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guming of lubricants can be expected.

éolar cell performance deterioration to T5% of iniltial efficiency
1ls expected afler weeks oi' months, although this would be ameliorafed
by heavy fused silica shields (2 cm on each side of the panels). Whether
further substantial detéri'.orat;on can be expected (even for unshielded
cells) is not kncwn Power dlodes mey suffer somevhat, but redundant
design (for other reasons) may be adequate. Some sensitivity loss in
lead sulphlide detectors is knc.:mm to occur, but does not appear to be
of great significance.

These effects would be more severe if the radiation flux turned
out to exceed presently estimated values. Ii" this level is not ex~
ceeded, 1t stlll 1s to be eigected that the cﬁmulative effects of the
damage a.nticipa.éed will surely edversely affect 1ife, although not
neceasg.rily sign:!.i"iga'.ntly if sufficient care is taken.

The fact that the unblased estimates (ard all orbital experience
so far) predict we will fall far short of one year mean life on orbit
reflects not only the difficulty of the job but also the inadequacy of
its execution to date. Three camments seem appropriate:

The system concept must be formulated with equipment relilgbility
a major focus of attention. The 4X proposal seems to go in this di-
rection, but there is no indication that very much more cannoh be

done towards simplification of the satellite.
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in the past flight scheduwles heve paced the.progrem, rather than
achlevement .:of flyable eqﬁipnent. This trend should be reversed. Life.
testing of completed equipments destined for orbitel use should be mande-
tory.

‘The MIDAS satellite presents one of the very few most difficudlt
system relisbility problems ever faced by the United States, and none
of these 1is yet solved. It ls clear that the organization and manage-
ment of the program has not been apprgpx.'iate to the magnitude of the

problem.
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While extraction of the signal 1n the presence of background, and .

Qther Technical Problems

equipment rellabillty are clearly controlling technicel problems of
MIDAS, there exdst two other technical areas worthy of mention.
Attitude stabllization with very low rates of drift will be re-
guired 1f even a small degree of Ilmmunity to cloud background is to
be achieved, As an example, a rotation rate as low as .0l degrees
per gecond would gi&e & cloud on the horizon apperent motion caompara-
ble to an ICHM and would break up the ftracks of actual ICBMs %o a
degree that wouid Jeopardize identification by track continmuity.
The present design taréet for the 4X concept is for rates less than
+001 degrees per second. While no fundamental problems are foreseen
in achieving these low rates, substantial development (inclﬁdiﬁg
perhaps a new large precision gyro for space use) are foreseen.
The ground envirormment, including communications, displays,
and canputationléill also be & controlling factor 1n determlning
the degree to which cloud background can be overcome. Present plans
call for little capability in this area, equivalent to a maximum
false target rate of 200 per scan. Technological limits do not
seem to be 1n questlon, but system design gnd optimization in light
of the growlng knowledge of the targets and background is clearly

necessary.
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VI, SUGGESTED RESEARCH PROGRAM;

The singis greatest uncertain physical parameter of MIDAS is the

statistics of the background clutter, This statement does not imply that
all targets parameters are firmly established even for U, 5, missiles.

For the present design concept, namely an earth looking scanner

in the 2,7 micren band, the sunlit cloud creates the background clutter,
For any new concept the background clutter will evidently depend on the
selected spectral region and method of discrimination. Let us first
consider the IR research program in support of the prese:.lt MIDAS con-
cept,

1. Partially modify present Series Il payloads, to meet the
specific requirements for background data.

2. Initiate a program whichu.uses simple, reliable orbital
vehicles specifically designed to collect cloud background
statistics.,

3. A vigorous effort, with sufficient priority, in target
measurements is needed (a) to clarifly several critical
parameters for Atlas type fuel systems, (b) establish
experimental values for LOX-amine engines, and (c)
obtain reliable experimental data for solid propellant
engines, This can be accomplished by additional rocket

and pod experiments and the jnstrumenting of several
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additional U~2 airgraft with proper instrumentation,

4, Added emphasis should be given to determine the effectiveness
of flame quenching additives and the propulsion problems
related to their use,

5. A comprehensive well funded program of IR component
reliability, particularly in a space environment, is sorely
needed.

To extend the MIDAS concept possibly to other spectral regions or
réd:i_cal_ly different discrimination techniques then the background clutter will
depend upon the selected spectral or technique employed., The research
program needed for this type of effort and outlined below must be
meshed with existing projects,

1. An enlarged effort to document such backgrounds as auroral,

air-glow and stellar in various spectral regions, The measure-

ments should stress completeness of spectral and spatial coverage
. and fluctuations.

