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Study of superconducting symmetry and magnetic response in the uranium exotic
superconductors using high-quality single crystals
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In the present work, we studied the superconducting symmetry, magnetic
response, non-fermi-liquid behavior, and high-field properties of exotic uranium superconductors.
The quasiparticle excitations in the unconventional superconducting state of (U,Th)Bel3 and its
magnetic response have been studied using single-crystalline samples, and it has been revealed that
the second transition is owing to the change in the superconducting order parameter. The
superconducting symmetry of UBel3 has also been investigated using the temperature variation of
upper critical field Hc2 under high pressures. It has been shown that the pressure and temperature
dependence of the Hc2 in UBel3 is successfully explained by the spin-triplet superconductivity.
Moreover, the physical properties of heavy-fermion superconductors UPd2AI3 and UNi2AI3 have also
been investigated using single-crystalline samples. The metamagnetic transition has been observed
for the first time in UNiAI3 (at 78 T) and U(Pd,Ni)2Al3.
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