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Chapter 1 

Strategy And Objectives 

1.1 Introduction 
Thts report responds to the annual reportmg reqwrements spec1fied by sec lion 224 of the Nauonal 
Defense Authorization Act for F1scal Years 1990 and 1991 (Public Law 101-189), as amended by 
seclion 240 of the Nauonal Defense Authonzation Act for F1scal Year 1994 (Public Law 103-
160), as summarized m Appendix B It describes the overall Balhst1c Missile Defense (BMD) 
strategy, descnbes the chscrete programs and projects mcluded m the overall effort, addresses 
mternal!onal parl!c!pal!on m BMD research, cerlifies compliance of plarmed development and 
tesung program with eXIsling arms control agreements, and provides details of current and 
plarmed funchng for BMD. Chapters 2, 3, and 4, wluch descnbe the program strategy, architec
ture, and planning for Theater Missile Defense (TMD), Nal!onal MISSile Defense (NMD), and 
Advanced Technology programs, respecl!vely, specifically respond to the reporling requirements 
of Section 224(b)(l) and (b)(2); Chapter 5 descnbes the fundmg reqmrements of the BMD pro
gram m response to Section 224 (b)(8), Chapter 6 addresses Anuballisuc M1ssile (ABM) Treaty 
compliance per Section 224 (b)(6); Chapter 7 addresses the status of mternatwnal consultations as 
reqUlfed by Secl!on 224 (b)(S), and Chapter 8 addresses efforts regarchng countermeasures 
required by Sectwn 224 (b)(7), as they relate to the current BMD program The reporung reqwre
ments umquely related to the earlier Strategic Defense lmtiattve (SDI) program, chrected at a 
phased deployment of defenses to counter a mass1ve Sov1et attack, have been carefully considered 
m developmg the report, but are not specifically addressed smce they are no longer germane to the 
planned BMD program These proVISions mclude SectiOn 224(b)(3), (4), (7), (9), and (10) 

1.2 Ballistic Missile Defense (BMD) Program Priorities 
The Department of Defense (DoD) has made Theater Missile Defense the top pnonty of the Bal
listic Missile Defense Organization (BMDO), With National Missile Defense Technology Readi
ness Program as a second pnonty, and an Advanced Technology program as a tlurd pnonty. 

The Department's objective 1s to develop, procure, and deploy TMD at a level that Will enhance 
U.S. warfighung capab!ht1es and complement the effectiveness of its combat forces This plan 
enviSions the ume phased acqmsilion of a multiuer defensive capability. The first phase cons1sts 
of near term Improvements to exisung systems usmg low nsk, and qmck reaction programs, wlule 
simultaneously refimng concepts of operations and tactics The second phase develops a s!gmfi
cant core capability. Tlus core capability consists of land based defenses to protect cnt1cal assets 
and to provide theater-w1de protectiOn, and Navy capability to protect U S and fnendly forces m 
littoral (coastal) areas The core capabilrty also provides Improved lethality and probab!lrty of kill 
through the use of mterceptors which employ advanced concepts such as hit-to-kill or improved 
gmdance techniques combmed w1th fragmentatiOn warheads as well as engagement opportumtles 
at both lower altitudes and shorter ranges (lower tier mtercepts wrthm the atmosphere), and at 
lugher altitudes and longer ranges (upper tier, exoatmosphenc and hrgh endoatrnosphenc mter
cepts). In the final phase, advanced concepts for TMD will be developed. 
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As a second pnonty of !IDssile defense, the NMD program is structured as a "teclmology readi
ness" program that IS focused on resolving key element and system level technical issues related 
to the development and maintenance of options to deploy ballistic !IDssiie defenses for the U.S. 
This progran1 was developed as a result of the Department's Bottom-Up Review (BUR) m 1993. 
The focus of the program IS to develop and test the capability of critical NMD technologies while 
conducting planning that would reduce the time reqmred to deploy a contingency NMD system. 
This focus IS mtended to provide mcreasingly capable opttons for deployment m as short a time as 
possible after a decisiOn to deploy. 

Pnor to the BUR dec!Slon, the NMD program was structured as an acquisition program aimed at 
defending agamst Global Protection Against Lirruted Strike (GPALS) SIZed threats (up to as many 
as 200 reentty vehicles) Deployment of a first Site was at least ten years away, and contmgency 
deployment was not plarmed Multiple sites were enviSioned for the objective system, and relief 
from ABM Treaty constraints would have been requrred. The change m pnonty and direction for 
the NMD program commg from the BUR reflects the changes m the threat envuonment from the 
earlier GPALS threat. The new NMD strategy accommodates the uncertainty of the threat to the 
Umted States and the reduced level of funding It also allows an evolutiOn of capability as tech
nology matures. 

The third pnority is an Advanced Techi!ology program to provide techi!ology options for 
improvements to planned and deployed defenses The program will invest m high leverage tech
nologies that yield Improved capabilities for TMD and NMD mterceptors and sensors The 
improvements will focus on respondmg to several potential developments 

• The deployment of countermeasures on theater ballistic rrussiles, 

• The use of advanced submumtions m ballistic rrussile warheads; 

• Lessons learned from operational experience with TMD systems 

1.3 Cooperation with Allies and Friends 
As part of broader efforts to enhance the secunty of U S and allied forces agamst ballistic rruss!le 
strikes and to complement counterproliferation strategy, the Umted States IS exploring opportum
ties for cooperation with Its allies and fnends m the area of TMD 

The U S. approach to allied participation m research, development, and acqmsitJon of ballistic 
rniss!le defense has evolved as the balhst1c rruss!le program has changed Cooperation started as 
a concerted effort on the part of the Umted States to consult friends and alhes regmding the direc
tion of U.S. initiatives. ConsultatJon evolved mto acl!ve participatiOn m techi!ology development 
and, most recently, cooperatiOn has started to focus on development of mteroperable theater rrus
sile defense systems The latest stage of cooperatJon results from DoD g!Vlng high pnonty to 
armaments cooperatiOn, thereby prov1dmg Impetus to the process of mvolvmg allies and fnends 
m BMD programs 
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The mternational commuruty increasmgly recogruzes the eXIstence and growth of the threat of 
ballistic rrussi!e attack and, as a consequence, corrurutments to Theater Missile Defense (TMD) 
development efforts by fnends and alhes have been nsmg. The Umted States has established sev
eral working groups to explore the possibility of cooperatiOn in the area of TMD. To capitalize on 
the interest in TMD cooperation shown by many alhes, the Umted States is taking an evolutionary 
and tailored approach to alhed cooperatiOn in order to accommodate varying national programs 
and plans, as well as the special capab1htJes of parucular nauons The approach may mclude a 
menu of Items such as bilateral or multilateral research and development, Improvements to current 
rrussi!e capabilities, off -the-shelf purchases, and more robust participation such as codevelopment 
and coproductiOn programs 

In the U.S. VIew, cooperatJon in TMD, whatever form It takes, Will help strengthen secunty rela
tionslups with alhes, help offset costs, will enhance the U S counterprohferation strategy of dis
couraging acqUisition and use of ballistic nussiles and, should that fail, w1ll protect against the 
threats posed by such systems 

1.4 Antiballistic Missile Treaty 
Dunng the past year, the Adnumstrauon has pursued two agreements to update and clarify the 
Antiballistic Missile (ABM) Treaty wlule preservmg Its viability. The frrst would provide the 
States of the former Sovwt Uruon the opportumty to succeed to the ABM Treaty, malang explicit 
the Treaty parties and therr responsibihtJes The second would clanfy the dJstmcuon between 
ABM systems, wluch are hrruted by the Treaty, and non-ABM systems, wluch are not The 
United States and Russia both believe this clartficatJon IS necessary to facilitate the deployment of 
effective theater rruss1les while mamtammg the Treaty. An agreement on the d!stmctwn between 
ABM and non-ABM systems would assist U.S. efforts to develop and deploy effective TMD sys
tems for the protect! on of U.S forces, allies and friends. These two agreements are bemg pursued 
multJlaterally m the Standing Consultative Corrurusswn, m additJon, there have been bilateral 
U.S./Russia discussions on ABM/non-ABM demarcatJon at the political level 

1.5 Conclusion 
The U.S. ballistic rrussile defense program IS a balanced program directed toward developmg 
TMD, which IS a cntical component of a natiOnal security strategy that focuses on regwnal crises 
and prohferatJon, pursumg the technologres needed for evolvmg an NMD capabrhty and mam
tammg a readmess to deploy such a capab1hty when needed, and explormg advanced technologtes 
essential for defenses agamst future threats The remaming chapters in tlus report dtscuss pro
gram objectJves m greater detail, descnbe the programs and projects bemg pursued to achieve 
these objectives, and summanze the current status and plans for each program. 
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Chapter2 
Theater Missile Defense Master Plan 

2.1 Mission and Scope 
The nussiOn of Theater M!ss!le Defense (TMD) IS defmed in Jomt Pub 3-01.5, "Doctrme for Jomt 
Missile Defense," and the Theater Missile Defense Mission Need Statement· "The nuss1on of 
TMD is to protect U.S. forces, U.S allies, and other Important countries, includmg areas of vital 
mterest to the U.S., from theater nuss1le attacks." The TMD nuss1on includes protection of popu
lation centers, fixed civilian and military assets, and mobile military umts. 

The nussiOn need statement also provides a basis for defimng the scope of the program m terms of 
areas of TMD and the threats to be countered It Identifies four areas of TMD frequently called 
"pillars". attack operatwns, active defense, passive defense, and Command, Control, CommUni
cations, and Intelligence (C3I) The scope of the Ballistic Missile Defense OrgamzatJon (BMDO) 
TMD program IS to focus on active defense and the associated C3I. The miSsiOn need statement 
defines a theater nuss1le as "ballistic miSSiles, cruise miSSiles, and au-to-surface guided miSsiles 
whose target IS w1thm a theater or which is capable of attackmg targets m a theater." Previously, 
BMDO has concentrated on the ballistic missile threat while the Services continued to develop 
counters to the other theater nuss1les. 

Two studies have been Initiated to evaluate the mtegration and overall effectiveness of planned 
systems to counter the current and future ballistic missile and cruise nuss1le threats These studies 
are· the Theater Defense Netting Study (TDNS), which was completed m November 1994, and 
the Comprehensive TMD MISSIOns and Programs Analysis, which will be completed by October 
1995 The Comprehensive TMD Misswns and Programs Analysis mcludes four related studies. 
the TMD Cost and Operational Effectiveness Analysis (COEA), the Techincal and Engineenng 
Commonality Analysis, the TMD Command and Control Plan, and the Threat and MissiOn Prion
Ues Analysis These analyses are discussed later m tlns plan 

2.2 Threat 
The Theater Ballistic MISSile (TBM) threat has contmued to evolve as anticipated and our proJec
tions of tins threat, which is reflected m DlA reference, Proliferation of Weapons of Mass 
Destructwn(U), PC-16000-31-95, February 1995, remam unchanged. Ballistic missiles have 
been used m SIX regwnal conflicts smce 1973 - the most recent of which was the 1994 confltct 
between North and South Yemen mvolvmg Scud nuss1les armed With conventiOnal weapons. The 
1988 Iran-Iraq War of the Cities, Operation Desert Storm, and the recent conflict m Yemen have 
demonstrated that ballistic nuss1les Will pose a threat to U.S. and allied forces and CIVIlian popula
tion centers At the beginnmg of 1994, there were approximately 8,800 short-range (50 - 500 
kilometers) theater ballistic missiles m serv1ce in 32 countries Thirty new types of TBMs are m 
development Figure 2-1 summarizes the current TBM threat 
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Figure 2·1. Summary Of The Theater Ballistic Missile Threat 

WIDE RANGE OF 
CAPABILITIES CHARACTERISTICS 

·Range 10 • 3,100 km 

• Velocities 
1 · 4~ km/sec 

VARIOUS 
WARHEADS 

• High Explosive (HE) 

Proliferation And 
Array Of Threats 

Complicates 
Defense 

• Nuclear, Biological, 
Chemical (NBC) 

·Bulk Or 
Submunitions ·Other 

• Extensively 
Deployed 

• Proliferating 

·Improving 

TBM 
COUNTERMEASURES 

• Contact Fuzing 

• Penaids 

In summary, TBMs are extenstvely deployed and, because of theu low cost and avrulab1hty, they 
are prohferatmg throughout the world. A w1de range of capab1hties are avrulable depending upon 
the cost a part.Jcular nauon JS WJllmg to pay and technologtes used. Addmg to the complexity of 
the threat is the potenhal availability of var10us warheads mcludmg bJgh explos1ves, bulk or sub
muruuons, and weapons of mass destruction - nuclear, bJO!ogical, and chemJcal. The evolvmg 
threat may also employ countermeasures to reduce the effecuveness of Theater M1ssile Defense 
(TMD) systems Thus, the array of TBM threats and thetr prohferauon sigruficantly comphcates 
the theater missile defense ffilSSIOn 

2.3 Doctrine, Tactics, and Training 
2.3.1 Joint Doctrine 
The future success of theater mJSSile defenses w11l rest on doctnne as well as on new weapon sys
tems and force structure To v1ew Theater Mlss1le Defense (TMD) as a purely weapons dnven 
program IS lO nuss the magrutude of the problems facmg the warfighter Issues such as decentral
ized versus centralized control of TMD assets, the mtegrauon of TMD systems w1thm an eXJshng 
au defense force structure, and the amount of prepos1t10ned TMD force structure m the theater 
will be donunant themes m the commg years 
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The Department of Defense Jomt Pubhcatwn 3-01.5, Doctrine for Jomt Theater Missile Defense 
defines the actlvittes and performance of the Armed Forces in jomt and multinatiOnal operations 
It provides gmdance for combatant commanders and other JOmt force commanders, and pre
scnbes doctrine for JOmt operatiOns and trammg Based on this doctrine, the Joint Staff (J-36) is 
promulgating a JOmt TMD Concept of Operations (CONOPS) to provide gmdance to the Com
mander In Chiefs (CINCs) and encourage commonality of eqmpment and operattonal procedures 
The gmdance provided m the new doctrine mcludes: 

• Cruise miSSiles are mcluded m the scope of theater missile defense; 

• TMD IS recogmzed as aJomt-Service and multinatiOnal miSSIOn requmng the mtegra
twn of all Service and host natton systems; 

• TMD systems must be easily transportable and mobile for rapid emplacement and 
relocatiOn m order to be effective across the entrre range of military operations; 

• No smgle system or techiiology can counter the enttre spectrum of the theater miSSile 
threat; 

• TMD systems must integrate With the eXIsting command and control architecture. This 
provision has far-reaching ImplicatiOns for both TMD concepts and the eXIstmg air 
defense structure that will mcorporate dual purpose systems 

The Commanders-m-Chief (CINC) Assessment Program IS explonng the Issues of command, 
control, and force mteroperabthty addressed in the new TMD doctnne This program IS discussed 
m more detail m paragraph 2.8.5 

Logistics and asset preposttiomng will continue to be a maJor concern to theater commanders 
With changes in doctrine and the mternatwnal secunty environment, the U S has moved from a 
force structure that was largely forward based to one that IS largely based m the Continental 
Umted States (COfi.TUS). These CONUS based assets must be deployed to regiOnal theaters as 
needed to support the operatiOnal commanders. The need to mobthze and transport large mvento
ries of personnel and equipment will stress arr, land and sea hft capabilities m commg years Pn
ontizing assets for transport m the crucial frrst days of an overseas camprugn Will present a critical 
challenge Durmg the Gulf War, our TMD forces were already m place, trained and mtegrated 
into the JOmt force structure when the frrst enemy missiles were launched Future campaigns Will 
not likely be conducted under such favorable cucumstances In fact, an enemy may choose to 
expend the ma.Jonty of his theater missiles well before our TMD assets can arnve on the scene. 
The maJor problem, then, IS how much force structure we can preposition and where Tl.VID forces 
should be programmed mto an already overburdened arr and sealift system 

The followmg paragraphs present the Army, Navy, and Air Force doctnne, tactics, trrunmg, and 
force structure for theater miSSile defense operations 

2.3.2 Army Doctrine 
The role of Army TMD IS to support the national rnihtary strategy of defense from theater miSSile 
attacks by protectmg the force, conductmg preciSion strikes, and donunating the maneuver battle-
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field. In fulfilling tlus role, virtually all operatwnal scenarws envision the deployment of Army 
TNID forces as pan of joint forces. Army TMD provides theater CINCs wrth the abihty to protect 
forces, whether they are ground maneuver umts, rur bases, or naval port facilities, from the threat 
of theater missiles. The Army does this In two ways. Frrst, by destroying enemy uussiles In fhght 
(active defense) and, second, by conducting precrsion strikes agrunst opposmg missile launch 
capabilities (attack operations). 

Evolving Anny TMD doctrine calls for a highly capable md robust ground based defense that IS 

rapidly deployable and sustrunable m contingency theaters to support force projection operations. 
Army TMD doctrine will COincide wrth TMD JOint doctrme and operational prmcrples described 
m Joint Publication 3-01.5, Doctnne for Jomt Theater Missile Defense. Army Fteld Manual, FM 
100-5, Operations, the authoritative foundation for subordinate Army doctrme, recognizes that the 
threat to fnendly forces has grown due to weapons of mass destruction and the proliferation of 
uuss!le teclmology. In defining the requrrement for force protection In each phase of an operation, 
FM 100-5 calls for a greater role for theater uussi!e defense as an enabler for the generation of 
combat power. An active TMD operational concept published by the U.S Army Trrumng and 
Doctnne Command (TRADOC) as a precursor to more weapon specific doctrme, describes how a 
PATRIOT and Theater High Altiliide Area Defense (THAAD) task force will operate to provide a 
near leak proof, two tiered defense of cntical assets within a theater Specific "how to fight" tac
tics are emerging wrth evolving doctrine from lessons learned In the Gulf War and from ongoing 
war gauung and analysrs efforts, including the current TRADOC TMD Advmced Warfighting 
Expenment The Medmm Extended Air Defense System (MEADS) progrrun is Intended to sat
ISfy the operational reqUirements for a corps area rur/uussrle defense capability that will provrde 
protection to maneuver forces from attack by both baiJistic missrles and crmse uussiles Doctnne 
and tactics for this program, which replaces Cmps SAM, will maliire with system defirutwn. 

Steps to increase leader and soldier proficiency in TMD will mclude incorporating the theater 
missile threat and TrviD responses into aiJ levels of training a11d servrce school programs of 
mstruction, :md capliinng and understanding the lessons learned from recent combat expenence. 
TMD will be mtegral to the live field traimng exercrses at the combat trrumng centers and to the 
Battle Command Traimng Program, a trruning tool for corps and diviswn commrurders that uses 
constructive simulation and siruatwnal scenarws to execute large umt operations. 

2.3.3 Navy Doctrine 
The new sec:urity environment emphasizes the need for naval forces that cm operate In any ht
toral (coastal area) theater, in any uussron, to provrde a forward presence md mit!al capability 
when no otlter assets exist and, If necessary, to participate m JOint expedmonruy warfightmg. 
Accordingly, the Navy's role In the post Cold War era has become prompt and sustruned combat 
operations that are not so much "on the sea" as "from the sea." 

The Inherent mobility of naval forces and therr capability for mtegrated warfightmg make them an 
important foundation for CINC contmgency pla11nmg a11d phased response to regiOnal cnses. 
Navy TMD systems will be capable of creating aJI Immediate defensive umbrella against aiJ 
threats to expeditionary forces as they assemble and move from the sea to the shore. If forced 
enliy is reqmred, the Navy's role will be to provide highly survivable active defense, comple
mented by attack operatwns agamst enemy uusstle Sites md other key targets Where Immediate 
command ru1cl control of rur mel TMD IS reqmred, the Navy may be assigned duties as the Joint 

................ ~ ........... ---~ ... - ----.. -~-, ·~~ ....... r .... -
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Force Arr Component Commander (JFACC) by the Jomt Force Commander As JOint forces con
tmue to bwld and begm to move mland, the Navy's role Will expand to include managmg and 
defendmg the logisucs tram, as well as extendmg the reach of attack operatwns At that time, 
JFACC responsibthUes may move from bemg a JFACC afloat to a JFACC ashore. 

Command and control1ssues are being updated m operational doctnne and CONOPS at the tram
ing commands. The rev1sed CONOPS w1ll be mcorporated m shore and sea based trammg. 
Wtthm a theater-level arclutectural perspective, all functiOnal areas, from mtelligence and surveil
lance to post engagement assessment, are bemg scrutmtzed for optimum effectiveness m JOint 
operations. Operauonal demonstrauons and experiments are used to venfy progress m system 
engineering and doctnne evolution. At present, selected fleet umts are pracucmg key areas of 
TMD tactics and procedures and the results Will be mcorporated m formal training and readiness 
exercises m the future. 

2.3.4 Air Force Doctrine 
The Department of Defense (DoD) designated the A1r Force the Executive Agent for Theater Air 
Defense Battle Management/Command, Control, Commumcations, Computers, and Intelhgence 
(BMJC4I) in a memorandum s1gned by the Assistant Secretary of Defense for Command, Control, 
Commumcauons And Intelligence (C3I) dated July 8, 1994 As the Executive Agent, the Air 
Force is responsible for constructing a theater arr defense BMJC4I arclutecture that w1ll provide 
the CINCs a flexible system to manage active defense agamst both arrcraft and theater rmssiles. 
Requrrements for TMD BMJC4I are being coordmated With AFffAA, which IS the office desig
nated by the Secretary of the A1r Force as the USAF Executive Agent for Theater Au Defense. 

The Arr Force plays several vital roles in prov1dmg a TMD capability to the theater CINCs. Start
mg With rmss!le detectwn and warnmg, the Air Force is meeting the Theater Balhsuc Missile 
(TBM) challenge by mtegrating a rmx of mutually supportive passtve defense, active defense, 
attack operations, and battle management command, control, communications, and mtelligence 
systems. The Arr Force contributes to the campatgn tluough tacucal rmssile warnmg, cuemg 
ground based forces, attack operations, offenstve and defenstve counter-atr, and arr mterdiction 
capabihtles. When the Air Force is assigned dulles as the JFACC, it will plan and mamtain visi
bility on the theater-wide attack operatiOns effort 

Theater arr defense critena mclude detecting, 1dent1fymg, trackmg, mterceptmg, and destroymg 
enemy aircraft, crmse rmssiles and theater ballistic rnisstles, and thetr associated support mfra
structure. The compressed command and control ume Inherent m theater rmssi!e operations 
reqmres Improved sensor target detection, tracking and 1denuficat1on capabihues, a jomt battle 
management/command, control and commumcatwns architecture that mcludes deciSion a1des, 
and streamlmed executiOn of command and control functions The connectivity between Services 
must allow for multtple engagements, mtegrated targeting, and flex1ble response options to negate 
the TBM threat Procedures and trammg must be estabhshed pnor to the start of a theater conflict 
to ensure the greatest effictency of a multtlayered TMD capability The theater rnisstle threat 
reqmres TMD weapon systems to be capable of near real-time discnmmat10n, engagement deci
sions, and coordmat10n wtth other Serv1ces' systems. For attack operations and boost phase mter
ceptton, the TMD BMJC3I must perform near real-ume target Identification, retargetmg, and mter
ServJce engagement planmng Attackmg mobile targets wtthln rmnutes and seconds must be the 
norm and reqmres full mtegratton of all assets 

--r~A~A&' ------·--A·-- -------r------------ ---- -------- 0 ----------- -------,----- 0 -- . ' . , 
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2.3.5 Marine Corps Doctrine 
Wlule the Manne Corps does not yet have a formal TMD doctnne, program Improvements and 
capability upgrades of the HAWK nussile system and the ANri'PS-59 radar both on the JOint and 
service levels are rapidly dnvmg doctnne and architecture development. Marme Corps need for 
TWill capability was outlmed m theu 1992 TMD Mission Need Statement. Theu current weap
ons systems will continue to be upgraded as doctnne evolves and IS mcorporated mto current anti
air warfare programs. Current Marine Corps philosophy is to plan for the detection and 
engagement of theater missiles within theu current doctnne for air defense; JOint TMD operations 
will be condLicted with umts operating with the Marme Air Ground Task Force (MAGTF). The 
Marine Corps also provide for attack operatiOns 

In addition to the HAWK nussile system, the Marme Corps has expressed an interest m Corps 
SAM. In aJomt memorandum of agreement signed by the VICe Chief of Staff of the Army and the 
Assistant Commandant of the Manne Corps, the reqmrement and need for Corps SAM by the 
Manne Corps was Identified. 

2.4 Force Structure 
2.4.1 Army 
Army plam1ecl active defense force structure consists of PATRIOT, Theater High Altitude Area 
Defense (THAAD), and Medium Extended Air Defense System (MEADS) (formerly Corps 
SAM) forces along with Jomt Tactical Ground Stations (JTAGS). Currently, the programmed 
PATRIOT force includes 88 fmng battenes (or fue umts). Of these, 44 compnse the mne opera
tional PATRIOT battalwns, four more are bemg prepared for transfer to the National Guard, and 
an additional SIX are bemg used for Southwest Asm rotation The remaimng fire umts are either 
manned by German forces or are used for trammg and mamtenance support. One of the nme 
operatwnal battalwns has been sent to South Korea to support U.S forces there The PATRIOT 
force will bt:gm upgradmg to the PATRIOT Advanced Capability Level-3 (PAC-3) configuration 
begmnmg in FY 1998. 

Two THAAD battalions, each with four finng battenes, will be fielded early m the next decade. 
The THAAD program will also deliver a functional, developmental prototype system at the end of 
Its Demonstratwn!Valtdatwn (DernNal) phase This system, referred to as the THAAD User 
Operatwnal Evaluation System (UOES), will be used for Engmeenng and Manufactunng Devel
opment (EMD) phase testing and will provide the means for early trrumng. In the event of a 
national emergency m FY 1997 or later, the UOES could become a deployable prototype system 
This system Will be based at Fort Bhss, Texas and could be rapidly mserted into any theater usmg 
current nuhtary transport aircraft 

The MEADS program (formerly Corps SAM) IS a multilateral intematwnal cooperative program 
to develop a medmm mr and nusstle defense system The system Will support force projectiOn 
operations from early entry to deciSIVe operations. 

Five Jomt Tactical Ground Statwn (JTAGS) umts will be fielded stanmg m FY 1996 to provide 
m-theater processmg of Defense Support Program (DSP) data for wammg, alertmg, and cuemg of 

_11..1./t .JUHU .la\,..U\...al U!UUUU UlallUll \,.1 ..l.rl.'\..JU) UU!L~ Wlll U~ .Uc;;J.Uc;;U ;:)lCl..lllll(:) lll .1' .l 177U LV J:JlUV!Ut; 
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Theater Ballistic Missile (TBM) launches. The JTAGS umts Will be deployed m paus dunng 
wartime or contmgency operations to ensure availability on a contmuous basis. The current plan 
IS to forward deploy one sect10n of each detachment dunng peacetime The JTAGS IS the m-the
ater element of the United States Space Command (USSPACECOM) Tactical Event System. 

The Army force structure mcludes attack helicopters and the Army Tacllcal Missile System 
(ATACMS) which support the JOmt attack operating pillar. 

2.4.2 Navy 
The Navy Theater Ballistic Missile Defense (TBMD) program 1s based on evolvmg the capabili
lles of the AEGIS weapon system to support mcreasmg mtercept capability agmnst TBMs The 
first stage of this evolvmg capability IS called the Navy Area TBMD program. Dunng tlus stage 
the AEGIS combat system will be modified to support TBMD and the STANDARD Mlssile-2 
will be modified to the Block IVA TBMD configuratiOn Tlus area defense program Will provide 
a lower uer or endoatmosphenc mtercept capability The second evolullonary stage of the Navy 
program will build on the AEGIS combat system area defense and develop an exoatmospheric (or 
upper tier) mterceptor to prov1de theater-wide capability. TBMD capability upgrades Will be fully 
mtegrated With the AEGIS mlliti-ITilSSIOn capability In all four pillars of Theater Missile Defense 
(TMD) The Navy will also work With the Au Force to develop a boost phase Intercept capability 
as described below 

The Navy plans to achieve a sea based area theater ballistic ITilSS!le defense contmgency capabil
Ity in 1998 with a User OperatiOnal Evoluation System (UOES) on at least one AEGIS ship The 
test and evaluatiOn of the UOES m conJunction With testing at shore engmeenng support activ!l!es 
will provide significant opportunity for further development and validation of doctnne and tactics 
in both Navy andJomt environments. 

The Navy force structure also includes aucraft and ship launched weapons with attendant Battle 
Management/Command, Control, Commumcations, Computers and Intelligence (BMJC4I) which 
support the JOint attack operallng pillar 

2.4.3 Air Force 
The Air Force, m concert with the component commanders and in accordance With Jomt Publica
tion 3-01.5, will focus on attackmg theater ITilSSiles m the boost phase after launch or wlule on the 
ground through attack operations on enemy ITilSSile sites and launchers, and on d1sruptmg the ene
my's rmssile operallons with an appropnate balance of JOmt assets. Space support and theater 
sensor data must meet reduced time lmes, With more accurate target detectiOn, Identification and 
trackmg data for TBM targets m the au or on the ground. Active defense m the terrnmal phase 
and passive defense enable the Jomt Task Force to ITilligate the destructive potential of theater bal
listic rmss1les that are not destroyed by counterforce and boost phase mterceptors. 

The Au Force theater structure that Will support TMD will pnmarJiy be performed With Theater 
Au Control System (TACS) elements that have been enhanced to meet strmgent TMD reqmre
ments These TACS elements mclude A1r OperatiOns Center, Control and Reportmg Center, Air
borne Wammg And Control Systems (AWACS), and Jomt Strategic Tactical Airborne Range 
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System (STARS) to provrde BM!C4I for the other pillars In addiuon, the Air Force TMD support 
mcludes airborne weapons in support of active defense through boost phase mtercepts, allcl F-16s 
supporUng attack operallons by engagmg threat rmss1le launching systems on the ground. 

The Arr Force also 1s responsible for space based launch detectiOn alld warnmg of TBMs. Cur
rently space based ballisllc rmssile launch cletectwn IS accomplished by Defense Support Program 
(DSP) satellites. Frxed alld mobile DSP data processmg centers trallsrmt launch detecuon alld 
missile parameter informallon to the Combat Operations Center at Cheyenne Mountain, Colo
rado. Tlus mformation is then evaluated alld forwarded to end users such as the National Military 
Comrnalld Center alld U.S forces worldwide. DSP data Call also be processed drrectly m the the
ater for tactical applicallon alld processmg by other systems. 

2.4.4 Marine Corps 
Marme Corps acllve defense force structure has all evolvmg TMD capability through modifica
tion alld upgrade of current weapons systems. lnl!ial operating capabihty will provrde TMD 
detecllon alld engagement m FY 1996-1997. A full operallonal capability with improved com
malld alld control will be fielded m FY 1999-2000. 

Marine TMD active defense force structure consists of the followmg elements 

• Tactical Arr Command Center' (TACC). The battle mallagement alld c2 element; 
receives, processes alld transrmts TBMiaircraft targeting information to other elements 
vta digital data commumcations, 

• Tacucal Air Operations Module (TAOM). Provides TBM target data to the weapons 
elements via digital data, 

• ANfi'PS-59 Radar. Provides surveillallce, early wammg alld weapons cuemg for the 
IvlAGTF. The upgraded verswn will detect, track alld process TBM targets for the 
TAOM; 

• An Defense CommunicatiOns Platform (ADCP) Provides a commumcations mter
face from the TPS-59 radar, Tactical Arr Operations Center (TAOC) 01 Joint Tactical 
Informatwn Dislr!bullon System (JTIDS)fi'actical Data Information Lmk-J (TADIL-J) 
data network to the HAWK miSSile system; 

• HAWK nussile. Acquires, tracks alld engages short-rallge TBM targets. 

Manne Corp rur capab1hty w11l also prov1de attack operattons m concert wtth the other servtces 

2.4.5 Joint Force Structure 
2.4.5.1 Joint Theater Missile Warning Operations 
The JOint nature of TMD operations ts highly evident m the miSSile detectiOn alld warrung struc
ture set up to support the theater CINCs After the Gulf War, all the Servtces recogmzed the need 
to Improve rmssile threat wammg to the1r deployed forces. Tlus need resulted m the creation of 
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three complementary systems to process tactJcal warrung data qmckly in the theater and With 
Improved accuracy. Each of the new systems combmes mputs from two or more DSP satellites 
("stereo" DSP data) with other sources (e.g., natJonal sensors, radar, mtelligence) to refine launch 
point and rrussile traJectory. The Tactical Surveillance Demonstration (TSD) was developed 
cooperatively by the U.S. Army and the US. Navy m 1991-92 to do stereo DSP processmg. This 
resulted in a mobile prototype called the Tactical Surveillance Demonstration Enhancement 
(TSDE), which has been demonstrated successfully m several theaters. 

Based on results of TSDE, the JTAGS program was Irntlated by the Army. JTAGS IS a JOint mter
est Army-Navy program for in theater DSP which will be fielded in FY 1996. In addition to sup
portmg TMD operations, JTAGS will produce and distribute mformation concermng certam 
aircraft and selected statJc infrared events for rur defense and other applications such as battle 
damage assessment 

Usmg TSDE as a starting point, the Air Force developed a prototype for U.S.-based stereo DSP 
processmg, called TALON SHIELD. The fielded capability for TALON SIITELD is designated 
Attack and Launch Early Reportmg To Theater (ALERT) and provides theater commanders With 
contJnuous, accurate launch warrung and tracking data A Navy demonstration of related techiiOl
ogy, begun as Radiant Ivory, will become operatJonal m FY 1995 as TACDAR (Tactical Data and 
Related Applications). 

Active defense umts will use rruss1le positiOn mformatJon to cue radars searching for TBMs m 
flight. Warrung mformauon from space based sensors will also be used mcluding launch pomt 
and launch ume, predicted ground impact pomt and Impact lime, rruss1le type, and state vector 
Missile positiOn information will Improve reaction time and extend the effective battle space of 
actJve defense weapon systems. Active defense army umts (PATRIOT battaliOns and THAAD 
batteries) will receive ALERT/JTAGS data v1a tlle Tactical Information Broadcast Semce (TIBS) 
and the JOmt communications (TADIL-J) net directly at brigade and battaliOn Tactical Operations 
Centers (TOCs) Navy umts Will also receive early eammg information vm Lmk 11/16, TIBS, or 
other broadcast patlls. The battaliOn will pass the mformatwn to tlle fire umt (battery) level to Ini
tiate radar search and engagement sequence as appropnate. 

Attack operations umts will use JTAGS produced launch pomt and launch time information to 
plan and execute offensive rrnsswns (e g, rur strikes, fire rruss10ns) agrunst TBM launchers and 
mfrastructure. Army attack operatiOns umts equipped With TIBS receivers will receive their mfor
mation directly from JTAGS. TIBS receivers will be employed at corps, dlVlsiOn, and bngade fire 
support elements and attack av1atJon battahon TOCs An anticipated applicatJon of JTAGS mfor
matiOn IS to cue Jomt STARS or other theater sensors With launch pomt and launch time mforma
lion. Th1s mformatwn may enable these sensors to acquire and track a TBM launcher back to a 
hidden reloadmg pomt, and then pass this new location to attack operations units 

Passive defense warrung informatiOn will provide launch azimuth, predicted ground Impact point, 
and predicted Impact lime for selecl!ve redistributiOn. Elements will receive cuemg mformatJon 
directly via JTAGS and mdirectly via ALERT Recipients of vmce wammg messages received 
directly from the ALERT/JTAGS are expected to retransrrut these wammgs, filtered to areas of 
mterest when and where possible, to all lower echelons v1a their own orgamc networks and sys-

a1recuy uorn me 1\.LnK.ttJ lf\UL:J are expec[eu [0 rerransmu rnese warrun_gs, nnerea ro areas 01 
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terns Although warrungs by voice messages are expected to predommate In the passive defense 
arena, some umts may also receive data messages and initiate Internal warning procedures based 
on that Infonnatlon 

2.4.5.2 Joint TMD Operations 
A combmatwn of active defense, attack operations and passive defense, all fully integrated by a 
JOIIlt C3I architecture, is needed to meet TMD performance reqUirements Joint TMD will depend 
on the coordmated sequential execution of a wide spectrum of tasks by wtdely dispersed Semce 
and allied elements. The key to successful execution of this complex system Will be JOint plan
ning, traming, communications, and procedures. Intelligence preparation of the battle space, as 
well as logistics and geographical concerns must be addressed prior to system deployments 

2.5 TMD Active Defense Framework 
The 1993 Theater Missile Defense Initiative (TMDI) Report to Congress presented a framework 
and architec1ure developed from operational and technical attributes Ballistic Missile Defense 
Orgamzatlon (BMDO) continuously evaluates the Theater Missile Defense (TMD) rmsswn, 
threat charactenstlcs, and doctrme and updates the rmsswn dnvers and desrred TMD performance 
charactensties. This continuous process ensures that the framework and arclutecture meet the 
TMD system reqUirements. We modified the framework In FY 1994 to respond to the evolving 
doctrme. The framework has not changed for FY 1995 The pnmary conclusiOn, "a single 
weapon system cannot meet the entrre TMD rmsswn," remams vahd. Figure 2-2 shows the TMD 
rmss10n and resultant rmsswn dnvers 

Figure 2-2. TMD Mission Drivers 
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The rmssion dnvers are used to Identify the key performance charactensncs of the TlviD system 
Figure 2-3 shows the resultant performance charactensncs 
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Figure 2-3. The TMD Performance Characteristics 
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An examinatiOn of these charactenstlcs leads to the conclusion that upper and lower tier TMD 
systems consisting of land, sea, and rur forces provide the most effective framework for TMD 
wluch is shown tn Figure 2-4. 

As indicated, Battle Management/Command, Control and Commurucatwns (BM!C3) remruns the 
cntlcal element that ues the other elements together. 

2.6 Acquisition Strategy 
The Theater MISSile Defense (TMD) acquislt!on strategy has not changed and IS still descnbed as 
three phases. The first phase consists of the aggressive pursUit of near term improvements by 
enhancing exiSting systems usmg low nsk, low cost, and qmck reaction programs wlule simulta
neously developmg and refirung TMD concepts of operatiOn and tactics. The second phase 
employs a prudent acquisition approach to provide a significant core TMD capability. This core 
capability consists of land based defenses to protect cnucal assets and to provtde theater-wide 
protection The core capabthty also mcludes a sea based defense to protect U.S and fnendly 
forces m ports and httoral areas and to support forced entry A cnttcal element of the core pro
gram ts to establish an effective and JOint Battle Management/Command, Control and Commuru
catlons (BMJC3) architecture In the final phase, advanced concept technology demonstrations 
and other nsk reductiOn acuvttJes are used to develop capabthttes that complement the core pro
gram with the emphasis on affordabthty and new technologies These future capabthties are 
called "advanced concepts" The TMD acquiSition strategy mcludes the operational employment 

e:ram \VHO roe emonas1s on a.uuruauuu v a.nu new LCl.:IlltUlU}:!..te:s tuc~c:: luLurc ~..;apaulHLlv;:, cue: 
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Figure 2-4. TMD Active Defense Framework 
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of systems developed dunng the Demonstrauon/Vahdation (DernNal) and Engmeenng and Man
ufactunng Development (EMD) phases of the acquisition process These User OperatiOnal Eval
uation Systems (UOESs) serve four purposes. (1) mfluence the engmeenng and manufacturmg 
development program by getung users mvolved early; (2) provide systems for testmg, evaluaUng, 
and trammg as part of the nonnal acqmsrtion process, (3) refme operauonal doctrine and orgaru
zatlOnal structures; and ( 4) provrde a contmgency defense capability should the need anse in an 
emergency prior to producnon and deployment The acquisition programs for Theater Htgh Alti
tude Area Defense (THAAD) and Navy Area Theater Ballistic M1ssrle Defense (TBMD) mclude 
provisions for UOESs 

2. 7 Master Schedule 
Frgure 2-5 shows the master schedule for the Theater Missile Defense (TMD) Key nnlestones 
are the avrulab1hty of the User OperatiOnal Evaluatwn Systems (UOESs) for the core program 
(THAAD and Navy Area TBMD), the 1ruUal fieldmg of PATRIOT Advanced Capability Level-3 
(PAC-3), the mitial fieldmg of Theater Hrgh Altitude Area Defense (THAAD) and Navy Area 
Theater Ballistic Missile Defense (TBMD), and the rmuatron of a maJor acqmslt!on program for 
one of the Advanced Concepts Note that the Near tenn Improvements progrrun IS contmuous!y 
upgradmg fielded systems 

Ull\... Ul Lll"-' ~UVallL!LIU \..\JIIL~LJL.'\ !'\IIIIC 111611 lilt": l'llf"':<-11 lt-"1"111 IIIIIJnlVf-"TTif-"_niO.: nrncrro;:~m 11;:! ('"OI"\nr·n11lA11C'I'I 
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Figure 2-5. TMD Active Defense Master Schedule 
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2.8 Near Tenn Improvements 
Near term rmprovements increase existmg Theater Missile Defense (TMD) acuve defense capa
bilities until the core programs are avru.lable at the end of the decade Included are: PATRiar 
Advanced Capability Level-2 (PAC-2) upgrades, TPS-59 radar and HAWK mochficauons, launch 
detecuon Improvements, sensor cuemg upgrades, and the Commander m Chiefs (CINCs') 
Assessment Program 

2.8.1 PATRIOT Anti-Tactical Missile Capability 
The baselme for PATRIOT IS PAC-2 Near term upgrades mclude the Qmck React10n Program 
(QRP) and a Gmdance Enhancement MJssJ!e (GEM) improvement These upgrades will be fol
lowed by a senes of upgrades under the PATRIOT Advanced Capability Level-3 Program (PAC-
3) 
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PATRiar is an air defense gurded ID!ssrle system desrgned to cope with the air defense threat of 
the 1990s. The threat IS charactenzed by defense suppressiOn tactics usmg saturatiOn, maneuver, 
and electroruc countermeasures The prmcipal element of the PATRiar organization IS the bat
talion, which consists of up to SIX firing battenes. BattaliOns normally deploy at echelons above 
the corps and as part of the corps au defense artillery brigade. The PATRIOT battery, also 
referred to as a fire umt, IS the smallest element capable of engagement operations. The PATRiar 
finng battery, shown in Figure 2-6, mcludes the fire control section and normally eight Launching 
Stations (LS) although a battery has the capability to control up to 16launchmg stations. The fire 
control section consists of a Radar Set (RS), Engagement Control Station (ECS), Antenna Mast 
Group (AMG), and Electric Power Plant (EPP). 

