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Hybrid classical-quantum algorithms aim at varia onally solving op miza on problems, using a 
feedback loop between a classical computer and a quantum co-processor, while benefi ng from 
quantum resources. Here we present results from a theory-experiment collabora on in Inns-
bruck [1], demonstra ng self-verifying, hybrid, varia onal quantum simula on of la ce models in 
condensed ma er and high-energy physics.  Contrary to analog quantum simula on, this 
approach forgoes the requirement of realizing the targeted Hamiltonian directly in the laboratory, 
thus allowing the study of a wide variety of previously intractable target models. Our focus is the 
La ce Schwinger model, a gauge theory of 1D quantum electrodynamics. Our quantum co-pro-
cessor is a programmable, trapped-ion analog quantum simulator with up to 20 qubits, capable of 
genera ng families of entangled trial states respec ng symmetries of the target Hamiltonian. We 
determine ground states and, by measuring variances of the Schwinger Hamiltonian, we provide 
algorithmic error bars for energies, thus addressing the long-standing challenge of verifying 
quantum simula on.
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