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ISIS PULSED NEUTRON AND MUON SOURCE

SIS 2012

ISIS provides world-class facilities for neutron and muon investigations of
materials across a diverse range of science disciplines. ISIS 2012 details the work
of the facility over the past year, including accounts of science highlights,
descriptions of major instrument and accelerator developments and the facility’s
publications for the past year.
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FOREWORD

For the first time since 1992 the Foreword to the ISIS Annual Review is not
written by Andrew Taylor. In April 2012 Andrew stepped down as Director of
ISIS to take on new responsibilities as STFC's Executive Director for the
National Laboratories. In the nearly twenty years of his stewardship of ISIS
Andrew has been a charismatic and inspirational leader, shaping the
development of the facility in response to evolving and emerging science
challenges. We wish him all the best in his new role.

The ISIS science programme remains as strong and diverse as ever, from the understanding of
industrial catalysis processes, to the study of animal cryopreservation mechanisms, to revealing how
antibacterial proteins attack bacteria, to fundamental studies of magnetic systems that test our
theoretical understanding to the limits. In this context, we congratulate ISIS users Stephen Bramwell
(UCL) and Alan Tennant (HZB, Berlin), Claudio Castelnovo from the ISIS Theory group and university
colleagues on the award of the Europhysics Prize 2012 for the prediction and experimental
observation of magnetic monopoles in spin ice.

We are always proud to be working with international partners to take forward ISIS science and
instrumentation. In May this year we welcomed Professor Lars Kloo from the Swedish Research
Council and colleagues from the Swedish research community to celebrate the Sweden — ISIS
partnership. Sweden, together with Spain, contributed significantly to the upgrade of the Polaris
diffractometer which was commissioned earlier this year and is already producing exciting new
science. We were also very pleased that our colleagues at the Technical University in Delft have
secured a €4M grant from the Dutch research organisation NWO for the development of neutron
spin manipulation techniques on Larmor, one of the four phase 2 instruments under construction on
the Second Target Station.

Our interactions with industrial partners working on commercially relevant science problems have
grown this year. ISIS introduced the Industrial Collaborative R&D scheme to provide a new route for
industry to gain access to the facility. The uptake has been impressive, with a variety of companies
benefiting from the use of neutrons. At the other end of the supply chain, ISIS works with local
businesses on new technologies that meet the facility’s needs whilst also developing the technical
capabilities of the business.

In addition to the impact that ISIS creates through its science, the facility also plays a significant role
in the training of young people. Pages 34 and 35 describe how ISIS contributes to the skills of PhD
students, vacation students, sandwich course students, apprentices and graduates.

The forthcoming year will continue to see challenges for ISIS, particularly in the current economic
climate. Our strong commitment is to continue to deliver exciting new, high impact science in
partnership with our user community.

Uschi Steigenberger,
Director, ISIS



Above left: New STFC council member lan Taylor visited ISIS
in September.

Above centre: Prof Sir David Wallace and Prof John Toland
(Isaac Newton Institute for Mathematical Sciences,
Cambridge) discussing ISIS science with Toby Perring (ISIS).

Above right: Loiuse Tillman (left) and Susan Morrell (centre)
from EPSRC discussing ISIS science with Toby Perring (ISIS).

Left: Indian nuclear researchers visiting ISIS in March, with
Andrew Taylor and Uschi Steigenberger.

Below: John Dodds, Head of Innovation at the Department for
Business, Innovation and Skills, with Stephen Voller, CEO,
Cella Energy Ltd, an ISIS spin-out company, and Barbara
Ghinelli, ISIC.




Above left: Senior managers from Siemens Healthcare
visited the ONIAC facility, a particle accelerator test
facility built at ISIS for Siemens research.

Above centre: Lars Kloo (Swedish Research Council and
Stockholm) toasting the ISIS — Sweden partnership with
Uschi Steigenberger (ISIS).

Above right: Scientists from South Korea visited ISIS in
March. Present were representatives from the Institute
of Basic Science, Seoul National University, the Korean
Embassy in London and the British Embassy, Seoul.

Left: Researchers from BP visited ISIS in March. They are
seen here in the Second Target Station foyer with ISIS
staff members.

- -

Right: Members of the Chinese Academy of Sciences visited ISIS in
April. Hosting the visit was Andrew Taylor, Executive Director, STFC
National Laboratories and ISIS instrument scientist Shu Yan Zhang.




The advanced facilities provided by ISIS enable world-class research to be
performed by scientists from around the world together with facility
staff. Academic and industrial applications of the intense neutron and
muon beams encompass a very broad range of science areas. Presented
in the following pages are brief summaries of recent science highlights.

HIGHLIGHTS OF ISIS SCIENCE
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Using neutrons to

J) Towey, L Dougan (University of Leeds) Below: Snapshot of the
Support for research: EPSRC grant EP/H020616/1 glycerol (blue) and water
Th il . f l N f . l (red) mixture. The red

e ability to survive after exposure to low temperatures is important for animals contours (right) show the
that live in regions of extreme cold. This process is also used in the storage of distribution of water
samples for scientific research, in the food industry as well as for in-vitro molecules around a

fertilisation (IVF). This capability is achieved with the use of small molecules called central water molecule.
cryoprotectants, such as glycerol. The method that glycerol uses is not yet

understood but one key hypothesis is that it lowers the number of hydrogen bonds
formed by water molecules preventing the formation of ice.

To test this hypothesis, we used a combination of neutron diffraction
experiments and computer modelling. We found that the number of
hydrogen bonds per water molecule is not affected by the addition of
glycerol. Instead, we found that water and glycerol mix very efficiently,
stopping groups of water molecules from forming clusters. We also found «
that the water structure looks very similar to pressurised water. This
suggests that glycerol acts as a cryoprotectant by compressing the water
and preventing large groups of water molecules getting together to form ice.

Contact: Dr L Dougan, L.Dougan@leeds.ac.uk
Further reading: J| Towey et al., . Phys. Chem. B 116 (2012) 1633;
J. Phys. Chem. B 115 (2011) 7799, Phys. Chem. Chem. Phys. 12 (2011) 939

e

SOFT MATTER AND BIOMOLEC

Finding the

bacterial Achilles' heel

CL Johnson, AS Solovyova, H Ridley, JH Lakey, (Newcastle University), LA Clifton, JRP Webster,
CJ Kinane (ISIS), P Callow (ILL), KL Weiss (ORNL), AP Le Brun, SA Holt (ANSTO)
Support for research: The Wellcome Trust

In the search for new antibiotics, we are studying the toxic molecules deployed by bacteria against The E. coli outer
each other in their battle for resources. Colicins are proteins used by Escherichia coli to kill closely zzzf’rf’;)f [’IS i,f‘;’,’,’,’;lex
related competing bacteria. They have the amazing ability to evade the host defences which consist of st Nefltmn

a robust and normally impenetrable outer membrane. scattering showed that

. .. . R L. X . . colicin N penetrates at
To follow the journey of the colicin across this barrier, which is only 5 nm thick (~30,000 times thinner  the ompF-Lipid

than a sheet of A4 paper), we needed special techniques and neutron scattering gave us critical boundary.
insights. By recreating the bacterial outer membrane in the laboratory and reflecting neutrons from its

surface, we were able to show that a particular protein receptor e
called Outer membrane protein F (OMPF) CO[ICII’I N = :
allowed the colicin to penetrate the heart % ! |

of the membrane. This may be the bacterial
Achilles’ heel — a weak spot in the outer
membrane barrier. Neutrons are unique in this
ability to see through complex biological
structures and differentiate between
their components. 4 J

Contact: Prof | Lakey, jeremy.lakey@ncl.ac.uk ;
Further reading: LA Clifton et al., J. Biol. Chem. 287 (2012) 337




Early-stage kinetics of i :
amyloid aggregate formation & Y\

MI Smith (University of Nottingham), V Fodera (University of Cambridge),

A Parnell (University of Sheffield), JS Sharp, CJ Roberts (University of Nottingham),
AM Donald (University of Cambridge), S Rogers (ISIS)

Support for research: EPSRC Grant EP/H004939/1

Amyloid fibrils and spherulites are protein aggregates that are implicated in Alzheimer's
disease, Parkinson's disease, and Type-Il diabetes. Amyloid formation occurs when proteins
denature under certain protein-specific solution conditions. The unfolding of the proteins
and exposure of hydrophobic molecular cores to the aqueous environment drives initial
aggregation. Internal structural rearrangements can then occur within these molecules
resulting in the formation of R-sheet-rich fibrils. This experiment used small-angle neutron
scattering (SANS) to study the early-stage kinetics of aggregation of hydrogenated insulin in g,
D,0-based solvents. Changes in the size and shape of aggregates were determined under .
conditions where fibrils and spherulites form. The results show that the radius of gyration of =
scatterers varies from ~1.5 nm (protein-molecule dimensions) to ~7 nm (fibril diameter), and 20! ¢
that the shape of the growing aggregates changes from spheres to rod-like (fibril) structures
on time scales of a few hours. SANS was an excellent technique because it provided " .
information about aggregates over a broad range of length scales with a time resolution of itk qlAY) 4
minutes, and eliminated potential concerns regarding radiation damage to the samples. Top: Amyloid spherulites are formed
when B-sheet-rich amyloid fibrils grow

) ; radially from a central core.
Contact: Dr /S Sharp, james.sharp@nottingham.ac.uk Bottom: SAN'S data taken during

Further reading: Ml Smith et al., Colloid Surface B 89 (2012) 216, Soft Matter 8 (2012) 3751 aggregation.

LAR SCIENCE

Understanding the dynamics of

-use surfactant micelles

VK Sharma, S Mitra, PA Hassan, R Mukhopadhyay (BARC, India), V Garcia Sakai (ISIS)
Support for research: Indian government

Amphiphilic molecules (molecules with both water-loving and fat-loving parts) in aqueous solution undergo self-association
under specific conditions to form aggregates such as micelles. The local dynamics of such assemblies are important in order
to understand, for example, the mechanism of release of soluble drugs or mass transport across membranes. Measurements
on Iris on two commonly-used micelle-forming surfactants, anionic sodium dodecyl sulfate (SDS) and cationic
cetyltrimethyl-ammonium bromide (CTAB), have revealed the structure-dynamics correlation of surfactant molecules in
these assemblies.

The global motion of the micelles follows well-established diffusion laws in solution, with CTAB being slower than SDS
micelles due to their size difference. The dynamics of different segments of surfactant molecules within a micelle is

adequately described with a model which
accounts for the dynamics of head groups and
hydrophobic alkyl chains separately.

Flexibility of the alkyl chain occurs in a form
where the hydrogen atoms move within a
spherical volume; size and associated diffusivity
increase linearly from head towards tail. Increasing
chain length hinders both internal and global dynamics.

Schematic of micelles
and dynamical
configuration of a
monomer unit.

Contact: Dr R Mukhopadhyay, mukhop@barc.gov.in

Further Reading: VK Sharma et al., Soft Matter 8 (2012) 3151, S Mitra et al.,
J. Phys. Chem. B 115 (2011) 9732, VK Sharma et al., J. Phys. Chem. B 114 (2010) 17049
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Destroying magnetism and promoting superconductivity
with cobalt substitutionin

iron-based superconductors

JD Wright, T Lancaster, | Franke, AJ Steele, |S Méller, MJ Pitcher, A] Corkett, DR Parker, DG Free, S] Clarke, and S| Blundell
(University of Oxford) FL Pratt, PJ Baker (ISIS)
Support for research: EPSRC grant EP/G067481/1

Muons have been used to map out the phase diagram of the iron-based superconductors LiFeAs and NaFeAs in which Co
substitutes for Fe. These experiments have shown the subtle interplay of structure, magnetism and superconductivity. In
NaFeAs, substituting Fe by Co weakens an ordered magnetic state through a suppression of the transition temperature and a
reduction in the size of the ordered moment. Upon further substitution of Fe by Co the high sensitivity of the muon as a local
magnetic probe reveals a magnetically disordered phase, in which the size of the moment continues to decrease and falls to
zero around the same point at which the magnetically-driven structural distortion is no longer resolvable. Both the magnetism
and the structural distortion are weakened as the robust superconducting state is established. In LiFeAs even the unsubstituted
compound shows a robust superconducting state. In both compounds the superfluid
stiffness, a parameter used to characterize a superconductor’s behaviour, tracks the e
superconducting transition temperature, but in LiFeAs the superfluid stiffness is 6oL Ts (P 4/nmm to Cmma) SC VF(%)
markedly enhanced. T

Contact: Prof S/ Blundell, s.blundell@physics.ox.ac.uk s B
Further reading: /D Wright et al., Phys. Rev. B 85 (2012) 054503; M)J Pitcher et al., ®

J. Am. Chem. Soc. 132 (2010) 10467
20 -

The phase diagram of NaFe;-xCo,As showing regions of antiferromagnetism (AF), superconductivity (SC),
and inhomogeneous magnetism (IM), as well as their regions of co-existence.

0.02 0.03
x in NaFey_Co,As

0.04 0.05

Vibron quasi-bound state in )
the non-centrosymmetric tetr

heavy-fermion compound Ce

D T Adroja (ISIS), A del Moral, C de la Fuente (Zaragoza University), A Fraile, E A Goremychkin, ] W Taylor, A D Hillier and
F Fernandez-Alonso (ISIS)
Support for research: STFC

Magnetic materials can exhibit behaviour associated with their atomic spins, charges, and atomic positions in the crystal lattice.
In the latter case, elementary excitations can arise from crystal electric fields around atoms (CEFs) as well as from the
vibrational motions of the atoms (i.e. phonons). Both types of excitations have very similar energy scales, but they are in
general considered not to interact with each other. Although when they do interact, superconductivity can arise, the interplay
between CEF and phonons is still a largely open question. To fill this gap in our current understanding, we have investigated the
magnetic compound CeCuAls using inelastic neutron scattering. In the
temperature range where magnetic ordering does not exist, our results show
three magnetic excitations that cannot be explained by current theoretical
models. To analyse these data, we have extended previous theoretical models to
include the particular form of the CeCuAl; crystal structure. This extension
provides an excellent explanation of the three observed magnetic excitations.
The present study also highlights the increasing importance of understanding
the interplay between magnetic and vibrational dynamics in magnetic materials
of technological relevance.

Contact: Dr DT Adroja, devashibhai.adroja@stfc.ac.uk
Further reading: DT Adroja et al, Phys. Rev. Lett. 108, 216402 (2012)

Unit cell of CeCuAls. The arrows represent the active longitudinal optic phonon modes.
(right) Contour plots of the INS data, energy transfer, and momentum transfer at 5 K.
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Nature of magnetic excitations in
in superconductin

M Liu, L Harriger (University of Tennessee), H Luo, M Wang (Institute of Physics, Beijing), R Ewings, T Guidi (ISIS), H Park,
K Haule, G Kotliar (Rutgers University), S M Hayden (University of Bristol), P Dai (University of Tennessee)

Support for research: US National Science Foundation, Ministry of Science and Technology China 973 Programs,

National Natural Science Foundation of China, US Department of Energy, American Chemical Society Petroleum Research Fund,
Alfred P. Sloan Foundation

Iron and magnetism have a long and rich history, dating back to the days when the ancients realized that lodestone, a naturally
magnetized mineral, could attract a piece of iron. However, the story of magnetism and iron still has some new chapters to
come, as magnetism may be the glue that binds electrons together in Cooper pairs which lead to
superconductivity.

To understand the origin of this magnetism, we measured the intensity of magnetic excitations or spin
waves in electron-doped superconducting BaFe; gNig ;As, and compared the results with excitations
in antiferromagnetic non-superconducting BaFe,As,. Such measurements can help determine the
effect of electron-doping which induces superconductivity to spin waves in the parent compounds
Surprisingly, we find electron-doping only affects spin excitations below 100 meV while the total
size of the magnetic moment and the energy distribution do not change much. It shows that the
magnetic moments in both materials are similar to insulating copper oxides, an indicator of the
importance of strong electron correlations in high temperature superconductivity.

Contact: Dr P Dai, pdai@utk.edu
Further reading: M Liu et al., Nature Physics 8, 376-381 (2012)

Spin excitations in BaFe; 9Nig ;As;

Full excitation spectrum of

a spin-ladder

D Schmidiger, A Zheludev (ETH Zirich, Switzerland) T Guidi, R Bewley (ISIS)
Support for research: Schweizerische Nationalfonds SNF, Project 23171

One-dimensional spin systems — systems in which the atomic magnetic
moments interact with neighbours primarily along a single direction only —
offer access to exciting physics very different from the higher-dimensional counterparts. Due to the reduced dimensionality,
quantum fluctuations inhibit magnetic ordering even at zero temperature. These systems remain in a non-magnetic spin-liquid
or an exotic nearly ordered Luttinger-liquid ground state.

Antiferromagnetic Heisenberg spin ladders belong to the simplest model 1D magnetic systems. In zero field, they feature a
spin-liquid ground state while a large enough magnetic field induces a transition to a Luttinger-liquid state.

Luckily, nature provides us with materials in which spin-ladder systems are realized due to a particular arrangement of
magnetic ions. We investigated an exceptionally clean spin-ladder material, (C;D1oN),CuBr4 (DIMPY). Using the Let
spectrometer, we observed a fundamental change in the excitation spectrum by moving from the spin-liquid into the
Luttinger-liquid regime. Our results are in full agreement with state-of-the-
art numerical calculations and emphasise that both due to remarkable T Em s
developments in neutron instrumentation and spectacular capabilities of S - =
supercomputers, the spin-ladder problem can nowadays be tackled on a
fully quantitative level.

~ oT S A

Contact: D Schmidiger, schmdavi@phys.ethz.ch
Further reading: D Schmidiger et al., Phys. Rev. Lett. 108 (2012) 167201

Energy transfer (meV)

Top: DIMPY crystal structure. Large organic molecules effectively 0
separate individual spin-ladders. 0 05 7 0 05 7

Bottom: measured excitation spectrum in the spin liquid (left) and Luttinger-liquid (right) phase. h(rlu) h(rlu)
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Dry reforming of methane —
a use for CO2?

D Lennon, | P Silverwood, N G Hamilton, A R McFarlane, | Kapitan,
L Hecht, (Glasgow University), E L Norris, R M Ormerod, (Keele
University), C D Frost, S F Parker (ISIS)

Support for research: EPSRC grant EP/E028861/1

Hydrogen is produced industrially by reacting methane and steam
(steam reforming) at high temperature typically over a nickel-alumina
catalyst. It can also be produced by using carbon dioxide (dry
reforming) instead of steam. This is an environmentally very attractive
route because it provides an economic use for carbon dioxide.

Energy transfer (cm™)

Our studies of this process showed that most of the carbon dioxide is
converted to the useful reactant carbon monoxide and a small 0 5 10 15
proportion is reduced to amorphous carbon that was retained on the Momentum transfer (A1)

catalyst. An array of techniques that included reaction testing, _
temperature-programmed oxidation and inelastic neutron scattering (INS) spectroscopy showed that ’Nf ‘lj"tt"’ ‘)’{a ’C\’”/A[203
the catalyst is very efficient at cycling hydrogen as very little was present in the carbon overlayer that ﬁjfj,),’,f,n; o?‘rmz‘hane.
builds-up on the catalyst surface. Uniquely, INS is able to both quantify the amount of hydrogen The inset shows the

present in the carbon and to show that most of it is bonded to aliphatic, sp3, carbons. aszociated reaction
scheme.
Contact: Dr D Lennon, David.Lennon@glasgow.ac.uk

Further reading: IP Silverwood et al., Phys. Chem. Chem. Phys. 14 (2012) 15214-15225

Axial structure of the

Pd(ll) aqua ion in solution

DT Bowron (ISIS), EC Beret (University of Seville), E Martin-Zamora (University of Seville), AK Soper (ISIS)
and E Sanchez Marcos (University of Seville)
Support for research: University of Seville and ISIS

The solution chemistry of Pt(Il) and Pd(ll) cations has attracted much attention because of their relevance in catalytic processes
and pharmacological activity in cancer treatments. The square-planar
ligand arrangement adopted by these transition-metal cations has
drawn attention to their axial coordination which is intimately related
Axial water to their reactivity. Prior experimental and theoretical techniques

Pd-O.. Y \ provide competing structural pictures of this region. Our work has

investigated the Pd(ll) aqua ion in perchloric acid solution by a
multi-technique approach to resolve the controversy. The

[\__ approach made use of neutron diffraction, X-ray diffraction,
EXAFS and a Monte Carlo structure refinement technique. The
Pd-O(water) radial distribution function derived from this study
, shows, between the first and second hydration shells, a well-
- defined peak which corresponds to water molecules in the axial
region. An unexpected discovery about this axial coordination is
the competition between water and perchlorate anions to occupy this
region and highlights the importance of considering the counterion in
chemical reactions with these salts.

RDF

First hydration shell

— S —— Contact: Dr DT Bowron, daniel. bowron@stfc.ac.uk

patiat representation o e nydration structure oi e H . i i
square planar Pd(ll) aqua ion highlighting the chemically Furt_her reading: DT Bowron et al, Journal of the American Chemical
important axial hydration region. Society 134 (2012) 962-967
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Dimethylamine borane

CY Tang, N Phillips, )| Bates, AL Thompson, S Aldridge (University of Oxford), MJ Gutmann (ISIS)
Support for research: EPSRC grant EP/FO1600X/1

The metal-catalysed dehydrogenation of saturated bonds represents a powerful approach to producing both synthetically
valuable functional groups (e.g. alkenes from alkanes) and to novel polymeric materials. In the case of saturated

C-C bonds, such processes can be carried out either with or without a sacrificial hydrogen acceptor. The isoelectronic B-N
containing systems have been investigated explicitly as in situ sources of free H,.

We have investigated the rhodium / iridium catalyzed dehydrogenation of dimethylamine borane. Thus, the reaction of
(CH3),NH-BH3, with M(IMes),(H),CL (M = Rh, I, IMes = N,N'-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene) in the presence of
Na[B{C4H3(CF5),}14] leads to the isolation of the 18-electron aminoborane adduct

[Ir(IMes),(H),{k?"H,BN(CH3),)]* and the remarkable 14-electron rhodium aminoboryl
complex [Rh(IMes),(H{B(H)N(CHs),}1*. Single crystal neutron diffraction studies have
provided the location of the crucial hydrogen atom positions in amino functionalized
M-H-B and M-B-H species formed under catalytic conditions.

Contact: Prof S Aldridge, Simon.Aldridge@chem.ox.ac.uk
Further reading: CY Tang et al., Chem. Comm. 48 (2012) 8096-8098

c(2)

Molecular structure of the cationic component of [Rh(IMes),(H){B(H)NMe}] [B{CsH3(CF3),5},4] as
determined by neutron diffraction.

- H(48)

How water dissolves

in protic ionic liquids

R Hayes, R Atkin (University of Newcastle), GG Warr (University of Sydney), S Imberti (ISIS)
Support for research: ARC grant DP0986194

Scientific interest in water is broad and deep, uniting many different fields and
disciplines. However more than 99% of water found on Earth is not ‘pure’ and
instead contains significant quantities of dissolved salt. In this work we used
neutron diffraction (Sandals) and computer simulations (EPSR) to elucidate the
structure of salty water: mixtures of ethylammonium nitrate (EAN) and water.
EAN is an ionic liquid (IL) — a salt that is liquid at room temperature — and
is miscible in water in all proportions. Our results show that even at
high salt content, EAN/water forms a pronounced, bicontinuous
nanostructured fluid. The local arrangement of water molecules
and EAN ions in this solution is strikingly similar to the pure
liquids because of self-assembly akin to surfactant
mesophases but on much smaller length scales. Our study
paves the way for new, environmentally friendly
nanostructured fluids that retain key solvent properties of
ILs and water, but at lower overall cost.

Contact: Assoc Prof Rob Atkin,
Rob.Atkin@newcastle.edu.au

Further reading: Hayes et al. Angewandte Chemie Int. Ed.
51(2012) 7468-7471

Snapshot of EAN + H,0 bicontinuous bulk structure, with EAN- and
water-only domains highlighted. (C=grey, H=white, N=blue, O=red)
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Colossal negative thermal expansion

M Azuma, WT Chen, H Seki, M Czapski, O Smirnova, K Oka, S Ishiwata, Zfﬁ;g”’sef;fv’zge’fﬁg’g rg;z g’;zss'f“‘g;%f)'r’,’, i‘,’;
Y Shimakawa (Kyoto U(\iversity), M Mizumaki, N Kawqmura (Japan Synchrotrop low PT (B,s+0.539,s+0.5,\,,-z+03, to the high PT
Radiation Research Institute), T Watanuki (Japan Atomic Energy Agency), N Ishimatsu  (B7*Ni3*0s) form where negative expansion
(Hiroshima University), MG Tucker (ISIS), JP Attfield (University of Edinburgh) CEglins:
Support for research: Japan Science and Technology Agency and EPSRC Strategic el ! ! ! i
Japan-UK Cooperative Programme

. . e LPT neutron
The unusual property of negative thermal expansion (NTE) may be used to e HPT neutron
fabricate composites with zero or other controlled thermal expansion values. | . e
Colossal NTE effects have been discovered in perovskite type oxides showing
intervalence transitions. BiNiO3 undergoes a remarkable Bi-Ni charge transfer
under pressure, accompanied by a broad insulator-to-metal transition and a g Bi*'Ni*'0,
substantial (3%) volume decrease. High pressure and temperature neutron powder § -
diffraction studies and complementary X-ray absorption experiments have been g s = g ol
used to map out the phase diagram, which shows that the transition has a negative g Bi0sBi 05\
temperature-pressure slope. This enables the same structural change and = Ni**Os  u i . Fe
accompanying volume reduction to be observed by heating BiNiO3 at a moderate e " >
pressure. Chemical substitution of lanthanum for bismuth has been used to shift 400 [~ . =
the charge transfer transition to ambient pressure and a ceramic pellet of this “ ¥
material shows colossal NTE when heated above room temperature. - o

n

Contact: Prof |P Attfield, j.p.attfield@ed.ac.uk
Further reading: M Azuma et al., Nature Comm. 3 (2011) 347 300% : Smenn ; . . ' J, St ; - .:

Pressure (GPa)

Asymmetry

Muons probe hydrogen interactions

M Ricco, D Pontiroli, M Mazzani, M Choucair (Universita di Parma), ] A Stride (University of New South Wales, Australia),
OV Yazyev (Institute of Ecole Polytechnique Fédérale de Lausanne, Switzerland)

Support for research: Swiss National Science Foundation HyCarBo project (grant No. CRSII2-130509)

and grants No. PBELP2-123086 and PP0O02-133552.

