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

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602114N
PROGRAM ELEMENT TI TLE: POWER PRQJECTI ON APPLI ED RESEARCH

COST: (Dol lars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Number Act ual Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e
& Title

POVER PROJECTI ON APPLI ED RESEARCH

153, 897 135, 454 84,914 67, 205 71, 966 71,780 72,005

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This PE enphasi zes near to md-termtransition
opportunities by devel opi ng and denonstrati ng technol ogi es supporting the Future Naval Capability

(FNC)/ Program Enabl i ng Capabilities (ECs) for Marine and Unmanned Vehicle Tactical Intelligence, Surveillance
and Reconnai ssance (I SR), Advanced Naval Fires Technol ogy, Hostile Fire Detection and Response, and Dynam c
Target Engagenent & Enhanced Sensor Capabilities. Wthin the Naval Transformati on Roadmap, this investnment

wi Il achieve two of four key transformati onal capabilities required by Sea Strike as well as technically
enable the Littoral Sea Control key transformational capability within Sea Shield.

Due to the nunber of efforts in this PE, the prograns described herein are representative of the work included
in this PE.
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B. PROGRAM CHANGE SUMVARY

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 135, 163 94, 148 73,926
Congressi onal Action 0 42, 750 0
Congr essi onal Undi stributed Reducti ons/ Resci ssi ons -107 -1, 444 0
Executi on Adjustnments 8, 608 0 0
Federal Technol ogy Transfer -35 0 0
FY 2005 SBIR -2,494 0 0
Program Real i gnment 0 0 10, 936
Rat e Adj ustments 0 0 52
Real i gnment of EM Railgun from PE 0603123N 12,762 0 0
FY 2007 President's Budget Submi ssion 153, 897 135, 454 84,914

PROGRAM CHANGE SUMVARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not appli cabl e.

C. OTHER PROGRAM FUNDI NG SUMVARY:
Not applicabl e.

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.

E. PERFORMANCE METRI CS

This PE is focused on 6.2 applied research. As such it devel ops early conponents technol ogies that if
successful can be integrated into weapon systens that neet warfighter requirenments. Mst of the work in this
PE can be cl assified between Technol ogy Readi ness Level (TRL) 2 (technol ogy concept and/or application
formul ati on) and TRL 4 (conponent and/or breadboard validation in | aboratory environnent). The netrics used
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to evaluate 6.2 progranms are necessarily less precise than those used in 6.3 prograns.

The netrics for this PE can be divided into two categories: technological and organizational/functional
Technol ogi cal netrics address the success of the work perforned. The primary technol ogical metrics used in
this PE involve | aboratory experinents/tests denonstrating proof of the concept for the technology. This
denonstration is frequently a hand-assenbl ed functioni ng breadboard of the concept. The

organi zational /functional netrics applied to this PE include: transition of the technology to advanced

devel opnent in a 6.3 PE and applicability of the technol ogy to docunented warfighter problens or requirenents.
Successful inplenmentation of these categories would result in the application of a pass/fail netric and
further evaluation for possible transition to a 6.3 devel opment/denonstration program
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COST: (Dol lars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Number Act ual Estimate Estimate Estimate Estimate Estinate Estinate
& Title
POVWER PRQIECTI ON APPLI ED RESEARCH

115, 714 87,704 84,914 67, 205 71, 966 71,780 72, 005

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project addresses the technol ogy issues involving
the Navy's capability to project naval power on the broad seas and in the littoral regions.

B. ACCOWPLI SHVENTS/ PLANNED PROCGRAM

FY 2005 FY 2006 FY 2007
STRATEGQ C SUSTAI NMVENT 28,199 22,942 13, 580

The Strategic Sustai nnment activity devel ops technol ogi es which will sustain and i nprove Navy's strategic
system capabilities in the areas of Radiati on Hardened System Design (RAD HARD), Solid Rocket Modtor Ignition
(SRM Response, and drag reduction devices. This activity contains the Technol ogy for the Sustainment of
Strategic Systens (TSSS) and the Strategic Systens Infrastructure (SSI) effort.

Decreases in FY 2006 and FY 2007 are due primarily to conpletion of TSSS Phase 1 effort. The FY 2007 $10M
reduction is due to the conpletion of the TSSS portion of the program and the reduction in the |last year of
the SSI portion of the program

FY 2005 Acconplishnents:

- TSSS: Conpl eted RAD HARD System Design Tool task. The SRMignition response effort conpleted code
validation and verification with flight test data. The Drag Reduction Devices task conpl eted the devel opnent
of an aero elasticity tool for performance prediction of mssiles with drag reduction devices. Successfully
conpl eted New Technol ogy Gyro, M cro-Thermal Control (MIC), Silicon Gscillating Accel erometer (SOA) and
transitioned all three to SSP Fi ber Optic Gyro Navigation (FOGN). Initiated devel opnent of Atom Interferometer
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Gavity Gradient (AIGG for real tinme neasurenent of vertical deflection (VD) and gravity anomalies for use in
non-gravity mapped areas.

- SSI: Continued Mssile propulsion effort with subscale static notor testing. Post Boost Control System
(PBCS) devel oped thermal / mechani cal valve and flow i npi ngenent nodels. Ordnance Initiation technology effort
conducted design reviews and purchased and tested prototype sub-assenblies for evaluation. Mssile

el ectronics continued the nodel devel opnment. Navigation Sonar initiated trade studies and design of new
technol ogy sensors.

FY 2006 Pl ans:

- TSSS: Underwater |aunch task will conduct exit testing of the Underwater Launch Technol ogy Sustai nnent
System (ULTSS). Testing will be perforned to denonstrate the utility of the ULTSS in guiding and advi si ng
engi neers unfam liar with Underwater Launch (UW) technology in the creation of a conceptual design. Release
of final version of ULTSS. Conplete fabrication and test prototype AtomlInterferometer Gravity G adi ent

(Al GG sensor using the exit criteria. |If successful, transfer to SSP program The TSSS Phase | effort is
conpl et ed.

