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Theg:etical study on spin-liquid states in frustrated magnets and related
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We have used the experimental magnetization process and specific heat of the
spherical Kagome system {W72V30} to clarify what perturbations are important in this material, and
have found that the model Hamiltonian is needed to contain the Dzyaloshinsky-Moriya interaction and
a broad distribution of nearest-neighbor exchange interactions, whose magnitudes are about 10% of
the average exchange interaction.
We have found a Heisenberg antiferromagnet whose effective low-energy model is the quantum dimer
model. We calculated the model parameters in the quantum dimer model as a function of exchange
interaction and found that the spin-iquid ground state can be realized.
Chakravarty et al. suggested that the origin of the pseudogap in the high-temperature
superconductivity is the d-wave charge density wave. We have found the extended Hubbard model being
a microscopic model for Chakravarty®s scenario.

RVB



RVB

Kivelson

A. Kitaev

(DW) d
€Y

RVB

@

(©))
Chakravarty

@

@

Resonating Balance Bond (RVB)

RVB

RVB

©)
(DSC)

®

RVB

@

1/2

RVB

{W72Vao}, {Mo72Vao} 30

1973 P. W. Anderson
1986

172

D. S. Rokhsar S. A.
2006

{Wr2Vao}, {Mo7Vao}

2001
DDW
Chakravarty

1/2



&)

2
(©)
2
DDW DSC
(€)) {WraVao}, {MoraVao}
{WroVao}  {MozVao} 1
4
{W72Vao} (i)Dzyaloshinskii-Moriya (DM)
10 DM
J. Schnack (i)
30
ARY DM DM
DM
15
2 30
T
1 1
DM 30
{W72V30}
RVB
2 () 2K
®
2 (M (i) @
10% Schnack ()

DM



@

®

{W2Vao}

RVB
(DSC)
DDW  DSC
( -
Chakravarty

(

O 10%
172
\Y pbow d
U4V, U:
N3 t
DDW
DDW DSC (A a, Aws)
DDW
DSC Ns
LA, Do  Ns )
DSC DDW
( 1 ns=0.152)
012 vV
010 (U/t =60, V/t =1.2) -
A oos: Baw |
i ———
van Hove L 006 3
<£f (104% ”\\“\, ]
Chakravarty 002 g5 | 0152\\\ 02382

00 : .
(g}.OD 005 010 015 020 025 030

-r15

[%1: DDW, DSCH—# — /3T A —H
Agwr Ag) DR — VIR E (nd) fETFVE,



9 9 0 2

Yuhei Hirose, Akihide Oguchi, and Yoshiyuki Fukumoto

101

Quantum dimer model containing Rokhsar-Kivelson point expressed by spin-1/2 Heisenberg
antiferromagnets

2020

PHYSICAL REVIEW B

174440(1 - 9)

DOl
https://doi.org/10.1103/PhysRevB.101.174440

Yuhei Hirose, Akihide Oguchi, and Yoshiyuki Fukumoto

88

dx2-y2-Density Wave and dx2-y2-wave Superconducting Gap on the Extended Hubbard Model on a
Square Lattice

2019

Journal of the Physical Society of Japan

084706(1 -16)

DOl
https://doi.org/10.7566/JPSJ.88.084706

Inoue Kouki, Maeda Yuto, Nakano Hiroki, and Fukumoto Yoshiyuki

55

Canonical-Ensemble Calculations of the Magnetic Susceptibility for a Spin-1/2 Spherical Kagome
Cluster With Dzyaloshinskii?Moriya Interactions by Using Microcanonical Thermal Pure Quantum
States

2019

IEEE Transactions on Magnetics

2700103(1-3)

DOl
10.1109/TMAG.2018.2873212

Fukumoto Yoshiyuki, Yokoyama Yuto, and Nakano Hiroki

87

Impact of Dzyaloshinsky-Moriya Interactions and Tilts of g Tensors on the Magnetization of a
Spherical Kagom? Cluster in {W72V30}

2018

Journal of the Physical Society of Japan

124710(1-6)

DOl
DOI: 10.7566/JPSJ.87.124710




Hirose Yuhei, Miura Shoma, Yasuda Chitoshi, and Fukumoto Yoshiyuki

Ground-state properties of spin-1/2 Heisenberg antiferromagnets with frustration on the
diamond-like-decorated square and triangular lattices

2018

AIP Advances

101427(1-7)

DOl
https://doi.org/10.1063/1.5042792

Hirose Yuhei, Oguchi Akihide, Tamura Masafumi, and Fukumoto Yoshiyuki

Novel constructive method for the quantum dimer model in spin-1/2 Heisenberg antiferromagnets
with frustration on a diamond-like-decorated square lattice

2018

AIP Advances

101413(1-6)

DOl
https://doi.org/10.1063/1.5042717

Yuhei Hirose, Akihide Oguchi, and Yoshiyuki Fukumoto

87

Erratum: “ Emergence of a Dimer-Dimer Interaction in the Low-Energy Effective Quantum-Dimer
Model of a Diamond-Like-Decorated Square-Lattice Heisenberg Antiferromagnets with Further
Neighbor Couplings”

2018

JOURNAL OF THE PHYSICAL SOCIETY OF JAPAN

048001(1-1)

DOl
https://doi.org/10.7566/JPSJ.87.048001

Yuhei Hirose, Akihide Oguchi, and Yoshiyuki Fukumoto

86

Emergence of a Dimer-Dimer Interaction in the Low-Energy Effective Quantum-Dimer Model of a
Diamond-Like-Decorated Square-Lattice Heisenberg Antiferromagnets with Further Neighbor
Couplings

2017

JOURNAL OF THE PHYSICAL SOCIETY OF JAPAN

124002(1-13)

DOl
https://doi.org/10.7566/JPSJ.86.124002




Yuhei Hirose, Shoma Miura, Chitoshi Yasuda, Yoshiyuki Fukumoto 86

Notes on Ground-State Properties of Mixed Spin-1 and Spin-1/2 Lieb-Lattice Heisenberg 2017

Antiferromagnets

JOURNAL OF THE PHYSICAL SOCIETY OF JAPAN 083705(1-3)
DOl

DOI: 10.7566/JPSJ.86.083705

20 0 3
d /d an

75 2020

2020
Ba3C03Sb209 Cs2Cu3SnF12 2

75 2020
2020

75 2020

2020




2019

2019
/d
2019
2019
{W72v30} DM
2019
2019
74

2019




74

2019
RVB
74
2019
IT
2018
2018

2018




Yuhei Hirose, Shoma Miura, Chitoshi Yasuda, and Yoshiyuki Fukumoto

Ground-state properties of spin-1/2 Heisenberg antiferromagnets with frustration on the diamond-like-decorated square and
triangular lattices

International Conference on Magnetism 2018

2018

Kouki Inoue, Yuto Maeda, Hiroki Nakano, and Yoshiyuki Fukumoto

Canonical-Ensemble Calculations of the Magnetic Susceptibility for a Spin-1/2 Spherical Kagome Cluster With Dzyaloshinskii-
Moriya Interactions by Using Microcanonical Thermal Pure Quantum States

International Conference on Magnetism 2018

2018

Yuhei Hirose, Akihide Oguchi, Masafumi Tamura, and Yoshiyuki Fukumoto

Novel constructive method for the quantum dimer model in spin-1/2 Heisenberg antiferromagnets with frustration on a diamond-
like-decorated square lattice

International Conference on Magnetism 2018

2018

73 2018

2018




2 arn
73 2018
2018
1 172
2017
2017
{W72v30}
2017
2017
2017

2017




an

2017

2017