Figure 2-6. PATRIOT Firing Battery 

The PATRiar Qmck Reaction Program (QRP), mstltuted m 1991-1992, was designed to Identify 
and quickly field Improvements to correct Desert Storm shortcoiD!ngs It mcludes emplacement 
upgrades for rapid, accurate fire umt emplacement, a capability to control launchers located up to 
10 km from the radar, and radar enhancements to improve Theater Ballistic Missile (TBM) detec
tiOn and mcrease system survrvabrhty The QRP configuratiOn of PATRIOT rs already operatiOnal 
and rs deployed m Saudi Arabia 

The Gmdance Enhancement Missrle (GEM), a compamon program to the QRP, mcludes engi
neenng Improvements to the PAC-2 ID!ssrle to rmprove effectiveness and lethality, especially 
agamst the Desert Storm class of TBM threats Lmuted quantlt!es of GEMs Will be fielded m 

eo- __ _,~--------------------------------- ,-----/, -- -----.r----- .r--o---- -- --- .,..._--, --------- ---o-
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1995 and a total quantity of 345 ( 180 new and 165 retrofitted) !DlSSiles Will be procured by the end 
ofFY 1996 

FY 1994 efforts mcluded the followmg accomplishments: 

• Contmued fielding QRP battaliOns, 

• 39 of 116 radar kits delivered; 

• 236 of 553 launcher modification kits delivered; 

• Conducted one !Dlssile flight test; 

• Conducted GEM productiOn review 

Work planned for FY 1995 mcludes 

• Complete QRP fieldmg; 

• Complete fmal GEM flight test, 

• Begm delivery of GEM !DlSSiles. 

Work plarmed for FY 1996 mcludes· 

• Contmue delivery of GEM missiles 

2.8.2 TPS-59 Radar and HAWK Modifications 
TPS-59 radar and HAWK weapon system Improvements will provide a TMD capability for U.S. 
Manne Corps operations Tills Marme Corps TMD mitiative is JOmtly funded With Ballistic Mis
Sile Defense Orgaruzatlon (BMDO) and will y1eld a low nsk, near tenn capability for exped!tlon
ary forces agamst short-range ballistic !Dlssiles The program consists of mod1fymg the TPS-59 
long-range mr surveillance radar and the HAWK weapon system to allow detection, tracking, and 
engagement of short-range TBMs. The program w1ll also provide a commumcatlons mterface by 
developmg an Air Defense Communications Platform (ADCP) 

Mollifications to the TMD mode of the TPS-59 radar, summarized in Figure 2-7, will result m 
TBM target detectiOn ranges out to 400 nautical miles and 500,000 feet m altitude. Technical, 
developmental, and operational testing is scheduled for FY 1996 With first umts equipped m early 
FY 1997. 

The HAWK weapon system modificatiOns mclude upgrades to the battery command post and 
Improvements to the HAWK !DlSSile that Will result m an "improved lethality !Dlssile" The modi
fied HAWK battery command post Will process cuemg data to control the high-power illu!Dlnator 
radar The improved lethality !DlSSile will mcorporate fuse and warhead improvements 
Improved lethality missiles have been transferred from the Army to the Manne Corps and addi
twnal!DlSSiles Will be procured by the end of FY 1996 Producuon of the battery command post 
modificauon kits Will begm m FY 1995 The mstallatwn of all battery command post modifica
tiOns will be completed by the end of FY 1996 

2-15 
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Figure 2-7. TPS-59 Radar And HAWK 

BMDOFunded 

• Upgrade TPS-59 To Prov1de Enhanced TBM Surveillance 
And Tracking Capability 

• Air Defense Command Post To Act As A Node For 
Tactical Nets 

- Make TPS-59 Data Available On A JTIDS Net 

• Modify Battery Command Post To Accept TPS-59 Data, 
For Acquisition By HAWK Illuminator Radar 

• Upgrade HAWK Missile Fuze And Warhead For TBM 
Engagements 

USMC Funded 

• Upgrade Of HAWK Launcher To Interface With Digital 
MISSiles 

• Upgrade Of HAWK Launcher To Increase Mobility 

The ADCP will convert TPS-59 data messages and Tactical Data Information Lmk-J (TADTI..-J) 
formatted messages into the mtra-battery data link formats reqmred by the HAWK weapon sys
tem The ADCP will also transmit TADTI..-J formatted messages to other theater sensors. Tlus 
communications mterface IS currently m development and 1mtJal productJon will begm in FY 
1996 

A maJor accomplishment m FY 1994 was the mtegrated test of the HAWK TMD capability which 
venfied the operatiOn of the ANffPS-59, data 1mk, battery conmJand post, and Improved lethality 
missile Two Lance missiles were successfully mtercepted and destroyed by the Improved lethal
ity missile dunng th1s test. 

FY 1994 efforts mcluded the followmg accomplishments: 
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• Approved ANffPS-59 baseline design, 

• Approved ADCP baselme design; 

• Conducted first integrated test of HAWK TMD capability verifying the operatJon of 
the ANffPS-59, data lmk, battery command post, and Improved lethality nuss!le 
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Work planned for FY 1995 mcludes: 

• Complete ANffPS-59 system mtegratlon effort, 

• Initiate ANffPS-59 contractor's developmental tests; 

• lrutlate ADCP mtegrat10n and testmg. 

Work planned for FY 1996 includes: 

• Complete mtegratlon and testmg of ANffPS-59, the ADCP, and the HAWK system 
modifications; 

• Begin production of the ANffPS-59 modification and the ADCP; 

• Complete HAWK battery command post modification kit production and rnstallat10n. 

2.8.3 Launch Detection 
Launch detection Improvements address shortcorrungs from Desert Storm These Improvements 
provide earlier targetmg opportunities for active defense elements and earlier warning for passive 
defense. Counterforce strikes may also benefit from better launch pomt estimates The comple
mentary programs that provide these Improvements are the Arr Force's Attack and Launch Early 
Reportmg to Theater (ALERT) program, the Navy's Tactical DetectiOn and Reporting (TACDAR) 
program, and the Army-Navy sponsored Jomt Tactical Ground Station (JTAGS) program. The 
three programs complement each other m that they draw from vartous mtelligence sources, they 
provtde continUity of operations, they allow access to alternate warmng networks, and they can 
share coverage responsibilities. The complementary capabilities of these programs are mtegrated 
within the Umted States Space Command (USSPACECOM) Tactical Event System (TES). TES 
will meet the TMD reqUirements for launch detection and warmng as tactical processors mature 
from demonstrations to full operational capability. 

These launch detection programs will mterface With the Tactical and Related Applications 
(TRAP) Data DisseminatiOn System (TDDS), Tactical Information Broadcast Service (TIBS), 
and other tactical data networks to provide a robust capability for all Service users. TALON 
SHIELD IS a BMDO sponsored data fus10n program that processes multi-sensor Defense Support 
Program (DSP) and classified sensor data at a central location at Falcon AFB, Colorado The Ini
tial operatiOnal capability for TALON SHIELD IS designated ALERT and provides theater com
manders with contmuous, accurate launch warnmg and tracking data TACDAR processes 
classified data from a umque sensor It also provides the data to TALON SHIELD for fus10n With 
data from other sensor assets The JTAGS program IS a tactical transportable stereo DSP ground 
station for use m theater JTAGS processes DSP sensor data from up to three DSP sources The 
JTAGS program utilizes ruggedized hardware and software developed by the Tactical Surveil
lance DemonstratiOn (TSD) and the BMDO, Army and Navy sponsored Tactical Surveillance 
Demonstration Enhancement (TSDE) programs 

Technology demonstrations and operational testmg will continue throughout FY 1995. Signifi
cant ALERT tests mclude demonstratiOn of multiple satellite data fusiOn agamst cooperative 
launches and targets of opportumty The Army will conduct JTAGS Engmeenng and Manufactur-
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ing Development (EMD) phase technical and operational tests during FY 1995 The Alr Force 
will conduct technology demonstrations for the Space and Missile Trackmg System (SMTS) 
flight demonstratiOn system and continue development dunng FY 1995. 

FY 1994 efforts included the followmg accomplishments· 

• Completed TALON SHIELD/ALERT developmental tests With DSP data and began 
TALON SHIELD/ALERT operations, 

• Reported tacucal ballisllc missile launches in Yemen, Korea, and other locations. Pro
Vided rapid, accurate launch pomt and rmpact pomt estimates and tracking data to 
operational commands v1a Jomt Tactical Infonnauon Dtstrlbutwn System (JTIDS); 

• Deployed the JTAGS transportable prototype outside ofthe continental U.S. m support 
of contmgency operatwns; 

• Began the EMD phase of JTAGS by successful completion of Milestone II (MS II) 
and award of the EMD contract. 

Work planned for FY 1995 mcludes 

• Expand ALERT capabihues to fuse classtfied sensor data wtth DSP sensor data; 

• Demonstrate improved ALERT launch pomt and impact pomt estimation; 

• Procure two JTAGS engmeenng and manufactunng development units and conduct 
developmental and operatiOnal testing. 

Work planned for FY 1996 mcludes: 

• Complete integratiOn of a classified suite of surveillance sensors, 

• Demonstrate improved data fuston from multiple satellite sensors, 

• Fteld JTAGS umts. 

2.8.4 Sensor Cueing 
Sensor cuemg enhances the detection of targets by fire control radar systems. This enhancement 
results from reduced radar loadmg and extended target acqmsll!on range. Radar loadmg IS 

reduced durmg TBM detection and tracking by decreasmg the radar's search volume Extendmg 
the target acqulS!tion range elirmnates the radar as the lirmting factor m defended area footpnnts 
Thts mcrem.e m range IS particularly Important m non-bemgn environments, i e., mult!-larget, 
electronic countermeasures, and mclement weather Add!l!onally, Improved beam schedulmg pro
VIdes target acqUISition m non-bemgn environments while reducmg the system's vulnerability to 
saturauon rru.ds and to anti-radiation missiles. 

Sensor cuemg efforts mclude tactiCal cuemg and netting demonstral!ons TMD weapons systems, 
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such as PATRiar or Theater High Altitude Arr Defense (THAAD), are cued by tactical systems 
and sensors such as JTAGS, AEGIS SPY-I radar, or TPS-59 Other sensor efforts include tactical 
processing and application of space sensor data m the TALON SHIELD proJect and airborne sen
sor technology development Sensor cuemg efforts will provide operatiOnal PATRIOT cuemg 
software dunng FY 1996. 

The Extended Arrborne Global Launch Evaluator (EAGLE) will provide the capability to acqurre 
and track theater ballistic nussiles during the late boost and nudcourse phase. EAGLE is a com
bmed mfrared and laser system designed to detect and track ballistic nussiles durmg boost and 
post boost phases. Infrared detections Will cue the laser trackmg system and on board processors 
will compute launch pomt estimates, 1mpact pomt predJctlon, and threat position and velocity 
messages for transnuss10n VIa a JOint data lmk to command and control and fire control centers. 
The EAGLE Program Will enter DemonstratiOn and Validation (DernNal) m FY 1995 with the 
goal offlymg a prototype m FY 1997. 

FY 1994 efforts mcluded the following accomplishments: 

• Developed tactical cuemg program plan; 

• Defined EAGLE operational reqmrements. 

Work planned for FY 1995 mcludes: 

• Conduct JTAGS tactical cuemg demonstration, 

• Award contract for EAGLE prototype sensor design, development, fabncat10n, inte
gration, installation, test and evaluation, and demonstratiOn aboard an Air Force Air
borne Warnmg and Control System (AWACS) test arrcraft; 

• Negotiate EAGLE foreign participation 

Work plarmed for FY 1996 mcludes· 

• Conduct EAGLE component and subsystem ground and rurbome technical develop
ment and acceptance testmg, 

• Conduct EAGLE analysis, SimulatiOn, and Hardware-In-The-Loop (HITL) tests; 

• Conduct PATRIOT/JTAGS operational cuemg demonstration 

2.8.5 Commander In Chiefs' (CINCs ')Assessment Program 
The CINCs' TMD Assessment Program enhances the commumcal!on between BMDO as the 
developer and the war fightmg CINC as the ultimate user ofTMD systems. It prov1des a vehicle 
for the CINCs to assess their TMD capabilities and shortfalls so that they may refine and articu
late their TMD reqmrements Addll!onally, tlus prograrn furthers the refinement of TMD con
cepts of operatiOn and doctrine as part of the CINCs and Jomt Staff overall theater operatiOns 
plans 

,.., 11'1 
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Annually, representatives from the CINC staffs participate m a workshop where developers and 
the doctnne commuruty bnef the latest developments m their respective areas The CINCs then 
develop pnontrzed goals based upon their past TMD expenence and prorrusmg new technological 
and doctnnal developments. Workmg With BMDO, these goals are then translated mto an assess
ment plan for the succeedmg two years The assessments are overlaid on established CINC spon
sored exercises to ensure that the TMD capabilmes are evaluated m the context of a full spectrum 
of JOint force operations. 

The assessments provide operatiOnal data directly to the developer, asstst the CINCs m updating 
therr mtegrated pnority list and operational requirements document, and penrut the formulation of 
lessons learned that are entered m the Jomt Lessons Learned data base mamtamed by the Jomt 
Staff These lessons learned support development and refinement of TMD concepts of operation 
and JOmt and Service doctnne. 

The purposes of the CINCs' TMD Assessment Program are: 

o Improve current TMD capabilllies; 

o Explore new concepts and technology; 

o Collect operational data; 

o Make TMD part of everyday operations; 

o Capture lessons learned to modtfy and develop operational requirements documents 
and doctnnal publications, 

o Test Command, Control, Commurucations and Intelligence (C3I) capabilities, proce
dures, and mteroperabihty 

FY 1994 efforts mcluded the followmg accomplishments 

o Supported Uruted States European Command (USEUCOM) jomt proJeCt Opl!c Nee
dle, Umted States Central Command (USCENTCOM) JOmt proJect Optic Cobra, and 
Umted States Forces Korea (USFK) JOint project Ornate Impact mcluclmg GLOBAL 
94, 

o Supported Kitty Hawk Battle Group TMD exercise, and Uruted States Atlantic Com
mand (USACOM) TMD exercrse with the EISENHOWER Battle Group. 

Work planned for FY 1995 mcludes. 

L-LU 

o Support USEUCOM JOint proJect Opuc Needle, USCENTCOM JOint proJect Optic 
Cobra, and USFKJomt proJect Ornate Impact, 

o Support USACOM TMD exercises, 

o Conduct theater and strategic war garrung, mcludmg GLOBAL 95. 
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Work planned for FY 1996 mcludes: 

• Support USEUCOM joint proJect Optic Needle, USCENTCOM joint proJect Optic 
Cobra, and USFKjoint project Ornate Impact, 

• Support USACOM TMD exercises and United States Pac1fic Command (USPACOM) 
TMD exercises; 

• Conduct theater and strategic war gammg, mcludmg GLOBAL 96 

2.9 Core Programs 
The three core programs are: PATRIOT Advanced Capability Level-3 (PAC-3), the Theater H1gh 
Altitude Area Defense (THAAD) system, and Navy Area Theater Ballistic MISSile Defense 
(TBMD). The PAC-3 mcludes a new, highly lethal, Hit-To-Kill (HTK) mterceptor and Improve
ments in radar capability The THAAD system, which mcludes the Theater Missile Defense
Ground based Radar (TMD-GBR), also mcorporates a HTK miSSile and adds a capabilny agamst 
longer range threats. This upper tier capability provides wide area protectiOn of highly dispersed 
assets and allows multiple engagements of each target ensurmg less leakage Navy Area TBMD 
mcludes improvements to the AEGIS combat system SPY-I radar, the weapon control system, 
and the command and direction system. It also adds a Theater Ballistic Missile (TBM) capability 
to the STANDARD miSSile through the use of a blast fragmentation warhead that 1s expected to 
be lethal agamst cruise miSSiles as well as the maJonty ofTBMs Navy Area TBMD ruds deploy
ability by prov1dmg a global presence, supportmg forced entry, and protectmg msertwn forces 
F1gure 2-8 shows the core programs inserted mto the TMD active defense framework. The fol
lowmg sections discuss the status of the core programs 

2.9.1 PATRIOT Advanced Capability Level-3 (PAC-3) 
The PAC-3 program, which Will Improve the current PATRIOT Advanced Capability Level-2 
(PAC-2) system through a senes of upgrades to the PATRIOT radar and the selectiOn of Extended 
Range Intercept Technology (ERINT) miSSile, will satisfy the PAC-3 reqmrement to mcrease sys
tem battle space and lethality capabilities. The planned radar enhancements will mcrease detec
tiOn range, Improve target Classification, Discnmmation, and Identification (CDI); Improve the 
engagement of targets with reduced radar signatures; mcrease target handlmg capability, mcrease 
firepower; and enhance surv1vabihty. PAC-3 IS requrred to counter both tactical balhst1c miSSiles 
and cruise missiles 

These upgrades Will be Implemented through a senes of fielded configurations. Configuration 
One consists of an expanded weapons control computer, optical d1sk, and embedded data recorder 
and the pulse doppler processor Software associated w1th these hardware Improvements along 
w1th other software Improvements will be fielded as part of Configuration One Configuration 
One 1s currently m productiOn With the first umt eqmpped m FY 1995 

Configuration Two consists of Commumcations Enhancements Phase I, two software Improve
ments -the counter anti-radiatiOn miSSile and CDI Phase I, and Implementation, v1a software, of 
the full capability of the Radar Enhancements Phase II hardware Configuration Two w1ll be 
Implemented by the Post Deployment Bmld-4 software 
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Figure 2-8. TMD Active Defense Framework Core Programs 
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Configuration Three consists of eight maJor Improvements. The five hardware improvements are: 
the PAC-3 m1ssile, Radar Enhancements Phase III, CDI Phase III, Remote Launch Phase III, and 
Communications Enhancements Phase II. The three software upgrades consist of PATRIOT/ 
THAAD Interoperability, Jomt Theater Missile Defense (TMD) lnteroperability, and Launch 
Point DeterrrnnatiOn Configurallon Three w11l be rmplemented by Post Deployment Bmld-5 soft
ware 

Two miSSiles were constdered for the PAC-3 program. the Mulllmode Missile (MMM) and 
ERINT miSSile. In the second quarter of FY 1994 the Army selected the ERINT miSsile. The 
ERINT miSSile IS a hn-to-lall mterceptor that provides acllve defense agamst TBMs and rur 
breathmg threats It uses an on board active Ka-band seeker, aerodynarrnc control vanes, and 
1m pulse atlltude control thrusters to prov1de the rapid rnaneuvenng necessary for a hit -to-kill 
mtercept H1t -to-kill technology, as opposed to blast fragmentallon, w11l mcrease lethality agrunst 
mass destrucuon warheads 

Developmental and operatiOnal test and evaluation Will occur between the fourth quarter of FY 
1996 and the fourth quarter of FY 1998 PAC-3 fieldmg w11l begm m the fourth quarter of FY 

9~2'2lonmental and oneratwnal test and evaluatiOn w1ll occur between the fourth quarter of FY 
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1998 

FY 1994 efforts mcluded the followmg accomplishments 

• 

• 

• 

• 

Completed ERINT and Multlmode Missile Demonstration and Vahdatlon (DemNal) 
flight test programs; 

Completed Radar Enhancements Phase Ill subsystem testing and mtegratlon, 

Completed testing of PATRIOf/ERINT Demonstration and Validation (DemNal) 
hardware and software mtegration; 

Delivered DernNal seeker to support Missile Command Hardware-In-The-Loop 
(HWIL) testing 

Work planned for FY 1995 includes: 

• Initiate PAC-3 rrnssile Engmeenng and Manufactunng Development (EMD) and 
EMD Integration contracts, 

• Conduct software specification, prelirrnnary design, and crltlcal design reviews to 
complete PAC-3 missile design; 

• Begm PAC-3 rrnssile hardware procurement/fabncation, 

• Provide hardware to support sled tests and hypervelocity gun tests to support lethality 
reporting reqUirements and hve-fire test preparatiOns. 

Work planned for FY 1996 includes: 

• Deliver EMD brass board seeker to support Missile Command HWIL test and support 
test reviews; 

• Complete mtegral!on and testmg of CDI Phase Ill and conduct production design 
review, 

• Begm formal flight testing and EMD target and test support. 

2.9.2 Navy Area TBMD 
The goal of this Navy effort IS to provide a sea based area theater ballistic rrnssile defense capabil
Ity bmldmg on the existmg AEGIS system, which IS shown m Figure 2-9 

This effort focuses on modifying the AEGIS combat system to enable TBM detection, tracking, 
and engagement by a modified Standard Missile SM-2 Block IV. The SPY-I radar computer pro
grams and equipment will be modified to allow search at higher elevations and longer ranges m 
order to detect TBMs and to mamtam track on the ballistic targets. The weapon control system 
Will predict mtercept pomts and engagement boundanes for balhsl!c targets, Initialize rrnssiles, 
conduct firmgs, and provide uplink commands as the llllSSI!e fltes to mtercept the TBM AEGIS 

2-23 
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Figure 2-9. AEGIS Weapon System 
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displays and the on board command and decision system computer programs and eqmpment Will 
be modified to display TBM tracks and engagements and to mterface With other elements of the 
combat system as well as With off sh!p sensors (e g, Defense Support Program (DSP)). 

The SM-2 Block IV, which has successfully completed an operatiOnal assessment and will be 
commencmg Low Rate Imual Production (LRIP), IS the basis for the initial sea based TBMD 
capability that focuses on the more numerous, shorter range, lower apogee threats. As noted m 
F1gure 2-10, changes to the baselme SM-2 Block IV mclude warhead, seeker, and fuze modifica
tions to Improve intercept performance agamst ballisuc missiles within the atmosphere Warhead 
mod!ficatlons will capitalize on engineenng analysis and design efforts already completed for the 
PATRIOT rmss1le An mfrared seeker will be used to reduce miss distance The fuze will be 
Improved to ensure proper performance m the h!gh closmg rate rmssile-to-rmssile encounters 
The modified SM-2 Block IV (designated SM-2 Block IVA) IS bemg designed to retam capability 
agamst ant1sh1p cruise missiles wh!le prov1dmg s1gmficant capab1hty to defeat the maJonty of the 
world's tactical ballistic rmss!les Future efforts will focus on 1mprovmg the gmdance of the 
Block IVA to effect mcreased lethality agamst emergmg threats mclud!ng chermcal submumtwns 
and other weapons of mass destructiOn The August 1994 Defense AcqulSltion Board rev1ew of 
Navy TBMD endorsed tills evolutiOnary approach and approved nsk reducnon actlvllles leadmg 
to a Milestone IV Defense Acqmsitwn Board m FY 1996. 
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Figure 2-10. Standard :Missile 2 Modifications 
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In add.ttion to the early nsk reduction test ITIJssJ..Ies planned to support testmg m 1995, 10 nnssJ..Ies 
will be procured for developmental tests at Wlute Sands Missile Range (WSMR) and 35 nnssJ..Ies 
will be procured for use With the AEGIS User Operational Evaluation System (UOES) to provide 
a nnd-decade contmgency capability Low rate Initial production (LRIP) procurement begmning 
in 1998 Will make approx1amately 70 nnssiles available m 2000. 

The test and evaluation program for Navy Area TBMD IS an outgrowth of almost 20 years of 
computer program development and management, nnss1le development, and AEGIS weapon sys
tem engineenng. It includes early nnssile hardware mtegrauon and fl1ght test, infrared seeker 
wmd tunnel and sled testing, warhead development usmg lessons learned from PATRIOT, early 
at -sea testing of prototypical computer programs, and extensive land based development of 
AEGIS weapon system computer programs and eqmpment at the Combat System Engmeenng 
Development S1te (CSEDS) m Moorestown, New Jersey. 

Early flight tests are planned starting m FY 1995, first at the Wlute Sands MISSile Range, and then 
on an operational AEGIS ship w1th supporting computer programs. Additional at -sea testing Will 
mclude multiple engagement scenanos, electromc countermeasures, and other measures des1gned 
to rigorously test the robustness of the system The first fleet umt Will rece1ve operatiOnal SM-2 
Block IVA mterceptors and AEGIS TBMD tactical computer programs m 2000 

------ - ·-- --------r·- -- ---- ----- - --·-- ------- - ----r ---- r· -o------ --- ----
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FY 1994 efforts included the following accomplishments· 

• Demonstrated AEGIS cueing to PATRIOT system in consonance with the Jomt Arr 
Defense Operations (JADO)/Joint Engagement Zone (JEZ) event, a JOmt arr defense 
exercise mcludmg arr, sea, and land based uruts, 

• Contmued development/design of SM-2 Block IV modifications to provide the capa
billty to mtercept TBMs; 

• Initiated procurement of target rrusslles. 

Work planned for FY 1995 includes: 

• Continue design of 1rutial AEGIS combat system computer program modifications to 
enable TBMD detection, trackmg and weapon processing to support an SM-2 rrussile 
with TBMD capabillty; 

• Conduct land based and at -sea experiments to demonstrate automated acceptance of 
long-range (off ship) cuemg and SPY radar acquisition using off ship cuemg sources 
such as external sensors, land based radars, and other ship radars; 

• Continue design and mtegration for SM-2 Block IVA missile and fabncate nsk reduc
tion flight test rrusslles; 

• Procure target rrussiles. 

Work planned for FY 1996 mcludes. 

• Conduct AEGIS weapon system TBMD system design review and prelunmary design 
review, 

• Complete Navy TBMD Cost and Operational Effectiveness Analysis; 

• Conduct nsk reduction fhght tests, 

• Conduct Milestone IV Defense Acquisition Board; 

• Procure AEGIS combat system modifications for ships and development sites, and 
procure support/trarmng eqmpment for shore facilities. 

2.9.3 The THAAD System 
The THAAD system, shown m Figure 2-11, consists of the THAAD weapon system and the The
ater Missile Defense-Ground based Radar (TMD-GBR) surveillance radar system The THAAD 
system comprises the upper tier of a two tiered, ground based defense agarnst TBMs Tlus system 
will provide broad surveillance and a large mtercept envelope to defeat tactical rrussile threats 
directed agarnst wide areas, d1spersed assets, and strategic assets such as populatiOn centers and 
mdustrral facilities THAAD Will engage at lugh altitudes to rrururruze damage caused by debns 
and chenucal/nuclear murutwns The combmation of lugh altitude and long-range mtercept capa
bility may provide multiple engagement, Shoot-Look-Shoot (SLS) opportumtles The system 
Will be mteroperable With other U.S. arr defense systems 

. 
Will be mteroperable With other U.S. arr defense systems 
L-LO 
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Figure 2-11. The THAAD System 
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The THAAD weapon system mcludes nuss1les, launchers, radar, Command Control, Commuru
calions and Intelligence (C3I) uruts, and ground support eqmpment The system Will be C-130/C-
141 aucraft transportable The THAAD C3I umts Will be compauble w1th the Arr Defense Tacli
cal Operattons Center to enable communJcalion With higher and lower echelons 

The THAAD nuss1le IS a single stage, solid fuel nuss1le The rniss1le employs thrust vector tech
nology and a divert and arutude control system Predicted mtercept pomt and gu1dance presets 
are provtded by the TMD-GBR to the nussile pnor to launch. The THAAD nusstle recetves m
fhght updates mcluding a target object map for target des1gnatwn Ternunal gu1dance data IS pro
Vided by an mfrared seeker lookmg through a s1de mounted, uncooled wmdow The seeker wm
dow 1s protected by a shroud which separates pnor to ternunal honung. The THAAD nussile kill 
velucle exhibits enhanced lethality by destroymg mconung warheads ulllizmg kmelic energy 
impact (Hit-To-Kill) It IS capable of both endo- and exoatrnosphenc mtercepts 

The THAAD launcher contams a nuss1le round pallet mounted on a mod1fied U.S. Army pallet
Jzed loadmg system truck Pnmary power to the launcher IS supplied by lead ac1d battenes that 
are automatically recharged by a qmet tactical generator Launch position IS deternuned by the 
global posJtwnmg system and the launch azimuth by a d1recuon reference umt. 

The C3I system 1s designed to control automated TBM acqmsmon and Jdentlficatwn, track data 
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processing and dtssemmatwn, weapon assignment, engagement monitoring, and sensor operation 
The C3I eqmpment IS configured mto the standard mtegrated command post shelter mounted on a 
highly mobtle, multipurpose wheeled vehicle The netted, dtstnbuted, and replicated command 
and control arclutecture allows mruomum f!eXJbthty for operations at the battalion or battery 
level 

The pnmary THAAD sensor is the TMD-GBR. It uses state-of-the-art radar technology and pro
vides theater-wtde surveillance, dtscnmmation, and fire control for the weapon system. It con
sists of five maJor elements a mobtle, smgle faced, phased array antenna umt uuhzmg solid-state 
trans!Tilt/recetve modules and separate power generat1on, system coolmg, electronic equipment 
control, and operations control units. The radar operates m the X-band and provides early warn
mg of threat TBM launches by detectmg and acqmrmg targets at very long ranges using autono
mous honzon fence and volume search acqu1Slt1on modes The radar performs classificatiOn and 
discn!Tilnatlon to categonze the target type and Identify the reentry vehicle. The radar mamtains 
track on the target and provides m-f11ght updates to the !TilSSJ!e pnor to mtercept The TMD-GBR 
provtdes the cnucal data to allow the THAAD system to perform kill assessment wluch supports 
the deciSion to COffi!Tilt addltlonal mterceptors or to cue lower tier systems such as PATRIOT and 
the AEGIS weapon system. 

The THAAD Dem!Val program includes a comprehensive, mtegrated, ground and flight test 
schedule to demonstrate sufficient destgn matunty to enter EMD and to venfy that the deployable 
prototype UOES has operational capability. The test program mtttally focuses on computer simu
lation, early breadboard and brass board hardware, and piece part and component developmental 
testing. This test1ng evolves mto subsystem, system envrronment, and funct1onal demonstratiOns, 
leadmg mto ground and fltght system mterface and mtegration tests. 

The THAAD test program will ensure that all cntlcal design and performance Issues are resolved 
early and that the THAAD system will meet operational and functiOnal reqmrements The center
piece of the THAAD test program will be the flight test program at White Sands Missile Range 
The THAAD system began flight tests With a successful fltght at White Sands MtssJ.le Range on 
21 April 1995. The 14 ITilssile fltght and system tests will mcrementally demonstrate mcreased 
performance capability by mtegrated !Tilss!le, launcher, radar, and C3I systems. 

The TMD-GBR Dem!Val test program consists of two phases. The first phase conststs of contrac
tor m plant testing and mtegration. The second phase consists of government mtegratwn and 
flrght test venficatlon activities at White Sands Missile Range. 

In addition to the DemNal radar umt, two TMD-GBR UOES umts will be developed to support 
the THAAD UOES. These UOES versions of the TMD-GBR Will be deployable and avarlable to 
support THAAD mterceptor test1ng begmnmg October 1995 and contmumg to Apnl 1996. The 
long-range plan IS to begm fieldmg THAAD in FY 2002 

FY 1994 efforts mcluded the followmg accomplishments 

• Completed delivery of the DemNal mtenm launcher to Wlute Sands Mtsstle Range, 

• Completed delivery of the m1t1al palletlzed loadmg system truck and Battle Manage-

• 
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ment!Command , Control, Commumcalions and Intelligence (BMJC3I) shelters to the 
contractor; 

• 

• 

• 

• 

Completed Objective system and UOES final design reviews; 

Completed gmdance and control tesling; 

Conducted launcher and BMJC3I brass board testing, 

Completed TMD-GBR UOES critical design review and began fabncatlon 

Work planned for FY 1995 mcludes: 

• 

• 
• 

• 

• 

Complete manufacturing ofTMD-GBR DernNal radar; 

Begm Fhght Test program, 

Begin THAAD system tests With TMD-GBR and launcher, 

Procure targets to support THAAD and TMD-GBR flight tests; 

Complete AEGISffHAAD compatibility study . 

Work planned for FY 1996 mcludes· 

• Complete DernNal missile and system flight test program, 

• Conduct TMD-GBR radar system tests, 

• Complete fabncatwn of UOES radars; 

• Exercise UOES ITIISSile contract option. 

2.9.4 Battle Management/Command, Control, Communications, and Intelligence 
(BM!C3I) 
Interoperab1hty m Battle Management/Command, Control, Commumcatlons, and Intelligence 
(BMJC3I) IS essential for jomt TMD operations. Accordmgly, Balhstic Missile Defense Organi
zation (BMDO) contmues to take an aggressive lead to establish an archJtectl!re that all the Ser
vices can build upon and 1s actively pursumg three thrusts to ensure an effecuve and jomt BMJC3I 
for TMD active defense. 

2.9.4.1 C3I Architecture 
The c3I architecture for TMD active defense consists of the Command and Control (C2) structure 
for theater air defense, the commumcatlons lmkmg TMD C2, weapons, and sensors; and the TMD 
interfaces to mtelhgence systems and other supporting capabJIJtles. F1gure 2-12 shows the TMD 
acuve defense C2 orgamzatlon consistent With current doctnne The rapid time frames associated 
with the execution of TMD reqmre closely coordmated command and control for centralized 
planmng and gmdance with decentralized executiOn To ensure optiiTIIzed planmng and gmdance, 
BMDO IS focusmg on accomphshmg the honzontal hnkages among the theater level command 

p1annmg ana gu1oance wnn Ut;t;<;ULranz.eu t;Xet;uuun ru en:sure u_IJuuu:t.c:u p1w11uu.::; i:l..uu l:;UlU£111\.A::;, 
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Figure 2-12. TMD Active Defense Command And Control Organization 
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centers and operations centers that could be deployed In varwus combinatiOns over tune from one 
theater or contingency to another 

Communications for TMD are desrgned to make target and engagement Informatwn avrulable In 
near real tlme to TMD elements at all levels. The functiorung of the JOint data net is shown In Frg
ure 2-13. 

All Servrces will Intemperate via tlus net, wruch will allow early cueing of sensors and greater 
opportumty for TBM engagements. Trus JOint data drstnbuuon will contrrbute to more successful 
engagements and less leakage of hostile missiles through our defenses 

The intelligence portwn of the arcrutecture focuses on Tactical InformatiOn Broadcast Servrce 
(TIBS) and TRAP Data Drssenunatwn System (TDDS) TIBS and TDDS are satelhte broadcast 
systems wruch dissermnate Information from theater and national Intelhgence resources TMD 
forces rely on TIBS and TDDS, in combination wrth the Joint Near Real-Trme Data Net, for 
recerpt of launch warrung Information produced by tactical processors of DSP data (e.g., Jornt 
Tactical Ground Statwn (JTAGS) In the theater or Attack and Launch Early Reporting To Theater 
(ALERT) rn Continental Unrted States (CONUS)). 

2.9.4.2 BM!c3 I Program 
BMDO has three major thrusts to the TMD actrve defense BMJC3I program. The first thrust 
estabhshes the links and means for In theater drssenunatron of launch warrung mformatton from 

.:J. .... w...., ......... "' u ........................... J ...................... ~ .................................. ~ ........................................... "" ....., .... ,..._ ... t" ......... o .................................................. ~ .... .. 
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Figure 2-13. TMD Active Defense BMJC3I Communications Network 
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space based and mtelhgence systems external to TMD. As discussed m prevwus sections, 
improved capabilities for surveillance and launch warnmg m support of TMD have already been 
established through the exploitatiOn of space based systems and development of tacucal process
m~ prototypes by BMDO and the Serv1ces. Success m tl:us area was the mltlal thrust of the BM/ 
C I program, prov1dmg early and responsive support to user commands from JTAGS and ALERT 
AdditiOnally, development of a commumcations gateway, called the Jomt Tactical Information 
D1stnbut10n System (JTIDS) I Natwnal Technical Means Gateway (NTMG), was m11iated m FY 
1994. Tlus gateway allows ALERT broadcasts of national sensor warnmg information, from 
space as well as theater sensors, sent v1a TffiS/TDDS to enter the JTIDS network. A prototype of 
this gateway was demonstrated dunng Umted States Atlantic Command's (USACOM's) Jomt 
Task Force 95, and It will partiCipate m May 1995 m Operational Concept Demonstralion ITI/Rov
mg Sands. BMDO continues its role m mtegrating the TillS and TDDS with m theater commum
cat!ons and operational systems 

The second thrust of the TMD active defense BMIC3I program focuses on the commumcation of 
mformatwn via the Jomt Data Net In conJunction With the Jomt Interoperabihty Engmeermg 
Organization (JIEO), BMDO led a subpanel established under the Jomt MultJ-TADIL Standards 
Working Group (JMSWG) to define those joint message formats associated With TMD that must 
be utilized by all the Services m therr TMD role. Tlus activity to define standards and mterfaces 
resulted m agreement on common mformatwn needs as well as format for JOint TMD messages 

--------o----r,-----
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A Tactical Data Informal.ion Link-J (TADIL-J) interface change proposal was agreed to by all the 
Services and presented to the JIEO Configuration Control Board for approval. 

TMD message formats, associated reportmg responsibihty rules, and track correlallon schemes 
are being assessed for the1r adequacy to support TMD requirements by the Air Force's Modehng, 
Analysis, and SJIDulallon Center at Hanscom Arr Force Base. Tlus assessment rs scheduled for 
completion m FY 1995 Tlus approach allows all acquis111on acl.!VIl.ies under the other core pro
grams to develop the appropnate software to integrate communical.!ons hardware w1th host plat
forms to ensure these systems can commumcate w1th each other As part of tlus planmng process, 
the Arr Force's Electroruc Systems Center, Hanscom Air Force Base, has developed a JTIDS 
TADIL-J Implemental!on Plan which outlmes the acqms1t1on strategy and costs for integrallon of 
TMD capabihlles mto selected JTIDS eqmpped BMC3I platforms, mcludmg Air Operal.ions Cen
ter, Command and Reportmg Center, Joint Strategrc Tacllcal Arrborne Range System (STARS), 
Au borne Warmng and Control System (AWACS), Cobra Ball, and Rivet Jomt. Actual platform 
mtegration will begin m FY 1996. A separate study will be mrllated m FY 1995 on how best to 
relay TMD data to theater areas beyond the lme-of-sight lmutallon of a JTIDS network 

The third thrust of the TMD active defense BM/C3I program drrects auention to the Service 
upgrades of C2 centers BMDO's central drrection and support of hardware and software develop
ments will produce an mtegrated c2 capabihty for TMD. Thrs thrust mcludes BMDO funded 
software integratiOn, prototypmg, and evaluation activities which have been conducted m con
JUncuon with field and command post exercises such as Rovmg Sands, Operal.!onal Concept 
Demonstration, Blue Flag, and CINCs' Assessment Program such as Opllc Needle. These exer
cises and war games rarse specific Issues m operational practices and procedures; and by provid
mg essential insights for JOint TMD concepts of operations, they allow BMDO to develop the C3I 
needed for fully mtegrated TMD act1ve defense operations. 

