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Korea Rare Isotope Accelerator (KoRIA)
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ISOL direct fission target
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KoRIA RI Beam Zt&x= H|u ISOL & IFF

Facility
comment
(PpS) (pps)
5x108
150 * 19F(p,an), LiF pressed To be estimated Nuclear astrophysics
powder
94K 4x10° 4x102 Nuclear structure
New discovery at
109 5 2
Y 2x10 <10 RIKEN
Not available New discovery at
117Mo due to low vapor <103 RIKEN Y
pressure
132G 9x108 2x105 Double magic
142) @ 1x1010 1x104 Symmetry energy
144Cg 7x108 3x104 Nuclear astrophysics

ISOL Calculation by Dr. B. H. Kang (Hanyang Univ.)
» Beam: proton of 70 MeV and 1 mA
* Target: UG, of 2.5 g/cm3 and 3 cm thickness

IFF Calculation by Dr. C. C. Yun (Chung-Ang Univ.)
* Beam: 136.,Xe of 200~300 MeV/u and 5 ppA

* Target: ?,Be

IFF Calculation by KAPRA
* 4.9x108 of 132Sn produced at Target
* 7.8x106 of 132Sn separated at IF separator

KoRIA user community
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High intensity RI beams by & IFF

— 70kW from direct fission of 238U induced by
70MeV, 1mA protons - ~MW upgrade

— 400kW IFF by 200MeV/u, 8ppA 238U

High energy, high intensity & high quality neutron-
rich RI beams
— 132Sn with ~250MeV/u, up to 9x108 pps

More exotic RI beams by +IFF+ISOL(trap)

Simultaneous operation modes for the maximum use
of the facility
KoRIA user community



KoRIAQ| AH L

ok

G. Bollen at HIAT09

Comparison of scientific domain
using neutron-rich isotope (132Sn)
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NIM A 532 97 (2004) B. Franzke et al.
1329n: 4.0 x 107 pps
3.0 x 10° within 70 s (accumulation)

FAIR (SIS100)

_

Research fields
at KoRIA

1329n: ~ 9.0 x 102 pps

Neutron-
proton
pairing

by the unique
operation mode of
KoRIA:
ISOL+IFF+ISOL(trap)
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'J Ge (250 A MeV) +%Be = Ca
Sk 10 f“ computed by TALYS
\. Mn _g
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PRL 102,142501 (2009) [©
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12 "Ge 2 6.9--> Ca 107" . R V. N N S .
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10" u Ge (250 MeV/u, 10" pps=1.6 ppA) + Be-9 --> Ca A
—_ [ ]
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o 10 u -
A oo ]
< o 57,58 ;
5 T " 76Ge /(32 pnA) |+ Be Ca discovery
= 10 = Y - / 76Ge(132 A MeV, 32pnA) + 9Be
T 10" " -, = A - 51 hour irradiation
E 107 — — - projectile fragmentation reactions
c 10 2 ﬂ - = - A1900 fragment separator+ S800 analysis beam line
.% 10° 4 / P - NSCL at MSU 2009
= 4 ji : P . . o
é 10" T / 7=\ yield expectation of Calcium after A1900
10° *
g’ 10° / \"' o Ca isotope MSU (measured) (predicted)
L 5t 84Ge (250 MeV/u, 107 pps, KoRIAISOL)~ = 7, P 76Ge beam 84Ge beam
S -+ Be on PF target . 57 ~15 ~15
© 10" L]
SRy I R | S . 58 3 7
40 45 50 55 60
Calcium isotope >9 0 3
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(1) Heavy ion beam irradiation

(2) Detection of mutation in
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Retrotransposon in
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PCR detection of target
repeated sequence

ot

OB

ozer 4
= o

(3) Creation of DNA marks

Heavy ion
beam
orig irradiation
Strain A Strain B Strain C Repeated | ===
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Fast neutron data & fusion
applications

Topic 2

—
PUEE— | W.Ta, Pb, U]

