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論文の要約

論文題目

「UniqueElectronic States in Noncentrosymmetric Compounds (結晶反転対称性の破れた

化合物の特異な電子状態）」

Noncentrosymmetric compounds exhibit many interesting phenomena such as unconventional 

heavy-fermion superconductivity in the Rashba-type structure and the magnetic structure, the so-

called "skyrmion", in the chiral structure. In these crystal structures, the parity violation in the crystal 

symmetry lifts not only the charge deg_eneracy of an electron but also the corresponding spin. In the 

present thesis, to clarify the electronic states in the noncentrosymmetric compounds we grew high-

quality single crystals and measured the electrical resistivity, specific heat, magnetic susceptibility, 

magnetization, Hall effect, and de Haas-van Alphen (dHvA) effect for ullmannite-type compounds 

NiSbS, PdBiSe, and EuPtSi with the noncentrosymmetric (cubic chiral) structure and their related 

compounds. 

We grew single crystals of NiSbS and PdBiSe with the ullmannite-type cubic chiral structure by the 

Bridgman method and carried out dHvA experiments to clarify the・Fermi surface properties. The 

Fermi surfaces are found to split into two different Fermi surfaces, reflecting the noncentrosymmetric 

crystal structure. Detected dHvA branches in NiSbS and PdBiSe are well explained by the results of 

FLAPW energy band calculations. In the case of PdBiSe, it is essentially important to consider the 

mass correction of Bi-6p electrons in the spin-orbit coupling based on the relativistic effect. A splitting 

energy between two nearly spherical Fermi surfaces named a and a'for H II [100] is determined as 

220 K in NiSbS and 1050 K in PdBiSe. This difference of splitting energies between two compounds 

is mainly due to the fact that the spin-orbit interactions of Ni-3d, Sb-5p, and S-3p electrons in NiSbS 

are smaller than those of Pd-4d, Bi-6p, and Se-4p electrons in PdBiSe. 

EuPtSi and EuPtGe are also the ullmannite-type compounds, which possesses the same space group 

as that of MnSi (P213, No. 198). EuPtSi orders antiferromagnetically below a Neel temperature TN= 

4.05 K (TN= 3 .. 4 Kin EuPtGe). The magnetization at 2 K for H II [111] indicates two metamagnetic 

transitions at HA1 = 9.2 kOe and HA2 = 13.8 kOe and saturates above He= 26.6 kOe. The present 

magnetic phase between HA1 and HA2 is closed in the H -T phase diagram, which is named the "A-

phase", ranging from 3 .6 to 0.5 K. In this A-phase, we found a giant additional Hall resistivity and 

magnetores1stance, suggesting a skyrm1on lattice m・the "A-phase". 
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