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S -SYP!;'QR!,; A brief history... from LURE to
SOLEIL

SOLEIL anew
synchrotron
with an old story

1965 : construction of ACO
(Anneau de Collision d’Orsay),
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S 'mla.QR!m A brief history... from LURE to
SOLEIL

SOLEIL anew
synchrotron
with an old story

Fod:. o ||
1957 : construction of LAL

( Laboratoire Accelerateur Lineaire
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S 'mla.QR!m A brief history... from LURE to
SOLEIL

1972 : construction of DCI
(Dispositif de Collision dans
I’lgloo), 1.1 GeV — 1.85 GeV

———

SOLEIL anew

synchrotron

with.an old story
\_ \"‘_‘l';". o o 4 |
1=315mA
4'bunchs
T € 220T1r
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SOLEIL A brief history... from LURE to SOLEIL A brief history... from LURE to

SYNCHROTRON SYNCHROTRON

SOLEIL SOLEIL

1982 : decision to build SUPER
ACO (0.8 GeV)
Beginning of user operations in 1985-1992: a step forward in France :

1990 : decision to build
in Grenoble a third
generation European
synchrotron (beginning
of operation 1992),

~ Second generation : smallest'source, insgrtions §
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S ‘-a;g;;Nl;'ngR!,ﬁ A brief history... from LURE to S "“giNIE;'gTIR!)T“'
SOLEIL : :
Avril 99 : audit

Summer 1989, LURE users community think about a new report of the
synchrotron source to replace DCI and Super ACO. SOLEIL APD

Une parte du greupe
Projer SOLEIL

The Machine.

The machine SOLEIL described in the report is a top quality storage ring incorporating the progress and
developments achieved in the field till now. Its design is based on well-balanced priorities and well
adapted to the user requirements. The p’nys:cs and englneerlng basis Ieadlng to the adopted solutions
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SOLEIL

SYNCHROTRON

Gesarys sawa e
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President and other politicians of the
= L o regional council come to meet the
: i LURE demonstrators in the street

Ministry of science, 21 October
1999,
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27 march 2000, Roger Gér_ar_d S SY,!;.%TIR!,; A big victory and huge celebration
Schwartzenberg : a new minister and happy
end!

Construction d'un synchrotron
de 38me génération en France

Conférence de presse de Roger-Gérard Schwartzenberg
11-09-2000

Dés le 3 avril dernier, une semaine aprés ma nomination au ministére de la recherche, j'ai exprimé mon intention de
rouvrir le dossier du synchrotron.

Javais le sentiment, vérifié depuis par de nombreux rapports et consultations d'experts, que la décision de construire en
France un synchrotron de 3éme génération était scientifiquement nécessaire, financiérement possible et
susceptible d'étre arrétée dans un délai de quelques mois.

Le 18 juillet dernier, & un point de presse, jai pu déja indiqué étre "sr & 95 %" qu'une décision positive serait prise.
Afin, d'une part, de terminer certaines concertations et consultations d'experts encore en cours, et, d'autre part, d'éviter
toute annonce sur le synchrotron au mois d'ao(t, qui avait été marquée I'an dernier par une décision contraire, cette
annonce est donc faite au début de ce mois de septembre.

J'ai rencontré le 7 septembre M. Lionel Jospin sur ce dossier. J'ai proposé au Premier Ministre la construction
d'un synchrotron de 3eme génération en France et le site de son implantation. Le Premier Ministre a retenu cette
proposition.

Ainsi, cette décision sur un dossier complexe, aux nombreuses implications, a pu étre arrétée en 5 mois.
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SOLEIL Design Criteria for SOLEIL SIIRAIN SOLEIL - main characteristics

SYNCHROTRON SYNCHROTRON

® High Brilliance and Coherence 2.75 GeV

" Long beam lifetime and injection rate (Top-Up)

® Extensive use of Insertion Devices such as Undulators
and Wigglers Number end lengths of

® Ratio of available straight sections to the straight sections

circumference . Variable Polarisation.

