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SOLEIL Specificities

4
SYNCHROTRCN

A 2.75 GeV Ring

A large variety of characterization methods

Vacuum UV Extreme UV

[Nano- & p- XRF, XANES
vuv) ) &

THz/For IR MidIR  Neor IR Near UV Soft X-ray NANOSCOPIUM

00

ANATOMIX SEXTANTS . A
) ; SIXS | under Grazing Incidence

DIFFABS / P CASSIOPEE . Angle and spin resolved PES
: SIRIUS
XRF & XAS
under Grazing Incidence
Quick EXAFS N - +
(energy materials) | ROCK P-XRF, p-XANES & p-EXAFS

Dispersive Optics XAS

[Nano-ARPES | ANTARES ™\ P
L \ TO&‘A IR spectro

250Gg,
6o M

Far IR absorption
spectroscopy

BOOSTER S 8 xR,
275 GeV ~__MARS Active samples
PROXIMA2A '\ LINAC 100 MeV
-

“._PSICHE

PROXIMA-1
\ PLEIADES | Gas phase PES

t

™
HERMES ] b SRCD

DISCO Mass spec.

viol

— _— ) VUV PES
| V ~ DESIR!
< SIRS FT Abs. spectroscopy

Ultrc

Time resolved PES & XMCD = LIGA,
| MNear ambient pressure PES TEMPO ‘ METROLOGIE 1 Abs. spcmrésccp‘_.;

HAXPES GALAXIES 1 . PUMA p-XRF, p-XANES, p-EXAFS,
. N J (anc

XMCD DEIMOS \ CRISTAL

X-Ray Diffraction/Diffusion B Photoemission, circular dichroism
B Infrared, UV & X-ray spectroscopy Imaging, radiography & tomography
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SOLEIL

SYNCHROTRON

H. Emittance / y?2 (nm.rad)

ESRF-EBS: first upgrade of synchrotron
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The SOLEIL Il Machine Project

SOLEIL, THE MOST AMBITIOUS PROJECT OF ITS KIND IN A RAPIDLY
CHANGING ECOSYSTEM
LEAPS (League of European

. . M{'][('J {-}{'f ”f{')][')(.‘{"”'] r](:xf—g'}(:r](,‘r{'Irfon .‘;yn(.‘hf{')fr{')r] S. -
light source toward the fourth generation Accelerator-based Photon Sources)
I Horizontal beam size in a 53 Product of the horizontal
straight section. l size and divergence of the
Horizontal divergence in a elec.tron. beam in a straight I MAX IV
straight section. 330 section in pm.prad. 330 Lund, Sweden
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SULEIL The Future Storage Ring

SYNCHROTRON

SOLEIL

v v
@ J
-------------

1 V 20 straight sections for IDs
V 8 «super-bends» (1,7 T et 3 T) at the middle of cell 7BA

V Several straight sections a bit longer
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SeLEIL Spectral Performance of SOLEIL Il vs SOLEIL
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,'SYNCHROTRON

Brilliance
m SOLEIL Il
m SOLEIL

Coherent flux

m SOLEIL I
m SOLEIL

Ph/s/0.1% BW/mm-/mrad-

10° 10°
Photon energ

Gains are not evenly spread across the portfolio
of beamlines

Total Flux Beamlines on bending magnet sources are more

= SOLEILII Impacted (source points are moved upstream)
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2
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o
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S@LEIL A Better Use of the Straight Sections

4
,VSYNCHROTRON

Broader photon spectra
10 eV - 1500 eV
50 eV - 2500 eV

SOLEIL Il

SOLEIL
Dual IDs

ID in series
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SeSLEIL Chronology and Structuration of Project SOLEIL Il

4
,VSYNCHROTRON

=2 Machine shutdown + restart + commissioning = 24 months

=>» External users come back: Cctober 2030

2020 . 2021 2022 2023 2024 _ 2025 2026 2027 2028 2029 2030 . 2031 2032 2033 . 2034 __ 2035

o o0 0 0 0O 0 O O O O O O O O O O O

(T echn-!c-:gsesi n STAGE 1 STAGE 2 .
Review) CONSTRUCTION TOWARDS FULL PERFORMANCE

@

Complete Modernization of the beamlines

Shutdown and dismantling of the existing machine

Commissioning of the new booster and storage ring Full performance of the accelerators

