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Left: Tatiana Guidi, beamline scientist, on the MARI instrument.

Foreword

Foreword
‘Curiouser and curiouser!” cried Alice.

In last year’s foreword I managed to quote from Forrest Gump 
and Harry Potter. This year I have chosen something written 
closer to home, actually within a few hundred metres of the 
source of the ISIS name. The past year has indeed been 
curious. We do seem to be in a ‘looking glass’ world where 
some things are the same and some are different, and we 
don’t quite know how to get back to the other side. However, 
some things don’t change. Despite all of the constraints 
and complications ISIS has had another excellent year. To 
run three operational cycles with about 75% of a normal 
experimental programme, but 10% of the number of visiting 
users, is a remarkable achievement. At the same time we 
have completed the preparatory work so that the long-
planned long-shutdown has now started. Users and staff have 
produced a record number of publications, so somebody has 
been managing to work from home despite caring or home 
schooling responsibilities.

TS1 will restart operation 
in 2022 with a new ‘heart’. 
Preparation for the Endeavour 
instrument development 
programme is well underway, 
and funding has recently been 
awarded for preparatory work 
on ISIS-II. We have come a long 
way since I was employed as 
a postdoc in 1981 specifically to be one of the first users of 
ISIS. Possibly there will be a postdoc being employed in 2021 
who will be writing the foreword to the ISIS-II Annual Review in 
2061? Maybe it’s you? By the time you get there you will fully 
understand what is meant by ‘teamwork’. Many thousands of 
people, staff and users, have contributed to the ISIS journey 
so far. Roger Eccleston will shortly rejoin the journey as ISIS 
Director – I wish him well. I had no idea where we were going 
when I joined, but I have been very fortunate to be one of you. 
Which brings us back to Alice:

‘Would you tell me, please, which way I ought to go from here?’ 
‘That depends a good deal on where you want to get to.’

Robert McGreevy
ISIS Director

Despite all of the constraints and 
complications ISIS has had another excellent 
year. To run three operational cycles with 
about 75% of a normal experimental 
programme, but 10% of the number of visiting 
users, is a remarkable achievement. 
– Robert McGreevy, ISIS Director 
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OverviewOverview

318

Neutron 
instruments

29

Journal
publications

644

Companies 
engaging

85

1034
Proposals
received from

34 Countries

5 Muon
instrumentsThe ISIS Neutron and Muon Source is a world-

leading centre for research at the STFC Rutherford 
Appleton Laboratory near Oxford. Our suite of 
neutron and muon instruments gives unique 
insights into the properties of materials on the 
atomic scale.

We are part of the global research infrastructure, and our 

science spans a wide range of disciplines, from magnetism to 

cultural heritage, engineering to food science, chemistry to 

environmental science.

We contribute to inspiring the next generation of scientists 

through our public engagement programme as well as 

supporting training for apprentices, year-in-industry students, 

work experience students and graduates.

Through spring and early summer 2020, the facility was set 

up to allow work in a Covid-safe manner, with project work 

and then operational work restarting with a limited number of 

people on site. 

ISIS operated for two run cycles in the 20/21 year, between 

September and December 2020.

Unique principal 
investigators
awarded time

423

New principal
investigators

108

Experiments
518

Xpress proposals

Overview

6

4914 STFC ISIS Annual Review 2021 CA V8.indd   6 22/09/2021   14:30



Overview

The ISIS Neutron and Muon Source

7

4914 STFC ISIS Annual Review 2021 CA V8.indd   7 22/09/2021   14:30



Improving batteries 
for electric vehicles

Designing better 
solar panels

Efficient, cleaner 
power supplies

Reducing harmful 
transport emissions

Designing lighter, more 
efficient aircraft

Understanding the physics 
of cloud formation

Making personal care 
products more sustainable

Working to secure the 
food supply chain

Designing sustainable 
detergents

Next generation data 
storage materials

Overview

The ISIS Endeavour Programme
ISIS seeks to continually update and develop its suite of neutron and muon instruments, in order to 
respond to current research needs and to ensure it remains a world-leading facility and maximises 
its socio-economic impact. The Endeavour programme will deliver the next generation of 
instruments and significant instrument developments in support of an extensive range of research 
across the science disciplines, strongly aligned with the Government’s key priority areas.

Advanced Manufacturing – the next industrial revolution
Endeavour will allow the study of real components 
(often large, thick and complex) with excellent time 
resolution. A typical example that is not currently feasible 
is the materials understanding required to realise the 
potential of small modular reactors (SMRs) in solving the 
clean energy challenge. SMRs will challenge our current 

knowledge of processing (e.g. additive manufacturing) and 
joining technologies. Endeavour will provide the ability to 
measure strain, plasticity, and crystal structure in real world 
components, all of which contribute to the performance, 
safe operation and lifetime of SMRs.

Clean growth and Net Zero – capturing the bad guys
Crucial to reaching Net Zero carbon emissions will be the 
development of cheap and effective technologies for carbon 
dioxide capture. Highly porous materials such as zeolites 
and metal organic framework (MOFs) are likely to be at the 
forefront in this area. To gain quantitative mechanistic insight 
into how these disordered systems function requires direct 

observation of the interactions of CO2 with these materials. 
However, CO2 (and greenhouse gases such as NOx and SOx)
are on the limit of present capabilities. Endeavour will enable 
direct observation of the structure and dynamics of CO2 and 
other molecules (notably hydrogen where neutron techniques 
are uniquely placed) in porous systems. 

88
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The ISIS Endeavour Programme
ISIS seeks to continually update and develop its suite of neutron and muon instruments, in order to 
respond to current research needs and to ensure it remains a world-leading facility and maximises 
its socio-economic impact. The Endeavour programme will deliver the next generation of 
instruments and significant instrument developments in support of an extensive range of research 
across the science disciplines, strongly aligned with the Government’s key priority areas.

Materials of the future – delivering the promise in 
transformative technologies
Quantum computing has the potential to be a truly 
transformative technology. A challenge in achieving quantum 
computation is maintaining the coherence of quantum states 
while information is processed. Experiments where the loss 
of quantum information can be dynamically observed are 
currently not practical. Endeavour will open a window on the 

nature of quantum coherence and move us to a quantitative 
4D understanding of the dynamics of materials in the 
nanosecond to sub-picosecond timescale region alongside 
resolution in momentum space. This complements other 
techniques that access shorter timescales but which lack 
spatial information.

Bioscience and Health – a unique contribution
Endeavour will move our structural analysis into significantly 
larger structures, enabling, for example, the study of the virus 
reproduction process and the interactions of drug molecules 
at active sites. Currently this research is not possible at ISIS. 

As access to neutrons in Europe is reducing, Endeavour will 
step up to provide this capability to the research community.

“The Endeavour programme will make currently challenging measurements routine. The new 
capabilities will provide access into unknown research frontiers and provide the information 
for materials databases as part of an integrated cycle of materials discovery.” 
Professor Sean Langridge, Head of the ISIS Diffraction and Materials Division

Overview
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Science at ISIS

268
Chemistry

644
Total Publications

100
Chemical

Engineering69
Engineering

98
Energy 322

Physics and 
Astronomy

Some publications will be included in 
more than one subject area.

Left: Paul Frodsham from the Cryogenics team loading a sample into the MuSR instrument 
with Adrian Hillier.

43
Bioscience,

Genetics and 
Molecular

Biology

43
ioscience,

Genetics and 
Molecular

ioscience,
Genetics and 

Molecular

76%
International

Collaborations

76%
International

Collaborations
International

Collaborations

3599
AuthorsAuthors
3599
Authors

67%
Open

Access

67%
Open

Access

67%

322
Materials
Science

51
Life

Science

51
Life

Science

38
Electronics

38
Electronics

38
Electronics

9
Heritage

9
Heritage
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Industrial Science

OverviewOverview

69
Total number 
of proposals

The ISIS Collaborative R&D programme (ICRD) was established 
in 2011 as more flexible access route for industry to perform 
measurements at ISIS than the standard proprietary access and 
Direct Access (peer–reviewed proposal) routes. Beamtime is free 
at point of use, and can be obtained very quickly. The proposals are 
reviewed based on the potential economic benefit to the UK and 
the results remain confidential during the period of the experiment 
and subsequent data analysis. The decision to put the results in 
the public domain or to keep them confidential through purchase 
is taken by the company after the experiment/measurement has 
been made and after some analysis undertaken to ascertain the 
commercial ‘value’ of the results to the company. 

Review of ISIS ICRD scheme 

Companies using
the scheme

430
Beam days

3
Patents

30
Publications

46

12

In 2020, 85 companies were associated with ISIS 
proposals across all access routes. Some companies 
appear in more than one sector.

85

12
Industrial

Chemicals and 
Materials

6
Manufacturing

Engineering

4
Agriculture 

and food

14
Manufacturing 

Electronics

13
Biomaterials,
Pharma and 

Health

...10
Other

Engaging Industry

13
Energy
13

Energy

3
Automotive
Engineering

3
Consumer 
Chemicals

5
Aerospace 

Engineering

3
PetrochemicalsPetrochemicals

33
PetrochemicalsPetrochemicals

5
Aerospace 

Engineering

3
Automotive
Engineering

3
Consumer 
Chemicals
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Industry Highlights

I think this has had a very positive impact in 
JM and we will no doubt see further interest 
in neutron techniques as a result of it.
– Paul Collier, JM Research Manager

Patents

On 13 and 21 July 2020, ISIS ran an online ISIS training event 
for scientific staff from Johnson Matthey to learn about 
neutron techniques and their applications.

The science and chemicals company Johnson Matthey (JM) 
has a very unique connection with ISIS: as well as using the 
facility many times for a variety of experiments, they jointly 
fund a research fellow, Hamish Cavaye. The aim of Hamish’s 
role is to inform JM staff about neutron techniques, which 
can involve anything from making introductions to running 
experiments.

The training day was developed by Hamish, in collaboration 
with ISIS Business Development Manager, Graham Appleby, 
and JM Research Manager, Paul Collier. The aim was for 
JM scientists to gain a better awareness of what problems 
neutron techniques can solve, and how the techniques should 
be applied. 

Although unable to go ahead with an in-person training day 
on site, two afternoon training sessions were run remotely on 
13 and 21 July covering neutron spectroscopy, diffraction 
and imaging.

Roughly 30 participants from JM sites across the UK and USA 
tuned in, and the events were recorded so that other JM staff 
across the world could watch them later. “The event was very 
successful,” explains Graham, “Surveys taken at the end of 
each day showed that, beforehand, only 50% of respondents 
had used neutrons before but, having finished the training, all 
of them thought that neutron techniques were relevant to their 
work, with 93% considering using neutrons in the future.”

As well as Hamish, JM also jointly fund a research fellow with 
the Central Laser Facility, Kathryn Welsby, and she is now in 
the process of setting up a CLF training programme for JM, 
based on the ISIS one.

Johnson Matthey
ISIS delivers industry-focussed neutron 
training to Johnson Matthey sta�

13
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Industry Highlights

Coking of engine components can reduce efficiency and 
lifetime of engines (automotive, marine, aviation) through 
increased wear. Coked components have poorer thermal 
conductivity and act to insulate the engine components, 
leading to localised increases in temperature, which in 
extreme cases can lead to physical failure, e.g. cracking 
of the component. The coked material can also travel 
around the engine, blocking filters and narrow regions.

Visual appearance is often used to assess the performance 
of lubricating oils on components during engine testing; 
however this doesn’t reveal deposit formation within a 
component. Current methods for assessing internal deposits 
are destructive, as often the component must be cut open 
– preventing continued use and damaging brittle coked 
deposits, potentially distorting the interpretation.

A key challenge in studying carbonaceous deposits on metal 
components is achieving appropriate contrast of a low-density 
material (the carbonaceous deposit) on top of a high-density 
substrate (the metal surface). Whilst X-ray imaging is able to 
achieve this with small components, the large size of engine 
components such as pistons or turbochargers strongly 
attenuates X-rays, meaning that inner surfaces are obscured. 

In the proof-of-concept measurements performed at IMAT, 
the unique properties of neutrons allowed for the lighter 
carbonaceous deposits to be clearly imaged on both external 
and internal surfaces of the metal engine components, 
and quantified e.g. in terms of thickness, volume, area 
covered. The upcoming diffraction capabilities in IMAT will 
complement the imaging by revealing if any of the deposits 
have crystallised, and identifying their chemical composition.

Finden and Infineum UK
IMAT helps to understand where and how 
coking occurs on engine components

Instrument: IMAT

Neutron tomography performed on a piston at IMAT, allowing carbonaceous deposits on internal and external surfaces to be detected.

A team of scientists from Finden Ltd, in collaboration with Infineum UK Ltd, have used IMAT 
to help understand where and how coking occurs on engine components. This understanding 
will help develop more durable, fuel efficient lubricants.

Steve Price, Finden Ltd.
“These results mean that we can now quantify where and 
when coking occurs within engines – even looking at the 
same component before, during, and after an engine test, 
and identify how this is affected by different conditions 
and lubricants to help build a model of deposit formation 
and aging.” 

14
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Industry Highlights

Joel Strickland, University of Leicester
“This study is of great interest to Rolls-Royce Plc, as 
mosaicity decreases a turbine blades high temperature 
performance, which ultimately results in a reduction 
in jet engine efficiency through lower turbine entry 
temperatures. Further, any mis-orientation related 
defects are a major cause of turbine blade non-
conformance and scrappage.” 

Rolls-Royce
Novel IMAT experiment helps Rolls-Royce Plc 
with crystal conundrum

A new characterisation method has been used on the IMAT beamline to determine the 3D 
structure of materials used in gas turbine engines. For the first time, time-of-flight energy-
resolved neutron imaging has been used to understand and visualise the inside of metallic 
single crystals used in gas turbine engines to improve their mechanical properties at 
high temperatures. 

Trying to make these metallic single crystals is very 
challenging. The aim is to produce crystals that are large 
enough to be practical, but where all of the regions in the 
internal structure are all aligned in the same direction. 
A common issue with the crystals used in aerospace 
applications is that some regions are tilted with respect to the 
others, like in a mosaic, and this can affect the mechanical 
properties. Thanks to new software developments and the 
unique set up of the IMAT instrument, researchers have finally 
been able to investigate the cause of this tilting. 

The samples in this study, published in Scientific Reports,
were brought to ISIS by Rolls-Royce Plc, in collaboration 
with scientists from the University of Leicester as part of 
an ICRD measurement.

This study establishes IMAT as a fundamental characterisation
tool for studying the structure and properties of these 
materials in the future. In fact, the group have already returned 
to ISIS to continue their experiments on other samples.

Instrument: IMAT

Related publication: “2D single crystal Bragg-dip mapping by time-of-flight energy-resolved neutron 
imaging on IMAT@ISIS.” Sci Rep, 10, 20751 (2020)

DOI: 10.1038/s41598-020-77572-3

Funding: EPSRC and Rolls-Royce

Authors: J. Strickland, K. Tassenberg, G. Sheppard, B. Nenchev, S Perry, J. Li, H. Dong (University of 
Leicester), G. Burca (ISIS), J. Kelleher (ISIS), S. Irwin (Rolls-Royce Plc)

Schematic sample preparation geometry and lowest transmission 
wavelength Bragg-dip distribution maps.
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Right: Innes McClelland from the University of Sheffield, supervised by 
Professor Serena Corr, on the EMU instrument.

Industry Highlights

STMicroelectronics is a global semiconductor producer, with their products used in systems 
including the automotive industry, personal electronics and devices that may make up the 
Internet of Things of the future. Semiconductors are vulnerable to failure due to cosmic 
radiation, and understanding the potential rate of failure is important for companies like ST 
and their customers. 

Neutron instruments such as ChipIr can replicate many 
years of neutron irradiation, enabling companies to test 
their electronics to determine their average failure rate 
and expected lifetime. In this study, published in Sensors,
STMicroelectronics tested semiconductors like those used in 
applications in electrical vehicles, power grids and avionics, to 
study the effects of neutron damage. 

They were able to build a comprehensive picture of how 
their devices behaved under different conditions by testing 
almost 2000 devices in a series of experiments at ChipIr and 
on TRIGA at the Mark II reactor in Italy. Their results enabled 
them to determine commonalities across different types of 
device, and the effect of the device technology on failure rate. 

STMicroelectronics
ST tests transistors for aerospace 
and aviation

Instrument: ChipIr

Related publication: “Accelerated Tests on Si and SiC Power Transistors with Thermal, Fast and Ultra-Fast Neutrons.” 
Sensors, 20, 11, 3021 (2020)

DOI: 10.3390/s20113021

Funding: STMicroelectronics and University of Palermo 

Authors: F. Principato (University of Palermo), S. Altieri (University of Pavia and National Institute of Nuclear Physics), L. 
Abbene (University of Palermo) and F. Pintacuda (STMicroelectronics)
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Impact Awards

ISIS Impact Awards 2021
2021 Science Impact Award Winner: Serena Corr – Applying 
muon spin relaxation spectroscopy to investigating ion 
diffusion in battery materials.

Science

Professor Corr and her team at the University of Sheffield have 
advanced the application of muon spin relaxation spectroscopy (µSR) to 
investigating ion diffusion across a range of industrially-relevant battery 
materials. This included the first in-situ µSR study of a functioning 
battery cell, permitting the study of diffusion processes occurring within 
individual battery components at different states of charge and, most 
recently, in developing a protocol for studying real batteries in operation 
using µSR.

The team, in collaboration with ISIS Instrument Scientist Dr 
Peter Baker, began with investigations into olivine cathodes, 
the positive electrode materials recently introduced in 
Tesla’s Model 3, for which existing lithium diffusion property 
measurements spanned orders of magnitude. These studies, 
in good agreement with first principles studies, illustrated the 
benefit of applying µSR to interrogate ion diffusion across a 
breadth of these materials.

The team then investigated ceramic candidate solid 
electrolytes, which are safer alternatives to traditional 
liquid electrolytes, developing novel microwave chemistry 
methods to prepare the samples. Again using µSR, the results 
demonstrated the critical importance of applying multiple 
techniques to holistically probe diffusion properties. The 
next step was applying both µSR and neutron total scattering 
methods to a new class of safer solid electrolyte double 
perovskite materials, which the team synthetically realised 
and characterised using lattice-matching approaches to 
deliver a novel candidate solid state battery.

Having developed this extensive expertise, the team then 
turned its attention to successfully demonstrating the 
application of µSR to determining ion transport properties in 
polyatomic anionic cathodes containing fluoride ions. These 
were previously unexplored using muons due to potential 
muon-fluoride interactions making ion diffusion study difficult.
Work then followed to uncover ion transport properties in 
next-generation cathodes, including doped high-nickel and 
disordered rock salt high-energy-density cathodes. 

Most recently, the team has developed a new cell and testing 
protocol that will enable µSR investigations of materials within 
operating batteries for the first time. This technique provides 
new insights on crucial diffusion properties including ion 
diffusion in solid electrolytes and interfaces during operation.

µSR has emerged as an invaluable tool for the microscopic 
investigation of ionic motion in crystalline solids, e.g. in 
the study of intrinsic ionic conduction in electrode or solid 
electrolyte materials. The scientific impact delivered by 
the team’s efforts is in determining diffusion and local 
structure properties of energy storage materials and in 
developing new in-situ methods to interrogate ion diffusion 
in these during operation. Their new battery cell for in-situ 
muon investigations was developed through an ISIS Facility 
Development Studentship held by Mr Innes McClelland and 
co-supervised by Corr, Baker and Dr Eddie Cussen, which has 
provided a new capability now available to (and being taken 
up by) the research community; for example, researchers at 
the Faraday Institution. 

The team led by Professor Corr has demonstrated how non-
destructive µSR will pave the way for following transport 
behaviour across emerging interfaces and provide insights 
to those researchers tailoring interfaces for optimising ion 
transport. These insights and the capability developed through 
her work has benefited both facility technique development 
and the wide community of international researchers working 
on next-generation battery materials. 

18
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Impact Awards

ISIS Impact Awards 2021
2021 Economic Impact Award Winner: David Lennon – 
Probing the interactions of atoms and molecules with the 
surfaces of catalysts.

Economics

David Lennon’s research involves applying a variety of spectroscopic 
techniques to probe the interaction of atoms and molecules with catalyst 
surfaces. Over the last two decades he has studied processes as varied 
as methane reforming to produce syngas (CO + H2), Fischer-Tropsch 
synthesis to generate fuel and chemicals, the production of methyl 
chloride (an intermediate in polydimethylsiloxanes), understanding the 
formation, and the mitigation, of by-products in isocyanate synthesis 
(the monomers for polyurethane manufacture) and selective 
hydrogenation for fine chemical synthesis. 

He has made a major contribution to the study of methanol-to-
hydrocarbons (MTH) reaction, a reaction first commercialised 
in the 1970s. The reaction uses a zeolite catalyst, and while 
there is general agreement that the pores of the zeolite act 
as a microreactor, key details of what is happening inside the 
zeolite and how it deactivates are still debated.

The process reacts methanol, which is widely available 
from a variety of sources, including biomass, to a mixture 
of low molecular weight alkenes (mainly ethene, propene 
and butenes) and methylated aromatic molecules, i.e. 
gasoline. David’s group at the University of Glasgow used 
neutron scattering to observe the ‘vibrational fingerprint’ of 
the hydrocarbon pool for the first time – that is, to see what 
is present in an active catalyst as it reacts. It also provided 
insight into the nature of the carbon that causes the catalyst 
to deactivate, which was surprisingly well-structured, 
resembling glassy carbon. 

This project has produced fundamental insights into the 
process with direct industrial relevance, as demonstrated by 
two EPSRC industrial CASE awards provided by global science 
and chemicals company, Johnson Matthey, who also provided 
the catalysts and analytical characterisation.

David’s group also applied neutron scattering to investigate 
how the same catalyst can be used to crack long chain 
alkenes to propene (propylene). This is a valuable commodity 
chemical that is the monomer for the vast range of products 
made from polypropylene. Their studies showed that the MTH 
and the alkene cracking reactions are strongly related, and 

both go by similar mechanisms, which had not been generally 
recognised. The work also studied the same catalyst after 
it had been steam de-aluminated – a process where steam 
at ~700°C is passed through a zeolite, greatly reducing the 
number of active sites by removing the aluminium. 
The resulting material is much more like that used in working 
industrial reactors and the reactivity is correspondingly 
modified. Surprisingly, these materials have been little studied 
academically and this new understanding helps explain why 
this is the material of choice industrially. 

In addition to the specific knowledge gained about this 
reaction, this project has raised awareness within Johnson 
Matthey of the capabilities of neutron scattering and 
contributed to the creation of the Johnson Matthey - ISIS 
fellowship, which is about to be renewed for a further 
three years. See page 13 for more on the collaboration 
between ISIS and JM.

Separately, the wider ISIS user community have benefitted 
from a collaboration between David’s group, the ISIS Pressure 
and Furnace section and the Molecular Spectroscopy Group. 
The Glasgow/ISIS catalysis rig has been developed over a 
number of years to prepare the large catalyst samples needed 
for neutron scattering (typically these are 100-1000 times 
larger than used in conventional micro-reactor lab-based 
studies). Recent major improvements to the rig include on-line 
quantitative analysis by gas chromatography and the ability 
to handle liquid products. The rig is heavily used by a variety 
of academic and industrial users and the recently enhanced 
capabilities are already popular with the user community. 
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Right: Beamline scientist Genoveva Burca and Tinashe Mawodza 
from the University of Sheffield on the IMAT instrument.

Impact Awards

ISIS Impact Awards 2021
2021 Society Impact Award Winner: Mariela Martins Nolasco 
on the characterisation of polymer structure and dynamics.

Society

Mariela Martins Nolasco (University of Aveiro, Portugal) has developed 
the ability to characterise polymer structure and dynamics, embracing 
both natural polymers (e.g. cellulose and bacterial cellulose) and 
bio-based synthetic polymers. This knowledge is critical in developing 
new functionalised or composite materials for use in emerging 
technologies such as medical devices or fuel cells.

Her approach took advantage of inelastic neutron scattering 
(INS) combined with discrete and periodic density functional 
theory (DFT) calculations to delve deeper into the structure−
property correlations in polymeric materials. This combination 
is ideal either to assist the elucidation of measured data or, 
conversely, as method of validating theoretical models. The 
scientific impact of these projects arises from the recognition 
of the potential of INS spectroscopy to give answers to the 
questions relating the micro-structure and dynamics of 
polymer chains and the macroscopic properties of polymeric 
materials, including nano-structured and composite materials.

One class of polymers studied using INS was bio-based 
synthetic polymers (furandicaboxylate polyesters). These 
polymers are a new class of sustainable materials derived 
from renewable resources which are intended to gradually 
phase out their petrochemical counterparts. 

Bio-based synthetic polymers could replace poly(ethylene 
terephthalate) (PET), a petro-based high performance 
polyester widely used as packaging material, offering good 
mechanical performance, comparable thermal stability, and 
increased barrier properties (approximately 10 times less 
permeable to oxygen and 20 times less permeable to carbon 
dioxide). Their industrial and commercial potential is already 
being implemented by industry stakeholders. 

In addition, her comprehensive study of celluloses – in which 
the periodic-DFT calculations provide a detailed description of 
the vibrational spectra of bacterial and vegetal cellulose with 
different wet contents – set the grounds for the understanding 
of subtle interactions in cellulose-based composites and to 
assist the characterisation of bacterial cellulose membranes 
in microbial fuel cells. The comprehensive character and 
clarifying nature concerning the vibrational spectra of 
celluloses makes it possible to assess not only domains 
within the supramolecular structure, but also to identify the 
sample origin (bacterial, kraft pulp, etc) with high accuracy, 
a result of the resolution power of the INS technique. 

20

4914 STFC ISIS Annual Review 2021 CA V8.indd   20 22/09/2021   14:30



Science Highlights

21

4914 STFC ISIS Annual Review 2021 CA V8.indd   21 22/09/2021   14:30



Science Highlights - Advanced Materials

Zoom
Zoom experiment enables the formation of nanoscale 
Olympic rings

The first publication to come from an experiment on the newest ISIS instrument, Zoom, 
identified a nucleation mechanism that enabled a collaboration of research groups from 
Japan, Italy, Switzerland and the UK to form and study structures comprising of mechanically 
interlocked self-assembled rings, made solely from one molecular ingredient. 

This work, published in Nature, is the first report of synthesis 
of nano-poly[n]catenanes via molecular self-assembly, without 
using an additional molecular template. By altering the self-
assembly conditions, the group were able to create intricate 
structures of up to 22 rings, including a nano-[5]catenane 
with interlocked rings in a linear arrangement, which has been 
coined ‘nanolympiadane’. 

Given the size of these structures (already hundreds of 
nanometres), it is possible that only minor changes to 
the sequential addition process may build structures that 
are sufficiently large for purification by simple filtration. 
This would allow for in-depth study of the unique physical 
properties that a structure made up of miniscule interlocked 
chain links may have, and their potential for creating 
molecular machines.

Related publication: “Self-assembled poly-catenanes from supramolecular toroidal building blocks.” Nature 583, 400–405 
(2020)

DOI: 10.1038/s41586-020-2445-z

Funding: The Japanese Ministry of Education, Culture, Sports, Science, and Technology (MEXT), Murata Science Foundation, 
Shorai Foundation for Science and Technology, Swiss National Science Foundation and the European Research Council. 
Computational resources provided by the Swiss National Supercomputing Centre (CSCS) and by CINECA

Authors: S. Datta, Y. Kato, S. Higashiharaguchi, K. Aratsu, A. Isobe, T. Saito, D.D. Prabhu, Y. Kitamoto (Chiba University), 
M.J. Hollamby (Keele University), A.J. Smith (Diamond Light Source), R. Dalgliesh, N. Mahmoudi (ISIS), L. Pesce, C. Perego 
(University of Applied Sciences and Arts of Southern Switzerland), G.M. Pavan (University of Applied Sciences and Arts of 
Southern Switzerland, Politecnico di Torino) and S. Yagai (Chiba University)

Atomic force microscopy (AFM) image of nano-[5]catenane.

Self-assembly of a barbituric acid based molecule into nano-poly[n]catenanes.
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Science Highlights - Advanced Materials

MARI
Rattling thallium explains low 
thermal conductivity

Understanding how heat travels through materials is important for a variety of technical 
applications. This includes thermoelectrics: materials that can generate electricity from the 
application of a temperature gradient, or vice versa. A key requirement of a thermoelectric 
material is that it should achieve low thermal conductivity without compromising the electrical 
properties, limiting the flow of heat via lattice vibrations known as phonons.

In this study, published in Angewandte Chemie, the 
researchers studied TlInTe2, a material with an incredibly low 
thermal conductivity. They hoped to understand what causes 
this by studying the temperature dependent variation of the 
structure and vibrations of the material.

They uncovered that the vibrations of weakly bound thallium 
(Tl) disrupts other vibrations as they travel through the lattice. 
This process, described as ‘rattling’, is why it has such a low 
thermal conductivity. They hope this knowledge will be applied 
for designing new materials.

Related publication: “Evidence of Highly Anharmonic Soft Lattice Vibrations in a Zintl Rattler.” Angew. 
Chem. Int. Ed., 60, 8, 4259-4265 (2020)

DOI: 10.1002/anie.202013923

Funding: Science and Engineering Research Board, Department of Science and Technology, Sheikh 
Saqr Laboratory, International Centre for Materials Science and the University Grants Commission

Authors: M. Dutta, M. Samanta, T. Ghosh (Jawaharlal Nehru Centre for Advanced Scientific Research), 
D.J. Voneshen (ISIS), K. Biswas (Jawaharlal Nehru Centre for Advanced Scientific Research)

Structure of TlInTe2 with weakly bonded Tl atom rattling along the crystallographic c-axis.

