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

BUDGET ACTIVITY: 01
PROGRAM ELEMENT: 0601152N
PROGRAM ELEMENT TI TLE: | N- HOUSE LABORATORY | NDEPENDENT RESEARCH (I LI R)

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

| N- HOUSE LABORATORY | NDEPENDENT RESEARCH (| LI R)
19, 280 17, 367 15, 916 16, 506 16, 910 17,950 18, 348

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This program el enent (PE) sustains U S. Naval Science
and Technol ogy (S&T) superiority by providing new technol ogi cal concepts for the maintenance of naval power
and national security and by helping to avoid scientific surprise while exploiting scientific breakthroughs
and providing options for new Future Naval Capabilities. Support of basic bionedical research at the

Uni formed Services University for the Health Sciences (USUHS) ended in FYO5 in this PE and the RDT&E, N budget.
The Departnent of Navy (DON) conponent responds to S&T directions of the DON Naval Power 21 transformtion
plan for long term Navy and Marine Corps inprovenments and is in consonance with future warfighting concepts
and doctrine devel oped at the Naval Warfare Devel opnent Comrand and the Marine Corps Conbat Devel opnent
Conmmand. It enables technologies to significantly inprove the Joint Chiefs of Staff's Future Joint
Warfighting Capabilities. The In-house Laboratory Independent Research (ILIR) program al so adds increased
enphasis to the revitalization of the scientist and engi neer workforce conponent at the Navy's Warfare Centers
and Laboratories by attracting superior candi dates and retaining our best nenbers through the provision of
exciting and nmeani ngful work. It is managed by the Director of Research of the O fice of Naval Research (ONR)
and executed by the Conmmanding Officers (COs) and Technical Directors (TDs) of the Naval Warfare Centers,
Naval Personnel Research, Studies, and Technol ogy Organization, and the Bureau of Medicine and Surgery

| aboratories. The FYO5 USUHS conponent is executed by the President of USUHS.

The vision of the DON S&T strategy is "to inspire and guide innovation that will provide technol ogy-based
options for future Navy and Marine Corps Capabilities”, where "lInnovation is a process that couples Discovery
and I nvention with Exploitation and Delivery”. DON Basic Research, which includes scientific study and

experinmentation, directed toward increasing know edge and understanding in national -security related aspects
of physical, engineering, environmental, and |ife sciences is the core of Discovery and Invention. Basic
research projects are devel oped, managed, and related to nore advanced aspects of research in sonme hundred-
pl us technol ogy and capability-related 'thrusts', which are consolidated in twenty-two research areas. These
in turn support the major notivational research focus areas of the Navy and Marine Corps-After-Next: maritine
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and space environments that inpact operational capability; information science/know edge managenent in

net work-centric operations; sensors and electronic systems for surveillance and tactical applications;

ener gy/ power/ propul sion for performance gain and sustai nment; advanced air/surface/undersea and nulti-

envi ronnent Naval platfornms design/signature reduction; superior human performance/training/care of Sailors
and Marines; and conmbat casualty care/infectious diseases/mlitary operational medicine.

This portion of the DON Basic Research Program provi des participating Navy Centers and Laboratories with
funding for: basic research to support the execution of their assigned m ssions; devel oping and maintaining a
cadre of active research scientists who can distill and extend results from worl dw de research and apply them
to Naval problens; pronoting hiring and devel opment of new scientists; and encouragenent of collaboration with
universities, private industry, and other Navy and Department of Defense | aboratories, in particular the
corporate Naval Research Laboratory (NRL).

ILIR projects are selected by Center/Lab COs and TDs near the start of each Fiscal Year through interna
conpetition. Projects typically last three years, and are generally designed to assess the feasibility of new
lines of research. Successful efforts attract external, conpetitively awarded funding. Because the Warfare
Centers and Labs encompass the full range of naval technology interests, the scope of ILIR topics roughly
parallels that of PE 0601153N, Defense Research Science. |In FY05, about 67 projects were conpl eted and 63
were initiated.

