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ABSTRACT

To meet the increasing demand for high data rates, research in millimeter-wave (MMW)
frequency ranges, spanning from 30 to 300 GHz, has gained significant attention. Among
these, the VV-band and W-band are of particular interest due to their diverse applications
in wireless communication, imaging, radar, space communication, and security
screening. Despite extensive research on leaky wave antennas (LWAS) over several
decades, substantial challenges persist in developing high-frequency LWAs suitable for
these bands. This research aims to delve into the theoretical foundations, design
methodologies, and practical implementations of high frequency V and W-band
travelling wave antennas for various applications by focusing on innovative design
approaches to enhance performance and fabrication feasibility. The primary objective of
this research is to design a high-gain, narrow beamwidth, waveguide based LWA
operating in the W-band frequency range. The circularly polarized antenna will be
designed into a WR-10 waveguide and will utilize a polarization converter-based
architecture to achieve circular polarization. The focus is to maximize efficiency for
millimeter-wave applications, ensuring robustness and improving high-frequency
communication capabilities. Additionally, this research aims to develop a low-profile
dual circularly polarized antenna based on a fully metallic waveguide for satellite
communication. A key consideration is ensuring ease of fabrication at W-band
frequencies while maintaining scalability to sub-terahertz (THz) frequencies. The
proposed design should provide a wideband operating frequency with an axial ratio
bandwidth exceeding 10% at the 94 GHz frequency band. Another critical objective is to
design and characterize a fixed-frequency beam scanning antenna operating within the
86 GHz - 90 GHz range. This antenna will incorporate a mechanical tuning mechanism
within a waveguide-based architecture to enable forward-to-backward beam scanning at
a fixed frequency. The design approach will emphasize innovation in waveguide-based
beam steering while ensuring ease of fabrication. Finally, this research focuses on
designing a fully metallic waveguide-based V-band antenna with circular polarization
capabilities. The antenna must exhibit high efficiency, narrow beamwidth, and high gain,

while also being robust enough to withstand harsh environmental conditions, making it



suitable for satellite communication. The design should be scalable to both higher and
lower frequencies, ensuring versatility in future applications. By addressing these
challenges, this research aims to contribute significantly to the advancement of
millimeter-wave antenna technology, offering efficient and scalable solutions for high-

frequency communication and space applications.



R

Jgdl 8T8 Sl YT B AT &I TR B & ol fHeiidier-da (MMw) ST &3, Sit 30
¥ 300 GHz A% Wl §3f 7, T TN P! oy Hed e g1 378 ¥ V-d'8 3R W-d8
ORIy FU § AHYU FT Hx §, Fifdh 3BT IUAN GRIRAT FaR, FAN, ISR,
3rafver TR SR Rem o S e srguant § fpar S ®1 gretifes, it A
TEHT (LWA) TR &3 31! § SIS QY fosar T g, i +ft g9 S=-smgfu dgu &
fore Sugad LWA faeRid &3 &g ad-iid! gl -1 85 & | 98 MY I=-3Mgfd
Vv 3R W-SE eafeht a9 e & Jgifas snur, feomes usfaal sk samagie
HTAGT DI TERTS A S HIM WY g, 30 A0 fEomga =BHor sro=mn
ST o) UeR & GuR g1 3R Fufor &t ufesar g 391

X MY BT YIS I T IA-1H, API0] dAGSY aTel daTSS SR LWA
fSTIEa BT ], S W-5S (94 GHz) Wiehdt 35T & Tenferd 81| 39 USHHT &1 WR-10
damse H fETe farar STE SiR SH Ydiaul dac] SR TRaHT BT STAnT
fobar S arfes qdR Ydidhvur Urd fovan ST Ih| 39 MY BT T Bidvd
forefiieR-da ST & forT et &1 SHTIHTH HRAT, TG J13d BT 3R
-SRI TR &arstt & TgaR ST 5|

% Sifalkad, T8 MY Yuia: 4T JaTss MU, HH WNhRd e Sgd Jpavd]
TERISTE T & fadhi R $Hiad g, S SUUE TR & fore Iugad aim | fess— &
2 91d BT AR 41 a1 Se fo w-ds Sgfrdl R fHmior uftsar o ), Iy
& 38 Ga-XGSW (THZ) P! deb Wpalael ST ST | TRATfad feeiig Y 10% 9
31 ufeage IR dsfagy UeM HRA i f, R 18 94 GHz &' H guTd =4 3
B IR AP |

U MY BT UH 3 HEAYUl 3e.89 86 GHz - 90 GHz i <o B fhaRg Wleha i H
T G &1 fSuime iR fa=avur 631 81 8 USHT JaTs SemRd Ta-1 &
iR T TifAes g~ dF &1 M BT, o BhiRas-¢-ddhds aid Wb JHd
Bl 9ob | TSore ufchar & damss Snytikd &ty W T Fd@R &1 wdffedr §f
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