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ABSTRACT:

Quantum computers offer a promising solution to the task of simulating many-body physics.
A scalable fault-tolerant quantum computer with a large supply of logical qubits would allow
us to answer many interesting questions about physical systems. In the near term we can
only access a limited number of noisy physical qubits, and thus cannot do full error
correction. This has raised an important theoretical question of identifying the limitations and
applicability of near-term quantum hardware. With the goal of finding physically relevant
many-body models that are target candidates for available devices, | will describe our efforts
to using tools from quantum complexity theory and quantum many-body physics to identify?

(i) No-go results for quantum advantage with noisy quanutm hardware [1, 4, 5]
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(ii) Many-body physics problems that are both Classically non-trivial to solve and Intrinsic
[ly robust to errors both due to imperfect mapping of these problems to the simulator, as wel

as due to decoherence in the simulator [2,
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