In FYO5 support for the basic nedical research at USUHS provided the only programed research funds received
by the University. |In addition, it facilitated the recruitnent and retention of faculty; supported unique
research training for mlitary nmedical students and resident fellows; and allowed the University's faculty
researchers to collect pilot data in order to secure research funds from extranural sources (estimted $35
mllion annually). In FY0O6 USUHS will nmove to Health Affairs at OSD

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 19, 375 15, 500 15, 951
Congressi onal Action 0 2,100 0
Congr essi onal Undi stributed Reducti ons/ Resci ssi ons -15 -233 0
Executi on Adjustnments 5 0 0
FY 2005 SBIR -89 0 0
Program Adj ust ment s 4 0 0
Rat e Adj ustments 0 0 -35
FY 2007 President's Budget Subm ssion 19, 280 17, 367 15, 916

PROGRAM CHANGE SUMVARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not applicable.

C. OTHER PROGRAM FUNDI NG SUMMARY
Not appli cabl e.

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

E. PERFORMANCE METRI CS
The ILIR initiative seeks to inprove the quality of defense research conducted predom nantly through the Navy

warfare center |aboratories. It also supports the devel opment of technical intellect and education of
engi neers and scientists in disciplines critical to national defense needs through the devel opment of new
know edge in a mlitary | aboratory environment. |Initial research focus is often conducted in an unfettered

nature since it is basic research, but many projects do focus on applying recently devel oped theoretica
know edge to real world military problens with the intention of devel opi ng new capabilities and inproving the
performance of existing ones. Individual project nmetrics then becone nore tailored to the needs of specific

Rl Line Item 2
Page 3 of 15

UNCLASSI FI ED



UNCLASSI FI ED

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

BUDGET ACTIVITY: 01
PROGRAM ELEMENT: 0601152N
PROGRAM ELEMENT TI TLE: | N- HOUSE LABORATORY | NDEPENDENT RESEARCH (I LI R)

applied research and advanced devel opnment prograns. Exanple metrics include a recent project that is expected
to result in a ten fold inprovenment in the ability to optimze the search for underwater mines in a defined
region using nultiple, cooperating autononous vehicles through the devel opnent of new adaptive sanpling

al gorithms. National Research Council of the National Academ es of Science and Engi neering’s congressionally
directed "Assessnent of Departnent of Defense Basic Research" concluded that the DoD is nmanaging its basic
research program effectively.
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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
I N- HOUSE LABORATORY | NDEPENDENT RESEARCH (I LI R)

17, 448 15, 267 15, 916 16, 506 16, 910 17, 950 18, 348

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This project sustains U S. Naval S&T superiority,
provi des new technol ogi cal concepts for the maintenance of naval power and national security, and hel ps avoid
scientific surprise, while exploiting scientific breakthroughs and providing options for new Future Nava
Capabilities. It responds to S&T directions of the DON Naval Power 21 transformation plan for |ong term Navy
and Marine Corps inprovenents. It is in consonance with future warfighting concepts and doctrine devel oped at
the Naval Warfare Devel opment Command and the Marine Corps Conbat Devel opnment Command, and enabl es

technol ogies to significantly inprove the Joint Chiefs of Staff's Future Joint Warfighting Capabilities. It
is managed by the ONR Director of Research and executed by the COs and TDs of the Naval Warfare Centers, Nava
Per sonnel Research, Studies, and Technol ogy Organi zation, Bureau of Medicine and Surgery | aboratories, and in
FYO5 USUHS.

This portion of the DON Basic Research Program provi des participating Navy Centers and Laboratories with
funding for basic research to support the execution of their assigned missions, for devel opi ng and nmi ntaini ng
a cadre of active research scientists who can distill and extend results from worl dw de research and apply
themto naval problens, to prompte hiring and devel opment of new scientists, and to encourage coll aboration
with universities, private industry, and other Navy and Departnent of Defense |aboratories, in particular the
corporate NRL. In FYO6 the USUHS effort will nove to Health Affairs at OSD.
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B. ACCOWVPLI SHVENTS/ PLANNED PROGRAM

FY 2005 FY 2006 FY 2007
OCEAN SPACE SCI ENCES 4,020 3, 945 4,129

FY 2005 Acconplishnents:

« Continued devel opnent of capsul e vacci nes agai nst Canpyl obacter Jejuni, a class of vaccine that would
protect against one of the mmjor causes of bacterial diarrhea world w de.

