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NMR study of high Tc cuprate superconductors with the T® structure
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In T"-PLCCO and T"-LECOF, the phase diagram of the wide-dope region was
clarified for the first time from the viewpoint of NMR. The symmetry of the phase diagram with the
hole-dope cuprates was found in the optimum and over dope region. In addition, the pseudogap
phenomenon was observed for the first time from the viewpoint of NMR.

Similar to the hole-doped cuprates, the symmetry of superconductivity was found to be a spin singlet
state with line nodes, that is, d-wave. Furthermore, it was revealed that the antiferromagnetic
correlation becomes stronger toward the lower doping region, and that a magnetic quantum phase
transition point exists in T"-PLCCO.



[1 2, 3] Nd.CeO,

T’ Cu
%
TY
T (K)
200
[5]
100 /
T 0 0.1 0.2
F—78 Xx
HEEROBEFF—TE(T &) OER
[6]
Lexlulss T -PLCCO T -La; gEuo..Cu0sus T -LECO
d
[7.8]
ARPES T
(Pr , La)zoz Cu0;
[10]
T!

[11] NWR

[4]
as-grown
Nd,-xCe,CuO,4
T(K)“
COFHFEEN
o0k T =iaEEfniEo)
FROEOFOM?
100 -
0 0.1 0.2
F—T7=2 X
WMELIZEUTFEShI
EFF—T8 (T #:E&) OFEE[5]
NMR T -Prislag.s-
Ty



T -PLCCO T -LECO [6,9,12]
Te T.
63,65Cu 139La 170 NMR
83.85Cy NMR
[7.8]
T -Pris.aoCexCulsus T -PLCCO [13]
T -PLCCO x =0, 0.05, 0.08, 0.10, 0.15 PA PA
T -PLCCO x=0.15 DA
NMR
[7, 8 PA Cu
3d
Cu-NMR
Cu 3d
x=0, 0.05 Cu-
NMR
x=0.15 PA DA K 40 K
Te x =0.08, 0.10 40 K
T
Al x = 0.10,
0.15 PA DA Te
T
T -PLCCO d
YnLT UTT
Cc/(T+6) 0
0 x = 0.08
La Cu0, Cu
Cu NMR
Cu-NMR La-NMR
La-NMR

FWHM



T T X x =0.15
6 x=0.08 x =0.08 I
x=0.00 0.05 v 6
T -Lai.sEuo.o.CuOsyF, T -LECOF [14,15]
T -PLCCO T -LECOF F
0.000, 0.025, 0.05, 0.075, 0.100, 0.125 NMR T -LECOF
T
T -PLCCO
[13, 14,15]
200 T T  § T I T T T T T T T T T i 200 T T
([ A T.(onset) B TG o] A T (onset)
[| ¥ T(NMR) SN 1 ® T (NMR)
150 [| * Qcp i 150 | ET
[ Pris.la,,Ce,Cu0, o ] P
< 100 ] < 100 | -
~ T ] .
i PG T“_,‘ ]
50 - 50 i
i . ] [ ] g ¥
L * & ¢
0_||1|I1|J’a‘_|SCI||||I( ] 0 1 ?A 1
0 0.05 0.1 0.15 DA 0 0.05 0.1 0.15 0.2
Ce content x (0.15)
F contenty
T —Prl_g_XLao_7CeXCuO4 T -La1_3EUo_2CUO4_yFy
A NMR
T -PLCCO T -LECOF( ) NMR
pseudo gap NMR
NMR 1/5 1/2
B
T
PLCCO
NMR
[16,17]
C
CUOz

NMR




Ty

NMR
T T -lLais-

xEUo_2(Sr,Ca)LCu0, NMR

[1] c.
[2] V.
[3] K.
[4] P.
[5] O.
[6] 7.
[7] M.
[8] H.
[9] 7.
[10]

[11]

[12]

[14]
[15]
[16]
[17] S.