Adaptation and restart of the beamlines Modernization of the support labs

Information System Overhaul R&D program on instrumentation

Modernization of the support labs Evolution towards innovative analysis techniques

’ STAGE 1 (6years):~ 1 8 6

R&D program on instrumentation

SOLEIL Il Budget

~ 309

‘ STAGE2 (5years): ~ 1 2 3

(includes 8%
contingency)
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SeiLEIL Budget Analysis 1T SOLEIL Il Stages 1 & 2

= 4
7 ¥ sYNCHROTRON

WEtape 1l WEtape2

Infrastructure et ’
logistique Main d'ceuvre
7% 9%

Systemes
d'Information
6%

Adaptation lignes
37%

Accélérateurs
33%
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SLEIL The Steering Structure of Project SOLEIL Il
_ ~ J. Susini, J.M. Cassagn Steering Project Management Office
Meeting P. Pereiray E. Pereiro, A. Tal Committee Anssistance
(3 weeks) &C . Anesources
SOLEILI» ] Meeting ARisks
(1 week) Strategy AQuality
beamlines and lab . / ADocumentation
PrOJeCt leader AManagement of changes
i A. Nadiji & J. Pére% & deputy prap
\ i I ASafety
Program 1.1 Program 1.2 Program 1.3 Program 1.4
3 ~ Beamlines Overhaul of the Infrastructures
HHEMNOWI C defdcadtidh ¢ Information and Lodistics
construction adaptation System J
L. S. Nadolski K. Desjardins Y.-M. Abiven C. Herbeaux
Meeting (Accel. Physics) (Coord. &transv.  (Control &Acq.) (Vacuum)
(week) «Project \ ™Y P. Alexandre op.) E. Fonda M. Nouna
Board SOLEIHI> (Pow. supply &  S.Blanchandin (Beamline SAMBA) (Infrastructures)
pulsed el.) (Chem. Lab.)

SOLEIL Il @ SLS-PsSI-Villigen - 22-24 Oc

Meeting
(fortnight)
«PMO>

[ |
oord:
H. Rozelot (quality)

A.Desport (purchase)
S. Sancerni(finance)
J-P. Laurent (safety)
+ Progr deputies

PMO:
Project Management Office
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SOLEIL

