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7.7

Basic design finished in Dec. 2015
X Construction company selected in Sept. 20
X Ground breaking in Feb. 2017
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=P Layoutof RAON

7.7

] Project period: Dec. 20%¥1 Dec. 2021
]  Scope: Accelerator Facility, Buildings & Utilities

] Budget: Totad U$ 1.43B

Accelerator and Expt. FacilitylU$ 0.46B

Building & Utilityx U$ 0.97B (including the land cost)

RISP4.6 oI S .

Neutron ] Host: Ministry of Science and ICT (MSIT)

Science
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Rare Isotope , b I m W
Science Project

DriverLinac Post Acc, Cyclotron
Particle H* o8 | Xe>* | U'° | Rl beam proton
Zpms Energy (MeV/u) 600 320 251 200 18.5 70
RISP4.6 ROH Current (pPA) 660 78 11 8.3 - 1000
Neutron
Science Power (kW) >400 | 400 400 400 - 70
Facility RISP 4.3 RISP 4.4
% High-precision Collinear Laser
E/I;siﬁtg/leasurement Spectroscopy High Energy
\ / Expt. Bldg. (B)
‘ <
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J. W. Shin et al., NIMB349, 221 (2015)
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Design & Fabrication Installation &Test Munji Campus)  Transfer to main site Commissioning Operation
28 GHz 201% 2014 x 2019.06 x 2019.12

2021

28GHz ECR testresults ==

6E-5

] Successful extraction
¢ O+ of 30euA, Afl*ofx 70euA [
] After cryocooler
maintenancecooling capacity
margin improved

SE-5

4E-5

urrent(A)
A
urrent(A)

o

u 3E-5
[
-

= 2E-5

1E-5

NNNNN 806
a AN -5.1314E-8
"""" et 200222 24 26 28 30 32 34 36 38 40 42 44 46 48 49.96

DMO1 Current t(A) Dipole magnet current(A)

Purchasing process Manufacturing Installation & Commissioning Operation

14.5 GHz 2018 x 2019 2020.6

] A secondary ion source

] 14.5 GHz ECRIS and 28 GHz ECRIS will supply a stable isotope beam to SCL3 alte
] 14.5 GHz ECRIS will be a main ion source when 28 GHz ECRIS moves to SCL1
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Conceptual design

Prototype

Test & Upgrade

7.7

Installation Commissioning Operation

201% 2012

x 2015

x 2018

2021

Installation & Test of injector @ SCL demo

Completionof manufacturingandtuning of RFQQuad Field< ° 2% DipoleField<° 5%
Installationof injector andtest for beamaccelerationperformanceof RFQ>500keV/u)

J
J

Quadrupole Field Error [%]

054

20

16

14

12

10

Recoil Energy [MeV]

15 4
12 Peak : 447.6 ch.
< 0] (6.25 MeV)
3 IE : 8.26 MeV
O 516 keV/u
) 7/\&
0 u ™ ™ u ™
0 100 200 300 400 500

Channel Number

RFQ tuning result

Position [m]

Dipole Field (D/Q) [%]
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I PN A Gl S O
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Position [m]
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=157 Superconductipgihinear Aceeleratoi@™

Conceptual design Prototype Test and Manufacturing Installation ~Commissioning  Operation
SCI—3 201% 2012 x 2016 x 2018 _- 2021
(QWR/HWR) : . . o

Conceptual design Prototype Test and Manufacturing Installation & Commissioning  Operation
SCL2 201% 2012 X 2018 x 2019 _ 2022
(SSR1/SSR2) )

£ f 3 SSR2 <— Injector —»< SC Linac ><— IF —>
<«— SCL1 —>» <— SCL2 —>»

0.5 MeV/u 18 MeV/u 200 MeV/u

& Tsin | sar [t [0]

Y

WR |
Superconducting cavity test
] SRHRestfacility @ KAIS™Munji Campus

1.E+10

AAAAA ay 4y, R A ‘;_|[, f
1.E+09 Pt taaran ‘u;“ : e ‘ e = 3 | '155553_?‘-?‘7;
A A N - — A s ﬁ-
1.E+08 2
2K(Tested @ TRIUMF)
4K(Tested @ TRIUMF)
LE07 < 4 4K(Tested @ RISP)
4 2K(Tested @ RISP)
1E+06
0 2 4 6 8 L . ‘ )
Result of HWR cavity performance test Cavitytest pit, Cryostat, Control room
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=15F Superconductingi hinear Aceeleratoss ™

Cryomodulgest

]  Cryomodulgest facility setup
]  Completionof performancetestsfor QWRmoduleand HWRmodule A (two cavities)

