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MHz diffraction with AGIPD

Re-organization of the IC2 interior to bring the sample stack closer to the AGIPD detector

Implementation of new motor stages for the front optics

Pulsed laser for double side laser heating

Pulsed laser heating combined with X-rays and SOP with ‘train on demand’ mode of data collection

What’s new
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Varex detector air pocket twin configuration - available

 4 

  

Figure 2: Left: detector air pocket. Middle: exploded view of the welded construction consisting of 6 flanges and 3 folded sheet metal 

parts. Right: cross sectional view showing the resultant angular coverage.  

 

stress deformation 

  

  
Figure 3: FEM simulations on the stress (left column) and resulting deformations (right column) of the detector air pocket, here with a 

square window mounted, which is the less favorable configuration. 
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HIBEF AGIPD 1M - delayed

review of the AGIPD cooling system

identified siginificant potential for improvement of:

> vacuum compatibility

> efficiency

> overall perfomance

opportunity to build an outstanding detector⬌ substantial DELAY
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AGIPD mini-half: 0.5 Mpx  in-air prototype detector – available

> integration project HIBEF, HED, FS-DS, XFEL support groups
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AGIPD mini-half: 0.5 Mpx  in-air prototype detector - available

AGIPD: MHz

Varex: 10Hz

AGIPD: MHz
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AGIPD mini-half coverage

> coverage > one of the first images: LaB6
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LH interior IC2

FEL

• Temperature measurement –

• refractive optics: geoHEAT-60-NIR, AdlOptica, 

f=60,2 mm

• T measurement possible from upstream only

• Observation/alignment paths – upstream & 

downstream

November 2019

IC2 viewport
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AGIPD

X-rays

AGIPD

Clemens for design with Peter Talkovski, Cornelius implementation of controllers at HED, Jona electrical work
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IC2 viewport
Nov 2019

Example of measured waveforms:

100-300 ns
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Train on demand with gated trigger

Pulse Picker Unit (PPU) is blocking beam in the tunnel and the feedback to 

the machine is ON (stabilizing energy and position)

For 9 trains no X-rays, PPU opens

Next 3 bunches mark (trigger on) the train with X-ray pulses (to trigger 

lasers that need more than 100 ms)

THE X-ray train is delivered with preceding trigger for the pulse laser 

and streak camera

The machine kicks 10 e bunches before the undulator

PPU closes, X-ray delivery continue for feedback system

Macro starts DAQ before the sequence and closes the run

The gated trigger (PPU open, train on demand) is used only on the laser 

and the streak camera. 

The AGIPD is running continuously (many empty images in the run)

Many thanks to Erik Brambrink and Steffen Hauf, and the BKR for 

quick troubleshooting
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Run 199, laser pulse + X-ray heating

IBS

Pt+KCl, ~35 GPa
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Integrated Intensity projection on the time axis



14DAC platform: AGIPD minihalf detector, pulsed laser heating, emission spectroscopy and streaked pyrometry Zuzana Konopkova, online, 20.01.2021

560-740 nm range

Time: 120-1000 [pixel]

Binning: 20
560-740 nm range

Time: 66-250 [pixel]

Binning: 3
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Pt

Pt
KCl

Re Re

1 pulse

2 pulse
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R252, Fe90Mg10O, 100% transmission, X-rays only

Time: Pix 150-1000

Bin 850
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R253, 100% X-rays, 80% laser pulse

Bin by 3

2 3

Bin by 40
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Pt 111 and 200

Differences between ‘surface’ T (from the SOP) and ‘volume’ T seen by the X-rays

Pt 111 and 200

r253r252

Analysis by Ch. Plueckthun
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DAC
Analyzer crystal 

(back side) 

XRD detectors

XES detector

10 Hz

4.55 µs

455 ns

99.99545 ms

2.2 MHz

Photon energy: 13 keV (SASE bandwidth 10-3

ΔE/E)

Beam profile: 25 fs pulses with 10 pulses / train

Pulse energy: 800 µJ attenuated to max. 250 µJ

Focus: 20 µm

10 Hz

22 µs

2.2 µs

99.978 ms

455 kHz

Experimental setup in IC1 

Spin change in XES and XRD for FeCO3
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Cerantola et al (2017)

C. Weis et al. JAAS 34, 384 (2019)

Fe4C3O12 + hp-Fe3O4

Inverse volume collapse 

CO2 - V
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Improved experimental setup

Dedicated von Hámos spectrometer 

4 vertical analyzer crystals

Si (5,3,1) and Si (1,1,1), Kα and Kβ for 3d 

metals

Calculated energy resolution ~ 0.3 – 0.4 eV 

Mini-diamond upstream 

0.5 mm thickness instead of 2.2 mm
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Project financed by BMBF (# 05K19PE2), TU Dortmund and European XFEL

C. Albers2, K. Appel1, V. Cerantola1, M. Elbers2, Z. Konopkova1 L. Libon3, H.P. Liermann7, M. Makita1, A. Pelka1, S. Petitgirard4, C. Plueckthun1, T. R. Preston1, 

C. Sahle5, V. Roddatis6, R. Sakrowski2, A. Schmidt1, A. Schreiber6, G. Spiekermann4, C. Sternemann2, M. Tolan2, M. Wilke3, U. Zastrau1, 

1European XFEL, Schenefeld, Germany, 2TU Dortmund, Dortmund, Germany, 3University of Potsdam, Potsdam, Germany, 4ETH Zürich, Zürich, Switzerland, 
5European Synchrotron Radiation Facility ESRF, Grenoble, France, 6Geoforschumszentrum Potsdam, Potsdam, Germany, 7Deutsches Elektronen-Synchrotron, 

Hamburg, Germany

Thanks to the EuXFEL DAC Community!
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> HIBEF funding

> The entire DESY HIBEF team

> The entire HZDR HIBEF team

> The entire HED team

> XFEL and DESY support groups

> DESY P02.2

> Input and contributions from the user community

IC2 – a huge collaborative effort


