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can be solved for the case of monochromatic optical disturbances.

Each Compowvent of Er B will have the form v e
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Scalar wave appreximation - neglect vector properties - take

disturbance to be that of a simple scalar variable # with angular
frequency w and wavevector

ik|= ":%: ‘:-":_1

A solutionof T «k*4 = 0 is spherical cosdivates 1
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corresponds to a spherical wave moving outward in rad X direction,
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The use of an integral equation provides a convenient way to handle
boundary conditions. We express desired solution in terms of an integral
equation involving a second solution chosen for mathematical convenience.



We can solve the Helmholtz Equation for the diffraction problem
with the use of Green's theorem.

Given two solutions of the Helmhcl{<Eqn.
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Now if %: =, the space portion of an arbitrary optical disturbance, and
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'ﬂﬁb is a solution of the Helmholtz Eqn. {an outward
- propagating spherical wave.)

4 =¢ is the optical disturbance we want to compute

4, has no physical significance in our problem
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Fresnel-Kirehhoff Diffraction Formula
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As R or integral over the large spherical surface vanishes®

If source at s is located far from the diffracting screen, we have a
plane wave incident on the diffracting screen and A am:fﬁ are antiparallel

#Y
LJ'EI_.I Eﬁ'ﬁtﬂl}ﬂ‘]i.“ P ggmiﬁi‘q‘}ﬂ-tﬁaa

Al babe ol osbibracny pont plat orgienf prouieat fjued)

‘:ff'::‘\ e il Eﬁt“‘f]'\ et lr
'

— g =38) 4
" = ‘_[|+:th

I i |

&L

= ghae .u-;:..li--"-a-""--= r‘{V"""" 3
A A = d
(4 A i L == e
|

- ~—§"’
F“fﬁ B i :..-u;fl— hﬂ.lf"ﬂ"'—’[
coe— 5
& Ii., pleae wave

&

- 14 eos & g
e

‘see Born and Wolf, Principles of Optics, p. 379,




Diffraction by an edge - the edge wave
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The length L of the straight line from any po«tQ(uq) on the Cornu
Spiral to any other point Qlus) is
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The Rectangular Aperture
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