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Overview

 A brief introduction to the XFELs and the European XFEL 

 The SPB/SFX instrument of the European XFEL 

 Key components of the SPB/SFX instrument (inc sample delivery)
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Free Electron Lasers are amazingly bright
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Free electron lasers around the world
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The European XFEL at a glance

 

 

! Presently under construction in Hamburg, Germany 

! A dozen (12) participating countries 

! 17.5 GeV superconducting linear accelerator 

! 3.4 km long facility  

! Large scale project 

! Accelerator consortium led by DESY 
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The European XFEL from above
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What’s special about the European XFEL?

LCLS (USA) SACLA 
(Japan)

European XFEL 
(Germany) 

Max. e- Energy (GeV) 14,3 8 17,5

Max Photon Energy (keV) ~10 ~20 > 24 

Pulses/second 120 30 27000

Photons/pulse ~1012 > 1011 ~1012

First users 2010 2012 2017

■The European XFEL will operate over a wider range of energies and with more 
pulses per second than currently available XFEL sources
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The European XFEL’s unique time structure

100 ms 
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Six initial scientific instruments

/SFX 
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Reminder: The scope of the SPB/SFX Instrument 

Image: C. Fortmann-Grote

Everything forward scattering—predominantly Serial Crystallography and 
single particle imaging of biological samples 
and including time resolved experiments

Data: SPI initiative, SLAC
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Schematic overview of the SPB/SFX Instrument

3-16 keV

Two mirror systems AGIPD 2D detection

[1] A. P. Mancuso and H. N. Chapman, International Workshop on Science with and Instrumentation for Ultrafast Coherent Diffraction Imaging of Single 
Particles, Clusters, and Biomolecules (SPB) at the European XFEL (2011). 

[2] A. P. Mancuso, Conceptual Design Report: Scientific Instrument SPB, 2011. dx.doi.org/10.3204/XFEL.EU/TR-2011-007 

[3] A. P. Mancuso, et al, Technical Design Report: Scientific Instrument SPB, 2013. dx.doi.org/10.3204/XFEL.EU/TR-2013-004

Refocusing CRLs
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Schematic overview of the SPB/SFX Instrument

Two interaction regions

Serial Crystallography

Coherent imaging

Pump-probe

SFX UC Contribution
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Artist’s impression of the SPB/SFX Instrument

Micron-scale KBs

Nano-scale KBs

Upstream interaction region

1Mpx AGIPD

Sample injector

Refocusing CRLs

Downstream interaction  

region & 4Mpx AGIPD

Diagnostics
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Optics—CRLs (day one) and Focusing mirror optics (later)

view of the European XFEL and the SPB/SFX Instrument Adrian Mancuso, Leading Scientist SPB/SFX, 15.06.17 14

ptic
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Beam and optics parameters

 3 — 16 keV operation 

 100 nm scale and 1 µm scale focal spot sizes from mirror optics 

 High transmission optics (some few mJ per pulse most likely) 

 Full train compatible 

 For day one: 

 About 8.9 keV photon energy 

 2.5 µm diameter focal spot from CRLs 

 Moderate transition (as a function of photon energy) 

 60 pulses per train maximum
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Sample Environment

Data: SP initiative, SLAC 

Microfluidics are an important part of sample delivery for SPB/SFX
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Sample chamber overview

Many details can be obtained from Johan Bielecki (here today) 
as well as by looking in the windows during the tour later today
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AGIPD—the primary detector for SPB/SFX
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AGIPD parameters

!  The full scale chip AGIPD1.0 exists  

"  Fist test results show no major problems # very encouraging   

"  Measured parameters within the specification 

!  Mechanics design for 1MPix detector in advanced state 

"   Initial tests of movement system successful  

!  Integration of the detector in the XFEL beamlines in progress 

!  @<>A&1-4-::06&19.-&BCD+&E@FG&&HE(<?&<59><6>&8-.-/.01&&

Parameter AGIPD 

!6-1>I&J96>-&& !"#$%%&'(%

,I695</&J96>-&& #)*%+,%-#.%&'(%

K<6>3-&(A0.06&K-6L& /'0%%#%1230'%4!5)'"%670%

K.019>-&/-33LM4<?-3& %!5.%89:9;2<=%

(<?-3&L<F-&& .))>.)) µ7.  (squared)%

N91<9O3-&A03-& /'0#%?2@6%3:A'+':A':B;C%

72D9E;'%F@9A69:B0%

N-.0&/949O<3<.I&& /'0%%K.9."L&

64x64 pixels/chip 

2x8 chips/module 

 modules/quadrant 

4 quadrants/detector 

 

 

single 
chip 

Slide: J. Sztuk-Dambietz, XFEL 
Image: AGIPD consortium
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Key dates and milestones

 4th May — First losing at the European XFEL 

 27th May — First beam at the end of the tunnel (on the SPB/SFX screen!) 

 end June — Schedule for first early users’ run available 

 mid July - mid September — Commissioning of SASE1 instruments 

 mid September - early December — First Early Users’ Experiments run
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Where to find more information

 Your friendly local instrument scientist 

 xfel.eu/research/instruments/spb_sfx  

 xfel.eu/users  

 http://www.xfel.eu/users/experiment_support/user_labs/index_eng.html 
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Snapshots from the instrument installation  

(you can see the real thing installed later today!)

pshots from thSnapp he instr ment installationhe instrument installation
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Conclusions

The European XFEL is the world’s biggest, brightest and highest repetition rate XFEL 

 - and comes online very soon! 

 The SPB/SFX instrument is for forward scattering experiments, predominantly structural biology 

 The SPB/SFX instrument will be ready for early user operation from September this year! 

 A variety of sample delivery methods are envisaged for SPB/SFX—and microfluidics has an 

important role to play 

 For future users: communication is key. The instrument scientists and sample environment 

teams are here to help. spb.sfx@xfel.eu; sample.environment@xfel.eu; useroffice@xfel.eu

http://www.xfel.eu/research/instruments/spb_sfx
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