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Peak brilliance (photons s~' mrad2mm=20.1% BW)

Synchrotron and FEL Light Sources: complementary ———
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Light Sources in Asia/Oceania Region

Uzbekistan

Australia: Australian Synchrotron(Clayton) b N a8} 4 .
China: BSRF( Beijing), SSRF(Shanghai), NSRF s @
(Hefei), SXFEL&SHINE (Shanghai), Pakistan Nepabigyiitan
HEPS(Beijing), HALS(Hefei), etc. T AP ravian
India: Indus-li(Indore), Kolkata )
Japan: PF&PF-AR (Tsukuba), mbodia | phiippines
UVSOR(Okazaki),AICHI SR (Seto), RITUMEI SRC .. N L2 - N
(Kusatsu), SPring-8, SPring-8-I1, SACLA, NEW singapege
SUBARU (Harima), HiSOR (Hiroshima), Kyushu
SR (Tosu), SLIT (Sendai) Synchrotron light source o
Korea: PLS-II, PAL-XFEL (Pohang) High Gain Free Electron Laser
“» waurnn. New synchrotron project

Singapore: SSLS (Singapore)
Taiwan: TLS, TPS (Hsinchu)
Thailand: SPS (Nakhon Rat.) , SPS-II (Rayong)
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The 3 Generation Light Sources in Asia/Oceania

Facility Location Energy Emittance Next step Note
In operation
Spring-8 Harima, Japan 8.0 GeV 3.0 nm Spring-8-li
SSRF Shanghai, China 3.5 GeV 3.9 nm 19 more beamlines | 2016-2022
Australian Synchrotron | Clayton, Australia 3.0 GeV 10.5 nm
PLS-II Pohang, Korea 3.0 GeV 5.8 nm
TPS Tsinchu, Taiwan 3.0 GeV 1.6 nm Phase-ll Beamlines | 2020 -
TLS Tsinchu, Taiwan 1.5 GeV 22 nm
New projects
Tohuku Light Source Sendai, Japan 3.0 GeV 1 nm Kickoff: 2019.3
HEPS Huairou, China 6.0 GeV <60 pm Kickoff: 2019.6
SPS-I Rayong, Thailand 3.0 GeV ~1 nm Approved 2019.1
HALS Hefei, China 2.4 GeV < 30 pm R&D underway 2021




SACLA, an 8 GeV XFEL facility
» User operation since March 2012

" o = - @ SPring-8, a cility
: = User operation since Oct. 1997
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Dramatic reduction of Advanced accelerator technology

power consumption and operational experiences

Concept of SPring-8-ll
- Sustainable high performance source -

World’s top-level

performance

* Lowering beam energy » Multi-bend achromat (MBA) lattice » Dramatic brilliance
(8GeV > 6GeV) achieving ultra-low emittance > enhancement

* Permanent-magnet
dipole

» Shutdown of existing

ring injector

Courtesy:
H. Tanaka

» Short period undulator  Brighter hard X-rays
» Beam injection from SACLA linac « Ultimate beam stability

* Experiences on top-up operations and
orbit stabilization

SPrmg-8-1T 7>+ SPring-8-IIl

High . Coherent ring
coherence ‘ source
SR source /
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Spring-8-ll.: main machine parameter, unit cell, prototyping=——=
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H.S. Kang PLS-1I and PAL-XFEL Facilities (June, 2015)




PAL /7
&

PLS-Il upgrade project: Overview

\

/o Main goals

- Beam energy : 2.5 — 3.0 GeV
- Current : 200 — 400 mA

- Storage Ring Emittance : 18.9 — 5.8 nm
- Top-up Operation mode

-

O Important improvements

- In-vacuum undulator development
- PAL-DCM development
- New instrumentations: Libera BPM, etc.

k- No. of Insertion Device : 10 — 20

AN

- Superconducting RF system

~

J
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PLS-Il storage ring

Beta functions (m)
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Australian Synchrotron

User operations since 2007 with 9 beamlines.