The reactivity and magnetic behaviour of graphene, whose extraordinary properties inspired the 2010 Nobel prize in Physics,
can be modified if defects such as vacancies (missing carbon atoms) are present. The chemically produced graphene
investigated here is known to possess this type of defect.

The pSR technique can probe graphene’s properties by following the spin evolution of implanted muons that, in graphene, form

muonium, which behaves like hydrogen. The observation of muon spin precession is usually associated with long range

magnetic order, whose onset, according to theoretical predictions, could be attributed to the presence of defects in graphene.

However, treatment with hydrogen and deuterium showed that the precession which we observed was caused by the nuclear

0.26 - dipolar interaction of the muon with a hydrogen already present in the

- vacancy and not due to a local field of a magnetic material. This result
disproves defect-induced magnetism in graphene, but suggests that defects in
graphene possess an extraordinary efficiency for trapping hydrogen.

022 Deuterated Graphene

: M
008 e h’“’;f ‘L" .“ "" ,'I,'{ Contact: Prof M Ricco, Mauro.Ricco@fis.unipr.it
Ag;gt;g;,:gd ol f g *" ;11|T Further reading: M Ricco et al., Nano Letters 11 (2011) 4919
0.14 o, . ';‘
Hydrogenated Graphene q.\.-_ : ...'
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0.1 Muon spin precession in defective graphene disappears after treatment with deuterium,

confirming its nuclear dipolar origin. Inset: formation of the CHMu group responsible for the
precession.
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Hidden distortions in

C A Young, E Dixon, M A Hayward, A L Goodwin (University of
Oxford), M G Tucker, D A Keen (ISIS)
Support for research: EPSRC Grant EP/G004528/2

The ceramic oxide YBa,Cu30g 93 (YBCO) is arguably the most widely-
studied of the high-temperature superconductors — a family of
materials capable of conducting electricity with zero resistance. While
the mechanism responsible for superconductivity in YBCO remains
unknown, the consensus is that conduction takes place within
square-grid-like CuO, layers. Perhaps the longest-standing debate
concerning the structural chemistry of YBCO centres on the
interaction between these Cu atoms and axial O atoms involved in
joining the layers together. EXAFS measurements indicate two
different Cu-O bond lengths, whereas diffraction indicates all Cu-O
bonds are equivalent. Distinguishing the two cases is important in
order to understand charge localisation within the layers. Using
neutron total scattering measurements and reverse Monte Carlo
refinement, we show there are indeed two separate Cu-O bond i . .
lengths, but correlations between Cu and O displacements give rise to g?;ﬁfggg; ?f;w)difZS_”;Zgn%gj.zpﬁ;cegi’ﬁhczgf:ﬁéi:?[;eX’Stence
an apparent single Cu-O bond length in the average crystal structure.  associated with different Cu charge states.

Contact: Dr AL Goodwin, andrew.goodwin@chem.ox.ac.uk
Further reading: CA Young et al., Z. Krist. 227 (2012) 280

DAMENTAL SCIENCE

The quantum nature of

G Romanelli, R Senesi, C Andreani (University of Rome Tor Vergata and CNR-IPCF), M Ceriotti (University of Oxford)
Support for research: CNR-STFC Agreement No. 06/20018 concerning the collaboration in scientific research at ISIS.

Because of its intrinsic quantum nature, the momentum distribution (MD) of light nuclei conveys a great deal of
information on atomic dynamics and local environment. Deep inelastic neutron scattering experiments can measure this
quantity with great precision. Most recently, atomistic

‘\# VO “© WVe computer simulations are beginning to provide new and

v e significant insights into the understanding of heavy
nuclei in hydrogen-bonded systems. The study of heavier
nuclei, although challenging because of their less
pronounced quantum nature, promises a more
comprehensive picture of the underlying physics.
Simultaneous measurements of the MD of both D and O
nuclei in D,0 on Vesuvio demonstrate that both O and D
exhibit significant quantum behaviour. Further, computer
simulations highlight the fact that the O atom possesses
an anisotropic MD. Do the O and D dynamics reflect the
D/H reduced-mass effect? Joint neutron experiments and
computer simulations provide the answer: D and O
nuclei have lower and higher kinetic energy values in
D,0 than H and O nuclei in H,0, respectively.

Contact: Dr G Romanelli, Giovanni.romanelli@uniroma?2.it
Further reading: M Ceriotti et al., Phys. Rev. Lett.
109 (2012) 100604
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Hydration and ordering of

prior to the formation of polymer vesicles

Y Kamata, AJ Parnell, RAL Jones (University of Sheffield), AJC Dennison, R Barker, P
Gutfreund (ILL), MWA Skoda (ISIS), S Mai (University of Sheffield)
Support for research: EPSRC grant EP/E046215/1

Vesicles are microscopic sacs that enclose a volume with a molecularly thin membrane.
The membranes generally self-assemble from molecules with a mixed hydrophilic
(water-loving) — hydrophobic (water-hating) or amphiphilic character. Biological vesicles
are important for cell function and are principally formed from lipids. Block copolymers T
that mimic lipid amphiphilicity can also self-assemble into vesicles. 25%:5% film swells rapidly and makes
gradually orsiﬁggttesaé)earallel to the

Bragg peak
from
lamellae stack p

gle (degrees)

Polymersomes — vesicles based on self-assembled bilayers composed of amphiphilic
copolymers — are good candidates for molecular delivery systems. Hydrophilic
molecules can be enclosed within the aqueous core, to be released by a trigger which
disrupts the vesicle's wall. Their wall thicknesses and compositions can be tuned to Lamellar ks Increases with
control the diffusion of molecular species in and out of the vesicle. We used the Inter

reflectometer to study the initial stages of the formation of the lamellar structure —
which is the precursor of the polymersomes - by rehydration of spin-cast thin films in
real time. When the water volume is 2.5-5%, the film swells rapidly and makes an
ordered structure. Lamellae become gradually oriented parallel to the substrate.

Wavelength (A)
A B
Formation of lamellar structures by rehydration of a
Contact: Y Kamata, Yohei_/(amata@kuraray_ co. fP block copolymer thin film. These structures act as
Further reading: Al Parnell et al., Faraday Discuss. 143 (2009) 29 precursors to polymer-vesicle formation — see ‘A"

NANO AND SUPRAMOLECULAR

Understanding oxidative stress in cellular membranes —
red wine for long

J) Knobloch, D) McGillivray (University of Auckland, New Zealand), A] Nelson (ANSTO, Australia), RM Dalgliesh (ISIS)
Support for research: The Royal Society of New Zealand Marsden Fund; the Australian Institute of Nuclear Science and
Engineering.

The human body is continuously fighting a wide range of oxidative stresses, from free radicals caused by UV light or pollution,
to toxins from poor diet. Oxidative damage causes changes to the structure of cellular membranes, compromising their integrity
as a diffusion barrier — this phenomenon has been widely linked to a range of aging problems, including Parkinson’s,
Alzheimer’s, and heart disease. As a consequence, there is a multi-million dollar industry in antioxidant supplements promoting
youth, energy, and immunity — promises based unfortunately on limited physical knowledge.

We have used the wide momentum-transfer range available on Offspec for the first time to study aligned phospholipid bilayer
membrane stacks, which are crystalline in one-dimension and give rise to diffraction peaks. These membranes mimic cellular
membranes, and are very sensitive to subtle changes in their structure
after damage by oxidation. By correlating this study with measurements
of membrane function, we are working to provide a physical basis to
understand the complex biology of oxidative stress — and ultimately test
the hypothesis that red wine leads to a long life!

Contact: Dr D McGillivray, d.mcgillivray@auckland.ac.nz
Further reading: J| Knobloch et al., in preparation [
Oxidation

uv

Aligned phospholipid membrane stacks give rise to multiple
diffraction peaks on OFFSPEC, allowing the subtle effects of
oxidative stress to be determined.
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The atomistic structure of
a micelle in solution

R Hargreaves, DT Bowron (ISIS), K Edler (University of Bath)
Support for research: University of Bath

In aqueous solution, surfactant molecules can aggregate into micelles that act "}
as a tiny compartment where oily, nonpolar species (oily dirt, non-polar drugs, .,
etc) can be hidden inside and carried through water without separating out.
They play an important role in many household products from shampoo to
cosmetics, medicines, paints, and foods. To optimise the properties of
formulations containing micelles, a detailed understanding of their structure
and interactions with the surrounding solution is needed. Previously, micelle
structure has been characterised by a number of indirect or low-resolution :
techniques, meaning that a detailed atomic picture has been lacking. The &
combination of neutron scattering methods with modern computing capabilities ¢, l ’f\
has allowed us to address this limitation. We have used the ISIS liquids and
disordered materials diffractometers Sandals and Nimrod to investigate the
structure of a simple micelle as a starting point for future investigations of
interactions between these aggregates and other ions and molecules.

Contact: Dr K Edler, k.edler@bath.ac.uk
Further reading: R Hargreaves et al., |. Am. Chem. Soc. 133 (2011) 16424

Refined structure of a decyltrimethylammonium bromide (C10TAB) surfactant micelle in a 0.4M !
aqueous solution. The model contains 29,592 atoms and took 1,250 CPU days to refine. R

CIENCE

Neutron spectroscop probe polymer structure

under extreme spatial confinem

F Barroso-Bujans, S Cerveny, S Arrese-lgor, JA Pomposo, A Alegria, ] Colmenero (CSIC/UPV-EHU, Spain),
F Fernandez-Alonso (ISIS)
Support for research: Spanish Ministry of Education, Basque Government, BERC-MPC

Infrared and Raman spectroscopy represent the most versatile methods to characterise bulk polymer structure and
conformation. However, these techniques are of very limited utility to study macromolecular adsorption and intercalation
in layered and nanostructured host media, as the substrate often dominates the overall optical response. These difficulties
can be circumvented via the use of high-resolution neutron spectroscopy. Using the Tosca spectrometer, we have gained
fresh insights into the conformational structure of ethylene glycol and poly(ethylene oxide) chains intercalated into
graphite oxide galleries as well as adsorbed onto graphene sheets. For intercalation into graphite oxide, we observe drastic
changes to polymer conformational and collective vibrational modes as a consequence of a predominantly planar zigzag
chain conformation of the confined polymer phase. Surprisingly, these effects are largely insensitive to polymer chain
length. In the case of graphene sheets, the neutron data unequivocally show a substantial increase in the population of
gauche conformers resulting from the relatively free macromolecular conformations adopted by the polymer chains.

Contact: Dr F Barroso-Bujans, fbarroso@ehu.es
Further reading: F Barroso-Bujans et al., Macromolecules
45 (2012) 3137; ACS Macro Lett. 1 (2012) 550;
Carbon 50 (2012) 5232

Schematic representation of the structure of poly(ethylene oxide) chains
in graphite oxide (left) and graphene sheets (right) inferred from
inelastic neutron scattering data.

N
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Understanding structure-property relationships

ST Norberg, SG Eriksson (Chalmers University), D Marrocchelli (Edinburgh University),

PA Madden (Oxford University), JTS Irvine, P Li (St Andrews University), S Hull (ISIS)
Support for research: Vetenskapsradet (Swedish Research Council), EPSRC grant EP/H003819/1
and others, STFC Centre for Materials Physics and Chemistry (CMPC),

China Scholarship Council (CSC).

Solid-oxide fuel cells are an important part of the search for more environmentally
friendly methods of power generation. A key component is the solid electrolyte, which
transfers 02 ions from the air side (cathode) to the fuel side (anode) of the cell, and is
commonly zirconia, ZrO,, doped with trivalent cations (such as Y3+) to introduce anion
vacancies. The latter give high oxide-ion conductivity at temperatures above 1100K. To
better understand the ionic conductivity in these materials, we have performed
complementary studies using neutron diffraction, Molecular Dynamics simulations and
impedance spectroscopy. The size of the dopant cation species has a major influence H,0
on the oxide-ion conductivity, since the anion vacancies are preferentially bound to the
smaller of the host/dopant species. This size effect explains the higher conductivity
when Zr0, is doped with similarly sized Sc3* ions. Irrespective of the type of dopant, Fuel (H,) Air (0,)
the ionic conductivity reaches a maximum at a relatively low level of doping owing to Cathode: O, + 4e— 20*

the formation of immobile vacancy pairs.
Anode: H, + 07— H,0 + 2e"
Contact: Dr ST Norberg, stn@chalmers.se; Dr S Hull, stephen.hull@stfc.ac.uk

I . Schematic diagram showing the operation of a
Further reading: ST Norberg et al., Chem. Mater. 23 (2011) 1356; R hocecher with 3 picture of =
D Marrocchelli et al., Chem. Mater. 23 (2011) 1365 pair of anion vacancies within the crystal structure.

AB Mostert, B) Powell, GR Hanson, T Sarna, IR Gentle, P Meredith (University Queensland), FL Pratt (ISIS)

Support for research: Australian Research Council (ARC) Discovery Program (DP0879944), ARC QEll Fellowship (DP0877875),
Queensland Smart State Senior Fellowship, Queensland Vice Chancellor's Senior Research Fellowship, Access to Major Research
Facilities Programme (AMRFP) of the Australian Nuclear Science and Technology Organisation (ANSTO).

Melanin is the pigment found in human hair, skin, and eyes that protects us from the harmful effects of UV radiation. It is also

found in the brain and the disappearance of melanin is linked to neuro-degenerative

B i i OO A | diseases such as Parkinson's disease. Melanin is ubiquitous in the natural world and found
=107 - | in organisms from bacteria to squid ink. Its bio-functionality aside, melanin has intriguing
f and potentially very useful electronic and optical properties. For example, in 1972 it was
= ___.*——] proposed that melanin in the solid state was a natural organic semiconductor, a rare beast
%‘10- == ’ - indeed. We have shown that its electrical properties are even more exotic. Melanin'’s
3 //'/ ' ] Qlectrical coqductivity is critically depgndent upon its hydration state, the physics of which
H M'/"'-""l'.;.'.;;"e};}g;;.(-{;.'n;.};;'1-"' 7 is I'imbedd'ed r|]n ?llocalfchemlcal_lr_ﬁacltLoré\{\/dtjet:eﬁy protons and electron;bgal(g relfeased to

ol take part in the flow of current. This ‘hybrid" behaviour opens new possibilities for creating

Wl parcartse Bared %) biocompatible electrical materials that can transduce between ion and electronic signals —
P se s a key requirement for the emerging field of bioelectronics, as it will allow semiconductor

32 . B control circuitry to 'talk to’ biological systems.
3 | =TT Contact: P Meredith, Meredith@physics.uq.edu.au; B Powell, powell@physics.uq.edu.au
o L L S Further reading: AB Mostert et al., PNAS 109 (2012) 8943; Appl. Phys. Lett. 100 (2072)
‘g 5 | = f 093701
= -—e—
g (A) The electrical conductivity of melanin increases super-exponentially with hydration — an organic semiconductor
= model does not describe the behaviour. (B) Muon-spin relaxation data follows the conductivity, showing that both

5 j 0 Ty e | protons and electrons contribute to current flow.
o 5 0 15 20
Weight percentage gained (%)




Gold teeth are passé —

KV Tian, C Dobo-Nagy (Semmelweis University, Budapest), DT Bowron, | Mayers, F Fernandez-Alonso (ISIS), JW Nicholson
(St. Mary’s University), GA Chass (Queen Mary, University of London), GN Greaves (University of Cambridge)
Support for research: EPSRC-funded project equipment (EP/H030077/1 and EP/H030077/2).

The historic implantation of foreign materials into the human body is epitomised by dentistry, which
continues to be by far its most pervasive example. Successes in dental materials have generated leads in ﬂ

orthopaedics and beyond. However, the rational optimisation and design of tooth and bone replacements
remains an unmet challenge. Problems stem from the as-yet unresolved conflict between strength and S\le
toughness. Problems of adhesion, biocompatibility, appearance and cost beleaguer materials that do
satisfy mechanical thresholds. Glass lonomer Cements (GICs) show promise of resolving this material
dichotomy in filling and adhesion applications, complemented by ideal bonding to tooth and bone
surfaces. Although the brittleness of these biocompatible composites has confined their use to non-load
bearing applications, new evidence signals their potential to match the high toughness of teeth and bones.

mau—Scop%s:.nln

Neutron diffraction on Nimrod and scattering on Vesuvio have provided valuable
clues as to the factors controlling toughness and strength, through quantitative
tracking of changes in structure and dynamics at the atomic and microscopic scales
during cementation of GICs.

Contact: GA Chass, g.chass@gmul.ac.uk
Further reading: KV Tian et al., J. Mater. Sci. Mater. Med. 23 (2012) 677,
Adv. Mater. (submitted)

Top: Structure of ion exchange layer between GIC and tooth/bone; polymer (orange),
glass (blue) and interface are shown. Bottom: Tomographic image of fractured GIC.

in the Basic Oxygen Steelmaking process

Z Li (Tata Steel RD&T), SY Zhang, W Kockelmann (ISIS)
Support for research: Tata Steel Europe

Basic Oxygen Steelmaking (BOS) is currently the dominant process whereby hot metal is refined to liquid steel via slag
flotation. The BOS slag is a liquid/solid multi-component oxide system with a complex and varied chemistry due to the
operating conditions. One of the key challenges in the BOS process is to efficiently remove phosphorus impurities from
the hot metal to the BOS slag. This step requires a very accurate control of the BOS-slag chemistry and an in-depth
understanding of its behaviour at steelmaking

temperatures. We have used neutron diffraction on Gem to 160
probe the solid-liquid, liquid-solid, and solid-solid
transitions, and to quantify the components of this multi-
phase system at temperatures up to 1700 °C. The present
study enables the development of new thermodynamic
models accounting for the high-temperature behaviour of
the multi-component oxide system, and provides new
insights into the optimisation of the steelmaking process
for the production of high-quality steel.

Cooling

C2S: a to o-prime
120

Temperature

60 { o = = Mear Liquid
ey 38 4 phase at 1700 °C

Spectrum number

Contact: Dr Z Li, zushu.li@tatasteel.com

4 C28: o-prime to @

Heating

Thermo-diffractogram showing the evolution of dicalcium silicate phases ol
in a BOS slag into and out of the liquid phase
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Above: Rubia Gouveia (Kings College London), Above: David Buckley and Patrick Cullen (University

Margarita Valero (Universidad de Salamanca, Spain) uses HRPD to study structural changes in CeNbO, for ~ College London) prepare samples of aprotic and
and Ann Terry (ISIS) use Loq to tune the functionality ~ energy conversion and CO, mitigation. aromatic solvents to investigate their structure using
and bulk behaviour of micelles with cyclodextrins. Sandals.

Left: Laura Mears, Stuart Prescott and Rob Richardson
(Bristol University) using Inter to study fluorination effects
at liquid crystal surfaces.

Nimrod is used by Karen Edler (Bath University)
and Rowan Hargreaves (ISIS) to study ion
binding to surfactant micelles.




Right: Pietro Carretta and Samuele Sanna
(University of Pavia, Italy) investigating the
evolution of the electronic structure and of the
magnetic correlations in Sr;Cu;_(Zn,Mg),0,Cl,
on Emu.

Left: Riniaro Inove, Tian Xia, Toshi Kanaya (Kyoto
University) and Hiroko Osawa (Japanese Synchrotron
Institue Reserach) exploring phase separation and
dewetting of dPS/PVME thin films by neutron reflectivity
on Surf.

Louise Collins (Kings College London) prepares Rais Singh (University of Warwick) uses MuSR to Iaria Idiui (Bath University) prepares samples to study

samples to investigate phosphatidylcholine and its probe the superconducting state of non- the influence of polymer molecular weight on
interaction with 1,2-propandiol and water using centrosymmetric Heusler superconductors. polymer stabilised lipid nanodiscs using Log. 2 1
Sandals.



Development at ISIS is a continu cess, driven in response to the changing
needs of the user community and intain ISIS as a world-class neutron and
muon source. Evolution of existing instruments and construction of new ones,
together with advances in neutron and muon techniques, provide fresh
opportunities for materials investigations. Technology developments within the
ISIS accelerator complex are designed to improve ISIS reliability and performance.

The past year has seen work continuing on four new instruments — Imat, Chipir,
Zoom and Larmor — for the Second Target Station, together with first neutrons on
the newly-upgraded Polaris diffractometer on TS-1. Alongside technical
developments comes a wide range of other activities — science workshops, l
training courses, user meetings, public understanding of science events, /i"
25 years of ISIS muons — to name but a few. g
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ADVANCES IN INSTRUMENTS

ISIS Target Station 2 phase 2 instrument progress

Zoom

The detailed design and actual construction is under way
for Zoom, a flexible small angle neutron scattering (SANS)
beamline capable of polarised and grazing incidence SANS.
The delivery of key components, like the J] X-ray sample
stack, the 11m long detector vacuum tank and the
detector motion system, is expected in the autumn

of 2012.

Simulations of the high energy neutron background on
Zoom have indicated that it would be better with a
vertical rather than horizontal supermirror bender filter.
The simulation results have also helped to improve the
layout of collimation in the beam shutter and shielding
around the bender, this then reducing the amount of
steel shielding further along the beam line.

Bottom: Peter Galsworthy (ISIS) working on the double disc neutron chopper for
Zoom.

Below: Background distribution from high energy neutrons at the exit of the
shutter for Zoom. (a) The original horizontal and (b) the vertically inclined shutter
with improved shielding insert. The shutter is marked by the black outline. The
high intensity in the bottom left hand side of (a) is due to the direct view of the
target through gaps around the shutter insert. These gaps have now been
reduced leading to (b) with a corresponding 1000 fold reduction in the
background noise.

Chipir

Chipir will be an instrument for rapid testing
of the effects of high energy neutrons on
electronic systems. Substantial progress has
been made with construction this year. Large
concrete blocks, an electronically shielded
room, beam-stop and sample positioning
table have recently appeared in the second
target station hall. The concrete sections
form part of the substantial block-house
which has been designed to contain the MeV
neutron beam that will mimic atmospheric
cosmic ray neutrons once the instrument is
completed next year.

Right: Construction of the Chipir beamline
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St ing Larmor beamline components into
v G

e
Below: Design drawing of the Imat extension building. La rm o r

Bottom:|Constitctioniof thaue Ucluelalis e Sl U St IE Larmor will be a multi-purpose instrument for small angle neutron
experimental hall for the Imat extension building. . . . e

scattering (SANS), diffraction and spectroscopy utilising the Larmor
precession of polarised neutrons. Larmor will provide a suite of
techniques not currently possible at ISIS and will also expand the
range of spatial and temporal length scales to new areas.

The Larmor guide, blockhouse and shielding will be installed
before the end of the year. The bulk of the major instrument
components such as the polarising system and sample stack are
now being manufactured, with many due to be installed during
2013. The significant investment from the Netherlands and
TU-Delft (see News section, page 39) in the development and
construction of the spin-echo components of the instrument will
continue in parallel, with the aim to deliver SESANS and Larmor
diffraction at the earliest possible opportunity.

Imat will be the first time that neutron radiography, tomography
, ; _ j and diffraction techniques are available on a single instrument,
a g 1 f making it a unique facility for testing of engineering components
. and materials analysis.

The construction of the instrument has started. Concrete
shielding blocks are being installed in the experimental hall and
the first sections of the Imat neutron guide will be put in place
shortly. Construction of the Imat extension building outside the
main experimental hall is well underway.
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= 2 ISIS took delivery of its brand new 3He spin-filter filling
- station ‘Flynn' in March 2012. This state-of-the-art
— PO a rl S - & machine, built at the Institut Laue Langevin (ILL) in
. Ll R i Grenoble, is capable of polarizing and filling a *He
: spin-filter in about an hour, with an in-cell *He polarization
of 75% being routinely achievable. The major users of
polarizing filters from Flynn will be the Wish and Let
instruments. Special thanks go to the team at ILL who
designed and built this remarkable machine.
Right: The Flynn 3He spin-filter filling
station with the installation team. . fm
Left to right: Ross Stewart,
Jon Taylor, Joe Donaldson (ISIS),

David Jullien (ILL), Stephen Boag
(ISIS) and Pascal Mouveau (ILL).

s

s 4
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afl One year of Let

Let has been operational for one year now and has seen
many exciting experiments in extreme conditions of low
temperatures (30 mK) and high magnetic fields (9 T). To
make use of the long 100ms time frame on the Second
Target Station, Let runs regularly in multi repetition rate
(MRR) mode with typically around 5 incident energies per
frame covering the full dynamic range. MRR mode has
proved to be particularly suitable for quasielastic

. . . experiments, allowing access to 3 decades of time in one
During the past year the major upgrade to the Polaris single measurement for dynamics studies.
diffractometer (funded by the STFC Facility

PR \\\\\E

Installation of the Polaris detector tank in November

Dynamics of hexadecane measured using MRR mode on Let. The picture shows

Development scheme and with significant constant Q = 0.4 A7 cuts of the data taken at 110°C, Fourier transformed and
contributions from partners in Sweden and Spain) was divided by ‘resolution run’ taken at low T.

completed, with first neutrons collected on the Hexadecane at 110°C (2 hour run on LET in RRM mode)
upgraded instrument shortly before Christmas 2011.

