
Small Business Innovation Research 

(SBIR) Workshop

Ms. Cynthia Kaiser

Chief Engineer

Directed Energy Directorate

Air Force Research Laboratory

Kirtland AFB, New Mexico

Internal Research Å 2 June 2009

Air Force Research Laboratory

Public Release #RD-09-0699



Directed Energy Dominance in the Battlespace 

Dominance Through Innovation
AFRL/Directed Energy Directorate

GOAL:  

Increase innovation through research in Directed Energy 

to meet the needs of the nation now and in the future

PATH:  

Create a balance between internal and external 

research

TOOL:  

Small Business Innovation Research (SBIR)

Website: www.sbir.gov
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Internal Research
AFRL/Directed Energy Directorate

ÅWork Force

ÅCore Technical Competencies (CTC)

ÅCTC Investment

ÅCustomers

ÅFocused Long Term Challenges (FLTC)
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Government Civilian S&E 

Education Levels

Total

Workforce 

Composition

Scientist and 

Engineer 

Workforce 

Composition

Civilian 198

Military

65

Contractor

274

Civilian 

333

Military 

126

Contractor

374

Work Force Composition
AFRL/Directed Energy Directorate

77 BS

29%

92 MS

35%

94 PhD

36%



Directed Energy Dominance in the Battlespace 

Core Technical Competencies
AFRL/Directed Energy Directorate
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High Energy Lasers Beam Control

High Power Microwaves
Modeling, Simulation, and Effects

Airborne Tactical Laser ABL

Active Denial System 2

Starfire Optical Range

Microwave Airborne

Counter Electronics

Laser Testbed
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Directed Energy Investments by 

Core Technical Competency (CTC)

S&T

$22.2M

Customer

$17.4M

Customer

$49.7M

Cong Add

$10.0M

S&T

$29.6M

Cong Add

$4.3M

Customer

$9.4M
S&T

$19.6M

Customer

$5.8M

Cong Add

$56.2M

S&T

$17.3M

S&T

$20.5M

Customer

$76.9M

FY08  Directed Energy Investments:  $339M
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Mid-IR Semiconductor Lasers Fiber Lasers

High Power Gas Lasers Solid State Thin Disk Lasers

High Energy Laser 

Sub-Core Technology Areas

Development of 3-10um semiconductor lasers, 

improving power, beam quality and operating 

temperature   

Development of electrically pumped fiber laser 

technology that can scale to high power levels 

with high efficiency

Investigate the frontiers of gas laser research, 

improve existing lasers and support major DoD

S&T programs to enhance current defense 

applications

Development of high power solid state thin disk 

laser technology with high efficiency and high 

beam quality for military applications 7
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Low Frequency Microwaves High Frequency Microwaves

Pulsed Power High Energy Density Plasmas

High Power Microwave 

Sub-Core Technology Areas

Compact high power microwave systems for 

counter-electronics and counter-IEDs

Development of a mobile, self-contained, non-

lethal anti-personnel system for area defense 

and protection

Advanced electromagnetic HED plasma 

technology for production of intense neutron 

pulses and EM driven metal jets 

Key enabling component and sub-system pulsed 

power technologies for high power microwave and 

high energy density plasma applications 8
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Beam Control

Sub-Core Technology Areas

Atmospheric Propagation/

Adaptive Optics

Space Situational 

Awareness

Acquisition, Tracking and 

Pointing

Detect, track and characterize friendly and unfriendly 

space objects, including satellites and missiles.

Consistently and accurately know where a target is 

and precisely steer the laser beam onto the target

Understand and characterize optical aberrations

in the atmosphere and compensate for laser 

propagation and high resolution imaging
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High Resolution Imaging Advanced Astrodynamics

EO Phenomenology Modeling and Decision Aids

Computational Imaging

Active Tracking and Active 

Illumination Imaging

Sodium guidestar 

and compensated 

image

Raven and 

PanSTARRS

Mobile Acq and 

Track System

Search and 

Detect 

Techniques
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Ariane--15388

Proton--20662

Titan--1359

Atlas--12497

H2--23523

Rocket Body vs. Rocket Body

Photometry for shape 

determination

Fingerprinting

Polarimetric 

Imaging
Physical 

Modeling

Functional 

Modeling

Data base generation and 

management

Space Situational Awareness

Sub-Core Technology Areas
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Effects Physics

Systems Mission

Modeling, Simulation & Effects

Sub-Core Technology Areas

1

1

12m

m
5.4m

m4.8m

m

Systematic Lethality/Vulnerability Program Detailed High Power Laser Modeling

Improved Modeling of EO Imagery

End-to-end HPM Modeling

Wargaming to demonstrate DE capabilities
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ÅDay/Night High Resolution Imaging for SSA 

ÅBeam Propagation through High Turbulence

ÅLaser Efficiency

ÅThermal Management of DEW

ÅPower Sources for DEW

ÅBattle Damage Assessment
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Directed Energy Technical Challenges
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Customers and Products
AFRL/Directed Energy Directorate

Space Control  - Counter Electronics ïPrecision Engagement ïLong Range Strike ïForce Protection

Game Changing Technologies

SECAF, Chief

ïlong view, strategic planning

Industry/Product Center

ïnext generation, acquisition timelines

Warfighter 

ïday-to-day, employing capabilities

Today 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Air

Space

Integrated Capability

Cyber

Focused Long Term Challenges
AFRL Investment Strategy

1. Anticipatory Command, Control 

& Intelligence (C2I)

2. Unprecedented Proactive 

Intelligence, Surveillance & 

Reconnaissance (ISR)

3. Dominant Difficult Surface 

Target Engagement/Defeat

4. Persistent & Responsive 

Precision Engagement

5. Assured Operations in High 

Threat Environments

6. Dominant Offensive Cyber 

Engagement

7. On-demand Force Projection, 

Anywhere

8. Affordable Mission Generation 

& Sustainment
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External Research - SBIRs

ÅAFRL/RD  5+1

ÅAFRL/RH  5+1

ÅAFRL/RI  5+1

ÅAFRL/RX  5+1

ÅAFRL/RW  5+1

ÅAFRL/RZ  5+1

ÅAFRL/RY  5+1

ÅAFRL/RB  5+1

ÅAFRL/RV  5+1

ÅStrategic tech  6+1

ÅAEDC  4+1

ÅAFFTC  4+1

Å46 TW  4+1

ÅOC-ALC  4+1

ÅOO-ALC  4+1

ÅWR-ALC  4+1

ÅAAC  5+2

ÅASC  30+7

ÅESC  15+5

ÅSMC  40+7

ÅAFPEO/JA  25+5
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