» Researched automatic classification and tracking with assignment uncertainties to address fundanmenta

i ssues in signal processing, especially accurate estimation of tracker error covariance matrices.

e JInitiated research into Beaked Whal e (Zi phius cavirostris, Mesoplodon densirostris, Mesopl odon europaeus)
bi oacoustic and spatial/tenporal habitat characterization in the Tongue of the Ocean, Bahamas.

e Initiated research into in the field of Nonparanmetric Tol erance Intervals to construct a distribution-free
met hod to generalize the performance of decision trees and neural networks. This work allows for effective
adaptive classification in uncertain environments.

e JInitiated research into 3D elastic wave propagation in |ayered prolate spheroids with | osses using the
vector wave equation in prolate spheroidal coordinates for sonar array applications.

FY 2006 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO6 will focus on supporting the ONR Grand Chal | enge in Nava

Batt| espace Awareness, Innovative Naval Prototypes initiatives in Persistent Surveillance and Sea Basi ng, and
Nati onal Naval Responsibility Initiatives in Ocean Acoustics and Undersea Weaponry.

FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO7 will focus on supporting the ONR Grand Chal | enge in Nava

Batt| espace Awareness, Innovative Naval Prototypes initiatives in Persistent Surveillance and Sea Basing, and
Nati onal Naval Responsibility Initiatives in Ocean Acoustics and Undersea Waponry.

Rl Line Item 2
Page 6 of 15

UNCLASSI FI ED



UNCLASSI FI ED

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

BUDGET ACTIVITY: 01
PROGRAM ELEMENT: 0601152N PROGRAM ELEMENT TI TLE: | N- HOUSE LABORATORY | NDEPENDENT RESEARCH (I LI R)
PROJECT TI TLE: | N- HOUSE LABORATORY | NDEPENDENT RESEARCH (I LI R)

FY 2005 FY 2006 FY 2007
ADVANCED MATERI ALS 2,965 2,916 3,035

FY 2005 Acconplishnents:

« Explored new materials and advanced structure-property-process rel ationships involving tougheners for high-
tenperature polyner-matrix conposites that are suitable for naval aviation applications.

* Studied shear-enhanced configurations and tailorability of chemical thresholds for polynmer materials.

* Researched new magnetic materials for weapons, vibration/noise reduction, energy scavengi ng, sensors, and
sonar transducers.

» Explored the scientific merit of using the deconposition by x-rays and electrolysis of Class Il fluoride
salts |ike BaF2 and SrF2 to develop a solid state battery and x-ray detector wi th physical dinmensions |ess
than 1 microneter on silicon (Si) devices.

» Devel oped a nodel for the nmechani sm of self-healing through the characterization of the thermal and
rheol ogi cal behavi or of ethyl ene-nmethacrylic acid (EMAA) iononers with known sel f-healing behavior

« Devel oped an understandi ng of the effects of surface-inmobilization on the function of antimcrobial and
ger m nant nol ecul es.

e Conducted a three-pronged approach to identifying new n-dopi ng systenms based on current and new theories of
charge stability and transport.

e Investigated the fundanmental el ectronechanical behavior of single crystal ferroelectric materials
(PiezoCrystals).

e JInitiated exploration of high performnce nanoconposite barrier coatings for next generation acoustic
sensors.

e Initiated studies applying synthetic chem stry techniques to ferromagnetic nmaterials to control their
properties and then elucidate the roles they play in m crowave absorption

* Initiated research into applying refined scattering nmeasurenent techniques to a range of suitable sanple
media in order to investigate the sensitivity and range of applicability (e.g., fromthe single scattering
limt to nultiple scattering and beyond).

FY 2006 PI ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO6 will focus on supporting ONR Grand Chall enges in Naval Materials
by Design and Intelligent Naval Sensors, |nnovative Naval Prototypes initiatives in Electromgnetic Gun & and
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Sea Basing, and National Naval Responsibility Initiatives in Undersea Waponry and Naval Engi neering.
FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO7 will focus on supporting ONR Grand Chall enges in Naval Materials
by Design and Intelligent Naval Sensors, |nnovative Naval Prototypes initiatives in Electromgnetic Gun & and
Sea Basing, and National Naval Responsibility Initiatives in Undersea Waponry and Naval Engi neering.

