UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhibit R-2

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY

COST: (Dol lars in Thousands)

Proj ect FY 2004 FY 2005 FY 2006 FY 2007 FYy 2008 FY 2009 FYy 2010 FY 2011
Nunmber & Act ual Estinmate Estimate Estimate Estimate Estimate Estimate Estimate
Title
Total PE 229, 851 135, 758 82,538 84, 043 81, 395 113, 630 121, 596 63, 449
R2487 DP-2 VECTORED THRUST Al RCRAFT PROGRAM
4,806 7,429 0 0 0 0 0 0
R2821 | NTEGRATED HYPERSONI C AEROVECHANI CS TOOL PROGRAM (| HAT)
3, 387 0 0 0 0 0 0 0
R2823 PRECI SI ON STRI KE NAVI GATOR ( PSN)
968 0 0 0 0 0 0 0
R2911 POVWER PRQJECTI ON ADVANCED TECHNOLOGY/ | HPRPT
167, 827 85, 324 82, 538 84, 043 81, 395 113, 630 121, 596 63, 449
R3022 JO NT NON LETHAL WEAPONS
0 311 0 0 0 0 0 0
R9008 FREE ELECTRON LASER ( FEL)
2,074 2,179 0 0 0 0 0 0
R9010 VARI ABLE ENG NE NOZZLE
1, 444 0 0 0 0 0 0 0
R9012 MAGDALENA RI DGE OBSERVATORY
10, 087 0 0 0 0 0 0 0
RO134 HI GH SPEED ANTI - RADI ATI ON DEMONSTRATI ON ( HSAD)
4,942 4,953 0 0 0 0 0 0
RO136 ADVANCED LI FTI NG BODY RESEARCH PROGRAM
4,831 4,953 0 0 0 0 0 0
R9292 ADVANCED THI N FI LM CQOATI NGS
4,812 1,684 0 0 0 0 0 0
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R9293

R9294

R9295

R9296

R9297

R9298

R9299

R9302

R9432

R9446

R9447

R9449

R9450

R9451

R9452

H SPD, HEAVY LIFT, SHALLOW DRAFT- CAPABLE WATERCRAFT

7,383 0 0 0 0 0
| NTEGRATED HI GH PAYOFF ROCKET PROPULSI ON TECHNOLOGY PROGRAM (| HPRPT)
987 0 0 0 0 0
LARCE AREA MULTI - SPECTRAL SAPPH RE W NDOAS FOR Al RBORNE RECON

1, 639 0 0 0 0 0
LADAR- LASER RADAR

2,924 2,081 0 0 0 0
LOW PONER MEGA- PERFORMANCE UAV PROCESSI NG ENG NES

1, 442 1,981 0 0 0 0
LOW COST TERM NAL | MAG NG SEEKER

2,924 4,457 0 0 0 0
ADVANCED TECHNOLOG ES FOR PRI NTED W RI NG ASSEMBLY FABRI CATI ON

4,096 3, 368 0 0 0 0
UNCOOLED HI GH RESOLUTI ON | NFRARED SENSCRS

3,278 0 0 0 0 0
CENTER FOR COASTLI NE SECURI TY TECHNOLOGY

0 2,477 0 0 0 0
ADVANCED ELECTRI C DRI VES

0 1, 485 0 0 0 0
ARTI CULATED STABLE OCEAN PLATFORM

0 991 0 0 0 0
H GH OPERATI NG TEMPERATURE M DWAVE | NFRARED SENSORS

0 1,684 0 0 0 0
MULTI - FUNCTI ONAL, HI GH PERFORMANCE DUAL BAND | MAG NG

0 1, 684 0 0 0 0
QUI ET HI GH SPEED PROPULSI ON

0 3, 566 0 0 0 0

SPACE SURVEI LLANCE TECHNOLOGY
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PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY

0 3, 467 0 0 0 0 0 0
R9453 ULTRA- SHORT PULSE LASER M CROVACHI NI NG
0 1,684 0 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Thi s program devel ops and denonstrates advanced
technol ogi es, including Directed Energy, for naval weapon systens, and El ectric Warship. This Program El ement
(PE) includes elenments of the follow ng Future Naval Capabilities (FNCs); Time Critical Strike (TCS)

Aut ononmous Operations (AO, and Know edge Superiority Assurance (KSA). Wthin the Naval Transformation
Roadmap, this investment will achieve one of four key transformational capabilities required by Sea Strike as
wel |l as technically enable elements of both Sea Shield and Force Net.

