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General Remarks 
 

The year 2020 is the seventeenth year of the SNX Foundation.  

 

The accounting is supervised by OPTIMA COMPTA, in Seyssinet-Pariset, in Isère, for the two French 

associations, and by BfB Fidam Fiduciaire in Renens VD for the SNX Foundation. AUDICT FIDUCIAIRE in 

Lausanne audits the accounts. 

 

These legal frameworks contribute to the fruitful scientific collaborations and successful research 

performed at the Swiss Norwegian Beam Lines at ESRF. 

 

The activities of the SNX Foundation are carried out at the European Synchrotron Radiation Facility 

(ESRF) in Grenoble and comprise the operation and up-grade of two beam line branches, called the 

Swiss-Norwegian Beam Lines (SNBL). 

  



Introduction 
This report covers the 2020 period. After the impressive and successful startup of the new ESRF- Extremely 

Brilliant Source (EBS) in 2019, the imposed lockdown by the French government in spring 2020 severely 

disrupted the ESRF-EBS restart planning. Remarkably, regardless the delays due to the global pandemic 

all SNBL objectives have been reached in 2020. The ESRF has indeed re-started its new EBS in 2020 and 

opened it up for the beamlines. The SNBL has been preparing since 2017 for this following a plan outlined 

in the “SNBL 2019-2020 and beyond” document. This document was supported by the Swiss and 

Norwegian users, their respective steering committees and approved by the SNX Council. This document 

was sent out by the Paul Scherrer Institute (PSI) for international review and received excellent 

evaluations. The ESRF beamline review panel composed by international experts strongly endorsed the 

project in 2019. The document was also handed over in 2018 to the funding agencies in both Norway and 

Switzerland (Research Council of Norway (RCN) and State Secretariat for Education research and 

Innovation (SERI)). For 2020 this plan incorporates the completion of the phase 1 installation works, the 

commissioning with EBS and the restart of the user program.  

1) All installation works on both beamlines were indeed finished in time for the EBS restart 

2) Both beamlines were successfully fully commissioned with the new ESRF EBS source and all design 

parameters were reached. The now proven astounding performances in terms of accuracy, 

precision, reproducibility and stability of the beamlines are according to phase 1 specifications.  

3) The user program was successfully and reliably restarted on both beamlines 

4) Moreover, the year was finished with an all-time record of 142 publications using SNBL data, 

including one in Science and one Nature. 10% of SNBL publications has an impact factor above 10 

and 45% above 4. 

From the organizational perspective, we highlight that SNBL has made a smooth transition into a new 

contract period between the Ecole polytechnique fédérale de Lausanne ‐ EPFL (new Swiss partner) and 

the Norwegian University of Science and Technology – NTNU (continuous Norwegian partner) to 

successfully serve its user base in 2021. Moreover, SNBL is ready to implement the phase 2 upgrades for 

which funding has been received from the Research Council of Norway and the Swiss National Science 

Foundation (R’equip grant 206021_189629).  
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Scientific output Impact Factors 
142 peer reviewed papers were published in 2020 containing data from SNBL. Two papers were published 

in Science and Nature. 10% of the SNBL publications were published in journals with an impact factor 

above 10 and 45% above impact factor 4. See below the full distribution of papers per journal in 2020 and 

their impact factor. 