FY 2005 FY 2006 FY 2007
ELECTRONI CS SENSOR SCI ENCES 2,268 2,230 2,322

FY 2005 Acconplishnents:

» Researched a progranmmmbl e nonlinear dynam cal array to provide a | ow power and | ow cost integrated sensor-
processor consisting of a novel architecture that uses dynamical circuits as the fundanental conputationa
bui | di ng bl ocks.

* Explored the effects of the chal cogen el ement sel eni um on undoped sem -insulating (USI) gallium arsenide
(GaAs) towards new Navy sensors.

» Developed the theory and algorithns to support a nunerically tractable, mathematically sound approach to
determ ning the proper allocation of distributed sensor assets (both active and passive) in a tactica

envi ronnent .

* Researched netal/dielectric periodic multilayer structures thought to exhibit a new type of photonic
transmni ssi on band correspondi ng to resonant tunneling of evanescent waves.

« Investigated grating diffraction and its polarization by experinent and theory on surface gratings and

vol une gratings.

« Exam ned and characterized the detection statistics at an anal og receiver’s decision circuit when the

domi nant noise source is the optical phase noise of the |lasers used in a proceeding coherent fiber-optic
antenna renoting |ink.

e Investigated the possibilities of using nanoscal e ferromagnet and superconductor joined systems to serve as
ultra-sensitive sensors of weak magnetic fields.
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FY 2006 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO6 will focus on supporting ONR Grand Chall enges in Electric Power
Sources and Miultifunctional Electronics for Intelligent Naval Sensors, |nnovative Naval Prototypes initiatives
in El ectromagnetic Gun and Persistent Surveillance, and the National Naval Responsibility Initiative in

Under sea Weaponry.

FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO7 will focus on supporting ONR Grand Chall enges in Electric Power
Sources and Miultifunctional Electronics for Intelligent Naval Sensors, |nnovative Naval Prototypes initiatives
in El ectromagnetic Gun and Persistent Surveillance, and the National Naval Responsibility Initiative in

Under sea Weaponry.

FY 2005 FY 2006 FY 2007
| NFORMATI ON SCI ENCES 1,918 1, 887 1, 965

FY 2005 Acconplishnents:

e Conducted research into advancing and sinplifying the state of the art in quantum dense codi ng using an
optical comruni cations systemthat will convey, on average, two bits of information fromthe transmtter to
the receiver per transnmtted single-frequency photon
e Conducted research into high-data-rate comuni cation in underwater channels using space-tine coding and
processi ng.
* Investigated capture and inplenentation of the international maritine rules, as provided in the Coast Guard
Col l'i sion Regul ations (COLREGS), into a nmulti-objective decision framework, to prove a | evel of autononous
tactical decision making capability for both unmanned underwater vehicles and unmanned surface vehicles and
tactical decision aids aboard submari nes.
« Conducted research on sea state determ nation for an autononmous surface craft.
e Explored threat managenent using passive inference of network infrastructure topol ogy.
» Researched directing the chem cal reaction between the el ectrode surface and a specific |igand of the netal
conplex, to enable the nolecular dipoles to be aligned at the interface generating the asymmetric environnent
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i mportant for nonlinear optics.
e Initiated research into Wavelet inspirited data m ning.
e JInitiated exploration of natural |anguage comruni cati ons between humans and i nformati on systens.

FY 2006 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO6 will focus on supporting ONR Grand Chall enges in Naval Battl espace
Awar eness and Intelligent Naval Sensors, Innovative Naval Prototypes initiatives in Persistent Surveillance
and Sea Basi ng, and National Naval Responsibility Initiatives in Undersea Waponry.

FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO7 will focus on supporting ONR Grand Chal |l enges in Naval Battl espace
Awar eness and Intelligent Naval Sensors, Innovative Naval Prototypes initiatives in Persistent Surveillance
and Sea Basi ng, and National Naval Responsibility Initiatives in Undersea Waponry.