Extensive commissioning and calibration tests showed Thi amabseaor 0204

that the instrument now has large increases in count
rate (especially at low scattering angles) and
improvements in resolution at backscattering angles.
Following an opening ceremony on 10th May, Polaris
resumed full user operation on 21st May.
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Pearl

Following the partial completion of the upgrade project rate increases
the Pearl user program was resumed in July 2011. Over

20 user experiments have now been completed since then
and the new instrument is performing very well. In April
2012 a new low angle detector was installed to complete
the instrument upgrade. This new low angle detector has a
higher resolution than its predecessor and will enable
more detailed studies of magnetic or large unit cell
materials.

Above: Design drawing of the upgraded Pearl instrument.

ISIS PULSED NEUTRON AND MUON SOURCE

Muon data

The ISIS muon group and
STFC Technology Department
have been working to
increase the count rate on
the muon suite of
instruments. The rate has
been limited by the detector
electronics, but a new time
to digital convertor (TDC)
electronics card has resulted
in at least a doubling of the
count rate on Emu, from

50 million events per hour to =
over 120 for a large sample.
The new electronics will be
put on to all the muon
instruments over the coming

year. Y »’«\

Right: Matt Roberts (ISIS) testing the new ¢
TDC card for the muon suite of o

instruments.

Iris and Osiris Express

In July 2011, we started running a quasi-elastic neutron This year we have refurbished two of the sample
scattering (QENS) Xpress programme on our backscattering  preparation laboratories in Target Station 1. Both labs
spectrometers Iris and Osiris. This has proved very
successful with a total of 16 requests to date, half of
which are from users new to the technique. Measurements  upgraded facilities for managing active samples and a
have been helped by the standard closed cycle refrigerator ~ walk-in fume cupboard.

now being equipped to allow a large temperature range
(4-600K) to be measured without manual intervention.

Simon Cassidy, Alex Corkeit and David Free (Oxford University) using Osiris for X-rav diffraction set bv a brand new state-of-the-art one
studies of magnetism, structure and superconductivity in Sr, , Na Fe,As,. y y .

g
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ISIS support laboratories

were completely rebuilt with new fume cupboards,
benching, and storage and lab gas systems, as well as

The Materials Characterisation Lab has benefited from
considerable investment too, with replacement of the

Marek Jura (ISIS) working on the new Rigaku x-ray diffractometer in the ISIS
Materials Characterisation La



Synchrotron steering and trim
quadrupole magnet power supplies

New power supplies have been installed for the synchrotron vertical and horizontal steering magnets. The 10 defocusing
trim quad magnets will also have their new power supplies installed in the August 2012 shutdown and the upgrade will
be completed in the January 2013 shutdown when the remaining 10 focusing trim quad power supplies are replaced.

The new power supplies are capable of a higher current output and greater current slew rate than the existing units.

: Team involved in the installation of
the 180kW Bipolar pulsed power
supplies for the synchrotron trim
quadrupole and steering dipole
magnets.

Back, left to right: Jonny Ranner,
Steve West, Martin Hughes,
Steve Ruddle.

Front left to right: Tim Carter,

Mike Van De Mortel, Kenny Rodgers,
Adrian McFarland, Chris Tyrrell,
Noel McNammee and Steve Gray.

Main magnet
power supply upgrade

In August the Electrical Engineering Group completed the
tendering process for a 1.44MW DC power supply to replace the
existing obsolete synchrotron main magnets DC Bias power
supply. When installed in 2014 this power supply will improve
the stability of the sine wave current used to drive the
synchrotron magnets, as well as allowing these magnets to
operate in @ mode suitable with higher injection energies
possible in future ISIS upgrades. The new power supply and
associated systems will be housed in a new extension building
due for completion later this year.

Architects impression of the building extension for the synchrotron main magnet
power supply upgrade program.
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New pumps for
ISIS cooling water

The cooling tower water circuit is the backbone ISIS, but
the pumps and tower gearbox drive fans were installed
around 1962. They have therefore recently been replaced
with more efficient pumps, motors and inverter drives,
reducing electricity costs, water usage and chemical
treatment costs.

Right: Brian Hipwell working on one of the cooling water pump units.

The most efficient chillers
on Earth

ISIS synchrotron hall air conditioning is a vital for ISIS operations.
The old unreliable chillers, which were continually under repair,
have been replaced by state of the art Turbo-Corr units. These
have magnetic levitation bearings with only one moving part, and
are oil free, low noise, light-weight and low maintenance unit,
with an energy usage of 30% - 50% of the old units.

Below: John Govans - alongside one of the chillers




ACCELERATOR AND TARGET NEWS

Making stripping foils
for ISIS

Stripping foils are used to remove the electrons from the
negative hydrogen ions that are accelerated in the ISIS
linac. This process creates bare protons, which are then
accelerated in the synchrotron.

The ISIS Vacuum Section is responsible for making these
stripping foils. This is a time consuming and delicate
operation. The process starts with annealing a 0.1Tmm
thick sheet of aluminium which is then anodized before
being etched in a solution containing bromine until it is
0.3mm thick. The foil is then coated with approximately
10nm of aluminium before being stored in specially
designed containers. Last year a new coating machine was
purchased which has greatly improved the foil
manufacturing process, with fewer breakages now
occurring during the coating process.

Below: Geoff Matthews (ISIS) loading foils into the new coater.

Replacing tank 4 of the ISIS
linear accelerator (linac)

Design drawing of the linac test tank.

The largest components of the ISIS linac are four drift
tube tanks. Tank 4 was designed back in 1973 and is
now showing signs of wear after many years of
service. Its replacement is due to happen in 2018,
which means already starting the design, build and
testing process of the new 12m long tank. A test tank
(1/6 the length of the current tank) is being designed
first to provide proof of concept.
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Left: Scanning the mock-up of the TS-1 target, with CAD comparison
of the scanned data below.

Below: ISIS accelerator diagnostics team members Hayley Smith,
Sarah Fisher and Bryan Jones.

o

3D digitising and scanning | Spent target
i

The ISIS accelerator design group have purchased a 3D
digitising and scanning system from GOM UK. The system
allows areas to be scanned to provide detailed position
information of components. Once data has been captured
and processed it can be exported into CAD software, or
CAD models can be imported into the GOM software for
comparison and or Inspection.

The ISIS Target Transportation flask loaded with a spent target ready for
transportation to Sellafield.

The ISIS neutron target is replaced periodically. Used
targets, which are very radioactive, need to be
disposed of at Sellafield, but the project to transport
them is complex and requires very careful planning.
Disposal of two targets was a major project for Target
Operations Group this year, working with ISIS and RAL

radiation protection staff.
The RF section of the ISIS Synchrotron Group. Left to right: Andrew Seville, p 3 1

Rob Mathieson, lan Gardner, Derek Bayley and Julian Brower.
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Cara Morgan (Oxford University) and
Jordan Petkov (Unilever) using Inter for
adsorption of surfactant mixtures.

As one of the key scientific tools in the investigation of matter, neutrons have a major role to
play in the solution of near-market and applied scientific problems that are tackled in both

industry and academia.

Traditionally, industry has made effective use of ISIS
through its collaborations with the university sector. These
projects, some of which are co-funded by UK research
councils, access the ISIS instrument suite through the
standard beam time proposal system.

In the two proposal rounds of 2012, ISIS received

120 proposals with industrial partners. These involved
between them around 50 separate companies, and
requested 420 days of beamtime on 20 different ISIS
instruments. Typical science areas include soft matter and
polymer studies, engineering strain measurements and
catalysis.

A recent ISIS study has enabled catalyst researchers at
Evonik Industries to understand exactly how the widely-
used Lindlar catalyst, which the company makes and
supplies to a range of industrial customers, works at the
atomic scale in unprecedented detail. Dr Peter Albers of
Evonik Industries’ central analytical service provider AQura
GmbH explains; “The results generated by ISIS provided us

with the missing piece of the jigsaw. We now know
precisely how the Lindlar catalyst behaves and why it is so
effective at preventing alkane production.”

Inelastic neutron scattering spectra of the Lindlar catalyst recorded on Maps. The

clean catalyst is shown in red and after absorption of hydrogen in blue. The
difference spectrum in black demonstrates the generation of PdH.

S(Qw) (arb units)
T

Energy transfer (meV)



Technology development in
partnership with industry

In addition to industry using neutron and muon beams to
investigate commercially-relevant materials, ISIS also works
with industrial partners to develop new capabilities — resulting
in benefits both to ISIS and to the company involved.

For example, ISIS has worked with Applied Scintillation
Technologies Ltd, based in Harlow, UK, a specialist supplier of
scintillator materials for neutron detectors. AST has supplied
over 180 square metres of specialist scintillator for neutron
detectors to ISIS since 1988. “Our long and valued relationship
with the detector scientists at ISIS has helped keep us at the
forefront of neutron detection technologies”, says Stuart
Quinn, Sales and Commercial Director at AST.

ISIS has a long-standing collaboration with Oxford Instruments
(Ol) which has included working together with Ol on designs
for cryogen-free magnet systems and cryostats suitable for
very low temperature applications.

Far right: Quintino Mutamba of the ISIS detector group with a fibre coded neutron
scintillator detector module for the Polaris diffractometer. Thirty-eight of these detector
modules, encompassing more than 400,000 m of fibre optic, are installed in the Polaris
vacuum tank visible in the background.

Near right: The Oxford ‘Isistat’, a cryogen-free system designed by a collaboration
between ISIS and Oxford Instruments.

| The ISIS collaborative
" R&D programme

i,

Y, ‘- A new venture between ISIS and STFC's Innovations
7 Department has further reinforced the neutron’s position
- as a fundamental industrial research tool: the ISIS

Collaborative R&D (ICRD) programme.
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This scheme was started in 2011 to widen the use of ISIS
by industry. The programme offers a new way for
industry to work in partnership with ISIS, aiming to
provide the right conditions for industry to tackle its
research problems.

The 2011/12 year saw an enthusiastic take-up by the

- - industrial sector with 53 days being allocated to
bﬂ:ﬁmﬁs’% 9 proposals involving 7 different companies. In the first
soft-matter, Engineering g six months of the 2012/13 year, 6 proposals involving
204 pOlymers g S 16 companies have been allocated a further 41 days of
32% SRR time under the scheme with several more proposals in
the preparation stage.

Mate.l'lal - Above: Shanmukha Moturu (Open University) preparing to measure residual
ch_emlstry stresses in stainless steel plates with a three-pass groove weld. This
and interfaces measurement was part of an ICRD proposal from EdF Energy in collaboration
16% with the Open University.

Left: ICRD programme beam days by scientific theme. 3 3
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Training the next generation of scientists and engineers is a key feature of the work that goes on
at ISIS. From visits by school students, work experience student placements, apprentices,
sandwich students and graduates, to training courses for PhD students, ISIS provides many
opportunities young people to learn about science and engineering.

Above: Rob Williamson (ISIS) touring ISIS with
students from Marling School, Stroud, plus
some French exchange students from Lycée
Maine de Biran High School, Bergerac.

Right: Students from Royal Grammar School,
Guildford, visiting ISIS as part of the Particle
Physics Masterclass held at RAL in March.

Third year apprentice Daniel Smith working on the
7 kbar pressure system in the ISIS pressure lab.

Apprentices

ISIS takes apprentices from age 16 as
part of the STFC apprentice scheme.
They train in electrical, electronic or
mechanical engineering, and spend
time working on ISIS projects as well
as learning at college. Their four-year
apprenticeship equips them with
valuable skills for their future work.

Schools visits

ISIS regularly hosts visits from school students. In the 2011/2012 year, around
700 students aged between 11 and 18 visited. In addition, ISIS staff members
are science and engineering ambassadors who will visit schools and help with

other events for young people.

Johnny Boxall (former graduate trainee, now an ISIS
staff member) and current graduate trainee Hayley
Smith, talking about their work during a visit from
Marling School, Stroud.

STFC Graduate
Scheme

ISIS regularly takes graduates as part
of the STFC Graduate Training
Scheme. Graduates work alongside
ISIS staff on real instrument, sample
environment or accelerator projects,
and benefit from an in-house training
programme in personal and
professional skills.

Tim Hellyer from Magdalen College School, Oxford,
gaining work experience at ISIS.

Work experience
students

ISIS regularly takes work experience
students for a one or two week
period over the summer, as part of
STFC's work experience scheme.




Training for PhD students

Around 60%-70% of UK proposals to ISIS involve
students. In year 2011/12, over 330 individual UK PhD
students came to ISIS to be involved with experiments.
Their experiences whilst at the facility provide valuable
training — not just in neutron scattering or muon
spectroscopy, but also in use of low temperature \
systems, computing and data
analysis.

In addition, ISIS provides more
formal training courses — for
example, the regular
Neutron Training Course, the \
Muon Training School and the
Oxford Neutron Summer
School. Through such events
PhD students get a good
grounding in the theory and
applications of neutrons and muons,
as well as practical experience
running experiments on ISIS instruments.

Above right: Lucy Clark (St. Andrew’s University) and Christina
Schaeffler (Nottingham Trent University) using the Argus muon
spectrometer during the ISIS muon training school.

Below right: Students at the Oxford Neutron Summer School visiting ISIS.

.....

Sandwich students

ISIS hosts several sandwich students each year. They
normally come for one year, part-way through their
university course, to gain experience of using their
learning in a real-world environment.

Left: Amandeep Hundal (right) during her sandwich year at ISIS as part of

the ISIS communications team. She is seen here with Stephen Cox and Peter
Phillips (ISIS) with a dilution refrigerator in the ISIS hall. 3 5



ISIS bids a fond farewell to Andrew Taylor...

...but he's not going very far! Andrew was Director of ISIS for almost 20 years. Early this year he
was appointed STFC Executive Director for National Laboratories, which includes ISIS but also
the wide variety of other facilities and departments at Rutherford Appleton and Daresbury
Laboratories. As Uschi Steigenberger notes in her Foreword to this review, Andrew leaves

behind him a huge legacy of investment, development and success at ISIS.

Prof Robert McGreevy has been appointed to succeed Andrew as ISIS Director starting |

Division at ISIS. Prior to this he was Director of the Studsvi e
.. Neutron Research Laboratory at Uppsala University, Swed'er;w;—_"".::..":.'I

Uschi Steigenberger presents Andrew Taylor with framed photos of the ISIS target stations.

Left: Andrew Taylor receiving an honorary
0 cience degree from Glasgow University
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Above: Magnetic charge moving apart under the influence of an
applied magnetic field.

ISIS researchers win
prestigious Europhysics prize

The 2012 Europhysics Prize for condensed matter physics
was awarded to ISIS user Professor Steve Bramwell
(London Centre for Nanotechnology and University
College London), Claudio Castelnovo (Royal Holloway
University of London and ISIS Theoretical Physics Group)
and their colleagues, for the prediction and measurement
of magnetic monopoles in a magnetic material known as a
spin ice.

Claudio Castelnovo and colleagues predicted that
individual tetrahedral of atoms in spin ice could develop a
slight imbalance in their spins and act as tiny, localised
north or south poles. The prediction of free magnetic
monopoles was verified in a series of neutron scattering
and muon spectroscopy experiments by Bramwell and
others at ISIS and elsewhere.

[SIS PULSED NEUTRON

AND MUON SOURCE

Above: Students at the ISIS Muon Training School in May.

Muon training school

ISIS ran a muon training school in May with lectures to
give postdoctoral and postgraduate students an
introduction to the muon technique, together with
practical experience of running muon experiments on ISIS
muon spectrometers.

Twenty-five years of muons at ISIS!

Friday 23 March 2012 saw the 25th anniversary of muon
science at ISIS. First muons at ISIS were produced on a
single beamline and instrument on 23 March 1987. Since
then the ISIS muon facilities have grown from one to
seven experimental areas, including the Japanese-funded
RIKEN-RAL muon facility. During the past 25 years, over
1000 science publications have come from the ISIS muon
instruments, and many hundreds of researchers have
visited ISIS to use muons.

A gathering of ISIS
muon group
members, muon users
and ISIS staff to
celebrate 25 years of
muons at ISIS. Other
cakes were also
provided in addition
to just the one
shown!
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A YEAR AROUND ISIS

Over 500 visitors
discover the joy of
science at ISIS open day

More than 500 people visited ISIS on Saturday 28
January 2012. The ISIS Family and Friends Open Day
allowed staff to proudly showcase their work to those
closest to them who listen every day to their tales from
the workplace. Visitors explored the vast buildings
learning about atoms and molecules, particle
accelerators and modern science.

"There was a great atmosphere in the place — and it
was extremely rewarding to see staff from ISIS
showing off their facility to their family and friends.
There was a fantastic feeling of pride in their
achievement of running their facility."

A visitor to the facility.

Below: Science demonstrations at the ISIS family and friends day.

Richard Heenan (ISIS) helping students on the neutron training course to
analyse data.

The ISIS Practical Neutron Training Course is aimed at
PhD and post-doctoral researchers who have little or
no experience of neutron scattering, but whose future
research program aims to make use of neutron
scattering techniques. The 10-day course was run again
in May this year, and saw students learning about the
theory, applications and practicalities of neutron
scattering through hands-on time on the ISIS neutron
instruments.
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Design drawing of the Larmor instrument.

Larmor is a new ISIS instrument
presently under construction on
the Second Target Station. It will
use the spin of the neutron to
open up new techniques for
studies of the atomic and
molecular properties of materials.
In addition to UK contributions for
the instrument construction, the
Netherlands Organisation for
Scientific Research (NWO) and a
consortium of Netherlands
Universities (led by TU Delft) are
adding to the fund. The Dutch
team have been awarded around
€4M for the development of spin
manipulation devices for Larmor.

ISIS saw two retirements from the Molecular
Spectroscopy science group this year: John
Tomkinson (left) and Jerry Mayers, both left ISIS after
many years of neutron scattering.

ISIS PULSED NEUTRON AND MUON SOURCE

Dr Sylvia McLain of the University
of Oxford was awarded the
prestigious B.T.M. Willis Prize for
neutron scattering at the UK
Neutron and Muon User Meeting
held at RAL in April.

| Sylvia McLain, winner of the Willis Prize for

| neutron scattering, being presented with her
award by Ali Zarbakhsh, Chair of the Neutron
Scattering Group of the Institute of Physics and
Royal Society of Chemistry.
The award was in recognition of
her studies of a broad range of
biological molecules and their

interactions at the atomic and

@ olecular level in the presence of

water.

Delegates at the ISIS-run European Spallation Source
symposium ‘Materials engineering at a long pulse
source’ held at RAL in December.

Prof Jeff Penfold, winner of the 2013 Rideal
Award from the Society of the Chemical Industry.

Professor Jeff Penfold, STFC Senior
Fellow and ISIS Senior scientist, has
won a prestigious award from the
Society of the Chemical Industry,
The Rideal Lectureship. Jeff's work
has been highlighted because of his
major scientific contributions to
surfactant, colloid and interface

| science. Next year there will be a
special symposium in honour of
Jeff's work: ‘The Impact and Future

P of Scattering Techniques in Soft

Matter’, 18-19 March 2013, Keble
College Oxford.

The Molecular Spectroscopy User Group met at

Cosener’s House in November. User Groups provide a

valuable way for ISIS users to hear about latest

science and development news from ISIS, and discuss

future facility requirements. 3 9




Andrea Perrin (University of Durham) uses
Sandals to study the mechanism of actit
clathrate hydrate inhibitor relevant to the

petrochemical industry.

Debsundhu Bhowmik (Donostia
Inter-national Physics Centre, Spain)
investigating the dynamics of polymer/
polymer nanocomposites on IRIS.

Bombelli and Paul McNaughter (Unit
East Anglia) to understand the structure of
constrained polymer thin-films using Offspec.

Below: Ines Collings (Oxford University)
using Gem to explore the local structure of
the order/disorder ferroelectric transition
in [ND,J[Zn(DCOO),].

Samples are prepared by Francesca m 1.'

Below: ISIS users Rap Smith and Michael Smidman
(University of Warwick) with instrument scientist
_Adrian Hillier investigate the role of the electron-
phonon interaction in non-centrosymmetric
% superconductors using MuSR.




There are seven ISIS Facility
Access Panels (FAPs) covering"
variety of science areas studiec
by neutrons and muons. Each | AP
consists of experts in their s
field from the international
research community. The FAF
meet twice per year, roughly six
weeks after each ISIS proposal
deadline. They judge all proposal
received based on their scientific
merit and timeliness.

<
!

{
5

Bella Lake (Berlin) discussing Excitations Members of the Engineering FAP. Chris Hardacre (Queen’s University Meigan Aronson (Stony Brook, USA)
proposals. Belfast) and Daniel Bowron (ISIS) during the muon FAP.
considering disordered materials science.

Below: Ali Zarbakhsh (Queen
Mary University of London),
right, considering proposals in
the Large Scale Structures
FAP with Max Skoda (ISIS).
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SIS PULSED NEUTRON AND MUON SOURCE

\I‘\‘ Publications relate to all
work carried out at ISIS.

. \;" Listed here are
-~ 402 pl.Jblications
A - resulting from work at
" 4 the facility that were
: ) published in calendar
5 year 2011.
_

43



44

B. Abbey, S. Y. Zhang, W. Vorster, and
A. M. Korsunsky:

'Reconstruction of axisymmetric
strain distributions via neutron strain
tomography', Nuclear Instruments &
Methods in Physics Research Section
B-Beam Interactions with Materials and
Atoms, 2011, 270, 28-35.

M. Alessandroni, A. M. Paradowska,

E. P. Cippo, R. Senesi, C. Andreani,

G. Gorini, P. Montedoro, F. Chiti, D. Sala,
and D. Spinelli:

‘Investigation of Residual Stress
Distribution of wheel rims using
neutron diffraction’, Residual Stresses
Viii, 2011, 681, 522-526.

R. Ashkar, W. L. Schaich, V. O. de Haan,
A. A. van Well, R. Dalgliesh, J. Plomp,
and R. Pynn:

Dynamical theory: Application to
spin-echo resolved grazing incidence
scattering from periodic structures’,
Journal of Applied Physics, 2011,
110(10).

B. Abbey, S. Y. Zhang, M. Xie, X. Song,
and A. M. Korsunsky:

'Neutron strain tomography using
Bragg-edge transmission’,
International Journal of Materials
Research, 2011, 103(2), 234-241.

T. Adachi, Y. Tanabe, K. Suzuki, Y. Koike,
T. Suzuki, T. Kawamata, and
|. Watanabe:

'‘Development of Cu-spin correlation
in Bi; 74Pby 35Sr; g5CU;.,Zny O, 4 high-
temperature superconductors
observed by muon spin relaxation’,
Physical Review B, 2011, 83(18).

P. C. Aeberhard, K. Refson,
P. P. Edwards, and W. I. F. David:

'High-pressure crystal structure
prediction of calcium borohydride
using density functional theory’,
Physical Review B, 2011, 83(17).

H. Afifi, M. A. da Silva, C. Nouvel,

J.-L. Six, C. Ligoure, and C. A. Dreiss:
'Associative networks of cholesterol-
modified dextran with short and long
micelles’, Soft Matter, 2011, 7(10),
4888-4899.

H. Afifi, G. Karlsson, R. K. Heenan, and
C. A. Dreiss:

‘Solubilization of oils or addition of
monoglycerides drives the formation
of wormlike micelles with an
elliptical cross-section in cholesterol-
based surfactants: a study by
rheology, SANS, and cryo-TEM',
Langmuir, 2011, 27(12), 7480-7492.

G. G. Alexander, R. Cubitt,

R. M. Dalgliesh, C. Kinane,

R. M. Richardson, and H. Zimmermann:
'A neutron reflection study of surface
enrichment in nematic liquid
crystals', Physical Chemistry Chemical
Physics, 2011, 13(32), 14784-14794.

A. Amieiro-Fonseca, S. R. Ellis,

C. ). Nuttall, B. E. Hayden, S. Guerin,

G. Purdy, J. P. Soulie, S. K. Callear,

S. D. Culligan, W. I. F. David,

P. P. Edwards, M. O. Jones, S. R. Johnson,
and A. H. Pohl:

'A multidisciplinary combinatorial
approach for tuning promising
hydrogen storage materials towards
automotive applications’, Faraday
Discussions, 2011, 151, 369-384.

E. Assuncao, S. Ganguly, D. Yapp, S.
Williams, and A. Paradowska:

‘Characterisation of residual stress
state in laser welded low carbon
mild steel plates produced in keyhole
and conduction mode', Science and
Technology of Welding and Joining,
2011, 16(3), 239-243.

S. Avci, O. Chmaissem,

E. A. Goremychkin, S. Rosenkranz,

J. P. Castellan, D. Y. Chung, I. S. Todoroy,
J. A. Schlueter, H. Claus,

M. G. Kanatzidis, A. Daoud-Aladine,

D. Khalyavin, and R. Osborn:

'Magnetoelastic coupling in the
phase diagram of Ba,_,K/Fe,As, as
seen via neutron diffraction’,
Physical Review B, 2011, 83(17).

E. Amit, A. Keren, J. S. Lord, and P. King:

'A precise measurement of the
oxygen isotope effect on the Neel
temperature in cuprates’, Advances in
Condensed Matter Physics, 2011.

V. K. Anand, D. T. Adroja, and

A. D. Hillier:

'Ferromagnetic cluster spin-glass
behavior in PrRhSn;', Physical Review
B, 2011, 85(1).

V. K. Anand, D. T. Adroja, A. D. Hillier,
W. Kockelmann, A. Fraile, and
A. M. Strydom:

'Complex magnetic behavior in the
novel Kondo lattice compound
CeRhSny', Journal of Physics-Condensed
Matter, 2011, 23(27).

S. Agrestini, C. L. Fleck, L. C. Chapon,
C. Mazzoli, A. Bombardi, M. R. Lees, and
O. A. Petrenko:

'Slow magnetic order-order
transition in the spin chain
antiferromagnet Ca;Co,0,', Physical
Review Letters, 2011, 106(19).

R. Ahmed, N. H. Faisal,
A. M. Paradowska, M. E. Fitzpatrick, and
K. A. Khor:

‘Neutron diffraction residual strain
measurements in nanostructured
hydroxyapatite coatings for
orthopaedic implants', Journal of the
Mechanical Behavior of Biomedical
Materials, 2011, 4(8), 2043-2054.

