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The aim of the project had been to elucidate nontrivial orders and phase
structures which emerge in strongly interacting many-body quantum systems, and, at the same time, to
develop novel mathematical methods based on physical pictures and points of view. The most important
achievement was a theorem which established the emergence of metallic ferromagnetism in the Hubbard type
model which represents physically natural situation that "strong repulsion between electrons in a single
band leads to ferromagnetic order"”. Notably a new mathematical method, especially suited for the study of
metallic ferromagnetism, had been developed in this study. There was also progress in the researches of
ferromagnetsim in a gapless multi-band Hubbard model, the emergence of Majorana edge states in some
gfronglydinteracting electron systems, and the Tomonoga-Luttinger liquid in the Bose-Hubbard models with

at-bands.



2007

1920

1990

eY)

Slack

2

Slack



o

@

®

*

2007

®

®

18
Akinori Tanaka and Hal Tasaki,
“Metallic Ferromagnetism Supported by
a Single Band in a Multi-band Hubbard
Model”, Journal of Statistical Physics,
163, 1049-1068 (2016)
DOI: 10.1007/s10955-016-1515-y

Hal Tasaki,
“Typicality of Thermal Equilibrium and
Thermalization in Isolated Macroscopic
Quantum Systems”, Journal of
Statistical Physics, 163, 937-997 (2016)

DOI: 10.1007/s10955-016-1511-2

Hal Tasaki,
“Quantum Statistical Mechanical
Derivation of the Second Law of
Thermodynamics: A  Hybrid Setting
Approach”, Phys. Rev. Lett. 116, 170402
(2016)
DOI: 10.1103/PhysRevLett.116.170402

Hosho Katsura, Dirk Schuricht, and
Masahiro Takahashi,
“Exact ground states and topological order
in interacting Kitaev/Majorana chains”,
Phys. Rev. B 92, 115137 (2015)
DOI: 10.1103/PhysRevB.92.115137




Wenxing Nie, Hosho Katsura, and
Masaki Oshikawa,
“Ground-State Energies of Spinless Free
Fermions and Hard-Core Bosons”, Phys.
Rev. Lett. 111, 100402 (2013)
DOI: 10.1103/PhysRevLett.111.100402

Shintaro Takayoshi, Hosho Katsura,
Noriaki Watanabe, and Hideo Aoki,
“Phase diagram and pair
Tomonaga-Luttinger liquid in a

Bose-Hubbard model with flat bands” Phys.

Rev. A 88, 063613 (2013)
DOLI: 10.1103/PhysRevA.88.063613}

26

71
2016 3 22

Hal Tasaki,
“Typicality of thermal equilibrium and
thermalization in macroscopic quantum
systems” Yukawa International seminar
2015, 2015 8 19

Bose-Hubbard
-Luttinger
2015 2015 9 16

“Exact ground states and topological order
in interacting Majorana- and parafermion
chains” 1

2015 12 11 -13

70
2015 3 24

2013
2013 9 28

http://www._gakushuin.ac.jp/~881791/
http://park.itc.u-tokyo.ac.jp/hkatsura-

lab/
@
Hal Tasaki
50207015
@

Akinori Tanaka

80274512

Hosho Katsura

80534594



