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ESRF A Light for Science

Société Civile de droit francais

Etats membres

France 27.5%
Allemagne 25.5 %
Italie 15 %
Royaume Uni 14 %
Espagne 4 %
Suisse 4 %
Benesync 6 %
(Belgium, Netherlands)
Nordsync 4 %
(Denmark, Finland, Norway,
Sweden)

Etats associés

Portugal 1%
Israel 1%
Autriche 1%
Pologne 0.6 %

m ’ y CentralSync 1.05%
(CZ, H, SK)
uﬂﬁ“
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Quelques chiffres - 2008

~ 2000 propositions ~ 600 employes
~ 6300 utilisateurs (visites) ~ 90 M€ budget
~ 1500 sessions experimentales

~ 1500 publications
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, BM14 (UK)
’ BM16 (Espagne)

BM28  XMAS (UK)

IF (France)

Suisse-Norvége
D2AM (France)
BMO8  GILDA (ltalie)

BM20 ROBL (Allemagne)
BM25 SPLINE (Espagne)
BM26 DUBBLE (Pays-Bas, Belgique)

BM30 FIP (France)
BM30 FAME (France)

Beamline Topics

IDI8  Diffusionanuciéaire

IDI® Mictotomographie - Topographie
mrpm&iéﬁmgudifﬁaction)
fisience desamat@riauXopie e ntal
Absprption effdiffractione ., ,olarisés)
WX IMAR)ologie structurale
Biologierstructurale (MAD), -
Radiochimierption et emission (X-ray)
Absprptianet diffraction. ;-
Multipurpesesion inélastique
Magnetigiscatteringiciurale (MADAXS)
Biclagie sirggurale{MARoudre tion, tomo)
FXAES [SEXAFSiPhotoemission
Surfacescetrinterfaces, - i . jq-

BM29 Absorption
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A World Class

Laboratory
Publications in Nature and Science 2006/2007

Publications
on
<

40

|
005 2006 2007

USA of which  Europe  of which Japan of which
APS ESRF Spring-8
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Diffraction de monocristaux avec des petits faiscea uX
(ID13, ID23-2)
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- 4-cercles (MACH3 CAD4, ENRAF-NONIUS)

- sphere de confusion 5um

S /e . - collimateurs (5, 10, 30 pm)
position de léchantillon” 7 _ ;
e - - Détecteur 2-D : MarCCD - 130 mm
i | - sous-vide

Applications:
- monocristaux, fibres, diffusion diffuse
etc... puis ... protéines.

Momnassisialimiaslinite
matLooMBlise & Riliser

Neder.et al. ; Z. Kristallogr. (1996)211(11)763-765
centrage du crlsgal,( aﬁﬁ)gne nt, etc...)

David Flot
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« |I'échantillon »

dimensions:

. ~ 26X3X1um3

P
1
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-A=0.775 A h, |

- T = 100K ‘! y
-oscillation : 6 b o

- resolution~0.85 A 2 =56.2 R
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('O'C6H4'CO' C6H4 'O'C6H4'CO' C6H4'CO' C6H4_)2

(EKKEK)

Space Group : P21/c (14)

unit cell : a=7.031(1)A, b= 16.875(1)A, c=20.352(2)A, p=
94.391(2)°

for 3356 Fo > 4S|g(Fo)

R1=0.0745, wR2 = 0.1289, forall 4344
data

number of |.s. parameters = 343 cJ
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Structures of various Ab fragments :

‘= Sawaya et al, (2007) Matnre, 447, 453,

ﬂg X “_{tg APP,__%%._beta-sheet structure (intracellular)
(Eosle
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Structure of Epstein-Barr virus exonuclease : scali ng of microfocus data
(SCALA)

Scale factors 4

3 l_ I

T T
100 200
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FAE crystal

Enregistrement
pseudo-
helicoidal

Jeu 1: enregistrement classique , 270 degrees, 1 s 1 degree par image
Jeu 2 : enregistrement pseudo helicoidal, 1.5 s exposure time per image
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Statistigues (XDS

3UBSET OF INTENSITY DATA WITH SIGNAL/NOISE »= -3.0 AS FUNCTION OF RESOLUTION
AESOLUTION NUMBEER  OF REFLECTIONS COMPLETENESS R-FACTOR R-FACTOR COMPARED I/SIGMA  R-meas Bmrgd-F Anomal Sighno  Nano
LIMIT OBSERVED UNINUE POSSIELE OF DATA  ohserved expected Gort

5.07 J6328  B480 b526 09, 4% 2. 9% 3.5% 36028 4382 3 2% 1.6 B0% | 3.133 | EBS3
3. 61 67454 11e54 11654 100. 0% 213 3.6 ek 4272 343 1.7% 783 | L.172 | B4i%
&85 87404 15019 15018 100. 0% 3. 7% 4.1z 47304 3628 4.1% 2.2%  Taz | BOeT | T113
1 103798 17801 17302 100. 0% 4. 9% 5.1% 103798 25 66 5.3% a.1%  g8% | 1926 | B50E
&.28 117867 20173 20173 100. 0% b.1% 6.3% 117267 24.0% 6 7% 4.1%  59% | 1.637 | 9607
&.09 128808 22248 26249 100. 0% T.7% T.7% 128809 19.83 0 5% L4 49% | 1.418 |107E2
1.54 139178 24168 24169 100. 0% 10. 8% 10:7% 139178 1515 11.9% T.8%  38% | 1.24% |11689
1.81 149092 Zp055 26055 100. 0% 16. 0% 16.0% 149002 10073 17.6%  11.8%  2e% | 1.07% 12622
L7l 106265 25577 2TRES 2. 4% 23, 2% 23.4% 103797 6.1E 26 3% Bd.ex  14% | 0827 10900
total 936086 169187 171316 98, 8% 5.b% 5.89%  D33eET  21.09 b 1% S.6% 533 | 1.523 |78l

