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Squeezed light with reduced quantum noise properties is a good candidate for a wide variety of applications, 
encompassing quantum metrology, processing and communication [1]. The ongoing growth of these technologies 
implies a need for stable, compact and efficient setups, suitable for out-of-the-lab realization. In this context, the 
miniaturization of squeezing experiments thanks to integrated optics has been experiencing a growing interest. In 
this context, integrated optics on lithium niobate provides a valuable platform [2,3]. The high confinement of light 
in waveguides combined with non-linear properties allows obtaining compact and efficient generation of 
squeezing, even in a single pass (cavity-free) configuration [3]. On the other hand, spatial mode matching issues 
at homodyne interferometers are greatly simplified with single-spatial-mode splitters and combiners [4], whose 
splitting ratio can be controlled, whenever required thanks to electro-optical effect. In this contribution, we will 
address the miniaturization of squeezing experiment by discussing a home-made lithium niobate chip fully 
integrating single-mode squeezing generation and the detection (optical part) on the same component. The chip 
includes a periodically poled waveguide for the generation of squeezing by spontaneous parametric down 
conversion (SPDC) at telecommunication wavelengths (1540nm), followed by an integrated tunable beam-splitter 
for the homodyne detection. The SPDC occurs in one arm of the beam-splitter, while the other serves for the 
injection of the local oscillator (LO). The ratio of the beam-splitter can be electro-optically adjusted by applying 
the appropriate voltage on two electrodes deposed on the chip. Note that an additional beam splitter acting as an 
integrated optical switch, can be added at the output of the SPDC stage so as to rout the squeezed beam toward the 
homodyne detector, to collect it for any dedicated application or to manipulated it in a single photon subtraction 
experiment. In this contribution, I will present some details on the chip fabrication as well as preliminary results 
on the chip characterization. I will conclude by discussing new possible architectures and developments on the 
same substrate. 

 

Figure 1: Schematic of the chip for single mode squeezing generation and detection 

References 
[1] N. J. Cerf, G. Leuchs , E. S. Polzik, “Quantum Information With Continuous Variables of Atoms and Light”, 
Imperial College Press (2010). 
[2] O. Alibart, et al.“Quantum photonics at telecom wavelengths based on lithium niobate waveguides”, Jour. 
Opt., 18, 104001 (2016)  
[3] F. Lenzini, et al. “Integrated photonic platform for quantum information with continuous variables”, arxiv: 
1804.07435 (2018) 
[4] K. Yoshino, T. Aoki, and A. Furusawa, “Generation of continuous-wave broadband entangled beams using 
periodically poled lithium niobate waveguide”, Appl. Phys. Lett. 90, 041111 (2007).  
[5] G. Masada, et al. “Continuous-variable entanglement on a chip”, Nat. Photonics 9, 316 (2015).   

LO

PUMP

-
Homodyne
photodiodes

SPDC
Switch (optional)

BS


