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Abstract: 

Near-field microwave microscopy is an imaging and measurement tool exploiting reflection of GHz-fre-

quency microwaves from a sharp scanning probe in contact with or in the vicinity of an object. Dependence 

of the microwave reflection on material properties allows non-destructive mapping and quantitative charac-

terization of dielectric permittivity and conductivity with a spatial resolution as high as ~50 nm. The tech-

nique is versatile and can be applied to nanometer scale investigations of solids as well as liquids. In this talk, 

we illustrate the power of this technique in applications to ferroelectric thin films and in-situ imaging of 

processes in fluids. Using the microwave microscopy, we found that spontaneous and recorded domain walls 

in thin films of ferroelectric complex oxides Pb(Zr0.2Ti0.8)O3 and BiFeO3 exhibit large conductance at GHz 

frequencies being nearly insulating at dc. We will discuss possible physical mechanisms behind the observed 

responses and how the effect can be further applied. We will also illustrate how simultaneous detection of 

piezo- and microwave responses separates relaxations of polarization and injected charges in scanning probe 

measurement of ferroelectrics. Further, we will demonstrate imaging capability of the technique with in-situ, 

through-membrane, imaging of dendrite formation near electrodes in a liquid electrolyte, etching of carbon 

fibers by an active plasma in real time, and probing of ionic liquids through single-layer graphene membranes. 
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