Due to the nunber of efforts in this PE, the programs described herein are representative of the work included
in this PE
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PROGRAM CHANGE SUMVARY:

DATE: Feb 2005

FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget Subm ssion 260, 688 92, 359 69, 501 66, 634
Cong Resci ssi ons/ Adj ust nent s/ Undi st. Reducti ons 0 -1, 363 0 0
Congr essi onal Action 0 50, 600 0 0
Executi on Adj ustnents - 24,987 0 0 0
FNC Real i gnnent 0 0 1, 875 7,268
Non- Pay Inflation Adjustnents -244 0 0 0
Pr ogr am Adj ust ment s -3,528 -5,838 11, 038 9,733
Rat e Adj ustments 0 0 124 408
SBI R Assessnent -2,078 0 0 0
FY 2006/ 2007 President's Budget Submni ssion 229, 851 135, 758 82, 538 84, 043

PROGRAM CHANGE SUWMMARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not appli cabl e.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY
PRQJECT NUMBER  R2911 PRQIECT Tl TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY/ | HPRPT

COST: (Dol lars in Thousands)

Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FYy 2010 Fy 2011
Nunber Act ual Estimate Estimate Estinate Estimate Estimate Estimate Estinmate
& Title

R2911 POVWER PRQIECTI ON ADVANCED TECHNOLOGY/ | HPRPT

167, 827 85, 324 82,538 84,043 81, 395 113, 630 121, 596 63, 449

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This Project includes elenents of the follow ng Future
Naval Capabilities (FNCs): Time Critical Strike (TCS); Autononous Operations (AO.

B. ACCOVPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
PREC!I SI ON STRI KE TECHNOLOGY 33,923 37,797 52, 044 49, 263

This project focuses on the devel opnent of high speed (Mach 3 to Mach 4+) propul sion technol ogies that wll
support the devel opnent of strike weapons that will significantly decrease the |aunch to engagenent tineline.
I nvestments under this activity were previously reported under the Tinme Critical Strike Future Naval
Capability (FNC). This new Activity breakout provides inproved clarification of the overall investnent scope.
Increase in FY 2006 and FY 2007 is due to a program adjustnent for HyFly and NAI RATTLRS.

FY 2004 Acconpli shnents:

- National Aerospace Initiative Revolutionary Approach To Time-critical Long Range Strike (NAI RATTLRS):
Conpl eted System Definition of the design |l everaging the Integrated H gh-Performance Turbi ne Technol ogy
project's Joint Expendabl e Turbi ne Engi ne Concepts (JETEC) thrust. Initiated studies to identify potenti al
concepts that address perfornance of the first flight denonstration vehicle, and depict the evolution into
weaponi zed configurations.

- Exploitation and Depl oynent Efforts: Conpleted casting of HyFly Airframe. Conpleted Sled Test to
denonstrate stage separation.
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BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT Tl TLE: POWNER PROJECTI ON ADVANCED TECHNOLOGY
PRQJECT NUMBER  R2911 PRQIECT Tl TLE: PONER PROJECTI ON ADVANCED TECHNOLOGY/ | HPRPT
FY 2005 Pl ans:
- NAI RATTLRS: Initiate inlet/engine/nozzle integration and conponent testing. Initiate fabrication of |ong
| ead fl ow path hardware and ground testing of airfrane configurations. Initiate design & risk reduction

activities which lead to prelimnary design.
- Exploitation and Depl oynent efforts: Continue HyFly project efforts by conducting unpowered flights to
denonstrate aircraft separation and booster powered flight.

FY 2006 Pl ans:

NAI RATTLRS: $8, 500

Hy- Fly: $11, 500

- NAI RATTLRS: Conplete a prelimnary design review of the proposed concept. Fabricate safe separation
flight test vehicles and flight test hardware. Accelerate technical devel opment of individual conponents.
- Exploitation and Depl oynent efforts: Conplete two fully powered HyFly flights to denponstrate flight

wor t hi ness.

FY 2007 Pl ans:

NAI RATTLRS: $18, 000

HyFl y: $2, 000

- NAI RATTLRS: Conplete final conponent denonstrations and validations along with a critical design review
Conduct system checkouts and fabrication of flight denmonstration vehicles. Performa safe separation flight
test.

- Exploitation and Depl oynent efforts: Conplete four fully powered HyFly flights to denmonstrate flight

per f or mance.

