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User Activities iIn Korea

Muits purpose Synchrotron Radiation Projedt

Accelerators in Korea

Achievements of users and PAL

Heavy lon radiation-therapy 4= A ‘ PLS-IL & PAL-XFEL

Korea-4GSR (construction)

| -
- e

B " —
- K -

& (>, A

-' ‘( c

-

Rare-isotope accelerator . Medical Heavy ion accelerator

. KOREA BASIC
:’.‘/L{-) POHANG ACCELERATOR LABORATORY 4 K‘BI SCIENCE INSTITUTE



Overview of the Project

Location of Ochang <

seoul @

Pohang 9

PAL
FALZ OHANG ACCELERATOR LABORATORY

Period & Budget

Land & Building

Location

Period | 2021~2029 Land 540,000 m?
1.1643 Trillion KRW
Budget ildi 2
UG9St | _ UsD 834 M Sullding 169,959 m

Beam Energy 4 Gev
Beam Emittance | |o5s than 100 pm-rad (Design: 62 pm-rad)
Circumference 800 m
Beamlines 10 in the first phase (more than 40 in final phase)

Pulty pur

pose Synchratron Radiation Projedt

Ochang,

Cheongju-si,
Chungcheongbuk-do

Characteristics

Accelerator Gun, Injector LINAC, 4 GeV Booster and Storage Ring

Lattice Hybrid 7 Bend Achromat (H7BA)

5

Normal conducting RF cavity and 500 MHz

K5l

KOREA BASIC
SCIENCE INSTITUTE



Project Governance

Muits purpose Synchrotron Radiation Projedt

Chungcheongbuk-do
- /Cheongju-si
(Local Government)

Ministry of Science and ICT
(Government)

l

Project Council

Project Evaluation T
Council L

Korea Basic Science Institute
(KBSI)

Multipurpose Synchrotron Radiation

Construction Project

|

Accelerator Beamlines Facility Construction Site Preparation
(PAL) (PAL-> KBSI) (KBSI) (Local Government)

e e

KBSI, the leading institute to carry out the project PAL, the Joint institute as the partner

Responsible for Facility Construction and Project management Responsible for Accelerator and Beamline construction

‘ KOREA BASIC
:-A,n’”) POHANG ACCELERATOR LABORATORY 6 K:BI SCIENCE INSTITUTE



Project Milestones

Muits purpose Synchrotron Radiation Project

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Site Construction
Building Design

n

lst an 3rd

Building & Facility Construction

Accelerator & Beamlines

Design Review

~ KOREA BASIC
L2547 PORANG ACCELERATOR LABORATORY / IGSI SRNeE NeTmure



Korea-4GSR

Ath Ganaration Synchiotran Radiatian

m Project Overview

1-3. Current status and schedule

Construction Start Completion of Support Bldgs.
? i (R&D support Bldg. 1,2&3 & Main power Substation)
Contract process
! 2025 2027 | 2029
|
+:ﬁoooooo|oooooo+oo0000‘0009}
2024. E 2026 I
é §
Final design completed Machine installation start

(tentative schedule)

*Project Completion (2030)

(Completion of machine Installation & commissioning)

@® Key milestones before the construction contract

date

4th The tender notice 2025.11 PPS issues a tender notice

Tender notice / site briefing 2025.12 Tender notice for 30days / Guide to contract terms
Technical proposal 2026.3 70 days for proposal preparation

Proposal evaluation and Contract 2026.4 Including contract negotiation



Road Map as User Facility

Mult: purpose Synchratron Radiation Projedt

Vision .";‘;‘ iy “ World-leading synchrotron radiation for transformative science
' ™ =4 GeV, 400 mA, £ < 100 pm-rad e-beam
= Cutting-edge beamlines utilizing unprecedented radiation properties

» -

Mission i i = Complete accelerator & beamline construction
Achieve Design Performance . ..
* Ensure on-time development and commissioning
Build Operational & » Accumulate next generation R&D team
Scientific Capability = Establish advanced science programs
2024 2027 2029 2030
Map Progress without delay Project team-driven Commissioning Operation
= Structuring the organization * Development and Inspection = Assemble and Install on time = Transit to operation mode
* Project management setup = Unified operating system = Performance verification » Spread into science community
Phase 1 (~2030) Phase 2 (2031~)
Strate . TRrs :
&Y Establishing core facility infrastructure Strengthening research capabilities & infrastructure
= Globally competitive photon science platform through innovation and integration
® Collaborative development with KBSI and PAL = Industry-engaged innovation hub
® Accelerator development with proven technology " Integrated science ecosystem .
= Co-development of high-demand, user-prioritized beamlines " Science-driven future beamline expansion

Al-augmented operations for optimization, diagnostics, and autonomous control
and means.

