Preparation and detection of quasiparticles
for guantum simulations of scattering
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ABSTRACT A model-independent method for the selective preparation and detection of quasiparticle wave packets, built from creation operators that generate

dressed, localized excitations on interacting vacua of (quasi-)1D quantum many-body systems. We exploit maximally localized Wannier functions to enable species-

resolved preparation and detection, separating known quasiparticles from unknown resonances. Demonstrated with MPS; tested on pure hardcore Hamiltonian

k QCD on a laddersrecovering scattering outputs and mass resonances.
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(f,g) Initial state preparation and time evolution
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