100 MeV s-band linac and 3 GeV FODO lattice
booster ring.

3 GeV double-bend storage ring.

Current projects: E T
e 2019 - 2021 NLK Injection Project (R. Auchettl, E, 3 GeV
WEPMOO1 ) Circumference 216 m
o Exploring Low-emittance machine upgrade. Straight Lengths 4.6 m
Optical Functions ( », =13.29, 1, =5.22) Optial Functions (1, = 4610, v, = 18:17) | RF Frequency 499.677 MHz
S | I 200 mA
PN R S Emittance 10.5 nm
) ID Beamsize (H/V) 320/ 16 um
: Dipole beamsize (H/V) 87 /58 um
. SAYAVEYSY y ‘7 1.0 keV Coh. Frac. Straight 0.02 %
.t 11 10.0keVCoh. Frac. Straight 0.0003 %

0 : g e o ; o s Courtesy: E. Tan




IR/VUV THz
Experimental || Experimental
statiol

Linac Tunnel Roof Y —— Geer ] | sttin or)
' Diagnostic

Australian Synchrotron 1

nnnnnnnnnnnnn
555555555

Linac Tunnel

¢ Concept: THz FEL in Linac tunnel (R. Dowd)

e Coherent Low Emittance Accelerator Radiation
(CLEAR)

e 20 MeV electrons, t=200fs, ~1 nC, >10 Hz rep-rate
o Dipole CSR: up to 2 THz (60 cm-").
e FEL: 40 to 400 cm-'.

IR Radiation

THz Radiation

+ Australian Accelerator Test Facility (AATF)
o Bunker proposed to be built on site by 2022

« Facilities to cater for research into for compact
particle accelerators for the Australian community.

9000

Courtesy:
E. Tan







Biosafety P2 protein crystallography
Time-resolved USAXS

HP XRD
HP spectroscopy

Hard X-Ray Spectroscopy

Ultra Hard X-ray Applications
Radioactive materials
X-ray Imaging

Hard X-ray Nanoprobe

XAFS

X-ray Diffraction

Hard X-ray Micro-focus
Medium-energy Spectroscopy
Fast X-ray imaging

SAXS
MacromolecularCrystallography
High throughput crystallography
Protein micro-crystallography

SSRF: more beamlines
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Phasel

Followup Phasell Planned

X-ray optics test
Dreamline
Soft X-ray Spectromicroscopy

S2-line

D-line IR Branch

D-line ED-XAS Branch

SINOPEC-C

SINOPEC-M
SINOPEC-E

Laue microdiffraction
SLEGS

SiP-ME? —— ARPES
SiP-ME2——APPES&PIPOS
Surface diffraction
Membrane protein crystallograpl

Bio-IR

E-line

Bio-SAXS

Protein complex crystallography
3D Nanolmaging



TPS Milestones

First light delivered to the
experimental station (port
5A) on Nov. 19, 2015

| “

cavity and 10 IDs Available for users
{ 500 mA
300 mA J Top-up test -+
Torsain G S R
AO0mA
] S Vacuum Top-up
1st SR from the TPS (3 GeV, 1 T e 32,2515 Improvement 500 mA
mA) Up to 520 mA Operation
Dec 31, 2014 . Dec 12, 2015 License
Phase | Commissioning Phase |l 400 mA SRF#3 Kicked off
Design (with tw oug_zzl:g%.rpé\ A Cavity) Commissioning L.I? n?'lf m 500 mA Test
Y)| (with two SRF Cavity) est Run
— Courtesy: O JG O ClJ O—O JJ O CJJ O O
- Q12015 2015 2016 2017 2017




Aerial view of NSRRC campus

Operate two light sources simultaneously:

TLS (1.5 GeV) and TPS (3 GeV)

L 2B 2 hup://110.110.201.110/ma
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x  Google

Taiwan Photon Source

User Beam Time 7.28 mm
400,64 ma 40,00 mm
41AU

0.00 mm

S Beam Current
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TPS & TLS

2017/11/29 08:31:33

Taiwan Light Source

User Beam Time 22.42 mm
1.50Gev 2531 mm
36179 ma 5922 mm
o 54 min 4409 mm

S

» Increase stored beam current from 300 mA in 2016 to 400 mA in late 2017 in top-up operation. The 500 mA operation is

scheduled,

» Construct 3™ SRF system (2018 ~ 2022) to accommodate more than 20 sets of insertion devices operated at 500 mA.
Improve reliability under more comfortable operation conditions.

