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 INTRODUCTION

 
The two years covered by this report have seen an unprecedented 
increase in the number of papers which have been published using 
data collected at SNBL. A total of well over two hundred peer-
reviewed publications are listed in this report for the period 2009-
2010. We have also recently passed the milestone of one thousand 
papers published since the beginning of operation of the Swiss-
Norwegian beamline. The management of SNBL would like to take 
this opportunity to thank our staff for all their efforts over the years, 
and to congratulate our user community for their extraordinary level 
of scientific output. The successful mix of scientific techniques 
available on the Swiss-Norwegian beamline has made SNBL into 
one of the most productive beamlines at the ESRF. 
Following the signing some years ago of a Memorandum of 
Understanding (MoU) with the Dutch-Belgian beamline at the ESRF, 
we are pleased to announce that a further collaboration agreement 
has been established between SNBL and MaxLab. The new MoU 
regulates the technical, scientific and administrative areas to be 
covered by this collaboration, including the exchange of in-house 
research beamtime, the possibilities of staff exchanges and visits 
between the two institutes, and the development of new equipment 
which may be of common interest. SNBL has already been host to 
visiting scientists from MaxLab, and we look forward to continuing 
this fruitful collaboration.  
After the extensive upgrade of the infrastructure of the beamline 
during 2007 and 2008, the last two years has been both a time of 
consolidation for SNBL and also of preparation for some major new 
investments. In line with the recommendations of the Committee of 
the Future presented in November 2008, the management of SNBL 
has put forward a roadmap for investment in new detectors for 
diffraction experiments and in improving the optics for EXAFS. 
Grant requests totaling about €1M for a new large area detector and 
associated equipment have been submitted to the Swiss National 
Science Foundation and to the Norwegian Research Council. The 
Swiss NSF has already reacted favorably, and the result of the 
grant request to the NRC is still pending. The SNX Council has also 
approved spending on a new CCD detector for the KM6 
diffractometer, and investment will shortly begin on new optics for 
the EXAFS. The management and staff of SNBL are firmly 
committed to maintain and improve the scientific capabilities of the 
beamline, and we are grateful both to our national research 
agencies and to the SNX Council for their continuing support and 
for the provision of the necessary financial resources.  
 

V. DMITRIEV, P. PATTISON, H. EMERICH 
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SNBL-ESRF workshop on diffuse scattering in crystalline materials 
 

As part of our policy of seeking ways to facilitate the exchange of information 
between the SNBL team and the synchrotron user community, the SNBL 
management has organized a series of workshops at the ESRF based on themes of 
current and future interest both to the SN community and a wider scientific audience. 
The first of these meetings on the topic of nanoscale materials was held in 2006, 
followed by a workshop on the subject of high gas pressures for in-situ experiments 
in 2007. Both of these meetings were attended by 30-40 participants, including 
participants from various synchrotron beamlines as well as external users. The next 
meeting, which took place in June 2008, continued the theme of in-situ experiments, 
but specifically includes the use of our new Raman spectrometer in combination with 
x-ray absorption and diffraction measurements. 80 participants, came from 14 
countries. 
 
The first joint SNBL-ESRF workshop took place June 25-26 2009 at the ESRF, 
Grenoble. The goal of this 2-day workshop was to bring together people interested in 
diffuse scattering, in order to share their experience in experiment and theory and to 
present and discuss new problems in physics and chemistry in which disorder 
phenomena are important.  
More than fifty participants from 10 countries (France, Switzerland, Norway, 
Germany, Austria, Russia, Spain, Australia, UK, USA) created a very stimulating, 
constrictive and friendly environment for exchanging theoretical ideas and 
experimental know-how. The list of participants shows the presence of world-leading 
experts in the field of diffuse scattering such as Hans-Beat Bürgi (Switzerland), 
Richard Welberry (Australia),  Tai-Chang Chiang (USA), Reinhard Neder (Germany), 
Harold Reichert (Germany/ESRF), Sergey Wakhrushev (Russia),  together with 
young scientists and Ph.D. students. The study of disordered phenomena has a long 
tradition in Switzeland and Norway; there were 10 Swiss and 3 Norwegian 
participants.  There were also visitors from ESRF and ILL interested in diffuse 

 

     
 
 

Figure 1. Programme booklet and Proceedings of the Workshop 
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Figure 2. LEFT: A diffuse scattering map measured at SNBL (Chernyshov, D. and Bosak, A.(2010) 
'Diffuse scattering and correlated disorder in manganese analogue of Prussian blue', Phase 

Transitions, 83: 2, 115 — 122). RIGHT: corresponding autocorrelation function in XY0 section, 
calculated with help of a new analysing tool developed at ETHZ (courtesy of A. Simonov and T. 

