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Siam Photon Source - |

BL1.1W:Multiple X-rays Tech
(KKU-SLRI)

BL6a:DXL
"~ BLLZW:XTM

BL1.3W:SAXS
Wavelength shifter (WLS) BL2.2:TRXAS
»J) (Bonn-SLRI)

BL5.2:XAS
(SUT-NANOTEC-SLRI)
Undulator

BL4.1: Infrared Microspectroscopy
BL5.2: XAS (SUT-Nanotec-SLRI)
BL6a: Deep X-ray Lithography
BL6b: micro-XRF

BL7.2W: Protein Crystallography
BL8: XAS

BL1.1W:Multiple X-ray Technigues
BL1.2W: X-ray Tomography
BL1.3W: SAXS/WAXS

BL2.2: Time Resolved XAS BL3.2b:PEEM )

BL3.2Ua: Photoemission Spectroscopy
BL3.2Ub: Photoelectron Emission Microscopy

BL4.1:IR

BL3.2a:PES [
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Time to go Forward

ASEAN BL
AR .

PES, PEEM, SAXS & p-XRF

2018
Full energy injection
TRAAS & 35T SMPW
XAS (BL8) & DXL 3

2010 1.2 GeV booster upgrade

Qipiri i 2.2T MPW & 65T SWLS
1t beamline: PES Fault-Tolerant Control
NSRC to SLRI : .
U60 installation
200
1.2 GeV STR upgrade
\_ 1.0 GeV storage ring, First light

1996 \— Installation (major parts from SORTEC)
\— NSRC Project approved

1998

Si?;l"h;ton
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Siam Photon Source - Il (SPS-II)

Insertion device

SPS-Il Main Components rorteond
1. Electron gun
150 MeV linear accelerator

3.0 GeV booster synchrotron - (Circumference 304.8 m)

DTBA Cell

Low and high energy transfer line

Double Triple Bend Achromat (DTBA) cell
with insertion device & front-end

3.0 GeV storage ring - (Circumference 327.5 m)

o u kwbn

Beamlines

21 Insertion Device (ID) beamlines
5. Storage ring

e 2 infrared beamlines

3. Booster synchrotron

e 2 diagnostic beamlines

1. Electron gun

2. Linear accelerator

e —— 4. Low-energy beam transfer line
:SF;,H N A-A 6. Beamline
— SCALE 1+ 200 4. High-energy beam transfer line
~ THAI
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Machine Parameters

Parameters
Circumference (m)
Energy (GeV)
Relativistic factor y
Emittance g,,(nm-rad)
Beam current (mA)
Nat.energy spread o; (%)
Nat. chromaticity &,/
Tune Qy Q,
Momentum compaction a,
Damping times hor.ver./long. (ms)
Straight/circumference
Energy loss per turn U, (MeV)
RF frequency (MHz)
RF voltage (MV)
Harmonic number
Overvoltage V/U,
Synchronous phase (degree)
Synchrotron tune
Nat. bunch length (mm)
Nat. bunch duration (ps)

SPS
813
1.2
2348 34
41.0
150
0.066
-87-64
475/ 2.82
1.70e-2
10.7/9.8/4.7
033
0.066
118.00
03
32
45
167.29
0.00460
29.03
96.8

SPS-II
327.5
3.0
5870.85
0.96
300
0.077
-65.6/-76.7
34.24/12.31
3.33e-4
9.7/11.3/6.2
0.35
0.577
119.00
1.5
130
2.6
157.34
0.00178
7.48
24.9
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Larger ring -> More Beamlines
Higher beam energy -> Higher photon energy
Lower emittance _ _
Higher current -> Higher flux, brightness

L
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SPS-1l Storage Ring
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Design concept:

, oasl 20| ' AW.=2.9991 |, - | ]— -
v' Performance --> MBA cell, low emittance (<1nmrad) . AW, =0.960T 8,
v’ Feasibility —-->Moderate magnets requirement sl 15] £
v" Productivity --> Space usage (>35%) L
Eo osL 10
= O.Dfi_c";:<
0.04 51
DTBA (Double Triple Bend Achromat ) 0.0z}
originated from Diamond Light Source upgrade study nool Of
B2 B3 3.10m B4 BS O S 10 15 20
B1 S (m )