- Electromagnetic Gun (EM Gun: Develop and fabricate a full scale proof of concept 32 nega joules (nuzzle
energy) denonstrator for testing of integrated |aunch package in 2009. Conduct testing of capacitor based
pul se form ng network systemto 32 nmega joules (of 100 required) of stored power with prototypical rail gun
system

FY 2004 FY 2005 FY 2006 FY 2007
JO NT UNVANNED COVBAT Al R SYSTEM 102, 591 0 0 0

The O fice of Naval Research supports the Defense Advanced Research Project Agency (DARPA) - |led Joint
Unmanned Comnbat Air Systems (J-UCAS) effort (formerly Unmanned Conbat Aerial Vehicle - (Naval Version)), in
conjunction with Air Force, to devel op and denonstrate technical feasibility, mlitary utility and operationa
Rl Line Item 16
Page 6 of 20

UNCLASSI FI ED



UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY
PRQJECT NUMBER  R2911 PRQIECT Tl TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY/ | HPRPT

val ue for a networked system of high performance, weaponi zed unnanned air vehicles to effectively and

af fordably prosecute 21st century conbat nissions — including suppression of eneny air defenses, collaborative
el ectronic attack, penetrating surveillance, and deep strike — within the enmergi ng gl obal comand and contro
architecture. Milti-year funding in this project will provide for two robust flight denonstrations to

encour age i nnovation, fully explore the potential, and develop options for reduced risk transition to
acqui sition.

The technical challenges of J-UCAS include: (1) suitability of an advanced | ow observable air vehicle for
carrier based | aunch and recovery, (2) integrated manned/unnmanned air and deck operations, and (3) associ ated
M ssion Control System (MCS) carrier integration. Two full flight denonstrations are planned to include
simul ati on and surrogate buil dups, carrier air operations, catapult launch and arrested | anding, deck and

nm ssi on operations.

FY 2004 Acconplishnents:

- Continued design and planning tasks. [Initiated detailed air vehicle, surrogate, and MCS software design and
air vehicle fabrication. Performed nission control at sea denmonstration and prelimnary, mdtermand critica
design reviews. This effort transitions to DARPA in FY 2005.

FY 2004 FY 2005 FY 2006 FY 2007
TI ME CRI TI CAL STRI KE 19, 809 31, 163 8, 868 15, 374

This activity supports the Future Naval Capability programin Time Critical Strike (TCS). The specific
m ssion of TCS integrates surveillance, indications and warnings, target identification, targeting, fire order

generation and di ssem nation, engagenent and kill mechani snms, and damage assessnment processes to address
critical nobile targets, urban targets, short dwell targets and deeply buried targets. TCS technol ogies
reduce the tine to conduct strike in all functional areas of the kill chain. This activity includes support

to the following TCS rel ated Enabling Capabilities: Advanced Sensors; Automated Control of Large Sensor

Net wor ks; Advanced Naval Fires Technol ogy; Dynanic Target Engagerment & Enhanced Sensor Capabilities; Hostile
Fire Detection and Response; Marine and Unmanned Vehicles Tactical Intelligence Surveillance & Reconnai ssance
(I'SR); M ne Counterneasures Capacity; and Rapid Covert Surveillance System Depl oynent and Light Wi ght Torpedo
| mpr ovenent .

Decrease in funding fromFY 2005 to FY 2006 is due to conmpletion of initiatives. Increase in funding fromFY
2006 to FY 2007 is due to newinitiatives.
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PRQJECT NUMBER  R2911 PRQIECT Tl TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY/ | HPRPT

FY 2004 Accomnplishnents:

- Advanced Gun Barrel & Targeting Technol ogy (AGIT): Continued devel opment and scal ed testing of advanced
conposite liners for gun (Naval, 5") systens.

- Real Tine Execution Decision Support: Conpleted software inplenentation and systemand unit |evel test.

- Cruise Mssile Real Time Retargeting (CVRTR): Continued devel opment of V.3 and V.4 sensors for |ow cost
term nal seeker, and test subconponents of V.3 sensor

- Precision Strike Navigator (PSN): Continued devel opnent of chem cal and nechani cal processes for | ow cost
precision Fiber Optic Gyro (FOG Inertial Measurenent Unit (1 MJ), and provide |ow accuracy unit for

eval uati on.

- High-Speed Anti Radiation Mssile (HSARM: Continued devel opment and subsystemtest of an advanced dua
node anti-radiation mssile seeker incorporating advanced seeker, aperture, guidance and control technol ogies
for a ramet-powered mssile airfrane.

- Hyper Spectral Imaging: Conpleted integration of visible sub-systemw th near and far infra-red
spectrometers, optical train, selected position/pointing systemreference, and enhanced detect al gorithns for
real time processor

FY 2005 Pl ans:

- AGIT: Continue prior year efforts and begin |arge scale gun prototyping with nmaterials sel ected.

- CMRTR: Continue programby perfornming full systemtest of V.3 sensor, continue devel opment of V.4 sensor
for Iow cost term nal seeker, integrate V.2, V.3 sensors with V.4, and performV.4 subsystemtests.

- PSN:  Continue devel opment of |ow cost precision FOG | MJ and deliver updated high accuracy unit ready for
eval uati on.

- HSARM Conpl ete devel opnent, subsystem and system |l evel flight test denonstration of an advanced dual nobde
anti-radiation nmissile seeker for a ranjet-powered mssile airfrane. Classified effort will devel op
classified seeker technology for tinme critical targeting.