Journal Impact Factor Publications in 2020 

CHEMICAL SOCIETY REVIEWS 42.846 1 

NATURE 42.779 1 

SCIENCE 41.846 1 

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 14.612 1 

ACS NANO 14.588 1 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 12.959 3 

ACS CATALYSIS 12.35 4 

NATURE COMMUNICATIONS 12.121 2 

JOURNAL OF MATERIALS CHEMISTRY A 11.301 1 

CHEMISTRY OF MATERIALS 9.567 6 

GREEN CHEMISTRY 9.48 1 

NPJ 2D MATERIALS AND APPLICATIONS 9.324 1 

ACS APPLIED MATERIALS & INTERFACES 8.758 2 

CEMENT AND CONCRETE RESEARCH 8.328 1 

JOURNAL OF POWER SOURCES 8.247 1 

NANO RESEARCH 8.183 1 

ACTA MATERIALIA 7.656 2 

NANOSCALE 6.895 3 

FOOD CHEMISTRY 6.306 1 

CHEMICAL COMMUNICATIONS 5.996 1 

CATALYSIS TODAY 5.825 2 

CATALYSIS SCIENCE & TECHNOLOGY 5.721 4 

CHEMISTRY-A EUROPEAN JOURNAL 4.857 4 

CHEMCATCHEM 4.853 1 

INORGANIC CHEMISTRY 4.825 4 

COMMUNICATIONS PHYSICS 4.684 1 

JOURNAL OF ALLOYS AND COMPOUNDS 4.65 2 

MICROPOROUS AND MESOPOROUS MATERIALS 4.551 2 

ACS APPLIED ENERGY MATERIALS 4.473 1 

PHARMACEUTICS 4.421 1 

NANOMATERIALS 4.324 2 

JOURNAL OF PHYSICAL CHEMISTRY C 4.189 6 

DALTON TRANSACTIONS 4.174 2 

CRYSTAL GROWTH & DESIGN 4.089 1 

SCIENTIFIC REPORTS 3.998 1 

ORGANOMETALLICS 3.804 1 



PHYSICAL REVIEW B 3.575 2 

INDUSTRIAL & ENGINEERING CHEMISTRY RESEARCH 3.573 1 

JOURNAL OF THE AMERICAN CERAMIC SOCIETY 3.502 1 

PHYSICAL CHEMISTRY CHEMICAL PHYSICS 3.43 6 

NEW JOURNAL OF CHEMISTRY 3.288 2 

MOLECULES 3.267 1 

SPECTROCHIMICA ACTA PART A-MOLECULAR AND BIOMOLECULAR  3.232 1 

APPLIED ORGANOMETALLIC CHEMISTRY 3.14 1 

CHEMMEDCHEM 3.124 1 

RSC ADVANCES 3.119 1 

CRYSTENGCOMM 3.117 2 

MATERIALS 3.057 1 

JOURNAL OF APPLIED CRYSTALLOGRAPHY 2.995 3 

APPLIED GEOCHEMISTRY 2.903 1 

PROCESSES 2.753 1 

JOURNAL OF SOLID STATE CHEMISTRY 2.726 1 

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS 2.717 2 

JOURNAL OF PHYSICS-CONDENSED MATTER 2.705 1 

ENERGIES 2.702 3 

EUROPEAN JOURNAL OF INORGANIC CHEMISTRY 2.529 1 

SOLID STATE SCIENCES 2.434 1 

TOPICS IN CATALYSIS 2.406 1 

CRYSTALS 2.404 2 

JOURNAL OF SYNCHROTRON RADIATION 2.251 1 

RADIATION PHYSICS AND CHEMISTRY 2.226 1 

JOURNAL OF VACUUM SCIENCE & TECHNOLOGY A 2.166 1 

METALS 2.117 1 

ACTA CRYSTALLOGRAPHICA SECTION B-STRUCTURAL SCIENCE  2.048 1 

JOURNAL OF SOL-GEL SCIENCE AND TECHNOLOGY 2.008 1 

ARCHAEOMETRY 1.519 1 

CHIMIA 1.478 1 

ZEITSCHRIFT FUR ANORGANISCHE UND ALLGEMEINE CHEMIE 1.24 2 

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY 0.973 1 

ZEITSCHRIFT FUR NATURFORSCHUNG SECTION B-A JOURNAL OF  0.839 1 

CRYSTALLOGRAPHY REPORTS 0.661 1 

 

 

  



Scientific output Research Areas 
All the SNBL papers in 2020 were also classified by research area. It’s clear SNBL has strong a portfolio in 

chemistry and materials science followed by physics and crystallography. See below the full distribution 

per Research Area. 

