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Near Field Microwave Microscopy of Low Dimensional Materials 

New generations of low power and high speed electronic and photonic devices are emerging based 
on the tunable properties of low-dimensional materials. However, the successful application of such 
systems requires a detailed understanding of the interplay between the nanoscale structure and the 
associated electronic, magnetic, and optical properties. 
One of the possible techniques that allow nondestructive nanometer-resolved characterization of 
these novel materials is microwave near-field microscopy (SMM). In the talk we present the capability 
of this technique to nondestructively image variations in the electronic structure of 1D and 2D 
semiconductors and composite ferroelectric ferromagnetic wires with nanometer spatial resolution. 
Together with local bias-dependent spectroscopy and with finite element simulations, this allows us to 
map the spatial variations in sample conductivity, identify the dominant charge carrier type, extract 
dopant concentrations, and study the influence of the quantum capacitance in 2D semiconductors 
such as MoS2 and WSe2. We further use SMM in a hybrid scanning probe methodology to image and 
control the charge carrier density in 1D nanowire systems by using the tip bias. This can be used to 
identify lateral variations in free carrier concentration across the wire originating from surface traps 
and built-in strain. Lastly, we present local ferromagnetic resonance measurements of complex and 
interacting magnetic systems.   
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