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Motivated by the theory that entropy is characterized as a Noether invariant

associated with symmetry for non-uniform time translation, we have formulated various hierarchies
of non-equilibrium dynamics based on symmetry. In the quantum system, the "thermodynamically
effective action” defined in the thermodynamic state space is constructed from the microscopic
guantum theory. In the stochastic process, by finding a new continuous transformation called
continuous-time reversal, it has become possible to systematically derive a stronger inequality than
the second law of thermodynamics. In the O (2) model under shear flow where the time-reversal
symmetry is broken, it is shown that the two-dimensional continuous symmetry breaking occurs at a
finite temperature. A procedure for concretely deriving fluctuating hydrodynamics from microscopic
mechanics is also found.



(Sasa-Yokokura, PRL, 2016)

1
1-1)

1-2)

2)
2-1)

2-2)

2-3)

3-1)
3-2)
3-3)

4)



Phys. Rev. E
1-2)
2-1)
J. Stat. Mech.
2-2
Phys. Rev. Research.
Phys. Rev. X
2-3)
Phys. Rev. E
3-1) 0(2)
KT
02
Phys.
Rev. Lett.
3-2)

Phys. Rev. Lett.



3-3)

(conformal matter fields )
Hawking-like radiation

Phys. Rev. D

4-1)



40 36 0 10
Dechant Andreas Sasa Shin-ichi Ito Sosuke 4
Geometric decomposition of entropy production in out-of-equilibrium systems 2022
Physical Review Research L012034
DOI
10.1103/PhysRevResearch.4.1012034
Dechant Andreas Sasa Shin-ichi 1
Improving Thermodynamic Bounds Using Correlations 2021
Physical Review X 41061
DOI
10.1103/PhysRevX.11.041061
Sasa Shin-ichi Nakagawa Naoko Itami Masato Nakayama Yohei 103
Stochastic order parameter dynamics for phase coexistence in heat conduction 2021
Physical Review E 62129
DOI
10.1103/PhysRevE.103.062129
Hiraizumi Mao Sasa Shin-ichi 2021
Perturbative solution of a propagating interface in the phase field model 2021
Journal of Statistical Mechanics: Theory and Experiment 103203 103203

DOl
10.1088/1742-5468/ac22fc




Tanogami Tomohiro Sasa Shin-ichi 3

Van der Waals cascade in supercritical turbulence near a critical point 2021

Physical Review Research L032027
DOI

10.1103/PhysRevResearch.3.L032027

Hiura Ken Sasa Shin-ichi 103

Kinetic uncertainty relation on first-passage time for accumulated current 2021

Physical Review E L050103
DOI

10.1103/PhysRevE.103.L050103

Dechant Andreas Sasa Shin-ichi 3

Continuous time reversal and equality in the thermodynamic uncertainty relation 2021

Physical Review Research L042012
DOI

10.1103/PhysRevResearch.3.L042012

Saito Keiji Hongo Masaru Dhar Abhishek Sasa Shin-ichi 127

Microscopic Theory of Fluctuating Hydrodynamics in Nonlinear Lattices 2021

Physical Review Letters 10601

DOl
10.1103/PhysRevLett.127.010601




Tanogami Tomohiro Sasa Shin-ichi 4
XY model for cascade transfer 2022
Physical Review Research L022015
DOI
10.1103/PhysRevResearch.4.1022015
Kawai Hikaru Yokokura Yuki 105
Interior metric of slowly formed black holes in a heat bath 2022
Physical Review D 45017
DOI
10.1103/PhysRevD.105.045017
Ho Pei-Ming Kawai Hikaru Yokokura Yuki 2022
Planckian physics comes into play at Planckian distance from horizon 2022
Journal of High Energy Physics 19
DOI
10.1007/JHEP01(2022)019
Ho Pei-Ming Yokokura Yuki 7
Firewall from Effective Field Theory 2021
Universe 241 241
DOI

10.3390/universe7070241




Ho Pei-Ming Matsuo Yoshinori Yokokura Yuki 104

Distance between collapsing matter and apparent horizon in evaporating black holes 2021

