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We have conducted two research projects: the study of "multi-neutron
clusters" that form semi-hierarchies in nuclear layers, and the investigations of characteristic
forces" specific to nuclei that hold the key to connecting these hierarchies. For multi-neutron
clusters, we achieved the first observation of 280, the observation of a dineutron structure, and
completed a detector setup for the production experiment of 10He, where multi-neutron clusters are
expected. In the research on "force,” we developed a highly polarized, high-density 3He target for
measuring spin observables in proton-3He scattering. We measured p-3He elastic scattering with high
precision and extracted spin correlation coefficients, which clarified that this reaction can be a
powerful probe for Fujita-Miyazawa type and isospin T=3/2 sensitive three-body forces. In addition,
we derived spectroscopic factors for orbits with minimal medium effects, demonstrating the high
accuracy of the (p,pN) reaction method.



SAhitF SRE(SMEED): SAAhtEF
\ At FESRB ,?E--

SN,
\ l/ \\\
! \
@
(l*ﬁ \ \ @
,

RIBF
a7E*0: X, y
BHRORFHE -
280 (F&%28) 0He (A2 .4:10)
en 1:
n 280 10He
(Phys.Rev.Lett.96, 252502(2006). ) (). oHe( ).
%0 (Phys.Rev.Lett.116,
102503(2016) 2
|2 : =thih L EREEDBR|
( ) i’ ) FEE
QCD mrem S 2, R
(AFOY & FiFE
260 L8 (2010%)
K [pz o
& 5672 14 16
[E27] 1) FEFEDOEE (km)
B—RENER -
A
[Phys.Rev.C 65, 034003(2002). 1] FALYAREY
T=3/2 T=3/2
AROVE o A—yaeE
(V2 A=9246%)
QCD IA—VE
2.
1)
280 10He ng, llLi
4n(
)
2)
i) T=3/2
@ (b)

T=3/2



ii) (p.pN)

@
1
[(p.pp) )]
280
2)
2-i)
(€)) -3He T=3/2
He
(b) S
( ) RIBF
2-1i)(p.pN)
@ - [(p.pp)
(b)
D
i) e
29F+1H->240+3n
6n 10 E(240+2n2)<0.08 MeV
RIBF - Select decay via 26046
el
10He
5 E =1.09 + 0.04(stat) +
g 50 < 0.18 MeV
@]
HIMAC
R | BF Ol Pl ol L. oo
0 1 2 3 4 5
E(?*O+n+n+n) (MeV)
R6 4
( ).280( )
(2023)].
ii)%*0
29F 280
i)
19B
Editors’ Suggestion [2]

(b)
RIBF i
10He
29F
T=3/2
RIBF  °H(t,*He)3n
1

29F+1H->2¢0+4n

|
20 E = 0461333 (stat) £ 0.13(sys)MeV
I < 0.7MeV
{
0.02(sys)MeV 2
=
810 ‘ ‘
l
-
[
L
0o 1 2 3 4 5

E(?*O+n+n+n+n) (MeV)

270
[Y.Kondo et al., Nature 620, 965-970

20
Nature [1]
lQB
Physical Review Letter

®He



[31

[4]

29F
®Na

[71

c,,at 100 MeV

— CD Bonn
- «---- CD Bonn+A
- INOY04

exp. data

iv) Nature
[51 z=10 [6]
2)-i)
3 3 3/2 (T=372 )
*He Ocalc. /O ini
0 calc. e?(p. at thg mummurr} at 65 MeV ,
*He [8]1 1.0 exp.—e 08 s
RCNP  CYRIC ol dp A E
3He 7 [(T=1/2 dominant)
0.8 /.
p-3He
0.71(1=1/2,3/2)
[9,10] L
| NN NN NN
3/2 0.5 .
SHe
(R1 )
42 (R4 ) T=3/2
2-ii)(p,pN)
@ RCNP
( [ @r 6
) °r o
(p.pN) 7 o 2
A .~ O'This work =
&l 0"« PREX (**°PD) &
g * a, (*8Ca)
CYRIC RCNP 1 o gy |
R ...
0 1 2 SA 1/34 6 7 o
()
()
)
al., Phys. Rev. C 107, 024608 (2023)]
[11]

[1] Y. Kondo et al., Nature 620,965-970 (2023).
[2] K.J. Cook, T. Nakamura et al., Phys. Rev. Lett. 124, 212503 (2020). Editors’ Suggestion
[3] Y.L. Sun, T. Nakamura, Y. Kondo, et al., Phys. Lett. B 814, 136072 (2021).

[4] M. Duer et a

., Nature 606, 678-682 (2022).

[5] S. Bagchi et al.,Phys. Rev. Lett. 124, 222504 (2020).

[6] D.S. Ahn et a., Phys. Rev. Lett. 123, 212501 (2020). Featured in Physics, Editors’ Suggestion
[7] D.S.Ahn et a., Phys. Rev. Lett. 129, 212502 (2022). Featured in Physics, Editors’ Suggestion

[8] A. Watanabe, K. Sekiguchi, et a., Nucl. Inst. and Meth. Phys. Res. A 1043, (2022).
[9] A. Watanabe, S. Nakai, Y. Wada, K. Sekiguchi, et al., Phys. Rev. C 103, 044001 (1-9) (2021). Editors’

Suggestion

[10] A. Watanabe, K. Sekiguchi, et a., Phys. Rev. C 106, 054002 (2022).
[11] T. Wakasa, et a., Phys. Rev. C 107, 024608 (2023).