- Low Cost Cuided Imagi ng Rocket: Conplete effort to develop a | owcost rocket systemthat uses an imagi ng
seeker which can be used against a wi de variety of targets.

- Ground Mving Target Indicator (GMIl) Capability: Begin initial planning for a | owcost, single board radar
system suitable for use on a | ong endurance Unmanned Air Vehicle (UAV).

FY 2006 Pl ans:

- AGIT: Take conpl eted anal ytical nodeling and scal ed prototypes of advanced |iner coatings and al um num
conposite nmetal matrix material designs and conplete fabrication of a full scale conposite barrel test
section.
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- HSARM Conplete classified effort to devel op seeker technology for tine critical targeting.
- GVl Capability: Initiate task to provide a | ow cost, single board radar system suitable for use on a | ong
endur ance UAV.
- Utra Endurance UAV: Initiate effort to provide affordable, high endurance platfornl propulsion with

Commercial Of the Shelf (COTS) and nodified COTS components for persistent | SR targeting, Bonb Damage
Assessnent / Bonb Damage | ndication (BDA/BDI), and weapon delivery.

FY 2007 Pl ans:

- AGIT: Complete testing and transition inproved coatings and composite 155mm full scal e Naval Gun Advanced
Prototype Barrel with advanced |onger life bore liner. Transition effort to DD(X) R&D effort.

- GVl Scout: Conplete the prelinmnary design of a | owcost, single board GVIl radar system suitable for use
on a | ong endurance UAV.

- Utra Endurance UAV: Conplete the prelimnary design for |ong endurance UAV propul sion conponents with
payl oad capacity greater than 250 pounds. The design will include the capability for ship recovery and to
di spense sensor fused weapons.

- Near Real Tinme BDA/BDI System Conplete assessnment of existing BDA and BDI tools and procedures to
determ ne the current state of the technology. Initiate task to provide near real tine battle damage
infornmation required to evaluate mssion effectiveness. This task will exploit existing sensors and if
necessary nodify sensors to neet requirenents.

- Image Video Analysis: Initiate effort to provide the capability to detect targets and assess battl e damage
frominmagery and video captured by various nmanned and unnmanned pl atformns.
- Real -Tinme Ground Mwving Target: Initiate task to provide the capability to detect and fix noving targets in

near real time. Conduct systemlevel analyses to determne the feasibility of detecting and fixing noving
targets using i mage processing of streaming video in near real-time froma UAV (or other inage/video

provi der).

- Affordable, Persistent ISR Initiate task to provide a theater-quality lowcost ISR systemintegrated on a
| ong endurance UAV. Conduct system anal yses and trade studies to determ ne the technical feasibility of
fielding an Electro-Optic/Infrared system determ ne the recurring cost for the sensor system and identify
any high risk technol ogy issues.

FY 2004 FY 2005 FY 2006 FY 2007
AUTONOMOUS OPERATI ONS ( AO 11, 504 16, 364 21, 626 19, 406

The Aut ononmous Qperations (AO Future Naval Capability (FNC) activity aims to enhance the mi ssion capability
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and operational utility of Naval forces by devel oping technologies that will dramatically increase the

aut onony, performance, and affordability of Naval organi c Unmanned Vehicle systens. By defining and focusing
ri sk reduction overarching Intelligent Autonomy (I A) Science and Technol ogy principles, transitional products

wi Il be developed in four areas: Unmanned Air Vehicles (UAV) Technol ogy, which includes | A reasoning,
technol ogi es to enhance “see and avoi d” capabilities, object identification, vehicle awareness, and vehicle
and m ssi on nmanagenent; Unmanned Undersea Vehicles (UW), which will denmonstrate the technical feasibility for

a UUV systemto effectively search, detect, track and trail undersea threats while naintaining a robust

conmuni cations link to enabl e appropriate comrand, control and transm ssion of collected data; Unmanned G ound
Vehi cles (UGVY), which focus on the increasing utility of UGV systens in urban and littoral terrain to Marine
Corps units; and UAV Propul sion, which will devel op innovative propul sion and power technol ogi es unique to
Naval UAVs operating from surface conbatants. This activity also contains a task fromthe Know edge
Superiority Assurance FNC

Increase in funding fromFY 2004 to FY 2006 is due to newinitiatives. Decrease in funding fromFY 2006 to FY
2007 is due to conpletion of initiatives.

FY 2004 Acconplishnents:

- I A Task: Continued testing and denonstrating intelligent vehicle technologies. Conpleted high fidelity
simulation of tightly integrated path replanning and on-board mappi ng with AO UUV devel oprment effort.

