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Excimer Laser - A laser in which emission is stimulated When a
gas is shocked with electrical energy and the excited
medium emits light when returning to a ground state.

Exoatmospheric - Outside the earth's atmosphere, generally
considered to be at altitudes above 100 km.

Fluence - The amount of energy per unit area on target. (It
should be specified whether this is incident or absorbed
fluence.)

Gamma Ray - Electromagnetic radiation resulting from nuclear
transitions. Although incorrect, high-energy radiation,
particularly bremsstrah lung, is sometimes referred to as
gamma radiation.

Hardening - Measures which may be employed to render military
assets less vulnerable.

Hypervelocity Gun - A gun that can accelerate projectiles to 5
km per second or more; for example, an electromagnetic or
rail gun.

Imaging - The process of identifying an object by obtaining a
high-quality image of it.

Interception - The act of destroying a target.

Intercontinental Ballistic Missile - A ballistic missile with
a range of 3,000 to 8,000 nautical miles. The term ICBM
is used only for land-based systems to differentiate them
from submarine-launched ballistic missiles, which are

also considered strategic, though not necessarily inter-
continental.

Intermediate-Range Ballistic Missile - A land-based ballistic
missile with a range 2,500 to 3,000 nautical miles. The
range is less than that of an ICBM but greater than that
of a short- or medium-range ballistic missile. Types of
IRBMs currently deployed include the Soviet SS-20.

Kinetic Energy - The energy from the motion of an object.

Kinetic Energy Weapon - A weapon that uses a nonexplosive
projectile moving at very high speed to destroy a target
on impact. The projectile may include homing sensors and
onboard rockets to improve its accuracy, or it may follow
a preset trajectory (as with a shell launched from a
gun). The projectile may be launched from a rocket,
conventional gun, or rail gun.
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() Soviet noncompliance with existing arms control agree-
ments (e.g., construction of the Krasnoyarsk radar),
encryption of missile test data, and actions which
affect our ability to verify Soviet compliance with
possible future agreements (increased deployment of

mobile ballistic missiles).

U.S. hopes that the arms limitations process of the 1970s
would lead to restraint in creating new strategic offensive
capabilities and a reduction in the number of offensive systems
have not been realized. Continued Soviet efforts to develop
strategic defense capabilities, in conjunction with their
extensive offensive nuclear buildup, pose a serious challenge
to U.S. and allied security. Therefore, it is in this context
that we have dramatically increased our efforts to seek to
enhance a stable deterrence with a possible future use of
strategic defenses.

D. THE TECHNICAL CHALLENGE IN PERSPECTIVE

Achieving effective ballistic missile defenses depends on

an ability to attack ballistic missiles in all phases of their
trajectories. These phases, shown in Figure II.1l, are the
boost, post-boost, midcourse, and terminal.

The most important capabilities of an effective defense
are associated with:

° Intercepting the ballistic missile in its very vulner-

able boost phase. This vulnerability stems from

missile design practices that minimize structural
weight to maximize payload. Destruction of attacking
missiles in this phase can provide defense leverage
(i.e., a single defense weapon can destroy a booster,
which in turn can eliminate several nuclear warheads
and many decoys designed to defeat defenses in the
later stages of flight). Equally important,
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SDI BUDGET REQUESTS VS. APPROPRIATIONS
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Figure II.3 (U) Congressional Funding Trends

The progress of some portions of the SDI Program has
been slowed approximately one to two years. The SDIO
has, in essence, slowed its rate of progress on some
technologies needed to hedge against potential Soviet
countermeasures. In light of the potential Soviet
threat cited above, the SDIO is extremely concerned
about this slowdown. To date, despite reductions in
the Administration's requests, the SDIO is still pur-
suing a balanced program, in which both technology
base and technology validation efforts receive equal
emphasis. However, the SDIO will not be able to
maintain this essential balance if the trend of rela-
tively large cuts from SDI budget requests continues.
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forces (LRINF). Our British and French allies also have under
way important programs to improve their strategic nuclear
retaliatory forces. The SDI research program does not negate
the need for these U.S. and allied programs. Rather, the SDI
Program depends upon collective and national modernization
efforts to maintain deterrence today as options are explored
for possible future decisions on how the U.S. might enhance
security and stability over the longer term.