FY 2005 FY 2006 FY 2007

COVBAT CASUALTY CARE, | NFECTIQUS DI SEASES & M LI TARY 1,919 0 0
OPERATI ONAL MEDI CI NE ( USUHS)

FY 2005 Acconplishnents:

Combat Casualty Care (CCC)

e Conpleted exploration of the role of energy netabolites in the treatnment of henorrhagi c shock and oxidative
stress; investigation of the function of natural antibodies (chiefly related to Bl cells) in post-ischemc
recovery; and establishnment of a basic science framework for using benzoqui none ansanycin to treat traumatic
brain injury.

e JInitiated investigations of nolecular- and cellular-Ilevel nmechanisns affected by penetrating traumatic
brain injury, and of the role of channel activation in ischem c preconditioning.

I nfectious Di seases (ID)
» Completed testing of novel conbinations of antiviral and anti-inflanmatory agents to treat influenza in a
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rat nodel; and delineation of interactions between Shigella proteins and host cells to identify new targets
for effective treatnment of dysentery.

e Initiated work on pilot projects regarding characterizati on and enhancenent of natural protective
mechani snms for infectious diarrhea, E. coli, gonorrhea, and influenza.

e JInitiated two separate studies of |eishmaniasis, one epideniological investigation of possible donmestic
transmi ssion vectors that involve returning warfighters, the other of nolecul ar-1evel mechani sns of natura
resi stance.

Mlitary Operational Medicine (MOM

» Delineated the role of the proteasone in neuroprotection from henorrhagic shock in rats.

e Initiated studies exploring possible genetic basis for abnormal responses to exertional stress such as
rhabdomyol ysis, with an eye to devel oping better diagnostic tools, and of the differential effects of nicotine
and stress, especially those possibly based on gender

FY 2006 Pl ans:

This effort will nmove to Health Affairs at OSD in FY06.

FY 2007 Pl ans:

This effort will nove to Health Affairs at OSD i n FYO6.

FY 2005 FY 2006 FY 2007
HUMAN PERFORMANCE SCl ENCES 1,918 1, 887 1, 965

FY 2005 Acconplishments:

» Exploited the biology of I1C 21 macrophages to devel op novel detectors and decontani nants for anthrax.
* Researched the precision with which people can abstract information from graphics-based radar displays
about the range, speed and angl e of approach of contacts.
e Researched into human-in-the-loop intelligent software agent | earning.
e Derived basic guidance for the use of animated graphic material for delivery in electronic performance
support applications.
e Initiated investigation of the distribution of free subspace identification for data exploration and bi -
Rl Line Item2
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clustering.

e Initiated devel opnent of a specific and sensitive biological sensor for mcrobial agents enploying a
partial conplenent fixation reaction

e Initiated research into short-termstatin adm nistration that can reduce the volume or frequency of
precordi al bubbles detected i mediately followi ng deconpression froma hyperbaric exposure.

e Initiated research in the potentiation of B-cell inmune responses to Enterotoxigenic Escherichia Col
Surface Antigen 3 (CS3) Adhesin by genetic fusion with a binding peptide.

FY 2006 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn

over each year. Projects selected for FYO6 will focus on supporting the ONR Grand Chal | enge in Nava

Batt| espace Awareness, Innovative Naval Prototypes initiative in Sea Basing, and Naval interest in optimzing

human performance in mlitary environnments.

FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn

over each year. Projects selected for FYO7 will focus on supporting the ONR Grand Chal |l enge in Nava

Batt| espace Awareness, |Innovative Naval Prototypes initiative in Sea Basing, and Naval interest in optim zing

human performance in mlitary environnents.

FY 2005 FY 2006 FY 2007
NAVAL PLATFORM DESI GN SClI ENCES 1, 220 1, 201 1, 250

FY 2005 Acconplishments:

* Conducted experinmental studies and nodeling of information enbedded shi pboard power systens.
* Investigated nonlinear control theory for electric machi nes and conmponents.
e Investigated strontium fluoride-based heteroepitaxial systens of silicon using conpliant substrate
t echni ques.
« Conduct ed spectroscopic and el ectrochem cal investigations of nanophase vanadi um oxi des.
» Devel oped new fornul ati ons of behavi or-based approaches that are appropriate for unmanned air vehicle
control and determi ned appropriate nmetrics for neasuring system perfornmance.
Rl Line Item2
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* Investigated new ceranmic dielectric materials that enable the devel opnent of high-voltage/high
frequency/low | oss/ thermally stable nultilayer ceram c capacitors (M.CC).

