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Naval Research Laboratory (Appropriations Act, 1916)
“[Conduct] exploratory and research work...necessary
...for the benefit of Government service, including the
construction, equipment, and operation of a laboratory....”

Office of Naval Research (Public Law 588, 1946)

“...plan, foster, and encourage scientific research in Thomas
O . : Edison
recognition of its paramount importance as related to the
maintenance of future of naval power, and the preservation of Josephus
national security...” Danes

Office of Naval Research - London Office (1946)
“...reporting on the latest developments and to assist visiting

American scientists to make contact with their colleagues in
Europe...”

Transitioning S&T (Defense Authorization Act, 2001)
_ “...manage the Navy’s basic, applied, and advanced
Truman N 4 research to foster transition from science and

- - J| technology to higher levels of research,
development, test, and evaluation.”
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ONR/NRL  SHEERPEE P
People: 3,900 ' we |
Govn't: 3,360 |g
Contractor: 540 §
PhDs: 842
SES: 45 §
USNR:



http://www.navy.mil/view_single.asp?id=95177�
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NRL Chief of Naval Research (00) i\@’k NO91 Principal
Executive Director (SES) Deputy for P&R
Vice Chief of Naval Research (USMC)(09) ¢
BIZOPS | | ACNR (00B)
ONRG AVCNR (09B)
| I 1
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0 0 0
Research Innovation Transition
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30 31 32 33 34 35
Expeditionary
Warfare & CAISR Baglceesagce Sea Warfare Warfighter Air Warfare :
:| Combating- P & Weapons Performance & Weapons :
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APL ARL
U of Washington Penn State

Naval Postgraduate
School

NAWC WD
China Lake

ARL
U of Hawaii

U of Texas

SSC San Diego

Stennis

ONR Global Field Offices
London, Tokyo, Singapore,
Santiago

(L
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NUWC Newport
NSWC

Carderock
Indian Head
Dahlgren

APL
Johns Hopkins

NAWC AD
Patuxent River

NRL DC

ONR HQ
NSWC DL CSS
Panama City

NAWC AD
Orlando

Ex-USS
Shadwell
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ONR Global Liaison Office ?N:G;lr;g!on - ADs

CNO Executive Panel : echnical Director Naples
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onolulu . ®
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COMPACFLT Bahrain
COMMARFORPAC COMNAVCENT
COMSUBPAC COMFIFTHFLT

ONRG-Santiago - ADs e
.,. ONRG-Singapore - ADs
o,.. Commanding Officer
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*Develop Partnerships

sLeverage Global S&T Advances 4
*Avoid Technology Surprise
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 Program Officer can see a program through
D&l — Applied Science — Transition
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Dr. Walter Jones BGen Mark R. Wise

RADM Nevin Carr Jr. Executive Director Vice CNR

Chief of Naval

Research Guidance Comes From...

m\\\\({}_\

)

Assistant Secretary of the Navy Vice Chief of Assistant Commandant Assistant Secretary of Defense

(Research, Development Naval Operations for the Marine Corps for Research & Engineering
and Acquisition)
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Rﬂwf tionary K

CNR . H|gh Payoff S&T Areas:
20°11 priorities Power & Energy
' Directed Energy & Hypersonics
Information Dominance
Autonomous Systems

1. Focus on S&T areas that

provide the biggest
— Total Ownership Cost Reduction

pay_off for (.)ur Tuwre — Expeditionary & Irregular Warfare
2. Beinnovative in our Naval Warfighter Performance

thinking and business
processes

-

Lab Demo
ZBR

Support the ONR Business Plan ERP

3. Improve transition of i e Lels Deme
— Achieve and declare audit readiness

%
S&T [_JI‘_O_d ucts into — Prepare to double our support for STEM <
acquisition programs — Implement a peer review process for Basic Research
and the Fleet — Prepare to transition to ERP, and incorporate KM
4 Expand strategic — Expand career development to include Executive Education
N'
[ ]

communication and
engagement with
stakeholders

Improve alignment with requirements
— Support “Speed to Fleet” initiatives
— Address “Valley of Death” challenges
— Expand ONRG and Science Advisor program

