- J 0:.... i~illc..ll~r 

2...cl1.ic:vccl~ l-i.~l.S !.10~ OC(;!!".1. diif-usc.;C: .. 
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