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Fig. 1. Geometric quantum discord of two atoms as a function of the time for different initial state (parameters:
g=1,02=1,n=0): (a) 0 =7/4; (b) 6 =31/8; (c) 6 =7/2; (d) 6 = 5n/8.
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Fig. 2. Geometric quantum discord of two atoms as a function of the time for different initial state (parameters:
g=1,02=1,n=1): (a) 8 =n/4; (b) 6 =31/8; (c) 6 =m/2; (d) 6 = 5n/8.
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Fig. 3. Geometric quantum discord of two atoms as a function of the time for different initial state and
different Fock state of the field (parameters: g = 1, 2 =5): (a) n =1, 0 = n/4; (b) n = 1, 6 = 31/8;

(c)n=0,0=m/2; (d) n=0, 6 = 5m/8.
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Abstract

Quantum entanglement plays a key role in quantum information and quantum computation and thus attracts much
attention in many branches of physics both in theory and in experiment. But recent studies revealed that some separable
states (non-entangled state) may speed up certain tasks over their classical counterparts and may also possess certain
kinds of quantum correlations. For example, geometric quantum discord, which is a more general quantum correlation
measure than entanglement, can be nonzero for some separable states. From a practical point of view, it is proposed
that the geometric quantum discord be responsible for the power of many quantum information processing tasks. In
order to capture such correlations, Ollivier and Zurek introduced quantum discord, which measures the discrepancy
between two natural yet different quantum analogues of two classically equivalent expressions of mutual information.
However, the calculation of quantum discord is based on numerical maximization procedure, and there are few analytical
expressions even for a two-qubit state. In order to obtain the analytical results of quantum discord, a geometric measure
of quantum discord which measures the quantum correlations through the minimum Hilbert-Schmidt distance between
the given state and zero discord state is introduced. Geometric quantum discord is defined as an effective measure of
quantum correlation, and the geometric quantum discord through the minimal distance between the quantum state and
the set of zero-discord states in a bipartite quantum system can be worked out. In this paper, by using the geometric
quantum discord measurement method, the geometric quantum discord in Tavis-Cummings model is investigated, and
the influences of the initial state purity, entanglement degree, dipole-dipole coupling intensity between two atoms, and
field in the Fock state on the evolution characteristic of geometric quantum discord are analyzed. The results show that
the geometric quantum discord appears periodically. It initially decreases to a minimum value, and then turns out to
be increased for different initial states. The rigorous analysis and numerical results reveal that when we take a suitable
initial state, the geometric quantum discord of two atoms can be kept in correlation. When the atoms are in the different
initial states, the quantum properties of the system are significant. The photon number of the field can lead the quantum
discord to be weakened. Geometric quantum discord can be increased by increasing the cavity photon number and the
dipole-dipole coupling intensity. Geometric quantum discord can be enhanced obviously by increasing the strength of
the dipole-dipole coupling interaction. The conclusions may conduce to the understanding of quantum correlation for

the other systems from the view of geometric quantum discord.

Keywords: quantum entanglement, geometric quantum discord, the dipole-dipole coupling intensity
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