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The first IVth generation storage ring

Unit Cells
”It will be interesting to see if it works”

Mikael Eriksson



MAX IV Laboratory Inauguration 21-06-2016
(after 5 years of building
and even more years of
planning)



14 Beamlines
Linac: 1 commissioning
3GeV: 2 Experts/Users

1 Experts
2 Commissioning
2 installation
1 design

1.5GeV:
5 installation

Beamline  Accelerator Technique 

ARPES  7 1.5 GeV 
Angle resolved photoelectron spectroscopy (ARPES) including 
spin resolution (SPIN-ARPES) for detailed studies of the electronic 
structure of solids. 

Balder  3 3.0 GeV 
Hard X-ray absorption and emission spectroscopy (XAS, XES) and 
X-ray diffraction (XRD) with emphasis on in-situ and time resolved 
studies and on bio and environmental related studies.  

BioMAX  4 3.0 GeV 
Macromolecular crystallography with a high degree of 
automation and remote access. 

CoSAXS  12 3.0 GeV 
Small and wide angle X-ray scattering (SAXS, WAXS) and coherent 
techniques for soft matter and bio materials. 

DanMAX 14 3.0 GeV 
Powder diffraction and tomographic imaging primarily of hard 
(energy) materials. 

FemtoMAX 1 Linac 
Time-resolved hard X-ray scattering and spectroscopy methods 
for studies of ultrafast processes   

FinEstBeaMS  8 1.5 GeV 
Electron spectroscopies and luminescence methods for studies of 
low density matter and solids. 

FlexPES  11 1.5 GeV 
Soft X-ray spectroscopies for studies of low density matter and 
solids. 

HIPPIE  6 3.0 GeV 
Near ambient pressure photoelectron spectroscopy on solids and 
liquids. 

MAXPEEM  10 1.5 GeV 
Aberration corrected photoelectron microscopy for investigation 
of surfaces and interfaces. 

NanoMAX   2 3.0 GeV 
Imaging with spectroscopic and structural contrast techniques 
and nanometre resolution. 

SoftiMAX  13 3.0 GeV 
Scanning transmission X-ray microscopy and coherent imaging 
methods. 

SPECIES  9 1.5 GeV 
Resonant inelastic X-ray scattering (RIXS) with high resolving 
power and near ambient pressure photoemission. 

VERITAS 5 3.0 GeV 
Resonant inelastic X-ray scattering (RIXS) with unique resolving 
power and high spatial resolution. 

 

1 Linac
2 Rings
14 beamlines



NanoMAX

Coherent x-rays from 2nd source (slit)
2x3 mm, 10 keV, Slit to detector (Pilatus 1M) ≈40 meters

BioMAX

Structure analyzed 
Academic & industrial trials

Robot in commissioning

Balder, Hippie & Veritas

1st light from IDs
Commissioning ongoing

Experts selected

1 Linac
2 Rings
14 beamlines



Nano-focus @ NanoMAX



● Photon energy resolution OK

● 1st spectra from endstation

● Commissioning experts 
coming soon

HIPPIE: Status



KTH team (U. Vogt et al.) @ NanoMAX
Imaging nano-structures w/ coherent x-rays
https://www.maxiv.lu.se/news/first-user-experiment-at-max-iv/

Phase images 
≈50nm resolution

Industry team (www.adroitscience.com) @ BioMAX
Testing sensitivity for polymorph analysis.
https://www.maxiv.lu.se/news/industriell-applikation/

KI team (G. Schneider et al.) @ BioMAX 
FabG, a target for antibiotic development.
https://www.maxiv.lu.se/news/first-users-at-biomax/

DTU team (JW Andreasen et al.) @ NanoMAX
Power-producing layer of new types of solar cells
https://www.maxiv.lu.se/news/first-danish-researchers-
receives-data-from-max-iv/

MAX IV is operational and starting to accept users!

https://www.maxiv.lu.se/news/first-user-experiment-at-max-iv/
https://www.maxiv.lu.se/news/industriell-applikation/
https://www.maxiv.lu.se/news/first-users-at-biomax/
https://www.maxiv.lu.se/news/first-danish-researchers-receives-data-from-max-iv/


MAX IV & RÅC



Mainly Swedish funding. But also international.

Investment:
FinEstBEAMS
DanMAX

Operations funding also



Training and Education
Collaboration with 8 Danish, Norwegian, and Swedish 
universities in the ÖKS region for improving the capabilities
to make full use of MAX IV and ESS. Interreg funded.



2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

LINAC

3 GeV 

Ring

1.5 GeV 

Ring

Achieve DDR Parameters

Soft X-Ray Laser

Hard X-Ray FEL

Achieve DDR Parameters

~200 pm rad: lattice tuning + IDs 

~150 pmrad: Lattice Tuning + IDs + on-axis 

injection

Upgrade to diffraction limited source at 10 keV (~10 pmrad)

CDR

DDR

Execution
Achieve DDR Parameters

Timing Modes

Baseline

Beyond Baseline

Beyond Baseline

Unit 
Cells

Why stop at 7-bend achromat?

Further development of the 
radiation sources



FEL @ MAX IV

Soft X-ray Laser (SXL)

• User driven initiative
• Uses existing Linac
• Step 1 towards a hard X-ray

FEL



Questions/comments?