23

4914 STFC ISIS Annual Review 2021 CA V8.indd   23 22/09/2021   14:30
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WISH
First bulk observation of helical ordering 
of electric dipoles

Related publication: “Emergent helical texture of electric dipoles.” Science, 369, 6504, 
680-684 (2020)

DOI: 10.1126/science.aay7356

Funding: STFC, the Royal Society and ATLA, Japan

Authors: D.D. Khalyavin (ISIS), R.D. Johnson (University College London, University of Oxford), F. Orlandi (ISIS), 
P.G. Radaelli (University of Oxford), P. Manuel (ISIS), A.A. Belik (National Institute for Materials Science)

The different orderings of magnetic and electric dipoles.

The long-range ordering of magnetic and/or electric dipoles are canonical causes of phase 
transitions in crystalline materials, and they are both associated with a variety of functional 
properties. In addition to ferromagnetism and antiferromagnetism, many types of non-
collinear magnetic ordering have been found since the late 1950s, such as those in which 
magnetic dipoles rotate describing helical patterns. 

By contrast, only parallel (ferroelectric) and antiparallel 
(antiferroelectric) alignments of electric dipoles have thus far 
been reported. This gives rise to a natural question: are there 
electric-dipole counterparts to the most complex magnetic 
structures found to date? In this study, published in Science
nearly sixty years after the discovery of helical magnetism, 
the researchers describe the first example of helical ordering 
of electric dipoles, thus completing the analogy between 
ordering of magnetic and electric dipoles in the solid state.

The authors demonstrate that the helical ordering of electric 
dipoles occurs due to the microscopic competition between 
two instabilities that are present in the crystal structure 
of BiCuxMn7-xO12. One of them favours a conventional 
ferroelectric state, while another is associated with other 
structural distortions that are unrelated to the local charge 
separation. The helical ordering of electric dipoles emerges as 
a delicate balance these instabilities, which is finely tuned by 
modifying the concentration of Cu substituted for Mn. 

Magnetic dipole order

Electric dipole helix (1959)Magnetic dipole helix (1959)

FM FE

helix

helix

Electric dipole order

AFM AFE
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LOQ
Nanostructures formed by 
self-assembling peptides

In proteins, chains of amino acids known as peptides are arranged in the form of an helix.
The peptides assemble into these helices because of the favourable formation of hydrogen 
bonds and other non-covalent interactions. Being able to control this self-assembly could 
open possible applications in tissue engineering, regenerative medicine and even organic 
semiconductors. 

In this study, published in Small, researchers designed a series 
of helical peptides and studied their self-assembly behaviour. 
Using a range of techniques, including neutron scattering, they 
were able to determine the effect of the different noncovalent 
interactions on the nanostructure formed.

The system they have developed is a straightforward 
and versatile self-assembly method for creating complex 
biomolecules. As well as developing a system that could have 
applications in medicine, the work also provides a convenient 
approach for building biologically-inspired functional 
architectures for potential applications in functional materials 
and catalysis.

Related publication: “Ordered Nanofibers Fabricated from Hierarchical Self-Assembling Processes of Designed 
α-Helical Peptides.” Small, 16, 45, 2003945 (2020)

DOI: 10.1002/smll.202003945

Funding: National Natural Science Foundation of China, Syngenta, University of Manchester, Innovate UK, Lonza, BBSRC 
and AstraZeneca

Authors: J. Li, Y. Zhao, P. Zhou (China University of Petroleum), Xuzhi Hu (University of Manchester), D. Wang (China 
University of Petroleum), S.M. King, S.E. Rogers (ISIS), J. Wang (China University of Petroleum), J.R. Lu (University of 
Manchester), H. Xu (China University of Petroleum)

The hierarchical self-assembly of the His-containing helical peptide HH driven by Cu2+ coordination.
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Example of regolith samples derived from 3D printing of a model building block for the outer shell of a lunar base.

ChipIr
Simulated moon dust on ChipIr

A research group has used ChipIr to study lunar soil analogues to investigate their potential use for 
radiation shielding of future lunar habitats. Establishing a manned Moon base will involve building 
habitats that will need shielding from meteoroids and space radiation. The practice of harnessing 
local resources for human or robotic exploration, known as in situ resource utilisation, is becoming 
increasingly important, allowing materials found at the exploration site to replace materials 
otherwise brought from Earth.  This would reduce the costs and risks of exploratory missions.

Related publication: “Neutron radiation shielding with sintered lunar regolith.” Radiation Measurements, 132, 106247 (2020)

DOI: 10.1016/j.radmeas.2020.106247

Funding: ESA Technology Development Element programme and the German Aerospace Center Institut für Materialphysik 
im Weltraum

Authors: A.Meurisse (ESA-ESTEC), C.Cazzaniga, C.Frost (ISIS), A.Barnes (ESA/ECSAT), A.Makaya, M.Sperl (Institut für 
Materialphysik Im Weltraum)

It has been proposed that the unconsolidated solid material 
that covers the surface of the moon, known as lunar regolith, 
could be used as a general construction material on a lunar 
base. Through processing techniques such as sintering, a 
method to fuse granular material together by applying high 
temperature high temperature, simulants of lunar regolith 
can be fused together to form solid construction blocks. This 
study, published in Radiation Measurements, investigated the 
effect of these processes on the shielding capability of the 

regolith. Neutrons on the moon are produced by spallation 
interaction of primary cosmic rays on materials, the same 
process as on the ISIS neutron source. Therefore, the fast 
neutrons on ChipIr are representative of cosmic ray neutrons 
in space. By subjecting their samples to the stream of high-
energy neutrons, and comparing their results with computer 
simulations, they were able to estimate the required level of 
shielding needed to cope with galactic cosmic rays and solar 
particle events.
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A research group has used ChipIr to study lunar soil analogues to investigate their potential use for 
radiation shielding of future lunar habitats. Establishing a manned Moon base will involve building 
habitats that will need shielding from meteoroids and space radiation. The practice of harnessing 
local resources for human or robotic exploration, known as in situ resource utilisation, is becoming 
increasingly important, allowing materials found at the exploration site to replace materials 
otherwise brought from Earth.  This would reduce the costs and risks of exploratory missions.

Barium zirconate, BaZrO3, is a widely used material, and has the potential for application in 
a range of different technologies including fuel cells and hydrogen separation membranes. 
However, fundamental questions surrounding the crystal structure of BaZrO3, especially in 
regard to its ground state structure, remain. 

In this study, published in Chemistry of Materials, the 
researchers used a combination of high-resolution neutron 
powder diffraction, inelastic neutron scattering (INS), 
neutron Compton scattering (NCS), and first-principles 
density functional theory calculations to investigate the 
ground state structure 
of BaZrO3.

They found that the first-principles calculations are highly 

sensitive to the choice of the exchange-correlation functional 
and that a correct description about the ground state structure 
requires the use of hybrid functionals. Combined analyses of 
neutron and computational data based on hybrid functionals 
showed that the ground state structure is cubic. This study 
illustrates that NCS is a powerful technique, not only for 
the study of very light atoms such as hydrogen, which is 
performed routinely, but also for heavier atoms in 
complex materials.

Vesuvio
Investigating perovskite ground state structures 
on Vesuvio

Related publication: “Unraveling the Ground-State Structure of BaZrO3 by Neutron Scattering 
Experiments and First-Principles Calculations.” Chem. Mater., 32, 7, 2824–2835 (2020) 

DOI: 10.1021/acs.chemmater.9b04437

Funding: Swedish Research Council, the Swedish Energy Agency and the Swedish Foundation for 
Strategic Research. Partially supported within the CNR-STFC Agreement

Authors: A. Perrichon, E.J. Granhed (Chalmers University of Technology), G. Romanelli (ISIS), 
A. Piovano (ILL), A. Lindman, P. Hyldgaard, G. Wahnström and M. Karlsson (Chalmers University 
of Technology)

Inelastic neutron scattering data and structural model of the antiferrodistortive mode in BaZrO3.
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Science Highlights - Chemistry and Catalysis

EMU
Quantum tunnelling plays a major role in 
muonium reactions with larger alkanes

Muonium (Mu = μ+e−), formed spontaneously when muons are stopped in many materials, acts 
as the lightest isotope of hydrogen. By measuring the kinetics of its reactions, and comparing 
with other hydrogen isotopes, scientists are able to quantify its kinetic isotope effects (KIEs). 
This study, published in PCCP, focuses on the abstraction of a hydrogen atom from propane and 
n-butane by muonium, and compares this with similar to similar reactions of the hydrogen atom.

Unlike previous experiments on the lighter alkanes, methane 
and ethane, their results showed that quantum tunnelling
plays a much more major role than expected. Through their 
uniquely important experiments, these researchers showed 
that tunnelling had a dramatic effect on the reaction rates.

The outcome of this study posed a considerable challenge 
to accepted reaction rate theory on hydrogen-atom reactions 
in alkane systems. Recent work by Gao et. al. has partially 
addressed this challenge, but discrepancies between quantum 
theory and experiment still remain. In the future, these 
researchers plan on using additional techniques to fully probe 
both the degree and effects of this tunnelling behaviour.  

Related publications: “Rate constants and kinetic isotope effects for H-atom abstraction reactions by 
muonium in the Mu + propane and Mu + n-butane reactions from 300 K to 435 K: challenges for theory.” 
Phys. Chem. Chem. Phys., 22, 6326-6334 (2020)

DOI: 10.1039/C9CP06822H

Funding: European Commission and NSERC (Canada)

Authors: D.G. Fleming (TRIUMF and University of British Columbia), D.J. Arseneau (TRIUMF), S.P. Cottrell 
and J.N.T. Peck (ISIS)

Don Fleming and Abdel Jawad on the EMU instrument.
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Minerals are crucial for many organisms. Amorphous calcium carbonate (ACC) is one of the 
most widespread biogenic minerals and it plays a central role in the formation of skeletal 
elements of many animals, for example molluscs. Commonly seen in ACC is the stabilising 
effect of magnesium ions. This was thought to be due to magnesium’s high dehydration 
energy causing it to bind water more strongly, but recent work suggests other factors may be 
at play. 

By studying the effect of increasing the magnesium content 
in a mixed magnesium-calcium system, this study was able 
to show that the stabilising effect is actually unlikely to be 
due to the magnesium ion alone but also 
to the hydroxide ions that co-precipitate 
with it. Moreover, using a combination of 
neutron and X-ray total scattering with 
computational fitting, the researchers 
were able to see that the small size of the 
magnesium ion restricts the number of 
water molecules that can bind to it. 

As a result, roughly a third of water 
molecules in the pure magnesium phase 
are bound exclusively to other water 
molecules and anions. When the larger 
calcium ion is introduced, this proportion 
goes down to closer to 10%. As the 
interaction of water with other water 
molecules and anions is a hydrogen bond, 
which is weaker than the coordinative 
interaction with cations, water is also 
able to diffuse faster through the pure 
magnesium phase than through those 
containing calcium. 

Spatial density function showing the hydroxide, carbonate, calcium, and magnesium ions in 
the local water environment in the mixed phase.

Sandals
Size of magnesium ion more important than 
its strength when attracting water molecules

Related publication: “Small Ionic Radius Limits Magnesium Water Interaction in Amorphous Calcium/
Magnesium Carbonates.” J. Phys. Chem. C, 124, 11, 6141–6144 (2020)

DOI: 10.1021/acs.jpcc.9b11594

Authors: A.C.S. Jensen (Max Planck Institute of Colloids and Interfaces, Queen Mary University of 
London, Imperial College London), S. Imberti (ISIS), W.J.E.M. Habraken, and L. Bertinetti (Max Planck 
Institute of Colloids and Interfaces)
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Inter
The e�ect of chain length and water content 
on ionic liquid behaviour

Ionic liquids have the potential for application in a range of industries, including green energy 
technologies such as fuel cells and providing lubrication by changing surface charges and 
reducing friction. However, the presence of water in an ionic liquid can have a big influence on 
its properties and, where halogens are present, it can react to produce toxic by-products. 

By studying a halogen-free ionic liquid and its interactions with 
a gold surface under both wet and dry conditions, researchers 
have been able to gain an insight into how the presence of 
water influences these interactions. The charged nature of 
the ionic liquid means that its interfacial properties can be 
controlled using an applied potential, and the group found that 
this control was strongly affected by the presence of water 
but that it was still possible to achieve. 

The researchers also studied the effect of changing the alkyl 
chain length of components of a non-halogenated ionic liquid. 
They found that, if the alkyl chain is sufficiently long, the 
interaction between the molecules becomes more dominant 
than that from the charged surface, with the longer chain 
liquids forming cation bilayers. 

These two studies confirm the feasibility of using non-
halogenated ionic liquids for lubrication, even in the presence 
of water. Further investigations into the wear behaviour of the 
system will inform its feasibility for wider use.  

Related publication: “Effect of water on the electroresponsive structuring and friction in dilute and 
concentrated ionic liquid lubricant mixtures.” Phys. Chem. Chem. Phys., 22, 28191-28201 (2020); 
“Interfacial structuring of non-halogenated imidazolium ionic liquids at charged surfaces: effect of 
alkyl chain length.” Phys. Chem. Chem. Phys., 22, 8450-8460 (2020)

DOI: 10.1039/D0CP05110A; DOI: 10.1039/D0CP00360C

Funding: Knut and Alice Wallenberg Foundation, the Swedish Research Council and the Swedish 
Foundation for Strategic Research

Authors: G.A. Pilkington, A. Oleshkevych, S. Watanabe, P. Pedraz, M. Radiom (KTH Royal Institute of 
Technology), R.Welbourn (ISIS), S. Glavatskih (KTH Royal Institute of Technology, Ghent University) 
and M.W. Rutland (KTH Royal Institute of Technology, RISE Research Institutes of Sweden)

Georgia Pilkington, KTH, Royal Institute of Technology, 
Stockholm, Sweden, preparing samples for an 

experiment on the INTER instrument.
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By combining traditional Small Angle Neutron Scattering (SANS) and Spin-Echo Modulated 
Small Angle Neutron Scattering (SEMSANS) for the first time, an international collaboration 
was able to investigate the mechanism behind the initial growth of mesostructured silica-
surfactant particles at the nano- and micro-metre scales simultaneously. The study, published 
in ACS Applied Materials & Interfaces, provides valuable insights on the formation of these 
particles, which are the precursors to thin films that grow at the solution interface. 

Two possible mechanisms for the self-assembly of these 
films from a silica-surfactant system have been suggested, 
but neither has previously been confirmed experimentally. This 
study used the unique combination of SANS and SEMSANS 
on Larmor to study the behaviour of the micelles and growing 
particles in solution to determine which mechanism occurs 
under these conditions.

The researchers were able to see the surfactant micelles 
elongate on addition of the silica species, before they 
aggregate to form droplets. After this droplet formation has 
occurred, the micelles inside the droplet order into large 
particles with an ordered mesostructure. The particles then 
migrate to the air/liquid interface, forming the thin film. 
The ability to manipulate the structure of mesoporous thin 
films, and the pore size within them, gives the films potential 
applications in a wide variety of fields including catalysis and 
drug-delivery.

Schematic of the surfactant-silica solution and the formation 
of a microporous thin film. 

Larmor
Investigating silica-surfactant interactions: when 
two techniques are better than one 

Related publication: “Mesoporous Silica Formation Mechanisms Probed Using Combined Spin–Echo Modulated 
Small-Angle Neutron Scattering (SEMSANS) and Small-Angle Neutron Scattering (SANS).” ACS Appl. Mater. 
Interfaces, 12, 25, 28461–28473 (2020)

DOI: 10.1021/acsami.0c03287

Funding: Dutch Research Council, Oak Ridge National Laboratory, U S Department of Energy and the US 
Department of Commerce

Authors: J. Schmitt (University of Bath), J.J. Zeeuw (University of Bath, Delft University of Technology), J. Plomp, 
W.G. Bouwman (Delft University of Technology), A.L. Washington, R.M. Dalgliesh (ISIS), C.P. Duif, M.A. Thijs (Delft 
University of Technology), F. Li (Oak Ridge National Laboratory), R. Pynn (Oak Ridge National Laboratory, Indiana 
University), S.R. Parnell (Delft University of Technology) and K.J. Edler (University of Bath)
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Polaris and EMU
New solid state battery material for next 
generation batteries

In a solid-state battery, a solid electrolyte component replaces the liquid electrolyte, 
improving the safety and the amount of energy that the battery can store. However, 
using a solid-state electrolyte brings other challenges, such as resistance and chemical 
incompatibility with the electrodes. 

This study, published in Nature Communications, reports 
the development of a new family of materials that contains 
suitable candidates for both the electrode and the electrolyte. 
This leads to more compatible and stable interfaces between 
the two. The research group used computational modelling to 
design the materials by tweaking the chemical composition. 
They then brought the materials to ISIS to confirm their 
predictions using neutron diffraction and muon spectroscopy.

Their new materials take the perovskite structure, with 
one containing tungsten and the other tellurium, leading to 
excellent compatibility. Both contain a high concentration 
of lithium ions in their crystal structure, which provides 
fast lithium-ion diffusion. They found that, while tungsten 
can readily change oxidation state – ideal for an electrode  
– tellurium is resistant to redox cycling suitable for the 
electrolyte. As well as testing the materials separately, the 
group also combined them in a single hybrid solid-state cell, 
and found that the electrode functionality was maintained. 

Related publication: “Li1.5La1.5MO6 (M = W6+, Te6+) as a new series of lithium-rich double perovskites for 
all-solid-state lithium-ion batteries.” Nature Communications, 11, 6392 (2020)

DOI: 10.1038/s41467-020-19815-5

Funding: EPSRC, Faraday Institution, STFC, Diamond Light Source and the Universities of Sheffield, 
Glasgow, Strathclyde and Loughborough

Authors: M. Amores, H. El-Shinawi, I. McClelland (University of Sheffield), S.R. Yeandel (Loughborough 
University), P.J. Baker, R.I. Smith, H.Y. Playford (ISIS), P. Goddard (Loughborough University), S.A. Corr 
& E.J. Cussen (University of Sheffield)

Dr Marco Amores, Austrian Institute of Technology
“Our work opens up the possibility to expand this 
approach to other families of materials, contributing 
towards the ultimate goal to speed up the realisation of 
solid-state batteries for a safer and increased energy 
storage technology.”

Dr Eddie Cussen, University of Sheffield
“Our strategy to stabilise the solid/solid interface 
uses a shared crystal structure, with a minimal 
difference in composition, for electrolyte and electrode 
to give an ensemble with chemical and mechanical 
compatibility.”

Crystal structure of Li1.5La1.5MO6 double perovskites.
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Nimrod and Larmor
Novel method of studying glassi�cation could 
revolutionise future carbon capture technology 

This work is the first to focus on the process of glassification in carbon capture solvents, 
and how working above glass transition temperature can minimise the formation of 
failure-causing clusters and prompt more efficient testing of carbon capture and 
sequestration technology.

Solvent-based technology is the most mature post-
combustion carbon capture solvent technology that is 
undergoing testing. The advantage of using solvent-based 
technologies is that their formulation can be designed to 
reduce the amount of water, and thus the amount of energy 
used. This study, published in PCCP, looked at concentrated 
solvents known as CO2-binding organic liquids, or CO2BOLs.

Using new spectroscopic measurements on ISIS instruments 
Nimrod and Larmor alongside computation, they measured 
the changes in the CO2BOL 1-IPADM-2-BOL under different 
temperatures. They found that the heating and cooling of 
these clusters is reversible and temperature-dependent, much 
like a glass transition. Crucially, they saw a first-order phase 
transition at 40°C, which is near to the absorption temperature 
for post-combustion CO2 capture processes. 

Related publication: “Subtle changes in hydrogen bond orientation result in glassification of carbon capture solvents.” 
Phys. Chem. Chem. Phys., 22, 19009-19021 (2020)

DOI: 10.1039/D0CP03503C

Funding: United States Department of Energy

Authors: J.L. Bañuelos (The University of Texas), M-S. Lee, M-T. Ngyuen, D. Zhang, D. Malhotra, D.C. Cantu, V-A. Glezakou, 
R. Rousseau (Pacific Northwest National Laboratory), T.F. Headen, R.M. Dalgliesh (ISIS), D.J. Heldebrant, T.R. Graham (Pacific 
Northwest National Laboratory, Washington State University), K.S. Han (Pacific Northwest National Laboratory) and 
S.R. Saunders (Washington State University)

Schematic showing the CO2BOL during 
application in carbon storage. 
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Illustration of the optimized zeolite catalyst (NbAlS-1), which enables a highly efficient chemical reaction to create butene, 
a renewable source of energy, without expending high amounts of energy for the conversion. Credit: ORNL/Jill Hemman.

Tosca 
Neutrons optimise high e�ciency catalyst for 
greener approach to biofuel synthesis

Researchers have designed a catalyst that converts biomass into fuel sources with remarkably high 
efficiency, offering new possibilities for manufacturing advanced renewable materials. Neutron 
scattering experiments played a key role in determining the chemical and behavioural dynamics of 
the new zeolite catalyst NbAlS-1 to provide information for maximising its performance.

Related publication: “Quantitative production of butenes from biomass-derived γ-valerolactone catalysed by 
hetero-atomic MFI zeolite.” Nature Materials, 19, 86-93 (2020)

DOI: 10.1038/s41563-019-0562-6

Funding: EPSRC, the Royal Society and the University of Manchester

Authors: L. Lin (University of Manchester), A.M. Sheveleva (University of Manchester, International Tomography Centre 
SB RAS and Novosibirsk State University), I. da Silva (ISIS), C.M.A. Parlett (University of Manchester and Diamond Light 
Source), Z. Tang, Y. Liu (East China Normal University), M. Fan, X. Han, J.H. Carter, F. Tuna, E.J.L. McInnes (University of 
Manchester), Y. Cheng, L.L. Daemen (Oak Ridge National Laboratory), S. Rudić (ISIS), A.J. Ramirez-Cuesta (Oak Ridge 
National Laboratory), C.C. Tang (Diamond Light Source) and S. Yang (University of Manchester)

The optimised catalyst converts biomass-derived raw 
materials into light olefins such as ethene, propene, and 
butene, which can then be used to make plastics and liquid 
fuels. Their study, published in Nature Materials, finds that the 
new catalyst has a yield of 99%, whilst requiring significantly 
less energy than its predecessors.

Typically, the chemical conversion of the organic matter to 
smaller molecules requires a tremendous amount of energy. 
Investigating possibilities for a greener alternative, the team 
doped the catalyst by replacing the zeolite’s silicon atoms with 
niobium and aluminium. The substitution created a chemically 
unbalanced state that promotes bond activation and radically 
reduces the need for high temperature treatments. 
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Researchers have designed a catalyst that converts biomass into fuel sources with remarkably high 
efficiency, offering new possibilities for manufacturing advanced renewable materials. Neutron 
scattering experiments played a key role in determining the chemical and behavioural dynamics of 
the new zeolite catalyst NbAlS-1 to provide information for maximising its performance.

Maria Kastriotou on the ChipIr instrument.

ChipIr
Preparing robots to survive longer in extreme 
radiation environments 

When carrying out tasks in environments with high radiation levels, such as in 
decommissioning nuclear sites, it is often essential to use robots rather than people, due to 
hazardous radiation. However, the radiation can also damage the electronics inside a robot, 
causing it to fail much more quickly than if it was used under normal conditions. Developing 
strategies to prevent such failures will enable the robots to be used for longer. 

One such strategy is the use of scrubbing technology, which 
reads back data from the memory and corrects errors 
that have been caused by radiation damage. In this study, 
researchers from the University of Essex developed a self-
scrubbing scheme that can be used to protect systems used 
in high radiation environments. 

To test their new design, they brought it to the ChipIr 
instrument, where the high neutron flux replicates long 

periods of time in a high radiation environment. They found 
their design to be successful and reliable, achieving a 
high correction rate and better performance than existing 
solutions. Their experiments also showed that the cost of the 
hardware needed does not grow linearly with the available 
RAM size, making it suitable for devices where limited 
resources are available such as mobile robots. 

Related publication: “A self-scrubbing scheme for embedded systems in radiation environments.” 
2020 IEEE 26th International Symposium on On-Line Testing and Robust System Design (IOLTS)

DOI: 10.1109/IOLTS50870.2020.9159718

Funding: EPSRC

Authors: Y. Lu, X. Zhai, S. Saha, S. Ehsan, K. McDonald-Maier (University of Essex)
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LET
Long-standing quantum physics prediction proven: 
Bethe strings experimentally observed

Ninety years after physicist Hans Bethe postulated the existence of unusual patterns in magnetic 
solids, known as Bethe strings, an international research team has experimentally detected them 
for the first time. Using neutron scattering and high magnet fields, the group were able to collect 
experimental data that are in excellent agreement with Bethe’s theoretical prediction, illustrating 
how quantum physics can give accurate predictions of physical properties. 

Related publication: “Dispersions of many-body Bethe strings.” Nature Physics, 16, 625-630 (2020)

DOI: 10.1038/s41567-020-0835-7

Funding: Helmholtz Gemeinschaft

Authors: A.K. Bera (HZB and Bhabha Atomic Research Centre), J. Wu (Shanghai Jiao Tong University), W. Yang (Stewart 
Blusson Quantum Matter Institute), R. Bewley (ISIS), M. Boehm (ILL), J. Xu, M. Bartkowiak, O. Prokhnenko, B. Klemke, 
A.T.M. N. Islam (HZB), J. M. Law (Hochfeld-Magnetlabor Dresden), Z. Wang (University of Cologne) & B. Lake (HZB and 
Technische Universität Berlin)

Previous theoretical studies have shown that Bethe strings are 
excitations occurring in some one-dimensional models. They 
are, however, very difficult to detect experimentally using, for 
example, a spectroscopic method, because their contribution 
to quantum dynamics is negligibly small and overlaps with 
other features. In 2018, the group found the first evidence of 
Bethe strings in the chain antiferromagnet, SrCo2V2O8, using 
high-resolution terahertz optical spectroscopy in applied 
external high magnetic fields. In this system, only the cobalt 
atoms have magnetic moments, and they all are aligned 
parallel or antiparallel to a specific direction with adjacent 
moments cancelling each other out.

The international collaboration’s latest study, published in 
Nature Physics, shows the first experimental identification 
and characterisation of Bethe strings. Using inelastic neutron 
scattering, the team resolved the dispersion of Bethe strings 
for the first time in high-quality single crystals of SrCo2V2O8.
The successful measurements relied on and the use of high 
magnetic fields to separate the Bethe strings from other 
excitations at a neutron scattering facility.

A snapshot of the ground state (GS), as well as the two-string and 
three-string excitation states (dashed ellipses).
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(a) The refined magnetic structure of Co4Ta2O9 at 15 K. (b) and (c) show the buckled 
and the flat honeycomb layers, respectively. The magnetic arrangement is canted 
antiferromagnetic in the former and collinear antiferromagnetic in the latter. 
The net moment of the two buckled layers in the unit cell is zero.

SXD
Noncollinear magnetic order of a new magnetoelectric 
material determined by neutron di�raction

The magnetic structure of an unusual magnetoelectric compound has been determined by 
combining single-crystal neutron diffraction and direction-dependent magnetic susceptibility. 
In magnetoelectric materials, the magnetic order can be controlled using an electric field 
or, conversely, the electric polarisation can be controlled using a magnetic field. Developing 
these materials could lead to a new generation of energy-efficient devices. 

One such candidate is Co4Ta2O9.
Its magnetoelectric behaviour, however, 
is uncommon and not previously understood. 
This study, selected as an Editor’s suggestion 
in Physical Review B, used single-crystal 
neutron diffraction on SXD combined with 
direction-dependent magnetic susceptibility 
measurements to accurately determine the 
magnetic structure, key information to explain 
its magnetoelectricity.

The international group of researchers 
found that, below 20.3 K, Co4Ta2O9 exhibited 
unusual long-range antiferromagnetic order, 
where adjacent spins are pointing in opposite 
directions. Surprisingly, this magnetic structure 
is different to that observed for Co4Nb2O9, a 
material that takes the same crystal structure. 
This could suggest that nonmagnetic Ta5+/Nb5+

ions may also influence the magnetic property. 
Based on the symmetry analysis using the spin-
flop model, the group were able to successfully 
explain the unusual magentoelectricity found 
in this compound.

Related publication: “Noncollinear antiferromagnetic order in the buckled honeycomb lattice of magnetoelectric Co4Ta2O9

determined by single-crystal neutron diffraction.” Phys. Rev. B, 102, 214404 (2020)

DOI: 10.1103/PhysRevB.102.214404

Funding: National Science Foundation, China Scholarship Council, and the National Research Foundation of Korea

Authors: S. Choi (Rutgers University, Max Planck Institute for Solid State Research), D.G. Oh (Yonsei University), 
M.J. Gutmann (ISIS), S. Pan (Rutgers University, Ningbo University), G. Kim (Max Planck Institute for Solid State Research), 
K. Son (Max Planck Institute for Intelligent Systems), J. Kim (Rutgers University), N. Lee (Yonsei University), S-W. Cheong 
(Rutgers University), Y.J. Choi (Yonsei University) and V. Kiryukhin (Rutgers University)
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Structure of the molecular qubit VO(acac)2 at 
equilibrium (blue) compared to the structure distorted 
by a low-energy phonon (green): molecular and lattice 
vibrations can cause decoherence of the quantum 
state of the qubit. 