Physical Review D 64005
DOl

10.1103/PhysRevD.104.064005

Yoshida Akira Nakagawa Naoko 4

Work relation for determining the mixing free energy of small-scale mixtures 2022

Physical Review Research 23119
DOl

10.1103/PhysRevResearch.4.023119

Itami Masato Nakayama Yohei Nakagawa Naoko Sasa Shin-ichi 103

Effective Langevin equations leading to large deviation function of time-averaged velocity for 2021

a nonequilibrium Rayleigh piston

Physical Review E "022125
DOl

10.1103/PhysRevE.103.022125

Hiroyoshi Nakano, Yuki Minami, and Shin-ichi Sasa 126

Long-Range Phase Order in Two Dimensions under Shear Flow 2021

Physical Review Letters 160604

DOl
10.1103/PhysRevLett.126.160604




Pei-Ming Ho, Yoshinori Matsuo, and Yuki Yokokura 102
An Analytic Description of Semi-Classical Black-Hole Geometry 2020
Phys. Rev. D 24090
DOI
10.1103/PhysRevD.102.024090
H. Kawai and Y. Yokokura 6
Black Hole as a Quantum Field Configuration, 2020
universe 77
DOI
10.3390/universe6060077
Ken Hiura, Shin-ichi Sasa 177
Microscopic Reversibility and Macroscopic Irreversibility: From a viewpoint of Algorithmic 2019
Journal of Statistical Physics 727-751
DOI
10.1007/s10955-019-02387-0
Naoko Nakagawa, Shin-ichi Sasa 177
Global Thermodynamics for Heat Conduction Systems 2019
Journal of Statistical Physics 825-888

DOl
10.1007/s10955-019-02393-2




Hiroyoshi Nakano, Shin-ichi Sasa 176

Statistical mechanical expressions of slip length 2019

Journal of Statistical Physics 312-357
DOI

10.1007/s10955-019-02302-7

Yuki Minami, Shin-Ichi Sasa 1

Thermodynamic entropy as a Noether invariant in a Langevin equation 2019

Journal of Statistical Mechanics: Theory and Experiment 13213
DOI

10.1088/1742-5468/ab5b8b

Hiroyoshi Nakano, Shin-ichi Sasa 3

Equilibrium measurement method of slip length based on fluctuating hydrodynamics 2019

Physical Review E 33109
DOI

10.1103/PhysRevE.101.033109

Andreas Dechant, Shin-ichi Sasa 12

Fluctuation-response inequality out of equilibrium 2020

Proceedings of the National Academy of Sciences 6430-6436

DOl
10.1073/pnas.1918386117




Nakano Hiroyoshi Shin-ichi Sasa

174

Surface Critical Phenomena of a Free Bose Gas with Enhanced Hopping at the Surface 2018

Journal of Statistical Physics 762-799
DOI

10.1007/s10955-018-2198-3

Shin-ichi Sasa, Sho Sugiura, Yuki Yokokura 99

Thermodynamical path integral and emergent symmetry 2019

Physical Review E 22109
DOI

10.1103/PhysRevE.99.022109

Hiroyoshi Nakano, Shin-ichi Sasa 99

Microscopic determination of macroscopic boundary conditions in Newtonian liquids 2019

Physical Review E 13106
DOI

10.1103/PhysRevE.99.013106

Itami Masato Shin-ichi Sasa 2018

Singular behaviour of time-averaged stress fluctuations on surfaces 2018

Journal of Statistical Mechanics: Theory and Experiment 123210 123210

DOl
10.1088/1742-5468/aaf31c




Yuki Minami, Shin-ichi Sasa 173

The Most Effective Model for Describing the Universal Behavior of a Noisy Kuramoto-Sivashinsky 2018
equation as a Paradigmatic Model

