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We have observed the non-equilibrium dynamics of Bosonic atoms in an optical
lattice system, in which hopping is induced by a sudden quench of the optical lattice depth from a
isolated Mott state. In this system, it was theoretically confirmed by the collaborators that the
system does not reach to a thermal equilibrium state due to Hilbert space fragmentation.
Furthermore, by introducing a two-body loss into the multi-component Fermionic atoms and selectively
removing atoms in the spin singlet state from the system, we have experimentally generated and

observed Dicke states in which only the spin triplet state remains.



Feynman

40

Yb



( [2,0> )

Hilbert Space Fragmentation

10> )

[2,0>

[2,0>



16 16 1 11

Ono Koki Saito Yugo Ishiyama Taiki Higomoto Toshiya Takano Tetsushi Takasu Yosuke 12

Yamamoto Yasuhiro Tanaka Minoru Takahashi Yoshiro

Observation of Nonlinearity of Generalized King Plot in the Search for New Boson 2022

Physical Review X 021033-1 17
DOl

10.1103/PhysRevX.12.021033

Okuno Daichi Nakamura Yuma Kusano Toshi Takasu Yosuke Takei Nobuyuki Konishi Hideki 91

Takahashi Yoshiro

High-resolution Spectroscopy and Single-photon Rydberg Excitation of Reconfigurable Ytterbium 2022

Atom Tweezer Arrays Utilizing a Metastable State

Journal of the Physical Society of Japan 084301-1 8
DOl

10.7566/JPSJ.91.084301

Taie Shintaro Ibarra-Garcia-Padilla Eduardo Nishizawa Naoki Takasu Yosuke Kuno Yoshihito 18

Wei Hao-Tian Scalettar Richard T. Hazzard Kaden R. A. Takahashi Yoshiro

Observation of antiferromagnetic correlations in an ultracold SU(N) Hubbard model 2022

Nature Physics 1356 1361
DOl

10.1038/s41567-022-01725-6

Honda Kantaro Taie Shintaro Takasu Yosuke Nishizawa Naoki Nakagawa Masaya Takahashi 130

Yoshiro

Observation of the Sign Reversal of the Magnetic Correlation in a Driven-Dissipative Fermi Gas 2023

in Double Wells

Physical Review Letters 063001-1 6

DOl
10.1103/PhysRevLett.130.063001




Mikkelsen Mathias Danshita Ippei 107

Relation between the noise correlations and the spin structure factor for Mott-insulating 2023

states in SU(N) Hubbard models

Physical Review A 043313-1 10
DOl

10.1103/PhysRevA.107.043313

Kagamihara Daichi Kaneko Ryui Yamashika Shion Sugiyama Kota Yoshii Ryosuke Tsuchiya 107

Shunji Danshita lIppei

Renyi entanglement entropy after a quantum quench starting from insulating states in a free 2023

boson system

Physical Review A 033305-1 14
DOl

10.1103/PhysRevA.107.033305

Goto Shimpei Kaneko Ryui Danshita Ippei 107

Evaluating thermal expectation values by almost ideal sampling with Trotter gates 2023

Physical Review B 024307-1 7
DOl

10.1103/PhysRevB.107.024307

Mikkelsen Mathias Kaneko Ryui Kagamihara Daichi Danshita Ippei 106

Resonant superfluidity in the Rabi-coupled spin-dependent Fermi-Hubbard model 2022

Physical Review A

"043316-1 10

DOl
10.1103/PhysRevA.106.043316




Enomoto Katsunari Takabatake Ryota Suzuki Takehiro Takasu Yosuke Takahashi Yoshiro Baba

104

Masaaki

Free-bound excitation and predissociation of ytterbium dimers near the 1S0-1P1 atomic 2021

transition

Physical Review A 0313118-1-8
DOl

10.1103/PhysRevA.104.013118

Nagao Kazuma Takasu Yosuke Takahashi Yoshiro Danshita Ippei 3

SU(3) truncated Wigner approximation for strongly interacting Bose gases 2021

Physical Review Research 043091-1-18
DOl

10.1103/PhysRevResearch.3.043091

Kaneko Ryui Danshita Ippei 5

Tensor-network study of correlation-spreading dynamics in the two-dimensional Bose-Hubbard 2022

model

Communications Physics 65-1-7
DOl

10.1038/s42005-022-00848-9

Machida Yoshihiro Danshita Ippei Yamamoto Daisuke Kasamatsu Kenichi 105

Quantum droplet of a two-component Bose gas in an optical lattice near the Mott insulator 2022

transition

Physical Review A L031301-1-6

DOl
10.1103/PhysRevA.105.L031301




Asai Shiono Goto Shimpei Danshita Ippei 2022

Transition between vacuum and finite-density states in the infinite-dimensional Bose?Hubbard 2022

model with spatially inhomogeneous dissipation

Progress of Theoretical and Experimental Physics 033101-1-9
DOl

10.1093/ptep/ptac0ll

Kunimi Masaya Danshita Ippei 104

Nonergodic dynamics of the one-dimensional Bose-Hubbard model with a trapping potential 2021

