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Group

Jack Mock
Bryan Justice

Tony Starr

SensorMetrix




an you do with them?
sformation design
2D Microwave cloak




R S S S I R R T 0 05 0 O

scale order determines the properties

Atomic scale Atomic homogenization Meta-atomic scale

Effective medium
(second homogenization)



ol of “meta-atomic” order
ained to thermodynamic assembly
e material properties not previously
served

— Negative index

— Large controlled gradients
— Controlled Anisotropy
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Cloaking Materials
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approach to numerical
ective medium retrieval
arises. Two examples are
field averaging and S-
parameters retrieval.
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rovide unprecedented control
magnetic properties.

vious how to take advantage of this
xibility.



Fields

Transformation Optics

e Coordinate transform
Imple materials e Complex materials

e Simultaneous geometric and
wave design

» Relfectionless design
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culate the material specification
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Hermann Minkowski
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Electromagnetic Equations

Transformed
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Geometric

FORMAL

£ . STRUCTURE
'~u ris Doran - Anthony Lasenby OF

| ELECTRO-
MAGNETICS

General Covariance and
Electromagnetics

E. J. Post

WIKIPEDIA
Maxwell’s Equations




Invariance

£ = [det(A ) ALAT 7
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cylindrical

r'= f(r)
0'=60
2'=1

Concentrator Non one-to-one Discontinuous
(negative index)  (reflective)
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cyl. r
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2.110
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on: Unit Cells

o Simulate rectangular unit cells
e Copper on FR4 or Duroid

e Magnetic and electric response
from SRR

e Tune ¢ with r and p with s
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e Scan range: 20cm x 20cm
e Frequency range: X-band
e 8.5 GHz (AMunit cell > 10)



e
i -




“\‘“\‘“1

i

eeeeeeeeeee

eeeeeeeeeee



\\\ )
m H

Simulation

i

eeeeeeeeeee



ehicles, personnel
ons



designed devices
nomena
quency




THz time domain spectrometry
FTIR spectrometry (no phase)

High frequepey*hetwork analyzer

1THz
frequency

Metals extremely responsive

Cost/complexity of fabrication

Nano-imprinting

Wafer UV lithography
Laser projection lithography E-beam lithography, FIB
1 mm 100 pm 10 um 1 um

unit cell feature size
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