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The course will provide a brief introduction to optical microscopy and an 

extensive survey of the current state of affairs in quantum imaging 

modalities, aiming for improved performance (resolution, sensitivity, 

reduced photobleaching) by harnessing quantum phenomena.  

 

Syllabus 

I. A brief historical overview of (classical) optical microscopy 

The optical microscope, the resolution limit, commonly used microscopy 

methods, advanced microscopy (multiphoton, superresolution) 

II. Quantum-inspired and quantum photon statistics-based 

microscopy 

Computational imaging, mode sorting, photon statistics as a resource in 

imaging. 

III. Quantum entanglement and squeezing based imaging  

The Heisenberg limit, entanglement and squeezing, ghost imaging, 

imaging with undetected photons, k-space and polarization 

entanglement in imaging. 
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