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During these last decades, MKIDs have been increasingly used in the field of astrophysics. These superconduc-
tive coplanar waveguide resonators continue to be developed to improve their sensitivity to radiation from
submillimetre to X-ray wavelengths. The Advanced Technology Centre of NAOJ is developing MKIDs for
astronomical observations such as CMB B-mode search.
One of the parameters that characterizes a MKID is the quality factor Q of the resonance peak. This Q factor,
which is determined by the losses in the system, can reach values as high as 10^6. The maximum quality
factor Q of superconducting resonators is often not limited by the superconducting material or radiation, but
instead by dissipation due to an amorphous dielectric.
In this contribution, we would like to present our new study on MKIDs made of crystalline niobium. The
realization of the detectors is all carried out in the ATC clean room. Nb layer is deposited on sapphire wafer
by sputtering process using a direct target. During the deposition, the substrate is heated up to 800 ℃. The
important parameters are the vacuum quality and the speed of the rate deposition in order to obtain the purest
possible crystalline layer. Then, we fabricate MKIDs based on this crystalline Nb layer.
In a first step, the characterization of the crystalline Nb layer itself gave a critical temperature of 9,4 K and
a resistivity of 15,8 µm.cm that are not far from the theoretical values. Most important was the result of the
Residual Resistivity Ratio measurement. RRR reached values ranging from 50 up to 100.
In a second step, the MKIDs presented very nice resonance peaks with internal quality factor Qi up to 10^6.
We will present a larger characterization of crystalline Nb MKID and compare our results to similar MKIDs
that we already fabricated with Nb layer but not a crystalline one.
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