- SSI: Mssile tasks in Propulsion will continue efforts by conducting non-eroding throat tests, chanber
bottle tests, insulator tests, component conpatibility tests and propellant hazard assessnment. The program
wi || conduct an innovative testing of new rocket nmotor case/nozzle design. Continue Advanced PBCS Val ve
efforts by conducting materials conpatibility tests, an Integrated Valve Assenbly denp, subscal e propell ant

m xes and a nmanifold concept denb. O dnance Initiation Technol ogies programw ||l integrate various sub-
assenbl i es and perform | aboratory testing on various prototype designs. Continue Mssile Electronics efforts
by conducting small coupon agi ng studi es, conduct radiati on hardening tests & assessnents, conplete board
agi ng nodel devel opnment, and continue devel opnent of board I evel and missile |level nodeling techniques. Sonar
effort will conplete detailed design and begin fabrication of the prototype new technol ogy hardware.

FY 2007 Pl ans:

- SSI: Continue Mssile propulsion efforts by conducting | arger scal e non-eroding throat tests, chanber
bottle tests, insulator tests, conponent conpatibility tests and propellant hazard assessnent. Conti nue
Advanced PBCS Val ve Technol ogy and Materials programefforts by conducting naterials conpatibility tests,

I ntegrated Val ve Assenbly denpb, subscal e propellant nixes and a nmanifold concept demp. Goal is heavy wal
testing sinulating a very limted full scale Post Boost control systemtest. Odnance Initiation Technol ogies
programw || refine the design and performtests on the prototype denonstrating and docunenti ng new ordnance
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initiation technology that nmeets the requirenments. The M ssile Electronics Technol ogi es program conmpl etes code
devel opnment with final Validation and Verification of the nodels with experinmental radiation hard data and
agi ng data. Navigation sonar will conplete Laboratory and tank testing of the new technol ogy transducer and
hydrophones. Prototype hardware will be integrated aboard USNS WATERS to provide a Navigation Sonar System
(NSS) test bed and evaluated at-sea in an operational environnent.

FY 2005 FY 2006 FY 2007
HI GH SPEED PROPULSI ON AND ADVANCED WEAPON TECHNOLOG ES 34, 166 16, 841 14, 266

The work in this activity supports technol ogi es that support high speed weapons delivery and advanced weapons
devel opnent. Hi gh speed weapons (Mach 3 to Mach 6+) will provide the Navy the capability to attack tine
critical targets by delivering a weapon over |ong distances in very short periods of tinme.

The decrease in FY 2006 reflects conclusion of HyFly 6.2 work, reduced 6.2 effort in National Aerospace
Initiative Hi gh Supersonic Turbine Vehicle (NAI HSTV), and transfer of Non-Lethal Wapons to PE 0602651M

The decrease from FY 2006 to 2007 is a result of the reduced 6.2 funding for the Hi gh Speed Turbine program
which is transitioning to a predonminantly 6.3 flight denonstrati on program

FY 2005 Acconplishnents:

- HyFly: Conpleted HyFly related applied research. Conpleted devel opnent of high tenperature ceramic nmatrix
mat erials neeting projected Mach 6 thermal environment. Programfully transitions in FY 2006 to a series of
flight denonstrations in PE 0603114N.
- Integrated H gh Payoff Rocket Propul sion Technol ogy (IHPRPT): Conpleted Phase Il air-to-air devel opment of
heavy wei ght notor. Denonstrated survivable nozzle and conposite case for air-to-air rocket nmotor. Initiated
devel opnent of new energetic materials for Phase |1l advanced conposite rocket nmotor. Continued devel opnment
of surface |l aunch conponent technol ogies.
- Asymmetric Threat Defense: Continued devel opment of detection and continuous target tracking algorithmns.
Demonstrated war head effects on al um num hull boats.
- National Aerospace Initiative Hi gh Supersonic Turbine Vehicle (NAI HSTV): Continued devel opnment and
validation of flow path and turbine engi ne conponents and conti nue conponent rig testing. Began design of
ai rframe conponents and assessnent of thernmal managenent techniques.
- Non-Let hal Weapons: This program has been transferred to PE 0602651M
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FY 2006 Pl ans:

- IHPRPT: Conpl ete and denonstrate Phase ||l performance goals using an air-to-air flight weight notor.
Continue formulati on and scale up of new propellants that will nmeet Phase Ill goals. Continue devel opment of
surface |l aunch conmponent technol ogi es.

- Asynmetric Threat Defense: Denonstrate dual node warhead effectiveness in both above and bel ow water
detonations. Denobnstrate Electro-Optic (EO guidance processing algorithm performance to detect small boats
in clutter environment and to maintain track of closely spaced boats.

- NAI HSTV: Continue devel opnent of conponent/subsystem technol ogies in propul sion, inlet, nozzle, airfrane,
and thermal managenent for high supersonic turbine powered weapon systens. Select technol ogies for validation
and conduct ground testing/validation.

FY 2007 Pl ans:

- IHPRPT: Initiate denonstration of air-to-air systemthat uses new energetic ingredi ent conpositions to neet
Phase 111 | HPRPT performance goals. Continue devel opnent of surface | aunch conponent technol ogies.

- NAI HSTV: Continue devel opment of conponent/sub-system technol ogi es for high supersonic turbine powered
weapon systenms. Conduct validation, ground testing and denonstrations.

- Asymmetric Threat Defense: Conplete EO gui dance processing and dual node warhead efforts. Initiate
identification of reactive material target interaction phenonenol ogy, and devel opnent of lethality nodel.
Initiate adaptive warhead technol ogy devel opnent for air dom nance and stri ke weapons, | ow cost

m ni aturization of gui dance and control and propul sion control technol ogies. Continue devel oprment of

propul sion and high tenperature materials technol ogi es to enable high speed weapons.

