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In[1]:=

Diffraction theory, coherence,
geometrical optics, and optical imaging
modalities

Miguel A. Alonso G.

University of Rochester

Fourier Transforms

Diffraction Theory

= Homogeneous and evanescent waves

In[11]:= kz[kx_] =1f[kx"2<1, Sqrt[1-kx"2], | Sqrt [kx"*2-1]];
wave [kx_] : =Pl ot 3D[Re[Exp[l (-x kx + z kz[kx])]11,
{x, -10, 10}, {z, O, 20}, Pl ot Poi nts » 100, Mesh - Fal se, Pl ot Range -» Al | ]

In[13]:= Tabl e[wave[kx], {kx, 0, 2., .1}]
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m Exercises: On-axis field for circular aperture of radius a
In[14]:= ko =2Pi;

In[15]:= UNonparaxial [a_, z_] =Sinplify[zIntegrate[
(-1 +1/u) Exp[l ul /u, {u, z, Sqrt [z"2+a”2]}, Assunptions » {z >0, a>0}]]

UPar axi al [a_, z_] = Exp[l z] (Exp[-] a2/ (22)] -1)

Pl ot [{Re[UNonpar axi al [ko4, koz]], Re[UParaxi al [ko4, koz]]}, {z, .1, 40}]
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Focused beams

m Gaussian Beam

w[wo_, z_]=Sqrt [wo"2+1 z/ko];
UGaussi an[wo_, X_, z_] =Sqgrt [wo/w[wo, z]] Exp[l koz] Exp[- (X /w[wo, z])"2/2]

Cont our Pl ot [Abs [UGaussi an[. 5, x, z]1]1"2,
{z, -4, 4}, {X, -2, 2}, AspectRatio - Autonatic]

Tabl e[Cont our Pl ot [Re[UGaussi an[2, x, z] Exp[-l t]1], {z, -4, 4},
{X, -2, 2}, AspectRatio- Automatic], {t, 0, 2Pi -Pi /8, Pi /8}]

Tabl e [Cont our Pl ot [Abs [UGaussi an[wo, X, z]1],
{z, -4, 4}, {x, -2, 2}, AspectRatio- Automatic, Pl ot Range -» Al |,
Cont our Li nes » Fal se, Contours - 40], {wo, 1, 4, .1}]

m Exercise : Norparaxial focused fields

m Effects of polarization

Imaging





