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Abstract

The charges in live cells can be polarized by an electric field, creating a dipole moment for each cell.  As 
a result, a suspension of live cells in water has an enormous dielectric response at low frequencies, and this 
response decreases rapidly with increasing frequency.  The magnitude of the low-frequency dielectric response 
has been shown theoretically to correlate with the cell’s membrane potential. Recently, we have been exploring 
new applications, such as sensors designed to detect biological warfare agents inside sealed containers.  Another 
ongoing study is the dielectric response of tubulin dimers, in an attempt to determine their instrinsic dipole 
moment. Tubulin is the protein that comprises microtubules -- remarkable structures that form much of the 
cellular cytoskeleton.  In addition, due to their high concentration in neuronal axons, microtubules have been 
proposed to play a role in information processing.  We are investigating several approaches to performing linear 
and nonlinear dielectric spectroscopy, ranging from simple direct electrode methods to techniques that employ 
SQUIDs.

Brief Bio 
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