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MEMORANDUM FOR: The Director of Central Intelligence

SUBJECT : Panel for Future Satellite Reconna.zs sance
Operations

1. The Panel which you appointed to consider questions related
to the future satellilc reconnaissance program has concluded its study,
and I am 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, thoughtiul and conscien-
tious group. I want to express my personal gratitude to the Panel.
members and consultants, and also my appreciation for the excellent
staff support with which we were provided.

2. I know that you appreciate that timme was a severely limiting-
factor. Because our study had to be compressed into so short a period,
we had to limit the number of questions we ¢ould come to gr1ps 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 'specia.l briefings of some of the n:embers. Our Report

has gone through several stages of drafting in the - -urse of which the Panel

men hers were consulted, individually or in smail z-oups. Except for
very minor editorial changes our Report, as subm..ted herewith, has
been reviewed by all Panel members, who concur substantizlly in its
nndmgs excepc where speelﬁca.lly noted to the contrary in the Report
itself. :

4. In behalf of the Panel members and consultants, I wish to
exp-ess our appreciation of the priviicge and responsibility you have
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assigned to us in calling on us to serve in this way. Itis our sincere

hope that our counsel, in some wa.y, mll benefit the work of the
Intelligence Community. '

SIGHED

EDWARD M. PURCELL
. Chairman
Reconna.is sance Panel

Dr. Purcell

Dept of Physics

- Harvard
Cambridge, Mass.
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1. INTRODUCZTION

In response to a request from the Director of Central Intelligence,
the Panel was assembled to exarnine some broad problems in satellite .
reconnaissance. The Panel addressed itself to the following questions:

a. What is 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 photography, and how should these
affect systems planning and research?

c. Wha.f should be the technical goals in the next phase
of development? . ‘

d.. What is the vulucrability of our systéms to counter-
measures; how serious s the threat, and what steps should be
planned to meet it? ' B

‘In addition to these central questions, the Panel concsidered a
number of proposals and idcas for special systems. Finally, although
the Panel did not undertake a siudy of the A-12 airborne system as such,
its importance in the whole picture was very much in our minds. The
capabilities and the complementary roles of airborne and satellite
systems werc compared at relevant points. ‘

To state our problem cven more briefly, we tried to look into ihe
futurc . sce how far satellite reconnaissance may reasonably be expected
16 deveiop in the service of our intelligence needs, and what work needs
to be done to insure that'it develops as rapidly as possible in the right

‘directions. It is obvious that so short a study had to leave many impecr-

tant problems untouched.

v
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/Z. GTNIRAL CBSTRVATIONS ON COVERAGE AND RESOLUTICN

The remarkably successiul dcvclonm»nt of photographic recon-
naissance from satellites, repx esem.ec. ‘by our currently operating sys'uems,
1as brought the téchnology to a point. where future progress can be made
in two rather different directions. Naturally, high resolution and full
coverage are both desirable. In any single program, however, some
choice will have to be made. The excellence of resolution now forcscaable_,
if we strive for resolution alone, is so high that full search coverage at
that same resolution would produce a volume of information substantially
exceecing the capacity of our present resources for interpretation and
explicitation. This argument is hardly a.decisive one. Ways could be
found to cope with such an embaras sment of riches. What is more
irapértant is that the dcvclopmem, of sysL\.ms required to provide full
search coverage is not the specdiest way to attain the resolution capa-
bility which the state of the -art permits. In other words, the natural
incompatibility of wide coverage and-hizh resolution, within a given pay-.
ioad, is becoming more acute, rather than less, as the art advances.
The attempt to obtain both snn:u:.;mc_ow“y is likely to prevent the
achievement of either one. N

On the other hand, the nround resolution achieved under the

best conditions by the M system now ogcra.tmg zppears to be adcquate
to mcet a large fraction of those intelligence requirements which depend
on general coverage. We believe, therefore,. that an attempt to make a
completely new system which would provide equally wide coverage with
only a modest improvement in resolution (5 foot, say, instead of 10 {oot
ground resolution) would not be a wisc investment of resources. Instead,
2s we proceed beyond the current system, we ought to aim primarily at
high rcsolution accepting the coverage limitation that will be entailed, at
least at the beginning. Coverage capability can evolve after the resolution
has been obtained. We believe that very substantial improvements in
ground resolution arc obtainable and that in the foreseeable future there

will zlways be very important uscs for spot coverage at the very highest
possible resolution.

