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The main results of the study are summarized as the following three points.
(L)We constructed a generalized Jordan-Wigner transformation disentangling SO(N)
bilinear-biquadratic spin chains, which solves the negative sign problem in quantum Monte Carlo.
Then, we actually performed quantum Monte Carlo simulations for the sign-free Bose gas model. (2) We
proposed a new concept of snapshot density matrix and clarified basic properties of its spectrum,
including the power-law scaling behavior. (3) We constructed an exactly solvable free fermion model
with the sine-square deformation. We also clarified the relation between the sine-square deformation
and Mobius quantization for conformal field theory.



Disentanglar

Affleck-Kennedy-
Lieb-Tasaki(AKLT)
Valence-Bond-Solid (VBS)
Disent
-angler

Kennedy-Tasaki KT

AKLT

AKLT SO(N)
biliner-biquadratic

SSD

SSD
SSD CFT



SO(N)
Jordan-Wigner

SSD
SSD

SSD

SSD

3
(1) So(N)

SO(3)AKLT
KT

KT
Jordan-Wigner

SO(N) bilinear
-biquadratic

Jordan-Wigner

XXZ

SSD

SSD

SSD



SSD

SsD
SL(2,R)

Cuboc

"Critical behavior of the two
dimensional icosahedron model™
H. Ueda, K. Okunishi, R. Krcmar, A. Gendiar,
S. Yunoki, T._Nishino, Phys. Rev. E 96,
062112 (2018), 6
DOl :
http://dx.doi.org/10.1103/PhysRevE.96.0
62112

"Spin-wave analysis for Kagome
triangular spin system and coupled spin
tubes: low-energy excitation for the cuboc
order” M. Ochiai, K. and Kouichi Okunishi
J. Phys. Soc. Jpn. 86, 114701 (2017) 8

DOl :
http://dx.doi.org/10.1103/PhysRevE.96.0
62112

"Sine-square deformation and Mobius
quantization of two-dimensional conformal
field theory” Kouichi Okunishi Prog. Theor.
Exp. Phys. (2016) 063A02 14
DOl :
http://dx.doi.org/10.1093/ptep/ptw060

"Sine-square deformation and

supersymmetric quantum mechanics" Kouichi

Okunishi and Hosho Katsura, J. Phys. A:
Math. Theor. 48 (2015) 445208 16

DOI: /10.1088/1751-8113/48/44/445208

"Magnetic phase diagram of the coupled
triangular spin tubes for CsCrF4™ Kouichi
Seki and Kouichi Okunishi, Phys. Rev. B
91224403 (2015) 9
DOl :
http://dx.doi.org/10.1103/PhysRevB.91.2
24403

"Snapshot spectrum and critical
phenomenon for two-dimensional classical
spin systems™ Yukinari Imura, Tsuyoshi
Okubo, Satoshi Morita, Kouichi Okunishi
J. Phys. Soc. Jpn. 83, 114002 (2014) 8

DOl :
http://dx.doi.org/10.7566/JPSJ.83.11400
2

"Symmetry-protected topological order
and negative-sign problem for SO(N)
bilinear-biquadratic chains” Kouichi
Okunishi and Kenji Harada, Phys. Rev. B 89
134422 (2014) 11
DOl :
http://dx.doi.org/10.1103/PhysRevB.89.1
34422

_ 2017

Sine-square deformatioin and Mobius
quantization of 2D CFTs Kouichi Okunishi,
4 th workshop on tensor network states
-algorithms and applications
2016

Sine-square deformation and Mobius

quantization of CFT Kouichi
Okunishi, Quantum Information in String
Theory and Many-Body systems
2016

2016
1

2015
Symmetry-protected  topological
entanglement and negative sign problem
for SO(N) bilinear-biquadratic
Chains ( ) Kouichi Okunishi
Tensor Network States: Algorithms and

Applications( ) (2014)12
Jordan-Wigner 22x72
2014



o

@
®

Kouichi Okunishi

30332646



