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STRATEGIC DEFENSE AND ANTISATELLITE
WEAPONS

WEDNESDAY, APRIL és, 1984

UNITED STATES SENATE,
COoMMITTEE ON FOREIGN RELATIONS,
Washington, D.C.
The committee met, pursuant to notice, at 10:06 a.m., in room
SD-419, Dirksen Senate Office Building, Hon Larry Pressler presid-
ing.
Present: Senators Percy, Pressler, Pell, Biden, Glenn, and Tson-

as.

Senator PressLER. If I may begin. Today’s hearing is the fourth
in a series on space weaponry and arms control.

When we began this process in 1982, space weaponry attracted
little attention. Times have changed. Since then, the United States
has begun advanced flight tests of an F-15 based antisatellite
weapon [ASAT]. Press reports indicate that this weapon will be
launched at a space target next fall.

In 1982, the notion of space-based or space-directed energy beam
weapons was known to only a handful of specialists. Today, Con-
gress is being asked to fund a 5-year, $26-billion effort. This effort
is little more than the first downpayment on a program requiring
$500 billion to $1 trillion to complete.

Today’s hearing will consider both the 1mmed1ate concerns raised
by ASAT weapons and the long-term implications of futuristic stra-
tegic defenses.

With regard to ASAT, I believe the United States is best served
by arms control talks. If the Soviets are as serious about ASAT ne-
gotiations as they claim to be, then our governments can reach
agreement on effective verification. The contention that an ASAT
ban is unverifiable rests on an unrealistic standard of verification.

Space arms control must seek to ban or very strictly limit the
greatest threats to our satellites. Controls on the Soviet SS-9 ASAT
and on high energy laser facilities can be verified. Defensive coun-
termeasures, rather than arms control, can protect against the
lesser threats of jimmy-rigged and untested systems. If we can do
away with the most sophisticated ASAT threats, countermeasures
can help to do away with latent ASAT capabilities.

Many specialists believe that a ban on dedicated ASAT’s can be
verified since they are associated with known launch facilities.
Similarly, we can monitor strict limitations on high energy lasers.
They are few in number. Therefore, unlike a so-called comprehen-

— (D)
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sive ASAT ban, restraints on the most direct threats to satellites
are verifiable.

Such an approach is consistent with the verification standards
applied in the START Estrategic arms reductions talks] and INF
[intermediate-range nuclear forces] talks. If we were to demand
comprehensiveness in nuclear arms control, there would be no hope
of ever reducing nuclear weapons. If verification standards currently
applied to ASAT arms control were applied to nuclear arms con-
trol, we might refuse to negotiate while commercial airliners re-
mained in operation. Airliners have a residual capability to deliver
nuclear weapons, just as any satellite jimmy-rigged with explosives
potentially can attack U.S. satellites.

Fortunately, attacking satellites is a complicated task. The Soviet
ASAT’s dismal test record, of 11 failures in 20 attempts, is testimo-
ny to the difficulty of satellite attacks, even by a dedicated system.

If we can rid ourselves of the dedicated Soviet ASAT and strictly
limit the major threats confronting U.S. space systems, counter-
measures can manage much of the rest. Without restraints, coun-
termeasures could prove useless.

In the area of ballistic missile defense, the possibility of ever pro-
ducing a total defense against nuclear attack “is so remote that it
should not serve as the basis of public expectation or national/

licy.” This is the view held in an Office Technology Assessment '
F(())TA] aper released yesterday. We will be hearing more about
this tod%y. I agree with it and believe that the United States would
be better served by arms control for these space weapons.

It is evident from congressional testimony that many Defense De-
partment specialists are equally skeptical on the feasibility of a |
total defense. More and more, Pentagon officials point to the tech-
nological hurdles that must be overcome before advanced missile !
defenses will be possible. At the same time, less is being said about
people protection. Protecting missile silos against nuclear attack has
begun to replace population defense as the justification for develop-
ing beam weaponry. o

“Some ‘ge?gle have asked: “Isn’t reducing the vulnerability of our
missile fields a sufficient reason for going ahead with research on
advanced ballistic missile defenses?”’ My rep1¥ is this. If we wanted
a defense for the MX, Congress would have funded the $35 billion
Densepack plan. If a $35 billion Densepack missile protection con-
cept made no sense, a trillion dollar beam-powered missile defense
makes even less sense.

I support research on defenses as a prudent hedge against a
Soviet technological breakthrough. But the program proposed
under the Strategic Defense Initiative [SDI) goes well beyondre-

uirements for keeping pace with Soviet activities. Moreover, the

DI would not help the United States address the short-term Soviet
breakout risks. The fruits of the SDI are at least two decades away.
Expanding U.S. futuristic defense programs has diverted resources
away from more traditional ballistic missile defense concepts. This
may leave the United States exposed to Soviet challenges between
now and the year 2000.

In summary, the risks and costs of a space weapons race could
prove to be extremely high. At a minimum, the United States
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needs to think long and hard about the implications of a space
arms race. Through talks with the Soviet Union, we can determine
whether space arms control can contribute to our Nation’s security.

Today we are fortunate to have a large number of distinguished
witnesses. But first, I would like to call on other members of the
committee who have worked in this area a great deal.

I will first call on whoever would wish to go first.

The CHAIRMAN. I ask for regular order, Mr. Chairman. Senator
Pell is next.

Senator PELL. Mr. Chairman, I am an original cosponsor, and am
very glad to be one, of Senate Joint Resolution 129, bearing on the
subject covered here this morning.

At my suggestion, the resolution calls for a mutual, verifiable
moratorium of limited duration on the testing of antisatellite weap-
ons against objects in space.

Senator Pressler has authored the call for a bilateral agreement
on antisatellite weapons, and, at Senator Tsongas’ suggestion, the
resolution looks beyond ASAT’s to call for a comprehensive ban on
space-based and space-directed weapons. :

That resolution was approved unanimously last year by our com-
mittee, and 1 would hope for floor consideration in the not too dis-
tant future.

In contrast with this congressional initiative, the administration
has expressed its reluctance to seek a comprehensive ban on anti-
satellite weapons, claiming that verification requirements prevent
progress. In addition, the Pentagon clearly has its heart set on a
whole new array of space weapons.

I welcome the opportunity this morning to learn more, first
hand, about the administration’s rationale for slowing down and
dragging its feet on space arms control.

Our outside witnesses can help us reach a judgment on what
space-related arms control they believe is possible, on what prior-
ities they would set. I hope Congress will have the wisdom and the
foresight to apply the brakes now, before we are too far along to
turn back from the present rush to “Star Wars.”

Our earlier experience with MIRV’s [multiple independently tar-
geted reentry vehicles] should have taught us that arms limitation
often is smarter than the head-long pursuit of new weapons sys-
tems.

1 remember as vividly as if it were last month the original dis-
cussions about MIRV’s and how the administration at that time
wanted us to go ahead because we had a slight edge. We went
ahead and found the Soviets had soon caught up with us. I now be-
lieve all hands would be delighted if we had not MIRV'd those
years ago.

The space race we now are confronting could involve similar in-
calculable costs and great peril. :

Thank you, Mr. Chairman.

Senator PressLEr. Thank you.

Incidentally, we do have a commitment to get that resolution up
by Memorial Day——

Senator PeLL. Great.

Senator PrRESSLER [continuing]. Thanks to Senator Percy’s letter
to Senator Baker.



Senator Percy.

The CHAIRMAN. Senator Pressler, it has been less than a month
since we received the administration’s report on its policy on anti-
satellite negotiations, and we have just received the report, “Di-
rected Energy Missile Defense in Space,” which is a background
paper prepared under contract for the Office of Technological As-
sessment.

I presume that you have had a chance to scan that background
pa{)er by Dr. Ashton Carter of the Massachusetts Institute of Tech-
nology.

Neither one of those reports really provides much comfort for the
reader. The administration report notes that test bans for selected
types of antisatellite weapons might be verifiable. The report also
observes that verification problems could be mitigated by new tech-
nologies or by cooperative measures that might be reached in
future arms control agreements.

Unfortunately, having left the door open for at least modestly
constructive antisatellite negotiations, the administration seeming-
ly still refuses to walk through that open door. I cannot personally
agree with a report which concludes that urgently required propos-
als for preventing an arms race in space must necessarily remain
under study for what might appear to be an indefinite period. I just
don't think time permits such an extended study.

This is 1984, not 1981, and the administration has had over 3
years to develop an effective strategy for space arms control.
During these 3 years, time has not been starding still. On the con-
trary, the Soviets have continued to improve their existing oper-
ational ASAT system, and the United States has now begun testing
of its own minature vehicle [MV] ASAT.

Even more disturbing, the administration has formalized the so-
called Strategic Defense Initiative, which raises grave questions as
to its cost, goals, technological feasibility, effect on crisis stability,
and consistency with long-standing arms control policy.

In the late 1960’s, together with Senator John Sherman Cooper,
other members of this committee, and, certainly on the floor, Sena-
tor Proxmire, I decided after a tremendous amount of study—we
had a couple of years into the study of the antiballistic missile
[ABM] system—to vigorously oppose the proposed deployment of
the Safeguard ABM.

At that time, I was convinced that whatever investmént the
United States made in strategic defensive weaponry would inevita-
bly have been overtrumped by additional Soviet investments in rel-
atively less expensive offensive systems.

Every bit of arithmetic we did showed that you could always
build at least one more offensive weapon far cheaper than you
could continue to build defensive weapons. You would just keep
going up and would escalate. I did not know of anything that would
escalate the nuclear arms race faster than going ahead with that
system which, if I recall correctly, had a capital cost of about §75
billion, but an operating expense then estimated—a decade ago—of
$10 to $15 billion a year.

I have never been happier about a decision to fight that right
down to the end on the floor, right up to Christmas Eve one year,
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and to finally get a vote on that, end it, resolve it, and put it
»e¢hind us.

I don'’t see a strong body of support for resurrecting that.

The net result would have been that each side would have spent
tens of billions of dollars simply to maintain the strategic stale-
mate at a much higher, more costly, and less stable level.

I am deeply concerned that the administration’s SDI proposal re-
peats the error of the original ABM deployment proposal 15 years
ago. In light of determined Soviet research and development efforts
in directed energy weapons programs, the United States must
maintain a prudent level of R&D in these =reas as 2 hedge against
a possible Soviet breakthrough. But there is a great difference be-
tween a hedge and a top priority development program that is de-
signed to lead to a deployment decision.

In a report released last month, General Scowcroft and the com-
mission that he headed warned, “Extreme caution should be ap-
plied before plunging ahead with the SDI.” I simply could not
agree more.

That is why there is great importance in your appearance here
today and our conducting this hearing.

1 believe that the United States should exercise extreme caution
before it deploys its ASAT or invests tens of billions of dollars de-
veloping other space-based or space-directed weaponry.

One element of a policy of caution is arms control. I do not know
if arms control can succeed in the ASAT area. We simply do not
know. In START and INF, we have made very little progress, par-
ticularly now with the walkout of the Soviets and their total un-
willingness to even sit and discuss seriously thesc areas and the
proposals we have made. So we don’t know what kind of progress
we are going to make with ASAT’s.

It could be that the Soviets would reject all our proposals for ef-
fective verification of a total ASAT and space weapons ban. It
could be that we would have to settle, for the time being, for a par-
tial ban, one that only prohibited high altitude, antisatellite weap-
ons.

But I do know that we should try. I don't see how we can just
assume that we can’t succeed. We ought to move ahead and at
least try, if we fail, then we fail. But we ought to try in every way
we can to succeed.

I cannot fathom why the administration is willing to propose a
total ban on chemical weapons, which I fully support, with all the
challenges for verification that this entails, and yet it remains un-
willing to do the same with antisatellite missiles.

I hope that we can get some answers and clarification from our
distinguished panel this morning.

Senator PRESsLER. Thank you very much.

Senator Tsongas. -

Senator TsoNGAs. Mr. Chairman, let me begin by commending
you for having these hearings. They are obviously of interest at
this time.

I think the hearings are going to be even more important to his-
torians. When people look back at this era and try to understand
how this all happened, these hearings will be very important.



6

Mr. Chairman, the fact is that we have sat here through the
Haig era, and I remember discussions with him about getting the
START talks going, and how long it took to get that to move; also
during the Adelman period, when he said to us that he was going
to show that he was a true disciple of arms control, and the months
went on and on and on, and nothing happened.

