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10.20 A helical antenna of 4 rurns is operated in the normal mode at a frequency of 880 MHz and
1s used as an antenna for a wireless cellular telephone. The length L of the helical antenna
is 5 cm and the diameter of each turn is 0.54 cm. Determine the:

(a) Spacing S (in Ay) between the turns.

(b) Length Ly (in Ag) of each turn.

(c) Overall length L, (in Ay) of entire helix.
(d) Axial ratio of the helix (dimensionless).

(e) On the basis of the answer in Part d, the primary dominant component (E, or E) of the
far-zone field radiated by the helix.

(f) Primary polarization of the helix (vertical or horizontal) and why? Does the antenna

primarily radiate as a linear vertical wire antenna or as a horizontal loop? Why?
Explain.

(g) Radiation resistance of the helical antenna assuming that it can be determined using

2
R, ~ 640 (5)
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(h) Radiation resistance of a single straight wire 1h0n0pole of length L (the same L as that
of the helix) mounted above an infinite ground plane.

(i) On the basis of the values of Parts g and A, what can you say about which antenna is
preferable to be used as an antenna for a cellular telephone and why? Explain.

e Assume L =5 cm and diameter is 0.54 cm.
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