LET
Phonon dispersions measured for the �rst 
time in prototype molecular qubit

Molecular nanomagnets (MNMs) have the potential for use in quantum information 
processing as ‘qubits’, or for high-density magnetic memories as classical ‘bits’. However, 
their exploitations for either of these applications is undermined by molecular vibrations and 
spin-phonon interactions. There are has been little research in the past on phonons in MNMs, 
and this study, published in Nature Communications, is the first to directly measure phonon 
dispersions in a molecular material with qubit applications. 

The material studied in this work is a molecular crystal of 
VO-acetylacetonate [VO(acac)2]. This molecule is a typical 
example of a new generation of molecular qubits with long 
coherence times up to high temperatures. The researchers 
used four-dimensional (4D) inelastic neutron scattering 
(INS) to study the material, a method never applied before to 
study phonons in molecular crystals. INS is a very powerful 
technique to study phonons, and the recent advent of 
spectrometers combining the time-of-flight technique 
with position-sensitive detectors makes measuring the 
4D scattering function in large portions of the reciprocal 
space possible.

After completing their 4D-INS work, the researchers compared 
their results to state-of-the-art density functional theory 
(DFT) calculations. The simulations reproduced important 
features of their observed data, also providing insights into 
the spin-phonon couplings in the system. This comparison 
for molecular crystals is almost unique and it could represent 
a new standard in the benchmarking of DFT methods. Being 
able to correlate the molecular structure of these systems 
with their experimentally tested vibrational and phonon 
spectra could lead to the development of new strategies for 
the design of new, and optimised, molecular qubits and bits.

Related publication: “Unveiling phonons in a molecular qubit with four-dimensional inelastic neutron 
scattering and density functional theory.” Nature Communications 11, 1751 (2020)

DOI: 10.1038/s41467-020-15475-7

Funding: Italian MUR, QuantERA, University of Parma, Fondazione Cariparma, Fondazione Angelo della 
Riccia and the Science Foundation Ireland

Authors: E. Garlatti (ISIS and Università di Parma), L. Tesi (Università degli Studi di Firenze), A. Lunghi 
(Trinity College, Dublin), M. Atzori (Università degli Studi di Firenze), D. J. Voneshen (ISIS), P. Santini 
(Università di Parma), S. Sanvito (Trinity College Dublin), T. Guidi (ISIS), R. Sessoli (Università degli 
Studi di Firenze) and S. Carretta (Università di Parma)
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The layers of different magnetic structure types after irradiation with different intensity ion beams. 
The dominant defect type is also shown for each case.

Polref
Fine tuning of the magnetic properties within 
thin �lms

FeRh thin films undergo a highly unusual magnetic phase transition, where the magnetic 
moment suddenly switches on. This can be carefully controlled in many ways, including 
temperature, fabrication methods and external strain. One method of promoting the phase 
transition involves disrupting individual atoms within the structure. This local manipulation 
can be done using beams of ions, such as Ne+. This study, published in APL Materials,
explores the depth-dependent magnetic state of a thin film of FeRh which has been subjected 
to a range of ion beam treatments. 

The researchers used temperature dependent polarised 
neutron reflectometry to determine how the magnetic 
structure of a FeRh thin film changes when it is subjected 
to ion beams of different intensities. Despite the films being 
only 40 nm thick, they were able to see the layers of different 
magnetic structures created by the atomic displacements 
caused by the ion beams.

Their results show that it is possible to use radiation at 
specific intensities to tailor the magnetic properties of thin 
films. This effective method to control disorder inside these 
alloys provides the basis to create devices for application 
in spintronic devices or data storage on sub-100 nm length 
scales that have antiferromagnetic and ferromagnetic order 
in close physical proximity. 

Related publication: “Depth selective magnetic phase coexistence in FeRh thin films.” APL Materials, 8, 121103 (2020)

DOI: 10.1063/5.0032130

Funding: EPSRC, Helmholtz Association, the Helmholtz Energy Materials Characterization Platform and the Deutsche 
Forschungsgemeinschaft

Authors: W. Griggs (University of Manchester), B. Eggert (University of Duisburg-Essen), M.O. Liedke, M. Butterling, A. Wagner, 
U. Kentsch, E. Hirschmann (Helmholtz-Zentrum Dresden-Rossendorf), M. Grimes (University of Manchester), A.J. Caruana, 
C. Kinane (ISIS), H. Wende (University of Duisburg-Essen), R. Bali (Helmholtz-Zentrum Dresden-Rossendorf) and T. Thomson 
(University of Manchester)
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Using the Larmor instrument, the researchers separated the two spin states of each neutron so that they followed parallel paths. The phase 
difference between these paths was controlled, in part, by passing the neutron beam through blocks of single-crystal quartz which are shown 
here mounted on the Larmor sample table.

Larmor
Microscopic neutron entanglement

Researchers from ISIS and their global collaborators have proposed and demonstrated the 
first tuneable beam of entangled neutrons, a fundamentally new quantum probe. Individual 
neutrons can be entangled in spin, trajectory and energy.

The spin, trajectory and energy states of individual neutrons 
were independently tuned in order to reveal a uniquely 
quantum result that is at odds with the logic we apply in our 
daily lives. The trajectory of a particular neutron spin state can 
be manipulated using refraction through suitable magnetic 
fields that couple with the neutron’s magnetic moment. 
The group’s experiments used Larmor as a neutron spin-
echo interferometer to show that it is possible to entangle 
the trajectory, spin and energy of individual neutrons on a 
microscopic length scale.

The development of this probe may offer new opportunities 
to investigate quantum phenomena in materials as well 
as fundamental symmetries and interactions, such as the 
effect of gravitation on the entangled distinguishable neutron 
properties, such as spin. Orbital angular momentum can also 
be added to the list of properties to be entangled, opening the 
potential for advancing applications in quantum metrology 
and high-precision measurement. 

Related publication: “Unveiling contextual realities by microscopically entangling a neutron.” Nature Communications, 11,
930 (2020)

DOI: 10.1038/s41467-020-14741-y

Funding: National Science Foundation, US Department of Commerce, Oak Ridge National Laboratory, the office of the IU 
Bloomington Emerging Areas of Research program and the US Department of Energy

Authors: J. Shen, S.J. Kuhn (Indiana University), R.M. Dalgliesh (ISIS), V.O. de Haan (BonPhysics Research and Investigations 
BV), N. Geerits (TU Wien), A.A.M. Irfan (Indiana University), F. Li (Oak Ridge National Laboratory), S. Lu (Indiana University), S.R. 
Parnell, J. Plomp, A.A. van Well (Delft University of Technology), A. Washington (ISIS), D.V. Baxter, G. Ortiz, W.M. Snow (Indiana 
University) & R. Pynn (Indiana University, Oak Ridge National Laboratory) 

40

4914 STFC ISIS Annual Review 2021 CA V8.indd   40 22/09/2021   14:30



Science Highlights - Fundamental Science

MuSR
Characterising a quantum spin 
liquid candidate

A group of researchers has used MuSR alongside theoretical calculations to characterise the 
magnetic properties of Zn-barlowite, highlighting its potential as a quantum spin liquid. Zn 
barlowite is zinc-doped Cu4(OH)6FBr, a naturally occurring mineral. In barlowite, the Cu2+ ions 
are arranged in kagome layers, as predicted by theory to be the starting point for a quantum 
spin liquid (QSL), where the magnetic moments of a material act like a liquid and remain 
disordered even at absolute zero. The addition of zinc ions in between these layers could 
trigger the formation of QSL state. 

In this study, published in npj Quantum Materials, the group 
monitored the time-dependence of the muon spin polarisation 
by measuring the asymmetry of the emitted muon-decay 
positrons. This provided them with a unique insight into the 
local magnetic properties of the material. By using density 
functional theory (DFT) to calculate the muon stopping sites, 
the group were able to reveal the onset of the possible QSL 
phase in Zn-barlowite. 

Their study looked at the temperature dependence of the 
structures formed across the full range of zinc doping in 
the material, from Cu4(OH)6FBr to ZnCu3(OH)6FBr. Their 
measurements on the parent compound confirmed previous 
experimental results that static long-range magnetic order 
is seen below 15 K. As the zinc content was increased, 
the formation of this long-range order occurred at lower 
temperatures. No such state was seen for the ZnCu3(OH) ccFBr, 
even when going as low as 50 mK, indicating the possibility of 
a quantum disordered ground state. 

Related publication: “From magnetic order to quantum disorder in the Zn-barlowite series of S = 1/2 
kagomé antiferromagnets.” npj Quantum Materials, 5, 74 (2020) 

DOI: 10.1038/s41535-020-00276-4

Funding: University of Liverpool, STFC, the University of Chicago, EPSRC, French Agence Nationale de la 
Recherche and Université Paris-Sud

Authors: K. Tustain, B. Ward-O’Brien (University of Liverpool), F. Bert (Université Paris-Saclay), T. Han 
(University of Chicago, Argonne National Lab), H. Luetkens (Paul Scherrer Institute), T. Lancaster, 
B.M. Huddart (Durham University), P.J. Baker (ISIS) and Lucy Clark (University of Birmingham)

Low temperature structure of 
barlowite and Zn-barlowite.
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Polref and the Materials Characterisation Laboratory
Uncovering the cause of surprise superconductivity

Conventional theory about superconductors requiring pairs of electrons with their spins 
pointing in opposite directions meant that superconductivity and ferromagnetism were 
previously thought to not be able to co-exist within the same material. However, in samples of 
bilayers of nickel and bismuth, However, in samples of bilayers of nickel and bismuth, despite 
the ferromagnetic nickel, a superconducting state has been observed.

A group of researchers from the University of Leeds used 
polarised neutron reflectometry on Polref alongside SQUID 
magnetometry and X-ray diffraction in the ISIS materials 
characterisation lab, to measure changes in Bi/Ni samples 
to determine the cause of this surprise superconductivity. 
Their results, published in Physical Review Research, show 
that even under ambient conditions a layer of NiBi3 is formed, 
and that this is the source of the superconductivity.

When freshly prepared, their layered samples were non-
superconducting. However, when left at room temperature 
for several days, or heated up to 50°C, the layers mix to form 
a NiBi3 layer. This shows the importance of storage conditions 
to maintain the integrity of Ni/Bi layers, but also opens up 
possibilities for both ferromagnetism and superconductivity 
to be present in the same system. 

Related publication: “Origin of superconductivity at nickel-bismuth interfaces.” Phys. Rev. Research, 2, 013270 (2020)

DOI: 10.1103/PhysRevResearch.2.013270

Funding: EPSRC and European Union H2020

Authors: M. Vaughan, N. Satchell, M. Ali (University of Leeds), C.J. Kinane, G.B.G. Stenning, S. Langridge (ISIS), and G. 
Burnell (University of Leeds)

Gavin Stenning from the ISIS materials 
characterisation lab with one of the ISIS 

X-ray diffractometers.
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The muon (green sphere) strongly coupled to two fluorine nuclei (dark 
blue spheres), and weakly coupled to next-nearest neighbour fluorine 
nuclei (cyan spheres), embedded inside the fluorite structure of CaF2.

MuSR
Decoding decoherence

Using MuSR, researchers have observed the decoherence process that occurs within quantum 
mechanical systems. Despite the many potential advantages of quantum computation, the 
integrity of any quantum mechanical system is vulnerable to interactions with its environment 
which cause any stored information to be slowly lost - a process known as decoherence.

In their paper, published in Physical Review Letters, the group 
has shown that an interesting realisation of decoherence 
occurs when a spin-polarised muon, an unstable radioactive 
particle, is implanted inside a crystal of an inorganic fluoride. 
The positively-charged muon nestles between two negatively-
charged fluoride ions, pulling them towards it, creating an 
interacting bound F-μ-F unit, with the spins of the muon and 
the two fluorine nuclei creating a coherently evolving quantum 
system. Weak interactions between this system and the other 
fluoride ions in the crystal decohere the quantum information 
stored in the muon. This process can be followed by watching 
the quantum interference oscillations in the muon spin 
polarisation as a function of time.

The degrading of quantum information can be understood by 
calculating the entropy in the entangled muon and fluorine 
spins, and the group have developed a method to describe the 
decohering effect of the environment in detail in a way that 
provides excellent agreement with their experimental data.

Related publication: “Information and decoherence in a muon-fluorine coupled system.” Physical Review Letters, 125, 087201 
(2020)

DOI: 10.1103/PhysRevLett.125.087201

Funding: EPSRC

Authors: J. Wilkinson and S. Blundell (University of Oxford)
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Water molecules strongly hydrate tethered sulfobetaine dizwitterions directed by electrostatic interactions and retain strong affinity for water even 
with a hexyl-groups separating the zwitterion. 

Sandals
Zwitterions as protein repellents

Understanding the ability of a protein to stick to a surface is important in many industrial and 
biological applications. The ability to create a protein-repellant surface and prevent biofouling 
is of great interest in areas such as marine coatings and design of diverse medical devices. 
One approach to enable this would be to create a surface system where the interactions with 
water are so favourable that proteins are excluded and not bound. 

One possible option is to use zwitterionic materials: 
molecules that contain both a positive and negative charge. 
This study, published in PCCP, studied dizwitterionic 
molecules, incorporating two zwitterionic sections at each 
end of an alkyl-chain spacer. The researchers investigated 
what happened to the water molecules surrounding the 
dizwitterionic molecule when the length of the alkyl-chain 
spacer was changed. 

They found that, for all chain lengths, each zwitterion end 
attracted a shell of about fifty water molecules. This high 
hydration activity suggests that this type of system may be 
suitable in applications where a protein-repellent is required. 

Related publication: “Hydration of sulfobetaine dizwitterions as a function of alkyl spacer length.” Phys. Chem. Chem. 
Phys., 22, 16040-16050 (2020)

DOI: 10.1039/D0CP02654A

Funding: EPSRC and the Royal Academy of Engineering

Authors: O.S. Hammond, L. Moura, G. Level (Queen’s University Belfast), Silvia Imberti (ISIS), J.D. Holbrey and M. Blesic 
(Queen’s University Belfast)
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Image of a bleached hair fibre.

Iris and Tosca
Neutron experiments have been used to study the 
e�ect of bleaching on human hair at the atomic level

Although neutron spectroscopy is rarely used in this area of science, it is an ideal tool to study 
the structure and dynamics of confined water and proteins in hair, and the strength of the 
hydrogen-bond interactions present. This study, published in The European Physical Journal 
Special Topics, investigated how the oxidative damage that occurs during chemical bleaching 
is caused.

A single hair is made up of a central cortex surrounded by 
the cuticle. Inside the cortex is a crystalline helical phase 
embedded in a matrix of proteins. The group studied the 
changes to both the central helix and the matrix around it 
to see what effect the bleaching had. Their results showed 
that the lighter hair actually weighed less, as the process of 
bleaching reduced the mass of the hair. Loss of the crystalline 
material, proteins and lipids caused the hair to weaken. 

The researchers then delved deeper into the structural 
changes to look at the hydrogen atoms on the surface of the 
hair. They found that, for bleached hair, the hydrogen atoms 
are able to move more freely, indicating that the structure 
is more flexible. This is caused by the chemical bleaching 
attacking the thioester groups that bind lipids to the cuticle, 
promoting the cleavage of cystine amino acids of the cuticle 
and cortex. This chemical modification makes the structure 
less rigid and, in turn, the proton mobility increases.

Related publication: “Human hair: subtle change in the thioester groups dynamics observed by combining neutron scattering, 
X-ray diffraction and thermal analysis.” The European Physical Journal Special Topics, 229, 2825–2832 (2020)

DOI: 10.1140/epjst/e2020-900217-4

Funding: CAPES, the National Institute of Science and Technology Complex Fluids, Conselho Nacional de Desenvolvimento 
Científico e Tecnológico , FAPESP, São Paulo Research Foundatio and Danscatt, the Danish Agency for Science, Technology 
and Innovation

Authors: C.R.R.C. Lima (University of São Paulo), R.J.S. Lima (University of Campina Grande, University of Copenhagen), 
L.D.B. Machado (Nuclear and Energy Research Institute), M.V.R. Velasco (University of São Paulo), L. Lakic, M.S. Nordentoft, 
L. Machuca-Beier (University of Copenhagen), S. Rudić, M.T.F. Telling, V. García Sakai (ISIS), C.L.P. Oliveira (University of São 
Paulo) and H.N. Bordallo (University of Copenhagen, ESS)
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A schematic showing the creation 
of the nanoreactor, and its 
bactericidal properties.  

Sans2D
White blood cell inspired nanoreactor created 
to tackle antibiotic resistance

With a rise in antibiotic resistance, alternative treatment methods are becoming increasingly 
important. This study, published in ACS Nano, created an artificial nanoparticle system, known 
as a nanoreactor, which adapts certain functions of white blood cells.

To create their nanoreactor, they encapsulated two 
enzymes, myeloperoxidase and glucose oxidase, inside a 
nanocompartment called a dendrimersome. This nanoreactor 
converted glucose to hypochlorite (otherwise known as 
bleach), which was then shown to be an excellent bacterium 
killer, destroying two WHO-listed pathogens without 
using antibiotics.

Dendrimersomes have interesting properties including 
enhanced stability and programmable self-assembly. Small 
angle neutron scattering was crucial for characterisation of 
the dendrimersome assembly during this work; experiments 
on the Sans2D instrument determined properties such as size 
and membrane thickness with excellent resolution.

Related publication: “Controlled Dendrimersome Nanoreactor System for Localized Hypochlorite-
Induced Killing of Bacteria.” ACS Nano 2020, 14, 12, 17333–17353 (2020)

DOI: 10.1021/acsnano.0c07459

Funding: EPSRC, Swiss National Science Foundation, Wellcome Trust, German Research Foundation, 
the European Union’s Horizon 2020, Rosetrees Trust, China Scholarship Council, Shionogi & Co. Ltd 
and the National Institute for Health Research Imperial Biomedical Research Centre

Authors:M. Potter, A. Najer, A. Klöckner, S. Zhang (Imperial College London), M.N. Holme (Imperial 
College London and Karolinska Institutet), V. Nele, J. Che, L. Massi, J. Penders, C. Saunders (Imperial 
College London), J.J. Doutch (ISIS), A.M. Edwards, O. Ces, and M.M. Stevens (Imperial College London 
and Karolinska Institutet)
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Chemical structures of the DODAB lipid and caffeine.

Iris
Using QENS to investigate why ca�eine 
gives you a boost

Caffeine is the world’s most widely consumed legal psychoactive substance. As well as 
being used to avoid fatigue, it has been investigated for its potential antioxidant activity that 
could lead to protection against diseases such as Alzheimer’s. Despite its widespread use, 
the exact mechanism of caffeine is not well understood. This study, published in Journal of 
Applied Physics, used quasi-elastic neutron scattering on the Iris instrument to investigate the 
interaction between caffeine and a model lipid membrane. 

The lipid used was dioctadecyldimethyl-ammonium bromide, 
known as DODAB, which forms a structure in solution that 
is analogous to biological membranes. Depending on the 
molecular arrangements of the lipids within the membrane, 
it can form a crystalline or fluid phase. The influence of the 
caffeine was found to be different for each of these 
two phases. 

In the fluid phase, the addition of caffeine restricted the 
movement of the lipid molecules, whereas the opposite was 
true in the crystalline phase. These changes to membrane 
dynamics can impact the fluidity and permeability of the 
whole membrane, which could affect the functionality of 
embedded membrane proteins and transport properties of 
the cell membrane and could be the key to understanding the 
science behind the boost you get from your morning coffee. 

Related publication: “Caffeine modulates the dynamics of DODAB membranes: Role of the physical 
state of the bilayer.” Journal of Applied Physics, 128, 154701 (2020)

DOI: 10.1063/5.0027953

Funding: Government of India

Authors: V.K. Sharma, H. Srinivasan (Bhabha Atomic Research Centre, Homi Bhabha National 
Institute), V. García Sakai (ISIS), and S. Mitra (Bhabha Atomic Research Centre, 
Homi Bhabha National Institute)
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Science Highlights - Human Health

Combining polarisation analysis with the unique capabilities of the LET spectrometer has 
enabled the distinction between the single-particle and collective dynamics of water for the 
first time. In this study, published in Physical Review Research, the incoherent and coherent 
contributions to the neutron intensity scattered by deuterated water (D2O) were separately 
measured in a wide range of length scales covering from intermolecular distances to 
the mesoscale.

By using polarised neutrons, the researchers were able to 
distinguish the diffusive motions of the D2O molecules from 
other dynamical contributions. This was not previously 
possible when approaching the relevant regime of the 
mesoscale, where the incoherent and coherent scattering 
intensities are roughly equal. They found that in this region, 
incoherent scattering is due to the diffusion of single D2O 
molecules, whereas coherent scattering hardly depends 
on the length scale of observation. This verifies molecular 
dynamics simulations of D2O at intermediate length scales 
and is in agreement with the so-called viscoelastic model. 

This work offers new insights into the origins of density 
fluctuations occurring from meso- to intermolecular 
scales, not only in water under different conditions but 
also in hydrogen-bonded liquids, glass-forming liquids, and 
biological systems where water plays an important role. It 
also convincingly proves the power of recently implemented 
neutron-scattering polarisation analysis capabilities, which 
can hugely impact the progress of microscopic dynamics 
investigations in fields such as soft matter or biology.

Coherent (top) and incoherent (bottom) dynamical structure factors of 
D2O measured at 295 K with an incident neutron energy Ei = 3.84 meV.

LET
LET distinguishes coherent and incoherent low energy 
scattering in water for the �rst time

Related publication: “Coherent structural relaxation of water from meso- to intermolecular scales measured 
using neutron spectroscopy with polarization analysis.” Phys. Rev. Research, 2, 022015(R) (2020)

DOI: 10.1103/PhysRevResearch.2.022015

Funding: Eusko Jaurlaritza and the Ministerio de Economía y Competitividad

Authors: A. Arbe (Centro de Física de Materiales), G.J. Nilsen, J.R. Stewart (ISIS), F. Alvarez (Centro de Física de 
Materiales, Universidad del País Vasco), V. García Sakai (ISIS) and J. Colmenero (Centro de Física de Materiales, 
Universidad del País Vasco, Donostia International Physics Center)
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Science Highlights - Water and Ice

Stacking sequence of the layers in cubic ice Ic.

HRPD
HRPD helps �nd a way to make ice cubic

As shown by snowflakes, water does not freeze naturally into a cubic structure but, instead, 
into a hexagonal one. But, by developing a novel synthesis method, a group of researchers 
have been able to synthesise and characterise pure cubic ice on the HRPD diffractometer.

Inside ice, the water molecules are arranged in layers, which 
can be stacked in different ways to form hexagonal ice Ih, 
which is common on Earth, and in a cubic structure forming 
cubic ice Ic. This second form of ice is much more difficult 
to make. It usually forms by vapour deposition of water at 
very low temperatures, and it is likely to form in the Earth’s 
polar stratosphere, although without being fully cubic. The 
researchers’ work, published in Nature Materials, details a 
novel synthesis method that allows the formation of 100% 
cubic ice, with no measurable hexagonal stacking sequences. 

The group started with a high-pressure form of hydrogen 
hydrate called C0 filled ice, a crystal in which there is a 
framework of water molecules arranged in such a way as to 
create cavities in which the hydrogen is located. By means 
of an annealing treatment, it was possible to remove the 
hydrogen from the structure of the hydrate crystal on the 
HRPD beamline, forming a very low-density form of ice called 
ice XVII that, on warming, transforms to pure cubic ice. Their 
synthesis method now allows bulk preparation of pure cubic 
ice so that details of its thermodynamics, thermal expansion 
and possible proton ordering can be explored in more detail 
and compared with the well-known anomalous properties of 
hexagonal ice.

Related publication: “Cubic ice Ic without stacking defects obtained from ice XVII.” Nature Materials, 
19, 663–668 (2020)

DOI: 10.1038/s41563-020-0606-y

Funding: Italian Ministero dell’Istruzione, dell’Università e della Ricerca, and Fondazione Cassa di 
Risparmio di Firenze 

Authors: L. del Rosso, M. Celli, F. Grazzi (Istituto di Fisica Applicata “Nello Carrara” - Consiglio 
Nazionale delle Ricerche), M. Catti (Università di Milano Bicocca), T. C. Hansen (ILL), A. D. Fortes (ISIS) 
and L. Ulivi (Istituto di Fisica Applicata “Nello Carrara” - Consiglio Nazionale delle Ricerche)
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Working here brings the freedom 
to run with a good idea: the attitude is 
very positive and encouraging.

Chris Lawson
Technical manager for ISIS ultra-low temperature (ULT) experiments

After completing his PhD in the low temperature group at 
Lancaster University, Chris Lawson completed a post-doc 
and then joined a company in the Netherlands that makes 
ultra-low temperature cooling devices for, mainly, the quantum 
computing market. After meeting ISIS’ Oleg Kirichek, Chris 
because aware of the work going on here, and joined the 
cryogenics group in 2016. 

Each year about 500 experiments at ISIS require cryogenic 
cooling, and the number of experiments that require ULT 
conditions has grown from around 20 in 2008 to over 100 
in both 2019 and 2020. The ULT experiments take samples 
down to 25-30 mK using dilution fridges that rely on quantum 
mechanical effects. “We are limited by how many we can run 
by the amount of equipment, and number of people trained to 
use it.” Chris adds, “We are currently investing in new kit, and 
actively recruiting new people, so I’m hopeful we can expand 
beyond our current limits.” 

Despite being on call over evenings and weekends, Chris 
finds the job challenging and fun. “As well as the day to 
day experiment management, we also have a number of 
development projects ongoing: we are hoping to image the 
dilution fridge mixing chamber using IMAT to see what’s going 
on inside. Working here brings the freedom to run with a good 
idea: the attitude is very positive and encouraging.”

In addition to his work in the cryogenics team, Chris plays 
an active role in the ISIS Public Engagement programme. 
His liquid nitrogen show has engaged many visitors to ISIS, 
getting people involved in super low temperatures that they 
would otherwise not be exposed to. 

Case Study

Right: Science Minister Amanda Solloway MP signing the ISIS visitor book. 50

4914 STFC ISIS Annual Review 2021 CA V8.indd   50 22/09/2021   14:30



ISIS News and Events

51

4914 STFC ISIS Annual Review 2021 CA V8.indd   51 22/09/2021   14:30



A year around ISIS

ISIS News and Events

ISIS sta� join ventilator development project

The project is a collaboration 
not just within STFC but also 
with universities and medical 
professionals. The aim is to move 
the prototype up the technology 
readiness levels to a stage where it 
can be ready for industry.
Sarah Medley, ISIS Software Engineer

As part of ISIS’ COVID-19 response, software engineers from 
the facility were part of an STFC-led team that was awarded 
funding to develop a robust, low-cost ventilator to help 
patients in low and middle-income countries.

Mechanical ventilation is a small but important part of the 
management of pandemic virus infections that affect the 
lungs, including flu and COVID-19. Ventilators are typically 
expensive to purchase and maintain, and need considerable 
training to use. A team, led by STFC, has produced and tested 
an affordable, reliable and easy-to-operate ventilator that 
does not rely heavily on compressed gases and mains 
electricity supply, both of which are not readily available 
in many countries.

The project, known as the High Performance Low Cost 
Ventilator (HPLV), is coordinated by the STFC’s Daresbury 
Laboratory. Tiago Sarmento from the Ion Source group, 
and Sarah Medley and Mihnea Romanovschi from the ISIS 
Controls Group volunteered to be part of the project. All three 
are part of the work package related to the controls software 
on the ventilator. The project builds on the original designs for 
the High Energy physics Ventilator, which was developed at 
CERN. The aim of the project is to bring the prototype up to a 
standard where it can be applied in a medical setting.

Although usually dealing with 
accelerating particles, their work 
on this project gives them the 
opportunity to use their programing 
and electronics skills in another 
field, and be part of an international 
development project that could 
impact the lives of many people 
around the world.

The High Energy physics Ventilator. 
Image credit: CERN

User Meetings
Due to COVID-19, the annual UK Neutron and Muon Science 
and User Meeting (NMSUM) took place online on the morning 
of Friday 30 April 2021. Along with updates from ISIS, ILL and 
ESS, we welcomed plenary talks from Dr Valeska Ting and Dr 
Wuge Briscoe. 191 people attended from 16 countries. 

Science meetings for the user community were also taken 
online during the year.  ISIS held three webinars during 
Summer and Autumn 2020, on Chemistry & Catalysis, Soft 
Matter & Bioscience, and Functional Materials, with the latter 
attracting 165 participants.

ISIS also hosted a series of subject-based webinars to learn 
more about the Endeavour programme of large instrument 
upgrades and new instrument builds that we hope to carry 
out at ISIS over the next few years. See pages 8-9 for more on 
the Endeavour programme.

Science Minister Visit
On 8 July 2021, the UK science minister Amanda Solloway 
MP visited RAL for a tour of ISIS and discussions with staff. 
After meeting with STFC’s Executive Director for the National 
Laboratories to discuss the work of STFC, ISIS’ Director of 
Operations Zoë Bowden took the minister on a tour of ISIS. 
During the tour she visited the IMAT and ChipIr beamlines, 

speaking to the instrument scientists. She also spoke 
to an ISIS graduate scheme member to learn about ISIS’ 
contributions to training. The most challenging part of the 
visit was getting her back out of the target station! 