Vmes oo hewaeawad
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. CURRENT PROGRAMS

The M system operaies at its ultimate photographic capability
only about 10% of the time or less. Some of the depradation is due to
causes which are understood - inaccurate image motion compengation,

. Yyaw, g.\po:,u*'e inappropriate for the light conditions at a particular time,
ctc. It scems entirely feasible to bring most of these faciors under
control so that onc could count on peak resolution performance from

the M system on 90% of the exposcd film. This would represent an
enormous gain in info rmation acquisition, and the information would

still be in the form which our interpretation and handling facilities axre

. deblﬁncd to match. - On the operational side, it has the merit of keeping

things moving in the pattern already established with obvious advantages
in reliability. It may be good for political security too; what could be
léss provocative than to keep doing, without visible chiange, what one
has been inconspicuously doing already?

We believe that improvament & B a.txon of the M system is
the most promising way to muke an i tc and substantial gain in
photographic reconnzissance. Cur fizst ve -comn-xencauou is simply:
Make the M system work weil wil the time. Some of the important steps
in effecting the desired product improvenment will be:

o
on
N

o

a. Deticr V/H determinstion and II\/C

b. Yaw detection znd control.
. Exposure control. ' o .
d. Automa.tic focus.
Some curcfully designed experiments\ should be carriéd out with the
opcr;:.z.’.:.g; system to separatc und asscss the factors contribﬁ‘cing to

loo s ol roselution, and to evaluate the remedies.:

We need, even now, a standnrdized objective test of susoluticn

lity in the final M ncpgative; for the prograins recomn muerved avove,

[

-

iuch @ test is absolutely indispensable. The test need not bo wpplicabdle
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=0 all films and cameras; nor need it measure any precisely defined

‘theorctical parameters. It need not even relate closely to the military

specification involving bar targets, but it must be applicable routinely
and simpily to any segment of useful M negative.. Possibly a simple
measurement of something related only to the cut-off of the spatial-
frequency power spectrum in the final negative can be devised. Ifit
can be diagnostic, so much the better, but the overriding need is for
an unambiguous quality control test. '

This "product improvement' program for M presents a really
golden opportunity, not a thankless 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 could
now design. . ' '

The G and L programs are moving in the right direction and ii
successful will be very significant steps toward higher resolution. In
=#ddition to the actual intelligence we can expect from G system recon-
naissance, the performance of this system will teach us a great 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

atiention be given carly in the G operations to acquiring some photography
~ with the G camera under ideal photographic conditions. in other words,

the urgency of collecting intelligencé should not prevent us entirely from

- ascertaining exactly what this kind of system can do undex ideal conditions

The L system is a wvaluable backup for G, and, at the'same time, its
parameters are different enough so that any additional experience with
L will significanily advance our understanding of the problem of highcr
resolution photography. ’ ’ '

2
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f;-'./: PLANNING BEYOND CURRENTLY PRCCGRAMMED SYSTEMS

The VALLEY program is an cxampie of 2 bold step in what we

lution to the limit-even at some expense in coverage. Actually, as now
conceived, the VALLEY system with its considerable flexibility would
offer substantial coverage in some modes. We feel, however, that it

is a little too ea.rly to freeze the concept of the next advanced system.
The reasons for this are the following: in the current state of the art,

as was convmcxngly demonstrated by the excellent parametric studies
presented to us, the cont‘olhng parameters of film speed, film resolution,
vehicle attitude stability, and the laws of wave optics, lead one toa
compromise in which size, weight and complexity of the instrument are
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.

In other words, in the next generation of reconnaissance cameras it 2

will be even more important than before, -if that is imaginable, to take

the utmost a.dva.ntane of every advance in optical materials and techniques.
In the following section, we discuss some possibilitics {for technological
advances which can probably be evaluated soon enough so that one can
estimate their importance for the coming generation of systems. Ina -
foew monias' time, it may be possible to see much more clearly than

now what kind of system we ought to go for.

