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Abstract 

In the last few decades, standard Markov Chain Monte Carlo techniques proved successful in the investigation of 

non-perturbative features of lattice quantum field theories and non-abelian gauge theories such as QCD. However, 

simulating real-time dynamical processes, phase diagram at non-zero baryonic chemical potential, non-zero 

topological theta term, or frustrated spin systems, are difficult numerical problems which, on classical hardware, 

usually rely on a quantum to classical mapping followed by analytic continuations back to the quantum regime. In 

the next future, there are serious hopes that these problems could be successfully tackled by new quantum 

algorithms tailored for quantum hardware and based on the Hamiltonian formulation. In this talk, I will first give 

an overview on the current state of quantum algorithms for the estimation of finite temperature expectation values 

of spin systems and lattice gauge theories. Then I will focus on describing the challenges introduced by non-abelian 

gauge theory computations in near-term quantum devices, and showing possible solutions.      
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