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History of KPS and DNP

« 1952. 12. 7 KPS founded.

« 1967. 4.29 Particle Physics Division founded
« 1968. 4.25 Condensed Matter Division founded
« 1970. 4. Physics Education Division founded

« 1972. 4. 29 Nuclear Physics Division founded

« 1972. 9. 7 The 20" Anniversary of KPS

« 1973. 4.27 Applied Physics Division & Statistical Physics
Division

« 1981. 10. Plasma Physics Division and Optics Division

« 1982. 10.15 The 30" Anniversary of KPS

« 1992. 4. Atomic and Molecular Physics Division

« 1993. 4. Semiconductor Division

« 1995. 10. Astrophysics Division

« 2012. 4. KPS 60th Anniversary
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Status of Members: ~ 250 members

« Reqular Members and Fellows (H2|&, HO|&l) ~ 170
e Student Members (2t 3] 2)) ~ 70
e Steering Committee Members (3¢ &) 12
1. Korea-Japan Exchange Program Committee 3
(or-€ W7 ?[&2)
2. Nuclear Physics School Committee 3
(A=clstu 9&2])
3. Scientific Program Committee 3

(ct=? &=




Research Groups

~ 150 members
Theory, Nuclear Structure & Reactions,

Low Energy & _
L Nuclear-astrophysics,
Applications

Applications
(Detector Development, Data, Imaging)

High Ener

’ Y ~ 50 members
Heavy lons

Theory, Exp. RHIC, GSI, CERN
(HIM)
Hadron ~ 50 members

Physics Theory, Exp. JLab, J-PARC




Nuclear Physics Research
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Figure 2. Different projectile energies test different properties of the nucleon structure.

Hadron Physics (HaPHy)

Nuclear structure & reaction
Nuclear Astro physics
Heavy Ion Collision (HIM)
Application (User group)



Search this site

The Korean Hadron/Few-Body Physics
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* Date : April 13 (Fri.), 2012.

= * Title : Nuclear Equation of State and Symmetry Energy

* Organizing Committee :
o Byungsik Hong (Korea University)
= Su Houng Lee (Yonsei University)
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Nuclear Physics Aims

® How to describe the rich variety of low energy structure &
reactions of nuclei in terms of the fundamental interactions
between individual particles?

® How to predict the evolution of the nuclear collective &
single-particle properties as functions of mass, isospin, ang.-
mom. and temperature?

® How to find regular & simple patterns emerge in the
structure of complex nuclei?

® What are the key variables governing the dynamics
between colliding composite systems of nucleons?

Taken from NuPECC long range plan 2010



proton number Z

Nuclear Landscape

4 less than 300 stable

X ®
\

terra incognita

known nuclei

P

neutron number N

Issues in nuclei from light to heavy elements

- Explore the region “terra incognita”
- Symmetries & phase transition, etc

- Toward a unified description



Nuclear Physics

® Nuclear Structure and Reactions
- Ab initio method (EFT) : light nuclei
- Shell structure : between EFT & EDF

- Nucl. Energy density functional method (EDF) : heavy nuclei

- Collective mode

® Nuclear Astrophysics

- From nuclei to stars at specific conditions : neutron stars,
supernova, etc

- Nucleosynthesis : HCNO cycle, r-process, rp-process



Nuclear Astro Physics

Red Giant Stars
p=-process S-process

r-process

rp-
X-ray process
Bursts o=

(p- 30 =2
process g o
20
Hot CNO 7] = stable nuclide
CYCIQ 10 r\_] dflp line
H 20
T goo 10 Inhomogeneous
Z N Big Bang

Figure 7. This figure from a review by Smith and Rehm (Ann. Rev.
Nucl. Part. Sci. 51(2001)130) illustrates how nuclear astrophysics
modelling requires theoretical information is across the chart of
nuclei.