Weber). 

scattering. 
There were many interesting lectures presenting new approaches in data analysis, 
illustrating the use of combination of diffuse and inelastic scattering techniques, 
showing new challenging problems to be solved in future, and offering new 
experimental methods.  To have a record of the main results, a selected collection of 
presentation was published in a special issue of "Phase Transitions" international 
journal. 
 
The workshop also gave an opportunity for our users to see what can already be 
done at ESRF and SNBL today and, with their help, what might be possible in the 
future. For a synchrotron facility offering beamtime for user community, such as 
SNBL or ESRF beamlines, the workshop helped to define the direction in which we 
have to develop in order to fulfil the requirements of our user community. In 
particular, it becomes clear that the best data quality of diffuse scattering 
experiments can be achieved with a PILATUS detector; and a corresponding 
proposal for detector and goniostat has been therefore submitted. We are offering 
now 3D inspection of reciprocal space that can be done shortly after data collections 
with help of software developed together with colleagues from ID28 ESRF beam line. 
Fast and reliable measurements of diffuse scattering data assume that there will be a 
large amount of information to be analysed and  require fast computers operating 
with large amounts of graphical information. Analytical tools facilitating data analysis 
have been in particular developed at ETHZ and tested with data collected at SNBL.  
 
The workshop also gave an example of constructive collaboration between SNBL 
and ESRF in terms of organization and finance issues. Scientific collaboration with 
ID28 has been successfully continued and we have 7 common publications, 4 more 
are submitted. This fruitful combination of mapping of diffuse scattering with inelastic 
scattering could be further explored by Swiss and Norwegian users as well as our 
know-how and experimental protocols on data collection and analysis.  
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STATUS OF FACILITY 
 

BM01A 
 
The period 2009-2010 has seen an unprecedented increase in the productivity of 
the beamline, particularly in the number of high profile publications (see the full list 
attached to this report). In comparison with earlier years, there has been a 
noticeable shift towards more physics-oriented journals (Phys.Rev.Lett. and 
Phys.Rev.B) rather than typical high impact chemical journals such as Angew. 
Chemie or JACS. The reasons behind this trend are manifold. On the one hand, we 
have been able to offer new equipment which permits our users to probe more 
extreme conditions e.g. high pressure cells or low temperature cryostats. 
Experiments of this type tend to attract users interested in the fundament physical 
properties of the system under investigation, particularly those scientists coming 
from the neutron scattering community. This has led to a very fruitful collaboration 
between the staff of SNBL and users coming from the Laboratory for Neutron 
Scattering at the Paul-Scherrer Institute, resulting in several excellent publications. 
In addition, the SNBL-ESRF Workshop on Diffuse Scattering which took place in 
2009 served as a springboard for a number of proposals involving ESRF beamline 
staff in collaboration with SNBL. The combination of results from X-ray elastic, 
inelastic and diffuse scattering has provided material for a number of papers which 
have already appeared in print, and several more which are under review. The data 
for some of these publications have been collected on several different beamlines, 
including data from a large area Pilatus6M detector at the Swiss-Light-Source. This 
trend is likely to continue, at least until our own pixel detector will be available at 
SNBL.  
The SNBL project has benefited from a very generous equipment loan from Prof 
Walter Steurer, Head of the Laboratory of Crystallography of the ETH Zurich. We 
are pleased to acknowledge that Prof Steurer has given SNBL (on long-term loan) a 
wide range of high pressure equipment, including several Diamond Anvil Cells, 
replacement diamonds and a considerable amount of ancillary equipment. The 
availability of such an excellent selection of high pressure equipment at SNBL has 
transformed both the quality and quantity of experiments which can be carried out in 

SN
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this regime of extreme conditions, and there has been a corresponding jump in the 
number of publications from SNBL in the field of high pressure research. 
 