!
120 140 160 180
0, [deg)

Cy,y

o
-~ O This work
® PREX (*°°Pb)
®ap (*°ca)
e SDR (116—124Sn) ]
* a, (*#sn)

6 7

3A . /34

()
[T. Wakasa et



85 85 64 34

S.Kim, J. Hwang, T. Nakamura, Y. Kondo, Y. Togano, et al. 63
Spectroscopy of 17C above the Neutron Separation Energy 2022
Few-Body Systems 21-1-4
DOl
10.1007/s00601-022-01725-5
M. Holl, S. Lindberg, Y. Kondo, T. Nakamura, Y. Togano, et al. 105
Border of the island of inversion: Unbound states in 29Ne 2022
Physical Reivew C 034301-1-11
DOl
10.1103/PhysRevC.105.034301
S.W. Huang, Z.H. Yang, Y. Kondo, T. Nakamura, Y. Togano, et al. 62
Experimental Study of 4n by Directly Detecting the Decay Neutrons 2021
Few-Body Systems 102-1-7
DOl
10.1007/s00601-021-01691-4
M. Kaneko, T. Murakami, Y. Kondo, T. Nakamura, Y. Togano 822
Rapidity distributions of Z=1 isotopes and the nuclear symmetry energy from Sn+Sn collisions 2021
with radioactive beams at 270 MeV/nucleon
Physics Letters B 136681-1-8

DOl
10.1016/j .physletb.2021.136681




B.D.Linh, A. Corsi, Y. Togano, Y. Kondo, T. Nakamura, et al. 104

Investigation of the ground-state spin inversion in the neutron-rich 47,49 Cl isotopes 2021

Physical Review C 044331-1-16
DOI

10.1103/PhysRevC.104.044331

F. Browne, S. Chen, Y. Togano, Y. Kondo, T. Nakamura, et al. 126

Pairing Forces Govern Population of Doubly Magic 54Ca from Direct Reactions 2021

Physical Revew Letters 252501-1-7
DOI

10.1103/PhysRevLett.126.252501

M_M. Juhasz, Z. Elekes,Y. Togano, Y. Kondo, T. Nakamura, et al. 103

First spectroscopic study of 63 V at the N = 40 island of inversion 2021

Physical Reivew C 064308-1-9
DOI

10.1103/PhysRevC.103.064308

J. Estee, W.G.Lynch, C.Y. Tsang, Y. Kondo, T. Nakamura, Y. Togano, et al. 126

Probing the Symmetry Energy with the Spectral Pion Ratio 2021

Physical Revew Letters 162701-1-8

DOl
10.1103/PhysRevLett.126.162701




A.Bhattacharyya, U.Datta, Y. Togano 104

Neutron capture cross sections of light neutron-rich nuclei relevant for r-process 2021

nucleosynthesis

Physical Review C 045801-1-14
DOl

10.1103/PhysRevC.104.045801

A. Watanabe, S. Nakai, Y. Wada, K. Sekituchi et al. 103

Proton-3He elastic scattering at intermediate energies 2021

Physical Review C 044001:1-9
DOl

10.1103/PhysRevC.103.044001

A. Watanabe, S. Nakai, Y. Wada, K. Sekituchi et al. 62

Analyzing power measurement for p-3He elastic scattering at intermediate energies 2021

Few-Body Systems 112:1-5
DOl

10.1007/s00601-021-01694-1

S.Tagami, T.Wakasa, J. Matsui et al. 104

Neutron skin thickness of Pb 208 determined from the reaction cross section for proton 2021

scattering

Physical Review C 024606 1-4

DOl
10.1103/PhysRevC.104.024606




T.Wakasa, S.Tagami, J.Matsui et al. 29

Reaction cross section of proton scattering consistent with PREX-11 2021

Results in Physics 104749 1-3
DOl

10.1016/j .rinp.2021.104749

M.Takechi, T.Wakasa, S.Tagami et al. 31

Reanalyzes for 42-51Ca scattering on a 12C target at 280 MeV/nucleon based on chiral g folding 2021

mode with Gogny-D1S Hartree-Fock-Bogoliubov densities

Results in Physics 104923 1-5
DOl

10.1016/j .rinp.2021.104923

S. Tagami, T.Wakasa, M.Takechi et al. 33

Folding-model approach to reaction cross section of 4,6,8He+12C scattering at 790 MeV 2022

Results in Physics 105132 1-2
DOl

10.1016/j .rinp.2021.105132

S. Tagami, T.Wakasa, M.Takechi et al. 33

Neutron skin in 48Ca determined from p+48Ca and 48Ca+12C scattering 2022

Results in Physics 105155 1-9

DOl
10.1016/j .rinp.2021.105155




Y.L. Sun, T. Nakamura, Y. Kondo, Y.Togano, et al. 814

Three-body breakup of 6He and its halo structure 2021

Physics Letters B 136072 1-8
DOl

10.1016/j .physletb.2021.136072

M_M. Juhasz, T.Nakamura, Y. Kondo, Y.Togano, et al. 814

First spectroscopic study of 51Ar by the (p,2p) reaction 2021

Physics Letters B 136108 1-8
DOl

10.1016/j .physletb.2021.136108

Z.H. Yang, T.Nakamura, Y. Kondo, Y.Togano, et al. 126

Quasifree Neutron Knockout Reaction Reveals a Small s-Orbital Component in the Borromean 2021

Nucleus 17B

Physical Review Letters 082501 1-8
DOl

10.1103/PhysRevLett.126.082501

G. Jhang, T.Nakamura, Y. Kondo, Y.Togano, et al. 813

Symmetry energy investigation with pion production from Sn+Sn systems 2021

Physics Letters B 136016 1-7

DOl
10.1016/j .physletb.2020.136016




T. Aumann, C. Barbieri, T. Nakamura et al. 118

Quenching of single-particle strength from direct reactions with stable and rare-isotope beams 2021

