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I will present the first fully quantum simulation of dissipative collective

effects on a near-term quantum computer. We employ a recently intro-
duced algorithm based on a collision model to implement the superra-
diant and subradiant dynamics of two qubits on a near-term quantum
device.

Our experimental outcomes successfully display the emergence of
dissipative collective effects on a near-term device. Furthermore, full
process tomography allows us to compare different figures of merit for
the gate errors. We show that a common procedure broadly employed
in the literature to estimate the experimental average gate fidelity,
namely randomized benchmarking, may not always be reliable. In ad-
dition, rigorous computation of the gate errors shows that the thresh-
olds for fault-tolerant computation are still orders of magnitude away
in near-term devices.
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