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ABSTRACT 

 

Borodkina A.N. Electrodynamic features and characteristics of microwaves 

of near-field resonator inspection sensor of low-capacity samples of biologic 

fluids. – Manuscript.  

PhD thesis for a candidate degree by speciality 01.04.01 − physics of devices, 

components and systems. − Kharkiv National University of Radio Electronics of 

Ministry of Education and Science of Ukraine, Kharkov, 2015. 

Analysis of modern literature in medical and biotechnological fields has shown 

the existence of direct link between the body state and electro physical parameters of 

its biologic fluids. This, in particular, relates to the state of cardiovascular system and 

complex permittivity of clinical blood samples within the range of relaxation 

frequency of free water and the water, connected by micro molecules of red cell 

membrane complex.  

It has been shown in this work, that the most convenient sensor for continuous 

clinical measuring is a quarter-wave open resonator. It has got essential accuracy, it 

works in appropriate frequency range and allows flowing reconstruction, it has the 

capacity of outer sample location, which volume is limited by biophysical criterions. 

Additionally, during the implementation of work area by way of coaxial measurement 

aperture, strict modelling of all its parameters and theoretical calibration are 

pcalibrossible. 

Nowadays there are numerical as well as analytical models of quarter-wave 

resonator measuring converter (RMC) with coaxial measurement aperture (CMA). But 

the calculation volume of numerical model and the inconvenience of analytical 

description did not allow to obtain the final result with necessary accuracy. Detailed 

analysis of mathematical expression structure allowed to exclude repeated 

calculations, to simplify them and as a result to create efficient algorithm, which 

allows to get allocations of components of electromagnetic field in any area of coaxial 

resonator. Analysis of the results allowed to conduct further simplifications of 
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calculating procedures, to get exit parameters of RMC, and, in particular, exact value 

of equivalence capacity of CMA, which is influenced by the sample of resonator 

frequency shift and the change of Q-value of RMC. There has been distinguished a 

number of physical features, such as: contribution of axial component of electric field 

of CMA, the influence of radiation loss in an open location of a sample, there have 

also been distinguished mutually exclusive factors which are defined by constructive 

errors. There have been elaborated the methods of defining correlation of output 

signals, which are least sensitive to instrumental errors during the ongoing 

measurement. There has been elaborated a method of calculating equivalent capacity 

of CMA with the use of coaxial transition to inductive part of RMC. 

Developed methods allow to conduct theoretical calibration of RMC with CMA 

with an accuracy, that has been given in advance, and received algorithms can be used 

for selection and calibration of quarter-wave microwave resonator sensor, that are used 

in medicine as well as in other fields of science and engineering.  
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