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Nobel quantum phase transition in multispin systems - from multipole view point of v
iew -

Matsumoto, Masashige
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We proposed a theory for complicated quantum spin systems in which plural spins i
nteract with each other strongly. The strongly interacting part can be regarded as a multispin unit and we
introduced a form factor that depends on magnetic structure of the multispin unit. We applied the theory
to a particular materials and investigated intensity of inelastic neutron scattering. When the magnetic io
n is located at a site without inversion symmetry, quadrupole operator becomes equivalent to the electric
polarization. This results in maltiferroic properties. In a particular material, there are intersite quadr

upole interactions. We reported that they can determine the easy axis.



Ce

Pr

CugMo,0,

CugMo,0,
$=1/2

CugMo,0,

CuzMo,0,



KCuCl,

Ba,CoGe,0,

Ba,CoGe,0,
S=3/2

S=3/2

KCuCl,

S=1

Higgs

Ba,CoGe,0, S=1
S=3/2
S=1
Nambu-Goldstone
Higgs
Higgs Higgs
Higgs
Ba,CoGe,0,
S=1
Higgs
9 ( )

M. Matsumoto, “Electromagnon as a
Probe of Higgs (Longitudinal) Mode in
Collinear and Noncollinear
Magnetically Ordered States”, accepted
to J. Phys. Soc. Jpn. Vol. 83 (2014) (11
pages)

M. Matsumoto, M. Soda, and T.
Masuda, “Theoretical Study on Multiferroic
Properties in Integer Spin Systems with
Large Single-Ion Anisotropy”, accepted to
JPS Conf. Proc. (2014) (6 pages)

M. Soda, M. Matsumoto, M. Mansson, S.
Ohira-Kawamura, K. Nakajima, R. Shiina,
and T. Masuda, “Spin-Nematic Interaction in
the Multiferroic Compound Ba,CoGe,O;",
Phys. Rev. Lett. Vol. 112 127205 (2014) (5
pages)
DOTI:http://dx.doi.org/10.1103/PhysRevLett.
112.127205

M. Koga, M. Matsumoto, and H. Kusunose,
“Field-Controlled  Spin and  Charge
Distributions in Kondo System with a
Triangular Triple Quantum Dot®, J. Phys.




Soc. Jpn. Vol. 82 (2013) 093706 (4 pages)
DOLI:http://dx.doi.org/10.7566/JPSJ.82.0937
06

M. Matsumoto, M. Soda, and T. Masuda,
“Quantum-Phase-Transition-Induced
Multiferroics and Higgs Mode in Integer
Spin  Systems in Noncentrosymmetric
Lattice with Strong Single-lon Anisotropy”,
J. Phys. Soc. Jpn. Vol. 82 (2013) 093703 (5
pages)
DOLIL:http://dx.doi.org/10.7566/JPSJ.82.0937
03

M. Koga, M. Matsumoto, and H. Kusunose,
“Emergent Electric Polarization by Kondo
Effect in a Triangular Triple Quantum Dot”,
J. Phys. Soc. Jpn. Vol. 81 (2012) 123703 (4
pages)
DOLIL:http://dx.doi.org/10.1143/JPSJ.81.1237
03

H. Kuroe, N. Takami, N. Niwa, T. Sekine, M.
Matsumoto, F. Yamada, H. Tanaka, and K.
Takemura, “Longitudinal magnetic
excitation in KCuCl; studied by Raman
scattering under hydrostatic pressures”, J.
Phys. Conf. Ser. Vol. 400 (2012) 032042 (4
pages)
DOI:10.1088/1742-6596/400/3/032042

Y. Hasegawa and M. Matsumoto, “Magnetic
Excitation in Interacting Spin Trimer
Systems  Investigated by  Extended
Spin-Wave Theory”, J. Phys. Soc. Jpn. Vol.
81 (2012) 094712 (23 pages)
DOLIL:http://dx.doi.org/10.1143/JPSJ.81.0947
12

M. Matsumoto, H. Kuroe, T. Sekine, and M.
Hase, “Magnetic Excitation and Electric
Polarization in Strongly Coupled Spin
Monomer and Dimer System Cu;Mo0,0,”, J.
Phys. Soc. Jpn. Vol. 81 (2012) 024711 (14
pages)
DOLIL:http://dx.doi.org/10.1143/JPSJ.81.0247
11

14

Higgs ,
2014 3

Bertrand Roessli
Martin Mansson Jonathan White

Ba,CoGe,0,
,2014 3
, 2014 3

Ba,CoGe,0,

o

,2013

,2013

,2013 9
M. Matsumoto, M. Soda, and T. Masuda,
“ Theoretical Study on Multiferroic
Properties in Integer Spin Systems
with Large Single-lon Anisotropy” ,
International Conference on Strongly
Correlated Electron Systems, 2013,
August, Tokyo
M. Koga, M. Matsumoto, and H. Kusunose,
“ Triangular Triple Quantum Dot: A
Multiferroic Kondo System”
International Conference on Strongly
Correlated Electron Systems, 2013,
August, Tokyo
M. Soda,M. Matsumoto, S. Gvasaliya, M.
Mansson, A. Zheludev, S. Kawamura, K.
Nakajima, and T. Masuda, “ Neutron
Scattering Study of  Magnetic
Excitations in Multiferroics
Ba,CoGe,0,” , International Conference
on Strongly Correlated Electron
Systems, 2013, August, Tokyo

,2013
3
1
,2012 9

CusMo,0,

,2012 9

,2012 3

CuzMo,0,

,2012 3

MATSUMOTO, Masashige



20281058

@
KOGA, Mikito
40324321
KUSUNOSE, Hiroaki
00292201

®

(SEKINE Tomoyuki)
60110722
KUROE Haruhiko
40296885

KIMURA Shojiro

20379316



