AT  Diffraction and Huygens* Principle
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AT  Kirchhoff-Fresnel diffraction integral
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Approximations for disturbance E:

AT Diffraction at a circular aperture
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Nanooptics 4/3 Demtrdder, Elektrodynamik
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(Kirchhoff (1883); Born & Wolf, Principles of Optics, p. 380)
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AT Airy function

Fraunhofer diffraction at a circular aperture of radius R
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(J4 : Bessel function of the first kind and first order)
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AT Diffraction at Nano-Apertures

AWIT  Boundary conditions at a surface

Metal

Aperture diameter D

Kirchhoff's diffraction theory can not be applied to small apertures
(D < L) because the approximations are no longer valid.
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lllustrating the derivation of the boundary conditions
for the normal components of B and D.

divD=0 = _[dideV:§Dd21:0
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M. Born, Principles of Optics

AWIT Boundary conditions at a surface

lllustrating the derivation of the boundary conditions
fur the normal components of H and E.

[eurl £ dS = § E a7 =—j§ ds
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M. Born, Principles of Optics

AT Boundary conditions
Dand B (EandH |
n=mn; n=n; n=mn; n=n;
normal N 3 normal
component component
tangential l tangential
component component
The normal components of D and B are The tangential components of £ und H are
continuous at the interface of two media. continuous at the interface of two media.
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AIIT Example: Optical Refraction at an Interface
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The law of Snellius is an exact
solution of Maxwell's equations
based on the boundary
conditions.
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