Progress in Particle and Nuclear Physics 103847 1-88
DOI

10.1016/j . ppnp.2021.103847

M.L. Cortes, T.Nakamura, Y. Kondo, Y.Togano, et al. 102

N=32 shell closure below calcium: Low-lying structure of 50Ar 2020

Physical Review C 064320 1-9
DOI

10.1103/PhysRevC.102.064320

Y. Kubota, T.Nakamura, Y. Kondo, Y.Togano, et al. 125

Surface Localization of the Dineutron in 11Li 2020

Physical Review Letters 252501 1-7
DOI

10.1103/PhysRevLett.125.252501

S. Bagchi, T.Nakamura, Y. Kondo, Y.Togano, et al. 124

Two-Neutron Halo is Unveiled in 29F 2020

Physical Revew Letters 222504 1-7

DOl
10.1103/PhysRevLett.124.222504




K.J. Cook, T.Nakamura, Y. Kondo, Y.Togano, et al. 124

Halo Structure of the Neutron-Dripline Nucleus 19B 2020

Physical Revew Letters 212503 1-7
DOl

10.1103/PhysRevLett.124.212503

A. Revel, T.Nakamura, Y. Kondo, Y.Togano, et al. 124

Extending the Southern Shore of the Island of Inversion to 28F 2020

Physical Revew Letters 152502 1-7
DOl

10.1103/PhysRevLett.124.152502

L. Stuhl, T.Wakasa, et al. 1643

Study of spin-isospin response of 11Li neutron-drip-line nucleus with PANDORA 2020

Journal of Physics 012107 1-6
DOl

10.1088/1742-6596/1643/1/012107

T. Noro, T.Wakasa, et al. 2020

Experimental study of (p, 2p) reactions at 392 MeV on 12C, 160, 40Ca and 208Pb nuclei leading 2020

to low-lying states of residual nuclei

Progress of Theoretical and Experimental Physics 093D02 1-17

DOl
10.1093/ptep/ptaal09




T.L. Tang, T.Wakasa, et al. 124

How Different is the Core of 25F from 240g.s. ? 2020

Physical Revew Letters 212502 1-6
DOl

10.1103/PhysRevLett.124.212502

L. Stuhl, T. Wakasa, et al. 463

Study of spin-isospin responses of radioactive nuclei with the background-reduced neutron 2020

spectrometer, PANDORA

Nuclear Instruments and Methods in Physics Research B 189-194
DOl

10.1016/j .nimb.2019.05.057

A. Watanabe, K. Sekiguchi, et al. 238

Measurement of 3He analyzing power for p-3He elastic scattering at 70 MeV 2020

Springer Proceedings in Physics 483-488
DOl

K. Sekiguchi, Y. Wada, A. Watanabe et al. 238

Complete set of deuteron analyzing powers for dp elastic scattering at 70-300 MeV/nucleon and 2020

three-nucleon forces

Springer Proceedings in Physics 507-512

DOl




S. Nakai, K. Sekiguchi, K. Miki, A. Watanabe et al. 238
Measurement for p-3He elastic scattering with a 65 MeV polarized proton beam 2020
Springer Proceedings in Physics 513-516
DOl
Michimasa S. Imai N. Dozono M. Nakamura T. Takeuchi S et al. 463
New energy-degrading beamline for in-flight Rl beams, OEDO 2020
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 143 147
and Atoms
DOl
10.1016/j .nimb.2019.06.006
Kondo Y. Tomai T. Nakamura T. 463
Recent progress and developments for experimental studies with the SAMURAI spectrometer 2020
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 173 178
and Atoms
DOl
10.1016/j .nimb.2019.05.068
Stuhl L. Sasano M. Wakasa T. Kondo Y. Nakamura T. et al. 463
Study of spin-isospin responses of radioactive nuclei with the background-reduced neutron 2020
spectrometer, PANDORA
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 189 194

and Atoms

DOl
10.1016/j .nimb.2019.05.057




Togano Y. Nakamura T. Kondo Y. Shikata M. Ozaki T. Saito A.T. Tomai T. Yasuda M. Yamada 463
H. Chiga N. Otsu H. Panin V. Zaihong Y. Fujino Y.
New y -ray detector CATANA for in-beam y -ray spectroscopy with fast Rl beams 2020
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 195 197
and Atoms
DOl
10.1016/j .nimb.2019.05.049
Vaquero V. Jungclaus A. Aumann T. Kondo Y. Nakamura T. et al. 124
Fragmentation of Single-Particle Strength around the Doubly Magic Nucleus ?Sn132 and the 2020
Position of the 0f5/2 Proton-Hole State in In131
Physical Review Letters 022501-1-6
DOl
10.1103/PhysRevLett.124.022501
Cortes M.L. Rodriguez W. Nakamura T. et al. 800
Shell evolution of N=40 isotones towards 60Ca: First spectroscopy of 62Ti 2020

Physics Letters B

135071 135071

DOl
10.1016/j .physletb.2019.135071

Ahn D.S. Fukuda N. Geissel H. [Inabe N. Iwasa N. Kubo T. Kusaka K. Morrissey D.J. Murai 123

D. Nakamura T. Ohtake M. Otsu H. Sato H. Sherrill B.M. Shimizu Y. Suzuki H. Takeda H.

Tarasov 0.B. Ueno H. Yanagisawa Y. Yoshida K.

Location of the Neutron Dripline at Fluorine and Neon 2019
Physical Review Letters 212501-1-6

DOl
10.1103/PhysRevLett.123.212501




Corsi A. Kubota Y. Kondo Y. Nakamura T. et al.

797

Structure of 13Be probed via quasi-free scattering

2019

Physics Letters B

134843 134843

DOl
10.1016/j .physletb.2019.134843

Nakano Keita Takashi Nakamura Kondo Yosuke et al. 100

Isotope production in proton-, deuteron-, and carbon-induced reactions on Nb93 at 113 2019

MeV/nucleon

Physical Review C 044605-1-12
DOl

10.1103/PhysRevC.100.044605

Wang H. Takeuchi S. Kondo Y. Nakamura T. et al. 2

Enhancement of element production by incomplete fusion reaction with weakly bound deuteron 2019

Communications Physics 78 1-6
DOl

10.1038/s42005-019-0165-1

Sekiguchi Kimiko 3

Exploring three-nucleon forces via three- and four-nucleon scattering 2020

SciPost Physics Proceedings 029-1-8

DOl
10.21468/SciPostPhysProc.3.029




Watanabe Atomu Nakai Shinnosuke Sekiguchi Kimiko [Inoue Minami Miki Kenjiro Wakasa 3

Tomotsugu et al.