Second, steps must be taken to provide mid-to-future
options for ensuring deterrence and stability over the long
term, allowing the U.S. to counter the destabilizing growth of
Soviet offensive forces and to channel long-standing Soviet
propensities for defenses toward more stabilizing and mutally
beneficial ends. The Strategic Defense Initiative is specifi-
cally aimed at achieving these goals. In the near term, the
SDI Program also responds directly to the ongoing and extensive
Soviet antiballistic missile effort, including the existing
Soviet deployments permitted under the ABM Treaty. The SDI
research program provides a necessary and powerful deterrent
to any near-term Soviet decision to rapidly expand its anti-
ballistic missile capability beyond that permitted by the ABM
'Treaty. This, in itself, is a critical task. However, the
overriding, longer-term importance of the SDI is that it
offers the possibility of reversing the dangerous military
trends cited here by moving to a better, more stable basis for
deterrence and by providing new and compelling incentives to
the Soviet Union for seriously negotiating reductions in exist-
ing offensive nuclear arsenals.

In our investigation of the potential of advanced defen-
sive systems, the U.S. seeks neither superiority nor unilateral
advantage. Rather, if the promise of SDI technologies is
proven, the destabilizing characteristics of the current stra-
tegic environment could be rectified. And, in the process,
deterrence would be strengthened significantly and placed on a
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the phased introduction of defense systems into the force
structures of both sides. This commitment does not mean that
the United States will give the Soviets any veto over a future
U.S. decision on strategic defense. In anticipation of a
possible future decision to deploy defenses, the U.S. has
already begun the process of bilateral discussions with the
Soviet Union. The U.S. and U.S.S.R. have met in Geneva,
Reykjavik, and Vienna to address questions which included
those related to the U.S. objective of a jointly managed tran-
sition integrating advanced defenses into the forces of both
sides.

D. THE ROLE OF THE STRATEGIC DEFENSE INITIATIVE

In summary, the President's Strategic Defense Initiative

is an important effort to fundamentally improve the longer-term
security of the U.S. and its allies and to provide a better
response to the growing Soviet offensive and defensive threat.
Recent advances in defensive technologies warrant a new evalua-
tion of ballistic missile defense as a basis for a safer form
of deterrence, more consistent with U.S. values. Possibilities
for maintaining security by means of an enhanced ability to
deter war through an increasing capability to defend against
attack--rather than through sole dependence on the threat of
nuclear retaliation--deserve, and are receiving, serious
exploration.
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The Deputy for Programs and Systems is responsible for
providing overall direction and identifying technical require-
ments for all elements of the SDI Program. Systems analyses
are central to identifying the major elements that make up
candidate defense architectures as well as deriving the per-
formance requirements of these elements. Three fundamental
candidate defense architectures have emerged from these efforts:
a space- and ground-based strategic architecture, a ground-
based strategic architecture, and a theater defense architec-
ture. The performance requirements determined for these
architectures provide the basis for focusing the technology
program and for establishing the framework within which the
various technologies may be integrated into a system that will
achieve the SDI mission. This process provides the oppor-
tunity to investigate the full range of technical issues and
problems. Finally, it provides the framework to bring expert
judgment to bear on the alternative approaches to achieving
effective defenses and the design and development of the weapons
systems that would constitute those defenses.

The functions performed by the seven Programs and Systems
directors are described in the following paragraphs.

Director, SDI Programs. This directorate is responsible

for developing the overall investment strategy of the SDI
Program and ensuring that a balance is maintained between
technology development and technology validation, especially
when adjustments to reduced funding levels are required. The
investment strategy is continually reviewed and adjusted in
view of evolving architecture requirements and progress in the

technology programs.

Director, Strategic Architecture. This directorate is

responsible for the ongoing development and evaluation of

strategic architecture concepts, elements, and trade-offs.

V-A-2



































































































F. NATIONAL TEST BED (NTB)

Objective
The NTB Program will compare, evaluate, and test the

alternative architecture definitions for an end-to-end layered
strategic defense and its associated BM/C3 as well as evaluate
specific technology applications in a system framework defined
by these architecture alternatives. The NTB will consist of a
number of geographically separated experiment and simulation
facilities that will be electronically linked to simulate a
layered ballistic missile defense system. At the center of
these facilities will be the National Test Facility (NTF) that
will serve as the central control and coordinating point for
the NTB. It will also be the major simulation activity for
the SDI Program and develop and execute large-scale distributed
simulations of the system providing as much operational real-
ism as possible within the constraints of international agree-
ments and funding. As an integrated set of resources, the NTB
will be a single national resource dedicated to the SDI for
addressing the many critical issues necessary to support an
informed decision on future development and deployment of
strategic defense against ballistic missiles.

