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L21 Fourier Optics
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11.1 Introduction: Why Fourier Optics

R Example: Free space -superposition principle
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11.2.1 1D Fourier Transform
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FT of a rectangular function

Fumnciion Transform
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FT of a Triangle Function
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Figure 11.6 The transform of the triangle function is the
sinc? function.

ol



Function Transform
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Figure 11.1 A composite function and its Fourier transform.



FT of the Gaussian Function

+00

== A

J ez dx — /
— 00

= a
s = e
+ oo - + oo . k
= A = _|_'_
F(k) =f GolZp ”‘xdxzf Ce A HG%) gy
— 00 — 0O
kZ + 0o = 2 E _k—z kZ + oo k
= (Ce 10 e ar b 4a2)dx = (Ceala [ e_a(x“%)zdx
— 00 i f i) I
T
S —e 4a

Figure 11.2 A Gaussian and its Fourier transform.



gy Displacements

& Phase Shifts
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F(k) = j F(x)e~*dx = F{f(x))

Phase Shift &
Displacements
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Sines and
Cosines
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5(x) = %j_:eikxdk — % _:e‘ikxdk Sines and

Elo(x) =1 °
Cosines

F{5(x + x5)} = etFXoF{§(x)}=e**o
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11.2.2 2D Fourier Transform
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FT of the Cylinder Function
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The Lens as a FT




Optical Applications of FT

R Example: Free space -superposition principle
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General Linear Systems

R Transform Function H ( k., ky )
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A Lens Imaging System




Point Spread Function

T PSF(y) = F{H(k )
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