Ensure we understand customer needs and they
understand how we’re working to meet those needs
— Tell the ONR story, “Leading the Vision, Delivering Results”
— Communication is a leadership responsibility




» Second update of the original Naval S&T
Strategic Plan

» Focused on top-down guidance, informed
by fiscal realities of POM13

» Strategic Context — development guided by
CS-21, SECNAV Guidance, NSP, and Vision
and Strategy 2025

7 . » Focus Areas consolidated from 13 to 9;
includes addition of one new area on
Autonomy and Unmanned Systems




NavaliSRileStrategic Process

Revolutionary Research . . . Relocant Results

Navy Strategic Plan

SEGHN AV
NG
VI (5

Naval Enterprises
(Community)

NAE | usmc

! . - S -
MEDICAL Tecl;r‘::alt':-l:%% 1
SWE TRAINING' ‘
usw CYBER I ‘
Stakeholders &apabnhti@f
and Fleet / Force
I
Engagement N81/MCCDC Analysis Inform
\

Focus Area S&T Investments

for Desired Capabilities INVESTMENTS

Transitions cuck VTR LA 5% New Concepts
Reaction Enablers 3
and Innovations. Invention and

Knowledge ¥ Scientific
S&T Corporate Board Discovery

S&T Opportunities;

Navalissaly
Sirzieaeie #Ei




Navall S&lFEocus Areas

Tomorrow’s Technologies for Our Warfighters Across All Domains

S&T Focus Areas

Assure Access to the
Maritime Battlespace

Autonomy and
Unmanned Systems

Expeditionary and
Irregular Warfare

Information Dominance

Platform-Design
——and Survivability

Power and Energy

Power Projection and
Integrated Defense

Total Ownership Cost

Warfighter Performance

Fleet / Force

Naval Aviation

Naval Expeditionary Combat

Surface Warfare

UnderSea Warfare

Marine Corps

Medical

Training

Information Dominance / Cyber

Other Stakeholders

STEM is a critical enabler across all Focus Areas




ONR'S &l Investment Portfolio

Revolutionary Research . . . Relevant Results

Sroad Discovery & Invention
(Basic and Applied Science)

Science, Technology, Engineering
& Mathematics (STEM)

EEapIAHeadinTovations
({RNGVatVENN aVAIN=IOIOLYPES))
= 127

ACHUISIHONNENEDIETS]
(FEUTuresN aval
(SAPEDIITESRELCH]

Quick Reaction =805
& Other S&T
= 8%

Mid
Time Frame

Quick Reaction S&T Leap-ahead Innovations Discovery & Invention

e Tech Solutions » Future Naval Capabilities « Innovative Naval Prototypes » Basic & Early Applied Research
* Experimentation » Warfighter Protection * % SwampWorks * National Naval Responsibilities
e All MCWL, %JNLW 6.3 » Capable Manpower e Education Outreach HBCU/MI

* % Code 30 6.3 * %LO/CLO

. ¢ % Code 30 6.3 /JJNLW 6.3

RTT, UUNS Response




 Ship Identification

« Solid State Lighting

« HCO Trainer

* Food Service Software

e Automated Weather
Prediction system

© & What m yes dinaneaiinm anil [nkdam
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Rapid solutions to problems identified by
deckplate Sailors and Marines

1 year turnaround time
Video: www.youtube.com/usnavyresearch

Requests submitted online
www.onr.navy.mil/techsolutions



http://www.youtube.com/usnavyresearch�
http://www.onr.navy.mil/techsolutions�
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Re: .mf tionary Rescarch . . . Relevant Results

High Risk / High Payoff
Innovative and game-changing
Approved by Corporate Board
Delivers prototype

Tactical EM Railgun e Sea Base
Satellite Undersea Surveillance Enablers
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Free Electron Laser Integrated Topside Large Displacement




