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6.013 - Electromagnetics and Applications Fall 2005
Lecture 20 - Dipole Arrays

Prof. Markus Zahn December 1, 2005

I. Two Element Array in 6 = 7 plane (x-y plane)
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Figure 9-7 The power radiation pattern due to two-point dipoles depends strongly
on the dipole spacing and current phases. With a half wavelength dipole spacing
(2a = A/2), the radiation pattern is drawn for various values of current phase difference
in the 6 = /2 plane. The broadside array in (a) with the currents in phase (y =0) has
the power lobe in the direction perpendicular to the array while the end-fire array in
(e) has out-of-phase currents (y = #) with the power lobe in the direction along the
array. -

From Electromagnetic Field Theory: A Problem Solving Approach, by Markus Zahn, 1987. Used with permission.
Maxima: kacos(¢) — & = £mm,m =0,1,2,...
Minima: kacos(¢) — % =+(2m+1)5,m=0,1,2,...
Case Studies:

A 2ra  2ma

A
2a = 5= gcos(qﬁ) - g = +m7m (maxima) = cos(¢) = Xtom
7r
gcos(qﬁ) - g =+(2m+ l)g (minima) = cos(¢) = Xy (2m+1)
T



X €oS(Pmax) COS(Pmin)  Pmax Pmin

0 0 1 +5 0, Broadside
z i —% +75.5° +£138.6°

3 3 -3 +£60°  £120°

i 3 ~1 +41.4°  +104.5°
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Figure 9-8 With a full wavelength dipole spacing (2a = A) there are four main power
lobes.

From Electromagnetic Field Theory: A Problem Solving Approach, by Markus Zahn, 1987. Used with permission.



II. An N Dipole Array (0 =
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Figure 9-9 A linear point dipole array with 2N + 1 equally spaced dipoles.
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From Electromagnetic Field Theory: A Problem Solving Approach, by Markus Zahn, 1987. Used with permission.
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Demonstration, N = 2 (2 dipole array)
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Figure 9-10 The radiation pattern for an N dipole linear array for various values of
N, dipole spacing 2a, and relative current phase y, in the 8 = #/2 plane.
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Figure 9-10

From Electromagnetic Field Theory: A Problem Solving Approach, by Markus Zahn, 1987. Used with permission.
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