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Measuring Stress/Strain Distributions in Suspension-Bridge-Cable 
Components with Neutron Diffraction

 

A. Brügger, R. Betti, I.C. Noyan*

 

Suspension-bridge cables are ordered fiber composites, constructed from strands of galvanized steel

wire. The load-carrying capabilities of such strands have been the subject of many theoretical studies

utilizing analytical equations and finite-element analysis. Little experimental data, however, exists to

validate these models. Over the past seven years we have been using neutron diffraction to measure the

partitioning of loading and clamping strains within realistic models of cable strands. All of our

experiments have shown that the current models used in analyzing such structures contain weak

assumptions. In this presentation we will discuss the mechanics of suspension bridge cables, show a

comprehensive summary of our results and discuss future studies which are needed to verify and

validate numerical models of such structures.
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Alkylglycoside surfactants with oligomeric head-groups: investigation of 
selfaggregation and its implications for future applications
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The increased effort to preserve the environment has driven extensive research toward
the identification of surfactants that are nontoxic, biodegradable, and synthetized from 
sustainable resources[1]. Alkylglycosides, which have a head-group consisting of one or 
several sugar moieties, promise to meet these demands. Alkylglycoside 
surfactants with functionalised oligomeric head group (>3 sugars) have recently proved 
possible to synthetize by enzymatic means[2,3]. This novel class of surfactants has been 
specifically designed to en-sure biocompatibility and controlled biodegradability, and hence 
lend themselves to applica-tions within the life sciences.
Our study focused on a surfactant comprising a long alkyl chain, 16 carbons, and a long 
glucose chain, 8 glucose units, which is referred to as C16G8. Since the functionalities and 
possible applications of C16G8 can compete with the widely used Polysorbate 80, we 
investigated thoroughly the self-aggregation mechanism. We characterised the system with 
several tech-niques, such as light scattering, both static (SLS) and dynamic (DLS), NMR, 
SAXS and SANS. Light scattering showed the presence of large aggregates (RH ~ 60 nm), 
whereas data from NMR diffusometry are compatible with aggregates that are ten times 
smaller. SANS was crucial to collect information on the structure of both aggregate types at 
the same time, and to quantify their relative presence. The larger aggregates have a disc-
like shape, most probably a portion of bilayer lamella, while the small aggregates have 
an elongated shape. Consequently, C16G8 is a surfactant in which two different modes of 
self-aggregation operate side by side.

We will discuss the effect of temperature and concentration on the size and shape of the 
aggregates and, furthermore, the effect of different anomeric configurations.The
combination of these techniques allowed us to reveal the features of this novel sugar
surfactant and build a fundamental knowledge required for identification and development 
of applications.
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Unexpected suppression of magnetic stripes by field in underdoped LSCO
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The origin of high temperature superconductivity (HTSC) is still under debate despite thirty years of intensive
research [1]. An increasing amount of evidence points to the interplay between the magnetism and
superconductivity as the key to solve this puzzle. We have chosen to study one of the cuprate compounds with a
relatively simple crystal structure, namely La2-xSrxCuO4. The phase diagram of this copper–oxide is already well
defined starting from a Mott insulator parent compound that evolves into a spin-glass phase for Sr doping 0.015 <
x < 0.05 and becomes superconducting at x = 0.055 reaching a maximum of Tc ~ 38 K at x = 0.15. What is
interesting to notice is that the properties of this superconductor vary greatly with doping and behave differently
upon application of an external magnetic field. In optimally doped compounds (0.14 < x < 0.18) a spin gap was
observed which decreases upon application of an external magnetic field and eventually vanishes at the critical
field required to induce long-range magnetic order [2]. The underdoped region (0.055 < x < 0.13) on the other
hand, is explained by a stripe model, a static spin and charge modulation in the form of stripes of
antiferromagnetically arranged copper spins separated by holes [3, 4]. Previous studies reported an enhancement
of the magnetic stripe order by an external magnetic field, a phenomenon which is believed to be related to
weakening of superconductivity by the field [5].

