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Summary of the subject (maximum 1 page): 
 
Quantum technologies, a frontier of innovation, have the potential to transcend classical limits in 
applications across communication and information processing. These technologies, primarily 
powered by quantum entanglement, face a significant challenge in increasing the dimensionality of 
systems, a demanding task in quantum physics. Moreover, there is a lack of quantum hardware such 
as detectors for carry on measurement of high-dimensional quantum states.  
The project consists of the synchronization between two single-photon avalanche diode (SPAD) 
cameras. This technique will become pivotal for quantum technologies since will allow the 
measurement of correlations between two optical fields in a multi-mode scenario. The project 
considers measuring spatial entanglement using these cameras.  
The student will form part of the Optoelectronics group at ICFO, led by Prof. Valerio Pruneri, 
working closely with members of the quantum imaging team in order to take advantage of the group’s 
expertise in quantum optics. 
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Objectives:  
1) Understanding of quantum optics experiments, including quantum spatial correlations 
2) Manipulation of SPAD cameras 
 
Additional information (if needed): 
* Required skills:  
- Familiarity with programming using Python programming language (common scientific 
computing libraries such as NumPy, etc) 
- Motivation to work and passion for quantum physics 
- Previous experience with optics laboratory setups would be a bonus 
 
* Miscellaneous:  
Stipend: yes, for details please enquire when applying 
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