QWR module
Static thermal load @ 6Mv/m Total thermal load @ 6Mv/m
e L 2 16 Total thermal load at various Eacc
—u— Thermal lcad — 201 '-.'. 114 =~
1" E T sl e g
I o, 1?3 | BedMViM) | 61 | 64| 7
[ Q - -
s = ¢ ----.-......__.:b\_:::_.._-... S0t {102
r Thermalload ~7W L 6 E % 4t Thermal load: 9.9 W -...-. Y ls E Q (W) 9.9 13 23.7
g 5u e, | B
B 4 .
= 10} [ & LHelevel %, {6
S G el ,  Target total thermal load @ 6 MV/m : 25 W
0 5 10 15 20 25 30 2 0 5 10 15 20 25
Time (min) Time (min)
HWR module A
Static thermal load @ 6.6Mv/m Total thermal load @ 6.6MVv/m
100 | '._... dvidT=0.118 Limin, Q6.6 W :;z : :i' ..... dVIdt=0.145 Limin, Q,, =8 W I Q Q Q
ol N (Static) (Dynamic) (Total)
£ E wl 1.4W
3 3 ., (cavity#1)
o I . . 6.6 W .
g g oy o 12.8W
60 ) ) . . ) , ) .! 50 ) dvﬂdt 0207 L.fmn Q,,, 11 4W g: g:; (CaVIty#z)
-5 0 5 10 15 20 25 30 35 40 5 0 5 10 15 20 25 30 35 40
Time (min)

Time (min)

Target total thermal load @ 2.92 mv: 14.1 W
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Rare Isotope
Science Project

SSR2

]

Developmentof SSR2-(b=0.51)

Design

Prototype & Test

Manufacturing

2018

x 2019.7

x 2021.6

Installation & Commissioning

7.7

Operation
2022

Prototype of SSR2 cavity designed by the RISP accelerator team is in procurement

s

Twortrack strategy to minimize the risk in the development

Track 1

Prototype (3 ea)
- Domestic vendor

Module test (3 ea)

Module test (1 ea)

- RISP SRF test facility |

Track 2

Prototype(3 ea)
- Consortium
(oversea + domestic)

- RISP SRF test facility

Procurement

(Mass production) =»

Module test (1 ea)
- Vendor test facility

A

y

dGlobal Committee for Performance Verification

Preproduction

=) | Qualification test

| Module test (3 ea)

"1 - Vendor test facility

y

A

h 4

Mass production

05-10 November 2018
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5P Cyclotron:&I4SOL eyl

| 2 y. l] NJ C)l] & A l] K rPI’OCL&IBeI’\I’-] }\/Iagufﬁtlfrin%,&ﬁeliﬁ:‘% nétall.&comml beam to ISOL
Cyclotron (Canada) in April 8, 2017 2016 2017.4 2017.4 2019.3 | 2019.4 2020.3 -
Conceptual design Prototype Manufacturing Installation Commissioning  Operation

ISOLmu s aow oo | wa
Specification

AUCx fission target (10 kW)
ASIS, RILIS, FEBIAD

2021

Target ion source AManufacturing (partly)

Beamline, Remote AR
handling, Hot cell system
(incl. A/q separator)

aq- ~200 (for EBIS)

AE+B Combination APurchasing process

ACooling time : < 100 ms

ATransmission - > 50% (Sn) .
AOutput emittance: < 3 AUnder design
AcCapacity: <108 ions/bunch

RFQ cooler & buncher

AE/A : 10 keV/u AStart integration of
AA/q : 10 keV/u i e-gun/collector
EBIS charge breeder A = 15% (133Cs27+) i SC solenoid
ABreeding time: 50~100 ms 1 Drift tube
AcCapacity: <108/bunch ABreeding test

0510 November 2018 Hadron & Astro/Nuclear Physics



Rare Isotope , I I em W
Science Project

Conceptual design Prototype & Test Manufacturing Installation ~ Commissioning  Operation

Max. beam power : 400 kW
238) beam energy : 200 - 400 MeV/u

Target/dump: Staged 80 kW > 400 kW

- Target: multi rotating graphite disks, benchmarking of FRIB design
- beam dump: two water-filled rotating disk target
- finalizing manufacturing design, start manufacture from 2019

-

-

Primary
belam

~

Magnet '
- 8 dipole magnets and 15 quadrupole magnet triplets
- HTS, LTS: finish of prototype test