We chose to employ neutron scattering measurements on a low doped sample with x = 0.08 and superconducting
transition temperature Tc = 19 K, as this region of the phase diagram was sparsely studied until now. Surprisingly
our latest results show a suppression of the low-energy (0.6 meV energy transfer) spin excitations with increased
field contrary to expectations. This is, nonetheless, in agreement with other experiments performed by our group
on oxygen doped samples LCO+O. Another starling observation is the absence of a static spin order below Tc
which does not develop upon application of a magnetic field either. There are still many pieces of the puzzle to be
gathered, but we believe that a precise characterization of the region close to the quantum phase transition
between insulation and superconducting phases has the potential to reveal important insights into the
mechanism of HTSC.
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The Interaction of Perfluoroalkyl Substances with Mineral Surfaces and 
Biological Membranes 
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Perfluoroalkyl substances (PFASs) have hydrophobic and hydrophilic characteristics which makes 
them useful in many commercial and industrial applications such as textile, leather and paper 
impregnation, detergents, fire-fighting foam, etc.  These compounds are receiving increasing global 
concern due to their persistence, bioaccumulation and possible adverse effects on the environment 
and living organisms [1].  In this project, we have investigated the interaction of PFASs with both 
phospholipid bilayers and mineral surfaces using neutron reflection.  
The PFAS in this study were selected so that the effect of hydrophobic chain length and hydrophilic 
functional group on their interactions could be investigated.  The adsorption of PFASs was studied at 
two types of mineral surfaces (Al2O3, positively charged and SiO2, negatively charged).  Electrostatic 
interaction was shown to be the driving force in the sorption process. The adsorbed PFAS could be 
removed by gentle rinsing with water.  The adsorption process was shown to be influenced directly 
by the solubility limit of the PFAS which changes with the chain length [2].  
DMPC (1,2-Dimyristoyl-sn-glycero-3-phosphocholine) bilayer was chosen as the model membrane for 
this study.  DMPC is a common phospholipid found in cellular membranes and has been used in various 
studies as a model system to understand the fundamental behavior of biological membranes.  PFASs 
are shown to penetrate into the bilayer and displace lipids to accommodate themselves.  Off-specular 
data from bilayers which have been immersed to PFASs indicate rough and patchy structures.  
Extensive rinsing with water can remove some PFAS, but a less dense bilayer is left behind.  The 
interaction of these PFAS was shown to vary with both head group and chain length, and strongly 
ccorrelate with the PFAS solubility limit.    
The results will be compared and correlated with the adsorption and bioaccumulative behaviour of 
PFASs as seen on a macroscale in the environment, plants and living organisms.  The link between in-
depth understanding of interactions of PFASs with different types of surfaces and lipid bilayers will 
provide new and deeper understanding of the distribution of PFASs in the environment, wildlife and 
human tissues. This new knowledge can be used to improve environmental fate models and uptake 
models for organisms and plants. It can also enable finding routes to removal and recovery of PFASs 
already released into the environment and accumulated into the body and finding replacement 
chemicals for PFASs which have less adverse effects. 
 

1. Hellsing et al. Chemosphere 159 (2016) 385e391.
2. Ahrens et al, Chemosphere 129 (2015) 33–38. 
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Semiconducting polymers are researched as alternatives to inorganic materials in electronic

components and devices. Polymers are processable in solution, allowing for volume production with

inexpensive and environmentally friendly manufacturing methods such as roll-to-roll processing or

printing. Polymer-based electroactive materials typically rely on electrochemical operation, where

molecular or atomic ions contribute to charge transport, as opposed to traditional semiconductor

devices, relying on electrons and holes as charge carriers. We are addressing the need for

characterization of ion distributions in such devices, for which there currently are few available tools.