History will not treat this administration kindly. There has been
no progress on arms control.

What are we talking about today? It is not a treaty of some sort,
but a new development—extending the arms race into outer space.

Historians do not care about great communicators. They care
about results. I think history will be the final arbiter of this kind
of policy, assuming there are any historians left to write it.

In the last decade, there used to be a great deal of discussion by
sociologists as to whether there was any such thing as a bad boy.
Here we are, in the 1980’s, with strategic thinkers, some of whom
believe there is no such thing as a bad weapon, that any weapon,
no matter how ill-conceived, is something that we ought to pursue.

I would like to ask the witnesses in advance to consider the two
statements made by the two highest officials in this country. The
President said that the “Star Wars" system would ‘“render nuclear
weapons impotent and obsolete.” That is what he said. I want each
witness to comment on whether indeed they share that view, spe-
cifically. The second statement is by Caspar Weinberger, who said
thgl §,}1ey were going to develop a system “thoroughly reliable and

I would like the same response to that statement as well.

This fantasy has been sold to the American public long before
anybody had any idea as to its detail. I would like to hear, especial-
ly from our first witness, how this thing got conceived, who sold it
to the President, and what advice did the President get during that
period of time. I think history has a right to know that. In time, we
xlél be fascinated by the process that we are talking about here

ay

Thank you, Mr. Chairman.

Senator PressLEr. Thank you very much.

Senator Glenn.

Senator GLENN. Thank you, Mr. Chairman, but I have no open-
ing statement.

Senator PRESSLER. Let me say that I think the world is on the
verge of a new, major arms race which might be preventable if we
did have talks with the Soviets. This is one area where the new
Soviet leadership has indicated they would have talks Whether or
not that is sincere is something we should test.

In any event, we are fortunate today to receive testimony from a
number of witnesses. OQur first panel will consist of Dr. George A.
Keyworth, the President's Science Adviser; Lt. Gen. James
Abrahamson, the newly appointed head of the Strategic Defense
Irfl‘fl_tla;lwe Programs; and they will be accompanied by several DOD
officials

We will also hear from Ambassador Robert Buchheim, the U.S.
ASAT negotiator in 1978-79; Dr. Sidney Drell, of Stanford Univer-
sity; and Prof. Albert Carnesale of Harvard Umversnty Finally, the

~n°“:
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Office of Technology Assessment will testify on its study of ballistic
missile defense which was released yesterday.

I would ask that Dr. Keyworth testify first. He will be joined at
the table by General Abrahamson and other DOD witnesses.

We would also ask that statements be limited to about 10 min-
utes duration, though, if needed, we will take as much time as nec-
essary since this is such a serious subject. If you need more time,
we will try to accommodate you. We will certainly insert all of
your statements into the record.

Dr. Keyworth.

STATEMENT OF GEORGE A. KEYWORTH 11, SCIENCE ADVISER TO
THE PRESIDENT ’

Dr. KEyworTH. Thank you very much, Mr. Chairman.

Thank you for inviting us to discuss the President’s Strategic De-
fense Initiative and its relationship within our arms control efforts.
I hope we can, together, clarify some of the doubts and concerns
that you have raised.

I believe the Strategic Defense Initiative is, in fact, key to these
efforts, and a means by which we can provide hope, not only to
Anr]llerica and her allies, but to a world which is watching us as
well.

This hope is one which the President challenged both the scien-
tific and arms control communities to bring to fruition. T would
remind this distinguished audience that he linked the two inexora-
bly together in his oft misquoted March 23 speech of last year. I
quote: “lI am directing a comprehensive and intensive effort to
define a long-term research and development ﬁrogram to begin to
achieve our ultimate goal of eliminating the threat posed by stra-
tegic nuclear missiles. This could pave the way for arms control
measures to eliminate the weapons themselves.”

It is, therefore, imperative that you understand from the onset
that the Strategic Defense Initiative is not a search for a technical
panacea. It is a search for a technical tool by which different peo-
ples, with different political bonds and cultures, can find a common
ground to negotiate a common peace.

With all the rhetoric that has passed back and forth over the last
year, one might ask, “Is there much left to say?”

In fact, what has been said from various quarters has confused
things more than clarified them.

But, as with any issue that touches on nuclear arms control, the
prospect of strategic defense has produced strongly polarized
camps. One side says that we can produce technological marvels
that will make us safe from nuclear weapons—and today—at in-
credibly low prices. The other side rejects the technological ability
to ever do anything which will substantively affect the outcome
one way or another, and claims that the price of demonstrating
that failure will cost perhaps trillions.

Now, I don’t want to get into either extreme today, other than to
reject both of them as exposing our real national capabilities to
undue criticism.

Instead, I want to focus on the real question: where are we going
with this program?



8 5

If I were forced to a single sentence answer, it would be: “We see
the investigation of strategic defense options as an absolutely vital
catalyst to reai arms control.”

To see why, I refer to the conclusions of the gentlemen most
often identified with this effort. They are the President, who issued
the challenge, and Dr. Jim Fletcher, who chaired the first response
to that challenge. The Fletcher team’s first formal conclusion sets
the stage. It is, in my opinion, a most eloquent summation of our
capabilities and objectives. I quote: “Powerful new technologies are
becoming available that justify a major technology development
effort to Provide future technical options to implement a technical
strategy.’

It is an authoritative conclusion, as much for what it does not
say, as for what it does say. After 5 months reviewing our complete
technology base, more than 50 nationally ranked scientists and en-
gineers concluded that these capabilities are on the horizon.

No, they are not here now, especially if defense against long-
term unconstrained Soviet threats and countermeasures is speci-
fied as our immediate goal. But even those defensive capabilities
are coming, and are foreseeable, which is a major difference be-
‘tween the mid-1980’s versus the mid- to late-1960's. They are
coming. Whether we like it or not, those technical advances are
occurring.

The advance of knowledge is one area in which national institu-
tions have been singularly unsuccessful in attempting to repress or
control. It has sometimes been slowed down, but history is replete
with examples where such knowledge finally bursts through the
seams and goes its way, inevitably favoring those who have had the
foresight to accept change and mold it to their benefit.

This is especially true in the case of those technologies associated
with defense. It is not so much that we deliberately tried to develop
defensive capabilities. In fact, such specific development has been
severely hampered by our own self-imposed restrictions. Rather,
these capabilities are a natural byproduct of our civilian industries
and universities, as they are to a somewhat lesser extent in the
Soviet Union.

It has been the incredible leaps in data processing, as much as
any single area, which has fueled this explosion. And it is not just
that we no longer need mammoth warehouses to contain the
radars and computers necessary to the ABM of the 1960’s. The very
existence of today’s and tomorrow’s ability to solve complex prob-
lems on incredibly small machines, and fast, has opened up the de-
velopment of our entire national technical base.

What is more, the availability of these machines has made this
capability accessible to hundreds of thousands of institutions, in-
dustries, small companies, and individuals.

It was data processing which overcame John von Neuman’s skep-
ticism of ever making the ICBM work in the first place. It was data
processing at the heart of the move to MIRVing. It was data proc-
essing which tied ICBM fleets together for coordinated execution. It
was data processing which has provided the ICBM accuracy neces-
sary for preemptive strikes. Amf it is data processing which will be
at the heart of any defense against ballistic missiles.
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Therefore, whether he intends to or not, man is rapidly moving
toward the technologies necessary for strategic defense. The move-
ment is widespread, and pervades every aspect of even our daily
life. “Powerful new technologies,” I quote again, “are becoming
available,” as the Fletcher panel noted. ‘

The plausibility of such technologies makes it imperative that we
investigate the development of these defensive capabilities. It does
not yet mean we must commit to their deployment.

Neither our technology nor our policy is sufficiently mature to
immediately take such a step, and we have not advocated such a
move. We need to answer vital questions on the survivability of
an%space-based assets we may find necessary.

e need to dramatically improve the performance of our direct-
ed-energy—Ilasers and particle beams—as well as conventional and
other high velocity nonnuclear defensive technologies. We also
need to further develop our surveillance/acquisition and tracking
capabilities, and determine the levels of confidence we could place
in such technologies.

In short, we need to know what our future technical options are.

We also need to explore our policy options. There is no intent to
suddenly shift our policy deterrent posture in relation to either our
allies or our adversaries. We have neither the capabilities nor the
- information on which to base such a move. At the same time, to
cast into concrete for all time the incredible scale of destruction
now facing us is intolerable.

We seek a solution which eventually enables us to realistically
discuss—not deep—but drastic cuts in the offensive nuclear arse-
nals. The decision to implement effective defenses as part of that
solution will be that of our successors and will have to combine
arms control and gradual shifts in otfensive weapons types and pos-
tures on the part of ourselves, our allies, and the Soviets. Such de-
cisions can only come as the result of informed consultation be-
tween the executive and legislative branches, and we cannot leave
our successors informed choices if we do not move rapidly to devel-
op these options.

We have had relatively few strategic options for more than a
decade now. Ever since the early 1970’s, both sides have concen-
trated on improving and increasing existing offensive technologies.
At the same time, neither side has had much luck in negotiating
meaningful arms control. I don’t find this hard to understand at
all. An unobstructed view down your adversary’s gun barrel does
tend to limit your vision.

I, therefore, have been desperately searching for a way, along
with many others, to make a mutuaﬁy verifiable build-down proc-
ess really work. I say this because the Soviets’ last 10 years of con-
stant modernization have left them with an enviable legacy. Most
of their systems are fairly up-to-date; conversely, most U.S. strate-
gic systerns are not. I say this because I do not believe any present
or future nuclear power will ever voluntarily reduce their arsenals
to zero, and i+ will take a verifiably near-zero arsenal, in the ab-
sence of eifectve defenses, to make a real difference in the hope-
lessness our children feel today.

At the same time, there is a vast difference in perception be-
tween the United States and the Soviet Union of what these arse-
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nals are for. The United States has built a balanced triad of forces,
ICBM’s, SLBM’s, and bombers. We have structured this force since
the 1960’s on the basis of peacetime deterrence to prevent war.

The Soviets, on the other hand, have apparently structured their
force almost exclusively as a war fighting machine in the event of
war. Their reliance on otherwise vulnerable ballistic missiles, their
massive investment in civil and military passive defenses, their
posture statements, and their exercise data all point to an abiding
belief that they must always be able to preemptively strike U.S.
forces and thereby prevent their use. Because of the same balance
in both force structure and vulnerability, however, both sides per-
ceive the other as striving for a first-strike disarming capability. In
light of this I am not surprised that we have had a very difficult
time trying to find a common negotiating ground.

I am also not surprised that the Soviets have been working ex-
tremely hard on the very defensive technologies the President’s
critics have labeled “fantasy.” Some have gone so far as to state
the Soviets are far ahead of us in these areas. I believe, in fact, it is
more the case of the tortoise and the hare. The Soviet tortoise, slow
but sure, may have in fact passed the dozing U.S. hare in some
areas, particularly in the large-scale demonstrations of directed
energy and particle beam work. But the hare still owns the basic
technological muscle of manufacturing and materials technology,
high-energy, physics, aiming/point/and tracking—and that all-im-
portant area—data processing.

If only he will get up and move.

This is the President’s greatest worry. In his March 23 speech of
last year, he expressed his concern that defensive systems, coupled
with offensive systems, could be perceived as aggressive in nature.
He has elaborated on that theme several times since, in that re-
gardless of the moral issues at stake, he recognizes an inevitability
to the arrival of defensive technologies. They are becoming avail-
able, like it or not.

We can, therefore, take either an optimistic or a pessimistic view
here. An optimist would have the United States leading the devel-
opment of such defensive capabilities. This provides future options
for future Presidents and the Congress.

Options to approach the Soviets and, if warranted, negotiate very
carefully phased development of mutual defensive capabilities.

Options to begin disarming the perception, if not the fact, of each
other’s first-strike capability.

Options to begin reducing the arsenals which would then realisti-
cally have only retaliatory capability.

Options to step in and break the cycle which has produced a
3tan<(lloff in meaningful offensive arms negotiations for more than a .

ecade.

The pessimist, on the other hand, would have the Soviets march
inexorably ahead and produce the first series of demonstrable de-
fensive capabilities. I personally have little doubt as to whether the
Soviets would then offer us a similar set of options.

I do not offer this scenario lightly. Moving out from under the
nuclear umbrella is a serious and most expensive prospect. Neither
our military structure and organization, nor our technology is
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ready for it now. The Strategic Defensive Initiative is not the end-
all answer, but it is the catalyst.

