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TESSA Presents some Unique
Challenges for Modeling an FEL

- Requires flexible tapering schemes
- Potential for very large final energy spread



Other motivations for the Phase |
(why are you writing a Vlasov code?)

- A very nice letter from Tor Raubenheimer
- Study SASE effects in EEHG (LCLS-II)
- Impossible using Fawley loading
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from D. Xiang and G. Stupakov PRSTAB 12, 030702 (2009)




How to deal with tapering

Strongly tapered undulator




Why use maps?



Why use maps?



Why use maps?



Particle and Field Energies
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Prior success: beam loading

arXiv:1611.00343, “Symplectic Modeling of Beam Loading
in Electromagnetic Cavities”
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arXiv:1611.00343, “Symplectic Modeling of Beam Loading
in Electromagnetic Cavities”



1D FEL Example
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Factored Map
Formalism
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Mi(z; = zi + L) = exp 4
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Period-Averaging from a
Hamiltonian Perspective




Phase | Goals

- 1D1V Vlasov algorithm & implementation
- Benchmark to data (LCLS, Genesis, etc.)
- TESSA simulations (w/ us)

» EEHG simulations (w/ SLAC)

- Ideas about hybrid Vlasov-macroparticle



Phase | Timeline

June — DIV Aug./Sept. —  Nov.—Phasell
Vlasov TESSA/EEHG Proposal

April — Update
mabp finished

July —
Benchmark

Oct. —
Transverse
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Long term vision

- 3D hybrid Vlasov-macroparticle code for
next-generation FELS

- Benchmarked to early TESSA experiments
and used for design of TESSA FEL

- Small user group for code here & for LCLS-II