FY 2005 FY 2006 FY 2007
UNMANNED VEHI CLES 8,695 6, 335 0

The focus of this activity is on those technologies that relate to the devel opment of Unmanned Vehicl es (UVs)
that will support Naval forces and expeditionary operations. Specific technology areas include the
devel opnent of Intelligent Autonomy (lA) technologies to increase autonony, performance, and affordability in
Unmanned Underwat er Vehicles (UUVs), Unmanned Air Vehicles (UAVs), Unmanned G ound Vehicles (UGVs), UAV
control systems, UAV radar systens, and UAV propul sion and power systens. Naval Research Laboratory (NRL)
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i nvest ment/ performance is included in this effort through FY 2006.
FY 2007 reflects the transition of Autonomous Operations (AO efforts to PEs 0602747N and 0603114N.
FY 2005 Acconplishnents:

-1 A:  Continued devel opnment of dynam c repl anni ng and autonomous control technologies (this effort
transitioned to PE 0603114N in FY 2006). Conducted sinulation of dynami c replanning and nulti-vehicle
technology for littoral Intelligence Surveillance and Reconnai ssance (ISR). Conpleted sinmulation
denonstration of nulti-vehicle distributed cooperative control jointly with Air Force for Intelligence
Survei |l l ance and Reconnai ssance (I SR) and strike m ssions. Conpleted joint DARPA UAV/ UGV reconnai ssance
denonstrati on.

- UUV: Continued devel opnent and transition of UUV-depl oyed | SR El ectro-Magnetic/El ectro-Optic (EM EO
sensors and software, nulti-vehicle Undersea Search and Surveillance (USS) and comrunication |ink devel opnment;
conti nued Magnesi um Semi - Fuel Cell energy source devel opment and denonstration. Conpleted preparation of
transition data package for the Integrated Motor Propul sor (IM).

- UAV control: Continued devel opment of command, control and displays for nmultiple UAVs, and single frequency
mul ti - poi nt UAV comuni cati ons. Continued shi pboard UAV | andi ng aid research.

- UAV propul sion: Continued devel opment of XTE-67/Al advanced turbi ne gas generator core effort.

- Aut ononous Mobile Platform (AMP): Integrated energy replenishment and storage with a nobile platform and
denonstrated repl eni shnent and rel ocati on operation

- Integrated energy replenishment and storage nechanismin small autononous vehicles and denonstrated
repl eni shment and rel ocation. (NRL)

- Continued devel opment of snmall autononmous nobil e vehicles that can replenish their energy supply. Achieved
controll ed sustained flight of a flapping-wing, flying/crawling expendabl e countermeasure (CM nicro vehicle
and successfully tested sailing and flight nodes of an expendabl e airpl ane/sail boat, nobile, Electronic
Warfare (EW sensor platform (NRL)

- Conpl eted devel opment of high performance EQ IR sensors for UAV's. (NRL)

- Initiated devel opnent of a |ightweight, 4.5hp, recuperated, turbo-shaft engine with an integral 3 kW
generator for UAV propul sion and portable power generation. (NRL)

FY 2006 Pl ans:

- IA: Conplete devel opment of multi-vehicle cooperation technologies. Conplete nediumfidelity simulation of
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mul ti-vehicle cooperation technologies. Transition efforts to PE 0603114N in FY 2007.

- UUV: Conplete Undersea Search and Surveillance (USS) and Communi cati ons Navigation Aid (CNA) efforts
through transition to PMsS- Expl osi ve Ordnance Di sposal (EOD) and ONI -34; Conplete Submarine Track and Trai
(STT) efforts in advanced undersea sensors, conmuni cations, and autonony. The STT UUV Technol ogy efforts
transition to PE 0602747N in FY 2007 due to EC realignnents.

- UAV control: Continue devel opnent of airborne and shi pboard battle manager platforms for UAVs and the

ai rborne control station for control of multiple UAVs. Initiate investigation on integration of the Landing
Peri od Designator (LPD) algorithms and systeminto air wake tracking system for autononous shipboard recovery
of UAVs. This effort will transition to PE 0603114N in FY 2007.

- UAV propul sion: Continue devel opnment of XTE-67/Al denonstrator engine and denonstration of |ntegrated High
Per f ormance Turbi ne Engi ne technol ogy (I HPTET) Joint Technol ogy Denonstrator Engi ne (JTED) conponents.
Transition to PE 0603114N in FY 2007.

- Continue devel opnent of small autononmous nobile vehicles. FY 2007 effort reflected in Navigation, Electro
Optic/Infrared (EQIR), and Sensor Technol ogi es activity. (NRL)

- Continue devel opnent of |ightweight UAV engine. FY 2007 effort reflected in Navigation, Electro
Optic/Infrared (EOIR), and Sensor Technol ogi es activity. (NRL)

- Initiate design and devel opment of a disposable micro air vehicle (MAV) which will enable the airborne
delivery and precision placenent of miniature EWsensors and payl oads. FY 2007 effort reflected in

Navi gation, Electro Optic/Infrared (EQIR), and Sensor Technol ogies activity. (NRL)

- Aut ononous Systenms: Initiate devel opment of near optimal trajectory planners to enhance the capabilities of
UAVs and other distributed autononous systems. FY 2007 effort reflected in Navigation, Electro Optic/lInfrared
(EQ'IR), and Sensor Technol ogies activity. (NRL)

FY 2007 Pl ans:

- Efforts no longer funded in this Activity.

FY 2005 FY 2006 FY 2007

NAVI GATI ON, ELECTRO OPTI C/ | NFRARED (EQ' I R), AND SENSOR 13,073 6, 869 13, 844
TECHNCOLOG ES

This activity describes Navy Science and Technol ogy (S&T) investnments in the areas of Electro Optic/lInfrared
devi ces, G obal Positioning Station (GPS) and Fiber Optic Gyro (FOG Navigation systens, and advanced sensors.
The network centric and navigation technology effort is focused on inproving the navigation accuracy of Nava
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forces through inprovenents in FOGs, distributed tinmekeeping systens, and GPS i nprovenments. This effort also
i ncl udes NRL investnent/performance in the technol ogy areas of Electronics, Electronic Warfare, and
Conmruni cat i ons.