So far, I have dwelt primarily on defending against ballistic mis-
siles. Please do not infer that we consider submarine, air-breathing,
or tactical nuclear weapons any less deadly. They are also to be ad-
dressed within the Defense Initiative. But the ICBM, as it has now
evolved, is by far and away the most dangerous to stability in a
crisis, and it seems to generate the most hysteria, whether the sub-
ject is defense or offense.

The ICBM is now the strategic weapon of choice for the Soviet
Union and is predicted to remain so by all of our intelligence pro-
jections. If we are to have any hope of affecting real arms control,
we must first address the ICBM. We have begun that process with
the strategic modernization program. It alone faces the Soviets
with the evidence that their ICBM’s must begin to evolve to more
survivable designs, and these designs preclude monster missiles
like the liquid-fueled SS-18.

The prospect of effective boost-phase defenses subsequently shuts
off the option of leaving those heavily MIRV’d missiles in their vul-
nerable silos and using them preemptively, and the anticipation of
layered defenses cripples realistic thought of moving en masse
toward those light-weight, fast-burn, heavily armored generations
of responsive Soviet ICBM’s projected by some critics.

I therefore have three summary observations on such responsive
moves by the Soviets:

First, any such move may have to be accompanied by as much as
a tenfold decrease in their warhead payload.

Second, it could mean complete rebuilding of their entire inter-
continental ballistic missile fleet—75 percent of the Soviet strategic
investment.

Third, I invite you to ask the people who build ICBM’s for a
living—that is, the Boeings, the Martins, the Rockwells, the aero-
space corporations—just how simple and cheap it would be to re-
build such an ICBM fleet to an unknown specification and from
scratch. .

The immediate requirement for the Defense Initiative manage-
ment is then to reorganize the divergent programs which now exist
within two Cabinet-level departments, three military services, two
agencies, three Federal labs, and a host of university and industrial
concerns. Their immediate task is to ask themselves, as I did,
where are we going, and then get set for the long haul.

Last week, Secretary Weinberger centralized his management
with the appointment of Lieutenant General Abrahamson as its Di-
rector. General Abrahamson is already well known in the space
community, as I am sure he is to many of you. He is also a superb
technical manager of national, visible state-of-the-art enterprises
with a very low tolerance for failure.

He and I both agree that one of his earliest responsibilities is to
develop congressional understanding that our defensive technology
development is a responsible part and parcel of overall arms con-
trol strategy. I would expect him to also develop his program along
several technical criteria essential for any realistic strategic de-
fense; that is, such a defense would not itself be vulnerable to
sudden destruction. Its technical feasibility would be demonstrated
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before any decision is made to proceed beyond research and devel-
opment. It need not necessarily be nuclear. It would be relatively
insensitive to simple proliferation or MIRV-related decoying. It
would not depend on any one silver bullet. And, finally, its cost
would be comparable to offensive countermeasures or attempts to
rebuild the Soviet ICBM fleet.

I see these characteristics as our immediate goals, and I have
listed them in what I think is their approximate order or urgency.
I do not believe it is important now to discuss specific technologies;
that time will certainly come. That is what the first phase of the
program is all about. It is more important now that we demon-
strate to decisionmakers, such as yourselves and the Americans
who will pay the bills, that we know what we are about, not so
much that we know exactly which widget will go where.

But in order to leave our successors any options at all, we cannot
tie our hands now. While I see absolutely no need to violate any
provisions on existing treaties while we investigate these options, I
am very leery of entangling ourselves in further constraints until
we know-more. Then I want a comprehensive, broadly thoughtout,
planned course of action which is not blocked by a previous patch-
work of obligations whose provisions have been implemented inde-
pendent of each other.

I would simply ask the Congress, Mr. Chairman, not to resolve
itself too early to such limited sets of options that it removes all
futire options from the next generation. Rather, when that future

-generation’s leaders have the information they need for a decision,
we want commitment to positive actions on the part of both the
United States and the Soviet Union, actions that are mutually veri-
fiable, self-stabilizing, resistent to the consequences should cheating
occur, and put us on the road to build-down.

Thank you very much.

Senator PrEssLER. Thank you very much.

Next I shall call on Lt. Gen. James Abrahamson. Again, I would
ask if we could limit our statements to 10 minutes and summarize,
we would much appreciate it.

STATEMENT OF LT. GEN. JAMES A. ABRAHAMSON, DIRECTOR,
STRATEGIC DEFENSE INITIATIVE ORGANIZATION, ACCOMPA-
NIED BY JOHN GARDNER

General ABRAHAMSON. Sir, I will follow that instruction. Howev-
er, I do have with me some supporting and very effective people
who have been conducting and working on this program for a very
long period of time.

Senator PressLER. Would you pull that microphone a little
closer? I am getting some signals that people cannot hear. Thank
you.

General ABRAHAMSON. On my left is Dr. Cooper, the Director of
DARPA [Defense Advanced Research Projects Agency], who has
been a pioneer in this effort for a long period of time. On Dr.
Keyworth’s right is Mr. Richard Perle who has led many of the
policy investigations and discussions in this area, and 1 also have
included Mr. John Gardner, who is an expert in several of the di-
rected energy areas as well as in survivability.
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I do have an extensive statement on the technologies and on our
management of the program. I will offer this for the record. I
would, however, like ‘to read a very short portion of what we are
about, since Dr. Keyworth, I think, laid the foundation of the task
that we are about in an excellent way.

Secretary Weinberger recently selected me to be the program’s
Director. I began acting in this capacity on April 16, and of course
I am very pleased to be here today to testify before this committee.

We are frequently asked whether the purpose of the Strategic
Defense Initiative is to defend people or military forces. That was
your question, sir. Accomplishment of both missions is essential to
the ultimate goal, which is to provide security for the people of the
United States and—and I would like to underscore—our allies.

The immediate objective, however, is to conduct research on
those technologies which might enable the development of defen-
sive systems capable of intercepting ballistic missiles after they
have been launched and preventing them from hitting their tar-
gets.

Once proven, these technologies could be used for the design and
development of an appropriate system of defenses. The highly effec-
tive defenses that we envision have three attributes which we be-
lieve would contribute to that ultimate objective. First and fore-
most, an effective defense against ballistic missiles would improve
stability and reduce the likelihood of war by eliminating the mili-
tary utility of a preemptive nuclear strike. Second, in the unlikely
event, whether planned or accidental, that nuclear weapons would
be used in the face of effective ballistic missile and other defenses,
such defenses would save lives and limit damage. Third, by reduc-
ing the value of offensive nuclear forces, both military and econom-
ic incentives would be created for negotiated offensive force reduc-
tions.

q 1 t?ink Dr. Keyworth made each of those points in much more
etail.

I would like to make a special point of the fact that our research
is focusing on defenses against ballistic missiles of all ranges, in-
cluding tactical and theater range systems, as well as ICBM’s and
SLBM’s.

In this morning’s paper, we were quoted as widening the pro-
gram. That really is not true. Administration witnesses have for
some time tried to articulate that it is, in fact, defense against the
nuclear ballistic missile with the characteristics that it has of
rising for many hundreds of miles above the atmosphere and there-
fore systems tKat we may develop or may be effective or prove to
be effective against those kinds of nuclear ballistic missiles would
be effective, not only for intercontinental range missiles, but also
for the shorter-range theater types of missiles themselves.

We are not seeking only to {uild defenses for the United States.
As Secretary Weinberger has indicated, our concept of an effective
gefense is one which protects our allies as well as the United

tates. -

Finally, I must underscore Soviet efforts in the ballistic missile
defense area. The evidence of massive Soviet investments and pro-
grams is overwhelming. Were they to deploy the fruits of their pro-
grams unilaterally, the consequences to our national security

34-385 0 - 84 - 2
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would be exceedingly grave. However, a U.S. program capable of
responding to Soviet deployment could lead to a safer world, with
deterrence increasingly based on effective defenses for all sides.

Now, that is truly the objective. There is a description of the
technologies of the systems, but I think that Dr. Keyworth’s expla-
nation is a superb base on which any questions you might like to
ask would be available.

However, Dr. Cooper, would you like to comment on relationship
to the ASAT?

[General Abrahamson’s prepared statement follows:]
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THE PRESIDENT'S STRATEGIC DEFENSE INITIATIVE
(SDI)

INTRODUCTION

In a speech to the American people a year ago, President Reagan
offered the hope of a world made safe from the threat of ballistic
missiles. More specifically, he stated, "Our ultimate goal ... (is)
eliminating the threat posed by strategic nuclear missiles,™ and "our
only purpose ... 18 to search for ways to reduce the danger of nuclear
war, "

President Reagan based this goal on recent technological advances
which, he believes, offer us, for the first time in history, the
opportunity to strengthen deterrence through effective defenses, rather
than only through the threat of retaliation. He is determined that we
exploit fully this opportunity. I am convinced he is right.

Secretary Weinberger recently selected me to be the program's
director. I began acting in this capacity on April 16, and I am pleased
to be here today to testify before this committee. I would like to give
you a general overview of the program, including its purpose, the funds
we are requesting, and a summary description of the research and
technology efforts we propose to pursue,

THE GOAL OF THE SDI

We are frequently asked whether the purpose of the Strategic
Defense Initiative (SDI) is to defend people or military forces.
Accomplishment of both missions is essential to the ultimate goal, which
is to provide security for the people of the United States and our
allies. The immediate objective is to conduct research on those
technologies which might enable the development of defensive systems
capable of intercepting ballistic missiles after they have been launched
and preventing them from hitting their targets.

Once proven, these technologies could be used for the design and
development of an appropriate system of defenses. The highly effective
defenses that we envision have three attributes which, we believe, would
contribute to the ultimate objective, First and foremost, an effective
defense against ballistic missiles would improve stability and reduce
the likelihood of war by eliminating the military utility of a
preemptive nuclear strike. Second, in the unlikely event--whether
planned or accidental--that nuclear weapons would be used in the face of
effective ballistic missile and other deferses, such defenses would save



17

lives and limit damage. Third, by reducing the value of offensive
nuclear forces, both military and economic incentives would be created
for negotiated offensive force reductions.

I want to make a special point of the fact that our research is
focusing on defenses against ballistic missiles of all ranges, including
tactical and theater range systems as well as ICBM's and SLBM's. We are
not seeking only to build defenses for the United States. As Secretary
Weinberger has indicated, our concept of an "effective" defense is one
which protects our Allies as well as the United States.

I must underscore Soviet efforts in the ballistic missile defense
area. The evidence of massive Soviet investments and programs is
overwhelming. Were they to deploy the fruits of their programs
unilaterally, the consequences to our national security would be
exceedingly grave. However, a U.S. program capable of responding to
Soviet deployments could lead to a safer world, with deterrence
increasingly based on effective defenses for all sides.

FUNDING

We plan an aggressive, adequately funded program to pursue the
relevant technologies at the maximum reasonable rate. For fiscal year
1985 we are requesting approximately $2 billion (total for DoD and DoE).
We anticipate that during the fiscal year 1986-89 pericd, approximately
$24 billion will be required.

The program is not a "new start" in the usual sense. Substantially
all of the relevant technologics have been funded in previous years, but
not all have been specifically related to defending against ballistic
missiles. To implement the President's Strategic Defense Initlative, we
have focused these previously existing related research efforts into a
single program, and augmented the previously planned level of DoD
funding for fiscal year 1985, $1,527 million, by $250 million, for a
total request of $1,777 million. The DoD request is for 71% real growth
in relevant technologies from fiscal year 84 to 85, and 16% relative to
pre-SDPI plans for fiscal year 1985. Part of the Initiative includes
technologies involving nuclear devices, which are developed by the
Department of Energy. Their work in direct support of this initiative
in fiscal year 1985 is a portion of their nuclear resecarch, development,
and test funding. It i{s estimated at $210 million (It is not a
separate, specific line item.) for a total program of $2 billion.

The DoD portion of the program has been divided into five technical
areas, and a new program element has been established for each of them.
These program elements are:

1. Surveillance, acquisition, and tracking,
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2. Directed energy weapons,

3. Kinetic energy weapons,

4, Systems analyses and battle management, and
5. Support programs.

These are Defense level program elements, Their descriptions are
found in the Defense Agencies book of RDT&E descriptive summaries.