Research area Number of publications in 2020 

CHEMISTRY, PHYSICAL 45 

MATERIALS SCIENCE, MULTIDISCIPLINARY 44 

CHEMISTRY, MULTIDISCIPLINARY 32 

NANOSCIENCE & NANOTECHNOLOGY 19 

CHEMISTRY, INORGANIC & NUCLEAR 17 

PHYSICS, APPLIED 11 

CRYSTALLOGRAPHY 10 

PHYSICS, CONDENSED MATTER 8 

CHEMISTRY, APPLIED 7 

PHYSICS, ATOMIC, MOLECULAR & CHEMICAL 7 

ENERGY & FUELS 6 

METALLURGY & METALLURGICAL ENGINEERING 6 

ENGINEERING, CHEMICAL 4 

CHEMISTRY, ORGANIC 2 

MATERIALS SCIENCE, CERAMICS 2 

PHARMACOLOGY & PHARMACY 2 

ARCHAEOLOGY 1 

BIOCHEMISTRY & MOLECULAR BIOLOGY 1 

CHEMISTRY, ANALYTICAL 1 

CHEMISTRY, MEDICINAL 1 

CONSTRUCTION & BUILDING TECHNOLOGY 1 

ELECTROCHEMISTRY 1 

FOOD SCIENCE & TECHNOLOGY 1 

GEOCHEMISTRY & GEOPHYSICS 1 

GEOSCIENCES, MULTIDISCIPLINARY 1 

GREEN & SUSTAINABLE SCIENCE & TECHNOLOGY 1 

INSTRUMENTS & INSTRUMENTATION 1 

MATERIALS SCIENCE, COATINGS & FILMS 1 

NUCLEAR SCIENCE & TECHNOLOGY 1 

NUTRITION & DIETETICS 1 

OPTICS 1 

PHYSICS, MULTIDISCIPLINARY 1 

SPECTROSCOPY 1 
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I.V., Rivas, M.E., Smith, A.W.J., Collier, P., Lezcano-Gonzalez, I., Beale, A.M. Understanding the 

Deactivation Phenomena of Small-Pore Mo/H-SSZ-13 during Methane Dehydroaromatisation 

Molecules, 25, 5048, 2020 

2 Ahoba-Sam, C., Borfecchia, E., Lazzarini, A., Bugaev, A., Adamu Isah, A., Taoufik, M., Bordiga, S., 

Olsbye, U. On the conversion of CO2 to value added products over composite PdZn and H-ZSM-5 

catalysts: excess Zn over Pd, a compromise or a penalty? Catal. Sci. Technol., 10, 4373-4385, 

2020 

3 Alme, E., Törnroos, K.W., Gjertsen, B.T., Bjørsvik, H-R. Synthesis of N-Aryl- and N-alkyl-

Substituted Imidazolium Silver Complexes: Cytotoxic Screening by Using Human Cell Lines 

Modelling Acute Myeloid Leukaemia ChemMedChem., 15, 1509-1514, 2020 

4 Arstad, B., Blom, R., Hakonsen, S.F., Pierchala, J., Cobden, P., Lundvall, F., Kalantzopoulos, G., 

Wragg, D., Fjellvåg, H., Sjåstad, O. Synthesis and evaluation of K-promoted Co3-xMgxAl-oxides as 

solid CO2 sorbents in the sorption-enhanced water-gas shift (SEWGS) Ind. Eng. Chem. Res., 2020 

5 Asgari, M., Kochetygov, I., Abedini, H., Queen, W.L. Large anisotropic negative thermal 

expansion in Cu-TDPAT metal-organic framework: A combined in situ X-ray diffraction and 

DRIFTS study Nano Res., 2020 

6 Asgari, M., Semino, R., Schouwink, A.P., Kochetygov, I., Tarver, J., Trukhina, O., Krishna, R., 

Brown, M.C., Ceriotti, M., Queen, L.W. Understanding how ligand functionalization influences 

CO2 and N2 adsorption in a sodalite MOF Chem. Mater., 32, 4, 1526-1536, 2020 

7 Bakken, K., Blichfeld, A.B., Chernyshov, D., Grande, T., Glaum, J., Einarsrud, M-A. Mechanisms 

for texture in BaTiO3 thin films from aqueous chemical solution deposition J. Sol-Gel Sci. 

