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Thank you for the opportunity to appear before you today, Mr.
Chairmen, to discuss what I consider to be an extremely important
topic —— a Federally Funded Research and Development Center
(FFRDC) for the Strategic Defense Initiative. This is not a new
subject, as you are well aware, but I would like to review the

requirement for the FFRDC.

The mission of the Strategic Defense Initiative Organization
(SDID) is to objectively assess technical questions relating to
strategic defense in order to provide the President and the
Congress with the necessary information to reach a national
decision on strategic defense. This includes conducting a
long-range, directed research program toward what may be an
extremely complex and far—-reaching system. The requisite research
is likely to be correspondingly complex. Programs must be carefully
crafted to strike the right balance among pure research, applied
experiments, development of research results, and feasibility

demonstrations.

The SDID does no research itself; it is the managing agent for
the SDI research program. By itself this is a significant task. A
great variety of individual, parallel research efforts must be
directed and coordinated to produce integrated results. A common
data base must be maintained to avoid unnecessary overlap or
duplication of efforts, and to facilitate cross-information between
research projects. In addition, design development and definition
of the system architecture requires ongoing, continuous study and

analysis, including cost, technology, and performance trade—offs



among system. elements.

The SDID requires technical support in.these areas to prop-
erly carry out its SDI program management functions. The acceler—
ating rate of research and the evolution of the Program require
that the SDID focus on actual program management, and that the
necessary technical support, systems integration, and pfogram
evaluation and analysis be provided on a long-term, continuous,
conflicts—free basis rather than. in a. piecemeal, ad hoc manner.
There is an mmediate need for continuous access to the highest
quality engineering and scientific talent to provide dedicated

~support to the SDIO. -

On 1 March 1986, the Department of Defense completed an
evalnation of the alternatives for satisfying the requirements. The
alternatives -examined were:

o Government organizations, including expansion of the
present SDID staff; a military service organization, or a new DoD
field agency. |

o For—-profit firms, inclnding large industrial firms;
small-to-midsize System Engineering and Technical Assistance (SETA)
contractors; or a new consortium of such firms or contractors,
either US. or foreign. : -

o Non—-profit firms, including existing Federally Funded
Research and Development Centers; a new division within an
existing FFRDC; a new FFRDC; universities; and private not—for-

profit laboratories/corporations;. new or existing. .



’

The results of the evaluation can be summarized as follows:

o The use of a government organization to provide the
special techmnical support needs of the SDID was found to be
undesirable because: (i) it would be difficult to attract, retain,
and manage the required number of highly qualified scientific and
engineering personnel; and (2) the needed personnel buildup could
not occur or respond in sufficient time to meet changing require-—
ments.

o The use of for-profit firms was found to be undesirable
because of the conflicts of interest inherent in the for—profit
organization, the probable inability to ensure total objectivity and
independence of thought; and the negative business impact on such
a firm through its necessary dedication to SDID technical support
alone; and the inability to guarantee access to industry pro-
prietary information.

o Of the various not—for-profit alternatives examined, a new
FFRDC ranked highest. The FFRDC mechanism was considered to
offer quick, responsive handling of SDID needs, while allowing
considerable freedom in establishing sa]ary'structures and a
working environment conducive to. attracting scientific and
engineering talent. While an existing FFRDC or other non-profit
organization could, potentially, provide capabilities and staff more
readily, none have the breadth of specialized expertise to
undertake major SDI technology program review and oversight. Any
existing organization, incliading an e:iisting FFRDC or national
laboratory, will necessarily have ongoing work and a deeper
background in one technology or another. In addition, no existing
organization is in a position to offer tﬁe desired degree of
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dedication to, and exclusive focus on, the SDI Program. Establish-
ing a new FFRDC, specifically oriented to SDID-technical support
needs, was found likely to result in greater responsiveness and

support than attempting to reorient an existing FFRDC.

Establishing a new FFRDC, free from commercial ties and
dedicated exclusively to the SDI technical functions, is the best
alternative to meet that requirement. Accordingly, the Defense
Department moved to create a new FFRDC--to be called the Stra-
tegic Defense. Initiative Institute (SDII}-with funds appropriated
for the SDI Program. Originally, the.goal for initial operation of
the SDII was the end of FY 1986. The SDID announced its intent

to establish a new FFRDC in the Federal Register and the Commerce

Business Daily with three sets of announcements over a 90 day

period ending June 16, 1986.

As the DoD moved to create the SDIIL, questions about the
decision to establish a new FFRDC surfaced. The SDID, in response
to letters to the SDIO Director, answered questions and addressed
issues in several information briefings to professional and
personal gtaff of the Congress, and continues to- provide full
disclosure of information about the need for and intended mission .

of the new FFRDC.