The opportunities for collecting high quality diffraction data from single crystals in the 
temperature regime down to a few degrees Kelvin are very limited indeed, even at 
synchrotron radiation facilities. We have purchased and commissioned a miniature 
cryostat which was originally designed for low temperature optical microscopy. With 
a change of window material and minor mechanical modifications to the housing, we 
can now operate this cryostat down to a base temperature of 5 Kelvin either on the 
mar345 image plate or the KM6 multi-axis diffractometer. The first paper which 
appeared using this cryostat concerned the investigation of a new multiferroic 
material FeTe2O5Br by a group from PSI, published in Phys. Rev. Lett. in 2009. 
Several groups have expressed interest in using this device, and we will shortly be 
carrying out experiments using laser photo-excitation at 10 K (University of Geneva, 
Prof. A Hauser). 
 
The combination of experimental techniques for in-situ experiments continues to be 
a popular theme at SNBL. The use of a Raman spectrometer in conjunction with X-
ray diffraction measurements has, in the meantime, become a standard technique 
on BM01A. Recently, we developed this idea somewhat further, and a group from 
Oslo (Kristoffer Andersson, University of Oslo) managed to carry out both Raman 
and optical spectroscopy on samples at 100K, during a diffraction experiment. The 
set-up around the sample became somewhat crowded, but in the end we achieved a 
configuration which is probably unique in synchrotron experiments! 

 
Another example of the use of a combination of techniques concerned the in-situ 
synthesis and crystallization of a Zr-Metal-Organic-Framework structure using 
powder diffraction and Raman. This was the first time that an in-situ crystallization  
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experiment had been attempted at BM01A, and the results were of very 
encouraging. An extract from one of the the powder diffraction patterns is shown 
here, illustrating both the quantity and quality of the data (Karl-Petter Lillerud, 
University of Oslo)  
 
All time-resolved experiments are ultimately limited by the read-out cycle of the 
detector system. In order to improve the time resolution in our in-situ experiments, 
and, of course, to achieve a higher through-put for all diffraction experiments, we 
have proposed the purchase of a new CCD detector for the KM6 diffractometer and 
a replacement pixel detector for our ageing image plate reader. These suggestions 
are in line with the priorities for SNBL which were identified by the Committee of the 
Future and form part of their main recommendations. At the time or writing this 
report, a purchase order for a new CCD detector has been placed with Oxford 
Diffraction (now part of Agilent Technologies) with delivery expected in March 2011. 
A design study has also been carried out for replacing the image plate with a 
Pilatus2M pixel detector, and we are awaiting confirmation of the funding. With the 
aid of these detectors of the very latest generation, SNBL can continue to provide a 
modern diffraction platform for our user community. 

 
 

 

 
 

Photos of the set-up for combined spectroscopy and diffraction experiments on the mar345 image plate diffractometer. 
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Powder diffraction patterns as a function of time, showing the onset of crystallization. 

In addition to the technical improvements outline above, we have also continued to 
develop our contacts with other synchrotron beamlines and facilities. In addition to 
the long-standing collaboration agreement with the Dutch-Belgian beamline 
(DUBBLE) at the ESRF, we now have a Memorandum of Understanding (MoU) with 
MaxLab. The goal of this new MoU is to promote the exchange of knowledge and 
experience with the operation of diffraction equipment on synchrotron beamlines. 
We have already hosted two scientists from MaxLab (Jeppe Christensen and Dörthe 
Haase), and we have begun a series of round-robin measurements in which the 
same sample will be measured at difference facilities. This will allow us to establish 
the strengths and weaknesses of each facility, which will be of mutual benefit to all 
participants. A part of these measurements has already been carried out at BM01A, 
and similar data sets will be collected shortly on the new single crystal diffractometer 
being installed at MaxLab and at the Diamond synchrotron in England. 
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BM01B 
 

