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SYNCHROTRON

Performance
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SULEIL

STORAGE RING Parameters

SYNCHROTRON

Parameters Design Achieved as of Nov2011
Energy ( GeV) 2.75 2.74
RF frequency ( MHz ) 352.202 352.196
Betatron Tunes 18.20/10.30 18.202/10.310
Natural Chromaticities -53/-23 -51/-21
Momentum Compaction o, / o, 4.5x10%/ 45x%x 104/
4.6 x 103 4.6 x103
Emittance H ( nm.rad ) 3.73 3.73
Energy spread 1.016 x 1073 1.016 x 103
Coupling, &, /€, <1% 0.3% (w/o corr.) 0.9% (w/ corr. )
Current Multibunch mode ( mA ) 500 500 (400 for Users operation)
Average Pressure ( mbar ) 1x10° 1x10° @ 500 mA
Beam Lifetime (h) 16 h 20h @ 400 mA / 14h @ 500 mA
Single bunch current ( mA) 12 20 (15 w/ IDs)
Beam position stability, um (H ) 20 (rms) 3 peak to peak
Beam position stability, um (V) 0.8 (rms) 1 peak to peak
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SVLEIL '
%NCHROTRON 5 OperaUOn mOdeS

@400 mA 4/4, 1 % coupling, top-up

@400 mA hybrid % + 5 mA, 1% coupling, top-up
@Single bunch 11 mA, 1% coupling, top-up
@8 bunch 100 mA, 1% coupling, top-up

@Low alpha hybrid 20 mA % + 20 uA, 4% coupling
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25 Beamlines are taking beam
SoLEIL 17 from IDs, 6 from BM + 2 IR
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SVl FEIL
"™ Beam availability in. Jan to Oct. 2011 (users+radiation safety)
4143 hours delivered: 98.4% of scheduled user beam time
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S‘:,!;,Em!; Averaged Mean Time Between Failure (MTBF)

from January to October 2011: 46 hours
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Total beamtime lost from Jan. to Oct. 2011:

1800 65 hours (183h in 2010)
Number of Beam trips: 90 (110 in 2010)
16h00
Power oot/
14h00 VUVl vuyy
Transverse
12h00
Compressed ai
10h00
SR dipole
ROO dinole
08h00 e i i
06h00 ‘
04h00 |
02h00 ‘
00hoo ‘ | L ‘

RF AE LINAC GMI ECA ICA Vi SdC EP DG PSS CRYO LIGNES  UTILITES GD AUTRE FBT Erreu8
Humaine




SULEIL

SYNCHROTRON

New optics for users

1. Reducing H-beta for IDs
2. Toward Double low beta optics
3. Low alpha/small emittance

Laurent S. Nadolski, ESLS XIX, November 23-24, 2011



NOMINAL Optics

SQ\LEI L In operation from May 2006 to November 2010
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Optics with Low Bx in Long straight sections

SQ\LEI L In operation from November 2010 to July 2011
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of the 10 m long HU640 undulator
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PSEUDO-NANOSCOPIUM Optics

SJ\LEI L In operation from July 2011 to now
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Reduction of the non linear effects of the in-vacuum IDs :

5 undulators and 1 wiggler 5
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NANOSCOPIUM/NANO TOMOGRAPHY Optics

SJ\LEI L To be in operation in 2012
——SYNCHROTRON
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LOW-ALPHA Optics v, = 20.40
SU LEl L To be in operation on December 10t"-11t" 2011 v,=10.30
5( _——SYNCHROTRON e, = 8.0 nm.rad
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Production of short bunches
Bunch length = 4.8 ps
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M. Attal et al., to be published
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SWLEIL

SYNCHROTRON

Stability
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SULEIL - -
naeren - HUnting nolse sources
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SULEIL Fans that cool down vacuum chambers have been
sicrrorron jdentified as noise sources for beam orbit stability:

