
W�C�Chew
ECE ��� Lecture Notes

��� Radiation Field Approximations

The vector potential due to a source J�r�� can be calculated from the
equation
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where V is the volume occupied by J�r��
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When jrj � jr�j� then jr� r�j 	 r � r� � �r� Equation ��� becomes
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In the above we have assumed that jr� � �rj � r but �r� � �r is not small� since �

can be large� When �r is large� f�����
r

is a slowly varying function compared

to e�j�r� Hence� we can regard f�����
r

almost to be a constant compared to
e�j�r� The magnetic �eld can be derived to be
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Linear Array of Dipole Antennas

If J�r�� is of the form
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the vector potential on the xy�plane can be derived to be
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If dn 	 nd� and An 	 ejn�� then ��� becomes
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The electric �eld on the xy�plane is E� 	 �j
A� 	 j
Az� Hence� jE�j is of
the form
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Equation ���� is of the form jsinNxj
jsin xj

� Plots of jsin �xj and jsin xj are shown as

an example�
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The interference e�ects between the di�erent antenna elements of a linear
array focus the power in a given direction� We can use linear array to increase
the directivity of antennas�

Note that equation ��� can also be derived by other means� We know
that the vector potential due to one dipole is
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when the dipole is located at r� and pointing in the �z�direction� Hence
for an array of dipoles of di�erent phases and amplitudes� located at x 	
�xd�� �xd�� �xd�� � � � � �xdN��� the vector potential by linear superposition is
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If we approximate jr� �xdnj by r � �r � �xdN 	 r � dN cos�� in the phase� and
by r in the denominator� then ���� becomes
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which is the same as equation ���� The interference between the terms in
���� can be used to generate di�erent radiation patterns for di�erent com�
munication applications�
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