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Optimization of neutron-proton pair energy density functional
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Using nuclear density functional theory (DFT), we have studied phenomena in
which neutron-proton pairing correlations play important roles. We developed a computational code
for nuclear DFT calculation that includes neutron-proton pair correlations and constructed a
framework to describe neutron-proton pair condensation in the ground states. We have developed
many-body methods describing physical observables in which neutron-proton pairing correlations play
important roles, such as nuclear matrix elements of two-neutrino emitting double-beta decay,
low-energy excited states and magnetic transitions of odd-odd nuclei, Gamow-Teller resonances, and
beta decay half-lives, and we analyzed the effect of neutron-proton pairing correlations.



Skyrme  ( )
HFBTHO
HFBTHO

¢y

HFBTHO

@

(PnQRPA)

pnQRPA



[1]
©)
S0(8)
M1
8¢ sd
M1
0" 1
B(M1)
[2]
)
pnQRPA
®)
QRPA
QRPA
Rayleigh-Ritz
QRPA 2-3#7

11

0
M1

pnQRPA

QRPA

QRPA

[3]

27
0,1"
1+
M1
pnQRPA
pnQRPA
QRPA
QRPA
QRPA

[1] N. Hinohara and J. Engel, Phys. Rev. C 105, 044314 (2022).
[2] K. Uzawa, N. Hinohara, and T. Nakatsukasa, Prog. Theor. Exp. Phys. 2024, 053D02

(2024).

[3] Q. Liu, J. Engel, N. Hinohara, and M. Kortelainen, Phys. Rev. C 109, 044308 (2024).



8 8 4 1

Gil Hana Hinohara Nobuo Hyun Chang Ho Yoshida Kenichi 81

KIDS density functional for deformed nuclei: examples of the even-even Nd isotopes 2022

Journal of the Korean Physical Society 113 120
DOl

10.1007/s40042-022-00504-z

Hinohara Nobuo Engel Jonathan 105

Global calculation of two-neutrino double-B decay within the finite amplitude method in 2022

nuclear density functional theory

Physical Review C 44314
DOl

10.1103/PhysRevC.105.044314

Nakatsukasa Takashi Hinohara Nobuo 108

Local a -removal strength in the mean-field approximation 2023

Physical Review C 14318
DOl

10.1103/PhysRevC.108.014318

Gil Hana Hinohara Nobuo Hyun Chang Ho Yoshida Kenichi 108

Nuclear mass table in density functional approach inspired by neutron-star observations 2023

Physical Review C 44316

DOl
10.1103/PhysRevC.108.044316




Hinohara Nobuo Oishi Tomohiro Yoshida Kenichi 109

Triplet-odd pairing in finite nuclear systems: Even-even singly closed nuclei 2024

Physical Review C 34302
DOl

10.1103/PhysRevC.109.034302

Liu Qunqun Engel Jonathan Hinohara Nobuo Kortelainen Markus 109

Effects of quasiparticle-vibration coupling on Gamow-Teller strength and 3 decay with the 2024

Skyrme proton-neutron finite-amplitude method

Physical Review C 44308
DOl

10.1103/PhysRevC.109.044308

Washiyama Kouhei Hinohara Nobuo Nakatsukasa Takashi 109

Five-dimensional collective Hamiltonian with improved inertial functions 2024

Physical Review C L051301
DOl

10.1103/PhysRevC.109.L051301

Uzawa K Hinohara N Nakatsukasa T 2024

Generator Coordinate Method with Proton-Neutron Pairing Fluctuations and Magnetic Properties of 2024

N = Z 0dd-0dd Nuclei

Progress of Theoretical and Experimental Physics 053D02

DOl
10.1093/ptep/ptae072




22 12 14

Nobuo Hinohara

Current status and future perspective of nuclear structure calculation for nuclear matrix element

Unraveling the History of the Universe and Matter Evolution with Underground Physics (UGAP2022)

2022

ov BB

2022

2022

2022

Nobuo Hinohara

Systematic calculation of double-beta decay and double electron capture nuclear matrix elements with the finite amplitude
method

The 30th Anniversary Symposium of the Center for Computational Sciences at the University of Tsukuba

2022




Nobuo Hinohara

Nuclear structure calculation for double-beta decay

GPPU Seminar

2022

Nobuo Hinohara

Recent progress in nuclear DFT

YITP Workshop “ Fundamentals in density functional theory" (DFT2022)

2022

2020

2020

Nobuo Hinohara

Calculation of double-beta decay nuclear matrix elements using QRPA

12th symposium on Discovery, Fusion, Creation of New Knowledge by Multidisciplinary Computational Sciences

2020




2021

Nobuo Hinohara

Reduced basis method for DFT linear response

2023 NUCLEI Collaboration Meeting

2023

Nobuo Hinohara

Nuclear pairing and related phenomena in nuclear dynamics

FRIB Theory Seminar

2023

Nobuo Hinohara

Recent development and application of finite-amplitude method for QRPA

DNA-OMEG Workshop on Nuclear structure, reaction and astrophysics

2023




Nobuo Hinohara, Sylvester Agbemava, Kyle Godbey, Witold Nazarewicz, Ante Ravlic, Jhilam Sadhukhan

Local QRPA inertia for symmetric-asymmetric fission dynamics

International Conference on Heavy-lon Collisions at near-barrier energies (FUSION23)

2023

Nobuo Hinohara

Alpha-particle formation and nuclear pairing

Workshop on Nuclear Cluster Physics (WNCP2023)

2023

2023

Nobuo Hinohara

Recent progress in the nuclear matrix element calculation using the finite-amplitude method for QRPA

Theoretical and experimental approaches for nuclear matrix elements of double-beta decay

2023




Nobuo Hinohara

Collective phenomena related to neutron-proton pairing in the ground and excited states around N=Z

Advancing physics at next RIBF (ADRIB24)

2024

Nobuo Hinohara

Spin-triplet pairing in nuclear DFT

RIKEN Symposium Second Workshop on Fundamentals in Density Functional Theory (DFT2024)

2024

Nobuo Hinohara

Pairing rotation and pairing properties in ground states

Reimei Workshop "Intersection of Nuclear Structure and Direct Reacton™

2024

Nobuo Hinohara

Nuclear matrix element for double-beta decay within density functional theory

Unraveling the History of the Universe and Matter Evolution with Underground Physics (UGAP2024)

2024




, Xilin Zhang, Jonathan Engel

2024

2024

Nobuo Hinohara, Tomohiro Oishi, Kenichi Yoshida

Energy-weighted sum rule for multipole and spin-M1 transitions and ground-state properties

The workshop on frontier nuclear studies with gamma-ray spectrometer arrays (gamma24)

2024

FRIB John A. Hannah Distinguished
Professor

(Nazarewicz Witold)

(Engel Jonathan)




(Nakatsukasa Takashi)

(Uzawa Kotaro)

(Kortelainen Markus)

(Zhang Xilin)