Dr Valeska Ting 
presenting at the 
virtual NMSUM. 

ISIS News and Events
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Case Study

There is so much to learn, but it’s a 
really good group of people, who are all 
willing to help.

Sara Karbassi and Albin Nilson
New Duty Technicians in the Main Control Room

Sara and Albin joined ISIS in August 2020 as Duty Technicians. 
“I always want to try new things, and so when I saw the 
opportunity to work at STFC become available, I applied,” 
Sara explains. 

For Albin, it was a similar experience. “During my 
undergraduate degree at Lund University (Sweden), I did a 
summer placement at Diamond Light Source, which meant I 
knew about RAL. I had also worked on the Max IV accelerator 
in Sweden during its commissioning, so this role looked like a 
really good option.”

Despite joining in the middle of a pandemic, both Albin and 
Sara are required to be on site, as a member of one of six 
shift teams that monitor the facility around the clock. As new 
starters, they were initially the fourth member of an existing 
shift team, so they could learn from the experience of others. 
By working some shifts with different crews, they were able to 
meet more people and see how they approach the tasks. 

The Main Control Room (MCR) crew act as a hub, preparing 
equipment for use and keeping track of who is in the restricted 
areas of the accelerator. They are also the alarm investigation 
team, and first aiders. “Our role is to maintain the machine,” 
Sara explains. “We monitor all the alarms and are first on the 
scene if anything goes wrong. We do a lot of routine checks 
to equipment and safety procedures, and things can get really 
busy when there is a maintenance day or the beam is being 
switched on.”

While the beam is off, the team are busy carrying out routine 
checks, and scheduling other work that is due. When the 
beam is on, Albin explains, “it’s the same thing, but more can 
go wrong! An accelerator has one on switch and a million 
different off switches - on some shifts we will have little to do, 
but others you can go the full 12 hours without sitting down.”

The team’s goal is to keep the beam on as much as possible. 
“If we can solve the problem, we will,” says Sara, “but we might 
need to call in an equipment expert: from where they are 
working on site, or from home if it’s during the night. We can 
then help them fix the issue, and learn from what they do for 
the future.”

When it comes to fixing a particle accelerator; knowledge 
comes with time in the job. Albin says, “We get trained up, but 
sometimes we have to wait for a fault until we can be taught 
how to fix it. After a couple of months I felt like I could deal 
with the simple stuff alone, but there is always someone on 
the end of the radio if needed.”

As there are very few opportunities around the world to work 
in a similar environment, the crew are used to new starters 
coming in without specific experience. “There is so much to 
learn, but it’s a really good group of people, who are all willing 
to help,” says Sara. Sara is also the first female member of the 
MCR crew, although this is not the first time she has been the 
only woman in a team at work. “I seem to always be the first 
one! But I want to be there so that other women can see that 
it’s possible.”

During the long shutdown, it’s likely that MCR staff will 
be seconded to other groups around ISIS. This will be an 
opportunity for them to meet more people across ISIS, 
something that COVID-19 restrictions have prevented. 

53

4914 STFC ISIS Annual Review 2021 CA V8.indd   53 22/09/2021   14:30



International

5454

4914 STFC ISIS Annual Review 2021 CA V8.indd   54 22/09/2021   14:30



International

International

ISIS has significant, long-standing agreements with several countries which provide support 
for ISIS instruments for all users whilst allowing particular access for researchers from the 
partner countries.

ISIS and Italy

ISIS has continued its long-standing 
partnership with Italy, including 
involvement in the Vespa instrument 

at ESS, and is anticipating signing a new collaboration 
agreement with the Italian research council (CNR) later 
this year.

The partnership between the UK and Italy in neutron 
scattering has reached a new exciting milestone, the 
creation of the new ISIS@MACH ITALIA (IMI), the first 
distributed research infrastructure (RI) hub of ISIS sited 
in Italy. First experiments at ISIS included investigations 
on the beneficial effects of minor polar components in 
extra-virgin olive oil, a study of ancient Roman bones 
from a sepulchral site, and the characterisation of 
shielding materials for radiation-protection applications. 
IMI extends the project ISIS@MACH (MAterial 
Characterisation) which was started in 2019 as an 
initiative of the University of Roma Tor Vergata funded 
by Regione Lazio in Italy. The RI is distributed across 
research centres, universities and enterprises, and offers 
open access for public and private users in Italy to a 
complementary set of tools of light and particle probes. 
It also provides a dedicated 
Neutron Gate access route 
to ISIS to tackle issues in 
life science, physical and 
engineering sciences, as 
well as in arts and heritage.

The ISIS – Sweden partnership

The collaboration between ISIS 
and Sweden is ISIS’ longest-standing 
international partnership.  

In January 2021 ISIS Director Robert McGreevy signed 
an agreement for a further 5 years with Swedish research 
council Vetenskapsrådet (VR). The new agreement 
will create new opportunities for Swedish researchers 
at ISIS and provide resources to benefit all the ISIS 
user community.

The ISIS-Sweden partnership has lasted over 30 years, 
enhanced recently by ISIS’ contributions to the European 
Spallation Source, currently being constructed in Lund.  

A delegation from Sweden’s Council for Research 
Infrastructures visited ISIS in September 2018. Pictured is the 
Swedish delegation at the IMAT instrument with ISIS director 
Robert McGreevy.

Daniele Leodori (vice president 
of Regione Lazio) visiting ISIS.

Industrial placement student Arianna Wintle on LOQ testing the 
NitroGEM detector for the ESS LoKI instrument.

Antonella Scherillo prepares samples for study on the INES 
instrument, created under the ISIS-Italy partnership.

Left: Dr Yu Lu, Postdoctoral Researcher at the University of Manchester, on ZOOM.
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30 years of ISIS – RIKEN 
Collaboration

September 2020 marked 30 years of 
continuous agreements between ISIS 
and RIKEN in Japan. This partnership 

has seen the creation, development and operation of 
the RIKEN-RAL Muon Facility at ISIS. Since its creation 
in the early 1990s, the facility has produced over 500 
publications and had researchers from over 90 Japanese 
institutes come to use it; collaborations with a further 
40 institutions worldwide have also been formed, as 
well as the creation of agreements between RIKEN and 
Indonesian, Malaysian and Korean institutes for 
muon studies. 

The milestone was marked by the daily release of a 
congratulatory video during the 30 days of September 
2020, along with a science highlight from the facility. 
A celebratory song was also created!

30 years of the RIKEN-RAL Muon Facility being celebrated in 
song over Zoom.

ISIS – India partnership

The Indian Department of Science and 
Technology signed a £2 million, 5-year 
agreement with ISIS in November  
2016 through its Nanomission 

programme. This enables Indian scientists to gain 
access to ISIS, and allows Indian early-career researchers 
to be based at ISIS.  The agreement has been extended 
to March 2022 due to Covid, with discussions on a 
continuation due to happen in 2021. A very successful 
Indian user meeting was held in March 2021, jointly 
with DESY in Germany and KEK in Japan, who are also 
partners with India for facility-based science.

Graph of Indian proposals vs. year.

International
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It’s extremely fruitful seeing the 
user community engaging 
with our research and then 
coming to ISIS to use the 
techniques we have developed.

Koji Yokoyama
Beamline scientist on the muon instrument EMU 

After high school, Koji attended Shizuoka University in Japan 
to study physics. “In my early years at university, I hoped to 
become a scientist and have been on that path ever since.”

His PhD was based in a laser lab, studying optical physics in 
semiconductors. In 2007, a collaboration with RIKEN took him 
to ISIS to carry out photo-excited µSR experiments. He joined 
RIKEN in 2009 as a postdoctoral researcher working on slow 
muon generation, known as ‘low-energy muons’.

Low energy muon generation at the RIKEN facility at ISIS 
requires the use of muons and a laser. Koji explains, “Surface 
muons commonly used for material studies have a defined 
momentum, so their energy cannot be changed and they 
become deeply implanted into materials. However, with slow 
muons, we can change their energy by re-acceleration and 
therefore their implantation depth.” Because slow muons can 
stop near the surface, a wide range of µSR experiments can 
be conducted on the surface-subsurface range of materials. 

After joining the European Research Council funded muon 
group as a postdoctoral researcher, to build a laser system 
for the ISIS muon instrument HiFi and carry out photo-excited 
µSR experiments, Koji is now a full-time beamline scientist on 
the EMU instrument. 

“Currently I’m focusing on studying charge carrier kinetics 
in semiconductors with photo-excited µSR, which has a 
wide range of applications from photovoltaics to power 
semiconductors.” Understanding the charge carrier dynamics 
ultimately helps to optimise device performance and feeds 
into developing better models and designs. Koji’s pioneering 
research has shown that muons can be used to probe the 
carrier density and give us an idea of how they move around in 
bulk, which previous research hasn’t been able to do.

“It’s extremely fruitful seeing the user community engaging 
with our research and then coming to ISIS to use the 
techniques we have developed.”

Case Study
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Left: Helen Popland and the new target assembly for TS1.

Technology

Technology
Cutting edge science at ISIS must be underpinned by cutting edge technology. ISIS has an ongoing 
programme of developments on its accelerator complex and instruments, extending capabilities and 
improving performance.

Despite the lockdown restrictions, ISIS successfully ran two user cycles during 2020. In order to allow 
for this method of working, and to take into account Covid working practices, additional days were 
added to experiments and more space left between experiments. Even with these requirements 
in place, over 500 experiments were run across these two cycles. During the run cycle in September 
2020, ISIS broke the record for daily beam current delivery on several days.

*Taking into account instrument down-time, plus calibration and commissioning time.

405 mA-hrs
of beam delivered
over 2 cyclesof user accelerator 

operations

78
Days

213 µA

Average beam 
current

individual
experiments

500+

delivered for the
user programme*

1658 Days

Cycle 2020/2 2020/3

Beam on time (h) 928.9 747.5

Availability (%) 92.1 86.5

Total Beam (mAh) 225.7 178.9

Mean current when beam on

Synchrotron (uA) 243 239

TS1 (uA) 203 202

TS2 (uA) 40 38

Highest daily beam total (mAh) 5.87 5.8

Table 1.1: Performance in 2021 Cycle by Cycle
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Technology

Major Projects 
The 2021/22 Long Shutdown
In June 2021, ISIS entered a long shutdown period to enable two large projects: refurbishment of 
the first target station (TS1) and replacement of a tank in the linear accelerator.

TS1 Project
The new target, reflectors and moderators (TRaM) assembly was built up on the new cantilever 
support frame, flow tested and its alignment measured. 

Helen Popland working on the new TRaM assembly. 

Graham Wallace and Henry Russell with some of the large flasks. 

Chris Russell carrying out cutting trials. 

Trials were carried out for the removal of the current TRaM 
and support frame; its size means that this will have to be 
removed in pieces after being cut up by remote handling. 

The large radiologically shielded flasks that will house the 
components being removed from the remote handling cell, 
some of which weigh up to 20 T, were delivered, tested and 
prepared for use.

This year has seen the completion of the water circuits, the 
associated compressed air lines and cabling in the new 
modular services trolley. A full programme of pre-installation 
commissioning has also been carried out. 

The two cryogenic cold boxes that will provide the moderating 
fluids for the hydrogen and methane moderators were also 
delivered and installed. Pipework to connect these cold boxes 
up to vacuum, gas and cryogenic fluid transfer lines is also 
in production.

Underpinning all these technical activities is the 
documentation needed to ensure safe and correct strip-out, 
installation and commissioning. There has been a great effort 
over the year to ensure that this documentation is written, 
reviewed and communicated to the team.

Andy Robinson and Justin Miles adjusting the pipework on the 
service trolley. 

Robin Burridge and Rajesh Gupta with the testing controls system. 
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Technology

Linac Tank IV
A 12 metre section of the linear accelerator will be replaced during the 2021/22 long shutdown. 
It has required several years to build the structure and all of the components and, in March 2021, 
the final components, the drift tubes, were all delivered to site to be installed. 

William Spencer installing the drift tubes in the new Linac tank IV.

Before being tested at high power, the team needed to ensure 
that the field along the tank has the shape they need it to 
have. To test this, they ran a ‘bead pull’ test, where a small 
hollow metal bead is pulled through the centre of the drift tube 
whilst field measurements are taken.

After the bead pull test was complete, the team have been 
carrying out high power testing prior to installation.

Preparations are also being made for the removal of the 
old tank. 

The bead pull test being carried out in the new tank.

Stuart Edmonds, operations manager of the ISIS Plant section, and 
the old Linac Tank IV.

Nick Terzino and Mark Keelan in the Linac tank 4 modulator room 
testing the new tank. 
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Technology

ISIS and the European Spallation Source

ISIS staff have been vital in delivering two of the multimillion 
pound instruments, Loki and Freia, as well as detector 
electronics, data reduction and streaming, the latter of which 
supported the ESS instrument data streaming and processing 
framework which has been successfully completed. Justin 
Greenhalgh, UK-ESS programme manager, says, “This has 
been an interesting year, as it has for everyone, but there’s 
been a real shift in focus, from planning and procuring 
components to building and delivering.”

The Labs Advice project, led by Marek Jura at ISIS, is also 
coming to a close. This project focused on delivering user 
labs within the experimental halls at the ESS facility, to provide 
users access to labs in order to prepare samples for neutron 
scattering experiments. Marek says, “I have really enjoyed 
working with the ESS Lab Group over the last five years. It has 
been a real team effort, where all members of both ISIS and 

ESS lab groups have been 
involved in the sharing of 
ideas and experiences, and 
it’s great to see it come to 
fruition.”

Over the past 12 months, 
components for the Loki 
instrument have been 
constructed both at ISIS and 
with external contractors.

Finally, in June 2021, the Loki detector vessel was delivered 
to Lund, having been manufactured in Spain by STFC partner 
AVS engineering.

ISIS are making a major contribution to the European Spallation Source (UK-ESS), one of the 
largest science and technology infrastructure projects being built today, on the outskirts of Lund 
in southern Sweden. The unique capabilities of the ESS will complement those of leading neutron 
sources such as ISIS, enabling new opportunities for researchers across the spectrum of 
scientific discovery. 

ISIS’ James Prince with one of the 
choppers for Loki, built at ISIS.

This is a really inspiring international project, which has progressed really well 
over the last year despite Covid, and it’s great to be a vital part of that.
Justin Greenhalgh, UK-ESS programme manager.
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The Loki detector vessel arriving at the ESS site on 29 June 2021.

4914 STFC ISIS Annual Review 2021 CA V8.indd   62 22/09/2021   14:30



Technology

ISIS-II
ISIS-II is the proposal for a next-generation neutron source as the successor for ISIS. Although 
ISIS will continue to operate for many years to come, plans for a new facility will be developed over 
the next decade in order to be ready for construction sometime after 2030. This will maintain and 
enhance the UK’s neutron provision, in a way complementary to the ESS, in order to continue to 
support the UK research community.

A project has been established to consider the requirements 
for an ISIS-replacement facility, and to explore the 
technologies that might underpin this. This work includes 
considering the science drivers for neutrons and muons 
over coming decades and how these will influence the 
design of new instrumentation. In turn, these considerations 
affect the nature of the source and hence the accelerator 
characteristics. Feasibility work on accelerator possibilities is 
ongoing, with the aim of ramping this up over coming years. 

In July 2021, the UKRI Infrastructure Fund awarded 
£1.5M towards feasibility work for ISIS-II. This will enable 
development of the plans for the accelerator, including 
assessment of relevant technologies. Professor Robert 
McGreevy, Director of ISIS, said, “For over 30 years ISIS has 
been a world renowned UK research facility, used to study 
everything from anti-bacterials to batteries. But the present 
facility won’t last forever. This investment enables us to start 
the early design for a new facility.” ISIS-II green field site option.

Accelerator design work
Accelerator physicists in the synchrotron group are designing 
Accumulator and Rapid Cycling Ring options for the next 
generation ISIS-II facility. These options require state of the art 
understanding of beam dynamics to achieve the best possible 
designs at 1 MW beam power levels with suitably low loss 
levels of 0.1%. Working designs for the most difficult options, 
where the new ring is constrained to fit in the existing ISIS hall, 
have now been identified.

Key issues for the design have been high temperatures of the 
injection stripping foil, identifying suitably flexible magnet 
lattice designs and optimal injection painting schemes.
Developments of the PyORBIT high-intensity simulation 
code have been required, and now indicate well controlled 
beams with suitably low loss. Detailed work continues to 
optimise all aspects of the design: the injection straight 
layout, longitudinal dynamics, transverse dynamics and 
resonances, correction and tuning systems, collimation, and 
extraction. The next stage of the study is focussing on green 
field options. Much of the advanced beam dynamics required 
for these designs is benefitting strongly from high-intensity 
research and developments on the existing ISIS ring.

[left] layout of the proposed lattice for a 1.2 GeV rapid cycling 
synchrotron in the ISIS and [right] simulated beam properties after 
injection. Top left to bottom right: longitudinal phase space, real 
space, horizontal phase space, vertical phase space, fractional tunes 
of individual particles, horizontal vs vertical emittances, horizontal 
emittance vs tune, vertical emittance vs tune.
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I enjoy doing the public engagement, as it’s 
when you tell someone about working at 
ISIS that you realise how cool it is!

Zoë Clark
Zoë is a mechanical design engineer at ISIS on the Graduate 
scheme, but her route here was not straightforward, going via 
research, consultancy, and the powerlifting world championships.

During her MEng degree at the University of Oxford, Zoë 
Clark did a summer placement at ISIS working on the 
commissioning of the new ISIS instrument ZOOM. She 
finished her degree, specialising in a project on systematic 
wear testing, and then was unsure as to what to do next. 

“I had a job offer from a consultancy company, but they’d 
made an error with their resourcing and didn’t want us to 
start for 9 months. My masters’ project supervisor was very 
persuasive, so I ended up continuing with them and starting 
a PhD.”

However, after six months of research, Zoë realised it 
wasn’t for her. “I transferred to an MSc course, completed 
my experiments, and took up the delayed job offer with 
the consultancy firm. This job involved a lot of travelling: 
sometimes I wouldn’t even know where I would be going that 
week until a Monday morning.”

This way of working was a struggle for Zoë, as she was also 
a competitive powerlifter and, after eight months of trying to 
balance these two parts of her life, she realised it wasn’t worth 
it, and left the role. “I looked back at the different jobs I’d done: 
I’d done three placements during university, as well as working 
in research and consultancy, and realised my favourite time 
was working at ISIS.” 

She started the scheme in September 2019, and feels like 
she is finally where she belongs. “I’m glad I tried all the wrong 
things before I came here, as it makes me more comfortable 
that I made the right choice in the end.”

Zoe is based in the ISIS design division, where the 
graduates rotate every six months. She started it the sample 
environment team, designing sample cells to handle high 
pressures and her next placement was in the targets division, 
working on the TS1 Project. The project, taking place during 
ISIS’ long shutdown, will involve safely removing large pieces 
of the, now radioactive, target assembly. 

As well as her day-to-day role, Zoë is also involved in the 
ISIS public engagement activities, including the Engineering 
Education Scheme, where she and two other ISIS graduates 
have designed a project for A-level students. “It’s been really 
interesting and a good opportunity to manage other people. 
I enjoy doing the public engagement, as it’s when you tell 
someone about working at ISIS that you realise how cool it is!”

Taking part in public engagement activities has given Zoë the 
inspiration for her graduate placement: as part of the STFC 
scheme, graduates have the chance to be placed in another 
department for three months and, for Zoë, she will be joining 
the central public engagement team. “It will be nice to try 
something new, and have the time to develop new materials 
and activities.”
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Bana Shriky, University of Bradford, on the Sans2D instrument.

Sans2D front end
The Sans2D flexible collimation setup consists of five two 
metre long, two tonne, blocks that need to be positioned with 
micron accuracy and repeatability. The current drive system 
has been running at the limits of its capability since being 
installed on the beamline and the recent IBEX commissioning 
has shown that this setup is no longer fit for purpose. The first 
unit of a new Stober drive system was tested successfully 
on Sans2D during a recent shutdown. A further five units are 
now being purchased and will be installed and commissioned 
over the long shutdown. This work will remove the issues of 
obsolescence and restricted capability of the current system 
and will give the Sans2D instrument, and its user community, 
the required reliability and flexibility that will last for the 
foreseeable future.  

Delft Quench Furnace
A quench furnace for the measurement of simultaneous 
SANS and diffraction has been developed by the group of Erik 
Offerman at the Technical University of Delft. The technical 
details of the furnace and some examples of data from a 
steel sample can be found in the publication referenced. 
The furnace is intended for use on Larmor and is available for 
use by other groups in consultation with the Delft team and 
ISIS scientists.

Related publication: A. Navarro-Lopez et. al. Rev. Sci. Inst., 91, 
123903 (2020), https://doi.org/10.1063/5.0022507

NUrF - In-situ UV-Vis and 
fluorescence with SANS
A simultaneous UV-Vis and fluorescence spectroscopy 
setup is now available for use on the ISIS SANS instruments. 
The equipment was developed by Cedirc Dikko from Lund 
University with assistance from ISIS and the ILL. Further 
development of the apparatus is ongoing to reduce the 
required sample volumes and to improve performance. The 
setup is available for use on request in consultation with the 
ISIS SANS group.

Related publication: C. Dicko et. al. Rev. Sci. Inst. 91, 075111 
(2020), https://doi.org/10.1063/5.0011325

Instrument Updates 

PACE software project
Proper Analysis of Coherent Excitations, or PACE, will be a 
software application that enables a step change in the rapidity 
and quality of analysis of neutron experiments on the ISIS 
spectrometers in the Excitations Group. The goal is to provide 
an integrated visualisation, simulation and fitting environment 
on massively parallel and distributed computing, and which 
interfaces to third party modelling codes. It will:

•  Allow realistic simulations to be performed before and 
during the beam time to make the most effective use of 
neutron beam.

•  Enable quantitative analysis of the full set of data collected 
during the experiment, with proper account of instrument 
resolution.

•  Lower the barrier for users to analyse their data, so 
increasing the number of publications and reducing the time 
between experiment and publication.

Modelling inelastic 
neutron scattering 
due to phonons, 
incorporating a DFT 
model and a full 
instrument resolution to 
allow a comprehensive 
comparison between 
theory and experiment 
for quartz.
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EMU Illumination
Recent work has restored a long-lost capability on EMU for 
running pulsed sample illumination experiments. A Xe flash 
lamp is now available, providing broadband illumination 
coincident with the implantation of the muons. Sample 
environment is provided by the Closed Cycle Refrigerators, 
and sample temperatures from 30 K to over 600 K are 
possible together with ‘flypast’ operation. The system 
complements the pulsed laser facility already available on 
HiFi, and various possibilities for pulsed illumination on the 
RIKEN beamlines.

NILE
Two new desktop fusion devices are being installed at ISIS 
for testing the effects of cosmic rays and space weather 
on electronics, and supporting the search for dark matter. 
The new neutron sources will be housed in the new Neutron 
Irradiation Laboratory for Electronics (NILE) and will work 
alongside the ChipIr instrument.

The first new source will produce neutrons with an energy of 
14 MeV, compared to the up to 800 MeV neutrons produced 
by the ISIS targets. The second accelerates deuterium atoms 
on to a deuterium target, producing 2.5 MeV neutrons.

“The new facility further extends and complements the existing 
irradiation capability at ISIS. This makes it an even more 
attractive centre for the many global electronic companies 
already working with ISIS on ChipIr to ensure the cosmic ray 
threat is understood and its effects dealt with,” explains Chris 
Frost, the scientist leading the irradiation work at ISIS.

Other departments at STFC’s Rutherford Appleton Laboratory 
are also collaborating with ISIS on the project. A group at 
RAL Space who are one of the lead partners in the SWIMMR 
programme, a major UK project that will improve the UK’s 
capabilities for space weather monitoring and prediction, are 
helping to fund irradiation studies at ISIS, as well as a team 
from STFC’s Particle Physics Department, who will be using 
the reactors to test their dark matter detectors. 

RIKEN-RAL Muon Facility 
Refurbishment
A major project to refurbish the RIKEN-RAL Muon Facility is 
now underway. The Facility has been operating for 27 years, 
and the refurbishment project will see its primary power 
supplies, cabling, water and vacuum circuits, shielding and 
other components replaced. The aim is to ensure the ongoing 
life of the facility for many years to come. The project is being 
undertaken in partnership with RIKEN in Japan. The Facility 
has just celebrated 30 years of continuous agreements 
between ISIS and RIKEN (see the international section on 
page 54 - 57 for more details).

Maria Kastriotou, Pawel Majewski, Carlo Cazzaniga and 
Chris Frost with the compact neutron source.

The RIKEN-RAL Muon Facility.

Beth Hampshire, PhD student from Warwick, using Port 4 of the 
RIKEN-RAL Muon Facility for elemental analysis of a Bronze Age 
Votive Boat from Tuscany.

Right: Rob Abel (RF engineer) and Scott Lawrie (ion source section 
leader) assembling the radio frequency (RF) matching box, 

which will transmit RF power to the new ion source plasma.
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Accelerator and Electrical Systems

First Plasma in the RF Ion 
Source Project
A project is underway to upgrade the existing source of ions 
in the ISIS accelerator with state-of-the-art technology: the RF 
ion source. When fully functional, it will bring major operational 
reliability and flexibility improvements to the accelerator. Being 
constructed and tested along with the rest of a new pre-injector, 
the RF ion source has required fine-tuning of many enabling 
technologies. These include a compact microwave ignitor, an 
RF matching network, an array of strong permanent magnets, 
high vacuum pumping speed, hydrogen delivery pipework and 
a solenoid antenna.

Over the last year, the ISIS Low Energy Beams Group has been 
assembling the RF ion source and testing its sub-systems, 
resulting in the first plasma being struck on the 8th of April 
2021. This is a big milestone for the project and confirms the 
physics simulations and engineering designs are correct. The 
team is now working toward extracting an ion beam from the 
plasma, which requires a comprehensive personnel protection 
system as high voltages are involved. First beam is anticipated 
toward the end of 2021.

The plasma observed through a viewing window into the RF ion 
source. The pink colour comes from the visible light emission of 
hydrogen gas. 

Developments in Accelerator 
Design Engineering
As a facility operating for nearly 40 years, ISIS requires 
constant refurbishment and development of new equipment 
to maintain and improve upon its performance and reliability. 
In June 2020, ISIS received the last pair out of a set of 25 
new coils to replace aging coils in the main dipoles on the 
synchrotron. These coils provide the magnetic bending 
field to steer the beam around the synchrotron, and the new 
coils contain mica insulation that performs better than the 
glass insulation in some of the older coils. The coils are now 
partway through being installed in the synchrotron.

FETS RFQ Achieves Full 
Field Level
The Front End Test Stand (FETS) is a research and 
development project to build the front end of a linear 
accelerator that can be used for testing new techniques, 
physics and other components. This could eventually feed into 
larger experiments and contributes towards the development 
of future high power accelerators such as the ISIS-II facility 
upgrade project. The FETS beamline has recently been 
completed and high power testing of the Radio Frequency 
Quadrupole (RFQ) is underway. The RFQ is a low energy 
accelerator designed to accelerate an H-minus ion beam to 
3 MeV with high efficiency and beam quality. The FETS RFQ 
incorporates many innovative features, most notably it uses 
separable components for easier inspection and repairs 
after testing. 

Following months of preparatory work, in April 2021, RF power 
was delivered to the RFQ from the FETS high power klystron 
system for the first time and, after approximately one week of 
RF conditioning, the full design field level was achieved at an 
RF power of 545 kW. Once high power testing of the RFQ is 
complete, the entire FETS beamline will be turned on to 
run beam.

[Above left] an internal view of the RFQ during construction 
and [right] the full 4m long RFQ installed on the Front End Test 
Stand and ready for commissioning.
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Upgraded Injector Pro�le Monitors 
Profile monitors are essential tools for the ISIS accelerator, 
being used for setup and R&D operations. They provide 
valuable information about the beam quality, allowing 
precise adjustments of the accelerator components.

As part of the sustainability and R&D programmes, the 
whole set of injector profile monitors are being replaced 
with new, upgraded, versions. The new design will provide 
faster and more accurate measurements, reducing the 
time and number of beam pulses required for measuring a 
beam profile. The linear actuator has also been completely 
redesigned to facilitate the adjustment and replacement of 
the detector head assembly.

Third Order Resonance Explored
Beam loss is an important consideration for high-intensity 
particle accelerators such as ISIS. Therefore, it is vital to 
study the mechanisms by which particles are lost to correct 
or mitigate them. One such mechanism is the resonant loss 
caused by the periodic interaction of particles in the beam with 
non-linear magnetic fields that are either introduced on purpose 
for correction of other non-linear effects or arise through 
magnet imperfections.

Advances in tune control at ISIS have enabled experiments 
probing strong third order resonances using a non-linear 

sextupole magnet. Clear resonant behaviour was observed 
using the multi-channel profile monitors. A non-linear model of 
ISIS was developed to simulate the experiments, and the model 
was optimised to match the beam profile: there was good 
agreement between simulation and measurement. Analysis 
of the individual particles in the simulation show the creation 
and manipulation of stable islands in phase space when 
on-resonance. These are the most advanced experimental 
observations of the third order resonance yet achieved at ISIS, 
and an important step in the study of resonances in 
the synchrotron.

David Posthuma De Boer and Adam Filip 
with the new injector profile monitor. 

