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Tentative Program

9 : 25 Opening : Min, Dong-Pil (Seoul National University)

9 : 30 (75 mins) Chairperson: Min, Dong-Pil (Seoul National University) 

        ANDO, Shunichi (TRIUMF, Sungkyunkwan University) (25 mins) 

        "Radiative neutron capture on a proton at the BBN energies" 

        SONG, Y. H. (Seoul National University) (20 mins) 

        “The cross section of  the radiative neutron capture on He3 in effective theory” 

        ABE, Yasuhisa (RCNP/Osaka University) (30 mins) 

        "Synthesis of the Superheavy Elements" 

    

10 : 45 Break (15 mins) 

11 : 00 (90 mins) Chairperson: Lee, Chang Hwan (Pusan National University)

        KAJINO, Taka (University of Tokyo) (40 mins) 

        “Radioactive Nuclei in Supernovae and the Big-Bang Cosmology" 

        TAKATSUKA, Tatsuyuki (Iwate University) (30 mins) 

        "Superfluidity of Lambda and Sigma^- Admixed in Neutron Stars" 

        RYU, Chung Yeol (Sungkyunkwan University) (20 mins) 

        “Application of quark-meson coupling model to dense nuclear matter” 

12 : 30 Lunch (70 mins) 

13 : 40 (65분) Chairperson: Ahn, Jung Keun (Pusan National University) 
       GAI, Moshe (Yale University) (40 mins) 

         "Status  of the  Standard  Solar Model and  Predictions of  Solar  Neutrino Fluxes" 

       HAHN, I. S. Kevin (Ewha Woman’s University) (25 mins) 

       "Experimental study of breakout reactions from the HCNO cycle" 

14 : 45 Break (15 mins) 

15 : 00 (90 mins) Chairperson Youn, M (Seoul National University) 

       MIYATAKE, Hiroari (KEK) (30 mins) 

       "Measurement of the astrophysical 8Li(a, n) reaction cross section" 

       TERANISHI, Takashi (Kyushu University) (30 mins) 

       "Experiments with low-energy radioactive nuclear beams for nuclear astrophysics" 

       HATANAKA Kichiji (RCNP/Osaka University) (30 mins) 

       "RCNP cyclotron facility" 

16 : 30 Break (15 mins)

16 : 45 (50 mins) Chairperson: Yu, Byung Geel (Hankuk Aviation University) 

        BHANG, Hyoung C (Seoul National University) (25 mins) 

       “The Three-body Process in the Weak Interaction Observed in the Decay of  Lambda Hypernuclei” 

       PARK, B. Y. (Chungnam National University) (25 mins) 

        "Neutral pion decay in dense skyrmion matter" 

17 : 35 Closing : BHANG, Hyoung C (Seoul National University) 

18 : 30 Dinner 

Travel information will be provided later. 

Abstracts 

(1) Shunichi Ando (TRIUMF, Sungkyunkwan University) 

"Radiative neutron capture on a proton at the BBN energies" 

The total cross section for radiative neutron capture on a proton, n + p → d  + γ, are evaluated at the big bang nucleosynthesis (BBN) energies. The electromagnetic transition amplitudes are calculated up to next-to leading order within the framework of the pionless effective field theory with dibaryon fields. The values and uncertainties of low-energy constants that appear in the amplitudes are estimated by a Markov Chain Monte Carlo analysis using the relevant low energy experimental data. Our results agree well with other theoretical calculations and the experimental data. We also study theoretical uncertainty in our estimations of the n + p → d  + γ cross section at the BBN energies and discuss that the theoretical estimation of the cross section would be reliable within better than 1% accuracy. 

 (2) Y. H. Song (Seoul National University) 

The cross section of the radiative neutron capture on He3 in effective theory 

An effective field theory technique that combines the standard nuclear physics approach and chiral perturbation theory is applied to the radiative neutron capture on He3 process, He3 + n --> He4 + gamma (hen process). For the initial and final nuclear states, high-precision wave functions are generated via the variational Monte Carlo method using the Argonne v14 potential and Urbana VIII trinucleon interactions, while the relevant transition operators are calculated up to O(Q^4) in HBCPT. The imposition of the renormalization condition that the magnetic moments of He3 and H3 be reproduced allows us to carry out a parameter-free calculation of the hen cross section. The result, σ = (51 +- 2 +- 1 +- ε)~ μb, ε~2, is in reasonable agreement with the experimental values, (54 +- 6)~μb and (55 +- 3)~ μb. This agreement demonstrates the validity of the calculational method previously used for estimating the reaction rate of the solar hep process. 