Fan Location

Kickers (injection,

machine study H&V) Shaker ECH
Horizontal Plane 46Hz, 50 Hz 46Hz 54Hz, 108 Hz
Vertical Plane 46Hz, 50 Hz 46Hz 54Hz

. - ee————r B
Technical :

solution:
fans are moved
away from
ceramic vacuum
chamber

Injection kicker K2 fan at initial position (left) and with adjustable support (right)
17
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S LEILUltimate performance H-plane

' SYNCHROTRON

HORIZONTAL PLANE

—BPMs 20mA FOFB ON 4quart Fans ON.mat
—BPMs 20mA FOFB ON 4quart Kicker OFF FCT OFF shaker OFF.mat

—1.3578 um
——0.63757 um

Laurent S. Nadolski, ESLS XIX, November 23-24, 2011
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SULELL  Ultimate performance V-plane

——BPMs 20mA FOFB ON 4quart Fans ON.mat
1—BPMs 20mA FOFB ON 4quart Kicker OFF FCT OFF shaker OFF.mat

——0.44933 pm
Y 0,192871 pm
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> LEL160 m long Nano/tomo BLs

* Canted straight section implied

installation of new elements on the HLS system:

e Dedicated network for the

machine:
e 2 Beam Position Monitors beamline
* 1Slow Corrector (H&V) e HLS sensors integrated in
* 2 Fast Correctors (H&V) BPM and XBPM stands
* To be added in orbit feedback loops (slow
and fast) Additional BPMs and
Fast Correctors

N

Aimant
hicane

Déja en i i
| 1 place
place i

3548.9 3320 3548.9

Additional STow

Corrector

i
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YV, Hunting 45 Hz in Septembre

SULEIL

SYNCHROTRON
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SULEN RFfingers mismounted on BPM

SYNCHRO'
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SWLEIL

SYNCHROTRON

Pseudo Single Bunch

23
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><tEL pseudo single bunch (PSB)

(o/c e - o—9 <0 o —p  _
T — e — A0 Y%
)
5-10 mA 390 mA in 312 bunches

The pseudo single bunch principle consists in a special hybrid mode in which
the isolated bunch is orbiting on a different closed orbit.

The purpose of this mode is to satisfy simultaneously two user communities
for:

1. Time resolved experiments like in single bunch operation

2. High flux/brilliance experiments like in multibunch operation
This single bunch is created by one or several additional pulsed correctors
that are seen only by the isolated bunch. There are then two different closed
orbits in the storage ring, one for the multi-bunch electrons and a second for
the single bunch

24
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SOLEIL . £ '
AT Specifications

Beamline needs are contradictory for the PSB mode:
 Amplitude from a few 100 um to few mm:
* Large amplitude (2.8 mm for CRISTAL) for compatibility with
femtosecond slicing operation.

Storage Ring Orbit (Difference from the Offset Orbit)
T

4 T T
| #CRISTAL

n

:  DESIRS [

ntal [mm)
o

1 i
60 30

T
100 120 140 160 180

* Frequency from 0.1 kHz to 847 kHz:
* Repetition rate
 Lower irradiation on sample & match laser rep. rate.
* Revolution frequency

25
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SWLEIL

SYNCHROTRON

Equipment upgrade

Current : Horizontal Study Kicker Magnet 4,5 kV
200

150 ﬂ

S

<
= Lenght Pulse = 900 ns
£
S 50
o J
-50
o 0.5 1 1.5 2 2.5 3.5 4 4.5
Time (us )

Mewswe  PLmaxC) FomaiCh  FImaFl  PeamiFi) PSwOGMGCD PEWIGME) FTWIGNCZ  Pamax)
Parameter Design Value Value for PSB

(H/V) experiment (H'V) [
Rising time 380/400 ns 280/400 ns
Flat top time 420/480 ns <40 ns -
Falling time 450/380 ns 580/400 ns
Max. frequency 3 Hz 1 kHz

Max. deviation

2.8/1.1 mrad

270/100 prad
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SWLEIL

SYNCHROTRON FirSt Expe riment

In the inset of figure: time resolved
photoemission intensity measured at the TEMPO
experimental station on the time interval of the
SOLEIL orbit. If the data acquisition s
synchronized with the kick excitation frequency,
the intensities associated to the % multi-bunch
and to the single bunch indicated with the red
and blue regions respectively can be used to
monitor the kicker operation and the effects on
the hybrid intensity for each turn of the
electrons in the storage ring.

