RCNP Workshop on the Importance of Tensor Interactions in Nuclear and
Hadron Structures
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RCNP Workshop on the importance of Tensor Interactions in Nuclear and Hadron
Structure has been held in RCNP on July 11-12, 2013 and 82 scientists attended the
workshop. This workshop was supported by RCNP and also by a Grants-in-Aid for Scientific
Research “Effects of tensor forces in nuclear structure and search for hidden interactions in
nuclei”.

The tensor interactions are the main part of the pion exchange interactions that is the most
important part of the nuclear forces. However it is extremely difficult to be treated in mean
field models and thus no theoretical models of nuclei includes the tensor forces explicitly,
except for extremely light nuclei. In the last decades, changes of magic numbers and single-
particle orbitals as well as a strong mixing of s- and p-waves in the halo of !'Li present the
importance of tensor interactions in nuclear structure. Recent experimental and theoretical
studies in wide ranges of proton and neutron ratios open a new view to the nuclear structure
and show the necessity of tensor forces.

The tensor forces are considered to be important not only in nuclear structure but also in
hadron structure.

In addition, the tensor interactions are known to provide a strong binding energy in “He
nucleus and thus they provide a driving force to form clusters in nuclei. Studies of new
cluster forms in excited states are a strongly related subject.

Under such a situation, we have discussed some of the past and recent studies of tensor
interactions and cluster formations aiming to see the related future perspective.

Many epoch making talks were presented at the workshop in experimental and theoretical
developments of hadrons and nuclei related to tensor interactions as well as the new forms of
alpha-clusters in nuclei. 31 talks have been presented in the workshop.

The organizers of the workshop are listed below.
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RCNP Workshop on the Importance of Tensor Interactions in Nuclei and Hadreon structure @lecture room on 4th floor of RCNP

7TH11H [Toki]:Chair
10:00 5K Tanihata Introduction to the meeting
10:15 e Myo Z_;Z;/i:tiﬁ{ijﬁ*fi;féiﬁ‘&?@?)y)L7](7)@]%(Imponance of the tensor forces in light
10:45 R Tamii Spin-M1 sum-rule and tensor correlation in the ground states of N=Z nuclei.
11:15 biar g Horiuchi Tensor correlations in 4He studied with spin-dipole responses
11:45 SORHETEE Miki Study of the tensor correlations in 4He via the 4He(p,dp) reaction
12:15 FPEEiE  Wakasa Spin-parity separation and tensor correlation effects in spin-dipole resonances
lunch [Horiuchi]:chair
13:30 KB Otsuka Tensor force and shell structure —A personl history =
14:00 MigEAs7  Kato Perspective of Bruekner-AMD
14:30 MIEF Ogawa Strongly tensor correlated Hatree-Fock theory and importance of pions in nuclei
15:00 YEIFEE  Horii TILEDE BiE‘?fé"E‘CSH‘E@%D‘J‘ILﬁ-Q;ﬁ%&31§7) Effect of tensor force in triton including the
delta degrees of freedom and its relation of three-body force
15:30 FEL Ong Tensor forces and High momentum nucleons
coffee [Hosaka]:chair
16:30 fHiEE  Ttoh Study of a-cluster gas states in 12C, 160
17:00 fIE K lijima Studies on heavy hadreons at Belle
17:30 LHEESE Yasui Tensor force in exotic hadron-nuclear systems with charm and bottom flavor
18:00 IHHEZ Yamaguchi  $WZ 3 —2 %8B TFYF Y 7 X4 3) 4+ VOB (Exotic dibaryons with a heavy antiquark)
18:30 MRS Kawabata SScy:lt‘ir:z;c measurement of monopole transition strengths at low excitation energies using o-inelastic
19:00 Reception
7TH12H [Tamii]:Chair
9:30 JELEK3ET- Hiyama AN—2N coupling in A=4 A hypernuclei)
10:00 gARfRAK  Suzuki Roles of three-nucleon and tensor forces in nuclear structure
10:30 FHEFEE  Utsuno Tensor—force driven shell evolution with large-scle shel-model calculations
11:00 #e)ll3hsE  Sagawa Tesnro interactions and deformations of Ne and Si isotopes and corresponding Ne hypernuclei
11:30 HIEE Aol Study of shell evolution via in-beam gamma-ray spectroscopy -Shell evolution and Tensor interaction-
12:00 A Imai Spectroscopic factors of low-lying bound states in 31Mg
lunch [Tohsaki]:chair
13:30 REFFiR — Kumano Hadronic molecule in the heavy quark region
14:00 K4+ Ohkoda ;:,K;Ig:gi; THHRENB TN A Y V5T K (Molecular state of heavy meson formed by
14:30 AARHEER Funaki Alpha cluster states in nuclei
15:00 A/ Akimune Search for a-cluster gas by inverse kinematics reactions
coffee [Tanihata]:chair
16:00 TR G.L Zhang Sudy of the effect of three body force from 100A MeV 12C+12C elastic scattering
16:30 EMH#  Fujita Collective Excitations studied by Gamow-Teller Transitions
17:00 U Oryu On tk‘le NN-potential property in one meson transfer region by NN and NNo three-body Faddeev
equations
17:30 MitHE 2 Itagaki Cluster-shell competition and role of non-central interactions
18:00 3RPE Uesaka Spin-orbit splitting and tensor force



