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x Why another light sources in Korea ?
X Project Overview

x Site & Building

X Accelerator Characteristics

x Beamline Plan
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I R&D inkKorea;one ofthe driving-forcerfor mational production
i

- Rare natural resources
- Less available land with respect to total area of country, less than 30%
- High population density, 516 peoples/km”2 and tdi@M peoples only for south Korea.
- Big share ratio of Manufacturing to National Gross Production, 28.8 %.

- Then, R&Dsthe key supportfor industrial production in Korea
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I Importance-of-Science andcTechnology-in Korea
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I 4 Largescale’Accelerators inKorea
I

KOREA

x 3 Large Scale Accelerators
- RAON(heavy ion)

- PLS

- PALXFEL(electron)

- KOMAC(proton)

@h QOK I y 3 ,
K4GSR (synchrotron, 4 Geg
(on-construction)

@Pohang
PLSI (synchrotron, 3 GeV)
PALXFEL (11 GeV)
(on-operation)

x 2 Large Scale Accelerators
On-construction & plan

@Kyungjoo
- 4GSR Q/ K|y 3 @Dajeon Proton LINAC, 100 MeV
- KO MAOJ pgrade(p|an?) RAON (on-operation & planning 1 Gelhag)

Rare Isotope
(on-commissioning &
prepare 29 phase)
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I PLSI, synchrotron
I

PLS, a 3¢ Gen. Synchrotron Radiation v Storage Ring
A Electronbeamenergy 3 GeV
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Gun L1 T

| PALFEEL
.

BAS2

Heater BASO BC1 BAST BC2

ALIN

Main parameters

e Energy 11 GeV

e Bunch charge 20-200 pC
Slice emittance < 0.4 mm mrad
Repetition rate 60 Hz

Bunch length 5 fs—50fs

Peak current 3 kA
SX line switching  Kicker Magnet

Photon energy [keV] 20~15.0 0.25~1.25
Beam Energy [GeV] 4~11 3.0
Wavelength Tuning Energy Gap
Undulator Type Planar Planar
Und. Period / Gap [mm] 26 /8.3 35/9.0

@Chi Hyun Shim, 2024 Spring EPICS Collaboration Meeting
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HX undulator (HX1)

BAS3H

[(BC3H |

SX undulator (SX1)

BC35 (~0.3-1.2 keV)

(~2.5-12.8 keV)
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https://pal.postech.ac.kr/paleng/Menu.pal?method=menuView&p
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Project Overview



I Korea'# Generation-Synchrotron:Radiation Facility
I

h QOKL y 3
x Multipurpose Synchrotron Radiation Construction Proje€@y(, #f & w1 A &7 ) Sgr‘iﬁigr‘ﬁj'jc‘iﬁrZﬁg”,!,ya[?;ty’;“” harmacy.
- Period: 2021 July to 2029 December ‘¥ O AGSR
- Budget:1.0454 Trillion KRW (USD 750M)
_ Land: 540,000 /Building: 69,400 el )

- Location:OchangChungcheongbuklo

7 e
8F

T O : Daéjeon
x Characteristics
_ : o S Pohang
Beam Energy' 4 GeV L (industryR&D city mainly fol

- Beam Emittance: less than 1pthrad (TDR: 6 mrad) \scince, steel and battery)
- Circumference: 800m Az )i C ety
- Beamlines : more than 40 Cwdewd

_ . PALD
- Accelerator: Gun, Injector LINAC, 4 GeV Booster and Storage Ring e

- Lattice: Hybrid 7 Bend Achromat (H7BA)
- Normal conducting RF cavity and 500 MHz
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I Project{sovernance
I

Ministry of Science and ICT

Chungchengbuk-
do/ Cheongju-si

Project Evaluation

Council

Project Council

K51

Korea Basic Science Institute
(KBSI)

|
K4GSR, Multipurpose

Synchrotron Radiation
Construction Project

KOREA BASIC
SCIENCE INSTITUTE

KBSI is the leading institute to carry out

the project.
A Responsible for Facility Construction

and Project Management

PAL is joining as the collaborate partner.
A Responsible for Accelerator and
Beamline construction
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I Project Timeline

I \/ Nov. 22
>
Korea4dGSR(Multipurpose Synchrotron Radiation Construction) Project >

Site Construction /g\ \ Building & Facility Construction >

Building Design / >

CDR TDR > 1y Accelerator & Beamlines > Installation
15%mijn_p,

“ices an . -cessip
9 bigi 29 OV the
g o Ce/?l‘/‘q/ .
. : ; \x s goin tfor pyy . Operation
Review Review Revie 9on 1y Chases of Ssioning

A As a total cost controlled project, this project requires official design reviews (with budget) by the Government in 3 stages