SUEBSET 0F INTEWSITY DATA WITH SIGNAL/NOISE »= -3.0 &S FUNCTION (F RESOLUTION
RESOLUTTON NUMEER 0OF REFLECTIONS COMPLETEWESS B-FACTOR R-FACTOR COMPARED I/SIGMA  R-meas Bncgd-F  Anomal | Sighno  |Mano

LIMIT OBESEEVED UNIQUE POSSIELE OF DATE opserved fxpected Cort
E.0a 48730 g401 fd30 a9 4% 2.0% 2.5z 48787 74.&Z 2.2% 0.9z  07% |5 g40 2814
3.61 BE981  1le07 11607 100. 0% 2.0% 2.6% 88951 TI. RS 2.4% 1.0%  93% |3.836 5403
2,05 115505 15025 15025 100.0% 2.6% 2.8%  11BR05 &340 2 8% 1.22  01% |3 700 7114
2.56 137168 17774 17774 100.0% 3.1z 3.3%  1371e8 52.19 3.4% 1.6 89 |3.438 3489
2,20 155443 20164 20164 100.0% 3.7% 3.8%  1EB443 4510 4. 0% 2.0z B4z |2 063 Be80
2.09 171089 22225 25225 100.0% 4.5% 4.5% 171089  38.57 4. 8% 2.5 T9% | 2.534 0710
1.93 185570 24196 2419 100. 0% E. 8% E.9% 185579 30.71 b 3% F4g  Tlz | 2139 1703
1.81 195774 26041 26041 100.0% 7.9% g.08 188774 2319 g.5% 4.7%  63% |1.762 2616
il 141547 25080 27670 a3, 0% 10. 6% 11.0% 139734 13.04 11, 7% 8.6 473 |1.3M4 1683
total 1242816 18422 171150 33 0% 3.5% 378 1241000 3341 3.7% 2.6 T9% | I6H nZ1z

Jeu 1: enregistrement classique , 270 degrees, 1 s 1 degree par image
Jeu 2 : enregistrement pseudo helicoidal, 1.5 s exposure time per image
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B factor from mosflm/scala *

1 \ |
-15 W \’\WMWWA

B-factor

o o o o o o o o o o o o o
N < © oo o AN < (o] [0} o AN < (o]
— — i i — N N N AN

* Rotation Range
data processed by Ed Mitchell
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Acces distant

Enregistrement des donnés est controlé a distance par I'utilisateur.
Principe

Une application maitre (sur la ligne de lumiére)
Une application esclave (utilisateur)

Photo: “beta testeur”, Johan Turkenburg , York.
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Scanning micro-diffractometer
1 pm beam set up on ID13

Guard aperture support Microscope

Mirror chamber . '
Cryostream

Piezo micromanipulator
with air bearing rotation axis

Beamstop 4

Latopatary of
MRC Maleciubyr Bitlogy

Courtesy of P. Edwards (MRC)
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1 um patterns at ID13

Lysozyme Betal adrenergic receptor

Latoratory of
MRC Malecubyr Diclogy

Courtesy of P. Edwards (MRC)
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F,th

ESRF Upgrade
Programme 2009-2018

EXPHI
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Upgraded MX beam line properties

Wavelength Beam size Anticipated specialty

ID23-1 0.62-25A 1-150 um Variable beam size

ID23-2 0.873 A 1-5um Microfocus
ID29 0.62-25A 5-30 um Long wavelength
microbeam AD
BM29 700 um bio SAXS
ID30A 0.873 A 2 x 80 um Sample evaluation
1x15 um Sample evaluation

ID30B 0.62-25A 10 - 200 um Ultra low resolution data collection
Flexible beam size

14 keV
4 -18 keV 6-20keV  6-20 keV 6.5 -20 keV
1 10 20 30 40 50 60 70 80 90 100 200
1 I I 1 I 1 I I I 1 L« ]
% R R R —
g I ID23-1 ID30B T BM14

ID30A
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Sciences des matériaux (ID11)

Aujourd’nui:
- hautes énergies, petits faisceaux (140 nm @ 45keV).

- monocristaux (structures cristallographiques, structures
électroniques, etc...),

- diffraction de poudre (suivie de réaction “in-situ”).

Demain:

- plus de flux a haute énergie (nouvel onduleur, “transfocator”)

- extraire informations type “monocristaux” a partir
d’échantillons polycrystallins,

- étude de réactions irréversibles (~ 1 ms) par diffraction de
poudres ou isolation de l'information provenantt d’un seul grain.
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Sciences des matériaux (ID31)

Aujourd’hui:
- Diffraction de poudre (6-60 keV, 3-1873 K,

contribution instrumentale a la largeur de raie: 2 — 3x10-3 °
20),

- Etudes structurales (robot avec 50 capilaires),
études “in-situ” (T, temps, tension, diffusion anomale,
analyse gquantitative (polymorphisme), microstrutures, etc...

Demain:
- 6-90 keV, plus de flux (E > 30 keV),

- pouvoir etudier des processus plus rapides
(nouveau détecteur, nouveau diffractometre, etc...)
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Et aussil...

IDO9 TR (Laue, cinétique)
ID27 (haute pression, haute tempeérature)
ID15 (hautes energies, imagerie)
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