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Applications of FSS based EBG surface

Artificially hard and soft surfaces

Relized by using printed dipoles and slots
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Artificially SOFT surfaces: classical solution
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Artificially HARD surfaces: classical solution
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Artificially SOFT and HARD surfaces: printed solutions
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Dipole gangbuster surface

High Imp

High Imp

Low Imp

“Hard” surface “Soft” surface

Slot gangbuster surface
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L=10mm, W=0,25 mm t=0,25 mm, D =5,127mm, h=1mm, er =4

Printed dipole soft and hard surfaces

‘We look only for the polarisation which interacts with the dipoles
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Printed slot soft and hard surfaces

‘We look only for the polarisation which interacts with the dipoles
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Phase of the reflection coefficient (dipoles)
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Prototype

« Dielectric from Rogers TMM10i (g, = 9.8 + 0.25)
+ Central Frequency = 5.5 GHz
* Feeding Coax. and Micro-strip
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Radiation Patterns
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3D simulations

Examples

*Hard and soft waveguides
«Compact resonators (N. Engheta)
*Quasi TEM waveguide

|leaky wave antennas

Resonant electric dipole Resonant Magnetic dipole (slot)
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Parameterizing with respect to k

Doubleface ¢
printed dipole
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k, =kcosq

Z=1/cosq

Geometry for a dipole-FSS printed on a
grounded dielectric slab. h=0.508 mm, w=0,25 wC
mm, d, =10mm, d= 0,2 mm, d, =0,5 mm, relative Ys(w) = 2
permittivity e, = 4.5. 1- (a)/a)o )

Metamaterial sheet inside a parallel plate waveguide
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Parameterizing with respect to k
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Waveguide dispersion equation
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Frequency Selective Metamaterial Surfaces for Compact Cavity Resonator




Waveguides with ideal sft and hard b.c. on the internal wall

HARD wall
waveguide

Hard and Soft waveguide modes in terms of currents

HARD
longitudinal
electric and

magnetic
currents

SOFT
transverse
electric and
magnetic
currents

Alternative process

wrt potential approach

HARD waveguide: TE-TM decomposition
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The “magic” of the hard-wall waveguide

Hard b.c. imposes vanishment
of the longitudinal components
of both E and H

E TEM wavefront
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The “magic” of the hard-wall waveguide
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Compact Waveguide (1)

Measurements
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Circular Hard waveguide
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Basic idea for a leaky-wave antenna
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The effect of resonance of the FSSrealizesat a
certain frequency an “artificial short circuit

The short-circuits realizes a“ parallel plate
waveguide” which may support aleaky mode.
The aperture realizes a conical beam radiation.

Chosing the
right thickness
of theslab
redizea
broadside beam.
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Use of artificial surfaces as aback screen
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