(3) Yasuhisa Abe (RCNP/Osaka University) 

"Synthesis of the Superheavy Elements" 

A review of the present status will be given on our understanding of reaction mechanisms for synthesis of the superheavy elements (SHEs).  Firstly, what is the superheavy element is briefly reminded, with significance of their synthesis in nuclear physics.  Next, the new two-step model is presented for fusion of massive heavy-ion systems.  It is shown that the model can explain the characteristic features of so-called fusion hindrance observed in the heavy systems.  Thus, the model is useful for calculations of fusion probabilities of SHEs.   Combined with the statistical theory of decay of the compound nucleus, we can calculate residue cross sections for SHEs.  Comparisons will be given on both cold and hot fusion paths.   Furthermore, predictions will be made on heavier systems not yet measured 

(4) Taka Kajino (University of Tokyo) 

"Radioactive Nuclei in Supernovae and the Big-Bang Cosmology" 

Origin of elementary particles and nuclei takes the keys to understand the cosmic history and to resolve the mystery of dark matter and dark energy as suggested from the recent Cosmic Microwave Background anisotropies. We propose a theoretical model of cold dark matter in brane world cosmology which manifests quantum appearance or disappearance of SUSY particles and even mimics accelerating universal expansion. We discuss how strongly the Big-Bang nucleosynthesis (BBN) can constrain these theoretical models. We also discuss the significance of light-to-heavy mass radioactive nuclei in explosive nucleosynthesis and cosmology in the lights of the primary nature of BBN and r-process nucleosynthesis in core-collapse supernovae. 

(5) Tatsuyuki Takatsuka (Iwate University)  takatuka@iwate-u.ac.jp 

"Superfluidity of Lambda and Sigma^- Admixed in Neutron Stars" 

On the basis of hyperon (Y)-mixed neutron stars obtained by the G-matrix-based effective interaction approach, we investigate the occurrence of Lambda and Sigma^- superfluidities due to the 1S0 pairing, with the discussion about the dependence on the YY pairing interaction, effective-mass of Y in medium and the mixing ratio of Y. We conclude that both of Lambda and Sigma^- superfluids are realized and the hyperon cooling scenario (Y-Direct-URCA process combined with Y-superfluidity) is a promising candidate explaining the cooling of colder class neutron stars with unusually low surface temperature. We also discuss how this hyperon cooling is affected by a "less-attractive Lambda-Lambda interaction" suggested by the "NAGARA event" 6_{Lambda-Lambda}He.  

(6) Chung Yeol Ryu (Sungkyunkwan University) 

Application of quark-meson coupling model to dense nuclear matter 

The quark-meson coupling (QMC) model describes the hadronic interaction in terms of the meson exchanges between quarks. We apply this QMC model to high density nuclear matter and neutron star matter. Possible changes of meson masses in nuclear matter is taken into consideration in the QMC model to see their effects on the neutron star mass. We have also considered the Kaon condensation effect together with hyperons in neutron star matter. The results suggest possible existence of relatively small and light neutron stars. Recent experimental discovery of Kaonic S0-state suggests very strong interaction between Kaon and nucleons in nuclear matter. We find that the real part of the Kaon optical potential in matter consistent with our quark model is about 100 MeV. 

 (7) Moshe Gai (Yale University) moshe.gai@yale.edu 

"Status of the Standard Solar Model and Predictions of Solar Neutrino Fluxes" 

The SNO result from neutral current interaction of the salt phase of the detector [1] allows for a measurement of the total solar neutrino flux including all neutrino flavors (electron, muon and tau neutrinos). On one hand it allows for a direct comparison with the result from the charge current interactions which measures the flux of solar electron neutrinos. This comparison confirmed the four decades old solar neutrino problem and its solution via the oscillation of electron neutrino to other neutrino types. This comparison is independent of any solar model and provided the first deviation from the standard model of particle physics. 

The total neutrino flux (neutral current interactions) on the other hand can be compared to the prediction of the Standard Solar Model (SSM) [2]. A significant deficit could suggest further oscillation to sterile neutrinos which can not be detected by the SNO (or any other) detector. Indeed the predictions of the SSM [2] are found to be 17% above the measured SNO salt phase flux [1]. It becomes essential to study in details the accuracy (as well as the absolute values) of inputs to the SSM [3]. 

In this talk we will examine in details how accurately do we know the flux of 8B and 7Be solar neutrinos, as well as the chemical composition of the surface of the sun. We will examine in details nuclear inputs to the SSM including the result from the radioactive beam facilities on the Coulomb dissociation of the 8B as well as conventional measurement with a 7Be target. In spite of strong statements that appeared in the literature we show that the cross section of the 7Be(p,g)8B reaction and the formation of solar 8B still remains the major culprit in nuclear inputs to the SSM. We will also discuss confrontation of the new results on chemical composition of the sun with measurements of helioseismology and the SSM [4]. 

