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Figure 1 (Color online) The difference of the free energy between the superconducting and the normal states 6 F of ADG state and AAG state as a
function of the isospin asymmetry o for different temperatures (from ref. [23]).
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Figure 2 (Color online) The difference of the free energy between the superconducting and the normal states 6 F of ADG state and AAG state as a

function of the isospin asymmetry o for different densities (from ref. [23]).
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Figure 3 The difference between the free energy of the normal and the superconducting state  f as a function of Q and 6. Figures (a), (b), (c), and
(d) are related to the selected isospin asymmetry o= 0.15, 0.25,0.30, 0.40, respectively (from ref. [24]).
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Neutron-proton pair correlations in asymmetric nuclear
matter
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Neutron-proton pair correlations are potentially important in related research of nuclear physics and astrophysics. However,
there are still many problems to understand the superfluidity of the nuclear matter accurately. Accordingly, we summarize
the influences of the angle dependence of the pairing gap and the coupling of the neutron-neutron, neutron-proton, proton-
proton Cooper pairs on the n-p pair correlations in asymmetric nuclear matter. The angle dependence of the pairing gap can
reduce the suppression by the isospin asymmetry. Meanwhile, the FFLO state is nondegenerate for the orientations of the
Cooper pair momentum by considering the angle dependence of the pairing gap. The superconducting state then splits into
two branches. And the critical isospin asymmetry ¢, where the superfluid vanishes, is enhanced largely by considering the
Cooper pair momentum with the angle dependence of the pairing gap. Moreover, the coexistence of the neutron-neutron,
neutron-proton, proton-proton Cooper pairs in the asymmetric nuclear matter is possible. If the pairing interaction of n-p
pair correlations is much stronger than that of n-n pair correlations, the existences of n-n and p-p pair correlations can also
reduce the the suppression by the isospin asymmetry.
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