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\*.’/ Air Force Research Laboratory

The Air Force Office of Scientific Research is the
only Air Force directorate that supports basic
research:

specifically, long-term broad-based research
Into aerospace-related science and engineering.

The Air Force’s Corporate Research and Development Laboratory
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Presenter
Presentation Notes
About 3 charts per TD, + video.

	-people and locations (standardized)

	- budget and organization (standardized)

	-tech examples
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§{ AFOSR Basic Research Areas

Aerospace,
Chemical &
Materials
Sciences

» Structural Mechanics
* Materials

e Chemistry

e Fluid Mechanics

* Propulsion

Physics &
Electronics

Physics
Electronics
Space Sciences
Applied Math

Mathematics,
Information &
Life Sciences

Info Sciences
Human Cognition
Mathematics
Biomimetics


Presenter
Presentation Notes
Strengthen information sciences program 

Expand collaborative research involving human performance and information sciences 

Identify and assess research funded by others that meets AF needs 

Develop strategy for regularly revitalizing research portfolio 

Enhance collaborations with other TDs 

Increase 6.1 leadership role by developing stronger collaborations with ONR, ARO, DARPA, NSF, NIH, etc
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%,{/ What we do...Programs

Optics, electromagnetics, communications, and signal
processing

Optical Physics (Kent Miller)
Imaging physics, space object identification, adaptive optics

Electromagnetics (Arje Nachman)
wave propagation, physical mathematics, antennas

Sensing, Surveillance, Navigation (Jon Sjogren)
communications, non-GPS navigation



Presenter
Presentation Notes
Picture (middle): First-principles calculations of equatorial plasma turbulence in the ionosphere (above) supported by AFOSR have led (through the AFRL C/NOFS program) to models for forecasting the occurrence of radio scintillation (right) that affects operational communication and navigation (GPS) systems (Miller/Fesen)



Picture (left): R. Merlin, "Radiationless Electromagnetic Interference:  Evanescent-Field Lenses and Perfect Focusing," Science, 317, pp.927-929, August 2007.  (Nachman)


\.,’/ What we do...Programs

Plasma physics and high energy/non-equilibrium processes

Electro-Energetic Physics (Bob Barker)
high power microwave, pulsed power, cold plasmas

Space Sciences (Cassandra Fesen)
space weather, space plasma physics- Heliospheric,
Magnetospheric, lonospheric, Thermospheric physics

Lasers (Howie Schlossberg)
high power lasers, micro plasmas



Presenter
Presentation Notes
Picture (Bottom right):Photospheric magnetogram with interconnecting coronal field lines  (Miller/Fesen)

Picture (bottom middle): (Miller/Fesen)



Picture Bottom left):  MICROPLASMA LIGHTING (Schlossberg)�
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»:*,?/ What we do...Programs

.

Quantum Electronic Solids (Harold Weinstock)
superconductors, metamaterials, nanoelectronics,

Retiet | Sad Flsn | Hidden Giaclers on Mary

graphene | Sié"iéncel’\!e\ivs

. . . . ' » R "\

Sensors & High Speed Electronics (Kitt Reinhardt) ) 3 " :
multi-modal sensing, RF power materials & devices, !933m«t-a-r«'3§n%9lg

+

high-speed computation, ultra-high bandwidth communicatic

D Passes Test

Photonics & Solid State Optics (Gernot Pomrenke, Howie Schlossberg)
optoelectronics, Terahertz, non-linear materials,
fiber lasers

Atomic, Molecular & Optical Physics (Tatiana Curcic)
ultra cold atoms & molecules, ultra fast lasers



Space Science Goals

Forecasting changes in particle energy and

flux in the Radiation Belts

- Understand how the belts are populated and
depleted

« Understand how to predict energetic particle flux
and transients at satellite

Forecasting satellite drag & atmospheric
density

« Predict solar forcing

« Understand energy flow

« Understand role of winds and waves

2
Af _ Forecasting communication, navigation

ontd
o

= \* w% outages
A\_\\ - Understand triggering of instabilities = plasma bubbles

» Understand spatial & temporal distribution of
Equatorial Spread-F




-\

/)
\*‘4/ Optics and Remote Sensing Goals
\ 4

»;

«?;_.

* lIdentification of space objects
 Forward modeling is possible, but not inverse modeling

e Need to enable new elements in

o Polarimetry
O Spectroscopy
o Photometry

 Imaging objects in LEO and detecting small

objects near space assets

 Determination of limits, Diffraction limit/Super-Resolution

 Determination of image “goodness” (information content)

e Active imaging to extend resolution and interrogate
unresolved objects

 Imaging through turbulence and through long atmospheric

paths ) O\

« Extreme turbulence : ga% =
 Long horizontal paths 2 7

« Extended or non-localized beacons 0 O UJU
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b % Planning for the Future, cont’d
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Some things the Air Force might encounter in 2030...

5. Direct connections between humans and machines
« Electronics — Photonics, Sensors, Superconductors
6. Extremely small, capable, networked machines
 Electronics — Photonics, Nano
7. Significantly increased presence in space
« Physics — Optics, Space Weather
8. Increased use of directed energy weapons
« Electronics — Photonics, Electromagnetics

* Physics — Lasers
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