Emittance H
Emittance V
Current multibunch

lifetime

8-bunch current
® Compactness (Budget) ® Upgrade potential lifetime

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas Seminar Jefferson Laporatories , Aprii 2utn, ZuuyY

® Stability: intensity (Beam Lifetime), position, size and
energy

® Tunability: the right photon energy for the experiment

® Long straight sections




S.‘_;;LEIL BRILLIANCE FOR SOLEIL S-‘_;;LEIL How does this compare with the
_ B most recent synchrotron facility:
NSLS-11?

AL | Tov T T
Brilllance @2.75 GeV
uz20
HU80
HU640
HU256
BM

Energy [GeV]
Circumference [m)
Mumber of DBA cells
Number of 8.6 m straights
Beta-functions in the center of the 8.6 m straights: Bx, By [m]
Number of 6.6 m siraights
Beta-functions in the center of the 6.6 m straights: Bx, By [m]
Mumber of dipoles
Circulating current at 3 GeV, multi-bunch [mA]
Radio frequency [MHz]
Harmonic number
Number of bunches at 80% fill
Nominal bending field at 3 GeV [T]
Dipole critical energy at 3 GeV [keV]
Total Bending magnet radiation energy loss [keV]
Radiation energy loss per damping wiggler [keV]
Vertical emittance [nm-tad)
\ \ Horizontal emittance of bare lattice [nm-rad]
T | p el L

TRNIRETT BT U . W T T |

Phot/s/0.1%bw/mrmp

sl

Horizonfal emittance with three 7 m 1.8 T damping wigglers [nm-rad]
Horizontal emittance with eight 7 m 1.8 T damping wigglers [nm-rad]
1eV 10 eV 100 eV 1 keV 10 keV Momentum compaction factor

Bunch length, RMS, natural [mm, ps]

Photon Energy Energy spread, RMS
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S S=1] How does this compare with the SR SOLEIL Location in France
most recent synchrotron facility:

NSLS-11

1 Soft X-ray

! U14 SCU !
|Undulator \EANW L=20m, K,,=2.2| |
o [EPUA5 SXU | ’“ o
45mm, L=4.0m, K,,,=4.33 i\\ ard X-ray
Undulators
VUV Undulator A = -
\ U19 CPMU 3 3 -3 F , y
EPU100 VUV undulator \ 19mm, L=3.0m, K ,,,=2.03 4 . Belgigue!
100mm, L=4m, K., =14.0 ", a 5

-‘-’)\: Royaume=Un 5 /. Ii"’\t,t-{ J
i

L

}

)

ays-Bas. &

£55

e

\"'.‘.‘ Allemagn

Wigglers||
— W60 SCW,

B=3.5T, 60mm
L=1.0m, K=19.6

5m-radius bend,

B=0.4T, E,=2.30keV/ OWi00LeT.

. B=1.8T, 100mm,

: - ~ L=7m, K=16.8
Bending magnet \

7/

_~

1keV 10keV 100keV
Photon Energy

France

Brightness [photons/sec/O.l%bw/mmz/mradz]
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'swlagla!m SOLEIL Location in France S 'swlagla!m SOLEIL Location in France

Paris
GRS
SOLEIL & 55 kms

o
v e 2

fjﬁ 3 13005 ongie « magers B0 Trarmbetsics -.:umﬁ'.;-m-(m_J

From Google Map From Google Earth
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SOLEIL Location ,Budget, staffing SOLEIL July 2001

1st day of « construction »
357 permanent staff

19 Hectares

Total budget Investments 248 M€

for 2002 - 2009 period Running 53 M€
Salaries 153 M€
454 M€

Running budget per year starting in 2010: ~ 45 M€.

