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RNC 

May. 15 Extending the southern shore of the island of inversion to 28F 
T. Uesaka, H. Otsu, Spin isospin Laboratory, 
SAMURAI Team 

May. 28 “A single proton can make a heck of a difference” 
 —Exploring the limits of existence of neutron-rich nuclei— 

T. T. Leung, Spin isospin Laboratory 

Jun. 18 Halo structure of the neutron-dripline nucleus 19B 
H. Otsu, K. Yoneda, SAMURAI Team, Spin 
isospin Laboratory 

Jun. 23 Left-right asymmetry of π meson production from proton collisions 
—New discovery reveals the origin of particle production— Y. Goto, Radiation Laboratory 

Jul. 21 High-temperature short-range order in Mn3RhSi I. Watanabe, Meson Science Laboratory 

Aug. 7 Lithum diffusion in LiMnPO4 detected with μ±SR K. Ishida, Meson Science Laboratory 

Aug. 21 Discovery of "two-neutron halo" in fulorine-29 
—Magicity loss at 20 and emergence of halo structure— 

H. Sakurai, P. Doornenbal, Radioactive 
Isotope Physics Laboratory 

Sep. 16 Mapping of a new deformation region around 62Ti T. Uesaka, Spin isospin Laboratory 

Nov. 5 The impact of nuclear shape on the emergence of the neutron dripline 
T. Otsuka, H. Ueno, Nuclear Spectroscopy 
Laboratory 

Nov. 5 Dirac Fermion Kinetics in 3D curved graphene T. Naito, Quantum Hadron Physics Laboratory 

Nov. 11 Properties of 187Ta revealed through isomeric decay M. Mukai, Nuclear Spectroscopy Laboratory 

Dec. 17 A new discovery on dineutron correlation in neutron halo of Lithium-11  
—Evidence of surface localization of the dineutron found— 

T. Uesaka, Spin isospin Laboratory 

Jan. 13 Broadband high-energy resolution hard X-ray spectroscopy using transition edge 
sensors at Spring-8. 

T. Tamagawa, T. Isobe, High Energy 
Astrophysics Laboratory, Radioactive  
Isotope Physics Laboratory 

Jan. 15 Larger-than-usual rotifer fed to juvenile tuna, successfully produced 
—"Mega-rotifer" created by a heavy ion beam— 

T. Abe, K. Tsuneizumi, Ion Beam Breeding 
Team 

Jan. 21 
Alpha particles found at the surface of nuclei of Sn  
—Unraveling the mystery of the structure of neutron stars and the process of alpha 
decay— 

T. Uesaka, Spin isospin Laboratory 

Feb. 18 Co-precipitation behavior of single atoms of rutherfordium in basic solutions H. Haba, Nuclear Chemistry Research Team 

Mar. 22 Prediction of a new quantum phase "mixed bubble" at ultra-low temperatures. 
—Discovery of quantum partial miscibility between miscibility and immiscibility— 

P. Naidon, Strangeness Nuclear Physics 
Laboratory 

 

KEK 

Nov. 11 
中性子過剰なタンタル核異性体で探る原子核形状の多様性 
—原子核構造の研究から重元素合成の起源天体解明に迫る— 
https://www.kek.jp/ja/press/ipns_pr20201111-2/ 

P. M. Walker, Y. Hirayama 

   

 

List of Preprints (April 2020―March 2021) 

RIKEN NC-NP 

Not Applicable 

RIKEN NC-AC 

Not Applicable 

RIKEN MP 

Not Applicable 

RIKEN QHP 

418 Partial wave decomposition on the lattice and its applications to the HAL QCD method T. Miyamoto et al. 

419 Superfluid phase transitions and effects of thermal pairing fluctuations in asymmetric nuclear 
matter H. Tajima et al. 

420 Non-relativistic expansion of single-nucleon Dirac equation: Comparison between 
Foldy-Wouthuysen transformation and similarity renormalization group Y. Guo, H. Liang 

421 Coulomb energy density functionals for nuclear systems: Recent studies of coulomb exchange 
and correlation functionals T. Naito et al. 