Future S&T manpower for operations and Phase 2 expansion



Korea-4GSR

4th Ganaration Synchiotran Radiatian

m Project Overview

1-3. Current status and schedule

@ Overall schedule

I D T
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

TE 1 2 3 4
Permission Bldg. Use approval Bldg. Use agroval
(Partia?# (Fina

Contract Request *

Bldg. Design ® Lailure in bidding Final bid . . CoStructipn completed

- xConstructlon begins
Acceler‘lllll EEEEEN EEEEEEEEEEEER
ator Bldg. HAMHIE 3L A of t i
. Cons R&D R&D Support Bldg. complete Other Support Bldg.'completed
Construction tructi Support ® ®
on Bldg.

Temporary construction
Site .—z

el 154kV Extra-high voltage power supply construction

[ ——— ‘____________..._____. [ —

Government ® |
Administrative Land Provision Agreement(Government-Local Government) i
Processing @ nn g i
Per (Radiation safety) Apply for prior review (Radiation safety) Apply for permission to use (Radiation safety) Permission to use completed
Accer Mission v
e Design i i
And Order for machine manufacturing i ]
Manufac Performance in tion after nmn'n deli
Beam turing @EEEEEEEEEEEEEENEEEENEEEEEEEEEEE@ I BTG T Tl E1LE ine celvery
Machine 'nes  Install Machine pre-stock C— Module aiembly[Acc.] Insﬂation complete
. ation . i T . —
Installation Machine assembly and building testing facilities Machine assembly and Test[Beamlines]
Design Design and Manufacturing
Infra e
struct Manufac [ _ Lz o :
ure  turing Order for machine manufacturing o : - - —— ; :
Utility el Performance inspection after machine delivery Mihme assembly Inst‘!_lation complete
ation

* Major milestones 3¢ Schedule may change depending on construction contract 3
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Korea-4GSR

Ath Ganaration Synchiotran Radiatian

Main Design Features

2-1. Architectural Plan

@ Bird's eye view and Picture of site
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2-1. Architectural Plan

® Master Plan
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4th Ganaration Synchistian Radiatian

@ Main Design Features



. Korea-4GSR
2-1. Architectural Plan

m Main Design Features

@ 15t Floor Plan of Storage ring Bldg. KT i

In Research Bldg.
¢ Chem. Prep. Lab
e are Rl Bio. Prep. lab
g X-ray optical Lab
- Electronics develop. Lab

Control research Lab
Mech. vacuum assembly Lab
NG Data Center

() and other Labs

OV : entra
oy Utility

()L § . Rldo

57 4W Equipment Hatch

- ) . - AE
VR 2 A ‘ \ =" ! 1)
- ¥ @ LCW Bldg. : :
o '. T +*"s Movable Block
¥ ) s .
L For the Installation of
1 heavy accelerator

machines from E.H.
(Opening size :4.2m x 4m)

PS-3 <) _ kP
sUBSTATIO | : ¢ f< i 3
N) In-field
Access
Road

I eceno
Accelerator Bldg. A : Pedestrian entrance
R&D Bldg. .
J A : Vehicle entrance
Utility Bldg.




Korea-4GSR

4th Ganaration Synchiotran Radiatian

2-1. Architectural Plan

® 15t Floor Plan of R&D Support Bldg. 1~3 = &
— | e - g I e i I~ KEY MAP ==
[ < | ] [ ! 1 I ! I I CISE I :
N N / \
Wi vv N %Y,
|:l 1‘,_ 1
i ¥ f * ' e T T T e —
. Welding " f |
Room 1 i [T
Vacume Assemble B/L Assemble Room & 9 H 4
Room . OPEN | P =]
i [ 4
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} UplLoad i U_ 4 i H 10ton Crane
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Korea-4GSR

4th Ganaration Synchiotran Radiatian

2-1. Architectural Plan

® 1t Floor Plan of Central Utility Bldg. / Main Power Subs. @ . © — KEY MAP =
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Korea-4GSR

4th Ganaration Synchiotran Radiatian

@ Main Design Features

2-1. Architectural Plan

@ Storage Ring Bldg. (Cross sectional view) I oeno B
Accelerator Bldg.
. . . R&D Bldg
(v.\, ( v: ) \Y:\) Ys ) .
- \r, Riss
49,900
33.900 " 8,500 7,500
15.6 m [
90.900
2,509 6,500 80,000 4,400 4.600
(Y8BT (vE=d) [ETEET (B ErTa e R Tl
=it 1 =
) : > i 52 1 7 H 1 fan Roor}w

Tevmw | T ]_:1{1 (STom Crong) | I,.‘ T ] T

5.900

; orridoj LAB ,
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r

‘ 1 3 : :
Control SR gI i E EH. Corrido: @ff=field

SHED TUNNEL 275w

'EJ:;:IlLt-.}Cl]—‘ . $ll el = . — -
S L s E 7 A - - .
= r Lr r r L , o L o Lr Lr Lr r s r Lr 1r Lr r L r L
~ 8 .
Infield access tunnel
w £ Fl - ——
EL +149.00 = — —_—
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2-2. Ground work Plan

@® Introduction to
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Korea-4GSR

4th Ganaration Synchrotran Radiatian

The entire site measures 820m long and 660m
wide, and consists of a 310,000m* primary site
and additional land planned for future
expansion

The site features three distinct sections, each
with a 5-10m step difference.

