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The interplay of ferromagnetism and superconductivity has been examined for conventional s
wave superconductors two decades ago. The new feature is the discovery of superconductivity
in the ferromagnetic domain of itinerant electrons close to the critical density where long range
magnetic order collapses (UgGdJRhGe, ZrZn). An appealing proposal is the occurence of
unconventional triplet pairing mediated by electronic interactions. New features may occur as
spontaneous vortex state, weak link at the interface of magnetic domains...We will review the ex-
perimental situation including the normal phase properties and describe the different theoretical
proposals.
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Antiferromagnetism and unconventional superconductivity in the family of heavy-fermion com-
pounds CgM,,Ins,.2.,» (M=Rh, Ir, Co) are influenced by their layered, tetragonal crystal struc-
ture. We review magnetic and superconducting properties of these compounds and evidence for
d-wave superconductivity that develops in proximity to antiferromagnetic quantum criticality.
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We have been investigating quantum phase transitions and new forms of quantum order in
strongly interacting electron systems at low temperatures, high pressures and high magnetic
fields. This work has led to the observation of the first examples of superconductivity in itinerant-
electron ferromagnets. The superconducting states observed on the border of magnetism are also
poorly understood and would appear to require descriptions beyond that offered by the standard
models.
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We report extensive NQR studies on the new heavy fermion superconductors Ce(Ir, R, Co)In
We find that the superconductivity is of unconventional type with line-node gap, and thatCelrin

is located in close proximity to the quantum critical point (QCP) with strong quasi-2D mag-
netic fluctuations. We also find that the increasd pby substituting Rh for Ir /Co is due to a
change in the magnetic fluctuations and that GefRfy 5In; and CeColg sit right on the QCP.

Based on these results, we discuss the interrelation between superconductivity and the magnetic
fluctuations near the QCP.