- UAV Technol ogy: Continued devel opi ng and performng simulation testing of sensors and sensor software and
t he devel opnent of nulti-nodal interface control. Continued devel opment of UAV networking and conmuni cation
with | oaned Joint Tactical Radio System (JTRS) prototype radios for denmonstration in the FlI RESCOUT.

- UUV: Continued work devel opi ng and denpnstrati ng undersea operations for Maritine Reconnai ssance (MR) and
Under sea Search and Survey (USS). Denpnstrated integrated Intelligence Surveillance & Reconnai ssance (ISR
mast and El ectroMagnetic/El ectroOQptic scout sensors on a 21" diameter UUW al ong with advanced aut ononous
control software including | SR sensor cuei ng, autonompus path planning, and obstacl e avoi dance.

- UGv: Conpleted work on mobility UGY test bed. Transitioned to Marine Corps for System Devel opment Design
- UAV Propul sion: Continued devel opment of thermal nmanagerment, integrated power generation, and integrated
inl et/engine control in future naval UAV propul sion systens as a part of the Integrated H gh Perfornance
Tur bi ne Engi ne Technol ogy (I HPTET) Program Conducted ground test of the enhanced next-generation comrercia
gas generator core.

FY 2005 Pl ans:
- I A Task: Continue in-water and sinulation testing and denonstrating of dynam c replanni ng and aut ononous
vehicle control technol ogies. Conduct in-water denonstration of maritine situati on awareness technol ogy and
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simul ati on testing of dynam c replanning capability in a simulated warfare environnent integrated with a Nava
control station.

- UAV Technol ogy: Continue work devel opi ng and perfornming sinulation testing of sensors and sensor software
and the devel opnent of nulti-nodal interface control. Develop and conduct testing of self-awareness sensor
sof tware and sub-system sel f-awareness sensors. Denpnstrate UAV networ ki ng and conmuni cati on with | oaned JTRS
prototype radios for denonstration in FI RESCOUT.

- UUV: Continue work devel opi ng and denonstrati ng undersea operations for MR technol ogi es, including
transition of ISR Mast and advanced autonony for 21-in UUV and autononobus docking station for snall UUVs;
continue devel opment and testing of USS and Conmuni cati ons/ Navi gati on Ai ds technol ogi es.

- UAV Propul sion: Conduct ground test of the XTE-67/Al UAV denpbnstrator engine with Naval -uni que technol ogi es
and integrate with the enhanced next-generati on commercial core and a Mach 3.5 capabl e expendabl e turbine
engine for mssile applications. This neets |HPTET phase |11 Joint Expendabl e Turbi ne Engi ne Concept goals
and is a foundation for the Versatile Affordabl e Advanced Turbi ne Engi ne program

FY 2006 Pl ans:

- | A Task: Conplete testing and denonstrati on of dynam c repl anni ng technol ogi es including high-fidelity
simulation of nultiple classes of Naval unmanned vehicles in a sinulated warfare environnment, hardware, and
i n-wat er denonstrations. Continue testing and denonstration of multi-vehicle cooperation technol ogies.

- UAV Technol ogy: Continue testing and denonstration of multi-nodal interface control. Conplete perform ng
simul ation testing of sensors and sensor software.

- UUV: Transition USS and Communi cation Navigation Aid products to Program Managenent O fice- Expl osive
Ordnance Di sposal and Ofice of Naval Intelligence (ONl-34); standup Subnmarine Track and Trail (STT) efforts
in the areas of advanced undersea sensors, conmmunications, and autonony.

- UAV Propul sion: Continue ground test of the XTE-67/Al UAV denonstrator engine w th naval - uni que
technol ogi es and integrate with the enhanced next-generation comrercial core and a Mach 3.5 capabl e expendabl e
turbine engine for mssile applications.

- Reconfigurable Surveillance UAV's (RSU): This effort will develop surveillance UAV' s that can be
reconfigured to support different packages in order to better provide protection to the warfighters.

FY 2007 Pl ans:

- | A Task: Conplete testing and denonstration of multi-vehicle cooperation technol ogies including high-
fidelity simulation of nmultiple heterogeneous Naval unmanned vehicles in a sinulated warfare environnent,
hardware, and in-water denonstrations.

- UAV Technol ogy: Conplete testing and denonstration of multi-nodal interface control

Rl Line Item 16
Page 11 of 20

UNCLASSI FI ED



UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY
PRQJECT NUMBER  R2911 PRQIECT Tl TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY/ | HPRPT

- UUV: Continue STT efforts in the areas of advanced undersea sensors, communi cations, and autonony.

- UAV Propul sion: Continue ground test of the XTE-67/Al UAV denonstrator engine w th naval -uni que
technol ogi es and integrate with the enhanced next-generation comrercial core and a Mach 3.5 capabl e expendabl e
turbine engine for mssile applications.