Measurement of 3He analyzing power for p-3He scattering using the polarized 3He target 2020

SciPost Physics Proceedings 020-1-7
DOl

10.21468/SciPostPhysProc.3.020

Inoue Minami Sekiguchi Kimiko Miki Kenjiro Wakasa Tomotsugu et al. 3

Measurement of spin correlation coefficients p-3He scattering at 65 MeV 2020

SciPost Physics Proceedings 004-1-5
DOl

10.21468/SciPostPhysProc.3.004

Sekiguchi Kimiko 60

Experimental Approach to Three-Nucleon Forces via Few-Nucleon Scattering 2019

Few-Body Systems 56-1-5
DOl

10.1007/s00601-019-1523-y

Chen S. Lee J. Togano Y. Kondo Y. Nakamura T. Takeuchi S. Wang S. et al. 123

Quasifree Neutron Knockout from Ca54 Corroborates Arising N=34 Neutron Magic Number 2019

Physical Review Letters 142501-1-7

DOl
10.1103/PhysRevLett.123.142501




Takeuchi Satoshi Nakamura Takashi Shikata Mizuki Togano Yasuhiro Kondo Yosuke te al. 2019

Coulomb breakup reactions of 93,94Zr in inverse kinematics 2019

Progress of Theoretical and Experimental Physics 013D02(10pages)
DOI

10.1093/ptep/pty138

Liu H.N. Obertelli A. Nakamura T. Kondo Y et al. 122

How Robust is the N=34 Subshell Closure? First Spectroscopy of 52Ar 2019

Physical Review Letters

072502(1)~(7)

DOl
10.1103/PhysRevLett.122.072502

Chebotaryov S. Sakaguchi S. Kondo Y. Miki K. Nakamura T. Sekiguchi K. Wakasa T. et al. 2018

Proton elastic scattering at 200 A MeV and high momentum transfers of 1.7-2.7 fm-1 as a probe 2018

of the nuclear matter density of 6He

Progress of Theoretical and Experimental Physics 053D01 (20pages)
DOl

10.1093/ptep/pty048

Leblond S. Marques F.M. Nakamura T. Kondo Y. et al. 121

First Observation of 20B and 21B 2018

Physical Review Letters

262502(1)~(6)

DOl
10.1103/PhysRevLett.121.262502




Wieland O. Bracco A. Camera F. Avigo R. Nakamura T. Kondo Y. et al.

98

Low-lying dipole response in the unstable 70Ni nucleus

2018

Physical Review C

064313(1)~(8)

DOl
10.1103/PhysRevC.98.064313

Yasuda J. Sasano M. Zegers R.G.T. Nakamura T. Kondo Y. Wakasa T. et al.

121

Extraction of the Landau-Migdal Parameter from the Gamow-Teller Giant Resonance in 132Sn

2018

Physical Review Letters

202501(1)~(5)

DOl
10.1103/PhysRevLett.121.132501

Sekiguchi K. Miki K. et al. 23

Experimental Approach to Three-nucleon Forces via Three- and Four-nucleon Scattering 2018

JPS Conference Proceedings 012007 (4pages)
DOI

10.7566/JPSCP.23.012007

Long A. M. Adachi T. Wakasa T. et al. 97

a -unbound levels in 34Ar from 36Ar(p,t)34Ar reaction measurements and implications for the 2018

astrophysical S30(a ,p)CI33 reaction rate

Physical Review C

054613(1)~(9)

DOl
10.1103/PhysRevC.97.054613




Linh B. D. Corsi A. Gillibert A. et al. 109

Onset of collectivity for argon isotopes close to N=32 2024

Physical Review C 034312-1-15
DOl

10.1103/PhysRevC.109.034312

Monteagudo B. Marques F.M. Gibelin J. Orr N.A. et al. 132

Mass, Spectroscopy, and Two-Neutron Decay of 16Be 2024

Physical Review Letters 082501-1-6
DOl

10.1103/PhysRevLett.132.082501

Li P.J. Beaumel D. Lee J. et al. 131

Validation of the 10Be Ground-State Molecular Structure Using 10Be(p,p alpha)6He Triple 2023

Differential Reaction Cross-Section Measurements

Physical Review Letters 212501-1-7
DOl

10.1103/PhysRevLett.131.212501

Kondo Y. et al. 620

First observation of 280 2023

Nature 965 970
DOl

10.1038/s41586-023-06352-6




Chen S. et al.

843

Level structures of 56,58Ca cast doubt on a doubly magic 60Ca

2023

Physics Letters B

138025 138025

DOl
10.1016/j .physletb.2023.138025

Wang H. Yasuda M. Kondo Y. Nakamura T. et al.

843

Intruder configurations in 29Ne at the transition into the island of inversion: Detailed
structure study of 28Ne

2023

Physics Letters B

138038 138038

DOl
10.1016/j .physletb.2023.138038

Liu H. N. et al. 59

STRASSE: a silicon tracker for quasi-free scattering measurements at the RIBF 2023

The European Physical Journal A 121-1-26
DOI

10.1140/epja/s10050-023-01018-3

Corsi A. et al. 840

Searching for universality of dineutron correlation at the surface of Borromean nuclei 2023

Physics Letters B

137875 137875

DOl
10.1016/j .physletb.2023.137875




Pohl T. et al.

