The Department of ELECTRONIC ENGINEERING

Effective Parameter Definitions &
Physical Meanings

Yang Hao

‘a_@_s’ Queen Mary

University of London



Finite-Difference Time-Domain Method

¢ Modelling Different Structures in FD'TD

Modelling actual structure

Wire media
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FDTD Modelling of Wire Medium

¢ 3-D Simulation
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Intensity distribution

a) near the front interface  b) near the back interface
Resolution is A/15!
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Near field scan results
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Distribution of electrical field at the source and image planes.

Confirmation of A/15 resolution and 18% bandW|dth reported'
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Spatial Dispersion in Wire Media

¢ Dispersive FDTD Formulations

( 4, - Spatial dispersion)

- With relations between D and E
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FDTD Modelling of Wire Medium
¢ The Eftfect of Spatial Dispersion

Only Frequency Dispersion

Frequency + Spatial Dispersions
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The FDTD computational domain is:

X A

Periodic Boundary Condition

Plane Wave Source
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Cloaking device has been constructed for TM polarization (Hx, Hy,
Ez) and it is working only in microwave frequencies.
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Ettective Medium Models vs Physical Structures

a) Physical Structure
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THz Woodpile Metamaterials
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Woodpile spatial angular filter for beam shaping of

conical horn array

e Dual-layer woodpile cavity provides very sensitive angular discrimination for
off-normal transmission through the structure.
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woodpile spatial angular filter V. Douvalis, et al. IEEE TAP, 54(5), 1393 (2000
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MMW EBG antenna fabrication and measurement

E-Plane

HPBW: Waveguide: 110° (E-pl.), 68 ° (H-pl.)
EBG antenna: 14° (E-pl.), 10° (H-pl.) °f

Gain=13dBi (7dB broadside gain improvement)

- — - — Wawveguide only
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Other Means ot Cloaking?
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Other Means ot Cloaking?
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Other Means ot Cloaking?
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