Homework  set 4

4.1.  
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In this exercise, we will work out the concept of Fresnal zones.  Consider a source S and an observation point P along the axis, separated from the aperture by zo and z, respectively.  Let the opening be a disk (see figure).  A point on this disk from S and P are denoted by ro and r, respectively.  From Kickhoff diffraction theory,
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(1)

where we have used the fact that P is on the axis, and we assume small angles.  Define
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(i) show that






[image: image4.wmf]o

a

ik(zz)

ik()

o

o

2

(p)Aee 2d

zz

+

dr

Y=prr

ò


where a is the radius of the circular aperture.

Define
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Show that the contribution from the n-th zone is proportional to 
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Define 
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show that the intensity
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4.2. The radiation pattern by a dipole has a sin2( angular dependence where the angle is measured with respect to the direction of the dipole. If two dipoles are separated by  a lateral displacement d such that the total diple moment is zero, show that the radiation pattern acquires an additional factor 
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 where the ( and ( are the polar angles of the observation point with respect to the dipole moment.
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