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 Demonstration of direct seeding with high harmonics (HHG) at

wavelength below 40nm

 Temporal stability for pump-probe experiments in order of fs
* Improve the longitudinal coherence of the FEL in comparison to SASE

radiation

* simultaneous operation of FLASH and sFLASH

T. Maltezopoulos et al.,
New Journal of Phys:cs (2008)
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SFLASH Installation

lator section
Undu - ‘)(__k

HHG source

* Optical Replica Synthesizer

s,\l
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» 81 MHz Ti:Sa oscillator, 0.5 mW output power
* CPA —reg. amplifier with 4x multi pass booster section

Input
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—p QOutput
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Hidra-25-USP
{4-pass conflguratkan)

» Compressor is placed close to the HHG target chamber to avoid
pulse distortions due to self focusing effects
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 SFLASH components

— Injection beam line and diagnostics
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ng the XUV radiation

« To match the beam size of the XUV and the electron beam the
seed source need to be imaged to the undulator

 SFLASH uses spherical mirrors with a multi layer coating for
38nm or 13nm. For each wavelength three focal length can be
used (f: 6,25m ; 7m ; 8,5m)

Poster: J. Bodewadt
TUPB22
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Wirescanner
OTR-scree
YAG-scree
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* using synchrotron radiation from a short (N=5) electro-magnetic
undulator together with 800nm laser pulses on a streak camera
to find the temporal overlap

Modulator Off axis screen : 40mm*20 mm @ (45 deg) sFLASH undulator

tuned to 1.3um - _

position: 4.5 mm above beam axis —
e-beam
HHG-beam < >

Laser

/

—— 77

SR

mé t’/“‘\% parasitic operation
Streak camera 650 nm bandpass and 750 shortpass filter
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 SFLASH components

— FEL extraction beam line and diagnostics
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YAG screens and apertures

To experiment

Inten5|ty monltor

Mirror chambers

Poster: F. Curbis TUPB21
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» using the laser as the orbit reference
e setting the electron beam on the straight laser line
« applying the slow orbit feedback
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 detectors for HHG beam
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« 21st harmonic at the FEL XUV-spectrometer
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tuning each undulator gap separately
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e Close all undulator modules
 The slow feedback keeps the orbit constant
* On 8. August first electron beam through the undulator
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Single shot spectra at around 38.4 nm
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; MCP based intensity monitor
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* Intensity fluctuation from MCP monitor
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e Scan of the phase shifter
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Seeding ??

And what about seeding?
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rlap fine scan

» using an electronically delay for the laser trigger the seed pulse is
scanned with 25 fs step size with resp. to the electron bunches
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eeding? The status

* seed parameters:
— Seed energy within the undulator is probably less than 1nJ
— XUV focusing not yet optimal

— Synchronization of HHG laser with FLASH MO will be improved
(Talk by M. Felber THOA3)

» electron beam parameters has to be improved during the
SFLASH shifts
— longer current distribution with a few 100 fs pulse duration
— Matched electron beam in sFLASH undulator
— Stabilization of the bunch arrival time (Talk by W. Koprek THOAI2)
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mary and outlook

 New hardware for direct seeding at FLASH was installed during
the FLASH shutdown 2009/2010

» All components were commissioned and are ready for operation

* Procedures to find six-dimensional overlap were tested
o First SASE with sFLASH at 38nm

» Dedicated shifts for first seeding at 38nm are planned during the
FEL studies end of September 2010

» characterization of seeded FEL pulses in the pump-probe lab are
In preparation
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