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ABSTRACT 

Inspired by quantum information theory, our group discover that spatial mode demultiplexing (SPADE) measurement 
scheme can distinguish two incoherent point sources with arbitrary small separation, which reaches the resolution at 
quantum limit. In this seminar, we discuss a general scenario, where the object is more complicated than point sources. 
Taking quantum semiparametric model, we obtain a reliable quantum Cramer-Rao bound (QCRB) for the parameter of 
interests, and compare with the CRB under SPADE scheme. The results indicate SPADE provides a near-quantum-
optimal resolution in estimating the corresponding object moment. We also experimentally demonstrate the 
semiparametric estimation with SPADE consist of a few optical modes, where high signal to noise ratio (SNR) is observed. 
Potential application of quantum semiparametric estimation, as well as SPADE, ranges from optical precision 
measurement to subdiffractional object discrimination. 

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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