THE CONCEPT OF DEFENSE

The flight of a ballistic missile can be considered in four phases.
The first is the boost phase, in which the first and second stage rocket
engines of the missile are burning., They produce an intense and unique
infrared signature. In the-second, or post-boost phase, the bus
separates from the main engines, and the multiple warheads are deployed
from the bus, along with any penetration aids such as decoys and chaff.
In the third, or mid-course phase, the multiple warheads and penetration
aids travel on ballistic trajectories through space, above the earth's
atmosphere. In the fourth, terminal phase, the warheads and penetration
aids reenter the earth's atmosphere, where they are affected by
atmospheric conditions.

Our program seeks to explore techrnologies enabling the engagement
of attacking missiles in all four phases of their flight. This would
require a number of capabilities, including global, full-time
surveillance to warn of an attack. There is leverage in engaging the
missiles in the boost phase, because the multiple warheads and
penetration aids have not yet been been deployed. After deployment, we
must be able to discriminate warheads from decoys, so we can target only
the real threats. We must be prepared for the attacking warheads to be
salvage fuzed; therefore, our terminal defenses must engage them at as
high an altitude as possible. And in addition to the individual
engagement capabilities, we must have a survivable battle management
system capable of efficient, global control.

The technologies for the terminal defenses are also likely to be
applicable to defense against the shorter range nuclear ballistie
missiles, such as submarine launched ballistic missiles and theater
range ballistiec missiles, which wmay not have trajectories high enough to
permit their attack with exoatmospheric systems, and which have short
times-of-flight. Such technologies are important for defense of our
allies.
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THE TECHNOLOGIES

Surveillance, acgbisition, and tracking:

Surveillance, acquisition, tracking and kill assessment (SATKA)
includes sensing of information for initiation of the defense engagement
and for battle management and assessment of the status of forces before
and during a defense engagement against nuclear ballistic missiles. It
also includes signal processing and data processing for discrimination
of threatening reentry vehicles from other objects and backgrounds. A
crucial philosophy of design is that surveillance and acquisition should
be autonomous in each phase of the engagement, but that tracking and
kill assessment should be consultative through battle management. These
requirements are necessary so that the contributions to leakage from
missed detections remain independent to insure very high quality
tracking and kill assessment.

The goal of this program is to develop and demonstrate the
capabilities needed to detect, track, and discriminate objects in all
phases of the ballistic missile trajectory. The technology developed
under this program is quite complex, and any eventual system must
operate reliably even in the presence of disturbances caused by nuclear
weapons effects or direct enemy attack.

This program has several component technology development programs
which culminate in hardware demonstrations. A focused effort to study
the observables during each phase is the first major element .of the
program. Optical, infrared, and radar signatures of reentry vehicles
and penetration aids will be measured. The new techniques of radar
imaging represent another element. Similarly, optical imaging, using
lasers rather than radar beams, will be pursued. Finally, a substantial
effort is included to develop cooled infrared sensors and near real-time
signal processing.

The technology programs outlined above will lead to a series of
hardware demonstrations, Four key demonstrations have been identified
at this time, with the possibility of more in the 1990s as technology
progresses. One demonstration will be an advanced boost-phase detection
and tracking system. Another major demonstration is designed to track
and discriminate attacking objects in mid-course using advanced Long
Wavelength Infrared (LWIR) sensors. The ability of airborne infrared
sensors to identify and track reentering objects will be demonstrated in
the Army's Airborne Optical System (A0S) development program. Ground
radar imaging and tracking demonstrations will continue as part of the
Army's terminal and midcourse defense programs. As other technologies
mature, such as radar and optical imaging, new demonstrations will be
conducted. As these demonstrations are completed, we will have obtained
the technical information required to decide whether defensive systems
of the necessary capability can be built, considering this key element
of the defense design.
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Directed Energy Weapons:

This program pursues four basic concepts identified as potentially
capable of meeting a responsive threat--space~based lasers, ground-based
lasers, space-based particle beams, and nuclear driven directed energy
weapons, It also provides for establishment of the National Tri-Service
Laser Test Range at White Sands Missile Range, NM. The basic technical
thrusts include beam generatcrs {lasers and particle accelerators), beam
control, large optics, and acquisition, tracking and pointing. Our
request includes funds to search for technological opportunities for new
and innovative capabilities.

The goal of the directed energy technology program is to bring the
most promising concepts for boost and post-boost phase intercept to an
equivalent technical maturity in the early 1990's, At that point we
expect to be able to demonstrate a readiness for technology validation
in system level demonstrations of the concepts selected to move into
that phase. To achieve that goal we plan to demonstrate the feasibility
of the leading candidate beam generators by the mid 1980's and their
scalability to weapon performance levels in the late 19€0's or early
1990's, In beam control we will demonstrate by the end of the decade a
capability to control wavefront errors, maintain beam alignment within
the system, compensate for atmospheric effects; and provide the
components necessary to transmit and control the high intensity beams.
In large coptics, we plan by the 1990's to demcnstrate several approaches
for providing the large diameter ground and space-based optics required
for most directed energy concepts and all surveillance systems employing
optical and electro-optical sensors. In our acquisition, tracking and
pointing efforts, we envision in-space tests that verify our capability
to point with the necessary precision, to acquire and track targets of
interest, and to provide early experiments in imaging and designation.
Finally, we are considering integrated technology experiments to show
that we can integrate the weapon subsystems with requisite efficiency.
With these demonstrations completed we will have provided the basis for
a decision whether we are ready to move into the more complex system
level demonstrations required in the technology validation phase of R&D.

Kinetic Energy Weapons:

Kinetic energy weapons include interceptor missiles and hyper-
velocity gun systems, The primary roles for these weapons include (1)
midcourse engagement of reentry vehicles not destroyed during boost or
post-boost phases, and of post-boost vehicles that have not dispensed
all of their RV's, (2) terminal (i.e. endoatmospheric) engagement of
RV's not destroyed during the previous phases of their flight, (3) space
platform defense against threats not vulnerable to directed energy
weapons, and (4) boost-phase engagement of short time-~of-flight, short
range submarine launched ballistic missiles., Additional roles for these
weapons include (1) boost phase intercept from space-based platforms,
and (2) midcourse engagement from space-based platforms. The kinetic
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energy weapons will rely on nonnuclear kill mechanisms to destroy the
intended target. The key technologies required to develop these weapons
include (1) fire control, (2) guidance and control, (3) warheads and
fuzing for guided projectiles capable of being launched by missiles or
hypervelocity guns, (l) hypervelocity launchers, (5) and high
performance interceptor missiles.

The goals of the kinetic energy weapons program are: (1) expansion
of the technology data base to support the development of improved and
advanced weapons and (2) development and flight demonstration of kinetic
energy weapons which are designed to satisfy the SDI mission needs
outlined above. Technology programs are planned for endoatmospheric and
exoatmospheric interceptor designs, a hypervelocity lauricher design, and
the systems engineering and analysis required to integrate the various
advanced subsystems and components into effective system constructs.
Investigations will also be undertaken in novel and advanced techniques
which have the potential for a high payoff in performance and/or cost
effectiveness in the design of these weapons systems., Hardware
development and flight test demonstration of a number of kinetic energy
weapons system designs will also be undertaken as part of this program.

Systems Analyses and Battle Management:

This program has been divided into two technology projects. The
Battle Management/Command, Control, and Communications technology
project will develop the technologles necessary to allow eventual
implementation of a highly responsive, ultra reliable, survivable,
endurable and cost effective BM/C3 system for a low-leakage defense
system. This BM/C3 system is expected to be quite complex and must
operate reliably even in the presence of disturbances caused by nuclear
effects or direct enemy attacks. This program seeks to (1) develop the
tools, methods, and components necessary for development of the BM/C3
system, and (2) quantify the risk and cost of achieving such a BM/C3
system to control the complex, multi-tiered SDI system. The systems
analyses project will provide overall SDI systems guidance to weapons,
sensors, C3, and supporting technologies. Tasks include threat
analyses, mission analyses, concept formulation, system conceptual
design, and subsystem requirerents definition, system evaluation, and
technology assessment for all levels of a multi-tiered, low-leakage
system.

One of our early tasks will be to conduct a "sanity check" on the
defense responsibilities allocated to the various phases of the multi-
tiered system by the Defensive Technology Study. Even though we know
that many of our weapons and sensor concepts will require orders of
magnitude performance improvements to accomplish the President's defense
objectives, we also know that effective overall system guidance will
efficlently focus these technology efforts and help us avoid "gold
plating” and "blind alleys."
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Ohviously, if such a complex defense system were deployed, it would
require positive control of its operations. We have to assure that we
can turn the system on when it is needed and assure that it is safe when
not necded. Just as importantly, the system must not be regarded as a
"paper tiger" by the Soviets if it is to serve as an effective deterrent
to nuclear war. Therefore, its credibility must be based on a
demonstrated capability to manage the surveillance, tracking and
intercept actions over the multi-tiers of this complex system. The
information processing capability, specifically the development of
complex software packges, necessary to associate outputs from multiple
sensors, performing discrimination and designation, and "birth to death"
tracking, plus kill assessment is expected to stress software
development technology.

Our immediate need is for effective approaches and tools for
achieving high performance processors and software, and responsive
communications networks that provide high reliability and fault
tolerance, Evaluation and demonstration of this complex defense system
and its C3 will largely depend upon simulation. Therefore, development
of effective modeling and simulation tools will also be an early
priority endeavor.

Support Programs:

This program element funds a collection of essential efforts
designed to provide timely answers to a variety of critical SDI support
related questions. The Defensive Technologies Study (the report of the
Fletcher panel) identified two areas that should receive priority
attention in the SDI program.

First, for each weapon concept under consideration, we must develop
the ability-to scientifically predict the minimum energy that will be
required, in a variety of engagement scenarios, to kill unhardened,
retrofit hardened, and responsively hardened Soviet systems. These data
will have a large effect on our choice of candidate system concepts.

The feasibility of SDI may well hinge on the results of these efforts.
The Lethality and Target Hardening project of the Support Programs
effort is structured tc provide these data.

Second, the ability of any deployed ballistic missile defense
system to survive in the face of dedicated attack and to continue to
function effectively must be established. The concepts, technologies
and tactics necessary to insure continued system effectiveness will be
defined and developed under the Survivability element of Support
Programs, The output from this effort will be fed into all other
elements of the SDI--particularly into the Systems Concepts and Analyses
efforts,

.

Additionally, support programs will fund development of the
technologies necessary for improved space logistics capabilities. These
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include the advanced orbital transfer vehicle capabilities that SDI wiil
likely require. We will also evaluate the technical feasibility and
cost effectiveness of using extraterrestrial materials for certain SDI
applications.

Many SDI system elements (weapons, sensors, etc.) will require
large amounts of electrical power., The Power and Power Conversion
element of support programs will fund concept definition and technology
development for multimegawatt power systems. This effort will fully
exploit the technologies being developed in the joint NASA, DoE, DARPA
SP-100 program, Both nuclear and non-nuclear systems and technologies
will be considered.

The Department of Energy's Contribution to the SDI program:

Although funded separately, the Department of Energy (DoE) program
is integral to the overall Strategic Defense Initiative program. DoE
funded efforts include concepts for nuclear driven x-ray lasers,
survivability and lethality, and support subsystems, Other efforts,
such as space-based neutral particle beam technology, are being
performed by the DoE laboratories with DoD funds. A memorandum of
understanding, to be signed by the Secretaries of Defense and Energy, is
presently in coordination., It will establish specific relationships
between the elements of DoD and DoE engaged in planning and execution of
the SDI. In accord with current policy, the DoE will have primary
responsibility for nuclear source development, and the DoD for
applications, target acquisition, beam control, and pointing/tracking.
The DoE laboratories have unique facilities and capabilities to address
many aspects of these difficult problems.

MANAGEMENT

The Defensive Technologies Study (the Fletcher panel report)
emphasized the importance of strong central management for the SDI. The
Department of Defense is absolutely committed to this principal and I
would like to outline how we are following this guidance.

We have established a Strategic Defense Initiative Organization to
manage the SDI program, The Secretary of Defense intends that the
director will report directly to him and will have overall
responsibility for managing the program and reporting on its progress.
In the next few weeks we will organize a highly centralized dedicated
staff to proceed with this important effort.

