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ENRYT 427 ZIZONWTIE, A A VEE 510MeV D SIZB VT, L=2.9-5. 8fm O KIEFEFHE 21T
W, AR O IEFREE A2 X7, £7-. wall source, smeared source DEEEZITH Z L
T, #RD source KFMEIZDOWTHMRGE LTz, NA X1 TIZOWTH FEEROHIFEZATU, FFIZ H-
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510MeV (ZH1F DRI 2T\ &0 BV VE B & RIEROITIEE = 72 L Lz,

(#£3L) We study baryon—baryon interactions (nuclear forces and hyperon forces)

from first—

principles lattice QCD calculations. In the case of positive parity channel, we perform

simulations at m(pi) = 510MeV with L=2.9-5.8 fm lattice volumes and study the volume

dependence of nuclear forces. We also carry out calculations using wall source and smeared

source and examine the source—dependence in the obtained interactions. Similar study is
performed in hyperon forces and the fate of the H-dibaryon state is investigated. In the
negative parity channel, we particularly focus on anti-symmetric LS (ALS) forces. We find

that, although cancellation between symmetric LS forces and ALS forces in AN interaction

does not take place in the SU(3) limit, such cancellation mechanism could be realized by
integrating out the X degrees of freedom. This strongly suggests the importance of AN-XN
coupling. We also perform the calculations of three—nucleon forces at m(pi)=510MeV, and find

the short-range repulsive three—nucleon forces which are similar to those obtained at

heavier quark masses
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1. N.Ishii, “Lattice QCD approach to Nuclear Physics”, Invited talk given at 13" International Conference
on Meson-Nucleon Physics and the Structure of the Nucleon(MENU2013), Rome, Italy, September 30—
October 4, 2013.

2. N.Ishii, “Baryon-baryon interaction from Lattice QCD”, Invited talk given at Lattice Field Theory on
multi-PFLOPS computers, German-Japanese Seminor 2013, Regensburg, Germany, November 6—38,
2013.
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5. N.Ishii, “Hadron Physics and related topics at HPCI”, Invited talk given at Hadron Physics Symposium,
Nagoya University, April 17—19, 2014.

6. N.Ishii, “Baryon-baryon interaction from lattice QCD”, Invited talk given at The 2" International
Symposium on Science at J-PARC, Tsukuba, Ibaraki, Japan, July 12—15, 2014.
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8. T. Doi, for HAL QCD Collaboration, “Quark mass dependence of three-nucleon forces in lattice QCD”

Talk given at “The 32nd International Symposium on Lattice Field Theory (Lattice 2014)”, New York,
USA, 23-28 Jun. 2014.

9. T. Doi, for HAL QCD Collaboration, “Baryon interactions from lattice QCD”, Invited Talk given at
“KEK theory center workshop on J-PARC hadron physics in 2014”, J-PARC, Tokai, Japan, 10-12 Feb.
2014.

10. T. Doi, for HAL QCD Collaboration, “Hadron interactions from Lattice QCD”, Invited Talk given at
“The International workshop on strangeness nuclear physics (SNP2013)”, Xiamen, China, 13-15 Dec.
2013.

11. T. Doi, for HAL QCD Collaboration, “Lattice in Nuclear Physics: Overview & Outlook”, Invited Talk
given at 10th European Research Conference on “Electromagnetic Interactions with Nucleons and Nuclei
(EINN2013)”, Paphos, Cyprus, 28 Oct.- 02 Nov. 2013.

12. T. Doi, for HAL QCD Collaboration, “Quark mass dependence of Three-nucleon forces in Lattice
QCD”, Talk given at JPS meeting, Tokai University, Hiratsuka, Kanagawa, Japan, 27-30 Mar. 2014

13. T. Doi, for HAL QCD Collaboration, “Nuclear Physics from Lattice QCD”, Invited Talk given at
Workshop on “K and post-K computer and fundamental physics”, RIKEN, Wako, Saitama, Japan, 07 Jan.
2014.