251m

M Dipole MQuadrupole WM Sextupole B Octupole

14 Cells -> 28 straights in total
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SPS-Il Booster Synchrotron

Storage ring

FODO with combined function magnets

Booster

i VMR

W g .
\ By
) L ,/
B oipole [ Quadrupole Sextupole
Circumference : 304.8288 m 8 Cells in total
Emittance : 5.87 nm.rad
Distance between BS and STR : 3.64 m
A
Concentric booster R | | A
* |ow emittance for providing a clean injection into the storage ring 042 K
= Minimize the building construction cost (substantial saving of building R “5'% 10l _
space and shielding) é 0.50 %
=  Minimize magnet manufacturing cost (small lattice elements, low 025t g | _
power consumption) 0.zo| ] | o ] )
= Simple transfer line between booster and ring a1l ) ' ' | ' | ' ' |
QO 5 1015 2025 30 35 40
~. THAI
- SYNCHROTRON s (m) 3
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m Photon

° Nﬂyfﬂ&ag\
150-MeV Linear Accelerator e
| 22000 i
Faraday Supline Stripline Stripline ¥ !
P e v B Linear Accelerator o :
| e T KcT/FCT KT/FCT W T Sl E
S ( \
o || I —_H_ — _H l 1 :] : '
g ' | L - — J oCt OF2 003 e e — _,J
- i N\
-~ & e le * d] - ‘a N Sl - . ofF 530 o ., A . ‘.‘-v-" > P | - X w N
\ e te .'.. A [P . a.,',. .... R LR T Qep avets zive & on - - I b R A & R ;g ® ..o..
: -3 Rl ol B ARG B NIRRT REOSITe WS 101 1 St Sl Y0 PR T R o8 A Tl -
Screen Screen Screen Screen Screen Screen . e
. . fe:\o:o, The last t'
Triode Subharmonic S-band S-band s-band e
Buncher . - zan o /
gun prebuncher accelerating accelerating accelerating Tl .
structure structure structure | o n A ol ! . e

Design considerations:

* Target beam energy of 150 MeV
* Total linaclength <25 m

Compatible with 119-MHz RF system of booster and storage ring
Proposed Components:

2 THA

* Triode gun with 119-MHz voltage modulation at the grid level to
produce a chopped beam
* Subharmonic pre-buncher operating at 476 MHz
* S-band buncher operating at 2856 MHz
* S-band accelerating structures
- SYNCHROTRON
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Parameter

Beam energy

Normalized emittance

RMS energy spread

Bunch train charge (MBM)
Bunch charge (SBM)

Bunch train duration (MBM)
Bunch duration (SBM)
Repetition rate range
Nominal repetition rate

Value

150 MeV

<50 mm-mrad
<0.5%

>6nC
21.5nC
150-600 ns
<1lns

1-5 Hz

2 Hz
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RF System =
w o A . . .
o ; — ,/4//4/ : - Storage ring 5/6 5 cavities for first phase
/ Z ,‘ //// » \ ' . - Booster ring 4
Y5V oS : - Storage ring 1.5/1.8 MV RF acceptance > 4.2%
» /() - Booster ring 1.2 MV RF acceptance > 1.5%
- Storage ring 135 kW/cavity
- Booster ring 60 kW/cavity
- Storage ring 3 2 for main RF cavity
1 for Landau cavity

- Booster ring

Frequency 119 MHz
Require less RF voltage for a high RF acceptance
Low power consumption to get required cavity voltage
10

Low sampling rate of LLRF makes the simple LLRF
Use coaxial rigid line instead of waveguide for RF distribution