We will also work to establish relationships with other agencies
and organizations, both within and outside the Department of Defense, to
facilitate progress on the program. The Senior Interagency Group-
Defense Policy (SIG-DP) has overseen all efforts of the SDI to date.
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This group, chaired by the Deputy Secretary of Defense and including
senior representatives from all US national security organizations, will
continue to provide top level coordination and review of both our
technology work and the political and military implications of strategic
defense for the US and its allies. An SDI Executive Committee (EXCOM)
consisting of the senior officers of the Services, Military Departments,
Defense Agencies and compcnents of the Office of the Secretary of
Defense, and also chaired by the Deputy Secretary of Defense, has
coordinated internal DoD efforts on the SDI. The EXCOM will continue in
this capacity. In order to execute the program we will establish, in
consultation with the Services and Defense Agencies, constructive
relationships with those Service and Agency staffs. The charter further
authorizes the establishment of a special SDI Advisory Panel consisting
of scientific, industrial, and academic experts who will assist us and
provide important independent assessment of our plans and research
efforts, We will work with the Joint Chiefs of Staff and the Under
Secretary of Defense for Policy in establishing mechanisms for assessing
the strategy and policy implications of defensive capabilities. We will
also work closely with the Under Secretary of Defense for Research and
Engineering to coordinate SDI programs with other related DoD programs
to avoid duplication of effort. Since a significant portion of the SDI
will be conducted by the Department of Energy, we have a formal
memorandum of understanding now in coordination to cover that
Department's SDI work.

To carry the SDI through for the long-term there are three
fundamental authorities which the director will have:

1. Establishment of streamlined channels of communication and
direction with the Services and Agencies which will be conducting
the work. Each Service and Agency will be asked to designate a
single office of responsibility for its portion of the SDI, This
will facilitate prompt response on the program,

2. Responsibility to the Secretary of Defense for the SDI’
planning, programming and budgeting system.

3. In consultation with the Service and Agency staffs, the
Director will designate lead organizations, responsible for
execution of the SDI projects and tasvs. These projects and tasks
have been centralized in five Program Elements which will be
managed by the SDI staff. He will initiate reprogramings as
required. We will seek class Determination and Findings authority
for the SDI, as well as simplified procedures for rapid and
creative means of achieving program objectives.

The most important aspect of our management structure is the
availability of top~notch dedicated people. I am already singularly
impressed with the people with whom I will be working, both within the
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O0ffice of the Secretary of Defense and within the Services and Agencies.
I have every reason for confidence that these people will meet the
challenge the President has set.

CONCLUSION

In conclusion, I am pleased to have the opportunity to contribute
to making the President's vision a reality. He has outlined a strategy
of hope for people all over the world and for future generations. We
need your help and commitment to undertake this noble challenge. We are
dedicated to a program that will provide our future leaders with options
to enhance deterrence and stability by eliminating the threatening role
that ballistic missiles play in our world. The mere promise of such
options may remove the pall of fear and anxiety that overshadows our
young and provide them with the confidence that their future need not be
dominated by the overriding fear of nuclear destruction.

STATEMENT OF DR. ROBERT S. COOPER, DIRECTOR, DEFENSE
ADVANCED RESEARCH PROJECTS AGENCY

Dr. Cooper. In your letter requesting that we come today to testi-
fy, you asked for a summary of the current status of the ASAT pro-
gram, and I have prepared testimony which I would like to insert
into the record which does summarize the current status. But per-
haps I could just summarize briefly some of the contents of that
testimony.

The President has articulated in the past the need for a U.S.
ASAT capability, and a program which was started in the latter
part of the 1970’s to accomplish that is well underway. Certain low-
altitude Soviet satellites represent a serious threat to our land, sea,
and aerospace forces, and we must have the capability to engage
these systems in the event of conflict.

The baseline air-launched minature vehicle, ASAT, is now in
flight test. The first test was highly successful and demonstrated
booster and guidance performance. There is every indication that
the system will be capable of meeting fully its original performance
specification and can be made even more capable as the Soviet
threat matures or in the event the Soviets attempt to countermeas-
ure the system.

Although we have conducted studies, we have no current plans
to extend the performance of this system to higher altitudes. We
are conducting basic research on directed energy technologies that
one day may have ASAT applications. Some of these technologies
are being developed within the context of the strategic defense re-
search program, which Jay and Jim have both talked about. |

Other multiuse technologies, such as surveillance and computer
science, also may play key roles in advanced ASAT systems of the
future. All of our activity in this area is completely consistent with
our policy on arms control.

That policy, succinctly stated, is that the United States will con-
sider verifiable and equitable arms control measures that would
ban or otherwise limit testing and deployment of specific weapons
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systems, should these measures be compatible with U.S. national

security. : i

Nbw, the issue in the ASAT program is what is in the interest of
U.S. national security? And in the particular case of the ASAT pro-
gram, the ASAT is specifically aimed at surveillance systems which
can be used for real-time targeting of our forces in the case of a
conventional or nuclear conflict with the Soviet Union. That capa-
bility is an official military requirement, and it is even a good idea.

We would solicit your strong support to complete the ASAT pro-
gram. It is not, as many have indicated, a tens of billions of dollars
enterprise. The R&D program we estimate will cost about $1.35 bil-
lion tovrun out: We expect to invest about $2.5 billion in the pro-
curement of the actual ASAT interceptors themselves and all of
the ancillary equipment, and we expect that only $39 million of
military construction funding will be required for that program, for
a total of about $4% billion, for a capability which will protect dur
tactical forces in time of potential conflict with the Soviet Union.

T}ff;nk you very much, Mr. Chairman. That concludes my re-
marks. ..

Dr. KEYwWoRTH. Mr. Perle.

[Dr. Cooper’s prepared statement follows:]

PREPARED STATEMENT OF DR. RoBERT S. COOPER

Mr. Chairman and members of the committee, I am pleased to have this opportu-
nity to appear before you this morning to address the U.S. ASAT program.

e President outlined the need for an ASAT system in his National Space Policy
Statement of July 1982: “The primary purposes of a United States ASAT capability
are to deter threats to space systems of the United States and its allies and, within
such limits imgosed by international law, to deny any adversary the use of space-
based system that provide support to hostile military forces.” i

For United States and allied security, the United States must continue its efforts
to prom—aga-imt—threatening sa‘ellites. ASAT capabilities complement other meas-
ures t could be used throughout a conflict. To do otherwise would undermine
both conventional and nuclear deterrence. :

The baseline United States ASAT program is focused explicitly on those Soviet
satellites which threaten United States and allied terrestrial interests in time of
war. All of these Soviet satellites operate at low altitude. While the U.S. miniature
vehicle ASAT system will be able, when operational, to attack only a portion of all
Soviet satellites, it will be able to seriously degrade Soviet reconnaissance and tacti-
cal targeting capability and thus serve U.S. deterrence objectives. It cannot and
need not attack Soviet early warning or communications and navigation satellites at
high altitudes.

The U.S. miniature vehicle ASAT consists of three segments: a surveillance
system, a mission control center, and the ASAT weapon system. The surveillance
system provides the orbital tracking data necessary to target Soviet satellites. The
space detection and tracking system, an existing world-wide network of radar and
optical senisors is—used for this purpose. The data from these sensors are sent to

ORAD Cheyenne Mountain Complex for compilation and analysis. Using this data,
the Mission Control Center, also located in Cheyenne Mountain, generates intercept
profiles for the weapon system. The weapon system, presently under development
consists of an infrared-guided nonnuclear miniature vehicle mounted on a two-stage
SRAM/ALTAIR booster. This is carried aloft and launched from a specially modi-
fied F-15 aircraft. The MV will be capable of attacking satellites in low altitude
orbits. It is to be deployed at two bases: Langley AFB, Va. on the east coast and
McChord AFB, Washington on the west coast.

The main activity of the ASAT development program at the current time is the
test program. Captive carry flight tests, to verify compatibility between the F-15
aircraft and the missile, and to test the prototype mission control, began in Decem-
ber 1982. We have completed 17 such tests to date. In January 1984, we had the first
test of an actual ASAT missile launch from an F-15. The objectives were to test the
ejection of the missile from the aircraft, the propulsion and guidance systems of the
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missile and the miniature vehicle dispenser system. An inert miniature vehicle sim-
ulator was used in this test. All test objectives were met.

The objective of the next test will be to test the acquisition and tracking capabil-
ity of the miniature vehicle. The third test scheduled for late this year, subject to
satisfying the conditions of the so-called Tsongas amendment, will be the first one
against an object in space—an instrumented test vehicle.

The most recent estimate for the cost of the air-lJaunched miniature ASAT is $1.35
billion for development, $2.50 billion for procurement, and $39 million for milcon.
Approximately $1.00 billion will have been spent in FY84 and prior years.

The Air Force is funding, at a very low level (about $500 thousand in FY85), stud-
ies to examine concepts for improvements to the current ASAT system. Other prom-
ising technologies which might have ASAT applications for the future, such as
ground-based lasers, are also being investigated in our basic research program. We
have no ongoing program to select a specific follow-on ASAT system with a higher
altitude capability.

STATEMENT OF HON. RICHARD N. PERLE, ASSISTANT SECRE-
TARY OF DEFENSE FOR INTERNATIONAL SECURITY POLICY

Mr. PERLE. Mr. Chairman, I am grateful for this opportunity to
appear before this committee to participate in these discussions on
antisatellite arms control and the U.S. ASAT program.

On March 31 of this year, the President issued his report on U.S.
Policy on ASAT Arms Control. It is a comprehensive report that
provides a large amount of data to support an informed debate on
this issue. It also sets forth a policy which I hope you will be per-
suaded is in the best interest of the United States and its satellites.

The report concludes—and I quote—that: “No arrangement or
agreements beyond those already governing military activities in
outer space have been found to date that are judged to be in the
overall interest of the United States and its allies.”

However, the report also notes that, guided by the criteria con-
tained in the President’s space policy announced on July 4, 1982—
and again I quote: “The U.S. has been studying a range of possible
options for space arms control with a view to possible negotiations
with the Soviet Union and other nations if such negotiations would
serve U.S. interests.”

The reasons why the administration has been unable to recom-
mend ASAT arms control measures include the unverifiability of
proposed measures, the difficulty of defining ASAT systems in a
comprehensive way that would effectively limit threats to the
United States and allied satellites, and the threats posed by Soviet
targeting and reconnaissance satellites that undermine convention-
al and nuclear deterrence. Each of these factors is discussed at
length in the President’s report, so I will not go into great detail
about them here and now.

I would like, however, to say just a few words about verification,
since it is sometimes argued that concern about verification is
simply a pretext for avoiding arms control agreements that are in
fact opposed on other grounds. I can assure you that our concern
about the verifiability of an ASAT arms control agreement is genu-
ine.

As the committee is aware, we are talking about the survivabil-
ity of a relatively few but vital U.S. satellites. From this point of
view, an unverifiable treaty is far worse than no treaty at all.
Under an insufficiently verifiable treaty, the Soviets would be able
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to develop and maintain a covert capability to attack those vital
satellites.

For example, a small covert supply of ASAT interceptors would
be enough to do a disproportionate amount of damage to our space
assets, since these could be launched using boosters that the govi-
ets could legitimately maintain for other space programs.

Similarly, given the wide range of space s¥stems, including some
nonweapon systems that could have an ASAT capability, the oppor-
tunities exist to develop an ASAT capability in the guise of some
thing else. Even if the tests of this capability were detected, there
would be considerable, perhaps insurmountable, difficulty in distin-
guishing the ASAT capability from an innocuous civil or military
capability which it resembled.

We, on the other hand, would be most likely to relax our unilat-
eral efforts to make our satellites more survivable, and would of
course find that funding for these efforts were more difficult to
obtain in the absence of hard evidence of Soviet cheating.

Furthermore, we would not be able to deter a Soviet attack on
our satellites during a crisis, since we would not have developed an
operational ASAT capability of our own.

For this reason, I think it is those who most worry about the sur-
vivability of our satellites who should be most wary of an insuffi-
ciently verifiable ASAT agreements. I might add that these judg-
ments come against the background of our report issued by the
President at the end of last year in which he has found, after ex-
tensive study, that the Soviets are presently violating the most im-
portant arms control agreements that exist between this country
and the Soviet Union. ’

I was struck that in the opening remarks that preceded the testi-
mony in this hearing, not a word was said about the impact on the
confidence that we can have in low verifiable or marginally verifia-
ble or unverifiable arrangements of a record of systematic viola-
tions of existing agreements.

