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• 5-th generation light source

• FEL and coherent radiation

• High brightness electron source

• Ultra-fast electron probe

• Plasma acceleration

• Beam dynamics and control

• Advanced concepts

Topics of the workshop
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X-ray Regenerative Amplifier FEL  

• Cavity based XFEL (CBXFEL)

River Robles for Zhirong Huang (SLAC)

• Long term performance is already close to the 

requirement to initiate amplification towards 

saturation for XRAFEL
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X-ray Regenerative Amplifier FEL  

• Chirp-based Q-switching in regenerative amplifier FELs

• Use an energy-chirped e-beam to shift X-ray wavelength (slightly) outside the Bragg bandwidth

• Actively control the cavity Q by manipulating the e-beam energy chirp

• Keep cavity optics simple and intact

River Robles for Zhirong Huang (SLAC)
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Detailed Phase Space Reconstruction using Neural Networks and Differentiable Simulations

Juan Pablo Gonzalez-Aguilera* (UChicago)
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Detailed Phase Space Reconstruction using Neural Networks and Differentiable Simulations

Juan Pablo Gonzalez-Aguilera* (UChicago)
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Energy spread increase by IBS and microbunching in FEL injectors

Eduard Prat, FEL Beam Dynamics, Paul Scherrer Institut

Many publications on IBS & MBI theory and experiments – e.g. [Di Mitri et al, New J. Phys. 22, 

083053 (2020)] and references herein.

IBS, Piwinsky model

MBI from 1D approximation

MBI has a strong dependence on longitudinal dispersion or R56

From basic modeling: 

➢ Different dependence on peak current I

➢ 𝛽-function dependence → IBS

➢ R56 dependence → MBI

→ This work: measurements at SwissFEL as a function of peak current, lattice optics 
(𝜷) and R56 → they show that both IBS/MBI effects increase energy spread
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➢ Overall a good agreement! 

➢ … but we require to increase IBS strength by 

a factor of ~2.4

➢ Still, underestimation of energy spread for low 

peak currents and some R56 settings
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Photoinjector transverse phase space linearization with sacrificial charge

Jared Maxson (Cornell) and William Li (BNL)
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Photoinjector transverse phase space linearization with sacrificial charge

Jared Maxson (Cornell) and William Li (BNL)

Whole Beam: 100 pC

Center Slice
40 nm!

Relatively small nonlinear emittance 

oscillations

Whole beam: 250 pC

100 pC Survivors

Central Slice Survivors 20 nm!

Large slice emittance, then dramatic drop (!?)
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Update on Electron Beam Manipulation at the Argonne Wakefield Accelerator Facility

SEONGYEOL KIM On behalf of Argonne Wakefield Accelerator Group

Round-to-flat 

transformation: 1 

st skew triplet



Thank you
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An open source platform for integrated design and contribution
D.L. Bruhwiler, RadioSoft
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An open source platform for integrated design and contribution
D.L. Bruhwiler, RadioSoft


