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Abstract

Since the discovery of high-temperature superconductor (HTS) in 1986, great efforts have been devoted to the applications of this
material. One major application is high performance microwave devices, especially filters, due to its small surface resistance and
very high Quality factor value of resonators made by it. HTS filters show excellent performance such as negligible insertion loss,
deep out-of-band depression, and steep skirt slope, which can improve the sensitivity and selectivity of microwave system. Thus, in
the past decades HTS filters have been studied worldwide and their applications have been realized in many fields.

This report is about a compact dual-mode hairpin ring resonator (HRR) and its practical demonstrations on high-performance dual-
band high-temperature superconducting (HTS) bandpass filters (BPF) are presented. To construct two independent passbands,
HRR with two controllable resonances is proposed. Distinct resonant characteristics of this new type of resonator are well
investigated both by electromagnetic (EM) simulations and theoretical analysis, including its one inherent finite-frequency
transmission zero. Also, the interstage couplings of coupled HRRs and external couplings between the HRR and feed-lines are
explored for sufficient design freedoms. For the experiment on HTS material, the eighth-order dual-band BPF is fabricated on
MgO substrate with YBCO thin films. The measured results agree well with the simulations and show the excellent performance.
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