- RSU. Conpl ete devel opment of reconfigurable surveillance UAV's for warfighter protection

C. OTHER PROGRAM FUNDI NG SUMVARY:
Navy RELATED RDT&E:
PE 0601153N Def ense Research Sci ences
PE 0602114N Power Projection Applied Research
PE 0602236N Warfi ghter Sustainment Applied Research
PE 0603123N Force Protection Advanced Technol ogy
PE 0603782N M ne and Expeditionary Warfare Advanced Technol ogy
PE 0603236N Warfi ghter Sustainment Advanced Technol ogy
PE 0603790N NATO Research and Devel opnent
PE 0305204N Tactical Unmanned Aerial Vehicles
PE 0603502N Surface and Shal | ow Water M ne Count er measures
PE 0603654N Joi nt Service Expl osive Ordnance Devel opnent
PE 0602131M Marine Corps Landi ng Force Technol ogy

NON- NAVY RELATED RDT&E: These PEs adhere to Defense S&T Reliance agreenents with oversight provided by the
Joint Director of Laboratories.

PE 0603285E Advanced Aerospace Systemns

PE 0603709D8Z Joi nt Robotics Program

PE 0604709D8Z Joi nt Robotics Program - EM

PE 0602203F  Aerospace Propul sion

PE 0603216F  Aerospace Propul sion and Power Technol ogy

PE 0603205F Fl i ght Vehicl e Technol ogy

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY
PRQJIECT NUMBER  R3022 PRQIECT TI TLE: JO NT NON LETHAL WEAPONS

Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FYy 2011
Nunmber  Act ual Estimate Estimate Estinmate Estimate Estimate Estimate Estimate
& Title

R3022 JO NT NON LETHAL WEAPONS

0 311 0 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project devel ops technol ogy for non-I et hal
weapons and supports the Joint Non-Lethal Wapons Ofice. This project was transferred to Program El enent
0603651M i n FY 2005.

B. ACCOWPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
JO NT NON- LETHAL VEEAPONS (NLW PROGRAM 0 311 0 0

This project devel ops the next-generation Non-Lethal Wapons (NLW) and includes efforts to ensure optimum
weaponi zation and use of these NLWs. Next-generation NLWsystens focus on |ong-range |ocalized Non-Let hal
(NL) effects to identified threat individuals (or groups of individuals) and/or their threat weapons systemns
operating in conplicated environments such as urban areas, crowds, buildings, vehicles, boats and also in

close proximty to high-value civilian establishments. This project was transferred to Program El ement
0603651M i n FY 2005.

C. OTHER PROGRAM FUNDI NG SUMVARY:
Not Appl i cabl e.

D. ACQUI SI TI ON STRATEGY:
Not Appl i cabl e.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

Exhi bit R-2a

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N

DATE: Feb 2005

PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY

PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
CONGRESSI ONAL PLUS- UPS

R2487 FY 2004 | FY 2005
DP- 2 VECTORED THRUST Al RCRAFT PROGRAM 4, 806 7,429

FYO4 - This effort devel oped and installed vehicle redesigns,

Test failure occurred during buildup to controlled hover.
FYO5 - This effort will install additiona
[ i ghtwei ght fusel age and wi ng, robust
conpl ete sustained controlled hover,

Resunme control | ed hover

i ncl udi ng i nproved NASA-desi gned cascade vanes.
Cont i nued devel opnent of contro
vehicl e i nmproverments to increase hover
nozzl e box and cascade nechani sm
in and out of ground effects.

syst em har dwar e.
performance and reliability:
tests and

R2821

FY 2004

FY 2005

| NTEGRATED HYPERSONI C AEROVECHANI CS TOOL PROGRAM (| HAT)

3, 387

0

This effort devel oped a prototype aeronmechani cal tool for

flight vehicles. FY 2004 tasks added additiona

nodel i ng contro

technol ogi es for future hypersonic

functionality to the existing nodul es and added the foll ow ng

new nmodul es: M ssion, Lethality, and Cost |ndex.
R2823 FY 2004 | FY 2005
PRECI SI ON STRI KE NAVI GATCOR ( PSN) 968 0

This effort fabricated a pre-production transceiver device using the Precision Strike Navigator
prototype facility at Army Mssile Command. The effort continued process devel opnent for

of the unique PSN devi ces and their applications.

(PSN)

| ow cost manufacture

R9008

FY 2004

FY 2005

FREE ELECTRON LASER

0

2,179

This effort wll
electron laser facility. The task will
frequency cavities which wll

Rl Line Item 16
Page 14 of 20

UNCLASSI FI ED

devel op a capability to support the operation of a 7 MeV high current
i ncl ude processing and characterizati on of super conducting radio
be assenbled in a cryounit for a systens test.

injector in the free



UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N

Exhi bit R-2a

PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
R9008 FY 2004 | FY 2005
HEL- LOW ASPECT TARGET TRACKI NG ( HEL- LATT) 2,074 0

This effort conpleted upgrades to sealLite beam director tracking system

New caner as,

installed. Miltiple H gh Power Laser tests against targets were conduct ed.
R9010 FY 2004 | FY 2005
VARI ABLE ENA NE NQZZLE 1,444 0

DATE: Feb 2005

PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY

optical systems were

This effort conducted a | ab denonstration of a variable displacenent van punp and initiated Phase |

integration with a denonstration engine.