D. Aili, P. Gryko, B. Sepulveda,

J. A. G. Dick, N. Kirby, R. Heenan,

L. Baltzer, B. Liedberg, M. P. Ryan, and
M. M. Stevens:

‘Polypeptide folding-mediated tuning
of the optical and structural
properties of gold nanoparticle
assemblies’, Nano Letters,

2011, 11(12), 5564-5573.

P. W. Albers, K. Moebus, C. D. Frost, and
S. F. Parker:

‘Characterization of beta-palladium
hydride formation in the Lindlar
catalyst and in carbon-supported
palladium’, Journal of Physical
Chemistry C, 2011, 115(50),
24485-24493.

V. K. Anand, D. T. Adroja, A. D. Hillier,
J. Taylor, and G. Andre:

'Signatures of spin-glass behavior in
the induced magnetic moment
system PrRuSi;', Physical Review B,
2011, 84(6).

V. K. Anand, A. D. Hillier, D. T. Adroja,
A. M. Strydom, H. Michor,

K. A. McEwen, and B. D. Rainford:
‘Specific heat and mu SR study on
the noncentrosymmetric
superconductor LaRhSi,', Physical
Review B, 2011, 83(6).

C. Andreani, D. Colognesi,

A. Pietropaolo, and R. Senesi:
‘Ground state proton dynamics in
stable phases of water', Chemical
Physics Letters, 2011, 518, 1-6.

Anupam, V. K. Anand, Z. Hossain,
D. T. Adroja, and C. Geibel:

‘Signatures of spin-glass behaviour in
Prir,B, and heavy fermion behaviour
in Prir,B,C', Journal of Physics-
Condensed Matter, 2011, 23(37).

R. Ashkar, V. O. de Haan,

A. A.van Well, R. Dalgliesh, J. Plomp,
M. R. Fitzsimmons, W. L. Schaich, and
R. Pynn:

‘Comparison of dynamical theory and
phase-object approximation for
neutron scattering from periodic
structures’, Journal of Applied
Crystallography, 2011, 44, 958-965.

M. Azuma, W.-t. Chen, H. Seki,

M. Czapski, S. Olga, K. Oka,

M. Mizumaki, T. Watanuki, N. Ishimatsu,
N. Kawamura, S. Ishiwata, M. G. Tucker,
Y. Shimakawa, and |. P. Attfield:
'Colossal negative thermal expansion
in BiNiO; induced by intermetallic
charge transfer’,

Nature Communications, 2011, 2.

E. Babcock, S. Boag, C. Beecham,
T. E. Chupp, T. R. Gentile, G. L. Jones,
A. K. Petukhov, and T. G. Walker:

‘Effects of high intensity neutron flux
on in-situ spin-exchange optical
pumping of *He’, Jcns Workshop on
Modern Trends in Production and
Applications of Polarized 3He',

(ed. E. G. T.I. A. Babcock), 2011.

A. Baczmanski, L. Le Joncour,

B. Panicaud, M. Francois, C. Braham,
A. M. Paradowska, S. Wronski,

S. Amara, and R. Chiron:

'Neutron time-of-flight diffraction
used to study aged duplex stainless
steel at small and large deformation
until sample fracture', Journal of
Applied Crystallography, 2011, 44,
966-982.

A. S. Bailey, R. W. Hughes,
P. Hubberstey, C. Ritter, R. I. Smith, and
D. H. Gregory:

'New ternary and quaternary barium
nitride halides: synthesis and crystal
chemistry', Inorganic Chemistry, 2011,
50(19), 9545-9553.

P. ). Baker, I. Franke, F. L. Pratt,
T. Lancaster, D. Prabhakaran, W. Hayes,
and S. J. Blundell:

'Probing magnetic order in LIMPO,
(M = Ni, Co, Fe) and lithium diffusion
in Li,FePO,’', Physical Review B, 2011,
84(17).

P. ). Baker, J. S. Lord, and
D. Prabhakaran:

'Dynamic fields in the partial
magnetization plateau of Ca;Co,0,’,
Journal of Physics-Condensed Matter,
2011, 23(30).

C. Baldock, A. F. Oberhauser, L. Ma,

D. Lammie, V. Siegler, S. M. Mithieux,
Y. Ty, J. Y. H. Chow, F. Suleman,

M. Malfois, S. Rogers, L. Guo,

T. C.Irving, T. ). Wess, and A. S. Weiss:

'Shape of tropoelastin, the highly
extensible protein that controls
human tissue elasticity', Proceedings
of the National Academy of Sciences of
the United States of America, 2011,
108(11), 4322-4327.

P. Baloh, H. Grothe, K. Whitmore,

S. F. Parker, B. Martin Llorente, and

R. Escribano:

'Spectroscopic investigation of nitric
acid monohydrate’, Molecular Physics,
2011, 109(17-18), 2083-2093.

M. Barbagallo, T. Stollenwerk, |. Kroha,
N. J. Steinke, N. D. M. Hine,

J. F. K. Cooper, C. H. W. Barnes,

A. lonescu, P. M. D. S. Monteiro,

J. Y. Kim, K. R. A. Ziebeck, C. J. Kinane,
R. M. Dalgliesh, T. R. Charlton, and

S. Langridge:

'Thickness-dependent magnetic
properties of oxygen-deficient EuO’,
Physical Review B, 2011, 84(7).

P. G. Barnes, G. M. Cross, B. S. Drumm,
S. A. Fisher, S. J. Payne, A. Pertica, and
C. C. Wilcox:

'A micro-channel plate based gas
ionization profile monitor with
shaping field electrodes for the ISIS
H-injector’, IPAC'T1, 2011, 1371-1373.

E. R. Barney, A. C. Hannon, and

D. Holland:

'Short-Range Order and Dynamics in
Crystalline alpha-TeO,', Journal of
Physical Chemistry C, 2011, 116(5),
3707-3718.

E. R. Barney, A. C. Hannon,
N. Laorodphan, and D. Holland:

‘Influence of lone-pair cations on the
germanate anomaly in glass', Journal
of Physical Chemistry C, 2011, 115(30),
14997-15007.

E. R. Barney, A. C. Hannon,
0. N. Senkov, J. M. Scott, D. B. Miracle,
and R. M. Moss:

'A neutron and X-ray diffraction

study of Ca-Mg-Cu metallic glasses’,
Intermetallics, 2011, 19(7), 860-870.

F. Barroso-Bujans, F. Fernandez-Alonso,
S. Cerveny, S. F. Parker, A. Alegria, and
J. Colmenero:

'Polymers under extreme two-
dimensional confinement:
poly(ethylene oxide) in graphite
oxide', Soft Matter, 2011, 7(16),
7173-7176.

L. A. E. Batista de Carvalho,
M. P. M. Marques, C. Martin, S. F. Parker,
and J. Tomkinson:

'Inelastic neutron scattering study of
Pt(ll) complexes displaying
anticancer properties’,
Chemphyschem, 2011, 12(7),
1334-1341.

C. ). Beecham, S. Boag, C. D. Frost,

T. ). McKetterick, J. R. Stewart,

K. H. Andersen, P. M. Bentley, and

D. Jullien:

*He polarization for ISIS TS2 phase 1

instruments', Physica B-Condensed
Matter, 2011, 406(12), 2429-2432.




R.J. Bennett, G. P. Skoro, ). Back,
J. Brooks, T. R. Edgecock, S. A. Gray,

).
S.
A. ). McFarland, K. J. Rodgers, and
C. N. Booth:

‘Lifetime and strength tests of
tantalum and tungsten under thermal
shock for a Neutrino Factory target’,
Nuclear Instruments & Methods in
Physics Research Section a-Accelerators
Spectrometers Detectors and
Associated Equipment, 2011, 646(1),
1-6.

T. D. Bennett, D. A. Keen, J.-C. Tan,
E. R. Barney, A. L. Goodwin, and

A. K. Cheetham:

‘Thermal amorphization of zeolitic
imidazolate frameworks',
Angewandte Chemie-International
Edition, 2011, 50(13), 3067-3071.

T. D. Bennett, P. Simoncic,

S. A. Moggach, F. Gozzo, P. Macchi,
D. A. Keen, J.-C. Tan, and

A. K. Cheetham:

'Reversible pressure-induced
amorphization of a zeolitic
imidazolate framework (ZIF-4)',
Chemical Communications, 2011,
47(28), 7983-7985.

R. 1. Bewley, . W. Taylor, and
S. M. Bennington:

'LET, a cold neutron multi-disk
chopper spectrometer at ISIS’,
Nuclear Instruments & Methods in
Physics Research Section a-Accelerators
Spectrometers Detectors and
Associated Equipment, 2011, 637(1),
128-134.

P. K. Biswas, G. Balakrishnan,

D. M. Paul, M. R. Lees, and A. D. Hillier:
"Two-gap superconductivity in
Lu,Fe,Sis: A transverse-field muon
spin rotation study’, Physical Review B,
20711, 83(5).

P. K. Biswas, M. R. Lees, A. D. Hillier,
R. 1. Smith, W. G. Marshall, and

D. M. Paul:

'Structure and superconductivity of

two different phases of Re;W',
Physical Review B, 2011, 84(18).

M. M. Bloksma, S. Rogers,
U. S. Schubert, and R. Hoogenboom:

'Main-Chain Chiral Poly
(2-oxazoline)s: Influence of alkyl
side-chain on secondary structure
formation in solution’, Journal of
Polymer Science Part a-Polymer
Chemistry, 2011, 49(13), 2790-2801.

M. Boin, A. Hilger, N. Kardjilov,
Y. Zhang, E. C. Oliver, |. A. James,
C. Randau, and R. C. Wimpory:

'Validation of Bragg edge
experiments by Monte Carlo
simulations for quantitative texture
analysis’, Journal of Applied
Crystallography, 2011, 44, 1040-1046.

M. Boin, R. C. Wimpory, A. Hilger,

N. Kardjilov, S. Y. Zhang, M. Strobl, and
lop:

'Monte Carlo simulations for the
analysis of texture and strain
measured with Bragg edge neutron
transmission’, 5th European
Conference on Neutron Scattering
(ECNS), Prague, Czech Republic,

Jul 17-21, 2011.

M. Bonini, L. Zalewski, E. Orgiu,
T. Breiner, F. Doetz, M. Kastler, and
P. Samori:

'H-bonding tuned self-assembly of
phenylene-thiophene-thiophene-
phenylene derivatives at surfaces:
structural and electrical studies’,
Journal of Physical Chemistry C, 2011,
115(19), 9753-9759.

A. Borgschulte, E. Callini, B. Probst,

A. Jain, S. Kato, O. Friedrichs,

A. Remhof, M. Bielmann,

A. ). Ramirez-Cuesta, and A. Zuttel:
'Impurity gas analysis of the
decomposition of complex hydrides’,
Journal of Physical Chemistry C, 2011,
115(34), 17220-17226.

A. Borgschulte, R. Gremaud, A. Zuettel,
P. Martelli, A. Remhof,

A. . Ramirez-Cuesta, K. Refson,

E. G. Bardaji, W. Lohstroh, M. Fichtner,
H. Hagemann, and M. Ernst:
'Experimental evidence of librational
vibrations determining the stability
of calcium borohydride’, Physical
Review B, 2011, 83(2).

A. Borgschulte, A. Jain,

A. . Ramirez-Cuesta, P. Martelli,

A. Remhof, O. Friedrichs, R. Gremaud,
and A. Zuettel:

'Mobility and dynamics in the
complex hydrides LiAlH, and LiBH,',
Faraday Discussions, 2011, 151,
213-230.

A. Borowska-Centkowska, F. Krok,
|. Abrahams, W. Wrobel, |. R. Dygas,
and S. Hull:

'"Thermal variation of structure and

electrical conductivity in Bi,,WO,,’,
Solid State lonics, 2011, 202(1), 14-21.

L. Bossoni, P. Carretta, R. Nath,

M. Moscardini, M. Baenitz, and

C. Geibel:

'NMR and mu SR study of spin
correlations in SrZnVO(PO,),: an
S=1/2 frustrated magnet on a square
lattice’, Physical Review B, 2011, 83(1).

P. Brown, C. Butts, R. Dyer, |. Eastoe,
I. Grillo, F. Guittard, S. Rogers, and

R. Heenan:

'Anionic surfactants and surfactant
ionic liquids with quaternary
ammonium counterions', Langmuir,
2011, 27(8), 4563-4571.

C. L. Bull, A. Bocian, H. Hamidov,
K. V. Kameney, R. J. Nelmes, and
J. S. Loveday:

'Note: Achieving quasi-hydrostatic
conditions in large-volume toroidal
anvils for neutron scattering to
pressures of up to 18 GPa’, Review of
Scientific Instruments, 2011, 82(7).

D. ). Bull, N. Sorbie, G. Baldissin,
D. Moser, M. T. F. Telling, R. I. Smith,
D. H. Gregory, and D. K. Ross:

'In situ powder neutron diffraction
study of non-stoichiometric phase
formation during the hydrogenation
of Li;N', Faraday Discussions, 2071,
151, 263-270.

M. Burbano, D. Marrocchelli, B. Yildiz,
H. L. Tuller, S. T. Norberg, S. Hull,
P. A. Madden, and G. W. Watson:

'A dipole polarizable potential for
reduced and doped CeO, obtained
from first principles', Journal of
Physics-Condensed Matter, 2011,
23(25).

G. Burca, J. A. James, W. Kockelmann,
M. E. Fitzpatrick, S. Y. Zhang, |. Hovind,
and R. van Langh:

'A new bridge technique for neutron
tomography and diffraction
measurements’, Nuclear Instruments
and Methods in Physics Research
Section a-Accelerators Spectrometers
Detectors and Associated Equipment,
2011, 651(1), 229-235.

S. Cai, M. R. Daymond, R. A. Holt, and
E. C. Oliver:

'Evolution of internal strains in a two
phase zirconium alloy during cyclic
loading', Acta Materialia, 2011, 59(13),
5305-53179.

A. Cairns, A. Thompson, M. Tucker,
J. Haines, and A. Goodwin:

'Rational design of materials with
extreme negative compressability’,
J. Am. Chem. Soc., 2011, 134, 4454 -
4456.

S. K. Callear, E. A. Nickels, M. O. Jones,
M. Matsuo, S.-I. Orimo, P. P. Edwards,
and W. I. F. David:

'Order and disorder in lithium

tetrahydroborate’, Journal of Materials
Science, 2011, 46(2), 566-569.

S. K. Callear, J. Spencer, H. Patel,
J. ). Deadman, and M. B. Hursthouse:

'Crystal Structures of two
palladacycles from the C-H
activation of 2-(thiophen-2-yl)
pyridine’, Journal of Chemical
Crystallography, 2011, 41(4), 523-527.

0. Cambon, G. M. Bhalerao,
D. Bourgogne, ). Haines, P. Hermet,
D. A. Keen, and M. G. Tucker:

'Vibrational origin of the thermal
stability in the high-performance
piezoelectric material GaAsO,’,
Journal of the American Chemical
Society, 2011, 133(20), 8048-8056.

M. Campang, A. Teichert, S. Clarke,

R. Steitz, J. R. P. Webster, and

A. Zarbakhsh:

‘Surfactant adsorption at the metal-
oil interface’, Langmuir, 2011, 27(10),
6085-6090.

C. Campbell, C. Jensen, D. H. Gregory,
A. Fisher, S. Parker, M. Feiters, V. Ting,
V. Paul-Boncour, D. K. Ross, F. Cuevas,
S. Deledda, S. Eijt, C. Entwistle,

E. Akiba, C. Skipper, A. Lovell,

S. R. Johnson, M. Latroche, A. I. Bevan,
H. Reardon, D. Book, |. Soulie, T. Mays,
F. Fernandez-Alonso, A. H. Pohl,

C. ). Nuttall, D. Gregory, I. Morrison,

T. Autrey, D. Reed, C. Wood,

L. Pickering, A. Hill, and W. I. F. David:

'General discussion’, Faraday
Discussions, 2011, 151, 385-397.

A. Bungau, R. Cywinski, R. J. Barlow,

C. Bungau, P. . C. King, and J. S. Lord:
'GEANT4 modelling of heat
deposition into the ISIS muon target’,
PAC'11, 2011, 814-816.

P. Carretta and A. Keren:

'NMR and mu SR in highly frustrated
magnets', in 'Introduction to
frustrated magnetism: materials,
experiments, theory’, (ed. C. M. P. M.
F. Lacroix), 79-105; 2071.

P. Carretta, G. Prando, S. Sanna,

R. De Renzi, C. Decorse, and P. Berthet:
'Evidence for impurity-induced
frustration in La,CuO,’, Physical
Review B, 2011, 83(18).

J. P. Castellan, S. Rosenkranz,

E. A. Goremychkin, D. Y. Chung,

|. S. Todorov, M. G. Kanatzidis, I. Eremin,
J. Knolle, A. V. Chubukov, S. Maiti,

M. R. Norman, F. Weber, H. Claus,

T. Guidi, R. I. Bewley, and R. Osborn:
'Effect of Fermi surface nesting on
resonant spin excitations in

Ba, K,Fe,As,’', Physical Review Letters,
2011, 107(17).

R. Cattaneo, C. C. Trere, L. Mordeglia,
G. Gorini, E. P. Cippo, L. Bartoli,
W. Kockelmann, and A. Scherillo:

'Integrated X-ray and neutron-based
analysis of bronze artefacts from the
Ligurian settlement of Guardamonte-
Monte Vallassa', Journal of Analytical
Atomic Spectrometry, 2011, 26(5),
1024-1029.

C. R. Chapman, B. E. Evans,
M. P. Dudman, . Keeping, R. B. E. Down,
O. Kirichek, and Z. A. Bowden:

'Cryogen-free cryostat for neutron

scattering sample environment’,
Cryogenics, 2011, 51(3), 146-149.

L. C. Chapon and S. W. Lovesey:

'The magnetic motif and the
wavefunction of Kramers ions in
strontium iridate (Sr,IrO,)', Journal of
Physics-Condensed Matter, 2011,
23(25).

L. C. Chapon, P. Manuel, F. Damay,

P. Toledano, V. Hardy, and C. Martin:
'Helical magnetic state in the
distorted triangular lattice of alpha-
CaCr,0,', Physical Review B, 2011,
83(2).

L. Chen, J. Raeburn, S. Sutton,

D. G. Spiller, ). Williams, J. S. Sharp,

P. C. Griffiths, R. K. Heenan, S. M. King,
A. Paul, S. Furzeland, D. Atkins, and

D. ). Adams:

‘Tuneable mechanical properties in

low molecular weight gels', Soft
Matter, 2011, 7(20), 9721-9727.

M. Chen, C. Dong, |. Penfold,

R. K. Thomas, T. J. P. Smyth, A. Perfumo,
R. Marchant, I. M. Banat, P. Stevenson,
A. Parry, I. Tucker, and R. A. Campbell:

'Adsorption of sophorolipid
biosurfactants on their own and
mixed with sodium dodecyl benzene
sulfonate, at the air/water interface’,
Langmuir, 2011, 27(14), 8854-8866.

F. Cheng, K. George, A. L. Hector,

M. Jura, A. Kroner, W. Levason,

J. Nesbitt, G. Reid, D. C. Smith, and

J. W. Wilson:

'Chemical vapor deposition of GaP
and GaAs thin films from nBu,(Gamu-
E.Bu,),GanBu, (E = P or As) and
Ga(P,Bu,);', Chemistry of Materials,
2011, 23(23), 5217-5222.

E. P. Cippo, A. Borella, G. Gorini,

W. Kockelmann, M. Moxon, H. Postma,
N. J. Rhodes, P. Schillebeeckx,

E. M. Schoonenveld, M. Tardocchi,

K. Dusz, Z. Hajnal, K. Biro, S. Porcinai,
C. Andreani, and G. Festa:

'Imaging of cultural heritage objects
using neutron resonances', Journal of
Analytical Atomic Spectrometry, 2011,
26(5), 992-999.

M. A. Clarke-Gayther:
'A two stage fast beam chopper for

next generation high power proton
drivers', IPAC'11, 2071, 1786-1788.

45



46

N. J. Clayden, S. P. Cottrell, and

|. McKenzie:

'Spin evolution in a radio frequency
field studied through muon spin
resonance’, Journal of Magnetic
Resonance, 2011, 214, 144-150.

L. A. Clifton, C. L. Johnson,

A.S. Solovyova, P. Callow,

K. L. Weiss, H. Ridley, A. P. Le Brun,

C. J. Kinane, J. R. P. Webster, S. A. Holt,
and J. H. Lakey:

'Low resolution structure and
dynamics of a colicin-receptor
complex determined by neutron
scattering', Journal of Biological
Chemistry, 2011, 287(1), 337-346.

L. A. Clifton, M. R. Sanders,

V. Castelletto, S. E. Rogers,

R. K. Heenan, C. Neylon, R. A. Frazier,
and R. J. Green:

'Puroindoline-a, a lipid binding
protein from common wheat,
spontaneously forms prolate protein
micelles in solution', Physical
Chemistry Chemical Physics, 2011,
13(19), 8881-8888.

L. A. Clifton, M. R. Sanders,
A. V. Hughes, C. Neylon, R. A. Frazier,
and R. J. Green:

'Lipid binding interactions of
antimicrobial plant seed defence
proteins: puroindoline-a and beta-
purothionin’, Physical Chemistry
Chemical Physics, 2011, 13(38),
17153-17162.

D. M. Collins, R. K. Heenan, and
H. J. Stone:

'Characterization of Gamma Prime
(gamma ') precipitates in a
polycrystalline nickel-base
superalloy using small-angle neutron
scattering', Metallurgical and Materials
Transactions a-Physical Metallurgy and
Materials Science, 2011, 42A(1), 49-59.

R. H. Colman, F. Bert, D. Boldrin,

A. D. Hillier, P. Manuel, P. Mendels, and
A.S. Wills:

'Spin dynamics in the S=1/2 quantum
kagome compound vesignieite,
Cu3Ba(VO.H),', Physical Review B,
2011, 83(18).

D. Colognesi, A. Giannasi, L. Ulivi,
M. Zoppi, A. |. Ramirez-Cuesta, A. Roth,
and M. Fichtner:

'Raman and inelastic neutron
scattering study on a melt-infiltrated
composite of NaAlH, and
nanoporous carbon’, Journal of
Physical Chemistry A, 2011, 115(26),
7503-7510.

M. Comellas-Aragones, F. D. Sikkema,
G. Delaittre, A. E. Terry, S. M. King,

D. Visser, R. K. Heenan, R. J. M. Nolte,
J.J. L. M. Cornelissen, and M. C. Feiters:
‘Solution scattering studies on a
virus capsid protein as a building
block for nanoscale assemblies’, Soft
Matter, 2011, 7(24), 11380-11391.

J. M. M. Cordeiro and A. K. Soper:
'Investigation on the structure of
liquid N-methylformamide-
dimethylsulfoxide mixtures’, Chemical
Physics, 2011, 381(1-3), 21-28.

T. Corridoni, R. Mancinelli, M. A. Ricci,
and F. Bruni:

'Viscosity of aqueous solutions and
local microscopic structure’, Journal
of Physical Chemistry B, 2011, 115(48),
14008-14013.

B. J. Cowsill, P. D. Coffey, M. Yaseen,

T. A. Waigh, N. J. Freeman, and J. R. Lu:
'Measurement of the thickness of
ultra-thin adsorbed globular protein
layers with dual-polarisation
interferometry: a comparison with
neutron reflectivity', Soft Matter,
2011, 7(16), 7223-7230.

S.F ). Cox, J. S. Lord, I. McKenzie,
J. ). Adjizian, M. I. Heggie,

U. A. Jayasooriya, R. Grinter, and
I. D. Reid:

'Muonium chemistry and spin
dynamics in sulphur, modelling
interstitial hydrogen’, Journal of
Physics-Condensed Matter, 2011,
23(317).

N. J. Creamer, I. P. Mikheenko,

C. Johnson, S. P. Cottrell, and

L. E. Macaskie:

'Local magnetism in palladium
bionanomaterials probed by muon

spectroscopy', Biotechnology Letters,
2011, 33(5), 969-976.

W. A. Crichton, . B. Parise, H. Mueller,
J. Breger, W. G. Marshall, and
M. D. Welch:

'Synthesis and structure of
magnesium hydroxide fluoride,
Mg(OH)F: a topological intermediate
between brucite- and rutile-type
structures’, Mineralogical Magazine,
2011, 76(1), 25-36.

S. Cummings, K. Trickett, R. Enick, and
J. Eastoe:

'CO,: a wild solvent, tamed', Physical
Chemistry Chemical Physics, 2011,
13(4), 1276-1289.

A. P. Dabkowska, F. Foglia,
M. J. Lawrence, C. D. Lorenz, and
S. E. McLain:

'On the solvation structure of
dimethylsulfoxide/water around the
phosphatidylcholine head group in
solution’, Journal of Chemical Physics,
2011, 135(22).

R. M. Dalgliesh, S. Langridge, |. Plomp,
V. O. de Haan, and A. A. van Well:
'Offspec, the ISIS spin-echo
reflectometer’, Physica B-Condensed
Matter, 2011, 406(12), 2346-2349.

F. Damay, C. Martin, V. Hardy,

A. Maignan, C. Stock, and S. Petit:
'Quantum gapped spin excitations in
the S=3/2 zigzag ladder compound
beta-CaCr,0,', Physical Review B,
2011, 84(2).

W. I. F. David:

'Effective hydrogen storage: a
strategic chemistry challenge’,
Faraday Discussions, 2011, 151,

399-414.

D. de Cos, I. Bustinduy, O. Gonzalez,

J. L. Munoz, A. Velez, F. . Bermejo,

V. Etxebarria, |. Portilla,

J. Feuchtwanger, S. Jolly, P. Savage, and
A. P. Letchford:

'‘Beam dynamics simulations on the
ESS Bilbao RFQ', PAC'71, 20171,
100-102.