D
F
K
[13] Y.
M
H
S

W. Chu et al., Physica C 514, 290 (2015).
Kitaoka et al., J. Appl. Magn. Resonance 3, 549 (1992).
Yamada et al., Phys. Rev. B 57, 6165 (1998).
Fournier, Physica C 514, 314 (2015).
Matsumoto et al., Physica C 469, 924 (2009).
Adachi et al., J. Phys. Soc. Jpn. 82, 063713 (2013).
Yamamoto, Y. Kohori, H. Fukazawa et al., J. Phys. Soc. Jpn. 85, 024708 (2016).
Fukazawa et al. Physica C 541, 30 (2017).
Takamatsu et al., Appl. Phys. Exp. 5, 073101 (2012).
. J. Song et al., Phys. Rev. Lett. 118, 137001 (2017).
. Boschini et al., npj Quantum Mater. 5, 6 (2020).
. Ohashi, T. Kawamata et al., J. Phys. Soc. Jpn. 85, 093703 (2016).
Lee et al., J. Phys. Soc. Jpn. 89, 073709 (2020).
. Watai et al., J. Phys. Soc. Jpn. 90, 023704 (2021).
. Fukazawa et al., J. Phys.: Conf. Ser. 2164, 012003 (2022).
. Ohsugi et al., J. Phys. Soc. Jpn. 63, 700 (1994).
Fujiyama et al., J. Phys. Soc. Jpn. 66, 2864 (1997).



8 8 2 0

Yongsun Lee, Hideto Fukazawa, Shuhei Kanamaru, Masahiro Yamamoto, Yoh Kohori, Akira Takahashi, 89

Takayuki Kawamata, Koki Kawabata, Kazuki Tajima, Tadashi Adachi, and Yoji Koike

Pseudogap Behavior in T"-Pr1.3 xLa0.7CexCu04 Revealed by 63,65Cu NMR 2020

Journal of the Physical Society of Japan 073709-1-5
DOl

10.7566/JPSJ.89.073709

Hideto Fukazawa, Kazuki Kumeda, Naoki Shioda, Yongsun Lee, Yoh Kohori, Koudai Sugimoto, 102

Debarchan Das, Joanna Blawat, and Dariusz Kaczorowski

Successive magnetic transitions in the heavy-fermion superconductor Ce3PtInll studied by 115In 2020

nuclear quadrupole resonance

PHYSICAL REVIEW B 165124-1-8
DOl

10.1103/PhysRevB.102.165124

Masaki Watai, Yongsun Lee, Hideto Fukazawa, Yoh Kohori, Toshiki Sunohara, Kota Shiosaka, 90

Takayuki Kawamata, and Yoji Koike

Suppression of Pseudogap Behavior and Antiferromagnetic Fluctuations by Electron Doping in T"- 2021

Lal.8Eu0.2Cu04 yFy Studied by 63,65Cu NMR

Journal of the Physical Society of Japan 023704-1-5
DOl

10.7566/JPSJ.90.023704

Toshiki Sunohara, Takayuki Kawamata, Kota Shiosaka, Tomohisa Takamatsu, Takashi Noji, Masatsune 89

Kato, and Yoji Koike

Electron-Doping Effect on Tc in the Undoped (Ce-Free) Superconductor T"-Lal.8Eu0.2Cu04 Studied 2020

by the Fluorine Substitution for Oxygen

Journal of the Physical Society of Japan 014701-1-4

DOl
10.7566/JPSJ.89.014701




Ito Tomoaki Fukazawa Hideto Shioda Naoki Kataoka Yuki Ohama Tetsuo Kohori Yoh

90

Sudden Suppression of Internal Magnetic Fields under High Pressure in a -Mn

2021

Journal of the Physical Society of Japan

085001 085001

DOl
10.7566/JPSJ.90.085001

Shioda Naoki Fukazawa Hideto Ohama Tetsuo Kohori Yoh 91

Zero-Field NMR for the Pressure-Induced Phase of a >-Mn 2022

Journal of the Physical Society of Japan 023709-1-4
DOl

10.7566/JPSJ.91.023709

Shioda Naoki Kumeda Kazuki Fukazawa Hideto Ohama Tetsuo Kohori Yoh Das Debarchan Blawat 104

