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In this study, we focused on the Ybl41l system, a group of candidate
materials in which valence and spin fluctuations coexist, and performed a multifaceted study ranging
from sample synthesis to microscopic measurements. As a result, we succeeded in growing single
crystals of YbCu4Ni and YbCu4Au. We determined that the origin of the huge electronic specific heat
coefficient in YbCudNi is not the Kondo disorder but quantum criticality, and the bicritical point
exists in YbCudAu.

Yb



f
2
YbCuNi  YbCusAu
Y bCusNi YbCuAu
Y bCusNi 1
YbCusAu 2
Y bCusNi
X
JRR-3 T1-2AKANE T1-3HERMES
2K Quantum Desing PPMS
2K
ac 4
Quantum Desing
MPMS uSR 2K Rutherford
Appleton RIKEN-RAL ARGUS 2K
JPARC MLF S1 D1
YbCuAu
X
JRR-3 T1-2AKANE T1-3HERMES
2K Quantum Desing PPMS
2K
ac 4

/'z.:

/ @ Cu/Ni

S, |
. 1,9 @ Cu
/‘/‘ Yb

1. YbCuNi [1]
4.0 ey — 0.50
™
<
3.0 F
~ Mete  *° Jo40Z
‘_}\
<o0b ~| =
= °
~ « 0305
LO b aoenm o, 5
L
0 dssssnd s saad (.20
0.010.1 1 10 100
I'(K)
2.YbCuwNi  Knight shift
(1]
100 : g 1.0
R TR b P
_ 10F E %~ 10
= " 4 0.6
Z e =1 i =
Z <=0.1 il 0.4
1OBl(OT) 402
0.1k . . . 0
0.01 0.1 1 10 10()
7 (K)
3. YbCusNi | = exp(-lt)/’ LF
(2]
10 T T T Ylh(.'
5 N=2 <i
10 F N=4 ] b
- 10' ng YbOs,Zny, Yh,\',lgz: g mu.\l-
é 10’ -
g 10 .
TS .
0 e 1
10 ol e -
10' 10° o100 10*
7 (mJ/mol K)
4.Yb Kadowaki-Woods



Quantum Desing

MPMS 2K Quantum
Desing PPMS 2K
puSR 2K Rutherford Appleton
RIKEN-RAL ARGUS 2K JPARC MLF
D1 XAS Spring-8
BL39XU NMR
Y bCusNi

YbCuAu ~1T

YbCu,Au
Y bCuyNi = 6 T i i i (a)
disorder (1 [1] § 3t \\
(i) Kondo E:
disorder (i) 2 @) i
TF-uSR 26 —
Kondo disorder - § o
= e
Kondo disorder é 24
( 2 =
YbCuNi =
LF-uSR Y bCusNi g 22 1 - 1 1
(39 EB—————
0 e
& f i H‘
K adowaki-Woodsplot YbCwNi 2 1150F . }E ]
Q
4 > |akane 7t R
Z gooloz
z I
VbCUAU S 770 0204 06 08 1.0
YbCusAu = T'(K)
( 5 6. YbCwAuU (a) (b)
NMR
(c) NPD
(2]
YbCusAu
( 6 AKANE 0 | YbC:hAu |
1
(8 2T Bl <1l1>
XAS Yb ®7.,
YbCusAu AT,
[ mrE .
YbCwAu ~1T S =
~ m
®e
AA s
[1] K. Osato, T. Taniguchi* etal., Phys. Rev. B, 109, 024435 Vo3>3
(2024). B(T)

2] T. Taniguchi et al. itted.
[2] T. Taniguchi et al., submitted 7. YbCusAU

[2]




3 3 0 0

Taniguchi Takanori Kitagawa Shunsaku Ishida Kenji Asano Shun Kudo Kota Takahama Motofumi 91
Xie Peiao Noji Takashi Fujita Masaki