422 Coexistence of giant Cooper pairs with a bosonic condensate and anomalous behavior of energy 
gaps in the BCS-BEC crossover of a two-band superfluid Fermi gas Y. Yerin et al. 

423 Probing Ω-Ω and p-Ω dibaryons with femtoscopic correlations in relativistic heavy-ion collisions K. Morita et al. 

424 How to improve functionals in density functional theory? —Formalism and benchmark 
calculation— T. Naito et al. 

425 Heavy hadronic molecules with pion exchange and quark core couplings: a guide for practitioners Y. Yamaguchi et al. 

426 Theoretical study of Nb isotope productions by muon capture reaction on 100Mo M. Ciccarelli et al. 

427 Spin-dipole mode in a trapped Fermi gas near unitarity H. Tajima et al. 

428 Relativistic density functional theory with finite-light-speed correction for the Coulomb 
interaction: a non-relativistic-reduction-based approach T. Naito et al. 

429 Possible lightest Ξ hypernucleus with modern ΞN interactions E. Hiyama et al. 

430 Lattice QCD and baryon-baryon interactions: HAL QCD method S. Aoki, T. Doi 

431 Study of the pion-pion scatterings with a combination of all-to-all propagators and the HAL QCD 
method Y. Akahosh et al. 

432 Exploring the QCD phase diagram at finite density by the complex Langevim method on a 163 × 
32 lattice S. Tsutsui 

433 Emergent discrete 3-form symmetry and domain walls Y. Hidaka et al. 

434 BCS-BEC crossover and pairing fluctuations in a two-band superfluid/superconductor: a T-matrix 
approach H. Tajima et al. 

435 ΛΛ and NΞ interactions from Lattice QCD near the physical point K. Sasaki et al. 

436 Non-relativistic expansion of Dirac equation with spherical scalar and vector potentials by 
reconstituted Foldy-Wouthuysen transformation Y. Guo, H. Liang 

437 Collisional dynamics of polaronic clouds immersed in a Fermi sea H. Tajima et al. 

438 Towards an ab initio covariant density functional theory for nuclear structure S. Shen et al. 
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439 Predictions of nuclear beta-decay half-lives with machine learning and their impact on r-process 
nucleosynthesis Z. M. Niu et al. 

440 Goldstino spectrum in an ultracold Bose-Fermi mixture with explicitly broken supersymmetry H. Tajima et al. 

441 Quantum kinetic theory for spin transport: general formalism for collisional effects D.-L. Yang et al. 

442 Measurement of the Decays Λc → Σππ at Belle M. Berger et al 

443 First evidence for cos 2β > 0 and resolution of the Cabibbo-Kobayashi-Maskawa quark-mixing 
unitarity triangle ambiguity I. Adachi et al 

444 Measurement of cos 2β in B0 → D (*)h0 with D → KS0π +π – decays by a combined time-dependent 
Dalitz plot analysis of BABAR and Belle data I. Adachi et al 

445 Search for the rare decay of B+ → ℓ +νℓ γ with improved hadronic tagging M. Gelbet et al 

446 Search for a light CP-odd Higgs boson and low-mass dark matter at the Belle experiment I.S. Seong et al, 

447 Measurement of time-dependent CP violation in B 0 → KS0π 0π 0 decays Y. Yusa et al 

448 Search for CP violation with kinematic asymmetries in the D 0 → K +K –π + + π – decay J. B. Kim et al 

449  Observation of transverse Λ/𝛬𝛬𝛬𝛬̅ hyperon polarization in e + + e – annihilation at Belle Y. Guan et al 

450 Observation of Ξ (1620)0 and evidence for Ξ (1690)0 in 𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐+ →  𝛯𝛯𝛯𝛯−𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋+ decays M. Sumihama et al 

451 Measurements of isospin asymmetry and difference of direct CP asymmetries in inclusive B → Xsγ 
decays S. Watanuki et al 

452 First Measurements of absolute branching fractions of the Ξ c+ baryon at Belle Y. B. Li et al 

453 Observation of B + → p𝛬𝛬𝛬𝛬̅K +K – and B + → �̅�𝑝𝑝𝑝ΛK +K + P.-C. Lu et al 

454 Search for the B → Y (4260)K, Y (4260) → J/ψπ +π – decays R. Garg et al 

455 Measurements of branching fraction and direct CP asymmetry in 𝐵𝐵𝐵𝐵± → 𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾± and a search for 
𝐵𝐵𝐵𝐵± → 𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝜋𝜋𝜋𝜋±  A. B. Kaliyar et al 