» Upgrade analogue LLRF to digital LLRF for booster and storage ring RF systems.

» Prepare 7 sets of IDs for Phase II beamlines (3 produced in-house, 2 CPMU co-developed with vendor, 2 procured from

vendor).

» 7 Phase I beamlines and 3 Phase II beamlines available now. 3 Phase Il beamlines will available in 2020.

Courtesy:
K.T. Hsu




Concept of 3 GeV light source in Tohoku, Japan ; gy project Target SPTng 8

1022

 Highly brilliant compact Soft X-ray source with
supreme stability and reliability
« SXFEL in future upgrade

10}

10" L

Brilliance
(photons/sec/mm?2/mrad2/0.1% b.w.)

Design strategy

* User oriented light source: not a test accelerator

» Design based on full-fledged accelerator technology
developed at SPring-8/SACLA

« Short straight sections for MPW HX source [

» Full energy injector linac for future SXFEL driver Photon Energy (eV)

10" L

Complementary partner of SPring-8

Target performance for SX (1 - 3 keV)
« Brilliance >102' photons/sec/mm2/mrad2/0.1% b.w.
« CoherentratioR~ 10 %

\ 4

=400 mA, ¢= 1 nm.rad

3GeV Project in Tohoku

First light expected
in FY2022

Courtesy:
N. Nishimori




Accelerator design

3 GeV accelerator

Exp. hall -

Injector linac
110 m

SX-FEL area
for future upgrade

Courtesy:
N. Nishimori

B [m]

Storage ring parameters

Beam energy 3.0 GeV
Stored current 400 mA
Lattice 4B-achromat
Circumference 348.8 m
Number of cells 16
Natural emittance 1.1 nm.rad
Energy spread 0.084 %
Beam size

ox/ o, @ ST 121/ 5.8 um

X Coupling=1 %

4 bend achromat lattice

N
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n
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Beam size at undulator




Storage ring development taking advantage of R&Ds for SPring-8-1I"

» Test half-cell constructed to study magnet performance and to establish precise alignment procedures
» Narrow-aperture vacuum chambers made of stainless steel

« HOM-damped TM020 RF cavity under high-power test

* Ring beam injection system with in-vacuum transparent off-axis scheme under development

3GeV storage ring unit cell (4 bend achromat lattice)

004 504 gog 03
- ok

505
i

Courtesy:
e~ ¢ N. Nishimori

est half-cell composed of 2 combined-B,
. , \

HOM-damped TM020 RF cavity




Injector linac development by technologies of SACLA
for reliability and cost reduction

« C-band accelerator system (42MV/m) developed at SACLA with some modifications
* A new thermionic gun system for low cost and high reliability
* Future extension to SXFEL by gun replacement

3 GeV injector linac

Thermionic gun
C-band (5.7 GHz) accelerator (20 units)

+ buncher system Chicane

I /
0 =0 0 p @m0 g0 g0 00 ﬂﬂ
_fafam ‘i«; ia f= 1a éa 12 (2%
FLH\I"‘Ul ! r!'mr"n I_I_H . |I n‘!‘ll LI_LW

Total length 110m o0 - g ; 2 : I

C-band accelerator at SACLA 3GeV linac parameters
' Parameter
Beam energy E (GeV) 3
Normalized emittance (umrad) <10
Al Emittance at 3 GeV  (nmrad) <1.7
Courtesy: Bunch charge (nC) 0.3
Nobuyuki Nishimori Repetition rate (Normal) (Hz) 1




Storage ring
Booster 0.5-6GeV C=1360.40m

C=454.07m

Courtesy: Q. Qin
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HEPS: Lattice design of storage ring & main parameters

1
Antibend

T I I
Middle BLG

Beam energy

Circumference

Current

H. natural emittance nm-rad <0.06
Bunch length mm 3~36
Brilliance Pho/s/mm?2/mrad?/0.1%BW > 1022

Courtesy: —
Y. Jiao Injection Top-up




HEPS: Key technologies developed in R&D

- CPMU, 166 MHz SRF cavity
— Digital BPM electronics, KB mirror system
— Fast kicker and power supply, high precision girder

Ground breaking next month!




