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ABSTRACT

Project Code: RSA5480010

Project Title: Transparent Metamaterials as Electromagnetic Wave Shield
Investigator: Associate Professor Dr. Nantakan Wongkasem, Khon Kaen University
E-mail Address: nantakan@kku.ac.th and nantakan@gmail.com

Project Period: 3 years

In this research several metamaterial-based frequency electromagnetic wave
shields are proposed. These structures including artificial three-dimensional helices,
conjugated bi-layer C,, fishnets, narrowband frequency selective blocking material, and
near-zero refractive index X-ray shielding malerial, hold magnificent electromagnetic
blocking and absorbing properties in different aspects. These artificial EM materials are
designed to operate in any specific frequency range from Microwave to X-ray regimes.
Group theory, circuit analysis and continuous symmetry measures were used in
classifying and designing effective electromagnetic parameters of the  structures.
Computational tools wers also developed using Finite-Difference Time-Domain method
by MatLab. Computer simulations were implemented by CST Microwaves Studio.
Measurement systems were designed, validated and set up. Structures were fabricated
and tested using the measurement systems. The measurement results agres well with

those from analytical design and simulation.
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