
Center for Quantum Science and Engineering (CQSE) 

CQSE is an interdisciplinary 
hub at Stevens, where 
innovative quantum 
engineering research, 
development, and education 
are inspired and facilitated 
cutting across disciplines and 
through collaboration and 
partnership with government 
institutions and private sectors 
to bring quantum solutions to 
real world problems. 



Quantum Campus at Stevens 
quantum network, quantum corner, quantum sensing, 
quantum internet of things… 



Quantum LiDAR  
 

 

QPMS outperforms the direct single-photon detection by 43.6 dB in supressing noise or 41 dB in 
improving signal to noise ratio [Scientific reports 7 (1), 6495; Optics express 26 (12), 15914-15923]  

Spatial Resolution is sub-millimetre [CLEO postdeadline, JTh5A. 10] 

Detection range >10 miles 

Sunlight/ambient background rejection  

Applications: remote 3D mapping of trace-gases, acoustic waves.  

 

 

-  Use	bright	coherent	beams	for	probing	(instead	of	entangled	photons)	
-  Exceptional	detection	signal	to	noise	by	Quantum	Parametric	Mode	Sorting	(QPMS)	



Field Test: Sunlight Rejection 
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QPMS	 3.6@1555	nm	 0.8	(PM	
bandwidth)	

6	 230	 45	 27	

InGaAs	-APD	 7.5@1555	nm	 1.6	 300	 250	 46	 210000	

Nearly	40	dB	advantage	



Quantum Interferometer 

-  Using	two-mode	squeezed	states	can	improve	the	
interferometry	sensitivity	to	approach	the	Heisenberg	
limit,	orders	of	magnitude	higher	than	shot	noise.	[YP	
Huang,	MG	Moore,	Physical	review	letters	100	(25),	
250406].	

-  The	two-mode	squeezed	states	can	be	created	by	
parametric	downconversion	with	strong	optical	
nonlinearity	demonstrated	recently	on	chip	[Optica	6	(9),	
1244-1245].		

-  A	chip	layout	is	shown	in	the	left	figure,	consisting	of	(1)	
the	generation	of	two-mode	number-squeezed	states,	
(2)	splitting	and	phase	acquisition,	and	(3)	differential	
photon	number	measurement.	

-  Similar	advantages	can	be	established	in	other	
interferometry	configures,	such	as	fiber	sensors,	Sagnac	
interferometers,	and	gyroscopes.			

	