Facilities planned for future expansion include
the dormitory building, welfare building, R&D
support building 4, and research buildings 3
and 4.

KBSI is currently discussing with the
government how to utilize additional land, and
new ideas are needed.

The site was developed with a 4-5% slope
toward the outside, focusing on natural
drainage.

The accelerator building space, indicated by
the circular shape in the center, was developed
on the same level.

11



Korea-4GSR

2-3. Other Basic Engineering

m Main Design Features

@ Electrical Design (Machine and building grounding system)

The grounding system is designed
e — : Py : e 2 to maintain touch and step voltages
et o - =2, SR N/ ; ‘ within the permissible limits defined
by KEC" standards. It consists of a
grounding mesh and carbon
grounding electrodes.

‘&l

3
HH

ham
Kas
am

* KEC: Korea Electro-technical Code

16



. Korea-4GSR
Overview of Korea-4GSR

Accelerator : Gun, Injector LINAC, 4 GeV Booster and Storage Ring '

Overview
20212029 1.1643 Trillion KRW 540,000 m2 / Cf?e?:g;}%—si
= USD 834 M 69,959 m2 Chungcheongbuk do
Beam Energy : 4 GeV
. . Seoulv
Beam Emittance : less than 100 pm-rad (Design: 62 pm-rad)
90chang
. Daejeon
Circumference : 800m Pohang¥
Beamlines : 10 in the first phase (more than 40 in final phase)

Lattice : Hybrid 7 Bend Achromat (H7BA) Normal conducting RF cavity and 500 MHz



IIl. Beamline Present Status

Ground Plan for 4GSR

KOREA BASIC
SCIENCE INSTITUTE

K5I

PAL
‘_,-)-r? POHANG ACCELERATOR LABORATORY

()

Beamlines

Beamline Overview

—J

- . Priority Support for Industries

. Support for Academic R&D

ID21: BioPharma - BioSAXS

1D24: Material Structural Analysis

— 0.1-5keV' ID26: Soft X-ray NanoProbe
— 0.05-2keV 1D25: NanoARPES

ID03: COXRD

ID04: COSAXS

ID23: RealtimeXAFS

1D22: Bio Nano Crystallography

BM10: HE Microscopy

ID10: NanoProbe

5-20keV
5-40keV

5-25keV

T
1

Photon Energy [keV]

T T
10 100

21



Korea-4GSR
Features of Korea-4GSR

Characteristics of photon beam

- Optimal performance in the range of 10 — 30 keV ; - ..
(Still high brilliance @ TkeV) el Y

- Photon energy up to 100 keV ot Y SR\

Synergy with PLS-1l and PAL-XFEL . ¥ ‘ :

- Wide coverage of energy spectrum for synchrotron radiation = wac vusing - 241Y BB

i
et

1
e S5 (raty buldeg
T
e )
\ C M%‘ /s
AR Sy |

applications in Korea

?nn.;;‘:;u;rr;r:?wuu::crwm} ;‘:: L
® N, Accelerator tunnel B T
Utilization of validated technologies for the accelerators and beamlines \\_ S
- Booster ring , injected by 200 MeV LINAC oy, WL " ' Cd
- Conventional injection scheme, like an off-axis injection with 4 kickers system in the - o
storage ring T T LEL

- Comparatively demonstrated technologies for magnets, RF and vacuum systems.
- On schedule user service and full performance within 3 years from beam commissiiwﬂw



Phase | Beamlines

[ Industry Priority Beamline ]

[ Public Beamline ]

-
ID10 : Hard X-ray Nanoprobe

5-25 keV / IVU24

Y 150 m long / nanoscopy

-
BM10 : High Energy Microscope
20 — 150 keV / BM (H¢ = 21 keV)

N 100 m long / phase-contrast

Beamline Ports

Total straight Section(SS)
Occupied SS for BTL and RF

Available ID sections
Center band
Available ports
Beamline of Phase 1

PAL7
" POHANG ACCELERATOR LABORATORY

ID04 : CoSAXS
8 — 30 keV / IVU20
Coherent SAXS (XPCS)