Technol., 95, 562-572, 2020 

8 Balaghi, E.S., Triana, A.C., Patzke, R.G. Molybdenum-Doped Manganese Oxide as a Highly 

Efficient and Economical Water Oxidation Catalyst ACS Catal., 10, 2074-2087, 2020 

9 Bernal, F.L.M., Lundvall, F., Kumar, S., Hansen, P-A., Wragg, D.S., Løvvik, O.M., Fjellvåg, H. The 

Jahn-Teller active fluoroperovskites: thermo- and magneto optical correlations as function of 

the A-site Cond. Mat. Sci., 2020 

10 Bernard, E., Jenni, A., Fisch, M., Grolimund, D., Mäder, U. Micro-X-ray diffraction and chemical 

mapping of aged interfaces between cement pastes and Opalinus Clay J. Appl. Geochem., 115, 

104538, 2020 

11 Blichfeld, A.B., Bakken, K., Chernyshov, D., Glaum, J., Grande, T., Einarsrud, M-A. Experimental 

setup for high-temperature in situ studies of crystallization of thin films with atmosphere control 

J. Synchrotron Rad., 27, 1209-1217, 2020 

12 Bosak, A., Dideikin, A., Dubois, M., Ivankov, O., Lychagin, E., Muzychka, A., Nekhaev, G., 

Nesvizhevsky, V., Nezvanov, A., Schweins, R., Strelkov, A., Vul’, A., Zhernenkov, K. Fluorination of 

Diamond Nanoparticles in Slow Neutron Reflectors Does Not Destroy Their Crystalline Cores and 

Clustering While Decreasing Neutron Losses Materials, 13, 3337, 2020 

13 Bosak, A., Svitlyk. V., Arakcheeva, A., Burkovsky, R., Dyadkin, V., Roleder, K., Chernyshov, D. 

Incommensurate crystal structure of PbHfO3 Acta Cryst., B76, 7-12, 2020 

14 Brighi, M., Murgia, F., Cerny, R. Closo-Hydroborate Sodium Salts as an Emerging Class of Room-

Temperature Solid Electrolytes Cell Rep. Phys. Science 1, 100217, 2020 



15 Buan, M.E.M., Cognigni, A., Walmsley, J.S., Muthuswamy, N., Rønning, M. Active sites for the 

oxygen reduction reaction in nitrogen-doped carbon nanofibers  Catalysis Today, in press, 2020 

16 Bugaev, A.L., Usoltsev, O.A., Guda, A.A., Lomachenko, K.A., Brunelli, M., Groppo, E., Pellegrini, 

R., Soldatov, A., van Bokhoven, J.A. Hydrogenation of ethylene over palladium: Evolution of the 

catalyst structure by operando synchrotron-based techniques Faraday Discuss., 2020 

17 Bugaev, A.L., Zabilskiy, M., Skorynina, A.A., Usoltsev, O.A., Soldatov, A.V., van Bokhoven, J.A. In 

situ formation of surface and bulk oxides in small palladium nanoparticles Chem. Commun., 

2020 

18 Buikin, P.A., Rudenko, A. Yu., Ilyukhin, A.B., Simonenko, N.P., Yorov, Kh. E., Kotov, V. Yu. 

Bromobismuthates of 1, 1'-(1, N-Alkanediyl) bis (picolines): Synthesis, Thermal Stability, Crystal 

Structures, and Optical Properties Russ. J. Coord. Chem., 46, 111-118, 2020 

19 Buol, X., Robeyns, K., Garrido, C.C., Tumanov, N., Collard, L., Wouters, J., Leyssens, T. Improving 

Nefiracetam Dissolution and Solubility Behavior Using a Cocrystallization Approach 

Pharmaceutics, 12(7), 653, 2020 

20 Cairns, A.B., Catafesta, J., Hermet, P., Rouquette, J., Levelut, C., Maurin, D., Van der Lee, A., 

Dmitriev, V., Bantignies, J-L., Goddwin, A.L., Haines, J. Effect of Extra-Framework Cations on 