The hybrid photoemission intensity (red curve) is
not affected by the kicker operation, while the
oscillations of the single bunch are seen at the
experimental station as damped periodic
oscillations in the photon beam intensity.
Laurent S. Nadolski, ESLS XIX, November 23-24, 2011
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SWLEIL

SYNCHROTRON

Successful Storage Ring
Energy Measurement
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SYLEIL  Experiment principle

AE  Afgep[kHZ]
E 2x5264

Courtesy of J. Zhang
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2nd Experiment results on SOLEIL ring

S usvulc-éETIR!)ﬁ (sweep rate 10 Hz/s)
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2nd Experiment res\ults on SOLEIL rin
SMLEL P 8

SYNCHROTRON (SWGCP rate 2 Hz / S)

AE  AfaeplkHZ]
2% 5264

180.4
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.......... 5 IETG GeV " ' e ]
= Lk .

1
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Sxperimentaiuims™"  Courtesy of J. Zhang, to be published
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s |
' ThomX: Compact back scatterring Xray
SULEIL Source
SYNCHROTRON

Principle: (10x7 m?)
Emission X Compton : 10- 80 keV

Low energy ring: 50 MeV, 50 Hz Labs involved:
Fabry-Pérot optical resonator LAL / SOLEIL / LC2MRF / CELIA / GIN /
Average Power > 100 kW Neel / ESRF / Thales

Location :

IGLOO DCI (Orsay) for demonstrator

Funded : about 13 M€

2012-2016

Very ambitious XRay flux: 1012-10%3 ph/s

Applications:
Medical: imagery and therapy
Metallurgy, lithography, LIGA
Culturage heritage (museum)
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SULEIL

N

LUNEXS PROJECT

Conventional Linear Accelerator :\ /
0.4 GeV

A

. Echo Enabled HHG i L\ line
photo-injector accele':la_:lng structure Harmonic seeding S
z Generation
® [ v “ ‘ in vacuum undulators monochromator
‘ i PR ity he B v [EN [
\& ; J | 4 A R ] ]t
7 A user
-_— ) @ Livm  stations
powerful laser Gas chamber \ High Harmonic
in Gas Seed
. 40-20 nm
Laser WakeField Accelerator : ,
0.3-1 GeV Regeneraiive
Amplifier
\_ laser oscillator

Motivations of LUNEX5

Beyond third generation light source (undulator
spontaneous emission, partial transverse
coherence),

progress towards fourth generation light sources
(coherent emission, temporal and transverse
coherence, femtosecond pulses, high brilliance)

via free electron laser process for two pilot user

experiments
and towards fifth generation (Conventional Linac

replaced by a LWFA)

Laurent S. Nadolski, ESLS XIX, November 23-24, 2011
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SULEIL Perspectives for 2012

SYNCHROTRON

5328 h of beamtime for users with 5 operation modes
* |ncreasing stored current from 400 mA to 500mA

* Nano-tomo optics as standard optics (symmetry 1)

* |ntroducing XBPM in SOFB

 Magnetic correction for non-lin. Effect of insertion
devices (HU640, WSV50)

e Construction of WS164 (Modulator for SLICING/PUMA
beamline)

 Magnetic design Robinson Wiggler

* Design of the fast kicker for Pseudo-single bunch op.
* Femto-slicing project (Council in December)

e TDR for LUNEXS5 project (Council in December)
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