é. Accelerate the technology of IR detectors in other spectral

regions so that the state-of-the-arl becomes comparable ta lead

sulfide,

3. To optimize the capability of Lthe detectors in (2), simple

reliable, long-life cell cooling technigues must be inmvestigated,
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4, Initiate @ measurements program, preferably piggy-back,

to determine target emissions from 200 microns to 5000 microns,
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VI, CONCLUSIONS AND RECOMMENDATIONS.

Ounce one has satisfied one's self that a successful ‘MIQA_ design would
meet. important military and political needs (see section '""The Uses of MIDAS"),
questions arise as to how the.existing MIDAS prograitn is progressging towa.r;'l
their {fulfillment, and what changes, if any, are needed, One can exa.min'g a
spectrum of possibilities ranging from an immediate deployment decision to
complete cancellation of the R&D program. In order of decreasing emphasis,
various alternatives may be listed.

I. Go operational with present design as rapidly as possible.
II. Continue with present program.

IIT. Cancel present design and redesign to a simplified MIDAS
(Series 4X) as rapidly as possible with the aim of going oper-
ational at the earliest date., Increase supporting R&D.

IV. Drop the idea of going operational at any early date and radically
alter program to an R&D IR satellite technology program.

V. Cancel MIDAS,

The controlling factor as to which of these alternatives is chosen is
dependent on a technical estimate as to whether or not MIDAS can aghieve its
design goals. Here the conclusions seem to be:

1. That the existing design {Series 4} is unsatisfactory, due to

reliability considerations alone.
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2, That a much more reliable MIDAS design can probably be |
achieved.

3, That such a redesigned MIDAS has an excellent chance of being
able to detect large liquid-fueled ICBMs, at least of the hiéh
radiance type.

Since MIDAS is needed, and since it will probably work against at llsa,gt
one important class of enemy ICBMs, we reject V. An additional and important
reason for rejecting V is the importance of ma.inta.in’%ng an option in sa.tel%_‘ite
IR technology.

éince the existing design (Series 4) is unsatisfactory, we reject I and I,

We are then left with i1 and IV, or some combination thereof,

The argument against III is that we really do not have enough data on
reliability and IR background to justify an effort geared to.attaining the earliest
possible operational date. There is doubt that Series 4X will be a.degua.te.

The argument against IV is that we are greaily lessening the chances of
getting an operational MIDAS before, say, 1968-70.

This suggests the following procedure: that the design work (but not
fabrication) of the simplified MIDAS go immediately forward. This .will permit
two important things which alternative III would not possess. First, it would
permit the results of the Series 3 flights, which will be taking place during
1962, to influence the design. Secend, it would permit consideration of other
changes to the 4X design in the direction of increased reliability and effective-

ness., For example, effective calibration in flighi of the IR <ells miight be
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worked out, At such timme.ag the infoermation warrants, fabrication of

A 4 bt

prototype vehicles may be authorized.

If all goes well, one might, with this program, get an effective oper-
ational system in 1966.

At the game time, recognizing that the above design may fail, and f;kxa.t
even if it does not, it will probably not be effective a:;ga.inst smaller missiles,
there should be an active study and development efiort on advanced payloads,
other frequency ba.nd.s, changes in éeomatry, etc,, which may be required to
advance MIDAS capability substantially, This in turn could lead to an.advanced
MIDAs which might become operational two or three years later than the initial
version {assuming the initial vers-ion is successful).

| It may be desirable to handle the management of the advanced MIDAS
program somewhat differently.than that used to handle the initial version, to
insure that adequate-attention is given to basic developmental problems.

Finally, it is of great importance that a supporting basic research and
measurements program be carried on in parallel with the above efforts, Ex-
amples of the type work .envisioned would be radiation measurements and studies
of cloud statistics. It is strongly felt that management of this effort should be
divorced from the management concerned with developing MIDAS hardware, in
order to insure that proper, intelligent and comprehensive research is accom-
plished. This conclusion is buttressed by the experience in MIDAS of the last
sevefal years, in which fundamental measurements have been neglected or

started too late to influence system design.
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-Recognizing that we ¢annot now predict the performance of an gpsrational

MIDAS, no operational date should be specified until enough information is

at hand to be able to predict capabilities, schedules and costs with confidence,
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