Originally the B station of the Swiss-Norwegian beamlines (SNBL, BM01B) at the 
European Synchrotron Radiation Facility (ESRF, Grenoble, France) was designed to 
perform ex-situ high resolution powder diffraction (HRPD) and ex-situ X-ray 
absorption fine structure (XAFS) experiments. During the last decade the station has 
been transformed into a dedicated beamline for combined in-situ X-ray diffraction 
and X-ray absorption experiments. Practically the complete station has been 
redesigned, reorganized and rebuilt and step by step commissioned while 
maintaining a complete user program. Not one single original piece of the optical X-
ray elements has survived during the transformation. The beamline controls and 
software are also all brought to modern standards. As a result, the station is now 
equipped with two monochromators: a HRPD-dedicated channel-cut 
monochromator and a second double crystal monochromator for XAFS (Fig.1).  
Both monochromators can be easily and rapidly (within seconds) interchanged. 
Besides these two traditional synchrotron-based techniques the experiments can 
also be followed by Raman scattering. The Raman spectrometer is located outside 
the experimental station. The exciting laser light as well as the Raman scattered 
signal are transferred to and from the sample with optical fibres of ~50 m length. The 
station is now capable of performing quasi-simultaneous HRPD, XAFS and Raman 
scattering studies on dynamic systems allowing to elucidate many different aspects 
of complex reactions at the same time on the same sample spot. 
 
Combined studies are hence often done as a function of some externally varying 
parameter. The SNBL has a pool of equipment filled with a wide variety of ‘in-situ 
instruments’, which are either custom-designed or adapted to the beamline. As an 
example a capillary flow cell or microreactor is shown in Fig.2. 
The SNBL offers this equipment to experimentalists as a part of its user service. 
Some of these instruments are relatively standard: Temperature control via a hot-air 
blower, a cryo-stream and a cryostat offering a temperature range from 4.5 to 1200 
K. However, more parameters have to be accessed when performing so-called 
operando studies. During operando experiments scientists try to reproduce the 
realistic conditions of a chemical process (e.g. composition of reactive media, 
pressure, space velocity of reactants etc.) at the beamline (or in the laboratory) 
while following the structural changes of the working catalyst or other functional 
materials such as gas sensors or electrochemical devices. Combined HRPD, XAFS 

 

 
 

Figure 1. SNBL-B station schematic layout 
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and Raman data taken during various stages of a chemical process enable a better 
understanding of structure/activity/function relationships. The success of such multi-
technique approach relies upon the rigorous optimisation of many experimental 
details. During the last 2 years the B-station performance has reached a very high 
level of integration. Experiments which used to be extremely complex and 
challenging have now become routine.   
  
Future developments: 
 
Thanks to the success of the unique combined approach and enthusiastic user 
feedback, we are inspired to continue our developments. Now that we have reached 
a stable and high performance level of all installed equipment, we have started to 
prepare the future improvements. All our plans have one major component in 
common “time”. We aim at pushing the time resolution limits of our machines in 
three ways: 

• Increase photon flux density  
• Implementation of new 2D detectors 
• Improved sensitivity and selectivity though modulation enhancement. 

A design study has been made to check the feasibility of installing collimating pre-
mono mirrors and post mono focussing mirrors (Fig.3). For this project we have 
recently obtained the go-ahead from our management. These changes consist of 
major design, technical and logistical efforts. The first vacuum hardware 
preparations and installations are planned in the coming 2 years.  
 
The purpose of these mirrors is many-fold:  
A)  Gain in intensity: The collimating first mirror should allow to accept more vertical 
beam without spoiling the resolution of the following monochromator. 
B) Harmonic rejection will ensure true monochromaticity of the beam without 
detuning of the monochromator. This will in itself already lead to a higher flux. 
C) Reduction of the heat load (and the resulting distortions and intensity losses) on 
the first monochromator crystal. 
D) The suppression of high energies in the incoming beam will also boost the 
lifetime of monochromator components (seals, cables, windows etc) thus increasing 
the overall reliability of the beamline. 

 

 
 

Figure 2. Custom designed capillary flow cell 
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Figure 3. Design study beamline layout including 2 pre-mono mirrors 

 
For powder diffraction we have already installed the latest generation pixel detectors 
(Mythen) capable of collecting a full pattern in scanning mode. Optimization and 
calibration is ongoing. This detector will bring at least one order of magnitude in 
signal-to-noise. 
 
