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AvnonbHo-iHAYyKOBaHe Big6uTTa (dipole-induced reflection)**
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Peanisauisa B HagnpoBigHiu apxiTekTypi (superconducting circuit QED)
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TENNOBUMW 3BYAXKEHHAMU HEXTYEMO: kT, < hws, Ts ~ 10 — 20 uK, ws ~ (2m)5 — 10 GHz




KOHTpacT nepeMuUKaHHA: pe3yabTaTu
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PEAZIICTUYHI NAPAMETPU NPUCTPOIO, AAKI 3ABE3MEYYIOTb BUCOKUI (C>0.95) KOHTPACT
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* TeOpeTUYHO NPOAEMOHCTPOBAHO HOBY cCXeMy O0fHO(MOTOHHOIrO
nepeMuKayda Ta leTaJibHO AOCNiIg)XeHO ii ePeKTUBHICTb

¢ MMpoaEeMOHCTPOBAHO peaniCTUMHUMN BapiaHT eKCNepuMeHTa/IbHOI
peani3auii nepeMnkKaya y HagnpoBigHUX KBaHTOBUX
eNIeKTpPUYHUX Konax (superconducting circuit QED architecture)

¢ 3anponoHOBaHO BUKOPUCTAHHSA LbOro NpuUCTpoIo ans
HepYMUHIBHOIro BUMiplOBaHHA CTaHy KybiTa
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A single-photon switch is an important element for the building of scalable quantum networks. In this paper,
we propose a feasible scheme for efficient single-photon switching. The proposed switch is controlled by a
state of a qubit formed by the pair of the lowest levels of a three-level system (qutrit) coupled to a resonator.
This resonator-qutrit system comprises a switching unit of the considered setup. For suppression of the Purcell
relaxation of the control qubit, the switching unit is embedded into a coupled-resonator array serving as an
engineered electromagnetic environment with a band gap on a qubit transition frequency. We discuss the
possible implementation of the considered single-photon switch on the microwave circuit QED architecture. We
demonstrate that high switching contrasts can be attained for the parameters achievable for the state-of-the-art
superconducting circuit QED setups.

DOI: 10.1103/PhysRevA.102.063709
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in an engineered electromagnetic environment, Phys. Rev. A 102, 063709 (2020)
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