Diverse portfolio
Fosters innovation
Long-term
Investment in people
*60+ Nobel laureates

Arctic Research

Semiconductor_é
GaAs, GaN, SiC

Parietal lobe
Frontal lobe
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70 Countries
50 States

1,078 Companies

- 859 small businesses
1,035 Universities &
Nonprofit Entities

- 3,340 principal
Investigators

- 3,000 grad students
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6.1: Basic Research

Naval Labs and Centers

University & Nonprofit
Industry
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SUBSCRIBE *> SECTIONS >» BLOGS » REVIEWS >

MNAVY SEALs getting fancy LCD sunglasses, will
suraly show up as DLC in next SOCOM game

MNavy Crowdsources Pirate Fight To Online Gamers » MMOWGLI Gameplay

Navy raygun disab es boat wit
new high energy laser

K. Maritime Laser Demonstrator could one day protect military vessals

@he Washington Po poﬁt

In the News BET Awards Asteroid LA Dodgers Michele Bachmann VWimbledon Al

-

Y L'T‘aa*i"*-

Navy Sets World Record With Incredible, Sci-Fi
Weapon

POPSCI@ cweerso ol

GALLERIES VIDEOS CoLu

Marines Going Green to Save Lives on Battlefield

DANGER ROOMQ

_ Adhancing Tchnaoy 70 Days at Sea For New Robot Sub
K races o @ srumsiEuros €3 B = for Humanity

The Navy's Free Electron Laser , i :
System Will be More Than Just a Navy’s Patent Portfolio #1 in World

Death Ray Among Government Organizations

24



ONR

Office of Naval Research

Technology Locator Glozsary Careers

ONR Global ¥ Marine Corps VWarfighting Lak »

Everts I

Iaval Research Laboratory b Naval Research Advisory Committes »

Education & Outreach

Broadcast Yourself ™



http://www.youtube.com/usnavyresearch�
http://twitter.com/�
http://www.facebook.com/officeofnavalresearch�

www.onr.navy.mil

J o | E httpeffwevi. one iy il w ||| XK g2

Fle Edt ‘iew Favorites Tools Help

A | @8 Office of Naval Research Home Page 1 | o v orPage v 0k Todls v
-~
ONR Technology Locater Glosszary Careers Events
Office of Naval Research
ONR Global »  Warine Corps Warfighting Lab »  Waval Ressarch Laboratory »  Naval Research Advisory Committse »
About ONR Science & Technology Organization Contracts & Grants Education & Outreach News & Media
The Office of Naval Research (ONR) coordinates, executes, and promotes the science and technology
programs of the United States Navy and Marine Corps.
3z 3 34 35
Expeditionary Maneuver Command, Control Ocean Battlespace Sensing | Sea Warfare & Weapons Warfighter Performance Naval Air Warfare and
Warfare and Combating Communications, Weapons
Terrorism Inteligence, Surveillance
and Reconnaissance
(C4ISR)
Directorates Chief of Naval Research Spotlight Quick Links
cuts to commanly requested
OMR Wins Website of the Year &
Innovation *
Explore research funding opportunities "
Research (Discovery & Invention) * Learn how to submit a proposal B
Transition * Follow ONR on Facebook *
o R pa = = b

Done "3 Local intranet T I00% v
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00.0
First university degrees in natural sciences

S1TEWV

Naval STEM Forum, June 15-16 2011

. Inspire the next generation of scientists and

engineers

. Engage students and build their STEM

confidence /skills through hands-on learning

. Educate students to be well prepared for

STEM careers that support the DoN

. Employ, retain and develop Naval STEM

professionals

. Collaborate across DoN, the Federal govn’t

and STEM best practice organizations.

