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ABSTRACT 

The resolution of an imaging system is essentially limited by Rayleigh’s criterion, as a result of the diffraction nature of 
light. Pursuing super-resolution that breaks the diffraction limit is an ultimate goal in the areas of optical imaging. 
According to quantum detection and estimation theory, it is proved that spatial mode demultiplexing (SPADE) technique 
can provide sub-diffraction resolution that achieving the quantum limit. In this seminar, we theoretically illustrate how 
SPADE technique can distinguish arbitrary small separations between two incoherent point sources and attains the 
resolution bounded by quantum theory. Meanwhile, we experimentally perform SPADE based imaging in both one-
dimensional and two-dimensional scenarios, where the super-resolution of laser sources is observed. These results 
demonstrate the application of SPADE in practical super-resolution microscopy. 

BIOGRAPHY 

Mr. Tan Xiaojie is currently pursuing his PhD degree at the Department of Electrical and Computer Engineering, National 
University of Singapore, supervised by Prof. Mankei Tsang. His research mainly focuses on the application of quantum 
information in super-resolution optical imaging. 
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