T 4‘T
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57 TECHNOLOGICAL ADVANCES

a. Emulsion Properties

Curréent camera designs, when optimized, turn out to be:
an expression of the properties of the SO-132 emulsion. Within limits
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 results in 2
particular context. On the other hand, it appears not unreasonable 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 a factor of 2 may be obtainable. . This
would be an extremely ‘sigﬁiﬁcant gain, which would of course be welcorne
in our current systems. It could be immediately exploited in the design
of hew systems to alter matenally the weight-size-stabilization require-
ments in the next generation of instruments. Within a few months one
may know whether such an improvement in emulsions can indeecd be
anticipated. We think it extremely important that this qucstzon be
pursued.

b. Image Intensifiers

The electronic image intensifier is a device which is 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 from .the photo-
cathode are accelerated to bombard the phosphor, where they make mozre
light. This light can then expose a photographic film or the process can
be cascaded to make more electrons, more light, etc., until at some
stage photographic recording occurs. It remains to be seen whether the
required resolution in lires per millimeter can be maintained. Therc
is no fundamental reason why it cannot be. Some preliminary calcula-
tions suggest that several hundred lines/mm is not out of the questic...
Irdeed, in the application to satellite cameras, we appear‘ to have a
situation peculiarly favorable to the application of the image-intensillcy

- technique. - In most of the current and future designs the light is’
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recorded at any glven 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 photonra chic-
zily at a scale different from that of the primary image. We recommend
that the possibilities of image-intensifier techniques be immediately -
investigated. If closer investigation corroborates our present optimism,
a vigorous program of development should be ‘started. Here, too, we
expect that a few months' study could give us a very much clearer

c. Very Large Optics

Advances in the 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 at \-
least as large as 60" diameter operating, 'so far as their intrinsic
optical performance is concerned, closée to the "diffraction limit" set
by the wave length of light. To be more specific, it appgars that a 60"
diameter £/2 system forming a good image on a 10" slit is entirely
feasible, as is a 40'" diameter, £/1.5 with a 6" slit. If 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 course
we must not forget that the lead time on launching facilities may be
another critical element 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, especially if the development of large beryllium mirrors
continues to proceed as successfully as it has to date. '

d. Stabilization

The problem of vehicle stabilization is likely to remain witl
us in spite of all optical inventions and will grow more acute rather than

(U ST St R

e < ram e mimin e



O

- _RELEASE 17 Septembg 2011

NRO APPROVED FOR

LOT O m:-'r : ™,
EU Tl é

ATTACHMENT TO
- BYE-2869-63

less. Hence, there will be a conti. :ing need for mnovamon and ingenuity
in the development of vehicle stabilization techniques appropriate to

the camera platform. Some degree of image stabilization (as contrasted
with vehiéle stabilization) may be possible in some of the new optical
systems, including the hypothetxca.l 1ma.ge-1nten51£1er system just
mentioned.




Q

O

.NRO APPROVED FOR
RELEASE 17 September 201J R

4 “ 1 AL I _ ‘
Lujd :a:J'u\luJ i .

ATTACHMENT TO
BYE-2869-63

6. EVENTUAL LIMITS OF RESOLUTION

There is no evidence that our present systems are Tunning into
any fundamental limitations on ground resolution. Of course, the
inexorable relation beiween angular resolution and lens diameter docs
impose an ultimate lower limit on the size of our instrument. It alxes
2 10 inch aperture to resolve a foot at 100 miles if everything clse is
perfect. Probably one can push as far as one foot ground resolution
without severe trouble from the atmospheric medium. The question
remains as to where the inhomogeneity of the atmosphere will make
itself evident, »pr‘eventing any further useful advances. On this question
we have no conclusive experimental evidence. The astronomers are

“familiar with the inverse problem of seeing up through the atmosphere,
but their experience does not necessarily provide the answer. We are
also unable to predict at present whether this eventual limitation will
be relatively more or less serious for the satellite borne camera than
for an airborne camera. As we advance into 2 new domain of perfor-
‘mance this fundamental ques»lon will deserve serious research attention.
In advance of empirical tests, we may well be able to draw useful con-
clusions from calculations for various models of a turbulent atmosphere.