O ImfighsoL |

Spallation
heutrons

Rare Isotopes

Neutron data for
GEN-VI & future system

Neutron data for
waste transmutation

~

|

Topic 3
_ Improve nuclear reaction
W. Ta, Pb, U kinematics models
—— _ Surrogate Neutron data for ultra
\ d, t, He, .. reactions short-lived isotopes
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Research group Research topics Energy & current of s

Nuclear « exotic nuclei near the neutron & proton drip line * Unstable: ,,Ca, 84;,Ge, ;4Kr, 132,,Sn,;,Xe
Structure / * Isomer research « Stable: 7¢,,Ge, 86;.Kr, 135, ,Xe, 238,,U
Nuclear * Super heavy element (ex, Koreanium) 0 ~ 200 MeV/u, > 0.1 nA (10° pps)
Chemistry
Nuclear « Breakout reaction from Hot-CNO cycle to rp-process -li?s;;cable: 1i§§), Zﬁmliﬁl, 4523}{1,0512‘:632Ge,
: -2,,Mg Sn Te, 140. Xe
12 1 50 r 52'%s 54 ]
Astrophysics & * Nucleonsynthesis contribution of isomers 194-196_ Re, 198.202__Tr, 195, Tm
Nucleosynthesis - Stable: 2;Na, 134135_Cs
* Important constraint on core-collapse supernova * 0~10 MeV/u and
model few hundreds MeV/u
0.1 nA ~ 1 pA (106 ~ 1012 pps)
Nuclear Matter « Symmetry energy in astro- & nuclear physics * All ions from H to U,
- Neutron skin thickness (H, 132,,Sn, 140.,Xe, 238,,U)
- Isovector giant dipole resonance 0 ~ 200 MeV/u, > 10° pps
- Collective flows in HI collisions, and etc.
Nuclear Theory  ° Nuclear reactions by neutrinos in supernovae « 180Ta (beta decay of 18°Ta)
* Nucleosynthesis of proton capture in stars * BN (3N(p, y)**O reaction)
* Superburst in neutron star » 22Mg or #>Na (Mg + n reaction)
« Study for the crust of neutron star » 208pp (Reaction by 20%Pb beam)
Medical & « Effect on human body by HI * Unstable: p, '1.C
: s g + Radiobiology research with HI beams » Stable: p, 4,He, 12,C, 16,0, 20, Ne, %3,,Si,
Bio application + Radiation therapy with HI beams 35 .Cl, , 40, cAr, 48,.Ti, 56,.Fe, 131.,Xe, 10 ~
* Industrial applications with HI beams few hundreds MeV,
0.1 nA~1uA

Notation: Stable, neutron-deficient, neutron rich RIs, and p KoRIA user community
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Research Research topics Energy & current of s
group

RI Material * New material and its properties with * Unstable: &,Li, 11,Be, 1>19;0, 17, Ne,
Research - B-NMR 6230Zn, 7735As, 99, Nb, 99,3Tc, 10,.Pd,
- Elastic Recoil Detection (ERD) system 117,6Cd, 111117, In, 131.,Te, 140,4Pr,

172 Ly, 181 Hf, 187 W, 199 TI, 204_Bj
few tens keV ~ 10 MeV, 15~30 nA

« Radio isotope ions production by using laser * Stable: p
50 and 600 MeV, >30 pA
Nuclear Data * Nuclear data with fast neutron « Stable: p, d, 34,He
10 ~ few hundreds MeV/u
> few mA

» Actinide (Z=89~103) ion beams,
2~10 MeV/u, > few mA

* Nuclear fragments (W, Ta, Pb, etc),
few hundreds MeV, > few mA

* Nuclear data with neutron from nuclear fragmentation

* Nuclear data with charged particles

Atom traps * Precision mass measurement * Unstable: 11;Li, 1114,Be, 8.B, 1019.C,
for RI * Precision laser spectroscopy 1710N.e, 34..Cl, 92;,Ga, 7?‘37Rb,. -

h nuclei (Z=82) near n-rich drip line
researc 40 ~ 100 keV/u, 20,000 pps

Notation: Stable, neutron-deficient, neutron rich RIs, and p KoRIA user community
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Working Group High priority experiment

Topic: Evolution of shell structure in neutron rich nuclei
Nuclear Structure Facility: Multi-Purpose Spectrometer with Gamma ray spectroscopy
Exp: Shell structures of neutron rich Ca isotopes