Scheduling with Orchestra

SYNCHROTRON
< Lo N BT itments (@) g 2SR (o) A
PROJET PLANNING BUDGET RESSOURCES LOGS RAID REPORTING DOCUMENTS I:.° j
- v ~ GROUPER PAR ~ FILTRER CHEMIN CRITIQUE ~ COMPARER A + LIENS INTER-PROJETS ~ CHROMNOLOGIE Q o} = @
# NOM RESP.. DEBUT FIN DUR.. BU. PR. SU. AVC. [ 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
1 ¥ SOLEILI-PRO-ACC-AN_Aimants ' Fa 9 aoit 23 16mai 29 14.. 5 l 473 SOLEILI-PRO-ACC-Al AWBEhui
2  Préparation du T5-GMI et des bancs de mes... ' Fa 2 oct. 26 2627 141 I - Préparation du T5-GM| et des bancs de mesures {§
3 Bancs de mesure installés au T5 ' Fa 29 mars 27 I ’ Bancs de mesure installés au T '
4 ¥ SOLEILI-PRO-ACC-AN_Vide 0 Vi 9 aolit 21 9janv. 30 21. 15 I V. SOLEILI-FRO-AS
5 ¥ CHAMBRES NEG ACHROMAT 0 Vi 1mars 24 Ojanv.30 14. | 97.. 10 [ V' CHAMBRES N=G ACHROMAT
6 Montage Achromat (X20) o Vi 25 juil. 28 30janv.29 130 [ Achromat (X20) ()
7 b Curage T2-T3 @ Gi 1 juin 23 3=zept. 26 809 B84 I Curage T2-13
34 + Oreille Est @ Gi 2 avr. 24 3juin27 786 69 I
35 O » Etude economique @ Gi 2 avr. 24 28juin24 60 100 I
39 O b Recrutement AMO ( Assistance & Maitris_ @ Gi 1 juil_ 24 7nov.25 335 100 I Assistance a Maitrise d' Ouvrage) O.Est @
54 () ) Etudes des besoins Do Miew25  3mass 100 | Hes des besoins @)
7 & b Phase Conception 0.Est @ Gi 3 mars 25 24févr. 26 239 100 [ Phase Conceptipn O.Est @@
137 b Marchés des travaux @ Gi 27 oct. 25 16 mars 26 a0 I E] Marchés des tr| vau:@
140 Os travaux Oreille EST @ Gi 17 mars 26 139 142 I . Os travaux Ofeille EST @@
141 } Phase travaux @ Gi 17 mars 26 10mars 27 250 I :] Phdse travaux e
153 Réception des travaux Oreille Est @ Gi 11 mars 27 152 154 I Eception des travaux Oreille Est @
154 Aménagernent Oreille EST (Pour la préparati... @ Gi 3 juin 27 153 I )-.— Aménag)ment Oreille EST (Pour la préparatia
155 b TI-TS @ Gi 1 juil- 24 1féwr. 27 638 18 I ﬂ”—zﬁi
275 » Extension Charpente RF @ Gi 16 janv. 25 4dmars27 53 20 I .: Extension Charpente RF @
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SOLEIL Beamlines Relocation & Adaptation Program Objectives iy
Current 29 beamlines & 6 laboratories at SOLEIL 28 reconducted beamlines (out of 29)
Relocated: 4 ID + 2 BM beamlines
| rawoscorum AILES (THz-IR), CASSIOPEE, DEIMOS,
; DESIRS, LUCIA, PROXIMA -SB
M/r ISEXYANTSJ CASSlOPEEI SIRIUS
SIXS LUCIA i .
—h '/— Re-aligned: 7 BM beamlines
EET0! g , ~__ODE DiffAbs , DISCO (UV-Vis), MARS,
N METROLOGIE, ROCK, SAMBA, SMIS (IR)
wocx_) / \y gl
. Adapted: 15 ID beamlines
| ANTARES BOOSTER \
.75 Ge' ‘\
—— O ANATOMIX, ANTARES, CRISTAL, GALAXIES,
: HERMES, NANOSCOPIUM, PLEIADES,
—— = e PROXIMA-ID, PSICHE, PUMA, SEXTANTS,
— i -——— SIRIUS, SIXS, SWING, TEMPO
Relocated , .
PROXIMA -1 \‘ ‘E pisco | .
] Z;a|ized (1°) (s /\ g N 6 reconducted laboratories
: R N // S Relocated (2 labe)
N A \‘: Biology, Chemistry

[m=” / \L==]
‘ \ DEIMOS
|§Auﬁﬁi

Refurbished (2 labs)
Detectors (?), Optics
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Y 1.2 RAL- Relocation & Adaptation of beamLines et laboratories
SOLEIL

SYNCHROTRON 1.2.0T Organization and coordination
Kewin Desjardins / StéphanieBlanchandin
Ass. Sandrine Vasseur

1.2.1 T Beamlines & Labs Stakes and Challenges

1.2.1.2- SMIS Il / FerenBorondics
1.2.1.37LUCIA 11/ Delphinév/antelon

bl B b

1.2.1.16- SAMBA 11/ Emiliano Fonda

bl B b

1.2.1.30- AILES Il / Pascale Roy
1.2.1.31TPOLARIS 1l / Pierre Legrand
1.2.1.321Biology Lab Il / Gabriel David
bl B b

1.2.1.36T Optics Lab Il / DavidDennetiére

1.2.2.2-SMIS Il TBD
1.2.2.3-LUCIAII TBD

bl B b

1.2.2.16T SAMBA Il TBD
bl B b

1.2.2.30TAILES I TBD
1.2.1.31TPOLARIS IITBD

bl B b

1.2.2 - Beamlines & Labs Implementation

1.2.2.32- Biology Lab Il / Gabriel David

1.2.2.36- Optics Lab Il / CypriarVozniak

1.2.3T1 Optics Elements 1.2.4 - Mechanical Systems
Provision Provision
Coord: DavidDennetiéere Coord: KeihanTavakoli

1.2.6 T Vacuum Elements 1.2.7 T Beam Monitoring
Provision Systems Provision
Coord: JeanPierre Duval Coord: Martin Chauvin