Need Landau cavity for bunch lengthening

W | .
VN THA
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Magnet System

Booster o G?p/Bore Turn Operating
) Magnetic field diameter b current
* Moderate requirements Magnets (mm) IHMBEE (A)
* Offset quadrupole design (ESRF) for combined dipole-quadrupole BD 1.048 T, 3 T/m, 21 T/m? 30 12 1,071
magnet QF 20 T/m, 64 T/m? 46 26 173
_ QD 5T/m 50 10 130
* Manufacturing tolerance £ 0.02 mm SF, SD 750 T/m? a4 8 135
» Static deformation of magnet structure < 0.005 mm
. Pulsed Itinol i kicker) for iniection i Transfer Line Maenetic field Effective length Deflecting
ulse m.u tipole magnet (nonlinear kicker) for injection into Magnets g (m) angle (%)
storage ring
_ _ LTB-QM 5T/m 0.075 - 0.150 -
* Magnets for storage ring (solid steel) and booster synchrotron LTB-BM 033T 0.419 16
(laminated steel) to be manufactured in Thailand LTB-SEP 0.16 T 0.800 15
. . BTS-QM 25 T/m 0.200 -
Pulsed magnets (septum, kicker) to be purchased as a turnkey system BTS-BM 105 T 1500 9
BTS-SEP 13T 0.800 6
Gap/Bore Turn Operating
STR Magnets Magnetic field diameter current
number
(mm) (A)
D01, D02 0.87T 36 24 530
DQ1 0.6 T, 26 T/m 52 50, 10 145
QF1 45 T/m 32 56 85
QD2, QD3, QD5 51 T/m 32 56 100
QF41, QF42 44 T/m 36 56 113
QF6 60 T/m 32 56 112
A QF8 50 T/m 32 56 89
i Half-cell of SPS-Il storage ring DTBA lattice SD1, SF2, SD3 1,800 T/m? 44 32 84
;“‘ . THAI OF1 72,000 T/m3 56 15 103
~ SYNCHROTRON 11
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Mechanical Positioning System

Storage Ring Girder Assembly Alignment Network

y I " *7 B g O

|

f

e,

il

=
W

= ¢ e (1M
84 STR girders will be assembled and NG
aligned with Magnets in Lab, then k ® g SIAY
Top plate size 750 x 2,800 mm transport to STR tunnel for installation. The alignment network is used to provide
Payload 7 Tons the precise position for all components.

(total magnet load)

Levelling adjustment 0.004 mm Required positioning tolerances.

resolution (by motor)

Global tolerance +3 mm

Girer to Girder tolerance 100 um (RMS)

Sy, T The magnets will be open for vacuum
~ SYNCHROTRON chamber installation.
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Vacuum System

* Stainless steel vacuum chamber is chosen due to its excellent strength

Fabrication tolerances <1mm/m
* Domestical manufacturing - welding technology —
. Taper inclination <1/10
* External baking out
_ , The step height <1mm
* Non-evaporable getter (NEG) cartridges and sputter ion pumps (SIP)

e
e e
e
51190 S

. 233 Man

1z
s
i

Ao
B,
‘LI Photon absorbers have been designed to tolerate SR power with
the beam current up to 500 mA + 20% margin
THAI
SYNCHROTRON
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Prototype Development (2021 — 2023)

£ N ()
S

Vacuum chambers Girders
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SPS-Il Photon Beamlines / ) 2D

107 3

ns

105
| nz
102 1 |

107" 5 020 i N

ne

102 4

% 1019_; Epm 1 .
X MPW50
NQ' 1018_; MPW70/—\ 127 s
E ] 125
Né 1017_;
3 : IDs Beamlines Techniques
E 106 . i
) 10 j Bending 0871 EPUG4 HRSXS PES, ARPES, XPS, PEEM, NEXAFS, XMCD
c ]
% 109 5 - MPW70 TXAS XANES, EXAFS, XRF
(8] 3
é 101 ] | MPW50 HXAS XANES and QEXAFS, XRF, XES
0 u20 SWAXS SAXS, WAXS USAXS, GISAXS
1013—5 INSERTION DEVICES -
1+ EPUG4 apple-Il undulator u20 HRXRD XRD, High Resolution XRD, XRD imaging
"3+ MPW70 multipole wiggler 1 MPW50 XMCT micro-tomography
jond ° Y20In-vacuumundulator U20 MX micro-focused MX MAD and SAD
i + MPWS50 in vacuum multipole wiggler
o0 (BM) IR FTIR, IR microspectroscopy / imaging
0.01 0.1 1 10 100
THAI Energy (keV)
SYNCHROTRON 15
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New Opportunities for Research and Industry
# Biomedicals

§5s

Y
Polymer (é?\.'
J & Agriculture

e

Industrial material

Environment
Application

W\
v \ - —
"}d

W

\
! W\ Forensici/\

m Archaeology & Paleontology

Energy

)\

>

A

s

W | .
VN THA
- ' SYNCHROTRON

=
-
7\ NATIONAL LAB

Q



INSTITUTE (PUBLIC ORGANIZATION) | THAILAND

o

Siam Photon
N

o8
,’:':

Eastern Economic Corridor of Innovation (EECi)

@ Highway No. 344
(Ban Bueng - Klaeng)

63 km
Asion Highw from Highway No.7 1 ;
(to the ?l‘qf:y] S8 o5 LOCO110n COMMUNITY ZONE /A . s Sition ‘b
(7) Phohanyolrin Ad. 5 om0
[tofhe mﬂ] m’ﬂ*ﬁnﬁ PTT firt Galery & Energy Mussum e
Don Musang Airport
[ Siam Photon Source Il
Bongrok Western ﬂ I Bangtok Eostem (sPs-1)
Outer fing Rd. / Outer Fing Rd.
R To Prachinbun Province
Petchkasem Rd = Vigyoasirmaah! Institgre el ' | v
( to the South ) SUVIG'nCIIi\UMI Rirport seignce and 1ocmcrvl e}
. Highwa (visTeC) (5 ISR g s
. ,Lj.' Bmokotv-eun Chang - ) A :“ oy
o Wenoehan Forest® ’
l‘g '“uv . X v ‘r‘hn"r'r . INNOVATION ZONE 1
Rama |l Rd. . ° : i EECI Heodquarters
( o the South ) Satttio-Khao Hin Son (11 P A LEECi Headquarters
“mwo’ nieligen! Operating Cender
[“'M:im@ 2 En Sodar Farm
170 km from Don Mueong Rirport R Nong Prue
160 km  from Bangkok @ At Innovative Agreulture ivalive Agioutro
130 km from Suvamabhumi Rirport P e et o \ S e
10 km from Sattchip Port % % O 2 } \ INNOVATION ZONE 2
90 km from Patiaya City Laem Chabang Fort ) \ >
90 km from U=lopoo Rirport - \
Pattaya C \__
78 km  from Loem Chobang Rirport L ﬂyo EECi ;
68 km from Map Ta Prut Port Wangchan Valley By -
i Rayong Province
' v B Total Area 3,454 Rai (552.64 ha)
w & Sattahip Port @ » Community Zone 178 Rai (28.48 ha)
P Ta Phut Port ; -
M ! MaopTa + Education Zone 1,186 Rai (189.76 ha)
« Innovation Zone 1 989 Rai (158.24 ha)
» Innovation Zone 2 946 Rai (151.36 ha)

» Innovative Agriculture 155 Rai (24.8 ha)
Learning Center

Qi THA!
- S5YNCHROTRON
" NATIONAL LAB
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Buildings and Facilities

Administration a ]
& User Service / / —7

Site’
120,493 05U (B7A1S);

M Synchrotron Light Source

¥ = 2 ~ /

J;

=

V.
<

Second floor

ML A Control Instrument Area (CIA)
~ SYNCHROTRON 8
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Building and Facilities

Synchrotron Light Source 1 Administration -°

& User Service
.“-’
> 1

SITE J .+ Magnet, Vacuum, RF Labs
: e | ‘w ¥ ! ‘
Guest House l 4 ~ /

Utilities , ,

N e
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Summary
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SPS-1l project was approved in 2019. The project aims to serve the user
community in the region with new opportunities for research and industry.

The SPS-II design concepts considered the performance, feasibility and
productivity. The DTBA lattice was chosen.

Detailed design of the SPS-1l machine and the buildings are completed.

Prototype of magnets, vacuum chambers and girders for half-cell of the DTBA
lattice is currently in progress.

The SPS-Il is planned to open for users in 2029.
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