Because of these issues, the DoD was cautioned again‘st
proceeding further to establish the new FFRDC by the end of 1986.
Subsequently, legislation was enacted in the FY 1987 DoD Authori-
zation Act and the Continuing Resolutioﬂ prohibiting the new FFRDC
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until authorized with funding appropriated in separate legislation.
Further, both the DoD and the Comptroller General were directed

to provide detailed reports on the. issues.

At the request of certain members of Congress, the Congres-
sional Research Service {CRS) examined the actions to establish the
FFRDC and reported (30 May 1986) pros and cons of the initiative.

The central conclusion of the CRS report stated:

"Given DoD's stated mission .(of technology evaluation and
system integration), desired organizational characteristics (of
being competent, continuous, and conflicts free), and institutional
constraints (especially their purposed inability to hire qualified
people in-house), the decision to establish a new FFRDC is |

consistent.” .

The Comptroller General evaluated (report dated 17 November
1986) the options and plans for SDI technical support. The
Comptroller Generals findings are entirely supportive of the
- selection of a new FFRDC to perform the needed technical support,
ranking that option as first among eight alternatives in terms of
effectiveness. (Tied for effectiveness with establishing a new

FFRDC was a new division within an existing FFRDC/national

laboratory, although many of the GAO sources offered disadvan-—

tages with that alternative.)

In .response .to draft legislation. precluding establishment of .
the FFRDC until a full DoD report was prepared, a comprehensive
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report of alternatives was provided to the House and Senate
Armed Services Committees on 8 Auqust. 1986. A full cost compari-
son analysis was completed and provided as a supplement to the
report to the two Committees on 20 October 1986. Most recently,
the DoD submitted to the Congress, on February 25, 1987, a
complete report to satisfy all known questions and issue regarding

the establishment of the FFRDC.

The SDIT will be a systems engineering/systems integration

group. The SDID will retain all management and decision responsi-

_bility for the SDI Program. The SDII is being established for a

very speéific purpose——to provide scientific and technical suppori;:
to the SDID for evaluating and integrating research. The SDII is
not to perform any oversight or policy -functions. Those functions,
in whole or part, are the role of other organizations, including

the Congress.

To meet these technical support needs and provide the SDIO
with objective, conflicts-free advice, we remain convinced that a
new organization exclusively dedicated to these narrow functions is
absolutely essential. We feel that reports by the Congressional
Research Service and the Comptroller General support our
responses to the criticisms and issues- raised about our course of

action for a new FFRDC.

Mr. Chairmen, I submit that we have a valid requirement, we
have studied the alternatives to satisfy the requirement, and we
have selected the prudent decision. We have tried to be open and
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candid, and to provide t6 the Congress complete information on
every occasion. We need to move ahead with actions to establish
the new FFRDC as its need is immediate. I ask the support of
these Committees for the authorizing and appropriating legislation
to allow us to proceed. This completes my opening statement and I

welcome your. questions.
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candidate systems are military effectiveness; system sur-
vivability; and cost effectiveness to ensure the ability to
maintain defensive capabilities more easily than counter-
measures could be taken to try to defeat them. Although the
funding for the SDI program has been allocated in accordance
with these criteria, substantial budget cuts have increased

risks and caused delays in accomplishing objectives.

The SDI research program has also been adjusted in the
past year to reflect the evolution from conventional tech-
nologies to advanced technologies that can be introduced

into architectural concepts as they mature.

B. MANAGEMENT PROGRESS

Progress in the SDI program has depended upon a network
of executing agencies including the military services and
government agencies. These organizations are currently
responsible for managing many hundreds of SDI contracts.
Management improvements include simplified and responsive
direction and a highly competitive approach to a broad range
of research. Universities are involved mostly with unclassi-
fied research aimed at bringing basic research as well as
innovative, novel ideas to bear on SDI objectives. Because
of the generic nature of many areas of SDI research, it can
be expected to provide beneficial spin-offs to other areas of

military security and to the civil and scientific sectors.

In July 1986, the SDI Organization was restructured to
identify the importance of a systems approach to planning
the program. Two deputy directors, one for Programs and
Systems and one for Technology, now provide independent view-
points necessary to balance the research program and emphasize
the interactive systems requirements for future development
and deployment.












command and information flow are being investigated to
manage data to and from sensor and weapon systems. New
research for software development using artificial intelli-
gence fechniques was initiated in the past year. This
research is intended to provide automated ways to produce
rapidly the trustworthy, complex software needed to control

a defense system. In short, BM/C3® technology experiments
will provide the foundation for measuring the validity of
architectural concepts. A National Test Bed (NTB) is being
developed to conduct complex BM/C® and system-level validation

experiments.

