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Tracking charged particles in high-energy physics experiments is a computationally intensive task. With the
advent of the High Luminosity LHC era, which is expected to significantly increase the number of proton-
proton interactions per beam collision, the amount of data to be analysed will increase dramatically.

Traditional algorithms suffer from scaling problems. We are investigating the possibility of using machine
learning techniques in combination with quantum computing.

In our research, we represent particle trajectories as a graph data structure and train a hybrid graph neural
network with classical and quantum layers. We present recent results on the application of these methods,
focusing on the computational aspects of code development in different programming frameworks such as
Jax, Pennylane and IBM Qiskit.

We also provide insights into expected performance and explore the role of GPUs as computational accelera-
tors in the simulation of quantum computing resources.
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