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We consider properties of an Ising-type chain of Josephson-junction quantum bits by exploring its mapping
onto a chain of Majorana fermions, where topological qubits can be implemented. Local control of the
superconducting qubits allows for manipulation of the quantum states of the Majorana zero modes. We
consider braiding of the Majorana modes, as well as more general rotations, as quantum logical gates in
a Delta-junction geometry and, further, propose implementation of braiding in a strictly one-dimensional
chain. In both cases mapping onto a system of free fermions is achieved with an extra qubit, which controls
Ising couplings at the junction. We propose an experimental implementation of this scheme in a chain of
superconducting flux qubits and analyze stability of the quantum gates in this setup (arxiv:1703.08224).