CEA and CNRS own 28% and 72% of the Synchrotron

Soleil company respectively.
Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas Seminar Jefferson Laboratories , April 20th, 2009




SOLEI SOLEIL September 2003

SYNCHROTRC SYNCHROTRON

SOLEIL

Archeological
March 2002

excavation

Seminar Jefferson Laboratories , April 20th, 2009 . Seminar Jefferson Laboratories , April 20th, 2009

Building Stability

"$YNCHROTRON

Jan 2004

15 m long pile

From Oct 2003 to January 2004, 595 piles were build

Seminar Jefferson Laboratories , April 20th, 2009 . Seminar Jefferson Laboratories , April 20th, 2009 &




Linac, Booster and Storage Ring
18,2004

Seminar Jefferson Laboratories , April 20th, 2009

SLLEIL June 2004

Seminar Jefferson Laboratories , April 20th, 2009

, February

SOLEIL

SYNCHROTRON

s &
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SOLEIL Novembre 2004 SOLEIL 18 December 2006

SYNCHROTRON SYNCHROTRON

18 decemDbpre

Jacques CHIRAC, French President

~

Seminar Jefferson Laboratories , April 20th, 2009

SOLEIL Technical features and innovations at
SYNCHROTRON “$YNCHROTRON SOLEIL sto rage ring

Extended lifetime of thanks to i
Quality of vacuum

Fente refroidie - 1019 mbar
pressure (2,5.107
molecules per cm?3)

Croteh NEG coated
Central building Z - epripl aluminium
> - = 1(4" longitndinal - 71 H
e ] zirconium,
s vanadium and
titanium alloy

®

Pumping system

- primary pumps

- 200 ionization

pumps and 100

titanium

sublimation pumps
Seminar Jefferson Laboratories , April 20th, 2009 Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas




SOLEIL Technical features and innovations at
SYNCHROTRON SOLEI L Storage ring

Supraconducting radio frequency cavity

Supraconducting radio Two cavities soaking

frequency cavity: made of in liquid Helium(-269°C)

Copper + Niobium

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas

SOLEIL Technical features and innovations at
SYNCHROTRON SOLEI L Storage ring

SOLEIL original design of RF power supply( using
transistors):Modular and reliable

+ 400 kW per cryomodule

4 towers of amplified
power 50 kW (each
at 352 MHz)

(2 Cavity , 8 towers
per cryomodule.)

Seminar Jefferson Laboratories ,

SOLEIL Superconducting cavities

SYNCHROTRON

stability

»0.1° phase ‘::‘:’;ﬁ} ﬁ \“f%

»>6 % RF
acceptance

»No RF trip

\¥
o

1st cryomodule enables alone operation up to 300 mA.
A 2nd cryomodule is operational since end of 2008 for operation at 500

Ser mA,,,,,,,

Storage Ring RF plant

Full Cost

Booster : 200 k€ for4A0 kW =>5€ /W
Stor. Ring : 3 M€ for 750 kW =>4 € /W
Modularity = You just pay for the Watts you
actually need

Seminar Jefferson Laboratories , April 20th, 2009




SB[l Technical features and innovations at Electromagnet Helical Undulator HU640
VRGN SOLEIL storage ring _

Shielding

DanFysik HU640
Period 640 mm

. . _ Nbr of Periods 14
Stability and precise ‘

temperature control i ( - Foreall! ! Length
B 21 _ 0.1°C inside tunnel % : N Type Electro-

magnetic
1°C inside

10.0 m

. Min. gap (mm) 19

experimental hall R AR I Polarisation

Bxmax 0.09T
Bzmax 0.11T

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas Seminar Jefferson Laboratories , April 20th, 2009 Photon Energy | 5—40eV

SolLl Helical Undulator HU640 principles

SYNCHROTRON . . . . .
Electromagnetic undulator with variable polarization

* No iron poles B e S B BINP/SOLEIL 3x HU256

Length 3.6m

Type Electro-
magnetic

- Minimum gap 15 (V)
(mm) 50 (H)

) ’ | .. y (e S - A Rt
: : \ “4 dhS// g Polarisation Circ./Lin. H
* 3 seis of coils (RGRB) J _ =\ “ ~ 8 etV
* R and B are shifted by a > O . - Sun] d " Bxmax 0.275T

quarter of period : R " Bzmax 0.400T
*=B_(s)=Bg.cos[2ns/ A ] +Bg.sin[2nS/A,|=B,,.cOS[2nS/Ay+¢] ' o Photon Energy | 10—1000 eV

Radia code: http:/ /www.esrf.fr & 4 / e - . . {

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas




Apple-Il Type Helical Undulator HU80O

SYNCHROTRON

ELETTRA/SOLEIL

3xHU80

Period

80 mm

Number of Periods

19

Length

1.65m

Type

Apple-11

Minimum gap
(mm)

15 to 250

Polarisation

Circ./Lin.

