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1. WERFIEER & LCEY RECABERICT > BBV Tl IR E % <
&V, (Please write your activity during this stay briefly.)

First of all, it was my great honor to be able to give a plenary talk on “New Frontiers
in Supernova Physics: Collapsar MHD Jets and the r Process” at the Ist NAOJ Visiting Fellow
Workshop on Element Genesis and Cosmic Chemical Evolution: From Supernovae to the Creation
of Life, October 17-19, RIKEN.

We also worked on several interesting problems with Prof. Kajino and his group members
together with Prof. Cheoun, Prof. Balantekin, and Prof. Famiano. The details are reported

below.

2. AEBEAMERL LTELAEREBT D VWTHEIZEEELLE &V, (Please



write your research products from this stay briefly.)

We prepared or submitted the following papers: 1. The effects of a primordial magnetic
field on large scale structure and the cosmic microwave background (together with Prof
Kajino and Dr. Yamazaki) ; QHD equation of state for strongly magnetized neutron stars
(together with Prof. Cheoun and Prof. Maruyama) ; 3. Explosive nucleosynthesis of r-process
elements in collapsars for long gamma-ray bursts (together with Dr. Nakamura and Prof
Kajino); 4. Neutrine interaction cross sections in the supernova nucleosynthesis (together

with Prof. Famiano and Prof. Kajino).

3. TOHECSOVWTHBERRHVELELREE L&A, (Please write any
comments on this program.)

My visit is always very productive and pleasant scientifically. This is a fruitful
collaboration exchange program which has produced a large volume of research papers over

the past years and should be continued

Q?) AT I Lawrence Livermore National Laboratory,
University of California (U.S.A)
K4 Richard N. Bovd
WELEHAR 2012 4F 10 A 4 H~29 H

1. BERFREBEL LTELRXEHEPIZT- EBICOWTHBICBEES
# &\, (Please write your activity during this stay briefly.)

I gave an invited talk on my favorite subject “Stardust, Neutrinos, Supernovae, and the
Chirality of the Amino Acids” at the Lst NAOJ Visiting Fellow Workshop on Element Genesis
and Cosmic Chemical Evolution: From Supernovae to the Creation of Life, October 17-19,
RIKEN. This paper is based on my research collaboration with Prof. Toshitaka Kajino at
NAQJ and Prof. Takashi Onaka at the University of Tokyo. During my extensive stay at NAOJ
1 worked on the following two papers: The next work on Amino Acid Chirality (with Profs

Toshitaka Kajino, Takashi Onaka and Michael Famiano). The truncated r—process in black

hole Torming supernovae (with Dr. Wako Aoki, Prof. Toshitaka Kajino, and Dr. Takuma Suda)

2. AEMBEERFAEEL LTELAERRBCOVTHBIIEBFELEE Y, (Please
write your research products from this stay briefly.)

1. We developed the next phase of the Amino Acid Chirality paper, as noted above. However,
since a large dimensional calculations of molecular dynamics of the amino acids or
compounds are required, we started looking for and inviting experts in chemistry or
mqlecular biology who canmanage such large dimensional numerical simulation calculations.

2. Tntegrating our collaborative products in the Amino Acid Chirality work, I published



a book entitled “Stardust, Supernovae and the Molecules of Life” from Springer (2012).
3. The truncated r—process paper was submitted to Astrophysical Journal. The next phase
of the this work is to combine our nucleosynthesis caleulation with numerical hydrodynamic
simulation of the supernova ejecta. We have just started this extensive project with Prof.

Toshitaka Kajino and his students.

3. TOHECZSOWTHEBERELVELELREEEF X, (Please write any
comments on this program.)

I ever have had several pleasant and productive scientific exchange visits to NAOJ in the
past, and this visit has been also very fruitful. Our Amino Acid Chirality work promises
to be a new paradigm in understanding the origin of life on Earth, so this work is expected
to have a huge impact on worldwide science. Our exchanges over the past years have produced
a large body of published papers, and I expect this to éontinue from the present visit,

and possible future visits.
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1. BERMFEE L LTELIRIXEHETICT o eEBFHICONWTHEIZBEE
72 &\, (Please write your activity during this stay briefly.)

This was my first trip to Japan, and I was very honored to give a colloguium talk at NAQJ
on “Recent progress in spectroscopic observations in metal-poor halo stars” . I also
gave an invited plenary talk on “Chemical Abundances in the Most Metal-Poor Stars” at
the 1st NAOJ Visiting Fellow Workshop on Element Genesis and Cosmic Chemical Evolution:

From Supernovae to the Creation of Life, October 17-19, RIKEN.

