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LiXEdrom: Innovative measuring chamber for X-ray

study of liquid jets Berlin, 10.09.2010
Until now, the only way to study liquids by soft X-ray emission
spectroscopy (XES) has been through a membrane window. Now, Weitere Informationen:
researchers of Helmholtz-Zentrum Berlin have carried out an XES
study of a free micro-liquid jet on the synchrotron. Kathrin Maria Lange
X-rays are the medium of choice for many scientific studies. When you Tel.: +49-30-8062-14621
shine them on a sample, they literally shed light on the material’s struc- Kathri

. . . . . athrin.lange@helmholtz-
ture, providing loads of information about it. Unfortunately, this mostly berlin.de

applies to solids only, since the sample has to be in a vacuum for the
entire time it is being irradiated with soft X-rays. For liquids, that means
you have to remove all the water. In the case of biological samples
such as proteins, however, this destroys their natural environment. The
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solution to this problems has always been to measure liquids through

membranes. These membranes keep the evacuated side separate Tel.: +49-30-8062-15003
from the non-evacuated side. The trouble is, one can never really be emad.aziz@helmholtz-berlin.de
sure whether or not membrane effects are distorting the measurement

results.
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At Helmholtz-Zentrum Berlin (HZB), Emad Aziz, head of a junior re- Tel.: +49-30-8062-14800
search group, has shown that liquids can be investigated by X-ray
emission spectroscopy without using membranes after all. At the syn-
chrotron source BESSY II, the group has built a special setup — the
LiXEdrom. It is unique in that the liquid is shot as a jet through the X-
ray beam. The jet from the nozzle becomes so thin and, at 80 metres
per second, so fast that the vacuum can be maintained without the
need of a membrane.
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“On our LiXEdrom, we create a vacuum in the liquid chamber of up to
10°® millibar, and can now perform both absorption and emission meas-
urements, giving us even more precise information about the structure
of a material,” says Emad Aziz. It also allows a clear “view” of elements
that possess absorption and emission energies similar to the energies
of the membrane materials, and would therefore overlap with the
membrane in the spectrum when measured. This concerns above all
carbon and nitrogen — precisely those elements of interest in biological ~ naheims@helmholtz-berlin.de
samples.
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In their first measurements, published in Chemical Physics (DOI:
10.1016/JChemPhys.2010.08.023) and selected for the cover, the
group demonstrated they can achieve energy resolutions on their =
LiXEdrom comparable to those of the latest high resolution XES spec- _ E
trometers. For water, they have proven that results obtained from an e
earlier setup were not overlapped by disturbing membrane effects.
They have also studied the electronic structure of nickel ions, unham-
pered by a risk of deposits on a membrane wall distorting the results.
For many applications such as protein studies, this is a significant step
towards obtaining reliable structural information.

Close-up of the liquid-jet./ © HZB

Original paper in Chem. Phys., DOI 10.1016/JChemPhys.2010.08.023



»High Resolution X-ray Emission Spectroscopy of Water and Aqueous lons Using the Micro-Jet
Technique”, K.M. Lange et al.

The Helmholtz-Zentrum Berlin fiir Materialien und Energie (HZB) operates and develops large scale facilities for
research with photons (synchrotron beams) and neutrons. The experimental facilities, some of which are unique, are
used annually by more than 2,500 guest researchers from universities and other research organisations worldwide.
Above all, HZB is known for the unique sample environments that can be created (high magnetic fields, low tempera-
tures). HZB conducts materials research on themes that especially benefit from and are suited to large scale facilities.
Research topics include magnetic materials and functional materials.

In the research focus area of solar energy, the development of thin film solar cells is a priority, whilst chemical fuels from
sunlight are also a vital research theme. HZB has approx.1,100 employees of whom some 800 work on the Lise-Meitner
Campus in Wannsee and 300 on the Wilhelm-Conrad-Réntgen Campus in Adlershof.

HZB is a member of the Helmholtz Association of German Research Centres, the largest scientific organisation in
Germany.
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