139La-NMR Study of Spin Dynamics Coupled with Hole Mobility in T*-type La0.86Eu0.86Sr0.28Cu04- 2022

9

Journal of the Physical Society of Japan 74710
DOl

10.7566/JPSJ.91.074710

Taniguchi Takanori Kitayama Shinnosuke Okabe Hirotaka Nakamura Jumpei G. Koda Akihiro 92
Ishikado Motoyuki Fujita Masaki

Magnetic Instability of Pr3Ru4Sni3 2023

Journal of the Physical Society of Japan 124703

DOl
10.7566/JPSJ.92.124703

Osato Kotaro Taniguchi Takanori Okabe Hirotaka Kitazawa Takafumi Kawamata Masahiro Hongfei 109
Zhao Ikeda Yoichi Nambu Yusuke Sari Dita Puspita Watanabe Isao Nakamura Jumpei G. Koda
Akihiro Gouchi Jun Uwatoko Yoshiya Fujita Masaki

Quantum criticality in YbCu4Ni 2024
Physical Review B 24435
DOl

10.1103/PhysRevB.109.024435

13 0 5

Kotaro Osato, Takanori Taniguchi, Hirotaka Okabe, Yoichi lkeda, Yusuke Nambu, Jun Gouchi, Yoshiya Uwatoko, Dita Puspita
Sari, lsao Watanabe, Akihiro Koda, Masaki Fujita

Muon spin relaxation study in heavy fermion compound YbCu4Ni

6th International Conference on Functional Materials Science 2022

2022




Yasukuki Shimura, Kenta Watanabe, Takanori Taniguchi, Kotaro Osato, Rikako Yamamoto, Yuka Kusunose, Kazunori Umeo, Masaki
Fujita, Takahiro Onimaru, and Toshiro Takabatake

Adiabatic Demagnetization Refrigeration with Heavy-Fermion Metal YbCu4Ni down to 0.2 K

The 29th International Conference on Low Temperature Physics

2022

Kenta Watanabe, Yasuyuki Shimura, Takanori Taniguchi, Kotaro Osato, Rikako Yamamoto, Yuka Kusunose, Kazunori Umeo, Masaki
Fujita, Takahiro Onimaru, and Toshiro Takabatake

Magnetic refrigeration below 1 K using a Yb-based intermetallic compound YbCu4Ni

The 29th International Conference on Low Temperature Physics

2022

Takanori Taniguchi, Kotaro Osato, Yusuke Nambu, Yoichi lkeda, Jun Gouchi, Yoshiya Uwatoko, Shunichiro Kittaka, Toshiro
Sakakibara, Dita Puspita Sari, Isao Watanabe, Akihiro Koda, and Masaki Fujita

Single crystal growth and magnetism of YbCu4Au

The 29th International Conference on Low Temperature Physics

2022

Kotaro Osato, Takanori Taniguchi, Yoichi lkeda, Yusuke Nambu, Jun Gouchi, Yoshiya Uwatoko, Dita Puspita Sari, lsao Watanabe,
Akihiro Koda, Masaki Fujita

Quantum critical phenomena in heavy fermion compound YbCu4Ni

The 29th International Conference on Low Temperature Physics

2022




, s s , , Dita Puspita Sari, s s

YbCu4Au muSR

2022
, , , , , , , Dita Puspita Sari, ) s
YbCu4Ni
2022
s s s s s , D. P. Sari, s s
YbCu4Au
142
2022

Takanori Taniguchi, Koutaro Osato, Yusuke Nambu, Yoichi Ikeda, Jun Gouchi, Yoshiya Uwatoko, Shunichiro Kittaka, Toshiro
Sakakibara, Dita Puspita Sari, lsao Watanabe, Akihiro Koda, Masaki Fujita

Magnetic properties of Ybl41l system investigated by mu+SR

Materials Research Meetings

2021




(Yb1-xYx)Cu4dNi

2023

YbCu4Ni

2023

YbCu4Au

2024

Pr3rRu4Sn13

2024







