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What is an optical wave?

DefinitionΥ {ƻƭǳǘƛƻƴ ǘƻ ǿŀǾŜ Ŝǉǳŀǘƛƻƴ ƻōǘŀƛƴŜŘ ŦǊƻƳ aŀȄǿŜƭƭΩǎ Ŝǉǳŀǘƛƻƴǎ



Types of non-diffracting optical waves

Bessel Beam Mathieu Beam

Airy Beam



A Slight Historical Detour

üBerry and Balazs(1978)
Strictly quantum mechanical concept

üSiviloglouand Christodoulides(Jan 2007)
Physical realization of Airy beam in lab

üLater additional contributions from Brokyand Dogariu(Nov 2007)

üSztuland Alfano(2008)
Detailed study of Poyntingvector and angular momentum



²ƘŀǘΩǎ ǎƻ ǎǇŜŎƛŀƭ ŀōƻǳǘ ǘƘŜƳΚ

ÅNon-diffractive 

ÅUnique intensity profile

ÅPropagates along parabolic paths

Åά{ŜƭŦ-ƘŜŀƭƛƴƎέ ŀōƛƭƛǘȅ



Paraxial equation of diffraction
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Must truncate Airy function
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aƻǾƛƴƎ ƻƴ ǘƻ ǘƘŜ ǎŜŎƻƴŘ ŘƛƳŜƴǎƛƻƴΧ

@ z=0 @ z=50cm



What exactly DOESάǎŜƭŦ-ƘŜŀƭƛƴƎέ ƳŜŀƴΚ

¢ƘŜ ōŜŀƳ Ŏŀƴ άƘŜŀƭέ ƛǘǎŜƭŦ ŀŦǘŜǊ ōŜƛƴƎ ǇŜǊǘǳǊōŜŘ

200˃ m scale bar

@ z=0 @ z= 11cm



What about the Poyntingvector?

Z= 1cm Z= 11cm



Destructive Environments

Suspension of 0.5˃m silica micro-spheres in pure water

Z=0 cm Z= 5cm Z= 10cm



Destructive Environments

Airy beam propagation in turbulent medium

Gaussian beam propagation in turbulent medium

http://www.opticsinfobase.org/oe/viewmedia.cfm?URI=oe-16-17-12880-1
http://www.opticsinfobase.org/oe/viewmedia.cfm?URI=oe-16-17-12880-2


How are these things made?!



Spatial Light Modulator

Imposes the necessary cubic phase modulation (via reflection off the front facet) as follows:


