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SXL @ MAX IV

SXL Free Electron Laser

Concept:
Use existing 3 GeV linac and infrastructure at
MAX IV to build FEL at low cost (few 100 MSEK)

SXL characteristics

* intense pulses

e ultra short (fs) pulses
e soft x-rays, 1-5 nm



Peak Brilliance [photons s mm? mrad?

SXL into context
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——European XFEL (Germany)
——SACLA (Japan)
PAL XFEL (South Korea)
—LCLS (USA)
——Swiss FEL (Switzerland)
=== Case under study
FERMI (ltaly)
—FLASH (Germany)
===—S8Pring-8 (Japan)
-——PETRA lll (Germany)
ESRF (France)
-——APS (USA)
--—NSLS Il (USA)
—-——SLS (Switzerland)
BESSY (Germany)




Unigueness SXL

* A spectrally broad pumping range (THz to X-rays)
THz IR XUV Soft X—ray>
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Pump photon energy (eV)

* Unique detection schemes exploiting nonlinear effects

Detector

lb i Sample

Mirror Grating

* Proximity to other beamlines at MAX IV
(share experimental setups, ideas...)




Motivation for SXL — Science Case

The Soft X-ray Laser @ MAX IV

A Science Case for SXL

Workshop March 2016

-> Science Case document

www.frielektronlaser.se



Science Case — Life Science

Imaging living cells

Microvilli

Microfilament

Microtubule

Intermediate
filaments

Nucbat envelope
Nucleus

Plasma
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Golgi apparatus

“§ = Secretion being released
Sopn from cell by exocytosis

“Human Anatomy & Physiology” E. N. Marieb,
Pearson Eduction (2004) 6




Conceptual Design Study

Funding for CDS

KAW: 10 MSEK
Co-funding: 20 MSEK (UU, SU, MAX IV, LU, KTH)

Human resources (linac, undulators, beamlines design)

| Hardware

(low emittance gun, transverse deflecting cavity)

Ongoing 2018 -
Deliverable: CDR, March 2021

The Soft X-rav Laser (@ MAX IV

Funding Application for a
Conceptual Design Study

MAX IV/Lund University
Stockholm University
Uppsala University
KTH. Royal Institute of Technology

March., 2017




Overview present design
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The x-ray beamlines
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