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In this research project, | studied various quantum few-body and many-body
phenomena that are realized with ultracold atoms. In particular, the last two years are devoted to
hydrodynamics with spacetime-dependent scattering length and I showed that the spacetime-dependent
scattering length appears in hydrodynamic equations with a bulk viscosity by using nonrelativistic
general coordinate invariance and conformal invariance. Furthermore, the bulk viscosity in the
high-temperature limit was computed with a systematic expansion in terms of fugacity.



1995

/2-



2
4
exp[ (1t /n)"2/27]
p

2

) 2 3
2
3
3
3
2

( ¢ _2)






12 12 1 1

Takuya Furusawa, Yusuke Nishida 99

Boson-fermion duality in four dimensions 2019

Physical Review D 101701
DOI

10.1103/PhysRevD.99.101701

Yusuke Nishida 410

Viscosity spectral functions of resonating fermions in the quantum virial expansion 2019

Annals of Physics 167949
DOI

10.1016/j .aop-2019.167949

Takaaki Anzai, Yusuke Nishida 100

Two-dimensional imbalanced Fermi gas in antiparallel magnetic fields 2019

Physical Review A 43615
DOI

10.1103/PhysRevA.100.043615

Fujii Keisuke, Yusuke Nishida 395

Low-energy effective field theory of superfluid 3He-B and its gyromagnetic and Hall responses 2018

Annals of Physics 170-182
DOI

10.1016/j .aop-2018.06.003




Nishida Yusuke 97

Universal bound states of one-dimensional bosons with two- and three-body attractions 2018

Physical Review A 61603
DOI

10.1103/PhysRevA.97.061603

Fujii Keisuke, Yusuke Nishida 98

Hydrodynamics with spacetime-dependent scattering length 2018

Physical Review A 63634
DOI

10.1103/PhysRevA.98.063634

Takaaki Anzai and Yusuke Nishida 95

Two-dimensional Fermi gas in antiparallel magnetic fields 2017

Physical Review A

051603(R), 1-6

DOl
10.1103/PhysRevA.95.051603

Yusuke Nishida 118
Semisuper Efimov Effect of Two-Dimensional Bosons at a Three-Body Resonance 2017
Physical Review Letters 230601, 1-5

DOl
10.1103/PhysRevLett.118.230601




Yuta Sekino, Shina Tan, and Yusuke Nishida 97

Comparative study of one-dimensional Bose and Fermi gases with contact interactions from the 2018

viewpoint of universal relations for correlation functions

Physical Review A 013621, 1-7
DOl

10.1103/PhysRevA.97.013621

Yuta Sekino and Yusuke Nishida 97

Quantum droplet of one-dimensional bosons with a three-body attraction 2018

Physical Review A

011602(R), 1-5

DOl
10.1103/PhysRevA.97.011602

Yusuke Nishida 94
Renormalization group analysis of graphene with a supercritical Coulomb impurity 2016
Physical Review B 85430
DOI

10.1103/PhysRevB.94.085430

Yusuke Nishida 93
Transport measurement of the orbital Kondo effect with ultracold atoms 2016
Physical Review A 11606

DOl
10.1103/PhysRevA.93.011606




23 19 14

Yusuke Nishida

Zoo of quantum halos

Few-body Physics in Cold Atomic Gases

2019

Yusuke Nishida

Conformality, bulk viscosity, and contact correlation

2019

Yusuke Nishida

Conformality, bulk viscosity, and contact correlation

The Fourth Kyoto-Beijing-Tokyo Workshop on Ultracold Atomic Gases

2019

Yusuke Nishida

Conformality, bulk viscosity, and contact correlation

Universal Physics in Many-Body Quantum Systems -- From Atoms to Quarks

2019




Yusuke Nishida

Few-body universality: Efimov effect and its application and extension

Quantum Few- to Many-Body Physics in Ultracold Atoms

2018

Yusuke Nishida

Novel few-body universality and many-body crossover physics

Universal Physics in Many-Body Quantum Systems -- From Atoms to Quarks --

2018

2018

Boson-fermion duality in four dimensions

2019




Yusuke Nishida

Kondo effect and its transport measurement with ultracold atoms

From Few To Many: Exploring quantum systems one atom at a time

2017

Yusuke Nishida

Zoo of quantum halos

The 2nd Tokyo-Beijing Workshop on Ultracold Atoms

2017

Yusuke Nishida

Zoo of quantum halos

Critical Stability of Quantum Few-Body Systems

2017

Yusuke Nishida

Zoo of quantum halos

Hadrons and Nuclear Physics Meet Ultracold Atoms: a French-Japanese Workshop

2018




Yusuke Nishida

Novel few-body universality and many-body crossover physics

Few-body Physics in Cold Atomic Gases

2016

Yusuke Nishida

Kondo effect and its transport measurement with ultracold atoms

CEMS Topical Meeting on Cold Atoms

2016

Yusuke Nishida

Few-body universality: from Efimov effect to super Efimov effect

The 23rd European Conference on Few-Body Problems in Physics

2016

Yusuke Nishida

Low-energy effective field theory of superfluid 3He-B and its gyromagnetic and Hall responses

Topological Materials Science: Intensive-Interactive Meeting

2016




Yusuke Nishida

Low-energy effective field theory of superfluid 3He-B and its gyromagnetic and Hall responses

EPIQS-TMS Trans-Pacific Conference on Topological Quantum Materials

2016

Low-energy effective field theory of superfluid 3He-B and its gyromagnetic and Hall responses

1THES

2017

Yusuke Nishida

Novel few-body universality and many- body crossover physics

595th International Wilhelm und Else Heraeus-Seminar "Cold Atoms meet Quantum Field Theory"

2015

KEK

2015




2016

71

2016

2018




