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Components and Devices

for the Future Military

EO Modulators
—y2 materials

Superlens

— Metamaterials Sensor protection

— 3 materials

Component
performance
revolution

Magnetic Sensors
— Magneto-Resistive
materials

High Power Lasers
— High-efficiency NLO
materials

Organic TFTs
— Qrganic
semiconductors

Compact Camera
— High-efficiency photo-

. _ _ sensitive materials
Efficient Energy-Harvesting Devices

— Flexible photovoltaics

Leverage High-Performance Materials for Revolutionary Photonic,
Electronic, & Magnetic Components
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2> materials

Metamaterials

Electric/magnetic

1

3 materials

response
Magnetoresistive Control
materials electronic High efficiency
Tunneling/spintronics response of NLO materials
materials
Mobility of organic Charge generation &
semiconductors mobility for materials

for low-cost on curved FPA

: Flexible photovoltaics
processing

Mechanical & electrical Electron/hole generation
properties and mobility

Control of electronic and photonic properties at the
nanoscale to drive material and device performance
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Objectives:

> Develop highly non-linear optical materials for
applications in RF photonics and sensor protection

> Develop high-bandwidth, low drive-voltage EO
modulators

4 Antenna Integrated h ﬁ
Modulator for
Photonic Beamforming Flexible polymer modulators
g_ - _ _———
—~\\é) Flexible polymer
———— A

modulator
8x1 RF EO Modulator
\Antenna Array )

Protect from ultra-short pulsed and broadband tunable lasers

Military Impact:

» Enhanced Performance of
Phased Array Radar

» Protection for DoD personnel
and sensor systems from laser
threats
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EO Modulators

7? Materials and Components
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New % Optical Materials are Enabling Revolutionary Electro-Optic Modulators
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Sensor Protection

28 Materials and Components

Transmission ~80%
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and broadband tunable lasers
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New y© Optical Materials will Enable Sensor Protection Systems 5
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High-Power Lasers

High-efficiency NLO materials

Scan for
explosives

Identify suspect Confirm presence of
areas of remote remote explosive by ID

explosives technique

Explosives detection at a distance using compact short- wavelength high
power lasers and orthogonal optical spectroscopy techniques

NLO Crystals

Exploit compact high-power lasers at long
_ wavelengths and use NLO crystals to
Notional NLO .
Crystal Cooling convert to desired wavelength

Scheme

 Thermal and defect damage resistance
/ Four DKDP plate _ e _ _
ZRkb ) configuration » High-efficiency NLO materials for high-

/ fluence applications
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High-efficiency NLO materials will enable remote explosives detection
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Compact Camera

New Materials & Processes
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Exploit process able photo-diodes to manufacture curved focal

planes for the VIS, NIR and SWIR bands
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Efficient Energy-Harvesting Devices

=

Flexible Photovoltaics

Low efficiency
Heavy

Poor flexibility
High cost

3rd generation
technologies with
Increased stability

and efficiency

Enabling low-cost, versatile photovoltaics for large-scale power
generation
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Magnetic Sensors

New Magneto-resistive Materials
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Current high-
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Novel Materials based devices

enable MR in
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) 3

\%

P11 ERER f 111

LSMO LSMO

B Field MTJ

MTJ Devices Spin Injection Based Devices

Miniature room-temperature, low-frequency magnetic sensors
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Organic TFTs

Organic Semiconductors
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Organic transistors are process able at
low-cost but have poor performance

—
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Control of the relative arrangement of the molecules in a solid
coupled to theoretical semiconductor performance

Ordered organic semiconductors for higher-end
performance and flexible distributed electronics
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Superlens

Negative Index Materials
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Components and Devices

for New Military Capabilities
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