1.2.9 1 Beamlines instruments Implementation Coordination
Kewin Desjardins

1.2.9.1 Beamlines Batch 1 Stéphanelorcy
1.2.9.2 Beamlines Batch 2 Guillaume Daniel
1.2.9.3 Beamlines Batch 3 Fabien Legrand
1.2.9.4 Beamlines Batch 4r YoussefLiatimi
1.2.9.5 Beamlines Batch 5 Benjamin Voisin

1.2.5T Alignment Strategy and
execution
Coord: SebastienDucourtieux

1.2.8 - Radioprotected
Hutches Specifications
Coord: Gil Baranton

1.2.10 - Beamlines Location
Drawings
Coord: Filipe Alves

1.2.1171 Cables Database
Management Coordination
Coord: Emmanuel Robert

1.2.12Beamlines Radiation
Safety
Coord: JeanBaptiste Pruvost

1.2.13T1 Beamlines
Infrastructures & Utilities
Implementation Coordination
Coord: Dominique Prieur

1.2.1471 Laboratories Upgrade
Coordination
Coord: Philippe Hollander

SOLEIL Il @ SLS-PSI-Villigen - 22-24 October 2025 14 . "‘ "
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SOLEIL

SYNCHROTRON

Organization

1.1 Accelerators Construction

Program Manager: L. S. Nadolski - Deputy: P. Alexandre - Assistant: S. Podgorny

(

Three transverse coordinations to the WPs: Injector (P. Alexandre) - Storage Ring (L. S. Nadolski) - Front Ends (V. Le Roux)

\_
( \ ([ weiis N (
WP1.1.0 b tics. Synchronizati d Orbit WP1.1.10
Program Management R \::nc dr: m;a fon and bt Coordination of IT Systems
L. S. Nadolski eedbacks G. Abeillé, J.-M. Chaize
\_ Yy, \ N. Hubert y, \_
4 N\ N\ 7
WP1.1.1 WP1.1.6 WP1.1.11
Beam Dynamics and Commissioning Power Supplies Injection and Extraction Systems
A. Loulergue F. Bouvet P. Alexandre
. J J
4 N\ [ N\ [
WP1.1.2 WP1.1.7 WP1.1.12
Magnets RF Systems and LINAC Operation
F. Marteau M. Diop X. Delétoille
. J L J L
4 N\ [ N
WP1.1.3 WP1.1.8 WP1.1.13
Ultra-High Vacuum Systems and Front Ends Photon Sources Accelerator Radiation Safety Systems (ARSS)
V. Le Roux M.-E. Couprie, O. Marcouillé J.-B. Pruvost
\. J J U
(" N\ N 7
WP1.1.4 WP1.1.9 WP1.1.14
Mechanical Engineering and Integration Alignment and Metrology Bunch-by-Bunch Feedback System
K. Tavakoli S. Ducourtieux R. Nagaoka
. VA J L

SOLEIL Il MAC#8 - 15-16 October 2025
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SULEIL

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

SYNCHROTRON

A Reminder of SOLEIL Il Storage Ring Key Features

Non-standard MBA lattice: 12 x 7BA + 8 x 4BA/ 2.75 GeV / 354 m / 500 mA
~90 pm.rad (~54 pm.rad round beam as ultimate goal).
22 straight sections (7 _different lengths ).

Large photon spectrum (far IR to hard X

NEG coated very small vacuum chamber diameter (

Extensive use of permanent magnets
Miniaturization.
Off-axis injection.

-rays).
12 mm)

(all dipoles, RB and main quadrupoles ).

LINAC upgrade
New low -emittance Booster

High performance Multipole Injection Kicker (MIK).
Energy savings and reduced energy footprint.

BPM vacuum chamber SOLEIL/SOLEIL |1

Innovative Insertion Devices

An Ambitious Project
+

Strong Expertise

Pushing the Limit of Science
and Technology

SOLEIL Il @ SLS-PSI-Villigen - 22-24 October 2025

17 La science éclaire 'avenir
Science lights up the future



SOLEIL 150 MeV LINAC Upgrade

SYNCHROTRON

The LINAC accelerator is undergoing a multi-stage upgrade to address
obsolescence issues and prepare for the SOLEIL Il project.

A spare buncher manufactured JEMA Energy delivered in 2024 a first S USEEE YR S—_—
by THALES AVS Wi” be insta“ed SSPA_based modulator . un e- reouncn. uncher ccel. secton ccel. section

at the Early of 2026.