Bxmax
Bzmax

076 T
0.85[1.0] T

Photon Energy

80 [35] — 1500
eV

Seminar Jefferson Laboratories , April 20th, 2009

SOLEIL

SYNCHROTRON

In-Vacuum Undulator

Magnetic blocks in the vacuum with
an operating magnetic gap of 4 — 6 mm

Seminar Jefferson Laboratories , April 20th, 2009

In-Vacuum undulator U20 inside
SR tunnel

-

DANFYSIK/SOLEI
L

Period

Nbr of Periods

Length 20m

Type Hybrid
In-Vacuum

Min. gap (mm) 5.5

Polarisation Linear H

Bzmax 0.97T

Photon Energy 3—-18 keV

Seminar Jefferson Laboratories , April 20th, 2009

SOLEIL

SYNCHROTRON

Metrology and Survey

UPlanimetric survey (s,x) by optical means :
theodolite (long scale)
wire ecartometer (short scale ) designed especially

for SOLEIL by a french company, 5 mm rms
measured accuracy ~ with a 15 m long Kevlar
wire

UAltimetry survey (z) : HLS (Hydrostatic Levelling
System) network used in an_absolute way

HL& sensors per girder)

(5 m long girder :
Seminar Jefferson Laboratories , April 20th, 2009 model view)




SOLEIL Support Groups SOLEIL Today’s operation

SYNCHROTRON SYNCHROTRON

09/04/09 o2 | psicHe _pieisoes

DESIRS 106_M AL

10:47:48 BEIMGS | GALAXIES
‘0.5c0 EEEEEE st
Lifetime 1l. NANO.SCO W;—LJ SINS
Integrated Dose (RN CASSIOPEE SIRIUS LUCIA

Average Pressure Orbit (RMS}) Orbit {Peak) Emittance
83e-10mbar [f 497um | 3463 um | 4.03nmsad | 02102
" 714pum | 3982pum | 339pm.aad | 03228

Delivery since

Opticals calibration B St Lgnes
Metrology
Detectors
UHV
Biochemistry
Chemistry
Magnetism

Top-Up-300mA
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SOLEIL Today’s operation SOLEIL EarthQuake Terramotto d'Aquila
SYNCHROTRON Stabllltyl SYNCHROTRON Apnl 7’ 2009

Begin: 2009-04-06 03:30:28.216, End: 2003-04-06 04:00:28.216

i

v

Bean~ position { microns)

Position in microns

9 hours

L | I L | I
03:35:00 03:40:00 03:45.00 03:50:00 03.55:00 04:00:00

T T T T T T
. " " a5 . ANS-C10/DG/BPM.5 /XPossAfread [-0.035 + 1.0"y] (Y1)
8/4/09 10:36/4/09 12:18/4/09 13:56/4/09 15:38/4/09 17:10 5-C10/DC/BPM 6 /XPosS Ayread (Y1)

Timla paried { 9 hours) ANS-C10/DG/CALC-5DC-POSITION-ANGLE/angleX/read [0.02 + 0.0010%y] (Y 1)
ANS-C10/DG/CALC -SDC-POSITION-ANGLE/positionX/read [-0.03 + 0.0010%] (Y1)
TDL-110-C/DG/XEPM. 1/xPosfread [-0.1 + 1.0%] (Y1)

TDL-110-C/DG/XEPM.2/xPos fread [-0.12 + 1.0%y] (Y1)

XBPM angle X (Y1)

T
8/4/09
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S

JLEIL

SYNCHROTRON
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Beamlines Portfolio Phase I

MICROFOCUS

3-23 keV

PROXIMA 2A-8 - (

51

4-40k eV
Dipole

Undulator —

Seminar Jefferson Laboratories

45-1500 eV GALAXIES”