R. J. de Oliveira, P. Brown, G. B. Correia,
S. E. Rogers, R. Heenan, I. Grillo,

A. Galembeck, and ). Eastoe:
'Photoreactive surfactants: a facile
and clean route to oxide and metal
nanoparticles in reverse micelles’,
Langmuir, 2011, 27(15), 9277-9284.

F. Demmel, D. Szubrin, W. C. Pilgrim,
and C. Morkel:
'Diffusion in liquid aluminium probed

by quasielastic neutron scattering’,
Physical Review B, 2011, 84(1).

S. Diaz-Moreno, S. Ramos, and
D. T. Bowron:

'Solvation structure and ion
complexation of La** in a 1 molar
aqueous solution of lanthanum
chloride’, Journal of Physical Chemistry
A, 2011, 115(24), 6575-6581.

S. M. Disseler, J. N. Svensson, S. C. Peter,
C. P. Byers, C. Baines, A. Amato,

S. R. Giblin, P. Carretta, and M. ). Graf:
'Competing interactions and

magnetic frustration in Yb,LiGe,’,
Physical Review B, 2011, 84(17).

M. A. Dobreva, R. A. Frazier,
|. Mueller-Harvey, L. A. Clifton, A. Gea,
and R. J. Green:

'‘Binding of pentagalloyl glucose to
two globular proteins occurs via
multiple surface sites’,
Biomacromolecules, 2011, 12(3),
710-715.

A.-F. Dr, Hirose, A. Fernandez,

M. Dr, Zhang, A. Dr, Wood, Jensen,
Gregory, Schroeder, Peterson, Wang,
Bailey, Ross, B. Paul, J. de, Eijt, Walton,
Parker, Capurso, Cuevas, Gorman, Hill,
Borgschulte, Ting, Sermon, Tedds, and
Lovell:

'General discussion’, Faraday
Discussions, 2011, 151, 95-115.

T. A. Duckworth, F. Ogrin, S. S. Dhesi,
S. Langridge, A. Whiteside, T. Moore,
G. Beutier, and G. van der Laan:
'Magnetic imaging by X-ray
holography using extended
references’, Optics Express, 2071,
19(17), 16223-16228.

C. P. Duif, S. N. Geurts, W. G. Bouwman,
M. T. Rekveldt, and J. Plomp:

'A magnetised foil as inclined
pi-flipper for time-of-flight neutron
beams', Physica B-Condensed Matter,
2011, 406(12), 2467-2469.

N. Emery, E. J. Wildman, J. M. S. Skakle,
A. C. McLaughlin, R. I. Smith, and
A. N. Fitch:

'Variable temperature study of the
crystal and magnetic structures of
the giant magnetoresistant materials
LMnAsO (L=La, Nd)', Physical Review
B, 2011, 83(14).

T. E. Engin, A. V. Powell, and S. Hull:
'A high temperature diffraction-
resistance study of chalcopyrite,
CuFeS,', Journal of Solid State
Chemistry, 2011, 184(8), 2272-2277.

M. Enomoto, N. Kida, N. Kojima,
|. Watanabe, T. Suzuki, and Y. Ishii:

'Study on the pressure induced
charge transfer phase transition in
(CsH4,)sN((FeFelll)-Fe-11(C,0,S,)s) by
means of mu SR spectroscopy’,
Polyhedron, 2011, 30(18), 3137-3139.

M. Evangelisti, T. G. Sorop,

0. N. Bakharey, D. Visser, A. D. Hillier,

J. J. Alonso, M. Haase, L. A. Boatner, and
L. . de Jongh:

'Size-dependent magnetic ordering
and spin dynamics in DyPO, and
GdPO, nanoparticles', Physical Review
B, 2011, 84(9).

R. A. Ewings, T. G. Perring, |. Gillett,

S. D. Das, S. E. Sebastian, A. E. Taylor,

T. Guidi, and A. T. Boothroyd:

'Itinerant spin excitations in SrFe,As,
measured by inelastic neutron
scattering’, Physical Review B, 2011,
83(21).

H. Fahlquist, D. Noreus, S. Callear,
W. I. F. David, and B. C. Hauback:

‘Two new cluster ions, (GaH,),> with
a neopentane structure in RbgGasH,5
and (GaH,)," with a polyethylene
structure in Rbn(GaH,),, represent a
new class of compounds with direct
Ga-Ga bonds mimicking common
hydrocarbons', Journal of the American
Chemical Society, 2011, 133(37),
14574-14577.

D. C. Faircloth, S. R. Lawrie,
A. P. Letchford, C. Gabor, M. Whitehead,
T. Wood, and M. Perkins:

‘Latest results from the front end test
stand high performance H- ion source
at RAL', Negative lon Beam
Symposium, 2011, AIP Conf. Proc.,
205-215.

G. Festa, A. Pietropaolo, F. Grazzi,
E. Barzagli, A. Scherillo, and
E. M. Schooneveld:

'Neutron diffraction measurements
at the INES diffractometer using a
neutron radiative capture based
counting technique', Nuclear
Instruments & Methods in Physics
Research Section a-Accelerators
Spectrometers Detectors and
Associated Equipment, 2011, 654(1),
373-376.

G. Festa, R. Senesi, M. Alessandroni,
C. Andreani, G. Vitali, S. Porcinai,
A. M. Giusti, T. Materna, and

A. M. Paradowska:

'Non destructive neutron diffraction
measurements of cavities,
inhomogeneities, and residual strain
in bronzes of Ghiberti's relief from
the Gates of Paradise’, Journal of
Applied Physics, 2011, 109(6).

F. Foglia, D. J. Barlow, F. C. Szoka, Jr.,
Z. Huang, S. E. Rogers, and
M. ]. Lawrences:

'Structural studies of the monolayers
and bilayers formed by a novel
cholesterol-phospholipid chimera’,
Langmuir, 2011, 27(13), 8275-8281.

F. Foglia, A. F. Drake, A. E. Terry,
S. E. Rogers, M. |. Lawrence, and
D. ). Barlow:

'Small-angle neutron scattering
studies of the effects of
amphotericin B on phospholipid and
phospholipid-sterol membrane
structure’, Biochimica Et Biophysica
Acta-Biomembranes, 2011, 1808(6),
1574-1580.

D. Follows, C. Holt, R. K. Thomas,
F. Tiberg, G. Fragneto, and T. Nylander:

'Co-adsorption of beta-casein and
calcium phosphate nanoclusters
(CPN) at hydrophilic and
hydrophobic solid-solution interfaces
studied by neutron reflectometry’,
Food Hydrocolloids, 2011, 25(4),
724-733.

A. D. Fortes, E. Suard, and K. S. Knight:

'Negative linear compressibility and
massive anisotropic thermal
expansion in methanol
monohydrate’, Science, 2071,
337(6018), 742-746.




|. Franke, P. ). Baker, S. ). Blundell,
T. Lancaster, W. Hayes, F. L. Pratt, and
G. Cao:

'Measurement of the internal
magnetic field in the correlated
iridates Ca,IrQ,, Ca;lr;0,,, Sr,lr,0;
and Sr,IrO,', Physical Review B, 2011,
83(9).

D. G. Fraser, H. C. Greenwell,

N. T. Skipper, M. V. Smalley,

M. A. Wilkinson, B. Deme, and

R. K. Heenan:

'Chiral interactions of histidine in a
hydrated vermiculite clay’, Physical
Chemistry Chemical Physics, 2011,
13(3), 825-830.

Q. Fraysse, A. Al-Zein, ). Haines,

J. Rouquette, V. Bornand, P. Papet,

C. Bogicevic, and S. Hull:

'Competing order parameters in the
Pb(Zr,..Ti,)O; solid solution at high
pressure’, Physical Review B, 2071,
84(14).

P. G. Freeman, S. R. Giblin, and
D. Prabhakaran:

'Effect of non-stoichiometry oxygen
content on the magnetization of
La, 5SrosNiOy, gey.'» Journal of
Superconductivity and Novel
Magnetism, 2011, 24(3), 1149-1152.

P. G. Freeman, D. Prabhakaran,

K. Nakajima, A. Stunault, M. Enderle,
C. Niedermayer, C. D. Frost, K. Yamada,
and A. T. Boothroyd:

'Low-energy quasi-one-dimensional
spin dynamics in charge-ordered
La,,Sr,NiO,', Physical Review B, 2011,
83(9).

L. Fu, S. Villette, S. Petoud,
F. Fernandez-Alonso, and
M.-L. Saboungi:

'H/D isotope effects in protein
thermal denaturation: the case of
bovine serum albumin’, Journal of
Physical Chemistry B, 2011, 115(8),
1881-1888.

K. Fucke, K. M. Anderson, M. H. Filby,
M. Henry, J. Wright, S. A. Mason,

M. ). Gutmann, L. J. Barbour, C. L. Oliver,
A. W. Coleman, . L. Atwood,

J. A. K. Howard, and J. W. Steed:

'The structure of water in
p-sulfonatocalix 4 arene’', Chemistry-a
European Journal, 2011, 17(37), 10259-
10271.

N. P. Funnell, W. G. Marshall, and
S. Parsons:

'Alanine at 13.6 GPa and its pressure-
induced amorphisation at 15 GPa',
Crystengcomm, 2011, 13(19), 5841-
5848.

C. Gabor, A. P. Letchford, D. Reggiani,
and M. Seidel:

'Comparative studies of
reconstruction methods to achieve
multi-dimensional phase space
information’, DIPAC'11, 2011,
521-523.

J. Gagnaire, X. Y. Wang, L. Chapon,
P. Moulin, and B. Marrot:

'Kinetic study of compost liquor
nitrification’, Water Science and
Technology, 2011, 63(5), 868-876.

S. D. Gallimore and S. J. S. Jago:

'Equipment and techniques for the
replacement of the ISIS proton beam
to target window', IPAC'77, 2071,
1638-1640.

J. S. Gardner, G. Ehlers, P. Fouquet,

B. Farago, and J. R. Stewart:

'Slow and static spin correlations in
DV, Ti5.407.gees » Journal of Physics-
Condensed Matter, 2011, 23(16).

Y. Gerelli, V. G. Sakai, ). Ollivier, and

A. Deriu:

'Conformational and segmental
dynamics in lipid-based vesicles', Soft
Matter, 2011, 7(8), 3929-3935.

S. V. Ghugare, E. Chiessi, B. Cerroni,
M. T. F. Telling, V. G. Sakai, and
G. Paradossi:

'‘Biodegradable dextran based
microgels: a study on network
associated water diffusion and
enzymatic degradation’, Soft Matter,
2011, 8(8), 2494-2502.

L. Giacomelli, C. Andreani, A. Fazzi,
C. D. Frost, G. Gorini, E. P. Cippo,

A. Pietropaolo, M. Rebai,

H. Schuhmacher, M. Tardocchi,

C. Verona, G. V. Rinati, and A. Zimbal:

'Diamond detectors for fast neutron
irradiation experiments’, Nuclear
Physics B-Proceedings Supplements,
2011, 215, 242-246.

A. S. Gibbs, K. S. Knight, and

P. Lightfoot:

'High-temperature phase transitions
of hexagonal YMnO;', Physical Review
B, 2011, 83(9).

S. R. Giblin, S. T. Bramwell, P. C. W.
Holdsworth, D. Prabhakaran, and .
Terry:

'Creation and measurement of long-
lived magnetic monopole currents in
spin ice', Nature Physics, 2011, 7(3),
252-258.

N. I. Gidopoulos:

'Progress at the interface of wave-
function and density-functional
theories', Physical Review A, 2011,
83(4).

A. Giuliani, F. Bruni, M. A. Ricci, and
M. A. Adams:

'Isotope quantum effects on the
water proton mean kinetic energy’,
Physical review letters, 2011, 106(25),
255502.

T. Gkourmpis and G. R. Mitchell:

'Three dimensional picture of the
local structure of 1,4-polybutadiene
from a complete atomistic Model and
neutron scattering data’,
Macromolecules, 2011, 44(8),
3740-3148.

E. Gliozzo, W. Kockelmann, L. Bartoli,
and R. H. Tykot:

'Roman bronze artefacts from
Thamusida (Morocco): chemical and
phase analyses', Nuclear Instruments &
Methods in Physics Research Section B-
Beam Interactions with Materials and
Atoms, 2011, 269(3), 277-283.

H. R. Glyde, S. O. Diallo, R. T. Azuah,

O. Kirichek, and J. W. Taylor:

'Atomic momentum distribution and
Bose-Einstein condensation in liquid
“He under pressure', Physical Review B,
2011, 84(18).

H. R. Glyde, S. O. Diallo, R. T. Azuah,

O. Kirichek, and J. W. Taylor:
'Bose-Einstein condensation in liquid
“He under pressure’, Physical Review B,
2071, 83(10).

J. A. Gonzalez, L. A. Michez,
T. R. Charlton, B. J. Hickey, S. Langridge,
and C. H. Marrows:

'Tracking the evolution of magnetic
ordering in Co/Ru multilayers with
inhomogeneous interlayer coupling
using polarised neutron
reflectometry’, Physica B-Condensed
Matter, 2071, 406(13), 2689-2696.

E. A. Goremychkin, R. Osborn,

C. H. Wang, M. D. Lumsden,

M. A. McGuire, A. S. Sefat, B. C. Sales,
D. Mandrus, H. M. Ronnow, Y. Su, and
A. D. Christianson:

'Spatial inhomogeneity in
RFeAsO,_F, (R = Pr, Nd) determined
from rare-earth crystal-field
excitations', Physical Review B, 2011,
83(21).

S. L. Grage, A. M. Keleshian,

T. Turdzeladze, A. R. Battle, W. C. Tay,
R. P.May, S. A. Holt, S. A. Contera,
M. Haertlein, M. Moulin, P. Pal,

P.R. Rohde, V. T. Forsyth, A. Watts,
K. C. Huang, A. S. Ulrich, and

B. Martinac:

'Bilayer-mediated clustering and
functional interaction of MscL
channels’, Biophysical Journal, 2011,
100(5), 1252-1260.

D. ). Grant, T. J. Stewart, R. Bau,

K. A. Miller, S. A. Mason, M. Gutmann,
G. J. MclIntyre, L. Gagliardi, and

W. J. Evans:

'Uranium and thorium hydride
complexes as multielectron
reductants: a combined neutron
diffraction and quantum chemical
study', Inorganic chemistry, 2011,
51(6), 3613-3624.

G. I. Grasso, G. Arena, F. Bellia,

G. Maccarrone, M. Parrinello,

A. Pietropaolo, G. Vecchio, and

E. Rizzarelli:

'Intramolecular weak interactions in
the thermodynamic stereoselectivity
of copper(ll) complexes with
carnosine-trehalose conjugates’,
Chemistry-a European Journal, 2011,
17(34), 9448-9455.

F. Grazzi, L. Bartoli, E. Barzagli, F. Civita,
A. Paradowska, A. Scherillo, and

M. Zoppi:

'Microstructural characterization of
two Koto age Japanese swords’,
Metallurgia Italiana, 2011(5), 13-18.

F. Grazzi, L. Bartoli, F. Civita, R. Franci,
A. Paradowska, A. Scherillo, and
M. Zoppi:

'From Koto age to modern times:
Quantitative characterization of
Japanese swords with Time of Flight
Neutron Diffraction’, Journal of
Analytical Atomic Spectrometry, 2011,
26(5), 1030-7039.

F. Grazzi, F. Civita, A. Williams,
A. Scherillo, E. Barzagli, L. Bartoli,
D. Edge, and M. Zoppi:

'Ancient and historic steel in Japan,
India and Europe, a non-invasive
comparative study using thermal
neutron diffraction’, Analytical and
Bioanalytical Chemistry, 2011, 400(5),
1493-1500.

P. C. Griffiths, A. Paul, B. Apostolovic,
H.-A. Klok, E. de Luca, S. M. King, and
R. K. Heenan:

'Conformational consequences of
cooperative binding of a coiled-coil
peptide motif to poly(N-(2-
hydroxypropyl) methacrylamide)
HPMA copolymers', Journal of
Controlled Release, 2011, 153(2),
173-179.

S. Gurov, A. Batrakov, M. Blinov,

F. Emanoy, V. Kobets, V. Polukhin,

A. Tsygunoy, P. Vobly, T. Yaskina,

S. ). S.Jago, J. Shih, and

S. . S. Tomlinson:

'Large aperture quadrupole magnets
for ISIS TS-1 and TS-2', PAC'11, 2071,
1703-1105.

H. Hagemann, V. D'Anna, ).-P. Rapin,
R. Cerny, Y. Filinchuk, K. C. Kim,

D. S. Sholl, and S. F. Parker:

'New fundamental experimental
studies on alpha-Mg(BH,), and other
borohydrides', Journal of Alloys and
Compounds, 2011, 509, S688-5690.

R. Hargreaves, D. T. Bowron, and
K. Edler:

'Atomistic structure of a micelle in
solution determined by wide Q-range
neutron diffraction’, Journal of the
American Chemical Society, 2011,
133(41), 16524-16536.

L. W. Harriger, H. Q. Luo, M. S. Liu,

C. Frost, J. P. Hu, M. R. Norman, and

P. Dai:

'Nematic spin fluid in the tetragonal

phase of BaFe,As,’, Physical Review B,
2071, 84(5).

R. D. Harvey, D. ). Barlow, A. P. R. Brain,
R. K. Heenan, S. Zuberi, T. Zuberi, and
M. J. Lawrence:

'Structure of vesicles formed from
non-ionic dialkylglycerol
poly(oxyethylene) ether surfactants:
effect of electrolyte and cholesterol’,
Chemistry and Physics of Lipids, 2011,
164(5), 341-350.

M. H. Hatzopoulos, J. Eastoe,

P.J. Dowding, S. E. Rogers, R. Heenan,
and R. Dyer:

'Are hydrotropes distinct from
surfactants?’, Langmuir, 2011, 27(20),
12346-12353.

L. Hawelek, W. Wrzalik, A. Brodka,

J. C. Dore, A. C. Hannon, S. lijima,

M. Yudasaka, T. Ohba, K. Kaneko, and
A. Burian:

'A pulsed neutron diffraction study
of the topological defects presence
in carbon nanohorns', Chemical

Physics Letters, 2011, 502(1-3), 87-91.

A. M. Hawley, K. J. Edler, and S. |. Roser:

'Mesoporous titanium dioxide films
using partially fluorinated surfactant
templates in ethanol’, Journal of
Materials Chemistry, 2011, 21(36),
14062-14071.

R. Hayes, S. Imberti, G. G. Warr, and

R. Atkin:

'Amphiphilicity determines
nanostructure in protic ionic liquids’,
Physical Chemistry Chemical Physics,
2011, 13(8), 3237-3247.

R. Hayes, S. Imberti, G. G. Warr, and
R. Atkin:

'Pronounced sponge-like
nanostructure in propylammonium
nitrate’, Physical Chemistry Chemical
Physics, 2011, 13(30), 13544-13551.

47



T. ). Hayes, G. Balakrishnan, P. P. Deen,
P. Manuel, L. C. Chapon, and

O. A. Petrenko:

'Coexistence of the long-range and
short-range magnetic order
components in SrEr,0,', Physical
Review B, 2011, 84(17).

L. He, S. A. Onaizi, M. Dimitrijev-Dwyer,
A. S. Malcolm, H.-H. Shen, C. Dong,

S. A. Holt, R. K. Thomas, and

A. P.]. Middelberg:

'Comparison of positional surfactant
isomers for displacement of rubisco
protein from the air-water interface’,
Journal of Colloid and Interface Science,
2011, 360(2), 617-622.

A.J. Hearmon, D. Prabhakaran,
H. Nowell, F. Fabrizi, M. J. Gutmann,
and P. G. Radaelli:

'Helical scattering signatures of
strain and electronic textures in
YbFe,O, from three-dimensional
reciprocal-space imaging', Physical
Review B, 2011, 85(1).

M. S. Hellsing, A. R. Rennie, and

A. V. Hughes:

'Adsorption of aerosol-OT to
sapphire: lamellar structures studied
with neutrons', Langmuir, 2011, 27(8),
4669-4678.

S. ). Hibble, A. M. Chippindale,

E. ). Bilbe, E. Marelli, P. ). F. Harris, and
A. C. Hannon:

'Structures of Pd(CN), and Pt(CN),:
intrinsically nanocrystalline
materials?', Inorganic Chemistry, 2011,
50(7), 104-113.

A. D. Hillier, D. T. Adroja, W.
Kockelmann, L. C. Chapon, S. Rayaprol,
P. Manuel, H. Michor, and E. V.
Sampathkumaran:

'Noncollinear magnetic order in the
S=1/2 magnet Sr;ZnRhO,’', Physical
Review B, 2011, 83(2).

J. A. Hodges, P. D. de Reotier,

A. Yaouanc, P. C. M. Gubbens,

P.J. C. King, and C. Baines:
'Magnetic frustration in the
disordered pyrochlore Yb,GaSbO,',
Journal of Physics-Condensed Matter,
2011, 23(16).

|. Hoffmann, S. Prevost, M. Medebach,
S. Rogers, N. . Wagner, and
M. Gradzielski:

'Control of rheological behaviour
with oppositely charged
polyelectrolyte surfactant mixtures’,
Tenside Surfactants Detergents, 2011,
48(6), 488-494.

U. Hoppe, N. P. Wyckoff, M. L. Schmitt,
R. K. Brow, A. Schoeps, and
A. C. Hannon:

'Structure of V,05-P,0; glasses by
X-ray and neutron diffraction’,
Journal of Non-Crystalline Solids, 2011,
358(2), 328-336.

S. Hull, S. T. Norberg, I. Ahmed,
S. G. Eriksson, and C. E. Mohn:

'High temperature crystal structures
and superionic properties of SrCL,
SrBr,, BaCl, and BaBr,', Journal of Solid
State Chemistry, 2011, 184(11),
2925-2935.

48

S. Hunter, A. J. Davidson,

C. A. Morrison, C. R. Pulham,

P. Richardson, M. |. Farrow,

W. G. Marshall, A. R. Lennie, and
P. ). Gould:

'‘Combined experimental and
computational hydrostatic
compression study of crystalline
ammonium perchlorate’, Journal of
Physical Chemistry C, 2011, 115(38),
18782-18788.

N. Igbal, J. Rolph, R. Moat, D. Hughes,
M. Hofmann, J. Kelleher, G. Baxter,
P. J. Withers, and M. Preuss:

'A comparison of residual stress
development in inertia friction
welded fine grain and coarse grain
nickel-based superalloy’, Metallurgical
and Materials Transactions a-Physical
Metallurgy and Materials Science, 2011,
42A(13), 4056-4063.

Y. Irie, S. Fukumoto, K. Muto,

H. Nakanishi, T. Oki, A. Takagi,
D. L. Bayley, I. S. K. Gardner,

R.J. Mathieson, A. Seville,

J. W. G. Thomason, J. C. Dooling,
D. Horan, R. Kustom, and

M. E. Middendorf:

'First beam experiments at ISIS with
a low output-impedance second
harmonic cavity', IPAC'T1, 2071,
2538-2540.

K. Ishida and J. P. M. G. S. Grp:

‘Low emittance, slow muon source
for new g-2 experiment’, in '72th
International Workshop on Neutrino
Factories, Superbeams, and Betabeams',
(ed. B.S. G. M. M. N. K. Acharya), 2011.

S. Isobe, S. Ohnuki, W. I. F. David,
M. Gutmann, M. O. Jones, P. P. Edwards,
T. Ichikawa, and Y. Kojima:

'Variable temperature neutron
diffraction studies of single crystals
of LIND,', International Journal of
Hydrogen Energy, 2011, 36(13),
7909-7913.

S. Itoh, T. Nakayama, and M. A. Adams:
'Antiferromagnetic fractons in
diluted Heisenberg systems
RbMn, Mg, (F; and

Rb,Mng 55sM80 40:F 4", Journal of the
Physical Society of Japan, 2011, 80(10).

Z.1zaola, |. Rodriguez, E. Abad,

|. Bustinduy, R. Martinez, F. Sordo
Balbin, D. de Cos, D. J. Adams,

S. ). S. Jago, F. |. Bermejo, V. Etxebarria,
and J. Portilla:

'Design of the Bilbao accelerator low

energy extraction lines', PAC'T7,
2011, 1519-1521.

L. Izzo, P. C. Griffiths, R. Nilmini,
S. M. King, K.-L. Wallom, E. L. Ferguson,
and R. Duncan:

'Impact of polymer tacticity on the
physico-chemical behaviour of
polymers proposed as therapeutics’,
International Journal of
Pharmaceutics, 2011, 408(1-2),
213-222.

S. ). S. Jago, J. Shih, S. F. S. Tomlinson,
and S. Gurov:

'Quadrupole magnet with an
integrated dipole steering element
for the ISIS beam transport line’,
IPAC'11, 2011, 2445-2447.

A. Jangher, P. C. Griffiths, A. Paul,
S. M. King, R. K. Heenan, and
R. Schweins:

'Polymeric micelle disruption by
cosolvents and anionic surfactants’,
Colloids and Surfaces a-Physicochemical
and Engineering Aspects, 2011,
391(1-3), 88-94.

H. S. Jeevan, D. T. Adroja, A. D. Hillier,
Z. Hossain, C. Ritter, and C. Geibel:

'Muon spin relaxation and neutron
diffraction investigations of
quadrupolar and magnetically
ordered states of YbRu,Ge,', Physical
Review B, 2011, 84(18).

D. Jia, K. Tao, ). Wang, C. Wang,
X. Zhao, M. Yaseen, H. Xu, G. Que,
J. R. P. Webster, and J. R. Lu:

'Dynamic adsorption and structure of
interfacial bilayers adsorbed from
lipopeptide surfactants at the
hydrophilic silicon/water interface:
effect of the headgroup length’,
Langmuir, 2011, 27(14), 8798-8809.