We have used Fourier-transform infrared (FTIR) microscopy for time-resolved chemical imaging

of the active material in planar (lateral) light-emitting electrochemical cells (LECs),

to monitor ion migration, polymer doping and dynamic junction formation under applied bias, see

the Figure. [1] LECs are light sources with a simple structure, and are very forgiving in material and

dimensional requirements, making them suitable for bulk production on various substrates, and thus

a potential low-cost source of artificial lighting. Despite their simple structure, the operation

mechanism is not completely understood. This makes them both suitable and interesting as a model

electroactive system. We are currently extending the work on mapping of ion distribution and

migration in LECs to vertical (stacked) device geometries with neutron reflectometry, and the results

of these efforts will be presented and discussed.
 

                 
 

Figure 1. a) Geometry of planar devices used for FTIR imaging; the distance between the gold

electrodes is 300 µ m. b) Distribution of the triflate ion across the device (from triflate sulfonate

stretching band intensities), before operation (red line), under 4V applied bias at 60°C (blue) and 20

h after disconnecting the device (green). c) Reflectivity data for a pristine electrode and the cathode
 
side in a biased vertical LEC, formed by an active layer between gold electrodes on silicon supports.

[1] MJ Jafari, J Liu, I Engquist, T Ederth, “Time-Resolved Chemical Mapping in Light-Emitting Electrochemical 
Cells”. ACS Appl. Mater. Interfaces 2017, 9(3), 2747-2757.
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Structural studies of cellulolytic enzymes using neutron scattering and diffraction
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Fungal polysaccharide monooxygenases (PMOs) are copper containing metallo-enzymes which re-
quire input of two electrons from their redox partners, the cellobiose dehydrogenase enzymes (CDHs), and
one oxygen molecule to achieve hydroxylation of one carbon in the glycosidic bond.

The determination of the chemical nature of the oxygen species bound to the catalytic center by X-
ray crystallography is difficult. This is due in part to metal photo-reduction by exposure to the X-ray beam
leading to a mix Cu(I)/Cu(II) catalytic center. In marked contrast to X-rays, neutrons do not cause radiation
damage and are therefore well suited to study the enzymatic mechanism of redox enzymes. We will discuss
our recent X-ray and neutron crystallographic studies that provide additional insight into the PMO mecha-
nism [1]. A dioxygen species with an O–O bond length of ~1.45 Å, binds end-on to the active site Cu at the
available equatorial coordination sites. The presence of an ordered, pre-bound oxygen molecule near the
active site suggests the sequential order of dioxygen binding and migration steps in the absence of carbohy-
drate substrate. In addtion our recent room-temperature neutron crystallography structure of NcPMO-2
support a role for conserved residue His157 in oxygen activation [2].

Redox complexes are often transient and their structural characterization can be challenging. We
are using small angle neutron scattering combined with the contrast match method to
structurally characterize the intermolecular electron transfer between CDH and PMO, in absence of X-ray in-
duced photo-reduction [3]. When the CDH-PMO (PMO is 70% deuterated) complex was measured, de-
creases in the radius of gyration (Rg) and maximum dimension (dmax) of CDH were
observed. These results indicate that upon interaction with the electron acceptor PMO, CDH adopts
a more compact conformation.