Changes in the funding profile between FY 2005 and FY 2007 are due to natural progression of program
initiations and conpl etions.

FY 2005 Acconplishments:

- Navi gati on Technol ogi es: Continued Precision Time and Time Interface transfer denonstration, Deeply Coupled
d obal Positioning System Inertial Navigation System (GPS/INS) with nonlinear filter algorithm devel opnment,
Di stributed Tinme Standards Technol ogy, Rb Doubl e Bubbl e Maser Atomic Clock, and static testing of Tightly
Coupl ed GPS/I NS/ Loran projects. Initiated the followi ng project: Fiber Optic Ring Gyroscope Devel opnent.

- Electro-Optic/Infrared (EQIR) technol ogies: Continued Miltispectral Infrared Focal Plane Array (| RFPA)
assenbly and testing, and fabrication of photonic MIIlineter Wave (MWYJ threat detection prototype receivers.
Conti nued devel opment of high-performance, |ow cost EQ IR airborne surveillance sensors for unmanned aeria
vehicles, and ultra-high performance EQJ IR I magers. Continued devel opment of auto-target identification
techni ques for Laser Range-gated inmgers.

- Electronics: Continued spectral emittance based target discrimnation work, |long wave IR (LWR) “W -
structured type-11 superlattice (WSL) devel opnent, GaSb substrate study, and hi gh power |aser Holl ow Core
(HC) - Photonic Band Gap (PBG effort. Initiated study Yb doped ceranm c YAG and Y2Q3 for optical cooling

ef ficiency, investigated high power 1030 nmlasers as a punp source. (NRL)

- Electronic Warfare: Conpleted Infrared Counter Measures (I RCM effort by inplenenting preprocessing and
track algorithns into imgi ng seeker surrogates. (NRL)

- Communi cations: Continued |IR obscurant technol ogy devel opment defining high aspect ratio particle
characterizati ons and synthesized rod-shaped nanoparticles. Provided denonstrations of covert |aser

comuni cations using Miulti-Quantum Well (MQW retroreflectors to several operational units. |Increased

bandwi dth of MQWretroreflector |aser comunications systemwith Cat's eye Backpl ane. (NRL)

FY 2006 Pl ans:

- Navi gati on Technol ogi es: Continue Distributed Tine Standards al gorithm devel opnent, Rb Cl ock design and
experinments, and Link 16 Tinme Transfer devel opnment and testing. Continue Tightly Coupled GPS/ | NS/ LORAN effort
and Fiber Optic R ng Gyroscope devel opment. Conplete Al gorithm devel opment for Distributed Time Scaling and
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the Deeply Integrated GPS/INS width Nonlinear Filter project. |Initiate the Magnetic Passive Reset for
Inertial Navigation System (INS) and the devel opnent of Advanced GPS/INS (G N) Systens for Strike Wapons.

- EQ IR Continue devel opnent of | ow cost piezoelectric notion and jitter conpensation for high resolution
visible and infrared sensors. MIllinmeter Wave (MWJ and TeraHertz (THz) Imaging effort will conplete

devel opnent of MWV inmagers and continue devel opnent of THz i magi ng through fog, clouds, clothing, and sone

wal ls. Continue Nano Sensors devel opment of ultra | ow noi se uncool ed nanotechnol ogy i nfrared sensors and
nanoat om ¢ sensor nonvolatile nenories. Electronic Zoomeffort will continue devel opnment of electronic liquid
crystal based directional field of view and zoomimagers. Continue nulti-sensor (visible, infrared,
mllimeter wavel ength, terahertz and |l aser imagers) fusion for objection recognition.

- Electronics: Continue high power HC-PBG devel opnment and Yb doped ceram c YAG hi gh power |aser efforts.

Conpl ete target discrimnation effort by conducting a real time denonstration of spectral emmtance based
target/ material target discrimnation using Long Wave (LW Quantum Well Infrared Photodetector (QN P) sensor
Conpl ete study of WSLs for nultiband IR photodi odes by denonstrating high perfornance dual -band Long Wave (LW
& Very Long Wave Infrared (VLIR) photodi ode operation. Conplete study of pre-growth nol ecul ar hydrogen

cl eaning of GaSb substrates. (NRL)

- Electronic Warfare: Continue IR obscurant technol ogy devel opment fabricating and evaluating fieldable IR
obscurants and particle dissem nation nethods. (NRL)

- Comuni cations: Continue covert high bandw dth comunications effort. Conplete devel opment of MW

retroreflector with Cat's Eye Backpl ane. Transition conpact, |ight-weight MQWcomunications to operationa
forces. Initiate the devel opnent of small hyperspectral sensors and associ ated signal processing algorithms
in a conpact format that will fit in small UAVs and be capable of detecting small targets. (NRL)

FY 2007 Pl ans:

- Navi gati on Technol ogies: Continue Ro Clock devel opnent and testing, Fiber Optic Ri ng Gyroscope devel opnent,
Magneti c Passive reset for INS, and Advanced GPS/INS systens for strike weapons. Initiate self-Iocked Intra-
Cavity Al kali Vapor Laser (ICAL) opto-atom c clock project and Repeat spoofer detection and | ocation project.
Conpl ete Network Centric Navigation (Link-16 Time Transfer), Distributed Tine Standards, and Tightly Coupled
GPS/ I NS/ Loran efforts.

