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A classification of label-free super-resolution imaging mechanisms is given based on the nonlinear 

reduction of the point-spread function (PSF), near-field scanning, image magnification and gain, 

structured and sparse illumination, and information approaches. We argue that the super-resolution 

capability of contact microspheres stems from an image magnification effect taking place in close 

proximity to the object with contributions of its optical near-fields. It is shown that experimental 

quantification of resolution in a label-free microscopy requires convolution with 2-D PSF. We propose a 

combination of microspherical nanoscopy with nanoplasmonic illumination for imaging biomedical 

samples. We applied these techniques for imaging actin protein filaments and yeast cells and observed a 

resolution advantage over standard microscopy. Our theoretical approach is based on a rigorous solution 

of the Maxwell equations for the dipole emission near dielectric microparticles. This allows us to account 

for various physical effects that may differentiate the regime of microsphere-based imaging from the 

standard microscopy. These effects include the near-field coupling to microspheres, excitation of 

microsphere resonances (whispering gallery modes), coherence and polarization of dipole emission. 
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