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sFLASH layout and operation 
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sFLASH layout and operation 
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Coherent Harmonic Generation & High-Gain Harmonic Generation 

>CHG (quadratic) >HGHG (exponential) 

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) 

Ti:Sapphire Oscillator 

108.3 MHz, BW 60 nm 
(Femtolaser: Synergy) 

Master Laser  

Oscillator 
Ti:Sapphire Amplifier (CPA, 2-stage) 

(Coherent: HIDRA) 

Regen Multipass 

50 mJ/pulse 

2% rms stab. 

10 Hz rep. rate 

uncompressed 

THz Streaking 
(28h) 

 

 

 

 

 

 

 PBS     λ/2 

Energy Attenuator 

(x 1/100) 

Pump Laser  

(Coherent: Verdi G5)  

Nd:YAG Pump Laser  

(InnoLas: SpitLight 600) 

λ/2 (for polarization 

 rotation) 

Synchronization  
(RF/< 50 fs rms) 

Grating 

Compressor 

70% 

30 % 

Optical Link 

> 20 m Beamline 

Alignment 

Diagnostics 

FEL Machine Vacuum 

(10-12 mbar) FLASH Tunnel (restricted area/limited access) 

9 m 

267 nm Seed Injection 

Beam Expander 

High Vacuum (10-6 mbar) 

Frequency 

Tripler 

Alignment 

Diagnostics 

FEL Machine Vacuum 

(10-12 mbar) 

Wavelength 

Separation 

800 nm , 400 nm 

267 nm Seed Injection 



Jörn Bödewadt | Seeding at FLASH |  18.04.2017  |  Page 8 

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)  

Position of  
modulator undulator 
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Characterization of laser-induced energy modulation ∆𝐸  

> Use TDS to measure the induced energy modulation 

 

 

Modulation amplitude (simplified model): 
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CHG Studies 
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CHG experiments 

> Idea: use CHG to retrieve the electron beam’s energy spread  

1st possibility: 

∆𝐸 [keV] 

2nd possibility: 
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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 



Jörn Bödewadt | Seeding at FLASH |  18.04.2017  |  Page 18 

HGHG operation 

> Machine parameters: 
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Gain Curve (maximum bunching) 

Only taken best 50% of the shots. 
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HGHG operation 

UV seed 

7th  
8th  

Simultaneous  
8th and 9th harmonic 
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Microbunch instability 

> Very poor and instable HGHG operation (< 1µJ) 
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Temporal diagnostics 
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Transverse Deflecting Structure 

Changes in LPS distribution allows for characterization of photon pulse power profile: 

Energy Drop Method 
C. Behrens et al., Nature Communications 5 (2014), 10.1038/ncomms4762. 
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Transverse Deflecting Structure 

From this calculate: Pulse duration, peak power 
and energy. 

T. Plath et al. accepted at Scientific Reports 

More about TDS analysis in PhD defense by Tim Plath More about TDS analysis in PhD defense by Tim Plath 
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THz streaking 
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THz Streaking 

 

More about THz streaking with seeded FEL  

beams next week by Armin Azima 

More about THz streaking with seeded FEL  

beams next week by Armin Azima 
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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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