D. Jia, K. Tao, J. Wang, C. Wang,
X. Zhao, M. Yaseen, H. Xu, G. Que,
J. R. P. Webster, and J. R. Lu:

‘Interfacial adsorption of lipopeptide
surfactants at the silica/water
interface studied by neutron
reflection’, Soft Matter, 2011, 7(5),
1777-1788.

R. C. Johnson, K. H. Chen, S. R. Giblin, J.
S. Lord, A. Amato, C. Baines, B. Barbara,
B. Z. Malkin, and M. J. Graf:

'mu SR study of spin dynamics in
LiY, Ho,F,', Physical Review B, 2011,
83(17).

R. D. Johnson, S. Nair, L. C. Chapon,
A. Bombardi, C. Vecchini,

D. Prabhakaran, A. T. Boothroyd, and
P. G. Radaelli:

'Cu;Nb,Og: a multiferroic with chiral
coupling to the crystal structure’,
Physical Review Letters, 2011, 107(13),
137205.

D. A. Keen, A. L. Goodwin, M. G. Tucker,
J. A. Hriljac, T. D. Bennett, M. T. Dove,
A. K. Kleppe, A. P. Jephcoat, and

M. Brunelli:

'Diffraction study of pressure-
amorphized ZrW,0O; using in situ and

recovered samples’, Physical Review B,
2071, 83(6).

E. Kermarrec, P. Mendels, F. Bert,

R. H. Colman, A. S. Wills, P. Strobel,

P. Bonville, A. Hillier, and A. Amato:
'Spin-liquid ground state in the
frustrated kagome antiferromagnet
MgCu,(OH),CL,', Physical Review B,
2011, 84(10).

D. D. Khalyavin, L. C. Chapon, E. Suard,
J. E. Parker, S. P. Thompson,
A. A. Yaremchenko, and V. V. Kharton:

'‘Complex room-temperature
ferrimagnetism induced by zigzag
stripes of oxygen vacancies in
Sr3YC0,0:0.4ena - Physical Review B,
2011, 83(14).

D. D. Khalyavin, P. Manuel,
B. Ouladdiaf, A. Hug, H. Zheng,
J. F. Mitchell, and L. C. Chapon:

'Spin-ordering and magnetoelastic
coupling in the extended kagome
system YBaCo,O,', Physical Review B,
2011, 83(9).

Y.-J. Kim, A. P. Sorini, C. Stock,

T. G. Perring, ). Van den Brink, and

T. P. Devereaux:

'Probing high-energy electronic
excitations in NiO using inelastic
neutron scattering', Physical Review B,
2011, 84(8).

A. Kirfel, W. Kockelmann, and P. Yule:
'Non-destructive chemical analysis of
old South Arabian coins, fourth
century BCE to third century CE',
Archaeometry, 2011, 53, 930-949.

B. Kluve-Beckerman, . Hardwick, L. Du,
M. D. Benson, B. P. Monia, A. Watt,
R. M. Crooke, and A. Mullick:

'Antisense oligonucleotide
suppression of serum amyloid A
reduces amyloid deposition in mice
with AA amyloidosis', Amyloid-journal
of Protein Folding Disorders, 2011,
18(3), 136-146.

K. S. Knight:

'Centrosymmetric perovskite crystal
structures with space group Pbnm:
crystallographic parameterization of
KCaF; between 100 and 400 K in
terms of the amplitures of symmetry-
adapted basis vectors of the cubic
aristotype phase’, Canadian
Mineralogist, 2011, 49(3), 793-808.

K. S. Knight:

'Structural and thermoelastic
properties of CaTiO, perovskite
between 7 K and 400 K', journal of
Alloys and Compounds, 2011, 509(22),
6337-6345.

K. S. Knight:

'Structural and thermoelastic study
of the protonic conducting
perovskite SrCeg45Ybg 4s0,; (xi similar
to 3) between 373 K and 1273 K',
Journal of Electroceramics, 2011,
27(3-4), 143-153.

K. S. Knight, W. G. Marshall, and
S. W. Zochowski:

'The low-temperature and high-
pressure thermoelastic and structural
properties of chalcopyrite, CuFeS,’,
Canadian Mineralogist, 2011, 49(4),
1075-1034.

L. Kong, Z. Jiang, T. Xiao, L. Lu,

M. O. Jones, and P. P. Edwards:
'Exceptional visible-light-driven
photocatalytic activity over
BiOBr-ZnFe,0, heterojunctions’,
Chemical Communications, 2011,
47(19), 5512-5514.

A. Y. Kovalevsky, B. L. Hanson,

S. A. Mason, T. Yoshida, S. Z. Fisher,
M. Mustyakimov, V. T. Forsyth,

M. P. Blakeley, D. A. Keen, and

P. Langan:

'Identification of the elusive
hydronium ion exchanging roles with
a proton in an enzyme at lower pH
values', Angewandte Chemie-
International Edition, 2011, 50(33),
7520-7523.

D. P. Kozlenko, A. A. Belik,

A. V. Belushkin, E. V. Lukin,

W. G. Marshall, B. N. Savenko, and
E. Takayama-Muromachi:
'Antipolar phase in multiferroic
BiFeO; at high pressure’, Physical
Review B, 2011, 84(9).




M. Krzystyniak, M. A. Adams, A. Lovell,
N. T. Skipper, S. M. Bennington,

J. Mayers, and F. Fernandez-Alonso:
'Probing the binding and spatial
arrangement of molecular hydrogen
in porous hosts via neutron Compton
scattering', Faraday Discussions, 2011,
151,171-197.

M. Krzystyniak and F. Fernandez-Alonso:

'Ab initio nuclear momentum
distributions in lithium hydride:
Assessing nonadiabatic effects’,
Physical Review B, 2011, 83(13).

J. Lago, M. |. Rosseinsky, S. J. Blundell,
P. D. Battle, M. Diaz, |. Uriarte, and

T. Rojo:

'Critical behavior in the
inhomogeneous ferromagnet
SrFeg0C042005,", Physical Review B,
2011, 83(10).

T. Lancaster, S. J. Blundell, F. L. Pratt,
and ). A. Schlueter:
'Superconductivity and fluctuating
magnetism in quasi-two-dimensional
kappa-(BEDT-TTF),Cu N(CN), Br
probed with implanted muons’,
Physical Review B, 2011, 83(2).

T. Lancaster, . S. Moeller, S. J. Blundell,
F. L. Pratt, P. ). Baker, T. Guidi,

G. A. Timco, and R. E. P. Winpenny:
'Observation of a level crossing in a
molecular nanomagnet using
implanted muons', Journal of Physics-
Condensed Matter, 2011, 23(24).

T. Lancaster, F. L. Pratt, S. J. Blundell,
A. ). Steele, P. |. Baker, . D. Wright,
|. Watanabe, R. S. Fishman, and

J. S. Miller:

'Local magnetism in the molecule-
based metamagnet Ru,(0,CMe),
Cr(CN), probed with implanted
muons', Physical Review B, 2011, 84(9).

S. R. Lawrie, A. P. Letchford, ]. Pozimski,
and P. Savage:

'Simulations to flatten the field of
the FETS RFQ', IPAC'T1, 20171,
223-225.

A. P Le Brun, S. A. Holt, D. S. H. Shah,
C. F. Majkrzak, and J. H. Lakey:

'The structural orientation of
antibody layers bound to engineered
biosensor surfaces', Biomaterials,
2011, 32(12), 3303-3311.

A. P.Le Brun, D. S. H. Shah, D. Athey,
S. A. Holt, and J. H. Lakey:

'Self-assembly of protein monolayers
engineered for improved monoclonal
immunoglobulin G binding’,
International Journal of Molecular
Sciences, 2011, 12(8), 5157-5167.

M. D. Le, K. A. McEwen, M. Rotter,
J. Jensen, R. I. Bewley, T. Guidi, and
D. Fort:

‘Dispersive crystal field excitations
and quadrupolar interactions in
UPdy', Journal of Physics-Condensed
Matter, 2011, 24(3).

D. Lennon, N. G. Hamilton, S. F. Parker,
P. Webb, and B. Tooze:

'Inelastic neutron scattering (INS)
applied to the investigation of CO
hydrogenation over a prototype
Fischer-Tropsch synthesis catalyst’,
Abstracts of Papers of the American
Chemical Society, 2011, 241.

D. Lennon, I. Silverwood,
N. G. Hamilton, A. R. McFarlane,
S. Parker, and M. Ormerod:

'Inelastic neutron scattering and
isotopic substitution experiments
and their application in examining
the CO, reforming of methane over
alumina-supported catalysts',
Abstracts of Papers of the American
Chemical Society, 2011, 241.

S. Lepadatu, A. P. Mihai, J. S. Claydon,
F. Maccherozzi, S. S. Dhesi, C. ). Kinane,
S. Langridge, and C. H. Marrows:

'The increase of the spin-transfer
torque threshold current density in
coupled vortex domain walls', Journal
of Physics-Condensed Matter, 2011,
24(2).

0. ). Lipscombe, G. F. Chen, C. Fang,

T. G. Perring, D. L. Abernathy,

A. D. Christianson, T. Egami, N. Wang,
J. Hu, and P. Dai:

'Spin waves in the (pi, 0)
magnetically ordered iron
chalcogenide Fe, ,;Te', Physical Review
Letters, 2011, 106(5).

J. Liu, S. Hull, I. Ahmed, and
S. ). Skinner:

'Application of combined neutron
diffraction and impedance
spectroscopy for in-situ structure
and conductivity studies of
La,Mo,0,', Nuclear Instruments &
Methods in Physics Research Section B-
Beam Interactions with Materials and
Atoms, 2011, 269(5), 539-543.

I. Levin, M. C. Tucker, H. Wu,

V. Provenzano, C. L. Dennis, S. Karimi,
T. Comyn, T. Stevenson, R. I. Smith, and
|. M. Reaney:

'Displacive phase transitions and
magnetic structures in Nd-
substituted BiFeO,', Chemistry of
Materials, 2011, 23(8), 2166-2175.

D.-F. Li, N. P. O'Dowd, C. M. Davies, and
S.-Y. Zhang:

'Microscale prediction of
deformation in an austenitic stainless
steel under uniaxial loading’,
European Journal of Mechanics a-Solids,
2011, 30(5), 748-760.

P. X. Li, C. C. Dong, and R. K. Thomas:

'Adsorption of Gemini surfactants
with dodecyl side chains and
different spacers, including partially
fluorinated spacers, on different
surfaces: neutron reflectometry
results', Langmuir, 2011, 27(5), 1844-
1852.

P. X. Li, C. C. Dong, R. K. Thomas,
J. Penfold, and Y. Wang:

'Neutron reflectometry of
quaternary Gemini surfactants as a
function of alkyl chain length:
anomalies arising from ion
association and premicellar
aggregation', Langmuir, 2011, 27(6),
2575-2586.

C. D. M. Liljedahl, M. E. Fitzpatrick,
0. Zanellato, and L. Edwards:

'Effect of temperature on the
residual stresses in an integral
structure with a crack-retarding
patch’, Strain, 2011, 47, 293-298.

S. C. Lim, T. Baikie, S. S. Pramana,

R. Smith, and T. J. White:

'Apatite metaprism twist angle (phi)
as a tool for crystallochemical
diagnosis’, Journal of Solid State
Chemistry, 2011, 184(11), 2978-2986.

A. Lindsay-Scott, I. G. Wood,

D. P. Dobson, L. Vocadlo, |. P. Brodholt,
K. S. Knight, M. G. Tucker, and

T. Taniguchi:

'"Thermoelastic properties and crystal
structure of CaPtO; post-perovskite
from 0 to 9 GPa and from 2 to 973 K',
Journal of Applied Crystallography,
2011, 44, 999-1016.

P. Link, P. Glatzel, K. Kvashnina,

R. I. Smith, and U. Ruschewitzt:

'Yb Valence States in YbC,: A
HERFD-XANES Spectroscopic
Investigation’, Inorganic Chemistry,
2011, 50(12), 5587-5595.

X. Liu, I. Abrahams, S. Hull,

S. T. Norberg, M. Holdynski, and F. Krok:
'A neutron total scattering study of
defect structure in Bi;Nb,Y,0;', Solid
State lonics, 2011, 192(1), 176-180.

T. Loerting, K. Winkel, M. Seidl,

M. Bauer, C. Mitterdorfer, P. H. Handle,
C. G. Salzmann, E. Mayer, J. L. Finney,
and D. T. Bowron:

'How many amorphous ices are
there?', Physical Chemistry Chemical
Physics, 2011, 13(19), 8783-8794.

J. S. Lord, I. McKenzie, P. |. Baker,

S. J. Blundell, S. P. Cottrell, S. R. Giblin,
J. Good, A. D. Hillier, B. H. Holsman,
P.J. C. King, T. Lancaster, R. Mitchell,
J. B. Nightingale, M. Owczarkowski,
S. Poli, F. L. Pratt, N. J. Rhodes,

R. Scheuermann, and Z. Salman:

'Design and commissioning of a high
magnetic field muon spin relaxation
spectrometer at the ISIS pulsed
neutron and muon source', The
Review of scientific instruments, 2011,
82(7), 073904.

V. Losasso, A. Pietropaolo, C. Zannoni,
S. Gustincich, and P. Carloni:

‘Structural role of compensatory
amino acid replacements in the
alpha-synuclein protein', Biochemistry,
2011, 50(32), 6994-7001.

O. A. Louchey, P. Bakule, N. Saito,
S. Wada, K. Yokoyama, K. Ishida, and
M. Iwasaki:

'Mechanism and computational
model for Lyman-alpha-radiation
generation by high-intensity-laser
four-wave mixing in Kr-Ar gas’,
Physical Review A, 2011, 84(3).

I. M. Low, W. K. Pang, S. J. Kennedy, and
R. . Smith:

'High-temperature thermal stability
of Ti,AIN and Ti,AlN; A comparative
diffraction study’, Journal of the
European Ceramic Society, 2011,
31(1-2), 159-166.

M.-B. Madec, S. Butterworth,
P. Taboada, R. Heenan, M. Geoghegan,
and S. G. Yeates:

'The influence of directed pi-pi
interactions in solution on the thin
film organic semiconductor device
properties of small molecule polymer
blends', Soft Matter, 2011, 7(15),
7065-7070.

S. Magazu, F. Migliardo, and
S. F. Parkers:

'Vibrational properties of
bioprotectant mixtures of trehalose
and glycerol', Journal of Physical
Chemistry B, 2011, 115(37),
11004-11009.

S. Magazu, F. Migliardo, and

M. T. F. Telling:

'‘Dynamics of glass-forming
bioprotectant systems', Journal of
Non-Crystalline Solids, 2011, 357(2),
691-694.

B. J. Maier, R. J. Angel, B. Mihailova,
W. G. Marshall, M. Gospodinov, and
U. Bismayer:

'High-pressure powder neutron
diffraction study on lead scandium
niobate’, Journal of Physics-Condensed
Matter, 2011, 23(3).

B. J. Maier, A. M. Welsch, B. Mihailova,
R. ). Angel, J. Zhao, C. Paulmann,

J. M. Engel, W. G. Marshall,

M. Gospodinoy, D. Petrova, and

U. Bismayer:

'Effect of La doping on the ferroic
order in Pb-based perovskite-type
relaxor ferroelectrics', Physical Review
B, 2011, 83(13).

|. Majerz and M. J. Gutmann:

'Mechanism of proton transfer in the
strong OHN intermolecular hydrogen
bond', Rsc Advances, 2011, 1(2),
219-228.

G. Mangiapia, G. D'Errico, F. Capuano,
0. Ortona, R. K. Heenan, L. Paduano,
and R. Sartorio:

'On the interpretation of transport
properties of sodium cholate and
sodium deoxycholate in binary and
ternary aqueous mixtures', Physical
Chemistry Chemical Physics, 2011,
13(35), 15906-15917.

J. L. Manson, S. H. Lapidus,

P. W. Stephens, P. K. Peterson,

K. E. Carreiro, H. I. Southerland,

T. Lancaster, S. J. Blundell, A. ]. Steele,
P. A. Goddard, F. L. Pratt, ). Singleton,
Y. Kohama, R. D. McDonald, R. E. Del
Sesto, N. A. Smith, J. Bendix,

S. A. Zvyagin, J. Kang, C. Lee,

M.-H. Whangbo, V. S. Zapf, and

A. Plonczak:

'Structural, electronic, and magnetic
properties of quasi-1D quantum
magnets Ni(HF,)(pyz), X (pyz =
pyrazine; X = PF,, SbF,’) Exhibiting
Ni-FHF-Ni and Ni-pyz-Ni spin
interactions’, /norganic Chemistry,
2011, 50(13), 5990-6009.

J. L. Manson, M. L. Warter,

J. A. Schlueter, T. Lancaster, A. |. Steele,
S.J. Blundell, F. L. Pratt, J. Singleton,

R. D. McDonald, C. Lee,

M.-H. Whangbo, and A. Plonczak:

'Cu(HF,),(pyrazine) (n): a rectangular
antiferromagnetic lattice with a spin
exchange path made up of two
different FHF- bridges', Angewandte
Chemie-International Edition, 20117,
50(7), 1573-1576.

P. Manuel, D. T. Adroja, P-A. Lindgard,
A. D. Hillier, P. D. Battle, W.-. Son, and
M.-H. Whangbo:

'Neutron scattering and mu SR
investigations of quasi-one-
dimensional magnetism in the
spin=3/2 compound Li;Ru0,’, Physical
Review B, 2011, 84(17).

N. Marinoni, D. Levy, M. Dapiaggi,
A. Pavese, and R. I. Smith:

'In situ high-temperature X-ray and
neutron powder diffraction study of
cation partitioning in synthetic
Mg(Fe,Al,),0, spinel’, Physics and
Chemistry of Minerals, 2011, 38(1),
11-19.

49



50

D. Marrocchelli, P. A. Madden,
S. T. Norberg, and S. Hull:

'Structural disorder in doped
zirconias, Part Il: vacancy ordering
effects and the conductivity
maximum’, Chemistry of Materials,
2011, 23(6), 1365-1373.

D. Martinez-Blanco, P. Gorria,
J. A. Blanco, and R. I. Smith:

'Investigating the martensite-
austenite transformation on
mechanically alloyed FeNi solid
solutions’, in '5th Meeting of the
Spanish Neutron Scattering
Association’, (ed. P. B. J. A. Gorria),
2011.

F. Meersman, D. Bowron, A. K. Soper,
and M. H. ]. Koch:

'An X-ray and neutron scattering
study of the equilibrium between
trimethylamine N-oxide and urea in
aqueous solution’, Physical Chemistry
Chemical Physics, 2011, 13(30),
13765-13771.

P. Meredith, B. Mostert, I. R. Gentle,
G. Hanson, K. Tandy, E. Namdas,
F. Pratt, and B. J. Powell:

'Is melanin a semiconductor: the
mysteries of electrical conduction
and melanin bioelectronics?’, Pigment
Cell & Melanoma Research, 2011, 24(4),
780-780.

J. Mayers:

'Calculation of background effects on
the VESUVIO eV neutron
spectrometer’, Measurement Science &
Technology, 2011, 22(1).

J. Mayers and M. A. Adams:

'Calibration of an electron volt
neutron spectrometer’, Nuclear
Instruments & Methods in Physics
Research Section a-Accelerators
Spectrometers Detectors and
Associated Equipment, 2011, 625(1),
47-56.

J. Mayers, N. I. Gidopoulos,

M. A. Adams, G. Reiter, C. Andreani,
and R. Senesi:

‘Comment on "High-energy neutron
scattering from hydrogen using a
direct geometry spectrometer™’,
Physical Review B, 2011, 84(5).

J. Mayers and G. Reiter:

'‘Comment on "Indications of
energetic consequences of
decoherence at short times for
scattering from open quantum
systems" AIP Advances 1, 022118
(2011)", Aip Advances, 2011, 1(4).

A. R. McFarlane, H. Geller, G. Melloy, I.
P. Silverwood, C. D. Frost, S. F. Parker, J.
M. Winfield, and D. Lennon:

'Applying infrared spectroscopy,
inelastic neutron scattering, DFT
calculations and temperature-
programmed desoption to probe the
interaction of methyl propanoate on
silica’, Abstracts of Papers of the
American Chemical Society, 2011, 241.

|. McKenzie:

'Spin relaxation of a short-lived
radical in zero magnetic field',
Physical Chemistry Chemical Physics,
2011, 13(3), 1168-1173.

|. McKenzie, R. Scheuermann, K. Sedlak,
and A. Stoykoy:

'Molecular dynamics in rod-like liquid
crystals probed by muon spin
resonance spectroscopy’, Journal of
Physical Chemistry B, 2011, 115(30),
9360-9368.

T. J. McKetterick, S. Boag, J. R. Stewart,
C. D. Frost, M. W. A. Skoda,

S. R. Parnell, and E. Babcock:
'Optimised adiabatic fast passage
spin flipping for 3He neutron spin
filters', Physica B-Condensed Matter,
2011, 406(12), 2436-2438.

A. C. McLaughlin, J. P. Attfield, J. Van
Duijn, and A. D. Hillier:

'A mu SR study of the
magnetoresistive ruthenocuprates
RuSr,Nd, 5, Yo,Ce,CU,010 geira (x=0.95
and 0.80)", Journal of Physics-
Condensed Matter, 2011, 23(36).

W. Miiller, M. Avdeev, Q. Zhovu,

B. J. Kennedy, N. Sharma, R. Kutteh,
G. J. Kearley, S. Schmid, K. S. Knight,
P. E. R. Blanchard, and C. D. Ling:

'Giant magnetoelastic effect at the
opening of a spin-gap in Ba;Bilr,0,',
Journal of the American Chemical
Society, 2011, 134(6), 3265-3270.

W. Miiller, M. Avdeev, Q. Zhou,

A. . Studer, B. J. Kennedy, G. |. Kearley,
and C. D. Ling:

'Spin-gap opening accompanied by a
strong magnetoelastic response in
the S=1 magnetic dimer system
Ba,BiRu,0,', Physical Review B, 2011,
84(22).

K. Miliyanchuk, F. Kneidinger,

C. Blaas-Schenner, D. Reith,

R. Podloucky, P. Rogl, T. Khan, L.
Salamakha, G. Hilscher, H. Michor,
E. Bauer, and A. D. Hillier:

'Platinum metal silicides and
germanides: superconductivity in
non-centrosymmetric intermetallics’,
International Conference on Strongly
Correlated Electron Systems (SCES
2010), Santa Fe, NM, Jun 27-Jul 02,
20717.

S. Mitra, V. K. Sharma, V. G. Sakai,

J. P. Embs, and R. Mukhopadhyay:
'Molecular mobility in solid Sodium
dodecyl sulfate’, Journal of Physical
Chemistry B, 2011, 115(32), 9732-
9738.

M. Mizumaki, W. T. Chen, T. Saito,
|. Yamada, J. P. Attfield, and
Y. Shimakawa:

'Direct observation of the
ferrimagnetic coupling of A-site Cu
and B-site Fe spins in charge-
disproportionated CaCu,Fe,0,,',
Physical Review B, 2011, 84(9).

M. Moglianetti, J. R. P. Webster,
S. Edmondson, S. P. Armes, and
S. Titmuss:

'A neutron reflectivity study of
surfactant self-assembly in weak
polyelectrolyte brushes at the
sapphire-water interface’, Langmuir,
2011, 27(8), 4489-4496.

A. Mohamed, M. Sagisaka, F. Guittard,
S. Cummings, A. Paul, S. E. Rogers,

R. K. Heenan, R. Dyer, and . Eastoe:
'Low fluorine content CO, philic
surfactants', Langmuir, 2011, 27(17),
10562-10569.

S. D. Mohan, G. R. Mitchell, and

F. J. Davis:

'Chain extension in electrospun
polystyrene fibres: a SANS study’,
Soft Matter, 2011, 7(9), 4397-4404.

S. Molloy, R. Ainsworth, G. E. Boorman,
C. Gabor, A. Garbayo, A. P. Letchford,
A. Lyapin, and P. Savage:

'‘Bead-pull test bench for studying
accelerating structures at RHUL',
IPAC'11, 2011, 187-189.

J. P. Morgan, A. Stein, S. Langridge, and
C. H. Marrows:

'Magnetic reversal of an artificial
square ice: dipolar correlation and
charge ordering’, New Journal of
Physics, 2011, 13.

J. P. Morgan, A. Stein, S. Langridge, and
C. H. Marrows:

'Thermal ground-state ordering and
elementary excitations in artificial
magnetic square ice', Nature Physics,
2011, 7(1), 75-79.

M. C. D. Mourad, M. Mokhtar,

M. G. Tucker, E. R. Barney, R. I. Smith,
A. O. Alyoubi, S. N. Basahel,

M. S. P. Shaffer, and N. T. Skipper:
'Activation and local structural
stability during the thermal
decomposition of Mg/Al-hydrotalcite
by total neutron scattering', Journal
of Materials Chemistry, 2011, 21(39),
15479-15485.

K. Ohishi, Y. Ishii, K. Miyazawa,

H. Fukazawa, |. Watanabe, Y. Kohori,
P. M. Shirage, H. Kito, A. lyo, and

H. Eisaki:

'Fast spin fluctuation viewed by
muon spin relaxation in optimally
doped and overdoped iron-based
oxypnictide Superconductors
LaFeAsO,F,’, Journal of the Physical
Society of Japan, 2011, 80(2).

J.-H. Olivier, ). Harrowfield, and
R. Ziessel:

'3-Substituted-2,4-pentanedionates:
ligands for photoactive
supramolecular assemblies', Chemical
Communications, 2011, 47(40),
11176-11188.

A. Orera, T. Baikie, E. Kendrick, J. F. Shin,
S. Pramana, R. Smith, T. . White,

M. L. Sanjuan, and P. R. Slater:

'Apatite germanates doped with
tungsten: synthesis, structure, and
conductivity', Dalton Transactions,
20171, 40(15), 3903-3908.

A.Pa, G. Ea, and e. al:
'Magnetic dynamics in electron

doped YbB,,', Bull. Russian Academy of
Sciences: Physics, 2011, 75, 1149-1152.