BMDO will develop a TMD Information Architecture (IA) based on the methodology prescribed 
by the Department of Defense (DoD) Core C2 Model. Thrs effort will defme a common mforma
l.ion strucurre upon wluch all the Services can build. The mformatlon archltectrrre Will serve as a 
management tool m ensuring that data flows, processmg needs, and display Items are commonly 
defined across Service C2 programs An additional benefit from buildrng the mformation arclu
tecture IS producing an engmeering framework from wluch TMD can grow m the future, as 
needed, to help constiUite the capabihty for a National Missile Defense (NMD). 

As part of the thud thrust, BMDO IS emphasizmg C2 center developments m an open architecture 
w1th maximum use of Commercial-Off-The-Shelf (COTS) software. c2 informatiOn systems that 
typify this approach mclude the Navy's Jomt Mantime Command Information System (JMCIS) 
and the Air Force's Contingency Theater Air Control System (TACS) Automated Plannmg System 
(CTAPS) 

In a continuous effort to validate the C3I architecture and to measure the progress of the three 
BM/C3I thrusts, BMDO IS responsible for testmg of mtegrated BM/C3I for TMD active defense. 
This includes BMDO sponsored war games which will use the facilities of the NatiOnal Test 
Facility (NTF) and the Advanced Research Center (ARC) to refine the mformatwn archltecUire 
through user mteractrons and to examme the command and control operauonal aspects of the fam-

through user mteractrons and to examme the command and control operauonal aspects of the fam
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1ly of systems. BMDO also uses end-to-end sJmulatwns, man-m-the-loop tests, and hardware-m
the-loop tests to validate BM/C3I reqmrements and detennme that those reqmrements have been 
met. To meet the specific needs of TMD testmg, systems mtegratwn tests will be conducted using 
the TMD System Exerciser (TMDSE) to simulate the operal!onal envuonment and to drive each 
of the elements connected via hardware-m-the-loop As a d1stnbuted test tool, the TMDSE can 
operate m a wholly simulated environment or m conJunctiOn With hve fire test events to demon
strate TMD system responsiveness and performance as an mtegrated whole. The proof-of-pnncJ
ple demonstration of the TMDSE was completed m FY 1994 

FY 1994 efforts included the followmg accomplishments· 

• 

• 

• 

• 

• 

Demonstrated C2 connectivity to nauonal assets, 

Demonstrated JTIDS/NTMG dunng USACOM's Jomt Task Force 95; 

Began prototypmg the Air Defense Command Post; 

Executed Operational Concept Demonstratwn II and C4I connectJv1ty in Rovmg 
Sands 94 exercise; 

Conducted TMD war game 

Work planned for FY 1995 mcludes 

• Employ JTIDS/NTMG m Operational Concept Demonstration III/Rovmg Sands, 

• Complete theater air defenseffMD process models "As Is " and dictwnary of Service 
terms, and develop process models "To Be" for c4 system upgrades; 

• Complete assessment of TMD message format, reportmg responsibility rules, and 
track correlation schemes; 

• Integrate prototype capabilities mto au defense TOC weapon systems. 

Work planned for FY 1996 mcludes. 

• Complete gateway software development and testmg; 

• Integrate c2 connectivity to nal!onal assets; 

• Demonstrate Lower T1er/Jomt mteroperabihty, 

• Develop, simulate, and demonstrate prototypes of the recommended CTAPS applica
tion for the distributed command and control nodes, 

• Conduct NATO TMD war game 

2.10 Advanced Concepts 
Currently, tluee programs are bemg considered as advanced concepts to complement the core pro-
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grams: Medium Extended Arr Defense System (MEADS) (formerly Corps SAM), now a multilat
eral mternatwnal cooperative program, Navy Theater-wtde Theater Ballistic M1ssile Defense 
(TBMD), and Boost Phase Intercept. MEADS will provide an eastly deployable defense for 
highly mobile land forces. Navy theater-wide TBMD will provide a worldwide capabthty to 
defeat medium-range Theater Ballistic Missile (TBM) threats without the need for forward bas
mg Boost phase intercept will counter submunitlons and reactive threats by engaging TBMs 
early m their fhght paths over enemy temtory. Figure 2-14 shows the advanced concepts and the 
core programs wtth!n the Theater Missile Defense (TMD) active defense framework. 

Figure 2-14. TMD Active Defense Framework Core Programs And Advanced Concepts 
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The TMD advanced concepts employ a rigorous new start process which emphasizes reduced cost 
and advanced technology Research and development IS conducted m areas of mterest based on 
Commandei m Chief (CINC) and user mput. Tech!!ology and manufactunng processes are con
tmuously developed and refined to reduce costs and counter the threat. Advanced technology 
demonstrations are conducted to provide early assessment of manufactunng capabthty and acqUI
sition nsk m addition to cost and affordabihty analyses An advanced concept IS considered for a 
new start based on national pnontJes, matunty, capability, effectiveness, lethality, current and pro
Jected threat, operatiOnal need, and affordabthty If selected for a new start, the advanced concept 

Jected threat, operatiOnal need, and affordabthty If selected for a new start, the advanced concept 
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enters the Defense Acquisiuon Board (DAB) process. If not selected, additional research and 
development may be conducted to further refine the technology and the manufactunng process 
and to reduce cost. 

2.10.1 Medium Extended Air Defense System (MEADS) 
MEADS (formerly Corps SAM) will provide low to medium altitude rur and theater rruss1le 
defense to maneuver forces and other cntlcal forward deployed assets The system will consist of 
rrusslles, launchers, sensors, and Battle Management Command, Control, Commumcations, and 
Intelligence (BMJC3I) elements. It will be deployed and operated by both the Army and Marme 
Corps. The system will provide 360-degree defense agamst multiple and simultaneous attacks by 
a wide vanety of tactical ballistic missiles and air breatlung threats that employ both conventional 
and unconventional warheads. Specifically, these threats mclude short-range tactical ballistic 
nuss!les, crmse missiles, unmanned aenal vehicles, and both fixed and rotary wmg rurcraft It will 
be configured as lightweight modules to make It easily transportable and highly mobile Its fully 
netted/distributed architecture will provide continuous rur defense while Its fleXIbility penmts 
rapid and continuous reconfiguratwn of system components to meet the demands of each nussion. 
The system Will be compatible and Interoperable with other assets expected to participate m jomt/ 
combined operatiOns. 

The Department of Defense (DoD) Signed a Statement of Intent with Germany, France, and Italy 
to cooperate on ajomt development and production of a medmm rur and nussile defense system m 
February 1995. Working groups have been established to coordinate operational and technical 
reqUirements and to develop a memorandum of understandmg and statement of work for milltilat
eral cooperation for the Project Definition-Validation (PD-V) phase. The proposed acquiSitiOn 
approach is to select two U.S. mdustrJal teams that Will then be reqmred to conduct an mterna
tional teanung and PD-V effort with European industry. During the PD-V phase, the contractors 
will be reqmred to define and develop a total system concept based upon the technical require
ments document, to conduct a requirements analysis flow down, to establish a contractor-defmed 
baselme system concept, to conduct concurrent engmeenng design trades, to perform SlffiillatJons 
and modeling, to prov1de life cycle cost estimates, and to establish integrated program plans that 
mclude a defined nsk assessment and nsk abatement plan Demonstration of cntlcal functions 
associated With mtegrated system performance and resolution of key technical Issues for the pro
posed system des1gn concept through the use of end-to-end digital Simulation will be reqmred. 
Followmg a successful system design review, an Request For Proposal (RFP) for design and 
development will be issued to the two competing mternatlonal teams that conducted project defi
nition-validation. 

FY 1994 efforts mcluded the followmg accomplishments 

• Fmahzed RFP for concept development, 

• Imtlated coordmatlon of cooperative program With Germany and France. 

Work planned for FY 1995 mcludes 

• Fmalized Statement of Intent for multilateral cooperative program, 

rliia.JlZeU ~lalt:lllCHL Ul llllCUL 1Ul- lUUlLHi::lLCl(:U (.;UU_lJC:;!i::lllVC _lJlV~la.!H, 
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• Coordmate operatwnalltechnical requirements among U.S, Germany, France, and 
Italy; 

• Establish mtematwnal program management structure; 

• Negotiate and conclude memoranda of agreement, 

• Award contracts for mternatwnal teanung With PD-V options 

Work planned for FY 1996 mcludes 

• Complete international tearnmg; 

• Exerc1se opt10n to mitiate PD-V contract efforts; 

.2.10.2 Navy Theater-wide TBMD 
The Navy Theater-w1de TBMD program w1ll prov1de an upper tier, sea based capability to 
counter the TBM threat. This program will build on existing AEGIS ships Infrastructure and the 
Navy's core TMD program to develop an mterceptor w1th exoatrnospheric capability such as a 
marimzed Theater High Altitde Area Defense (THAAD) or the Lightweight Exoatrnosphenc Pro
jectile (LEAP) The current effort includes LEAP flight tests, an mdependent cost and operational 
effectiveness analysis, and force integratiOn studies mcludmg concept engmeenng. 

FY 1994 efforts included the followmg accomplishments: 

• Completed the assembly and testmg of two flight kill vehicles to support mterceptor 
tests and prov1ded safety and functiOnal mert test articles to support the safety 
approval process and miss1le checkout, 

• Conducted final qualification tests for kick stage propulsion; 

• Conducted a hover test of a Navy safe solid divert and attitude control system mte
grated w1th a kill vehicle; 

• Conducted a successful target demonstration flight test. 

Work planned for FY 1995 mcludes· 

• Complete AEGISffHAAD integratiOn studies; 

• Complete flight demonstration, analysis, and close-out of LEAP flight test program, 

• Complete Navy Theater-wide TBMD Cost and Operational Effectiveness Analysis 
(COEA), Phase I 

Work planned for FY 1996 mcludes. 

• Complete Navy Theater-wide TBMD COEA, Phase II, 

• complete Navy Theater-WICie Tl:lMlJ LU.t:,A, Phase ll, 
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• Conduct command and control studies and demonstratiOns 

2.10.3 Boost Phase Intercept 
The pnmary obJective of the Kinetic Energy (KE) Boost Phase Interceptor (BPI) demonstration 
program is to demonstrate in FY 1999 the technology for air launched theater nusslie defense 
capab1]1ty to mtercept theater balltstic nuss1les in their boost phase of fhght. The most advanta
geous time to mtercept a TBM is dunng the boost phase of its trajectory while tt IS sull accelerat
mg through the atmosphere. Intercepting a TBM early m tts traJectory destroys the nuss1le prior 
to release of submuruttons, thus numnuzmg the debns fallout on fnendly territory and mcreasmg 
the deterrence of an enemy launch of chenucall bwlogicallnuclear weapons of mass destruction. 

The KE BPI demonstratiOn wlil assess the operational concept by performmg a TBM mtercept m 
a demonstratton havmg an operatiOnally useful scale s1ze and traceab1hty to the All' Force opera
ttonal reqmrements document. The KE BPI nuss!le will be an endoatrnospheric, and probably 
exoatrnospheric, !ugh-speed advanced tactical nussile The candJ.date launch aircraft are the F-15 
(Atr Force) and F-14 (Navy) The program w1ll be managed by Balltsttc M!ss1le Defense Organi
zation (BMDO) wrth Arr Force, Navy, and Army partrctpauon 

The present program strategy for KE BPI IS to continue Kinettc Kill Vehicle (KKV) work through 
the Atrnosphenc Interceptor Technology (AIT) program. The Arr Force and Navy wtll refme therr 
Concept of Operations (CONOPS) and address operatronalrssues. 

FY 1994 efforts mcluded the following accomphshrnents 

• KE BPI Advanced Concept Technology Demonstratton (ACTD) approved by the Dep
uty Secretary of Defense, 

• Iruttated development of a joint concept of operations; 

• Conducted hyperthermal tests of cooled wmdows for KKV 

Work planned for FY 1995 mcludes 

• Contmue development and testtng of the KKV s under the AIT program; 

• Refine JOint All' Force and Navy CONOPS, 

• Conduct test planning 

Work planned for FY 1996 mcludes: 

• Conttnue AIT KKV development, 

• Contmue misstle mtegratron desrgn 
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In addlt!on to KE BPI the Air Forces's Airborne Laser (ABL) Demonstrator IS a rapidly deploy
able airborne platform with a long-range !ugh energy laser capable of autonomously detectmg, 
acqumng, 1dentifymg, tracking, and destroymg theater ballistic rmss1les m the boost phase. The 
dernonstratm IS fully scaleable to the full-scale operational system 

The ABL Demonstrator will be capable of 20-40 missile engagements with an 18 hour on-station 
time With aerial refuelmg. The Arr Force plans a flight demonstratiOn of a lirmted operational 
capability m FY 2002. 

2.11 Studies and Analyses 
2.11.1 Theater Defense Netting Study 
The Theater Defense Netting Study (TDNS) was conducted to evaluate the effectiveness of poten
tial improvements in theater ballistic rmssile, cruise missile, and air defense through the mtroduc
tiOn of netting systems and, where necessary, modifications or additions of sensor or weapons 
systems. The study exa.Jnined two time periods (1997-2001 and post 2001) usmg coordinated 
threat scenariOs, Blue force lay downs, and concepts of operation established by the Army, Navy, 
and Arr Force Some of the study ground rules are: 

• Trme Penods· 

1997-2001 

- Post 2001 

• Geographic Areas. 

- Korea 

- Mrddle East 

• Scenanos· 

- Chosen to show performance of different levels of sensor nettmg 

- Attacks on military targets, population centers 

- Combmed and coordinated ballistic and cruise rmssile attacks 

- Varymg raid sizes 

- Defense assets 

- Currently planned and budgeted 

- AdditiOnal sensor, weapon, and commumcatiOn assets 

The study was structured to make maximum use of both completed and ongoing air defense smd
Ies and theater air defense studieS PartiCipation was drawn from across the Services and the tech
meal commumty. RecommendatiOns for nettmg Implementations along With estimates of 
performance Improvements and cost were provided to Ballistic Ivlissi!e Defense OrganizatiOn 
(BMDO) and the theater rur defense commumty Figure 2-15 illustrates the sensor nettmg con
cepts that were studied 

y...., ..... .., ...................... ..., ......... !"' .. '"' • ..., ........... n ... v •·•·u'"" ..,..,.., ............ .1:'..,.., ................ ,...., .&...> ........... ..,.._...., .., • ..._....,..., .. ., ... ,.__.,..._..,. .... ...., .... ......,. ... 0...._.. .... ._. ......... '"' .. . 
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Figure 2-15. Theater Defense Netting Study Sensor Netting Concepts 

-, 
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The TDNS focused on cases where nettmg defense assets IS likely to Improve overall defense 
effectiveness Cases that were considered mcluded 

o Combined ballistic llllssJ.le-crmse ffilssile-arrcraft attacks, 

o Attacks on population centers (low leakage reqmred); 

o Attacks dunng defense bmldup (few defense assets); 

o Attacks agrunst high value targets (dense threat); 

o Low altitude overland cruise ffilssiles, 

o Opportumties to reduce fratricide (under JOint operations) 

The measures of effectiveness that were applied to JUdge the Improvement m performance capa
bility and ffilSSion execution mcluded: 

o Efficient use of assets (sensors and mtercepuons), 

o Increased defended area, 

o Decreased response time; 

o Decreased response time; 
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o Reduced leakage (by threat type and target); 

o Reduced fratricide, 

o Reduced strategic lift reqmrements; 

o Reduced manpower; 

o Reduced costs. 

The ma.Jor conclusions from the study were· 

o Netting effectiveness IS scenano dependent, but 1t generally Improves the defense 
effectiveness; 

o Netting benefit IS a functiOn of sensor overlap, with a higher payoff for ciU!se missile 
defense - especially for supersomc cru1se miss1les, 

o Combat Identification (ID) IS Improved by mamtammg track continmty and passing 
Identification denved from w1deband radar, 

o Satellite range extension of Jomt Tactical Information DIStnbutwn System (JTIDS) 
offers operatwnal and cost advantages over tradlt!onal relays; 

o Au borne surveillance and fire control platform restores coverage lost to low altitude, 
small radar cross-section ciU!se missiles 

2.11.2 Comprehensive TMD Missions and Programs Analysis 
In August 1994, the Department of Defense (DoD) 1111t1ated a comprehensiVe Theater Missile 
Defense (TMD) missions and programs analysis Further, the Program Dec!Slon Memorandum 
directed that four activ!tles compnse the analysis. These actlv!tles are: a JOmt TMD Cost and 
Operational Effectiveness Analys1s (COEA), a techmcal and engmeermg analys1s of potential 
program corrunonal1t1es, development of a TMD command and control plan, and an analysis of 
TMD threat and rrusswn pnontJes. BMDO has the lead for the first three actiVIties, and the Jomt 
Staff has the lead for the TMD threat and rrusswn pnoritles analys1s. 

2.11.2.1 TMD Cost and Operational Effectiveness Analysis 
The purpose of the TMD COEA IS to detemune the most cost -effective rrux of system capabll1t1es 
and inventones for Theater Balhst!c Miss1le Defense (TBMD) and cruise missile act1ve defense. 
Office, Secretary of Defense (OSD) has duected BMDO to cons1der alternative TMD arclutec
tures, to me lude an arclutecture cons1sting of the TMD elements that were defmed as core pro
grams by the DoD Bottom-Up Rev1ew in 1993 (!.e., PATRIOT Advanced Capab1hty Level-3 
(PAC-3), Theater H1gh Altitude Area Defense (THAAD) With Theater M1ss1le Defense-Ground 
Based RadaJ (TMD-GBR), and Navy Area TBMD). Other arclutectures bemg considered mclude 
the addition of candidate advanced capability systems (1.e., Medmm Extended Au Defense Sys
tem (MEADS) (formerly Corps SAM), Boost Phase Intercept, and Navy Theater-w1de Defense) 
smgly and m combmatlons In these varmus combmations, the cost -effectiveness of alternative 
rruss1le mventory m1xes Will be analyzed. 

~--~1 ____ _:1 
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The COEA IS a JOint study effort, wrth full participatiOn of the Services and with extensive coord!
nation among them Each of the study panels (e.g, Analysrs Panel, Systems and Cost Panel) has 
multi-Servrce membership. The work of each panel draws to the fullest extent possible on analy
ses accomplished by the ServiCes for all purposes, mcluding COEAs previOusly conducted for 
TMD elements Core program COEAs wrll be integrated mto the Capstone COEA A Jomt Over
sight Board (JOB) revrews study progress and products, and helps resolve study issues. At more 
seruor OSD levels, an advrsory group and a review group provrde gurdance for study drrectlon, 
through the JOB, and resolve any conflicting positions among study participants. The Study 
Drrector IS tailoring the analysis so that intenm products can be available In time for OSD's most 
rmmed!ate TMD acqmsrl!on revrew, i e., for a Navy Area TBMD System, scheduled for Decem
ber 1995. 

2.11.2.2 Technical and Engineering Commonalities Analysis 
The Ballistic Missile Defense OrgaJUzal!on rs leadmg a tech!ucal and engineenng analysis of 
potential program commonalrtles and JOint efforts The purpose of thrs analysrs rs to evaluate the 
potential of reducing the life cycle cost of TMD weapon system programs by shanng develop
ment and procurement of common technologres and components where feasrble. The programs to 
be mcluded In the analysis are the core programs (PATRIOT, THAAD, and Navy Area TBMD) 
and the advanced concepts (MEADS (formerly Corps SAM), Navy Theater-wide TBMD, and 
Boost Phase Intercept) The technology efforts of the TMD core programs and the related BMDO 
technology programs wrll be evaluated The analysis will evaluate potential commonalities down 
to the maJOr component level such as focal plane arrays and gel d!vertlattitude control systems 

The commonalities analysis will charactenze the functional and desrgn charactenstics of Individ
ual systems, subsystems and maJOr components based on current system concepts or Demonstra
tion and Valrdal!on (Dem!Val) designs. For elements that are applying common or compatible 
components, the analysis will report exrstlng commonalities. For elements that are applymg d!f
ferent technologies or desrgns for common functrons against common threats m common environ
ments, the analysis will review alternative approaches. If the analysrs indtcates a postl!ve 
opportunity to apply a common or compatible engmeenng solution to multtple elements, the 
potential cost savmg that could be realtzed wrll be reported Inciud!ng recommendations for rrnple
mentlng the change. The analysis will be completed In 1995. 

2.11.2.3 Command and Control Plan 
The Ballistic Missile Defense Organization is working wrth the theater arr defense Battle Manage
ment/Command, Control, Commurucations and Intelligence (BMJC3I) Executive Agent to 
develop a TMD command and control plan. This plan will mclude an operatiOnal concept; mte
gration and detail use of TMD BMJC3I within the exrstlng JOint arr defense architecture, planned 
modifications for using cues from other sources and provrdmg trajectory data to other users; and 
exercrses reqmred to demonstrate mteroperabihty The followmg areas will be addressed. 

• The operatiOnal concept will defimtize how the battlespace wtll be defended with the 
vanous TMD assets, how the defensive rrussion wrll transrtlon from sea based assets to 
land based assets, and how the counteroffensive operatrons will use early warmng 
information; 

• The plan will descnbe how the BMJC3I capability supportmg the TMD operatiOnal 

-- ____ 'l_ 
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concept will be integrated wtth the theater au defense JOint BM/C3I architecture to 
ensure that both functions are supported m the most efficient manner, With rrummal 
increases m manpower and eqmpment, 

• The plan Will Identify the modifications reqmred for operational and developing sys
tems to accept cues from other sources and to provide trajectory data for other users; 

• The plan will discuss how mterpretabtl!ty will be tested m accordance With the TMD 
Capstone Test and Evaluation Master Plan 

The TMD command and control plan IS scheduled for completion by August 1995 The plan Will 
serve as a source document for the TMD Capstone COEA. 

2.11.2.4 Analysis of Th~eat and Mission Priorities 
The Jomt Staff will conduct an analysts of the threat and rruss1on priorities This analysts will con
sider both theater ballistic rrussiles defense and crmse rruss1le defense. It Will be mtegrated into 
the TMD Capstone COEA. 

...., ,, ., 

L-'fL 



Chapter 3 

National Missile Defense 



National Missile Defense 

Chapter3 
National Missile Defense 

3.1 Introduction 
The Department's Bottom-Up Review (BUR) concluded that an Immediate ballistic missile attack 
on the U.S. usmg existing sophisticated ballistic rmss1les is unlikely, but that a sigruficant proba
bility of attack could emerge in the future as Third World countnes develop or acquire simple or 
perhaps even sophisticated ballistic rmssiles. BUR guidance and resource allocation has resulted 
m an National Missile Defense (NMD) program that progresses at a pace considerably slower 
than that of a full-fledged acqmsition program at a fundmg level of apprmamately $400M per 
year (not mcludmg the Space and Missile Tracking System (SMTS)) The NMD Program has 
been structured so that 1t matures the system components reqmred for as fully effective a defen
SIVe capability as an Antlbalhst!c Missile (ABM) Treaty compliant, one-site deployment will 
allow (the "Objective System"). If the need arises to deploy sooner than the completion of the 
objective system development, contingency deployment optiOns have been Identified based on an 
estimate of when significant performance Improvements rmght be realized as each of the major 
pieces of the NMD system (Interceptor Radar, Precomrmt Sensor, Battle Management/Com
mand, Control, Communications (BM/C3)) reach maJor performance Improvement plateaus. At 
the same time, deployment plannmg efforts rumed at reducmg the time to deploy both the contin
gency and obJective systems are bemg conducted The combmatlon of these features IS called the 
Ballistic Missile Defense Orgaruzauon (BMDO) NMD "Technology Readmess" program 

3.1.1 System Concept 
In order to perform the essential ballistic missile defense functiOns, several basic elements must 
be mtegrated as a system: (1) sensor elements to acqmre, track, and d!scrirmnate the Reentry 
Vehicle (RV) from nonthreatenmg objects, prov1de cuemg information to the mterceptor, and pro
VIde data to venfy destruction of the RV, (2) an mterceptor element capable of receivmg and pro
cessmg m-fhght target updates, perfonning on board target selectiOn, and prov1d!ng rehable target 
destruction; and, (3) a BMJC3 element for system mtegratlon, mformed decision making by 
humans-m-control, and engagement plannmg and execution, as shown m Figure 3-l. 

3.2. Threat Driven NMD Program 
Threats which have posed or can potentially pose a danger to the U.S are shown m Figure 3-2 

3.2.1 Former Threats 
Global ProtectiOn Agrunst L1rmted Strikes (GPALS) and ongmal Strategic Defense IrutJauve 
(SDI) threats are of histone mterest only The ongmal SDI threat (crrca early-ITlld 1980s) con
tained thousands of boosters and tens of thousands of sophisticated warheads and pena1ds The 
chance of encountenng this threat today is current! y considered highly unlikely In the late 1980s 
the threat was charactenzed as contammg tens of boosters and several hundred warheads, and was 
the basis for the GPALS program The chance of encountenng the GPALS threat today 1s constd
ered unlikely 

~ I 
ered unlikely 
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Figure 3-1. NMD Objective Architecture 
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Our current attentiOn focus is on ST1-ST 4 classes of strategrc ballistic mrssile hardware that exrst 
or are under development 

3.2.2 Existing Threat Hardware 
ST4 and ST3 are representative of a portion of the exrstJng Former Sovret Union (FSU) threat. 
ST4 includes up to 20 warheads, and could be delivered, for example, by two SS-18s used m 
either a limlled deliberate or acc1dental launch scenariO As such, they are of soplusticated 
designs and could rnclude penruds and Jammers ST3 mcludes up to four warheads, and could be 
delivered by four rndivrdual boosters, e.g., SS-25s, or some off-loaded configuration or a larger 
Multiple Independently-Targetable Reentry Vehicle (MIRVed) booster The mtelhgence cornmu
nrty rates the hkelihood of encountenng erther of these threats as unlikely now but of herghtened 
nsk in the future. 

3.2.3 Threat Hardware Under Development 
ST2 and ST 1 are representative of strategrc balhstrc mrssile hardware bemg developed mdrge
nously by Cluna and Rest-of-World (ROW) countrieS ST2 mcludes up to four warheads With lit
tle soplusticatwn beyond a rudimentary ascent shroud m order to present a "cold" target m the 
rnidcourse phase of the warhead traJectory, and mcludes no Jammers or penruds. It represents a 
"Chmese-lrke" threat ST I mcludes up to four rudrmemary first generatron warheads typical of 
the type that could be expected from North Korea, Iraq or India The trmrng of both these threats 
has some degree of uncertamty, but the last assessment by the intellrgence cornmumty was 
assumed to be at least 8 - 10 years m the future 

-~~.c'l ------ ---o·-- -- ------------,~, --- ---- ---- -------------- -..~ ---- --------o----- ------------..~ 

assumed to be at least 8 - 10 years m the future 
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Figure 3-2. Threat Scenarios 
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3.2.4 Proliferation of Existing Threat Hardware 
In add1tlon to the d1scuss1on above concernmg (1) eXlstmg hardware that can be a sopl:usticated 
threat in the hands of countnes "unlikely" to use them agamst the U.S., and (2) countnes who 
have not yet developed the capabllity to md1genously produce weapons of mass destruction along 
with the means to dehver them (1.e., 8 - 10 or more years m the future) but may be "more likely" 
to use them agamst the U.S 1f they had them, there is a third category of potential threat - the 
"w1ld card" or "proliferation" scenano. In tJus scenano, a country "more likely" to use weapons 
of mass destruction obtams what 1s essentially ST3 or even ST4 from one of the FSU states The 
mam feature of tJus scenario IS that the threat could potentially occur at any t1me resulting in a 
very serious, sopJustlcated threat to the U S 

3.2.5 Threat Changes and Uncertainties 
As demonstrated by recent acllVltles m North Korea and other hot spots around the world, a great 
deal of uncertamty eXlsts m the assessments used above. In addition, pohtlcal changes m the FSU 
could dramatically change our "heightened nsk" assessment of having to defend agamst the FSU 
attackmg the US utlhzmg ST3, ST4, or an even larger soplustlcated threat very qmckly. 

The NMD technology readmess program provides a hedge agatnst threats premised on hardware 
that currently eXlsts or IS known to be under development Tlus program IS based pnmar1ly on 
uncertamty m the wrung and the spec1fic scenano m wluch a threat may emerge Although ex1st-
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ing hardware could be proliferated to Third World Countries, no assessment is currently available 
whtch mdicates that thts IS any more or less likely than a given recipient country developmg an 
mdigenous capab1hty. Accordmgly, the NMD program has as a goal to prov1de msurance agamst 
both possibilities as rap1dly as fundmg pernuts 

3.3 Evolving Technology Readiness 
A key feature of the NMD technology readmess program IS the avrulab1Iity of increased system 
effectiveness over ume as technology IS demonstrated. Sigruficant mcreases m system effective
ness are expected by the end of the following time frames. Early Term, FY 1995-1997; Mid 
Term, FY 1998-2000; and Objective System, FY 2001-2003 Deployment planmng will focus on 
reduction of lead Urnes and nsks and Will be updated on an annual basis. 

3.3.1 The Objective Capability 
The NMD Objective system IS defined to be that which can address threat classes ST1 through 
ST4 m terms of meetmg operauonal reqmrements against such threats. 

As shown m figure 3-1, the obJective system arcmtecture consists of (1) early warning systems 
(Space Based Infrared System (SBIRS) Geosynchronous Earth Orbit (GEO) satellites and 
Upgraded Early Warnmg Radars (UEWRs) [1f available]), (2) a Ground Based Interceptor (GBI), 
(3) a Ground Based Radar (GBR), (4) a Space and Missile Trackmg System (SMTS) precoffiffilt 
sensor, and (5) Battle Management/Command, Control, Commumcations (BM!C\ A smgle 
NMD site could provide good protection against a small attack of up to four warheads of type ST1 
- ST3, and adequate protection agrunst ST4 threats (up to 20 Reentry Vehicles (RVs)) for Conti
nental United States (CONUS) and Alaska. The complete objective system could be demon
strated within a $400M per year NMD budget (not mcluding SMTS) by about 200J. The 
objective system arcmtecture matures m an evolutwnary manner. Early verswns of the GBI and 
the BM/C3 can be available for contingency deployment starting m 1998 

SBIRS GEO IS needed for the launch detection and attack warning. Early warmng radars 
(BMEWS and PAVE PAWS) would supplement the track data acqUifed by the SMTS space based 
sensor, although they are not cntical smce the SMTS satellites would provide accurate threat state 
vectors 

The GBI coas1sts of a nonnuclear, Hit-To-Kill (HTK) Exoatrnosphenc Kill Velucle (EKV) mated 
to a !ugh-speed booster that can destroy strategic Ballistic Missile Defense (BMD) threats m the 
late rrudcourse portwn of their fhght. The GBI uses precoffiffi!t and m-fl1ght target update sensor 
data to lock onto the threat In the endgame, the EKV seekers are used to select targets from other 
associated objects and horne m on the target. After f11ght tests of the EKV seeker, an Jmt!al EKV 
intercept of a class ST2 target 1s planned for FY 1998 Begmrung m FY 1998, the EKV wlll 
mcorporate radiation hardened components for survivability. The EKV and booster subsystems 
will be flight tested agrunst ST3 - ST4 class targets begmnmg m FY 2000. 

The GBR consists of an X-band smgle faced phased array radar that can be physically rotated as 
well as elecuomcally scanned As a pnmary sensor for 1'\MD, the radar performs surveillance, 
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acqmsition, track, and support to dJscnmmation, fire control, and kill assessment. To support pre
comrmt, the radar searches autonomously or m response to a cue, will acquire, track, classify/ 
identify threat objects and estimate object trajectory parameters The radar will pass to the BM/ 
c3 engagement planner all objects winch It classifies as threat targets and other objects of mterest. 
The BM/C3 engagement planner Will use these data to develop a weapon tasking plan for the 
mterceptor and sensor task plans for the GBR The radar schedules Its resources m response to 
the sensor task plans to contmue to track the target to provide data to support the generation of the 
In-Flight Target Update (IFTU) and a Target Object Map (TOM) to assess the intercept and 
destruction of the target. A demonstration radar, Radar Technology Demonstrator (RTD), will be 
built at the Kwajalem test range begmnmg m FY 1998 using components of the Theater Missile 
Defense DemonstratiOn and Val1dauon (Dem/Val) radar and additional NMD software The RTD 
will have sufficient performance and be ready to observe ST1 - ST4 class targets begmnmg m FY 
1999 

The Space and Missile Tracking System (SMTS) IS a constellation of low earth orbiting satellites 
contaimng Infrared (IR) sensors winch provide midcourse tracking of RVs. The SMTS IS able to 
acqmre and track RVs at longer ranges than Early Warmng Radars (EWRs) and GBR, thus 
increasing the probability of kill and battle space for shot opportumtles. The objective SMTS 
rehes on long wavelength IR - ST 4 threats from associated objects agamst a 
cold space background. Smce the SMTS is not susceptible to radar jammmg, It provides a robust 
capability to counter STl - ST4 class threats. The SMTS Fight Demonstration System (FDS) will 
demonstrate the functional and operatiOnal performance, and validate the system design approach 
to support the decision to develop and deploy an objective SMTS. The FDS Will be comprised of 
two satellites to be launched in FY 1998 for a multiyear test program. To md development, miti
gate nsk, and predict performance, a pathfinder sensor unit will be built and ready for validatiOn 
testing m the contractor's facility m FY 1997. This ground demonstration of the flight sensor will 
be used to predict the flight performance of the sensors on the FDS and develop an on-orbit anom
aly resolution data base to support the FDS operations. At present the SMTS IS planned to be 
used as an adjunct to the GBR which will serve as the fue control sensor 

The NMD Battle Management, Command, Control, and Communications (BM/C3) system com
prises three functional components Commander m Chief (CINC) BMIC3, Site BM/C3, and 
Engagement Planmng CINC BM/C3 will provide the means for overall CINC command and 
control (C2) of NMD assets, Human-in-Control (HIC) duection, and the mterfaces With external 
systems, e.g., Attack and Launch Early Reportmg to Theater (ALERT) CINC BM/C3 also pro
VIdes extensive decisiOn support systems and displays, and Situation awareness by correlatmg the 
best avmlable data from the weapons and sensors Site BM/C3 will prov1de local mterelement 
mtegration for radar and mterceptor operations, provide m-flight data lmks (required for In-Flight 
Target Update/Target Object Map (IFTU/TOM)) Engagement Planning will generate integrated 
weapon, sensor, and comrnumcations task plans cnucal to GBI and GBR performance, In-Fhght 
Target Updates, and Target Object Maps. BM/C3 development mcludes hardware and software 
that supports command and control declSlon making and mtegrates NMD sensor and weapon ele
ments to make the NMD system compatible With current and planned Command and Control (C2) 
structures 

The objective capability will be demonstrated through a senes of increasmgly sophisticated Simu
lauons, ground tests with Hardware-In-The-Loop (HITL), and flight tests Begmnmg m FY 1999, 
mtercepts mvolvmg the EKV, RTD and BM/C3 will test the ability of these elements to operate as 
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a system. Beginning in FY 2000, both ground elements and space based SMTS will participate in 
demonstratiOns of the objective capability. 

3.3.2 Early Term Capability 
Consistent with evolution to the objective capability, an early NMD contingency deployment 
would consist of (1) existing early warrung systems (satellites and radars), upgraded as necessary; 
(2) a ground based mterceptor consisting of an EKV and modified eXIsting boosters, (3) an NMD 
radar denved from the TMD-GBR, and (4) Bl'vi!C3 denved from BMDO engagement planrung 
and decisiOn support software prototypes developed and demonstrated by the Bl'vi!C3 program. 
Although there IS no space based nndcourse sensor capability, good CONUS protection (>85% 
probability of zero leakers) against a small attack of up to four warheads of type STl and ST2, 
and some protection agamst ST3 threats is possible For use m a smgle-site configuratwn, tlus 
capability could be demonstrated wltlun a $400 nnllion per year NMD budget (not mcludmg 
SMTS) by 1998. In the case of a decision to deploy before 1998, additional funds would allow 
the development of tlus capability to be accelerated by about one year along with current deploy
ment actlvltles. 

A prototypteal GBI could be created by integratmg a kill velucle with eXIstmg booster stages 
modified and stacked to meet the threat mtercept performance requrrements Netther the Exoat
mosphenc Reentry Velucle Intercept System (ERIS) nnsstle nor the Lightweight Exoatmospheric 
Projectile (LEAP) has been used wtth radar and Bl'vi!C3 elements to demonstrate the system capa
billty reqwred to meet STl - ST2 threats Both were designed as expenmental vehicles to deter
nnne the technical feasibility of kill vehicle technologies. The ERIS program ended in 1992 and 
the project team has smce been disbanded The LEAP technology integration program vehicles 
are currently stzed for targets acquired at closer range than those needed for use agamst ST3 and 
ST 4 class threats. Therefore, an mterceptor for an early option to deploy has yet to be demon
strated An exoatmosphenc kill velucle, derived from the ERIS, LEAP, and other technologies 
that has the enhanced acqwsition range and dtvert velocttles needed for reasonable effectiveness 
agamst the STl and ST2 threats IS currently m development The EKV concept mcorporates all 
the kill vehicle functions necessary to support an early capability agamst STl, ST2, and some 
capability agamst ST3 and IS planned to evolve to an objectiVe capability. Prograrnmattcally, the 
current BMDO EKV project 1s a lower nsk path to acluevmg the necessary early system capabil
Ity m about the same amount of time and for about the same cost as alternative kill velucle con
cepts considered (such as a kill velucle wtth a sensor mterstage) A rev1ew of alternative kill 
vehicles shows that mtegration and testing of these veh1cles may be a significant nsk. For exam
ple, the concept of interstage sensor data bemg able to prov1de timely updates for kill velucle 
course corrections remams to be demonstrated. Much of the software remams to be developed 
and tested. The time to do tlus and other hardware m the loop testing of the kill velucle and the 
mterstage needs to be determined before an assessment of the nsk can be performed 

Ex1stmg early warrung radars can provide, with some software modifications, track data to sup
port Bl'vi!C3 weapon tasking agamst srmple threats. However, they have hnnted ab1lity to pro
VIde htgh accuracy track data reqmred for IFTU and TOM development. Furthetmore, they are 
susceptible to stmple countermeasures (e.g., Ultra Htgh Frequency (UHF) janrmers) whtch can 
severely degrade their ability to support Bl'vi!C3 mformation reqmrements. Real-time algontluns 
and processmg needed to discnnnnate strategic threat obJects (decoys, debns, etc ) have yet to be 
developed In addition, some of these radars are on foreign sml, a fact that nnght hnnt U mted 

ana orocessmg neeaea to ruscnnnnate strategic mreat ooJects \ aecovs, aeons, etc J nave yet to oe 
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States options to upgrade or use them. Because of early warning radar shortcorrungs It ts neces
sary to provide a more robust capability The addition of a prototypical National Mtssile Defense
Ground Based Radar (NMD-GBR) denved from ongomg TMD technology can provtde this capa
bility agamst !united threats This prototypical GBR (known as Radar Technology Demonstrator 
(RTD)) would also be on the path to Improvements beyond the early capability. For example, tf 
deployed m a multlSlte configuratiOn, which would not be ABM Treaty compliant, but might 
become necessary under some future Circumstances, the NMD-GBR and Upgraded Early Warn
mg Radar (UEWR) combmation could provtde substantial protection agamst the ST3 threat 

Finally, the eXJstmg BM/C3 models and prototypes need to be expanded and upgraded to opera
tionally address STI and ST2 threats (and some capabthty against a ST3 threat). Real-time mte
gratlon of all the elements would be necessary, as would real-time operatiOnal support (e.g., 
decisiOn ruds, ability to dtssemmate and execute human dectsions). 