Simulation of single particle motion in the synchrotron compared to beam profiles measured during experiments. 
The creation of three stable regions of phase space around the beam core show clear evidence of third order 
resonance behaviour at ISIS.
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Design of a vertical excursion Fixed-Field Alternating 
Gradient Accelerator
The future of proton accelerators for neutron and muon 
production is likely to be different from the picture we see 
now. Experiments will become more complex, and the 
accelerator infrastructure will need flexibility to supply the 
beam characteristics most suited to experimental needs. 
Sustainability of accelerator operations is key and must be 
incorporated from the very beginning of the accelerator design.

Physicists in the Intense Beams Group have been designing a 
Fixed-Field Alternating Gradient Accelerator (FFA) as a possible 
alternative proton accelerator for ISIS’ future infrastructure. 
Having fixed-field magnets, the time structure and intensity of 
the output beams are easily controlled via the RF. The use of 
superconducting magnets increases energy efficiency. 

The group’s preferred design is based on a vertical FFA, or vFFA, 
in which the beam rises as it accelerates.  This is a completely 
novel idea but one that is potentially well suited to high power 
proton acceleration, particularly when space is limited.

3D view of the beam orbits for different energies in the 12 MeV 
prototype vFFA model.  The beam orbit moves upward with 
acceleration. The projections of the orbits onto the horizontal plane 
are all the same. The lattice has a triplet focusing structure: focusing 
magnets (blue) and defocusing magnets (red) are shown as boxes on 
the horizontal plane.

Sarah Fisher
Diagnostics software section leader

Sarah joined ISIS 15 years ago after seeing a local advert in 
the run up to the construction of Target Station 2. “I came 
in as diagnostics support, installing and commissioning 
diagnostics for TS2 as well as keeping the TS1 diagnostics 
operational,” she says.

The beam diagnostics constantly monitor the beam losses 
and intensity in the accelerators and the proton beams to 
ensure the beam is in the correct position in the beam pipe 
and that the beam’s position on the targets is optimised. If 
an issue occurs that is operationally critical, where the beam 
loss is too high, or too much intensity is lost, the beam turns 
off automatically and the main control room is alerted. This is 
essential to prevent damage to components of the accelerator 
and to keep activation of the machine to a minimum so 
maintenance tasks can be undertaken during shutdowns.

There are also diagnostic monitors for other parameters of 
the beam such as profile and position within the beam pipe. 
These are generally used by the accelerator physicists to 
help diagnose problems with the beam and to investigate 
the behaviour of the beam during machine physics studies 
outside of user runs.

Much of the software needed to monitor these diagnostic 
data is written in the BASIC programming language, some of 
which is almost 30 years old. When Sarah arrived, she was 
given the task of developing the use of LabVIEW code for data 
acquisition, and this is now widely used.

There is still a lot of old software that needs updating. “We 
use the time when the accelerator is off to go through the 
BASIC scripts and re-write them.” She adds, “The upcoming 
long shutdown will give us plenty of time to make and test 
improvements. We also want to increase the frequency of the 
data points we record: ideally we would record every pulse, 
but at the moment we sum and save the data once a day.”

After getting more involved with LabVIEW, Sarah discovered 
there were a lot of people on site who were using the code. “I 
set up a LabVIEW user group in 2008, and people now join us 
from across STFC and the Harwell campus more widely. Our 
quarterly meetings give us a chance to see what other people 
are using it for, and to share best practice.” Sarah is also on 
the committee for an international LabVIEW conference, 
which she uses as another opportunity to learn more about its 
possible applications. 

Right: Chris Russell and the remote handling training set up, for the EDT Industrial Cadets Gold Project.7070
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Placements and visits
ISIS engages in training activities in a variety of ways, with placements and training opportunities provided to a 
range of staff and students, from apprentices to graduates and those working for a PhD. Although in-person work 
experience placements were cancelled due to Covid, the 46 confirmed ISIS work experience students took part in 
the online RAL work experience programme.

The pandemic has had a huge impact on our visits programme, with most visits and tours of the facility being cancelled. 
However, despite the lack of in-person events, ISIS has reached many school and university students, teachers and 
members of the public through our online programme of events.

3
Vacation 
students

34
Graduates

52
Co-sponsored 
PhD students

Apprentice 
placements

15 27
Undergraduate 
sandwich students

Total number 
of visitors 

2961
2762
School students, teachers 
and public visitors

105 Business
visitors

Higher
education94
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Inspiring the next generation

2020-21 was another successful year for public 
engagement at ISIS, despite the challenges the 
pandemic created. 

ISIS frequently opens its doors to schools and the general 
public, receiving thousands of visitors annually. At the start of 
the pandemic, ISIS made a rapid transition to online events, 
allowing schools, universities, and members of the public 
to explore the facility remotely.  A 360 degree tour of the 
facility and new hands-on “science at home” activities were 
developed. Through virtual tours, online talks and workshops, 
ISIS engaged with over 2750 school and university students, 
teachers and members of the public in 2020-21. 

Long-standing events, such as RAL Stargazing and Particle 
Physics Masterclass, were adapted for online audiences, 
increasing our reach to more remote and diverse audiences 
than our usual onsite offering. Engaging diverse and under-
represented audiences is an essential part of the ISIS public 
engagement programme, and this year ISIS created new 
online events and activities highlighting diversity in Science, 
Technology, Engineering and Maths (STEM), linking into 
national campaigns including Women in STEM Week and 
Race Equality Week.

ISIS also hosted 46 work experience students as part of the 
online RAL work experience programme. ISIS continues to 
play a leading role in the EDT Industrial Cadets Gold Project 
(formerly known as the Engineering Education Scheme), 
during which ISIS staff mentor a group of local school 
students for six months on a real engineering challenge. 
This year, A-level students from Willink School in Reading 
were tasked with designing a lifting device that could remove 
a highly radioactive component from the ISIS target assembly. 
The project was inspiring for both students and mentors.

Zoe Clark, Jon Cawley, Chris Russell and Conor Budd and the remote 
handling training set up, for the EDT Industrial Cadets Gold Project.

Women in STEM - see the ‘For schools’ section of the ISIS website for details.
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From placement to publication 
During a work experience placement at ISIS in 2019, Europa 
school student Emilie Revill-Hivet made and characterised the 
compound lithium methanesulfonate, leading to the publication 
of an article in Royal Society Open Science. 

Emilie spent a two week placement with Stewart Parker, an 
ISIS Individual Merit scientist. Her time was split between two 
projects: one based on the computer, and one in the support 
laboratories that led to her work being published in Royal 
Society Open Science. 

Apprenticeships 
STFC wins the 2020 Institute of Physics’ 
Apprentice Employer Award

STFC’s Apprentice scheme was recognised in the 
2020 Institute of Physics Awards for providing a 
wide range of apprenticeships across the country, 
giving young people and adults the opportunity to 
expand their knowledge and confidence whilst being 
trained in exceptional facilities. What makes this 
award even more special is that it was given thanks to 
nominations from ISIS’ own apprentices.

Two unit cells of the 
C2/m structure of 
Li(CH3SO3), which was 
made and characterised 
by Emilie. 

“I made two compounds from scratch during my placement: 
one of these was used for a structure determination and 
has since been added to the Cambridge Crystallographic 
database,” explains Emilie. “It’s surreal to see my name on 
the publication next to Stewart’s. My older siblings who 
are at university are very jealous!”

Technician and ex-apprentice 
Katie Mordecai inspecting a 

component for the ESS.

74

4914 STFC ISIS Annual Review 2021 CA V8.indd   74 22/09/2021   14:30



Skills

Remote summer placements
Despite COVID-19 lockdown restrictions, ISIS still took on 
summer placement students in 2020. This included Ellie 
Dempsey, who spent 12 weeks working in the Materials 
Characterisation Laboratory. For Ellie, 2020 was the summer 
between the fourth and fifth year of her chemical physics 
degree at the University of Edinburgh. “Early in the year I had 
an email from one of my lecturers about the STFC summer 
placement scheme. I thought the one in the MCL looked 
interesting and really relevant to my studies,” she says.

“When I applied for the placement, it would have been based 
in the lab,” she explains, “But I had my interview over Zoom 
and when I started everyone was still working remotely. 
It was really good that it was able to go ahead given the 
circumstances.”

Ellie’s placement used measurements on the X-ray 
diffractometers in the lab to develop instrumental parameters 
needed for future data analysis using a piece of software 
called GSAS. Thanks to the ability to connect to the lab 
computers remotely, she was able to run the experiments 
herself once the samples had been loaded by Daniel, the lab’s 
X-ray technician.

As well as keeping in touch regularly to talk about her work, 
the wider ISIS Support Lab group maintained informal 
meetings during remote working, and as some began to go 
back into the lab more regularly. They also gave her a video 
tour of the labs so she could see what it was like.

“As everyone else was working remotely too I didn’t feel 
isolated. The regular meetings meant that we could all keep 
in touch.” She adds, “there were also new industrial placement 
students who started just after me, so we were all able to go 
through the same processes together.” The ISIS Materials Characterisation Lab.

ISIS Facility Development student and user Harrison Laurent, 
from the University of Leeds, on NIMROD.

Student conferences
In September 2020, the ISIS Student Meeting went ahead 
online, featuring presentations and posters from ISIS student 
users, and a professional development workshop run by Vitae. 
50 PhD and industrial placement students attended the two-
day event, from across the UK, and internationally. 

In April 2021, joint with ILL, ISIS ran a one-day conference for 
students using neutrons and muons in their work. The day 
was split between talks on common techniques and student 
research presentations, with students acting as chairs for the 
sessions. 82 students attended from the UK, France, India, 
Indonesia, Spain, Germany, Portugal, Slovenia, Switzerland 
and China.
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Facility Development Studentships
ISIS continues to part-fund students to work on aspects of 
facility development. One graduate of the programme said, 
“The programme was amazing and I still feel giddy when 
I have the chance to come down to ISIS and perform 
experiments. The conversations I have had about science 
with the professionals at ISIS are irreplaceable.”  Over the 
7 years that the programme has been running, ISIS has 
awarded 78 studentships so far.

ISIS Facility development student 
Ralf Ziesche on IMAT. 

LENS Machine Learning 
school 
From 15 – 19 February 2021, over 80 participants attended 
the online League of European Neutron Sources (LENS) 
Machine Learning School. The school, which was targeted 
towards neutron and muon facilities staff, offered a 
gateway for beginner and intermediate coders to get into 
machine learning, providing an overview of modern and 
traditional machine learning techniques alongside neutron 
or muon based applications. 
The hands-on lectures covered a range of topics, 
from the very basics of how a neural network 
operates, to training a neural network. 

Rutherford International Fellowship Programme
ISIS has been coordinating the EU-funded Rutherford 
International Fellowship Programme (RIFP) over the past 
five years. The programme has employed 35 post-doctoral 
researchers across STFC departments plus Diamond, 
including eight based at ISIS, three of whom have been 
employed at ISIS after their fellowship ended. RIFP 
researchers, between them, produced around 180 journal 
articles during their fellowships, gave 135 conference 
talks and were involved in over 75 public engagement 
activities. The programme was funded by a Horizon 2020 
EU Cofund award to STFC (Marie Skłodowska-Curie grant 
agreement No 665593), and has now reached the end of 
its 5-year grant.

RIFP researcher Anna Fedrigo aligning a sword specimen on the ISIS 
INES beamline.
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Case Study

We get along well and help each 
other out. Although we all have some 
background knowledge, there are some 
areas that are new to all of us, and it’s 
good to talk to each other to work our 
way through.

Madi Woollard 
Apprentice in the mechanical workshop

Madi Woollard joined ISIS in September 2020 as an apprentice 
in the Mechanical Workshop. After studying machining 
at college, she initially went into music, getting a Level 3 
performance and production qualification before deciding to 
pursue her engineering career. Unlike the usual apprenticeship 
structure that includes a rotation around different teams, Madi 
will be based in the workshop throughout her apprenticeship. 
“I really like this structure as it means I get to know my team 
a lot better, and allows me to really get stuck in to the jobs I’m 
working on,” she says.

Despite the pandemic causing the college days of her 
apprenticeship to be put on hold for 3 months, the on-site 
work has been going ahead as planned. “My time has been 
split between training jobs that I can use to learn new skills, 
and working on jobs that are needed for ISIS work. It’s not 
repetitive; all the jobs are new and interesting.”

Three of the other apprentices on the scheme are also based 
at RAL. “We get along well and help each other out. Although 
we all have some background knowledge, there are some 
areas that are new to all of us, and it’s good to talk to each 
other to work our way through.”

The skills she’s using weren’t necessarily the ones she was 
expecting. “I’ve been surprised at how much maths is needed 
for my role; my friends joke about how I’ve found the only job 
that requires trigonometry! You also need to be a really hands-
on person. Even though we’re using machines, they don’t do 
it all for you and you need to be keen to get stuck in. It’s also 
really important to be patient, and not be too hard on yourself 
when things go wrong.”

When she was looking at apprenticeships, she was warned 
that it was a very male-dominated environment.  “It was a 
bit daunting to be told this. Not because of being treated 
badly, but in case people would tip-toe around me, which is 
something I really wanted to avoid. Also, in school, people 
would make comments saying we would only get accepted 
onto a scheme because we were ‘a girl’, which is another thing 
I didn’t want to be known for, or for people to think.”

However, she’s learnt that at ISIS “it’s not a problem at all. I’m 
not treated any differently and I think it’s a really great working 
environment for anyone to be in.”

“The stereotype of being an apprentice and being given all the 
awful jobs no-one wants is definitely not the case here either. 
In fact, it’s almost the opposite! My colleagues will approach 
me if there is a particularly interesting job to do, or if there is 
a task where I’ll be able to learn a new skill.” 
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Publications

AH Abdeldaim, T Li, L Farrar, AA Tsirlin, W Yao, AS Gibbs, 
P Manuel, P Lightfoot, GJ Nilsen, L Clark, Realizing square 
and diamond lattice S = 1/2 Heisenberg antiferromagnet 
models in the alpha and beta phases of the coordination 
framework, KTi(C2O4)2·xH2O, Physical Review Materials, 4,
(2020), 104414, Instruments: HRPD, WISH, MAT-CHAR-LAB

IB Adilina, F Aulia, MA Fitriady, F Oemry, RR Widjaya, SF 
Parker, Computational and Spectroscopic Studies of 
Carbon Disulfide, Molecules, 25, (2020), 1901, Instrument: 
TOSCA

DT Adroja, SJ Blundell, F Lang, H Luo, Z Wang, G Cao, 
Observation of a neutron spin resonance in the bilayered 
superconductor CsCa2Fe4As4F2, Journal of Physics: 
Condensed Matter, 32, (2020), 435603, Instrument: MERLIN

DT Adroja, S Sharma, C Ritter, AD Hillier, D Le, CV Tomy, 
R Singh, RI Smith, M Koza, A Sundaresan, S Langridge, 
Muon spin rotation and neutron scattering investigations 
of the B-site ordered double perovskite Sr2DyRuO6, Physical 
Review B, 101, (2020), 94413, Instruments: GEM, MERLIN, 
MuSR

S Afroze, N Torino, MS Reza, N Radenahmad, Q Cheok, 
PF Henry, AK Azad, Structure-conductivity relationship of 
PrBaMnMoO6-δ through in-situ measurements: A neutron 
diffraction study, Ceramics International, 47, (2020), 541, 
Instrument: POLARIS

S Afroze, N Torino, PF Henry, MS Reza, Q Cheok, AK Azad, 
Neutron and X-ray powder diffraction data to determine 
the structural properties of novel layered perovskite 
PrSrMn2O5-δ , Data in Brief, 29, (2020), 105173, Instrument: 
POLARIS

S Afroze, D Yilmaz, MS Reza, PF Henry, Q Cheok, JH 
Zaini, AK Azad, A Issakhov, M Sadeghzadeh, MH Ahmadi, 
Investigation of Structural and Thermal Evolution in Novel 
Layered Perovskite NdSrMn2O5+δ  via Neutron Powder 
Diffraction and Thermogravimetric Analysis, International 
Journal of Chemical Engineering, 2020, (2020), 6642187, 
Instrument: POLARIS

KE Agbovi, J Fajoui, B Girault, D Gloaguen, S Kabra, J 
Kelleher, W Kockelmann, Investigation of α-Ti plastic 
anisotropy under thermomechanical loadings: temperature 
influence on deformation mechanisms, MATEC Web of 
Conferences, 321, (2020), 7004, Instruments: ENGIN-X, 
GEM

SNA Ahmad, S Sulaiman, DFH Baseri, LS Ang, NZ Yahaya, 
H Arsad, I Watanabe, Density Functional Theory Studies 
of Muon Stopping Sites and Hyperfine Interaction in 
[Au25(SR)18]

0 Nanocluster, Journal of the Physical Society of 
Japan, 89, (2020), 14301, Instrument: RIKEN

D Ahmadi, N Mahmoudi, RK Heenan, DJ Barlow, 
MJ Lawrence, The Influence of Co-Surfactants on 
Lamellar Liquid Crystal Structures Formed in Creams, 
Pharmaceutics, 12, (2020), 864, Instrument: LOQ

D Ahmadi, N Mahmoudi, P Li, K Ma, J Doutch, F Foglia, RK 
Heenan, D Barlow, MJ Lawrence, Revealing the Hidden 
Details of Nanostructure in a Pharmaceutical Cream, 
Scientific Reports, 10, (2020), 4082, Instruments: LOQ, 
SANS2D

V Akrivos, RC Wimpory, M Hofmann, B Stewart, O 
Muransky, MC Smith, J Bouchard, Neutron diffraction 
measurements of weld residual stresses in three-pass slot 
weld (Alloy 600/82) and assessment of the measurement 
uncertainty, Journal of Applied Crystallography, 53, (2020), 
Instrument: ENGIN-X

A Al Mamun, C Simpson, D Agius, TL Lee, S Kabra, C 
Truman, M Mostafavi, D Knowles, A novel insight into the 
primary creep regeneration behaviour of a polycrystalline 
material at high-temperature using in-situ neutron 
diffraction, Materials Science and Engineering A, 786,
(2020), 139374, Instrument: ENGIN-X

BM Al-Hasni, G Mountjoy, E Barney, Atomic Structure of 
Sodium Iron Phosphate Glasses, International Journal 
of Applied Glass Science, 12, (2020), 2, 245, Instrument: 
SANDALS

OLG Alderman, CJ Benmore, JKR Weber, Consequences of 
sp2-sp boron isomerization in supercooled liquid borates, 
Applied Physics Letters, 117, (2020), 131901

Publications 2020
In 2020, 644 journal articles were published resulting from work performed at ISIS.
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Publications

PA Alekseev, J Mignot, DT Adroja, VN Lazukov, H Tanida, 
Y Muro, M Sera, T Takabatake, P Steffens, S Rols, Effect of 
Nd and Rh substitution on the spin dynamics of the Kondo-
insulator CeFe2Al10, Physical Review B, 102, (2020), 24438, 
Instruments: MARI, MERLIN

S Allenspach, A Biffin, U Stuhr, G Tucker, S Ohira-Kawamura, 
M Kofu, D Voneshen, M Boehm, B Normand, N Laflorencie, 
F Mila, C Rüegg, Multiple Magnetic Bilayers and 
Unconventional Criticality without Frustration in BaCuSi2O6,
Physical Review Letters, 124, (2020), 177205, Instrument: 
LET

LH Al-Madhagi, SK Callear, SLM Schroeder, Hydrophilic 
and hydrophobic interactions in concentrated aqueous 
imidazole solutions: a neutron diffraction and total X-ray 
scattering study, Physical Chemistry Chemical Physics, 22,
(2020), 5105, Instrument: NIMROD

M Alnajjar, F Christien, V Barnier, C Bosch, K Wolski, 
AD Fortes, M Telling, Influence of microstructure and 
manganese sulfides on corrosion resistance of selective 
laser melted 17-4 PH stainless steel in acidic chloride 
medium, Corrosion Science, 168, (2020), 108585, 
Instrument: HRPD

H Alptekin, H Au, AC Jensen, E Olsson, M Goktas, TF 
Headen, P Adelhelm, Q Cai, AJ Drew, M Titirici, Sodium 
Storage Mechanism Investigations through Structural 
Changes in Hard Carbons, ACS Applied Energy Materials, 3,
(2020), 9918, Instrument: NIMROD

M Amores, H El-Shinawi, I McClelland, SR Yeandel, PJ 
Baker, RI Smith, HY Playford, P Goddard, SA Corr, EJ 
Cussen, Li1.5La1.5MO6 (M=W6+, Te6+) as a new series of 
lithium-rich double perovskites for all-solid-state lithium-
ion batteries, Nature Communications, 11, (2020), 6392, 
Instruments: GEM, POLARIS

R Arrigo, S Gallarati, ME Schuster, J Seymour, D Gianolio, 
I da Silva, J Callison, H Feng, JE Proctor, P Ferrer, F 
Venturini, D Grinter, G Held. Influence of synthesis 
conditions on the structure of nickel nanoparticles and 
their reactivity in selective asymmetric hydrogenation. 
ChemCatComm, 12 (2019): 1491-1503. doi:10.1002/
cctc.201901955. Instrument: ISIS Science.

K Andersen, D Argyriou, A Jackson, J Houston, P Henry, 
P Deen, R Toft-Petersen, P Beran, M Strobl, T Arnold, H 
Wacklin-Knecht, N Tsapatsaris, E Oksanen, R Woracek, 
W Schweika, D Mannix, A Hiess, S Kennedy, O Kirstein, S 
Petersson Årsköld, J Taylor, M Hagen, G Laszlo, K Kanaki, 
F Piscitelli, A Khaplanov, I Stefanescu, T Kittelmann, D 
Pfeiffer, R Hall-Wilton, C Lopez, G Aprigliano, L Whitelegg, 

F Moreira, M Olsson, H Bordallo, D Martín-Rodríguez, H 
Schneider, M Sharp, M Hartl, G Nagy, S Ansell, S Pullen, 
A Vickery, A Fedrigo, F Mezei, M Arai, R Heenan, W 
Halcrow, D Turner, D Raspino, A Orszulik, J Cooper, N 
Webb, P Galsworthy, J Nightingale, S Langridge, J Elmer, 
H Frielinghaus, R Hanslik, A Gussen, S Jaksch, R Engels, 
T Kozielewski, S Butterweck, M Feygenson, P Harbott, 
A Poqué, A Schwaab, K Lieutenant, N Violini, J Voigt, T 
Brückel, M Koenen, H Kämmerling, E Babcock, Z Salhi, A 
Wischnewski, A Heynen, S Désert, J Jestin, F Porcher, X 
Fabrèges, G Fabrèges, B Annighöfer, S Klimko, T Dupont, T 
Robillard, A Goukassov, S Longeville, C Alba-Simionesco, 
P Bourges, J Guyon Le Bouffy, P Lavie, S Rodrigues, E 
Calzada, M Lerche, B Schillinger, P Schmakat, M Schulz, 
M Seifert, W Lohstroh, W Petry, J Neuhaus, L Loaiza, A 
Tartaglione, A Glavic, S Schütz, J Stahn, E Lehmann, M 
Morgano, J Schefer, U Filges, C Klauser, C Niedermayer, J 
Fenske, G Nowak, M Rouijaa, D Siemers, R Kiehn, M Müller, 
H Carlsen, L Udby, K Lefmann, J Birk, S Holm-Dahlin, M 
Bertelsen, UB Hansen, M Olsen, M Christensen, K Iversen, 
N Christensen, H Rønnow, P Freeman, B Hauback, R 
Kolevatov, I Llamas-Jansa, A Orecchini, F Sacchetti, C 
Petrillo, A Paciaroni, P Tozzi, M Zanatta, P Luna, I Herranz, 
O del Moral, M Huerta, M Magán, M Mosconi, E Abad, J 
Aguilar, S Stepanyan, G Bakedano, R Vivanco, I Bustinduy, 
F Sordo, J Martínez, R Lechner, F Villacorta, J Å aroun, 
P Lukáš, M Markó, M Zanetti, S Bellissima, L del Rosso, 
F Masi, C Bovo, M Chowdhury, A De Bonis, L Di Fresco, 
C Scatigno, S Parker, F Fernandez-Alonso, D Colognesi, 
R Senesi, C Andreani, G Gorini, G Scionti, A Schreyer, 
The instrument suite of the European Spallation Source, 
Nuclear Instruments and Methods in Physics Research 
Section A Accelerators Spectrometers Detectors and 
Associated Equipment, 957, (2020), 163402, Instrument: 
GENERAL.

MS Andersson, JB Grinderslev, TR Jensen, V García Sakai, 
U Häussermann, TJ Udovic, M Karlsson, Interplay of NH4

+

and BH4
- reorientational dynamics in NH4BH4, Physical 

Review Materials, 4, (2020), 85002, Instrument: OSIRIS

C Andreani, G Romanelli, A Parmentier, R Senesi, AI 
Kolesnikov, H Ko, MF Calegari Andrade, R Car, Hydrogen 
Dynamics in Supercritical Water Probed by Neutron 
Scattering and Computer Simulations, Journal of Physical 
Chemistry Letters, 11, (2020), 9461, Instrument: VESUVIO

P Anil Kumar, A Nag, R Mathieu, R Das, S Ray, P Nordblad, 
A Hossain, D Cherian, D Alba Venero, L DeBeer-Schmitt, 
O Karis, DD Sarma, Magnetic polarons and spin-glass 
behavior in insulating La1-xSrxCoO3 (x = 0.125 and 0.15), 
Physical Review Research, 2, (2020), 43344, Instrument: 
SANS2D
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Publications

M Aramini, C Milanese, AD Hillier, A Girella, C Horstmann, 
T Klassen, K Ishida, M Dornheim, C Pistidda, Using the 
Emission of Muonic X-rays as a Spectroscopic Tool for 
the Investigation of the Local Chemistry of Elements, 
Nanomaterials, 10, (2020), 1260, Instrument: CHRONUS, 
RIKEN

M Aramini, S Cottrell, J Peck, K Yokoyama, Next generation 
equipment for muon chemistry research, Journal of 
Neutron Research, 21, (2020), 143, Instrument: MUONS, 
EMU

A Arbe, GJ Nilsen, JR Stewart, F Alvarez, VG Sakai, J 
Colmenero, Coherent structural relaxation of water from 
meso- to intermolecular scales measured using neutron 
spectroscopy with polarization analysis, Physical Review 
Research, 2, (2020), 22015, Instrument: LET

A Arbe, F Alvarez, J Colmenero, Insight into the Structure 
and Dynamics of Polymers by Neutron Scattering 
Combined with Atomistic Molecular Dynamics Simulations, 
Polymers, 12, (2020), 3067, Instrument: LET

SP Argent, I da Silva, A Greenaway, M Savage, J Humby, 
AJ Davies, H Nowell, W Lewis, P Manuel, CC Tang, AJ 
Blake, MW George, AV Markevich, E Besley, S Yang, NR 
Champness, M Schrӧder, Porous Metal-Organic Polyhedra: 
Morphology, Porosity, and Guest Binding, Inorganic 
Chemistry, 59, (2020), 15646, Instrument: WISH

J Armstrong, KT Butler, MR Ryder, Computers in neutron 
science, Journal of Physics Communications, 4, (2020), 
110401, Instrument: GENERAL

J Armstrong, AJ O’Malley, MR Ryder, KT Butler, 
Understanding dynamic properties of materials using 
neutron spectroscopy and atomistic simulation, Journal 
of Physics Communications, 4, (2020), 72001, Instrument: 
OSIRIS, TOSCA

A Arushi, D Singh, PK Biswas, AD Hillier, RP Singh, 
Unconventional superconducting properties of 
noncentrosymmetric Re5.5Ta, Physical Review B, 101,
(2020), 144508, Instrument: MUONS, MuSR

CM Ashcroft, JM Cole, T Lin, S Lee, LA Malaspina, O Kwon, 
Multiphase structural models and hyperpolarizability 
calculations explain second-order nonlinear optical 
properties of stilbazolium ions, Physical Review Materials,
4, (2020), 115203

TE Ashton, PJ Baker, D Bauer, AR Groves, C Sotelo-
Vazquez, T Kamiyama, T Matsukawa, KM Kojima, JA Darr, 
Multiple diffusion pathways in LixNi0.77Co0.14Al0.09O2(NCA) 
Li-ion battery cathodes, Journal of Materials Chemistry A: 
Materials for energy and sustainability, 8, (2020), 11545, 
Instrument: EMU

F Asvesta, H Bartosik, S Gilardoni, A Huschauer, S 
Machida, Y Papaphilippou, R Wasef, Identification 
and characterization of high order incoherent space 
charge driven structure resonances in the CERN Proton 
Synchrotron, Physical Review Accelerators and Beams, 23,
(2020), 91001, Instrument: ACCEL

RS Atri, A Sanchez-Fernandez, OS Hammond, I Manasi, J 
Doutch, JP Tellam, KJ Edler, Morphology Modulation of 
Ionic Surfactant Micelles in Ternary Deep Eutectic Solvents, 
Journal of Physical Chemistry B, 124, (2020), 6004, 
Instruments: ZOOM, LOQ

H Au, H Alptekin, ACS Jensen, E Olsson, CA O’Keefe, T 
Smith, M Crespo-Ribadeneyra, TF Headen, CP Grey, Q Cai, 
AJ Drew, M Titirici, A revised mechanistic model for sodium 
insertion in hard carbons, Energy & Environmental Science,
13, (2020), 3469, Instrument: NIMROD