Foolbridge
4-30keV  Towerds
, April 20th, 2009

main enliance =—

24 beamlines

24 Beamlines approved by the Council + 1 beamline to be founded

18 on insertion devices and 7 on bending magnets
Spectral range equally shared

50% below 1.3 keV and 50% above

Phase 1: 11 beamlines in operation =>opened to external Users
since 2008

6 on insertion devices and 3 on bending magnets + 2 IR

Phase 2: 7 beamlines to open in 2009

5 on insertion devices and 2 on bending magnets

+ 7 beamlines on ID to open in 2010

3 Straight sections still free + 14 bending magnet beamports!

SOLEIL

SYNCHROTRON

Beamlines per photon
energy range

Energy range

Seminar Jefferson Laboratories

, April 20th, 2009



Jéfferson Labs FEL ~ 250nm in the UV to far-
IR ( ThZ).

X-tendres
Energie {eV

MICROSCOPIUM
4000 20000
e CRISTAL
4,000 30,000
]
4000 40.000
PROXIMA (1 & 2)
5000 15000
_ SWING
5000 17.000
__sixs
5000 20,000

SOLEIL

SYNCHROTRON

Photoemission /
Photodiffraction beamlines

Surface Science CASSIOPEE and TEMPO

Seminar Jefferson Laboratories , , P. Dumas

SOLEIL

SYNCHROTRON

CASSIOPEE: Fermi Surfaces

A.Nicolaou, V. Brouet (LPS, Orsay) & CASSIOPEE team.
The studied sample is a [Bi2Ba202][Co0O2] compound,
made of cobalt oxide (C002) trlangular planes separated
by stacked BiO a a a C

Cobaltates electronic structure
[Bi,Ba,0,][CoO,]

(Co0,) planes by stacked BiO

And BaO rectangular planes. [

The Co02 planes are doped
with electrons coming
from the

stacked planes =
“bidimensional metals”

SOLEIL-CASSIOPEE

superconducting compounds : ;
up to -170°C. . o« Fermi surface

=> hexagonal symmetry of CoO,
planes
Main origin of conducting property

rather than rectangular BiO BaO ones.

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas

S LE”_ CASSIOPEE :

soilSalisAtEl First spin resolved measurements on magnetic tunnel
junction

S.Andrieu et al , Nancy & CASSIOPEE team

First spin_resolved photoemission spectra on CASSIOPEE

Spin polarization along Spin polarization along
the the in-plane horizontal axis.

B

2 ML MgO(100)

rea00) PR

Substrat

Bl mgmu

© SOLEIL- CASSIOPEE

KCounts (a.u)

oo

2o £

spn polarizaton -
2 Ll

5 4 3 2 A 0 - 4 3 2 -
Binding energy (oV) Binding energy (V)

Fe/MgO bilayer

remanent magnetization along the horizontal axis in the surface plane.

spin polarisations measured simultaneously L to surface and along the horizontal axis of the surface

=> no spin polarisation along the normal to the surface, while the Fe 3d states show 45% polarisation along
the magnetisation axis




TEMPO :Time Resolved Photoemission

SWLEIL

SYNCHROTRON

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas

SWLEIL

SYNCHROTRON

Seminar Jefferson Laboratories , April 20th, 2009

TEMPO :Time Resolved Photoemission

Experiments uses the 30 ps
Time width of the Soleil pulse

2D detection at 5ns step

Measure of electrons time of flight
For all pass energies and K.E.