G. J. Nilsen, F. C. Coomer, M. A. de Vries,
J. R. Stewart, P. P. Deen, A. Harrison, and
H. M. Ronnow:

'Pair correlations, short-range order,
and dispersive excitations in the
quasi-kagome quantum magnet
volborthite', Physical Review B, 2011,
84(17).

C. Pantalei, R. Senesi, C. Andreani,
P. Sozzani, A. Comotti, S. Bracco,
M. Beretta, P. E. Sokol, and G. Reiter:

'Interaction of single water
molecules with silanols in
mesoporous silica', Physical Chemistry
Chermical Physics, 2011, 13(13), 6022-
6028.

S. T. Norberg, S. G. Eriksson, and S. Hull:

'Comparison of short-range ion-ion
correlations in the alpha, beta and
delta phases of Bi,0;', Solid State
lonics, 2011, 192(1), 409-412.

S. F. Parker:
'The role of hydroxyl groups in low
temperature carbon monoxide

oxidation', Chemical Communications,
2011, 47(7), 1988-1990.

S. T. Norberg, S. Hull, I. Ahmed,

S. G. Eriksson, D. Marrocchelli,

P. A. Madden, P. Li, and J. T. S. Irvine:
'Structural disorder in doped
zirconias, part I: the Zr,gSc,,., Y705
(0.0 <= x <= 0.2) system’', Chemistry of
Materials, 2011, 23(6), 1356-1364.

S. F. Parker, A. Amieiro-Fonseca,
D. Gregory, D. Noreus, and K. Yvon:

'Hydrogen Storage Materials:
Rutherford Appleton Laboratory,
Didcot, Oxon, United Kingdom
18-20 April 2011 Preface’, Faraday
Discussions, 2011, 151, 9-9.

S. T. Norberg, P. A. Thomas, and
M. G. Tucker:

'A neutron total scattering study of
local coordination in KTiOPO, from
room temperature to 900 degrees C',
Journal of Physics-Condensed Matter,
2011, 23(17).

L. Nuccio, V. Fodera, F. L. Pratt,

A. M. Donald, and A. J. Drew:
'Studying electron transfer in
oligopeptides through mu SR',
European Biophysics Journal with
Biophysics Letters, 2011, 40, 183-183.

L. Nuccio, L. Schulz, M. Willis, F. L. Pratt,
M. Heeney, N. Stingelin, C. Bernhard,
and A. |. Drew:

'Electron spin relaxation in organic
semiconductors probed through mu
SR', International Conference on Trends
in Spintronics and Nanomagnetism
(TSN), Univ Salento, Ecotekne Campus,
Lecce, ITALY, May 23-27, 2011.

D. O'Flynn, C. V. Tomy, M. R. Lees,

A. Daoud-Aladine, and G. Balakrishnan:
'Multiferroic properties and magnetic
structure of Sm,,Y,MnO;', Physical
Review B, 2011, 83(17).

S. F. Parker, S. M. Bennington,
J. W. Taylor, H. Herman, . Silverwood,
P. Albers, and K. Refson:

'Complete assignment of the
vibrational modes of C, by inelastic
neutron scattering spectroscopy and
periodic-DFT', Physical Chemistry
Chemical Physics, 2011, 13(17),
7789-7804.

S. F. Parker, D. Lennon, and P. W. Albers:

'Vibrational spectroscopy with
neutrons: a review of new
directions', Applied Spectroscopy,
2011, 65(12), 1325-1341.

S. F. Parker, K. Refson, R. I. Bewley, and
G. Dent:

'Assignment of the vibrational
spectra of lithium hydroxide
monohydrate, LiOH-H,0', Journal of
Chemical Physics, 2011, 134(8).

S. R. Parnell, S. Boag, T. J. McKetterick,
and J. M. Wild:

'Low magnetic field manipulation of
3He spins using digital methods', in
Jcns Workshop on Modern Trends in
Production and Applications of Polarized
3he', (ed. E. G. T. I. A. Babcock), 2011.




J. Pasternak and L. J. Jenner:

'Design of a rapid cycling
synchrotron for the final stage
acceleration in a common proton
driver for a neutrino factory and a
spallation neutron source based on
megawatt upgrades to ISIS', IPAC'TT,
2011, 2751-2753.

V. Paul-Boncour, S. F. Parker,

H. Hagemann, S. M. Filipek,

R. Wierzbicki, and M. Latroche:
'YMn,H; and RMn,_Fe H, (R =Y, Er)
studied by Raman, infrared and
inelastic neutron scattering
spectroscopies’, Faraday Discussions,
2011, 151, 307-314.

M. P. G. Peixoto, ). Treter,

P. E. de Resende, N. P. da Silveira,
G. G. Ortega, M. |. Lawrence, and
C. A. Dreiss:

'Wormlike micellar aggregates of
saponins from Ilex Paraguariensis A.
St. Hil. (mate): a characterisation by
cryo-TEM, rheology, light scattering
and small-angle neutron scattering’,
Journal of Pharmaceutical Sciences,
2011, 100(2), 536-546.

J. Penfold, M. Chen, R. K. Thomas,

C. Dong, T. J. P. Smyth, A. Perfumo,

R. Marchant, I. M. Banat, P. Stevenson,
A. Parry, I. Tucker, and I. Grillo:

'Solution self-assembly of the
sophorolipid biosurfactant and its
mixture with anionic surfactant
sodium dodecyl benzene sulfonate’,
Langmuir, 2011, 27(14), 8867-8877.

A. Pertica and S. |. Payne:

'A micro-channel plate based RFA
electron cloud monitor for the ISIS
proton synchrotron', DIPAC'11, 2071,
512-514.

C. Petrillo, F. Sacchetti, E. Guarini,
L. E. Bove, and F. Demmel:

'Collective modes in a saturated
lithium-ammonia solution as a probe
of the response of the low-density
homogeneous electron gas', Physical
Review B, 2011, 84(9).

L. Peyker, C. Gold, W. Scherer,

H. Michor, T. Unruh, G. G. Simeoni,

A. Senyshyn, D. T. Adroja, O. Stockert,
and E. W. Scheidt:

'Change of the effective spin
degeneracy in CeNi, Cu,Ge, due to
the interplay between Kondo and
crystal field effects’, £pl, 2071, 93(3).

A. Pietropaolo, C. Andreani, M. Rebai,
L. Giacomelli, G. Gorini, E. P. Cippo,
M. Tardocchi, A. Fazzi, G. V. Rinati,

C. Verona, M. Marinelli, E. Milani,

C. D. Frost, and E. M. Schooneveld:
'Fission diamond detectors for fast-

neutron ToF spectroscopy', Epl, 20717,
94(6).

A. Pietropaolo, D. Branduardi,

M. Bonomi, and M. Parrinello:

'A chirality-based metrics for free-
energy calculations in biomolecular
systems', Journal of Computational
Chemistry, 2011, 32(12), 2627-2637.

A. Pietropaolo, G. Festa, F. Grazzi,

E. Barzagli, A. Scherillo,

E. M. Schooneveld, and F. Civita:

'A multitask neutron beam line for

spallation neutron sources’, £pl, 2071,
95(4).

A. Pietropaolo and R. Senesi:

‘Electron volt neutron
spectrometers', Physics Reports-Review
Section of Physics Letters, 2011, 508(3),
45-90.

B. G. Pine and C. M. Warsop:
"Transverse beam dynamics of the

ISIS synchrotron with higher energy
injection’, IPAC'T1, 2011, 2754-2756.

H. Y. Playford, D. R. Modeshia,

E. R. Barney, A. C. Hannon, C. S. Wright,
J. M. Fisher, A. Amieiro-Fonseca,

D. Thompsett, L. A. O'Dell, G. J. Rees,
M. E. Smith, J. V. Hanna, and

R. 1. Walton:

'Structural characterization and
redox catalytic properties of
cerium(IV) pyrochlore oxides’,
Chemistry of Materials, 2011, 23(24),
5464-5473.

J. Plomp, V. O. de Haan, R. M. Dalgliesh,
S. Langridge, and A. A. van Well:
'Spin-echo length calibration of
OffSpec’, Physica B-Condensed Matter,
2011, 406(12), 2354-2356.

A. Podlesnyak, G. Ehlers, M. Frontzek,
A.S. Sefat, A. Furrer, T. Straessle,

E. Pomjakushina, K. Conder, F. Demmel,
and D. I. Khomskii:

‘Effect of carrier doping on the
formation and collapse of magnetic
polarons in lightly hole-doped
La,,Sr,Co0y;', Physical Review B, 2011,
83(13).

M. Poienar, C. Vecchini, G. Andre,

A. Daoud-Aladine, I. Margiolaki,

A. Maignan, A. Lappas, L. Chapon,

M. Hervieu, F. Damay, and C. Martin:
'Substitution effect on the interplane
coupling in crednerite: the

Cu, ,Mn, 4,0, case’, Chemistry of
Materials, 2011, 23(1), 85-94.

H. Postma, P. Schillebeeckx, and

W. Kockelmann:

'The metal compositions of a series
of Geistingen-type socketed axes’,
Journal of Archaeological Science,
2011, 38(8), 1810-1817.

A.S. Powell, Z. Stoeva, R. |. Smith,
D. H. Gregory, and |. J. Titman:

'Structure, stoichiometry and
transport properties of lithium
copper nitride battery materials:
combined NMR and powder neutron
diffraction studies’, Physical
Chemistry Chemical Physics, 2011,
13(22), 10641-10647.

R. Przenioslo, A. Palewicz, M. Regulski,
|. Sosnowska, R. M. Ibberson, and
K. S. Knight:

'Does the modulated magnetic
structure of BiFeO; change at low
temperatures?, (vol 18, pg 2069,
2006)', Journal of Physics-Condensed
Matter, 2011, 23(27).

K. C. Rule, M. Reehuis, M. C. R. Gibson,
B. Ouladdiaf, M. J. Gutmann,

J. U. Hoffmann, S. Gerischer,

D. A. Tennant, S. Suellow, and M. Lang:
'Magnetic and crystal structure of
azurite Cu,(CO;),(OH), as determined
by neutron diffraction’, Physical
Review B, 2011, 83(10).

S. ). S. Qazi, A. R. Rennie, I. Tucker,
J. Penfold, and I. Grillo:

'Alignment of dispersions of plate-
like colloidal particles of Ni(OH),
induced by elongational flow', Journal
of Physical Chemistry B, 2011, 115(13),
3271-3280.

K. C. Rule, D. A. Tennant, J. S. Caux,

M. C. R. Gibson, M. T. F. Telling,

S. Gerischer, S. Suellow, and M. Lang:
'Dynamics of azurite Cu,(CO,),(OH),
in a magnetic field as determined by
neutron scattering', Physical Review B,
2011, 84(18).

S.J. S. Qazi, A. R. Rennie, I. Tucker,
J. Penfold, and I. Grillo:

'Impact of Ni(OH), platelike particles
on lamellar surfactant mesophases
and the orientation of their mixtures
under elongational flow', Journal of
Physical Chemistry B, 2011, 115(35),
10413-10424.

J. Ranner, T. E. Carter, and S. West:
'A new control system for the ISIS

main magnet power supply’, IPAC'T1,
2011, 3385-3387.

M. Rebai, C. Andreani, A. Fazzi,

C. D. Frost, L. Giacomelli, G. Gorini,
E. Milani, E. P. Cippo, A. Pietropaolo,
G. Prestopino, E. Schooneveld,

M. Tardocchi, C. Verona, and

G. V. Rinati:

'Fission diamond detector tests at
the ISIS spallation neutron source’,
Nuclear Physics B-Proceedings
Supplements, 2011, 215, 313-315.

N. Reeves-McLaren, R. I. Smith, and
A. R. West:

‘Lithium-ion conduction pathways in
complex lithium spinels Li,MGe,0,
(M = Ni or Zn)', Chemistry of Materials,
2011, 23(15), 3556-3563.

P. A. Reynolds, M. J. Henderson, |. Zank,
and J. W. White:

'Complex layering observed in high
internal phase emulsions at a silicon
surface by neutron reflectometry’,
Journal of Colloid and Interface Science,
2011, 364(2), 539-545.

M. Ricco, D. Pontiroli, M. Mazzani,

M. Choucair, J. A. Stride, and

0. V. Yazyev:

'Muons probe strong hydrogen
interactions with defective
graphene’, Nano Letters, 2011, 11(11),
4919-4922.

F. L. Pratt, P. |. Baker, S. . Blundell,

T. Lancaster, S. Ohira-Kawamura,

C. Baines, Y. Shimizu, K. Kanoda,

|. Watanabe, and G. Saito:

'Magnetic and non-magnetic phases
of a quantum spin liquid', Nature,
2011, 471(7340), 612-616.

A. ). Princep, A. M. Mulders, U. Staub,
V. Scagnoli, T. Nakamura, A. Kikkawa,
S. W. Lovesey, and E. Balcar:

"Triakontadipole and high-order
dysprosium multipoles in the
antiferromagnetic phase of DyB,C,’,
Journal of Physics-Condensed Matter,
2011, 23(26).

A. B. Rodriguez, M. M. Voigt,

S.J. Martin, T. J. Whittle, R. M. Dalgliesh,
R. L. Thompson, D. G. Lidzey, and

M. Geoghegan:

'Structure of films of poly(3,4-
ethylene dioxythiophene)-
poly(styrene sulfonate) crosslinked
with glycerol', Journal of Materials
Chemistry, 2011, 21(48), 19324-19330.

Ross, B. Dr, Yvon, A. Dr, A. Fernandez,
Lindemann, Jensen, ). Dr, C. Dr, P. Dr,
E. Dr, Akiba, P. Dr, C. Dr, B. Minella,
Gregory, Anderson, Fisher, A. Dr, B.
Dr, and B. Dr:

'General discussion’, Faraday
Discussions, 2011, 151, 285-295.

A. Rotaru, D. C. Arnold, A. Daoud-
Aladine, and F. D. Morrison:

'Origin and stability of the dipolar
response in a family of tetragonal
tungsten bronze relaxors', Physical
Review B, 2011, 83(18).

K. R. Ryan, A. ]. Ramirez-Cuesta,
K. Refson, M. O. Jones, P. P. Edwards,
and W. I. F. David:

'A combined experimental inelastic
neutron scattering, Raman and ab
initio lattice dynamics study of
alpha-lithium amidoborane’, Physical
Chemistry Chemical Physics, 2011,
13(26), 12249-12253.

M. Sagisaka, S. lwama, S. Hasegawa,
A. Yoshizawa, A. Mohamed,

S. Cummings, S. E. Rogers,

R. K. Heenan, and J. Eastoe:
'Super-efficient surfactant for
stabilizing water-in-carbon dioxide
microemulsionst’, Langmuir, 2071,
27(10), 5772-5780.

V. G. Sakai, H. Nanda, A. Faraone, and
M. Nagao:

'‘Dynamics of DPPC vesicles in the
presence of bioprotectants', European
Biophysics Journal with Biophysics
Letters, 2011, 40, 156-156.

S. Sanna, P. Carretta, P. Bonfa,

G. Prando, G. Allodi, R. De Renzi,

T. Shiroka, G. Lamura, A. Martinelli, and
M. Putti:

'Correlated trends of coexisting
magnetism and superconductivity in
optimally electron-doped
oxypnictides’, Physical Review Letters,
2011, 107(22).

T. Sato, A. ). Ramirez-Cuesta, K. lkeda,
S.-i. Orimo, and K. Yamada:
'Vibrational properties of CaAlH, and
alpha-AlH; with different AlH,
networks studied by inelastic
neutron scattering', /norganic
Chemistry, 2011, 50(17), 8007-8011.

D. O. Scanlon, A. B. Kehoe,

G. W. Watson, M. O. Jones,

W. I. F. David, D. J. Payne, R. G. Egdell,
P. P. Edwards, and A. Walsh:

'Nature of the band gap and origin of
the conductivity of PbO, revealed by
theory and experiment’, Physical
Review Letters, 2011, 107(24).

L. Schulz, M. Willis, L. Nuccio,

P. Shusharov, S. Fratini, F. L. Pratt,

W. P. Gillin, T. Kreouzis, M. Heeney,

N. Stingelin, C. A. Stafford, D. J. Beesley,
C. Bernhard, J. E. Anthony, I. McKenzie,
J. S. Lord, and A. |. Drew:

'Importance of intramolecular
electron spin relaxation in small

molecule semiconductors’, Physical
Review B, 2011, 84(8).

|. Scivetti, J. Kohanoff, and

N. I. Gidopoulos:

'On the treatment of singularities of
the Watson Hamiltonian for
nonlinear molecules', International
Journal of Quantum Chemistry, 2011,
111(2), 307-317.

51



52

A. G. Seel, A. Sartbaeva, |. Mayers,
A. J. Ramirez-Cuesta, and P. P. Edwards:

'Neutron Compton scattering
investigation of sodium hydride:
From bulk material to encapsulated
nanoparticulates in amorphous silica
gel', Journal of Chemical Physics, 2071,
134(11).

A. Severing, F. Givord, J. X. Boucherle,
T. Willers, M. Rotter, Z. Fisk, A. Bianchi,
M. T. Fernandez-Diaz, A. Stunault,

B. D. Rainford, . Taylor, and

E. Goremychkin:

'Crystal fields in YbInNi, determined
with magnetic form factor and
inelastic neutron scattering’, Physical
Review B, 2011, 83(15).

A. Seville, N. E. Farthing,

I. S. K. Gardner, R. J. Mathieson,

J. W. G. Thomason, and D. B. Allen:
'Upgrade of the ISIS Synchrotron low
power RF system’, IPAC'T1, 2071,
466-468.

S. Shamoto, S. Wakimoto, K. Kodama,
M. Ishikado, A. D. Christianson,

M. D. Lumsden, R. Kajimoto,

M. Nakamura, Y. Inamura, M. Arai,

K. Kakurai, F. Esaka, A. lyo, H. Kito, and
H. Eisaki:

'Neutron scattering of iron-based
superconductors’, Physica
C-Superconductivity and Its
Applications, 2011, 471(21-22),
639-642.

H.-H. Shen, T-W. Lin, R. K. Thomas,

D. J. F. Taylor, and J. Penfold:
‘Surfactin Structures at interfaces
and in solution: the effect of pH and

cations', Journal of Physical Chemistry
B, 2011, 115(15), 4427-4435.

Y. Shoji, T. Matsuo, D. Hashizume,
M. J. Gutmann, H. Fueno, K. Tanaka,
and K. Tamao:

'Boron-boron sigma-bond formation
by two-electron reduction of a
H-bridged dimer of monoborane’,
Journal of the American Chemical
Society, 2011, 133(29), 11058-11061.

W.-J. Son, P. Manuel, D. Adroja, and
M.-H. Whangbo:

'Density Functional Analysis of the
Magnetic Structure of Li;RuO,:
Importance of the Ru-O center dot
center dot center dot O-Ru Spin-
Exchange Interactions and
Substitutional Ru Defects at the Li
Sites', Inorganic Chemistry, 2011,
50(19), 9400-9405.

A. K. Soper:

'Boroxol rings from diffraction data
on vitreous boron trioxide', Journal
of physics. Condensed matter:
Institute of Physics journal, 2011,
23(36), 365402.

A. K. Soper:

'Density minimum in supercooled
confined water', Proceedings of the
National Academy of Sciences of the
United States of America, 2011,
108(47), E1192-E1192.

A. K. Soper:

'Water: two liquids divided by a
common hydrogen bond', Journal of
Physical Chemistry B, 2011, 115(48),
14014-14022.

J. R. Stewart, G. Ehlers, H. Mutka,

P. Fouquet, C. Payen, and R. Lortz:
'Spin dynamics, short-range order,
and spin freezing in Y,Ca,BaCo,0,',
Physical Review B, 2011, 83(2).

J. R. Stewart, J. M. Hillier, P. Manuel, and
R. Cywinski:

'A neutron polarization analysis
study of moment correlations in
(DYo.4Y0e)T, (T = Mn, Al)', Journal of
physics. Condensed matter : an Institute
of Physics journal, 2011, 23(16),
164205.

C. Stock, L. C. Chapon,

A. Schneidewind, Y. Su, P. G. Radaelli,
D. F. McMorrow, A. Bombardi, N. Lee,
and S. W. Cheong:

'Helical spin waves, magnetic order,
and fluctuations in the langasite
compound Ba;NbFe;Si,0,,', Physical
Review B, 2011, 83(10).

C. Stock, R. A. Cowley, J. W. Taylor, and
S. M. Bennington:

'Comment on 'High-energy neutron
scattering from hydrogen using a
direct geometry spectrometer’,
Physical Review B, 2011, 84(5).

E. C. Spencer, N. L. Ross, S. F. Parker,
A. . Kolesnikov, B. F. Woodfield,

K. Woodfield, M. Rytting, |. Boerio-
Goates, and A. Nayrotksy:

'Influence of particle size and water
coverage on the thermodynamic
properties of water confined on the
surface of SnO, cassiterite
nanoparticles’, Journal of Physical
Chemistry C, 2011, 115(43),
21105-21112.

E. C. Spencer, N. L. Ross, S. F. Parker,

B. F. Woodfield, . Boerio-Goates,

S.J. Smith, R. E. Olsen, A. I. Kolesnikov,
A. Navrotsky, and C. Ma:

'‘Determination of the magnetic
contribution to the heat capacity of
cobalt oxide nanoparticles and the
thermodynamic properties of the
hydration layers', Journal of Physics-
Condensed Matter, 2011, 23(20).

L. Shu, W. Higemoto, Y. Aoki,

A. D. Hillier, K. Ohishi, K. Ishida,

R. Kadono, A. Koda, O. O. Bernal,
D. E. MacLaughlin, Y. Tunashima,
Y. Yonezawa, S. Sanada, D. Kikuchi,
H. Sato, H. Sugawara, T. U. Ito, and
M. B. Maple:

'Suppression of time-reversal
symmetry breaking
superconductivity in Pr(Os,Ru,),Sb,,
and PryLayOs,Sb,,', Physical Review B,
2071, 83(10).

|. P. Silverwood, N. G. Hamilton,

A. McFarlane, R. M. Ormerod, T. Guidi,
J. Bones, M. P. Dudman, C. M. Goodway,
M. Kibble, S. F. Parker, and D. Lennon:

'Experimental arrangements suitable
for the acquisition of inelastic
neutron scattering spectra of
heterogeneous catalysts', Review of
Scientific Instruments, 2011, 82(3).

G. P. Skoro, . R. ]. Bennett,
T. R. Edgecock, S. A. Gray,
A.]. McFarland, C. N. Booth,
K. J. Rodgers, and J. |. Back:

'Dynamic Young's moduli of tungsten
and tantalum at high temperature
and stress’, Journal of Nuclear
Materials, 2011, 409(1), 40-46.

H. V. Smith, D. ). Adams, B. Jones, and
C. M. Warsop:

'Stripping foil simulations for ISIS
injection upgrades’, IPAC'T1, 2071,
3556-3558.

A. M. Stadler, L. van Eijck, F. Demmel,
and G. Artmann:

'Macromolecular dynamics in red
blood cells investigated using
neutron spectroscopy’, Journal of the
Royal Society Interface, 2011, 8(57),
590-600.

P. A. Staniec, A. ]. Parnell,

A. D. F. Dunbar, H.Yi, A. . Pearson,

T. Wang, P. E. Hopkinson, C. Kinane,

R. M. Dalgliesh, A. M. Donald,

A.J. Ryan, A. Iraqi, R. A. L. Jones, and
D. G. Lidzey:

'The nanoscale morphology of a
PCDTBT: PCBM photovoltaic blend’,
Advanced Energy Materials, 2011, 1(4),
499-504.

A. ). Steele, P. . Baker, T. Lancaster,

F. L. Pratt, I. Franke, S. Ghannadzadeh,
P. A. Goddard, W. Hayes,

D. Prabhakaran, and S. ). Blundell:
'Low-moment magnetism in the
double perovskites Ba,MOsO,

(M = Li, Na)', Physical Review B, 2011,
84(14).

A. ). Steele, T. Lancaster, S. J. Blundell,
P. ). Baker, F. L. Pratt, C. Baines,

M. M. Conner, H. I. Southerland,

J. L. Manson, and J. A. Schlueter:

'Magnetic order in quasi-two-
dimensional molecular magnets
investigated with muon-spin
relaxation’, Physical Review B, 2011,
84(6).

V. G. Storchak, J. H. Brewer,

D. G. Eshchenko, S. P. Cottrell,

P. L. Russo, and S. L. Stubbs:
'Localization of muonium atoms in

KCl at low temperature’, Epl, 20717,
94(2).

M. Struzik, M. Malys, W. Wrobel,

I. Abrahams, F. Krok, and J. R. Dygas:
'Ordered fluorite phases in the
Bi,0, Ta,0; system: a structural and
electrical investigation', Solid State
lonics, 2011, 202(1), 22-29.

W. Suder, S. Ganguly, S. Williams,

A. M. Paradowska, and P. Colegrove:
'Comparison of joining efficiency and
residual stresses in laser and laser
hybrid welding', Science and
Technology of Welding and Joining,
2011, 16(3), 244-248.

J. Sugiyama, H. Nozaki, M. Harada,

K. Kamazawa, O. Ofer, M. Mansson,

J. H. Brewer, E. J. Ansaldo, K. H. Chow,
Y. Ikedo, Y. Miyake, K. Ohishi,

|. Watanabe, G. Kobayashi, and

R. Kanno:

'Magnetic and diffusive nature of
LiFePO, investigated by muon spin
rotation and relaxation’, Physical
Review B, 2011, 84(5), 9.

T. Suzuki, M. Yamada, Y. Ishii,
|. Watanabe, T. Goto, H. Tanaka, and
K. Kubo:

'Change in magnetic ground states in
nonmagnetic-impurity-doped spin-
gap systems TlCu, ,Mg,Cl; using
muon spin relaxation', Physical Review
B, 2011, 83(17).