130

Multiple Mechanisms in Proton-Induced Nucleon Removal at <mml:math
xmins:mml="http://ww.w3.0rg/1998/Math/MathML"

display="inline"><mml :mrow><mml :mo>?</mml :mo><mml :mn>100</mmI :mn><mml :mtext>?</mml :mtext><mml :m
text>?</mml :mtext><mml :mi>MeV</mml zmi><mml :mo>/</mml :mo><mml :mtext>Nucleon</mml :mtext></mml :mro
w></mml -math>

2023

Physical Review Letters

172501-1-8

DOl
10.1103/PhysRevLett.130.172501

Elekes Z. et al.

844

Shape coexistence in 66Se

2023

Physics Letters B

138072 138072

DOl
10.1016/j .physletb.2023.138072

Kim S. Hwang J.W. Satou Y. Orr N.A. Nakamura T. Kondo Y. et al.

836

Unbound states in 17C and p-sd shell-model interactions

2023

Physics Letters B

137629 137629

DOl
10.1016/j .physletb.2022.137629

Enciu M. Liu H.N. Obertelli A. et al. 129
Extended p3/2 Neutron Orbital and the N = 32 Shell Closure in 52Ca 2022
Physical Review Letters 262501-1-7

DOl
10.1103/PhysRevLett.129.262501




Elekes Z. et al. 106

“ Southwestern” boundary of the N = 40 island of inversion: First study of low-lying bound 2022

excited states in 59 V and 61 V by Directly Detecting the Decay Neutrons

Physical Review C 064321-1-10
DOl

10.1103/PhysRevC.106.064321

Stefanescu A. I. et al. 58

Silicon tracker array for RIB experiments at SAMURAI 2022

The European Physical Journal A 223-1-9
DOl

10.1140/epja/s10050-022-00873-w

Ahn D.S. et al. 129

Discovery of 39Na 2022

Physical Review Letters 212502-1-7
DOl

10.1103/PhysRevLett.129.212502

Lee J. W. Tsang M. B. et al. 58

Isoscaling in central Sn+Sn collisions at 270 MeV/u 2022

The European Physical Journal A 201-1-10

DOl
10.1140/epja/s10050-022-00851-2




Duer M. Aumann T. et al. 606

Observation of a correlated free four-neutron system 2022

Nature 678 682
DOI

10.1038/s41586-022-04827-6

Koiwai T. Wimmer K. et al. 827

A first glimpse at the shell structure beyond 54Ca: Spectroscopy of 55K, 55Ca, and 57Ca 2022

Physics Letters B

136953 136953

DOl
10.1016/j .physletb.2022.136953

Watanabe Atomu Saito Yuko Sekiguchi Kimiko Tateishi Kenichiro Kitayama Sho Maruta 37

Yoshiki Matsui Takaya Miki Kenjiro Umetsu Hiroo Urayama Ren Uesaka Tomohiro

Development of a Polarized Proton Target for Spin-correlation Coefficient Measurements 2022

JPS Conference Proceedings 020905:1-5
DOl

10.7566/JPSCP.37.020905

Watanabe A. Nakai S. Sekiguchi K. Deltuva A. Goto S. Hatanaka K. Hirai Y. 1Ino T. 106

Inomoto D. Inoue M. Ishikawa S. [Itoh M. Kanda H. Kasahara H. Maeda Y. Miki K. Nonaka

K. Ong H. J. Oshiro H. Sakai D. Sakai H. Shibuya S. Tran D. T. Umetsu H. Utsuki Y.

Wakasa T.

Spin correlation coefficient for proton-3He elastic scattering at 100 MeV 2022

Physical Review C 054002:1-9

DOl
10.1103/PhysRevC.106.054002




Tagami Shingo Wakasa Tomotsugu Yahiro Masanobu

43

Slope parameters determined from CREX and PREX2

2022

Results in Physics

106037 106037

DOl
10.1016/j .rinp.2022.106037

Watanabe A. Sekiguchi K. Ino T. Inoue M. Nakai S. Otake Y. Taketani A. Wakabayashi Y.

1043

Absolute 3He polarimetry for a double-chambered cell using transmission of thermal neutrons

2022

Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers,
Detectors and Associated Equipment

167486 167486

DOl
10.1016/j .nima.2022.167486

Wakasa Tomotsugu Tagami Shingo Yahiro Masanobu

43

Skin values of?208Pb and?48Ca determined from reaction cross sections

2022

Results in Physics

106101 106101

DOl
10.1016/j .rinp.2022.106101

Wakasa Tomotsugu Tagami Shingo Matsui Jun Takechi Maya Yahiro Masanobu 107
Neutron-skin values and matter and neutron radii determined from reaction cross sections of 2023

proton scattering on C-12 Ca-40,48, Ni-58, and Pb-208

Physical Review C 024606 1-10

DOl
10.1103/PhysRevC.107.024608




Tagami Shingo Wakasa Tomotsugu Yahiro Masanobu

46

Neutron skin thickness of 116,118,120,122,124Sn determined from reaction cross sections of
proton scattering

2023

Results in Physics

106296 106296

DOl
10.1016/j .rinp.2023.106296

Tagami Shingo Wakasa Tomotsugu Yahiro Masanobu

51

Skin values and matter radii of 208Pb and 58,60,64Ni based on reaction cross section of 3,4He
scattering

2023

Results in Physics

106649 106649

DOl
10.1016/j .rinp.2023.106649

Tagami Shingo Wakasa Tomotsugu Yahiro Masanobu

51

12C+12C scattering as the reference system for reaction cross section

2023

Results in Physics

106675 106675

DOl
10.1016/j .rinp.2023.106675

Tagami Shingo Wakasa Tomotsugu Yahiro Masanobu

51

Determination of matter radius and neutron-skin thickness of 60,62,64Ni from reaction cross
section of proton scattering on 60,62,64Ni targets

