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Multiphoton Interference
Metrology

• High-precision Sensing

• Super-resolution Imaging

Information 
Processing

• Ultrafast Computing

• Secure Communications



Outline

Ø Interference between pairs of disjoint optical paths with a single 
chaotic source 

Ø Monitoring relative phases between distant locations

Ø Spatial characterization of remote double slits: theory and experiment





Monitoring relative phases between distant locations



Spatial interference between pairs of optical paths

M. Cassano, M. D'Angelo, A. Garuccio, T. Peng, Y. Shih, V. Tamma, arXiv:1601.05045 (2016)



Spatial characterization of remote double slits



Monitoring variations in the spatial 
structure and position of two masks



Stretching/shrinking of one mask with respect to the other 



Indirect measurement of the position 
and spatial structure of the two masks

M. Cassano, M. D'Angelo, A. Garuccio, T. Peng, Y. Shih, V. Tamma, arXiv:1601.05045 (2016)



Experimental demonstration

M. D'Angelo, A. Mazzilli, 
F. V. Pepe, A. Garuccio, 
and V. Tamma, 
arXiv:1609.03416 (2016)



Monitoring one mask’s position while the other is fixed
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Summary
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T. Peng, V. Tamma, and Y.H. Shih, Scientific Reports 6, 30152 (2016)
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Ø Spatial characterization of 
remote double slits

V. Tamma and J. Seiler, NJP 18 032002 (2016)

M. Cassano, M. D'Angelo, A. Garuccio, T. Peng, Y. Shih, V. Tamma, arXiv:1601.05045 (2016)
M. D'Angelo, A. Mazzilli, F. V. Pepe, A. Garuccio, and V. Tamma, arXiv:1609.03416 (2016)

Ø Further application: Simulations of Quantum Logic Gates 

Buon Natale !

Ø Monitoring relative phases 
between distant locations