Description

The NTB Program is executed through a Joint Program Office
(NTB JPO) reporting to both the U.S. Air Force Electronic
Systems Division (ESD) and the SDIO. This NTB JPO is respon-
sible for the definition, development, and operation of the
NTB. This includes primarily the design and development of
the NTF and the communications network and interfaces that
link the NTB into an integrated whole. It is the SDIO's
intention to ensure NTF access to the U.S. Space Command and
seek its participation in the definition of the operational
concepts for a strategic defense. This will be done using the
NIB's large-scale simulation capability. Figure V.F.1l shows a

concept for establishing the NTB.
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Figure V.F.2 Elements of the NTB and Their Relationship
to the NTF
Accomplishments

During the past year significant progress has been made
toward further defining the NTB. A formal management team has
been established in a JPO at ESD. A series of "horse race"
contracts were awarded in March 1986 to conduct a detailed
concept definition and preliminary design study. In July
1986, two contractors, Martin Marietta and Rockwell Inter-
national, were §e1ected to complete the preliminary concept
designs. A product of their efforts will be a simulation of
the NTBotO aid the JPO in test planning and in determining NTB
architecture requirements. A thorough site selection process
is nearing completion and it is planned that interim NTF capa-
bilities will be ready for demonstration in 1988. Additional
capability will be added incrementally to support BM/C3
analyses, high-fidelity simulations, hardware-in-the-loop
experiments, TVEs, and man-in-the-loop experiments.
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conduct research in ways to reduce costs in the SDI Program.

Current efforts are focused on methodologies for analyzing
the cost-effectiveness of various architectures standardization
in an SDI work breakdown structure, refinement of cost-esti-
mating relationships (CERs) which are pertinent for SDI systems,
and development of achievable cost goals for selected component
systems. In developing cost goals, a primary thrust is the
identification of feasible opportunities to reduce SDI costs
below today's levels through technology development and the

application of advanced manufacturing methods.

Industrial Base and Producibility Analysis. Future indus-

trial requirements to support developing an SDI system will be
significant. The SDI Program must identify strategies that
will provide the full range of required capabilities. Technol-
ogies now being developed by the SDIO have significant indus-
trial implications such as the need for expanded capacity,
automated manufacturing techniques, and advanced materials.
The size of the Program may require industry to maintain unprec-
edented production rates for many components and systems.
Proper attention to industrial base and producibility issues
will reduce costs and result in a cost-effective program. The
SDI will have massive system integration requirements that
industry must meet. Current efforts are oriented toward analy-
sis of industrial base and producibility requirements posed by
system architecture studies and assessment of the risks
involved. These studies will be used in targeting research to
resolve potential producibility problems and to determine
needed manufacturing technologies before systems enter pro-
duction.

Requirements Analysis. SDI system functional require-

ments generated by architecture studies must be synthesized by

means of functional or systems performance analysis. This is



necessary to optimize functions and generate more detailed
system requirements leading to the design process. A good
system design reflects an optimum balance among performance,
support, and economic factors which is attained through a
systematic and comprehensive trade-off and analysis effort
accomplished early in system development. These results will
support engineering decisions on system production, operations
and support, and will have a significant impact on SDI effec-

tiveness and cost.

Logistics Integration

Any postulated SDI capability must be supportable and
sustainable at an affordable cost throughout its life cycle.
Issues involved with making this happen must be addressed
early in conceptual development, prior to or coincidental with
major system concept/design decisions. The SDI Program is

addressing these issues now.

Supportability and Logistics Integration. Systems-level

supportability and logistics integration is the responsibility
of the Logistics Integration Division of the Systems Engineer-
ing Directorate. Supportability issues must be addressed for
both hardware and software system design as well as issues
associated with ground-, air-, and space-based system operating
environments and their related constraints. A key element is
ensuring that the SDIO Supportability Research Policy (signed
by the SDIO Director on 15 October 1985) is aggressively
applied by all Program Elements.

Research and analyses will be conducted to determine the
appropriate levels of standardization, reliability, maintain-
ability, and availability at the systems level. In addition,
transportation and transportability and evolutionary upgrade
requirements will be addressed, as well as the impact of
affordability constraints on potential operations and support

scenarios. A major systems-level Logistics Support Analysis
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(LSA) effort was initiated in September 1986. This contract
will produce a tailored SDI LSA strategy and plan for the long
term and will identify and evaluate alternative support system
concepts. Trade-off studies will be conducted iteratively,
and the impact of these studies will be evaluated with respect
to alternative technology solutions and system architectures.
Currently available and required logistics technologies will
be evaluated. Investment plans will be developed and priori-
tized to ensure that appropriate support resources and lead
times are identified. Early program and design reviews will
be conducted to identify early in the design process pertinent
support factors related to design considerations and the
intended use of the proposed system.