Chemical and physical processes of technological or fundamental importance are 
often rather complex. The need of understanding and controlling their function and 
performance is our main driving force for developing new experimental techniques. 
We have already tested a further step towards sensitivity and selectivity 
amplification of the experiments based on synchrotron radiation: Modulation 
Enhanced Diffraction (MED) and Modulation Enhanced Spectroscopy (MES). These 
novel techniques utilize the periodic variation of an external parameter, such as 
temperature, concentration, pressure, light flux and electric field, to influence in a 
periodic way the properties of the responding moieties of interest (i.e. the active 
ones) in the sample, which can go from the atomic or molecular level to mesoscopic 
 
 

 

Strip Detector 
3 Modules 

 
Figure 4.  Mythen Strip Detector, freely rotatable inside the 6-analyzer crystal array 
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 nano-arrays up to bulk crystalline phases. The periodic response appears in the 
measured intensity and can be sensitively and selectively detected by the post-
experimental mathematical treatment. We intend to further develop the modulation 
technique that would cover X-ray powder and single crystal diffraction (MED), 
Raman spectroscopy (Raman-MES), and X-ray absorption spectroscopy (XA-MES), 
together with the multidimensional correlation analysis of the data. 
 

 

    
 

Figure 5. Multidimensional correlation analysis Raman-XRPD 
 

Reproduced from Urakawa, A. et al. Combined, Modulation Enhanced X-ray Powder Diffraction and Raman Spectroscopic 
Study of Structural Transitions in the Spin Crossover Material [Fe(Htrz) (trz)](BF )2 4  J. Phys. Chem. C, 115, 4, 1323–1329, 
2011 
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SNBL - FACTS AND FIGURES  
 

 
        BUDGET (in kCHF) 
 
 
 

 

 

 
 
 
 
 
BUDGET in kCHF 2007 2008 2009 

Personnel 1,064 1,144 1,174 

Maintenance and 
Running Costs 257 275 280 

Energy and 
Consumables 45 50 52 

Infrastructure 
Expenses 210 236 244 

TOTAL 1,576 1,705 1,750 
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Maintenance & Running Costs 

Energy and Consumables 
Personnel
2010 

1,200 

290 

53 

247 

1,790 
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INCOME (in kCHF)  

 

Income According to Contract 

 
INCOME in kCHF 2007 2008 2009 2010 
Income According 

to Contract 1,698 1,663 1,750 1,790 

Income Outside 
Contract 543 54 66 - 

TOTAL 2,241 1,717 1,816 1,790 

 
 

EXPENDITURE (in kCHF) 
 

 

 
EXPENDITUR

Perso

Maintenan
Running

Energy
Consum

Infrastructure

TOT

26 
Infrastructure Expenses
Energy and Consumables 

Maintenance & Running Costs 

 
Personnel
Income Outside Contract
E in kCHF 2007 2008 2009 2010 

nnel 1,030 1,144 1,238 1,243 

ce and 
 Costs 342 244 262 234 

 and 
ables 56 62 65 41 

 Expenses 240 227 220 199 

AL 1,668 1,677 1,785 1,717 
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Organization Chart of the SNBL 
 
 

Swiss-Norwegian Foundation
for Research with X-rays (SNX)

(Lausanne, Switzerland)

SNX Council

State Secretariat 
for 

Education and 
Research

( )Bern, Switzerland

Norwegian 
Research Council

( )Oslo, Norway

Norwegian 
Universities

25%
25%

50%

Assosiation
Swiss-Norwegian Grenoble

SNBL
(Grenoble, France)  

 
SNX Council 

 
MEMBERS

Prof. D. Nicholson - Chairman NTNU, Trondheim, Norway 
Prof. G. Chapuis – Vice-Chairman EPF Lausanne, Switzerland 
Prof. H. Larsen University of Stavanger, Norway 
Prof. J. van Bokhoven ETH Zurich / PSI, Switzerland 
Dr. K. Knudsen IFE, Kjeller, Norway 
Dr. C. Quitmann PSI, Villegen, Switzerland 
Dr. V. Dmitriev SNBL, Grenoble, France 

ADVISERS
Dr. A.M. Hundere The Research Council of Norway

Dr. M. Steinacher State Secretariat for Education and 
Research, Switzerland  

 
 

SNBL Staff  
(2009-2010) 

 
Dr. V. Dmitriev – Project Director 

A-station B-station 
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Dr. Y. Filinchuk – BL scientist Dr. O.Safonova – BL scientist 

Ch. Heurtebise – Administrative manager 
G. Wiker – Senior technician 
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Publication Rate since start-up of SNBL 
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Impact factor of the “average journal” paper produced by the SNBL Users. Straight line is the best least-
square fit. 
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