- Production start from end of this year

beam dump

B Qpole
B  Q-pole+Hexapole
4 B Stand alone Hexapole
or%,‘:, BN Dipole
"?a.fo.s
9r
Main Parameters s, IF Magnets
Max. B ~9.6T.m HTDipole (x1) LTS Dipole (x7)
Dp/p <+3% HTS Quadx6) LTS Quadriplet (x13)
Angular +40mrad(H) HTSHexapole(x1) LTSHexapole (x13)
acceptance +50mrad (V) NC Hexapole (x1)

AHTS (LTS): High (Low) Temperature Superconducting
ANC: Normal Conducting

05-10 November 2018 Hadron & Astro/Nuclear Physics 18
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Science Project
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Science Project

(KOreaBroad acceptance Recoil spectrometer and Apparatus)

Installation & Commissioning

Conceptual design

Prototype & Test

Manufacturing

7.7

Operation

201% 2012 x 2017.9

x 2019.4

x 2020.12

2021.%

|  The first part of stagel (stagel partdas contracted with foreign & domestic companie
in April 2018(Presently, parts are being produced.)
| The design ofecond part of stagekiagel part2) was finally done among the various

options in June, 2018 after consultation with potential domestic users.

] The stagel will be installed in the Low Energy Expt. room (E1) by the end of June 20
] The comm|SS|on|ng of Stagel WI|| start in the beginning of 2021 with stable ion beam

Stage 2 (Option 1) v EF3

Reaction target Wein Filter

chamber

RI beams A F2

Stage 1

Stage 1

Target chamber

Primary beam

FO 50° Bam dump chamber

=l

:sﬂdtm

P )\; A Energy resolution0.7% and SIN272 for 5.5 MeV

m§/ . PPAC

built in addition.
SSD

and 50mm thickness

a in vacuum

Plastic scintillator detector
A Two detectors read out both ends wifldx10 cr
fnkl active area and 100m thickness

l A Timeresolution < 4%sfor 5.5 MeVa in vacuum

A Two 10x10 ¢ two 20x20 cri and one 40x20 cin
active area PPACs were built.
A Four 10x10 ciand one 40x20 cAPPACs will be

%... A Two 16 Channel detectors with 5x5 Zattive area

05-10 November 2018
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e (Large Acceptance MulBurpose Spectrometer)

Conceptual design Prototype & Test Manufacturing Installation Commissioning  Operation

2011 2012 2012 < 202012 B A

] Beam energy: 250 MeV/u fé#2Sn
et ] Solenoid Spectrometer
= ¢ Maximum 1 T solenoid magnet

e IPC

¢ TPCx(3p srcoverage for tracking
¢ Barrel scintillation counter (trigger ®H
| Forward neutron wall (neutron energy spectrum)

Time Projection Chamber (TPC) Forward Neutron Detector Array

Superconducting magnet Test completed with prototype TPC Completed extensive R&D

Coil radius: 0.8 m Fulfill the requirement Detector construction is in progress
Specifications Specifications Construction will be completed by the
A Nominal operation B-field: 0.5 T A GET electronics read out from one side end of 2018

A Maximum B-field: 1 T, DB/B < ° 1% in the TPC region A Gas mixture: P-20

05-10 November 2018 Hadron & Astro/Nuclear Physics 21



F HRMMS\MROF gt

(High Precision Mass Measurement System)

Conceptual design Manufacturing & Test Installation Commissioning Operation

201%x 2012 x 2020.1 x 2020.10 _ 2022

] R&D performed by the WNSC MRTOF group (Leader: Prof. Wada).

] Additional beamline to the MRTEA®S system was constructed in 2017.

| Differential pumping system, gas cell (or catcher), trap system, and MRTOF analyz
were assembled, waiting for the offline i@ource test.

| Test of the differential pumping system with the gas cell filled with 1 mbar helium g:
was performed at 3.4xTOPa upstream side (acceptable).

] hLIWAYATAY3 GKS 6SIFY GUNryavYAdaarzy (KNP

72% efficiency achieved (It will be improved by additional beam stgerer

— .

parts at RISP-KEK/WNSC
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[ Site Building } :

; I

= Basic |

Civil Design |
Const - (

: . |

ruction .- |

- I

Construction |/ Facility Inspection/ Safety
| Management
\\ / Radiation S’Ioafety Approved by KINS

\

2014 2015 2016 2017 2018 2019 2020 2021

: : : II : I *
S UtiIitySlippIy | A
8.009) (620.12)

.......................................................................................... ( é

ECR Beam
ISOL S| Beam
(615.12)

SCL Demo Beam | DAY-1 Exp. IF RI Beam <+
(617.12)| (620.07) (0621.12
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Multl Purpose Sectrometer

7.7
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