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Status: user ops in 2009

Radiation wavelength 1.5-0.15nm
Photons per pulse 1012-13
Repetition rate 120 Hz

Pulse duration (FWHM) 230fs
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$265M-$315M Total Project Cost, including
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- Design and Construction ($220M - $260M
- Start-up costs W
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Spring8 SCSS

Spring8 X-ray FEL



SCSS: SPring-8 Compact SASE Source G-

X-ray FEL Project
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Radiation wavelength 3.6 nm
Repetition rate 60 Hz
Pulse duration (FWHM) <500 fs

Status:
Funding for Spring8 SCSS test accelerator approved 2001
Start operation in the VUV, target 3.6 nm



Spring8 XFEL

Normal conducting
linac technology

Target 0.1 nm




European XFEL

Status: Launched, Euro850M

* 75% to be met by the federal
German government and the two
states of Hamburg and Schleswig
Holstein

» 25% by the international patners

VUV-

3,3 km FEL
Accelerator ~2 km

Beam dist. ~1,3km

June 5th 2007  XFEL project officially launched
2008 Start of construction
2013 Start of commissioning




» wavelengths on schematic below
 spontaneous radiation from Ul down to
0.025 nm, from U2 down to 0.009 nm

e photons per pulse 1012-1013

* repetition rate 10 Hz

Normal operation

3 FEL beamlines and 2 beamlines for spontaneous synchrotron radiation
with 10 independent experimental stations

Macrobunch of 600us duration with a train of up to 3000 bunches
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Repetition rate up to 150 Hz
Radiation wavelength down to 6.5 nm
1013-10% ph per pulse

Pulse duration ~20 fs

Status: operational with
users has achieved 6.5 nm



VUV-FEL experimental hall
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Single Shot diffraction

1 mm

Far field

25fs, 4x1013 W cm-2, 1012 photons, 32nm

Sample damage

Henry Chapman et al. Nature Physics 2 (2006) 839 and picoplankton



BESSY FEL photon energy 20-1000 eV
pulse duration 200 fs ( 20 fs expected)
peak brilliance 102°-103! ph/(s mm? mrad? 0.1%BW)
spectral resolution 104 (DI/l)
repetition rate NC injector 1kHz, SC 25kHz
seeded HGHG approach



BESSY FEL

Electron energy 2.5 GeV

Repetition rate up 1 kHz initially
25 kHz target
Photon energy range 20-1000eV

Status: 1011-1014 ph/pulse
2007-2010 R&D programme to Pulse duration 20fs

realise STARS for a two-stage
FEL HGHG cascade as a
demonstrator



Status: @M

Under construction
Completion 2010

Experimental / 1 ?eii\sltihir;ac
User Hall 9
(new)
X-band linearizer gy, of existing linac Two single-pass FELs
Laser heater
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Normal conducting S band (2.998GHz) linac



Specifications

e Spectral range (FEL-1 & FEL-2)
1. 100-40 nm (12-31 eV)
2. 40-10nm  (31-124 eV)

» Flexible polarization

» Seeded operation

* Pulses ps <100 fs RMS

» 1013 photons per pulse

» Power fluctuation 25-50%

* Max 50 Hz repetition rate,

1 micro-pulse per macro-pulse

e Funding a combination of
Government, Regional and a loan
from the European Investment Bank
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SPARX FEL

jointly supported by the Italian Government, Regione
Lazio and Rome University: status ?

Two phase development building on the SPARC R&D work

Electron energy 1 GeV (phase 1) progressing to 2 GeV (phase 2)
Photon wavelength:

phase 1 13.5-6 nm SPAﬁé*

phase 2 6 —1.5nm

Both SASE and seeded operation
Pulse duration 1-100 fs
Repetition rate 50 Hz



Status: awaiting approval to proceed to the Technical Design phase



Status: Approval - '
optimistic for Autumn 3GeV linac to serve MAXIV

2008 2 new rings (1.5 & 3 GeV) one
above the other, MAXIIl 0.7 GeV
ring to transfer and option for
extension to a coherent FEL
source

(storage ring)

Technical and Scientific Cases approved



POL FEL Status: seeking approval

UV Free Electron Laser:

Continuous electron beam with energy 600 MeV

Radiation wavelength: primary - 27 nm, 3rd harmonic - 9 nm
Maximum beam power (peak): 0.22 GW

Length of the device: up to 400 m

Cost: 100 M€ (single station) - 200 M€ (6 stations)

POLFEL is the only large research
Infrastructure from the ESFRI Roadmap
that has a chance to be built in Poland.



Host - Nuclear Research Center in Swierk, near
Warsaw, shared by two national labs: Soltan Institute
for Nuclear Studies (IPJ) and Institute of Atomic
Energy (IEA), each having almost 500 employees.

The site has technical infrastructure matching nuclear
reactor requirements (e.g. 3 independent power
lines), security and safety networks and it is a

certified nuclear site.



PSI FEL/PSI XFEL

Status:

Gun test stand producing results

250 MeV injector approved

(40M Swiss Francs, ~£20M)

Full proposal will go forward 2010/2011

Undertaking design studies

Establishing building
requirements etc

rms pulse duration 30 fs, variable polarisation, 10-100 Hz rep rate, 1.2-12 keV
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