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In this talk we focus on achieving high coherence in multi-component quantum circuits [1,13].

We will discuss geometric and electrical design strategies that mitigate energy loss while maintaining
sufficient coupling to the qubit. Materials considerations —including dielectric losses in the substrate
and various interfaces —play a central role in the implementation of these circuits. We will present a
summary of our studies of the various participation factors and processing techniques to reduce
dielectric loss in the capacitance of the qubits and resonators for readout and coupling. We also review
our methods of integration for the key nonlinear component, the overlap tunnel junctions. In
particular, techniques for achieving smooth surfaces for the junctions in a back-end process will be
shown.
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