R9012

FY 2004

FY 2005

MAGDALENA RI DGE OBSERVATORY

10, 087

0

This effort built a testbed to explore how optica

to include combining adaptive optics with nmedium size tel escopes;
for Navy optical interferometry; and devel oped significant academ c resources to draw on for the Navy's future

interferometry sensitivity can be inproved, wi th techni ques

provi ded next generation design technol ogy

needs.
R9134 FY 2004 FY 2005
HI GH SPEED ANTI - RADI ATI ON DEMONSTRATI ON ( HSAD) 4,942 4,953

FY04: This effort devel oped a producible digita

proof of concept subcomponent prototypes.

contro

actuator systemfor the mssile aft steering system
of the Hi gh Speed Anti-Radi ati on Denpnstration (HSAD) airfranme, devel oped design concepts and built nultiple

FY05: This effort will nmature key areas in the propul sion elenents of the HSAD advanced anti-radi ati on gui ded

m ssile.
devel opnent, insensitive nunitions devel oprment,

requi renents devel opnent through operational/m ssion anal ysis.

Rl Line Item 16

Page 15 of 20

UNCLASSI FI ED

The efforts will better characterize the subsystem performance with addition testing, ranjet fue
propul sion system optim zation studi es and propul sion



UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

Exhi bit R-2a

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N

PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
R9136 FY 2004 | FY 2005
ADVANCED LI FTI NG BODY RESEARCH PROGRAM 4,831 4,953

FYO4 - This effort studied known issues in the further devel opnent of
culmnating in the large lifting body vesse

denonstrated in a series of vessels,

FYO5 - This effort will

R9136 FY 2004 FY 2005
H GH SPEED, HEAVY-LI FT, SHALLOW DRAFT- CAPABLE WATERCRAFT| 7, 383 0
DEMONSTRATI ON

This effort devel oped a design for a dual -use, SWATH-|ike craft. Comercia

high tidal variations. Mlitary use would be as a hal f-scal e demonstrator of beachabl e,
R9292 FY 2004 | FY 2005

ADVANCED THI N FI LM CQATI NGS 4,812 1,684

FY0O4 - This effort devel oped and denmonstrated |i ght-weight paint

organic light enmitting diode filmtechnol ogi es for Nava

DATE: Feb 2005

PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY

lifting body technol ogy that was

SEA FLYER.

work on issues arising fromcomercialization efforts comng fromtechnol ogy transfer

use is as a ferry in regions of
littoral transport.

pi gments and thin I[ight-weight flexible

FYO5 - This effort will denobnstrate |ight-weight,

manuf acturing. The goal of this task is to reduce the cost, weight,

repl acenent filnms for mlitary aircraft.

R9294 FY 2004 | FY 2005
| NTEGRATED HI GH PAYOFF ROCKET PROPULSI ON TECHNOLOGY 987 0
PROGRAM ( | HPRPT)

This effort devel oped and denpnstrated advanced propul sion technol ogi es that
performance of weapons systens while nmeeting the goals of the Integrated H gh Payoff Rocket

Technol ogy program
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT TI TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY
PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
R9295 FY 2004 | FY 2005
LARGE AREA MULTI - SPECTRAL SAPPHI RE W NDOAS FOR Al RBORNE 1,639 0
RECONNAI SSANCE

This effort devel oped | arge area, high transm ssion, |ow cost, high durability entrance wi ndows for integrated
el ectro-optic and infrared sensors for Navy, Marine Corps and Arny platfornmns.

R9296 FY 2004 FY 2005
LADAR- LASER RADAR 2,924 2,081

FY0O4 - This effort devel oped an inproved missile seeker to search |arger areas at faster speed to inprove
perfornmance agai nst occluded targets. Funds were used to devel op i nprovenents to the | adar el ectronics that
reduce system noi se and i nmprove performance of the seeker

FYO5 - This effort will devel op autonomous target recognition techniques, using |adar data, that can be

enpl oyed in an anti-ship role.

R9297 FY 2004 FY 2005
LOW PONER MEGA- PERFORMANCE UAV PROCESSI NG ENG NES 1,442 1,981

FYO4 - This effort devel oped m crocode for 3D synthetic aperture radar on existing 64 node 23 giga-loating
poi nt operations per second (G-LOPS) Sequential Instruction Miultiple Data (SIMD) processing chip and laid out
real -tinme 256 node chip to achieve 104 G-LOPS.

