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The expected increase in the recorded dataset for future upgrades of themain experiments at the Large Hadron
Collider (LHC) at CERN, including the LHCb detector, while having a limited bandwidth, comes with com-
putational challenges that classic computing struggles to solve. Emerging technologies such as Quantum
Computing (QC), which exploits the principles of superposition and interference, have great potential to play
a major role in solving these issues.
Significant progress has been made in the field of QC applied for particle physics, laying the ground for
applications closer to a realistic scenario, especially for track reconstruction of charged trajectories within ex-
perimental setups like the LHCb. This is one of the biggest computational challenges for such an experiment
as it must be performed at a high rate of 1010 tracks per second while maintaining a very high reconstruction
efficiency.
In this talk, the application of two of the most well-known QC algorithms will be presented to deal with track
reconstruction at one of the main LHC experiments, LHCb: the Harrod-Hassidim-Lloyd (HHL) algorithm for
solving linear systems of equations and the Quantum Approximate Optimization Algorithm (QAOA), spe-
cialized in combinatorial problems. Results running the algorithms using increasingly complex simulated
events will be shown, including actual LHCb simulated samples. Finally, ongoing and future work to make
the running of these algorithms efficient in QC hardware will be discussed.
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