An Integrated Support Working Group (ISWG) has been formed
to permit a thorough integration of the supportability concerns
of the SDI Program across the diverse organizational elements
of which it is comprised. The ISWG structure includes periodic
general meetings and working panels covering details of support
issues in such areas as maintainability, logistics modeling
and simulation, architecture and support analysis, logistics

technologies, and basing and environment.

The ultimate goal of logistics integration is to ensure
that any SDI architecture or system chosen for further devel-
opment will be supportable and will achieve system readiness
and effectiveness goals at the minimum possible life-cycle
cost.

Basing, Deployment, and Environmental Impact Analysis.
The architecture studies have developed different potential

configurations for the elements of ground-based systems and
for systems that have a substantial number of ground-based
elements. The siting of large experimental facilities for
technology verification also requires careful coordination and
consideration.
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Selecting sites and ground facilities requires close
discussion and cooperation within the Defense Department and
with other federal, state, and local agencies. Large land
areas are required for ballistic missile defense research and
development activities. There are also some implications for
existing DoD activities that must be addressed. Analysis of
available government facilities is required, and the impact
of using these facilities must be fully assessed. An equally
substantial issue coupled to the site selection question is
determining the concept for support bases and where supporting
systems would be based. This will include personnel housing,
socioeconomic issues, and concerns of the host military and
civilian communities.

When siting and support basing discussions have been
initially reviewed, the entire proposal will be reviewed as
required by provisions of the National Environmental Policy
Act and other environmental protection legislation. The SDIO
is now drafting policy for complete and efficient environment
analysis of proposed actions and alternatives that is respon-
sive to both the mission and the public. The SDIO, through
the Basing and Environmental Impacts Panel of the ISWG, is
coordinating the potential siting and basing issues and
environmental analysis. Outside of the panel structure, the
military departments, other agencies, and other interested
entities are continuously coordinating potential siting and
basing issues.

The SDIO, via the Basing and Environmental Impacts Panel
and the Logistics Technology Panel, is searching for technology
developments that will streamline the preparation of site
selection studies, supporting base studies, and the environ-
mental impact analysis process. Through synergistic and itera-
tive review of the progress in all three areas, the SDIO moves
toward its objective of technically optimum sites which have
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H. TECHNOLOGY REQUIREMENTS
The SDI Technology Requirements Directorate is responsible

for determining and communicating technology requirements for
guiding the formulation of the technology portions of the SDI

Program.

Requirements Identification

This activity assures the technology requirements process
involves the full and active participation of the Technology
Deputate and all appropriate external technology organizations.
This is accomplished through the initiation of formal and
informal interactions with the technologists to communicate
the system performance and technology needs emerging from the
system architectures and to assist the Technology Deputate in
focusing its programs to support the evolving SDI development
and deployment strategies. Feedback on technology progress is
provided by the directorate to the system architectures and
system engineers to ensure their full awareness of these vital

inputs to the SDI systems analysis and integration programs.

Technical Issue Analysis

Major technical issues identified in the system archi-
tectures and special studies are analyzed to determine their
significance to the SDI mission goals. Emphasis is on the
assessment of technical feasibility issues and the implications
of new and emerging technologies to the SDI system architec-
tures.

Requirements Reporting

This activity provides for the periodic reporting of
technology requirements to assure their full dissemination.
Official requirements documents are issued with wide distribu-
tion, including participating allies, consistent with security
regulations. Briefings are conducted, including those involv-
ing industrial forums, to augment the documentation of require-

ments information.
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The technical program is organized to support future
decisions on defensive options. To do this, diverse efforts
producing essential answers to critical issues must converge.
Among the important critical issues requiring resolution before

a decision on development can be made are:

e The need for "smart" high-speed kinetic-kill projec-
tiles. This type of projectile will help assure the
viability of a kinetic energy alternative for boost-
phase kill.

® Reliable discrimination for exoatmospheric inter-
ceptors.,

° Hypervelocity, repetitively pulsed rail guns with

"smart'" bullets.

° Active discrimination using radar and/or laser radar
(LADAR) and interactive discriminators using lasers

and neutral particle beams.
e Hardening of passive sensors to hostile environments.

e Booster "hard body'" identification in the presence of
the rocket's "plume."

° High brightness lasers, particle beams, and nuclear-
driven technology for boost-phase intercept against
"responsive'" threats.

° Survivability and countermeasures work.

° Lethality experiments carried out at levels charac-

teristic of realistic weapons on realistic targets.

° Space-based power supplies and power conditioning
equipment.
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The SSTS is complemented by the LWIR probe which would
support the midcourse phase and early terminal defense. An
artist's concept of the LWIR probe, presently in the concept

definition phase, is shown in Figure VI.B.3.

Probe 1

Probe 2

Intercept Point

Figure VI.B.3 LWIR Probe
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