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Fourier Transforms

Diffraction Theory

� Homogeneous and evanescent waves

In[11]:= kz@kx_D = If@kx^2 < 1, Sqrt@1 - kx^2D, I Sqrt@kx^2 - 1DD;
wave@kx_D := Plot3D@Re@Exp@I H-x kx + z kz@kxDLDD,
8x, -10, 10<, 8z, 0, 20<, PlotPoints ® 100, Mesh ® False, PlotRange ® AllD

In[13]:= Table@wave@kxD, 8kx, 0, 2., .1<D
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Out[13]= 8� SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �,
� SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �,
� SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �,
� SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �,
� SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �,
� SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �, � SurfaceGraphics �<

� Exercises: On−axis field for circular aperture of radius a

In[14]:= ko = 2 Pi;

In[15]:= UNonparaxial@a_, z_D = Simplify@z Integrate@
H-I + 1�uL Exp@I uD�u, 8u, z, Sqrt@z^2 + a^2D<, Assumptions ® 8z > 0, a > 0<DD

UParaxial@a_, z_D = Exp@I zD HExp@-I a^2�H2 zLD - 1L

Plot@8Re@UNonparaxial@ko 4, ko zDD, Re@UParaxial@ko 4, ko zDD<, 8z, .1, 40<D
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Focused beams

� Gaussian Beam

w@wo_, z_D = Sqrt@wo^2 + I z�koD;
UGaussian@wo_, x_, z_D = Sqrt@wo� w@wo, zDD Exp@I ko zD Exp@-Hx� w@wo, zDL^2�2D

ContourPlot@Abs@UGaussian@.5, x, zDD^2,
8z, -4, 4<, 8x, -2, 2<, AspectRatio ® AutomaticD

Table@ContourPlot@Re@UGaussian@2, x, zD Exp@-I tDD, 8z, -4, 4<,
8x, -2, 2<, AspectRatio ® AutomaticD, 8t, 0, 2 Pi - Pi�8, Pi�8<D

Table@ContourPlot@Abs@UGaussian@wo, x, zDD,
8z, -4, 4<, 8x, -2, 2<, AspectRatio ® Automatic, PlotRange ® All,
ContourLines ® False, Contours ® 40D, 8wo, 1, 4, .1<D

� Exercise : Norparaxial focused fields

� Effects of polarization

Imaging
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