Problem 9.24 The configuration shown in Fig. P9.24 depicts two vertically
oriented half-wave dipole antennas pointed towards each other, with bsitioped
on 100-m-—tall towers separated by a distance of 5 km. If the transit antedrgen

by a 50-MHz current with amplitudigy = 2 A, determine:

(a) The power received by the receive antenna in the absence of trecesurf

(Assume both antennas to be lossless.)

(b) The power received by the receive antenna after incorporatingtiefieby
the ground surface, assuming the surface to be flat and to dpaved and

conductivityo = 1073 (S/m).

Direct

h=100 m e

100 m

Figure P9.24: Problem 9.24.

Solution:
(a) Since both antennas are lossless,

Prec: I:)lnt - SIAer

where § is the incident power density anl, is the effective area of the receive

dipole. From Section 9-3,

1512
S=%="2.
and from (9.64) and (9.47),
A’D A2 1.64A2
Hence, . )
15 1.64A
Prec= 0 6 =36x10°%w.
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(b) The electric field of the signal intercepted by the receive antenna nosisten
of a direct component=y, due to the directly transmitted signal, and a reflected
component,E;, due to the ground reflection. Since the power denSignd the
electric fieldE are related by ,
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it follows that

where the phase of the signal is measured with respect to the location airibentit
antenna, anéd = 21/A. Hence,

Eq = 0.024¢7 1120 (v/m).

The electric field of the reflected signal is similar in form except for the tlaat
R should be replaced witR, whereR is the path length traveled by the reflected
signal, and the electric field is modified by the reflection coefficienthus,
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From the problem geometry

R =2,/(25% 10%)2 + (10012 = 50040 m.

Since the dipole is vertically oriented, the electric field is parallel polarized. To
calculatel”, we first determine

g’ o 1073

¢ was  2mx50x 106 x8.85x 10-12x9
From Table 7-1,
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From (8.66a),




From the geometry,

cos6 = _h 100 _
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N1 = No (air)

o
Nn=n= 3"

Hence,
B (No/3) x 0.94— no x 0.04 B

N (No/3) x 0.94+ no x 0.04 N
The reflected electric field is
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=0.018I1°¢  (v/im).

M 0.77.

The total electric field is

E—E4+E
—=0.024e1129 1 0.01896
=0.0227173%  (vim).

The received power is
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