SPS-Il complex, Rayong, Thailand

Storage ring
Experimental hall

Administration

User support

Injector Al M . Car park

I

g1nay
i

N p—

Utilities
User guest house

A Roneam Daun
Sam Wildlife
Sanct
AusHA
inewnming iESA
RRrYau Kamrien 9

° SPS-I % | Courtesy:
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SPS-Il : storage ring lattice

Middle straight

standard straight standard straight

B2 B3 310 m B4 B5
B1 ) B6

2.51m 251m

M Dipole MQuadrupole [l Sextupole [l Octupole

DTBA lattice
By e 14 DTBA cells (22.95 m/cell)

e Total circumference 321.3 m

e Total 28 straights:
» 14 standard straights of 5.02 m
» 14 middle straights of 3.10 m

¢ Utilize combined function dipoles (B3
and B4)

o 0 o

o o
0O N b0
T T T T

~— 0.08|L
<

0.0s8L
0.04

0.0z

0.00L

Double Triple Bend Achromat (DTBA) lattice (Modified 6BA)

Courtesy:
P. Klysubun




SPS-Il storage ring: Main parameters

Store beam energy 3.0 GeV
Beam current 300 mA
Emittance 0.96 nm-rad
Lattice structure DTBA
Superperiods 14
Circumference 3213 m
Radio frequency 500 MHz
Long straight section length 502mx 14
Short straight section length 3.10mx 14
Number of cavities 6

RF voltage 2.2 (3.6) MV
Harmonic number 536
Betatron tunes (v,, v,) 34.241,12.310
Chromaticities (¢,, &) +2,+2

SPS-II storage ring



SPS-II: full energy injector linac

Horizontal bend

LO BC1

L1

o R 1 T e {1 o o o o o o o o o o

0.2GeV

Horizontal bend

BC2 L2

Kickers

1.6GeV

[ s-band structure [ ] C-band structure [] X-band cavity [ solenoid 0 Quadrupole I Dipole

2 structures 44 structures 1 structure

G=20-25 MV/m G= 35-40 MV/m G=70 MV/m
Main features Parameters Value
* Laser-induced photocathode RFgun Total injector length 170.5 m (linac:155m + TL:15.5m)
e Based on C-band, NC technology for main linacs Electron beam energy 3.03 GeV
e Two bunch compressors at 200 MeV and 1.6 GeV -

. Repetition rate 60 Hz
e Total linac length 170 m
e Built in the underground tunnel Bunch c.harge ) 1nC
Normalised emittance €, <10 pm-rad

Linac operation Energy spread o; <1%

e Injection mode: without bunch compression by adjusting C-band
phase

e Full operation mode: with compression + deliver short bunches to
storage ring

Bunch length

Injection: <10 ps (3 mm)
Short pulse: <200 fs (60 um)



SPS-II: main building and timeline

=
=
1

........

SPS-Il CDR completed :
R&D of components and o0 k
technology necessary for SPS- IPAC<:2ﬁ
Il (magnets, vacuum, RF, in Banakok
electron gun, etc.) g .
CI SPS-Il DDR SPS-II | 3 GeV linac | SPS-Il opened
completed groundbreaking commissioning to users
2017 2018 2019 2020 2021 2022 2025 2026 2027
Courtesy: | | | | | | e | | |

P. Klysubun




Energy 24 GeV
Circumference 672 m
Number of cells 30
Natural emittance 24.7 pm-rad
Transverse tunes 71.296, 23.296
Natural chromaticities -97, -110
Momentum compaction 5.0%X10°
Length of long straights 54 m

HALS (Hefei Advanced Light Source)

y {m)

3010730

2,503

2,01 0731

1596731

1,003

s.000 L

On and off mom.

s 10 15 20
|I|-‘Il N0 N 100 D - II|-|I‘

7BA lattice

y [mm]

— 6% |
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The High Gain Free Electron Lasers in Asia/Oceania