[1] O’Dell W.B., Swartz P.D., Weiss K.L., Meilleur F. (2017) Crystallization of a fungal lytic polysaccharide monooxygenase expressed
from glycoengineered Pichia pastoris for X-ray and
neutron diffraction Acta Cryst. F73:70-78
[2] O’Dell W. D., Aggarwal P., Meilleur F. (2017) Oxygen Activation at the Active Site of a Fungal Lytic Polysaccharide
Monooxygenase. Angew. Chem. Int. Ed. 56:767-770
[3] Bodenheimer A.M., O’Dell W.B., Stanley C.B, Meilleur F. (2017) Structural studies of Neurospora crassa LPMO9D and redox part-
ner CDHIIA using neutron crystallography and smallangle scattering. Carbohydr Res. doi: 10.1016/j.carres.2017.03.001. [Epub ahead
of print]
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Model polyelectrolytes in the bulk and at charged mineral surfaces
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Recent advances have extended the already rich field of polyelectrolyte applications to the very 
edge of our current technology: polyelectrolytes as part of stimuli-responsive hydrogels within 
artificial biological tissues or conjugated polyelectrolytes as biosensors. The current theoretical 
framework for polyelectrolytes, based on the scaling approach of de Gennes and Pfeuty and its 
extensions by Dobrynin and Rubinstein [1], cannot encompass all the existing phenomena even 
for simple polyelectrolyte (PE) solutions. We shall demonstrate this on aqueous solutions of 
ionenes – positively charged chains, ideal due to their well-defined and tuneable structural 
properties.  

Structural properties of ionene solutions, as seen from small angle neutron scattering (SANS) 
data, feature a number of aspects, which clearly deviate from the predictions of the scaling 
theory [2,3]. A striking trend is the gradual disappearance of the well-known polyelectrolyte 
peak, depending on the chemical nature of the ionene counterion. Arranging the systems in the 
order of increasingly anomalous behaviour, we recover the Hofmeister series for the 
counterions [4]. Local hydration properties of the counterions lie at the heart of the explanation 
and lead to varying degree of counterion condensation onto the polyelectrolyte chain. This is 
clearly seen by NMR and molecular dynamics simulations for ionene solutions with mixed 
counterion clouds [3,5]. We shall equally show the consequences of the counterion 
condensation on the chain dynamics, probed by pulsed-field gradient NMR (PFG-NMR) and 
neutron spin echo (NSE).  

Ionene polyelectrolytes and clay colloids (negatively charged platelets) provide a suitable model 
to study polyelectrolyte-colloid interactions, especially as the relative charge densities of the 
two components can be varied accurately. We have concentrated on ionene-induced clay 
flocculation. The traditional approach combining turbidity and zeta potential measurements 
shows optimal flocculation coinciding with the point of null (0mv) zeta potential on aggregates 
present. While this suggests a charge neutralization mechanism, we observe the point of 
optimal flocculation in mixtures, which are highly ionene-deficient (ratio of positive and negative 
charge between ionenes and clays as low as 0.3) [6]. We discuss this in terms of possible 
mechanisms, taking into account the difficulties linked to zeta potential measurements on soft 
interfaces. 

 

[1] A. V. Dobrynin et al, Macromolecules 28, 1859-1871, (1995).
[2] N. Malikova, S. Cebasek, V. Glenisson, D. Bhowmik, G. Carrot and V. Vlachy, PCCP 14, 12898-

12904, (2012).
[3] N. Malikova, A.-L. Rollet, S. Cebasek, M. Tomsic and V. Vlachy, PCCP 17, 5650-5658, (2015).
[4] A. Salis and B. W. Ninham, Chem. Soc. Rev. 43, 7358, (2014).
[5] M. Druchok, N. Malikova, A.-L. Rollet and V. Vlachy, AIP Advances 6 (6), pp.065214 (2016). [6] Y. 
Sakhawoth, L. J. Michot, P. Levitz and N. Malikova, submitted.
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Surprisingly little is known, however, about the relationship between surfactant and a drug’s molecular 

structure and the ability of a micelle to solubilise it. Consequently we have embarked on a study to 

understand the relationship between a drug and the extent and preferred site of its solubilisation in a 

surfactant micelle. Surface tension and specular neutron reflectivity measurements in combination with 

contrast variation have been used to systematically study both the interfacial structure and composition of 

monolayers containing low-dose, poorly water soluble drugs and soluble surfactant such as sodium dodecyl 

sulfate. The location of the drugs in the surfactant monolayer have been confirmed by classical molecular 

dynamic simulations. Small angle neutron scattering measurements in combination with contrast variation 