1. Eastport Study Group on Battle Management and
Command/Control

The Eastport Study Group, composed of nine prominent
computer and command/control experts from leading research
and educational institutions, met during the summer of 1985.
They identified computation and communication requirements
for strategic defense battle management and outlined a
research and technology-development program to implement the

recommendations.

The panel concluded that BM/C® for a strategic defense
system is feasible, both in hardware and in software; however,
it will be a complex task requiring extensive testing, simu-
lation, and modification to evolve into a robust system. The
panel was firmly convinced that the usual approach of over-
laying software on a designed hardware system would not be
satisfactory for SDI and strongly recommended that the system
architecture consider battle management from the beginning.
The panel also voiced the concern that a conventional, tightly
coordinated architecture would create software problems which
might never be solved and recommended that an architecture be

developed which did not involve tight coordination between the
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1. Advanced Capacitor Technology Development

The SDIO is jointly sponsoring with the Defense Nuclear
~ Agency two capacitor development programs: the Rep-Rated
Long Life Capacitor Development and the Ultra-High-Energy-

Density, Super Capacitor Development.

The objective of the Rep-Rated Capacitor Program is to
provide energy storage for both ground-based and space-based
systems through low-energy, fast-discharge capacitors capable
of continuous operation at high repetition rates for years.
Since the program's inception in 1984, the life of these
capacitors has been extended by a factor of 11 while main-
taining high energy densities. Experiments are also yielding

improved radiation hardness and reliability.

The Super Cap Program, begun in 1985, is invesfigating
low-repetition-rate, fast discharge capacitors designed for
electromagnetic launcher applications. A factor of two
increase already has been achieved in energy storage density
over commercial capacitors. These metal-insulator-metal
capacitors have small volume, light weight, low power loss,

low contamination rate in space, and long lifetime.

2. Gamma-Ray Laser Development

Since 1978, gamma-ray laser resgarch has been conducted
based upon converting long-wavelength radiation incident
upon nuclei of atoms to shorter wavelengths. A gamma-ray
laser could be used to beam high-energy radiation into targets
with a power exceeding by a large factor that of other longer
wavelength lasers. The central problem of a gamma-ray laser
has been to identify the proper materials from which such a
laser could be constructed. Recently, a breakthrough occurred

when it was found that the recoil of the nucleus due to gamma-
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4. Composite Materials

Graphite-reinforced composites have displayed a high
resistance to high-power laser penetration. When hit with a
projectile, the reinforced ceramics do not shatter. When
punctured by a projectile, cracks do not propagate. The
area around the hole is destroyed, but the rest of the struc-
ture is unaffected. This class of material holds promise
for large space structures. It is lightweight, can dissipate
a large amount of solar heat and laser energy without altering

its shape, and retains that shape when hit by a projectile.

A new composite material, lithium alumina silicate glass
reinforced with silicon fibers, is under investigation for
potential use in high mechanical and thermal stress applica-
tions in space, such as may be found in directed energy
weapons. The composite material has a fracture toughness
close to that of aluminum but with a lower density. Its
ceramic properties give the composite material excellent heat
dissipation.

5. Insulating Polymers

_ A new insulating polymer was designed totally by com-
puter simulation and then synthesized in the laboratory.
The synthesized polymer has demonstrated the designed-in
electrical properties, making it possible to begin to con-

struct new high-energy-density, super capacitors.

6. Rail Gun Technology

A test facility for high-energy rail guns as a power

conditioning facility was demonstrated in December 1985.
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U.S. test ranges. Additional integrated experiments testing
other new technology developments relevant to a strategic

defense capability for the boost phase are now being planned.

ITI. SUMMARY

Over the past 18 months, significant progress has been
made toward establishing the basis for a decision to proceed
with full-scale development and deployment of a defense

against ballistic missiles.

Continuing studies of defense architectural options
have provided information on specific issue and technology
trade-offs that are key to determining the feasibility of
strategic defense concepts. Battle management simulation
efforts are under way and the electronic advances needed to
support the actual fielding of C® systems are progressing
rapidly. State-of-the-art development for computer speed
and capacity is within an order of magnitude of required

levels to satisfy near-term battle management requirements.

Research in advanced signal processors and cryocooler
technology needed to support the space. operation of infrared
sensor systems has progressed to the point where several

technology integrated flight experiments are planned.

Kinetic energy weapons technology for ground-launched,
rocket-powered interceptors has been developed and is ready
for wvalidation testing. Considerably more research is
required to reduce the size and cost of electromagnetic
launchers and to develop adequate power systems for their

use in future weapons applications.
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