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Spontaneous Parametric Down Conversion (SPDC) crystals are used to generate entangled photons and can be used 
to image scenes where classical light illuminations have limitations. By correlating the single-photons detected at the 
signal and at the idler, the measurement’s SNR can be greatly increased. Among applications that uses this concept are 
quantum LIDAR, correlation plenoptic imaging and Hong-Ou-Mandel imaging. 

At AQUA lab, state-of-art Single Photon Avalanche Diode (SPAD) sensors are developed. SwissSPAD2 is one of such 
sensors, a gated binary-frame imager. This chip has a resolution of 512x512 and a frame rate of up to 97kHz. Having a 
gated architecture makes it ideal to be used together with a picosecond pulsed laser. For quantum distillation imaging, 
two such sensors are synchronized, yielding better resolution and allowing flexible optical setups. 

   
 

Figure 1. Left Camera module [1]. Center: Quantum Distillation imaging. [2] Right: Correlation plenoptic imaging [3]. 

The student will learn about quantum distillation concept and correlations methods. The student will do the PCB design 
to merge the PCIe of the two cameras together and the corresponding RTL design on a Xilinx FPGA that is integrated 
in a commercial board, XEM8360 by Opal Kelly. Furthermore, the student will implement the RTL design for correlation, 
either by coding in VHDL, Verilog, or through Vivado’s high level synthesis tool. Additionally, the merged signal from the 
two cameras is planned to be sent to a GPU over PCIe 3.0. 
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