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Summary

ÅNLS Requirements

FEL and electron beam

ÅLayout

LINAC with 3 bunch compressors scheme

other layouts investigated

ÅPerformance optimisation

200pC; 10 pC; 1 nC

first analysis of tolerances (RF stations and bunch compressors)

ÅConclusion and future work
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NLS Source requirements (Dec 08)

1. Photon energy range and tunability:

Three FELs: FEL1 @ 50-300 eV; FEL2 @ 250-850 eV; FEL3 @ 430-1000 eV

2. Polarisation:

FEL1&FEL2:  complete polarisation control (arbitrary elliptical and rotatable 

linear).

FEL3: at least horizontal and circular (R/L) polarisation over the full range 430-

1000 eV.

3. Pulse length & pulse energy:

20 fs FWHM photon pulse length at all photon energies with 1011 photons/pulse 

at 1 keV

4. Repetition rate:

1 kHz with an upgrade path to 100 kHz (or more)



Layout and parameters of a 2.2 GeV LINAC based FEL

A01Gun A39A02 A03 A04 A05 A06 A09 A10 A11 A12 undulatorsBC1 BC2 DLA07 A08 A13 A14

Parameters agreed within the NLS Physics and Parameters working group

Å2.2 GeV; 200 pC

Åoptimised L-band gun: 20 ps, 0.33 m (proj. norm. emitt) see J-H. Hanôs talk 

ÅL-band gradient 20 MV/m and 3HC @ 3.9 GHz 15 MV/m

ÅMagnetic bunch compressors 

ÅBeam spreader see D. Angal-Kalininôs talk

ÅUndulator train see also N. Thompsonôs talk on FEL harmonic schemes

A01Gun A39 A02 A03 A04 A05 A06 A09 A10 A11 A12 undulatorsBC0 BC2 DLA07 A08 A13 A14BC1

A01Gun A39A02 A03 A04 A05 A06 A09 A10 A11 A12 undulatorsBC2 DLA07 A08 A13 A14BC1A39

A01Gun A39A02 A03 A04 A05 A06 A09 A10 A11 A12 undulatorsDLA07 A08 A13 A14BC1A39

A01Gun A39 A02 A03BC0 A04 A05 A06 A09 A10 A11 A12 undulatorsBC2 DLA07 A08 A13 A14BC1A39



Electron beam requirements

Operation of an X-ray FEL requires extremely high quality electron beams; 

Energy 1-few GeV

Emittance (normalised) 10ï6 m

relative energy spread 10ï4

Peak current few kA

Carefully optimised RF photocathode gun and LINAC with magnetic bunch 

compressors can provide such high brightness electron beam: typical electron bunch 

lengths are few 100 fs or less


