Quantum simulation of open quantum many-
body systems with giant atoms
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simulator for generic open quantum many-
body systems, where no ancilla qubits nor :
parametric couplers are required [4,5]. Figures
Unlike conventional point-like small atoms,
giant atoms couple to the environment at
multiple points, yielding interference
effects that grant remarkable tunability in
the interactions between the atoms and
the environment. We demonstrate that
this high tunability enables the operation
of two-qubit gates such as iISWAP and CZ,
as well as qubit decay, solely by tuning
the frequency of the giant atoms.
Together with single-qubit gates, this
enables the operation of universal
quantum gates on giant atoms. Based on
this, we propose a scalable giant-atom
quantum simulator, which allows for the Figure 1: An artistic sketch of a giant-atom-
efficient simulation of open quantum based quantum simulator

many-body systems, in particular those
with complex many-body interactions.
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