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Ehancement of quantum coherence and three-body
entanglement by dynamical decoupling pulses

HE Qi-Liang , DING Min, SONG Xiao-Shu, XIAO Yong-Jun
(School of Physics and Electronics, Guizhou Normal University, Guiyang 550001, China)

Abstract; The influence of dynamical decoupling pulses on the quantum coherence, quantum entangle-
ment and quantum discord in cavity quantum electrodynamics system is investigated. We find that the
quantum coherence and non-classical correlations (entanglement and quantum discord) between two at-
oms can be increased by applying a train of dynamical decoupling pulses. Furthermore, by making use of
the trace distance, we also explore the reason for enhancement of quantum coherence of two atoms. It is
shown that the dynamical decoupling pulses can control and accelerate the return of quantum information
from other subsystems to two atoms, and reduce the flow of quantum information between two atoms
and other subsystems, which leads to the increase of quantum coherence and non-classical correlations
between two atoms. Finally, we investigate the three-body entanglement of the system by using state
preparation fidelity. It demonstrates that the genuine three-body entanglement may emerge in the system
during the evolution of time. In particular, the period of emergence of three-body entanglement can be

adjusted and enhanced by dynamical decoupling pulses.
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Fig. 2 Quantum coherence Coh(p) of two atoms as a func-
tion of time ¢ and pulses interval time T with the

parameters 0:% , g=1 and r=0. 01
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Fig. 3 Quantum concurrence E(p) of two atoms as a func-

tion of time ¢ and pulses interval time T with the
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Fig. 4 Quantum discord Q(p) of two atoms as a function

of time ¢ and pulses interval time T with the param-

eters 6:% , g=1 and r=0. 01
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Fig. 5 Quantum coherence Coh(p) of two atoms as a func-

tion of time t with the parameters 0:% , g=1and

r=0.01
T=0. 4 (green dashed line), T=0. 2 (red dotted line)
and without dynamical decoupling pulses (black solid line).
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