Aim to increasethe LINACenergyand its
transfer line to 150 MeV (insteadof 110
MeV) in summer 2026 to facilitate the
injection into the new low-emittance
boosterof SOLEIL

to recover high gradient
performance (15 MeV compared S _
to 12 MeV today) and get a Allow to maintain the nominal beam

spare. energy instead of t oda ¥&® MeV
downgraded in case of a klystron failure.

"SOLEIL Il @ SLS-PSI-Villigen - 22-24 October 2025 18 §gcfen¢!'gc|Eoi.I,!:.elml.-
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SULEIL A New Low -Emittance Booster Ring for SOLEIL I

SYNCHROTRON

On-momentum Dynamic aperture

The injection into the SOLEIL Il storage ring demands a drastic reduction in transverse 8 =
and longitudinal beam size at the extraction of the booster synchrotron. 7t {—SOLEILM Storage Ring| -
Booster of today Booster SOLEIL Il 6
5
Lattice t 16 BA (HOA £
attice type FODO ‘ ( ) §4,
_ _ A value close to the natural >
Emittance at extraction 140 nm rad ‘ 5.2 nm rad emittance of SOLEIL storage ring 3t
3.9 nm.rad
Bunch length at extraction 50 ps ‘ 25 ps (3.9 nm.rad) 3}
1.5

(one super-period)

o
w
dispersion [m]

‘_‘__ 0
Extraction

Injection 2
) RF® SHE Diagnostics

Unit cell of SOLEIL Il booster

» Elliptical chamber 32 x 22 mm?
(conservative H dim.)
» Stainless steel 316LN
SOLEILII

— -7
(p=7.6x10"" Qm) SOLEIL Il @ SLS-PSI-Villigen - 22-24 October 2025 | 19 Sacenccieiire ravenit
L
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SOLEIL

SYNCHROTRON

A New Storage Ring for SOLEIL Il

Upgrade Project of the SOLEIL Accelerator Complex, SRN, 2023

https://doi.org/10.1080/08940886.2023.2186661

A brief introduction to the Synchrotron SOLEIL and its upgrade
programme . Eur. Phys. J. Plu§39, 80 (2024).
https://doi.org/10.1140/epjp/s13360

-024 - 04872 -2

29 beamlines

251

2

&, = F(maille) N3

1 CRYO-EM microscope

80
s-position [m]

Twiss functions (horizontal and vertical beta function in red and blue.
horizontal dispersion in green) along half of the SOLEIL Il storage ring

circumference.

-10.04

o
8
dispersion [m]

=)
(]

0.01

Lattice V3633

Parameters SOLEIL SOLEIL Il
Energy [GeV] 2.75 2.75
Circumference [m] 354.10 353.98
Maximum Beam Current [mA] 500 500
Lattice Type DBA 7BA-4BA
Cell Number 24 20
Natural Emittance [pm.rad] 3900 90
Round beam (100% coupling) - 54
Energy Spread 1.02 E-3 0.93 E-3
Natural RMS Bunch Length [ps] 16.1 9.0
Transverse Damping Times, tx/ty/ts [ms] | 6.9/6.9/3.5 | 7.7/13.7/11.5
Momentum Compaction Factor 4.2 E-4 1.06 E-4
Energy Loss per Turn [keV] 917 471
Overall RF Voltage [MV] 2.6 1.7
RF Frequency [MHz] 352.20 352.31
4.2 1.7

Synchrotron Frequency [kHz]

Parameters without insertion devices nor harmonic cavities

7/ superbend at292Tand 5atl1.7T

SOLEIL Il @ SLS-PSI-Viligen - 22-24 October 2025 | 20
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SULEIL Latest Lattice Developments & Layout Changes

7
/ W Typical 7BA cell

, Sextupoles

Quadrupoles

Matching
Cell

SOLEIL II: 20 Arcs Central Bend

12 x 7BA + 8 x 4BA « Superbend »
1.70r3T

/BA

Bm

B R R R R

O N MO ® O N M O @
dispersion [m]

