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The purpose of this study was to elucidate superconducting and magnetic
properties of unconventional superconductors and to explore novel quantum phases iIn 5f-electron
systems. We have developed ultra-high-precision magnetization transducers, which had enabled
quantitative dc magnetization measurements for tiny UNi2Al3 single crystals. Our data clarified the
nature of Pauli-paramagnetic effects in UNi2Al3. In addition, magnetization and specific-heat
measurements for novel spin-triplet superconductor UTe2 have been performed to clarify its
superconducting quasiparticle excitations and magnetic properties. Moreover, precise magnetization
and specific heat measurements for UBel3 have been carried out, and we have observed an anisotropic
magnetic anomaly owing to an unusual 5f-electronic state. We also explored novel uranium-based
materials, and succeeded in growing high-quality single crystalline URhSn, and found a nontrivial

qguantum phase enhanced by magnetic fields.
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