Projects Instructions :
Form teams of 3 per project. 
During the last two weeks you will be presenting your projects to the rest of the class and handover your slides. Each presentation will last approx. 30 minutes and discussed with the whole class.
The project can be any topic of your choice related to the themes of the class (discussed or not discussed in class). Below is a list of suggestions to help you out, but you may have other ideas. 
We are available during course hours on Wednesdays 14h15 – 16h if you want to discuss your progress. However you should first make an appointment with us a few days before.













Suggestions: 
· Related to SGD’s presented by GESDA/OQI guests
· See https://open-quantum-institute.cern/applications/ for many SDG related projects. Examples:

· Proposed by Douaa Salah, Edoardo Spigarolo, Constantin Wehrbach Food system Optimization, relates to SDG no 2 

· Quantum computing enhanced computational catalysis Phys Rev Research 3, 033055  Relates to Carbon Reduction SDG no 13 

· Related to Clément Javerzac-Galy guest lecture
· QUardiOPM magnetocardiography 

· Matter decoder

· Related to energy cost of quantum computation:
· Proposed by Antoine Pignalosa, Ata Krichene, Yuchen Lu: Energy consumption comparison for different quantum computing platforms (superconducting, trapped ions, atoms, optical, NV centers, etc) 

· Study further class paper “Optimizing Resource Efficiencies for Scalable Full-Stack Quantum Computers” PRX QUANTUM 4, 040319 (2023) – Notably effects of circuit compressions – Look at your own circuits/or formulate new and personal questions in this whole framework.

· Different and more general perspective in this reference “Energy-Consumption Advantage of Quantum Computation” arXiv:2305.11212v3

· Themes related to AI, data centers, and mitigation of energy consumption
· Enhancing Sustainability in AI and Quantum Computing: A Critical Review of Data Center Energy Consumption and Mitigation Strategies

· Edge AI in Autonomous Systems: Evaluating Its Potential and Challenges for Sustainable Deployment

· Energy Harvesting Technologies in the Internet of Things: Enabling Sustainable and Self‐Powered Smart Devices

· Digital Twin Technologies for Sustainability: From System Modeling to Predictive Optimization for Resource Efficiency

· Proposed by  Nathan Pacey, Cherilyn Christen, Lindon Zymberi,  “Quantum Optimization for Energy-Efficient Route-Finding”) would include a small-scale comparison between a classical algorithm and a quantum approach (QAOA) for solving a routing problem like the Traveling Salesman Problem on a graph representing some real path taken. 
This projects ties with the growing energy consumption of data centers. With more and more algorithmic processes (like web searches or route planning) being driven by machine learning and large-scale optimization, this is a relevant and important issue to explore.
Ties also into SDGs 11 and 12 from UNESCO, focusing on sustainable cities and responsible energy consumption. Specifically, we want to investigate how quantum optimization algorithms could help reduce the energy required for tasks like Google Maps route-finding or other large-scale graph traversal problems.

