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Axisymmetric devices

EPL, 106, 24005 (2014)APL, 103, 264106 (2013)

GRIN Lens Bessel beam grating
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Spirals in nature and man-made

Logarithmic Spiral Archimedes Spiral

r(q) = a·eb·q r(q) = a·q +b
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Phase dislocation

Hong, EPL, 110, 14002 (2015)Demore, APL, 103, 264106 (2013)
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Archimedes Spiral Grating
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Multiarm Archimedes Spiral
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Radiation pattern

Phase dislocation
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High-order Bessel Beams

Design equations  high diffraction grating orders

I a
z

a / l
e jkzJ

n
(k

r
·r )



Phononics 2015, Paris  Helical Bessel Beam Formation by an Archimedean Spiral Grating

Acoustic vortex. Orbital Angular Momentum
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Experimental measurements
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Conclusions

Archimedes Spiral Grating

◦ Generation of Higher Order Bessel Beams 

◦ The order is related to the number of arms

◦ Cheap, robust lens construction

◦ High frequency bandwidth

Acoustical vortex

◦ Potential for Acoustic Radiation Torque applications: Particle rotation

◦ Control of the Increase topological charge with:

◦ Number of arms

◦ Diffraction order

◦ Harmonics

◦ Shock waves