- EQ IR Conpl ete devel opnent of | ow cost piezoelectric notion and jitter conpensation for high resolution
visible and infrared sensors. Continue MIIlineter Wave (MWJ and TeraHertz (THz) | nmaging project. Conplete
devel opnent of ultra | ow noi se uncool ed nanot echnol ogy i nfrared sensors and conti nue devel opment nanoatom ¢
sensor nonvol atile menories. Conplete devel opment of electronic liquid crystal based directional field of
view and zoom i magers. Conplete nulti-sensor (visible, infrared, nmillineter wavel ength, terahertz and | aser
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i magers) fusion for objection recognition effort.

- Electronics: Conplete denonstration of high |aser power through IR transmtting HC-PBG fi ber. Conplete
performance optim zati on and scaling | aw devel opnment for the Radi ati on Bal anced Laser. (NRL)

- Electronic Warfare: Conplete devel opnent of IR obscuration technologies for surface vessel protection to
achi eve order of magnitude inprovenent over current obscurants and devel op di ssenination system prototype.
(NRL)

- Communi cations: Continue devel opment of free space |aser comruni cations systens with the devel opnent of a
hybrid infrared systemwith dramatically | ower power requirements at the sensor/transmitter. Continue smal
hyper spectral sensor devel opnent. (NRL)

- Conplete | ong-termdenonstration of multiple sensor-equi pped vehicles, covering autononmous sensing operation
and multiple replenishnment/rel ocation cycles under autononous or semn -autononmous control. (NRL)

- Conpl ete devel opnent of small autononmous nobil e expendabl e EWvehicles that can replenish their energy
supply. Select nulti-node | oconotion nethod and energy harvesting techni que and construct and denonstrate
vehicles. (NRL)

- Continue devel opnent of MAV. (NRL)

- Autormous Systens: Continue devel opnent of near optimal trajectory planners to enhance the capabilities of
UAVs and ot her distributed autonmus systems. (NRL)

FY 2005 FY 2006 FY 2007
DI RECTED ENERGY AND EM GUNS ( FORMERLY ELECTRI C WWEAPONS) 27,864 33, 087 30, 759

The goal of this activity is to develop Directed Energy (DE) and El ectric Propul sion power weapons for Navy
applications. One mmjor conponent of the DE programis the Free Electron Laser (FEL) which if successfu
coul d be applicable for shipboard applications as a defense weapon agai nst advanced crui se mssiles and
asymmetric threats. The other mmjor component is the Electro Magnetic (EM gun programthat is focused on
devel opi ng the technology to launch a I ong range projectile from Navy ships. This activity also includes NRL
i nvest ment/ performance in these research areas.

Increase in FY 2005 is due to the addition of $13M for EM Gun and an additional $3Minvested in the Directed
Energy effort. |Increase in FY 2006 and decrease in FY 2007 is due to funding profile of EM Gun program
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FY 2005 Acconplishnents:

- DE: Continued with fabrication of high current, high brightness injectors including superconducting Radio
Frequency (RF) cavity base design. Conducted experinments with alternative FEL anplifier configurations to
conpare performance to current oscillator configuration and to determ ne the best scale up path to a negawatt
FEL. Initiated Solid State Laser (SSL) fiber phasing technol ogy devel opnment. Initiated devel opnment of High
Power M crowave (HPM source technology. Initiated support to Joint Ofice of the Secretary of Defense (0OSD)
Hi gh Power SSL program

- EM Gun: Initiated design of prototype, 1/2 scale 32 MegaJoule (MJ) EM gun system Conducted risk reduction
efforts relating to arcing and rail wear/gougi ng.

- Investigated tribol ogic aspects of sliding nmetal-to-metal high current contacts in the rails of EMrail guns.
(NRL)

FY 2006 Pl ans:

- DE: Continue 1 micron filamentation, halo linmtation, and short Rayleigh range studies. Continue lethality
testing and optical propagation studies. Current injector task will conplete assenbly and test the Advanced
Energy Systems (AES) Cryounit. Continue testing of RF gun High Voltage Power Supply (HVPS) conponents which
are required for the 100 kWhigh current injector. Install HVPS gun and conmi ssion HVPS. Begin gun
performance tests and 750 MHz cryounit integration. FEL devel opnent effort will continue 750 WMHz cryonodul e
design, conplete facility upgrade for 100 kW FEL devel opnent, and begi n cryonodul e construction

- EM gun: Develop inital technology for Full Scale Proof of Concept Denonstrator for testing of integrated
| aunch package (ILP) in 2009. Conduct investigation of inproved rail gun rail wear techniques. Conduct
testing of capacitor based pulse form ng network systemto 32 negajoul es (of 200 required) of stored power
with prototypical rail gun systemincreasing in power |evel and projectile speed, while exam ning rail/bore
life issues expected to be seen at |arger scale.

- Continue to pursue superior designs of insulators to handle the thermal and mechani cal shocks generated by
the launch in EMrailguns. (NRL)

- Initiate devel opment of novel electric weapon architectures and designs that enhance performnce and

mai ntai nability. (NRL)
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FY 2007 Pl ans:

- DE: Conplete gun performance tests. Conplete 750 MHz Cryounit integration and | ow power characterization
FEL devel opnent task will conplete cryonodul e design. Continue cryomodul e construction. Continue FEL

devel opnent and investigation into the application of FEL technology to other areas including advanced

mat eri als, optics, bioscience, nedical, manufacturing, weaponization, and solid state physics.

- EM Gun: Conplete prelimnary designs of 32M) nuzzle energy el ectromagnetic denonstration |aunchers and
begin detailed design with industry partners in preparation for fabrication (FY08/ 09) and denonstration
(FY10). Continue bore life risk reduction tests by scaling | aboratory |auncher muzzle energy from8 to 16M to
ensure bore life characteristics of the rails and insulators apply at the higher energies. Finalize
projectile conceptual designs fromtwo i ndustry vendors and begin projectile prelimnary design. Initiate
conceptual design of rotating nachine pul sed power. Continue Integrated Product Team (I PT) collaborations
between i ndustry, Navy and the Arny El ectromagneti c Launch programto ensure consistent, non-duplicative
technol ogy maturity activities.