In addition to the problems associated with arms control in this
area, I believe that we must avoid unilateral actions that would un-
dercut our national security. In particular, the Congress should
reject measures that would have the effect of preventing the
United States from acquiring an ASAT capability while leaving the
Soviets in full possession of theirs.

I wish to emphasize that the Soviet Union presently has an oper-
ational ASAT capability and the effect of most of the proposed leg-
islation that I have seen would be to prevent the United States
from proceeding to develop a countering capability of our own, thus
leaving the Soviets with a monopoly of this capability and leaving
us without the capability to respond in kind in the event that the
Soviets in wartime were to launch an attack on our critical satel-
lites in space.

Mr. Chairman, my prepared remarks have been brief, because I
think that the President’s report speaks for itself. Like the others
present, I would be happy to answer any questions you may have. -

I would only like to make one comment in response to comments
made earlier in the opening statements. I believe it was Senator
Pressler who said we would all be delighted if we did not have
MIRV’s [multiple independently targeted reentry vehicles] today.
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The implication of the way that was put is that the Soviets would
have refrained from developing MIRV’s if the United States had
refrained from developing MIRV’s. I observed in reading remarks
made by Senator Pressler on the floor of the Senate, that he has
described the situation in the late 1960’s as one in which the
United States refused to consider arms control as a way of dealing
with the evolution of MIRV technology.

I wish to set the record straight on that point. Under the Nixon
administration, in the early days of the SALT I negotiations, we
did in fact propose a MIRV ban to the Soviet Union. The Soviets
rejected our proposal because it was tied unavoidably to a require-
ment for onsite inspection. As we had no sure means of determin-
ing whether a missile contained one or more warheads, I think the
historical record on this is clear. We made the effort, and it was
unsuccessful.

I would be delighted if the Soviets did not have MIRV’s today,
but I fail to see how a unilateral decision by the United States not
to proceed with MIRV would have produced a similar decision on
the part of the Soviet Union, and indeed all of our historic experi-
ence suggests that the Soviets will deploy any weapon of which
they are capable independently of the attitude of the United
States. I cannot think of a better example of that than the ASAT
weapon that the Soviets possess today, a weapon they deployed
long before the United States even considered a program of its
own, and that they have maintained operational for a number of
years.

If I may make one further comment, Senator Tsongas has ex-
pressed the prediction that history will not treat this administra-
tion kindly, because, as I understood it, there has been no progress
on arms control. I find that an astonishing statement in light of
the fact that the failure to achieve progress on the principal arms
control negotiations underway lies directly with the party that has
walked out of those negotiations.

It is, after all, the Soviet Union that has walked out of the nego-
tiations on intermediate nuclear forces. It is the Soviet Union that
has walked out of the START negotiations, and it seems to me any
fair evaluation of the responsibility of this administration, com-
pared to the responsibility of what has now become three Soviet
administrations during the period that we have been negotiating,
would have to focus on the question of whether the proposals made
by the United States at the INF talks, at the START talks, have
been fair and equitable proposals that provide a reasonable basis
for negotiation, because it seems to me that unless you can show
that the proposals put forward by the American side have not been
an adequate basis for negotiation—and we would be delighted to
hear suggestions for other propcsals that would bring us closer to a
success—the otherwhelming fact remains that the Soviets have
walked out of those negotiations and there is precious little we can
do to advance toward progress on arms control when the other side
won’t come to the table.

Senator TsoNGAs. Mr. Chairman, I would like to state for the
record that the United States has negotiated and then not ratified
three separate treaties that sit before this committee—the Peaceful
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¥uclear Explosion [PNE], Threshold Test Ban [TTB], and SALT II
reaties.

~The current administration and Mr. Perle were instrumental in
making sure SALT II was never ratified. They are also refusing to
even talk about ASAT's or “Star Wars.” That is the historical
record. I would hope that when that is looked at objectively, the
record will be viewed as not as clearcut as has been suggested.

Thank you.

Senator PRESSLER. Also, let me say that I think you are referrin
to my statement on MIRV’s that was in a Los Angeles Times op ecf
I suggested that efforts to control MIRV’s in the late 1960’s would
have better served U.S. interests. Again, at that time, we were told
that this was the solution to our security problems and that this
was going to give us a superiority that wouldn’t be challenged. And
once again, we are in a vulnerable position. Indeed, I believe the
Scowcroft Commission agrees with this.

In any event, I want to get into some of my questions because I
know some of my colleagues have to leave. First of all, in President
Reagan’s March 23 address, he called for a research and develop-
ment effort to “‘give us the means to render these nuclear weapons
impotent and obsolete.” First, do you believe, in your professional
judgment, that a complete defense against ICBM's is possible?
Second, if some ICBM warheads could still get through, what value
would such a defense have? Third, what would be the value of such
a defense if cruise missiles and bombers could get through it
anyway?

Anyone could respond to that.

General ABRAHAMSON. First of all, I think it is worthwhile to go
back to the Fletcher Commission report itself. What the Fletcher
Commission report outlined, again, a scientific effort to evaluate
the feasibility of establishing such a system itself was a layered
system. And the practicality of such a layered system does depend
on a reasonable effectiveness at each element of the layer or at
each layer. However, it is the sum of all of those layers that begins
to offer the hope of such an effective system.

For example, if there were five layers, and each layer was only
85 percent effective, then about one one-hundredth of 1 percent of
the missiles could—or the RV’s—could get through.

I think the important thing is that we have before us a goal, a
goal that is set out as a very difficult goal, but nonethecless one that
we should keep in mind as we investigate each of these technol-
ogies. The President has done that. He has set out a clarion call,
very similar, of course, to what President Kennedy set out just
before Senator Glenn’s initial flight, at a time when very few
people believed that you could go to the moon. And, in fact, ple
were not even sure exactly how at that point. But, nonetheless,
there was sufficient faith in the technology that America could
produce, that President Kennedy set that goal for all of us and it
was proven.

And I guess my experience as a technologist and as a manager
with a long career in this effort is that we indeed can produce mir-
acles. I think that is what the shuttle program has recently shown
me, and I believe that American technical muscle can, over a long
period of time, do precisely what has been laid out.
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The immediate step, however, is to investigate what is the best
way to proceed, a way that will be affordable, that certainly will
increase stability at every step on the way, and one that future
Presidents and future Congresses can debate and make a decision
about implementation of each stage of it.

Senator TsoNGAs. Mr. Chairman, may I ask for a repetition of
the example that was used about the five layers and 85 percent ef-
fectiveness? Would you repeat that for the record?

General ABRAHAMSON. Yes, sir. Five layers of a defensive system
might well include such a thing as a layer that could reach out and
intercept a ballistic missile shortly after it rises off the pad, when
it is indeed very vulnerable, if you can project your power that far.

It may also then include a layer at the point that the ballistic
missile burns out, but before the time that it really separates into
many MIRV’d systems and decoys that make it difficult. There
could be one or two layers of midcourse and interception out of the
atmosphere, and finally, a layer down near the terminal area, simi-
lar to what has been talked about before in terminal defenses, per-
haps different technology involved.

If each of those layers were, as I indicated, 85 percent effective,
very few warheads would be able to get through. And that is, in
fact, the basis of that technology investigation.

Now, what the Fletcher Report is not is a specific suggestion of
what system it is that we should build in order to achieve that
goal. What it has laid out is a series of technical alternatives that
need to be evaluated very carefully. Some of those, I am sure, will
be effective; some, in the end, may not be effective.

So it is too early to firmly project and say at this point in time
we know that we can do this. However, I think many of us with
experience in what this country can produce do feel that that is a
worthy goal to set out.

Senator TsoNGgas. The number that you used was that if all five
layers were 85 percent effective, what percent would get through?

General ABRAHAMSON. .01 is the statistical number, sir—one one-
hundredth of 1 percent.

Senator PRESSLER. I shall ask just one more question, and then I
will yield my time to members who have to leave.

Dr. Cooper, in September 1982, I believe you testified before this
committee that proponents of space-based missile defenses ‘‘grossly
underestimated” the time involved and the costs associated with
these programs. Has your opinion changed?

Dr. Coorer. Not at all. As a matter of fact, I believe that over
the past year, the work of the Fletcher Committee and the state-
ments made by the President himself have shown that my judg-
ments on that are held by a large fraction of both the technical
and nontechnical community.

You have to realize that the proponents at that time were talk-
ing about having systems in space that were effective within 3 to 5
years. The President has said it may not be possible to create sys-
tems of this sort in this century. The Fletcher Committee said that
we may be able to create options for ourselves to start development
of systems in the 1990’s. All of those statements, except for the
very optimistic ones are consistent, I believe, with my testimony of
last year.
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Senator PRESSLER. I have some more questions, but I will yield to
my colleagues. I do want to put three articles from the magazine
Aviation Week and Space Technology which summarize the key
conclusions of the Presidential study groups on strategic defense
technology into the record. I will also place in the record two arti-
cles by Jeffrey Smith in Science which discuss the intergovern-
mental disputes that have arisen about the prospects and promise
‘of strategic defense.

[The articles referred to follow:]

{From Aviation Week & Space Technology, Oct. 17, 1983]
PANEL URGES DEFNSE TECHNOLOGY ADVANCES

SENIOR INTERAGENCY GROUP ADVISES STRONG NUCLEAR MISSILE DEFENSIVE EFFORTS
COUPLED WITH EARLY DEMONSTRATION PLANS

(By Clarence A. Robinson, Jr.)

WASHINGTON.—An Administration senior interagency group recommended to
President Reagan late last week that the U.S. embark on early demonstrations of
credible ballistic missile defense technologies to its allies and the Soviet Union.

In recommending a technology development plan to the President, the group, rep-
resented by Defense Secretary Caspar W. Weinberger and William P. Clark, assist-
ant to the President for national security affairs, stressed the importance of showing
the U.S. is determined to explore and has the competence to develop the required
ballistic missile defense technology.

Parallel study .

The interagency report melds a Defensive Technologies Study Team’s report with
a parallel strategy study conducted between June 1 and Oct. 1. It also presents to
the President four funding levels for developing an effective ballistic missile defense
system. Funding profiles from Fiscal 1985 through Fiscal 1989 range from $27 bil-
lion to $18 billion.

The Defensive Technologies Study Team was headed by James C. Fletcher, former
administrator of the National Aeronautics and Space Administration. The parallel
strategy group, known as the Future Security Strategy Study, called FS, was headed
by Fred S. Hoffman, director, Pan Heuristics, a division of Research and Develop-
ment Associates.

“With vigorous technology development programs, the potential for ballistic mis-
sile defense can be demonstrated by the early 1990s,” the interagency report said. It
also stressed that the development program will not impinge in the near term on
the 1972 antiballistic missile treaty with the USSR.

Maximum flexibility

‘“‘Early development programs are configured to provide maximum flexibility and
demonstrated capability within treaties, protocols, agreements and political con-
straints,” the interagency report said.

The report said the nation should establish the resolve for a new strategy to
defend against nuclear weapons attack.

It added that an advanced technology ballistic missile defense system for the U.S.
and its allies will reduce the military effectiveness of a Soviet preemptive attack
with nuclear-armed ballistic missiles. “By constraining or eliminating effective
counterforce options, the utility of strategic and thdater nuclear weapons are re-
duced and the threshold of nuclear war is raised. It undermines the confidence that
an attack will succeed.”

Early technology demonstrations planned by the interagency group include:

Underground tests at the Nevada nuclear test site leading toward the ability to
scale the Lawrence Livermore Laboratory’s X-ray laser to fu!l military power, to
control the laser beam spread, and simultaneously drive multiple lasers from a
single power source.

Acqusition and tracking of reentry vehicles using long-wavelength infrared sen-
sors and high-altitude aircraft. This also includes a separate demonstration of inter-
cepting warheads within the atmosphere above 50,000 ft. and nonnuclear kill de-
vices on interceptor missiles.
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Ground-based short-wavelength lasers demonstrated against spacecraft in an anti-
satellite role.

Generic acquisition, tracking and pointing in space against intercontinental ballis-
tic missiles in the boost phase. -

Airborne optical system sensor and a low-cost homing interceptor. These technol-
ogies are key to terminal and midcourse intercepts in a multilayered system. This
demonstration would be within three to five years following optical technology dem-
onstration on interceptor missiles.

Proof of principle to acquire Soviet ballistic missiles and to track the booster, the
first step in a high-technology payoff to use directed-energy weapons for boostphase
intercepts.