It il il
s [m]
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SOLEIL

SYNCHROTRON

Beam Dynamics Performance of the SOLEIL Il Lattice

v3631 syml mult2 v3631 syml mult2

N e

v3631 syml mult2

2 18.32 - 2
- . 6 - - , . |
- Duréedevie=3.2h 3 183 y 3 1’ f \ w. F‘ il Tl{
L e C WYY R R
5| 18.26 - § | |
1 5 - g2
18.24 b
® 18,22 6 E 0
7 18.2 -7 5 -2
3
.8 18.18 - | w
I
b M M “] [MJT ’M |
18.14 - :
-10 : - * =10
6 8 54 54.05 54.1 54.15 54.2 o] 30 100 150 200 250 300 350
v, s (m)
s s V3631

um

0
X (mm)

Distribution of Touschek Lifetime

3.0 4 Bunch Length: 2.6 mm, 8.6 ps Median: 2.42 h
1 : -~ Ideal Lattice Std Dev: 0,18 h

Dynamic aperture is restored - s '
os 1
o i . i ]
Lifetime IS restored to ~ 2.6 h = : !
. 8 20 S 1
§is! F15 1

= 100 o
& 50 LA A LI NE mw o/ cL\ ‘ﬂ/d”\’“ & 1
5 e 150 s |

el 7BA cell
g =0 median 1
y § 50 By 0.5 1
~ 100 Y
o8 S 50 gl A AN~ J\J\:\,—A A A AN fu A WA 1
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SOLEIL Resulting Total Beam Lifetime

SYNCHROTRON

Scaling of Touschek lifetime with charge density:

[ P51 =0,2)dz

Total beam lifetime @ 100 A.h

T = TPiW'll’lSki([:r 8.}5: 8}?3 0-51- O-z“) 2 E 1 — ! + ! 1 1
f JO ([5 Z)dz Ttotal Telastic Tinelastic TTouschek
Vacuum lifetime @100A.h assuming pressure 1le-9 Operation mode 1D gap Lifetime, r (h)
mbar emittance ratio 10%  30% 100 %%
A 28.5 h for 416 bunches 500 mA w/lo impedance, w/o harmonic cavity
R 71.3 hfor 32 b h @200 A 416b @ 500 mA  open 2.0 2.6 3.6
< nor unches @ m 416b @ SO0 mA  closed 1.7 24 36
Conclusion: 32b @ 200mA  open 05 07 09
. . i - . 32b @ 200 mA losed 04 0.6 0.9
A with a harmonic cavity a lifetime of 7-9 hours is ey e o
) w/ impedance, w/o harmonic cavity
achieved for 416-bunch modes 416b @ S00mA  open 28 37 52
A For 32-bunch mode the lifetime is 2-3 hours 416b @ 500 mA  closed 26 39 53
A Hor. Emittance < 90 pm.rad (with IBS) is achieved 32b @ 200mA  open 1.3 18 16
Operation mode ID gap Emittance, ¢, /¢, (pm) Bunch length, 0. (ps) Energy spr., o5 (107%) 32b @ 200 mA closed 1.1 1.6 2.4
emittance ratio 10% 30% 100 % 10% 30% 100 % 10% 30% 100 % /_ wi itnpcdanccj wi harmonic Cﬂ‘b'll[}" _\
Lattice parameters open 83/8.3 83/25 53/53 9 9 9 9 9 9 .
Lattice i)arameters closed 66/6.6 66/20 36/36 88 88 8.8 58 88 8.8 416b @ 500 mA - open 6.7 9.1 1.4
w/ jmpedauce, w/ harmonic cavijs 416b @ 500 mA closed 7.1 0.4 11.9
416b @ 500 mA open  90.8/10.5 @ 58.7/58.7 45.1,@ 44.9 9.6, 0.4 ) )
416b @500 mA  closed  T71.3/8.9 443/443 558 “BTZ 555 88 8.8 32b @ 20 mA  open 15 24 32
32b @ 200 mA open  106.8/11.7 100.4/27.8 62.8/62.8 38.6 37.8  37.5 13 125 12.4 32b @ 200 mA closed 1.6 2.4 3.7
32b @ 200 mA closed  87.6/9.6  80.3/22.3 48.5/48.5 438 433 453 12107 107 N\ "/
[1] V. Gubaidulin, S. E. F. Dellalou, A. Gamelin, S. Habet, L. S. Nadol ski, and iRrabedNragaoka, Al nteraction of S |
scattering, longitudinal wakefieldand a passive harmonic rf cavity in SOLEIL |SOLEs! @SbSP-Hiligan-2224 Octebey 3025 j| p3s : sg;“&'egugee’ ence

vol. 3094, no. 1, p. 012030, Sep. 2025, doi: 10.1088/1742-6596/3094/1/012030. serenee s vp the s



SULEIL Space-Charge in SOLEIL Il Storage Ring!

