New Dimensions for Time- and
Angle-Resolved PES at European XFEL
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P — radiated power; ¢ — light velocity; q — particle charge; a — acceleration; v - normalized energy
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Synchrotron radiation (undulators)
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Binding energy (eV)

- effective mass
mapping (transport
phenomena)

- crystal field-split
4f states probing
(magnetic properties)

- strength of electron
states correlation
(Kondo behavior)
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XFEL Laser-driven Dynamics in Solids
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Ultrafast Magnetization Dynamics in Rare Earth

European

XFEL Ferromagnets (group of M. Weinelt, FU Berlin)
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Ultrafast Demagnetization of Gd Valence Bands
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Ultrafast 4f dynamics of Gd
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Source comparison: Time-resolved PES
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Basics of SASE FEL process
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http://bilder.desy.de:9080/XFELmediabank/AssetView.jsp?language=en_US&categoryID=2118&recordID=12414&page=2
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European

Experimental set-up at FLASH (L. Kipp, Uni Kiel)

electron

gas attenuator

* Bundesministerium laser integration
* | fiir Bildung |
und Forschung

in collaboration with
W. Wurth’s group (Hamburg)
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Challenges for time-resolved (tr) PES: Space charge
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Poses physical limits on number of electrons per pulse
But can be controlled !
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What is feasible at FLASH (L. Kipp

* Energy resolution: <100 meV

* Time resolution: <500 fs

* Time per spectrum: <10 min
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Time structure

Electron bunch trains
(with up to 2700 bunches a 1 nC)
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Superconducting LINAC technology provides 27.000 light pulses/s in burst-
like structure. It makes XFEL.EU attractive for photon-hungry experiments.
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How it works — a closer look at the facility

g Scientific instruments and |
= instrumentation
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XFEL | Photon beam transport systems, soft X-rays
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User Consortium

tr-XPS and tr-ARPES
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Choice of spectrometers
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,,Cluster DLD*: Capability for multiple event detection

16 x 8 delays of 12 ns integrated into detector anode in vacuum
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Spin detection

Spinfilter [010]

Courtesy G. Schoenhense
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Hamburg, 30.06.2010:
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XFEL|100% of tunnels are excavated
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http://www.xfel.eu/sites/site_xfel-gmbh/content/e63581/e130230/e139634/e139638/XFEL_Orthophoto-2012_bigl_eng.jpg

European

XFEL | completion of underground construction (06.06.13)
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XFEL | Tunnels: Infrastructure installation
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Experimental hall
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XFEL | Main building: Architect’s view
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XFEL | Main building: Architect’s view
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XFEL JUsers’ meeting 2014

Together with DESY Photon Sciences Users’ Meeting:
822 registered participants, of which:

388 from Hamburg (DESY, XFEL.EU, University, CFEL,..)
434 from elsewhere than Hamburg
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You are very welcome

to plan your experiments

at European XFEL
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