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Status summary

Recap on relevant recent publications from SLAC on temporal (e.g. flattop) shaping

Collection of ideas from different WPs
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Project OPAL-FEL related publications

Type Event Title Authors Status

Proceeding IPACꞌ25 NOVEL PHOTOINJECTOR LASER PROVIDING ADVANCED PULSE SHAPING FOR FLASH AND EUXFEL Ilia et al. online

Proceeding
Photonics 

Westꞌ25
Advanced pulse shaping for photoinjector lasers Ilia et al. online

Proceeding
CLEO/Europe-

EQECꞌ25
Temporal Shaping of UV Picosecond Pulses for Photoinjectors Ilia et al. online

Proceeding Europhotonꞌ24 Novel Photocathode Lasers for the Hard- and Soft-X-ray Free Electron Lasers EuXFEL and FLASH Mahnke et al. online

Proceeding IPACꞌ24 Characterization of low-emittance electron beams generated by a new photocathode drive laser system NEPAL at the European XFEL Chen et al. online

Proceeding FELꞌ24 Novel Photocathode Lasers for the Hard- and Soft- X-ray Free Electron Lasers EuXFEL and FLASH Mahnke et al. accepted

Proceeding FELꞌ24
BEAM DYNAMICS STUDY ON LOW-EMITTANCE ELECTRON BEAMS GENERATED VIA A COMBINED TRANSVERSE 

AND TEMPORAL PHOTOCATHODE LASER SHAPING APPROACH AT THE EUROPEAN XFEL
Cai et al. accepted

Poster ICFA WSꞌ25 Machine Learning driven beam emittance optimization at EuXFEL Ilia et al. online

Poster MT3ꞌ25 Optimizing EuXFEL Photoinjector Performance via Laser Shaping Approach Klemps et al. online

Code zenodo ASTRA-WEB Klemps et al. online

Report zenodo OPAL-FEL EuXFEL Photoinjector Simulation Data Klemps et al. online

Report zenodo OPAL-FEL EuXFEL NEPAL Frontend Simulation Data Klemps et al. online

https://meow.elettra.eu/81/pdf/THPB027.pdf
https://doi.org/10.1117/12.3050328
https://www.epj-conferences.org/articles/epjconf/pdf/2024/17/epjconf_eph2024_04001.pdf
https://accelconf.web.cern.ch/ipac2024/pdf/MOPG47.pdf
https://zenodo.org/records/13373917
https://zenodo.org/records/14770798
https://zenodo.org/records/15125336
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SLAC flattop shaping journal publication in 2022

Simulation paper without measurements 

Laser shaping method and simulations

Injector simulations 

Temporal shaping of narrow-band picosecond pulses via noncolinear 

sum-frequency mixing of dispersion-controlled pulses

https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBeams.25.013401
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Dispersion controlled nonlinear shaping (DCNS) method & laser simulations (no measurements)

SLAC flattop shaping journal publication in 2022 (cont’d)
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SLAC flattop shaping journal publication in 2022 (cont’d)
Injector simulations using shaped electron bunches (no measurements)

Main conclusion of the paper

Injector simulations suggesting 25-30% reduction          

in transverse projected emittance 

Improved laser conversion efficiency to 40% by using DCNS
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SLAC flattop shaping journal publication in 2025

Still a simulation paper 

Injector optimization

Linac and FEL simulation (a few 

cases chosen from the injector)

Simulation of nonlinearly shaped UV pulses in LCLS-II

https://doi.org/10.1016/j.nima.2024.170065
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SLAC flattop shaping journal publication in 2025
still ~same DCNS laser shaping method as in 2022
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SLAC flattop shaping journal publication in 2025 (cont’d)
still ~same DCNS laser shaping method as in 2022

Conclusion points:

same laser shaping method ”reviewed”
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SLAC flattop shaping journal publication in 2025 (cont’d)
still ~same DCNS laser shaping method as in 2022

Injector optimization simulation repeated basically 

(not in 2022 paper) FEL simulations showing 35% higher 

intensity than Gaussian pulses for the selected case
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Highlights collection from WPs

WP A: Laser shaping

WP B: photoinjector optimization

WP C: machine learning 