Taken from NuPECC long range plan 2010
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Performance

G. Bollen at HIAT09

Comparison of scientific domain
using neutron-rich isotope (32Sn)

NIM A 532 97 (2004) B. Franzke et al.
1329n: 4.0 x 107 pps
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Purpose
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Radiation

Sources

Radiation

Detection

Radiation

Applications

planning

CDR

TDR | construction

KoRIA 2nd phase

KoRIA 3rd phase

Tandem 5MV

Industrial applications

Fast neutron sources

Spallation neutron sources and applications

Improvement of scintillator

New concept of scintillator

Improvement of spatial

resolution

Development of large area and high spatial resolution
detector

| Improvement of compound

semiconductor detector

Development of gamma-ray imaging semiconductor
detector

Improvement of radiation
therapy

New concept of radiation therapy and
Exposure dose reduction

| Advanced analysis of solid state

Development of new functional materials

physics

3D ERD

New dynamic imaging technique

Development of

Pilot ADS operation

highly-reliable SC linac

Improvement of key
system components

| Energy production by ADS

Design of safe, reliable and
sustainable ADS




Nuclear Summer School and Symposium (NuSS)

Organized by Prof. Dong-Pil Min for more than 10 years

Name Topics Date Participants Place
NuSS'88 Selected Topics in Nuclear Physics 1988. 8. 16-20 63 Aokt
NuSS'89 Intermediate Energy Nuclear Physics 1989. 6. 26- 7. 1. 58 aF
NuSS'90 Selected Topics in Nuclear Physics 1990. 8. 8-23 48 N
NuSS'91 High Density and High Temperature Physics 1991..7.1-6 47 =+ el
NuSS'92 Nuclear Physics with Strangeness 1992.6.29-7. 4 56 ME
NuSS'93 Astro-Nuclear Physics and Related Topics 1993. 8. 20-25 38 8=
NuSS'94 Low Energy Effective Theories and QCD 1994. 6. 27 - 7.2 42 NE
NuSS'95 Intermediate Energy Nuclear Physics and Chiral Theory 1995. 7. 17-21 31 X Z=
NuSS'96 Nuclear-Astro Physics and Nuclear Star 1996. 8. 19-23 34 =
NuSS'97 QCD, Lightcone Physics and Hadron Phenomenology 1997. 7. 17-21 76 ME
NuSS'98 Effective Theories of Matter 1998. 6. 23-26 67 ME
NuSS'99 New Directions In Quantun Chromodynamics 1999. 5. 26- 6. 18 74 4=
NuSS'00 Some Topics on Dense Matter 2000. 6. 22-24 2 At
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Korea-Japan Exchange Programs

Date Place 4R
. . M. Fujiwara (RCNP. Osaka Univ.) , A. Ozawa (RIKEN) , T. Fukuda (KEK) , S. Kubono (CNS. Univ. Tok
1998. 4. 24 ~ 4. 25 KPS Meeting at Korea Univ. |
yo
1998. 10. 23 ~10. 24 [KPS Meeting at Chonbuk Univ. H. Ejiri (RCNP. Dsaka Univ.), M. Tanaka (Kobe Tokiwa College), H. Akimune (JAER1)
. . . H. C. Bhang (SNU), IL-T. Cheon (Yonsei Univ.), S. A. Shin (Ewha Woman's Univ.), K. S. Sim (Korea U
1999. 3. 28 ~3. 31 JPS Meeting at Hiroshima )
niv.
1999 10 15~10. 16 KPS M . Puk Uni Y. Akaishi (KEK. Tanashi), A. Hayashigaki (Yukawa Inst.), Y. Mochizuki (RIKEN), T. Sugitate (Hiroshi
~ n n niv.
e : eeting at Pukyung Univ ma Univ.), N. Saito (RIKEN)
. oo . H. C. Kim (Pusan Univ.), H. Y. Hwang (Mokwon Univ.), B. G. Yu (Hankuk Aviation Univ.)
2000. 3.30~4. 2 JPS Meeting at Kinki Univ. (at Osaka) o
S. H. Lee (Yonsei Univ.)
. . Hiroyuki Sagawa (Univ. of Aizu), Naoyuki Itagaki (RIKEN), Takashi Nakamura (Tokyo Institute of Te
2000. 4. 28 ~4. 29 KPS Meeting at the Korea Military Academy , 4 o
chnology), Hiroyoshi Sakurai (Univ. of Tokyo)
2002. 3. 24 ~ 3. 27 |IPS Meeting at Ritsumeikan Univ.(iL&EEAX2) [I-T. Cheon(Yonsei Univ), Y. D. Kim(Sejong Univ), J. K. Ahn(Pusan Univ), Y. I. Kwon(Yonsei Univ)
KPS 50th Anniversary Meeting H. Toki (RCNP) , T. Nakano (RCNP), O. Hashimoto (Tohoku University) , I. Tanihata (RIKEN) , S.
2002. 10. 24 - 10. 25 |DNP 30th Anniversary Meeting Shimoura (CNS, Tokyo) , H. Horicuchi (Kyoto) , N. Takigawa (Tohoku)
at Hanyang University, T. Nagae (IPNS, KEK) , Gono (Kyusu)
. . Dong-Pil Min (Seoul National Univ.), , H-Ch. Kim (Pusan National Univ.), H. Kim (Yonsei Univ.) J. K.
2003. 3. 28~ 3. 31 JPS Meeting at Sendai . ‘
Ahn (Pusan National Univ)
. . . Toru Sugitate (Hiroshima Univ.), Masayuki Asakawa (Kyoto Univ.), Atsushi Hosaka (RCNP, Osaka U
2003. 10. 24 ~10. 25 |[KPS Meeting at Kyungpook University "
niv
JPS Meeting at the Kyushu University at Fukuok [Byungsik Hong (Korea Univ.), Chang Hwan Lee (Pusan National Univ.), In Kwon Yoo (Pusan Nation
2004. 3. 26~ 3. 30 . .
a al Univ.), Yong Kyun Kim (KAERI)