Facility Location e- Energy Photon Energy Status Next
SCSS Harima, Japan 0.3 GeV Test bed at 10-25 eV In SACLA
SDUV Shanghai, China 0.2 GeV Testbed at 5-10 eV | In SXFEL/LPA
SACLA Harima, Japan 8.0 GeV BL2: 4-15 keV Operation More beamlines
BL3: 4-15 keV Operation Injector for Spring-8
0.8 GeV BL1: 20-150 eV Operation
PAL-XFEL | Pohang, Korea 10.0 GeV HX1: 2.0-14.5 keV Operation HX2
3.0 GeV SX1:0.25-1.5 keV Installation Open to user in 2020
DCLS Dalian, China 0.3 GeV BL1: ~7-20 eV Operation cw VUV FEL R&D
BL2: polar. control Installation Open 2020
SXFEL Shanghai, China| 0.84 GeV ~150 eV lased Merge to user facility
~1.6 GeV 50 ~ 600 eV Installation Open to user in 2020
SHINE Shanghai, China 8.0 GeV FEL-I: 3-15 keV Construction | 8 years including R&D
FEL-1I: 0.4-3 keV
FEL-11I: 10-25 keV




FEL light sources in Asia: timelines and photon energy ranges

10 nm 1 nm 0.1nm
2010 —
SACLA-BL2
— SACLA-BL3
2015 —
DCLS-L1 PAL-XFEL-HX1
2020 — SXFEL-SASE-Seeded
" PAL-XFEL-SX1
e S PAL-XFEL-HX2
SXFEL-BL3 ? SACLA-BL4.5?
2025 +— Dalian-Tohoku-Thailand-Hefei ?
SHINE-FEL-II
DIALS? | SHINE-FEL-I g NE-FEL-I

SHINE 100eV 1 keV

10 keV




9@/ SACLA + SPring-8 p.

SACLA RIF=H

* The electron beam has been successfully injected to the SPring-8 storage ring.
Long electron bunches are used to avoid CSR effects.
Beam injection while keeping XFEL operation is the next step.

/




ﬁ/ SACLA machine layout

@
RIK=N

SR from

SPring-8

Gun CB-correction S-band
476MHz
= = N
- T_—APS (2mx2) Energy slit !
238MHz BC1 . S BC2 (1.8mx24) BC3
5 . (R56~-41mm) (R56~-37mm) (R56~-7.5mm)
;Chopper LB-correction 35 MeV | 400 MeV : 1.4 GeV
Z—O'm Injector Z~13 m Z~50m Z~120m
SCSS+
PR THT L
Undulators
(4.5mx3) Au=18 mm
BL2 1D01-08 1D09-18 -
Kicker_ DC bend Undulators
e o (5mx18) Au=18 mm TO users
ID01-08 Chicane 1D09-21
Deflector M gjn C-band ‘ BL3 chicane Undulators
cavity (1.8mx104) ) S (5mx21) Au=18 mm B d
(e | e st S R S s e
~~-._BL5
e e e -
4 -
‘ To SPring-8 oo Eglpl)erlmem al
Z~390m Z~615m

BL1: EUV and soft x-ray (20-150 eV)
BL2 and BL3: hard x-ray (4-15 keV)

Courtesy: H. Tanaka

Combination of
XFEL and SR



QJ/ Reflection type self-seeding at SACLA BL3

SACLA RIK=H
Channel-cut Steering mono-XFEL
Side view SASE-FEL CWSta'- _____ i in_agnets
(X-ray & electron) e-bunch 1 A ...‘. . ‘
O . . . seed-XFEL

Top view
(electron) _ . a-Bunch .\ /.

Magnetic chicane

T T

1
-20 -10 o} 10 20
Relative angle (arcsec)

Rocking curve of Si (111) measured
Si micro-channel-cut crystal using 10 keV monochromatized SR.

Courtesy: H. Tanaka

(Talk by I. Inoue in IPAC2019)




PAL-XFEL

0.1 nm hard X-ray FEL using a 10 GeV normal conducting linac ~ Apr. 2011: PAL-XFEL project started
Jun. 2012: Ground-breaking

ilding completed
; i camaiete

Y"‘!H s

' i, o e 414 .TI'G First SASE lasing at 0.5 nm
4 gy o' & 28 Oct. 2016 Lasing at 0.15 nm

€ 27 Nov. 2016. Saturation-of 0.15 nm

€ 16 Mar. 2017 Saturation of 0.1 nm

y (mm)




PAL-XFEL Parameters

30A 200A 1kA
2 ps —> 300fs — > 60fs
Heater BASO BAS1

XLIN

Main parameters

e Energy 11 GeV

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

Pulse duration 5fs—50fs
Peak current 3 kA

SX line switching DC magnet

(to be changed to Kicker by 2020)

Courtesy: H.S. Kang

BAS2

3kA

- 20fs

20 und.