Topic: Study of astrophysically important neutron capture reactions near 132Sn
Nuclear Astrophysics & Facility: KRS
nucleosynthesis Exp: measurement of (d,p) — transfer reactions to determine (n,y) reaction rates along
the r-process path with 130.131.132§n of >10°pps and ~10MeV/nucleon

Topic: Nuclear symmetry energy
Nuclear Matter Facility: LAMPS
Exp: Nuclear collision experiment with 132Sn of ~250 MeV per nucleon

Topic: Overcoming radioresistance of cancer cells by using heavy ions
Medical Science Facility: GSI or HIMAC
Exp: Differential expression of genes by x-ray and carbon beam in cancer cells

Topic: Heavy ion beam-induced cellular response

Facility: Bio irradiation facility

Exp: Overall molecular response of normal and tumor cells including DNA repair mechanism after
beam irradiation of 12C, Ar, Ne, and etc.

Bio Science

Topic: Hyperfine interactions in magnetic material
Material Science I Facility: B-NMR
Exp: B-NMR experiment with polarized 8Li beam

Topic: ERD
Facility: KoRIA ERD
Exp: Evaluation of analytical resolution for KoRIA ERD

Material Science II

Topic: Measurement of nuclear data using fast neutron
Nuclear Data Facility: Fast neutron beam line + detector system
Exp: Measurement of >6Fe inelastic scattering cross section

Topic: Ion trap and laser spectroscopy for nuclear structure
Atomic Physics Facility: Penning trap mass measurement and collinear laser spectroscopy system
Exp: Precision mass measurement and laser spectroscopy around doubly magic 132Sn
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KoRIA (Korea Rare Isotope Accelerator)
Leading World-Class Nuclear Science !!!




Principal Y. K. Kim B
Investigator (Hanyang Univ.) J

Working
Group

KoRIA O| X} €o|9| =u. 743

76 Ph.D.s and 43 students in 8 working groups

Nuclear
Structure/
Nuclear
Chemistry

Nuclear
Astrophysics
&
Nucleosynthesis

Nuclear Matter

Nuclear
Theory

Medical &
Bio
Application

RI Material
Research

Nuclear

Data for
Atomic
Power

. G. Cheoun, B. H. Kang, M. S. Ryu, S. M. Kang, D. Y. Jang, B. H. Park, T. Schaarschmidt, S. K. Lee,
. S. Kang, K. H. Jo, B. K. Shin, S. H. Kim, I. S. Lee (4/10)

Atom traps
for
RI research

(Institution)

S. H. Choi

(Seoul
National
Univ.)

C. B. Moon

(Hoseo Univ.)

C. H. Hyun

(Daegu Univ.)

M. K. Cheoun

(Soongsil
Univ.)

W. Y. Park

(Chungbuk
National
Univ.)

S. H. Park

(KAERI)

Y.O. Lee

(KAERI)

D. H. Yu

(KRISS)

W. Kim
I. K. Yoo
S. Stepanian
Sato
H. S. Lee

M. Evgeniy
H. S. Do
J. K. Lee
C. W. Son
K. S. Oh

E. Choi

J. H. Song
H. K. Kim
J. S. Song
(6+2/9)

WINA<=mIW
T-ITvni-NI
l_l—l—o>5.7<|—
(1] =2 =
08873338

o
>
«Q

H. J. Jeong,
J. H. Jeong
K. B. Kim, S. H. Kim
J. Y. Park, J. H. Jeong
S.Y.Yu, H.S. Jo
S. J. Kim, K. H. Lee
M. E. Baek,
B. H. Choi
E. A. Joo, K. Y. Baek
J. H. Jang,
S. H. Hwang
H. H. Shim, J. K. Lee
Y. M. Kim (11/19)

Y. C. Ahn
I. G. Kim
K. C. Kim
I. L. Jeong
T. R. Kim
U. Jung
H. J. Song
J. R. No
J. C. Ahn

(7+3/3)

(15/0)

G.
J.
H.-
H.
T
H.
C.

(8+5/0)




