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V. Dual-Polarized Luneburg Lens

5G networks demand ultra-high data rates, low latency, and
compact hardware [1]. Sub-terahertz antennas offer high directivity

Fully Metallic Dual-Polarized
Luneburg Lens [6]:

TE/TM Surface Wave Mode-based
Luneburg Lens [7]
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and small size, making them ideal for next-gen wireless systems. . * Integrated on two-layered
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V. Fabry-Perot Antenna Arrays

Metal-only Multi-beam Fabry-Perot Antenna
Low-profile metal-only structure, ideal for harsh environments
Independent 2D beam steering (azimuth via port switching,
elevation via cavity height)
High-gain radiation with azimuthal symmetry

ot Block 2 - front

L5 B ! "
q ...-.o.-qb‘h.\, \h\\\\"‘gﬁ-w-*- g: 5- \“"'"'
.-...-4--.\,5 '\,‘».-\.-v-.. Vi A N s

o A mm Wﬁi’lﬂm LSRRk “

-80 -60 -40 -20 0 20 40 60 80 AR

.15 UL :
-80 -60 -40 -20 0 20 40 60 80

Wideband Active Region Metasurface Antennas  Additive Manufactured Metal-Only Modulated
[2] Metasurface Antennas [3]

l1l. Reflective Luneburg Lens

Reflective Luneburg Lens (RLL) [4]

« Double-layer structure

* Full multi-beam azimuthal scannin
» Low-profile and compact design

« Compatible with MTS |mplementat

Fabry-Perot cavity
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This PhD thesis pursues multiple goals, including:
Design a multi-beam dual-polarized Reflective Luneburg lens
Develop an initial proof of concept at Ka-band
Scale design to higher frequencies (D-band)
Integrate the design with a Fabry-Perot antenna and explore
reconfigurability

Series-fed Continuous Transverse Stub Arrays [5]
» Efficient integration with RLL .
* Frequency scanning

» Multiple beam steering
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