Physical Review A 043322-1-9
DOl

10.1103/PhysRevA.104.043322

Goto Shimpei Kaneko Ryui Danshita Ippei 104

Matrix product state approach for a quantum system at finite temperatures using random phases 2021

and Trotter gates

Physical Review B 045133-1-9
DOl

10.1103/PhysRevB.104.045133

Kaneko Ryui Douda Yoshihide Goto Shimpei Danshita Ippei 90

Reentrance of the Disordered Phase in the Antiferromagnetic Ising Model on a Square Lattice 2021

with Longitudinal and Transverse Magnetic Fields

Journal of the Physical Society of Japan

073001 073001

DOl
10.7566/JPSJ.90.073001




37 4

13

SU(N) plaquette Fermi-Hubbard model

2022
2022
3
2023
2023
, , Christian Gnandt,
Yb
2023
2023
4

2022




Bose-Hubbard

2023
2023
2023
2023
Bose Renyi
2023
2023

Ryui Kaneko and Ippei Danshita

Simulating correlation-spreading dynamics in the two-dimensional Bose-Hubbard model by the tensor-network method

APS March Meeting 2023

2023




Shimpei Goto, Ryui Kaneko and Ippei Danshita

Efficient Sampling Scheme with Trotter Gates for Evaluating Thermal Expectation Values on Quantum Computers

APS March Meeting 2023

2023

Ryui Kaneko and Ippei Danshita

Tensor-network simulations of correlation-spreading dynamics in two-dimensional quantum

The 1st young researchers® workshop of the Extreme Universe Collaboration

2023

Daichi Kagamihara, Ryui Kaneko, Shion Yamashika, Kota Sugiyama, Ryosuke Yoshii, Shunji Tsuchiya, and Ippei Danshita

Time evolution of Renyi entanglement entropy of free bosons in an optical lattice

The 1st young researchers® workshop of the Extreme Universe Collaboration

2023

Daich Kagamihara, Ryui Kaneko, Shion Yamashika, Kota Sugiyama, Ryosuke Yoshii, Shunji Tsuchiya, and Ippei Danshita

Renyi entanglement entropy after a quantum quench starting from insulating states in a free boson system

Novel Quantum States in Condensed Matter 2022

2022




Ryui Kaneko and Ippei Danshita

Simulating correlation-spreading dynamics in two-dimensional quantum many-body systems by the tensor-network method

Novel Quantum States in Condensed Matter 2022

2022

SU(4) Heisenberg

2022

2022

Mathias Mikkelsen and Ippei Danshita

Comparison between noise correlations and the spin-structure factor in SU(N) Hubbard models

2022

2022

Hilbert space fragmentation

2022

2022




Yuki Nakamura, Ryui Kaneko, and Ippei Danshita

Creating the Ising model with sign-inverted next-nearest-neighbor interaction by using Rydberg atoms

International Conference on Low Temperature Physics 29th International Conference on Low Temperature Physics (LT29)

2022

Ryui Kaneko, Ippei Danshita

Tensor-network study of correlation-spreading dynamics in twodimensional quantum many-body systems

International Conference on Low Temperature Physics 29th International Conference on Low Temperature Physics (LT29)

2022

Mathias Mikkelsen, R. Kaneko, D. Kagamihara and I. Danshita

Resonant superfluidity in Rabi-coupled spin-dependent Fermi-Hubbard model

Atomtronics@enasque 2022

2022

Mathias Mikkelsen, Ryui Kaneko, Daichi Kagamihara, and Ippei Danshita

Resonant superfluidity in the Rabi-coupled spin-dependent Fermi-Hubbard model

Ultracold Atoms Japan 2022

2022




Quantum simulation using ultracold two electron atoms in an optical lattice: nonequilibrium dynamics and fermionic Hubbard
model with SU(N) symmetry

Online School and Discussion Meeting on Trapped Atoms, Molecules and lons (International Centre for Theoretical Science,
Tata institute of Fundamental Research)

2021

Remote experimental control on web using ultracold Yb atoms

IEEE Quantum Week 2021

2021

Yb

2021

2021

2021

2021




King plot

1S0-3P0

2021

2021

2021
2021

2021
2021

2021

2021




77 (2022)

2021

77 (2022)

2021

Comparison between optical-lattice quantum simulations and numerical simulations in quench dynamics of the Bose-Hubbard
model

Workshop on Quantum Information Science with Cold Atoms

2021

Ising

2021

2021




2021
2021
,Mikkelsen Mathias, ,
Rabi 3 Fermi-Hubbard
77 (2022)
2022

M. Mikkelsen, R. Kaneko, D. Kagamihara and I. Danshita

Resonant superfluidity in a Rabi-coupled spin-dependent

77 (2022)
2022
Ising
77 (2022)

2022




77

2022

Yoshiro Hirayama (eds), Koji Ishibashi (eds), Kae Nemoto (eds)

2021

Springer Singapore

347

Hybrid Quantum Systems

http://yagura.scphys.kyoto-u.ac.jp

https://danshita.com/

(Danshita Ippei)

(90586950)

(34419)