have been performed on the corresponding drug-containing micellar systems. The knowledge gained from 

these studies is important in understanding how drug is solubilised in surfactant monolayers and, by 

implication, surfactant micelles and will be invaluable in the design of new improved surfactants. 
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Hydrogen absorption is known to occur in many metals and great efforts are under way to explore their
viability as mobile and stationary energy storage. One of the avenues is to investigate the effects of
confinement and finite size on the absorption properties [1]. The physical properties of thin films are in
many cases strongly affected by the presence of boundaries such as the sample surface, other material
layers, or a substrate. We use Cr/V and Fe/V single-crystal superlattices as model systems to explore the
effects of hydrogen absorption on exposure to proximity of a nonabsorbing layer [2]. Vanadium absorbs
hydrogen readily whereas chromium and iron do not.
 
The thermodynamic properties are measured as a function of applied hydrogen pressure P and
temperature T, and the resulting concentration inside the film is of primary importance. Measuring the
amount of hydrogen is a challenge but can be solved either with neutron reflectivity or optical
transmission. We have developed an ultra high vacuum neutron scattering chamber capable of
simultaneous neutron and optical measurements. We present the commissioning of this sample
environment and recent results from SuperADAM and D17 at the ILL. We measure the hydrogen-induced
one dimensional-volume expansion as well as the concentration of deuterium in Fe/V 2/14 ML (mono
layers) and Cr/V 2/14 ML superlattices [3].

 

[1] X. Xin, G. K Pálsson, M. Wolff, B. Hjörvarsson, Phys. Rev. Lett. 113, (2014) 046103.
[2] G. K. Pálsson, A. K. Eriksson, M. Amft, X. Xin, A. Liebig, S. Ólafsson, B. Hjörvarsson, Phys. Rev. B 90, (2014) 045420.
[3] S. Droulias et al., to be published (2016).



The importance of neutron scattering for magnetocaloric systems
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The use of magnetic cooling in refrigerators as a replacement for conventional gas cooling devices

could lead to substantially lower power consumption and less hazardous materials in the life cycle of

the refrigerator. The effect of magnetic cooling is based on the magnetocaloric effect (Figure 1)

where the material changes temperature when subjected to a magnetic field under adiabatic

conditions. Today, research is being conducted on several material systems, and with a wide

difference of analysis techniques. One important part of the analysis is conventional magnetometry,

which directly give the Curie temperature and the saturated magnetic moment, and indirectly can be

used for calculating the entropy change of the magnetic transition. This analysis should also be

combined with other basic lab-techniques including X-ray diffraction for crystal structure

determinations, Mössbauer spectroscopy (if iron is present in the sample) for local environments. As

a complement to this neutron techniques should be used. An important thing for the basic

understanding of the material is the magnetic structure, which is (more or less) easily studied with

neutron diffraction. But it is not the only important technique; also inelastic neutron scattering is

important if the basis for the magnetocaloric effect should be understood. This presentation will

cover a range of examples of studies where neutron techniques have been important for the

understanding of the material development for optimising the magnetocaloric properties.

 

Figure 1. Schematic view of the magnetocaloric cycle used for magnetic refrigeration 



Neutronia: Motivating Girls to Science Career Choices through Real-Science
Experiences

Madelen Bodin
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In order to make careers in science visible to girls, 24 girls from an upper secondary school science
program were chosen through a contest about neutrons, to participate in a trip to Grenoble, France,
and visit the research facilities ILL (Institut Laue-Langevin:Neutrons for Science) and ESRF (European
Synchrotron Research Facility). The girls were introduced to an ambitious program, which included
talking to researchers, doing experiments, presenting results and experiencing the environment where
science is performed. After the trip the girls shared their experience with other schools in meeting at
universities in Sweden. In addition, 11 teachers participated in a similar trip in order to gain knowledge
and experience in order to contribute to development of classroom material where science is brought
into the classroom. Results show that attitudes towards science as a career choice was more positive
among the students after the trip than before. The teachers' trip resulted in several ideas that are still
to be developed through a research-based design circle involving teachers, researchers and eventually
students, in classroom activities making use of science and scientific results.