e Conducted an investigation of polarization and node changes dependi ng on the environnental stress in single
node fibers as they relate to aircraft control

e Initiated experinmental investigation and theoretical nmodeling of microscale processes associated with phase
change heat transfer.

e Initiated devel opnent & integration of high-lift actuators and neuro-science based control for Maritine
Reconnai ssance Autononous Vehicle (MRAV).

e Initiated, devel oped and validated anal ysis procedures to predict powering, cavitation and unsteady shaft
forces for specific water jet designs.

e Initiated activities to nmeasure the Hugoni ot shock wave equation of state and fracture strength for
structural steels.

FY 2006 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO6 will focus on supporting ONR Grand Chall enges in Electric Power
Sources and Naval Materials by Design, Innovative Naval Prototypes initiatives in Electromgnetic Gun and Sea
Basi ng, and the National Naval Responsibility Initiative in Naval Engi neering.

FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO7 will focus on supporting ONR Grand Chall enges in Electric Power
Sources and Naval Mterials by Design, Innovative Naval Prototypes initiatives in Electromagnetic Gun and Sea
Basi ng, and the National Naval Responsibility Initiative in Naval Engi neering.

FY 2005 FY 2006 FY 2007
ENERGY SClI ENCES 1, 220 1, 201 1, 250

FY 2005 Acconplishnents:

« Investigated the deconposition pathways of reactive materials which enhance the Navy's effectiveness in
their use of guide formulators in developing new, tailored reactive materials for future use.
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+ Conducted inmpact shock experinments with shear-enhanced configurations for polynmer-based materials.

e Explored the nitram ne-netal interface through in-situ characterization of the surface in an ultra high
vacuum envi ronment (~1 x 10-10 Torr) using X-ray Photoel ectron Spectroscopy (XPS) and Infrared Reflection
Absor ption Spectroscopy (I RRAS).

e Initiated kinetics neasurenent studi es and understandi ng of the reaction nechanisns of energetic and bi nder
mat eri als during the conbusti on process using T-Junp Fourier transforminfra-red spectroscopy.

e Initiated study of the effects of inpurities and defects on the absorption spectra of material that
exhibits a range of shock sensitivity.

e Initiated an effort to develop structures that are conceptually the products of fusing rings such as
nitrotriazole, 1,2,4,5-tetrazine, 1,2,3,5-tetrazine, and triazine.

FY 2006 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO6 will focus on supporting ONR Grand Chal |l enges in Electric Power
Sources and Naval Materials by Design, Innovative Naval Prototypes initiatives in Electromagnetic Gun and Sea
Basi ng, and National Naval Responsibility Initiatives in Undersea Waponry and Naval Engi neering.

FY 2007 Pl ans:

ILIR projects are intended to be roughly three years long; therefore, typically 30% of the ILIR projects turn
over each year. Projects selected for FYO7 will focus on supporting ONR Grand Chall enges in Electric Power
Sources and Naval Materials by Design, Innovative Naval Prototypes initiatives in Electromagnetic Gun and Sea
Basi ng, and National Naval Responsibility Initiatives in Undersea Waponry and Naval Engi neering.
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CONGRESSI ONAL PLUS- UPS:

FY 2005 FY 2006
NAVY S&T OUTREACH 1, 832 2,100

FY 2005 - The Naval Science and Technol ogy for America's Readi ness (N-STAR) effort included the devel opnent of
an outreach activity at Navy R&D Centers col |l aborating with universities, comunity colleges, high schools,
and m ddl e schools to create a pipeline of students who are interested in pursuing careers in science and

engi neering fields. The FYO5 effort devel oped the N-STAR outreach activity at the Naval Surface Warfare
Center, Dahl gren Division

FY 2006 - This effort supports Navy S&T Qutreach research

C. OTHER PROGRAM FUNDI NG SUMVARY
NAVY RELATED RDT&E
PE 0601153N Def ense Research Sci ences

NON- NAVY RELATED RDT&E
PE 0601101A I n-House Laboratory |Independent Research (Arny)
PE 0601102F Defense Research Sciences (Air Force)

D. ACQUI SI Tl ON STRATEGY:
Not appli cabl e.
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