456  Evidence for the decay 𝐵𝐵𝐵𝐵0 → �̅�𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝜋𝜋𝜋𝜋0 B. Pal et al 

457 Search for 𝛸𝛸𝛸𝛸(3872) and 𝛸𝛸𝛸𝛸(3915) decay into χc1 in B decays at Belle V. Bhardwaj et al 

458 Transverse momentum dependent production cross sections of charged pions, kaons and protons 
produced in inclusive e+e ‒ annihilation at √𝑠𝑠𝑠𝑠 = 10.58 GeV R. Seidl et al 

459 Measurement of branching fraction and final-state asymmetry for the 𝐵𝐵𝐵𝐵�0 → 𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾∓𝜋𝜋𝜋𝜋± decay Y.-T. Lai et al 

460 Evidence for 𝐵𝐵𝐵𝐵+ → hc𝐾𝐾𝐾𝐾+ and observation of 𝜂𝜂𝜂𝜂𝑐𝑐𝑐𝑐(2𝑆𝑆𝑆𝑆) → 𝑝𝑝𝑝𝑝�̅�𝑝𝑝𝑝𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋− K. Chilikin et al 

461 Search for 𝐵𝐵𝐵𝐵0 →  𝛸𝛸𝛸𝛸(3872)𝛾𝛾𝛾𝛾 P.-C. Chou et al 

462 First measurements of absolute branching fractions of the 𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐+ baryon at Belle Y. B. Li et al 

463 Search for Ω (2012) → KΞ (1530) → KπΞ at Belle S. Jia et al 

464 Measurement of the CKM matrix element |Vcb| from 𝐵𝐵𝐵𝐵0 → 𝐷𝐷𝐷𝐷∗−ℓ+𝜈𝜈𝜈𝜈ℓ at Belle E. Waheed et al 

465 Observation of 𝜏𝜏𝜏𝜏− →  𝜋𝜋𝜋𝜋−𝜈𝜈𝜈𝜈𝜏𝜏𝜏𝜏𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− and search for 𝜏𝜏𝜏𝜏− →  𝜋𝜋𝜋𝜋−𝜈𝜈𝜈𝜈𝜏𝜏𝜏𝜏𝜇𝜇𝜇𝜇+𝜇𝜇𝜇𝜇− Y. Jin et al 

466 First measurement of the CKM angle φ3 with 𝐵𝐵𝐵𝐵± → 𝐷𝐷𝐷𝐷(𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋−𝜋𝜋𝜋𝜋0)𝐾𝐾𝐾𝐾± decays P. K. Resmi et al 

467 Observation of a new structure near 10.75 GeV in the energy dependence of the 𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− →
 𝛶𝛶𝛶𝛶(𝑛𝑛𝑛𝑛𝑆𝑆𝑆𝑆)𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋−(𝑛𝑛𝑛𝑛 = 1, 2, 3) cross sections R. Mizuk et al 

468 Azimuthal asymmetries of back-to-back 𝜋𝜋𝜋𝜋± − (𝜋𝜋𝜋𝜋0,𝜂𝜂𝜂𝜂,𝜋𝜋𝜋𝜋±) pairs in 𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− annihilation H. Li et al 

469 Measurements of the branching fractions ℬ(𝐵𝐵𝐵𝐵− → 𝛬𝛬𝛬𝛬�̅�𝑐𝑐𝑐𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐
′0), ℬ(𝐵𝐵𝐵𝐵− → 𝛬𝛬𝛬𝛬�̅�𝑐𝑐𝑐𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐(2645)0) and ℬ(𝐵𝐵𝐵𝐵− →

𝛬𝛬𝛬𝛬�̅�𝑐𝑐𝑐𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐(2790)0) Y. Li et al 

470 Observation of a vector charmoniumlike state in 𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− → 𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠+𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠1(2356)− + 𝑐𝑐𝑐𝑐. 𝑐𝑐𝑐𝑐.  S. Jia et al 

- 370 -

RIKEN Accel. Prog. Rep. 54 (2021) VII. APPENDICES



439 Predictions of nuclear beta-decay half-lives with machine learning and their impact on r-process 
nucleosynthesis Z. M. Niu et al. 

