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Superconducting circuits are a promising quantum technology for the implementation of quantum information protocols. In particular, digital quantum
simulations are an efficient method for reproducing quantum dynamics that are not produced naturally in available quantum platforms. We propose a
method for simulating efficiently the dynamics of prototypical spin and fermionic models in circuit quantum electrodynamics architectures with either
qubit-qubit pairwise interactions, or resonators acting as quantum buses. We show how to implement Ising and Heisenberg spin models, and the Fermi-
Hubbard model, making use of the Jordan-Wigner mapping and Melmer-Sgrensen gates. Furthermore, we propose digitized adiabatic quantum computing
protocols for spin Hamiltonians where the generality of the adiabatic algorithm and the universality of the digital approach are combined.
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optimization problems can be encoded in adiabatic quantum evolutions.
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Digitized adiabatic quantum computing
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Unconventional approaches to DQS
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with 52 entangling gates

Algorithmic Quantum Simulations
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An Algorithmic Quantum Simulator (AlQS) is a classical algorithm on

top of which, we can make use of a Analog Quantum Simulator (AnQS).

This increases the flexibility of the AnQS, allowing to solve many

different problems. We have employed a Markovian AnQS to solve a

large variety of memory (Non-Markovian) effects, and even use it as a

solver of integro-differential equations. 18]
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