The preferred architecture for an Early Term contmgency deployment mcludes EKV-based GBis, 
a GBR, UEWRs, and the BMJC3 necessary for essential mteroperability and interface with eXJst
mg C4I systems as well as mterelement commurucatwns. The Defense Support System (DSP) 
satellites support this architecture by servmg as the attack warning sensor. 

3.3.3 Mid Term Capability 
If no deployment decision IS made at the end of the Early Term, development acttvtties will con
tinue on the path to the ObJeCtive System. Continumg techntcal progress m the program will lead 
to increasmgly more capable contingency deployment options Techrucal progress made With the 
EKV in the Early time frame wtll be the basts for an Improved EKV m the rrnd term. Mtd term 
GBI Improvements will mclude developmg an optimal booster to Improve overall capability, 
enbancmg reliability, availability, and mruntamability, and incorporatmg kill vehicle contractor 
destgn iterations resulting from the early seeker fly-by and mtercept fltght tests Candidates for 
technology mfus10n mclude hardened focal planes developed under the Ptlotline Expenmental 
Technology (PET) and or Stlicon Hybnd Extrmstc Long-wavelength Detector (SHIELD) pro
grams as early as FY 1998, and a lightweight 20/44 GHz transcetver developed under the commu
rucattons engmeering program (FY 1999). Kill Vehicle (KV) contractor design nerattons are 
likely to occur m stgnal processing hardware and m target selection software 

The Medmm!Long Wavelength Infrared (MJLWIR) capable SMTS Flight DemonstratiOn Satellite 
(FDS) vehtcles are planned to be flown in FY 1998 to begm a multtyear flight demonstratiOn of 
over the honzon cuemg, and Improved trackmg and discrmunation performance robustness to 
threat countermeasures based on dual phenomenology sensors - (passtve mfrared and active 
radar) The SMTS FDS data and demonstratiOns, coupled wtth advances m LWIR focal plane 
technology and cryocoolers, wtll allow a rrud term deployment of SMTS satellites The rrnrumum 
time to deploy a lirrnted number of LWIR eqmpped SMTS satellites is about five years. 

Reconfiguratton of the TMD-GBR hardware for NMD-RTD use wtll be completed m FY 1998 for 
the start of testing to valtdate NMD umque algonthms for target acqmslllon, trackmg and dtscrim
matlon performance The FY 1999 EKV fltght test Will be used as a venfication and measurement 
test for the !\'MD-RTD This test will venfy radar performance, demonstrate successful resolution 
of the cnttcalissues, and venfy the radar data hand over to BMJC3 In addltlon, the NMD-RTD 
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will collect data to update the NMD simulation models. Tlus test will be followed by a senes of 
integrated system flight tests where the NMD-RTD will perform its fire control miSSion for the 
NMD system 

Annual EKV Integrated Flight Tests (IFTs), which begm With seeker flight tests in FY 1997, are 
the key to establislung system level performance that validates the mcreasmg capability available 
for contingency deployment. These IFTs Will mtegrate the other elements as their capabilities 
mature to demonstrate mtegrated NMD operation. BM/C3 and the RTD will be integrated at 
K wajalein for calibration and check out dunng flight tests m FY 1999 and fully mtegrated and 
activated in FY 2000 Additional BM/C3 improvements augment the C2 decisiOn support capa
bilities and modify integrated engagement planning for UEWR/SMTS/GBRIEKV operations to 
include providmg IFTUs and TOMs to the EKV by FY 2000. The mtegrated fhght tests w1ll con
tinue at the rate of about one per year m order to validate the successful resolution of key Issues 
within the NMD program. These Issues mclude mtegration of the weapons, sensors, and BM/C3, 
demonstration of the weapon/sensor hand over, demonstration of trackmg and discriminatiOn 
algorithms, and demonstration of reliable lut -to-kill mtercepts. The successful accomplishment of 
the test objectives m the mtegrated flight tests will provide the confidence that the evolutiOn to 
increased capability contingency deployment options has been achieved. 

In summary, NMD capability will be demonstrated through yearly mtegrated system flight testmg 
and will result m a mid term contingency option that provides robust single site protection of the 
continental U.S against threat categones STl and ST2 and good protection against ST3 

3.3.4 NMD Program Schedule 
The current BMDO Tech!wlogy Readmess Prograrn IS structured to support development and 
testing of cntical elements of the NMD architecture evolution. Figure 3-3 displays the overall 
development and test schedule for the NMD Technology Readmess Prograrn This schedule, and 
the narrative tbroughout tlus report reflects the prograrn as depicted m the FY 1996 President's 
Budget. 

3.4 NMD System Engineering and Integration Process 
The BMD Capstone OperatiOnal ReqUirements Document (ORD), dated Decembe1 1994, defines 
the system level operatiOnal requirements The NMD System Requirements Document (SRD) 
allocates the system requirements to the elements by balancing and optimizing element reqmre
ments within the arclutecture. The SRD contains the reqUirements for a contmgency deployment 
m each development time frarne and will serve as the capstone system requirements and element 
allocations document for an operatiOnal contmgency NMD system. NMD system performance 
Will improve With each development time frarne because of the planned advances m technology. 

The system engmeermg efforts Will result m the defimtion of system/element test reqmrements 
for NMD testmg scheduled to begm m FY 1997, with the Ground Based Interceptor/Exoatrno
sphenc Kill Velucle (GBIIEKV) seeker flight tests As element and system tests are conducted, 
results will be evaluated against test prediCtiOns, system and element requuements, and, where 
necessary, used to adjust element designs to rebalance the NMD system 
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Figure 3-3. NMD Baseline Program Schedule 
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Refinement of top-down system level derived requirements based on demonstrated tests will vali
date system element integratiOn and ensure mteroperab1hty and compatibility between NMD ele
ments. 

3.5 System Capability Demonstration 
A key feature of the NMD development program IS the demonstration of the prototype system 
capability Realistic Integrated Fhght Tests (IFrs) agamst threat representative targets are the key 
to demonstrating an effective prototype ballistic nussile defense for the Umted States Wlule 
early tests will employ Simulation as well as Hardware- and Software-In-The-Loop (HWIL/ 
SWIL) for elements not yet available, later tests will demonstrate the mtegrated capabilities of the 
entire NMD system m realiStic fl1ght tests, Whenever possible, NMD system mtegrated tests Will 
leverage off of the EKV flight test program. Other NMD elements will be integrated mto these 
tests as theu development progresses Smce cost constraints preclude more frequent flight tests, 
modeling and simulatiOn and Integrated Ground Tests (lOTs) will be used to prepare for, and aug
ment, the mtegrated flight tests throughout the NMD system test program. The Integrated Sys
tems Test Capability (ISTC) IS a HWll../SWIT.- test support tool that will be developed as the 
centerpiece to conduct IGTs for the NMD system 

""ntP.rni""" to r.nnrlnr.t TGTs for the N MD svstem 
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The mtegrated fl1ght tests Will demonstrate the funcuonal capab1hty of an NMD system. These 
functions mclude mtegrat1on of the weapons, sensors, and BM/C3 The result of these efforts w!ll 
be an NMD capability that could be the bas1s to acqmre and deploy a robust, ABM Treaty comph
ant, smgle site protect1on of the cont1nental U S against quantitatively hrruted threats. 

3.6 Deployment Planning 
Reduction of the time to deploy is a maJor obJectJve of the NMD Technology Readiness Program 
In order to plan activities that can accomplish this, a joint BMDO and Serv1ce Contmgency 
Deployment Plan (CDP) is under development It w!ll show cost, schedule, performance and nsk, 
of deploymg a contmgency NMD system at any ume Although the first pnonty IS to plan for an 
ABM Treaty compliant system, the plan Will also mclude ABM Treaty noncompliant optwns. 
The CDP w!ll aid m prioritizmg fundmg and actJv1tJes that can lead to reducmg the lead tJme to 
deploy a system, consistent with Congressional direction, that hrruts the acqms1t1on of hardware 
before a deciSion to deploy IS made Cruc1al to successful deployment plannmg 1s the Identifica
tion and analysis of all system operatmg requirements and md!v1dual element development and 
deployment functional actiVIties. Also cruc1al IS 1dentifymg deployment "long poles" that must 
be addressed and worked at the system and element level The output from the plannmg effort 
will be a complete, sequential p1cture of all the actiVIties needed to deploy a contingency system. 

3.6.1 Reducing the Lead Time to Deploy 
A July 1994 qmck-look assessment revealed that planmng must focus on all actiVIties reqmred to 
des1gn, fabncate, and deploy a contingency system As plannmg evolves, many of the activities 
1dent1fied w!ll be mtegrated mto the NMD development proJects where possible. 

The prehrrunary assessment 1denufied two potential long poles for early deployment: 

• Site development and mtegration of the elements, on s1te, With the accompanymg 
envrronmental compliance, and 

• Kill veh!cle development and fabricatiOn. 

Additwnally, these 1mt1al assessments Identified several ways to address the "long poles" Some 
of the specif!c opportumtles to accelerate deployment mclude: 

• 

• 

• 
• 

• 

.5-JU 

Developmg and negotiating spec1fic acqms1t1on, contractual, and potential environ
mental wruvers to be put m place prior to a deployment dec1s1on; 

Perforrrung specific actwns needed to rrutlgate regulatory comphance delays. For 
example, an Environmental Impact Statement (EIS) for smgle site deployment can be 
developed al!ead of time Tills EIS would be broad enough to prov1de environmental 
coverage as the NMD capab!l!ty evolves m the future, 

Conducung cnucal path analyses for each element, 

Idenufymg 1tems and marenals already m the supply system that can be used dunng 
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deployment, 

Completmg facility stabilization activities at the mitial site; 

Updating the Stanley R. Michelsen Safeguard Complex Site survey, 

Perfomung the 35% design of cntical facilities, and 

Developing a productiOn and manufacturing strategy which Will be coupled with an 
industrial capabilities data base. 

Overall, thorough cnucal path analysis of the Technology Readmess Program IS essential to Iden
tifying the activities to be funded for contingency deployment m order to develop and maintain 
the capability to deploy m three or less years once such a decision IS reached. 

3.6.2 Contingency Deployment Planning 
As part of the ongomg NMD program planmng, some prelimmary estimates of deployment times 
have been made. If a 1997 deployment deciSion IS made, we estimate that the ground based sys
tem can be deployed m about 24 to 42 months, and the full objective system, consisting of ground 
based and space based elements, could be deployed m about seven years This estimate IS based 
on completion of EKV capability development and progress m developmg the SMTS capability. 

Since the exact date a threat may emerge cannot be predicted with certainty, a deployment deci
siOn may be required pnor to 1997 when completiOn of the early capability IS planned. If that 
should occur, a concurrent development and deployment program would be rmplemented. This 
program would be structured to deploy at a smgle site in about four years. 

If a deployment decisiOn IS made m 2000, the GBI, GBR and BMJC3 ground based elements 
could be deployed m about three years The full objective system with the imtial SMTS, 
equipped with Long Wavelength Infrared (LWIR) sensors, could be deployed m about 5 years. If 
a decision to deploy IS made m 2003, the full objective system could be deployed m about five 
years. 

3.7 TMD Program Leveraging 
The NMD Technology Readmess Program Will capitalize on those technologies matured through 
development and fieldmg of BMDO's Theater Missile Defense (TMD) systems For example, 
the development of ground based radar for TMD, which has a high degree of commonality with 
the radar planned for NMD, will reduce costs and lead times for the National Missile Defense
Ground Based Radar (NMD-GBR). The Radar Technology Demonstrator (RTD) program will 
leverage off the Theater Missile Defense-Ground Based Radar (TMD-GBR) program m both the 
software and hardware areas 1\'MD-GBR umque cntical Issues of dJscnnunatiOn, target object 
mappmg, mechanical and electromc scan, and kill assessment will be resolved separately and 
mtegrated mto the RTD 
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The resultmg RTD design will use existmg TMD hardware by mcorporatmg the 12,500 TMD
GBR Demonstration and Validation (DernNal) Solid-state Transnut!Rece1ve modules mto the 
RTD antenna Additionally, the RTD will reconfigure and use the ex1stmg TMD-GBR's Cooling 
Equipment Unit (CEU), Operator Control Unit (OCU), and Electroruc EqUipment Unit (EEU) 

Although the NMD and TMD missiOns are significantly different, the EKV program Will leverage 
off the TMD technology developments to the maximum extent practical. Stressmg challenges 
that are sinular in both NMD and TMD mclude Issues such as on board sensor fusion, BM/C3 

interfaces, logistical support, wafer scale mtegratiOn electrorucs, and produc1bility of certain sub
components such as Inertial Measurement Umts (IMUs). 

3.8 Potential to Evolve to Higher System Effectiveness 
While the NMD ObJective capability can be used to develop a system that provides good protec
tion for most of the U.S. agamst the full spectrum of assumed potential threats, there IS a very real 
possibility that the soplustication of potential threats Will contmue to evolve. To accommodate 
changes, further technology Improvement of eXIsting components can be pursued, as can multi
Site operations or the addlt!on of a space based element to the defensive arclutecture 

Greater capability against more stressmg threats than ST4 can be achieved, for example, by 
mcreasmg the chscnnunat10n performance of the GBI, the GBR and SMTS and burnout velocity 
of the GBI. Greater performance from a smgle site IS also possible by adding more mterceptors 
The most lughly effective defenses of the entue U.S , mcluchng Alaska and Hawan, are provided 
by interceptors at mult!sJte locations. 

The adcht10n of a space based weapons element to the NMD arclutect!Ue has significant payoff m 
defending the U.S. agamst an attack from any location on earth. Contmuous global coverage pro
VIded by a space defense allows a lughly mcreased probability of zero leakers not only for Contl
nent!al Umted States (CONUS), but for Alaska, Hawaii, and all U.S terntories as well. Such a 
system operating in the boost phase of an Intercontinental Ballistic Missiles (ICBM's) flight 
makes the NMD system relatively immune to countermeasures that nught occur over the next 
decade and beyond 
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Chapter4 
Advanced Technology Development Strategy And Programs 

4.1 Technology Investment Strategy 
The Ballistic Missile Defense (BMD) mvestment strategy for sustamable development is to 
acqmre Theater Mlssrle Defense (TMD) systems that meet today's reqmrements and, at the same 
time, to anticipate potential future ballistic rmssrle defense requirements and the technology needs 
of tomorrow. Accordmgly, these BMD efforts concentrate on affordable, h!gh payoff technolo
gies, including those available through cooperative programs wrth our alhes, that can· 

• Enable and assure the contlnumg vitality and potential Improved performance and 
affordability of the deployed TMD system, 

• Demonstrate the technology base to defend agamst advanced threats such as 
maneuvenng targets, straightforward countermeasures, advanced submunitions 
and weapons of mass destruction; 

• Offer alternate system approaches (arch!tectural fleXIbility) that can provide maJor 
mcreases m TMD and National Missile Defense (NMD) capability agamst an 
uncertam, evolving threat 

In essence, we are developmg the technology that IS essential to meeting the BMD rmsswn over 
the long haul. 

In keepmg with CongressiOnal drrectlon m the FY 1994 National Defense Authorization Act, sev
eral Ballistic Missile Defense Organization (BMDO)-managed technology programs directed 
towards far term ballistic rmssile defense have been transferred from BMDO management 
Remaining advanced technology efforts focus the BMD program on those concepts necessary to 
mamtain prudent exploratory and advanced development options 

4.2 Technology Needs 
To maintain the viability of a BMD arch!tecture over time, technologies bemg developed must 
provide options for Improvements to deployed defenses or replace those deployments With new 
capabilities to respond to a range of needs Among the most Important of these needs are capabil
ities to 

• Meet straightforward countermeasures such as penetratiOn ruds or electromc coun
termeasures, 

• Cope with threat evolution such as advanced submumtwns that Improve the effec
tiveness of the attackmg rmss!le, longer range rmss!les that enlarge the areas that 
can be attacked, and maneuvenng and less observable targets, 

