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Focused Long Term Challenges
AFRL Investment Strategy
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1. Anticipatory Command, Control
& Intelligence (C2I)

2. Unprecedented Proactive
Intelligence, Surveillance &
Reconnaissance (ISR) - = “

3. Dominant Difficult Surface L RRecuLaR cnisr;;:;mc? //'
Target Engagement/Defeat e B |

4. Persistent & Responsive
Precision Engagement

IS

5. Assured Operations in High
Threat Environments

6. Dominant Offensive Cyber
Engagement

7. On-demand Force Projection,
Anywhere

8. Affordable Mission Generation
& Sustainment

Integrated Capability
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Lead the discovery, development, and delivery
off directed energy science and technology
for National=Security.
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Microwaves
3mi 3mm
100 MHz 17 100 GHz

Lasers
10e m 0. 2

30 THz 1 1,500 THz

High Power Microwaves

High Energy Lasers

Generally flood target areas with radiation (multiple
simultaneous targets)

Generally uses small laser spots on target areas
(surgical attack)

Generally affects components inside systems -
electronic disruption.

Generally affects targets from outside in--structural
destruction

Weather insensitive--sees through clouds and
dust.

Weather sensitive to clouds, dust and molecular
absorption

Generally bigger apertures-metal antennas,
ground planes

Modest apertures - glass mirrors, coatings and
cleaner transmitters needed

Lasers and Microwaves:
Synergistic, Complementary, and Capable 6



Core Technical Competencies
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ka8 4 Laser Testbed 7 Starfire Optical Range
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Airborne Wer

High Energy Lasers Beam Control

Active Denial System 2 gl Tal{Cy Bectronics w:m
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Modeling, Simulation, and Effects



Beam Control
Sub-Core Technology Areas
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Atmospheric Propagation/ Acquisition, Tracking and
Adaptive Optics Pointing
Understand and characterize optical aberrations Consistently and accurately know where a target is
in the atmosphere and compensate for laser and precisely steer the laser beam onto the target
propagation and high resolution imaging

Space Situational
Awareness

Detect, track and characterize friendly and unfriendly
space objects, including satellites and missiles.




\ J Space Situational Awareness
&.{ Beam Control Sub-Core Technology Areas
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| Starfire Optical Range (SOR)
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Space assets provide
A Navigation

A Communication

A Precision Strike

A Weather Prediction

A Intelligence, surveillance, and
reconnaissance (ISR)
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MAUI Space Surveillance
System (MSSS)
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Space Situational Awareness
Beam Control Sub-Core Technology Areas
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High Resolution Imaging

Active Imagery
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Active Tracklng and Active
lllumination Imaging

Sodlum gwdestar
and compensated
image

Computational Imaging

Advanced Astrodynamics

Mobile Acg and y u! |
Track System {if it

Raven and
PanSTARRS

EO Phenomenology

Polarimetric
Imaging

Photometry for shape
determination

Physical
Modeling @V’

: Functlonal
Modeling

Data base generation and
management
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Government Industry
ASBIR Offices A New Mexico Optics

i Air Eorce Industry Association

i Phillips Research Site A Professional Aerospace
AThe Small Business Office Contractors Association
AProduct Centers A Directed Energy

Professional Society

A Technology Ventures
Corporation

A Small Businesses

A Large Businesses
Academia 12

A Special Program Office
AMissile Defense Agency
ANational Laboratories
AScientists and Engineers
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