Negative Linear Compressibility and High-Pressure Phase Transitions: A Study of KCd[Ag(CN)2]3 

J. Phys. Chem., 124, 12, 6896-6906, 2020 

21 Castro-Fernández, P., Blanco, M.V., Verel, R., Willinger, E., Fedorov, A., Abdala, P.M., Müller, C.R. 

Atomic-Scale Insight into the Structure of Metastable γ-Ga2O3 Nanocrystals and their 

Thermally-Driven Transformation to β-Ga2O3 J. phys. Chem. C, 2020 

22 Cerny, R., Brighi, M., Murgia, F. The Crystal Chemistry of Inorganic Hydroborates Chemistry, 2(4), 

805-826, 2020 

23 Checchia, S., Mulligan, C.J., Emerich, H., Alxneit, I., Krumeich, F., Di Michiel, M., Thompson, 

P.B.J., Hii, K.K., Ferri, D., Newton, M.A. Pd-LaFeO3 catalysts in aqueous ethanol: Pd reduction, 

leaching, and structural transformations in the presence of a base ACS Catal.,10, 6, 3933-3944, 

2020 

24 Cherednichenko, K.A., Mukhanov, V.A., Wang, Z., Oganov, A.R., Kalinko, A., Dovgaliuk, I., 

Solozhenko, V.L. Discovery of new boron-rich chalcogenides: orthorhombic B6X (X= S, Se) Sci. 

Rep., 10, 9277, 2020 

25 Chernyshov, D., Dovgaliuk, I., Dyadkin, V., Van Beek, W. Principal Components Analysis (PCA) for 

Powder Diffraction Data: towards unblinded applications Crystals, 10(7), 581, 2020 

26 Confalonieri, G., Fabbiani, M., Arletti, R., Quartieri, S., Di Renzo, F., Haines, J., Tabacchi, G., Fois, 

E., Vezzalini, G., Martra, G., Santoro, M. High-silica mordenite as scaffold for phenylacetylene 

polymerization: In situ high pressure investigation J. Micro. Meso. Mater., 110163, 2020 

27 Confalonieri, G., Ryzhikov, A., Arletti, R., Quartieri, S., Vezzalini, G., Isaac, C., Paillaud, J-L., 

Nouali, H., Daou, T.J. Structural interpretation of the energetic performances of a pure silica 

LTA-type zeolite Phys. Chem. Chem. Phys., 22, 5178-5187, 2020 

28 Conterosito, E., Lopresti, M., Palin, L. In Situ X-ray Diffraction Study of Xe and CO2 Adsorption in 

Y Zeolite: Comparison between Rietveld and PCA-Based Analysis Crystals, 10(6), 483, 2020 

29 De Maere D'Aertrycke, J-B, Morlot, J., Robeyns, K., Filinchuk, Y., Leyssens, T. Exploring the solid-

state phases and thermodynamics of calcium L-lactate Food Chem., 325, 126884, 2020 

30 Dejoie, C., Tamura, N. Pattern-matching indexing of Laue and monochromatic serial 

crystallography data for applications in materials science J. Appl. Cryst., 53, 824-836, 2020 



31 Dietzel, P.D.C., Georgiev, P.A., Frøseth, M., Johnsen, R.E., Fjellvåg, H., Blom, R. Effect of larger 

pore size on the sorption properties of isoreticular metal-organic frameworks with high number 

of open metal sites Chem. Eur. J., 2020 

32 Dovgaliuk, I., Dyadkin, V., Donckt, V.M., Filinchuk, Y., Chernyshov, D. Non-Isothermal Kinetics of 

Kr Adsorption by Nanoporous γ‑Mg(BH4)2 from in Situ Synchrotron Powder Diffraction ACS 

Appl. Mater. Interfaces, 12, 6, 7710-7716, 2020 

33 Drozhzhin, A.O., Grigoriev, V.V., Alekseeva, A.M., Ryazantsev, S.V., Tyablikov, O.A., Chernyshov, 

D., Abakumov, A.M., Antipov, E.V. Phase Transformations and Charge Ordering during Li+ 