14. T. Doi, for HAL QCD Collaboration, “Nuclear Physics from Lattice QCD - Current status and
prospects of lattice nuclear forces -7, Invited Talk given at Workshop on the review and prospects of
Innovative Areas “Fusion of Particle, Nuclear, Astrophysics”, Naruko Onsen, Miyagi, Japan, 20-21 Dec.
2013.

15.M. Yamada, for HAL QCD Collaboration, “Omega-Omega interaction from 2+1 flavor QCD”

Talk given at “The 32nd International Symposium on Lattice Field Theory (Lattice 2014)”, New York,
USA, 23-28 Jun. 2014.

16. T. Hatsuda, “Dense QCD and Compact Stars”, Invited Lecture given at “Matter at Extreme
Conditions”, Kolkata, India, 15 Jan. 2014.

17. T. Hatsuda, “Physics with Hadrons at J-PARC”, From QCD to Compact Stars”, Invited Talk given
at “J-PARC Symposium 2014”, Tsukuba, 14 July, 2014

18. T. Hatsuda, “From QCD to Compact Stars”, Invited Talk given at “Advances and Perspectives in
Computational Nuclear Physics”, Hawaii, 6 Oct. 2014

19. T. Hatsuda, “Zc and Tccfrom Lattice QCD with HAL QCD method”, Invited Talk given at “KEK
Flavor Factory Workshop / Belle II Theory Interface Platform Meeting”, KEK, 31 Oct. 2014

20. S. Aoki, “Nuclear Force from Quarks and Gluons”, ASIAA/CCMS/IAMS/NTU-Physics Joint
Colloquia, June 4, 2013, Taipei, Taiwan.

21. S. Aoki, "Hadron Interactions from lattice QCD", invited talk at Mini-workshop on Lattice QCD and
Hadron Physics, June 5-7, 2013, CCMS/Physics Building, Taipei, Taiwan.




22. S. Aoki, "Nuclear Force from Quarks and Gluons", YITP Colloquium, August 29, 2013, YITP, Kyoto
University, Kyoto, Japan.

23. S. Aoki, "Nuclear Potentials in QCD and their Extensions", invited talk at Miniworkshop on Lattice
QCD, October 18-19,2013, National Taiwan University, Taipei, Taiwan.

24. S. Aoki, "Lattice Studies for Hadron Spectroscopy and Interactions", plenary talk at XV International
Conference on Hadron Spectroscopy "HADRON 2013 in Nara", November 4-8, 2013, Nara Prefectural
New Public Hall, Nara, Japan.
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Nuclear equation of state with strangeness, Nov. 11, 2013, Riken, Japan
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30. T. Inoue, “Medium-heavy nuclei from lattice quantum chromodynamics”, 20th Particles & Nuclei
International Conference (PANIC 2014), University Hamburg, Aug 25-29, 2014

31. K. Sasaki, “Strangeness S=-2 baryon-baryon interactions on the lattice”, ECT* workshop on
“Strangeness in the Universe? Theoretical and experimental progress and challenges”, ECT* Italy, Oct.
21-25,2014.

32. K. Sasaki, “N-Xi and Xi-Xi interactions from lattice QCD”, Sixth Asia-Pacific Conference on Few-
Body Problem in Physics (APFB2014), Hahndorf, Australia, Apr, 7-11, 2014.

33. K. Sasaki, “Lattice QCD study of strangeness S=-2 two-baryon stytem”, The XI th Quark
Confinementand the Hadron Spectrum, Saint-Petersburg State University, Russia, Sep. 8-12, 2014.
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1. | E#&4 Author K.Murano for HAL QCD Collaboration
A A L title Quark mass dependence of Spin-Orbit force in parity-odd NN system from 2+1
flavor QCD
MEREA 5 PoS(LATTICE2013) (2013) ref.235, pp.1-7.
name of journal
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#A bv Cutoff effects on lattice nuclear forces
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6. | EEA4 K. Sasaki for HAL QCD Collaboration

ZA hv Lattice QCD studies of multi-strange baryon-baryon interactions
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