40%

300.0 . . :
and engineering, selected countries
700.0
500.0 = China
500.0 = A
= Japan
100.0 S Korea
= UK
300.0
200.0 : .
PhD Engineering
100.0 e — Total: 2,380
0.0
1998 1999 2000 2001 2002 2003 2004 2005 2006
PhD Natural Science & Engineering
Total: 11,189
MS Natural Science & Engineering
Total: 43,104
. . . 6.8%
BS Natural Science & Engineering 3204
Total: 225,660 -
S&E Bachelor’s A ddlo'
achelor’'s Awarde
0, 0,
Total: 455,441 42.2% | 40%
First-time Freshman Interested in S&E 41% 35%
Total: 928,000
First-time Freshmen
Total: 1,903,400 35%
: 0
High School 34%
Graduates

Total: 3,115,220 Minority Women
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= Power & Energy
= Directed Energy & Hypersonics
" Information Dominance

= Autonomous Systems

= Total Ownership Cost Reduction

||||||||||||||||||||

= Expeditionary & Irregular Warfare

Naval Warfighter Performance

.....

;;;;;
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SECNAV Energy Goals: B
1. Sail a “Green Strike Group” by 2016 e 1
2. 50% of Navy energy from alternative sources &

by 2020 \
3. Demonstrate a Green Strike Group in by 2012 "
and sail it by 2016 S
4. reduce petroleum use in the commercial fleet ﬂ‘d
50% by 2015 ONR Naval Energy Forum
5. Evaluation of energy factors will be mandatory 14-15 October 2009
when awarding contracts
Fuels
Power Generation
Energy Storage

Efficient Distribution
Energy Usage
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 Fight at Hypervelocity & Speed of Light
e Deepen the Magazines
* Increase Depth of Fire
 Broad Range of Missions
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Maritime Laser Demonstration (MLD) Laser Weapon System (LAWS)

Technology
Development
Programs

‘Y\Officer Involvement
and Training

US Naval Academy Naval Postgraduate School

Free Electron Laser
o \*U(FEL)

Cathode ) DCathode
Anode- " [ jRFfeed

FEL Modeling and Simulation, Quarter Wave—
Platform vibration and jitter Superconducting RF Injector, Beam Control and
control Shipboard Integration Concepts
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Muzzle energy:

* From 6MJto 32MJ

° 50-100nm range capability
Pulsed Power:

* 2.5Xincrease in energy density
* Multi-shot capable design
Bore Life:

* From 10s to 100s

* Multiple configurations & materials
Industry Launcher Prototypes:

*  From concept to hardware
Projectile:

*  From slugs & sand catch

* To instrumented and dispensing flight
bodies on open range

Mission:
*  From Land Attack
*  To Multi-Mission Initiative



http://www.navy.mil/view_single.asp?id=95177�

lprfeiren=ition DepnlnEincs

« Extend the frequency range
and effectiveness of Nulka

and SEWIP transmitter « Achieve synchronized wide area

EM spectrum control across
multiple mission areas using
L multiple assets

= "';_'-’ Integrated Distributed EW (IDEW) Concept
L s -

= u!f"“"" nlltrlhu'
w ﬂ.c.trﬂlﬂﬂ erf.,.ﬁ

« Simultaneously share RF
functions, apertures and signal
processing

» Continually optimized to meet

Commander’s highest priority

need
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MC Mission
Complexity (MC)

Human

Complexity / ' = T

Tradeoffs

Changes everything

— Tactics to strategy

Hybrid force with manned systems

Power & Energy implications

Mission CONOPS development

Nanoscale Computing
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Design

‘-

Acquisition

Operations &
Support

Modernization

Disposal
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= QOperational Adaptation

= Physical & Mental Resilience

* Mobile Communications

= Social Cultural Sciences

Warfighter Protection

d i
CPH
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Human Systems Integration

Manpower & Personnel Management
Training

User-Centered Design

C2 Decision Support

Human, Social, Cultural Sciences
Safety / Hearing

Bio-Engineered Systems

{ ®* Marine Mammal Health

e Bio-Sensors / Materials

e Microbial Fuel Cells

e Bio Robotics

¢ Human-Autonomy Systems

(34 e

TR

Undersea & Expeditionary Medicine
e Undersea Medicine (NNR)
e Point of Injury Care
- “Lighten the Load”
- Treat hemorrhagic shock
e Automated Medical Care
- CASEVAC / Patient Movement