JE Auckett, MJ Gutmann, IR Evans, Understanding 
the Correlation between Oxide Ion Mobility and Site 
Distributions in Ba3NbWO8.5, Inorganic Chemistry, 59,
(2020), 14245, Instrument: SXD

D Avnir, J He, J Armstrong, P Cong, B Menagen, L Igaher, 
AM Beale, L Etgar, Affecting an Ultra-High Work Function of 
Silver, Angewandte Chemie, 132, (2020), 4728, Instrument: 
TOSCA

G Aymar, T Becker, S Boogert, M Borghesi, R Bingham, C 
Brenner, PN Burrows, OC Ettlinger, T Dascalu, S Gibson, 
T Greenshaw, S Gruber, D Gujral, C Hardiman, J Hughes, 
WG Jones, K Kirkby, A Kurup, J Lagrange, K Long, W Luk, J 
Matheson, P McKenna, R McLauchlan, Z Najmudin, HT Lau, 
JL Parsons, J Pasternak, J Pozimski, K Prise, M Puchalska, 
P Ratoff, G Schettino, W Shields, S Smith, J Thomason, 
S Towe, P Weightman, C Whyte, R Xiao, LhARA: The 
Laser-hybrid Accelerator for Radiobiological Applications, 
Frontiers in Physics, 8, (2020), 567738, Instrument: ACCEL

JL Bañuelos, M Lee, M Ngyuen, D Zhang, D Malhotra, DC 
Cantu, V Glezakou, R Rousseau, TF Headen, RM Dalgliesh, 
DJ Heldebrant, TR Graham, KS Han, SR Saunders, 
Subtle changes in hydrogen bond orientation result 
in glassification of carbon capture solvents, Physical 
Chemistry Chemical Physics, 22, (2020), 19009, Instrument: 
NIMROD, LARMOR
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Publications

E Bahn, LA Hoyos Giraldo, V Kuznetsov, I Calvo-Almazán, M 
Zbiri, MM Koza, TC Hansen, PF Henry, A Lapp, S Pouget, M 
Mesa, P Fouquet, Ultra-fast diffusion of hydrogen in a novel 
mesoporous N-doped carbon, Carbon, 166, (2020), 307

N Bajaj, AP Roy, A Khandelwal, MK Chattopadhyay, V Sathe, 
SK Mishra, R Mittal, PD Babu, MD Le, J Niedziela, D Bansal, 
Magnetoelastic coupling and spin contributions to entropy 
and thermal transport in biferroic yttrium orthochromite, 
Journal of Physics: Condensed Matter, 33, (2020), 125702, 
Instrument: MARI

JH Bakker, AL Washington, SR Parnell, AA van Well, C 
Pappas, WG Bouwman, Analysis of SESANS data by 
numerical Hankel transform implementation in SasView, 
Journal of Neutron Research, 22, (2020), 57, Instrument: 
LARMOR 

ER Barney, N Laorodphan, F Mohd-Noor, D Holland, T 
Kemp, D Iuga, R Dupree, Towards a Structural Model for 
the Aluminium Tellurite Glass System, Journal of Physical 
Chemistry C, 124, (2020), 37, 20516, Instrument: GEM

N Barrow, M Packard, S Vaishnav, MC Wilding, PA Bingham, 
AC Hannon, M Appler, S Feller, MAS-NMR studies of 
carbonate retention in a very wide range of Na2O-SiO2

glasses, Journal of Non-Crystalline Solids, 534, (2020), 
119958, Instrument: GEM

MA Basha, CL Prajapat, H Bhatt, Y Kumar, M Gupta, CJ 
Kinane, JFK Cooper, A Caruana, MR Gonal, S Langridge, S 
Basu, S Singh, Helical magnetic structure and exchange 
bias across the compensation temperature of Gd/Co 
multilayers, Journal of Applied Physics, 128, (2020), 
103901, Instrument: OFFSPEC

EN Bassey, JAM Paddison, EN Keyzer, J Lee, P Manuel, I 
da Silva, SE Dutton, CP Grey, MJ Cliffe, Strengthening the 
Magnetic Interactions in Pseudobinary First-Row Transition 
Metal Thiocyanates, M(NCS)2, Inorganic Chemistry, 59,
(2020), 11627, Instruments: GEM, WISH

PM Basso, FFd Santos, P Rech, Impact of Tensor 
Cores and Mixed Precision on the Reliability of Matrix 
Multiplication in GPUs, IEEE Transactions on Nuclear 
Science, 67, (2020), 1560, Instrument: CHIPIR

I Battisti, WO Tromp, S Riccò, RS Perry, AP Mackenzie, 
A Tamai, F Baumberger, MP Allan, Direct comparison 
of ARPES, STM, and quantum oscillation data for band 
structure determination in Sr2RhO4, npj Quantum Materials,
5, (2020), 91, Instrument: GENERAL

EJ Beard, JM Cole, ChemSchematicResolver: A Toolkit to 
Decode 2D Chemical Diagrams with Labels and R-Groups 
into Annotated Chemical Named Entities, Journal of 
Chemical Information and Modeling, 60, (2020), 2059, 
Instrument: GENERAL

P Bender, J Leliaert, M Bersweiler, D Honecker, A Michels, 
Unraveling Nanostructured Spin Textures in Bulk Magnets, 
Small Science, 1, (2020), 2000003, Instrument: GENERAL

P Bender, L Marcano, I Orue, D Alba Venero, D Honecker, 
L Fernández Barquín, A Muela, ML Fdez-Gubieda, Probing 
the stability and magnetic properties of magnetosome 
chains in freeze-dried magnetotactic bacteria, Nanoscale 
Advances, 2, (2020), 1115, Instrument: LARMOR

P Benedek, OK Forslund, E Nocerino, N Yazdani, N 
Matsubara, Y Sassa, F Jurànyi, M Medarde, M Telling, 
M Månsson, V Wood, Quantifying Diffusion through 
Interfaces of Lithium-Ion Battery Active Materials, 
ACS Applied Materials & Interfaces, 12, (2020), 16243, 
Instrument: MUONS

CJ Benmore, OLG Alderman, SR Benmore, SK Wilke, RJK 
Weber, Small and wide angle x-ray scattering studies 
of liquid-liquid phase separation in silicate melts, ACS 
Earth and Space Chemistry, 4, (2020), 1888, Instrument: 
GENERAL

AK Bera, J Wu, W Yang, R Bewley, M Boehm, J Xu, M 
Bartkowiak, O Prokhnenko, B Klemke, ATMN Islam, JM 
Law, Z Wang, B Lake, Dispersions of many-body Bethe 
strings, Nature Physics, 16, (2020), 625, Instrument: LET

A Berlie, I Terry, SP Cottrell, W Hu, Y Liu, Understanding 
the role of electrons in the magnetism of a colossal 
permittivity dielectric material, Materials Horizons, 7,
(2020), 188, Instrument: MAT-CHAR, MUONS

FLM Bernal, B Gonano, F Lundvall, DS Wragg, H 
Fjellvåg, F Veillon, WA Sławiński, Ø Fjellvåg, Canted 
antiferromagnetism in high-purity NaFeF3 prepared by a 
novel wet-chemical synthesis method, Physical Review 
Materials, 4, (2020), 114412, Instrument: WISH

G Bernardo, M Melle-Franco, AL Washington, RM Dalgliesh, 
F Li, A Mendes, SR Parnell, Different agglomeration 
properties of PC61BM and PC71BM in photovoltaic inks - a 
spin-echo SANS study, RSC Advances, 10, (2020), 4512, 
Instrument: LARMOR
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Publications

G Bernardo, H Gaspar, GE Pérez, AS Shackleford, AJ 
Parnell, M Bleuel, A Mendes, SM King, SR Parnell, Impact 
of 1,8-diiodooctane on the morphology of organic 
photovoltaic (OPV) devices - A Small Angle Neutron 
Scattering (SANS) study, Polymer Testing, 82, (2020), 
106305, Instruments: LOQ, SANS2D

R Bertoni, M Bonesini, M Clemenza, A de Bari, R Mazza, 
A Menegolli, M Prata, A Pullia, E Romano, M Rossella, 
Innovative amplifiers for muon spectroscopy experiments 
at RAL, Journal of Instrumentation, 15, (2020), Instrument: 
MUONS, RIKEN

A Bhatia, J Pereira-Ramos, N Emery, B Laïk, RI Smith, R 
Baddour-Hadjean, An Exploratory Investigation of Spinel 
LiMn1.5Ni0.5O4 as Cathode Material for Potassium-Ion 
Battery, ChemElectroChem, 7, (2020), 3420, Instruments: 
GEM, POLARIS

H Bhatt, Y Kumar, CL Prajapat, CJ Kinane, A Caruana, 
S Langridge, S Basu, S Singh, Emergent Interfacial 
Ferromagnetism and Exchange Bias Effect in 
Paramagnetic/Ferromagnetic Oxide Heterostructures, 
Advanced Materials Interfaces, 7, (2020), 2001172, 
Instrument: POLREF

A Bhattacharyya, DT Adroja, PK Biswas, YJ Sato, MR Lees, 
D Aoki, AD Hillier, Ir 5d-band derived superconductivity in 
LaIr3, Journal of Physics: Condensed Matter, 32, (2020), 
65602, Instrument: MUONS, MuSR

A Bhattacharyya, K Panda, DT Adroja, N Kase, PK Biswas, 
S Saha, T Das, MR Lees, AD Hillier, Investigation of 
superconducting gap structure in HfIrSi using muon spin 
relaxation/rotation, Journal of Physics: Condensed Matter,
32, (2020), 85601, Instrument: MUONS, MuSR

A Bhattacharyya, DT Adroja, JS Lord, L Wang, Y Shi, K 
Panda, H Luo, AM Strydom, Quantum fluctuations in the 
quasi-one-dimensional non-Fermi liquid system CeCo2Ga8

investigated using muSR, Physical Review B, 101, (2020), 
214437, Instrument: MUONS, MUSR

A Bhattacharyya, P Rodière, J Vaney, PK Biswas, AD Hillier, 
A Bosin, F Bernardini, S Tencé, DT Adroja, A Cano, Evidence 
of nodal superconductivity in LaFeSiH, Physical Review B,
101, (2020), 224502, Instrument: MUONS, MuSR

KJ Bichler, B Jakobi, V Garcia Sakai, A Klapproth, RA Mole, 
GJ Schneider, Short-Time Dynamics of PDMS-g-PDMS 
Bottlebrush Polymer Melts Investigated by Quasi-Elastic 
Neutron Scattering, Macromolecules, 53, (2020), 9553, 
Instrument: IRIS

J Binck, L Bayarjargal, SS Lobanov, W Morgenroth, R 
Luchitskaia, CJ Pickard, V Milman, K Refson, DB Jochym, 
P Byrne, B Winkler, Phase stabilities of MgCO3 and MgCO3-

II studied by Raman spectroscopy, x-ray diffraction, and 
density functional theory calculations, Physical Review 
Materials, 4, (2020), 55001, Instrument: GENERAL

MT Birch, SH Moody, MN Wilson, M Crisanti, O Bewley, 
A Štefančič, G Balakrishnan, R Fan, P Steadman, D Alba 
Venero, R Cubitt, PD Hatton, Anisotropy-induced depinning 
in the Zn-substituted skyrmion host Cu2OSeO3, Physical 
Review B, 102, (2020), 104424, Instrument: ZOOM

S Birosca, A Nadoum, D Hawezy, F Robinson, W 
Kockelmann, Mechanistic approach of Goss abnormal 
grain growth in electrical steel: Theory and argument, Acta 
Materialia, 185, (2020), 370, Instrument: GEM

PK Biswas, FN Rybakov, RP Singh, S Mukherjee, N Parzyk, 
G Balakrishnan, MR Lees, CD Dewhurst, E Babaev, AD 
Hillier, DMK Paul, Coexistence of type-I and type-II 
superconductivity signatures in ZrB12 probed by muon spin 
rotation measurements, Physical Review B, 102, (2020), 
144523, Instrument: MUONS

A Bocedi, G Romanelli, C Andreani, R Senesi, Hydrogen 
nuclear mean kinetic energy in water down the Mariana 
Trench: Competition of pressure and salinity, The Journal 
of Chemical Physicsh, 153, (2020), 134306, Instrument: 
VESUVIO

D Bodesheim, G Kieslich, M Johnson, KT Butler, 
Understanding the balance of entropy and enthalpy in 
hydrogen-halide noncovalent bonding, Journal of Physical 
Chemistry Letters, 11, (2020), 3495, Instrument: GENERAL
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Publications

M Bogomilov, R Tsenov, G Vankova-Kirilova, YP Song, JY 
Tang, ZH Li, R Bertoni, M Bonesini, F Chignoli, R Mazza, 
V Palladino, A de Bari, D Orestano, L Tortora, Y Kuno, 
H Sakamoto, A Sato, S Ishimoto, M Chung, CK Sung, F 
Filthaut, D Jokovic, D Maletic, M Savic, N Jovancevic, 
J Nikolov, M Vretenar, S Ramberger, R Asfandiyarov, A 
Blondel, F Drielsma, Y Karadzhov, S Boyd, JR Greis, T Lord, 
C Pidcott, I Taylor, G Charnley, N Collomb, K Dumbell, A 
Gallagher, A Grant, S Griffiths, T Hartnett, B Martlew, A 
Moss, A Muir, I Mullacrane, A Oates, P Owens, G Stokes, 
P Warburton, C White, D Adams, V Bayliss, J Boehm, TW 
Bradshaw, C Brown, M Courthold, J Govans, M Hills, J 
Lagrange, C Macwaters, A Nichols, R Preece, S Ricciardi, C 
Rogers, T Stanley, J Tarrant, M Tucker, S Watson, A Wilson, 
R Bayes, JC Nugent, FJP Soler, GT Chatzitheodoridis, AJ 
Dick, K Ronald, CG Whyte, AR Young, R Gamet, P Cooke, 
VJ Blackmore, D Colling, A Dobbs, P Dornan, P Franchini, 
C Hunt, PB Jurj, A Kurup, K Long, J Martyniak, S Middleton, 
J Pasternak, MA Uchida, JH Cobb, CN Booth, P Hodgson, 
J Langlands, E Overton, V Pec, PJ Smith, S Wilbur, M Ellis, 
RBS Gardener, P Kyberd, JJ Nebrensky, A DeMello, S 
Gourlay, A Lambert, D Li, T Luo, S Prestemon, S Virostek, 
M Palmer, H Witte, D Adey, AD Bross, D Bowring, A Liu, D 
Neuffer, M Popovic, P Rubinov, B Freemire, P Hanlet, DM 
Kaplan, TA Mohayai, D Rajaram, P Snopok, Y Torun, LM 
Cremaldi, DA Sanders, DJ Summers, LR Coney, GG Hanson, 
C Heidt, M Collaboration, Demonstration of cooling by the 
Muon Ionization Cooling Experiment, Nature, 578, (2020), 
53, Instrument: GENERAL

M Bonesini, R Benocci, R Bertoni, M Clemenza, D Ghittori, 
R Mazza, E Vallazza, A de Bari, A Menegolli, M Prata, M 
Rossella, M Baruzzo, E Mocchiutti, Ce:LaBr3 crystals with 
SiPM array readout and temperature control for the FAMU 
experiment at RAL, Journal of Instrumentation, 15, (2020), 
Instrument: RIKEN

A Borowska-Centkowska, M Leszczynska, W Wrobel, M 
Malys, S Hull, F Krok, I Abrahams, Stability of tungsten-
doped δ-Bi3YO6, Solid State Ionics, 345, (2020), 115173, 
Instrument: POLARIS

ME Bowden, B Ginovska, MO Jones, AJ Karkamkar, AJ 
Ramirez-Cuesta, LL Daemen, GK Schenter, SA Miller, T 
Repo, K Chernichenko, N Leick, MB Martinez, T Autrey, 
Heterolytic Scission of Hydrogen Within a Crystalline 
Frustrated Lewis Pair, Inorganic Chemistry, 59, (2020), 0, 
15295, Instrument: TOSCA

T Braun, M Kervarec, E Kemnitz, G Scholz, S Rudić, C 
Jäger, A Michalchuk, F Emmerling, A HF Loaded Lewis-
acidic Aluminum Chlorofluoride for Hydrofluorination 
Reactions, Chemistry: A European Journal, 26, (2020), 7314, 
Instrument: TOSCA

APS Brogan, CJ Clarke, A Charalambidou, CN Loynachan, 
SE Norman, J Doutch, JP Hallett, Expanding the design 
space of gel materials through ionic liquid mediated 
mechanical and structural tuneability, Materials Horizons, 7,
(2020), 820, Instrument: LOQ, DEUT-FAC

AJ Browne, JP Attfield, Orbital molecules in vanadium 
oxide spinels, Physical Review B, 101, (2020), 24112, 
Instrument: HRPD

C Bull, C Ridley, N Funnell, K Knight, Behaviour of polyhedra 
in Sr2NiMoO6 at high pressure and temperature, Journal 
of Solid State Chemistry, 290, (2020), 121474, Instrument: 
MAT-CHAR, PEARL, POLARIS

CL Bull, CJ Ridley, HY Playford, Using Applied Pressure to 
Guide Materials Design: A Neutron Diffraction Study of 
La2NiO4+δ and Pr2NiO4+δ, Dalton Transactions, 49, (2020), 
10631, Instrument: PEARL

AM Bumstead, ML Ríos Gómez, MF Thorne, AF Sapnik, 
L Longley, JM Tuffnell, DS Keeble, DA Keen, TD Bennett, 
Investigating the melting behaviour of polymorphic zeolitic 
imidazolate frameworks, CrystEngComm, 22, (2020), 3627, 
Instrument: GENERAL

SL Burg, AL Washington, J Villanova, AJC Dennison, D 
McLoughlin, OO Mykhaylyk, P Vukusic, W Furnass, RAL 
Jones, AJ Parnell, JPA Fairclough, X-ray nano-tomography 
of complete scales from the ultra-white beetles Lepidiota 
stigma and Cyphochilus, Scientific Data, 7, (2020), 163, 
Instrument: GENERAL

GJ Burns, S Croft, DJS Findlay, GP Škoro, Measurement of 
single- and double-escape HPGe efficiency ratios for Co-60, 
Journal of Radiological Protection, 40, (2020), Instrument: 
GENERAL

M Busi, J Čapek, E Polatidis, J Hovind, P Boillat, AS 
Tremsin, W Kockelmann, M Strobl, Frame overlap Bragg 
edge imaging, Scientific Reports, 10, (2020), 14867, 
Instrument: IMAT

G Cai, AE Phillips, DA Keen, MG Tucker, MT Dove, Neutron 
scattering study of the orientational disorder in potassium 
cyanide, Journal of Physics Communications, 4, (2020), 
23001, Instrument: GEM

G Cai, AE Phillips, MG Tucker, MT Dove, Neutron scattering 
study of the orientational disorder and phase transitions in 
barium carbonate, Journal of Physics: Condensed Matter,
32, (2020), 374014, Instrument: GEM
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Publications

Z Cai, S Bao, W Wang, Z Ma, Z Dong, Y Shangguan, J Wang, 
K Ran, S Li, K Kamazawa, M Nakamura, D Adroja, S Yu, J 
Li, J Wen, Spin dynamics of a magnetic Weyl semimetal 
Sr1-xMn1-ySb2, Physical Review B, 101, (2020), 134408, 
Instrument: MERLIN

F Cantargi, J Dawidowski, C Helman, JI MÃ¡rquez 
Damian, RJ Granada, G Romanelli, JG Cuello, G Skoro, 
M Krzystyniak, Z Ge, N Shu, Y Chen, W Wang, H Zhang, 
Validated scattering kernels for triphenylmethane at 
cryogenic temperatures, EPJ Web of Conferences, 239,
(2020), 14002, Instrument: VESUVIO

J Cao, L Xu, BL Bhuva, R Fung, S Wen, C Cazzaniga, C Frost, 
SE Response of Guard-Gate FF in 16- and 7-nm Bulk FinFET 
Technologies, IEEE Transactions on Nuclear Science, 67,
(2020), 1436, Instrument: CHIPIR

M Capone, CJ Ridley, NP Funnell, M Guthrie, CL Bull, Subtle 
Structural Changes in LaFeO3 at High Pressure, Physica 
Status Solidi (b): Basic Solid State Physics, 258, (2020), 
2000413, Instruments: PEARL, POLARIS, MAT-CHAR-LAB

JP Cardoso, D Delmonte, E Gilioli, EL Fertman, AV 
Fedorchenko, VV Shvartsman, V Paukšta, R Grigalaitis, 
J Banys, DD Khalyavin, JM Vieira, AN Salak, Phase 
Transitions in the Metastable Perovskite Multiferroics 
BiCrO3 and BiCr0.9Sc0.1O3: A Comparative Study, Inorganic 
Chemistry, 59, (2020), 8727, Instrument: GENERAL

L Caselli, C Montis, A Ridolfi, E Gustafsson, N Steinke, D 
Berti, T Nylander, Inorganic Nanoparticles Challenging 
Lamellar and Non-Lamellar Model Membranes, Biophysical 
Journal, 118, (2020), Instrument: GENERAL

J Castells-Gil, N M. Padial, N Almora-Barrios, R Gil-San-
Millán, M Romero-Ángel, V Torres, I da Silva, BC Vieira, 
JC Waerenborgh, J Jagiello, JA Navarro, S Tatay, C Martí-
Gastaldo, Heterometallic Titanium-Organic Frameworks 
as Dual-Metal Catalysts for Synergistic Non-buffered 
Hydrolysis of Nerve Agent Simulants, Chem, 6, (2020), 
3118, Instrument: GENERAL

S Caubergh, N Matsubara, F Damay, A Maignan, F Fauth, 
P Manuel, DD Khalyavin, B Vertruyen, C Martin, Original 
Network of Zigzag Chains in the δ Polymorph of Fe2WO6:
Crystal Structure and Magnetic Ordering, Inorganic 
Chemistry, 59, (2020), 9798, Instrument: WISH

C Cazzaniga, M Rebai, R García Alía, P Fernandez-Martinez, 
M Cecchetto, M Kastriotou, M Tardocchi, C Frost, KW 
Herwig, EB Iverson, Fast neutron measurements with solid 
state detectors at pulsed spallation sources, Journal of 
Neutron Research, 22, (2020), 345, Instrument: CHIPIR

M Cecchetto, R Garcia Alia, F Wrobel, M Tali, O Stein, G 
Lerner, K Bilko, L Esposito, C Bahamonde Castro, Y Kadi, 
S Danzeca, M Brucoli, C Cazzaniga, M Bagatin, S Gerardin, 
A Paccagnella, Thermal Neutron-Induced SEUs in the LHC 
Accelerator Environment, IEEE Transactions on Nuclear 
Science, 67, (2020), 1412, Instrument: CHIPIR

Y Chai, X Han, W Li, S Liu, S Yao, C Wang, W Shi, I da-Silva, 
P Manuel, Y Cheng, LD Daemen, AJ Ramirez-Cuesta, CC 
Tang, L Jiang, S Yang, N Guan, L Li, Control of zeolite pore 
interior for chemoselective alkyne/olefin separations, 
Science, 368, (2020), 1002, Instrument: WISH

S Chakraborty, H Uchiyama, M Garbrecht, V Bhatia, AIK 
Pillai, JP Feser, DT Adroja, S Langridge, B Saha, Phononic 
bandgap and phonon anomalies in HfN and HfN/ScN 
metal/semiconductor superlattices measured with 
inelastic x-ray scattering, Applied Physics Letters, 117,
(2020), 111901, Instrument: GENERAL

S Chapman, M Carravetta, I Miletto, CM Doherty, H 
Dixon, JD Taylor, E Gianotti, J Yu, R Raja, Probing the 
design rationale of a high-performing faujasitic zeotype 
engineered with hierarchical porosity and moderated 
acidity, Angewandte Chemie International Edition, 59,
(2020), 19561, Instrument: GENERAL

B Charles, MT Weller, S Rieger, LE Hatcher, PF Henry, J 
Feldmann, D Wolverson, CC Wilson, Phase Behavior and 
Substitution Limit of Mixed Cesium-Formamidinium Lead 
Tri-Iodide Perovskites, Chemistry of Materials, 32, (2020), 
2282, Instrument: POLARIS

CA Chatzidimitriou-Dreismann, Effects of Quantum 
Confinement of Hydrogen in Nanocavities - Experimental 
INS Results and New Insights, Recent Progress in Materials,
2, (2020), 53, Instrument: MARI

H Chen, JM Cole, GBG Stenning, A Yanguas-Gil, JW Elam, 
L Stan, Y Gong, Imaging Dye Aggregation in MK-2, N3, 
N749, and SQ-2 dye···TiO2 Interfaces That Represent 
Dye-Sensitized Solar Cell Working Electrodes, ACS Applied 
Energy Materials, 3, (2020), 3230, Instrument: MAT-CHAR

Y Chen, M Yang, JFK Cooper, SJ Clarke, B Rasche, RG 
Compton, Designing Selective Electrode Materials for 
Electroanalysis - New Tungsten Bronzes as Selective 
Potassium Hosts, ChemElectroChem, 7, (2020), 3160, 
Instrument: GENERAL
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Publications

L Chen, J Chung, T Chen, C Duan, A Schneidewind, I 
Radelytskyi, DJ Voneshen, RA Ewings, MB Stone, AI 
Kolesnikov, B Winn, S Chi, RA Mole, DH Yu, B Gao, P Dai, 
Magnetic anisotropy in ferromagnetic CrI3, Physical Review 
B, 101, (2020), 134418, Instrument: LET

A Chiesa, F Cugini, R Hussain, E Macaluso, G Allodi, E 
Garlatti, M Giansiracusa, CAP Goodwin, F Ortu, D Reta, JM 
Skelton, T Guidi, P Santini, M Solzi, R De Renzi, DP Mills, 
NF Chilton, S Carretta, Understanding magnetic relaxation 
in single-ion magnets with high blocking temperature, 
Physical Review B, 101, (2020), 174402, Instrument: 
MERLIN

S Chillal, Y Iqbal, HO Jeschke, JA Rodriguez-Rivera, R 
Bewley, P Manuel, D Khalyavin, P Steffens, R Thomale, 
ATMN Islam, J Reuther, B Lake, Evidence for a three-
dimensional quantum spin liquid in PbCuTe2O6, Nature 
Communications, 11, (2020), 2348, Instruments: LET, WISH

S Chillal, ATMN Islam, H Luetkens, E Canévet, Y Skourski, 
D Khalyavin, B Lake, Magnetic structure of the quantum 
magnet, Physical Review B, 102, (2020), 224424, 
Instrument: WISH

C Chin, SJ Cassidy, EC Hunter, PD Battle, Composition-
dependent transition from spin glass to ferrimagnet in 
CaLa2Ni2-xCuxWO9 (0 ≤ x ≤ 0.5), Journal of Solid State 
Chemistry, 287, (2020), 121388, Instrument: WISH

H Cho, R Nirmala, J Jeong, PJ Baker, H Takeda, N Mera, 
SJ Blundell, M Takigawa, DT Adroja, J Park, Dynamic spin 
fluctuations in the frustrated A-site spinel CuAl2O4, Physical 
Review B, 102, (2020), 14439, Instrument: MUONS, MUSR

E Christou, F de Juan, F Krüger, Criticality of Dirac fermions 
in the presence of emergent gauge fields, Physical Review 
B, 101, (2020), 155121, Instrument: GENERAL

LA Clifton, RA Campbell, F Sebastiani, J Campos-
Terán, JF Gonzalez-Martinez, S Bjӧrklund, J Sotres, M 
Cárdenas, Design and use of model membranes to study 
biomolecular interactions using complementary surface-
sensitive techniques, Advances in Colloid and Interface 
Science, 277, (2020), 102118, Instrument: GENERAL

CJ Cockrell, O Dicks, L Wang, K Trachenko, AK Soper, VV 
Brazhkin, S Marinakis, Experimental and modeling evidence 
for structural crossover in supercritical CO2, Physical 
Review E, 101, (2020), 52109, Instrument: NIMROD

JM Cole, A Design-to-Device Pipeline for Data-Driven 
Materials Discovery, Accounts of Chemical Research, 53,
(2020), 599, Instrument: GENERAL

JM Cole, Enumerating Intramolecular Charge Transfer 
in Conjugated Organic Compounds, Journal of Chemical 
Information and Modeling, 60, (2020), 6095, Instrument: 
GENERAL

JM Cole, DJ Gosztola, JdJ Velazquez-Garcia, Y Chen, 
Systems Approach of Photoisomerization Metrology for 
Single-Crystal Optical Actuators: A Case Study of [Ru(SO2)
(NH3)4], Journal of Physical Chemistry C, 124, (2020), 
28230, Instrument: GENERAL

CV Colin, L Ding, E Ressouche, J Robert, N Terada, 
F Gay, P Lejay, V Simonet, C Darie, P Bordet, S Petit, 
Incommensurate spin ordering and excitations in 
multiferroic SrMnGe2O6, Physical Review B, 101, (2020), 
235109, Instrument: GENERAL

D Colognesi, F Demmel, A Filabozzi, A Pietropaolo, A 
Pozio, G Romanelli, A Santucci, S Tosti, Proton Dynamics 
in Palladium-Silver: An Inelastic Neutron Scattering 
Investigation, Molecules, 25, (2020), 5587, Instruments: 
MARI, OSIRIS, VESUVIO

