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eUse of longer wavelength at ESRF
°|[D29 overview
emicrobeam
L ong Wavelength
eCurrent and future developments
L. ong Wavelength optimization
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European Synchrotron Radiation Facility

There are few caveat for a beamline to perform well at Long
Wavelength

*6 keV is contaminated by the 18 keV component

eUsually 3rd harmonic component is removed by detuning the
second crystal, so less flux

*Photons delivery is severely limited by absorption of air, windows...
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Si mirror reflectivity variation with glancing angle
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3rd harmonic removaliurnpean Synchrotron Radiation Facility

6 keV with mirror

Decontamination from 3rd harmonic

Usually 3rd harmonic component is removed by detuning the second crystal - using of
mirrors give 50% flux increase
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The European light Source

ID29 source European Synchrotron Radiation Facility

Conceived to provide high flux over all
used energy range (6-20 keV)

Built on a low B-section Source are two
undulators: 1.6 m Uss with minimum
gap of 16mm and a 2 m in vacuum U1
with minimum gap of 6mm

U35 1.6m
U21 2min vacuo

Photon Energy [eV]
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Flux ID29
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Flux at sample position vs Energy More flux is needed: espelcially at
long wavelength and on a small
focus spot
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Absorption

European Synchrotron Radiation Facility

Transmitted Photons

e
BL Air path to sample :
BL EXit Window = @ UHY + He

7 O UHY FE

BL Diagnostic Foils S 02009
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BEL Be window 0.5

w2004

BL Be window 0.2

FE Diamond VWindow

20 4l 60 gl
Percentage available photons

At current status only 15% of photons produced at 6keV arrive to the sample.

Improvement are possible removing the CVD diamond of the FE and to reduce the
beampath in air
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ID29 is divided in autonomous functioning sections to be
simple to automate and align

Toroidal mirror Monochromator

Safety Secondary : :
Shutter Prm slits
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Optics H UtCh European Synchrotron Radiation Facility

cylindrical grazing

Incidence mirror,

bent to a toroidal Beam
curvature Channel-Cut Monitors

Monochromator
Si(111)/Si(311)

Primary Slits

ESRF Front End
separated by a
»¢  300um CVD
I diamond window
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3rd Harmonic
Rejection Mirror

pean light Source

The Euro

Slide:




AI r Absorption European Synchrotron Radiation Facility
ESRF

1.5620.42C.0003Ar.0094 Pressure=760. Path=10. cm N1.5620.42C.0003Ar.0094
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NeW SIitbOX'l'Sh Utter European Synchrotron Radiation Facility

A new slitbox will extend the
vacuum path to the back of the OAV

It will mount the new rotative shutter
vacuum compatible

Motor Phase A
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NeW u nd u Iator European Synchrotron Radiation Facility

Y |
2 m U21 fundamental
3.2 m U35 fundamental

1.6 m U35 fundamental #5 \
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— 1.6 m U35 (in-vacuum) 6 mm gap
— 2 m U21 (in-vacuum) 6 mm gap
— 3.2 m U35 (in-air) 16 mm ga
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Reorient the crystal
Find the best orientation
Collect really multiple data from different orientation

\
_ peam defmlng
'- /‘-‘ ﬁperture Match crystal size

Collect from different spot

o

beamstop+
apillary
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European Synchrotron Radiation Facility

1. Minikappa

1.1.0Optimal orientation of the crystal

1.2.Change orientation of the crystal (Friedel’s pair on same frame)
2. Microbeam

2.1.Best spot of the crystal

2.2.Collect from different zone of the crystal

3. Pixel detector
3.1. Fast readout - many frames collected in a few minutes
3.2. No readout noise - great signal-to-noise
3.3. Great data quality with fine slicing
3.4.Shutterless data collection
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European Synchrotron Radiation Facility

2ms readout time

Zero background noise
Zero point spread function
20bit dynamic range

typical dataset in less than 2

minutes




,'f.?.-.. 4D scans European Synchrotron Radiation Facility

Fast readout and PMAC control permit to develop novel tasks and applications
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A gOOd exam ple European Synchrotron Radiation Facility

4 lron in 1180
residues, but also
16 Cys and 28 Met

Long wavelength
data, why not?

pm
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Com bi ne With RI P European Synchrotron Radiation Facility

Acta Crystallographica Section D Determination Of a nOVEI Structure by a

Biological

Crystallography combination of long-wavelength sulfur phasing and

ISSN 0907-4449 radiation-damage-induced phaSi ng

Manfred S. Weiss,”* Gerd The structure of the 115 amino-acid residue protein DsvC was
Mander,b Reiner Hedderich,b determined based on the anomalous scattering provided by
Kay Diederichs,® Ulrich Ermlerd the five S atoms present in the structure. By collecting the
and Eberhard Warkentin® diffraction data at a wavelength of 1.9 A, the anomalous signal

provided by the S atoms was enhanced. However, significant

Received 31 October 2003
Accepted 6 February 2004

PDB Reference: y subunit of
dissimilatory sulfite reductase,

The Solution and Crystal Structures of a Module Pair

from the Staphylococcus aureus-Binding Site of
Human Fibronectin—A Tale with a Twist

UV-RIP
combined with

Enrique Rudifio-Pifiera’’?, Raimond B.G. Ravelli®, George M. Sheldrick® S-SAD

Max H. Nanao?®, Vladimir V. Korostelev®, Joern M. Werner®

Ulrich Schwarz-Linek®, Jennifer R. Potts’* and Elspeth F. Garman'*
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UV Iaser on ID23EH1 European Synchrotron Radiation Facility

Santosh Panjikar,** Hubert
Mayerhofer,” Paul A. Tucker,®
Jochen Mueller-Dieckmann® and
Daniele de Sanctis”

Single isomorphous replacement phasing of
selenomethionine-containing proteins using
UV-induced radiation damage

Received 15 J

The most commonly used heavy-atom derivative, selenium,
Accepted 21

requires the use of a tunable beamline to access the Se K edge
for experimental phasing using anomalous diffraction methods,
whereas X-ray diffraction experiments for selenium-specific



IDZQS on |D29 European Synchrotron Radiation Facility

New multipurpose motorized support
for Raman, UV-RIP, Fluorescence
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Raman - follow disulfide breakage

Raman specinum O-dose

Wave R leanc
ways & Means

Raman-Assisted Crystallography Suggests a Mechanism of X-
Ray-Induced Disulfide Radical Formation and Reparation

Philippe Carpentier'- & - B Antoine Royant?: 3, Martin Weik?, Dominique Bourgeois' & - &

a ¥ ]
Saman speCimum [il-aase

' Laboratoire de Cristallogenése et Cristallographie des Protéines, IBS, Institut de Biologie Structurale Jean-Pierre Ebel, CEA;

CNRS; Université Joseph Fourier, 41 rue Jules Horowitz, F-38027 Grenoble, France

2 Laboratoire de Biophysigue Moléculaire, IBS, Institut de Biologie Structurale Jean-Pierre Ebel, CEA; CNRS; Université Joseph |

Fourier, 41 rue Jules Horowitz, F-38027 Grenoble, France - I ”{H’] ] jﬁﬂ l ﬁnn

3 European Synchrotron Radiation Facility, 6 Rue Jules Horowitz, BP 220, 38043 Grenoble Cedex, France

Irradiate with a Laser on a spot
crystal
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Thank you for your attention
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