Intercalation into Hollandite-Type TiO2 Studied by Operando Synchrotron X-ray Powder 
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Summary of the works  
The ESRF has started to operate its beamlines with the new Extremely Brilliant Source in 2020. The SNBL 

has been preparing since 2017 for this event following a plan outlined in the “SNBL 2019-2020 and 

beyond” document. This document was supported by the Swiss- and Norwegian users, their respective 

steering committees and approved by the SNX Council. This document was sent out by PSI for 

international review and received excellent evaluations. The SNBL international beamline review panel in 

2019 also strongly endorsed the project. The document was additionally handed over to the funding 

agencies in both Norway and Switzerland (RCN and SERI) in 2018. 

In brief, the new EBS source provides excellent opportunities for SNBL users. In order to materialize these 

opportunities, a 2-phase plan for SNBL was therefore developed and consequently approved to adapt and 

upgrade both beamlines to the new EBS source. Phase 1 covers investments in beamline equipment that 

are directly induced by the new source characteristics of the ESRF-EBS upgrade (i.e. higher heat load on 

the optical components). Phase 2 provides an evolving scientific case for both BM01 and BM31 and their 

proof of concept. Obviously, the equipment installed now for Phase 1 is already compatible with the 

future scientific goals of the Phase 2 upgrade. According to this plan 2020 is fully targeted towards bringing 

the phase 1 upgrade to a good end. In 2020 the works at SNBL have therefore been focused on finalizing 

the phase 1 installations started in 2019, on commissioning the beamlines with the new EBS source and 

on a reliable and rapid restart of the user programs. Phase 2 is foreseen beyond 2020. 

The planning of the three targets, 1) finishing installations, 2) commissioning with EBS and 3) restarting of 

the user program was severely influenced by the Covid 19 outbreak and subsequent lockdown’s notably 

in the spring of 2020. Regardless of the pandemic all objectives have nevertheless been reached in 2020. 

The BM01 phase 1 upgrade, consisting of a beamline move and vacuum conditioning, was ready before 

the originally planned first EBS beams in April 2020.  

 

Newly installed monochromator on BM31 

The phase 1 for BM31 mainly focussed on the installation of a new cryogenically cooled monochromator. 

This has been a major project needing large developments and human resources, in i.e. project 



management, installation, alignment, controls, cabling, LN2 infrastructure and software. Most works were 

succesfully performed in 2019, the major item for 2020 was the cryogenic circulator still to be delivered. 

Due to Covid19, this device came much later than originally planned but just in time for the new EBS 

restart date in July 2020. 

 

Newly installed cryocooler and its operation display on BM31 

The original restart and commissioning of the beamlines was planned for April 2020. This was delayed to 

mid-July 2020 when both SNBL beamlines were finally certified for its radiation safety under EBS 

conditions. This left only 9 days of commissioning before the summer shutdown.  

The commissioning restarted on the 25th of August 2020 on both SNBL beamlines. The user program was 

restarted on BM01 as soon as September 9 2020. Nine official user experiments were planned on BM01 

and successfully performed in 2020 in full remote mode, i.e. without on-site users due to Covid-19. Further 

beamline commissioning was performed in-between experiments from time to time. All experimental 

functionalities, powder, single crystal and surface diffraction are tested and operational. 

The challenge and amount of commissioning work on BM31 was obviously much larger compared to 

BM01 as a completely new monochromator with multiple functionalities was installed. Several so-called 

“friendly” users’ experiments were performed before the first official user experiment on October 27 

2020. Altogether four official users’ experiments could be planned and successfully performed in 2020. 

One external user could even come on-site in a gap in the continuously changing Covid-19 restrictions. 

Some mechanical interventions had to be made both inside the new monochromator and even inside the 

storage ring to bring the BM31 performance up to the projected level. At the end of the year the 

forecasted performance of the phase 1 upgrade was fully reached. In-situ and operando combined 

absorption and scattering experiments were performed. The now proven accuracy, precision, 

reproducibility and stability of the beamline and monochromator are according to specifications enabling 

combined XRD-XAFS-PDF foreseen in phase 2. 


