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Background

Why thermoacoustic effects matter

« Short RF pulses deposit energy faster than thermal
diffusion can occuir.

* Rapid localized heating produces thermoelastic
expansion and launches pressure waves.

« Pressure waves may create mechanical effects even

when the average temperature increase is small. o'p/ ot
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Cavitation study

Simulation setup: PML

Coreidea

 Afocused pulsed RF wave may induce cavitation by rapidly changing localized pressure of the

fluid in the brain.
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« Excitation using circular horn lens antenna at 10.5 GHz.
« Peak power:1kW

Perfusion study

Simulation setup:

 Headis modelled as water-filled ellipsoid.

« Continuous RF is on for 16 s and then turned off.
« 17 cm distance from antenna

Fig 5 : Simulation setup for perfusion
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Fig 4 : Pressure induced in water due to different RF pulse excitations

« High fall time leads to compression dominant.

 Highrise time leads to tension dominant; favorable for cavitation.
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