2023

Results in Physics

106748 106748

DOl
10.1016/j .rinp.2023.106748




Noro Tetsuo Sakaguchi Satoshi Wakasa Tomotsugu et al. 2023

Experimental study of (p, 2p) reactions at 197 MeV on 12C, 160, 40,48Ca, and 90Zr nuclei 2023

leading to low-lying states of residual nuclei

Progress of Theoretical and Experimental Physics 093D01 1-13
DOl

10.1093/ptep/ptadll6

133 76 82

Takashi Nakamura

Halo and deformation in 31Ne revealed by Coulomb and nuclear breakup reactions

Reimei Workshop “ Intersection of Nuclear Structure and Direct Reaction”

2024

Takashi Nakamura, Takato Tomai, Yosuke Kondo

Coulomb and nuclear breakup reactions of a halo nucleus 31Ne

5th International Workshop on Quasi-Free Scattering with Radioactive-lon Beams 2023

2023

Takashi Nakamura

Short-range correlation study of unstable nuclei using (p,pd) reaction

5th International Workshop on Quasi-Free Scattering with Radioactive-lon Beams 2023

2023




Takashi Nakamura

Observation of 280: What' s next?

The past, Present, and Future of Nuclear Structure Theory in the FRIB ERA

2023

Yohei Matuda, Takashi Nakamura

Study of neutron and proton density distribution and single particle states using the (p,pn) and (p,2p) reactions

SAMURAI International Collaboration Workshop

2023

Takashi Nakamura

DayOne-SAMURAI03, Halo Coulomb breakup-Analysis Update-17B,22C

SAMURAI International Collaboration Workshop

2023

Takashi Nakamura

A New Generation Neutron Detector Array

SAMURAI International Collaboration Workshop

2023




Takashi Nakamura

Exploring multi-neutron systems at SAMURAI at RIBF

Direct reactions and spectroscopy with hydrogen targets: past 10 years at the RIBF and future prospects

2023

Takashi Nakamura

Weakly bound and unbound nuclei near and beyond the neutron drip line

International Symposium on Physics of Unstable Nuclei 2023

2023

Takashi Nakamura

Exploring neutron-rich extremes of the nuclear landscape

UK Nuclear Physics Conference (10P)

2023

2024

2024




6 PFAD

2024
2024
14Be

2024
2024

Takashi Nakamura

Spectroscopy of nuclei near and beyond the neutron dripline

International Workshop on Clustering Aspects in Nuclei and Reactions

2023

Takashi Nakamura

Spectroscopy of weakly bound and unbound nuclei

3rd Japan-France Workshop Few-body problems in Physics: from atoms to quarks

2023




Takashi Nakamura

Spectroscopy of nuclei near and beyond the neutron dripline

ECT* Workshop on Nuclear Physics at the Edge of Stability

2022

Takashi Nakamura

Summary Talk

The 11th International Conference on Direct Reactions with Exotic Beams (DREB2022)

2022

Takashi Nakamura

Spectroscopy of neutron dripline nuclei

Symposium: Developments of Physics of Unstable Nuclei (YKIS2022b)

2022

Atomu Watanabe

Study of three nucleon force via proton-3He scattering

International symposium on Clustering as a Window on the Hierarchical Structure of Quantum Systems (CLUSH1Q2022)

2022




77

2022
3He
77
2022
RCNP
2022
2022

2022




Kimiko Sekiguchi

Experiments of Few-Nucleon Scattering to Explore Three-Nucleon Forces

KITP Conference on ” Opportunities and challenges in few-body physics : Unitarity and Beyond

2022

Kimiko Sekiguchi

Three-Nucleon Forces -old but new forces in nuclei-

15th Asia Pacific Physics Conference

2022

Atomu Watanabe

Measurement of spin correlation coefficient Cy,y for proton-3He elastic scattering

25th European Conference on Few-Body Problems in Physics

2023

100 MeV -33He Cy,y

2023

2023




Kimiko Sekiguchi

Experiment of Few-Nucleon Scattering to Explore Three-Nucleon Forces

25th European Few-Body Conference on Physics

2023

Kimiko Sekiguchi

Experiments on Three-Nucleon Forces in Nuclei

6th Joint Meeting of the Nuclear Physics Divisions of the APS and JPS

2023

Yosuke Kondo

Study of 280 by multi-neutron detection at RIBF-SAMURAI

Magic numbers and shell evolution studied with novel devices and theoretical perspectives, JPS meeting

2023

Yosuke Kondo

SAMURAI activities including 280

2023 Annual Meeting of JSPS/NRF/NSFC A3 Foresight Program “Nuclear Physcis in the 21st Century"

2023




Yosuke Kondo

Four-neutron unbound nucleus 280 studied by the invariant mass method

2023 Annual Meeting of JSPS/NRF/NSFC A3 Foresight Program “Nuclear Physcis in the 21st Century"

2023

Yosuke Kondo

Extremely neutron-rich nuclei beyond the drip line

Advances in Radioactive Isotope Science (ARIS) 2023

2023

Yosuke Kondo

Exploring multi-neutron decay nuclei

Advances in Radioactive Isotope Science (ARIS) 2023

2023

Yosuke Kondo

Recent progress and future perspective of SAMURAI

RIBF Users Meeting 2023

2023




Yosuke Kondo

NEBULA and CATANA status

RIBF Users Meeting 2023

2023

N=20

2023

Yosuke Kondo

Experimental studies of neutron-rich nuclei by multiple-neutron detection at RIBF-SAMURAI

The 2022 annual meeting of the JSPS/NSFC/NRF A3 Foresight Program on two fields, Nuclear Structure and Nuclear Reactions

2022

RCNP

2022




Yosuke Kondo

Experimental studies near and beyond the drip line at SAMURAI

Halo Week 2022

2022

Yosuke Kondo

Experimental studies of nuclei in the vicinity of the neutron-drip line at SAMURAI