Satellite systems are completely free from one problem which
may 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 moment,
but tests in the actual environment which are now scheduled should
provide a reliable answer, at least for ground resolution of the order
of one or two foot. This problem, if it ever becomes serious, is perhaps
not entirely beyond remedy.




O

@

. .~ RELEASE 17 Séptember 20t~ ..

NRO APPROVED FOR

e
v

‘ 8 IR | j O

ATTACHMENT TO
BYE-2869-63

7. SATELLITE VULNERABILITY

The Panel was given a detziled briefing on satellite vulner-
2bility and on the current program zimed at the planning of counter
coyntermeasures and protedtion of reconnaissance satellites. On the
whole, the facts, as presented to us, were reassuring, in the following
limited sense: a) It appears that if the Sovicts were to mount an attack
employing their existing radar capability with a medium-range ballistic:
missile as the attacking vehicle, the problem the attacker would face
in predicting the satellite trajectory accurately enough is so severe
that relatively modest counter counterrneasures on our part would
defeat such an attack. The main reason for this is that the missile has
to be committed to its trajectory before the satellite appears over the
horizon; -thus it has to be committed on the basis of extrapolation. from
a previous pass; b) the analysis of pellet attack pretty 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 jddiciously nlaced

. shielding can protect thém very eifectively. In short, it looks from this

analysis, as though the aitacker will have to employ a nuclear burst.
How severely this will inhibit him from resorting to attack is, of course,
a question that involves.much more than technical considerations.

{t seems probable, howcver, that the Nike Zeus Target Track
Radar at Kwajalein (and thcreiore perhaps also the 54-foot dish at
Sary Shagan) could acquire the satellite as it came over the horizon.
This might be done on the basis of SPASUR-like data accummulated over
a period of a couple of days. A Thor ccuid thus be launched when the
satellite is about 600 miles away {about 45 seconds after radar detection)
and could intercept approximately overhead. The recent MUDFLAP
experiment, in which Zeus was sent against a small satellite, gave 2
miss distance of 2bout 200 meters, at which distance 3, 000 pounds of
pellcis spread in a 600 foot radius pattern would give about 1.5 grams

of pellets per square foot. It is clear that reliable information is required

concerning the effectiveness of the proposed shielding against pelicts
in the few-gram range. Such an intercept could not be made so readily
.s2inst satellites whose ground tracks pass mo;e than about 100 miics
irom the launch site.
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However one may feel about these estimates, itis certainly
wise to talke all reasonable sters to meet such a threat, in particular
the studies of methods for reducing radar detectability and for adding
some capability for maneuver deserve continuing support. It seems
that even more could be done.than was indicated to us in the way of
radar cross-section reduction. We raise the question whether all the
advances of technique and measurement which have been devcloped in.
similar work on other programs are being taken advantage of ecifectively
in this project. As concerns reduction of radar cross-section, it would
probably be too optimistic to hope that the cross-section could 'be reduced
to the point where it would be undetectable by radars of a class designed
for AICBM acquisition. Ne\)ertheless, reduction of radar cross-section
makes decoying easier, and it can hardly be anything but beneficial to
make our targets less conspicuous. ' '

It will probably ease the situation if there are more satellites
other than recomnaissance satellites in polar orbit. We musct hope for
O "and, where possible, foster a proliferation of space activiiy in polar
orbit. Meteorological satellites, among others, can provide welcome
company. There are many scientific objectives, and they are prokably
growing more numerous, which could benefit from instrumensts in polar
orbit. With enough of this going on, the work on modification of radar
' signature might have the specific aim of making the reconnaissance
satellite look like a certain class of open satellites.

In the long run our greatest hope may well lie in the gradual
establishment of public‘reco_ngition of the freedom of space for passive
transit. The strength of our present position derives from the past
conduct of our space program and our official policy with réspect to
freedom of space. We should be alert to every opportunity to reinforce
this position.