2. AEBERENERL LTALNERREICODVWTHBEICEEE{E X, (Please
write your research products from this stay briefly.)

Although my stay at NAOJ Mitaka and RIKEN Wako was very short, I could find many experts
on nucleosynthesis, nuclear physics and astrophysics_there and I very much enjoyed our
discussions on the element genesis. I was strongly impressed by the synergetic
collaboration going on at NAOJ Mitaka between two groups which Dr. Acki conducts in
SUBARU-HDS group and the theoretical astrophysics group directed by Prof. Kajino. Also
in the workshop at RIKEN, I was impressed by the cooperative activity of many nuclear
astrophysicists in Japan. It was a precious opportunity for me to learn how to promote

an interdisciplinary collaboration in joint consortium of astronomy and nuclear physics



because we are going to organize a big conference Nuclei in the Cosmos in Australia in

the next summer, 2013.

3. TOHEZOVWTHERBIHLYELELEBEEXEE W, (Please write any
comments on this program.)

The NAOJ Visiting Fellowship program is a wonderful system for foreigners to spend even
in a short term. The high quality of NAOJ astronomers and astrophysicists and also the
location of NAQJ in Tokyo make our visit very productive and fruitful. 1 could communicate
and discuss with many Japanese scientists in various fields in one week. This program

should be continued in the future.

(4) Fila Department of Physics, Soongsil University (Korea)
K4 Myung Ki Cheoun and Ki Seok Choi
WEIART 2012410 H 9 H~18 H

1. WEAFERL LTEIRKXABEFCT BB OV THRICEEE S
725y, (Please write your activity during this stay briefly.)

1, Myung Ki Cheoun, gave an invited talk on “Neutrino Reactions on Nuclei of Astrophysical
Importance by QRPA and Deformed QRPA” at the 1st NAOJ Visiting Fellow Workshop on Element
Genesis and Cosmic Chemical Evolution: From Supernovae to the Creation of Life, October
17-19, RTIKEN. I visited Prof. Kajino and his theory group with my post doct K. Choi. Main
activities which we made during our stay at NAOJ are as follows:

(1) We discussed our theoretical calculation of neutrino-nucleus response function and
its application to the neutrino-process nucleosynthesis in core-collapse supernovae.
Our caleulation was carried out by our developed Quasi-particle Random Phase Approx. model
based on relativistic mean—field theory in nuclear physics.

(2)  Another subject is high density hadronic matter inside the neutron star. Strongly
magnetized neutron star ejects huge flux of energetic neutrinos asymmetrically, which
could trigger the pulsar kick as is observed in cold neutron stars. Combining the
theoretical results above with this subject, we carried out numerical simulation of the
neutrino transport inside the proto-neutron star approximately. As a result we could
obtain a remarkable result of the collective velocity which is of the same order as
observed.

(3)  The third subject which I and Dr. Choi started with Prof. Kajino is Feddeev
calculations of the triple alpha reaction rates of astrophysical interest. This process
is very eritical in helium burning in an evolutionary phase of giant stars. We will
continue this project so that Prof. Kajino’ s group can apply our rate to stellar evolution

using MESA code.



2. SEWERFEB L LTELRTERBCODVWTHBIZBEE S &V, (Please
write your research products from this stay briefly.)

We focused our discussions in this trip on neutrino astrophysics and Faddeev calculation
of the triple alpha reactions. These discussions will lead to several fruitful joint
papers in the near future, which include the studies of the roles of neutrino processes
in supernovae, detection of neutrino signals from SN cores or magnetized proto—neutron

stars, etc.

3. ZOHEIZSOVWTHEBERRLPVELELBEEX{E S, (Please write any
comments on this program.)

We greatly appreciate NAQJ for giving a precious opportunity to discuss with many
specialists in astrophysics and astronomy. Dufing my visit we discussed several times
with Prof. Kajino, and Profs. T. Suzuki, T. Maruyama (both at Nihon University), Prof.
A. B. Balantekin (University of Wisconsin), Prof. G. J. Mathews (University of Notre Dame),
and Drs. K. Nakamura, J. Hidaka and many students in Prof. Kajino s group. It is a very
good and important system of NAOJ to bring many visiting scholars together to discuss

science in this way.