• Handle prohferatwn of ballistic nussiles and an mcreasmg number of countries 
possessmg the technology for weapons of mass destructiOn This proliferation 
demands greatly expanded battle space, mcreases the potential for surpnse, and 
leads to the need for rapid deployment of TMD to counter rapid escalatwn of a 
~~~~~~ y•~-.•~•-"':" "'_' ~-"~""~ -. .. vvu~v ~·- ~• .. ._, __ "'"b -.-•~v~• ~• ~~-""'~" 
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To prepare to meet these future needs, the BMDO IS investmg m the high leverage techi!ologies 
that can provide 

• Intercept of theater ballistic missiles in boost phase of flight to reduce the burden 
on ffi!dcourse and terminal tier defenses, 

• Continuous coverage to detect a surpnse attack or morutor the early states of a rap
Idly escalatmg conflict; 

• Exoatmosphenc and endoatmosphenc mtercept capability With high probability of 
kill at reduced techi!ical nsk and program cost to expand battle space, mcrease 
defended area coverage, and provide qmck response solutions to theater defense, 

• Multisensor detection and trackmg that extends through the missile flight path to 
provide the earliest possible alert, midcourse trackmg, and 

• Identification, dJscrlffilnatwn, homing gmdance, and rum pomt selection and kill 
assessment to support early assrued targetmg and effective battle management. 

Figure 4-1 diagrams the future threat in terms of capabilities needed and potentlal techi!ology 
solutions. Arrows pomt from each cnt1cal techi!ology solution to the missiOn needs which that 
solutiOn add!esses 
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4.3 Program Overview 
The current advanced technology development program is structured rn four major segments Air 
Launched KmetJ.c Energy Boost Phase Intercept, Drrected Energy Boost Phase Intercept, 
Advanced Sensor Technology, and Advanced Interceptor and System Technology. Figure 4-2 
provides the current schedule for each segment. 

Figure 4-2. Advanced Technology Schedule 
.. .. _ . -

Techn_ology ~- ;- FY 94 _'_- ·: .FYo95 FY96 . FY97 
,co 

FY.98 .FY99. .FYOO· .. 
Air Launched H1-speed fl 

Kmetic A WindOW /:::,.Optical /:::,. Kill Vehicle D. D. D. D. 
Energy KEBPIACTD Tests Seeker Tests Des1gn Review Hover Tests Flight Demos 

Boost Phase Plan Developed 

Intercept 

Directed Dehver Inertial .. D. 
Energy Measuring Umt HABE Infrared 

Boost Phase Track Expenment 

Intercept Apply LAMP 
(Ground} 

ALIOpllca~ D. /:).All High (Chem1cal Mirror A Bench 
Laser) 

Gratmg Assembly All Subsystem Power Tests 
lntegrat1on Test 

Advanced 
A D. D. D. D. D. D. 

MWIR BTH Multi-quantum Twa-color On-focal Plane Individual Integrated Integrated 
Sensor Track Well Sensor Mult•-quantum Processing Passave/ Ground Fllghl 

Technology Experiment Demo Well Sensor Demo Active Sensor Passive/ Pass1ve I 
Demo Demo Act1ve Active 

Sensor Demos Sensor Demos 

A D. D. D. D. 
STRV·1b ACTEX-1 Superconductor STRV-2 Superconductor 

Advanced Expenment Launch LWIR Signal Exper1ment LWIR, 

Interceptor Launch Processor Launch Continuous 
Cooler Demo D. Cooler Demo D. D. And System 

Technology D. D. 
EFEX1 

D. 
EFEX2 EFEX3 

6,. Launch Launch Launch 
STEP-3 Folded C02 Solid-state Advanced Ground 
Launch LADARDemo LADARDemo PowerDe~o 

4.3.1 Air-Launched Kinetic Energy Boost Phase Intercept (BPI) 
The BPI program will mtegrate and demonstrate critlcal technology elements mto a full-up sys
tem that can support arrbome BPI concepts for the Alr Force and Navy Early boost phase mter
cept not only reduces the number of balhstic nnss1les in post boost flight, but can cause nnss1le 
debns to fall on enemy temtory or fall short of the Intended target(s) Th.ts could serve as a pow
erful deterrent agamst further development and proliferallon, or actual use of chenncal, bwlogJ
cal, or nuclear warheads Furthermore, as the range of balhstJc nnssile threats mcreases and the 
types of warheads prohferate, the Importance of boost phase mtercept capab1h ty mcreases sigmfi
cantly Intercept of a nnssile m lts boost phase near the pomt of launch of the attack enables larger 
defended areas and Simpllfies the Idenlificatlon and dJscnnnnatwn problems associated wlth mul
tiple warheads and threat penetratiOn mds The maJor obJectlve of this program IS to demonstrate 
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the reqwred technologies in the relevant operatwnal environment m order to establish TMD sys
tem utility. The BPI program also supports future National M1ssile Defense (NMD) obJectJves by 
developmg the endoatmosphenc kill vehicle technologies for ground based mterceptors, wluch 
take advantage of atmosphenc stnppmg of threat penetration aids The program Will leverage 
eJGsting contracts and technologies currently under development, mcludmg the Israeli Boost 
Phase Intercept (BPI) study, to mmuruze schedule and costs, and IS planned and conducted With 
BMDO, Arr Force, Navy and Army elements to maxnruze user capabilities and mteraction. 

The demons1rauons will validate cnt1cal technologies such as !ugh velocity mterceptor rmss1les 
with rut-to-kill capability and prov1de (1) new component and system capabilities with reduced 
costs/nsks compared to current mterceptor weapon systems, and enhancements to other mtercep
tors under development, (2) reduction of costs and nsks to support an acqmsition program, and 
(3) techrucal solution for contmgent res1dual boost phase mtercept capabilities for theater defense 
Advances m Kmetic Kill Vehicle (KKV) technology, concept development, and test plarmmg 
activities have occurred with s1gmficant involvement by the Serv1ces. 

4.3.2 Directed Energy Boost Phase Intercept 
The Drrected Energy Boost Phase Intercept Program cons1sts of the Cherrucal Laser (CL) pro
gram and the AcqulSltlOn, Tracking, Pomting and Frre Control (ATP-FC) program. These high
power cherrucallaser components and tecluwlog1es were developed over the past 15 years specif
iCally for the boost phase mtercept rrusswn These two programs were restructured m FY 1995 to 
reflect CongressiOnal and Department of Defense (DoD) gmdance 

Although not funded beyond FY 1997, BMDO IS completmg the Alpha/LAMP Integration (ALI) 
effort at the Capistrano Test S1te m Califorrua. The Alpha laser, which achieved weapons-class 
(megawatt-class) operatiOn m 1991, IS bemg mtegrated With the high-power beam directm which 
mcludes the 4-meter diameter Large Advanced Mirror Program (LAL\1P) pmnary mirror, the larg
est mrrror ever built for use m space, along With adaptive optic and holographic beam control 
technologies To conserve funds, testing of the Alpha laser will be suspended. The Alpha laser 
will be placed m a "mamtenance only" mode dunng FY 1995 and remam mactlve until the ALI 
program IS ready to begrn the high-power test phase m the frrst quarter of FY 1997 Followmg 
completion of the ALI mtegratJon and test actJvity the space based laser program IS scheduled for 
cancellatJon. 

4.3.3 Advanced Sensor Technology 
This program Js an evolutiOnary effort to 1mprove tracking of ballistic rrnss!les by improvmg sur
veillance sensors, and advancing signal processmg techniques for efficient and defimtJve idenufi
catJon and discrirrunatwn Development efforts emphasize compact, adaptable, efficient pass1ve 
Focal Plane Arrays (FPAs) and precision acttve opucal rangerl!lluminators Integrated detectiOn! 
s1gnal processmg demonstratiOns are scheduled for FY 1997 

Thereafter, the program develops the next generation of BMD sensing technology. Radar devel
opment efforts will emphasize rrumanmzed, adaptive techniques. Resources will also be used to 
develop data fusiOn and discrirrunatiOn Intermediate rrulestones address a bmldmg block 
approach of the system hardware and algonthm development Airborne testmg of these integrated 
technolog1es Will begm m FY 1998 The ultimate obJeCtive will be achieved m a FY 2000 f11ght, 
usmg avmlable mrcraft platforms, that will demonstrate fusiOn of surveillance sensor data from 
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radar, Laser Detection And Rangmg (LADAR), and Long Wavelength Infrared(LWIR) sensors 
With on board s1gnal processmg, trackmg, and d1scnnunation algonthrns The proof-of-prmc1ple 
detection, trackmg, and d1scmnination demonstrations are planned to validate the matunty of 
technology pnor to mfuswn mto any acquisition program. 

An effort related to the sensor program involves understandmg the phenomenology assoc1ated 
With target signatures agamst different backgrounds. BMDO continues this critical technology 
program and has conducted a number of activities with our allies rumed at extendmg phenomenol
ogy data bases through acquiSitiOn and exchange 

4.3.4 Advanced Interceptor and System Technology 
The Advanced Interceptor and System Technology (AIST) program IS based on the fundamental 
prenuse that technology mvestment is not an option, but rather a reqmrement for achievmg the 
BMDO nuss1on. The focus of the program IS therefore on prov1dmg technologies for BMDO ele
ments which reduce techrncal nsk, enhance capabihties and mcrease affordab1hty Technology 
insertion IS accomplished through extensive ground, rurbome, aJid space demonstrations. Four 
maJor categones are addressed· 

• Technology which will insure high Signal/nmse Images for mterceptor and surveil
lance optical sensors· active and pass1ve vibration control and use of non-contam
matmg optical baffles and low nmse superconductmg s1gnal processmg 
electronics, 

• Development of hghtwe1ght, high stiffness, advanced composite structures and 
components which uuhze low cost, smgle-step fabncatlon methodologies to pro
Vide cost -effective weight growth mitigatiOn for all BMDO systems, 

• Provide essential data to BMDO systems which enable des1gn of effective sensor, 
surveillance and interceptor systems. This includes data on performance of critical 
nucroelectroruc components m the space radiation environment, Medmm Wave
length Infrared (MWIR) background/clutter data at high latitudes as a function of 
altitude and seasonal vanauon, rnicrometeonte and debns fluence at nuss1on alti
tudes, response of key materials and coatings to the space environment, and bas1c 
engmeenng data on structural response and sensor wmdow performance dunng 
ultralllgh-speed (>3 km/sec at 60 km alutude) endoatrnosphenc fught BMDO 
tests on advanced matenals for use m Infrared (IR) windows has mcluded samples 
from several allied nations mcluding the U.K. and Japan 

• Development of mterceptor components necessary to ach1eve long-range threat 
detection, accurate honung gmdance, and rum pomt selection for autonomous hit
to-kill mterceptors This mcludes high frame rate, h1gh s1gnal/clutter ratio pass1ve 
mfrared seeker, LADAR, and data fusion processmg technologies. Emphasis IS 
placed on increasmg output power, numaturization, and waveform generation to 
support on board 1magmg. Also mcluded m this effort IS the advancement of sup
portmg mterceptor technologies, such as Inerual Measurement Uruts (!MUs), pro
pulsion, commumcauons, and other subsystems that may be reqmred to take full 
advantage of the Improvements m the seeker technology The ultimate obJective 
Will be achieved m mterceptor flight tests m FY 2002 that will demonstrate on 
board fuswn of active and passive data to detect, track, and discnnunate The 
proof-of-pnnciple demonstrations are planned to validate the matunty of the tech-
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no logy and to demonstrate the reduced dependence of mterceptors on external sen
sors to perform Jut -to-kill, pnor to mfuswn mto any acqUisitiOn program. 

The AIST pwgram has effectively leveraged the expertise and resources of other agencies and 
allied nations in collaborative multinational, multiagency programs. Tlus approach nunimizes 
direct cost to BMDO and mcreases the effectiveness of technology development and demonstra
tion efforts. 

4.4 BMD Exploratory Science and Technology Program 
The goal of the exploratory and science technology program IS to identify, nurture, develop, dem
onstrate, and transition mnovative Ideas and approaches to ballistic nussile defense technology 
The proJects sponsored by the program are structured to exploit science and technology to 
lffiprove performance, weight and volume, producibility, and affordability of future BMD sys
tems. Many examples of successful research, demonstration, and transitiOn are already docu
mented, while many new ones are in the pipeline. Figure 4-3 provides a compilation of many 
accomplishments for FY 1994. In addition, the highly successful Clementine satellite mission, 
descnbed m Secuon 4.6, was managed under tlus program 

The exploratory and science technology program has two maJOr thrusts: The Innovative Science 
and Technology (IS&T) contracted research program, and the Small Busmess Innovative 
Research (SBIR) program Both are Research and Development (R&D) proJects with the goals 
outlined above. In addition, the SBIR program has a strong legislatively directed commercializa
tiOn emphasis Tlus IS a key factor m selectmg SBIR proJects. 

4.5 Technology Transfer and Dual Use 
Much of the research pursued by the BMDO has broad applicatiOn to meetmg overall DoD needs 
and potential for civil and commercial applications. A second Important objective IS, therefore, to 
conduct a portiOn of the BMDO research efforts m a manner that enhances this technology trans
fer. For eight years, the Office of Technology Applications (OTA) withm BMDO has focused on 
movmg BMD technology out of the DoD and other Federal Laboratories and mto the commercial 
market place and other agencies It has been a model program, workmg closely with government, 
umversities, and mdustry To date, the OTA program has documented the followmg statistics 
from Its commercialization efforts: 28 new spm-off companies started, 168 new products on the 
market, 204 patents granted, 149 patents pendmg, 231 new ventures (licensmg agreements, strate
gic alliances, tlurd party agreements, partnerslups, etc) started, 15 cooperative research and 
development agreements Each of these emanates from a BMDO-sponsored technology. 

Activities of BMDO's Small Busmess Innovative Research Program are a case m pomt In FY 
1993-1994, eight small firms With missile defense technology as their centerpiece raised nearly 
$100 nullion of new capital m the marketplace The BMDO mvestment m these firms through the 
SBIR program totaled $12 nulhon Their current mferred valuation Is over $500 rmlhon. Figure 
4-3 descnbes a sampling of BMDO research technology accomplishments and their dual use 
potential 

,::SJ:jl.l< program torruea ::blL. munon 1 ne1r curren[ Jnrerreo vruuauon IS over 4l:JUU nlllnun. r1gure 
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Figure 4-3. BMDO Technology Accomplishments 

Research Area And 
Accomplishments 

Sensors 
• Superconduchng Quantum Detector For 111gb 

Sensih\'lty Focal Plane Array {FPA) 

• SaGe I S• HeteroJuncture Internal 
Photoermssrve (HIT) Detectors 

• Electron Tunnel Sensor 
• Internal And Enemally Cooled Inrrsred 

Wmdows 

OpWt!le~trDm~ Devr~e$ 
• H1gh-speed Photoruc Networks 

. 
• Terabyte OpttcaJ Storage 

Electronu: DeVIces 
• NonvolaWe SeiDlconductor Random Access 

Memory (RA!\1) 
• Low Temperature (10 degrees Kehm) D•g•tal 

And Analog Superconducttng C1rcwts 

Computers 
• WASP 3-D Wafer Scale "Assoc1attve Stnng'' 

Rec:onfigurable Processor 
• 3DAI\'N 3-D Analog Neura1 l'<ietwork Processor 

• JPL \1etacomputer 

Commumca11ons 
• Lasercomm 1 GHz Transce1ver 

• Terahertz All Photomc F1ber Networks 

• Broadband Millimeter Wave Transc:e1ver 

lUaleTUlls 
• Nonhnear Eledro Opl..!c Polymers 

• Wtdeband Gap Semtconductors 

• Nanorthographlc:ally PaHerened Quantum 
Confmed Senuconductor MatenaJs 

• Successful S1ght OCSTRV·l US I UK 
l\hcrosatelhtes 

Rocket PropulsiOn 
• Sohd Propellant OXJdaer (Ammoruum 

Dm1tnde, ADH) Wtth II.Jgher Energy But 
Without Environmentally Quesllonnable 
Chlonne 

• Energtbc Oxttant 'Ihermtlp1asbc E1a.sttlmtrs 

• Htgh-G Sohd D1vert And Albtude Control 
PropujjJon 

• Mulbplc Pulse Axl31 \1otors 

Power 
• Solar Array Technology That Includes 

Concentrators And Dual Band-gap 
Photovollmc :\-!atenals 

----------------------- ---- c-r 
Phntn.,nll"''" .._,_,,,...,.,)~ 

Impact On BMD 
Capabilities 

• bbdcourse Detect.Jon, Low Noase Wavelength 
Dn•ISJ.OO ~lulbple:cer (WD\n Rece~vers For Test 
And Evaluation And Command \od Control 
Centers 

• S1hcon Compabble FPAs Seru1bve In The 6-12 
!\heron Reg•on 

• Uncooled Sensor W1th The Sens•bvlty OfHgCdTe 
• Enables IR Seeker Operabon At R1gh Veloc•ty 

And Low Altitude 

• lbgh Perfonnance Computing And 
ColllJDuntcatlons For Test And Evaluation, 
Sunulatton And Battle \1anagement, Command 
Control And Commuructlons (B!\1JC3) 

• Arclu'Val Storage For Test Data 

• Long Ltfe Memory For Theater Operattow 

• Transcetvers For Broadband Wtreless Backbones 
For Telecommurucat.Jons, H1gh-speed Sw1tclung 
For Command And Control Centers (e g, MMIC) 

• Graph1cs Engme For 8:\f/CJ And Test And 
Evaluai.Jon Workstation 

• Compact (1 cub1c mch) Low Power (lW} Fast 
Frame Seeker 

• TeraDop Performance For Dtstnbuted Sunulat1on 

• H1gh Capac1ty Jam-less Badl:bone For Sensor-to-
Sensor Satellite Do\tnhnks 

• Terrestnal Backbones For 8(1;f1C3 And Test Aod 
Evaluation 

• W1reless Backbones For Bl'tf1C3 And Test And 
Evaluation 

• Demonstrated For The F1rst Tmre Room 
Temperature Spectral Hole Burnrng For Dense 
Memory 

• Demonstrated True Blue Laser D1ode, S1C 
Non\'alable Random Access Memones (R.o\M) 

• Advanced D•gttal And Analog Dev1ces For A W1de 
Vanety Of Apphcai.Joru 

• Improved Sensor Perfonnance 

• Reduces Booster ReqUirements By 10%, 
Ehnunates Env1ronmental Conttms, Improves 
Control Of Thrust Profile 

• Propellant M:mufactunng Defects Corrected By 
Rehe:a.bng And Recasbng, Waste And Reda1med 
Propellant Reused Without Penalty 

• ~avy Safe Propuls•on For H•t-to-Kdllnterceptor 
Systems 

• Reduces Dn'ert Requ.rements On H1t-to-KJU 
Interceptors 

• 40'1: Redud1on In Mass,60% Reduction In Cost, 
Van-aJien RadJatJOn ResiStant 

Potential For Military And 
Civilian Applications 

• Astrononucal Observabon, Low NoiSe WDM 
Recetvers For The Nabonallnformaboo 
lnfrastructore (Nll) 

• CommerCJal RemDte Sensmg 

• CommerCJal Remote Sensmg 
• High-speed A~r-to-A1r Or Low \lbtude And 

Cruise Mwde 

• NabonallnfonnatJ.on Infmc;tructure (Nil) 

• Large Pubbc Data Bases, D1g1ta1 L1br::mes, 
}1edJcal, Commeraal V1deo, And Other Arcluval 
Storage Med1a 

• W1reless Commuwcations Smart H1ghways 

• \1ultamed•a Centers 

• VJsualaatlon Eng~ne For Multuned•a 

• Powerful Neural Network Processor For Real-
tune Image Processmg And Robobcs 

• Teraflop Performance For ScentJ.fic Computation 

• Remote Sensmg Fl'om Space 

• Nal..!onal Informattoo ln£raslnlcture (Nil) 

• Internai.Jonal Teleconferencrng 

• H1gh Capacty Cache For Teraflop 
Superc:onductors 

• Thrn Screen Color DISplay, Permanent \lemory 
At RAI\1 Access Speeds 

• Advanced D•g1tal -\nd Analog Del'Jces For A 
W1de Vanety Of Apphcabons 

• DoD, NASA Applu:abow For Low Mechanical 
NoJSe Platfonns 

• Bemg Considered As Replacement Propellant For 
Shuttle Camed Low Earth To Geosynchronous 
Transfer \1otol'!l 

• Tn-serv1tt Interest Butldmg, Integral Part Of 
Several IR&D Programs 

• H1ghly \laneuverable :\-hsstle Systems lns1de Or 
Outs1de Atmosphere 

• Flextble Energy Management For Space Motors 

• Cooperative Program With NASA And -\1r Force, 
F11ght Demonstration Tests Benlg Augmented By 
Commumcat1on Satellite Compan1es 

- 0 

f"nmmnn'""ttnn -~'"lto>lltlo> rnmn<>n'"" 
. I 

4-7 



Advanced Technology Development Strategy And Programs 

4.6 Significant Accomplishments in 1994 
Some advanced technology accomplishments for 1994 are bnefly lughhghted below. These 
accomplishments are representative of BMDO's Advanced Technology Program and Illustrate the 
broad spectrum of activities reqmred to support TMD. 

The Clementine satelhte proJect, launched in February 1994 and accomplished at a total cost of 
$80M, was a two-year program to test 23 advanced technologies useful for miSSile defense. Many 
of the new technologies were novel sensors and signal processors that used the moon as a target to 
demonstrate their Imaging capabilities. Over 1.8 milhon Images of the lunar surface were 
returned to earth m the ultravwlet, VISible, mid- and long wavelength mfrared regions of the spec
trum. A mm1ature laser radar measured the topology of the entire lunar surface to better than 40 
meters. 

Other Images of the moon were taken with advanced cameras usmg exotic matenals such as 
mdmm antnnorude to record the pictures. These modem detectors will find applications m sev
eral BMDO mterceptors and sensor systems The amazmg fact about tins new sensor technology 
is how lightweight it IS the entne package of five sensors on Clementine weighed only 18 
pounds. Other advanced technologies flown m space for the first time mclude a battery which 
provides power at one-fourth the weight of Its predecessor, solar arrays for generatmg electricity 
that are one-third the tluckness of earlier arrays; and commercial-off-the-shelf technologies, 
mcluding 4-megabit Dynarruc Random Access Memories (DRAMs) and a 32-bit Reduced 
Instruction Set Computer (RlSC) for processmg Images Because of the success of Clementine, 
some of these 23 new technologies are now flight qualified for use in today's BMD systems. 

The eleventh successful high-power test of the Alpha/LAMP IntegratiOn (ALI) program was com
pleted this summer at the Capistrano Test Site in California The ALI facihty, mcluding the vac
uum chamber for LAMP, and the 64 ft by 24 ft ALI Optical Bench were completed and therr 
performance was vahdated durmg testing. New coatmgs and gratings were apphed to the 4-meter 
Large Advanced Mrrror Program (LAMP) mrrror segments and transmissive beam samplmg was 
demonstrated at high power with smgle crystal silicon optics. These uncooled, lightweight optics 
sigruficantly reduce the laser system's weight, cost, and compleXIty Maclurung of a full scale sm
gle crystal silicon mner cone assembly for the laser resonator and the fabncatwn of a partial scale 
silicon annular optics were completed These efforts confrrrn the technology readiness of produc
tion size uncooled optics. The fabncation of a flowmg Stimulated Brillouin Scattermg (SBS) cell 
was completed and !ugh-pressure medmm homogeneity was demonstrated with high molecular 
weight Xenon stimulants m the Advanced Phase ConJugation Expenment (APEX) technology 
program. This phase correctiOn technology will enable the formation of a brighter !ugh-power 
laser beam whlch could significantly enhance the laser system performance The fabncation was 
completed on the Overtone Research Advanced Chemical Laser Hypersomc Low Temperature 
(ORACL HYLTE) gam generator module for an H1gh Frequency (HF) overtone laser Tins over
tone technology offers the promise of bemg able to develop the !ugh-power laser at shorter wave
lengths whlch could significantly enhance the performance of the laser system 

The Advanced Beam Control System (ABCS) program demonstrated automated alignment of a 
wide-field-of-view tlnee-mirror telescope (subscale prototype) The expenment demonstrates the 
Initial feasJbJ!Jty of autonomous control of advanced htgh energy laser systems for space apphca
twns. 

Irnfiat reaswuuy or autonomous comro1 or aavancea mgn energy Jaser systems ror space appnca-
!}.~g< 
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The Large Optical Segment (LOS) program, after successfully demonstratmg fabncauon of a 4-
meter-chameter petal of an 11-meter segmented pnmary mmor conunued with the fabncation of 
the 4-meter center segment. 

The AcquisitiOn, Trackmg, Pointing and Fire Control (ATP-FC) program 

• Demonstrated active control of structural disturbances on the Space Integrated 
Controls Expenment (SPICE) test bed Achieved a Jitter rejection ratio surpassing 
the prevwus state-of-the-art and the program goal; 

• Completed development, dehvery and acceptance testing of an Inertial Pseudo
Stellar Reference Unit (IPSRU) capable of pomting a low-power laser alignment 
beam with extreme precrsron m mertial space; 

• Contmued design and fabricauon of a High Altitude Balloon Experiment (HABE) 
payload to demonstrate an end-to-end engagement agamst a TMD target. 

BMDO and the Services have successfully evaluated several critical technologres that support the 
BPI Program under TMD fundmg in FY 1994 The BPI program rmtiated concept of operattons 
development, mtercept test planning, and Kinetic Kill Vehrcle (KKV), booster, and lockstage 
development; conducted KKV window thermal optical tests and hyperthermal facilities; and com
pleted fabncation of KKV structural forebodies for testing to enable desrgn of the gmdance and 
control for !ugh-speed endoatrnospheric flrght. 

BMDO achieved srgmficant progress in developing Lrghtwerght Exoatmospheric Projectile 
(LEAP) mterceptor systems for mtegratron with Navy Standard Mrssrle (SM) and shrpboard com
bat systems as part of the Navy Theater Wrde Program to prove the feasibihty of using flexrble 
naval forces for interceptmg Theater Balhstic Missile (TBM) targets outsrde the atmosphere A 
solid divert LEAP Interceptor, compatible wrth Navy shipboard safety requrrements and eqmpped 
wrth a Long Wavelength Infrared (LWIR) seeker for long-range target acquisition, was success
fully hover tested Fhght qualrfication was accomplished for maJor LEAP/SM subsystems, 
mcludmg the Advanced Sobel Axral Stage (ASAS) lockstage, Global PositiOning System (GPS)/ 
Inertial Navrgation System (INS), Attitude Control System (ACS), and LEAP interceptor. The 
successful Navy LEAP target demonstration fhght test validated the program target as TMD 
threat representative. Safety certification for LEAP interceptor operations on board slup was 
completed, and LEAP mterceptor Integration with the Navy SM contmued m preparation for two 
FY 1995 at-sea intercepts (FTV-3, FTV-4) of a TMD target. Planrnng also was Initiated for exe
cutiOn of an exoatrnospheric controllability demonstration of a SM-2 Block IV rmssile from an 
AEGIS shrp at sea 

The final planned flights of the Smgle Stage Rocket Technology (SSRT) Delta Chpper Expen
mental (DC-X) were successfully executed and expanded the flrght envelope to mcreasmg alti
tudes and flrght durauons. These successes demonstrated the application of current technology to 
resolution of !ugh cost space launch through a smgle stage reusable rocket system desrgned 
around a rmmmal operaung crew and mamtenance reqmrements The DC-X has been transferred 
to the Natrona! Aeronautics and Space Adrmmstration (NASA) for contmued development. 
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Long-lived spaceflight-compatible cryogemc coolers have been developed for low temperature 
mfrared sensor operations. A coolmg capabthty to 60 degrees kelvm was achieved with a 95 per
cent rehability destgn for an expected hfetlme of over 10 years. Also, fabricated and demon
strated was a nuniature, single stage turbme cooler operatmg at temperatures as low as 35 degrees 
kelvin for mcreased long infrared sensor performance. Very long wave mfrared sensor arrays 
operatmg out to 26 nucrometers were fabncated and achieved nearly nmse free gam, allowmg for 
detection, tracking and dtscnnunatlon of very cold targets as well as mcreased range for standard 
warheads 

An mtegrated C02 laser radar transnutter and recetver was demonstrated at the Army Missile 
Optical Range (AMOR). This system successfully chscnnunated between a stmulated target and 
decoy) valtdating sensor destgn approach and dtscrlfll1llation algonthms. 

The Space Test Research V~htcle (STRV)-1 a and -1 b nucrosatellites were launched on June 17, 
1995 mto a geo-transfer orbit. A key B:tviDO experiment ts demonstratiOn of adaptive stmctures 
vibtatlon supptesswn, usmg a tactical cryocooler as the v1brat1on source Data show reduction of 
vibration levels by a factor of 100, equal to the best results obtamed m ground tests As a stde 
benefit, the cryocooler has been vahdated for space use and future space tests requmng low tem
peratures for relatively short penods of time (approximately one thousand hours) may choose to 
use a low cost tactical cryocooler rather than an expensive long-hfe space cryocooler. Exttemely 
mterestmg and valuable data are bemg obtamed on the radtatlon levels encountered m the Van 
Allen belts as functiOns of altitude and solar activity by an Electromcally Scanned Array (ESA) 
tachatlon detector mounted on the STRV-1 b. These data are sigmficantly mcreasmg our under
standmg of t11e dynanucs of these rad1at1on fields and thetr effect on satelllte systems. This pro
gram has been conducted with maJor mputs from the Umted Kingdom (U.K) 

The second Mmtature Sensor Tech!lology IntegratiOn (MSTI) program satellite, MSTI-2, was 
launched from Vandenberg AFB on May 8, 1994. Its nusswn contnbuted to an Improved under
standing of the tech!ltcal challenges associated w1th ballistic nuss!le launch detection and track
ing, includmg sensor rmmaturizatwn and test of mnovatlve sensmg concepts Htghhghts of the 
nussion mclude the successful acquiSition and track of a Minuteman III operational test launch 
out of the Western Test Range; observatiOn attempts on two Sergeant Target launches out of Wal
lops Island, multtple trackmg observatiOns of vanous ground test objects, and collection of over 
three nullton Images of shortwave and nudwave mfrared background scenes In addltton to Its 
primary TMD space based sensor demonstration role, MSTI-2 was also able to achieve connectiv
ity to Navy shipboard assets m a theater space based queumg demonstration 

Wtth an eye to the future when new techlwlogtes must replace today's tech!lologtes, BMDO 
mvested m research to find what IS posstble, nuxmg exploratory research and advanced develop
ment w1th tech!lology demonstratlons. Such research a1ms at shrmkmg the we1ght, power, and 
volume of antlnusstle technology, at sensors that leapfrog the current state-of-the art m detectmg 
hostile nuss!les, and at matenals with entirely new capabilities In most cases these tech!lologtes 
w11l also open new posstblhties for commerc1al dual use purposes. 
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5.1 Funding Summary 

Program Funding 

The FY 1994 Nat10nal Defense AuthonzatJOn Act sets forth specific Ballistic Mlssile Defense 
Defense OrganizatiOn (BMDO) Program Elements (PEs) for presentmg the BMDO budget jUstifi
cation matenals for any fiscal year after FY 1995. As stated m the accompanying CongressiOnal 
language, the mtent was to estabhsh separate line Items whlch would mclude all funds for each 
ttem rrrespecuve of whether the funds were attnbuted to exploratory development, demonstratiOn/ 
vahdauon, engineenng/ manufactunng development, or procurement The CongressiOnal gwd
ance went on to drrect that beginning m FY 1996, to the extent posstble, test and evaluation and 
other direct supportmg actlvllles associated With specific Theater Missile Defense (TMD) systems 
should be requested as a project or task w1thln the appropriate program element 

In response to the CongressiOnal gu1dance, BMDO has substantlally adjusted Its budget presenta
tion. The TMD programs have been mdlvidually established and the National Missile Defense 
(NMD) program is separately defined from other Technology programs To support the Depart
ment's needs, the P.E.s are structured to retam v1s1blhty by appropriauon (RDT&E, Procurement, 
and MTI.,CON), and by Research, Development Test and EvaluatiOn (RDT &E) Budget Activ1ty 
(1.e. exploratory development, demonstration/val1dat1on, and engmeering/manufacturing develop
ment). However, m additton, a compos1te fundmg perspective, combmmg all project fundmg, has 
also been provided as part of the budget jUstlficauon matenals to provide the visibihty requested 
by the Congress F1gure 5-1 summanzes the total program fundmg by program element 

In addltion to the adjustment m the program element structure, proJects have also been redefmed 
to tmplement the CongressiOnal gmdance. The degree of change m project defirutJon vanes by 
project but, to d1songuish the previous project structure from the current structure, all proJects 
have been reidentified. Figure 5-2 lists the current projects and provides a fundmg summary by 
project. Appendix A provides a narrative descnption of the activities planned, recent accomplish
ments, and fundmg plans for each project. The Congressional Descnptive Summanes (CDSs) 
prov1ded m support of the FY 1996 President's Budget request descnbe tills mformation In greater 
detrul 
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Figure 5-1. Program Element Summary 
(In Millions Of Then Year Dollars - Rounded) 

FY 1995* FY 1995 
FY 1995** 

FY 1996*' Project Number And Title Current Request Appropriated Estimate Request 

PE 0208861C I 0603861C I 0604861C 
THAAI> System 

2260 THAAJ) RDT&E 496 470 480 414 
1\<IILCON 0 0 0 14 

2154 TMD-GBR RDT&E 0 0 0 163 
Total 496 470 480 590 

(Includes 
T&E 

Support) 

PE 0603862C I 060486CC 
TMD-GBR (Combined With THAAl> 
In Smgle PE Beginning In FY 96) 
2154 TMD-GBR RDT&E 173 173 172 0 

Total 173 173 172 0 

PE 0208863C I 0603863C 
HAWK 
2358 1-IA WK System BM/C3 

RDT&E 27 27 27 23 
Proc 4 4 4 s 
Total 31 31 31 28 

PE 0208864C I 0603864C I 0604864C 
BM/C3J 
3261 BMfC3J Concepts RDT&E 34 21 21 39 

Proc 0 0 0 32 
Total 34 21 21 71 

PE 0208865C I 0603865C I 0604865C 
PATRIOT Advanced Capability 
Level-3 Missile (PAC-3) 
2257 PATRIOT RDT&E 286 286 276 248 

Proc 255 255 253 399 
Total 541 541 529 647 

PE 0604866C 
PAC-3 Risk Reducllon 
2257 PATRIOT RDT&E 0 74 74 19 

Total 0 74 74 19 

* FY 95 Appropriatioos Act Specified ReVISed PEs For Future Budget Justification. 

)-L 

Column Reflects Realignment To Correspond To Specified PEs 
** President's Budget Request 

Note: Totals May Not Add Due To Round.mg 

Note: Totals May Not Add Due To Kound.mg 

FY 1997 
Programmed 

524 
5 

212 
741 

0 
0 

0 
20 
20 

42 
20 
63 

160 
414 
574 

10 
10 
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Figure 5-1. Program Element Summary (Cont'd) 
(In MiUions Of Then Year Dollars • Rounded) 

FY 1995* FY 1995 
FY 1995** 

FY 1996** FY 1997 ProJect Number And Title Current 
Request Appropnated Estimate Request Programmed 

PE 0208867C I 0603867C I 0604867C 
Navy Lower Tier Mlssile Defense 
2263 Sea Based Area Defense 

RDT&E 180 140 140 237 193 
Proc 14 14 14 17 92 
Total 194 154 154 254 285 

PE0603868C 
Navy Upper T1er 1\-lisslle Defense 
1266 Sea Based Theater Wide 

RDT&E 18 75 68 30 33 
Total 18 75 68 30 33 

PE 0603869C 
Corps Surface-to-Air :Missile 
2262 MEADS (Fonnerly Corps SAM) 

RDT&E 18 15 15 3() 33 
Total 18 15 15 3() 33 

PE0603870C 
Boost Phase Intercept Program 
1265 BPI 

RDT&E 61 40 40 49 44 
Total 61 40 40 49 44 

PE 0603872C 
Other TMD Achvtties (RDT &E Except 
As Noted) ••• ••• 
1155 Phenomenology 40 44 53 
1161 Advanced Sensor Technology 3 4 4 
1170 TMD Rtsk Reduchon 26 46 40 
21611 TMD EXIshng System Mods 16 27 25 
2259 lsraeb Cooperative Projects 48 57 44 
3151 Architecture Analyses I BMJC3 

Initiatives 5 9 9 
3157 Environ. Sitmg And FaCII. 

RDT&E 0 4 4 
MIL CON 0 3 3 

3160 Deployment Planning 1 2 2 
3251 Systems Eogr And Tech Supp 53 48 57 
3265 User Interface 12 17 17 
3270 Threat And Countermeasures 0 25 25 
3352 Modebng And Sonulation 65 71 58 
3354 Targets Support 64 26 30 
3359 System T&E 28 47 47 
3360 Test Resources 26 34 36 

Total 479 382 387 460 450 

"' FY 95 Appropnatlons Act Specified Revised PEs For Future Budget Justificabon. 
Column Reflects Reabgnment To Correspond To Specified PEs 

** President's Budget Request 
*** Redefined Project Structure 
Note· Totals 1\ttay Not Add Due To Roundmg 

Note· Totals .i\'Iay Not Add uue To Koundmg 
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Figure 5-1. Program Element Summary (Cont'd) 
(In Millions Of Then Year Dollars· Rounded) 

FY 1995* FY 1995 
FY 1995** 

Project Number And Tille Current Request Appropriated Estimate 

PE0603871C 
Nahonal Missile Defense (RDT &E 
Except As Noted) ••• ••• 
1151 Sensors (Active And PassiVe) 107 
1155 Phenomenology 31 
1267 GBI 138 
1460 BMfC3 28 
3152 NMD Systems Engineenng 20 
3153 Architecture Analyses I BM/C3 

Initiatives 
3157 EnVIron Sd::mg And Facilities 0 

RDT&E 0 
MIL CON 1 

3160 Deployment Plannmg 13 
3265 User Interface 1 
3270 Threat And Countermeasures 0 
3352 Modeling And Simulabon 19 
3359 SystemT&E 14 
3360 Test Resources 12 
400U Operations Fluctuations Acc't 3 

Total (Combmed 399 387 
With Support 
Technolog:.es) 

PE 0602173C I 0603173C 
Support Technologies (RDT &E Except 
AsNotl!d) ••• ••• 
1155 Phenomenology 6 
1161 Advanced Sensor Technology 10 
1270 Advanced Interceptor And 

System Technology 15 
1360 D1rected Energy Programs 42 
1651 IS&T 46 
1660 Statutory And Mandated 

Programs 43 
2259 lsraeh BPI 3 
3153 Architecture Analyses I BM/C3 

lmtiatives 8 
3157 Environ. Sihng And Facilities 6 
3270 Threat And Countermeasures 30 
3352 ,\Iodeling And Simulation 3 
3360 Test Resources 7 

Total 769 225 219 
(Includes 

Nl\ID) 

• FY 95 Appropriations Act Specified Revised PEs For Future Budget Justification. 
Column Reflects Realignment To Correspond To Specified PEs 

,...., Pres1dent's Budget Request 
*** Redefined Project Structure 

Note: Totals May Not Add Due To Roundmg 

~ ' 
Note: Totals May Not Add Due To Roundmg 

:J·Lf 

FY 1996 .. FY 1997 
Request Programmed 

103 89 
15 18 

127 150 
34 36 
19 18 

3 3 
1 1 
1 1 

14 17 
1 2 
8 8 
16 27 
18 18 
11 12 
0 0 

371 400 

0 0 
24 28 

24 26 
30 30 
51 53 

47 57 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

173 193 



Figure 5-1. Program Element Summary (Cont'd) 
(In Millions Of Then Year DoUars - Rounded) 

FY 1995* FY 1995 
FY 1995** 

Project Number And Title Current Request Appropriated 
Estimate 

PE0605218C 
Program Management 
4000 Personnel And Management 

Support 215 198 163 
(Includes 

T &E Support) 

Total 215 198 163 

* FY 95 Appropnabons Act Specified Revised PEs For Future Budget Jusnfication. 
Column Reflects Realignment To Correspond To Specified PEs 

1:* President's Budget Request 

Program Funding 

FY 1996** FY 1997 
Request Programmed 

186 188 

186 188 
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Figure 5-2. Current Project Funding Profile 
(In Millions Of Then Year Dollars) 

Funds FY 1995' FY 1996* FY 1997 Project Number And Title Through Estimate Request Programmed FY 1994 

1151 Sensors (Active I Passive) 131** 107 103 89 

1155 Phenomenology 87" 78 59 70 

1161 Advanced Sensor Technology 111** 13 27 32 

1170 TiltiD Risk Reduction 14•* 26 46 40 

1265 Boost Phase Interceptor 40 40 49 44 

1266 Sea Based Theater Wide Defense 81 68 30 33 

1267 Ground Based Interceptor 69 138 127 150 

1270 Advanced Interceptor Systems 13" 15 22 26 
Technologies 

1360 Direded Energy Programs 75*-¥ 42 30 30 

1460 Bl\J/C3 (NMD) 24 28 34 36 

1651 Innovative Science And Technology 726 46 51 53 

1660 Statutory And Mandated Programs 296 43 47 57 

2154 TiltiD·GBR 779 172 163 212 

2160 TMD Existing System Modifications 20** 16 27 25 

2257 PATRIOT (Includes Risk Reduction 943 604 666 584 
Program) 

2259 Israeli Cooperative Projects 183 51 57 44 

.Z260 THAAD 822 480 427 529 

.Z262 MEADS (Formerly Corps SAM) 61 15 30 33 

2263 Sea Based Area Defense 215 154 254 285 

2358 HAWK System BM/C3 30 31 28 20 

3152 NiltlD System Engineering 41** 20 19 18 

• President's Budget Request 
'* Redefined Project· Reflects FY 1994 Funding Only 

• President's Budget Request 

:>-0 
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Figure 5-2. Current Project Funding Profile (Cont'd) 
(In Millions Of Then Year Dollars) 

Funds FY 1995• FY 1996' FY 1997 Project Number And Title Through Estimate Request Programmed FY 1994 

3153 Architecture Analysis I BM/C3 12** 12 12 12 
Initiatives 

3157 Environment, Siting And Facilities 37 6 9 9 

3160 Readiness Planning 8~· 15 16 19 

3251 Systems Engineering And Technical 33*" 53 48 57 
Support . 

3261 BM/C3I Concepts 36 21 71 63 

3265 User Interface 15 13 18 18 

3270 Threat And Countermeasures 31"' 30 33 33 
Program 

3352 Modelling And Simulation 109*• 87 86 84 

3354 Targets Support 84'* 64 26 30 

3359 System Test And Evaluation 49"* 42 65 65 

3360 Test Resources 39** 44 46 48 

4000 Operational Support 2,137 167 186 188 

• President's Budget Request 
~"' Redefined Project· Reflects FY 1994 Funding Only 
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Chapter6 

ABM Treaty Compliance 

6.1 Introduction 
The 1972 Antiballistic Missile (ABM) Treaty addresses the development, testmg, and deployment 
of ABM systems and components The Adrrumstratlon reaffirmed the traditional, or the narrow 
Interpretation of the ABM Treaty m a July 13, 1993 letter to Congress. It should be noted that use 
of the word "research" does not appear m the ABM Treaty and research 1s not constramed by the 
Treaty Neither the United States nor the Soviet delegation to the Strategic Arms Lurutatlon Talks 
(SALT I) negotiatiOns chose to place lunitatlons on research, and the ABM Treaty makes no 
attempt to do so. The Umted States has tradJUonally d1st1ngmshed "research" from "develop
ment" as outlmed by then-U.S. delegate Dr. Harold Brown in a 1971 statement to the Soviet 
SALT I delegation Research mcludes, but is not lirruted to, concept design and laboratory test
mg Development follows research and precedes full-scale testmg of systems and components 
designed for actual deployment. Development of a weapon system is usually associated with the 
construction and field testing of one or more prototypes of the system or Its major components. 
However, the construction of a prototype cannot necessarily be verified by natwnal technical 
means of venficatwn. Therefore, m large part because of these venficatwn difficulties, the ABM 
Treaty proh!bJtlon on the development of sea based, au based, space based, and mobile land based 
ABM systems, or components for such systems, applies when a prototype of such a system or its 
components enters the field testmg stage. 

6.2 Existing Compliance Process For BMDO 
The Department of Defense (DoD) has m place an effective compliance process (established with 
the SALT I agreements m 1972) under wh!ch key offices m DoD are responsible for overseemg 
BMD compliance With all the United States arms control comrrutrnents Under this process, the 
Ballistic MISSile Defense Organization (BMDO) and DoD components ensure that the imple
menting program offices adhere to DoD compliance dJrectJves and seek gmdance from offices 
charged with oversight responsibility 

Specific responsibilities are assigned by DoD Directive 2060.1, July 31, 1992, "Implementation 
of, and Compliance With, Arms Control Agreements". The Under Secretary of Defense (Acqmsi
tlon & Technology), USD(A&T), ensures that all DoD programs are m compliance w1th the 
Umted States arms control obligatwns. The Service Secretaries, the Chrurman of the Jomt Ch!efs 
of Staff, and agency duectors ensure the mtemal compliance of their respective orgaruzatwns. 
The DoD General Counsel provides advice and assistance With respect to the implementation of 
the compliance process and mterpretatlon of arms control agreements 

DoD Directive 2060 1 establishes procedures for ensunng the conunued compliance of all DoD 
programs w1th eXJstmg arms control agreements. Under these procedures, questwns of mterpreta
uon of specific agreements are to be referred to the USD(A&T) for resolutiOn on a case-by-case 
basis. No project or program which reasonably raises a compliance Issue can enter mto the test
mg, prototype constmctwn, or deployment phase without pnor clearance from the USD(A&T) If 

- -
'h. .... ..,,"' 1\.T .... .,...., .. ,...,~,..• ..-.. .............................. .,........ ,.,,J..,,.h ,.."""'"'"'...,n'h.l., ,..,..,,....,.,.. n ,..,,.....,...........,1,,... ... ..,.,. '"''"'no ,.. .... .,..., ,..,..... .. .,,.. ,....,.,..,. t-1-.<=> f-L">nf-
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such a compliance rssue rs in doubt, USD(A&T) approval rs sought. In consultatiOn wrth the 
office of the DoD General Counsel, Office of the Under Secretary of Defense (Polley), and the 
Jomt Staff, USD(A&T) applies the provlSlons of the agreements as appropnate. DoD compo
nents, includmg BMDO, certify mtemal compliance penodJCally and establish internal proce
dures and offices to momtor and ensure internal compliance 

In 1985, the Uruted States began drscussrons with allied governments regarding techmcal cooper
atiOn on BMD research. To date, the Uruted States has concluded br!ateral BMD research Memo
randa of Understanding (MOU) wrth the Umted Kmgdom, Germany, Israel, Italy, and Japan. All 
such agreements will be implemented consrstent wrth the United States' mternational obligations 
mcluding the ABM Treaty. The United States has established gurdelines to ensure that all 
exchanges of data and research activities are conducted m full compliance wrth the ABM Treaty 
obligations not to transfer to other states ABM systems or components !muted by the Treaty, nor 
to provrde techmcal descriptions or blueprints specrally worked out for the construction of such 
systems or components 

6.3 BMDO Experiments 
All BMDO field tests must be approved for ABM Treaty compliance through the DoD compli
ance revrew process. The followmg maJor programs and expenments, all of wluch mvolve field 
testing, have been approved and are to be conducted dunng the remamder of FY 1995 and FY 
1996: flights throughout FY 1995-1996 m the Arrborne Surverllance Testbed (AST) program, a 
revrsion of the Arrborne Optical AdJunct (AOA) proJect, Hrgh Altitude Balloon Expenments 
(HABE); the Mrdcourse Space Expenment (MSX); AEGIS SPY-I radar and STANDARD Mrs
srle (SM-2 Block IV) modifications (Navy Area Defense Program), HAWK and TPS-59 radar 
upgrades; Skipper; Mrmature Sensor Technology Integration (MSTI) Satellite Development Pro
gram MSTI-'3; PATRIOT PAC-3 system (with erther the Multrmode Mrssrle (MML\1) or Extended 
Range Intercept Technology (ERlNT) nussile), PATRIOT PAC-3/ ERINT system EMD flight 
tests, Theater High Altitude Area Defense (THAAD) mterceptor Demonstration and Validatron 
(Dem/Val) flight tests 1-14; Temer [Navy] Lrghtwerght Exoatmosphenc ProJectile (LEAP) FTV 
3-4; Ballistic Mrssile Early Warning System (BMEWS) Radar Battle Management/Command, 
Control, Commumcations (BM/C3) Tracking Demonstration (formerly called the RAF Fyl
ingdales BMEWS Tracking Experiment), Endoatmosphenc Aerothermal Mechamcs Flight 
Expenments (EFEX); Space Test Research Velucle 2 (STRV-2), Space Test Expenment Platform 
(STEP) Mission 3; Raprd Response Air Defense (RRAD) program, Space and Missile Tracking 
System (SMTS)(formerly Bnlliant Eyes) Flrght DemonstratiOn System (FDS). For the Israeli 
Arrow mterceptor development program known as the Arrow Contmuatlon Expenments (ACES) 
compliance gurdance has been provrded 

In addition, the followmg data collectiOn activitres are approved: Hrgh Altrtude Observatory 
(HALO) arrcraft; Cobra Judy; Theater Missile Defense (TMD) Critical Measurements Program 
(TCMP) IT; Raprd Optical Beam Steermg (ROBS) System (formerly called the Transportable 
LADAR System); Russran-Arnencan Observation System (RANIOS); Countermeasures Skunk
works flight tests 3-8, Red Trgress Ill, TMD SITs 95-1, 96-lA, and 96-lB, and the TMD C3 pro
gram 
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The following proJects are approved activities that are not considered to be m field testing: Alpha/ 
LA.J.\1P Integration (ALI), and the High Energy Laser System Test Facility (HELSTF) expen
