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Particle correlation effects and new phases of ultra cold Bose-Fermi mixtures
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In the present research, the intermediate correlation phenomena have been
studied of the mixtures of two different ultracold atoms, the mixture of dipole atoms and atom-gas
polarons. We constructed the theoretical methods based on many-body quantum theory, and studied the
phase structures and the properties of these phenomena. For the mixture of dipole fermi atoms, the
existence of the ALS structure phase and the hysteresis of the phase transition has been clarified.
For the atom-gas polarons, we calculated the angular-momentum distribution of the trapped polaron.

We also constructed the theory of the polaron in the aton gas with the dipole interactions, and show
the properties of the dipole polaron.



BF

Dy, Er

(b)

(©

@)



2 ALS

Er-Dy
Takahiko Miyakawa,
Shin Nakamura, Hiroyuki Yabu, "Two-component dipolar Fermi gases in a
spherically symmetric harmonic trap"™, 50th Annual Meeting of the APS Division
of Atomic, Molecular and Optical Physics APS Meeting, 2019/4/2



Physical Review Takahiko Miyakawa, Shin Nakamura,
Hiroyuki Yabu, "Phase separation in trapped dipolar Fermi gases", Phys. Rev.
A101 (2020) 033613-1-6

ALS

Physical Review Kano Watanabe, Eiji Nakano, and Hiroyuki Yabu,
"Bose polaron in spherically symmetric trap potentials: Ground states with zero
and lower angular momenta", Phys. Rev. A99 (2019) 033624-1-16

K.
Nishimura, E.Nakano, K.lida, H.Tajima, T.Miyakawa, H.Yabu, "The ground state
of a polaron in ultracold dipolar Fermi gases International symposium on
Clustering as a Window on the Hierarchical Structure of Quantum Systems",
CLUSHI1Q2020 Physical Review Nishimura
Kazuya Nakano Eiji lida Kei Tajima Hiroyuki Miyakawa Takahiko Yabu Hiroyuki,
"Ground state of the polaron in an ultracold dipolar Fermi gas", Phys. Rev.
A103 (2021) 033324-1-10

Physical Review Tajima Hiroyuki Takahashi Junichi Nakano Eiji
lida Kei, "Collisional dynamics of polaronic clouds immersed in a Fermi sea",
Phys. Rev. A102 (2020) 051302-1-6



5 5 1 1

Nishimura Kazuya Nakano Eiji lida Kei Tajima Hiroyuki Miyakawa Takahiko Yabu Hiroyuki 103

Ground state of the polaron in an ultracold dipolar Fermi gas 2021

Physical Review A 033324-1-11
DOl

10.1103/PhysRevA.103.033324

Hiroyuki Tajima Junichi Takahashi Eiji Nakano Kei lida 102

Collisional dynamics of polaronic clouds immersed in a Fermi sea 2020

Physical Review A 051302-1~-6
DOl

10.1103/PhysRevA.102.051302

Takahiko Miyakawa, Shin Nakamura, Hiroyuki Yabu A101

Phase separation in trapped dipolar Fermi gases 2020

PhysicalL Review 033613(6pages)
DOl

10.1103/PhysRevA.101.033613

Kano Watanabe, Eiji Nakano, and Hiroyuki Yabu 99

Bose polaron in spherically symmetric trap potentials: Ground states with zero and lower 2019

angular momenta

Physical Review A 033624-1-16

DOl
10.1103/PhysRevA.99.033624




Maruyama Tomoyuki Nakano Eiji Yanase Kota Yoshinaga Naotaka 97

Spin polarized phases in strongly interacting matter: Interplay between axial-vector and tensor 2018
mean fields

Physical Review D 114014-1-10

DOl
10.1103/PhysRevD.97.114014

76

2021

76

2021

K. Nishimura, E.Nakano, K.lida, H.Tajima, T.Miyakawa, H.Yabu

The ground state of a polaron in ultracold dipolar Fermi gases International symposium on Clustering as a Window on the
Hierarchical Structure of Quantum Systems

International symposium on Clustering as a Window on the Hierarchical Structure of Quantum Systems (CLUSHI1Q2020)

2020




2020

2020

75
2020

75
2020

Takahiko Miyakawa, Shin Nakamura, Hiroyuki Yabu

Two-component dipolar Fermi gases in a spherically symmetric harmonic trap

50th Annual Meeting of the APS Division of Atomic, Molecular and Optical Physics APS Meeting

2019




74

2019

2019

2019

(Miyakawa Takahiko)

(70439925) (13902)
(Nakano Eiji)
(70582477) (16401)