P. Dumas

Surface reaction kinetics

SOLEIL

SYNCHROTRON

Time dependent study of the adsorption modes
for the

N,N.N’. N’ Tetra methyl ethylenediamine on Si(001)-2x1

?Ha
H4C., N
N/‘v \CH,
ity
TM\ID 2 possible adsorption configurations on Si
e e 13
_};Jin}[l

C.Mathieu, J.-J. Gallet, s
F. Bournel, G. Dufour, F. Rochet |

TEWO F.Sirotti et al

TEMPO Beamline March 2008

CPMR

SOLEIL

SYNCHROTRON

me (min)

N - 1s Photoemission spectra

Surface reaction kinetics

Intansity (ark. unin

Tirme: jmin)

Time Evolution:

128 180 132 134 136
Kinetic Enaray ief
dative dissociative

Constant Nitrogen amount
Transformation :
Dative — dissociative

Integration time 0.5 s
Binding energy variation: 2 eV

Ry
=5

During exposure

E

LCPMR




The Fourier-Transform spectrometer in
SOLEI P

SR REM  DESIRS (5-406eV) ESIRS the VUV

A VUV high resolution variable polarization * The beamsplitter problem for VUV interferometer :
beamline @ SOLEIL - Wave-front division instead of amplitude division

for dichroism and spectroscopy
Tilted upper reflector

High resolution spectroscopy Source slit

Molecular dynamics and reactivity 4 Coh. White SR|

*  Mass spectrometry on biomolecules
* Radicals

Photoionization dynamics

. Alignement, dichroism and chiralit
9 Y »> Multiplex detection over a wide band

e Gas phase ionization of chira! species (PljZCD) . > RPmax~1x10°@20 eV (RP=2O0PD/A) F Polack, D. Joyeux, Ann Phys 22,151 (1997)
*  Condensed phase photochemistry on amino-acids N N. De Oliveira et al., Surf. Rev. Lett 9, 65 (2002)

(homochirality of life) ’ N
5. Excitation and relaxation in the condensed phase > absolute calibration down to 107

Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas

» quite unsensitive to thermal fluctuations
N. De Oliveira et al., Rev. Sci. Instrum (2009).

Neon| [FWHM (instram) = 29 pev SOLEIL 12C160Q 930-934 nm region (5 mixed bands)

Ll $YNCHROTRON

0.08 -

SuUs
RP =30 000
Super-ACO

0.06 4

0.04 4

Trans. Flux (arb. units)

0.02 4

i
90 ||1-\1‘

al } W

x10”

754

70+

204 65—

60 —
T ¥ T ¥ T ¥ T T T T

21.45 21.50 21.55 21.60 21.65 21.60 21.62 21.64 21.638 21.640 21.642 21.644




Spectroscopy of gas phase diamondoids
molecules

O. Pirali (AILES) (also at PPM), M. Vervloet, G. Garcia (DESIRS)
S. Boyé-Peronne, S. Douin, T. Pino

J. Oomens, H. Alvaro-Galue {
! -
Adamantane Diamantane Triamnﬁn!
CioHye CiaHae CisHas
New class of molecular Carbon Structure —

« diamond-like carbon cages : basic diamond unit cell - e
« sp® hybridised -terminated with H-atoms

=

[1(23)4) [12(3)4]

Pentamantanes
Ca6Haz

High astrophysical relevance
* Diamond nanocrystals (~ 2 nm) extracted from meteorites [Lewis, Nature 18, 550, (1987)]

* IR Emission features of HD 97048 (CS enveloppe) assigned to diamonds
nanocrystals (> 50 nm) [Guillois et al, ApJ, 521, L133 (1999)] : CH band @ ~ 3.5 pm
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Diamondoids molecules : first results

Ada C(H
(136 uma)

Ada-C Hg
Ada-C;H,
Ada-C;H,,

]
bon Time OF Flight (s)

Results obtained for the first time on adamantane and diamantane :
* Accurate experimental IP
* Appearance energies and fragmentation dynamics (analysis in progress)

To be done :
* Comparison of the spectra with IRMPD spectra of cations (using FELIX)
* Absorption of the neutral (in jet)
* New data to be included in astrophysical processes modelling
Semina o I arger diamondoid (n = 3 -5)

Diamondoids molecules : previous studies in the IR

Possible participation of highly
symmetric molecular diamondoids to
Observed the astrophysical emission spectra

Emission

spectrum O. Pirali, M. Vervloet, J. Dahl, R. Carlson, A. Tielens and

J. Oomens, ApJ 661, 919 (2007)

IR emission = Abs in UV/VUV

¢ But ,,(UV) neutral weak = role of the ions
Wavalangth (.um)