ments and data collection actiVlties. Also, the NatiOnal Test Bed (NTB) mcludmg the Expenment 
Control Center (ECC) has been deterrruned to be compliant With the ABM Treaty 

The following target development proJeCts have been approved: Strategic Target System 
(STARS); OperatiOnal and Developmental Experiments Simulator (ODES), Storm Ballistic Tacti
cal Target Velucle (BTTV) and Maneuvenng Tactical Target Velucle (MTTV) flights (formerly 
ca!Jed the ERINT Target System development proJect); and the Hera "B" target velucle. All 
BMDO launches are reviewed for comphance with the research and development launch provi
siOns of the 1987 Intermediate Range Nuclear Forces Treaty Such launches w1ll be notified to the 
Nuclear Risk Reduction Center of the Former Soviet Umon (FSU) as required. 

Changes to the above approved expenments and programs are reqmred to be reviewed for com
pliance imphcatlons. 

The followmg programs, some ofwluch have not been sufficiently defmed for comphance certifi
cation, are not yet approved: THAAD User OperatJ.onal EvaluatJ.on System (UOES), and Engi
neenng and Manufactunng Development (EMD) program (mcludes mterceptor and Theater 
Missile Defense-Ground Based Radar (TMD-GBR)), Corps SAM; Boost Phase Intercept (BPI) 
program; MSTI-Pave Paws Integral!on Expenment, Exoatrnosphenc Kill Velucle (EKV) flight 
tests (FY 1997-1999) (formerly the Ground Based Interceptor); Ground Based Radar Radar Tech
nology Demonstrator (RTD) program; and Airborne Warrung And Control System (AWACS) 
Extended Airborne Global launch Evaluator (EAGLE) 

As required by the NatJ.onal Defense Authorizal!on Act for Fiscal Year 1995, DoD submitted 
ABM Treaty comphance review reports on the followmg systems. SMTS (formerly Brilhant 
Eyes) and the Navy Theater Wide System (formerly the Navy Upper Tier System). The Navy 
Theater-wide Tactical BalhstJ.c Missile Defense (TBMD) report concluded that, "Since the base
lme Navy Theater-wide TBMD system does not have 'capabihtJ.es to counter strategic balhstic 
rruss!les' and assuming It will not be 'tested in an ABM mode', then deployment would not be lim
ited under the Treaty." For the Space and Missile Trackmg System the report states that, " ... if cer
tain condJtJons are met, the development, testmg, and deployment of SMTS, to support either an 
ABM system for NMD or an anti-tactical balhsuc rrussile (ATBM) system for TMD, or both, 
would be consistent with the ABM Treaty." 
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Cbapter7 
International Coordination And Consultation 

7.1 Introduction 
The Umted States IS exploring possibilities for cooperation m the development and deployment of 
Theater Missrle Defenses (TMD) with many of Its allies, friends, and even former adversar1es 
who share the concern arlS!ng from the proliferation of ballistic rmssiles The Department of 
Defense (DoD) plans to cooperate m the development and production of capabJI!t!es as well as 
coordmate development and Implementation of US. T:tviD programs wrth those of allies and 
fnends w1th the goal of enhancmg the effectiveness of TMD, mcreasmg mteroperabilrty and 
reducmg costs 

7.2 Allied Consultations and Participation In Ballistic Missile 
Defense Programs 

The Department of Defense approach to internatwnal participation m the development and 
deployment of TMD systems bmlds on an earlier foundation and continuing efforts m the area of 
bilateral Research and Development (R&D) programs. These R&D programs were mtended and 
contmue to bnng highly advanced technologies from abroad, 1.e., from friends and allies, mto the 
research effort together with a better understanding of political and military factors that would 
mfluence the defense architecture in vanous regwns around the globe Moreover, such participa
tion prov1des our friends and allies added ms1ghts with which to make mformed decisrons regard
ing the1r own rmss1le defense requrrements 

The result of cooperative R&D programs has been a wider agreement on the likelihood and 
rmpact of the use of rmssiles m a theater conflrct and the recogmuon of the need for the develop
ment of an effective, layered response to that threat The actwns of Iraq m Desert Storm under
lined the consequences of ballistic rmssile attacks by a hostile nation m a regional conflict. 

Other nations now recogmze the ex1stmg and emergmg threats of ballistic rmssile attack and, as a 
consequence, comrmunents to TMD-related actlvlt!es by our friends and allies have been mcreas
mg. Even our earlier adversary, the former Sovret Umon, contmues to mvest in TMD capabrhtres 
and IS exanuning ways in which It can coordinate efforts w1th the Umted States These comrmt
ments are evrdenced both m umlateral actions by mdrv1dual natwns and multilaterally through the 
North Atlantrc Treaty Organization (NATO) Alliance. 

Facmg the most rmrmnent tlrreat, Israel, with the cooperatiOn of the Umted States, has long pur
sued a Ballistic M1ssrle Defense (B:tviD) program centered around the Arrow rmssrle In As1a, the 
prohferatwn of balhsuc rmssrles has prompted the Japanese government to enter mto bilateral d!s
cussrons w1th the Umted States on rmssrle defense, and we are currently engaged m a bilateral 
study on ballistic rmssrle defense for Japan The Australian Government, m Its 1994 Defence 
Whtte Paper, hsted the preventwn of balhsuc rmssile prohferatwn as a policy pnonty and rdentr
fied balhsuc nl!Ssrle defense as a potential area for scientific cooperatiOn wrth the Umted States 
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Surularly, Canada has recently mchcated that it is mterested in gainmg a better understanding of 
rruss1le defense through research m consultatiOn with like-rrunded allies 

In Novembe1 1994, the Technical and Aerospace CoiDIDJttee of the Western European UniOn 
(WEU) Issued a report recogmzmg the need for Europe to deterrrune the security nsks posed by 
tl!e proliferation of ballisl!c rrussiles and recorrunended tl!at the WEU "discuss tl!e possibilllles of 
cooperation between the Uruted States and Europe on antnniss1le defense" 

1n addition to long-term support of U.S BMD R&D activities, the Umted Kingdom (U.K.) has 
recently mitiated a study related to tl!eir requirements for nal!onal and forward-deployed rrussue 
defenses. Similarly, the French, m tl!e1r 1994 White Paper (tl!e1r first defense white paper m 22 
years), have called for a reduecl!on of research resources to BMD activities Likewise, tl!e 1994 
Geiman White Paper on defense highlights the dangers of increasing proliferatiOn and calls for 
the bmld-up ot a tactical rrnsslle defense capability 

In addition to several NATO studies on BMD, a NATO workmg group of e~ght nal!ons (tile 
United States, the Umted Kingdom, Germany, France, Canada, Netl!erlands, Norway, and Italy) 
has been estabhshed under tl!e Conference of National Armaments Duectors This ad hoc work
mg group has been chartered to deal exclusively w1tll findmg ways to cooperate in TMD pro
grams This effort IS complementary to tl!ose of the NATO Military Authonttes, who have 
prepared a military reqmrement for TMD, and the Defense Group on Proliferation, who is estab
lishing the policy framework for active defense as an element m the Alliance's overall approach to 
counterproliferation 

To capi!altze on this mterest through all possible modalities of participation, including bilateral 
and multilateral programs, an evolutionary and trulored approach to accorrunodate varymg 
national programs and plans, as well as the spec1al capabilities of parl!cular nations, is bemg 
taken. The approach may range from measures such as shanng early wannng mformatlon to con
tmued bilateral or multilateral R&D, to Improvements to current rmsstle defense capabilities, to 
more robust parl!cipatwn such as codevelopment and coproduction programs and subsequent 
deployment of advanced capabihtJes. Benefits of such internatiOnal programs to enhance rmssue 
defense capabiht1es would include mcreased regional security; potenttal cost reductwns for U.S. 
programs (to mclude reduced reqmrements for foreign deployments); Improved secunty relation
ships, and enhanced operatiOnal mteroperabihty as nal!ons plan to procure and deploy defenses. 

7.3 TMD Coordination Plan 
7.3.1 DoD TMD Acquisition Strategy 
To succeed, our allied TMD strategy must be complementary to tl!e existmg DoD TMD Strategy. 
DoD's TMD acqmsition strategy conststs of three phases. In the fust, near term Improvements are 
aggressively pursued by enhancmg existmg systems usmg low nsk, low cost, and qmck reaction 
programs while s1multaneou~ly developmg and refirung TMD concepts of operation and tactics 
In the secolld phase, a prudent acqulSIUOn approach IS employed to procure a sigmficant core 
TMD capab1hty consistmg of land based defenses to protect cntJcal assets and to provide theater
wide protection The core capability also mcludes a sea based defense to protect U S. and fnendly 
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forces m ports and littoral areas. The core program utilizes User Operational Evaluation Systems 
(UOESs) (essentially deployable prototypes) to provide an early contmgency capability In the 
final phase, advanced concept technology demonstratiOns and other nsk reduction activities are 
used to develop advanced concepts to complement the core program With the emphas1s on afford
ability and new technologies. 

7.3.2 Near To Mid Term Allied Strategy 
A key tenet m DoD's TMD program IS the development of rrusslie defense capabilities in an evo
lutiOnary marmer, e.g., improvmg PATRiar capabilities by deploymg PATRiar Advanced Capa
bliity Level-3 (PAC-3), and bmlding on eXJstmg AEGIS capabilities by adding the Standard 
Mtsslie Block IVA to prov1de a sea based lower tier defense agamst shorter range Theater Ballis
tic M1sslies (TBM). Tlus strategy IS bemg extended mto our foreign discussiOns With those 
nations operatmg export verswns of U.S. eqmpment, producmg U.S systems under license, or 
contemplatmg possible codevelopment or acquiSitiOn of U.S eqmpment m the furore. The plan to 
coordmate development and Implementation of TMD programs w1th fnends and allies has the 
goal of av01dmg duplication, reducmg costs, and mcreasmg interoperability. 

Tlus plan IS the evolutionary approach that bmlds on the success of earlier programs, to mclude 
those sponsored by external organizations such as NATO The plan proceeds from a foundation 
where the responsible political and rrulitary authonues set forth the need for defenses. Coordma
twn is effected (e.g, by the NATO Air Defense Comrruttee) to ensure that TMD IS properly mte
grated mto the existing rur defense and arrspace command/control systems. The plan draws on the 
results of numerous baseline analyses such as NATO's Advisory Group on Aerospace Research 
and Development (AGARD) and the Ballistic Miss1le Defense Orgamzatwn (BMDO) supported 
missile defense architecture smd1es for Europe, the Mtddle East and Japan It mcludes the defim
twn of technology alternatives as identified m these baseline arclutecmre smd1es and further sup
plemented by reports such as those prepared by the NATO Industrial Advisory Group (NIAG) As 
mdividual nations complete therr own stud1es (Israel has fimshed, the Umted Kmgdom, Japan, 
and France are underway), bilateral dJscussJons prov1de the basis for furore cooperative acuons. 
The near to rrud term program identifies the potential for Immediate, low cost, low development, 
feasible improvements to eXIsting systems and or operational concepts that will result m measur
able Improvement m early warrung and TMD capability. 

The near to rrud term strategy attempts to build on eXJstmg capabilities listed and estabhshes the 
way ahead for mcremental improvement and or the introduction of new capabilities Key to mi
tial improvements is the dJssemmatJon of ballistic rrusslie launch mformation. Therefore, the first 
element of the DoD plan for internatiOnal coordmation mcludes the delineation of all current early 
wammg capabilities and the current planned and possible future means to share the mformation 
from these systems Specifically, tlus would mclude the followmg 

• Exarrunatlon of current space based sensors and the means to share their data, 

• Identlfymg ground and sea based sensor capab1hties for theater survelllance (U S 
and fore1gn) and associated mollifications to enable Improved detection and track
mg of miSSiles Tlus element of the program should mclude the mtegratwn of U S 
mantlme and ground based assets w1th fore1gn systems to prov1de an improved 
surveillance capability for a particular region Programs would mclude consider
atiOn of U.S AEGIS sensors (AN/SPY-1 radar), forward deployed ground based 
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radars such as the ANfTPS-59 or the export versiOn, the FPS-117, and other 
natiOnal or Alliance arr defense and missile defense surve!llance systems, 

o Pursumg possible modification of auborne surveillance systems, such as fitting the 
E-3 Airborne Warnmg and Control System (AWACS) with an mfrru.ed search and 
track capability, to provide more prectse trackmg of ballisuc nusstles. We are try
mg to develop a cooperative program wtth NATO, the Uruted Kmgdom and France 
(who already have operatiOnal aircraft) for the fust step, namely, a fhght demon
stration; 

o Deternunat10n of the adequacy of existing Battle Management/Command, Con
trol, Commurucations and Intelhgence (BM/C3I) systems (and planned improve
ments), e.g., the NATO Airspace Command/Control System (ACCS), to handle the 
short ttme-of-flight ballisttc nussile threats, specifically, tmplementatton of stan
dard message formats and message protocols to ensure the most rapid and effictent 
exchange of information Changes wtll be made to Jomt Tactical lnformatton Dis
tnbutwn System (JTIDS) messages to support Cueing, Command & Control, and 
Sttuatlonal Awareness. Tactical Balltstlc Mtsstle Defense (TBMD) messages 
denved for current JTIDS use will be mcorporated mto the NATO Improved Lmk 
Eleven System (NILES) as NILES development progresses between NATO coun
tnes; 

o The IdentificatiOn of evolutionary command and control operatiOnal concepts, 
such as the Navy Cooperative Engagement Capability (CEC) and their possible 
mtegration into Allied forces; 

o The distribution of improved eru.ly warrung information whtch could stgruficantly 
enhance the performance, I.e., coverage, of fielded TMD systems, particularly as 
the TMD systems themselves are Improved. While U.S. systems constitute the 
majonty of fielded antinussile systems today, other alhes also have the potential to 
achieve TMD capabihty, especially for use With their mihtary forces were they 
deployed m a cnsts s1tuatwn or coalition effort; 

o Plru.med modification to PATRIOT beyond the fielded PATRIOT Advanced Capa
bihty Level-2 (PAC-2) With consultations centered on allied plans to incorporate 
near term improvements for PAC-2, their planrung for PATRIOT Advanced Capa
bthty Level-3 (PAC-3), and effective operatiOns with U.S. TMD forces; 

o HAWK improvements and the mtent of some of the nauons that currently deploy 
Improved HAWK (with FPS-117s) to upgrade therr systems With the improve
ments planned by the US. Manne Corps (USMC) This would achieve an intenm 
and pomt defense capability against short-range theater nussile threats; 

o Upgrades will be made to the AEGIS Combat System to support detection, track
mg and engagement of theater balhstiC nussiles usmg the SM-2 Block IVA nuss!le 
Modtficauons will be made to data lmks to support the receipt and transnuss10n of 
TBM cues to and from Jomt Allied Umts There IS a current Foreign Mihtary 
Sales (FMS) case w1th Japan mvolvmg the sale of AEGIS Combat System for mte
gratJOn mto Japan's DDG 173 Class destroyers, 
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• AEGIS Standard MISSile Block NA, or an md1genous nuss1le mcorporatmg suni
lar TBMD capab!lJI!es Tlus type of missile, together with the CEC concept and an 
AEGIS or indigenous phased array radar system, could be mcorporated mto the 
new au defense frigates now planned by several European countries. 

Another near to rrud term opportumty for allied mvolvement IS the Commanders-in-Cluefs 
(CINC's) Assessment Program to Improve current TMD command, control, and commumcatwns 
capabilities m the field. Tlus program is designed to mcrease the understandmg ofTMD capabil
ities, to develop and refine tactics, and to Implement TMD force operations as developed by the 
theater CINC The CINC's TMD Expenments Program helps the CINC perform TMD rrusswns 
by substdiZmg the cost of mcludmg realistic TMD activity into extstmg and plarmed exercises, 
providing expertise to the CINC m exerctse planning and communicatiOns connectivity, and 
bnngmg new tdeas and capabthl!es to the field dunng exercises. 

The exchange of mformatwn between the users and developers has fostered great mterest among 
the CINCs during the past two years. Add!twnal program goals mclude the fostenng of mteroper
abi!ity with our alhes and the development and refinement of TMD concepts of operations. The 
CINC's Assessment Program builds bndges among our alhes, our jomt forces and the TMD sys
tem architect, Balhstic M!sstle Defense OrgamzatJon (BMDO) The program has substantially 
mcreased current and near to nud term TMD capabilities Without the add!twn of a new weapons 
system The presence and use of the Tactical Surveillance DemonstratiOn (TSD) m the European 
Command (EUCOM), demonstration of the Cooperative Engagement Capability (CEC) concept 
dunng the Med!terranean deployment JTF-95, and use of both Tactical Surveillance Demonstra
tiOn Enhancements (TSDE) and TALON SHIELD m the Korean theater exerc1se ORNATE 
IMPACT (August 1993) are pnme examples of surveillance and warrung enhancements and 
Improved threat data fusiOn provtded vta tlus program and other similar activities. 

7.3.3 Far Term Allied Strategy 
The far term strategy ts to build on these near to mid term acluevements with the obJeCtive of fur
ther enhancmg lower tier capabilities and adding the upper tier capabthty necessary to counter 
more advanced theater rnisstles for both (a) defense-in-depth of nuhtary forces and (b) temtonal 
theater defense The potential for foretgn mvolvement m a far term program and the extent of 
such mvolvement, will depend upon where that partJcular program IS m the acqmstt!on process. 
A key determmant ts when the U.S. and md!Vldual nations engage m discussiOns on participation 
m a program. Generally, the earlier that the ally becomes mvolved, the better the opportumty for 
cooperative activities. Detailed technology transfer detenmnatwn Will be made for each prospec
tive program. 

Discussions early m a program's development may allow for JOint development and production 
For example, the U S. Corps SAlvi program was m the mitlal phases of Concept Definltlon (CD) 
and, therefore, offered an excellent opportumty for mtematJonal partiCipatiOn Germany, France, 
and Italy have comparable reqmrements to replace agmg Improved HAWK (I-HAWK) au 
defense systems With a new advanced system w1th both rur and nussile defense capab1ht1es. A 
multilateral development plan for such a system, to be called the Medmm Extended Au Defense 
System (MEADS) has now been reflected m a Statement of Intent among the four nations. Alhed 
reqmrements will be harmomzed wtth U S reqmrements; responsibilities and fundamental terms 
and conditiOns will be mcluded m the International Agreement for the mitlal phase 
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The Theater Hlgh Altitude Area Defense (THAAD) on the other hand IS a fast moving, high pnor
Ity program well mto the Demonstration and ValidatiOn (DernNal) phase and, for now, offers little 
opportumty tor foreign involvement. Wlule the U.S. pnme contractor rmght be able to mclude 
hrmted foreign subordinate contractors for some special reqUirements, the schedule does not 
allow mterruptwns for negotiatiOns or pnme contract modificatiOns. At and beyond the Engmeer
mg and Manufacturing Development (EMD) phase, the THAAD program would present opportu
mties for foreign participation. These opportunities can mvolve includmg foreign technologies as 
product ImpiOvements, elements of manufacturing nsk reduction, or dual sourcing of system 
components or elements. Foreign participation, If It occurs even later m the program, e.g., 
PATRIOT, may be limited to licensed production or purchase of the system 

lmt!atmg discussions early ensures that both Sides Will be able to take advantage of opporturntles 
to reduce cost, avOid redundancies, and improve operational concepts. Such a process would not 
negatively m1pact the aggressive schedules established for the U.S. program, which is predicated 
on puttmg new, improved capabilities mto the force structure as soon as possible. 

7.4 Status 
The Umted States has long pursued active programmatic and policy dialogue With European and 
Asia/Pacific allies, as well as with Israel, on BMD. A "core group" of allies has been mvolved: 
NATO countnes, Australia, Japan, South Korea and Israel, largely workmg m the area of TMD 
technology and concept developments. The U S decisiOn to emphasize TMD has tended to move 
our activities with allies from exclusively basic R&D more toward development and procurement 
programs As discussed below, we are now explormg opportumties for cooperation with our 
allies consistent with our existing security relationships and guarantees. Such discussiOns are eas
Ier because, m many cases, there are long-standmg TMD-related relauonslups, mcludmg much 
cooperative research and technology development that has occurred over the last ten years. 

7.5 Selective Status of Nations and NATO 
7.5.1 United Kingdom 
The Umted States has been mvolved with the Umted Kmgdom on BMD research expenments and 
fhght trials and mformauon exchanges since 1985 under an overarclung memorandum of under
standmg. Tlus has led to a strong relauonslup on BMD Issues with the U K defense establish
ment and mclustry 

The Bnt!sh government IS now proceedmg on a 14-month Pre-feasibility Study to detemune 
natiOnal BMD reqmrements, includmg TMD for protectiOn of Its rmlitary forces deployed abroad; 
note that the Bnt!sh will also command the new NATO Allied Command Europe's (ACE) Rapid 
Reaction Corps (ARRC). Amencan contractors are part of the Bnt1sh team that IS conducting the 
study. The U K reqmrements Will necessarily mclude area defenses The DoD will work closely 
with the U K Mrmstry of Defence to ensure that the government modalities associated with pos
sible cooperation on, or direct sales of, U S TMD systems are properly reflected m their study 
results In the meantime, the U.S and the U.K. are explonng cooperative technology demonstra
tiOn programs that would have particular apphcab1hty to their nat10nal and alhance programs 

results In the meantime, the U.S and the U.K. are explonng cooperative technology demonstra-
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7.5.2 Germany 
Germany's mvolvement m antmussile programs began With Its ImplementatiOn of the U.S.-Ger
man Roland PATRIOT Agreement m 1984. Germany was to provide funds m support of specific 
antimissile programs and thereby contribute to defense Improvement of U.S airfields m Ger
many; German funds and technology were used m the design and demonstratiOn of an adjunct 
seeker for use on the PATRIOT missile--the multlmode seeker. In addition to bemg a partner in 
the quadnlateral MEADS development, Germany is currently workmg closely with the US. to 
develop a fully Interoperable capability between PATRIOT systems Germany is also a key part
ner m the weapon lethality area 

7.5.3 Israel 
Israel has been mvolved m U.S nussile defense programs smce 1987 Related activlt!es have 
mcluded arclutecture studies, participation m several technology expenments, examination of 
boost phase mtercept concepts, and the development of Its md1genous mterceptor, Arrow. Israel 
was the first nation to declare Its mtent to field national missile defense systems to counter the 
proliferated missile threat of Scud and AI Hussem nuss1les. Israel and the Umted States have a 
JOint program to develop the Arrow interceptor. Israel has funded Its share of the Arrow develop
ment, as agreed by the govermnents, and IS also committing resources, to develop the fire control 
system, surveillance, and battle management systems needed to make Arrow an operatiOnal sys
tem. 

In response to CongressiOnal mterest, BMDO IS negouatmg an agreement with the Israeli Mlms
try of Defense (IMOD) to continue mvolvement m the development of the Arrow Weapons Sys
tem, called the Arrow Deployabillty ProJect (ADP). Tlus proJeCt Will focus on mtegratlon 
centered around three system tests of the JOintly developed Arrow mterceptor With the Indige
nously developed fire control radar, launch control center, and battle management center The 
proJect Will also address Issues of mteroperab1hty between Israeli and U S TMD systems. 

In FY 1995 the BMDO and the IMOD contmue the study effort begun m FY 1994 on the boost 
phase mtercept concept. The focus of the FY 1995 study IS to exanune the Israeli concept devel
oped in FY 1994 and to use simulations and analysis to deternune If areas of compatibility ex1st 
between U.S., Israel and coallt!on force reqmrements. 

7.5.4 Japan 
The growing North Korean ballistic nussile program (centered on the No Dong and Taepo-Dong 
nussiles) has heightened Japanese govermnent and public concern. The Umted States-Japan 
TMD Workmg Group, brought together to discuss possible future Japanese mvolvement, has m 
tum chartered a bilateral study on Ballistic MISSile Defense (BMD). Tlus Japanese-led BMD 
study, currently scheduled to be completed m 1996, will exanune possible options for defense of 
Japan agamst the regional rmssJ!e threat 

Japan is m the process of procunng/upgradmg those systems wluch would provide a potential 
mfrastructure upon wruch a TMD capability could be established Japan has been producmg, 
under license to Raytheon, the PATRIOT PAC-I rmss1le system smce 1985 In late 1994. Japan 
commenced licensed productiOn of the upgraded versiOn of PATRIOT, I.e., PAC-2, to be deployed 
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operationally beginrung in 1995 The Japanese Maritime Self Defense Force will receive the sec
ond of four progranJrned AEGIS-class destroyers m ffi!d-1995 Boemg Aircraft CorporatiOn IS 
currently producmg the first two of what will be a total Japanese Foreign M!11tary Sales (FNIS) 
buy of four E-767 Arrborne Waffilng And Control System (AWACS) aircraft. Such systems pro
VIde a strong infrastructure upon which Japan could build a TMD capability in the future. 

7.5.5 France 
The recently published French "White Paper", tl!err first m 22 years, recognizes the mynad geo
political changes, and, as a result, France should no longer rely exclusively on their mdependent 
deterrent as the basis of their secunty Among the emergmg new reqUirements for the French ffill
itary capabilities is ballistic ffi!Ssile defense. Accordmgly, tl!e French have embarked on an 
aggressive five year BMD technology development program, to be accomplished md1genously 
and cooperatively. In addition to also being a partner m the MEADS development, France is also 
studymg the possibility of developmg an upper tier TMD system In additiOn, France has an 
interest in developmg space based surveillance and early warnmg capability for tl!e European 
regiOn. 

7.5.6NATO 
Discussions With NATO continue on the problems of proliferation, emerging defense require
ments and pwgrarn mformatlon m meetings of NATO Defense M!msters and meetmgs regardmg 
the Improvement of TMD. As part of Its on-gomg work, NATO's Semor Defense Group (DGP) 
on Proliferation completed m December 1994 Its R.tsk Assessment of tl!e proliferat10n tl!reat. The 
group concluded, mter alia, that preventmg the proliferation of Weapons of Mass Destruction 
(WMD) and therr ffilssile delivery systems remain& NATO's top prohferauon pnonty. Also, they 
concluded that such efforts are not likely to fully stop ffilssile proliferatiOn and, accordmgly, 
NATO should begm to prepare a range of military capabilities to discourage proliferation includ
ing nnssi!e defenses to further protect forces and populations. In concert witl! this direction from 
tl!e political level, Supreme Headquarters Allied Powers Europe (SHAPE) has now concluded a 
draft Military Operational Requrrement that delmeates tl!e need and how to respond to the nsks 
posed by potential enemies usmg ballistic missiles against NATO targets. 

The NATO Conference of National Armaments Directors (CNAD) established an Extended Arr 
Defense!Thearer Defense Ad Hoc Workmg Group (EADffD AHWG) composed of mterested 
nations with resources to contribute to TMD. The AHWG's charter IS to define future opportuni
ties and metl1ods of collaboration m the area ofTMD. The natiOns participatmg m tl!e AHWG are 
tl!e Umted States (Chair), Canada, France, Germany, Italy, Norway, the Netl!erlands, and the 
Uruted Kmgdom 

Toptcs under discusston mclude the Improvement of early warmng, BM/C3, lethality, mfrared 
plume phenomenology, HAWK upgrades, modellmg/stmulation and exercises, and upgrades to 
extstmg air defense systems such as puttmg an mfrared search and track sensor on AWACS air
craft. Some of the far term areas of cooperatiOn to be discussed include martttme TMD, and area 
defense interceptors. The Group subffi!tted Its final report to tl!e CNAD m Apnl 1995 The report 
dtscussed detailed plans ("Road Maps") for sensors, BM/C3 and mterceptors which NATO and 
NATO nations should follow to achieve an integrated, mteroperable TMD capabtlity m tl!e long 
term A s1gmficant number of specific proJects are Identified for the countnes to begm the process 
of achievmg the long-term capab1hty 
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7.5.7 The Netherlands 
The Dutch have been particularly active participants m the NATO Ad Hoc Working Group efforts. 
They are studying therr requrrements wtth a vtew toward posstble purchase of PAC-3 for their 
operational PATRIOT Systems. Furthermore, they have expressed strong mterest m the Navy's 
planned Standard Mlssile-2 Block IVA developments and so-called Cooperative Engagement 
Concepts for mcluston m the capabthties for their next generation atr defense frigate, to become 
operational around the turn of the century. 

7.5.8 Australia 
At the March 1994 US -Australtan Mrrusterial talks m Canberra, both goverrunents expressed a 
desire to identify areas m the U.S. BMD program for mutual cooperatwn, m order to prevent pro
liferatiOn of balhstic rrusstles. The December 1994 Australtan Defence Wrnte Paper echoed the 
sense of the March Mrrustenal talks. Dtscusstons on cooperation are ongomg. 

7.5.9 Russia 
BMDO IS also mvolved m a number of technology cooperation projects With Russia Several pro
grams and expenments are underway Skipper IS a JOint expenment planned for June 1995 to 
evaluate aerobraking and aerotherrnal cherrustry m the upper atmosphere The JOmt Active Geo
physical Rocket Expenment (AGRE) program will investigate the effects of an explostve plasma 
jet on the wnosphere and evaluate vehicle envuonmental mteractions There are also several other 
small scale basic and apphed research programs wtth Russta currently bemg sponsored by 
BMDO 

7.8 Foreign Contribution 
Section 242 of the 1994 National Defense Authonzation Act enabled the establishment of a spe
Cial account m the Treasury that would be able to accept any contnbutwn of money from any 
nation or any mtemational organization for use by the Department m support of TMD programs 
The potential for contributwns to tills account does exist, but none has been realized to date. This 
element of potential foreign support or contrtbutwn to the U.S TMD program IS bemg discussed 
with nations and thetr parttctpatwn may mclude such contributions m the future m accordance 
With their budget approval process. 

7.9 Summary 
The need for rrusstle defense in the face of the prohferation of ballistic missiles and weapons of 
mass destructiOn IS recogmzed by the mternatlonal community and goverrunents are now taking 
steps to resolve their defense deficiencies With regard to the threat DoD has established a sound 
plan to enable evolutiOnary tmprovement of national capabtlities and IS fully engaged m mterna
tional dtscusswns on the ments of collaborative programs Significant International participation 
m the program will msure that our goal of Improved rrusslle defense systems at reduced cost, 
while av01dmg redundancy and 1mprovmg mteroperab!hty, can be acrueved 
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ChapterS 
Ballistic Missile Defense Countermeasures 

8.1 Introduction 
Potential countermeasures to ballistic missile defense has been a critical consideration in develop
ing ballistic rmssile defense strategy since the early days of the Strategic Defense Initiative (SDI) 
program. Public Law 99-145, Section 222 (dated November 8, 1985) states "A strategic defense 
system development, test, and evaluation conducted on the Strategic Defense Imtiative Program 
may not be deployed 10 whole or 10 part unless- (1) the President deterrmnes and certifies to Con
gress 10 wntmg that- (A) the system IS survivable (that IS, the system IS able to ma10ta10 a suffi
cient degree of effectiveness to fulfill Its mission, even in the face of deterrmned attacks against 
It)" and "(B) the system IS cost effective at the margm to the extent that the system IS able to main
tam its effectiveness agamst the offense at less cost than It would take to develop offensive coun
termeasures and proliferate ballistic rmssiles necessary to overcome It; .. " To address these 
concerns, the Ballistic Mrssrle Defense (BMD) program aggressively analyzes, develops, and 
tests potential system countermeasures and develops passrve and active survivability technolo
gies, methods and tactics. 

As the BMD program focus changed to developing and field10g theater missile defense systems 
and developing nauonal rmssile defense technologies, efforts m countermeasures continued With 
an appropnate change m emphasis 

8.2 Theater Missile Defense 
Smce 1991, the BMD countermeasures program has concentrated on analyzmg the potential 
countermeasures available to Rest-of-World (ROW) countnes and the effect of these countermea
sures on Theater Missile Defense (TMD) systems. Ballistic Missile Defense Orgaruzatlon 
(BMDO) completed three extensive analyses (Red-Blue Exchanges) of the effect of potential 
ROW countermeasures on TMD systems. These Red-Blue Exchanges rigorously mvestigated 
possible susceptibilities m TMD systems and Identrfied and analyzed potential countermeasures 
The Red-Blue Exchanges analyzed the Impact of countermeasures upon the effectiveness of The
ater High Altitude Area Defense (THAAD), Ground Based Radar (GBR), PATRIOT, Extended 
Range Intercept Technology (ERINT), Corps SAM, AEGIS SM-2 Block IVA, and Arrow. These 
analyses resulted 10 a wide varrety of technical and operational actions which could be used by 
TMD system developers and operators to mitigate the effects of countermeasures. 

The BMD countermeasures program began work10g with TMD system acqUisition offices to 
deterrmne the range of effectiveness of potential countermeasures and counter-countermeasure 
techniques The first such Counter-Countermeasure Parametnc Study was conducted with the 
GBR proJect office and IS scheduled to be completed m 1995 

BMDO completed detailed threat designs of potential TMD countermeasures to ascerta10 the dif
ficulty 10 fielding the countermeasure as well as the potential effectiveness of the countermeasure 
BMDO contmued to conduct high fidelity simulations of countermeasures and counter-counter
measure responses m Government test beds and SimulatiOn facrhues, such as the Natwnal Test 
HMOO cnmnleted detailed threat desums nfnotentlal TMD countermeasures to ascertam the dttC 
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Bed (NTB) and Optical D1scrimmation Algorithm Development Center. 

BMDO developed and Implemented an mnovauve way of assessmg the difficulty for a ROW-like 
country to develop, build, and deploy countermeasures. Tlns proJeCt uses a small team of JUruor 
engineers to design, fabricate, assemble, and ground or fhght test TMD countermeasures m a sim
ulated ROW environment The BMDO threat and acquisition commurut1es use the difficulty and 
effectiveness mformat10n from these efforts to help deternune the appropnate course of actiOn for 
dealmg w1th countermeasures 

In summary, BMDO has diligently mvest1gated the technical feasibility and difficulty of ROW 
countermeasures and therr effect upon TMD system performance. Tlns information 1s shared with 
the TMD system developers and mtelhgence commumty to prevent surpnses and prepare for pos
sible indicators of ROW countermeasures development. This countermeasures work supports 
system trade studies and analyses to provide counter-countermeasure for TMD systems BMDO 
will contmue countermeasures studies and testmg to ensure that deployed TMD systems Will be 
robust and meet therr operational reqmrements on a battlefield that includes adversary counter
measures. 

8.3 National Missile Defense (NMD) 
BlVIDO completed a Red-Blue Exchange on the NMD Ftrst S1te System m FY 1994. The Red 
Team analyzed the susceptibility of the NMD system and devised teclnlolog1cally feasible coun
termeasures from potential adversaries. The Blue Team developed innovative tecln11cal and oper
atiOnal counter-countermeasures to restore performance degradation from the countermeasures 
during this study. The mformation from tlns Red-Blue Exchange will be used to support the 
NMD Teclnlology Readmess Program. The results Will be updated in 1995 and documented m an 
NMD Counte1measures Assessment Report. 
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PROJECT NUMBER: 1151 
PROJECT TITLE: Sensors (Active and Passive) 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603871C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
107,142 

FY 1996 
102,675 

FY 1997 
88,920 

Appendix A 

This project develops the active and passive sensor technologies requrred for National MISSile 
Defense (NMD) The project mcludes development of technologies reqmred for the NMD Radar 
Technology Demonstrator (RTD), the Midcourse Space Expenment (MSX) satellite program, the 
Active Geophysical Rocket Expenment (AGRE), Red Tigress, Space Test Research Velucle-2 
(STRV-2), and the development of passive sensor component technologies. Each of these pro
grams is discussed belmy: 

- 1\'MD Radar Technology Demonstrator (NMD-RTD) -

As a pnmary frre control sensor for the NMD system, the radar performs surveillance, acqmsitlon, 
track, dJscnrrunatwn, fire control support, and kill assessment To support precommit, the radar 
will plan and schedule Its sensor resources to search autonomously or in response to a cuemg 
hand over. The NMD-RTD will acqurre, track, classifylidentlfy and estimate obJect traJectory 
parameters. In post-comrrut, the radar schedules Its sensor resources to contmue tracking the tar
get to provide an In-Fight Target Update (IFTU), and a Target ObJect Map (TOM) to the assigned 
mterceptor. The NMD-RTD provides a low cost, capable sensor to fully test and validate the mte
grated operation of all prototype elements in a NMD system for Jut-to-kill operation. ResolutiOn 
of the cntlcal radar Issues will reduce des1gn, fabrication, and test time associated w1th deploymg 
an NNID-GBR m Continental Uruted States (CONUS). Resolution of system mtegration Issues 
will also substantially reduce deployment lead ume and nsk for the NMD system 

The NMD-RTD is an incremental program that leverages from developments under the Theater 
Missile Defense-Ground Based Radar (TMD-GBR) program to resolve the radar critical issues 
applicable to 1\'MD. These cnt!cal Issues are dJscnnunatlon, Target Object Map (TOM), kill 
assessment, and electromechanical scan The program mcludes algonthm development, real-time 
software and Hardware-In-The-Loop (HWll..) simulations, and radar validation testing with other 
NMD elements. The alignment of the NMD-RTD program w1th the TMD-GBR DemonstratiOn 
and ValidatiOn (DernNal) program and the Exoatrnosphenc Kill Vehicle (EKV) flight tests has 
reduced overall program costs. However, the realigned schedule has mcreased the fiscal demands 
m FY 1996 m excess of the ongmal NMD-RTD plan The NMD-RTD Will leverage from the 
TMD-GBR Transnut/Rece1ve production !me further reducmg costs FY 1996 activities concen
trate on continuation of algonthm development, system analysis and design, and software and 
hardware simulatiOn development act!V!tles begun in FY 1995 FY 1997 activities concentrate on 
completmg design activities, vahdatmg software builds, and fabncatwn of the antenna sub
systems hi FY 1998, the NMD-RTD will convert eXJstmg TMD-GBR DernNal hardware into a 
larger, hnuted field-of-v1ew umt with sufficient range to support NMD test requrrements begm
mng m FY 1999 

UHlt:, UJ 1' .1 1 7';77 
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- Mldcourse Space Expenment (MSX) -

MSX will provide data on real nudcourse targets agamst real backgrounds at realistic ranges for 
use m system ground demonstrations; demonstrate key functions such as acqUisition, tracking, 
handoff and bulk filtenng; provide multiwavelength target phenomenology data for assessmg 
optical discnnunatwn algonthrns; and demonstrate the capability to mtegrate key technologies 
into a working platform sinular to proposed operational nudcourse sensor designs. MSX w1ll pro
vide target signature data, statistically Sigmficant background data, functional demonstratiOns 
With post test analysis, and technology demonstrations necessary to support achievmg exit cntena 
for nulestone decisions for a space based trackmg sensor and other mfrared sensor/seeker sys
tems. MSX will launch in 1995, and will peiform a vanety of expenments, mcluding target 
observations, background observations, and surveillance demonstrations, durmg its five year life 
(18 month cryogen IR) MSX will observe one dedicated target rrusswn, five soundmg lockets 
(NMD/TMD combmed expenments), and three cooperative AGRE launches. MSX data Will flow 
to the users throughout the five year life of the program. 

The MSX Targets program provides dedicated and cooperative targets for MSX orbital tests and 
for TMD/NMD JOint expenments. These targets will be used to test the linuts of a pass1ve sensor 
to detect, track, and charactenze both strateg1c and tactical threat ballistic nuss!les. 

- Acuve Geophys1cal Rocket Expenment (AGRE) -

AGRE IS a new start, JOint proJeCt mvolving both the Johns Hopkins UmveiSJty Apphed Phys1cs 
Laboratory (JHU/ APL) and the Russian Academy of Sciences Institute for the Dynarrucs of Gee
spheres (IDG). The program has two objectives. first, to perturb and observe the effect on the 
mghttime aunosphere and wnosphere at 500 kin by an 1mpuls1ve high-speed plasma Jet; and sec
ond, to provide realistic national nussile defense-type targets for observation by Ballistic M1ssile 
Defense Orgamzatlon's (BMDO's) Midcourse Space Experiment (MSX) satellite. The AGRE 
program Will provide three large vehicle launches for observation by MSX satellite. The four 
diagnostic payloads earned mto orbit with the IDG's plasma Jet generator will momtor the signa
tures of the atmosphenc/wnospheric disturbance. Three of the payloads Will be instrumented by 
IDG and one by JHU/ APL. The MSX data will be analyzed and delivered to the Arr Force's space 
based tracking sensor program. The JHU/ APL and Russian data analysis reports will also be sub
mitted to the space based tracking sensor program. 

- Red Tigress -

This program continues the data analys1s and distribution from the Red Tigress II mission and 
develops and validates mfrared and radar dJscnrrunation algonthms. The data analysis being per
formed IS on the telemetry data collected by the sensors on board the Red Tigress II craft The 
next launch IS planned for FY 1996. 

- Passive Sensor Component Technology -

A set of research and development efforts 1s bemg conducted for cnucal sensor components m 
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support of over the horizon long wave mfrared tracking and discrimination functions for nudterm 
and obJective NMD system. The proJects m optics, electrorucs, Focal Plane Arrays (FPAs), long 
lifetime cryogenic coolers, and signal and data processmg will develop state-of-the-art technolo
gies for a space based trackmg sensor and EKV elements The NMD architecture reqmres passive 
sensor components to operate m the space environment and view targets against the earth hmb 
and space background. In particular, the high radiatiOn levels and large temperature swings m 
space stress the ability of sensor components to perform to their requirements. The background 
nmse of space is low, and FPAs are being developed with low noise to take advantage of this. The 
FPAs developed under this proJect are different from those developed under Project 1161-
Advanced Sensor Technology, Project 1267-Ground Based Interceptor, and ProJeCt 1651-Innova
uve Science and Technology. ProJects 1161 and 1651 are developmg very advanced FPAs which 
are not mature enough to fit mto the development schedule of the obJective space based trackmg 
sensor system. ProJect 1267 IS developing FPAs for mterceptor environments (for the EKV), 
whtch have a higher background nOise, and do not meet the low nOise reqUirement for a space 
based trackmg sensor. Signal and data processors, and associated memones, will be developed in 
order to meet the !ugh performance and reliability requirements m the harsh space environment 
Cryocoolers are evaluated for vibration, cooling capability, life expectancy, rehabihty, and failure 
mechaiUsms. Focal plane arrays are tested for response, uniformity of response, harsh environ
ment operation and recovery, diSSipated heat, thermal response, and pixel operability. Optical 
components are evaluated for radiation and shock response, and optical performance Contami
nation control devices are evaluated for keepmg optical components clean from matter that 
degrades nurror and filter performance. Electromcs components are tested for rehab1hty, speed, 
and performance to deterrnme any degradation from temperature and radiation effects. Certain 
commercial-off-the-shelf components are tested to determine whether they meet a space based 
nudcourse tracking sensor's reqUirements, thereby ehnunating development costs of these compo
nents 

- Space Test Research Vehicle-2 (STRV-2) -

STRV-2 1s a BMDO multinational (U S. and U K.)/mult!agency (AF, NASA, and OSD) funded 
flight demonstration program m a snnilar orb!lal environment to the space based tracking satel
lites. A U.K. developed Medmm Wavelength Infrared (MWIR) system will obtain background/ 
clutter data usmg filters supplied by the SMTS (BE) program office; a one year rrnssion duration 
and elliptical orbit (400-1,800 km) will provide seasonal and altitude vanatwns. Contamination, 
radiation damage to a space based nudcourse trackmg sensor focal plane array and microelectron
ICS, advanced vibration Isolation/suppressiOn techniques, nucrometeormte and debns momtors, 
space environment effects on advanced matenals, and the performance of a high bandwidth laser 
cornmumcauons system will be evaluated. This program is in design hardware manufacumng 
and currently a candidate for Space Test Expemnental Program (STEP) MISSIOn 5 

PROJECT NUMBER: 1155 
PROJECT TITLE: Phenomenology 
PROGRAM ELEIVIENTJFUNDING ($ in Thousands): 

0603173C RDT&E 

0603173C RDT&E 

FY1995 