DS Cook, MR Lees, JM Fisher, D Thompsett, RI Walton, 
Ga2.52V2.48O7.33(OH)0.67, a synthetic member of the nolanite/
akdalaite-type family of oxyhydroxides containing trivalent 
vanadium, Journal of Solid State Chemistry, 288, (2020), 
121396, Instrument: POLARIS

J Cormier, P Gadaud, M Czaplicki, RY Zhang, HB Dong, TM 
Smith, F Zhang, JS Tiley, SL Semiatin, In-Situ Determination 
of Precipitation Kinetics During Heat Treatment of 
Superalloy 718, Metallurgical and Materials Transactions A,
52, (2020), 500, Instrument: ENGIN-X

EJ Cornel, GN Smith, SE Rogers, JE Hallett, DJ Growney, T 
Smith, PS O’Hora, S van Meurs, OO Mykhaylyk, SP Armes, 
Time-resolved small-angle neutron scattering studies 
of the thermally-induced exchange of copolymer chains 
between spherical diblock copolymer nanoparticles 
prepared via polymerization-induced self-assembly, Soft 
Matter, 16, (2020), 3657, Instruments: LOQ, SANS2D

CJ Court, B Yildirim, A Jain, JM Cole, 3-D Inorganic 
Crystal Structure Generation and Property Prediction via 
Representation Learning, Journal of Chemical Information 
and Modeling, 60, (2020), 4518, Instrument: GENERAL
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Publications

CJ Court, JM Cole, Magnetic and superconducting phase 
diagrams and transition temperatures predicted using text 
mining and machine learning, npj Computational Materials,
6, (2020), 18, Instrument: GENERAL

NP Cowieson, CJC Edwards-Gayle, K Inoue, NS Khunti, J 
Doutch, E Williams, S Daniels, G Preece, NA Krumpa, JP 
Sutter, MD Tully, NJ Terrill, RP Rambo, Beamline B21: high-
throughput small-angle X-ray scattering at Diamond Light 
Source, Journal of Synchrotron Radiation, 27, (2020), 1438, 
Instrument: GENERAL

CDW Cox, AJ Caruana, MD Cropper, K Morrison, 
Anomalous Nernst effect in Co2MnSi thin films, Journal of 
Physics D: Applied Physics, 53, (2020), 35005, Instrument: 
GENERAL

B Cui, JF Gebbia, M Romanini, S RudiĆ, R Fernandez-Perea, 
FJ Bermejo, J Tamarit, A Zaccone, Secondary relaxation 
in the terahertz range in 2-adamantanone from theory 
and experiments, Physical Review B, 101, (2020), 104202, 
Instrument: TOSCA

MA da Silva, V Calabrese, J Schmitt, KMZ Hossain, SJ 
Bryant, N Mahmoudi, JL Scott, KJ Edler, Impact of wormlike 
micelles on nano and macroscopic structure of TEMPO-
oxidized cellulose nanofibril hydrogels, Soft Matter, 16,
(2020), 4887, Instrument: GENERAL

M D’Amore, A Piovano, E Vottero, S Rudić, A Erba, E Groppo, 
B Civalleri, Inelastic Neutron Scattering Investigation of 
MgCl2 Nanoparticle-Based Ziegler-Natta Catalysts for 
Olefin Polymerization, ACS Applied Nano Materials, 3,
(2020), 11118, Instrument: TOSCA

CD Dashwood, LSI Veiga, Q Faure, JG Vale, DG Porter, SP 
Collins, P Manuel, DD Khalyavin, F Orlandi, RS Perry, RD 
Johnson, DF McMorrow, Spontaneous cycloidal order 
mediating a spin-reorientation transition in a polar metal, 
Physical Review B, 102, (2020), 180410, Instrument: MAT-
CHAR, WISH

S Datta, Y Kato, S Higashiharaguchi, K Aratsu, A Isobe, T 
Saito, DD Prabhu, Y Kitamoto, MJ Hollamby, AJ Smith, R 
Dalgliesh, N Mahmoudi, L Pesce, C Perego, GM Pavan, S 
Yagai, Self-assembled poly-catenanes from supramolecular 
toroidal building blocks, Nature, 583, (2020), 400, 
Instrument: ZOOM

AL Davidson, PB Webb, IP Silverwood, D Lennon, The 
Application of Quasi-Elastic Neutron Scattering to 
Investigate Hydrogen Diffusion in an Iron-Based Fischer-
Tropsch Synthesis Catalyst, Topics in Catalysis, 63, (2020), 
378, Instrument: GENERAL

AL Davidson, EK Gibson, G Cibin, H van Rensburg, SF 
Parker, PB Webb, D Lennon, The application of inelastic 
neutron scattering to investigate iron-based Fischer-
Tropsch to olefins catalysis, Journal of Catalysis, 392,
(2020), 197, Instrument: MAPS

A de Santis, G Vitiello, M Appavou, E Scoppola, G Fragneto, 
LC Barnsley, LA Clifton, MF Ottaviani, L Paduano, I Russo 
Krauss, G D’Errico, Not just a fluidifying effect: omega-3 
phospholipids induce formation of non-lamellar structures 
in biomembranes, Soft Matter, 16, (2020), 10425, 
Instrument: INTER

C de la Fuente, A del Moral, J Taylor, D Adroja, Vibron quasi-
bound state stability for tetragonal CeCuxAg1-xAl3, Journal 
of Magnetism and Magnetic Materials, (2020), 167541, 
Instrument: MARI

MH Dehn, Y Cao, P Wang, SP Cottrell, MJ MacLachlan, DG 
Fleming, RF Kiefl, Direct observation of muonium reacting 
with uncapped gold nanoparticles in porous silica and 
nature of the final state, The Journal of Chemical Physicsh,
152, (2020), 184706, Instrument: MUONS, EMU

L del Rosso, M Celli, F Grazzi, M Catti, TC Hansen, AD 
Fortes, L Ulivi, Cubic ice Ic without stacking defects 
obtained from ice XVII, Nature Materials, 19, (2020), 663, 
Instrument: HRPD

T Delise, AC Tizzoni, M Ferrara, M Telling, L Turchetti, N 
Corsaro, S Sau, S Licoccia, Phase Diagram Predictive 
Model for a Ternary Mixture of Calcium, Sodium, 
and Potassium Nitrate, ACS Sustainable Chemistry & 
Engineering, 8, (2020), 111, Instrument: POLARIS

F Demmel, Sodium ion self-diffusion in molten NaBr probed 
over different length scales, Physical Review E, 101, (2020), 
62603, Instrument: OSIRIS

D Dervin, AJ O’Malley, M Falkowska, S Chansai, IP 
Silverwood, C Hardacre, CRA Catlow, Probing the dynamics 
and structure of confined benzene in MCM-41 based 
catalysts, Physical Chemistry Chemical Physics, 22, (2020), 
11485, Instrument: IRIS

M Di Gioacchino, F Bruni, MA Ricci, Aqueous solution of 
betaine: Hydration and aggregation, Journal of Molecular 
Liquids, 318, (2020), 114253, Instrument: SANDALS

M Di Gioacchino, F Bruni, MA Ricci, Hydration of two 
artificial sweeteners: Possible relevance for their taste, 
Journal of Molecular Liquids, 320, (2020), 114398, 
Instrument: SANDALS
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Publications

M Di Gioacchino, F Bruni, S Imberti, MA Ricci, Hydration of 
Carboxyl Groups: A Route toward Molecular Recognition?, 
Journal of Physical Chemistry B, 124, (2020), 4358, 
Instrument: SANDALS

A Di, J Schmitt, MA da Silva, KMZ Hossain, N Mahmoudi, 
RJ Errington, KJ Edler, Self-assembly of amphiphilic 
polyoxometalates for the preparation of mesoporous 
polyoxometalate-titania catalysts, Nanoscale, 12, (2020), 
22245, Instrument: LOQ

A Di, J Schmitt, K Ma, MA da Silva, NS Elstone, N 
Mahmoudi, P Li, A Washington, Z Wang, RJ Errington, 
KJ Edler, Antagonistic mixing in micelles of amphiphilic 
polyoxometalates and hexaethylene glycol monododecyl 
ether, Journal of Colloid and Interface Science, 578, (2020), 
608, Instrument: LOQ, LARMOR, DEUT-FAC

J Diao, M Cherukara, R Harder, X Huang, F Zhang, B Chen, 
A Ulvestad, S Song, D Zhu, D Keen, I Robinson, Unusual 
Breathing Behavior of Optically Excited Barium Titanate 
Nanocrystals, Crystals, 10, (2020), 365, Instrument: 
GENERAL

M Diaz-Lopez, PA Chater, P Bordet, M Freire, C Jordy, OI 
Lebedev, V Pralong, Li2O:Li–Mn–O Disordered Rock-Salt 
Nanocomposites as Cathode Prelithiation Additives for 
High-Energy Density Li-Ion Batteries, Advanced Energy 
Materials, 10, (2020), 1902788, Instrument: GENERAL

M Diaz-Lopez, SA Guda, Y Joly, Crystal Orbital Overlap 
Population and X-ray Absorption Spectroscopy, Journal
of Physical Chemistry A, 124, (2020), 6111, Instrument: 
GENERAL

M Diaz-Lopez, GL Cutts, PK Allan, DS Keeble, A Ross, V 
Pralong, G Spiekermann, PA Chater, Fast operando X-ray 
pair distribution function using the DRIX electrochemical 
cell, Journal of Synchrotron Radiation, 27, (2020), 1190, 
Instrument: GENERAL

C Dicko, A Engberg, JE Houston, AJ Jackson, A Pettersson, 
RM Dalgliesh, FA Akeroyd, D Alba Venero, SE Rogers, A 
Martel, L Porcar, AR Rennie, NUrF-Optimization of in situ 
UV-vis and fluorescence and autonomous characterization 
techniques with small-angle neutron scattering 
instrumentation, Review of Scientific Instruments, 91,
(2020), 75111, Instruments: LARMOR, ZOOM

SK Dinda, W Kockelmann, GG Roy, P Srirangam, Neutron 
diffraction bulk texture study with impact property 
correlation of electron beam welded dissimilar Fe-7%Al 
alloy to steel joints, The International Journal of Advanced 
Manufacturing Technology, 108, (2020), 1499, Instrument: 
GEM

SK Dinda, J Kar, GG Roy, W Kockelmann, P Srirangam, 
Texture mapping in electron beam welded dissimilar 
copper-stainless steel joints by neutron diffraction, 
Vacuum, 181, (2020), 109668, Instrument: GEM

RJC Dixey, P Manuel, F Orlandi, P Mukherjee, SE Dutton, 
GBG Stenning, PJ Saines, In situ observation of the 
magnetocaloric effect through neutron diffraction in the 
Tb(DCO2)3 and TbODCO3 frameworks, Journal of Materials 
Chemistry C: Materials for optical and electronic devices, 8,
(2020), 12123, Instrument: WISH, MAT-CHAR-LAB

H Djani, EE McCabe, W Zhang, PS Halasyamani, A Feteira, 
J Bieder, E Bousquet, P Ghosez, Bi2W2O9: A potentially 
antiferroelectric Aurivillius phase, Physical Review B, 101,
(2020), 134113, Instrument: HRPD

P Dong, G Scatigno, M Wenman, Effect of Salt Composition 
and Microstructure on Stress Corrosion Cracking of 316L 
Austenitic Stainless Steel for Dry Storage Canisters, 
Journal of Nuclear Materials, 545, (2020), 152572, 
Instrument: ENGIN-X

MT Dove, J Du, Z Wei, DA Keen, MG Tucker, AE Phillips, 
Quantitative understanding of negative thermal expansion 
in scandium trifluoride from neutron total scattering 
measurements, Physical Review B, 102, (2020), 94105, 
Instrument: POLARIS

Z Dun, X Bai, JA Paddison, E Hollingworth, NP Butch, CD 
Cruz, MB Stone, T Hong, F Demmel, M Mourigal, H Zhou, 
Quantum Versus Classical Spin Fragmentation in Dipolar 
Kagome Ice Ho3Mg2Sb3O14, Physical Review X, 10, (2020), 
31069, Instrument: OSIRIS

TD Duong, SA Sapchenko, I da Silva, HGW Godfrey, Y 
Cheng, LL Daemen, P Manuel, MD Frogley, G Cinque, 
AJ Ramirez-Cuesta, S Yang, M Schrӧder, Observation 
of binding of carbon dioxide to nitro-decorated metal-
organic frameworks, Chemical Science, 11, (2020), 5339, 
Instrument: TOSCA, WISH

R Dutta, A Maity, A Marsicano, JR Stewart, M Opel, W 
Paulus, Direct evidence for anisotropic three-dimensional 
magnetic excitations in a hole-doped antiferromagnet, 
Physical Review B, 102, (2020), 165130, Instrument: MAPS

L Edwards, H Lane, F Wallington, AM Arevalo-Lopez, 
M Songvilay, E Pachoud, C Niedermayer, G Tucker, P 
Manuel, C Paulsen, E Lhotel, JP Attfield, SR Giblin, C Stock, 
Metastable and localized Ising magnetism in alpha-CoV2O6 

magnetization plateaus, Physical Review B, 102, (2020), 
195136, Instrument: WISH
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Publications

G Ek, MM Nygård, AF Pavan, J Montero, PF Henry, MH 
Sørby, M Witman, V Stavila, C Zlotea, BC Hauback, M 
Sahlberg, Elucidating the Effects of the Composition on 
Hydrogen Sorption in TiVZrNbHf-Based High-Entropy 
Alloys, Inorganic Chemistry, 60, (2020), 2, 1124, Instrument: 
POLARIS

C Eklӧf-Ӧsterberg, L Mazzei, EJ Granhed, G Wahnstrӧm, 
R Nedumkandathil, U Häussermann, A Jaworski, AJ 
Pell, SF Parker, NH Jalarvo, L Bӧrjesson, M Karlsson, 
The role of oxygen vacancies on the vibrational motions 
of hydride ions in the oxyhydride of barium titanate, 
Journal of Materials Chemistry A: Materials for energy 
and sustainability, 8, (2020), 6360, Instruments: MERLIN, 
TOSCA

SH Ellacott, C Sanchez-Cano, ED Mansfield, JY Rho, J 
Song, R Peltier, S Perrier, Comparative Study of the Cellular 
Uptake and Intracellular Behavior of a Library of Cyclic 
Peptide-Polymer Nanotubes with Different Self-Assembling 
Properties, Biomacromolecules, (2020), Instrument: 
SANS2D

L Facheris, D Blosser, KY Povarov, R Bewley, S Gvasaliya, 
A Zheludev, Finite-temperature dynamics and the role of 
disorder in nearly critical Ni(Cl1-xBrx)2·4SC(NH2)2, Physical 
Review B, 102, (2020), 224405, Instrument: LET

D Faircloth, O Tarvainen, S Lawrie, T Sarmento, N Savard, 
R Abel, J Macgregor, M Whitehead, T Wood, C Cahill, ISIS 
Penning source extraction studies reveal the 3-dimensional 
Child-Langmuir effect, Review of Scientific Instruments, 91,
(2020), 43307, Instrument: ACCEL

J Fan, V Sarou-Kanian, X Yang, M Diaz-Lopez, F Fayon, X 
Kuang, MJ Pitcher, M Allix, La2Ga3O7.5: A Metastable Ternary 
Melilite with a Super-Excess of Interstitial Oxide Ions 
Synthesized by Direct Crystallization of the Melt, Chemistry 
of Materials, 32, (2020), 9016, Instrument: GENERAL

U Farid, AS Gibbs, BJ Kennedy, Impact of Li Doping on 
the Structure and Phase Stability in AgNbO3, Inorganic 
Chemistry, 59, (2020), 12595, Instrument: HRPD

TO Farmer, AJ Markvardsen, TH Rod, HN Bordallo, J 
Swenson, Dynamical Accuracy of Water Models on 
Supercooling, Journal of Physical Chemistry Letters, 11,
(2020), 7469, Instrument: GENERAL

VY Favre, GS Tucker, C Ritter, R Sibille, P Manuel, MD 
Frontzek, M Kriener, L Yang, H Berger, A Magrez, NPM 
Casati, I Živković, HM Rønnow, Ferrimagnetic 120 degrees 
magnetic structure in Cu2OSO4, Physical Review B, 102,
(2020), 94422, Instrument: WISH

EL Fertman, AV Fedorchenko, VA Desnenko, VV 
Shvartsman, DC Lupascu, S Salamon, H Wende, AI 
Vaisburd, A Stanulis, R Ramanauskas, NM Olekhnovich, AV 
Pushkarev, YV Radyush, DD Khalyavin, AN Salak, Exchange 
bias effect in bulk multiferroic BiFe0.5Sc0.5O3, AIP Advances,
10, (2020), 45102, Instrument: WISH

EL Fertman, AV Fedorchenko, E Čižmár, S Vorobiov, A Feher, 
YV Radyush, AV Pushkarev, NM Olekhnovich, A Stanulis, 
AR Barron, DD Khalyavin, AN Salak, Magnetic Diagram of 
the High-Pressure Stabilized Multiferroic Perovskites of the 
BiFe1-yScyO3 Series, Crystals, 10, (2020), 950, Instrument: 
WISH

G Festa, ML Saladino, V Mollica Nardo, F Armetta, V Renda, 
G Nasillo, R Pitonzo, A Spinella, M Borla, E Ferraris, V Turina, 
RC Ponterio, Identifying the Unknown Content of an Ancient 
Egyptian Sealed Alabaster Vase from Kha and Merit’s Tomb 
Using Multiple Techniques and Multicomponent Sample 
Analysis in an Interdisciplinary Applied Chemistry Course, 
Journal of Chemical Education, (2020), Instrument: INES

DG Fleming, DJ Arseneau, SP Cottrell, JNT Peck, Rate 
constants and kinetic isotope effects for H- atom 
abstraction reactions by muonium in the Mu + propane and 
Mu + n-butane reactions from 300 K to 435 K: challenges 
for theory, Physical Chemistry Chemical Physics, 22, (2020), 
6326, Instrument: MUONS, EMU

F Foglia, AJ Clancy, J Berry-Gair, K Lisowska, MC Wilding, 
TM Suter, TS Miller, K Smith, F Demmel, M Appel, VG 
Sakai, A Sella, CA Howard, M Tyagi, F Corà , PF McMillan, 
Aquaporin-like water transport in nanoporous crystalline 
layered carbon nitride, Science Advances, 6, (2020), 39, 
Instrument: OSIRIS

R Fong, O Squillace, C Reynolds, J Cooper, RM Dalgliesh, J 
Tellam, F Courchay, RL Thompson, Segregation of Amine 
Oxide Surfactants in PVA Films, Langmuir, 36, (2020), 4795, 
Instrument: LARMOR

S Fop, K McCombie, RI Smith, AC McLaughlin, Enhanced 
Oxygen Ion Conductivity and Mechanistic Understanding in 
Ba3Nb1-xVxMoO8.5, Chemistry of Materials, 32, (2020), 4724, 
Instrument: POLARIS

AD Fortes, Co-crystals, Salts and Ionic Co-crystals of 
Ethanol and Ammonia, ACS Earth and Space Chemistry, 4,
(2020), 1612, Instrument: HRPD

AD Fortes, J Ponsonby, O Kirichek, V García-Sakai, On 
the crystal structures and phase transitions of hydrates 
in the binary dimethyl sulfoxide-water system, Acta 
Crystallographica Section B Structural Science, Crystal 
Engineering and Materials, 76, (2020), 733, Instrument: 
HRPD
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Publications

AD Fortes, Phenol hemihydrate: redetermination of 
the crystal structure by neutron powder diffraction, 
Hirshfeld surface analysis and characterization of the 
thermal expansion, Acta Crystallographica Section E 
Crystallographic Communications, 76, (2020), 1062, 
Instrument: HRPD

AD Fortes, AS Gibbs, HRPD-X; a proposed upgrade to the 
ISIS High-Resolution Powder Diffractometer, Journal of 
Neutron Research, 22, (2020), 91, Instrument: HRPD

MR Fries, D Stopper, MWA Skoda, M Blum, C Kertzscher, 
A Hinderhofer, F Zhang, RMJ Jacobs, R Roth, F Schreiber, 
Enhanced protein adsorption upon bulk phase separation, 
Scientific Reports, 10, (2020), 10349, Instrument: GENERAL

M Fujihala, S Mitsuda, RA Mole, DH Yu, I Watanabe, S 
Yano, T Kuwai, H Sagayama, T Kouchi, H Kamebuchi, 
M Tadokoro, Spin dynamics and magnetic ordering in 
the quasi-one-dimensional S = 1/2 antiferromagnet 
Na2CuSO4Cl2, Physical Review B, 101, (2020), 24410, 
Instrument: RIKEN

M Fujita, KM Suzuki, S Asano, H Okabe, A Koda, R Kadono, 
I Watanabe, Magnetic behavior of T-type Eu2CuO4 revealed 
by muon spin rotation and relaxation measurements, 
Physical Review B, 102, (2020), 45116, Instrument: RIKEN

CA Fuller, Q Berrod, B Frick, MR Johnson, M Avdeev, JSO 
Evans, IR Evans, Oxide Ion and Proton Conductivity in 
Highly Oxygen-Deficient Cubic Perovskite SrSc0.3Zn0.2Ga0.5O, 
Chemistry of Materials, 32, (2020), 4347, Instrument: 
POLARIS

NP Funnell, MF Fulford, S Inoué, K Kletetschka, FM 
Michel, AL Goodwin, Nanocomposite structure of two-line 
ferrihydrite powder from total scattering, Communications 
Chemistry, 3, (2020), 22, Instrument: GENERAL

NP Funnell, CL Bull, CJ Ridley, S Parsons, JP Tellam, 
Alloxan under pressure - squeezing an extremely dense 
molecular crystal structure, Chemical Communications, 56,
(2020), 6428, Instrument: PEARL

JS Gardner, G Ehlers, A Faraone, V García Sakai, High-
resolution neutron spectroscopy using backscattering 
and neutron spin-echo spectrometers in soft and hard 
condensed matter, Nature Reviews Physics, 2, (2020), 103, 
Instruments: IRIS, OSIRIS

E Garlatti, L Tesi, A Lunghi, M Atzori, DJ Voneshen, P 
Santini, S Sanvito, T Guidi, R Sessoli, S Carretta, Unveiling 
phonons in a molecular qubit with four-dimensional 
inelastic neutron scattering and density functional theory, 
Nature Communications, 11, (2020), 1751, Instrument: LET

Y Gerelli, A Eriksson Skog, S Jephthah, RJL Welbourn, A 
Klechikov, M Skepӧ, Spontaneous formation of cushioned 
model membranes promoted by an intrinsically disordered 
protein, Langmuir, 36, (2020), 3997, Instrument: INTER

SK Ghosh, M Smidman, T Shang, JF Annett, AD Hillier, J 
Quintanilla, H Yuan, Recent progress on superconductors 
with time-reversal symmetry breaking, Journal of Physics: 
Condensed Matter, 33, (2020), 33001, Instrument: MUONS

N Giordano, CM Beavers, BJ Campbell, V Eigner, E 
Gregoryanz, WG Marshall, M Peña-Álvarez, SJ Teat, CE 
Vennari, S Parsons, High-pressure polymorphism in 
pyridine, IUCrJ, 7, (2020), 58, Instrument: POLARIS

T Gkourmpis, GR Mitchell, The Use of Scattering Data 
in the Study of the Molecular Organisation of Polymers 
in the Non-Crystalline State, Polymers, 12, (2020), 2917, 
Instruments: NIMROD, SANDALS

P Goel, M Gupta, R Mittal, S Skinner, S Mukhopadhyay, S 
Rols, S Chaplot, Phonons and oxygen diffusion in Bi2O3

and (Bi0.7Y0.3)2O3, Journal of Physics: Condensed Matter, 32,
(2020), 334002, Instrument: OSIRIS

D Gonçalves, AR Vassalo, C Makhoul, G Piga, AP Mamede, 
SF Parker, MT Ferreira, E Cunha, MPM Marques, LAEB 
Carvalho, Chemosteometric regression models of heat 
exposed human bones to determine their pre-burnt metric 
dimensions, American Journal of Physical Anthropology,
173, (2020), 4, Instrument: GENERAL

H Gong, M Sani, X Hu, K Fa, JW Hart, M Liao, P Hollowell, J 
Carter, LA Clifton, M Campana, P Li, SM King, JRP Webster, 
A Maestro, S Zhu, F Separovic, TA Waigh, H Xu, AJ McBain, 
JR Lu, How do Self-Assembling Antimicrobial Lipopeptides 
Kill Bacteria?, ACS Applied Materials & Interfaces, 12,
(2020), 55675, Instruments: LOQ, SURF

H Gong, M Liao, X Hu, K Fa, S Phanphak, D Ciumac, P 
Hollowell, K Shen, LA Clifton, M Campana, JRP Webster, 
G Fragneto, TA Waigh, AJ McBain, JR Lu, Aggregated 
Amphiphilic Antimicrobial Peptides Embedded in Bacterial 
Membranes, ACS Applied Materials & Interfaces, 12, (2020), 
44420, Instrument: SURF

A Gordeeva, Y Hsu, IZ Jenei, PHB Brant Carvalho, SI 
Simak, O Andersson, U Häussermann, Layered Zinc 
Hydroxide Dihydrate, Zn5(OH)10·2H2O, from Hydrothermal 
Conversion of ε-Zn(OH)2 at Gigapascal Pressures and its 
Transformation to Nanocrystalline ZnO, ACS Omega, 5,
(2020), 17617, Instrument: GEM
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Publications

W Griggs, B Eggert, MO Liedke, M Butterling, A Wagner, U 
Kentsch, E Hirschmann, M Grimes, AJ Caruana, C Kinane, H 
Wende, R Bali, T Thomson, Depth selective magnetic phase 
coexistence in FeRh thin films, APL Materials, 8, (2020), 
121103, Instrument: POLREF

H Guo, ZW Li, CF Chang, Z Hu, C Kuo, TG Perring, W 
Schmidt, A Piovano, K Schmalzl, HC Walker, HJ Lin, 
CT Chen, S Blanco-Canosa, J Schlappa, C Schüßler-
Langeheine, P Hansmann, DI Khomskii, LH Tjeng, AC 
Komarek, Charge disproportionation and nano phase 
separation in RSrNiO4, Scientific Reports, 10, (2020), 18012, 
Instrument: MERLIN

SC Hall, LA Clifton, C Tognoloni, KA Morrison, TJ Knowles, 
CJ Kinane, TR Dafforn, KJ Edler, T Arnold, Adsorption 
of a styrene maleic acid (SMA) copolymer-stabilized 
phospholipid nanodisc on a solid-supported planar lipid 
bilayer, Journal of Colloid and Interface Science, 574,
(2020), 272, Instrument: POLREF

O Hammond, L Moura, G Level, S Imberti, JD Holbrey, M 
Blesic, Hydration of sulfobetaine dizwitterions as a function 
of alkyl spacer length, Physical Chemistry Chemical 
Physics, 22, (2020), 16040, Instrument: SANDALS

AP Hawkins, A Zachariou, SF Parker, P Collier, IP 
Silverwood, RF Howe, D Lennon, Onset of Propene 
Oligomerization Reactivity in ZSM-5 Studied by Inelastic 
Neutron Scattering Spectroscopy, ACS Omega, 5, (2020), 
7762, Instruments: OSIRIS, TOSCA

AP Hawkins, A Zachariou, SF Parker, P Collier, N Barrow, 
IP Silverwood, RF Howe, D Lennon, Effect of steam de-
alumination on the interactions of propene with H-ZSM-5 
zeolites, RSC Advances, 10, (2020), 23136, Instruments: 
TOSCA, OSIRIS, MAT-CHAR

S Hayashida, H Ishikawa, Y Okamoto, T Okubo, Z Hiroi, GJ 
Nilsen, H Mutka, T Masuda, Zero-energy excitation in the 
classical kagome antiferromagnet NaBa2Mn3F11, Physical 
Review B, 101, (2020), 214409, Instrument: GENERAL

J Head, P Manuel, F Orlandi, M Jeong, MR Lees, R Li, 
C Greaves, Structural, Magnetic, Magnetocaloric, and 
Magnetostrictive Properties of Pb1-xSrxMnBO4 (x = 0, 
0.5, and 1.0), Chemistry of Materials, 32, (2020), 10184, 
Instrument: WISH

A Henao Aristizabal, GN Ruiz, N Steinke, S Cerveny, R 
Macovez, E Guardia, S Busch, SE McLain, CD Lorenz, LC 
Pardo, On the microscopic origin of cryoprotective effect in 
lysine solutions, Physical Chemistry Chemical Physics, 22,
(2020), 6919, Instrument: SANDALS

M Hendrickx, Y Tang, EC Hunter, PD Battle, J Hadermann, 
Structural and Magnetic Properties of the Perovskites 
A2LaFe2SbO9 (A = Ca, Sr, Ba), Journal of Solid State 
Chemistry, 295, (2020), 121914, Instrument: GEM

M Hendrickx, Y Tang, EC Hunter, PD Battle, J Cadogan, J 
Hadermann, CaLa2FeCoSbO9 and ALa2FeNiSbO9 (A = Ca, 
Sr, Ba): cation-ordered, inhomogeneous, ferrimagnetic 
perovskites, Journal of Solid State Chemistry, 285, (2020), 
121226, Instrument: GEM