440 Goldstino spectrum in an ultracold Bose-Fermi mixture with explicitly broken supersymmetry H. Tajima et al. 

441 Quantum kinetic theory for spin transport: general formalism for collisional effects D.-L. Yang et al. 

442 Measurement of the Decays Λc → Σππ at Belle M. Berger et al 

443 First evidence for cos 2β > 0 and resolution of the Cabibbo-Kobayashi-Maskawa quark-mixing 
unitarity triangle ambiguity I. Adachi et al 

444 Measurement of cos 2β in B0 → D (*)h0 with D → KS0π +π – decays by a combined time-dependent 
Dalitz plot analysis of BABAR and Belle data I. Adachi et al 

445 Search for the rare decay of B+ → ℓ +νℓ γ with improved hadronic tagging M. Gelbet et al 

446 Search for a light CP-odd Higgs boson and low-mass dark matter at the Belle experiment I.S. Seong et al, 

447 Measurement of time-dependent CP violation in B 0 → KS0π 0π 0 decays Y. Yusa et al 

448 Search for CP violation with kinematic asymmetries in the D 0 → K +K –π + + π – decay J. B. Kim et al 

449  Observation of transverse Λ/𝛬𝛬𝛬𝛬̅ hyperon polarization in e + + e – annihilation at Belle Y. Guan et al 

450 Observation of Ξ (1620)0 and evidence for Ξ (1690)0 in 𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐+ →  𝛯𝛯𝛯𝛯−𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋+ decays M. Sumihama et al 

451 Measurements of isospin asymmetry and difference of direct CP asymmetries in inclusive B → Xsγ 
decays S. Watanuki et al 

452 First Measurements of absolute branching fractions of the Ξ c+ baryon at Belle Y. B. Li et al 

453 Observation of B + → p𝛬𝛬𝛬𝛬̅K +K – and B + → �̅�𝑝𝑝𝑝ΛK +K + P.-C. Lu et al 

454 Search for the B → Y (4260)K, Y (4260) → J/ψπ +π – decays R. Garg et al 

455 Measurements of branching fraction and direct CP asymmetry in 𝐵𝐵𝐵𝐵± → 𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾± and a search for 
𝐵𝐵𝐵𝐵± → 𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝜋𝜋𝜋𝜋±  A. B. Kaliyar et al 

456  Evidence for the decay 𝐵𝐵𝐵𝐵0 → �̅�𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝜋𝜋𝜋𝜋0 B. Pal et al 

457 Search for 𝛸𝛸𝛸𝛸(3872) and 𝛸𝛸𝛸𝛸(3915) decay into χc1 in B decays at Belle V. Bhardwaj et al 

458 Transverse momentum dependent production cross sections of charged pions, kaons and protons 
produced in inclusive e+e ‒ annihilation at √𝑠𝑠𝑠𝑠 = 10.58 GeV R. Seidl et al 

459 Measurement of branching fraction and final-state asymmetry for the 𝐵𝐵𝐵𝐵�0 → 𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝐾𝐾𝐾𝐾∓𝜋𝜋𝜋𝜋± decay Y.-T. Lai et al 

460 Evidence for 𝐵𝐵𝐵𝐵+ → hc𝐾𝐾𝐾𝐾+ and observation of 𝜂𝜂𝜂𝜂𝑐𝑐𝑐𝑐(2𝑆𝑆𝑆𝑆) → 𝑝𝑝𝑝𝑝�̅�𝑝𝑝𝑝𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋− K. Chilikin et al 

461 Search for 𝐵𝐵𝐵𝐵0 →  𝛸𝛸𝛸𝛸(3872)𝛾𝛾𝛾𝛾 P.-C. Chou et al 

462 First measurements of absolute branching fractions of the 𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐+ baryon at Belle Y. B. Li et al 

