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Workpackage 7.2
Photon Diagnostics

“…measuring the lateral and temporal 
structure of focused radiation.”
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DESY action

WP 7.2 Demonstration of temporal intensity measurement
„Autocorrelator measurements“

Demonstration of lateral intensity measurement
„Set up wavefront measurement system“
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Temporal intensity - Autocorrelator set-up

connection to action of Elettra and STFC in WP7.2
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First commissioning

Fringe visibility as a function of path
difference between two beams

First experiments in Neon and Helium
(e.g. 2-photon double ionisation)

are currently analysed

Zero delay

Pulse duration
with nonlinear autocorrelation
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Lateral intensity- Focus determination

Method based on depletion of a gas target
Multi-Shot Determination

Sorokin et al., Applied Physics Letters 89, 221114 (2006)
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Chalupsky et al., Opt. Express, 15, 6036 (2007) 

Lateral intensity – Focus determination

Method based on ablation of PMMA
Single-Shot Determination

(but post mortem) 

Reconstructed 
beam profile
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Lateral intensity - Wavefront sensor

Port for 2nd 
WF sensor

WF sensor Motivation:

• Wavefront characterisation
Beamline optics characterisation
Alignment of focussing optics
Alignment of adaptive optics
connection to STFC in WP 7.2 
and Elettra in WP 7.3.2

• Online focus determination for
transparent experiments
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DESY action

WP 7.3.1 Characterisation of optics performance
(lead by STFC) „Damage investigations“

„Develop improved wavefront sensor concept“
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Damage investigations

Collaborations

STFC, Daresbury Laboratory 
ELETTRA, Sincrotrone Trieste
BESSY,Berlin
SPring-8,Hyogo
LCLS

Thin Film Technology GKSS-Geesthacht
Institute of Physics, Warsaw
Institute of Physics/ASCR, Prague
FOM-Institute for Plasma Physics, Rijnhuizen
Zeiss
Lawrence Livermore Lab

Hauriege et al., APL, 90, 173128 (2007) 

First measurements of 
damage thresholds
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Summary

Deliverable 7.3 Demonstration of lateral intensity measurement
First commissioning of improved wavefront sensor set-up in few weeks time 

Deliverable 7.4 Demonstration of temporal intensity measurement
- First commissioning of autocorrelator set-up last fall
- First autocorrelation traces currently analysed

Deliverable 7.6 Demonstration of in-situ characterisation of optics performance
- Collaboration for damage investigation of optics established
- First test of two different wavefront sensors in few weeks time



IRUVX-PP Kick-off Meeting, DESY, Hamburg, 10. April 2008                      H. Wabnitz, DESY                                                          

END
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