- Continue investigation of surface treatnents such as advanced coatings or "MAX-phase" materials to harden
the rails in electromagnetic railguns. (NRL)

- Continue devel opnent of designs for viable novel electric weapon architectures that enhance performance and
mai ntai nability. (NRL)

FY 2005 FY 2006 FY 2007
STRI KE AND LI TTORAL COMBAT TECHNOLOG ES 3,717 1, 630 12, 465

The focus of this effort is on those technologies that will support Naval Precision Strike Operations and
provi de the Navy of the future the ability to quickly |locate, target, and strike critical targets ashore. NRL
i nvestment/performance in this effort is included. Efforts in this PE transitioned fromthese PEs 0602131M
0602235N, 0602236N, 0603114N, 0603236N and 0603640M

The funding profile fromFY 2006 to FY 2007 reflects the reorgani zati on of Future Naval Capabilities (FNC)
Program investnments into Enabling Capabilities (ECs). As a result of this reorganization, the funding for
each EC has been aligned to a Budget Activity 2 and Budget Activity 3 PE as appropriate. This Activity
reflects the alignment of investnents for the followi ng ECs: Advanced Naval Fires Technol ogy Spiral 1,
Hostile Fire Detection and Response Spiral 1, Marine and UxV Tactical |SR, and Dynamic Target Engagement &
Enhanced Sensor Capabilities.
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FY 2005 Acconpli shnents:

- Advanced Gun Barrel (AGB) & Seeker Technol ogy: Continued devel opnent including gun fire testing of 45mm
inserts used in coating technol ogi es. Conducted nechani cal and thernal analysis and tested conposite materia
sanpl es for the conposite barrel design. Effort transitions to PE 0603114N i n FYO06.

- Initiated devel opment and denonstration of inmage-while-scan (1W5) technol ogi es needed to performimagi ng and
identification of targets of radars operating in non-spotlight node. (NRL)

- Continued devel opment of new quei ng receiver brassboard for high probability of intercept w de instantaneous
bandwi dt h receiver. (NRL)

- Continued devel opnent of and construction of retrievable airborne WBand decoys and conducted W band Radar
Cross Section (RCS) experinment with NRL passive decoy and WARLOC radar. (NRL)

- Initiated devel opnment of inproved processing algorithns based on Joint Time Frequency Analysis (JTFA) for
integration into existing Synthetic Aperture Radar (SAR) inmage formation processors to enhance the resolution
and target characterization of SAR data. (NRL)

FY 2006 Pl ans:

- Hand Held Precision Targeting: Initiate/conplete devel opnent of the rangefinder nodul e including
integration of an inertial measurenent unit (I1MJ) and magnetoneter. This will allow the forward observer to
use a |laser range finder for target designation in a magnetically hostile environnent.

- Continue SAR al gorithm devel opnent, |IW5 technol ogy devel opnent, and wi de bandwi dth anplifier devel oprment.
(NRL)

- Conpl ete queing receiver brassboard for a high probability of intercept w de instantaneous bandw dth

recei ver and conduct a small-scale signal collection in a maritinme environment field test. (NRL)

- Continue Wband decoy devel opment. (NRL)

- Continue JFTA inproved processing algorithm devel opment. (NRL)

- Initiate devel opment of software for a genetic algorithmselection process for use with identified analytic
performance metrics for the optimzation of conmunications janm ng techni ques. (NRL)

FY 2007 Pl ans:

- Marine and UxV Tactical ISR (MJTI): Initiate effort to develop inproved radar that will provide real-tine
tactical targeting and inproved sensor processing to provide inproved access to available | SR products.
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Specific tasks include: signal intelligence visualization, automated pattern recognition, dynamc

repl anni ng/ aut ononous vehicle control, fully integrated advanced denonstrator engine, multi-vehicle
cooperation/targeting and networki ng comruni cati ons software. (fornerly funded in PE's 0602131M and 0603114N)
- Dynam ¢ Target Engagenent & Enhanced Sensor Capability (DTEESC): Initiate effort to develop the capability
to inprove the processing of dynamic targets from 100 to 400 targets per day. It will also inprove UAV
performance in the areas of increased endurance and support for nore autononous operations. Specific tasks
i nclude the devel opnent of: decision support algorithnms for dynamic target engagenent, renote sensor fusion
hardware for ground sensors, an ultra endurance UAV, and a G ound Myving Target Indicator (GMIl) sensor for
use on UAVs. (formerly funded in PE s 0602235N, 0603640M and 0603114N)

- Hostile Fire Detection and Response Spiral 1 (HFDR): Initiate effort to devel op technol ogies for hostile
fire detection and active response capabilities that will increase individual Marine and tactical |evel unit
survivability and nobility. Specific efforts include: advanced ammp packagi ng, El ectronic Warfare(EW
Integrated System for Small Platforns (EW SSP), and the GUNSLI NGER hostile fire detection and counter fire
system (formerly funded in PE' s 0602131M 0602236N, and 0602235N)

- Advanced Naval Fires Technology Spiral 1 (ANFT): Initiate effort to reduce the tinme delay fromtarget
acqui sition to engagenment through inproved information sharing interfaces, accurate nmobile and |ightweight
fire control systens, and inproved forward digital target acquisition and hand off. Specific tasks include:
adaptive expeditionary maneuver warfare system advanced gun barrel technol ogy, advanced weapons nateria
technol ogy, inproved fire control systens, advanced fires coordination technol ogy, and advanced target
acquisition. (formerly funded in PE s 0602236N and 0603236N)

- Conpl ete Wband decoy devel opnment with a denonstration of active ECM techni ques. (NRL)

- Conpl ete the devel opnent of inproved processing algorithms based on the JFTA by incorporating algorithmc
tools into existing SAR system for testing. (NRL)

