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Fraunhofer Diffraction Pat-
tern of Circular Aperture

Experimental Diagram
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r Sin[e]
Let p = |
2J1[1. 22 xtp] 2
then Ig=1,
1.22np
anpl i tude[p ] : =If [p -0, 1, a ZBessellJ;, 1.22 p n] ];
. p
intensity[p_1:=anplitude[p]?
a0=1;
Plots

Plot [intensity[p], {po, -3, 3}, PlotLabel -»"Intensity",
Pl ot Range - Al |, AxesOrigin - {0, 0}, Frane -» True,
Gri dLi nes » Automati c, Defaul t Font -» {"Ti mes-Ronan", 10},
Pl ot Styl e » {RGBCol or [1, 0, 0], Thi ckness[.008]}, Background -» RGBCol or [1, 1, 1]];
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{p, 0, 3}, PlotPoints - 41,

BoxRatios » {1, 1, 0.5}, Background -» Wite];

SurfaceOf Revol ution[intensity[p],
Pl ot Poi nts » Al |,
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Pl ot [anplitude[p], {p, -3, 3}, PlotLabel - "Anplitude",
Pl ot Range - Al |, AxesOrigin - {0, 0}, Frane - True,
GidLi nes -» Autonatic, Defaul t Font - {"Ti mes-Roman", 10},
Pl ot Styl e - {RGBCol or [1, 0, 0], Thi ckness[.008]}, Background - RGCol or [1, 1, 1]];
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SurfaceOf Revol uti on[anplitude[p], {p, O, 3}, PlotPoints - 41,
Pl ot Points - All, BoxRatios -» {1, 1, 0.5}, Background -» Wite];

= Convert to x-y coordinates
2 Bessel J[1, 1.22 n VX2 +y2 ]

1.22 7 Vx2 +y2

anplitude[x_, y_]:=1f[x®*+y?==0, 1, a

intensity[x_, y_]:=anplitude[x, Y1
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Pl ot 3D[anpl i tude [Xx, Y], {X, -3, 3}, {y, -3, 3}, Col orFunction - Hue,
BoxRati os -» {1, 1, .6}, PlotPoints -»50, AxesLabel -» {"x", "y", "anplitude"},
Def aul t Font - {"Ti mes-Roman", 10}, Pl ot Range -> Al |, Background -» Wi te];
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Pl ot 3D[intensity[X, Y], {X, -3, 3}, {y, -3, 3}, ColorFunction - Hue,
BoxRati os -» {1, 1, .6}, PlotPoints -»50, AxesLabel -» {"x", "y", "intensity"},
Def aul t Font - {"Ti mes-Roman", 10}, Pl ot Range -> Al |, Background -» Wi te];




FraunhoferDiffractionofCircular Aperturenb  Optics 505 - James C. Wyant

DensityPlot[intensity[x,vy],{x,-3,3},{y,-3,3},
Mesh- >Fal se, Pl ot Poi nt s- >120, Axes- >Tr ue,
AxesLabel ->{"x","y"}, Pl ot Label ->"Intensity", DefaultFont-{"Times-Roman", 10}, -
Background -White];
y Intensity
3T : : :