IDO3 : CoXRD
5-30 keV / IVU22
CDI, Bragg CDI, XRD

Muits purpose Synchrotron Radiation Projedt

ID26 : Soft x-ray Nanoscopy
0.1 -5 keV / EPU78 + IVU24
Soft x-ray spectroscopy

L

ID25 : Nano ARPES
0.1 — 2 keV / EPU98
Nano-ARPES / p-ARPES

B o
>
- 7000 [ 17700
o
S
=] B 3]
o SO0

--. Diff. Lim. -~ --eeeeeue

T

(ID22 : Nano MX
5 - 20 keV / IVU20
Molecular Crystallography )

ID21 : Bio SAXS
5 — 25 keV / IVU24
Bio / Solution SAXS

~
ID24 : Material Structure
6 — 45 keV / IVU16

L Diffraction, HRPD

Ve

A\\L

ID23 : Realtime XAFS
4 — 40 keV / IVU24
XAFS (tr-XANES, EXAFS)

»T*] KOREA BASIC
23 K'BI SCIENCE INSTITUTE




10 Beamlines (in the first phase)

Korea-4GSR

4th Ganaration Synchiotran Radiatian

. . Photon oy
Beamline Photon Energy Resolution < Exp. Application
ource
Vil SAXS: 1 AO|&
Priority (@ BioPharma-BioSAXS 5~25 keV AE/E '< 10_4|°} IVU24 1) Bio-SAXS Bio. \
support . . i) HRPD, XRD i ;
for @ Material Structure Analysis 5~40 keV AE/E < 104 Ivu24 e Material Science, Energy material
industries
sub-micro beam EPU78 1) XAS Semiconductor, Material Science
Soft X-ray Nano-probe 0.1~5.0 keV 3
® i AE/E>15%10 @1k +IVU24 7) XPS * Tandem U. Two Branched Beamline
0.1~2 keV
Nanoscale Angle-resolved 100 < Semiconductor, Material Sci
® S Optimize: 50 ~200 " | EPU98 (i) Nano-ARPES Fmconeieon e SeEnee
Phqtoemsngpechoscopy eV AE/E < 10 Two Branched Beamline
® Coherent X-ray Diffraction 3~30 keV sub-micro beam vuzz | XRD Semiconductor, Material Science
|@ CDI Geosciences, Chemistry
Support Coherent Small-angle ~4 . ' nm ~ D WS AR
PP ® 9 .4_ 0y 3 T ) - IVU20 ((GIZ7|¥ %) Material Science, Chemistry
for X-ray Scattering Optimize: 8-17 keV AE/E < 2x10- o
Academic @ Real-time X-ray Absorption —— —— s | @ xars Material Science, Environments,
| R&D Fine Structure ’ Geosciences, Chemistry
Bio Nano crystallography 5~20 keV 1A < IVU20 1) MX Bio.
D Prjecton Material Science, Energy material,
@ High Energy Microscopy 5 ~ 100 keV Spatial R. ~ 0.1lym  Cateberd |~ | Bio
[ e * Spatial Resolution : 0.1 pm->0.3-0.5 pm
50 1) Ptychography Semiconductor, Material Science,
@® Nano-probe 5~25 keV Nan:):robe IVU24 | /XRF Geosciences,
) XRS Chemistry, Environments




Ill. Beamline Present Status K-sl KOREA BASIC

SCIENCE INSTITUTE

Photon Source Speciﬁcation JPALZ p011ANG ACCELERATOR LABORATORY

Undulator (Unit) IV IVU20 IVu22 IVU24 IVU24 EPU78 EPU98 PLS-II (IVU20)

