Seeding developments at FLASH
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SsFLASH layout and operation
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SsFLASH layout and operation
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Coherent Harmonic Generation & High-Gain Harmonic Generation

> CHG (quadratic)
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Eberhard J. Jaeschke et al.
Synchrotron Light Sources and Free-Electron Lasers, Springer
International Publishing, 2016.
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Improvement of UV seed beam quality (November 2016)

and characterization of the laser-induced energy modulation
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FLASH1 Seed Laser System, UV Generation, & Transport (2016)
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UV beam (before changing tripler)
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FLASH1 Seed Laser System, UV Generation, & Transport (2016)
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FLASH1 Seed Laser System, UV Generation, & Transport (2017)
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UV beam (after changing tripler)

Fit parameter: WD=O.44172; ZR=2.2487; ZW=2.5326 R? = 094465
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Characterization of laser-induced energy modulation AE

=~ Use TDS to measure the induced energy modulation

Fit parameter: Gr:0'0012057
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CHG Studies
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CHG experiments

> |dea: use CHG to retrieve the electron beam’s energy spread
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CHG experiments

= January 2017: Scan of undulator gap of first radiator module
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CHG experiments

= Simulate CHG output power for varying initial energy spread and modulation
amplitude and fit the results to the measurements
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HGHG operation
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HGHG operation

= Machine parameters:
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Gain Curve (maximum bunching)
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HGHG operation
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Microbunch instability

= Very poor and instable HGHG operation (< 1)
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Temporal diagnostics
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Transverse Deflecting Structure
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Transverse Deflecting Structure
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T. Plath et al. accepted at Scientific Reports



THz streaking

Time-of-flight electron detector
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THz Streaking

sFLASH SASE operation
THz streaking trace sFLASH, Ar, 35eV FEL, - OXC on
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More about THz streaking with seeded FEL
beams next week by Armin Azima




Outlook: next steps towards EEHG operation (Christoph)
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= On behalf of the seeding team

Thank you for your attention
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FLASH1 Seed Laser System
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= Purchased by Uni. of Hamburg
> Now a shared property of DESY + Uni. of Hamburg
> Used for HHG seeding experiment

> Serves as HGHG seed laser
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