6,566 

6,566 

FY 1996 
0 

0 

FY 1997 
0 

0 
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0603871C RDT&E 
0603872C RDT&E 

PROJECT DESCRIPTION: 

31,028 
40,348 

14,672 
44,011 

17,593 
52,777 

The Phenomenology program supports both the Theater Missile Defense (TMD) and National 
Missile Defense (NMD) programs as well as BMDO's advanced technology programs for ballistic 
rrnss!le defense. 

Activities m support of NMD mclude collection of radar and optical data on rrnss1le targets and 
intercept events for NMD-RID and Ground Based Interceptor (GBI) d1scnrrnnauon and kill 
assessment algonthm development; apphcauon of background data (M1dcourse Space Expen
ment (MSX) and Miniature Sensor Technology Integration (MSTI)) to GBI and SMTS to (a) eval
uate algonthms which allow detectiOn, tracking, and discnrrnnatlon of strategic mcorrnng targets 
from background clutter, and (b) upgrade background and target models and codes; development 
of spec1fic phenomenology signature models and mtegrated tools such as the Synthetic Scene 
Generation Model (SSGM) for a real!suc evaluation of surveillance, acqmsiuon, tracking, and 
d1scnrrnnation techruques; developmg and evaluating discnmmatwn and kill assessment algo
Jithms (the Lexmgton Discnminatwn System (LDS) JS used to evaluate d!scnrrnnallon perfor
mance and serve as a test bed for development of d1scnrrnnation architecl!!res); and storage, 
archiving and retrieval of data in the BMDO-funded Background, Plume, and Missile Defense 
data centers. 

In support of TMD this project funds the operatmg costs of the Cobra Judy radar platform and the 
core operaung costs of the Advanced Sensor Technology (AST) optical data collection platform. 
The rrnssion signature reqUirements are provided either directly by various proJects or through the 
Target Signature Working Group (TSWG). Tlus proJect manages the facihlles (data centers) that 
are needed to store and make available the cnucal data to the TMD user community. Tlus proJect 
provides for radar and optical algonthm and model development to rud m the rapid dJsl!ncuon of 
mcorrnng rrnssile targets from natural and clutter backgrounds and/or penaids. In addltion, this 
TMD effort includes the collectiOn of radar and optical data on TMD missile targets and mtercept 
events to satisfy the needs and reqUirements levied through the TSWG (ProJect 1170) and by the 
various proJect offices, and discrirrnnauon algorithms that are specific to TMD applications are 
developed and evaluated. The Lexington D1scnrrnnation System (LDS) 1s used to evaluate dis
crimination algonthm performance and serve as a test bed for development of discnmmatJon 
architectures Storage, arcluvmg and retrieval of data takes place m the BMDO-funded Back
ground, Plume, and MISSile Defense data centers 

In addition, tlus proJeCt supports a selected set of international technical exchange programs m the 
areas of optical and radar reentry, background, and plume phenomenology The 
basic approach mvolves ident1fymg areas where mutual benefits can be realized through JOint 
activities such as JOmt partiCipation m ground and fhght tests, phenomenology code/algonthm 
comparisons, data exchanges, and JOint data analyses Technically, the U.S stands to grun from 
msight mto fore1gn code capab!IJtles (Idenufymg areas not handled well by U.S codes), access to 
a broader range of data sets and test opportumties, and access to areas of umque foreign expertise 
(e g., U.K penrud design) From a technology and fundmg perspective, there IS potential U.S 
gam from fore1gn contnbuuons to f11ght tests, expenmental hardware, and data collections 
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This proJect supports the team of U.S experts in the areas of d1scnmmatwn, reentry signatures, 
backgrounds, and plumes tbat 1s necessary to assess proposaJs for JOint efforts and ensure that 
Interchanges result in benefits to U.S. programs This team proposes, plans, and executes JOint 
data collectiOns, data anaJyses, and code and aJgontbm compansons. Current U.S background, 
target Signature, and plume technology bases 1nc!ude a weaJtb of data and a number of codes and 
models which have been systematicaJJy bruit up over tbe past few years. There IS considerable 
intematwnaJ interest 1n this technology. These lntemationaJ efforts prov1de the means to advance 
the backgrounds and plume technology bases and leverage foreign cooperative programs. 

Current programs ~nclude: U.S fU K. Scientific Cooperative Research Exchange (SCORE) Pro
gram - Target S1gnatures & Backgrounds (TSB) Panel; NATO Extended Air Defense (EAD)/ 
TMD Ad Hoc Working Group (AHWG) - Plume Phenomenology Expert Group (U.S., U.K., 
France, Canada), U.S /French BilateraJ Group - Plumes, Backgrounds, and Reentry Signatures, 
US !Israeli TBM Signature and Phenomenology Research, U.S /German Phenomenology 
Research. 

PROJECT !'.'UMBER: 1161 
PROJECT TITLE: Advanced Sensor Technology 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603173C RDT &E 
0603872C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
10,162 
2,739 

FY 1996 
23,500 
3,782 

FY 1997 
27,840 
3,800 

Th1s project develops advanced technologies 1n support of NatlonaJ Missile Defense (NMD) and 
Theater Missile Defense (TMD) systems needed for post-2003 InlssJle defense and the survivabJl
lty technologies requued for baJlistlc Illissile defenses. Tlus proJect 1ncludes the Advanced Sen
sor Technology Program (ASTP), tbe Russ1an Amencan Observation Satellites (RAMOS), and 
survivability technology development. 

The Advanced Sensor Technology Program (ASTP) wJll develop and demonstrate enhanced per
formance sensor subsystems that are needed for post 2000 Illissile defense. Previous advanced 
development efforts (like those formerly m ProJect 1201 Interceptor Component Technology) 
were focused only on component development and were managed separately In FY 1994 plans 
were made to consolidate these advanced sensor technology efforts mto a s~ngle program to lever
age funding and more efficiently develop sensor subsystems applicable to a vanety of IlliSSIOns, 
mcludmg atmosphenc surveillance and Interceptor seekers begmning in FY 1995 For the sur
veillance application, emphasis IS placed on timely detectiOn of Illissile launches from long 
ranges, prec1se track1ng for launch Site location and 1mpact/ intercept pomt prediCtiOn, target des
IgnatiOn, and kJll assessment Development of Long Wavelength Infrared (LWIR) passive sen
sors, Illimatunzed LADARs, and radar components necessary to ach1eve long-range threat 
detectiOn, accurate hoinlng gmdance, and a1m pomt selectiOn for autonomous lut -to-kill Intercep
tors will be performed m the Advanced Interceptor and Systems Technology (AIST) program m 
ProJect 1270-Appl!ed Interceptor Matenals and Systems Technology The AIST program w1ll 
bmld upon acluevements made 1n sensors and sensor data fusiOn as a part of the ASTP program 

tnr~ \.vlll hP_ nP.rfnrmPrl 111 thf'". Arlv~nrP.rl TntP.rC'.Pntnr ~nrl .Sv~;;.tP.m!;: TP.c.hnnloo-v { ATSTI nrnPr::~m 1n 
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Specifically, these demonstrated subsystems support upgrades to the surveillance and tracking 
sensor elements of NMD (ProJects 1151 and 1267), and future TMD system generatiOn. 

Advanced sensor subsystems for NMD and TMD surveillance systems under development m FY 
1995 have been selected based on their capabtlittes to address future ballistic missile threats wtth 
mcreased sophtstlcatwn. Specifically, ASTP wtll develop passtve and active sensors f01 long
lange threat detection and for target trackmg and tdentlficatlon. PassiVe infrared, radar, and 
LADAR components wtll be Improved to deliver mcreased performance while decteasmg sensor 
size, mass, and power consumption Active and passive sensors will be mtegrated mto a compact 
assembly to enable survetllance from distributed platforms, etther m space or m the atmosphere 
(via aircraft). Real-time sensor data fuswn techmques and processmg hardware will be developed 
and combrned with the integrated sensor package. Tills wtll provtde a fused sensor system capa
ble of precise threat Identification wtth a more raptd response by explmtmg multiple phenomena, 
thereby increasmg the probability of detection and correct target tdentlficatlon, extending the 
defended area, tmprovmg probability of kill, and reducmg the probability of leakage. 

The Russian Amencan ObservatiOn Satellites (RA.l\10S) program IS an ongoing cooperative effort 
wtth Russian scientists and engmeers for stereo collection of mfrared background phenomenol
ogy and target signatures. The program leverages eXIsting funded expenments to develop 3-
dimenswnal background and target charactenzatlons to support phenomenology needs of TMD 
and NMD systems, mcludmg the Space Based Infrared System (SBIRS) This cooperative pro
gram averts the loss of tills expertise to Tillrd World countnes and fosters a closer workmg rela
twnsillp at the technology level between both natiOns. 

The survivability program develops technologies for both NMD and TMD. The NMD focus is to 
develop and demonstrate survtvablitty tech!tologtes to ensure that strategtc balhst!c ffi!Ssi!e 
defense elements can perform their ffi!SSton in adverse environments and m the face of expected 
hostile threats Approaches mclude. studies/analyses; defense suppressiOn threat ffiltlgatwn tech
nologies development; survtvabihty/operabihty demonstrations; and hardened technology mte
gration. Specifically, the effect of low-power laser tlluffilnation on space based Medium 
Wavelength Infrared (MWIR) and Short Wavelength Infrared (SWIR) sensors wtll be evaluated 
Tech!tologtes will be available for incorporation mto NMD elements at Engmeenng and Manu
factunng Development (EMD) and will also provide near term tmprovements to extstmg systems. 
DemonstratiOns will provtde necessary nsk reduction evtdence to support milestone deciSions. 
This program was not funded in FY 1995 due to llffilted NMD funding. 

In support ot TMD, tills program develops and demonstrates survivability technologies to msure 
that ballistic ffi!Ssile defense systems can perform their mission in all required environments Bal
hsttc ffi!SSile defenses must be able to operate in disturbed environments and agamst countermea
sure rich tilleats. The requirements for tills survtvabihty program are· define, develop and 
demonstrate survivability enhancement optiOns for theater missile defense elements, develop and 
transfer Survtvabihty Enhancement OptiOns (SEO) technology base to research and development 
centers and laboratories, provide nsk reductwns to support THAAD/TMD-GBR Milestones II 

In addition, this program develops and demonstrates survivability technologies to ensure that 
TMD systems can perform their ffi!SSion m all expected hostile threats Approaches mclude. 
studies/analyses, defense suppressiOn threat ffilllgatwn tech!tologies development, developmg 

TMb systems can perform their ffi!SSion m all expected hostile threats Approaches mciude. 
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enhanced shelters applymg Camouflage, Concealment and DeceptiOn (CCD), SEO development; 
Electromagnetic Environmental Effects (E3) engmeermg support, survivability/operability dem
onstrations, development of Issue resolution approaches, development of Anti-rad!ation M!ss1le 
(ARM) Countermeasure Evaluator (ACE), and hatdened technology mtegratwn. Technologies 
will be available for mcorporation into nnssile defense systems at EMD and will also provide neat 
term Improvements to ex1stmg systems DemonstratiOns Will provide necessary nsk reduction 
evidence to support THAAD system milestone decisiOns. 

PROJECT NUl\lffiER: 1170 
PROJECT TITLE: TMD Risk Reduction 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603872C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
25,550 

FY 1996 
46,458 

FY 1997 
40,000 

This prOJeCt Is the pnmary Ballistic Missile Defense Orgamzation (BMDO) nsk nntigation pro
gram addressmg Theater M1ss1le Defense (TMD) tatgetlthreat signature (and the signature-to-sys
tem mterface) Issues for all TMD systems. Tills proJect consists of four programs: TMD Cntical 
Measurements Program (TCMP) willch builds, fl1es, observes, and analyzes tatgets w1th chatac
teristics sinnlat to those anticipated on foreign threats, the Tatget Signature Measurements Pro
gram which observes and directs the analysis of signatures from BMDO test tatgets (Storm, Hera, 
etc.) to obtam tatget Signature truth data, and willch explmts other s1milat threat signature oppor
tunities, the Focal Plane Array Flight Test Program willch fl1es an airborne sensor package catry
mg a Theater H1gh Altitude Area Defense (THAAD) type focal plane array to directly observe 
BMDO mterceptor tatgets to obtain representative seeker data; and the Kill Assessment Program 
willch investigates tatget mtercept phenomenology. In all cases, the tatget signature truth data and 
the analyses address the specific ateas of d!scnnnnatwn, tatget object map hand over, alffi pomt 
selection, and kill assessment The core sensor costs used m tills project to collect tatget signature 
and truth data will be provided under projects 1155 and 3360. Tills project will be used to fund the 
specific sensor tasks for each nnssion 

- TMD Cntlcal Measurements Program -

Tills program supports the risk nntigatwn efforts m TMD signatures. TMD Cnucal Measure
ments Program (TCMP) is a flight test program where threat representative tatgets ate flown at 
the KwaJalem Missile Range (KMR) m order to observe typical threat-like Objects m flight with a 
sopillstJcated smte of sensors These sensors g1ve both tatget truth data and representative signa
ture data as seen by TMD system sensors. The TCMP program performs the analysis on the data 
obtained m these fhghts In all cases, the tatget and threat truth data and the analysis address the 
specific ateas of d!scnnnnatlon, tatget object map hand over, aim pomt selection, and kill assess
ment The hatdwate, fl1ght mstrumentatwn and analysis of the TCMP f11ghts ate all mcluded m 
the TCMP budget TCMP-2 Will consist of four flights m the third quarter of FY 1996 

- Tatget Signature Measurements Program -

....... ~--~~"- ('\ ____ .. ____ "'.lr ___ __________ .. _ T'lo __ _ 
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This program funds the nnss1on costs to acquire truth data usmg sophisticated sensor platforms 
(Airborne Surveillance Testbed (AST), HALO, Seal!te Beam Drrector (SLBD), etc.) on BMDO 
mterceptor target flights (LANCE, Storm, Hera, etc.) These data are then utilized by the acqulSl
tion programs, by the Target S1gnarures Worlang Group (TSWG), and by the Targets Program to 
establish the m-fl1ght signature charactenstics of these targets for use m target hardware develop
ment and interceptor algorithm assessment. 

- Focal Plane Array Flight Tests Program -

This prograrn will provide for the mtegration, testing, calibration, and nnsswn support of an au
borne optical IR sensor usmg a Focal Plane Array (FPA) s1nnlar to the THAAD seeker. The sen
sor fabrication is complete and will be placed on the H1gh Altitude Observatory (HALO) aircraft 
to assist in assessmg the Platinum Silicide (PtS1) FPA performance agamst TMD-like targets The 
sensor will take optical measurements on vanous TMD tests to mclude the THAAD Demonstra
tion and Validation (DernNal) The sensor data will support seeker algonthm and modelmg devel
opment efforts leadmg to a more robust system performance capability This program also 
supports performance enhancements and survivability Issues of the PtSi FPA m drrect support of 
the THAAD seeker. 

- Kill Assessment Program -

This progran1 IS developmg the tech!lical basis which Will lead to a battle management decisiOn 
capability for the TMD architecture. This capability will enable the battle manager to respond 
operatwnally m "real-t1me" followmg a target mtercept engagement to either proceed with a cease 
fire or to orde1 a second shot and or to cue the lower tier for appropnate action. This !all assess
ment capability will also help measure defense system effectiveness and to Identify threat war
head type In support of this shoot-look-shoot doctrme, the program IS conducting a series of 
specialiZed sensor data collections of TMD mterceptor tests, the follow-on data analysis, and 
algonthm development The most challengmg aspect IS gathenng enough pertinent data from var
Ious types of mtercept scenes to identify and evaluate those observable charactenstics that will 
correctly serve this declSlon process. Smce opporturutles to observe acrual TMD rrussile mter
cepts are rare, more emphasis in this two year old program IS bemg made on ground test measure
ments. 

PROJECT NUl\'ffiER: 1265 
PROJECT TITLE: Boost Phase Interceptor 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0603870C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
40,000 

FY 1996 
49,061 

FY 1997 
44,300 

The Boost Phase Interceptor (BPI) Technology Program IS designed to meet crmcal future active 
defense needs The BPI program 1s developmg new techllologies to demonstrate a deterrent and 
counter m Theater MISSile Defense (TMD) by mterceptmg a Theater Ballistic MiSSile (TBM) m 
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1ts boost phase of flight. Present TMD arcilltectures focus on IDldcourse and te=nal defenses 
willch allow fragments of the TBM and or warheads to infuct potenual damage on friendly areas. 
During a TBM's boost phase, the IDlssile IS readily VISible, slow movmg, and extremely vulnera
ble. Boost phase mtercept of TBMs can cause lTIISSile debns to fall on enemy temtory or to fall 
short of the mtended target(s) and significantly reduce the number of TBMs m post boost flight, 
thus thinning out the number of TBMs reacillng subsequent defensive layers and reducmg the 
burden on te=nal defenses. Interceptor component techllologies advanced through the BPI pro
gram have potential apphcab1hty and benefit to all endoatrnospheric interceptors 

The BPI program will mtegrate and demonstrate cnUcal techllologJes cuhlTilnaung m BPI tech
nology expenments. BPI expenmental elements may include off board sensor(s) that detect and 
track TBMs, launch arrcraft, Battle Management/Command, Control and Commurucations (BM/ 
C3), the lTIISS!le, and hghtwe1ght endoatmosphenc Kmetlc Klll Veillcles (KKVs) To acilleve 
boost phase intercept, the interceptor missile and KKV may acilleve hypersomc veloclt!es w1thm 
the atmosphere. The demonstrations Will validate the soluuon to cnl!cal KKV techllology associ
ated w1th h1gh-speed atmosphenc flight and Will provide (I) new capabihtles With reduced costs/ 
nsks compared to current interceptor weapons systems, and enhancements to other Interceptors 
under development, (2) reductiOn of techmcal nsks and costs to support an acqmsltion program, 
and (3) techlucal solutlon to provide contmgent residual boost phase mtercept capab1liUes for the
ater defense The program also Will use eX!sUng conrracts and techllolog1es currently under 
development to reduce schedule and cost, and Will be planned and conducted With BMDO, Air 
Force, Navy, and Army elements to maXJIDlZe user mteractwn 

PROJECT NUMBER: 1266 
PROJECT TITLE: Sea Based Theater-wide Defense (Upper Tier) 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603868C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
68,450 

FY 1996 
30,442 

FY 1997 
33,400 

The Navy Theater-wide Theater Ballistic M!ss1le Defense (TBMD) program will provide an 
upper tier, sea based capab1hty to counter the TBM threat Tills program will bmld on the core 
sea based program, the Lightweight Exoatrnosphenc Projectile (LEAP) techllology efforts, and 
the ex1stmg AEGIS sillps mfrastructure The current effort mcludes LEAP fhght tests, an mde
pendent cost and operational effectiveness analysis, and force mvesugatJon studies mcludmg con
cept engineenng The program will also mvesugate the optiOn of using a Theater High Alutude 
Area Defense (THAAD) lTIISS!le variant Tills proJect evolved from proJect 1216 m the FY 1995 
President's Budget. 

Navy Theater-wide TBMD IS a candidate to begm the Demonstration and ValidatiOn (Dem/Val) 
Phase m FY 1998 as one of the Advanced Capabilities (ACAP) 
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PROJECT NUMBER: 1267 
PROJECT TITLE: Ground Based Interceptor 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

FY 1995 FY 1996 
0603871C RDT&E 137,810 126,646 

PROJECT DESCRIPTION: 

FY 1997 
149,550 

The Ground Based Interceptor (GBD proJect, structured as a technology readmess program, will 
continue to develop the reqmred Exoat:Inosphenc Kill Vehicle (EKV) such that a capable nussile 
defense system could be deployed If and when reqmred Specifically, an EKV will be developed 
and flight tesled for the National Missile Defense (NMD) mterceptor system wluch can accom
plish mtercepts of !ugh-speed, long-range Intercontmental Ballistic M!ss1le (ICBM) and Subma
nne Launched Ballistic MISSile (SLBM) reentry velncles (RVs) m the nudcourse of therr 
trajectones. Since exoat:Inosphenc mtercept IS the key to an effective NMD system, the proJect 
will develop an mterceptor capable of acquliing a threat cluster from mformation supplied by 
nudcourse sensors, selecting the RV, and destroymg !I by force of Impact (kmetically). The mter
ceptor must be capable of combimng NMD sensor information With the scene 1ts on board seeker 
observes and selecting the lethal object for its target. If msuffic1ent mformation is avrulable from 
the rest of the NMD system, the interceptor must also be able to deternune the lethal obJeCt 
through on board d1scnnunation and target selection. 

To preserve a near term contingency deployment capabJ!Jty, the mitial focus of GBI development 
will be the front end of the nussile, the EKV. Development of a booster and the associated launch 
control equipment will be deferred until after FY 2000 Thus near term resources will be concen
trated on the EKV, the most cntical and most technically challengmg part of the mterceptor. In 
the intenm, kill velncle fl1ght tests will be flown on board the Payload Launch Velucle (PLV), a 
booster made up of the Mmuteman II second and thud stages. 

The GBI proJect also mcludes nsk reduction Interceptor technology, targets for fught testing, and 
the necessary range support and facilltles to conduct essential intercept fught testmg. GBI nsk 
reduction technology efforts prov1de alternatives for the baseline mterceptor program These 
technology efforts focus on cntical components such as on board seekers, hardened focal planes, 
light weight commumcat10ns components, optical baffles, and flexseal booster nozzles. These 
1tems have payoff potential for Improved nuhtary utility/capability The time hue for technology 
infusion IS post FY 1999, dependmg on the results of EKV testmg GBI test plans mclude cold 
chamber sensor measurements, simulatiOns, Hardware-In-The-Loop (HWIL), and fught testing. 
The computer simulations and ground testing will make maximum use of data gathered m other 
Bal!Jstic Missile Defense Orgamzation (BMDO) mterceptor, sensor, and phenomenology pro
grams. 

The EKV sensor flight tests m FY 1997 will mitigate EKV nsk by demonstrati11g two tlnngs 
which cannot be duphcated on the ground: seeker operatiOn in the tactical env1romnent and target 
selection algontlnn performance agrunst realiStic (vice electromcally snuulated) targets. The 
EKV mtercept flights w1ll mcrementally demonstrate NMD system capability, begmmng with a 
limited BM/C3 operating on hne The first test IS scheduled m FY 1998 By FY 2000, the flight 
tests will demonstrate NMD mteroperabilny between the EKV, m !me BM/C3, NMD Radar Tech
nology Demonstrator (RTD) and on-line medmm wavelength mfrared (MWIR) Space and MisSile 

d:::sl!/{v ill Ut::111UJI:sll Cllt; l'lllVH...I 1UU:a Upt::tClUUllJ Ut;;L WC!;;U lllC .C..l'\.. V, JU UW:: .DlVl/\.... , l"HVJ.LI 1\..i:tUi:tL 1 Ct;U
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Trackmg System (SMTS). Fhght testmg Will prove the OBI's ability to mtercept representative 
targets under real engagement conditions, rehably and repeatedly The mterceptor must also be 
able to deternune the lethal object through on board dJscrirrunation and target selection. 

PROJECT NUMBER: 1270 
PROJECT TITLE: Advanced Interceptor Materials and Systems Technology 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0603173C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
15,415 

FY 1996 
21,731 

FY 1997 
25,660 

The Advanced Interceptor and Systems Technology (AIST) program develops and demonstrates. 
mterceptor sensor processmg power components; multifunctiOnal material and structures; low 
cost interceptor component composite manufactunng processes, gel propellants and low cost 
flight test demonstrations. These advanced technologies are critical to the deployment of effec
tive, affordable Theater Missile Defense (TMD) and National Mtss1le Defense (NMD) systems 
The AIST program consists of the followmg major task programs: 

- Advanced Interceptor Components Program -

The focus of the Advanced Interceptor Component program IS the development of mterceptor 
components necessary to achieve long-range threat detection, accurate horrung guidance, dJscnm
mation, and aim point selection for autonomous lut-to-klll mterceptors. 

- The Matenals and Structures (M&S) Program -

The M&S program develops advanced low cost manufacturable multifunctional composite struc
tural components, sensor jitter adaptive and passive vibration Isolation and suppressiOn systems, 
optical matenals and baffle specialty components, and low temperature superconductor Long 
Wavelength Infrared (LWIR) sensor electromcs 

- Power Technology Program -

The Power Technology Program provides test data from Russian TOPAZ IT space nuclear reactors 
and develops power components for Interceptors The TOPAZ program IS scheduled to be trans
ferred to the Defense Nuclear Agency for FY 1996 The remaining fundmg will be used to 
develop power component technology prov1dmg we1ght and performance Improvements. 
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lPROJECT NUMBER: 1360 
lPROJECT TITLE: Directed Energy Program 
lPROGRAM ELEMENT/FUNDING($ in Thousands): 

FY 1995 FY 1996 
0603173C RDT&E 41,808 29,854 

lPROJECT DESCRIPTION: 

FY 1997 
30,000 

The Space Based Laser (SBL) program was created to provide the nation with a space based boost 
phase mtercept capability option Major bmldmg blocks have been developed, key system mte
grations and tests he ahead Rernairung tasks m tlus proJect are. to integrate the high-power laser 
With the large optics beam drrector and test Alpha-LAMP Integration, (ALl); to mtegrate AcqUisi
tion, Trackmg, Pomtmg (ATP) techiiOlogies and test ATP/FC technologies from a high altitude 
balloon platfmm against realistic nussile targets (High Altitude Balloon Experiment, HABE); to 
mtegrate ALl hardware with Acquisition, Trackmg, Pomting, and Fue Control (ATP/FC) hard
ware and test, to mtegrate ALII ATP/FC system with spacecraft mterfaces; and to build a proto
type SBL spacecraft (subscale and ABM Treaty compliant) for first flight test. 

1n response to CongressiOnal directiOn the directed energy program was cut back to fit the reduc
tion m avrulable funds Accordmg to the cost constrained plan, only the ALI tests and 1rutial 
HABE ground test will be accomplished and the high payoff technology programs have been ter
minated The high-power Alpha laser has been placed m "mamtenance only" status until requued 
by ALI m 1996 After completion of the ALI tests m 1997, the SBL program will be temunated 
before a complete mtegration and test of all hardware and without a full-scale evaluation of the 
natiOn's only space based laser missile defense option 

PROJECT NUMBER: 1460 
PROJECT TITLE: Battle Management, Command, Control, and Communications 

(BM/C3) 

PROGRAM ELEMENT/FUNDING($ in Thousands): 

0603871C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
27,900 

FY 1996 
33,538 

FY 1997 
36,213 

The rrusswn of BMJC3 IS to mtegrate available NatiOnal Missile Defense (NMD) elements with 
current and planned command and control structures to provide rruhtarJly effecl!ve systems 
Smce exoatmosphenc rrudcourse mtercept is the key to an effecl!ve NMD system, the BMJC3 

program Will develop the capability to obtam mformation from sensors and supply sufficient tar
get obJeCtive map and m-fl1ght target update mformation to the m-f11ght mterceptor to pernut suc
cessful destructiOn of a Reentry Vehicle (RV) The obJectives of the BMJC3 program are. ( 1) 
develop the processes, procedures and the functional software needed to demonstrate an early 
operational BMJC3 capability and the mtegratwn of battle management, commrutd and control 
and sensor data runong, and between NMD elements and supportmg external systems; (2) develo8 
human-m-control and related functional capabilities reqmred by the User, (3) Identify BM/C 
technology, manufactunng, producibilrty, and deployab1hty long poles and performance parame-

numan-m-comro1 ana re1area runcuonru capaoumes reqmrea oy me user, ~"J IQenury tl!Vl/L
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ters to rmmrmze these Issues m the event of a contingency deployment decision· and ( 4) support 
the development of mature operational requirements and Concept Of OperatiOns (CONOPS) 
which ensure the deployment of the deSIIed end-to-end system behaviOr 

PROJECT NUMBER: 1651 
PROJECT TITLE: Innovative Science and Technology (IS&T) 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0602173C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
45,509 

FY 1996 
50,739 

FY1997 
52,614 

To prepare to meet cntical future active defense needs, advanced technology programs will mvest 
m a balanced program of !ugh leverage technologies that yield Improved capabilities across a 
selected range of boost phase and terminal defense mterceptors, advanced target sensors, and 
mnovative science The objectives of these investments are to provide (1) component technolo
gies that offer Improved performance or reduced costs for our acquisition programs, (2) a better 
understanding of the physical processes to support the acquisition programs, and (3) technical 
solution options to mitigate unpredicted threats. Tlus proJect explores mnovative technologies of 
mterest to Ballistic Missile Defense Orgarnzation (BMDO). Unlike other BMDO proJects that 
fund near term technology and testing efforts, this proJect mvests seed money m !ugh nsk technol
ogies that could dramatically change how Ballistic Missile Defense (BMD) develops future sys
tems Cause and explOit breakthroughs m science that will keep BMD at the foremost edge of 
what is possible. Conduct proof-of-concept demonstrations that transition technology to develop
ment programs 

Many of today's baseline technologies on BMDO systems like Theater High Altitude Area 
Defense (THAAD), Extended Range Intercept Technology (ERINT), and Ground Based Radar 
(GBR) are available only because of Wise mvestment m innovative technology 10 years ago 
Examples mclude· Indmm Antimomde and Mercury Cadmium Telluride ultrasensitive detectors, 
32-bit Reduced Instruction Set Computer (RISC) processors for Image analysis, composite mate
nals for lightweight satellite structures, Interferometric fiber optic gyroscopes for sophisticated 
gmdance and control, and solid-state Gallium Arsemde transrmtter/receivers for BMDO radars. 
The IS&T program IS the only Research and Development (R&D) program in the Defense 
Department focussed on future BMDO technical reqmrements 

These programs will focus, to the maximum extent feasible, on mnovative technologies m support 
of future BMD sensor and mterceptor systems These systems will reqmre processmg, sensor, 
power, opucs, propulsiOn, and commumcatwns capabilities beyond those currently bemg devel
oped. An Important goal of the programs IS to Identify, develop, and demonstrate mnovative tech
nologies wluch will dramatically Improve BMD system performance 

PROJECT NUMBER: 1660 
PROJECT TITLE: Statutory and Mandated Programs 
PROGRAM ELEMENT/FUNDING($ in Thousands): 
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0602173C RDT&E 
0603173C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
38,496 
4,323 

FY 1996 
42,569 
4,302 

There are three programs managed under tins proJect: 

• Small Business Innovative Research; 

• Technology Applications; 

FY 1997 
52,699 
4,323 

• Historically Black Colleges and UruversJties/Mmority Institutions 

The Small Busmess lru!ovanve Research (SBIR) program explores mnovatlve concepts pursuant 
to PL102-564 wluch mandates a two phase competition for small busmesses With mnovatlve tech
nologies. 

The Technology Applications Program, established m 1986, makes BMD teclu!ology available to 
federal agencies, state and local goverrunents, and U.S. busmess and research mterests The pro
gram obJective IS to develop and support the transfer of Ballistic Missile Defense (BMD) denved 
technology to other Department of Defense applicatiOns as well as other federal, state and local 
government agencies, federal laboratones, uruvers1ties, and the domestic, corrunerical, and pn
vate sector. 

The Histoncally Black Colleges and Universllles/Mmonty Institutions (HBCUIMI) Program 
mc1eases and Improves the participation of these colleges and institutiOns m the BMDO program. 
It also responds to Section 832 of PL 101-510 which establishes a spec1fic goal withm the overall 
five percent goal for HBCU and Mls and mtroduces them to BMDO technologies a11d the particu
lars of the BMDO procurement process. 

Each program will focus, to the maximum extent feas1ble, on innovative technologies m support 
of future BMD sensor and mterceptor systems These systems will requrre processmg, sensor
power, optlc5, propulsion, and commumcations capabililles beyond those currently bemg devel
oped. An important goal of each program IS to Identify, develop, and demonstrate mnovauve 
technologies wluch will dramatically Improve BMD system performance. 

PROJECT NUMBER: 2154 
PROJECT TITLE: Theater Missile Defense-Ground Based Radar (TMD-GBR) 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0603861C RDT&E 
0604861C RDT&E 
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PROJECT DESCRIPTION: 
The Theater Missile Defense-Ground Based Radar (TMD-GBR) IS the acqutsJtion and fire control 
radar of the Theater High Altitude Area Defense (THAAD) weapon system. TMD-GBR IS 
designed to provide threat early wammg, threat type classification, mterceptor fire control, exter
nal sensor cuemg, launch and Impact pomt estimates for the THAAD weapon system (project 
2260). Also, the TMD-GBR IS reqmred to provide cuemg support to other TMD systems such as 
PATRIOT. TMD-GBR is based on state-of-the-art solid-state X-band radar technologies. The 
TMD-GBR program will purchase one Demonstration And Validation (DernNal) radar and two 
User Operational EvaluatiOn System (UOES) radars. The TMD-GBR DernNal radar will be used 
to support the 1mt1al radar integration and mterceptor tests at Wlute Sands Missile Range m FY 
1995, continmng radar charactenzatwn tests at Unitied States Army Kwajalem Atoll (USAKA) m 
FY 1996. At the end of the TMD-GBR DernNal program the DernNal radar and !Is associated 
equipment will be transferred to the NatiOnal Missile Defense-Radar Technology Demonstrator 
(NMD-RTD) program The User Operational Evaluation Systems (UOES) radars will continue 
mtegrated THAAD weapon system testmg m FY 1996 and be avrulable for Lnruted User Tests 
and contingency deployments in FY 1997. The Engmeenng and Manufacturmg Development 
(EMD) program will expand the UOES performance charactenstics to meet the Operational 
Reqmrements Document (ORD) objective system reqmrements Included m the TMD-GBR pro
gram IS a Solid-state Demonstration Array (SSDA) program, concentrating on mcreased transmit/ 
receive module performance and producJbihty and mruntrunmg the ability for competitive award 
of the EMD effort. 

PROJECT NUMBER: 2160 
PROJECT TITLE: Thill Existing System Modifications 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603872C RDT &E 

PROJECT DESCRIPTION: 

FY1995 
15,701 

FY 1996 
26,869 

FY 1997 
25,000 

The Theater Missile Defense (TMD) program IS structured to field a defensive capability agrunst 
theater ballistic missiles as quickly as possible by upgradmg existing active defense systems 
while developmg more advanced TMD capabilities. As such, TMD improvements can be made 
mcrementally. 

Tlus project provides the enhancement of wammg and surveillance capabilities, mcludmg fixed 
and mobile ground based tactical processmg of launch detection data (from the Defense Support 
Program (DSP), space early warnmg systems, or other means) and netted surveillance to support 
mtercepts and broader defense coverage. 

This project Implements non-Major Defense AcquiSition Program (MDAP) modificatiOns to cur
rent and ex!Simg wammg and surveillance systems that result m fielded Improvements to TMD 
capabilities This project consists of three programs, Cuemg and Nettmg, TALON SHIELD, and 
Extended Airborne Global Launch Evaluator (EAGLE) 

F.lCt,nrlPrl A1rhom" Glohal I .mmch F.valnator fhA(iLhl 

A-15 



flppendixA 

- Cuemg And Nettrng-

Cuemg and Nettmg IS a program developmg software and hardware modificatiOns for PATRIOT 
whJch will allow PATRIOT to receive and process cueing data from theater sensors such as the 
Jomt Tactical Ground Statwn (JTAGS) and the TPS-59 These cues allow early track Initiation 
and allow planrung for multiple shot engagements. 

-TALON SHIELD -

TALON SHffiLD processmg equipment, located at Falcon Air Force Base, receives and processes 
DSP and other natiOnal Intelligence data on Theater Ballistic Missile (TBM) events to provide 
timely warrung of TBM launch pomt, time, and azimuth, and Impact pomt prediction to tactical 
units. Processmg equipment IS located at the National Test Facility (NTF). Tills program IS I elated 
to Army JTAGS and Air Force Attack and Launch Early Reportmg to Theater (ALERT) pro
grams. 

-EAGLE-

The EAGLE is developing and fielding a TBM detectiOn, trackmg, and cuemg system aboard Air 
Force E-3 Airborne Wammg and Control System (AWACS) mcraft Consisting of a passive 
Infrared Search and Track (IRST) sensor and an eye safe laser ranger, EAGLE provides precise 
cues to deployed Theater Missile Defense-Ground Based Radar (TMD-GBR) and SPY-I fue con
trol radars, as well as early, highly accurate improved esumates of TBM launch pomts and tmpact 
pomts. EAGLE's precise trackmg begms before booster burnout and continues through the early 
post-boost phase of nuss1le flight Against long-range TBMs, EAGLE will track m-fught missiles 
pnor to their detection by surface based radars, wruch are constrained by v1ewmg linutahons 
Imposed by curvature of the earth EAGLE target cues Will be much more accurate than those 
avrulable from TALON SHIELD or JTAGS, whJch do not support extended range, smgle-beam 
radar acqms1Uon of long-range TBMs. EAGLE's highly accurate prediction of a TBM's future 
trajectory makes it unnecessary for fire control radars to search for a missile, enabling the radars 
to acquue the TBM earlier, at longer range, usmg a smgle, precisely pomted radar beam This 
longer range acquisition permits earlier launch of interceptors, y1eldmg a dramatic mcrease m the 
defended area (footpnnt) for Theater High Altitude Area Defense (THAAD) and SM-2 Blk IVA. 

PROJECT NUMBER: 2257 
PROJECT TITLE: PATRIOT 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0208865C PROC 
0604865C RDT &E 
0604866C RDT&E 
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FY 1995 
253,272 
276,283 
74,000 
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FY 1996 
399,463 
247,921 
19,485 
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FY 1997 
413,608 
160,070 
9,760 
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PROJECT DESCRIPTION: 
PATRiar IS a long-range, mobile, field Army and Corps au defense system, which uses gmded 
miSsiles to S!ffiultaneously engage and destroy multiple targets at varymg ranges. The PATRIOT 
Advanced Capab!lity Level-3 (PAC-3) Upgrade Program IS the latest evolution of the phased 
material change Improvement program to PATRIOT The matenal changes will provide Improved 
performance across the spectrum for system and threat mtercept performance The matenal 
changes mclude a new PAC-3 missile (previously known as Extended Range Intercept Techiiol
ogy (ERINT)), remote launch capabilities, commurucations and computer/software Improve
ments, and radar upgrades to enhance system performance by improvmg Its multifunctiOn 
capability for tracking, and target handling capability against au breathing, ballistic and crmse 
missile threats. The PATRiar operates as lower tier of the Army's Theater Missile Defense 
(TMD) enclave concept and is developmg the capacity to mteract with the Navy Cooperative 
Engagement Capability (CEC) system. 

This proJeCt includes nsk reduction activities associated with the PAC-3 system mcludmg the 
PAC-3 missile There are three sets of activities; the PAC-3 miSsile and system mtegratwn actiVI
ties; the Mountain Top Demonstration, and captive carry and Hardware-In-The-Loop (HWIL) 
testing of a 16" seeker. This proJect addresses PAC-3 missile system nsks mcludmg; system mte
gration of the PAC-3 missile; maneuvermg reentry threat vehicles; Electromc Counter-counter
measures, relocation of threat vehicle payloads and low altitude and, low radar cross-sectiOn 
cruise missiles in a !ugh clutter and or adverse weather environment. 

PROJECT NUMBER: 2259 
PROJECT TITLE: Israeli Cooperative Projects 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603173C RDT &E 
0603872C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
3,000 

48,068 

FY 1996 
0 

56,558 

FY 1997 
0 

44,200 

This project mcludes the Arrow Continuation Expenments (ACES) ProJect, the Arrow Deploy
ability ProJect (ADP), the Israel! Test Bed (ITB), the Israel! System Engmeermg and Integration 
(ISE&I) ProJect, the Israel! Boost Phase Intercept (BPI) System Study (lliiS) and the Israeli Co
Operative Research and Development proJect. 

Arrow Continuation Expenments (ACES) IS a U S -Gove=ent of Israel (GOI) IDIIial!ve to 
assist the GOI to develop an AntHacttcal Ballistic Missile (ATBM) Interceptor and to provide the 
basis for an mformed engineermg and manufactunng decision for an ATBM defense capability 
and to provide the U S With technology mformatwn and data ACES IS a follow-on to the Arrow 
Expenments proJect that developed the preprototype Arrow I mterceptor. The fmt phase of 
ACES, completed m the third quarter FY 1994, featured crllicallethality tests usmg the Arrow I 
mterceptor with the Arrow II warhead. The second phase of ACES consists of the design, devel
opment and test of the Arrow II mterceptor If successful, the Arrow II will salisfy the Israeli 
reqmrement for an mterceptor for defense of military assets and populauon centers and Will sup
port U.S technology base reqmrements for new advanced antHacttcal bal!Jst1c miSSile techiiolo-
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gtes that could be mcorporated mto the U.S two tier Theater Missile Defense (TMD) system. 

After US plannmg activities in FY 1994, the Arrow Deployab!ltty Project (ADP) m FY 1995 
starts to pursue the research and development of technologies associated wtth the deployment of 
the Arrow Weapon System and to permit the Government of Israel to make a dectsion on !Is own 
uuttative regarding deployment of this system wtthout financtal participation by the U.S. beyond 
the Research and Development (R&D) stage Th!s effort Will mclude three system-level flight 
tests of the U S.-Israeli cooperatively developed Arrow II interceptor and launcher supported by 
the Israeh-developed fire control radar and battle management control center. Stud!es wtll be 
done to define mterfaces reqmred for Arrow Weapon System mteroperabtl!ty with U.S. TMD sys
tems, lethality, !all assessment and productbility Pnor to obligation of funds to execute ADP 
R&D efforts, the Prestdent must cerl!fy to the Congress that a Memorandum of Agreement 
(MOA) exists wtth Israel for these projects, that each project provtdes benefits to the U.S., that the 
Arrow rrusstle has completed a successful mtercept, and that the Government of Israel contmues 
to adhere to export controls pursuant to the Missile Technology Control Regune (MTCR). Subse
quent U.S.-Israeh cooperative R&D on other balhsttc missile defense concepts would occur m the 
future. 

The Israel! Test Bed (ITB) Program IS a cooperative effort between the U S. and the GOI. The ITB 
JS a med!um lo h!gh fidelity theater rrussile defense stmulat!On that provtdes the capabthty to eval
uate potential lsraeh missile defenses, aids the Israeli Mmtstry Of Defense (IMOD) m the deci
sion of wh!ch defense systems to field, provides ms1ghts mto man's role m TMD, and trams 
personnel to function m a TMD environment A structured set of jOmt U.S./Israeh expenments IS 
bemg executed to evaluate the role of rrussi!e defenses m both mature and contmgency Middle 
East theater operatiOns. Th!s fundmg also provtdes for a portion of the operation and mamtenance 
of the ITB and plarmed enhancements. Completed expenments Identified additional enhance
ments needed to Improve the ITB as an analysts tool. The enhancements mcorporated in the ITB 
to date mclude an adaptive radar simulation, an Improved threat model and a Boost Phase Inter
cept (BPI) simulation The BPI enhancement benefits the Israel! BPI study The planned Adaptive 
Battle Management Center (BMC) enhancement wtll benefit the U.S. by enablmg the ITB to sim
ulate a wtde vanety of command and control and interoperab!lity Issues. 

The Israel! System Engmeering and Integration (ISE&I) continues to provtde analyses and Arrow 
Weapon System arch!tecture optwns in support of the Israeli Mtsstle Defense System. The spe
ctfic actlvttles that comprise the ISE&I effort are: Arrow Weapon System Design, ACES Con
formance, frB Conformance, Hyperveloctty Weapon System Study, Lethaltty Study, Kill 
Assessment Study, and analysts of expenments conducted on the HYBRID model to add!ess the 
complex muluparameter problems that artse m TMD systems analysts. The ISE&I effort provtdes 
support to the ITB proJect by servmg as the on-stte morutor of ITB enhancement efforts, respond
mg to problems encountered m the expenments effort, obtammg or developmg needed algonthms 
and schemes for accomphsh!ng various defensive tasks, servmg as the hatson between the ITB 
effort and the ACES Project, and servmg as the expert on Israel! defenstve strategies and plans 
The ISE&I effort also prov1des expert assessments and analysts of radar related modelmg Issues. 

The Israel! BPI Study showed the feastb!l!ly and ullhty of usmg htgh altitude, long endurance 
U nmaned Aenal Veh!cles (UAV s) to perform very stressmg rrusst!e defense rrussions to protect 
the State of Israel A prehrrunary cost and operatwnal effecl!veness assessment concluded that 
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such a system could be very complementary to Arrow and developed quickly With indigenous 
Israeli technology. 

The Israel Cooperauve Research and Development ProJect will advance emerging TMD technol
ogies to the technology demonstration phase to provide for the defense of the State of Israel, sup
port U.S technology base needs for these technologies, and pursue mteroperability With U.S. 
TMD systems Candidate technologies today are the conllnualion of the electrothermal gun exper
iments and advancement of the Israeli Boost Phase Intercept concept Efforts m this area Will not 