Combat
Gauze
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¢ Coels Division Viisslons

Code 30 Code 31 Code 32 Code 33 Code 34 Code 35
Expeditionary C4ISR Ocean Sea Warfare Warfighter Air Warfare
Warfare & Combating o Battlespace & Weapons Performance & Weapons
Terrorism Division 311: Sensing
Mathematical, Division 331: Ship Division 341: Life Division 351:

Division 301: Research
Mission: Basic, applied
research in CIED, C4,
ISR, Logistics, Human
Performance, mobility,

lethality, survivability, and

ground based Autonomy.

Division 302:
Applications Mission:
Develop technology
related to Research
Thrust Areas and
transition to R&D
addressing warfighting
capability gaps and
opportunities.

Division 303: Combating
Terrorism & Enterprise
Integration Mission:
Analysis, concept
definition, and integrated
tech demonstration in
expeditionary and hybrid
irregular warfare,
confronting irregular
challenges, combating
terrorism, the middle-
weight force, mission

command.

Computer, and
Information Sciences,
Mission: new research

in computation,
information processing
and assurance, cyber
security, command and

control and accurate
decision making in a
network centric
environment.

Division 312:
Electronic Sensors and
Networks, Mission:
address needs in
surface and aerospace
surveillance,
communications,
electronic warfare and
navigation.

Division 313: C4ISR,
Mission: advanced
research in surface and
aerospace surveillance,
communications,
precision timekeeping
and electronic combat.

Division 321: Ocean
Sensing and
Applications, Mission:
Applied research and
systems
demonstrations for
MCM, ASW and space
technology. Programs
include maritime
sensing, ocean
engineering and
marine systems, and
undersea signal
processing.

Division 322: Ocean
Atmosphere and
Space, Mission: Basic
and applied research
to characterize and
predict the
ocean/atmosphere/ice
environment for naval
warfare. Programs
improve understanding
of the environment,
the assimilation of
data, and the limits of
predictability.

Systems and
Engineering, Mission:
research and
technology
developmentin the
areas of energy,
advanced sea
platforms, survivability
and surface ship
hydrodynamics

Division 332: Naval
Materials, Mission:
research in physical
sciences and
engineering, materials
and processing, and
environmental quality

Division 333: Sea
Platforms and
Weapons, Mission:
enhance afloat
warfighting
capabilities, reduce
ship total ownership
costs, and improve
undersea weapons

Sciences Mission:
research in cognitive
science, computational

neuroscience,
bioscience and bio-
mimetic technology,

physiology and
social/organizational
science, training and

human factors

Division 342:
Biological and
Biomedical, Mission:
research in the
survival, health and
performance of Navy
and Marine Corps
personnel during
training, and
operations

Division 343:
Research Protection
Mission: ensure
compliance with
Human Research
Protection Program
(HRPP).

Aerospace Science
and Research Mission:
develop strike
technology to include
high-energy lasers,
hypersonics, rotorcraft
technology, advanced
propulsion naval air
and surface weaponry,
and naval aircratft.

Division 352: Air
Warfare and Naval
Weapons Application
Mission: oversee
unique or essential
applied research
projects and advanced
technology aligned
with current and future
naval aviation
capability gaps and
innovative naval
prototypes.
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ONRG Global Liaison Office
CNO Executive Panel
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Develop Partnerships

ONRG-Santiago - ADs**"

Mechanicsburg

ONRG-London - ADs

NAVSUP Technical Director
Executive Officer  ONRG-Prague
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COMUSFLTFORCOM
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COMSUBFOR
COMMARFOR
COMNECC
COMNWDC

Leverage Global S&T

Advances

Bahrain
+* COMNAVCENT -
* J #...
%, ** Yokosuka
“,  CTF
Okinawa
1 MEF

ONRG-Singapore - ADs
Commanding Officer

Avoid Technology
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