The plan calls for parallel early technology deronstrations in a three-pronged
program—infrared chemical lasers, ground-based excimer lasers and shorter wave-
length chemical lasers. Tests could be conducted within a few years to determine
the effectiveness of these devices against targets such as spacecraft.

A mid-infrared chemical laser spacecraft with 25-megawatt, 15-meter-dia. optics is depicted
above for long-range, space-based antisatellite/defensive satellite missions and for boost and
“midcourse ballistic missile defense applications. The laser platform would weigh 100,000 kg.,
and have a run time of 100 sec. Scaling to 102® watts/steerradian is possible. A multileyered
ballistic missile defense system designed to permit only a 10% leakage of reentry vehictes in
each layer, with overall leakage of O 1 %, is depicted in artist’s drawing at right. Two surveil-
lance and battle management platforms are positioned at an orbital altitude of 100,000 km.

A technology assessment conducted by the Defensive Technologies Study Team
that formed part of the interagency report called for the following:

Chemical infrared space laser with a 2-megawatt beam generator feasibility dem-
onstration in 1987. The device is scalable almost immediately to 10 megawatts be-
cause of breakthroughs in nozzle technology. Beam control of a 4-meter (13.12-ft.)
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x;%gslgented optical system and mid-infrared beam control could be demonstrated in

A 1988 demonstration in acquisition, tracking and pointing could be conducted
scalable to 50 nanoradians, with inertial reference technology to support 20-nanora-
dian pointing. .

Free electron visible laser in space with a technical feasibility demonstration by
1986 for multimegawatt devices.

Free electron ground-to-space relay, with atmospheric compensation proof of con-
cept by 1985.

Neutral particle beam technical feasibility demonstration/verification by 1985.
The technical feasibility of beam sensing would be demonstrated by 1986.

X-ray laser technical feasibility demonstration to 101¢ joules/steerradian by 1988.

The interagency group report calls for the Joint Chiefs of Staff to rapidly struc-
ture the program plan for ballistic missile defense technology for the Fiscal 1985
budget request to Congress, and for the chiefs to help structure the management
approach to the program.

Bridging document .

The interagency report to the President is also known as a bridging document
since it seeks to blend technology and strategy studies with funding profiles and rec-
ommendations. The funding for a technology limited effort prepares for early de-
ployment options. It would provide $2.6 billion to Fiscal 1985, a total of $27 billion
in Fiscal 1985 through 1989. The total through deployment of single layer of a mul-
tilayered defense by the year 2000 would be $92-94 billion. A multilayer system
would cost approximately %95 billion.

Without the early deployment option, the funding in Fiscal 1985 would remain
the same, but funding in Fiscal 1985 through 1989 would be reduced to $26 billion.
Intermediate funding, with no early deployment option and a later full system de-
ployment would be $2.2 billion in Fiscal 1985, and a total of $20 billion from Fiscal
1985 through 1989.

A fiscally constrained program would cost $1.8 billion in Fiscal 1985, and a total
of $18 billion in Fiscal 1985 through 1989. )

The bridging document from the interagency group calls for centralized manage-
ment of the ballistic missile defense program within the Defense Dept., “with a
carefully chosen leader specifically oriented with interagency management author-
ity similar to space intelligence efforts.”

The interagency report, based on input from the Future Security Strategy Study,
said advanced baflistic missile defense offers options to enhance deterrence and in-
crease strategic stability. It adds: “Even prior to deployment, the demonstration of
U.S. technology would strengthen military and negotiating stances, and options for
immediate deployment would play a significant role in deterrence.” It could be a
hedge against early Soviet Union breakout of the Antiballistic Missile Treaty.

Over the next few years, the interagency report said technologies can move to
higher confidence levels for critical ballistic missile defense decisions, while remain-
ing within current treaty/agreement constraints. The program is therefore struc-
tured to identify long-range system payoffs and near-term progress demonstrations.

The assessment of the U.S. program presented to Reagan determined that while
current technology levels can provide an effective counter to current Soviet inter--
continental ballistic missiles in some important contingencies, the effectiveness of
near-term deployment of systems based on present technologies alone could be
eroded by Soviet technology advances and operational responses.

“The long-term technology, however, holds particular promise for highly effective
and robust counters to Soviet countermeasures,” the report said.

Early demonstrations of ballistic missile defensive technologies would help the
U.S. in managing relations with the Soviet Union. But to aid in this, the USSR
must be convinced of the seriousness of purpose and the inevitability of U.S. success.
This would, according to the interagency report, drive up Soviet costs to maintain
an effective strategic force, develop the U.S. ability to adjust to emerging Soviet
countermeasures and reactive threats, and demonstrate resolve to sustain a meas-
ured steady effort by the U.S.

The technology effort, even in its early phases, complicates and confuses Soviet
plans to modernize strategic nuclear forces, the report said. “It drives them to try
and develop possible countermeasures, increase emphasis on their air-breathing
forces and conduct research and development on new families of weapons delivery
systems. It drives the USSR away from preferred approaches of updating and prolif-
erating existing strategic forces.”
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. The program being recommended to the President is designed to increase the So-
viets’ role in cooperating with a stable strategic environment. It alzo is designed to
‘‘alter the Star Wars fantasy, establish the credibility and then the reality of defen-
sive technologies.”

The successful demonstration of the technology required to develop and deploy a
defense system will build credibility and confidence, the report said. But the pres-
sure to demonstrate the technology could push for rapid deployment of “‘marginal or
brittle systems based on available technology,” and this should be avoided, the
report cautioned.

It proposes rapid development of technology that can deal with postulated Soviet
countermeasures. This development approach also would provide a hedge against
similar Soviet defensive technologies.

The interagency proposal to the President stresses that North Atlantic Treaty Or-
ganization countries and Japan should be convinced that even research and develop-
ment for ballistic missile defense will enhance the potential for arms control or re-
ductions, decrease the nuclear threat overall, increase crisis stability and improve
long-term relations with the Soviet Union. “It does not alter the commitment by the
U.S. to its allies’ defense,” the report said.

The Soviet Union has over the last decade conducted substantial research and de-
velopment in this technology area, “and vigorous defensive activity is necessary to
counter ballistic missile defense work by the USSR,” the report added. The key to
effective defense is low leakage with an indepth layered defensive system.

The boost-phase intercept is essential to the system because it destroys the missile
before it can deploy multiple warheads. This minimizes the attractiveness to the So-
viets of high-throw-weight missiles with large numbers of reentry vehicles.

Even a very effective boost-phase intercept capability would be augmented with
post boost, midcourse and terminal interceptor defenses. ““All of the concepts use
some space-based assets and survivability of these is a critical issue requiring com-
binations of technology and tactics available or becoming available. X-ray lasers,
chemical, excimer and free electron lasers, particle beams and kinetic energy hit-to-
kill devices all have high potential for boost-phase intercepts,” the report said.
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[From Aviation Week & Space Technology, Oct. 24, 1983]
U.S. STRATEGIC DEFENSE OPTIONS—STUDY URGES EXPLOITING OF TECHNOLOGIES

(By Clarence A. Robinson, Jr.)

WasHINGTON.—The Reagan Administration’s Defensive Technologies Study Team
has recommended a $21.1-billion development program through Fiscal 1989 to ex-
ploit emerging technologies, including an orbital array of large, new directed-energy
weapons and surveillance spacecraft. The plan is aimed at providing an effective
ba]lisltic missile defense for the U.S. and its allies against Soviet nuclear weapons
attacks.

While the team’s report outlined a long-term technology validation approach for
ballistic missile defense, it also recommended that ‘“certain intermediate technol-
ogies can and should be demonstrated as part of the evolutionary research and de-
velopment program.”

The scope of the recommended ballistic missile defense program is on the same
scale as the U.S. Apollo program that resulted in six lunar landings. An immediate
infusion of approximately $1.4 billion in the current fiscal year is part of the team’s
recommendation, with about half of that amount for directed-energy weapons devel-
opment and half for surveillance, acquisition and tracking technology.

The Defensive Technologies Study Team, headed by James C. Fletcher, former ad-
ministrator of the National Aeronautics and Space Administration (AW&ST Jul
18, p. 19), concluded that a decision to proceed with the program will require devel-
opment of a Saturn 5-class booster capability (about 280,000 1b. orbital pagload), and
the report is expected to be a factor in President Reagan’s upcoming decision on
development of a space station.

“A decision to proceed with ballistic missile technology development implies a de-
cision to [{)reoc with heavy-lift space booster development,” the Fletcher study
said. “We believe a space-based system may also require a continuous manned space
presence. Over 100 complex and expensive satellites with missions of highest nation-
al importance can be envisioned ... Both cost and effectiveness may justify
manned systems . . . Development of a repair and refurbishment system may be the
ke%" to operational and economic viability of space-based ballistic missile defense.”

he study team’s report said it takes “an ogtimistic view of newly emerging tech-
nologies and with this viewpoint concluded that a robust, multitiered ballistic mis-
sile defense system can eventually be made to work.”

The report added that the ultimate utility, effectiveness, cost, complexity and
degree of technical risk in this system will d{e})end not only on the technology, but it
also will depend on reponses by the Soviet Union to the ¥J.S. initiative, or to arms
control limitations. The new technologies that make ballistic missile defense attrac-
tive, according to the Fletcher report, are:

Directed-energy weapons—Nuclear pumped X-ray laser, neutral particle beam,
visible and infrared h’iﬁl"l-energy lasers.

Precision sensors—Two-dimensional optics for search and tracking, laser imaging
radar, and millimeter wave radar imaging and tracking.

Electronics systems—A billion operations a second processor for optical sensors,
microminiaturized electronics, and their combination with precision sensors make
small hit-to-kill guided interceptors possible.

Hypervelocity gun—Based on electromagnetic railgun t,echnologf/.

The study team was chartered to delve into technology that could provide a ballis-
tic missile defense for the nation in 15-20 years, a task assigned under National Se-
curity Studies Directive 6-83. The group called on the aid of hundreds of representa-
tives of industry and academia from June through Oct. 1. It also based its technolo-

findings on reviews of previous strategic studies as it sought to identify all credi-

e approaches.

“We urge that a vigorous research and development program, broadl{ based but
highly goal-oriented, pursued,” the report said. This program would permit in-
formed decisions on whether to initiate, in the early 1990’s an engineering valida-
tion phase leading to a deployed defensive capability after the year 2000.

“The potential exists for earlier, phased deployment against constrained [those
that do not employ advanced countermeasuresfthreats. A detailed policy study ad-
dressing the merits of such deployment should be carried out,” the report added.

The most capable ballistic missile defense systems have multiple layers. Of those
layers, boost-phase intercept has the greatest leverage but also is the most difficult,
the report said.

In assessing the technology becoming available for ballistic missile defense, the
Fletcher study tear considered a system effective enough to support a strategic ini-
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tiative of forcing the U.S. and the Soviet Union to begin to rely on defense, not of-
fense, as a basis for national strategic policy.
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Chief among near-term ballistic missile defense advanced technologies for terminal and
midcourse phases of a layered defensive system are kinetic energy kill weapons. One of the
more mature is a hypersonic interceptor, a 5,000-7,000-kg. (11,000-15,400-Ib.) launch
weight weapon armed with a peltet area warhead, depicted in an artist’s concept. The weapon is
maneuvered by rocket propulsion and terminally guided to the target. It travels at 5-6 km./sec.
(3.1-3.7 mi./sec.) and has a 200-km. (124-mi.) terminal intercept range, and a 15-50-km.
(9.3-31-mu.) altitude capability. Note the laser fuse and short wavelength infrared seeker.

A more specific study mission of stopping 99.9% of the attacking ballistic missile
force was considered, as were unrestrained countermeasures by the USSR as a re-
sponse. Prior Defense Dept. studies have shown that the level of hardness that could
be achieved by the Soviet Union with ballistic missile boosters is approximately 20
kilojoules/cm.2. Present booster hardness levels are 0.4 to 2 kilojoules/cm.2.

While it is not technically credible to provide a ballistic missile defense that is
99.9% leak proof, the report said, ballistic missile defense does not have to be per-
fect to be worth its cost. “Rather, defense can meet the President’s objectives by pro-
viding an incentive for the Soviet Union to reduce reliance on ballistic missiles and
agree to arms control limitations on their numbers and capabilities.”

Recent advances in technology justify another evaluation of ballistic missiles de-
fense as a major change in strategy, according to the team’s study report. “In the
1960s, there were no credible concepts for boost-phase intercept. Today, there are
multiple approaches based on directed-energy concepts and kinetic energy kill
mechanisms,” the report said.