“1i-
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2. READ-OQUT EYSTEZ2MS

The Pariél;considercd rather briefly the current status of
developmen'ts in read-out systems. This technique has, of coursc, had
a long history of development. The original technical objectives were
met; we know that read-out can work, but there has been no practiczl
application to reconnaissance. The basic limitation of present read-
out systems is still imposed by the radio frequency channel cupac“y
and the read-out time -available, and this handicap has grown, if

anything, relatively more discouraging in comparison with photographic

recording and recovery. A constaat which pretiy well characterized
read-out systems was stated in the foll owing form: one or two sguare
inches of picture per megacycle band, per minute, for a picture with
100 lines per millimetér resolution. & Can perhaps invent missions
aimed at aquick rccovery of 1 or Z pictures of a few small ta rgets which
would make a read-out system attractive, but these would have to be
cempared with what we might do by a quick-reaction satellite with

. recovery, or by other means, such ag a reconnaissance satellite stored

in orbit for use when needed. On the whole, we can generate very
little enthusizsm for the read-ou: technique. Some rescarch in this

ared might reasonably be kept going. In ':‘arulcx.la.* , new racans should be
sought to expand the capacity of the over-uil film-to-ground c‘::. nels by
ultra-fast scanning techniques and very wide band coramunicaticns. Dut
we conclude that there are no evident opportunities in read-oul systems
which ought to affect our major rlans Lo. further development a and use
of photographic systems with recovery.
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/)p - SOME SPECIAL SYSTEMS AND MISSIONS

nsidered b:nc“‘lv a number of special systems
some are aiready under study, othors may warrant examination.

a. Ouick Reaction Sutellite. Clearly our present capability
for prompt acquisition of important photog -aphic intelligence is lzm..\,f1
not so much by the recovery cycle, as by the lead time involved in the
launching of a previously unscheduled flight. The Panel sharces the
rather obvicus view that somecthing ought to be done about this and
that in addition to the dcncral streamlining of the launching cperations,
which is a problem alrcac.y being attacked on other fronts, the possibility
of a specially pL.nncd quick reaction vehicle should be studied. Whether
this is feasible or not will have an important bearing on the rcl«twc
utility of such other means as readout satellites and drones.

. b. Storage in Orbit. The so-called zombie mode of cperation
oifers a variant of the quick rcaction satellite.

We see no obvious
difiiculty in storzge of the photographic material, alihough the radiation
exposure would, of course, azcd to be assesseds Wiat is nceded is 2

<

small system stuay of such an ‘cperation to evaluate ite goencral promisc.
The problem of chsexrving at will any point on carth @ chovt time after an
order is given should not be minimi zed. Program cornnuiziions, in-oz rhi
trajectory corrections, engincs with accurate multiburn cunabilifies

need to be ex a.m'r_c,d' the total number of satellites requircd may, in some
cases become so high that a guick rcaction device may be move desirable.

c. Fully Covert Satallite. The Pancl feels that the time is not

ripe to :zke a definitive posiiion on the useiulncss or feasibility of the
covert satellite and recomirnends that the current preliminary study pro-
ce cd ws plunned. It is our impression that an aix lu.l.l.]l(..l‘ maoy prove to

s the -.-ost pl'c.ctlcablc means, and we hope that this aspect wiil be
cCerciv.c y investigated. Lndc: the concept of Y'graduated deterronis' !
sicuncion can be described where both the Atlaniic Missi ile Reage an.

P I NAS et T e -
¢ Plcilic Missiie Ko

gc have beeén readered inoperable just when rucui-
raissunce 1s most necessary.

.

Then certainly a mobile - if not txuly covert
gitclllic, would be nceded. The idea of 2 covert satb lln.e should not be
~sandoncd if one cannot now esiabiish the fcasiu 11 Y of "'c;':uly covert

£ 1o 2 morce dmitid
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of infornu tion might be extr ""nc"y intercsiing and significant, It may

- even lie within‘the capabilitics of the present M system to do this; the

G and L systems would be even better. Accepting & sac rifice in ground
-csolution, which would not be serious in this application, onc would
switch to the fastest emulsion availubic and lengthen the exposure time.
The latter change could be tolerated because at lower resolution t he
image motion problem is somewhat cased. In any case, there is cnough
informatiza available to detide whether the M camera could mcet this
objcctive technically. Looking zhead to a mowc am abitious goal it is
possible one can ima'v*m, an exiremely fast optical system which could

produce ground picturcs in moonlight. In northern a1 latitudes in the winter,

snow cover, moonlight, and the asrorae provides g good v)hoto“r'ﬁ nic

combination. We suggaes wt it would at least be wo age \1
- . N 1- .o . - - .
a theorctical study of the teclhinical requirements and pos B5LU Alu.lca.