begin until FY 1997. This limmg provides for mamrallon of U S. reqUirements for these areas of 
TMD technologies. 

PROJECT NUMBER: 2260 
PROJECT TITLE: . THAAD 
PROGRALVI ELEMENT/FUNDING ($in Thousands): 

FY 1995 FY 1996 
0603861C RDT&E 453,051 413,769 
0604861C RDT&E 0 0 
0604861C MIT..,CON 0 13,600 
0603872C RDT&E 27,022 0 

PROJECT DESCRIPTION: 

FY 1997 
64,000 

460,000 
4,700 

0 

The Theater High Altitude Area Defense (THAAD) system IS bemg designed to negate Theater 
Ballislic Missiles (TBM) at long ranges and !ugh alumdes. Its long-range mtercept capability Will 
make possible the proteclion of broad areas, dispersed assets, and populalion centers agamst TBM 
attacks THAAD, combmed With the Theater Missile Defense-Ground Based Radar (TMD
GBR), forms the THAAD system The TMD-GBR (ProJect 2154) provides fire control and sur
veillance for THAAD THAAD Will be mteroperable With both existmg and furore au defense 
systems Tlus netted and chstnbuted Battle Management/Command, Control, Commumcatwns, 
Integrauon (BMJC3I) arcluteclilre will provide robust protectiOn agamst the TBM threat spec
trum. The THAAD element mcludes missiles, launchers, BM/C3I units, and support eqmpment. 

The THAAD Demonstration And Validation (DernNal) program Will develop a design for the 
obJecl!ve THAAD system and demonstrate the capabilities of the system m a senes of 14 flight 
tests The residual hardware resulting from the DernNal program (to mclude an opuon for 40 
missiles) will be used for a prototype "battalwn" called the User OperatiOnal Evalualion System 
(UOES) The UOES will be used for early operauonal assessment and for soldiers to mfluence 
the final design, but Will also be av311able for use as a contmgenc1 capability dunng a national 
emergency It IS proJected to consist of four launchers, two BM/C I umts, two TMD-GBRs and 
support eqmpment with an oplion to procure 40 IT!lSSiles Due to the accelerated DernNal pro
gram schedule, the UOES and DernNal flight test system components Will not have the full func
tiOnality reqmred for the obJective THAAD system Sufficient functiOnality Will be mcluded to 
fully demonstrate the system capabilities, resolve technical Issues to support advanced develop
ment, and sausfy all exit cntena for lVhlestone II The productiOn of the UOES will provide valu
able nsk reductwn benefit for the obJeclive system and will facilitate early user testmg The 
obJective system design will be developed and tested m the Engmeenng, Manufactunng, and 
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Development (EMD) phase Tlus phase will lead to low rate tmual production and subsequent 
fielclmg m the 2002 time frame 

Durmg FY 1995 and FY 1996 the DernNal flight test program will be conducted at Wlute Sands 
Mtsstle Range (WSMR), New MeXIco. The fhght test schedule conststs of 14 flights and system 
tests wluch began m Apnl 1995. The first fhght venfied the baste operations of the THAAD rms
stle. THAAD's first mtercept of a target TBM will occur m the tlurd fhght test planned m the 
fourth quartei of FY 1995 

PROJECT NUMBER: 2262 
PROJECT 11TLE: MEADS (formerly Corps SAM) 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0603869C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
14,971 

FY1996 
30,442 

FY 1997 
33,400 

The Corps SA.t\1 program has been focused on sausfymg the cnucal need to provtde low-to
meclmm au and theater rmss1le defense to the maneuver forces and other U.S. and alhed criucal 
forward deployed assets from attack by both balhstlc rmss1les and au breathing threats. In Febru
ary 1995, the Department of Defense (DoD) stgned a multilateral Statement of Intent (SOl) with 
Germany, France, and Italy to cooperate on the JOint development of a medmm rur and rmsstle 
defense system referred to as the Medmm Extended Au Defense System (MEADS) Tlus jomt 
mternattonal program Will now develop this capab1hty. The system will support force proJectiOn 
operations from early entry to decisive operatiOns. It will consist of rmss!les, launchers, sensors, 
and Battle Management Command, Control, Commumcauons, Computers, and Intelligence (EM/ 
C4I) elements. The system Will be eastly transportable by all strategic and tacucal hft atrcraft. 
The system IS to begm Project Defrmuon and Validation (PD& V) m FY 1996. 

PROJECT NUMBER: 2263 
PROJECT TITLE: Sea Based Area Theater Ballistic Missile Defense (TBMD) 

(Lower Tier) 
'PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0208867C PROC 
0603867C RDT&E 
0604867C RDT &E 

PROJECT DESCRIPTION: 

FY1995 
14,394 
139,676 

0 

FY 1996 
16,897 

0 
237,473 

FY 1997 
91,561 

0 
193,600 

The Navy Area TBMD project bmlds on the national mvestment m AEGIS slups, weapon sys
tems, and rmsstles. Two classes of slups contmue to be deployed wtth the AEGIS combat system· 
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the CG-47 Ticonderoga-class cruisers and the DDG-51 Burke-class destroyers. Navy theater bal
listic rrussile defense capability will take advantage of the attributes of naval forces includmg 
overseas presence, mobility, flexibility, and sustamab1lity m order to provide protectiOn to debar
kation ports, coastal arrfields, amphibious objective areas, Allied forces ashore, populatiOn cen
ters, and other high value sites Navy assets Will provide an option for an m1t1al Theater Ballistic 
Missile (TBM) defense for the msert10n of add!tionalland based TBMD assets and other exped!
tionary forces m an opposed envrronment. 

This project provides: 

• ModificatiOns to the AEGIS combat system (ACS) to mclude modifications to the 
command and decision system, the AEGIS display system, and the radar system (AN/ 
SPY-IBID), 

• MollificatiOns to the STANDARD Missile (SM-2 Block IV) and the AEGIS weapon 
control system with a STANDARD Missile (SM- 2 Block IVA) m FY 2000 capable of 
engagmg TBMs m the endoatmosphere; 

• F1eldmg a User Operational Evaluation System (UOES) cons1stmg of the SM-2 Block 
IVA and selected, !muted non-tactical ACS modifications m FY 1998 If reqmred to 
counter an ex1stmg threat 

PROJECT NUMBER: 2358 
PROJECT TITLE: HAWK System BM/C3 

PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0208863C PROC 
0603863C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
3,804 

26,800 

FY1996 
5,106 

23,188 

FY 1997 
20,430 

0 

This project will provide a Theater Missile Defense (TMD) capability for U.S. Marme Corps 
operations This Manne Corps' TMD Imtlatlve IS jOmtly funded with Ballistic Missile Defense 
Orgamzatlon (BMDO) and Will yield a low nsk, near term capability for exped!t!onary forces 
agamst short-range ballistic rruss1!es The program consists of mod1fymg the TPS-59 long-range 
air surveillance radar and the HAWK weapon system to allow detection, trackmg, and engage
ment of short-range Theater Ballistic Missiles (TBMs). The program Will also provide a commu
mcatiOns mterface by developmg an Air Defense Commumcat10ns Platform (ADCP). 

Modifications to the TMD mode of the TPS-59 radar w1ll add a ballistic rruss!le detectiOn and 
trackmg capability Techmcal, developmental, and operatiOnal testing IS scheduled for FY 1996 
with first umts eqmpped m early FY 1997. 

The HAWK weapon system modificatiOns mclude upgrades to the battery command post and 
Improvements to the HAWK missile that Will result m a rruss!le configuration called the 
"Improved lethality rruss1le" The modified HAWK battery command post Will process cuemg 
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data to control the !ugh-power illuminator radar. The improved lethality unss1le w1ll mcorporate 
fuse and warhead Improvements. Improved lethality missile modification lats will be procurred 
and mstalled by the end of FY 1996. ProductiOn of the battery command post modificatiOn kits 
will begm m FY 1995. The installation of all battery command post modifications will be com
pleted by the end of FY 1996. 

The Air Defense Communications Platform (ADCP) will convert TPS-59 data messages and Tac
t.J.cal Data Information Link-J (TADll..-J) formatted messages mto the intra-battery data link for
mats reqmred by the HAWK weapon system The ADCP w1ll also transunt TADll..-J fonnatted 
messages to other theater sensors. Tlus commun1catwns mterface IS currently m development and 
mitial production will begm in FY 1996. 

PROJECT NUMBER: 3152 
PROJECT 11TLE: NMD System Engineering 
PROGRAM ELEJ\-illNT/FUNDING ($ in Thousands): 

0603871C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
20,402 

FY 1996 
19,357 

FY 1997 
17,975 

The Nat.J.onal Missile Defense (NMD) Program's goal Is to develop and mamtam the optiOn to 
deploy a cost-effective, operationally effective and Antiballistic Missile (ABM) Treaty compliant 
system designed to protect the Umted States against lnmted ballistic unssile threats, mcludmg 
accidental or unauthorized launches or tlurd world attacks The NMD system elements are the 
Ground Based Interceptor (GBI), the Ground Based Radar (GBR), the Space and Missile Track
ing System (SMTS), and Battle Management/Command, Control and Commumcations (BMIC\ 
Tlus proJect p10V1des the engmeenng, analysis, and documentation necessary· to translate user 
1eqmrements into system and element requirements needed to bmld, mtegrate, and test the sys
tem; to evaluate alternative system arclutectures (combinations of system elements) for the pur
pose of selectmg those that best meet program needs and constramts; to develop and evaluate 
vanous contingency deployment options as a hedge against the emergence of unexpected threats, 
and, to develop an mvestment strategy that leverages TMD developments and support.J.ng technol
ogies m a way that best ut.J.hzes scarce program resources. Funds are provided to develop system 
simulations at the National Test Facility (NTF) wluch support user concept of operatiOn develop
ment and evaluatiOn (war gammg), 1dentifymg Command and Control (C2) mterfaces and inter
operability 1ssues, and modelmg arclutecture alternatives. The proJeCt also mcludes survivability 
assessments 

PROJECT NUJ\<ffiER: 3153 
PROJECT TITLE: Architecture Analysis I BM/C3 Initiatives 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 
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0603173C RDT&E 
0603871C RDT&E 
0603872C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
7,392 

0 
4,820 

FY 1996 
0 

3,110 
9,330 

FY 1997 
0 

3,125 
9,375 
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Tlus project ensures that 1ssues re1atm5 to system arclutecture and Battle Management/Command, 
Control and Commumcatwns (BM/C ) are addressed m a coordinated and synergistic manner 
across all Balhstic M1sslle Defense Organ1zauon (BMDO) Nattonal M1ss1le Defense (NMD) and 
Theater M1ssile Defense (TMD) efforts. Tlus project mc1udes systems analyses of alternative bal
listic rmssile defense architectures and concepts These analyses are mdependent studies of ele
ment des1gns, arclutecture performance, alternative arclutectures and theu performance, 
arclutecture costs, and insertion of emergmg technologies mto the system elements to reduce 
costs and mcrease effectiveness Efforts also mclude rmsswn analyses and simulations wluch 
focus on defimng balhsttc rmss1le defense concepts; the Impact of these concepts on mternauonal 
stability, deterrence, and arms control; and strategic and tactical effectiveness of proposed archi
tectures 

Efforts also mclude the system-level ovemght and coordmauon of all BMDO BMJC3 develop
ment and acquismon acttvitles m the role of semor advisor to the Director, BMDO. Tlus effort 
will provide for the synergistic formulatiOn and execution of all BMD Advanced Development 
BMJC3 research, development, and acqulS!tion activities across TMD and NMD Program Ele
ments. 

PROJECT 1\TlJMBER: 3157 
PROJECT TITLE: Environment, Siting, and Facilities 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

FY 1995 FY1996 FY 1997 
0603173C RDT &E 5,606 0 0 
0603871C MILCON 530 832 974 
0603871C RDT&E 0 1,345 1,351 
0603872C !vffi.CON 0 2,577 2,961 
0603872C RDT &E 0 4,036 4,054 

PROJECT DESCRIPTION: 
Tlus proJect provtdes environmental program guidance, environmental Impact analyses and docu
mentatiOn, real property facility sitmg, and facility management and acqms!liOn support for 
National Missile Defense (NMD) and Theater MISSile Defense (TMD) The project plans, pro
grams, budgets, and oversees the facility acqulSltiOn through Mllllary ConstructiOn (Mll..CON) 
and Research Development Test and Evaluatton (RDT&E) construction projects The project pro
VIdes gmdance and leads Balhstlc MISSile Defense Organization (BMDO) environmental comph
ance, pollutiOn preventiOn, other environmental efforts, and the Environmental Assessment and 
Environmental Impact Statement for NMD and TMD acuvmes The project develops gmdance 

ance. oollutiOn oreventwn. omer environmental enorts. and tne t:nvironmentaJ Assessment and 
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for Executmg Agents on facility sltlng, facility acqms1tion, and environmental matters. The 
proJect mcludes MILCON design funds to support design of BMDO's maJor and mmor MILCON 
proJects. 

PROJECT NUMBER: 3160 
PROJECT TITLE: Readiness Planning 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0603871C RDT&E 
0603872C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
13,470 
1,146 

FY1996 
14,469 
1,951 

FY 1997 
17,302 
1,960 

For NatiOnal Missile Defense (NMD), tlus proJect Identifies deployment actiVIties and nnpacts on 
fielding an operationally effective, treaty compliant ABM capability w1tlun the shortest possible 
time. The near term program actiVIties focus on cntlcal path analysis to Identify those activities 
prov1dmg the greatest time reduction potential. Tlus effort not only Identifies time reductiOn 
acUvitles, but morutors those activities to ensure time reductiOn reality and 11 mcludes such items 
as state-of-the ·art element/component msertion, produc!b!hty engmeenng, mdustnal base capac
Ity assessment, specialty engmeenng, nsk nullgatlon activities, development of Site activation 
reqmrements, and supportability planrung for schedule and affordab1hty Issues resolution Tlus 
mformat10n, and its relat!onslup to the NMD program, IS descnbed m a contmgency deployment 
plannmg document and mcludes alJ NMD architecture optiOns Yearly fundmg IS necessary to 
resolve cnt1cal time line Issues to mclude site design, environmental Impact, and Military Con
struction (MIL CON) as the NMD Readmess program reaches its first phase of matunty. The con
tmgency deployment plan, updated annually, will gmde the NMD Readmess Program and define 
the NMD Contmgency Deployment System. Systems analysis efforts focus on NMD-wide 
assessments of budget formulauon and execution, systems mtegration, and systems effectiveness 
These assessments contnbute to reducing NMD program nsks and ensunng the avrulabilny of a 
cost-effecuve Anllbalhsl!c Missile (ABM) system 

Tlus effort also mcludes identifymg and trackmg the U S. mdustrial base capabilities, as well as 
the support and trrurung mfrastructure needed for a potential NMD deployment The ope1at1onal 
smtab1lity actiVIties integrate specialty engmeenng functions at the BalJistlc Missile Defense 
(BMD) level mcludmg produc!b!hty, acqmsitwn logistics, training, etc, for NMD. Another 
emphasis of the program IS to ensure that cntlcal pacing of subsystems meets reqmred perfor
mance cntena Tlus emphasis IS currently m metrology, to generate measurement standards for 
long wavelength infrared focal planes cnl!cal for both Theater Missile Defense (TMD) and NMD 
components 

For TMD, tlus proJect supports the development ofTMD systems w1th emphasis on producib!hty 
trade-offs and logistics supportability concepts and their integration mto the diverse Tl'viD ele
ments The proJect focuses these actiVIties by coordmatmg efforts between the Services The 
TMD readmess activities mclude producibJI!Iy and planrung for manufactunng, acqulSltJOn logis
tics, metrology, and trrunmg The efforts will concentrate on Idenufing and analyzmg cnucal 
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TMD systems level deployment, support, produc1b1lity and manufacturing risks, mdustrial base 
capability 1ssues and developing IDltigation plans for these areas to ensure operatwnal requrre
ments and Ballistic M1ss1le Defense OrgamzatlOn (BMDO) affordability obJecllves are met. 

PROJECT NUMBER: 3251 
PROJECT TITLE: Systems Engineering and Technical Support 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

0603872C RDT&E 

PROJECT DESCRIPTION: 

FY1995 
53,207 

FY 1996 
47,836 

FY 1997 
56,926 

Tlus project provides system engmeenng and teclu!ical support for the mtegrallon of Serv1ce sup
plied weapon systems to fac1htate the 1denuficauon and resoluuon of mter-Serv1ce mtegrauon and 
mteroperab1lity 1ssues; teclmtcal and engmeenng assessments and trade-off studles of Theater 
Missile Defense (TMD) system architectures and concepts; support for Umted Kmgdom (U.K.) 
sensor data fuswn stl!dJes; Ballistic Missile Defense (BMD) system survivabihty oversight and 
assessment; nsk reductiOn and acqmsltiOn strearnJinmg support; modeling, simulauon, expen
ment, and flight test support, development and mamtenance of techmcal and prograrnmatlc data 
bases; and preparatiOn of technical reports, bnefings, and prograrnmauc documentation associ
ated With TMD stl!dles and cntical1ssues. 

PROJECT NUMBER: 3261 
PROJECT TITLE: BM/C3I Concepts 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0208864C PROC 
0603864C RDT &E 
0604864C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
0 

20,009 
534 

FY 1996 
32,242 
24,231 
14,301 

FY 1997 
20,300 
24,425 
17,976 

The primary IDlSSion of this proJect IS to provide the warfighter With an integrated and mteropera
ble Theater Missile Defense (TMD) Battle Management/Command, Control, CommunicatiOns, 
and mtelhgence (BMJC3I) capability having the fleXIbihty to meet a wide range of threats and 
expected needs. The BMJC3I arcrutecture for TMD is built upon the ex1st1ng Command and Con
trol (C2) structure for Theater Au Defense (TAD) and adds the commumcauons hnking TMD c2 

nodes, weapons, and sensors, and the TMD mterfaces to mtelhgence systems and other support
mg capab1ht1es. The Ballisuc Miss1le Defense Organ1zauon (BMDO), from its JOmt perspective, 
uses tlus proJeCt to oversee mdependent weapon systems development and to prov1de gu1dance, 
standards, equipment, mtegatwn, and analys1s to max1ID1ze the performance of a mulurude of 
sensors, mterceptors, and C nodes and to synerg1ze the1r md1v!dual contnbutwns to an mtegrated 
Jomt theater-w1de TMD system BMDO has three maJor thrusts to the TMD BMJC3I program. 

sensors. mtercentors. and c~ nodes and to svnennze their IndiVIdual contnbutlons to an mte!!rated 
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The first thrust estabhshes the hnks and means for receipt and m-theater dissernmatwn of launch 
warning informatiOn from space based and mtelligence systems external to TMD This proJect 
supports the system engmeering of their capabihty and prototype development of Items such as 
gateways between NatiOnal Technical Means and the Jomt Data Network Some elements of this 
thrust are funded separately under different programs such as the Jomt Tactical Ground Station 
(JTAGS). This proJect focuses on the efforts to hnk these separate systems mto the theater. 

The second th!ust of the BMJC3I program focuses on the communication of mformation v1a the 
Jomt Data Net and interoperabihty among systems Interoperab1hty includes both the conununi
cations equipment, lmks, and protocols and the common command and control procedures 
between different weapons systems to ensure a truly mtegrated theater-wide ballistic missile 
defense system. The cornerstone ofTMD mteroperabJhty and the Joint Data Net IS the Jomt Tac
tical Information Distnbutwn System (JTIDS) and the Tactical Data InformatiOn Lmk-J (TADIL-

? 
J) message format. This proJect builds upon existing TAD c- networks to develop and Implement 
new messages and lmks necessary for ballistic nuss!le engagements. It mcludes the mtegratJOn of 
JTIDS terminals mto Theater Balhstic Missile Defense (TBMD) C2 platforms and the software 
upgrades necessary to uulize new TBMD mformation WJthm the C2 systems. Fundmg for FY 
1996 mcludes Initial procurement of JTIDS terminals for the Jomt Data Net, the start of integrat
mg termmals into multi-Service platforms, and UOES implementation. 

The third thrust of the BMJC3I program directs attentiOn to the Service upgrades of c2 centers. 
Vanous command center upgrades are included m tills project to reduce deciSion rnakmg time 
necessary to effectively engage ballistic nussiles. Agam, BMDO leverages off several eXIsting 
Service funded theater air defense command center upgrades and this proJeCt funds only the spe
cific TMD related aspects of these upgrades. BMDO's central direction and support of hardware 
and software developments will produce an mtegrated C2 capability for TMD 

The effects of early warning, improved interoperab1hty, mtegration, and command center 
upgrades on current and ernergmg TBMD doctrme are operationally analyzed through war games, 
srmulation, and rnodelmg to opunuze the integrated Jomt Theater Ballistic Missile Defense Sys
tem in support of the Jomt Forces Commander. 

All of the efforts m this proJect are designed to prov1de a sean!less interoperable archltecnrre to 
provide timely warnmg and mformation necessary to reduce deciSion times and allow more 
opportunitie5 to efficiently and effectively engage hostile nussiles The deSJred end result IS to 
kill more nussiles and reduce casualties to U.S. and fnendly forces. 

PROJECT Nffi\;ffiER: 3265 
PROJECT TITLE: User Interface 
PROGRA.J."\1 ELElVIENT/FUNDING ($in Thousands): 

0603871C RDT&E 
0603872C RDT&E 

UOU.:JO I 1\.- K..U 1 cx..r:. 
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FY 1995 
1,248 

12,603 

FY 1996 
1,443 
16,843 

~,~~J 

FY 1997 
1,530 
16,926 
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PROJECT DESCRIPTION: 
Development of an effeclive Nalional Missile Defense (NMD) program requires a close user 
interface to ensure user and developer consistency With respect to operational requirements, con
cepts of operalion, and mtegration of multi-Service systems. Tlus proJect supports BalJisl!c Mis
sile Defense Orgaruzation's (BMDO's) NMD mterface with the nulitary operalional community 
through mtegrated development of war game simulalions using NMD Models to evaluate opera
tional requrrements and concepts of operalions Analyses and simulalions are performed to 
address system effectiveness of proposed NMD system arclutectures against near and far term 
ballistic nussile threats Results support acl!V!lies reqmred for strategic gammg with CINCs to 
Identify roles, rrussions, and requrrements for NMD. Funds from tlus project are also provided to 
operalional users for development and refinement of operatiOnal requirements and concepts of 
operalion for employment of NMD NMD war games are the vehicle by wluch these concepts are 
mtegrated mto the overall Ballistic Missile Defense (BMD) system deployment strategy and plan
rung. 

For Theater Missile Defense (TMD), tlus proJect supports the Commander in Cluefs (CINCs) m 
the execution of var10us exercises to provide the basis for the assessment, development, and 
Improvement of TMD capabilities. This proJect integrates new teclu!ology and hardware mto the 
CINC exercises to examrne !ls effectiveness and contribution to the TMD nussion. The program 
enables the collection of operational data that IS used to evaluate the effectiveness of TMD sys
tems, arclutectures and operational concepts. The proJect provides a framework for the CINCs to 
perform TMD trrurung and make TMD part of everyday busmess. Also, this proJect provides the 
basis for the mtegration of User Operational Evaluation Systems (UOESs) A UOES IS a proto
type operational system of hardware and procedures wluch Will be user operated for field evalua
tion purposes. Through the UOES program the CINCs develop battle management command, 
control, and communiCatiOns architectures, formulate and test operational concepts, and deter
mine operatiOnal requirements. 

Tlus proJect also supports the mterfaces that must be provided to the nulitary operatiOnal commu
nity. Analyses and simulatiOns address systems effectiveness of proposed BMD system arclutec
tures agrunst ballislic nuss1le threats to U.S deployed forces, our Allies and friends Analytical 
results are used to support aclivilies required for the Defense acquiSitiOn process Theater and 
strategic garrung With the ClNCs IS supported to Identify roles, misswns, and requirements for 
BMD Funds are also provided from this proJect to operatiOnal users to enable them to develop 
and refine theu Operational Requrrement Documents (ORDs) and Concept Of Operat10ns 
(CONOPS) for employmg BMD and ensunng that these concept are mtegrated mto the overall 
BMD system deployment strategy and plannmg. 

PROJECT NUMBER: 3270 
PROJECT TITLE: Threat and Countermeasures Program 
PROGRAM ELEMENT/FUNDING ($ in Thousands): 

FY 1995 FY 1996 FY 1997 
0603173C RDT &E 30,167 0 0 
0603871C RDT&E 0 8,272 8,312 
0603872C RDT&E 0 24,810 24,931 

UOU.J 1 I.)\..... KU 1 OCD .JU,lO/ u u 
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PROJECT DESCRIPTION: 
The Ballistic Missile Defense Orgaruzation (BMDO) Threat and Countermeasures Program 
defines potential adversary military systems and forces, principally theater and strategic lTI!ssiles, 
which the Ballistic Missile Defense (BMD) system could confront. To accomplish this lTI!SSIOn, 
BMDO has a threat defirution and development program which IS based on Intelhgence Commu
ruty proJections and IS traceable to quantifiable analysis The Program comprises three component 
tasks: Intelligence Threat, Countermeasures Integration, and System Threat Scenano Generation. 

- Intelhgence Threat Task -

The BMD Intelligence Threat task provides mtelligence commumty validated National Missile 
Defense (NMD) and Theater MISSile Defense (TMD) threat descnptions. The Intelligence Threat 
task divides the threat mto four major categones: Operational Threat Envrronment, Targets, Sys
tem Specific Threats (SST), and Reactive Threats Operational Threat Envuonment includes 
assessments of the NMD and TMD operauonal and technological environments and proJects the 
effects of developments and trends on mission capability. Targets mclude a projection of tore1gn 
theater and strateg1c lTI!ssile threat systems and the countermeasures that enhance their perfor
mance This mcludes force structure, performance charactensucs, and sample Signatures System 
Specific Threat mcludes reconnaissance, surveillance, and target acquisition; lethal and nonlethal 
threats; and regiOnal integrated SST assessments Reactive Threats are those that an adversary 
may develop as a result of deployment of U.S. NMD and TMD systems. 

- System Threat Scenano Generation Task -

The accurate specification and charactenzauon of ballistic lTI!SSiles and the appropnate develop
ment and intc:grat10n of scenanos usmg these characterizations are critical to the analysis of alter
native ballistic lTI!ssiie architectures, the performance assessments of potential tech!!ology 
applications, and the operational performance evaluatiOns of candidate designs. This task pro
Vides baseline and excursiOn scenano descnptions m documentary and magnetic form for use m 
BMDO TMD Cost and OperatiOnal Effectiveness Analysis (COEA) evaluations and NMD system 
and architecture analyses These descriptions are the only approved threat employment portrayals 
authorized for acceptable BMDO analys1s. This task' 

A-28 

• Identifies user needs for threat scenano descnpt10ns 

• Identifies analyses needed to fully specify and characterize the threat lTI!SSJ!e systems, 
penetration ruds, tactics, etc , and ensures the analyses are accomplished; 

• Provides the analysis results to allmterested agencies for revww and comment; 

• Addresses cnt!cal threat Issues which arise dunng the analysis process, 

• Ensures all supportmg agencies' v1ews on threat Issues are fully rured; 

• Reviews, approves, produces, and dJstnbutes all System Threat Scenano Descnpt10ns; 

• Produces threat computer tapes and supportmg documentation for use by the develop
ment and acqwsi!Ion commumties. 
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- Countermeasures IntegratiOn Task -

The BMDO Countermeasure Integration (CMI) Program assists BMD acqulSltion program offices 
m developmg ballisl!c missile defense systems that are robust to potentlal countermeasures and 
are practical and w1tlun the means of anticipated adversaries. Included 1s support to the BMD 
threat development process and advance warning to BMDO system des1gners The CMI program 
deterrrunes the effectlveness of potenual countermeasures through analysis, h!gh fidelity Simula
tions, and ground and flight tests. The BMDO CMI Program reviews BMD systems for suscepti
bilities and 1dent1fies potentlal countermeasure concepts. CMI then analyses the potential 
effectiveness of each countermeasure concept and charactenzes credible countermeasures by pro
V!dmg designs and performance parameters The CMI program mforms Intelligence and system 
threat developers of potentlal countermeasures, mforms BMD system designers w1th advance 
wammg of potential countermeasures, and assists BMD system designers m developmg counter
countermeasures. Providmg vulnerability and suscept1b1lity mformatlon to the system designers 
early enables them to build robustness mto the1r des1gns dunng the early stages of the system 
development process, a cost -effecuve means for prov1dmg a fleXIble h!gh performance des1gn 

PROJECT NUMBER: 3352 
PROJECT TITLE: Modeling and Simulations 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603173C RDT &E 
0603871 C RDT &E 
0603872C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
3,000 
19,000 
64,801 

FY 1996 
0 

15,779 
70,521 

FY 1997 
0 

26,834 
57,486 

Tills prOJeCt provides for the development of validated models and Simulation techniques and 
tools that are cntical m assessing the performance capabilities of Ballistic Missile Defense 
(BMD) systems. Th!s IS a h!ghly complex problem requmng high performance vector and paral
lel processmg supercomputers as well as scalar processors and advanced graphic workstations 
Th!s cost -effective approach will reduce h1gh cost missile test programs and will ·establish 
reqwrements for future technology This capability 1s housed at the Natlonal Test Facility (NTF), 
and the Advanced Research Center/Simulauon Center (ARC/SC). These fac1ht1es are capable of 
operatmg m a distributed mtegrated sJmulauon envuonrnent and hosts modelmg and Simulation 
war games that provide the analys1s, integration, demonstration, and performance venficauon 
capability for BMD systems. These facilities are provided to all Services and procedures have 
been established that ensure efficient uuhzauon and sound venficauon, validation, and accredita
l!on 

PROJECT NUMBER: 3354 
PROJECT TITLE: Targets Support 
PROGRAM ELEMENT/FUNDING($ in Thousands): 

... &.& .. Et"'"""' ........... .t"t''-".1. .. 
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0603872C RDT &E 

IPROJECT DESCRIPTION: 

FY 1995 
64,042 

FY 1996 
26,091 

FY 1997 
29,900 

Tlus project provides targets and services needed to support the testmg and evaluauon of BMD 
programs. It IS a segment of the Balhsuc Mlss1le Defense Organ1zaUon (BMDO) Consohdated 
Targets Prog1am (CTP) The CTP rnisswn IS to provide threat representauve ballisllc nnssile tar
get system support to mterceptor and sensor development and acqulSltwn programs. For Theater 
Missile Defense (TMD) this project funds the development of target systems and Foreign Military 
AcqmslUon (FMA) to support TMD test and evaluauon. Also funded are the refurbishment and 
support costs of retired nnssile systems components that are used to construct the target systems. 
The Theater High AlUtude Area Defense (THAAD), PATRIOT Advanced Capability Level-3 
(PAC-3), and Navy programs reqmre target system support to accomplish theu planned test and 
evaluation The THAAD program mtends to use the newly developed Hera target system with 
plarmed launches from Wlute Sands, NM and Wake Island mto the Kwajalein Missile Range 
(KMR) Impact area. The PAC-3 program will use Storm and Hera targets launched from Wlute 
Sands and the Navy may use Hera targets launched from Pacific Missile Range Facihty (PMRF) 
Barkmg Sands, Kauru, HI mto open ocean impact areas. 

For Natwnal Missile Defense (NMD), this project provides threat-credible balhsuc nnssile target 
system support to mterceptor and sensor development and acqmsition programs. The Midcourse 
Space Expenment (MSX) and Exoatmosphenc Kill Velucle (EKV) programs require target sys
tem support to accomphsh their planned test and evaluation. The MSX program mtends to use the 
Strategic Target System(STARS) launched from Barkmg Sands, Kauai, while the EKV program 
plans to use Mmuteman (MM II) equipped With the Mulu-Service Launch System (MSLS), 
launched from Vandenberg AFB. 

PROJECT NUIVffiER: 3359 
PROJECT TITLE: System Test & Evaluation 
PROGRAM ELEMENT/FUl'.'DING ($in Thousands): 

0603871C RDT&E 
0603872C RDT &E 

PROJECT DESCRIPTION: 

FY 1995 
14,100 
27,758 

FY 1996 
17,904 
47,137 

FY 1997 
18,382 
46,720 

Tlus effort provides for Test Readmess Program (TRP) p1annmg oversight and coordinatiOn of 
mtegrated Test and EvaluatiOn activlUes and mterelement, as well as inter-Service Test and Evalu
ation efforts. It provides mdependent evaluation of systems teclu10logy programs and special 
reviews Tlus effort provides fundmg for the TRP Test and Evaluatwn Summary (TES) which 
outlmes testmg for the NaUonal Missile Defense (NMD) TRP It also provides fundmg for the 
Integrated System Test Capabihty (ISTC) Development Tlus tool provides NMD system level 
Hardware-In-The-Loop (HWIL) tesUng. For Theater Missile Defense (TMD), the project pro
Vides credible esumates of kmetic energy weapon lethality agrunst theater balhstJc rmss!les and 
fidelity models and simu1atwn to support system development testmg Another objective of this 
program IS the executiOn of mdependent techmcal reviews, system analyses and performance 

fidelity models and simu1atwn to support system development testmg Another objective of this 
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evaluatiOns which contribute to the development of the Ballistic Missile Defense (BMD) family 
of systems and to the successful achievement of acquisition milestones The perfonnance evalua
tion has as Its primary goals the Identification and understandmg of system-level perfonnance 
drivers and the mitigation of technical nsk Efforts mclude short -tenn special studres, focused 
techmcal mvestigations, and participation m test readiness reviews intendmg to ensure successful 
test and experiments. 

PROJECT NUMBER: 3360 
PROJECT TITLE: Test Resources 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0603173C RDT &E 
0603871C RDT&E 
0603872C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
6,963 
11,558 
25,585 

FY 1996 
0 

11,411 
34,237 

FY 1997 
0 

11,951 
35,853 

This proJect provides for test mfrastructure for common ground test facilities and range Instru
mentation. The common ground test facilities mclude: the Kinetic Kill Vehicle Hardware-in-the
Loop Simulator (KHll..S) at Eglin AFB, Fort Walton Beach, FL, the Hypervelocity Wmd Tunnel 
Number 9 (Tunnel 9) at the Naval Surface Warfare Center, White Oak, MD; the Aero-optical 
Evaluation Center (AOEC) located at Calspan Corp., Buffalo, NY; the Kinetic Energy Weapon 
Digital EmulatiOn Center (KDEC) at U.S Anny Space and Strategrc Defense Command, Hunts
ville, AL; the Anny Missile Optical Range (Al\10R) at the US Anny Missile Command, Hunts
ville, AL; the Portable Optical Sensor Tester (POST) and the Charactenzation of Low 
Background Mosarcs (CALM) at Rockwell International, Anaheim, CA; the Naval Research and 
Development (NRaD) facility located at the Naval Command, Control and Ocean Survmllance 
Center, San Diego, CA, the National Hover Test Facility (NHTF) at Edwards AFB, CA; the Cen
ter for Research Support (CERES) located at Falcon AFB, Colorado Spnngs, CO; and the mfra
red and blackbody standards at the National Institute of Standards and Techimlogy (NIST) m 
Gaithersburg, MD The common range facilities mclude national ranges such as: the White 
Sands Missile Range (WSMR) located m Las Cruces, NM, the Kwajalein Missile Range (KMR) 
with the Wake Island Complex located m the Marshall Islands; the Pacific Missile Range Facility 
(PMRF) located at Kauar, HI; the Gulf Test Range (GTR) located at Eglm AFB, Fort Walton 
Beach, FL.; the Eastern Test Range (ETR) located at Patrrck AFB, Cape Canaveral, FL; and the 
Western Test Range (WTR) at Vandenburg AFB, Lompoc, CA The range instrumentation 
mcludes special test eqmpment, data collection assets, and range mstrumentatwn upgrades 
mcludmg: the High Altitude Observatory (HALO) With the Infrared Imaging System (IRIS) sen
sor, based at Aeromet, Inc., Tulsa, OK; and the Raptd Optical Beam Steenng (ROBS) system, the 
Sea-Lite Beam Duector (SLBD), the Expenmental Test System (ETS), and the fugh Altitude 
Optical Imagmg System (HAOIS), all based at White Sands Missile Range, Las Cruces, NM. The 
range mstrumentatwn mcludes special test eqmpment, data collection assets, and range mstru
mentatlon upgrades mcludmg the KwaJalem Missile Range Safety System (KMRSS) located at 
the Kwajalem Missile Range (KMR) in the Marshall Islands. These ground test facilities, ranges, 
and mstrumentatwn assets provide valuable program nsk reduction and test ImplementatiOn capa
bility m support of the balhsl!c rmssile defense test and evaluatiOn program. The ground test 
facilltles provide a cost -effective method of testmg and evaluatmg applicable component and sub-

ancl mstrumentat10n ''"sets nrovtde valuable nro!!ram nsk reduction and test rmnlementatton cana-
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system level technologies The range instrumentation provides a cost-effective capability to col
lect test vehicle charactenstics and performance data on flight tests These facilities and capabili
ties support component des1gn, verificatiOn and validation of target realism, and the evaluation of 
test results. 

PROJECT NUMBER: 4000 
PROJECT TITLE: Program Management 
PROGRAM ELEMENT/FUNDING ($in Thousands): 

0605218C RDT&E 
0603871C RDT&E 

PROJECT DESCRIPTION: 

FY 1995 
163,206 
3,330 

FY 1996 
185,542 

0 

FY 1997 
188,418 

0 

This project prov1des support m three basic areas personnel and related support costs, funding 
for meeting fluctuation costs and contract termmations, and assistance reqmred to fund support 
serv1ce contracts. 

Personnel and related support costs common to all BMDO projects mclude support of the Office 
of the Duector, Ballistic M1ssile Defense Organization and his staff located Within the Washing
ton, D.C. area, as well as BMDO's Executing Agents Within the U.S. Anny Space & Strategic 
Defense Command, U.S. Anny PEO M1ssile Defense, U.S Navy PEO for Theater Defense, US 
Air Force PEO office, and the National Test Fac1hty This project supports funding for personnel 
salaries, benefits, and supportive costs such as rents, utilities, supplies, etc 

This project prov1des fundmg to meet operational, contractual, and statutory fiscal requirements 
Operational 1eqmrements mclude reimbursable services acqu1red through the Defense Busmess 
Operating Fund (DBOF), such as accounting services prov1ded by the Defense Finance and 
Accountmg Serv1ce (DFAS). Contractual reqmrements mclude reserves for special tenrunatlon 
costs on designated contracts and proviSlons for terminating other programs as required. BMDO 
has additiOnal reqmrements to prov1de for foreign currency fluctuations on its !united number of 
fore1gn contracts Fmally, statutory reqmrements include fundmg for charges to cancelled appro
pnations m accordance with Public Law 101-510 

Assistance required to support BMDO overhead management functions mcludes contracts to fully 
support functions such as ADP operations, access control, and graph1cs support, as well as to sup
plement the BMDO government personnel. Typ1cal efforts mclude cost esumatmg, secunty man
agement, contracts management, strateg1c relatiOns management and mformatlon management 
These efforts mclude assessment of techmcal project des1gn, development and testmg, test plan
ning, assessment of techiiology matunty and techiiology mtegratwn across BMDO projects, and 
support of des1gn rev1ews and technology mterface meetings Program control tasks mclude 
assessment of schedule, cost, and performance, With attendant documentation of the many related 
programmatic 1ssues The reqmrement for this area 1s based on most economical and effic1ent uu
hzatwn of contractors versus government personnel 
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Annual Report To Congress On Ballistic Missile Defense 

Reporting reqmrements for the Annual Report to Congress on BallistiC lVliss1le Defense as speci
fied by section 224 of the NatiOnal Defense Authonzatwn Act for F1scal Years 1990 and 1991, as 
amended by sectron 240 of the NatiOnal Defense Authonzatwn Act for Fiscal Year 1994: 

(1) A statement of the bas1c strategy for research and development bemg pursued by the Depart
ment under the Ballistic Missile Defense program, mcludmg the relatlve prionty bemg given, 
respectlvely, to the development of near-term deployment optrons and research of longer term 
technological approaches. 

(2) A detruled descriptiOn of each program or proJect wluch IS mcluded m the Ballistic Missile 
Defense program or wluch otherwise relates to defense agrunst strategic ballistic missiles, mclud
mg a technical evaluation of each such program or proJect and an assessment as to when each can 
be brought to full-scale engmeenng development (Engmeenng Manufactunng Development)(as
sunung fundmg as requested or programmed) 

(3) A clear defimtlon of the obJectives of each planned deployment phase of the Ballistic Missile 
Defense program or defense agrunst strategic baJhsuc miss!les 

( 4) An explanatiOn of the relationship between each such phase and each program and project 
associated With the proposed arclutecture for that phase 

(5) The status of consulta!.ions With the other member nauons of the North Atlantic Treaty Organi
zat.Jon, Japan, and other appropriate allies concernmg research being conducted m the BaJhstJc 
lVlissile Defense pro gram 

(6) A statement of the compliance of the planned BMD development and testmg programs with 
eXJstmg arms control agreements, mcludmg the 1972 Antibalhsuc Missile Treaty 

(7) A rev1ew of possible countermeasures of the Soviet Umon to specific BMD programs, an esti
mate of the time and cost reqmred for the Soviet Urn on to develop each such countermeasure, and 
an evaluation of the adequacy of the BMD programs described m the report to respond to such 
countermeasures. 

(8) Detruls regardmg fundmg of programs and projects for the Balhsuc Missile Defense prograrn 
(mcludmg the arnounts authonzed, appropnated, and made avrulable for obligation after undis
tributed reductiOns or other offsettmg reductions were earned out), as follows· 

(A) The level of requested and appropnated fundmg provided for the current fiscal year for 
each prograrn a!ld project m the BaJhsuc Missile Defense program budgetary presen
tatiOn matenals provided to Congress 
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(B) The aggregate amount of fundmg provrded for previous fiscal years (mcludmg the cur
rent fiscal year) for each program and proJect. 

(C) The amount requested to be appropnated for each such program and proJect for the 
next fiscal year. 

(D) The amount progranuned to be requested for each such program and proJect for the 
followmg fiscal year. 

(E) The amount reqUired to reach the next signrficant rmlestone for each demonstration 
program and each maJor technology program. 

(9) Detruls on what Ballistic Missile Defense program technologres can be developed or deployed 
wrtlun the next 5 to 10 years to defend against srgnificant rmlitary threats and help accomplish 
critical rmhtary misswns The rmsswns to be considered mclude the following 

(A) Defending elements of the Armed Forces abroad and Umted States alhes agrunst tacti
cal ballistic rmssiles, particularly new and highly accurate shorter range ballistic mis
srles of the former Soviet Umon armed with conventional, chermcal, or nuclear 
wru·heads 

(B) Defending agrunst an accidental launch of strategrc ballistic rmssiles agrunst the 
Uruted States. 

(C) Defendmg agamst a hrmted but rmhtarily effective attack by the former Soviet Umon 
armed at drsrupting the National Command Authority or other valuable rruhtary assets. 

(D)Provulmg sufficient warrung and tracking mformation to defend or effectively evade 
possrble attacks by the former Sovret Umon agrunst military satellites, mcludmg those 
m high orbrts. 

(E) Provrde early warrung and attack assessment information and the necessary surviVable 
Command, Control, and Commumcatwns to facilitate the use ofUmted States rmhtary 
forces m defense agrunst possrble conventional or strategrc attacks by the fomer Sovret 
Umon 

(F) Prov.idmg protectron of the United States population from a nuclear attack by the 
former Sovret Umon. 

(G) Any other srgn.ificant near-term rmlitary mission that the application of BMD technol
ogres rmght help to accomplish. 

(1 0) For each of the near-term military missiOns listed m paragraph (9), the report shall mclude 
the folowmg: 

B-2 

(A) A list of specrfic program elements of the Ballistic Mrssrle Defense program that are 
pertment to such rmssron 

(B) The Secretary's estimate of the miUal operating capability dates for the architecture of 
systems to accomplish such rmssions. 

(C) The Secretary's estimate of the level of fundmg necessary for each program to reach 
those mmal operatmg capabrlity dates 
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(D) The Secretary's estimate of the survivability or Cost Effectiveness at the Margm of 
such arch!tectl!res or systems agamst current and proJected threats from the former 
Soviet Union. 
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--------------- Acronyms 



AAWC 

ABCS 

ABCCC 

ABL 

ABM 

ACAP 

ACCS 

ACE 

ACE 

ACES 

ACS 

ACS 

ACID 

ADCP 

ADP 

ADTOC 

ADWC 

AFffAA 

AGARD 

AGRE 

AHWG 

AIRFOR 

AIST 

AIT 

ALERT 

ALERT 
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Acronyms 

Anti-Air Warfare Connnander 

Advanced Beam Control System 

Airborne Connnand and Control Center 

Arrborne Laser 

Anubalhsuc Missile 

Advanced Capabilities 

Airspace Connnand/Control System 

(ARM) Countermeasure Evaluator 

Allied Connnand Europe 

Arrow Contmuation Expenments 

AEGIS Combat System 

Attitude Control System 

Advanced Concept Technology DemonstratiOn 

Arr Defense Commumcatwns Platform 

Arrow Deployabihty ProJect 

Air Defense Tactical Operations Center 

Arr Defense Warfare Center 

Arr Force Executive Agent For Theater Air Defense 

Advisory Group On Aerospace Research and Development 

Active Geophysical Rocket Expenment 

Ad Hoc Working Group 

Air Force 

Advanced Interceptor and Systems Technology 

Atmosphenc Interceptor Technology 

Attack and Launch Early Reportmg To Theater 

Attack and Launch Early Reportmg To Theater 
F' 1 
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ALI 

AMG 

AMOR 

AOA 

AOC 

AOEC 

APEX 

ARC/SC 

ARM 

ARRC 

ASAS 

AST 

AST 
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