In the past, midcourse intercepts were hampered by lack of credible decoy dis-
crimination, the cost per intercept and undesirable collateral nuclear weapons ef-
fects from interceptor warheads.
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Inexpensive interceptors

Multispectral sensing for discrimination, launch-to-destruction tracking in mid-
course, and small hit-to-kill vehicles promise inexpensive interceptors capable of
overcoming midcourse limitations.

Technology available today provides the potential to discriminate between pene-
tration aids and decoys at high altitudes. Improved interceptor technology can be
coupled for boost-phase and midcourse intercepts to disrupt pattern attacks.

Robust terminal defense seems attainable, the report said, adding that computer
hardware and software and signal processing capable of supporting a multilayered
defense is believed to permit realization of the complex command and control sys-
tems required. :

“The Soviets are believed to have a capability to widely deploy a ballistic missile
defense system in a relatively short time,” the report explained. “With appropriate
modifications, such deployment could provide the basis for a major capability for
direct ascent antisatellite operations. The Soviet Union can be expected to boost
single-launch payloads of 150,000-250,000 kg. (330,693-551,155 1b.) by the end of the
decade. One strategy might be to include in those launches a directed-energy
weapon prototype demonstration of their technical prowess, as part of an arms con-
trol negotiating posture, or simply as a consequence of their emphasis on early oper-
ational experience and evolutionary development.”

Viable option

To make a multitiered ballistic missile defense system for the U.S. a viable option,
the report said that the space transportation system must be expanded to provide
the capability to launch about 100 tons to medium orbits tens of times a year.

Space logistical support will require heavy-lift launch vehicles for large U.S. sys-
tems, resupply and servicing of space assets, a source of materials for shielding, and
orbital transfer vehicles.

The plan mapped out by the Fletcher panel concentrates on critical technologies
that “are the long poles in the tent. These include boost-phase intercept of ballistic
missiles, especially those hardened against laser radiation, post-boost intercept, and
handling of large threat clouds, including reentry vehicles, decoys and other materi-
al, during midcourse and high reentry altitudes.’

Other technological requirements include survivability of space-based assets for
defense when threatened with nuclear weapons, or counterparts to U.S. directed-
energy weapons. Inexpensive interceptors for nonnuclear midcourse and early re-
entry kills are necessary, along with tools for developing battle management soft-
ware.

The technology limited plan proposed by the team would concentrate between
now and 1986 on establishing technology needed to scale selected beam generators
to the performance levels required for ballistic missile defense. This schedule will
require a significant and immediate acceleration of the current neutral particle
beam, excimer, free electron and nuclear-pumped X-ray laser while continuing the
current infrared chemical laser prograin.

The plan also includes:

Expanding optical beam director programs to insure that technical feasibility and
scalability of beam control system, optics, phased arrays and optical structures are
demonstrated. Near-term emphasis is on resolving issues that are generic to all
laser concepts as well as demonstrating technical feasibility.

Exploitation of acquisition, tracking, imaging and designation for surveillance,
discrimination and midcourse interceptor technology. Existing programs would be
expandled to include hybrid ground/space laser and particle-beam concepts. A sepa-
rate program would be initiated to develop advanced tracking and pointing technol-
ogy for the Lawrence Livermore Laboratory Excalibur bomb-pumped X-ray laser to
provide feasibility and scaling demonstrations.

Increasing funding support to pursue promising innovative concepts to the point
where their relevance and performance can credibly be estimated and decisions can
be made to establish separate programs or integrate the technology into the main-
stream concept development efforts. This would call upon a broad sector of universi-
ty, industrial and laboratory communities to avoid overlooking the most useful ap-

roach.

P The program schedule recommended by the Fletcher group brings all candidate
concepts to at least the level of feasibility demonstrations in 1986-1987. At this
point, the feasibility outcomes are combined with the assessment of achievable
target hardening to select the most promising concepts for scaling demonstrations.
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Three priority areas

The study team’s report establishes three technology development areas by priori-
ty. The highest of these priorities includes lethality.

“An assessment of the vulnerability of responsively hardened targets to lasers,
particle-beam and X-ray weapons is the single most important issue in determining
whether there is a feasible concept for development and ultimate deployment. We
must postulate that the threat will be hardened to the maximum practical extent.”

Porcupine satellite defense system proposed by the Defensive Technologies Study Team
depicted in drawing above is a self-contained, 20,000-kg. (44,100-1b.) system armed with
50 kill vehicles. The kifl vehicle 1s a 150-kg. (330-Ib.) mass vehicle to deliver 6 km./sec.
(3.7 mt/sec.) velocity with a 5-kg. (11-Ib.) terminal stage. Note the laser radar sensor
and the passive surveillance system. The team’s report said that conventional technology as
wetl as directed-energy weapons are required for defense of space platforms with firing rates of
0.1-1/sec., and from 50-500 engagements per platform.

i : ol - E ST
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The technology in the first priority is that with elements that have broad applica-
tion, high leverage on research and development costs, and are vital to defining
early program scope and direciton. These are:

Nuclear-driven X-ray lasers. -

Large, deployable space optics.

Acquisition, pointing and tracking.

Atmospheric compensation for ground-based short wavelength lasers.

The second priority in technology development proposed by the study team in-
cludes major elements that are more specific to a limited aspect of directed-energy
weapons that are necessary for fundamental feasibility. There are:

Neutral particle-beam weapons technology.

Excimer and free electron lasers.

Chemical infrared laser technology.

New and innovative concepts.

This second priority category is concerned with demonstrating the feasibility of
generating the required high-brightness beams with appropriate efficiencies to
insure the optional approaches are well characterized. It also includes nuclear-
driven particle and microwave beam technology. The third technological priority
proposed by the report includes major efforts involving integration of technology
building blocks and investigation of scaling. These are:

Space demonstration to acquisition, pointing and tracking.

Cylindrical 2-megawatt chemical infrared laser.

Neutral particle-beam accelerator at 100 MeV.

Single-pulse_megajoule excimer laser.

Free electron and excimer laser at 1 megawatt.

New nuclear weapon/beam concepts.

Nuclear reactor power systems and power conditioning technology.

The technologies proposed for development by the report are predicated on provid-
ing the capability to defend the U.S. effectively against a near simultaneous launch
of 1,000 ballistic missiles by the USSR, armed with 10,000 reentry vehicles each car-
rying a nuclear weapon.

The nuclear-pumped X-ray laser is a high-interest technology as a potential capa-
bility for handling a massive salvo launch threat. It also is of interest to determine
against U.S. defensive systems.

A major goal, according to the study report, is early resolution of technical feasi-
bility issues in defining laser physics and verifying performance scaling in a series
of underground tests. Critical X-ray laser device issues include demonstration of
high efficiency and low beam divergence.

“Decisions on the value of this concept are based on demonstration of energy scal-
ing, the fabrication of laser rod bundles, and pointing of multiple rods at multiple
targets with accuracy consistent with beam-divergence,” the report said.

lI:Iiew technologies and concepts emerging from the defensive technologies study in-
clude:

Surveillance, acquisition and tracking—A 60-GHz. geostationary imaging radar,
laser imaging radar, long-wavelength infrared passive search system and airborne
optical system.

Kinetic interceptors—Exoatmospheric nonnuclear kill, high endoatmospheric non-
nuclear kill and hypervelocity guns.

Space asset survivability.

The airborne optical system is considered one of the highest priorities, especially
for application on both theater and intercontinental ballistic missile defense. The
long-endurance aerial platform carrying acquisition, discrimination, tracking and
fire control equipment would cover a defense radius of 750 km. (466 mi.). It would
carry aloft long wavelength infrared sensors and laser ranging equipment to provide
detection at a range of 1,600 km. (394 mi.). As an important adjunct to a midcourse
or terminal layer of the defense, the airborne system would observe interaction with
the atmosphere for discrimination.

Field of view

The 60-GHz. geostationary imaging radar would operate in space at a 40,000-km.
(24,840-mi.) altitude. The number of elements in the radar would be 2.3 x 107, and
the antenna diameter would be 115 meters. The field of view would be 6 deg. X 12
deg., with a target area coverage of 4,000 X 8,000 km. (2,484 X 4,968 mi.).

Another surveillance technology included in the study is the midcourse surveil-
lance discrimination and tracking system, a multisensor platform operating at a
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10,000-km. (6,210-mi.) altitude. The system would operate with 25 spacecraft each
with a range of 17,000 km. (10,557 mi.), and a self-defense capability. The sensor
would operate with long wavelength infrared passive optics with a 4-meter (13.1-ft.)
diameter, a field of view of 4 deg. X 4 deg., and a resolution of 100 meters X 100
meters (328 X 328 ft.).

Included on the sensor platform would be an optical inverse synthetic aperture
imager with a power of 100 kw., an optics diameter of 4 meters, the capability of one
target image-sec. and a 20-cm. (7.88-in.) resolution.

In the layered defense concept, early options emerged in the report. These include
defense against tactical nuclear ballistic missiles, especially for application against
Soviet missiies deployed against North Atlantic Treaty Organization nations. Re-
quired technologies for this application include the airborne optical system and en-
doatmospheric and exoatmospheric nonnuclear kill interceptors. This system would
provide the capability for midcourse intercepts of ballistic missiles at up to 1,000
km. (621 mi), and high endcatinospheric intercepts at 45 km. (27.9 mi.) and again at
15 km. (9.3 mi.).

System demonstration is feasible by 1990, with added funding of $500-600 million
needed in 1985-1990 for the concept.

Another concept in the study is a two-phase system for low-leakage defense of
U.S. high-value targets. It also includes the airborne optical system, inexpensive
nonnuclear endoatmospheric and exoatmospheric interceptors, and midcourse satel-
lite sensors, and it relies on a geostationary boost-phase detection system.

This is part of a later three-phase defensive system and includes an enhanced
early warning spacecraft improved for resolution and survivability.

Other aspects of the layered defensive system include:

Midcourse sensor constellation—100 satellites with each weighing 20,000 kg.
(49,000 1b.) for discrimination, precision tracking and designation.

Midcourse interceptor—approximately 10,000 infrared homing hit-to-kill intercep-
tors, each weighing 5 kg. (11 1b.}, and a 200-500-kg. (490-1,100-1b.) booster for the
interceptor.

Airborne optical system—approximately 20 platforms, either remotely piloted or
manned with long wavelength infrared and Jaser sensors.

Terminal interceptor available by 1990, a 6,000-kg. (13,200 1b.) missile armed with
infrared homing nonnuclear kill devices. This interceptor would have a velocity of 6
km./sec. (3.7 mi./sec.) and a coverage radius of 100 km. (62.1 mi.).

A midcourse long wavelength infrared and ultraviolet sensor spacecraft would be
used for post-boost tracking. The two-phase defense system could be demonstrated
with increased funding by the early 1990s, and provide a 1-2% leakage capability
against 5,000 to 10,000 reentry vehicles, the report stated.

The Fletcher panel report concluded that current technology alone will not pro-
vide solutions to unconstrained long-term Soviet threats. But the report added that
there are significant milestones and demonstrations that can be performed in the
next 10 years. Other conclusions include:

Ballistic missile defense will demand strong central management, dedication and
perseverance.

Capable systerns have multiple layers, with boost phase intercept providing the
greatest leverage.

Interactions between offensive and defensive forces are vital to maintaining
system effectiveness against responsive threats, which require continuing intelli-
gence, analyses of countermeasures and counter-countermeasures. Current data
bases are inadequate.

Survivability, especially of space-based assets, is a serious problem requiring com-
binations of armoring, deception, mobility, active defense, radiation hardening, and
tactics coupled to necessary policy. Kinetic energy weapons for terminal defense of
space assets are technically feasible but req-iire engineering advances.

Boost-phase intercepts have the potential to drive the USSR away from large,
highly fractionated multiple reentry vehicles.

Hardness of current Soviet boosters is such that many projected laser weapons
could destroy them. However, straightforward modifications can improve hardening
dramatically. Redesigned boosters with higher velocities, spinning and ablative ma-
terials would require U.S. lasers with high brightness of approximately 102 w./
steerradian, and less than 0.1 sec. retargeting.

Feasibility of the X-ray laser demonstrated in two tests required validation at
moderate brightness—10'° joules/steerradian, plus upgrading to three orders of
magnitude.
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































