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Abstract

Cold polar molecules have long coherence time and strong dipole-dipole interaction and thus are regarded as a
promising quantum carrier for quantum information processing. In this paper, by employing the pendular states of
polar molecules as qubit, we investigate the properties of three types of tripartite quantum correlations for three linear
polar molecules and numerically analyze the relations of tripartite negativity, measurement-induced disturbance (MID),
and tripartite quantum discord (TQD) to three dimensionless reduced variables that relate to external field strength,
dipole moment, rotational constant, dipole-dipole coupling, and temperature. The result shows that if the values of the
other parameters are fixed, the three quantum correlations decrease with the increase of the field strength, and the three
quantum correlations first increase to their respective maxima and then diminish gradually as the dipole-dipole coupling
becomes larger. Moreover, as the temperature increases, both tripartite negativity and TQD become small, but with
the variation of temperature there exhibit different evolution tendencies for MID between the influence of the electric
field strength and that of the dipole-dipole coupling. In addition, the three quantum correlations of polar molecules in

pendular state can be manipulated by tuning the external electric field strength, dipole-dipole coupling, and temperature.

Keywords: pendular state, tripartite negativity, measurement-induced disturbance, tripartite quantum

discord
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