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Fig. 1. Experimental setup and control system: (a) Hybrid trapping system that traps '71YbT and 3%Bat simultaneously;

(b) control system for generating laser and microwave signals.
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Fig. 2. Pulse sequence for dyanmical decoupling: (a) CPMG protocol; (b) KDD, protocol.
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SPECIAL TOPIC—Advances in quantum coherence and quantum storage
Single-ion qubit with coherence time exceeding 10 minutes’

Wang Ye Zhang Jing-Ning' Kim Kihwan

(Center for Quantum Information, Institute for Interdisciplinary Information Sciences, Tsinghua University, Beijing 100084, China)
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Abstract

Quantum memory device capable of storing quantum information for a long period of time is one of the
fundamental ingredients to realize large-scale quantum computation and quantum communication. Comparing
with other quantum computation platforms, one of the advantages of the trapped-ion system is the long
intrinsic coherence time. Before our work, the longest single-qubit coherence time in trapped-ion systems has
been achieved to be less than 1 minute. It is discovered that the main limitation for the coherence time is the
motional mode heating and the environment noise that includes the contributions from the magnetic field
fluctuation and the phase noise of the microwaves. In a hybrid trapping system simultaneously trapping '"'Yb*
and ¥Ba™ ions, single-qubit quantum memories with coherence time longer than 10 minutes can be realized by
applying sympathetic cooling and dynamical decoupling. This technique may have some value as the building

blocks for quantum cryptography protocols and hybrid quantum computation platforms.
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