HX Undulator (HX1)

[ BC3H | BAS3H

(25-128KEV

e T yss et
10 GBV‘

dump
SX Undulator (SX1
[BCss | 03~12ke(;v )
Self-seeding
| DF2s
Dechirper BAS3s  3.15GeV
dump
Photon energy [keV] 2.0~14.5 0.25~1.25
Beam Energy [GeV] 4~11 3.0
Wavelength Tuning energy gap
Undulator Type Planar, out-vac. Planar
Undulator 26/8.3 35/9.0

Period / Gap [mm]



Courtesy: H.S. Kang

Linac tunnel




Timing jitter between XFEL and optical laser: 18 fs

Statistics for 6000 XFEL shots (30 Hz)

100 T T .

50 ..

0f

oy (FS)

-50

-100

0 1000 2000 3000 4000 5000 6000
Pulse Number at 30 Hz

FWHM =42 fs
(rms =18 fs)

-100 50 0 50 100
Arrival Time (fs)

Courtesy: H.S. Kang

XFEL

Time-zero position (fs)

BAM: Beam arrival monitor (Phase cavity)
A -

Stability for 14 minutes

100 L BAM

A, A

3 6 9 12
Measurement time (min)

Access Door 1 Access Door 1

LAY

7|
ot

Undulators

AN

best performance in the world

L
B.e-a.m - ; %
Dump UH z é ...............................
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Dalian Coherent Light Source (DCLS)

Tunable Wavelength: 50 — 150 nm
Pulse Energy: >100 ud (1 mJ)
Pulse length: 100 fs /1 ps
Bandwidth: Close to FT limit
Jitter: <30 fs

Rep Rate: 50 Hz

YV V V V V V

Courtesy: X.M. Yang

Intensity (a.u.)

0.8

0.6

0.4

0.2

2,=50.972nm =59.236nm

Science v355, issue 6322, p235(2017)

Unique free electron laser
laboratory opens in China

New device will probe smog and other gaseous phenomena

DCLS FEL Wavelength Tuning 50-150nm
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User experiment on DCLS

Photodissociation of Water molecule ..
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Photodissociation dynamics of water
molecule is done above 120nm before
DCLS. Now it is extended to 98nm.
Three body dissociation is found,
which is very rare and interesting
case.

J. Chem. Phys. 148. 124301(2018)
Editor's Pick
Rev. Sci. Intru. 89, 063113(2018)
Nature Comm., 10, 1250(2019)

IR spectrum of Neutral cluster

Mass spectrum of
n=\Water cluster

IR spectrum of
water dimer
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By VUV soft ionizing, we succeed to
measure IR spectrum of neutral
cluster, which is hard without strong
VUV photon beam. It is very
important to obtain cluster
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Courtesy: W.Q. Zhang m/z (amu)
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Next: high rep-rate FEL.
R&D together with SHINE
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SXFEL & SHINE

Hard XFEL

‘ I|n¢§ 5 statmns — - 8 GeV linac, 0.4-25keV
- = 3.1km, 3 FELs, 10 statiohs




SHINE

X-ray FEL Test Facility

: 0.84GeV warm linac

Cascaded HGHG FEL scheme
lased at 8.8nm, April 30, 2019




SRF R&D for future XFELs

Q vs E of PKU 9-cell cavities (2.0 K)

1OE+11

XRX R XK XXX £ X xy
ecogvedgecese s o Jonl
NWVIVIVYIRAE § »f‘p k! SPER g ® ®000qq,

>,

1.0E+10
Ax
a X
By
<
<
* NXPKUL
1.OE+09 = NXPKU2
ANXPKU3
X NXPKU4
XNXPKUS

© NXPKU6
1.0E+08
0.0 5.0 10.0 15.0 200 250 300 350

Eacc (MV/m)

SHINE



SXFEL user facility
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SHINE Experiment Hall



SHINE: cornerstone of new science center

Shaft #4 50m e




Coupler




Undulator Layout and FEL Schemes

Three undulator beamlines to cover the photon energy range 0.4-25keV, external seeding
and self-seeding schemes have been adopted for fully coherent FEL generation:

« FEL-I (3-15keV) : SASE . self-seeding
« FEL-Il (0.4-3keV) : EEHG/HGHG, self-seeding
 FEL-lIl (10-25keV) : SASE. self-seeding

88m 30m

SHINE —

50m 350m




SHINE undulators: SC/warm, HP/VP/Elliptical

Type Planar Planar
Quantity 34 40
Period Length (mm) 26 68
Effective Length (m) 5 4
Minimum Gap (mm) 7 7
Maximum Peak Field (T) 1.0 1.5

Permanent magnet undulators

Elliptical
4

68

4

5

1.5/1.5/1.06

Quantity 40

Period Length (mm) 16

Effective Length (m) 4

Minimum Gap (mm) 5

Aperture (mm) 4

Maximum Peak Field (T) 1.58

Winding Material NbTi/Cu

Cooling LHe conduction, 4.2-4.5 K

Superconducting undulator




Photon beamlines /end-stations
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Summary

B Synchrotron light source in Asia/Oceania

B 5 existing 3 generation light source are running smoothly and adding
more beamlines

B 2 low emittance rings just kick off around IPAC19

m A few new projects are on the horizon, as cornerstone for new
research centers!

m Free Electron Laser in the region

m FELs based on warm technology are mature. Multi-FELs operation
are routine. More seeded FEL lines and other features.

m Higher rep-rate XFELs ramp up in Asia.

m New trend: synchrotron-XFEL combination from very beginning for
greenfield projects, in Japan, China, Thailand and more...

SHINE



President Vs

Andrew Peele Zhentang Zhao Tapas Sarawut  Mark Breese Nobuhiro InSoo Ko

(Australia) (China) (India) Sujitiorn  (Singapore)  Kosugi (Korea)
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Vice President
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Secretary Secretary
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Courtesy: &
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League of European
Accelerator-based
Photon Sources

A new consortium of excellence in Europe
devising a transformative level of coordination and integration

European
Synchrotron Radiation and FEL Facilities

are joining forces
to master

Courtesy: the challenges of the next decades
T. Ishikawa -




Asia/Oceania accelerator-based photon source community has been
growing steadily and rapidly. Need for establishing Asia/Oceania
consortium of photon sources like LEAPS for Europe.

League of European
Accelerator-based
Photon Sources

A new consortium of excellence in Europe
devising a transformative level of coordination and integration

MY

European
Synchrotron Radiation and FEL Facilities 4
.

are joining forces
to master

Courtesy: the challenges of the next decades
T. Ishikawa ) (o) (P




12 - 17 JUne2iss

<§1 Organizing Commitee Chair
Prapong KLYSUBUN, SLRI, Thailand

c?) Scientific Programme Committee Chair
Hitoshi TANAKA, RIKEN, Japan

c?) Local Organizing Committee Chair

Porntip SUDMUANG, SLRI, Thailand

SYNCHROTRON
THAILAND
NIFA_ LA

I(I}(ﬁﬁ%

13th

INTERNATIONAL
PARTICLE
ACCELERATOR
CONFERENCE

Bangkok, Thailand

REGISTRATION & ABSTRACT
SUBMISSION OPENS
SEPTEMBER 2021

WWwWw.ipac22.org

Thank you for your attention!




<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABSALOM
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /ALIBI
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BATAVIA
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CASMIRA
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /EdwardianScriptITC
    /ELEGANCE
    /Elephant-Italic
    /Elephant-Regular
    /ELLIS
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EXCESS
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GENUINE
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HELTERSKELTER
    /HERMAN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISABELLE
    /JOAN
    /Jokerman-Regular
    /JuiceITC-Regular
    /JUSTICE
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Lithograph-Bold
    /LithographLight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MANDELA
    /Mangal-Regular
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MATTEROFFACT
    /MaturaMTScriptCapitals
    /MICRODOT
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NATURALBORN
    /NEOLITH
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OPENCLASSIC
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PRETEXT
    /Pristina-Regular
    /PUPPYLIKE
    /Raavi
    /RADAGUND
    /RageItalic
    /Ravie
    /REALVIRTUE
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SHELMAN
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TRENDY
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