Physics of RI: Recent progress and perspectives

2022

Yasuhiro Togano

CslI(Na) array CATANA to measure protons and gamma-rays

Direct reactions and spectroscopy with hydrogen targets: post 10 years at the RIBF and future prospects

2023

Yasuhiro Togano

Electric dipole response of exotic nuclei studued by virtual photon scattering

The Fourth International Conference on Nuclear Pho- tonics (Nuclear Photoncs 2023)

2023




Yasuhiro Togano

Electric dipole response of 52Ca - low-lying dipole strength

7th International Conference on Collective Motion in Nuclear under Extreme Conditions (COMEX7)

2023

Takashi Nakamura

Secondary Beams from 40Ar and 48Ca

40Ar Workshop 2021

2021

Takashi Nakamura

Study of exotic nuclei along the neutron dripline and beyond

2021 CAP(Candadian Association of Physics) Virtual Congress

2021

Takashi Nakamura

Study of dripline phenomena using SAMURAI at RIBF

ECT* Workshop on "Nuclear Physics at the edge of stability"

2021




Takashi Nakamura

Exploring Extremes of the Nuclear Landscape

PERFIK2021 (Malaysian Physical Society Meeting 2021)

2021

2021

2021

Clustering as a window on the hierarchical structure of quantum systems - Opening Remarks

2021




Yasuhiro Togano

Determination of neutron capture cross sections on neutron-rich Cd isotopes

International SAMURAI collaboration workshop 2021

2021

Kimiko Sekiguchi

Review of the experimental activity at RIKEN to explore the three-nucleon interaction

International Workshop on Chiral Dynamics,

2021

Kimiko Sekiguchi

Proton-3He Scattering at Intermediate Energies

24th International Spin Symposium

2021

Atomu Watanabe

Absolute 3He polarimetry for a double-chambered cell using neutron transmission

Polarization in Noble Gases workshop

2021




Atomu Watanabe

Development of a polarized proton target for spin-correlation coefficient measurement

24th International Spin Symposium

2021

3He

2022

-3He

2021

Tomotsugu Wakasa

Nuclear Spin-lIsospin Responses Studied by Nuclear Reactions; A tribute to Munetake Ichimura

24th International Spin Symposium (SPIN2021)

2021




- 2nd-FPP

127

2021

VME

127

2021

Yosuke Kondo

Experimental study of oxygen isotopes beyond the dripline with multiple neutron detection technique

Neutron-Unbound Systems (NUS)

2021

2022




31Ne

2021

2021

2021

2021




2021

2021

Takashi Nakamura

Exploring the extreme of nuclear landscape using radioactive beams

11T Guwahati and Tokyo Tech-2nd Joint Workshop on Topics in Condensed Matter Physics, High-Energy Physics, Cosmology &
Astrophysics

2020

Takashi Nakamura

Dineutron correlation in neutron-rich nuclei

Tokyo Tech-Uppsala Univ. Joint Symposium

2020




Study of in-medium NN interactions by using (p,pN) reactions

2020

Kimiko Sekiguchi

Exploring Three-Nucleon Forces -Achievements of Few-Nucleon Systems-

Symposium of JPS Nuclear Physics and Physical Review C -The 50th Anniversary of Physical Review C-

2021

S. Nakai, K. Sekiguchi, K. Miki, A. Watanabe

Measurement for p-3He elastic scattering with a 65 MeV polarized proton beam

the 8th Asia Pacific Conference on Few-Body Problems in Physics

2021

A. Watanabe, S. Nakai, K. Sekiguchi

Analyzing power measurement for p-3He elastic scattering at intermediate energies

the 8th Asia Pacific Conference on Few-Body Problems in Physics

2021




M. Inoue, K. Sekiguchi, K. Miki, A. Watanabe, S. Nakai

Measurement of spin correlation coefficients for p-3He elastic scattering

the 8th Asia Pacific Conference on Few-Body Problems in Physics

2021
-3He

2021

2021

-3He 3He

2021

2021
2020

2020




Development of the detector systems for the recoil protons from the quasi-free scattering of neutron-rich nuclei at SAMURAI
at RIBF-1

2020
2020
2020
2020
HIME
2020
2020
, , Wang He, ,
2021

2021




CsI(Na)

2021
2021
2021
2021
, , Tohmas Aumann,
6He 3
2021
2021
T. Nakamura

Recent progress of spectroscopic studies of nuclei near and beyond the neutron drip line

Thirty Eighth International Workshop on Nuclear Theory

2019




H. Wang

Spallation Reaction Study for Long-lived Fission Products in Nuclear Waste

2019 International Conference on Nuclear Data for Science and Technology

2019

Y. Kondo

Spectroscopy of Oxygen Isotopes Beyond the Neutron Drip Line

Gordon Research Conference” Exploring Simple Structural Patterns and the Dynamics of Nuclei”

2019

K. J. Cook

Nuclear Structure at the neutron drip-line: determining the halo nature of 19B using Coulomb Breakup

Gordon Research Conference” Exploring Simple Structural Patterns and the Dynamics of Nuclei”

2019

T. Nakamura

Spectroscopy of neutron-drip-line nuclei using SAMURAI at RIBF

27th International Nuclear Physics Conference

2019




H. Wang

Spallation reaction study for long-lived fission products in nuclear waste

27th International Nuclear Physics Conference

2019

T. Tomai

Observation of excited states of 31Ne using nuclear breakup reaction

27th International Nuclear Physics Conference

2019

K. J. Cook

Unravelling the mechanisms for suppression of complete fusion in reactions of 7Li