APCTP-BLTP Workshops

(APCTP: Asia Pacific Center for Theoretical Physics)

1. 2007.6.18. ~23.
BLTP-JINR, Dubna, Russia

2. 2008. 4. 20 ~ 24.
APCTP, Pohang, Korea

3. 2009.5. 27 ~ 31.
BLTP-JINR, Dubna, Russia

4.2010 6. 24 ~ 26.
APCTP, Pohang, Korea

5.2011 5.15 ~ 20.
BLTP-JINR, Dubna, Russia

6. 2012 10. 8 ~ 10. (Scheduled)
APCTP, Pohang, Korea

ST APCTP - BLTP JINR ’
k :1 International Workshop @

June 18 - 23, Dubna

The Workshop is devoted to cooperation between the Asia Pacific Center for
Theoretical Physics and the Bogoliubov Laboratory of Theoretical Physics of the
Joint Institute for Nuclear Research in the following fields of theoretical physics:

Theoretical Nuclear Physics . - "
Quantum Field Theory - .{
Elementary Particle Physics '1 pir
Particle Astrophysics P ", ] l
Condenced Matter and Solid State Physics

Speakers:

Alexander E. Dorokhov (BLTP JINR)
Sergei N. Ershov (BLTP JINR)
Alexei V. Gladyshev (BLTP JINR)
Jong Bae Hong (Seoul National University)
Seungwoo Hong (Sungkyunkwan University)
Rostislav V. Jolos (BLTP JINR)
Sang Pyo Kim (Kunsan National University)
Wooyoung Kim (Kyungpook National University)
Nikolai I. Kochelev (BLTP JINR)
Hyung Tae Kook (Kyu ungwon University)
Suhou ng Lee (Yonsei University)
mov (BLTP JINR)

inov (BLTP JINR)
n Sidorov (BLTP JINR)
Alexei N. Sissaki an (BLTP JINR)
Alexander S. Sorin (BLTP JINR) TR
Viacheslav D. Toneev (BLTP JINR) ~
Victor V. Voronov (BLTP JINR)

-

1gi§@ilﬂi‘m -

o N

Organizers: Sang Pyo Kim (Kunsan National University), Victor V. Voronov (BLTP JINR)

S. Nedelko | nedelko@theor.jinr.ru | phone: +7-49621-63508 | BLTP, JINR, 141980 Dubna, Moscow region, Russia




ANPhA

Asian Nuclear Physics Assoication

http://ribf.riken.jp/ANPhA/bylaws.html

Member countries: Australia, China, India, Japan,
Korea, Vietnam

B~

' Ceremony for the Establishment of ANPhA Beumg, 2009
Jﬁiﬂltz%ﬂ# é% (ANPhA)ﬁk‘juﬂt 1l:,-3= 2009