D T T e et Bl [RMPD of trapped ions (6-18 pm) :
L calculations How many IR photons are absorbed ?

| (action spectrum) § f

Need of data on Ionization Processes :
o IP
* Fragmentation dynamics on the ion

mmssmlp DESIRS

Pirali et al, JPCA, in preparation
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SOLEIL

SYNCHROTRON Infrared Beamlines

SOLEIL has two infrared beamlines, with an identical
collection geometry (20 mrad V x 78 mrad H)

(&)
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SOLEIL

SYNCHROTRON Infrared Beamlines

Limitation for
horizontal
collection

Seminar Jefferson Laboratories , April 20th, 2009

S - LE”_ High resolution spectrum of N-Methylformamide
IS A model compound for understanding protein folding

The absorption spectrum is fully resolved thanks to the combination of the high
resolution interferometer with a 200 m path cell at low pressure.

(measurements : D. Mac Noughton and the AILES team)

Seminar Jefferson Laboratories , April 20th, 2009

SOULFIL Far-1R beamline AILES: stability
SYNCHROTRON I m p rovments
Mirror stabilization

Fast orbit feedback

[ Glowbar
A

0.02 %

Glowbar

High intensity and improved signal to noise ratio
Extension to the THz

Ultimate resolution (0.001 cm) without entrance iris
Seminar Jefferson Laboratories , April 20th, 2009 P. Dumas

Infrared spectro-micrscopy
S -SYNEQTIR!)T\J’ SMIS

Two microscopes operating
simultaneously

09/06/2008
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SOLEIL IR spectroscopy on steatosis [SOIRAIN Fragment of REMBRANDT paintings
SYNCHROTRON

SYNCHROTRON

Chemical image of

Steatosis .
e [ ron stcaoic |
« starch »

Y

Steatotic Ester
Unsaturations \ \

Unsaturations

".’“dJ
i o -
] -
L

3 100 pm
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SOLEIL Operation schedule for 2009

SYNCHROTRON

Oil paintings?

191 Days 4424 hours Beamline
60 Days 1440 hours Machine Time

VWV 114 Days 2736 hours  Shutdown

Seminar Jefferson Laboratories , April 20th, 2009
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S sﬁ%gln!i SUMMARY

SOLEIL is up and runing: Phase | beamlines are all operational
and Phase Il are accepting expert users at the moment

Imaging is emphasized through
long beamline for hard X-ray microscopy, and coherent
imaging
Soft X-ray microscopy ( water window)
Microdiffraction and micro-tomography

Biological and biomedical activities are boosted by the Executive
Director Michel Van Der Rest, and one Life Science director Jean
Pierre Samama, in additional to Science Director for Material
Science ( Paul Morin)

Seminar Jefferson Laboratories , April 20th, 2009

SOLEIL

SYNCHROTRON

Seminar Jefferson Laboratories , April 20th, 2009

SOLEIL

$YNCHROTRON Special hello from...

Hello to friends and
colleagues from Jean
Claude Denard
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SOLEIL

SYNCHROTRON
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Some perspective views
SOLEIL PErsp

SYNCHROTRON

Sharing a wiggler source
W140 19 periods
for culturage heritage science

IPANEMA needs:
corpus approach
Xray p-imaging
5-23 keV 3x3 pm?
trace elements analysis, corrosion
past environments
X ray p-tomography
20-60 keV - phase contrast cm f.of view
teeth, bony material, fossils in sed.
material for heritage conservation

Seminar Jefferson Laboratories ..);,:_3 P. Dumas

X-ray ptomography
phase-contrast 40-60 keV

I cm v. field of view @ 90 m...

>|03 ph/s @ 50 keV

K
Wi40
x |9 periods

X-ray pimaging

XRF, XRD, XAS

5-23 keV

3x3 pm2 FWHM
calculations on progress...

Seminar Jefferson Laboratories , April 20th, 2009

teeth, bony material
fossils included in sediment / amber
materials for heritage conservation

Q)

\’\/'
N/

trace element analysis
corrosion / alteration processes
past environments

P. Dumas