Heavy lon Accelerator Symposium on Fundamental and Applied Science

2019

T. Nakamura

SAMURAI at RIBF: Recent progress and near-future perspectives

RIBF USERS Meeting

2019




Y. Kondo

Analysis of multiple neutrons detected with NeuLAND+NEBULA

SAMURAI International Collaboration Workshop

2019

T. Nakamura

Multi-neutron clusters

4th International Workshop on Quasi-Free Scattering with Radioactive-lon Beams

2019

T. Nakamura

Exploration of Neutron Drip Line Nuclei at RIBF

14th Asia-Pacific Physics Conference

2019

T. Nakamura

Experiments on neutron-rich nuclei at SAMURAI at RIBF for astrophysics

Workshop on "Origin of Elements and Cosmic Evolution: From Big-Bang to Supernovae and Mergers"

2019




T. Nakamura

Exotic nuclei for investigating hierarchical structure of matter

International Symposium on Clustering as a window on the hierarchical structure of quantum systems

2020

T. Nakamura

Coulomb breakup of halo nuclei

Japan-France Joint Workshop Clusters in quantum systems: from atoms to nuclei and hadrons

2020

T. Nakamura

Study of exotic nuclei along the neutron drip line and beyond

Vth Topical Workshop on Modern Aspects of Nuclear Structure

2020

K. Sekiguchi

Three-nucleon force effects in three- and four-nucleon scattering

the 14h Asia Pacific Physics Conference

2019




K. Sekiguchi

Exploring Three-Nucleon Forces via Three- and Four-Nucleon Scattering

the 24th European Conference on Few Body Problems in Physics

2019
2019
-11
2019 75
2019
28F
2019 75

2019




30F

2019 75
2019
250
2019 75
2019
CATANA/STRASSE
2019

Development of the neutron detector array with high granularity (HIME) for dineutron correlation measurement

2020




2020

HIME

2020

31Ne

2020

2020




Three-Body Forces in Nuclei

AMO

2019

T. Nakamura

Multi-neutron clusters in neutron-rich nuclei

Workshop on Clusters in quantum systems: from atoms to nuclei and hadrons

2019

T. Nakamura

Exploring towards the neutron-rich limit of nuclei, and beyond

57th International Winter Meeting on Nuclear Physics (Bormio Italy)

2019

T. Nakamura

Breakup reactions of neutron-rich nuclei for application to stellar reactions

ECT* Workshop on “ Indirect Methods in Nuclear Astrophysics”

2018




T. Nakamura

Exploration towards the nuclear limit: neutron drip line and beyond

5th Joint Meeting of the Nuclear Physics Division of the APS and the JPS (Hawaii, U.S.A.)

2018

T. Nakamura

Exploration around and beyond the limit of nuclear stability: Exotic structure and reactions

5th Tokyo Tech-Uppsala University Joint Symposium (Uppsala, Sweden)

2018

T. Nakamura

Clustering as a window on the hierarchical structure of quantum systems

SAMURAI International Collaboration Workshop

2018

T. Nakamura

Recent Experiments and Perspectives of SAMURAI

RIBF Users meeting 2018

2018




T. Nakamura

Exploration of extremes of nuclei at SAMURAI at RIBF

SFB1245 Workshop (Mainz, Germany)

2018

T. Nakamura

Search for multi-neutron clusters in unbound excited states of 10He and 280

SAMURAI International Collaboration Workshop

2018

K. Sekiguchi, K. Miki et al.

Complete set of deuteron analyzing powers for dp elastic scattering at 70-300 MeV/nucleon and three-nucleon forces

22nd International Conference on Few Body Problems in Physics (Caen, France)

2018

K. Sekiguchi

Results of Few-Nucleon Scattering from Tohoku University and Future Plan

9th International Workshop on Chiral Dynamics (Durham, U.S.A.)

2018




K. Sekiguchi

Experimental approach to three-nucleon forces via three- and four-nucleon scattering

International Conference on Nuclear Theory in the Supercomputing Era 2018 (Daejeon, Korea)

2018

T. Wakasa

Nuclear spin physics via polarization measurements

23rd International Symposium Spin Physics and Related Phenomena (SPIN2018) (Ferrara, ltaly)

2018

T. Wakasa

Studies of two- and three-nucleon interactions in nuclear reactions

5th Joint Meeting of the Nuclear Physics Divisions of the APS and the JPS (Hawaii, U.S.A.)

2018

2019




Threshold Rule 50

2018

Threshold Rule 50

2018

Takashi Nakamura

2023

Springer

37

Handbook of Nuclear Physics (Chapter: Coulomb breakup and soft E1 excitation of neutron halo
nuclet)

2020

166

, 1 2020




http://be.nucl.ap.titech.ac.jp/cluster/index.html

http://be.nucl.ap.titech.ac.jp/cluster/eng/index.html

(Sekiguchi Kimiko)

(70373321) (12608)

(Wakasa Tomotsugu)

(10311771) (17102)

(Kondo Yosuke)

(00455346) (12608)

(Togano Yasuhiro)

(20517643) (82401)

(Otsu Hideaki)




(Hagino Koichi)

(Uesaka Tomohiro)

(Sasano Masaki)

(Wang He)

(Ino Takashi)

(Hatanaka Kichiji)

(Kanda Hlroki)

(Maeda Yukie)




(Ong Jing)

(Ito Masatoshi)

(Sakaguchi Satoshi)

(Nishibata Hiroki)

(Obertelli Alexandre)

(Liu Hongna)

(Sun Yelei)

(Cook Kaitlin)




(Marques Miguel)

(Revel Aldric)

(Leblond Sylvain)

(Sorlin Olivier)

(Deltuv Arnoldas)

2
International Symposium on Clustering as a window on the hierarchical structure 2020 2020
of quantum systems (CLUSH1Q2020)
International Symposium on Clustering as a window on the hierarchical structure 2022 2022

of quantum systems (CLUSH1Q2022)




University of Surrey

University of York

LPC CAEN GANIL IPN Orsay

GSI Technical University University of Koln
Darmstadt

IMP, CAS Peking University

Seoul National University

1BS

Ewha Womans University

Michigan State University