FYO5 - This effort will develop and deliver a SIMD integrated processing chip capable of 96 GFLOPS al ong with
macro code software nodul es to process synthetic aperture radar onboard a snall tactical unnanned aeria
vehi cl e.

R9298 FY 2004 FY 2005
LOW COST TERM NAL | MAG NG SEEKER 2,924 4, 457

FY0O4 - This effort devel oped a | ow cost rocket systemthat uses an i magi ng seeker and can be used agai nst a
wi de variety of targets. Funds provided devel oped a sinulation environnent to support requirenents analysis
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT TI TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY
PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups

and prelimnary design and initiated devel opment of a fully conpliant inertial measurement unit.

FYO5 - This effort will conduct additional nmodeling and sinulation to inprove characterization of the
performance of the system and data collection and develop algorithns to i nprove the system perfornmance in
si gnal processing.

R9299 FY 2004 FY 2005

ADVANCED TECHNOLOG ES FOR PRI NTED W RI NG ASSEMBLY 4,096 3, 368
FABRI CATI ON ( PWB- HVPC)

FYO4 - This effort devel oped vertical interconnect technology for silicon wafer scale circuitry onto Printed
Wring Boards (PWBs). Conducted advanced nultilayer PWB ultrasonic analysis by enploying direct sequence
spread spectrum technol ogy.

FYO5 - This effort will devel op technol ogi es and techni ques to reverse engineer and repair nultilayer printed
circuit boards in Navy systens. Technol ogi es include applying discrete sequence spread spectrum technol ogi es
for high resolution imging of multilayer boards and | aser assisted through hole and Iine netallization on
boar ds.

R9302 FY 2004 FY 2005
UNCOCLED HI GH RESCLUTI ON | NFRARED SENSCRS 3,278 0

This effort devel oped uncool ed i nfrared sensors based on advanced netal doped, ion-inplanted, organic polyner
based materials. This effort produced high resol ution 640x480 i nfared sensors. Experinmental devices have
denonstrat ed hi gher performance, ease in fabrication, higher unifornmty, and substantially |ower fabrication
costs than current inorganic material sensors.

R9432 FY 2004 | FY 2005

CENTER FOR COASTLI NE SECURI TY TECHNOLOGY 0 2,477

This effort will develop and deliver visible and infrared sensors for harbor and coastal 24 hour all weather
surveillance. Sensors will be integrated on underwater, surface, and airborne unmanned vehicles as well as at

the Naval Surface Warfare Center Carderock’s South Florida Test Facility along with attendant signa
processi ng.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

Exhi bit R-2a

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N

PROGRAM ELEMENT Tl TLE: POWER PROJECTI ON ADVANCED TECHNCOLOGY

PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups

R9446 FY 2004 | FY 2005
ADVANCED ELECTRI C DRI VES 0 1, 485

This effort will support advanced electric drives.

R9447 FY 2004 | FY 2005
ARTI CULATED STABLE OCEAN PLATFORM 0 991

DATE: Feb 2005

This effort will develop a nuneric tool for general articulated offshore platforns using simulation nodels

previ ously devel oped.

R9449 FY 2004 | FY 2005

HI GH OPERATI NG TEMPERATURE M DWAVE | NFRARED SENSORS 0 1,684

This effort will devel op and eval uate hi gh performance nmedi um wavel ength infrared sensors of pixel size
320x240 with 640x480 goal for Navy, Marine Corps, and Arny needs.

R9450 FY 2004 | FY 2005

MULTI - FUNCTI ONAL, HI GH PERFORMANCE DUAL BAND | MAG NG 0 1,684

This effort will research and devel op sensor issues associated with multi-band infared and radi o frequency
sensors for detection and track of asymretric maritime threats.

R9451 FY 2004 | FY 2005

QUI ET HI GH SPEED PROPULSI ON 0 3, 566

This effort will devel op an advanced hub-driven podded propul sor design for surface ship and submari ne
applications. The systemw Il have the attributes of reduced | ow speed acoustic and el ectromagnetic
si gnatures, be power dense, and provide hi gh-speed platform perfornmance.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603114N PROGRAM ELEMENT Tl TLE: POWER PRQIECTI ON ADVANCED TECHNOLOGY
PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
R9452 FY 2004 | FY 2005
SPACE SURVEI LLANCE TECHNOLOGY 0 3, 467
This effort will support space surveillance technol ogy.
R9453 FY 2004 | FY 2005
ULTRA- SHORT PULSE LASER M CROVACHI NI NG 0 1,684

This effort will develop and deliver fenmtosecond |asers for mcronmachining of silicon and other nmaterials.
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