New instrumentation in the JEEP II reactor at IFE, Kjeller: Norwegian Center
for Neutron Research – NcNeutron
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The 2 MW JEEP II reactor at IFE Kjeller in Norway has been in operation since 1967. Based on a
research infrastructure grant from the Research Council of Norway there is a significant ongoing
upgrade of our neutron scattering and imaging instrumentation for the period 2016-2020. The total 
investments to obtain a state-of-the-art instrumentation are approximately 10 mill. euro. The present 
instruments include: significantly upgraded SANS instrument the last years (with cold neutrons), the 
powder diffractometer PUS, the amorphous materials diffractometer DIFF and the ESS test beamline 
R2D2. A new modern flexible powder neutron diffractometer ODIN will be available for users in 2018. 
The further upgrade will include a new state-of-the-art neu-tron reflectometer FREYJA (with cold 
neutrons), a neutron radiography and tomography instru-ment NIMRA, a residual stress diffractometer 
NEST as well as a new cold moderator. This up-grade will be completed in 2020. With the NcNeutron 
research infrastructure will the JEEP II re-actor become the regional neutron scattering and imaging 
facility in northern Europe both be-fore and from 2023 when the user program at the ESS in Lund, 
Sweden starts. This presentation will give an overview of NcNeutron with examples and possibilities 
for neutron scattering and imaging at the JEEP II reactor.

The Research Council of Norway is acknowledged for financial support.



  

 

LIPID EXCHANGE DYNAMICS BETWEEN LIPOPROTEINS AND CELL MEMBRANE
MIMICS: DEPENDENCE ON STRUCTURE AND COMPOSITION
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Atherosclerosis and related cardiovascular disease constitute the leading cause of death in westernized societies [1]. In atherosclerosis, plaques of fat and fibrous elements accumulate in the arteries leading to heart disease and stroke [2]. The levels of different plasma lipoprotein particles, low density lipoprotein (LDL), oxidized LDL (oxLDL), high density lipoprotein (HDL), lipids and cholesterol have been associated with the disease and are therefore currently being used as key clinical markers [3]. However, the impact that the apolipoprotein isoform, the apolipoprotein oxidation state, the lipid cargo and the presence of divalent ions have on the structure and stability of the lipoprotein particles is still not fully known. Together with their subsequent effects on lipoprotein interactions with blood vessel components these parameters need to be thoroughly investigated in order to understand the molecular mechanisms behind the initial events of plaque-build up. This can in turn allow for the development of novel strategies for the diagnostics and treatment of cardio-vascular disease.In this study we use small-angle neutron scattering in combination with selective deuteration to provide novel information on the molecular exchange which occurs between lipoprotein particles and cell-membrane mimics. Focusing on the lipid exchange kinetics between both native HDL and LDL and liposomes made of “invisible” PC lipids [4] we show that the apolipoprotein plays a key role in enhancing lipid exchange. Furthermore, we present a novel structural model for LDL [5] and the effects that temperature and oxidation have on the particles overall structure as well as on the organization of their hydrophobic core and which now allows us to start relating the specific structural changes with the observed lipid exchange.
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In Situ and In Operando Neutron Diffraction for Lithium Ion Battery Materials 
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While the interest and frequency of performing in operando neutron diffraction experiments for 

lithium ion batteries has increased significantly over the past few years, it is still not nearly as popular 

as in operando X-ray diffraction. A major contributor to this is the high difficulty of constructing an 

electrochemical cell which balances both electrochemical performance, quality of the obtained 

diffraction pattern and cost of construction. Up until now most work has been performed on, often 

complex, custom cells built to target a specific feature such as, fast cycling at the cost of data quality 