Journal of Statistical Physics 120-139

DOl
10.1007/s10955-018-2125-7

Masahiko Ueda, Shin-ichi Sasa 121

Ueda and Sasa Reply 2018

Physical Review Letters 128902
DOI

10.1103/PhysRevLett.121.128902

Andreas Dechant, Shin-ichi Sasa 6

Current fluctuations and transport efficiency for general Langevin systems 2018

Journal of Statistical Mechanics: Theory and Experiment 63209
DOI

10.1088/1742-5468/aac91a

Andreas Dechant, Shin-ichi Sasa 97

Entropic bounds on currents in Langevin systems 2018

Physical Review E 62101
DOI

10.1103/PhysRevE.97.062101




Ho Pei-Ming Kawai Hikaru Matsuo Yoshinori Yokokura Yuki 2018
Back reaction of 4D conformal fields on static black-hole geometry 2018
Journal of High Energy Physics 56
DOI
10.1007/JHEP11(2018)056
2018
72218
DOI
Naoko Nakagawa Shin-ichi Sasa 119
Liquid-Gas Transitions in Steady Heat Conduction 2017
Physical Review Letters 260602/1-6
DOI
10.1103/PhysRevLett.119.260602
649
2017
54-60

DOl




Hikaru Kawai Yuki Yokokura 3
A Model of Black Hole Evaporation and 4D Weyl Anomaly 2017
Universe 51 51
DOI
10.3390/universe3020051
9
2017
34
DOI
Hiroyuki Fujita Yuya O.Nakagawa Sho Sugiura* Masaki Oshikawa 97
Construction of Hamiltonians by supervised learning of energy and entanglement spectra 2018

Physical Review B

Art. No.075114

DOl
10.1103/PhysRevB.97.075114

Yuya O.Nakagawa Masataka Watanabe Hiroyuki Fujita Sho Sugiura* 9
Universality in volume-law entanglement of scrambled pure quantum states 2018
Nature Communications Art. No.1635

DOl
10.1038/s41467-018-03883-9




98 19 24

Shin-ichi Sasa

Non-equilibrium thermodynamics from information theory

SECOND WORKSHOP ON STOCHASTIC THERMODYNAMICS (WOST 11)

2021

2021
2021

2021
2021

2021

2021




2021

2021

2021
2021

2021
2021

Interior of Typical Black Holes

2021

2021




Andreas Dechant, Shin-ichi Sasa, Sosuke Ito

Geometric decomposition of entropy production in out-of-equilibrium systems

77
2022

77
2022

77
2022

77

2022




77

2022
KPZ

77
2022

77
2022

77

2022




77

2022

Field dynamics inside evaporating black holes

77

2022

Global thermodynamics for heat conduction states

2021

Global thermodynamics for heat conduction states :

ISSP

2022




Yuki Yokokura

Interior of Thermodynamical Black Holes

at String theory, gravity and cosmology 2021 in Posco International Center, Korea (via online)

2021

Yuki Yokokura

Interior of Typical Black Holes

16th Marcel Grossmann Meeting (online)

2021

Yuki Yokokura

Universality of Interior Metric of Typical Black Holes

at Strings and Fields 2021 in YITP (via online)

2021

2020

2020




2020

2020

Lennard-Jones

2020

2020

76

2021

76

2021




Andreas Dechant, Shin-ichi Sasa

Continuous time reversal and equality in the thermodynamic uncertainty relation

76
2021

76
2021

76
2021

76

2021




Masato Itami

Effective Langevin equations leading to large deviation function of time-averaged velocity for a nonequilibrium Rayleigh
piston

33rd Marian Smoluchowski Symposium on Statistical Physics

2020

Yuki Yokokura

Black Hole as a Quantum Field Configuration

KEK Theory Workshop 2020

2020

Yuki Yokokura

Black Hole as a Quantum Field Configuration

4th International Conference on Holography, String theory and Discrete approach in Hanoi

2020

Black Hole as a Quantum Field Configuration

Strings and Fields 2020 in YITP

2020




2019

2019

2019

2019

2019

2019




2019

2019

2019
2019

2019
2019

2019

2019




Thermodynamical path integral and emergent symmetry

2019

2019

Yuki Yokokura

Black Hole as a Quantum Filed Configuration

Strings and Fields 2019

2019

Yuki Yokokura

A Self-Consistent Description Of Time Evolution Of Black Holes Including Collapsing Matter and Hawking Radiation

