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Introduction 
 
ArEficial neural networks have been used to describe and analyze quantum many-body wave 
funcEons [1, 2]. However, exisEng models, known as neural quantum states (NQS), rely on 
complex-parameter networks. In this project, we propose an alternaEve approach that 
simplifies the model to a real-parameter network, reducing the dimensionality of the 
parameter space, enhancing compaEbility with advanced opEmizaEon techniques, and 
improving computaEonal efficiency. This approach is broad and applicable to both research 
and various industries. Beyond offering an efficient and accurate method for quantum science 
studies, the project aims to deliver innovaEve soluEons for large-scale industrial challenges. 

Task 
Within the scope of this project, we aim to accomplish the following objectives:  

• Develop real-parameter NQS (R-NQS) with enhanced computaEonal efficiency. 
• Validate R-NQS’s expressibility, trainability, and scalability. 
• Create a user-friendly toolbox for easy deployment. 
• Apply R-NQS to solve many-body quantum problems, including the characterizaEon 

of quantum correlaEons in many-body systems. 
• Apply R-NQS to real-world complex logisEcs challenges, such as the Vehicle RouEng 

Problem and Tail Assignment Problem, benefiEng companies in the automoEve and 
aviaEon industries. 

• Apply R-NQS to solve problems like the Minimum Spanning Tree (MST), which is key 
to modeling and opEmizing financial challenges and similar problems. 

• Compare R-NQS with methods like QAOA and adiabaEc annealing. 

To test and validate the method on real-world problems, we aim to expand our partnerships 
across various sectors, including logisEcs, finance, and healthcare. 

Required expertise 
• Good understanding of Python programming 
• Basic understanding of machine learning / willingness to learn about machine 

learning, neural networks, quantum information processing, and optimisation 
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