Supporting Institutions

KPS Korean Physical Society

ICPR Information Center for Physics Research

APCTP Asia Pacific Center for Theoretical Physics

NRF National Research Foundation




The 5th Asia-Pacific Conference on

Few-Body Problems
In PhySICS  August 21~26, 2011

Seoul ® Korea

International Hall, Sungkyunkwan University
TOPICS

Few-hadron systems and their interactions
Hadron structure and QCD

Exotic hadrons and atoms

Hadrons, few-body problems and nuclear matter from holographic QCD
Effective field theory in few-body physics

Few-body approaches to structure of light nuclei and hypernuclei
Few-body systems near stability and their interactions

Symmetries and symmetry breaking

Electroweak interactions in few-hadron systems

Atomic and molecular systems

Other related subjects

INTERNATIONAL ADVISORY COMMITTEE

Univ, Ce-chair

Contact hchkim@inha.ac.kr
Website www.apctp.org/conferences/2011/APFB2011/

SUNGKYUNKWAN
<) UNIVERSITY

€ arctp
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PHYSICAL REVIEW

VOLUME 99,

NUMEBER 3 AUGUST 1, 19535

Energy Eigenvalues for a Spherical Well with an Exponentially Diffuse Boundary*

ArEx E. 5. GREEN AND
Department of Physics, The Florida Stale

Kruck Lt
naversity, 1

alassee, Florida

(Received March 23, 1955)

The discrete energy eigenvalues of a spherical well with an exponentially diffuse boundary are obtained
to a good approximation for a range of well parameters of interest in nuclear physics. The method used in-
volves replacing the centrifugal energy in the exponentially diffuse region by an approximate expression
which leads to analytic solutions of the wave equation. The matching of the internal and external wave
functions is then accomplished by the use of specially prepared graphs and tables. The eigenvalues and
eigenfunctions are thought to be of interest in connection with studies of the independent particle model

of the nucleus.

1. INTRODUCTION

NUMBER of recent studies!® have stimulated

interest in the problem of a single particle in a
central field with a diffuse bnundar}r While most of this

Tmtavant ham lhasie T ammemandtome bbb 4ha smmalddees A e

E;Z: ﬁﬂz J— .wa' t{})
* This investigation was supported by grants from the U. S.
Atomic Energy Commission and Florida State University Re-
This work

TV"'}'I Pn'l'lﬂf";]
| f On leave from the Seoul University, Seoul, Korea.|Thi
Wil SEIVE as a portion of a dissertation to be submitted by Kiuck

Lee in partial fulfillment of the requirements for a Ph.D. degree
at the Florida State University.
IR, D, Woods, dissertation, University of California, August,
1954 (unpublished ).
D, M, Chase and F. Rohrlich, Phys. Rev. 94, 81 (1954).
? Feshbach, Porter, and ‘Wmssko f, Phys. Rev 96, 448 (1954).
t+H. M'a.rgenau Phys. Rev. 46, 613 (1934).

[

Letting p=r/a, the radial wave equation becomes

G'+[e*—1(+1)p?]G=0, p<1 (5)

and
G~ e+ I{I+1)p2IG=0, p>1, (6)
Ey(x)=x, (12)

the higher integral order E;(x) were generated. To
obtain higher order I;(x) including nonintegral orders
which are needed in Sec. 3, tabulated Bessel functions
for orders between —31 and +1 were first used to
generate the corresponding 7; functions. Then Eq. (10)
was used to generate the higher order functions. In Fig.
1 and Fig. 2 the values of various 7;(x) and E;(x) are
plotted at abscissas corresponding to 2, These graphs

-



Double B Decay Experiment at Yang Yang Power Plant

Access to the lab by car 2km tunnel from gate.
Clean room with an air conditioning system for a constant temperature and low humidity




Nuclear Data Lab. in KAERI

IAEA, OECD, BNL,ORNL, JAEA etc.