[1] B. Aharmin et al.; nucl-ex/0502021. 

[2] J.N. Bahcall and M.H. Pinsonneault; Phys. Rev. Lett. 92 (2004)121301 

[3] John N. Bahcall and Aldo M. Serenelli; astro-ph/0412096. 

[4] John N. Bahcall, Aldo M. Serenelli and Sarbani Basu; astro-ph/0412440. 

(8) I. S. Hahn (Ewha Woman’s University) 

"Experimental study of breakout reactions from the HCNO cycle" 

There are many key nuclear reactions that require laboratory measurements for understanding stellar sites such as novae, supernovae, and x-ray bursts.  The 14O(alpha, p)17F reaction and 15O(alpha, gamma)19Ne, which are responsible for break-out mechanism from the Hot CNO cycle in explosive hydrogen burnings, have been measured for many years by various groups.  Indirect measurements and direct measurements using radioactive ion beams and new experimental techniques will be discussed.  

(9) Hiroari Miyatake (KEK) hiroari.miyatake@kek.jp 

"Measurement of the astrophysical 8Li(a, n) reaction cross section" 

It has been discussed that (a, n) reactions of light neutron-rich radioactive nuclei play important roles in the r-process at a hot bubble formed in a supernova explosion. In particular, the 8Li(a, n)is one of critical reactions in going to heavier elements across the stability gap of A = 8 not only in the r-process but also in the possible nucleosynthesis at the Big Bang. We will report a result of the exclusive measurement in the energy region of Ecm = 0.7 - 2.6 MeV together with a preliminary one in the lower energy region of Ecm = 0.14 - 1.7 MeV covering the Gamow window at T9=1. The obtained result has ten times better statistics compared to the previous exclusive measurement. An improved astrophysical S-factor will be discussed together with some information of excited states in the compound nucleus, 12B. I will also mention about relevant experimental plan, which will be performed using light neutron-rich RNBs supplied from a new RNB facility, Tokai Radioactive Ion Accelerator Complex (TRIAC). 

(10) Takashi Teranish (Kyushu University) 

"Experiments with low-energy radioactive nuclear beams for nuclear astrophysics" 

Nuclear reactions of unstable nuclei play a key role in explosive nucleosynthesis processes in the universe. We introduce recent research activities on nuclear astrophysics with low-energy radioactive nuclear beams by the CRIB separator at CNS, University of Tokyo. A series of experiments was performed to study proton resonance levels in proton-rich unstable nuclei. The resonance levels may contribute to the hydrogen-burning (p,gamma) reactions under explosive conditions, especially the early stage of the rp-process. The experimental technique and results of resonance levels will be discussed. 

(11) Kichiji Hatanaka (RCNP/Osaka University) hatanaka@rcnp.osaka-u.ac.jp 

"RCNP cyclotron facility" 

The RCNP cyclotron facility consists of a K140 AVF cyclotron, K400 ring cyclotron and experimental apparatuses for pure and applied sciences. The characteristic feature of the system is to accelerate a variety of ions to a wide range of energies from 5 to 400 MeV/nucleon with ultra-high precision. In my talk, I will introduce the performance of accelerators, experimental equipments and recent experimental results on nuclear physics and applications. 

(12) Hyoung C Bhang (Seoul National University) 

On behalf of KEK-PS E462/E508 collaboration 

“The Three-body Process in the Weak Interaction Observed in the Decay of  Lambda Hypernuclei” 

The emitted pair nucleons in the nonmesonic weak decay (NMWD) of  5ΛHe and 

12ΛC have been measured for the first time in coincidence method in the KEK-PS E462 and E508 experiments. The angular correlations of the pair nucleons, either np or nn, were accurately measured. The angular correlation of np pair from the decay showed the predominant back-to-back kinematic events for both hypernuclei which is the signature of the two-body final state.This is the first experimental verification of the long-believed mechanism of non-mesonic weak decay process.  However, those of nn pairs showed significant non-back-to-back kinematic events, in addition to those of back-to-back, which might be considered as a signature of two-nucleon induced non-mesonic weak decay, namely the three-body interaction process in the weak decay of  Λ hypernuclei. More details on other indications of the process will be presented.      

(13) B. Y. Park (Chung Nam National University) 

"Neutral pion decay in dense skyrmion matter" 

We study the density dependence of the decay π0 →γγ and π0 →νν(bar) using the Skyrme Lagrangian to describe simultaneously both the matter background and mesonic fluctuations. Pion properties such as mass and decay constant are modified by the medium. This leads to large suppression at high density of both photo-production from the neutral pion and the reverse process. On the other hand, the breakdown of the Lorentz symmetry makes π0 →νν(bar)  process possible in dense medium. 
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