or data quality with high material loading [1-3]. However, the main motivation of maximizing the 

active material content in in operando neutron cells whilst still maintaining high cycling rates is a 

basic requirement for commercial lithium ion batteries. Thus, there is ample opportunity to take 

inspiration from the design of commercial cells. Thus, the results from two in operando cells based 

on commercial designs will be presented in this contribution. The first is an 18650 cylindrical cell 

design which can contain up to 4 g of active material and produces high quality diffraction patterns 

with minimal additional phases. With this cell design the superlattice reflections due to Ni/Mn 

ordering in LiNi0.5Mn1.5O4 could be observed in-situ. The second cell design which will be presented is 

 a modified coin cell which contains a large quantity of active material (~300-400 mg) to a much 

smaller quantity of electrolyte (~10-50 μL), separator and lithium metal. The smaller quantity of 

electrolyte is particularly important as it significantly reduces the cost of the experiment if 

deuterated electrolyte is employed. Further, despite the large quantity of sample within a smaller 

area, the cells exhibited favourable electrochemistry when cycled at C/12. While the diffraction from 

the coin cell contained multiple additional reflections from the coin cell casing, good quality 

diffraction data could be obtained (Figure 1). 

 
Voltage profile (top) and in operando neutron diffraction data (top) and plotted as a function of time. 
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Figure	1:	Illustration	of	the	two	regions,	bulk	and	near	surface,	observed	in	the	thin	films	of	In-doped	BaZrO3.	
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Acceptor-doped  proton  conducting  oxides  are  materials  of  great  interest,  mainly  because  of  their  high potential  as  electrolytes in  future,  intermediate  temperature, solid oxide fuel  cells  [1,2]. The  acceptor doping, such as the substitution of Zr4+ for In3+ in BaZrO3, leads to the formation of an oxygen deficient structure which can  incorporate  protons  upon  hydration.  Hydration  occurs  during  heat  treatment  in  a  humid  atmosphere, through which water molecules dissociate on the surface of the sample into hydroxyl groups, OH-, and protons, H+. The OH-  groups fill the oxygen vacancies in the structure whereas the protons bind to oxygen atoms of the oxide  lattice,  leading,  ideally,  to  a  fully  hydrated  sample  with  all  oxygen  vacancies  filled.  However,  achievable degrees  of  hydration  are  usually  below  100%  [3].  This  is  an  interesting  fact  pointing  towards  an  uneven distribution of protons in these samples, which may affect their proton conducting properties.In this contribution we report on a comprehensive study of the structure and distribution of protons in 50 nm epitaxial  thin  films  of  In-doped  BaZrO3  [3].  The  study  was  performed  through  a  multi-technique  approach, combining  profiling  techniques,  such  as  X-ray  and  neutron  reflectivity    and  nuclear  reaction  analysis,  together with Rutherford backscattering, X-ray diffraction and  impedance  spectroscopy. Our  results  show the presence of  a  few  nm  thick,  proton-rich,  (near)  surface  region,  which  either  retains  or  re-obtains  protons  after desorption,  and  a  bulk  region,  that  contains  less  protons  but  that  behaves  as  expected  upon  hydration  and dehydration  (see  Figure  1).  It  is  proposed  that  in  the  near  surface  region  the  protons  are  located  in  sites characterized  by  relatively  weak  hydrogen  bonds  and  slow  proton  dynamics,  indicating  a  correlation  between strong hydrogen bonding and high proton mobility.
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	 Neutron scattering is a sensitive probe of correlations in condensed matter physics, 
and measurements of spin correlations by diffuse neutron scattering is one of the foremost
methods of constraining the Hamiltonian of spin ice materials such as Dy2Ti2O7 . Recent
investigations of spin ices have highlighted the possibility of very slow equilibration at low
temperature and/or structural defects in samples, effects which were not taken into account
in the original parametrizations of the Hamiltonian. Hence, we have in this study performed
a new set of diffuse magnetic neutron scattering experiments on an oxygen-annealed single
crystal of the spin ice 162 Dy2Ti2O7 . Compensation coils and an in-situ AC-susceptometer
were used to control the zero magnetic field at the sample position as well as determining the
thermal equilibrium of the magnetic spins respectively.
	 In addition, we performed large–scale Monte Carlo simulations as to make a 
statistical fit of the dipolar spin ice model to the measured structure factor in the 
temperature range [0.65, 2] K, where the spin ice physics starts to develop. This will enable a 
most carefully controlled determination of the Hamiltonian of Dy2Ti2O7 .