T-Y. Tan, B. ). Kennedy, Q. Zhou,

C. D. Ling, W. Miiller, C. J. Howard,

M. A. Carpenter, and K. S. Knight:
'Impact of Jahn-Teller active Mn** on
strain effects and phase transitions in
SrosPro3sMnO;’, Physical Review B,
2011, 85(10).

Y. Tanabe, T. Adachi, K. Suzuki,
T. Kawamata, Risdiana, T. Suzuki,
|. Watanabe, and VY. Koike:

‘Similarity between Ni and Zn
impurity effects on the
superconductivity and Cu-spin
correlation in La,,SrxCu, ,NiyO,
high-T, cuprates: A comparison based
on the hole trapping by Ni', Physical
Review B, 2011, 83(14).

A. E. Taylor, M. J. Pitcher, R. A. Ewings,
T. G. Perring, S. J. Clarke, and

A. T. Boothroyd:

'Antiferromagnetic spin fluctuations
in LiFeAs observed by neutron
scattering’, Physical Review B, 2011,
83(22).

M. T. F. Telling, C. Neylon, L. Clifton,
S. Howells, L. van Eijck, and V. G. Sakai:

'The dynamic landscape in the multi-
subunit protein, apoferritin, as
probed by high energy resolution
neutron spectroscopy', European
Biophysics Journal with Biophysics
Letters, 2011, 40, 156-156.

M. T. F. Telling, C. Neylon, L. Clifton,

S. Howells, L. van Eijck, and V. G. Sakai:
‘Thermal motion in the multi-subunit
protein, apoferritin, as probed by
high energy resolution neutron
spectroscopy’, Soft Matter, 2011,
7(15), 6934-6941.

L. H. Thomas, G. A. Craig,
M. J. Gutmann, A. Parkin, K. Shankland,
and C. C. Wilson:

'Conformational polymorphism of the
molecular complex of
3-fluorobenzoic acid with
4-acetylpyridine’, Crystengcomm,
2011, 13(10), 3349-3354.

J. W. G. Thomason and |. Pasternak:

'A common proton driver for a
neutrino factory and a spallation
neutron source based on megawatt
upgrades to ISIS', IPAC'T1, 2011,
2757-2759.

P. Toledano, D. D. Khalyavin, and

L. C. Chapon:

'Spontaneous toroidal moment and
field-induced magnetotoroidic
effects in Ba,CoGe,0;', Physical
Review B, 2011, 84(9).

P. Toledano, N. Leo, D. D. Khalyavin,

L. C. Chapon, T. Hoffmann, D. Meier,
and M. Fiebig:

'Theory of high-temperature
multiferroicity in cupric oxide’,
Physical Review Letters, 2011, 106(25).

K. Tomiyasu, M. K. Crawford,

D. T. Adroja, P. Manuel, A. Tominaga,
S. Hara, H. Sato, T. Watanabe,

S. 1. lkeda, J. W. Lynn, K. Iwasa, and
K. Yamada:

'Molecular spin-orbit excitations in
the Jeff=1/2 frustrated spinel
GeCo,0,', Physical Review B, 2011,
84(5).

J. Tomkinson and S. F. Parker:
'Exploiting the quasi-invariance of
atomic displacements’, Spectrochimica
Acta Part a-Molecular and Biomolecular
Spectroscopy, 2011, 79(5), 2017-2019.

D. Tomono, T. M. Kojima, K. Ishida,

T. Ikeda, Y. Iwai, M. Tokuda,

Y. Kanazawa, Y. Matsuda, T. Matsuzaki,
M. lwasaki, and Y. Yamazaki:

'Muon density enhancement with a
tapered capillary method', 72th
International Workshop on Neutrino
Factories, Super-beams and Beta-beams
(NUFACT), Tata Inst Fundamental Res,
Mumbai, INDIA, Oct 20-25, 2011.

D. Tomono, T. M. Kojima, K. Ishida,

T. Ikeda, Y. Iwai, M. Tokuda,

Y. Kanazawa, Y. Matsuda, T. Matsuzaki,
M. Iwasaki, and Y. Yamazaki:

'Focusing effect of MeV muon beam
with a tapered capillary method',
Journal of the Physical Society of Japan,
2071, 80(4).




J. J. Towey, A. K. Soper, and L. Dougan:
'Preference for isolated water
molecules in a concentrated
glycerol-water mixture', Journal of
Physical Chemistry B, 2011, 115(24),
7799-7807.

J. ). Towey, A. K. Soper, and L. Dougan:
'The structure of glycerol in the
liquid state: a neutron diffraction
study', Physical Chemistry Chemical
Physics, 2011, 13(20), 9397-9406.

V. H. Tran, A. D. Hillier, D. T. Adroja, and
D. Kaczorowski:

'Superconductivity of the Filled
Skutterudite ThPt,Ge,, Investigated
by muon spin rotation’, Journal of the
Physical Society of Japan, 2011,
80SA(Copyright (c) 2011 The Physical
Society of Japan), SA030.

A.S. Tremsin, ). B. McPhate,
W. Kockelmann, J. V. Vallerga,
O. H. W. Siegmund, and W. B. Feller:

'High resolution Bragg edge
transmission spectroscopy at pulsed
neutron sources: Proof of principle
experiments with a neutron counting
MCP detector’, Nuclear Instruments &
Methods in Physics Research Section a-
Accelerators Spectrometers Detectors
and Associated Equipment, 2011, 633,
$235-5238.

A.S. Tremsin, J. B. McPhate,

J. V. Vallerga, O. H. W. Siegmund,
W. Kockelmann, A. Steuwer, and
W. B. Feller:

'High-resolution neutron counting
sensor in strain mapping through
transmission Bragg edge diffraction’,
leee Sensors Journal, 2011, 11(12),
3433-3436.

V. Tripadus, V. G. Zacai, M. Statescu,

F. Mihai, L. Craciun, L. Tcacenco, and

V. Almasan:

'Water and polymer chain dynamics
in chitosan hydrogels by quasi-elastic
neutron scattering', Romanian Reports
in Physics, 2011, 63(2), 437-455.

|. Tucker, J. Penfold, R. K. Thomas,
C. C. Dong, S. Golding, C. Gibson, and
. Grillo:

'The adsorption and self-assembly of
mixtures of alkylbenzene sulfonate
isomers and the role of divalent
electrolyte’, Langmuir, 2011, 27(11),
6674-6682.

R. C. Vilao, A. G. Marinopoulos,

R. B. L. Vieira, A. Weidinger,

H. V. Alberto, J. Piroto Duarte, ). M. Gil,
J. S. Lord, and S. F. J. Cox:

'Hydrogen impurity in paratellurite
alpha-TeO,: muon-spin rotation and
ab initio studies’, Physical Review B,
2011, 84(4).

K. Winkel, M. Seid|, T. Loerting,
L. E. Bove, S. Imberti, V. Molinero,
F. Bruni, R. Mancinelli, and M. A. Ricci:

'Structural study of low
concentration LiCl aqueous solutions
in the liquid, supercooled, and
hyperquenched glassy states’, Journal
of Chemical Physics, 2011, 134(2).

P. Wagner, C. P. Ewels, I. Suarez-
Martinez, V. Guiot, S. F. J. Cox, J. S. Lord,
and P. R. Briddon:

'Behavior of hydrogen ions, atoms,
and molecules in alpha-boron studied
using density functional
calculations’, Physical Review B, 2011,
83(2).

J. D. S. Witt, T. P. A. Hase, R. Fan,
C. ). Kinane, T. R. Charlton, S. Langridge,
and M. G. Blamire:

'Strain dependent selection of spin-
slip phases in sputter deposited thin-
film epitaxial holmium’', Journal of
Physics-Condensed Matter, 2011,
23(41).

C. M. Warsop, D. J. Adams,

D. ). S. Findlay, I. S. K. Gardner,

S. ). S. Jago, B. Jones, R. . Mathieson,
S.]. Payne, B. G. Pine, A. Seville,

H. V. Smith, J. W. G. Thomason,

R. E. Williamson, ). Pasternak,

C. R. Prior, and G. H. Rees:

'Status of injection upgrade studies
for the ISIS synchrotron', IPAC'T1,
2011, 2760-2762.

C. M. Warsop, D. J. Adams, B. Jones,
B. G. Pine, H. V. Smith, and R. E.
Williamson:

'Simulation and measurements of
half integer resonance in coasting
beams on the ISIS ring’, IPAC'T1,
2011, 637-639.

T. Wasiutynski, M. Balanda, M. Czapla,
R. Pelka, P. M. Zielinski, F. L. Pratt,

T. Korzeniak, R. Podgajny, D. Pinkowicz,
and B. Sieklucka:

‘Studies of critical phenomena in
molecular magnets by muSR
spectroscopy', Joint European
Magnetic Symposia (JEMS), Jagiellonian
Univ, Krakow, POLAND, Aug 23-28,
2071.

S. ). Webb, T. ]. Dines, and J. Tomkinson:

'Assignment of the low frequency
modes of the catalytic surface
modifier cinchonidine and its
diastereomer cinchonine’, Vibrational
Spectroscopy, 2011, 57(1), 116-125.

J. R. P. Webster, S. Langridge,

R. M. Dalgliesh, and T. R. Charlton:
'Reflectometry techniques on the
Second Target Station at ISIS:
methods and science’, European
Physical Journal Plus, 2071, 126(11).

M. Turski, A. Paradowska, S.-Y. Zhang,
D. Mortensen, H. Fjaer, ). Grandfield,
B. Davis, and R. DeLorme:

'Validation of predicted residual
stresses within direct chill cast
magnesium alloy slab’, Metallurgical
and Materials Transactions a-Physical
Metallurgy and Materials Science, 2011,
43A(5), 1547-1557.

J. van Duijn, R. Ruiz-Bustos, A. D. Hillier,
A. Daoud-Aladine, and P. Deen:

'Observation of long-range magnetic
ordering in the proposed spin-singlet
state of Hg,Ru,0,', Physica
B-Condensed Matter, 2011, 406(12),
2389-2392.

R. van Langh, . James, G. Burca,
W. Kockelmann, S. Y. Zhang,

E. Lehmann, M. Estermann, and
A. Pappot:

'New insights into alloy
compositions: studying Renaissance
bronze statuettes by combined
neutron imaging and neutron
diffraction techniques’, Journal of
Analytical Atomic Spectrometry, 2011,
26(5), 949-958.

M. P. Weir, S. Y. Heriot, S. |. Martin,
A. ). Parnell, S. A. Holt, J. R. P. Webster,
and R. A. L. Jones:

'Voltage-induced swelling and
deswelling of weak polybase
brushes’, Langmuir, 2011, 27(17),
11000-11007.

K. R. Whittle, N. C. Hyatt, K. L. Smith,

I. Margiolaki, F. ). Berry, K. S. Knight, and
G. R. Lumpkin:

'Combined neutron and X-ray
diffraction determination of disorder

in doped zirconolite-2M', American
Mineralogist, 2011, 97(2-3), 291-298.

R. E. Williamson, D. ). Adams, and

C. M. Warsop:

'High intensity longitudinal dynamics
studies for higher energy injection
into the ISIS synchrotron’, IPAC'T7,
2011, 640-642.

A. C. Wright, B. G. Aitken, G. Cuello,
R. Haworth, R. N. Sinclair, J. R. Stewart,
and J. W. Taylor:

'Neutron studies of an inorganic
plastic glass', Journal of Non-
Crystalline Solids, 2011, 357(14),
2502-2510.

S.Yang, S. K. Callear, A. J. Ramirez-
Cuesta, W. I. F. David, J. Sun, A. ). Blake,
N. R. Champness, and M. Schroeder:

'Pore with gate: modulating
hydrogen storage in metal-organic
framework materials via cation
exchange', Faraday Discussions, 2011,
151, 19-36.

A. Yaouanc, P. D. de Reotier, Y. Chapuis,
C. Marin, S. Vanishri, D. Aoki, B. Fak,

L. P. Regnault, C. Buisson, A. Amato,

C. Baines, and A. D. Hillier:

'Exotic transition in the three-
dimensional spin-liquid candidate
Tb,Ti,0,', Physical Review B, 2011,
84(18).

P.N. Yaron, A. J. Scott, P. A. Reynolds,

J. P.Mata, and J. W. White:

'High internal phase emulsions under
shear. co-surfactancy and shear
stability', Journal of Physical Chemistry
B, 2011, 115(19), 5775-5784.

G. Yasayan, A. O. Saeed, F. Fernandez-
Trillo, S. Allen, M. C. Davies, A. Jangher,
A. Paul, K. J. Thurecht, S. M. King,

R. Schweins, P. C. Griffiths,

J. P. Magnusson, and C. Alexander:

'Responsive hybrid block co-polymer
conjugates of proteins-controlled
architecture to modulate substrate
specificity and solution behaviour’,
Polymer Chemistry, 2011, 2(7), 1567-
1578.

T. G. A. Youngs, J. D. Holbrey,
C. L. Mullan, S. E. Norman,

M. C. Lagunas, C. D'Agostino,
M. D. Mantle, L. F. Gladden,

D. T. Bowron, and C. Hardacre:

'Neutron diffraction, NMR and
molecular dynamics study of glucose
dissolved in the ionic liquid 1-ethyl-
3-methylimidazolium acetate’,
Chemical Science, 2011, 2(8),
1594-1605.

X. Zhang, D. Taylor, R. Thomas,

J. Penfold, and I. Tucker:

'Modifying the adsorption properties
of anionic surfactants onto
hydrophilic silica using the pH
dependence of the polyelectrolytes
PEl, ethoxylated PEIl, and
polyamines', Langmuir, 2011, 27(7),
3569-3577.

X. L. Zhang, |. Penfold, R. K. Thomas,

I. M. Tucker, J. T. Petkov, ). Bent, A. Cox,

and R. A. Campbell:

'Adsorption behavior of hydrophobin
and hydrophobin/surfactant mixtures

at the air-water interface’, Langmuir,
2011, 27(18), 11316-11323.

X. L. Zhang, |. Penfold, R. K. Thomas,

I. M. Tucker, J. T. Petkoy, ). Bent, A. Cox,
and I. Grillo:

‘Self-assembly of hydrophobin and
hydrophobin/surfactant mixtures in
aqueous solution’, Langmuir, 2011,
27(17), 10514-10522.

X. L. Zhang, D. J. F. Taylor, R. K. Thomas,
and |. Penfold:

'Adsorption of
polyelectrolyte/surfactant mixtures
at the air-water interface: modified
poly(ethyleneimine) and sodium
dodecyl sulfate’, Langmuir, 2011,
27(6), 2601-2612.

X. L. Zhang, D. J. F. Taylor, R. K. Thomas,
and J. Penfold:

'The effects of the addition of the
polyelectrolyte, poly(ethyleneimine),
on the adsorption of mixed
surfactants of sodium dodecylsulfate
and dodecyldimethylaminoacetate at
the air-water interface', Journal of
Colloid and Interface Science, 2011,
356(2), 647-655.

X. L. Zhang, D. J. F. Taylor, R. K. Thomas,
and |. Penfold:

'The role of electrolyte and
polyelectrolyte on the adsorption of
the anionic surfactant, sodium
dodecylbenzenesulfonate, at the air-
water interface', Journal of Colloid and
Interface Science, 2011, 356(2),
656-664.

X. Zhao, F. Pan, B. Cowsill, and J. R. Lu:
‘Interfacial immobilization of
monoclonal antibody and detection
of human prostate-specific antigen’,
Langmuir, 2011, 27(12), 7654-7662.

G. Zheng, A. M. N. Niklasson, and
M. Karplus:

'Lagrangian formulation with
dissipation of Born-Oppenheimer
molecular dynamics using the
density-functional tight-binding
method’, Journal of Chemical Physics,
2011, 135(4).

A. Zorko, P. Jeglic, A. Potocnik,

D. Arcon, A. Baleytis, Z. Jaglicic, X. Liu,
A. L. Tchougreeff, and R. Dronskowski:
'Unconventional magnetism in a
nitrogen-containing analog of cupric
oxide', Physical Review Letters, 2011,
107(4).

S. Zorn, M. W. A. Skoda, A. Gerlach,

R. M. J. Jacobs, and F. Schreiber:

'On the stability of oligo(ethylene
glycol) (C,,EG,OMe) SAMs on gold:
behavior at elevated temperature in
contact with water', Langmuir, 2071,
27(6), 2237-2243.

53



54

SIS SEMINARS 2011-2012

ISIS hosts seminars on topics covering the range of science undertaken
at the facility by researchers from the UK, Europe and further afield.

5 April 2011

Leonid Sandratskii

Max Planck Institute, Germany
Non-adiabatic spin-dynamics of
complex magnetic systems

12 April 2011

Ken Andersen

European Spallation Source, Lund,
Sweden

Progress on neutron instruments for
the European Spallation Source

19 April 2011

Amit Keren

Technion Institute of Technology, Israel
A magnetic analog of the isotope
effect in cuprates

10 May 2011

Hardy Gross

Max Planck Institute, Germany
Ab-initio theory of
superconductivity: how to predict
the critical temperature

17 May 2011

Mike | Gillan

University College London
High-accuracy energetics of
condensed matter with quantum
chemistry and quantum Monte Carlo

26 May 2011

Achim Rosch

University of Cologne, Germany

2nd SEPnet Summer Programme:
Condensed Matter Physics in the City
Spintorques and skyrmions in chiral
magnets

26 May 2011

Joe Bhaseen

University of Cambridge

2nd SEPnet Summer Programme:
Condensed Matter Physics in the
City Quantum Phase Transitions

in Pairing Systems

26 May 2011

Joseph Betouras
University of Loughborough

2nd SEPnet Summer Programme:
Condensed Matter Physics in the
City. On the Lifshitz transition in a
model of 2D dipolar fermions and
in NaxCoO,

2 June 2011

Andrew Briggs University of Oxford
2nd SEPnet Summer Programme:
Condensed Matter Physics in the
City Quantum Mesoscopics

2 June 2011

Andrew Boothroyd

University of Oxford

2nd SEPnet Summer Programme:
Condensed Matter Physics in the City
Magnetic fluctuations in Fe-based
superconductors

2 June 2011

Suchitra Sebastian
University of Cambridge

2nd SEPnet Summer Programme:
Condensed Matter Physics in the
City. Nodal pockets revealed by
quantum oscillations in underdoped
YBCO

2 June 2011

Adrian Hillier

ISIS

2nd SEPnet Summer Programme:
Condensed Matter Physics in the
City Evidence for non-unitary
superconductivity

2 June 2011

Elizabeth Blackburn

University of Birmingham

2nd SEPnet Summer Programme:
Condensed Matter Physics in the
City. The superconducting states
of CeColn,

7 June 2011

Nic Shannon
University of Bristol

Quantum ice

14 June 2011

Helen E Hermes
Heinrich-Heine-University Disseldorf,
Germany

Neutron radiography of soft and
complex matter systems: an
experimenter’s viewpoint

28 June 2011

Amy Briffa
University of Birmingham

The magnetic structure of
gadolinium titanate

2 August 2011

Stefan Kowarik Humboldt
Universitat Berlin, Germany

Growth and structure of molecular
semiconductors:real-time XRR,
energy dispersive and anomalous
reflectivity, and X-ray miscroscopy
studies

16 August 2011

Brent Fultz

California Institute of Technology
Non-harmonic phonon
thermodynamics

27 September 2011

Matthias Ballauff
HZB, Germany

Neutron scattering and
supramolecular chemistry

25 October 2011
Rex Godby
University of York

The GW approach to spectral,
ground-state and transport
properties

1 November 2011

Kimitoshi Kono

RIKEN, Japan

Free surface of superfluid 3He and
rotating supersolid: recent activity of
RIKEN low temperature physics
laboratory

17 January 2012

Brent Heuser

University of lllinois at Urbana-
Champaign, USA

Hydrogen trapping at dislocations in
deformed Pd at low temperature:
Results from SANS, IINS, and DFT

31 January 2012

Serena Corr

University of Kent

Local structure studies of functional
metal oxides

28 February 2012

Joachim Dzubiella

Humholdt University of Berlin, Germany
Theoretical and computational
approaches to the modelling of

(bio) molecular fluids

13 March 2012

Arno Schindlmayr

University Paderborn, Germany
Electronic excitations in itinerant
ferromagnets from first principles

22 November 2011

Leonardo Bernasconi CSED, STFC
Electronic excitations and dynamics
in the condensed phase

25 November 2011

Heribert Wilhelm

Diamond Light Source

Precursor phenomena at the
magnetic ordering of the cubic
helimagnet FeGe

29 November 2011

Ulrich K. Réssler
Leibniz Institute, Dresden, Germany

Skyrmion matters in chiral magnets

12 December 2011

Michele Benzi

Emory University, USA

Decay properties of spectral
projectors with applications to
electronic structure computations

12 December 2011

Boualem Hammouda

National Institute of Standards and
Technology, USA

Nanoscale structures using
small-angle neutron scattering

27 March 2012

Pietro Ballone

Queen's University, Belfast

Coarse graining dynamical
properties: the excess entropy route

19 April 2012

Javier Almeida
Institute of Theoretical Physics, Ulm,
Germany

Optical spectroscopy applied to the
new topics of quantum biology
(electronic energy transfer in
photosynthetic protein-pigment
complexes)

15 May 2012

Ferruccio Renzoni

University College London

Control of atomic motion with

ac fields: from the ratchet effect to
vibrational mechanics

29 May 2012

Ludovic Jaubert

Okinawa Institute of Science and
Technology (OIST), Japan

Spin ice dynamics and spin liquid
Curie law




ISIS PULSED NEUTRON AND MUON SOURCE

Vesuvio is used by Andrew Seel (Oxford University) to examine
the state of the proton in lithium-ammonia solutions and solids
via deep inelastic neutron spectroscopy.




ISIS FACTS & FIGURES

ISIS Facility Access Panel

FAP 1 FAP 2

FAP 3

FAP 4

FAP 5 FAP 6

FAP 7

Diffraction Liquids Large Scale Molecular Engineering
Structures Spectroscopy

D Gregory C Hardacre A Zarbakhsh A Boothroyd N Skipper D Paul J Bouchard
Chair Chair Chair Chair Chair Chair Chair
D Allan M Arai D Barlow P Dai C Andreani M Aronson C Davies
L Chapon C Cabrillo W Bouman B Lake D Book H Dilger T Holden
J Claridge R McGreevy S Clarke S Raymond F Bresme A Drew A Lodini
E Cussen G Monaco K Edler D Reznik S Golunski A Suter J Quinta da Fonseca
A Goodwin | Tse T Hase H Ronnow M Jones | Terry R Reed
M Hofmann R Winter S Lee N Shannon M Krzystyniak J Titman H Stone
B Kennedy T Nylander C Stock MP Marques T Veal M Yescas
C Knee E Sivaniah A Nogales Ruiz | Watanabe
S Skinner | Tucker R Senesi
A Thompson
R Walton
| Wood
M Tucker D Bowron M Skoda R Ewings F Demmel S Cottrell J Kelleher
S Hull A Hannon J Webster | Taylor J Mayers A Hillier SY Zhang

ISIS Facility Access Panel membership for the June 2012 meetings. The FAPs meet twice per year to review all proposals submitted to the facility based

on scientific merit and timeliness.

ISIS User Committee

1UG1 Crystallography A Powell Heriot-Watt University
Vacancy
1UG2 Liquids and Amorphous | Holbrey Queen’s University Belfast
B Webber University of Kent
1UG3 Large Scale Structures | Lakey University of Newcastle
A Zarbaksh Queen Mary College, London
UG4 Ex ons J Goff Royal Holloway University London
P Salmon Bath University
UG5 Molecular Spectroscopy D Lennon University of Glasgow
S McLain University of Oxford
1UG6 A Drew Queen Mary University of London
D Paul University of Warwick
IUG7 Engineering D Dye Imperial College London
M Preuss Manchester
ISIS Director U Steigenberger
ISS Division Head P J CKing
IDM Division Head S Langridge
IEO Division Head Z A Bowden
Il Division Head D Greenfield
ISIS User Programme Manager A D Kaye
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ISIS User Committee Membership for June 2012. The IUC exists to represent the user community on all aspects of facility operation.
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ISIS user satisfaction survey

-

Scientific support

- Out-of-hours
scientific support

Technical support
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technical support

User office

ISIS reliability
Instrument
performance 2
— 2011
Instrument
information L
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equipment

Software
User Satisfaction Accommoratio
All users visiting the.facility are inyited to O on
complete a satisfaction survey which off site
addresses the quality of the scientific, S,
technical and User Office support, the restaurant
ISIS, instrument and support equipment
performance and reliability, and the Vending areas
quality of the accommodation and
restaurant facilities. The feedback Processing claims

obtained in this way helps to ensure a
high quality service is maintained and
improved where necessary.
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ISIS user survey results from 2008 to 2012.

57






Beam Statistics 2011-2012

For the period of this report and during scheduled operating cycles, ISIS delivered a total of 583 mA.hrs of user proton
beam to the muon and neutron targets.

The tables below give beam statistics for the individual cycles in the year 2011-2012, together with year-on-year
statistics for ISIS performance.

17 May - 9 Jun 5 Jul - 4 Aug 40ct-4Nev 22 Nov-23Dec 21 Feb-29 Mar

2011 2011 2011 2011 2012
Beam on target 1 (hr) 476 645 622 596 650
Total beam current delivery to both targets (mA-hr) 90 122 119 120 133
Average beam current for beam on target (targets 1 & 2 combined) 188.0 188.0 190.9 201.2 205.0

ISIS operational statistics for year 2010-2011.

I 2 £ 0 3 £ ) X B S K
168 156 165 106 134 196 92 163 156 116 138

Total Scheduled Days

Total Time on Target (days) 158 144 152 96 107 174 74 144 126 97 125
Total Integrated Current (mA-hrs) 725 612 647 409 459 749 326 612 630 460 583
Average Beam Current (for beam on target) (pA) 192 178 177 177 178 179 183 177 179 197 194

Year-on-year ISIS performance summary for the past 10 years.
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