
MLZ is a cooperation between:

Development of in-situ techniques for neutron scattering instruments or: 

How to mitigate the negative effects of (future) reactor shutdown periods at MLZ.



Let us face it…

l Waste fuel elements need to be transported to Aarhaus
l New fuel elements have to be delivered to us
l Future regulations on Lower enrichment fuel elements might stop us from reactor operation
l …
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The „Helmholtz Zentrum Berlin“ concept

l Have a 12 people sample environment group at hand and develop custom-made sample 
environment or in-situ techniques for special user groups.

l This leads to a long term binding of these user goups to the respective instruments and instrument 
scientists.

l Third party funding can come from Röntgen-Angstroem-Cluster or BMBF-calls
l DFG-minority contributions may also apply

l Needed: EU-projects linking the activities 
of different facilities: ILL, ESS, ISIS, BNC, 
Saclay,…

29.01.24 MORIS MLZ upgrade program 3



Ideas

l Gas handling system for aerosol studies
l Liquid handling systems for rapid mixing of several liquids
l In-situ Raman/UV-Vis spectroscopy at all relevant instruments: Spheres, KWS-123,
l In-situ DLS, turbidity 
l In-situ IR-spectroscopy: ATR/ transmission
l SEC-SANS, SEC-MALS, SEC-QCL-IR-SANS
l Sample circulation techniques to combine several methods
l Living cells at neutron instruments
l Plant Science
l Food Science
l Low sample volumes
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BIODIFF: Diffractometer for macromolecular neutron crystallography

monochromator

neutron guide (m=2)

velocity selectorBeam condition:
wavelength range: 2.7Å - 5.6Å
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Science case for the monitoring of metastable enzyme states:
• Proton coupled electron transfer (PCET)

Postdoc project of Rohit Kumar in Lund, Sweden: A recently 
discovered and characterized remarkable variant of a 
ribonucleotide reductase (RNR) utilizes a stable DOPA radical 
for initiation of long-range PCET and catalysis (Figure 1) (1). 
Spectroscopy work in another lab on a similar system has shown 
that the hydrogen interacting with the DOPA-neighbouring 
aspartic acid residue is solvent exchangeable (2). 

Figure 1: Active site of 
the protein depicting the 
DOPA radical (DAH-
126). Key H-bonding 
with neighbouring 
aspartate residue and 
water molecule is 
shown. 

1) Nature 563, 416–420 (2018) doi: 10.1038/s41586-018-0653-6

2) PNAS 115 (40), 10022-10027 (2018) doi: 10.1073/pnas.1811993115 

Blue crystal colour 
reports on the 
radical state, which 
decays on a 1 
months time scale.
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Realisation on the instrument:
Interested 
instruments:
BIODIFF
Heidi
Resi

UV-Vis Spectroscopy
IR-Spectroscopy
Fluorescence
Fluorescence life 
time
...

Picture from https://www.esrf.fr/UsersAndScience/Experiments/MX/Cryobench/Methods/Absorption or
Antoine Royant et al.   Advances in spectroscopic methods. 1 J. Appl. Cryst. (2007). 40, 1105–1112

https://www.esrf.fr/UsersAndScience/Experiments/MX/Cryobench/Methods/Absorption


Technicians should be also co-authors

l If they have contributed to the success of the project…
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Maintenance and operation must be considered

l New sample environment needs trained people to operate
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My proposal: Projects should be defined and technicians should be assigned

l Motivation of staff by recognizing their work
l Regular (virtual) team meetings
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We have poineering equipment at hand…

l But we do not talk much about it..
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KWS-2    TOFTOF   J-NSE



Summary

l A new staff position should be established for the operation and development of complicated in-situ 
sample environment

l Web-page should be more personalized and should show what we have.
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Tackle relevant societal problems: 
-    Corona pandemic
- Plastic digesting enzymes
- Bacteria which produce hydrogen from sunlight



Thank you
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