Studying antibiotic resistant bacterial membranes - using neutrons 
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Gram-negative bacteria include agents responsible for meningitis, plague, Legionnaire’s Disease, 

gonorrhoea, urinary tract infections, pneumonia, cholera and sepsis. They possess a characteristic 

outer membrane (OM) which, by acting as a molecular sieve, controls access to the more fragile inner 

membrane. This OM is an unusual asymmetric bilayer with an external monolayer of 

lipopolysaccharide (LPS) and an inner layer of phospholipids.  

The LPS layer is rigid and stabilized by divalent cationic cross-links between phosphate groups on the 

core oligosaccharide regions. Long polysaccharide chains present a significant hurdle to the entry of 

large or hydrophobic agents whilst the tightly packed acyl chains prevent the entry of water soluble 

molecules. This means that the OM is robust and highly impermeable to toxins or antibiotics. Access 

to the periplasm, between the membranes, is controlled by integral outer membrane proteins (OMP) 

which filter molecules by size or by selective uptake of desirable larger molecules such as vitamins and 

sugars. 

This unique structure is the first line in the resistance of bacteria to antibiotics and our goal is to 

understand its structure and stability. My lecture will show how neutrons, with their ability to 

distinguish different molecular contrasts, can provide information unavailable from other techniques. 

However, combination with these other approaches is essential for us to build a complete picture of 

this critical clinical barrier. 
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Magnetic nanocomposites and opportunities at ESS 
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Magnetic nanocrystallites are receiving increased attention as they may hold the key to improve 
permanent magnets beyond the boundaries of today’s single phase materials. By combining hard and 
soft magnetic materials at the nanoscale, it is possible to produce nanocomposite magnets with 
enhanced performance beyond the simple sum of the two materials. 
In the talk the synthesis of CoFe2O4 nanoparticles by in situ hydrothermal methods will be presented 
and the in situ reduction in hydrogen atmosphere to produce the nanocomposite of CoFe2/CoFe2O4 
will be discussed along with the magnetic properties. In the end it will be outlined, how new 
instrumentation at ESS, combined neutron powder diffractometer, small angle neutron scattering and 
imaging will open up completely new opportunities for in situ investigations. The instrument HEIMDAL 
and the challenges related to the construction will be presented. 

 


	02 Oral Presentation sida till abstract book.pdf
	03 All Oral Presentations put together.pdf
	I.C. Noyan Oral Presentation
	Federica Sebastiani, Oral Presentation
	Kim Lefmann, Oral presentation
	Shirin Nouhi, Oral Presentation
	Thomas Ederth, Oral presentation
	Flora Meilleur, Oral presentation
	Natalie Malikova, Oral Presentation
	Jayne Lawrence, Oral Presentation
	Gunnar Pålsson, Oral presentation
	Johan Cedervall, Oral Presentation
	Madelen Bodin, Oral Presentation
	Björn Hauback Oral presenation
	Selma Maric Oral presentation
	William Brant, Oral presentation
	Laura Mazzei Oral presentation
	Mikael Twengström Oral presentation
	Diffuse neutron scattering of Dy2Ti2O7 revisited
	Abstract


	Jeremy Lakey, Oral Presentation
	Mogens Christensen, Oral Presentation