GR22

2019

Yuki Yokokura

Black Hole as a Quantum Filed Configuration

1-day workshop on Quatum Gravity, RIKEN

2019




Hawking

self-consistent

2019
2019

2019
2019

2019
2019

2019

2019




75

2020

75
2020

75
2020

75

2020




75

2020
75
2020
11
75
2020
75

2020




Shin-ichi Sasa, Andreas Dechant

Fluctuation response inequality out of equilibrium 2018 Nonequilibrium Statistical Physics of Complex Systems

The 8th KIAS Conference on Statistical Physics

2018

Shin-ichi Sasa with Naoko Nakagawa, Michikazu Kobayashi

Stochastic thermodynamics of phase coexistence out of equilibrium

Stochastic thermodynamics : experiment and theory

2018

IGER

2018

Shin-ichi Sasa, with Naoko Nakagawa, Michikazu Kobayashi

Stochastic order parameter dynamics with energetics: phase coexistence under heat conduction

Entropic Fluctuation Relations in Mathematics and Physics

2018




Masato Itami

Singular behavior of time-averaged stress fluctuations on surfaces

Advances in Physics of Emergent orders in Fluctuations

2018

74

2019

Singular behavior of time-averaged stress fluctuations on surfaces

16

2019

Yuki Yokokura

Entropy inside evaporating black holes

One day workshop of quantum field theory and strings

2018




Yuki Yokokura

Thermodynamic entropy as a Noether invariant

2018

Yuki Yokokura

Thermodynamic entropy as a Noether invariant

2019

Yuki Yokokura

A self-consistent solution of evaporating black holes

Sigrav2018

2018

Yuki Yokokura

Energy-momentum tensor inside evaporating black holes

Strings and Fields 2018

2018




Yuki Yokokura

A self-consistent solution of evaporating black holes

15th Marcel Grossmann Meeting

2018

Yuki Yokokura

2018

2018

22

2017

Shin-ichi Sasa

Thermodynamic entropy as a Noether invariant

Frontiers of Quantum and Mesoscopic Thermodynamics 2017

2017




2017

2017

Shin-ichi Sasa Naoko Nakagawa

Liquid-gas transitions in steady heat conduction

East Asia Seminars on Statistical Physics

2017

Thermal pure state path integral and emergent symmetry

2017

Liquid-gas transitions in steady heat conduction

2017




15

2018

73
2018

73
2018

Yuki Yokokura

A Model of Black Hole Evaporation and 4D Weyl Anomaly

Loopsl7, Warsaw University

2017




Yuki Yokokura

A Model of Black Hole Evaporation and 4D Weyl Anomaly

Strings and Fields, YITP Kyoto University

2017

Yuki Yokokura

A Self-consistent Model of Black Hole Evaporation

Quantum Black Holes in the Sky?, Perimeter Institute

2017

Yuki Yokokura

Quantum Fields inside Evaporating Black Holes

KEK theory workshop, KEK

2017

2017




2018

Masato Itami Shin-ichi Sasa

Universal form of stochastic evolution for slow variables in equilibrium systems

30th Marian Smoluchowski Symposium on Statistical Physics

2017

2017

2017

The difference between the heat-induced forces of the Soret effect and the adiabatic piston

15

2018




73

2018

2017

2017

Sho Sugiura

Universality in volume law entanglement of pure quantum states

Quantum Thermodynamics: Thermalization and Fluctuations

2017

Sho Sugiura

Thermal pure state path integral in isolated quantum system and emergent symmetry of thermodynamic entropy

APS March Meeting

2018




2018

73

2018

(Itami Masato)

(00779184) (14301)
(Yokokura Yuki)
(50775616) (82401)
(Nakagawa Naoko)
(60311586) (12101)




(Sugiura Sho)

(20793350)

(12601)




