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» Some example of RI Beam
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* ISOL (10 kW power at the 1" stage, proton 70 MeV, cyclotron, UCx target)
IF (400 kW heavy ion superconducting linear accelerator, C target)

RI Bean

Bean Intensity

Beam Energy

Expected Beam
Intensity at

Production Method

[pps] [AMeV] Experiment (Primary Beam)
[pps]

*He 10° 200-250 ~10° IF( *0)

®He >10’ 200-250 ~108 IF( 0 )

Be 108 < 30 keV ~10% IF( 0 )

] >10’ 300 ~10% IF( **0)

128 >10’ 200-250 ~10° IF( 0 )

°C >10’ 300 ~10% IF( *0 )

e >10’ 300 ~10* IF( *0 )

1 >10’ 200-250 ~10% IF( 0 )

>0 >10% < 10 ~10% IF( *0 )

Y >107 <5 10% IF( *°Cr )

o 10° 10-250 ~10’ 9(ISOL) . .Low E: ISOL(Bp8 )

~10° (IF) « High E: - IF ( 28U )
1065 10° 10-250 ~10° IF( **Xe )
125 >107 5-250 ~107 (SOL, IF) * Figh Purity = BOL p)
« High Energy: IF ( “°U )

1331365 >10? < 60 keV 103-10’ ISOL( p )

140%e 108 10-250 108 ISOL( p )

142y 10’ 10-250 10’ ISOL( p )

149%e 10° 5-20 10° ISOL( p )

#Ni >1 puA <5 ~ 10 ppA Primary Beam (stable)

28y >1 puA 200 ~ 8 puA Primary Beam (stable)

ofope

o L
SeterreeProject




LAMPS Experimental Facilities “RAON
O

ECR-IS-2

LEBT1 ﬁ ECR-IS-1 (10 keV/u, 12 ppA)

RFQL (500 keV/u, 9.5 ppA)

MEBT1

SCL1 (~100 m)
+ 185 MeV/u, 9.5 ppA

Driver Linac High-E Exp. Facility (II)

SCL2 (~380 m)
» 200 MeV/u, 8.3 puA for U7
* 600 MeV, 0.66 mA for p

Charge
Stripper

ISOL

-E Target

\- Bio-medical !
Research (1)
S -

IF Target

SCL3 (18.5 MeV/u, ~250 m) IF system

High-precision -
gn-p Mass-

Recoil (High-E)

— . oler (70 MeV
i. I Post \g?> L ‘E N Fragment
i o Accelerator &RE-3 ISOL System Gas Separator
g eutron taage ¢ Catcher
i cience Acceptance |
= FaCI|lty Spectr(oLmetEI)' 0 - -
ow- Large
= Acceptan?:e
: Spectrometer
i
1
1

-

=

IZIz

0
-----J

r-----

Spectrometer Measurement  Collinear Laser .
High Resoluti medical
RORA b Specvoscony |1 "Bkt egee || Feed
" pectrometer i

Exp. Facility High-E Exp. Facility (I)

[ ]
o
S 71z 2tz 4 ﬁf
Institute for Basic Science Science Project



“RAON

Ebeam < 18.54 MeV
For GDR Experiments (to test PDR measurements as well )
93 Si-CsI units at r =40 cm

145° 11.5°

17.5°

gy > 15° :one (tlo tall;).w E 120 plastic scintillator neutron
neutron detection e detector units atz~3.25 m

Solid angle = 133.3 msr

17.5°

Not Scaled

145° 11.5°

Example of Experiments
50,54(Cq, 68,70,72Nj, 106,112,124,130,1326h R] beam

+ 197Au/208Pb (stable target)

+ 12C/no target (background control)
+could be possible from ISOL
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18.5A MeV< Ebeam < 250A MeV

For Heavy-lon Collision Experiments

-Example of Reactions:
Central and peripheral collisions
50.54Ca + 40Ca, 68.70.72Nj + 58Nj, 106,112,124,130,132Qy 4 112,118,124Q
96,100,104y (88.92.967 r) + %Ru(*°Zr) = when it is available

Optics calculation is on going for

Focal-plane detector reducing the length of focal plane

\

Target Si-Cs|

h\
\| Dipole Neutron
Quadrupole z Detector
Scintillation — Array
Counter Solenoid 15 m away from target
Solenoid Spectrometer Dipole Spectrometer Not Scaled
(rotatable, Ap = = 20%, acceptance = 50 msr, Focal plane <1 m)
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LAMPS-L Detector & Electronics 3.3
LAMPS-H Detector, Electronics & Magnet 26.7
Start Counter & Solid Target 0.6
DAQ & DAQ Electronics 2.2

Total 32.8 (-11.2)

Currently available budget 23.4 (21.6)
LAMPS-H Dipole Spectrometer 8.9
LAMPS-H Si-CslI 2.3

In order to fit to currently available budget, dipole spectrometer and
S1-Csl detecter at high energy experimental setup will be for the upgrade
eForward fragmentation measurement
«PDR/GDR resonance measurement
eNuclear structure study (e.g. Coulomb breakup)
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2012 2013 2014 2015 2016 2017 2018 2019 2020
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Institute

D. G. Kim, Y. H. Kim, Young Jin Kim, Y. -J. Kim, Y. K. Kim,
UL H. S. Lee, Taeksu Shin, C. C. Yun
J. K. Ahn, Y. Go, Byungsik Hong, G. Jhang, E. Joo, B. Kim,
M.

Kim, S. H. Kim, J. W. Lee, K. Lee, K. S. Lee, S. H. Lee, S.
K. Lee, I. Lugendo, B. Mulilo, J. Park, H. Shim, J. Yoo

Chonbuk National
University

Korea University

Eunjoo Kim, H. H. Kim

Inha University Minjung Kweon, J. H. Park

Kyungpook

N el sy J. B. Bae, H. J. Hyun, H. B. Jeon, K. H. Kang, Hwanbae Park

35 people from 5 institutes
Looking for more collaborators from both domestic and international
» To form international collaboration
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Participating Status &

Magnet IBS Negotiation of contract
Hardware IBS, Korea University Prototyping
TPC i i
Software Korea Unfver.s ity, Under the development
Inha Univesity
Neutron Detector & Korea Un1ve1:s1ty, :
Chonbuk National Prototyping
Barrel Detector . .
University
. IBS, Kyungpook .
Si-Csl National University Prototyping
Dipole Spectrometer  IBS, Korea University Designing

International Collaboration

oGSI eGANIL, Saclay, RIKEN, J-PARC
-Triggerless DAQ -TPC electronics (GET system)
-Diamond detector -NAVAL DAQ
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eSolenoid magnet design 1s completed
-Need to figure out production feasibility
-Communicate with domestic and foreign magnet companies

*S1-Csl detector & neutron detector are commonly used at both experimental
setups

-Electronics also can be common
oTPC detector and electronics are quite complicated

-Need longer R&D time than other detectors

<*R&D and production of most of detectors will be done with domestic people
<»*Adapt advanced electronics & DAQ system from foreign research institute
and modify

@For future upgrade
= [ onger optics calculation for better dipole spectrometer performance

= Build Si1-CslI detector at high energy experimental setup

®
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