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(Optimization of XFEL operating in Angstrom wavelength range)

� An approach to global optimization of XFEL parameters
� Analysis of parameter space 
• Preliminary conclusions

E.L. Saldin, E.A. Schneidmiller, and M.V. Yurkov
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X-ray Free Electron Laser

Overview of parameter space: emittance
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Overview of parameter space: energy spread 
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X-ray Free Electron Laser

Overview of parameter space: peak current 
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Overview of parameter space: undulator gap 
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Global overview for parameter space TTF1 scaling

Supplement
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ASTRA (DESY) - space charge dominated electron beams
elegant (Argonne Natl. Lab.)   - electron beam tracking in BC (including CSR)
FAST (DESY/JINR) - simulation of SASE FEL

ASTRA elegant FASTASTRA

undulator
bunch 
compressor

FEL
radiation

rf-gun

„Full physics“ start-to-end simulations of TTF1:
Reliable base for extrapolation of experience to XFEL design

3 kA
6 mm-mrad



X-ray Free Electron Laser

bunch 
compressor undulatorrf-gun FEL

beam

λ = 98 nm,  W=100 TW/cm2

&RXUWHV\�WR�-DFHN .U]\ZLQVNL

Au film (15 nm) on Si substrate 
irradiated by a single  SASE pulse

GW-level of output power 
in ultra-short (40 fs) radiation pulses

„Full physics“ start-to-end simulations of TTF1:

Energy in the radiation pulse
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Nearly complete longitudinal coherence

„Full physics“ start-to-end simulations of TTF1:

Spectra at saturation
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„Full physics“ start-to-end simulations of TTF1:

Angular divergence





X-ray Free Electron Laser

Overview for peak output power
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Overview for project parameters of the electron beam
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