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Influence of Cole-Cole Equation Parameters on Dielectric Spectrum of Cell

ZHANG Qian', FANG Yun', LI Hui-ying®, TANG Zhi-yuan', ZHAO Wei-hong', MA Qing""
( 1.Medical School, Ningbo University, Ningbo 315211, China;
2.The Affiliated Hospital of Ningbo University Medical School, Ningbo 315000, China )

Abstract: In order to investigate the effect of the eight parameters (de,, Ay, €, 1, f1, f2, P1, f2) of the Cole-Cole
formula on the dielectric spectrum of cell, the changing behaviors of the dielectric spectrum are observed as one
parameter varies while the other parameters are fixed. Found from the results are that the parameter 4¢; mainly
affects the low-frequency dielectric parameters and the Cole-Cole(e’) plot. The parameter Ae, has some effects
mainly on the high-frequency dielectric parameters and the Cole-Cole(e”) plot as well as the Cole-Cole(x") plot.
The ¢'(f), Cole-Cole(¢') plot and tgd(f) are determined principally by the parameter g,. The parameter x;
influences the x'(f) and Cole-Cole(x’) plot. The low-frequency dielectric spectra is mainly determined by the first
frequency f;. The second frequency f, affects the high-frequency dielectric spectra. The Cole-Cole(g’) plot and
tgd(f) are mainly induced by the parameter f;. Changing the value of f, will lead to the changes in the
high-frequency dielectric spectra. It is obvious that the Cole-Cole equation can be regarded as the mathematical
model of the dielectric spectra of cell, and the variation of its parameters observes specific rules.

Key words: Cole-Cole equation; dielectric spectrum; loss factor; loss tangent; Cole-Cole plot



