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Abstract:

In the high-field low-temperature(HFLT) phase of the heavy fermion superconductor CeColn;, the
coexistence of a FFLO superconducting(SC) order and an antiferromagnetic(AFM) order is realized[1-2].
However, the AFM order is observed only in the superconducting HFLT phase, and not in the normal phase
or in the low-field SC phase. In our previous study[2-3], we found that the paramagnetic pair-breaking(PPB)
effect induces AFM ordering in the high-field region of a d-wave SC phase, and this mechanism can explain
the unusual AFM ordering in the HFLT phase.

In this study, we investigate the k-space structure of the coexisting SC and AFM orders induced by the PPB
effect in order to clarify the role of the PPB effect and the d-wave gap function in the coexistence of these
orders. It is shown that the PPB effect breaks Cooper pairs in the region near the d-wave nodes, and an AFM
order develops in this region. On the other hand, it is shown that a SC order and an AFM order are
enhanced with each other also in k-space because of the sign change of the gap function in k-space, and
this enhancement play an important role in the coexistence of SC and AFM orders induced by the PPB
effect. We also discuss the effect of Fermi surface curvature on the field dependence of AFM moment in
terms of the k-space structure of SC and AFM orders.
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