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Summary 

HGHG principle 

Status of the Seeding Development at sFLASH.  

𝑅56 

Experimental parameters 

Parameter Value 

Modulator period length 𝜆𝑚𝑜𝑑 0.2 m 

undulator periods 𝑁𝑢
𝑚𝑜𝑑 5 

𝐾𝑚𝑜𝑑 2.77 

Radiator period length 𝜆𝑟𝑎𝑑 31.4 mm 

undulator periods 𝑁𝑢
𝑚𝑜𝑑 318 

𝐾𝑟𝑎𝑑 2.61 

Chicanes 𝑅56 C1 Not used 

𝑅56 C2 50-200 μm 

𝑅56 C3 190 μm 

Electron Beam energy 680-700 MeV 

typ. peak current 550-700 A 

charge 0.4 nC 

bunch length (FWHM) >500 fs 

beamsize (rms) ~100 μm 

Seed Beam wavelength 267 nm 

NIR pulse length (FWHM) ~50 fs 

UV pulse length (FWHM) 

 

250-280 fs 

UV waist 𝑤0 ~660 μm 
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Parameters such as current, slice 

energy spread and slice emittance 

can be extracted from a TDS-

measurement. 

• Successful operation of UV-seeded FEL up to the 9th harmonic 

at FLASH, 

• Non-destructive extraction of FEL pulse power profile from 

electron bunch, 

• THz streaking at sFLASH.  

Outlook 
HGHG experiment: 

Characterization of the seeded FEL:  

• XUV-autocorrelation for FEL characterization, 

• Optimization of THz streaking for temporal 

characterization, 

• Impact of a chirped seed on the FEL pulse. 

 

EEHG experiment: 

• First demonstration of EEHG at sFLASH with 

the existing setup , 

• Modification of the sFLASH setup to improve 

EEHG performance. 

 

UV seed 

UV seed 

FEL spot 

Poster ID: MOP042  

THz streaking  temporal profile of the FEL pulse 

sFLASH seeding experiment @ FLASH 

Dipole 

Spectrometer 

TDS and dipole spectrometer 

consecutively used permit to collect the 

longitudinal phase space distribution of 

the electron bunch that can be exploited to 

extract the FEL power profile.  

  

𝒛𝒇 = 𝒛𝒊 + 𝑹𝟓𝟔𝜹𝒇 
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Consecutive single-shot FEL spectra at the 8th harmonic of the 

seed laser. 

𝝀𝒎𝒆𝒂𝒏 = 𝟑𝟑. 𝟒𝟕𝐧𝐦 

 
𝜟𝝀

𝝀𝒎𝒆𝒂𝒏
= 𝟑. 𝟎𝟐 × 𝟏𝟎−𝟒 h=8 (𝝀𝟖~33 nm) 

Seed laser laboratory 

Experimental hutch 

Possibilities for FEL power 

profile extraction: 

Pump and probe experiments:  

using NIR from seed laser lab and FEL pulse 
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Extraction of the 

FEL pulse length. 
 

𝜎𝑡 = 28.4 ± 5.6 𝑓𝑠 

𝑃𝐹𝐸𝐿
𝑀𝐴𝑋 = 650 𝑀𝑊 

Δ𝜏 = 85 𝑓𝑠 

𝐸𝑛𝑒𝑟𝑔𝑦 = 58.8 𝜇𝐽 

𝜎𝑡 = 36.1 𝑓𝑠 

S p e c t r a l  s t a b i l i t y  S p e c t r a l  s t a b i l i t y  

Increase of slice energy spread and energy drop reveals FEL 

lasing: thus successful  HGHG lasing. 

CHIICANE 

NIR pump to photon diagnostics experiments 
 

Energy spread induced by the seed laser in the modulator 

retrieval using TDS. 


