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Particle collisions and the decay of a metastable vacuum involve quantum fields evolving in
real time. Following these processes from first principles remains difficult, particularly when
interactions are strong and entanglement grows. Hamiltonian simulation provides a route to
studying such dynamics and connects quantum computing with methods that can already
be used on classical computers. | will introduce the basic principles of quantum computing
and Hamiltonian simulation, and explain how quantum field theories can be represented on
a spatial lattice. | will then discuss tensor networks, showing how they represent quantum
states and how entanglement affects the cost of preparing and evolving them. Tensor
network results for false vacuum decay and fermion scattering will illustrate how these
methods capture bubble dynamics and the formation and decay of particle resonances.
These examples connect the computational framework to questions in early-Universe and
particle physics, while providing benchmarks for quantum algorithms. Throughout the talk, |
will discuss the balancing act between resolving the relevant physics, controlling the
approximations and keeping the computation manageable, and consider how quantum
hardware could extend these calculations.
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Der Vortrag findet am Freitag, den 20. November 2026 um 15:45 Uhr im
Otto-Lehmann-Hdorsaal, Physik-Flachbau (Geb. 30.22), KIT-Campus Sid statt.
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