463 Search for Ω (2012) → KΞ (1530) → KπΞ at Belle S. Jia et al 

464 Measurement of the CKM matrix element |Vcb| from 𝐵𝐵𝐵𝐵0 → 𝐷𝐷𝐷𝐷∗−ℓ+𝜈𝜈𝜈𝜈ℓ at Belle E. Waheed et al 

465 Observation of 𝜏𝜏𝜏𝜏− →  𝜋𝜋𝜋𝜋−𝜈𝜈𝜈𝜈𝜏𝜏𝜏𝜏𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− and search for 𝜏𝜏𝜏𝜏− →  𝜋𝜋𝜋𝜋−𝜈𝜈𝜈𝜈𝜏𝜏𝜏𝜏𝜇𝜇𝜇𝜇+𝜇𝜇𝜇𝜇− Y. Jin et al 

466 First measurement of the CKM angle φ3 with 𝐵𝐵𝐵𝐵± → 𝐷𝐷𝐷𝐷(𝐾𝐾𝐾𝐾𝑠𝑠𝑠𝑠0𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋−𝜋𝜋𝜋𝜋0)𝐾𝐾𝐾𝐾± decays P. K. Resmi et al 

467 Observation of a new structure near 10.75 GeV in the energy dependence of the 𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− →
 𝛶𝛶𝛶𝛶(𝑛𝑛𝑛𝑛𝑆𝑆𝑆𝑆)𝜋𝜋𝜋𝜋+𝜋𝜋𝜋𝜋−(𝑛𝑛𝑛𝑛 = 1, 2, 3) cross sections R. Mizuk et al 

468 Azimuthal asymmetries of back-to-back 𝜋𝜋𝜋𝜋± − (𝜋𝜋𝜋𝜋0,𝜂𝜂𝜂𝜂,𝜋𝜋𝜋𝜋±) pairs in 𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− annihilation H. Li et al 

469 Measurements of the branching fractions ℬ(𝐵𝐵𝐵𝐵− → 𝛬𝛬𝛬𝛬�̅�𝑐𝑐𝑐𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐
′0), ℬ(𝐵𝐵𝐵𝐵− → 𝛬𝛬𝛬𝛬�̅�𝑐𝑐𝑐𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐(2645)0) and ℬ(𝐵𝐵𝐵𝐵− →

𝛬𝛬𝛬𝛬�̅�𝑐𝑐𝑐𝛯𝛯𝛯𝛯𝑐𝑐𝑐𝑐(2790)0) Y. Li et al 

470 Observation of a vector charmoniumlike state in 𝑒𝑒𝑒𝑒+𝑒𝑒𝑒𝑒− → 𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠+𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠1(2356)− + 𝑐𝑐𝑐𝑐. 𝑐𝑐𝑐𝑐.  S. Jia et al 
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nuclear binding energies and radii in spherical nuclei T. Naito et al 

474 The HAL QCD potential in I = 1 ππ system with the ρ meson bound state Y. Akahoshi et al 

475 Analysis for Lorentzian conformal field theories through sine-square deformation X. Liu, T. Tada 

476 Hybrid quantum annealing via molecular dynamics H. Irie et al 
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480 Are atoms spherical? T. Naito et al 

481 Second and fourth moments of the charge density a Consistent description for cluster dynamics 
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482 Ab initio construction of the energy density functional for electron systems with the 
functional-renormalization-group-aided density functional theory T. Yokota, T. Naito 

483 Dirac Fermion kinetics in three-dimensionally curved graphene Y. Tanabe et al 

485 Consistent description for cluster dynamics and single-particle correlation T. Naito et al 

487 Field theoretical aspects of one-dimensional Bose and Fermi gases with contact interactions N. Itagaki, T. Naito 

488 Second order chiral kinetic theory under gravity and antiparallel charge-energy flow Y. Sekino, Y. Nishida 

489 Tensor effects on shell-structure evolution in N = 82 isotones and Z = 50 isotopes in the relativistic 
Hartree-Fock theory T, Hayata et al 

490 Exploring effects of tensor force and its strength via neutron drops Z. Wang et al 

491 Most charming dibaryon near unitarity Z. Wang et al 

492 Nuclear energy density functionals from empirical ground-state densities Y. Lyu et al 

493 Optical spin transport in ultracold quantum gases G. Accorto et al 
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