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

Beam Propagation & Diffraction

Nondiffracting beam: the wave front pattern does change over propagation.
• Plane wave
• Any others?

E(x, y, z, t) = A(x, y)ei(k0z-wt)

Rayleigh range: ZR =
pD0
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

The Zero-Order Bessel Beam





(Quasi) Bessel Beam Generation 





10.2.8 Diffraction Grating

• Transmission grating
• Transmission amplitude grating
• Transmission phase grating

• Reflection grating





Transmission Grating

a(sinqm -sinqi ) =ml

asinqm =mlFor perpendicular incident:

Grating equation





Reflection Grating

a(sinqm -sinqi ) =ml

asinqm =mlFor perpendicular incident:

Grating equation





Blazed Grating





Grating Spectroscopy

a(sinqm -sinqi ) =mlPrincipal maxima

a = (ka / 2)(sinqm -sinqi ) =mp

Angular width

Angular dispersion

a(sinqm -sinqi ) =ml





Grating Spectroscopy 

Resolution (angular separation)

Angular dispersion

Dq

Dl
=

m

acosqm Dq =
mDl

acosqm

To resolve different wavelength Dq =
mDl

acosqm
³ (Dq )min =

l

Nacosqm

(Dl)min ³
l
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Wavelength Resolution:





Grating Spectroscopy





2D Gratings





3D Grating : Crystal





10.3 Fresnel Diffraction

Distance from the aperture: R
Aperture size: a
Wavelength: λ

 Fraunhofer (far-field) diffraction: 

 Fresnel (near-field) diffraction: 





Obliquity of Secondary Wavelets





Propagation of a Spherical Wavefront

Fresnel Zones (half-period zones)





Propagation of a Spherical Wavefront
Fresnel Zones (half-period zones)





Propagation of a Spherical Wavefront
Fresnel Zones (half-period zones)





m: odd




m: odd

m: even

Fresnel Zones

For a large m, Km0, 





Spherical Wave





Vibration Curve