ID10 NanoProbe

1D04 CoSAXS ID26 SX-ray NanoProb ID26 SX-ray NanoProb

Beamline # [mm] ID24 Mat. St. Anal. g ID03 CoXRD(CDI) ID21 BioPharma ID25 NanoAEPES BM10
1D22 BioNX ID23 RealTime XAFS el edh
Period Length [mm] 16 20 22 24 24 78 98 - 20
Periods 185 148 134 123 60 23 34 - 68
Device Length [m] 3 3 3 3 1.5 2 3.62 0.186 14
K,6.948 K,9.238
Kimax value 1172 1.904 2315 2.745 2.745 Kc4.390 K:6.070 - 1.811
K,/5.652 K,/8.043
B,0.954 B,1.010
Bmax [T] 0.785 1.021 1.127 1.225 1.225 B.0.602 B0.6633 2 0.969
B,0.776 B,,0.879
Gap i [mm] 5 5 5 5 5 15 15 - 5
7749 [V / 96.0[C] / 355[V]/409[C] /
€15t [eV] 5628.6 2696.1 1876.6 1327.8 1327.8 114,84 [H] 46.49 [H] [E] 21280.8 1618.78
6.61[V]/ 527 [C] 13.75[V]/ 1187 [C]/ 1
Total Power kW] 738 12.49 15.16 17.93 875 /437 11 042 ] 1357.83 291
Max.Power Lin. Pow. Density
2
Density [W/mrad?] 154.3 164.2 165.2 165.4 80.7 24.3 [V] 38.02 [V] (kW/mrad) 0.216 22.5
3, 0.06684 [V] 3, 0.07246 [V]
. 3, 0.06679 [V] 3, 007241 [V]
Photon Beam Div [mrad] X, 0.00679 %, 0.00930 2. 0.01100 X, 0.01293 X, 0.01825 X, 0.06004 [C] X, 0.06745 [C] X, 0.0341
ergence %, 0.00626 %, 0.00892 Z,0.01068 %, 0.01265 %, 0.01806 2., 0.05998 [C] 2., 0.06740 [C] z,0.0171
%, 0.05495 [H] %, 0.06333 [H]
%, 0.05489 [H] 3, 0.06327 [H]

A A

Beamline Overview 25
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Ill. Beamline Present Status

Beamline Present Status

Beamline Overview

Brilliance [ph/s/mm?/mrad?/0.1%B.W.]

02 — G G -
1022 -
1021 -
1020 -
1019 -
1018 -

— IVU16 —— EPU78

— IVU20 —— EPU98
1077 — IVU22 BM

— IVU24
1016 T T T

100 1000 10000 100000

Photon Energy [eV]

K+ Sl S3iEnce Wsrmure

PAL;
‘_,a%-? POHANG ACCELERATOR LABORATORY

26
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IIl. Beamline Present Status

Beamline Present Status

K5l

KOREA BASIC
SCIENCE INSTITUTE

PAL
‘_,a-J'r? POHANG ACCELERATOR LABORATORY

Brilliance and Coherent Flux for IVU16, IVU20 and IVU24

a
1023 ‘
1022 o
=z
o
X 107
o
~
_8 1020 |
S \
(\‘\ \
L e |
S~
L
<
2 qo18 |
8 === |VU16
c
2 om — VU20
- IVU24
1016 1 1 1 1
5 10 15 20 30

Photon Energy [keV]

Beamline Overview

Coherent Flux [ph/s/0.1%B.W.]

1015

1014

1013

‘]012

101 -

1010

A

oo VUG
-— IVU20

5 10 15 20
Photon Energy [keV]

25

30
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Ill. Beamline Present Status K:s KOREA BASIC

SCIENCE INSTITUTE

Bio Science

PAL;
‘_,a%-? POHANG ACCELERATOR LABORATORY

ID21 BioPharma - BioSA

Prioritysto
Industries

Study on 3D structural characteristic of
biological molecule systems

— Shiskieg (7S )
O L4

e

o A -
““‘.W,,.‘..._. " -
-".”‘HIS:mCCMJ
L e O
Photon Source In Vacuum Undulator 24 Beam flux (ph/s) ~2x 101
5 ~ 20keV Beam size (um?)
BnEig) REngr (optimized: 8 ~ 25) H x V, FWHM 34x9
Energy resolution <2x104 Spatial resolution 8 ~ 4000 A

= [ntroduction of an automatic sample exchange robot to facilitate high-throughput
experiments.

= Variable g-range vacuum chamber allows rapid adjustment of sample-to-detector
distance within a range of 0.5 m to 6(8) m, enabling efficient analysis of various
systems.

= Supporting various sample environments for the structural analysis of biological
molecules.

D22 Bio-NX

High-throughput screening for rapid determination
of protein-compound structures in drug discovery

Photon Source In Vacuum Undulator 20
Energy Range (mainly) 8 ~ 25 keV (12.4 and 20)
Energy resolution < 2 x 104 (DCM), ~1% (DMM)
Beam flux (ph/s) > 1 x 101
Beam size (um2) 2x2 ~ 50x50 @ 12.4 keV
H x V, FWHM 1x1 ~ 5x5 @ 20 keV
Spatial resolution 07A~35A
.,_ i ;.,.‘.'_ ’ R Measurement frequency > 100Hz
G gy o
dtareny g D . T . r-~.-_1: : @ -
S S —

= Provide a minimum beam size of 1 micron and high beam flux, supporting serial
and in-situ crystallography experiments. This enhances accessibility to challenging
protein crystal samples.

= Supports high-throughput experiments with the introduction of the an automated
sample exchange robot.