- Continue IW5 technol ogy devel opnment. (NRL)

- Continue genetic algorithm selection process for conmuni cati on jami ng. (NRL)

CONGRESSI ONAL PLUS- UPS:

FY 2005 FY 2006
ADVANCED HI GH- ENERGY THERMOBARI C WARHEAD DEVELOPMENT 963 0

This effort denonstrated an advanced hi gh-energy thernobaric explosive conposition that will provide enhanced
i nternal blast pressures and noderate thernal effects in confined environnments for the M2 LAW (Li ght Anti -
tank Weapon) ASM Primary efforts included fuze devel opnent and booster testing.
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FY 2005

FY 2006

ADVANCED HYBRI D STORED ENERGY DEVI CES FOR AFFORDABLE Al R WEAPONRY

1, 446

0

Ef fort supported Advanced Hybrid Stored Energy Devices for Affordable Air Waponry.

FY 2005

FY 2006

ADVANCED REACTI VE MATERI AL ENHANCED NANOCOMPOSI TE WARHEADS
( ARVENWY

2,506

0

This effort supported the manufacturing technol ogy devel opnent

and production scale up of high density nano

mat eri al conposites used in the construction of advanced warheads for air and surface weapons.
FY 2005 FY 2006
ADVANCED SMART OPTI CAL SENSOR PAYLOAD TECHNOLOGY FOR SURVEI LLANCE 963 0

Ef fort devel oped Advanced Smart Optical Sensor Payl oad Technol ogy for Surveillance.
FY 2005 FY 2006
Al RCRAFT CARRI ER SURVEI LLANCE SYSTEM 2,700 3,500
FY 2005 - Effort developed Aircraft Carrier Surveillance System
FY 2006 - This effort supports the Aircraft Carrier Surveillance System
FY 2005 FY 2006
AUTONOMOUS UNDERWATER VEHI CLE DOCKI NG AND RECHARG NG STATI ON 0 2,100

This effort supports autononous underwater vehicle docking and recharging station research.
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FY 2005

FY 2006

COMBUSTI ON LI GHT GAS GUN

4,051

4,250

FY 2005 - This effort
pl asma ignition heating of

devel oped the technol ogi es for
i njected |ight gas.

a hyper-velocity weapon based on high-energy electric
Desi gned a 155mm CLGG syst em capabl e of denonstrating ful
characteristics using cryogenic propellants.

scal e, single shot performance. Denpnstrated operationa
FY 2006 - This effort supports combustion |ight gas gun research.

FY 2005 FY 2006
DEVELOPMENT PROCESSES FOR FULL SCALE PRODUCTI ON OF SI LI CON CARBI DE 0 1,700

WAFERS

This effort supports devel opment processes for ful

scal e production of silicon carbide wafers research

FY 2005

FY 2006

DEVI CE | NTEGRATI ON OF W DE BAND GAP SEM CONDUCTORS AND
MULTI FUNCTI ONAL OXI DES

1, 640

1, 500

FY 2005 -
par anmet er vari abl es.
par anet er s.

This effort conm ssioned a deposition system for
Grew test structures for initia

calibration and feedback for

oxi de conmponent deposition and quantified growth
optim zation of deposition

FY 2006 - This effort supports device integration of wi de band gap semi conductors and nultifunctiona
research.

FY 2005 FY 2006
DOD AG LE MANUFACTURI NG CENTER FOR CASTI NGS TECHNOLOGY ( AMCAST) 0 2,100

This effort supports the DOD Agil e Manufacturing Center for
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FY 2005 FY 2006
ELECTROVAGNETI C (EM RAIL GUN TEST MUNI TI ON 1, 060 0

This effort devel oped El ectromagnetic (EM Rail Gun Test Muinition.

FY 2005 FY 2006
ELECTRONI C MOTI ON ACTUATI ON SYSTEMS 0 2,200

This effort supports electronic notion actuation systenmns.

FY 2005 FY 2006
FI RELI DAR 1, 640 0

This effort devel oped an eyesafe | aser imaging system conplenentary to IR imgers. Effort devel oped

i nnovati ve technol ogies to overcone the deficiencies of an infrared sensors used by firefighters. These
sensors currently bloom and becone useless in brightness of a hot fire. Approach used laser illumnation and
spectral filters to see through fire and snoke. Imagery will also be relayed via a wireless LANto the
conmand center.

FY 2005 FY 2006
FREE ELECTRON LASER 0 3,500

This effort supports technol ogies to support the devel opnent of a high average power Free Electron Laser
systemthat is applicable to shipboard self defense.

FY 2005 FY 2006
H GH ENERGY DENSI TY CAPACI TORS FOR M LI TARY APPLI CATI ONS 0 1, 500

This effort supports high energy density capacitors for mlitary applications research
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FY 2005

FY 2006

HI GH PERFORMANCE FREQUENCY MODULATED FI BER OPTI C LI NK

0

1, 200

This effort supports high performance frequency nodul ated fi ber opt

ic link research.

FY 2005

FY 2006

H GH POAER FEL DEVELOPMENT FOR NAVY APPLI CATI ONS

0

1, 500

This effort supports high power FEL devel opnent for Navy applications research.

FY 2005

FY 2006

HYPERSONI C WEAPONS ENABLI NG CAPABI LI TY

963

0

This effort extended the capabilities of the Integrated Hypersoni c Aeronechani cal Too

FY 2005

FY 2006

I NTEGRATED Bl OLOG CAL WARFARE TECHNOLOGY PLATFORM

3,375

0

DATE: Feb 2006

(I HAT) and devel oped a
virtual weapon sinmulation that will support the extended analysis of high speed weapons.

