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Quantum information processing is a promising field of research due to both potential applications
in cryptography and computing speedup [1] and its role in designing quantum systems that can be used
to study fundamental physics in previously inaccessible regimes of parameter space [2, 3]. Numerous
promising results are obtained, proving that quantum computers have possibilities of solving problems of
optimization, factoring, searching algorithms and modelling quantum systems that are out of reach for
classical computers [5]. But overall algorithms performance will become possible only by creating universal, scalable, error-corrected quantum processor with several hundred logical qubits. Superconducting
circuits are believed to be one of the most promising candidates for this purpose to create the future of
quantum computing.

Figure 1: SEM images of the single-quibit with readout resonators and air-bridges (a), SQUID based on
Josephson junction (b). Measurements results (b) of single-tone spectroscopy, two-tone spectroscopy and
coherence times (T1 and T2).
One of the key element of circuit quantum electrodynamics (cQED) devices is high coherent superconducting qubits based on Josephson Junctions and readout microwave high quality coplanar resonators
with airbridges (fig. 1 a, b). Here, we report superconducting 2D-transmon qubits fabrication technique
resulting in coherence (T1) over 90 microseconds and dephasing (T2) over 40 microseconds (fig. 1 c).
Low-decoherence SQUID Josephson Junctions design, SCULL epitaxial aluminum films [?], multi-step
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wafer cleaning, low-damage etching and air-bridges application provide the high-quality microwave structures improving coherence both for single-qubits and multi-qubits quantum cQED. We report cryo setup,
specially designed and fabricated high-frequency filters and multi-level electromagnetic shielding to characterize superconductive transmon qubits at sub-7 mK in dilution refrigerator.
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