A Among 3 stages, the®Xesign review was completed in July 2024. At the present, the finalizing the project budget and schedule is
processing.
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Features of Korea 4GSR K:5I

x Characteristics of photon beam ” @8
- Optimal performance in the range of £BO0 keV 2 g\/ | o
- Photon energy up to 100 keV K , s " Experimental hall 7 -2gy
: W (@8 s TR
x Synergy with PL-8 and PAEXFEL \o‘\\%f‘\?%‘;ﬁ;?a‘?%?‘ > 7 m..'.ff%]u.mmg
. \\‘\Q s .‘/ AN
- Wide coverage of energy spectrum for synchrotron *‘3 //0// . [E!ecvtrjr_;;ty_. vam
- . - - - . “ T ‘V \:J'.DS
radiation applications in Korea C UITE 7 e
x Utilization of validated technologies for the accelerators and ©
: fl § Utility building (
beamllnes Tk E ] 53, (LCW) LINAC builgmg
- Inject 200 MeV LINAC and booster ring ok | 7
- Conventional injection scheme, aikis injection with 4 T o ing &B\Ste”mg
kickers system in the storage ring as baseline design ;{‘mﬁ;gft'g’; twnet \\
- General technologies for magnets, RF and vacuum systems ? S S, ‘,fir;:
but new or advanced technologies for beam g\( ST
AYaiNdzYSydldAazyazr O2yGNBE X X "o S

- On schedule user service and full performance within 3
years from beam commissioning
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| Brilliance
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Site & Building



Al




| Current:Status of the Site B AR e

24.11.19
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C@mpbmsstt@ Rreparation, g\uguﬁt 2024
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| VibrationorsSite
J

X Vibration measurement
- 6 times on same position

- Dump truck and excavator breaker in operation during measureme

x Smaller vibration, compared with other facilities
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Accelerator



I Lattice ofSStorageiRing
I

Arc + ID straight section Arc + High-beta straight section
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x Features
- The unit cell is a H7BA withT2center bend | —
- Longitudinal gradient bends and reverse bend g & —mmeg@g8y =¥

- 28 cells including two high beta long straight section Ce“ter Bend (196”

for compromising between DAouschelifetime and
i Reverse Bends (RB) Longitudinal Gradient Reverse Bends (RB)
matching (between photon beam and electron beam) Bends (LGB1/LGB2)

KCSI SReE NetrmuTe PAL.2 poHANG ACCELERATOR LABORATORY



I BeamDynamics:INomlinear

[
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Dynamic aperture Momentum aperture
Dynamic aperture at injection side Touschekifetime (w/o 3HC)
X =-11 mm (w/o errors) 6.7 h (w/o errors)
X =-8.3 0.6 mm (w/ errors) 3.36 0.64 h (w/ errors)

- Results with 50 random error seeds witl §eneration SR tolerance level
- Realistic correction chain (orbit correction, rf correction, LOCO, coupling correction, etc.) is applied for each seed
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Maximum dynamic aperture Minimum dynamic aperture

I BeamDynamics: jinjection
§

x Baseline design: SRkicker bump, offaxis injection MEIiiiiiiiiiiiiigl o eSpiniiiiiiiiniiiiiigy
Alternative design: NoHinear kicker I EEEEEEEERRRRREEEE [T SRR RRERRRRRES IY
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s i Dilfoag £ [riiiiie o

g |eees ¢ s e .. w o il . L

SESESERRRRRREEE. ~! CINRNNEEEEEEE &

&
, o
(o]

8 7 -6

x offset (mm) x offset (mm)

Good efficiency (~100 %)
region

¢ Footprint of injected beam after injection
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E Injected beam
0.3+ Injected After 10 turns | |
0 E; i ig i _23;18,::;? ’ beam : 3 \ ‘ After 1000 turns
TR ' I s e o s e After 2000 turns
Bump height = -7 mm i ML T 2 ,':'Q‘f:n'& et Ty |
Injection point = -12 mm 0.2 o] _-_.,5.-“.! ,-;5"3' ARk s o ,-._{{_.-.‘._ iy After 4000 turns
Thick septum : 1.7 m, 5 deg Yo '::;.l' I IR T~ ",,‘a_.—‘ Ry ISEL Y
Thin septum : 0.4 m, 10 mrad | 3 SOOI v e B aig  Font ]
0.1 -9 e - A l' ‘.- '“ \ B
- 5L Thin septum wall : -9 ~ -10 mm il Yoo, siald 'é(' e .3 Lk
E . .. e 5 S *'q 4000 turns
= g 0Ff «} = ‘§ A -
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| ) 7 2000 tums
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oS
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I SR\Magnet
[

Magnets Required Number

Half-cell Layout of Korea-4GSR Storage Ring Qq1 X52
s e Center BM (2T) 28 1%28
LGBM1 x56 (x2) el
Sz Long. BM 112 4*28
Q31 X56
it (D Py "© | Reverse Bend 168 2*3*28 (should have B, B o)
rDQs2 x56
Photon beam from Center Bend i XSG?SZX Qu x16 Quad Bend 56 2*28 ( shoul d h alve
/ LGBM2 x56 (x2) $31%56 Quadrupoles 344 6*2*28+8(QH)
6*28 (shoul dConadSkewr [BO
— Sextupoles 168 Quad)
rDQs, X56 Fast Corr. 112 4*28 (H/V combined corrector)
Qs2 x56 *
o st Octupole 56 2*28
FCaes ) SUM 1044 Total number of SR magnets
|
Dipole-Quadrupole Quadrupole Sextupole Octupole H/VIS Corrector
CB LGEM (DQxx, 56ea) (Qxx, 344ea) Sxx, 168ea) (Oxx, 56ea) (Cxx, 112ea)
PAL,
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