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The purpose of this study is to experimentally demonstrate the spin triplet
state appearing at the quantum critical point of the phase transition accompanied by the space
inversion symmetry breaking and to understand its superconducting state. The applicant examined the
superconducting state of Cd2Re207, and also investigated the properties of various superconductors
and compared them to deepen the understanding of the properties of the spin triplet superconductor.
In the case of Cd2Re207, the results suggest that the superconducting state is s-wave even at 2 GPa.
We also study other superconductors such as the superconductor UCoGe, which is expected to have spin

triplet superconductivity, and find that ferromagnetic fluctuation is important for superconductors

in UCoGe. In addition, in the heavy-fermion superconductor CeCu2Si2 and UPd2Al3, we obtained the
result that high-field superconducting phase, which is different from the superconducting phase in
the zero magnetic field, exists.



J
Liang Fu
( )
(S=1)
Cd2Re207
Cd2R6207
2
A. (NMR)/ (NQR) /
B. NMR/NQR
NMR/NQR
Cd2Re207
Cd2Re207 (NMR) (NQR) NQR
NQR
NQR
NMR
2
s
CeCu2Si2, UPd2AI3
S _
UPd2AI3
NMR
UCoGe
UCoGe CeCu2Si?2

Cd2Re207



13
1. Genki Nakamine, Takayoshi Yamanaka, Shunsaku Kitagawa, Masahiro Naritsuka,
Tomohiro Ishii, Takasada Shibauchi, Takahito Terashima, Yuichi Kasahara, Yuji Matsuda,
and Kenji Ishida “Modification of magnetic fluctuations by interfacial interactions in
artificially engineered heavy-fermion superlattices” Phys. Rev. B 99 081115(R) (2019)
DOI: 10.1103/PhysRevB.99.081115
2. Masahiro Manago, Shunsaku Kitagawa, Kenji Ishida, Kazuhiko Deguchi, Noriaki K.
Sato, Tomoo Yamamura “Enhancement of superconductivity by pressure-induced critical
ferromagnetic fluctuations in UCoGe” Phys. Rev. B 99 020506(R) (2019)
DOI: 10.1103/PhysRevB.99.020506
3. Shunsaku Kitagawa, Kenji Ishida, Wataru Ishii, Takeshi Yajima, and Zenji Hiroi
“Nematic transition and highly two-dimensional superconductivity in BaTi2Bi20 revealed
by 209Bi-nuclear magnetic resonance/nuclear quadrupole resonance measurements”
Phys. Rev. B 98 220507(R) (2018)
DOI: 10.1103/PhysRevB.98.220507
4. Shunsaku Kitagawa, Genki Nakamine, Keniji Ishida, H. S. Jeevan, C. Geibel, and F.
Steglich “Evidence for the Presence of the Fulde-Ferrell-Larkin-Ovchinnikov State in
CeCu2Si2 Revealed Using 63Cu NMR” Phys. Rev. Lett. 121 157004 (2018)
DOI: 10.1103/PhysRevLett.121.157004
5. Shunsaku Kitagawa, Keniji Ishida, Oudah Mohamed, Jan Niklas Hausmann, Atsutoshi
Ikeda, Shingo Yonezawa, and Yoshiteru Maeno “Normal-state properties of the
antiperovskite oxide Sr3«SnO revealed by 119Sn-NMR”
Phys. Rev. B 98 100503(R) (2018)
DOI: 10.1103/PhysRevB.98.100503
6. Anlu Shi, Shunsaku Kitagawa, Kenji Ishida, Anna E. Bohmer, Christoph Meingast, and
Thomas Wolf “High-Field Superconductivity on Iron Chalcogenide FeSe” J. Phys. Soc. Jpn.
87 065002 (2018)
DOI: 10.7566/JPSJ.87.065002
7. Anlu Shi, Takeshi Arai, Shunsaku Kitagawa, Takayoshi Yamanaka, Kenji Ishida, Anna
E. Bohmer, Christoph Meingast, Thomas Wolf, Michihiro Hirata, Takahiko Sasaki
“Pseudogap Behavior of the Nuclear Spin-lattice Relaxation Rate in FeSe Probed by
77Se-NMR” J. Phys. Soc. Jpn. 87 013704 (2018)
DOI: 10.7566/JPSJ.87.013704
8. Shunsaku Kitagawa, Ryoichi Takaki, Masahiro Manago, Kenji Ishida, Noriaki K. Sato
“Spatially Inhomogeneous Superconducting State near He2 in UPd2Al13” J. Phys. Soc. Jpn.
87 013701 (2018)
DOI: 10.7566/JPSJ.87.065002
9. Shunsaku Kitagawa, T. Higuchi, M. Manago, T. Yamanaka, K. Ishida, H. S. Jeevan, and
C. Geibel “Magnetic and superconducting properties on S-type single-crystal CeCu2Si2
probed by 63Cu nuclear magnetic resonance and nuclear quadrupole resonance” Phys. Rev.
B 96 134506 (2017)
DOI: 10.1103/PhysRevB.96.134506

51
1. “ Cu-NMR CeCu2Si2 FFLO ”
WS2 2019
2. “ FFLO state in CeCu2Si2 revealed by 63Cu-NMR"
The 21st International Conference on Magnetism with SCES 2018
3. “ Ferromagnetic fluctuations and Superconductivity of UCoGe

under Pressure”

The 21st International Conference on Magnetism with SCES 2018
4. “ NMR studies on the magnetic fluctuations in the artificial
heavy-fermion superlattices of CeColn5/YbColIn5 and CeColn5/CeRhIn5”

The 21st International Conference on Magnetism with SCES 2018

5. “ 101Ru-NQR study on Sr2Ru04 under uniaxial strain”
Oxide Superspin 2018 Workshop 2018
6. “ Cd2Re207 Re-NQR”
2018 2018
7. “ NMR study on antiperovskite oxide Srz,SnQ”

Oxide Superspin 2017 workshop 2017



8. “NMR/NQR study on heavy-fermion superconductor CeCu2Si2”
J-Physics 2017: International Workshop on Multipole Physics and Related Phenomena
2017
9. “NMR study of magnetic fluctuations and superconductivity of
UCoGe under pressure”
J-Physics 2017: International Workshop on Multipole Physics and Related Phenomena
2017
10. “Magnetic fluctuations at the interface region in the
artificially engineered heavy-fermion superlattices”
J-Physics 2017: International Workshop on Multipole Physics and Related Phenomena
2017

11. “ CeCu2Si2 Hc2 NMR”
2017 2017
0
o 0
o 0

http://www.ss.scphys.kyoto-u.ac.jp/person/skitagawa/index.html

¢y

@