This effort applied the integrated Biological and Chemnical Warfare Defense (1BCW) decision analysis

technol ogy software to survey vessels approaching aircraft carriers on the high seas.
software framework into a systemthat provides situation awareness, real-tinme response planning,
i ntegrated col | aborative center for decision maker interaction

FY 2005 FY 2006
1, 156 0

| NTEGRATED PERSONNEL PROTECTI ON SYSTEM

Transfornmed the | BCWD

and

Ef fort devel oped an Integrated Personnel Protection System consisting of a miniaturized wearabl e conputing
device, integrated sensors and a display system Systemw |l be capable of providing alert reports and

situational information to the conmand stations.
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DATE: Feb 2006

FY 2005 FY 2006
KI LL ASSI ST ADVERSE- WEATHER TARGETI NG SYSTEM ( KAATS) 1, 640 0
Thi s devel oped technol ogies to support a systemthat will provide precision targeting and weapon delivery in

adverse weather for tine critical mssions.
with relative targeting against a fixed target.

I ntegrated sensor platform UAV.

Denpnstrated sensor

FY 2005 FY 2006
MARI NE MAMVAL RESEARCH PROGRAM 0 1, 000
This effort supports the Mari ne Mammal Research Program

FY 2005 FY 2006
MDETEC 0 1, 000
This effort supports MDETEC research

FY 2005 FY 2006
M LLI METER/ TERAHERTZ | MAG NG ARRAYS 2,026 3, 600

on a UAV

FY 2005 - This effort devel oped technology to realize simultaneous infrared (IR) and mllineter wave (MW

i magi ng capabilities through a common aperture and to fuse IR and MWVi magery for

resol ution i magi ng.

al | - weat her

FY 2006 - This effort supports mllineter/terahertz imging arrays research
FY 2005 FY 2006
MOBI LE ON- SCENE SENSOR Al RCRAFT C41 CENTER 963 0

This effort devel oped the technology for a nobile forward C41 depl oyed center that can receive imgery from an

ai rborne sensor and executing command and control over that sensor
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FY 2005 FY 2006
MULTI - SENSOR HYPERSPECTRAL SYSTEM FOR DAY/ NI GHT RECONNAI SSANCE 0 2, 600
This effort supports multi-sensor hyperspectral system for day/night reconnai ssance research
FY 2005 FY 2006
0 1, 000

NAVY SECURI TY AUTOVATI ON AND FUTURE ELECTRO- ROBOTS

This effort supports Navy security automation and future el ectro-robots research.

FY 2005 FY 2006
OBLI QUE ANGLE HYPERSPECTRAL | MAGE FUSI ON 0 1, 650
This effort supports oblique angle hyperspectral image fusion research

FY 2005 FY 2006
RETROREFLECTI NG OPTI CAL COVMUNI CATI ONS FOR SPECI AL OPERATI ONS 1,928 1, 000

This effort devel oped

FY 2005 - This effort increased retro reflector data rate to 10-50 Megabits per second.
a mcro electronic mechani cal system (MEMS) optical mrror, steered |aser interrogator on a small tactical UAV
and interrogate a 50 Mops retro-reflector on an unattended ground sensor
FY 2006 - This effort supports retroreflecting optical comrunications for special operations research
FY 2005 FY 2006
SI LVER FOX UNMANNED AERI AL VEHI CLE ( UAV) 2,413 1, 750
Fox UAV. The

integrated the | atest sensor

FY 2005 - This effort
use of Silver Fox into the mariti me environnent

wor k expanded the operationa
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FY 2006 - This effort supports the Silverfox UAV

FY 2005 FY 2006
SPECTRAL BEAM COMBI NI NG FI BER LASERS 0 1, 000
This effort supports spectral beam conbining fiber |asers research

FY 2005 FY 2006
THERMAL MANAGEMENT SYSTEMS FOR HI GH DENSI TY ELECTRONI CS 5,787 5, 600

FY 2005 -

This effort evaluated and denmponstrated advanced cooling techni ques for

mlitary processing systemns.

The work used the advanced cooling techniques that were devel oped and refined the techniques to work within

t he space, weight, and durability requirenments of nobile electronics.

FY 2006 - This effort supports thernmal managenment systens for high density electronics research
FY 2005 FY 2006

ULTRA HD PRQJECTI ON DI SPLAY 0 1, 500

This effort supports ultra HD projection display research.
FY 2005 FY 2006

UNATTENDED | MAG NG SENSOR NETWORK (Ul SN) 963 0

The Unattended | nagi ng Sensor Network (Ul SN) devel oped a | ow probability of intercept

i mgery node network used by Specia

(LPO) unattended

Operations Forces (SOF) for surveillance and force protection m ssions.

FY 2005

FY 2006

WORK FLOW ENG NE FOR OFF- LI NE | MAGERY

0

1, 000

This effort supports work flow engine for off-line inmagery research
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C. OTHER PROGRAM FUNDI NG SUMVARY

NAVY RELATED RDT&E

PE 0601152N (I n-House Laboratory |ndependent Research)
PE 0601153N (Def ense Research Sci ences)

PE 0602123N (Force Protection Applied Research)

PE 0602131M (Mari ne Corps Landi ng Force Technol ogy)
PE 0602235N (Conmon Picture Applied Research)

PE 0603114N (Power Projection Advanced Technol ogy)

PE 0603640M (USMC Advanced Technol ogy Denonstrati on)
PE 0603790N ( NATO Research and Devel opnent)

NON- NAVY RELATED RDT&E

PE 0602303A (M ssil e Technol ogy)

PE 0602618A (Ballistics Technol ogy)

PE 0602624A (Weapons and Munitions Technol ogy)

PE 0603004A (Weapons and Munitions Advanced Technol ogy)
PE 0602702E (Tactical Technol ogy)

PE 0603739E (Advanced El ectronics Technol ogi es)

PE 0603763E (Mari ne Technol ogy)

PE 0602203F (Aerospace Propul sion)

PE 0602601F (Space Technol ogy)

PE 0602602F (Conventional Minitions)

PE 0603216F (Aerospace Propul sion and Power Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not applicabl e.
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