Lecture 33: Mon, 24 Mar 2008
Reading quizzes: no talking, no looking in your books/notes

Q1. The approximation is a special case of the
approximation
<3 Fraunhofer; Fresnel

b. Fresnel; Fraunhofer

Q2. T@ The Fraunhofer approximation predicts a diffraction
pattern that changes in shape as distance from aperture is
increased.

Q3. To calculate the Fraunhofer diffraction pattern for a given
aperture, you must calculate:
a 2-D Fourier transform
b. a correlation function
c. aQreen’s surface
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Diffraction from a rectangular slit _ John S. Colton

Inf1}:= sinc[x ] = Sin[x] /x

Sin[x]
Out{ 1}

Inf2):= intensity([x , y_, a_, b_] =sinclax]*2sinc[by]~2
Sinfax]?Sin[by]?
a?p? x? y2

inj3}= Plot3D(intensity(x, y, 1, 1], {x, -10, 10}, {y, -10, 10}, PlotRange » {0, 1}]

Square slit: a=b

inj4}= Plot3D[intensity(x, v, 1, 1], {x, -10, 10}, {y, -10, 10},
PlotRange -+ {0, .2}, PlotPoints - 100)

zoomed in a bit

a=b

Inf5p= Plot3D[intemsity(x, y, 1, 1], {x, -10, 10}, {y, -10, 10},
PlotRange -+ {0, .06}, PlotPoints- 100]

zoomed in further
side peaks are now
quite evident

a=b




inje:= Plot3D[intensity([x, y, 1, 2], {x, -10, 10}, {y, -10, 10},
PlotRange » {0, .06}, PlotPoints - 100]

Rectangular: b = 2a
Still zoomed in a lot
Side lobes in y-direction

spaced closer together than in
x-direction

in7}= Plot3D[intensity[x, y, 1, 25], (x, -10, 10}, {y, -10, 10},

PlotRange » {0, .06}, PlotPoints - 250]
Rectangular: b =25a

Very, very sharp in the y-
direction, like a delta function.
(The side lobes now spaced so
closely together you may not be
able to see them.) All of the
visible diffraction pattern is in
the x-dimension. This is what
you would normally consider
“diffraction by a slit” to be.
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