1C

()International Nuclear Data Network )

Inter. Coliaborations | i

Nuclear Data for Nuclear R&D

Nuclear Data Lab @KAERI
Evaluation, processing, validation & Demand / \

v GEN-IV reactors (SFR etc.)
v Advanced Fuel Cycle

e eV pu|se neutrons e MeV pUISe neutrons v Fusion (nUCIear/ atom/ mOIGCUIar)

* neutron resonance * neutron fields v Accelerator applications

* photonuclear reactions * MeV neutron reactions - medical accel. (charged particles)

PNF @ PAL VDG @KIGAM * resource & environment (gamma)

.......................................... . P i Ak v Sbace apblications (o< 400 MeV/
: : ¢ fast neutron and CP 3 P PP (P )
: « keV pulse neutrons Dl : :
: . : 1 Surrogate reactions ]
: + keV neutron reactions : : : : :
: Reverse kinematics

: Electron Acc. @KAERI : :

> *
----------------------------------------

.
-------------------------------------------



Hadron Physics

® Excited nucleons and Spectra of Hyperons

® Strangeness in nucleon (Strangeness form
factor)

® Exotic hadrons (tetraquarks, pentaquarks, etc)
® Generalized parton distribution for hadrons
® Spin structure of the proton

® Nonperturbative QCD (Instanton, monopole,
AdS/QCD...)

® JLAB, SPring-8, J-PARC, PANDA, ELSA...
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High Energy Heavy Ion Physics
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Heavy Ion Nuclear Physics

« Experiments
 RHIC @ BNL

« STAR Asian Computing Center (Pusan Nat. Univ. +
KISTI)

« PHENIX - about six universities
 FAIR @ GSI
« ALICE, CMS-Heavy ion @ CERN
« Theory
 QCD sum rules
« Transport models

« Schematic models
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Heavy Ion Nuclear Physics

HIM (Heavy Ion Meeting)

Working group meeting of Korea in heavy ion physics since Dec.
2004

« ~ 50 members (Ph.D): Mannque Rho etc

* 4-5 meetings per year

ATHIC (Asian Triangle Heavy Ion Conference): Korea, Japan, China

« 2006: Seoul, Korea 2008: Tsukuba, Japan 2010: Wuhan, China
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The AMS Facility at SNU

 3MV Tandetron(electrostatic)

* 3 lon sources
— 1 Cs-sputtering source : carbon AMS dedicated
— 1 Cs-sputtering source for MPS beamline (Solid material)
— 1 duoplasmatron for MPS (for gas)

* 5 beam ports
« Mass spectroscopy system for carbon AMS

I . 13 .: !
SNU AMS model 4130 tandetron electrostatlc accelerator



The AMS Facility at SNU

« AMS(Accelerator Mass Spectroscopy)

- ionize the sample to ion beam and accelerate to a

definite kinetic energy, then analyze the momentum to get
mass

— Radiocarbon dating
— Tracer application

« Jon Beam facility
— PIXE/PIGE

— Thermonuclear reaction study
— Ion implantation



Cyclotron Facilities at KIRAMS

KIRAMS: Korea Institute of Radiological and Medical Sciences

MC50 :Nuclear Science Research

Cyclone30 :TI-201,1-123,Ga-67

KIRAMS-13:F-18, C-11



Cyclotrons in Korea
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Accelerators in Korea

. Pohang Light Source
2.5 GeV electron LINAC: Material and bio sciences

. KIRAMS (Korea Institute of Radiological and Medical Sciences)
18 Cyclotrons (50 MeV, 30 MeV 0.6mA, 13 MeV): RI production

. KIGAM(Korea Institute of Geoscience and Mineral Resources)
0.5 ~ 2 MeV Van de Graaf: Material sciences

. Seoul National University
3MV Tandetron: AMS

. PEFP KAERI (Korea Atomic Energy Research Institute)
100 MeV 20mA proton LINAC

. National Cancer Center
235 MeV Proton Cyclotron: Proton therapy
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Korea-Japan Exchange Program

« 1994: Discussion and proposal by Y. Ishihara (RIKEN) and
[I-T. Cheon (Yonsel University)

« 1998: Exchange program started and continued until now

* In spring, Koreans participate in JPS meeting.
In fall, Japanese participate in KPS meeting.

« 2005 — 2012, Participants are recommended by the
committee.



