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External collaborations
Original budget and funders
Official start
Expected date of completion

Externally funded beamline
58.5 MSEK (6.31 M€). Funding has been provided by an Estonian-Finnish
consortium (UT; OULU; UTU; TUT), supported by the EU through the
European Regional Development Fund, and by the Academy of Finland.
December 2012
Regular user operation January 2018

The FinEstBeaMS (Estonian-Finnish Beamline for Materials Science) at the MAX IV 1.5 GeV storage ring will be a
materials science beamline dedicated to research of matter in its various forms: gases, liquids, nanoparticles
and solids. At FinEstBeaMS, researchers will study the electronic structure of atoms, molecules, clusters and
nanoparticles in gas-phase; radiation damage of biological molecules; reaction chemistry and radicals;
fundamental molecular dynamics; electrochemical double layer capacitors in situ/in operando; radiation
defects of solids; nanoscale photochemical phenomena of solid materials and functional nanostructures.
Technical description
The project design aims for building a two-branched beamline: (i) a gas-phase (low-density matter)
spectroscopy branch line - for investigation of free atoms, molecules, clusters, nanoparticles and liquids as well
as photoluminescence investigations of solid samples and (ii) a surface science branch line for spectroscopy of
surfaces and interfaces.
FinEstBeaMS will use an elliptically polarising undulator (EPU), to produce light from ultraviolet to soft
X-rays with variable polarisation and high flux. The beamline optics uses a collimating plane grating
monochromator (cPGM), which will provide high-precision photon energy tuning. A switching mirror will be
placed after the monochromator to direct the radiation to either the gas-phase or the solid state branch line. In
each branch, the beam will be focused to the experiment by a single ellipsoidal mirror. Both branch lines will
have dedicated endstations, ES1 and ES2. The main methods in ES1 are X-ray Photoelectron, Time-of-Flight
Mass, Photoelectron-Photoion Coincidence, and Photo-luminescence spectroscopies and in ES2 X-ray
Photoelectron, X-ray Absorption, and Auger spectroscopies.
Design goals:
• Energy range: 4.3-1000 eV; ΔE/E: 5x10-3 – 1x10-4; Flux at sample 1x1014 – 4x1010 ph/s
• Focus: 100 µm x 100 µm in both ES 1 and ES 2
• Sample environment (ES 1): moderate vacuum 1x10-6 – 1x10-8 mbar
• Sample environment (ES 2): ultra-high vacuum 2x10-10 mbar
Technical implementation:
• EPU: 95.2 mm period, 14 mm minimum gap, 2 475 mm magnetic length
• cPGM: internally cooled mirror, 92 l/mm and 600 l/mm gratings
• Optics: toroidal collimating and focusing mirrors, ellipsoidal re-focusing mirrors
• ES1: Photoelectron-photoion coincidence set-up and a photoluminescense spectrometer.
• ES2: high-resolution X-ray photoelectron spectrometer
Present status
The beamline hutches have been built and infrastructure has been installed. The beamline installation is
ongoing. The project aims to start commissioning in the first half of 2017.
ES1 has been constructed and is under commissioning at the University of Turku, Finland.
ES2 has been designed and procurement is in progress. ES2 will be assembled by December 2017.
First commissioning experiments are expected by October 2017, after which the conditions for the first user
call will be specified.
Expected status at the end of 2018
Regular user operation with ES1 and ES2.
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https://www.maxiv.lu.se/accelerators-beamlines/beamlines/finestbeams/

Major partners and additional funding
• Partners are Estonian (E. Nõmmiste, University of Tartu) and Finnish consortium (M. Huttula, University
of Oulu; Edwin Kukk, University of Turku; M. Lastusaari, University of Turku; M. Valden, Tampere
University of Technology).
• Total funding 58.5 MSEK (6.31 M€) has been provided by the Estonian and Finnish consortium supported
by the European Union through the European Regional Development Fund and by the Academy of
Finland.
Changes made since the start
FinEstBeaMS will only have a basic system to suppress higher order synchrotron radiation; gas filters were
omitted. A sample preparation laboratory will not be built for FinEstBeaMS. Sources such as a cluster source,
an ion beam source and a liquid jet have been omitted from FinEstBeaMS ES1.
Comparison to similar beamlines world wide
PLÉIADES at SOLEIL (France), Gas-Phase Beamline at Elettra (Italy)
Future development
In order to provide wider possibilities and support users at FinEstBeaMS, we need to develop:
a) An efficient higher-order suppression system for the beamline. It will remove higher orders in the light
coming from the monochromator, in particular, in the photon energy range 24-70 eV.
b) Choppers in order to effectively use single-bunch operation mode. Choppers will increase the interval
between light pulses and allow the recognition of coincidence events in which particles are detected long
time (microseconds) after their creation.
c) Additional target sources in collaboration with the FlexPES beamline. These sources allow studies of
samples under a broad range of physical conditions, particle size and geometry, such as relevant for
example of atmospheric chemistry or aerosol, nanoparticle and cluster studies.
d) A chemistry or sample preparation hutch located near the beamline, which create conditions to handle
user samples near beamline and increase safety.
e) A new experimental setup for investigation of radical chemistry and atmospheric physics.
It is essential to develop the above equipment in order to achieve the full potential of the beamline.
Additionally, our users have a strong need a common surface science and material laboratory at MAX IV to
prepare and characterise their samples before, under, and after beamtimes.

