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Thesis Summary

This thesis aims to study artificial microwave surfaces and their applications in anten-
nas. While artificial surfaces have many configurations, this thesis focuses on artifi-
cial magnetic conductors (AMCs) and their applications. Two applications are devel-
oped: an optically transparent AMC surface suitable for automotive applications and a
folded dipole antenna on a near-perfect AMC surface with pseudo-omnidirectional

(heart-shaped) radiation pattern.

The thesis is divided into five chapters as follows:

Chapter 1:

This chapter introduces the objectives, work contributions, and thesis organization.

Chapter 2:

This chapter presents a review of different types of artificial microwave surfaces

(metasurfaces) along with their applications.

Chapter 3:

This chapter introduces a new unit cell design and an optically transparent wideband

artificial magnetic conductor (AMC) surface that operates at 5 GHz. The surface is

iX



designed on an acrylic substrate. Results show a good agreement between the pro-
posed circuit model, EM simulations, and measurements. The +90° BW is 1 GHz

(from 4.5 to 5.5 GHz) and the optical transparency is 80 %.

Chapter 4:

This chapter presents a new pseudo-omnidirectional antenna that is appropriate for wide
beam applications, e.g., handheld devices, along with a reduced back radiation that suits
wearable applications as well. The design consists of a horizontal omnidirectional an-
tenna placed on a proposed Avrtificial Magnetic Conductor (AMC) surface that enhanc-
es the gain in the broadside direction, reduces the back radiation, and enables good ra-
diation in the side directions. A 5 GHz folded dipole antenna on a 2x2 AMC array sur-
face is designed and characterized. Simulations and measurements, which are in a very
good agreement, show that the radiation has a heart-shaped pattern, with a front to back
ratio of more than 13 dB, a front to side ratio of less than 2.5 dB, and a half-power

beam width (HPBW) of more than 230°.

Chapter 5:

This chapter draws the conclusions of the thesis and gives potential suggestions for

the future work.

Key words:

Metasurfaces, Artificial magnetic conductor (AMC), 2D periodic structures, Optically
transparent, Folded dipole, Heart-shaped radiation pattern
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