= Operates a sample preparation laboratory to support drug discovery research, such
as fragment library screening

Beamline Overview
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Ill. Beamline Present Status

K-s KOREA BASIC
» SCIENCE INSTITUTE

Material Science FALIZ POHANG ACCELERATOR LABORATORY

ID24 Material Structure Ang ID23 RealTimeXAFS

Prioritysto Priority*to
Industries Academic R/D
Analysis of microstructure and phase Studying reaction dynamics on sub-second time
transition of crystalline materials with high resolution scales and states of electrons
0 e P Photon Source In Vacuum Undulator 24
. =
% o A= . Energy Range 4 ~ 40keV
__,@.--Q W Energy resolution  Si (111): 1.4 x 104 = Si (311): 3.0 x 10
mt— \ Tuned Undulator: | Tapered Undulator:
\"’“( Ll Beam flux (ph/s) 6.8 x 103 (@10 ke = 2.4 x 102 (@10 ke
o | v) v)
. ] Beam size (um?) Focused mode: Unfocused mode:
ﬁ H x V, FWHM 10 x 10 um? 1 x 0.8 mm?2
i st i Nt Wi b i s ibisisiasiog
Measurement éﬁlsck ;(ANSZ'O:TZ
Photon Source In Vacuum Undulator 16 Beam flux (ph/s) ~ 1 x 101 time XES - a few min
6 ~ 45keV
E R L e Y B e i
TR lREmge (optimized: 33.5) Beam size (um?) Natural: 1200 x 600 4 B .. ‘l pa———
Energy resolution <2x 104 H x V, FWHM Focused: 150 x 100

= Delivers a beam with low divergence and low harmonic order, exceeding 20 keV via an
insertion device for high-resolution powder diffraction (HRPD) above 30 keV.
*  Utilizes HRPD as the primary technique, with an automated sample changer for = By utilizing the IVU24, the ID23 beamline provides advanced spectroscopies,
enhanced efficiency and additional analysis via dedicated experimental setups. including Quick XAS, operando/in-situ XAS, HERFD-XAS, and XES.
" Supports va.lrled sample environments (temperature, gas, atmosphere) with real-time = Such capabilities are expected to support research on both national strategic
XRD analysis. . S
technologies and fundamental academic science.

Front-End Optical Hutch PTL Experimental Hutch # 01 Experimental Hutch # 02
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Soft X-ray Science
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ID26 Soft X-ray NanoP

Prioritysto
Industries

Probing the electronic structure, chemical states,
and nanoscale morphology of materials

Branch Tender X-ray Soft X-ray

Elliptically Polariz
In Vaccum Undula .
Undulator tor 24 (1.5m) ating Undulator

78 (2m)
RSy IREmEy2 2-5keV 0.1 - 2keV
(mainly) .
Energy < 104 (at 4 keV) 1x10% ~2x 10
resolution 4
Beam flux N 14 N 13
(ph/s) 1x10 6 x 10
Beam size (um?) B
i H x V, FWHM 12 x 5um? 10 ~ 400um?
- = Canted array undulator (IVU24 + EPU78),
& Two Branched Beamline
Y o 'F‘-‘, = Energy coverage: 0.1-5 keV (soft — tender
w8 S gy 9
» ks X-ray)
: o — ' .
- < = Broad experimental environments
” . = From ultra-high vacuum to ambient
i~ & - pressure
"i'v& = Versatile Exp. in (AP)XPS/XAS(in-situ

Operando Spectroscopy)

ID25 NanoARPES

Priority*to
Academic R/D
Mapping of the Fermi surface and observation

of the electronic band structure of materials

& Branch Tender X-ray Soft X-ray

-
£ In Vaccum Undulat  Elliptically Polarizat
Undulator or 24 ing Undulator 78
(1.5m) (2m)
Eegy [REge 2-5keV 0.1 - 2keV
(mainly) .
PR o b Hiclighy <104 (at4 keV) | 1x 104~ 2 x 10+
resolution
EFUBR [0) Shield [25.7)
M8 Monachremator (20.61 e ~1x10" ~ 6 x 1013
e a (ph/s)
4 4 B (385
= o Beam size (um?
> LT - —— Hox V. FV\%M) 12 x 5um? 10 ~ 400um?

(565

ARPES analyzer En
ergy resolution

WE (57 81 B ARPES analyzer Ac
Capillary mitror, F7P (52,35 T (585 - ceptance angle

Ny
. P
. M5 |
. N\ <18meV FWHM < 1.8meV FWHM
naraARPES (52 506)

38 38

= Enables to observe the electronic band structure, which indicates physical properties,
such as electrical, optical and magnetic characteristics.