¢, "Balloons. Jhaso cuvmlion ui the possille x.,i ity of balloons
was raiscd ddwing our o
material, iae Panecl was wneble to wxnmine tals problem.
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10. A-12 DRONE

R RV T X AR PO o &1 .,.~ 1
ole of fae fu-1Z dvenc was discussed by the Pancl

from varicus poinis of view. I is noi our place to assess the polit ical
advantage oi" an uamanned.as opposcd £0 4 manncd reconnaissance
vchicle. To the oxtent that we had intuitive opiniocns on this, they were
probably not unanimous. Some members of the Pancl expresscd z |
concern that the TAGRBOARD project, whatever its intrinsic mes
might be, is diverting scme of ihe cifort which is necessary to make

the A-12 itsclf a compleie success. (Perhaps an even more scrious
thrcat to progress with the A-12 is the simultancous cmergency R-1

and AF-12 programs). This question, too, involves other than surely
technical considerations. As for the technical capability of the dronc to
coilect intellipence in the special situations for which it might be deemcd
the appropriate instrument, ‘we would noint cut that the photograplﬁc
performance of the TAGBCARD camezn, as now nlar ancd, will be inferior

to the capability of the A-12 sysiem itscif, . Th erefore in evaluating the

utility of the TAGBCARD, itinuy be oz itnsortant to compare it with

the performance of the G system as with the performiance of the A-12.
Indeed, the G system which will be enerating soon should achiceve a
ground resciution not much inferior o what the TAGEGARD camera 2y

‘do, and this without any of th¢ wolitical risks which still surround the

dronc opcraiion even with the pilot absent. The drone, of cuursc, docs
have the M.vu,ntg.a'c in certaia one“auo.ml situations of being abic to
get cmlch. y toa L.u“ucula.*' Lul ¢t or arca. It involves, nowcevesr, a

'!

icated and inilexibic tion; certainly less
flexible :n the use of the A-1Z itsclf. It will take a carcful analysis
of an cntize operation to esital:

rather comapl

iish its real usefulncszs.

—~ -~

Cne member of the Panel, Dr. Fubini, feels that the TAGEOARD
ma.“‘c,r wi s not oeult wn.h in suflicient ...v-;;‘:;h and he does not wish to be
3 s
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turning to the central questions {rom which we began, we
Jud emerging .{;o;n our di £

the M :.y"‘om 11.5 1f, successiul as it has been, still holds grceat potential
for better work and moxe return. We caanot ermaphasize too strongly
the Lmportance of this opportunity. Sccond, the technological possi-
bilities for growth in the directicn of h.lgncr solution systeims ax

extremely promising. The eventual gozl of ground resolution appro;;c‘;.lra

one foot is not too high for ontical p m,wdran.ly tc alim at. 'I‘hird, thore

is =z gOO chance that a new icc n"uug, devel GPC.d. around tl
image intensiiicr can greatl y widen the technical possib ili‘.;ics for

t ap rom satcllites Wit Cs¢ prospects before us, ¢ may
photography from sa 1_11 cs. With the prospects before wg, we may
clecarl ly look forward to an cxtix o cly mative cnterprise in this area.

The compact 20 corieient s gsment orygl

O

which the p¥ t opérationtl svstoms w01\, developed, we belicve has
contributcd la rge ly to the pasi success of the program. Thoe Paacl

h el |

aid notl consider at this time tho clficcr ol recent changes
1t

[
3

scussicns a few important conclusions. Iirst,
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ment structurce. 1t recorameceits, howewen Jhinvw tiaie subicect o COI‘.L;DL.‘U.L‘/

3
reviewcd to ensure that the clearacss o locus ond purpose, oUriginaliy

,

achicved, has not ocen difluscd.




