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2.67 The normalized far-field total electric field radiated by an antenna, consisting of an infinites-
imal vertical dipole (oriented along the z-axis) plus a small circular loop (parallel to the
xy-plane), placed at the origin of a spherical coordinate system is given by:
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E_ = (8, +j24,)sin0E,—;(0° < 0 < 180°,0° < ¢ < 360°)
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Determine the:

{a) Polarization of the wave (linear, circular or elliptical). Justify it. If circular, state the
sense of rotation. If elliptical, state the sense of rotation and the axial ratio (AR).

(b) partial maximum directivities (Dy)y and (Dy), (dimensionless and in dB).

(c) Total maximum directivity D, (dimensionless and in dB).
Hint: For this problem, there are two different and distinct partial directivities.
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e For part a, plot/sketch polarization ellipse w/ wave propagating into page for a
radiated wave traveling down the +x-axis assuming E, = 1000 V/m and

e /r=0.01£0° (m™).
a) We are on tx-axis = G=7 & g=0°
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a) cont. Use MathCad to plot polarization ellipse:
n:=0.32 wt;:= n% Ey, := 20 cos(vvtn + -—121) Ez, = —10-cos(wtn)

+x-direction into page

20 -
? v
Evn o \ (A LH elliptical
E i.z s 0 s [ %q) with an axial ratio
. e P AR = 40/20 =2.
5
wt 778
~20
- 20 0 20
Ezy, ,Ezp,Ez3

) fr (22, U = 5 B o (18 el

U=+ (sm OLI*, 95.20/8)% ] = Hy + Uy

rt r*
:Mg wHhere Uy = Gl s ‘/¢;7/£"/;""29
i 7 A
L
for (2”3), ﬂ./ = f fﬂfiﬂ@ Jg‘[fé
#z2 gz0

z w 7
S/Eo/ [d¢ 5:/\29 Jg
27 ¢$a € =o

_ 5/50/1.¢/ ( w5_9+6959 /
ézo

_ S/Eo/ SIEL (277 -o) [(H i)-(-1+ Ea (7/)

- 2077 16/*
37




EE 483/583 Antennas ..., 2 67.docx 3/3
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