= From various polarization modes of the undulator, Enables the analysis of magnetic
properties and asymmetrical electronic structures

= Operates with two end stations: Micro ARPES(beam size: 5 x 5um) and Nano-ARPES
(beam size : 100 x 100 nm)

Beamline Overview
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Coherence Science
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IDO3 CoXRD

Prioritysto
Academic R/D

Study on 3D electron density and strain of
various samples using coherent X-ray diffraction

[Phens rmtrsms i aigor ]

. — Photon Source In Vacuum Undulator 22 (3m)
= Ea
i = Energy Range (mainly) 5 ~ 30keV (6 keV)
- -~ : -- Energy resolution <2x104
= - o
T Beam flux (ph/s) ~ 45 x 102 (@ 6keV)

L )
‘- ‘)O -n\- #l Beam size (um?) 1 pum (KB mirror),
=n & H x V, FWHM 2 - 10 um (Diamond CRL)
Bo—= o
Lo, = & Techniques CDI, uXRD

e ] SNRH PRSI P ———

4
-4 $oap o .
/ ,li e ,’ m"__’_ P & e

o v ot >

o s » o o o o ¥

g o o
= Utilizing the advantages of the 4th generation storage ring, such as high coherence
and small beam size
= Minimize optics, designed to ensure maximum beam coherence up to sample.

= Using Phase retrieval algorithms, the detected diffraction pattern is reconstructed into
the 3D image and internal strain field of particle.

ID04 CoSAXS

Priority*to
Academic R/D

Coherent Small-Angle X-ray Scattering for
Dynamics of Soft and Complex Materials

Photon Source In-Vacuum Undulator 20
Technique USAXS/WAXS XPCS
Energy Range 8.4 ~ 30keV 84 ~ 15 keV

Si (111): ~ 1 x 104
Si (311): ~ 3x 10

Beam flux (ph/s) ~ 101 ~ 10"

Energy resolution

Beam size (um?)

2. 2 2. 2
H x V, FWHM 8 um? ~ 100 pm: 5 um? ~ 100 pm

" Temporal resoluti . sub msec
> 1 msec (In-situ)
on ~ hundreds of sec

: " i i q
Utilizes the high brightness and coherence of the 4GSR for speckle-based dynamic
scattering, with SAXS as the primary method and GI/WAXS as complementary

modes.

Preserves coherence while providing tunable beam sizes and variable detector
distances, ensuring flexibility for in-situ/operando studies and scalability for future
developments.

Beamline Overview
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Prioritysto
Academic R/D

High-quality multiscale 3D image analysis
using phase contrast effects

3

8 __ — . bt

gy o= - s.am —
-

]

™ .
o St
High energy beam g g

18 ;
Frergy & Materiais appications ol — . Lo

Increased penelration depth

Large beam size
Inoustnal appacatons -
(Large FOV, Fast scan tme)

Phase contrast effect " o m Lor? L
Bio medical imagng [ %] ﬂ — l. = o

Contrast and edge enhanced maging) _

Photon Source Bending Magnet 2 T) Spatial resolution > 1.0 um
Energy Range 20 ~ 150 keV (E;:21.2 keV) Technique Projection imaging
Beam size (FWHM) 200mm x 25mm @ 100 m Sample dimensions H=1.0 m, D=0.3 m (100 kg)

ID10 NanoProbe

Priority*to
Academic R/D

3D nanoscale quantitative analysis of complex systems

Nap,
Tvuzatees ang. ¢
®hereny | Nang.
‘ - Shigking Walll2s.7m) nllgma
fg =
f"ﬁy:,,

134m)
Swcondary Svurce Aperiureds )

Scanp:
nn;
ing Micmsm
e

-
1a2{12rm)

i ey
“ -
[ ]

I et it

= The high energy microscope beamline is based on projection image utilizing high-energy
X-ray beams above 100keV and a long beamline of over 100 meters.

= The bending magnet illuminates the sample at a distance of 100 m with a beam of 200
mm width and 25 mm height, and acquires a high quality projection image by phase
contrast effect.

= Phase contrast imaging improves spatial resolution and contrast, allowing researchers to
resolve finer structural details in three dimensional imaging and expand the range of
observations in materials and biological specimens.

Blsiian Seutica In Vacuum Un)dulator 24 (3m Beam flux (ph/s) 109 ~ 107
Beam size (nm?) 50 x 50
Energy Range (mainly) 5~ 25 keV (8 ~ 10) H x V, FWHM X
: : : < 50nm (Scanning)
Energy resolution <2x104 Spatial resolution < 10nm (Imaging)

Provides high-resolution imaging over a wide area and simultaneous elemental mapping
through multimodal analysis using scanning diffraction imaging and X-ray fluorescence
microscopy.

Aims to track reactions and defect growth in systems like batteries and catalysts, enabling
quantitative nanoscale analysis of complex functional materials under manufacturing and
operational environments.