SYNCHROTRON
32b @ 200mA Large space-charge tune shifts A, SC N freC By
. . . in SOLEIL Il 103 to 101 V:I:,y — 3/2
0.30 * (27T) Oz y(Um T O-y)
* Baretune
oask % AQE (ormula / | SOLEIL@20mA/b | SOLEIL 11(416b/32b)
S 0.26 P Hor. Emittance (pm) 3900
[}
5 024 Ver. Emittance (pm) 39 25
S 0221 3 Bunch length 50 (assumed) 14 /25
§ 0.20f * B rms (ps)
oash - Hor. SC tune shift 0.001 -0.006 / -0.017
0.16 - , , , T Vert. SC tune shift 0.006 -0.013/-0.038
0.100 0.125 0.150 0.175 0.200 ]
tome  Mcoherentiune @, e More than twofold increase of
oorrs| @) Wio harm. cav( = 1.6) . onpp DVWhaM-caL =10 instability threshold currents!
W .o Wi
E0.0IZS — E().(JIZS =
£ oo £ ootoof- 5 G w/o SC 2.8mA 4.8mA
£ 00075 £ 00075 e =
(%0.0050— 80.0050— W/ SC 76 mA 72 mA
ol | | A — | w/ SCw/IBS 9.4mA 7.8mA
0 5 10 15 20 0 5 10 15 20
Bunch current (mA) Bunch current (mA)
[1] S. A. Antipov, V. Gubaidulin, Il . Agapov, E. C. Cort ®s Gar c? a, a n egenArationGightrseurcesnThe PESRAdaad c har ge e ff sc LE".IW f ot
SOL EI L | IPhys. Rev.eAscel.dBeams, vol. 28, no. 2, p. 024401, Feb. 2025, doi: 10.1103/PhysRevAccelBeams.28.024401.SOLEIL Il @ SLS-PSI-Viligen - 22-24 October 2025 Lo

sci Ight pm o futar


https://doi.org/10.1103/PhysRevAccelBeams.28.024401

SULEIL Lattice V3631: 3D Mechanical Integration Status (80%)

A Consolidation phase
A Specific extractions for the beamlines
A Identification of interfaces

A Preparation of calls for tender

SOLEIL Il @ SLS-PSI-Viligen - 22-24 October 2025 | 25
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SULEIL Interfaces: Utilities vs Accelerator Equipment

SYNCHROTRON

Task force group has been created including all the groups impacted by the design

_ Different cable trays configurations have been considered
Standard 7BA cell as a base for the studies

Y. Rahier
L. Marcheville

SCLE]
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SULEIL

SYNCHROTRON

Water Cooling Distribution Units

Present electromagnet
configuration:
The coils are independently water-

connected

Define standard configurations of pre-
assembly for water distribution of magnets
and vacuum chambers (reduce the number or

types).

Cooling safety system to be defined:
- based on temperature measurements?
- based on flowmeters and flow switches?
- minimum of information for maintenance and

Y. Rahier for on-duty intervention
L. Marcheville
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Permanent Magnet Based Quadrupoles

A Pole tip shape

A No coils

A More space for thermo-shim

A Less parts

A Shunt between poles for adjustment
A Simpler clamps

DRECS-FIL

Prototype NO1 Prototype NO2
L=100 mm L=180 mm

Max gradient: 120 T/m
(SOLEIL: 20 T/m)

SULEIL

SYNCHROTRON

\ 0 .{' ctober 2025 28 ussclencle-éEirI!: Iﬂ!
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144 quadrupoles

" Courtesy of A. Berlioux i A. Mary



SULEIL Stabllity / Alignment Accuracy: Use of Doublets

SYNCHROTRON

Sextupole -Octupole Sextupole -Quadrupole Corrector

To ensure highly precise magnetic alignment (better than 10 um) between the sextupoles and the
correction quadrupoles (whether standalone or integrated within the octupole), these
electromagnets will be mounted on a common support structure. SELEILII
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