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ABSTRACT 

 
Wireless actuation is applied in many biomedical devices including implanted sensors where hard- wired 
power sources are not practical. Traditional wireless actuation systems require magnets to provide force for 
actuation but suffer bulky size. Circuits based on coupled resonators are alternative choices due to the 
existence of Lorentz forces. In this seminar, a Parity- Time Symmetric system consisting of a pair of 
resonators is utilized to realize efficient magnet- free actuation. Our study shows that a small change of self-
resonance frequency of either resonator can lead to a current phase change of π because of the property 
of the Parity- Time Symmetric systems. This actuation scheme can circumvent the limitations associated 
with the conventional wireless actuation structures and generate maximum Lorentz force with optimal phase 
distribution at resonance. As demonstration, the experiment shows that our Parity Time- symmetric circuit 
has the potential for pumping by periodically driving the microfluidic membrane.  
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