Beamline Overview
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Feature Beamline - Coherent Beamlines

ID03 Coherent XRD

Detectors
(67.5-70 m)

5.66 x 10" 6.34 x 10" 1.43 x 1070
1.77 x 10" 6.62 x 10'® 3.72 x 10"

High harmenic rejection mirror D'"’;;‘an'f]'m' »
-v—)r-—-m—"————_'—"‘\‘.—’ —‘l,’"" k- Flight path -\l B y
—____.'[,__———4: . ol (68576 5 m) CRL2 : 8.2 x 2.3 Umz @ 20 keV
_ CRL1T : 143 x 17.9 um? @ 20 keV

Coherent fraction is enhanced by 100~1000 times better
=>» Direct enhancement of experimental efficiency

ID04EICoSAXS

»

5
d
4GSR AR N—— [ DO3ICoXRD
10 [ - e gy & \
f ~ 130 — B=32% % v
o} Sl '-- : B=1%
i “Pag, e 1.25-
§ ' % R
- ! N 1.20 W/
& | PLS-II e \ £ 5 seconds! e
B - x\\ & 145} 5
2 I \\
'3 |
o 1w I 1 110
E Korea4GSR. OVU .\. i
o s ow ‘\ 1 1.05
i -+— PLS-II. VU
1 - . e e eeeedd Y . e e e . e e eeeadd 1.00:
10 10 0 10 10 1076 10~ 107 1077 107

Photon energy (eV) delay time

Applied Sciences 11.24 (2021): 11896.
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Prototype Development

Muits purpose Synchrotron Radiation Project

Electronics Power Supply
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CONTENTS

l. General Overview Il. Site and Building

1. User Activities in 1. Site Construction

Korea 2. Building Design

2. Overall Project

3. Road Map as User
Facility
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lll. Machine

1. Main Parameters
2. Accelerator
3. Phase-l Beamline

4. Prototype testing

IV. Plan and Summary

1. HR Development
2. Utilization
3. R&D Activities

4. Summary
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Human Resource Development

Muits purpose Synchrotron Radiation Projedt

o (Plan) Key Personnel for Construction and Operation
- Officially 150 Personnel T

HERINE

- The justification for increasing the workforce to 214 personnel
has been established through policy research project

* (Execution) Complex Workforce Structure
- Progress on unified recruitment 2025 58 0
- Securing and increasing authorized regular positions

USBSUHEBABF)

PAL staff ) PAL staff

. /Retirea™

Project based
regular staff

2031 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
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Maximization of Beamline Utilization

Muits purpose Synchrotron Radiation Projedt

o Start of Regular Discussions: Science Workshop and SAC (with sub working group)
» Expected Outcome Management (> 100+ papers IF>10) with User Expansion
« Strengthening Data Science and Al capabillities (Initiation of a Separate Study)

THE FT WORKSHOP
FOR FUTURE SCIENCE
IN NEXT GENERATION
SYNCHROTRON

L M ADVANCED LIGHT SOURCE

)

* Experiment and sample

* PLS-1l & other 3GSR
= Specification

* Between BLs in K-4GSR

Reports from the
Science Visioning
Workshops Al/AX #8-g 55t 4GSR O+EH

o =2 o

A1) 28 79t chg A

- Experimental efficiency
« Beyond the current

* Data workflow

* Physical Al Integrated Auto-
nomous Experimental System
* Science Fodfidation model

T sEnnELEY LAB IV ENERGY | :..n

PAL,
FALIZ pOHANG ACCELERATOR LABORATORY
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Industry Support R

« Region with Numerous Industries Including Leading Companies

 Plan for Discovering Industrial Users and Establishing a Support System for
Industrial Experiments and Analyses

Cheonan

Crhang Srd Industricl Complex
# Biz | B Blocherm & BIBIOCHEM

Okaan industrial Complex
* Semipardustor: RUSSEL BHK

Cheongju ndustrial Cormplex
v SKIETE

_ \ MR LR . socon rery SKIE Teal
Oseng Bio-Polis District C heo n ¥ u 7 Biv:LG Househald ra, 5
* Bio - DHF Korea, NPRL gJ
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Korea-4GSR

4th Ganaration Synchrotran Radiatian

Note. Grounding Plan

@® |ntegrated Earthing System for improving electrical safety of accelerator

Separate Earthlng Common Earthing System
— EHV || HV || LV LPS || NW
- g/ 1

Main Earthing

J, Busbar ]

L] -{ ' ’ Ground Level 7777224777777 47777727777 4 74777
o 54 |

O o e |k . — = =)= =
- /" & Intergrated Earthing System
— nag
| -

— S|, Y% | EHY Y v s W - '
=1 / E ‘ ,|, [ v [ w Jes [ ow ] ﬁ ._ —
| —— e N ,A_f‘ ‘ﬂuJ eels : :‘ﬂi“‘! | . -“
U S T ST A I

r .
0 000000 e e e e

21