Joanna Kaczorowski Dariusz Sugimoto Koudai

Determination of the magnetic q vectors in the heavy fermion superconductor Ce3Ptinll 2021

Physical Review B 245119-1-7
DOl

10.1103/PhysRevB.104.245119

H. Fukazawa, Y. Lee, M. Watai, K. Tamura, T. Ohama, Y. Kohori, T. Sunohara, K. Shiosaka, R. 2164

Nagaoka, T. Kawamata and Y. Koike

63,65Cu, 139La-NMR study of Electron-doped High Temperature Cuprate Superconductor T"- 2022

Lal.8Eu0.2Cu04-yFy

J. Phys.: Conf. Ser. 12003

DOl




18 0 3

a Mn  NMR v

2020

2020
, , Lee Yongsun, , , D. Das, C, J. Blawat, D. Kaczorowski,

Ce3Ptinll

2020
2020

, , Lee Yongsun, , , D. Das, J. Blawat, D. Kaczorowski,
Ce3Ptinll In-NQR

2020
2020
Lee Yongsun, , , , , , , , ,

T -Prl.7-xLa0.3CexCu04 NMR
76 2021

2021




, , Lee Yongsun, , , D.Das, C, J. Blawat, D. Kaczorowski,

Ce3Ptinll NQR

76 2021

2021

H. Fukazawa, YS. Lee, S. Kanamaru, M. Goto, Y. Kohori, A. Takahashi, T. Kawamata, K. Kawabata, K. Tajima, T. Adachi, and Y.
Koike

Suppression of Antiferromagnetic Spin Fluctuations by Electron Doping in T' -Prl.3-xLa0.7CexCu04 Probed by NMR

Research Frontier of Advanced Spectroscopies for Correlated Electron Systems

2019

YS. Lee, M. Watai, S. Kanamaru, M. Goto, H. Fukazawa, Y. Kohori, A. Takahashi, T. Kawamata, K. Kawabata, K. Tajima, T.
Adachi, and Y. Koike

Pseudogap behavior in T"-Pr1.3-xLa0.7CexCu04 (x = 0.10) probed by NMR

SNS2019(Spectroscopies in Novel Superconducors)

2019

, Yongsun Lee, , , , , , , , , ,

NMR

2019




Yongsun Lee, , , s s s s

T -Prl.3-xLa0.7CexCu04+d  63,65Cu,139La NMR 11

2019
2019
, LeeYongsun, s s s , s
T’ -Lal.8Eu0.2Cu04-yFy
2019
Yongsun Lee, , , s s s s

T"-Pr1.3 xLa0.7CexCu04 NMR

2019

, LeeYongsun, s s s , s

T -Lal.8Eu0.2Cu04-yFy 63,65Cu,139La-NMR

75

2020




NMR

2018
Lee Yongsun
T NMR
T
2018
, Lee Yongsun, s s s , s
T -Prl.3-xLa0.7CexCu04+d 63,65Cu,139La-NVMR
2019

, LeeYongsun,

T"-Lal.775Eu0.2Sr0.025Cu04 63Cu NMR

2021




Lee Yongsun, , , , , , , , , , ,

T -Prl1.3-xLa0.7CexCu04 x = 0.05 NMR

2022

Yongsun Lee, Masaki Watai, Hideto Fukazawa, Tetsuo Ohama, Yoh Kohori, Akira Takahashi, Toshiki Sunohara, Kota Shiosaka,
Takayuki Kawamata, Koki Kawabata, Kazuki Tajima, Tadashi Adachi and Yoji Koike

63,65Cu,139La-NMR study of Electron-doped High Temperature Superconducting Cuprates

Meaterials Research Meeting 2021

2021

(Kohori Yoh)

(10153660) (12501)

(Kawamata Takayuki)

(00431601) (11301)

(Sugimoto Koudai)

(70756072) (32612)







