EEE 543:  ANTENNA ANALYSIS AND DESIGN 

Prerequisites:  EEE 443 or equivalent

Course
Antenna synthesis and continuous sources, impedances, broadband antennas,

Description:
 frequency independent antennas, miniaturization, aperture antennas, horns, reflectors, and measurement techniques.

Course Topics








I. Information/Review









II. Antenna Synthesis and Continuous Sources







a.  Schelkunoff polynomial method


b.  Fourier transform method


c.  Woodward Lawson method


d.  Taylor line-source (Tschebyscheff error)


e.  Taylor line-source (one-parameter)


f.  Triangular, cosine, and cosine-squared
III.    Self and Mutual Impedances of Linear Elements and Arrays




a.  Near-fields of dipole


b.  Input impedance of dipole


c.  Mutual impedance between linear elements

d. Mutual coupling in arrays

IV.  Broadband Dipoles and Matching Techniques






a.  Biconical Antenna


b.  Triangular sheet, bow-tie, and wire simulation


c.  Cylindrical, folded, discone and conical skirt, and sleeve dipoles


d.  Matching techniques

 V.  Traveling Wave and Broadband Antennas







a.  Traveling wave antennas 


b.  Broadband antennas (helix, magnetic-electric dipole, Yagi-Uda)

VI.  Frequency Independent Antennas and Antenna Miniaturization




a.  Equiangular spiral antennas 


b.  Log-periodic antennas

c. Fundamental limits of electrically small antennas   

VII.  Aperture Antennas
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a.  Field equivalence principle (Huygen's Principle)


b.  Radiation equations 


c.  Rectangular apertures


d.  Circular apertures


e.  Design considerations


f.  Babinet's Principle

 VIII.  Horn Antennas











a.  E-plane sectoral horn


b.  H-plane sectoral horn


c.  Pyramidal horn


d.  Conical horn 


e.  Corrugated horn


f.  Aperture-matched horn

g. Phase center

IX.   Microstrip Antennas










a.  Rectangular patch


b.  Circular patch


c.  Quality factor, bandwith, efficiency, input impedance, coupling

d. Circular polarization










X.  Reflector Antennas










a.  Corner reflector


b.  Parabolic reflector


c.  Spherical reflector

XI.  Smart Antennas








           
XII.  Measurements








           