TJ Hicken, SJR Holt, KJA Franke, Z Hawkhead, A Štefančič, 
MN Wilson, M Gomilšek, BM Huddart, SJ Clark, MR 
Lees, FL Pratt, SJ Blundell, G Balakrishnan, T Lancaster, 
Magnetism and Néel skyrmion dynamics in GaV4S8−ySey,
Physical Review Research, 2, (2020), 32001, Instrument: 
MUONS, HIFI

C Hill, Y Umetsu, K Fujita, T Endo, K Sato, A Yoshizawa, SE 
Rogers, J Eastoe, M Sagisaka, Design of Surfactant Tails 
for Effective Surface Tension Reduction and Micellization 
in Water and/or Supercritical CO2, Langmuir, 36, (2020), 
14829, Instrument: SANS2D

M Hirscher, VA Yartys, M Baricco, J Bellosta von Colbe, D 
Blanchard, RC Bowman, DP Broom, CE Buckley, F Chang, 
P Chen, YW Cho, J Crivello, F Cuevas, WI David, PE de 
Jongh, RV Denys, M Dornheim, M Felderhoff, Y Filinchuk, 
GE Froudakis, DM Grant, EM Gray, BC Hauback, T He, TD 
Humphries, TR Jensen, S Kim, Y Kojima, M Latroche, H 
Li, MV Lototskyy, JW Makepeace, KT Møller, L Naheed, P 
Ngene, D Noréus, MM Nygård, S Orimo, M Paskevicius, L 
Pasquini, DB Ravnsbæk, M Veronica Sofianos, TJ Udovic, 
T Vegge, GS Walker, CJ Webb, C Weidenthaler, C Zlotea, 
Materials for hydrogen-based energy storage - past, 
recent progress and future outlook, Journal of Alloys and 
Compounds, 827, (2020), 153548, Instrument: GENERAL

P Hirschle, C Hirschle, K Bӧll, M Dӧblinger, M Hӧhn, JM 
Tuffnell, CW Ashling, DA Keen, TD Bennett, JO Rädler, 
E Wagner, M Peller, U Lächelt, S Wuttke, Tuning the 
Morphological Appearance of Iron(III) Fumarate: Impact on 
Material Characteristics and Biocompatibility, Chemistry of 
Materials, 32, (2020), 2253, Instrument: GENERAL

U Hoppe, R Kranold, A Ghosh, J Neuefeind, DT Bowron, 
X-ray and neutron scattering studies of the structure of 
strontium vanadate glasses, Physics And Chemistry Of 
Glasses-European Journal Of Glass Science And Technology 
Part B, 61, (2020), 200, Instrument: SANDALS
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Publications

J Hou, ML Ríos Gómez, A Krajnc, A McCaul, S Li, AM 
Bumstead, AF Sapnik, Z Deng, R Lin, PA Chater, DS Keeble, 
DA Keen, D Appadoo, B Chan, V Chen, G Mali, TD Bennett, 
Halogenated Metal-Organic Framework Glasses and 
Liquids, Journal of the American Chemical Society, 142,
(2020), 3880, Instrument: GENERAL

X Hu, M Liao, H Gong, L Zhang, H Cox, TA Waigh, JR Lu, 
Recent advances in short peptide self-assembly: from 
rational design to novel applications, Current Opinion in 
Colloid & Interface Science, 45, (2020), 1, Instruments: LOQ, 
SANS2D

X Hu, E Pambou, H Gong, M Liao, P Hollowell, H Liu, W 
Wang, C Bawn, J Cooper, M Campana, K Ma, P Li, JR 
Webster, F Padia, G Bell, JR Lu, How Does Substrate 
Hydrophobicity Affect the Morphological Features of 
Reconstituted Wax Films and Their Interactions with 
Nonionic Surfactant and Pesticide?, Journal of Colloid 
and Interface Science, 575, (2020), 245, Instrument: SURF, 
OFFSPEC

Q Huang, R Shi, O Muránsky, H Beladi, S Kabra, C Schimpf, 
O Volkova, H Biermann, J Mola, Neutron diffraction 
analysis of stress and strain partitioning in a two-phase 
microstructure with parallel-aligned phases, Scientific 
Reports, 10, (2020), 13536, Instrument: ENGIN-X

Q Huang, R Shi, O Muránsky, H Beladi, S Kabra, C Schimpf, 
O Volkova, H Biermann, J Mola, Author Correction: Neutron 
diffraction analysis of stress and strain partitioning in a 
two-phase microstructure with parallel-aligned phases, 
Scientific Reports, 10, (2020), 17019, Instrument: GENERAL

MDG Hughes, S Cussons, N Mahmoudi, DJ Brockwell, L 
Dougan, Single molecule protein stabilisation translates 
to macromolecular mechanics of a protein network, Soft 
Matter, 16, (2020), 6389, Instruments: LOQ, ZOOM

KWB Hunvik, P Loch, LP Cavalcanti, KK Seljelid, PM Røren, 
S Rudić, D Wallacher, A Kirch, KD Knudsen, C Rodrigues 
Miranda, J Breu, HN Bordallo, JO Fossum, CO2 Capture by 
Nickel Hydroxide Interstratified in the Nanolayered Space 
of a Synthetic Clay Mineral, Journal of Physical Chemistry 
C, 124, (2020), 26222, Instrument: TOSCA

DS Inosov, YO Onykiienko, YV Tymoshenko, A Akopyan, 
D Shukla, N Prasai, M Doerr, D Gorbunov, S Zherlitsyn, 
DJ Voneshen, M Boehm, V Tsurkan, V Felea, A Loidl, JL 
Cohn, Magnetic field dependence of low-energy magnons, 
anisotropic heat conduction, and spontaneous relaxation 
of magnetic domains in the cubic helimagnet, Physical 
Review B, 102, (2020), 184431, Instrument: LET

C Ioannidou, A Navarro-López, A Rijkenberg, RM Dalgliesh, 
S Koelling, C Pappas, J Sietsma, AA van Well, S Erik 
Offerman, Evolution of the precipitate composition during 
annealing of vanadium micro-alloyed steels by in-situ 
SANS, Acta Materialia, 201, (2020), 217, Instrument: 
LARMOR

S Ishiwata, T Nakajima, J Kim, DS Inosov, N Kanazawa, 
JS White, JL Gavilano, R Georgii, KM Seemann, G Brandl, 
P Manuel, DD Khalyavin, S Seki, Y Tokunaga, M Kinoshita, 
YW Long, Y Kaneko, Y Taguchi, T Arima, B Keimer, Y 
Tokura, Emergent topological spin structures in the 
centrosymmetric cubic perovskite SrFeO3, Physical Review 
B, 101, (2020), 134406, Instrument: WISH

I Izotov, O Tarvainen, V Skalyga, D Mansfeld, H Koivisto, R 
Kronholm, V Toivanen, V Mironov, Measurements of the 
energy distribution of electrons lost from the minimum 
B-field - The effect of instabilities and two-frequency 
heating, Review of Scientific Instruments, 91, (2020), 13502, 
Instrument: ACCEL

MG Izzo, B Wehinger, S Cazzato, A Matic, C Masciovecchio, 
A Gessini, G Ruocco, Rayleigh scattering and disorder-
induced mixing of polarizations in amorphous solids at 
the nanoscale: 1-octyl-3-methylimidazolium chloride glass, 
Physical Review B, 102, (2020), 214309, Instrument: MARI

H Jacobsen, HL Feng, AJ Princep, MC Rahn, Y Guo, J 
Chen, Y Matsushita, Y Tsujimoto, M Nagao, D Khalyavin, 
P Manuel, CA Murray, C Donnerer, JG Vale, MM Sala, K 
Yamaura, AT Boothroyd, Magnetically induced metal-
insulator transition in  Pb2CaOsO6, Physical Review B, 102,
(2020), 214409, Instrument: HRPD, WISH

NR Jaladurgam, H Li, J Kelleher, C Persson, A Steuwer, 
MH Colliander, Microstructure-dependent deformation 
behaviour of a low gamma volume fraction Ni-base 
superalloy studied by in-situ neutron diffraction, Acta 
Materialia, 183, (2020), 182, Instrument: ENGIN-X

NA Jamaluddin, A Mohamed, S Abu Bakar, T Ardyani, 
M Sagisaka, S Suhara, M Hafiz Mamat, MK Ahmad, SM 
King, SE Rogers, J Eastoe, Highly branched triple-chain 
surfactant-mediated electrochemical exfoliation of 
graphite to obtain graphene oxide: colloidal behaviour 
and application in water treatment, Physical Chemistry 
Chemical Physics, 22, (2020), 12732, Instrument: LOQ

J Jamroz, M Malys, F Krok, J Maier, A Kyriacou, S Ahmed, 
I Abrahams, W Wrobel, The influence of defect structure 
changes at phase transition on electrical properties in the 
Bi0.75Pr0.25O1.5 oxide ion conductor, Solid State Ionics, 348,
(2020), 115284, Instrument: POLARIS
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Publications

HP Jarvie, DW Pallett, SM Schäfer, ML Macrae, MJ Bowes, 
P Farrand, AC Warwick, SM King, RJ Williams, L Armstrong, 
DJE Nicholls, WD Lord, D Rylett, C Roberts, N Fisher, 
Biogeochemical and climate drivers of wetland phosphorus 
and nitrogen release: Implications for nutrient legacies and 
eutrophication risk, Journal of Environmental Quality, 49, 
(2020), 1703, Instrument: GENERAL

ACS Jensen, S Imberti, WJ Habraken, L Bertinetti, Small 
Ionic Radius Limits Magnesium Water Interaction in 
Amorphous Calcium/Magnesium Carbonates, Journal 
of Physical Chemistry C, 124, (2020), 6141, Instrument: 
SANDALS, TOSCA

ACS Jensen, E Olsson, H Au, H Alptekin, Z Yang, S Cottrell, 
K Yokoyama, Q Cai, M Titirici, AJ Drew, Local mobility in 
electrochemically inactive sodium in hard carbon anodes 
after the first cycle, Journal of Materials Chemistry A: 
Materials for energy and sustainability, 8, (2020), 743, 
Instruments: MUONS, EMU, MAT-CHAR-LAB

ACS Jensen, H Au, S Gaertner, M Titirici, AJ Drew, Solvation 
of NaPF6 in diglyme solution for battery electrolytes, 
Batteries & Supercaps, 3, (2020), 1306, Instrument: 
SANDALS

K Ji, A Paul, E Solana-Madruga, AM Arevalo-Lopez, 
UV Waghmare, JP Attfield, YRuO3: A quantum weak 
ferromagnet, Physical Review Materials, 4, (2020), 91402, 
Instrument: WISH

G Jiao, T Zuo, C Ma, Z Han, J Zhang, Y Chen, J Zhao, H 
Cheng, CC Han, 3d Most-Probable All-Atom Structure of 
Atactic Polystyrene During Glass Formation: A Neutron 
Total Scattering Study, Macromolecules, 53, (2020), 5140, 
Instrument: NIMROD

AM Jubb, LF Ruppert, TG Youngs, TF Headen, Exploring 
Methane Behavior in Marcellus Shale Micropores via 
Contrast Matching Neutron Scattering, Energy & Fuels, 34,
(2020), 10926, Instrument: NIMROD

N Kӧnig, L Willner, G Carlstrӧm, T Zinn, KD Knudsen, F Rise, 
D Topgaard, R Lund, Spherical Micelles with Nonspherical 
Cores: Effect of Chain Packing on the Micellar Shape, 
Macromolecules, 53, (2020), 10686, Instrument: SANS2D

N Kӧnig, L Willner, V Pipich, N Mahmoudi, R Lund, Tale 
of Two Tails: Molecular Exchange Kinetics of Telechelic 
Polymer Micelles, Physical Review Letters, 124, (2020), 
197801, Instrument: SANS2D

T Kalvas, O Tarvainen, V Toivanen, H Koivisto, Design of 
a 10 GHz minimum-B quadrupole permanent magnet 
electron cyclotron resonance ion source, Journal of 
Instrumentation, 15, (2020), Instrument: ACCEL

M Kassem, T Bounazef, D Fontanari, A Sokolov, M Bokova, 
AC Hannon, E Bychkov, Chemical and Structural Variety 
in Sodium Thioarsenate Glasses Studied by Neutron 
Diffraction and Supported by First-Principles Simulations, 
Inorganic Chemistry, 59, (2020), 16410, Instrument: GEM

VM Katukuri, P Babkevich, O Mustonen, H Walker, B Fåk, 
S Vasala, M Karppinen, H Rønnow, O Yazyev, Exchange 
Interactions Mediated by Nonmagnetic Cations in Double 
Perovskites, Physical Review Letters, 124, (2020), 77202, 
Instrument: MERLIN

P Kayser, HE Johnston, MH Fang, DA Keen, RS Liu, JP 
Attfield, Correlated N/O anion orders in melilite phosphors, 
Journal of Solid State Chemistry, 284, (2020), 121198, 
Instrument: GEM

P Kayser, F Orlandi, M Avdeev, Z Zhang, JA Kimpton, BJ 
Kennedy, Structural Chemistry and Magnetic Properties 
of the Hexagonal Double Perovskite Ba2CoOsO6, Inorganic 
Chemistry, 59, (2020), 6613, Instrument: WISH

DG Kellerman, AP Tyutyunnik, NI Medvedeva, AY Chufarov, 
AD Fortes, A Gibbs, NV Tarakina, M Kalinkin, N Zhuravlev, 
O Leonidova, New Li-Mg phosphates with 3D framework: 
experiment and ab initio calculations, Dalton Transactions,
49, (2020), 10069, Instrument: HRPD

DD Khalyavin, RD Johnson, F Orlandi, PG Radaelli, P 
Manuel, AA Belik, Emergent helical texture of electric 
dipoles, Science, 369, (2020), 680, Instrument: WISH

A Khanna, A Kaur, Hirdesh, S Tyagi, NP Funnell, CL Bull, 
In situ high pressure neutron diffraction and Raman 
spectroscopy of 20BaO-80TeO2 glass, RSC Advances, 10,
(2020), 42502, Instrument: PEARL

S Khodaparast, WN Sharratt, G Tyagi, RM Dalgliesh, ES 
Robles, JT Cabral, Pure and mixed aqueous micellar 
solutions of Sodium Dodecyl sulfate (SDS) and 
Dimethyldodecyl Amine Oxide (DDAO): role of temperature 
and composition, Journal of Colloid and Interface Science,
582, (2020), 1116, Instrument: LARMOR

S Khodaparast, J Marcos, WN Sharratt, G Tyagi, JT Cabral, 
Surface-Induced Crystallization of Sodium Dodecyl Sulfate 
(SDS) Micellar Solutions in Confinement, Langmuir, (2020), 
Instrument: LARMOR
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Publications

RM Khusnutdinoff, C Cockrell, OA Dicks, ACS Jensen, 
MD Le, L Wang, MT Dove, AV Mokshin, VV Brazhkin, K 
Trachenko, Collective modes and gapped momentum 
states in liquid Ga: Experiment, theory, and simulation, 
Physical Review B, 101, (2020), 214312, Instrument: MARI

MD King, SH Jones, COM Lucas, KC Thompson, AR Rennie, 
AD Ward, AA Marks, FN Fisher, C Pfrang, AV Hughes, RA 
Campbell, The reaction of oleic acid monolayers with gas-
phase ozone at the air water interface: the effect of sub-
phase viscosity, and inert secondary components, Physical 
Chemistry Chemical Physics, 22, (2020), 28032 Instrument: 
SURF

O Kirichek, C Lawson, G Draper, D Jenkins, D Haynes, S 
Lilley, Solid methane moderators: thermodynamics and 
chemistry, Journal of Neutron Research, 22, (2020), 281, 
Instrument: GENERAL

T Knaflič, P Jeglič, M Komelj, A Zorko, PK Biswas, AN 
Ponomaryov, SA Zvyagin, M Reehuis, A Hoser, M Geiß, 
J Janek, P Adler, C Felser, M Jansen, D Arčon, Spin-
dimer ground state driven by consecutive charge and 
orbital ordering transitions in the anionic mixed-valence 
compound Rb4O6, Physical Review B, 101, (2020), 24419, 
Instrument: MUONS, MuSR

KS Knight, DD Khalyavin, P Manuel, CL Bull, P McIntyre, 
Nuclear and magnetic structures of KMnF3 perovskite in 
the temperature interval 10 K – 105 K, Journal of Alloys and 
Compounds, 842, (2020), 155935, Instrument: HRPD, WISH

KD Knudsen, S Simon, T Geue, JFK Cooper, J Sjӧblom, 
Interactions between Asphaltenes and a Model Demulsifier 
in Bulk and at an Interface Studied by Small-Angle Neutron 
Scattering (SANS) and Neutron Reflectometry, Energy & 
Fuels, 34, (2020), 6768, Instrument: OFFSPEC

S Konar, S Hunter, CA Morrison, PL Coster, HE Maynard-
Casely, JG Richardson, WG Marshall, A Kleppe, SF Parker, 
CR Pulham, High-Pressure Neutron Powder Diffraction 
Study of ε-CL-20: A Gentler Way to Study Energetic 
Materials, Journal of Physical Chemistry C, 124, (2020), 
27985, Instruments: PEARL, TOSCA

IV Konoplev, DW Posthuma De Boer, C Warsop, M John, 
Beam impedance minimization for accelerator beamline 
insertion devices, Review of Scientific Instruments, 91,
(2020), 74711, Instrument: ACCEL

IV Konoplev, DW Posthuma De Boer, CM Warsop, M 
John, Design and characterisation of frequency selective 
conductive materials for electromagnetic fields control, 
Scientific Reports, 10, (2020), 19351, Instrument: ACCEL

H Koo, RS P N, F Orlandi, A Sundaresan, M Whangbo, 
On Ferro- and Antiferro-Spin-Density Waves Describing 
the Incommensurate Magnetic Structure of NaYNiWO6,
Inorganic Chemistry, 59, (2020), 17856, Instrument: 
GENERAL

J Kosco, M Bidwell, H Cha, T Martin, CT Howells, M 
Sachs, DH Anjum, S Gonzalez Lopez, L Zou, A Wadsworth, 
W Zhang, L Zhang, J Tellam, R Sougrat, F Laquai, DM 
DeLongchamp, JR Durrant, I McCulloch, Enhanced 
photocatalytic hydrogen evolution from organic 
semiconductor heterojunction nanoparticles, Nature 
Materials, 19, (2020), 559, Instrument: GENERAL

R Kronholm, T Kalvas, H Koivisto, S Kosonen, M Marttinen, 
D Neben, M Sakildien, O Tarvainen, V Toivanen, ECRIS 
plasma spectroscopy with a high resolution spectrometer, 
Review of Scientific Instruments, 91, (2020), 13318, 
Instrument: ACCEL

M Krzystyniak, K Druzbicki, S Rudic, M Fabian, Positional, 
isotopic mass and force constant disorder in molybdate 
glasses and their parent metal oxides as observed by 
neutron diffraction and Compton scattering, Journal of 
Physics Communications, 4, (2020), 95027, Instruments: 
MARI, TOSCA, VESUVIO

S Kundu, A Hossain, PK S., R Das, M Baenitz, PJ Baker, 
J Orain, D Joshi, R Mathieu, P Mahadevan, S Pujari, S 
Bhattacharjee, A Mahajan, D Sarma, Signatures of a Spin-
1/2 Cooperative Paramagnet in the Diluted Triangular 
Lattice of Y2CuTiO6, Physical Review Letters, 125, (2020), 
117206, Instrument: MUONS

M Kushoro, M Rebai, M Dicorato, D Rigamonti, C Altana, 
C Cazzaniga, G Croci, G Gorini, G Lanzalone, F La Via, A 
Muoio, A Muraro, F Murtas, E Perelli Cippo, M Tardocchi, 
M Barbagallo, F Mingrone, S Tudisco, Silicon Carbide 
characterization at the n_TOF spallation source with 
quasi-monoenergetic fast neutrons, Nuclear Instruments 
and Methods in Physics Research Section A Accelerators 
Spectrometers Detectors and Associated Equipment, 983,
(2020), 164578, Instrument: GENERAL

T Kwok, K Rahman, X Xu, I Bantounas, J Kelleher, S Dasari, 
T Alam, R Banerjee, D Dye, Design of a high strength, 
high ductility 12 wt% Mn medium manganese steel with 
hierarchical deformation behaviour, Materials Science and 
Engineering A, 782, (2020), 139258, 139258, Instrument: 
ENGIN-X
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Publications

N López-Salas, JM Vicent-Luna, E Posada, S Imberti, RM 
Madero-Castro, S Calero, CO Ania, RJ Jiménez-Riobóo, 
MC GutiÉrrez, ML Ferrer, F del Monte, Further Extending 
the Dilution Range of the “Solvent-in-DES” Regime upon 
the Replacement of Water by an Organic Solvent with 
Hydrogen Bond Capabilities, ACS Sustainable Chemistry 
& Engineering, 8, (2020), 12120, Instrument: DEUT-FAC, 
NIMROD

S Laassiri, CD Zeinalipour-Yazdi, N Bion, RCA Catlow, 
J Hargreaves, Combination of theoretical and in-situ 
experimental investigations of the role of lithium dopant 
in manganese nitride: a two-stage reagent for ammonia 
synthesis, Faraday Discussions, (2020), Instrument: 
POLARIS

Y Lai, M Li, M Zhang, X Li, J Yuan, W Wang, Q Zhou, M 
Huang, P Yin, Confinement Effect on the Surface of a 
Metal-Organic Polyhedron: Tunable Thermoresponsiveness 
and Water Permeability, Macromolecules, 53, (2020), 7178, 
Instrument: LOQ

H Lane, C Stock, S Cheong, F Demmel, RA Ewings, F 
Krüger, Nonlinear soliton confinement in weakly coupled 
antiferromagnetic spin chains, Physical Review B, 102,
(2020), 24437, Instrument: OSIRIS

RL Lapin, VA Skalyga, I Izotov, SV Razin, RA Shaposhnikov, 
SS Vybin, AF Bokhanov, MY Kazakov, O Tarvainen, Study of 
gasdynamic electron cyclotron resonance plasma vacuum 
ultraviolet emission to optimize negative hydrogen ion 
production efficiency, Review of Scientific Instruments, 91,
(2020), 13517, Instrument: ACCEL

AI Large, S Wahl, S Abate, I da Silva, JJ Delgado Jaen, N 
Pinna, G Held, R Arrigo, Investigations of Carbon Nitride-
Supported Mn3O4 Oxide Nanoparticles for ORR, Catalysts,
10, (2020), 1289, Instrument: GENERAL

SR Larsen, L Michels, ÉC dos Santos, MC Berg, WP 
Gates, LP Aldridge, T Seydel, J Ollivier, MT Telling, JO 
Fossum, HN Bordallo, Physicochemical characterisation 
of fluorohectorite: Water dynamics and nanocarrier 
properties, Microporous and Mesoporous Materials, 306,
(2020), 110512, Instrument: IRIS

H Laurent, DL Baker, AK Soper, ME Ries, L Dougan, Solute 
Specific Perturbations to Water Structure and Dynamics in 
Tertiary Aqueous Solution, Journal of Physical Chemistry B,
124, (2020), 10983, Instrument: NIMROD

H Laurent, AK Soper, L Dougan, Trimethylamine N-oxide 
(TMAO) resists the compression of water structure by 
magnesium perchlorate: terrestrial kosmotrope vs. Martian 
chaotrope, Physical Chemistry Chemical Physics, 22,
(2020), 4924, Instrument: NIMROD

GB Lawrence, EJ Wildman, GBG Stenning, C Ritter, F Fauth, 
AC Mclaughlin, Electronic and Magnetic Properties of 
Cation Ordered Sr2Mn2.23Cr0.77As2O2, Inorganic Chemistry,
59, (2020), 7553, Instrument: MAT-CHAR

F Lazzari, BD Alexander, RM Dalgliesh, J Alongi, E Ranucci, 
P Ferruti, PC Griffiths, pH-Dependent Chiral Recognition of 
D- and L-Arginine Derived Polyamidoamino Acids by Self-
Assembled Sodium Deoxycholate, Polymers, 12, (2020), 
900, Instrument: LARMOR

B Leclercq, AM Arévalo-López, H Kabbour, S Daviero-
Minaud, A Pautrat, T Basu, CV Colin, R Das, R David, O 
Mentré, Multiferroic BaCoX2O7 (X = P, As) Compounds 
with Incommensurate Structural Waves but Collinear Spin 
Ingredients, Advanced Quantum Technologies, 4, (2020), 
2000064, Instrument: WISH

S Lee, R Klauer, J Menten, W Lee, S Yoon, H Luetkens, 
P Lemmens, A Müller, K Choi, Unconventional spin 
excitations in the S=3/2 triangular antiferromagnet 
RbAg2Cr[VO4]2, Physical Review B, 101, (2020), 224420, 
Instrument: GENERAL

P Li, Z Wang, K Ma, Y Chen, Z Yan, J Penfold, RK Thomas, 
M Campana, JR Webster, A Washington, Multivalent 
electrolyte induced surface ordering and solution self-
assembly in anionic surfactant mixtures: sodium dodecyl 
sulfate and sodium diethylene glycol monododecyl sulfate, 
Journal of Colloid and Interface Science, 565, (2020), 567, 
Instruments: DEUT-FAC, LARMOR, SURF

J Li, l Li, B Bhaskar, V Toivanen, O Tarvainen, D Hitz, L Li, W 
Lu, H Koivisto, T Thuillier, J Guo, X Zhang, H Zhao, L Sun, 
Effects of magnetic configuration on hot electrons in a 
minimum-B ECR plasma, Plasma Physics and Controlled 
Fusion, 62, (2020), 95015, Instrument: ACCEL

S Li, S Yu, SM Collins, DN Johnstone, CW Ashling, AF 
Sapnik, PA Chater, DS Keeble, LN McHugh, PA Midgley, DA 
Keen, TD Bennett, A new route to porous metal-organic 
framework crystal-glass composites, Chemical Science, 11,
(2020), 9910, Instrument: GENERAL

L Li, K Refson, MT Dove, Negative thermal expansion of 
cubic silicon dicarbodiimide, Si(NCN)2, studied by ab initio 
lattice dynamics, Journal of Physics: Condensed Matter, 32,
(2020), 465402, Instrument: GENERAL
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Publications

X Li, J Wang, N Bai, X Zhang, X Han, I da Silva, CG Morris, 
S Xu, DM Wilary, Y Sun, Y Cheng, CA Murray, CC Tang, MD 
Frogley, G Cinque, T Lowe, H Zhang, AJ Ramirez-Cuesta, 
KM Thomas, LW Bolton, S Yang, M Schrӧder, Refinement 
of pore size at sub-angstrom precision in robust metal-
organic frameworks for separation of xylenes, Nature 
Communications, 11, (2020), 4280, Instrument: GENERAL

C Li, SS Pramana, RD Bayliss, CP Grey, F Blanc, SJ  Skinner, 
Evolution of structure in the incommensurate modulated 
LaNb1-xWxO4+x/2 (x = 0.04-0.16) oxide ion conductors, 
Chemistry of Materials, 32, (2020), 2292, Instrument: HRPD

M Li, H Niu, J Druce, H Téllez, T Ishihara, JA Kilner, H 
Gasparyan, MJ Pitcher, W Xu, JF Shin, LM Daniels, LAH 
Jones, VR Dhanak, D Hu, M Zanella, JB Claridge, MJ 
Rosseinsky, A CO2 Tolerant Perovskite Oxide with High 
Oxide Ion and Electronic Conductivity, Advanced Materials,
32, (2020), 1905200, Instruments: HRPD, POLARIS

J Li, Y Zhao, P Zhou, X Hu, D Wang, SM King, SE Rogers, 
J Wang, JR Lu, H Xu, Ordered Nanofibers Fabricated from 
Hierarchical Self-Assembling Processes of Designed 
α-Helical Peptides, Small, 16, (2020), 2003945, Instrument: 
LOQ

X Li, P Liu, E Zhao, Z Zhang, T Guidi, MD Le, M Avdeev, K 
Ikeda, T Otomo, M Kofu, K Nakajima, J Chen, L He, Y Ren, 
X Wang, B Wang, Z Ren, H Zhao, F Wang, Ultralow thermal 
conductivity from transverse acoustic phonon suppression 
in distorted crystalline α -MgAgSb, Nature Communications,
11, (2020), 942, Instrument: MARI

J Li, A Nag, J Pelliciari, H Robarts, A Walters, M Garcia-
Fernandez, H Eisaki, D Song, H Ding, S Johnston, R Comin, 
K Zhou, Multiorbital charge-density wave excitations 
and concomitant phonon anomalies in Bi2Sr2LaCuO6+δ,
Proceedings of the National Academy of Sciences USA,
117, (2020), 16219, Instrument: MAT-CHAR

R Li, Z Liu, L Li, J Huang, T Yamada, V Garcia Sakai, P Tan, 
L Hong, Anomalous sub-diffusion of water in biosystems: 
From hydrated protein powders to concentrated protein 
solution to living cells, Structural Dynamics, 7, (2020), 
54703, Instrument: OSIRIS

Z Li, V Koval, A Mahajan, Z Gao, C Vecchini, M Stewart, 
MG Cain, K Tao, C Jia, G Viola, H Yan, Room-temperature 
multiferroic behavior in layer-structured Aurivillius phase 
ceramics, Applied Physics Letters, 117, (2020), 52903, 
Instrument: WISH

X Liang, G Zhao, M Dodge, T Lee, H Dong, P Rivera-Díaz-del-
Castillo, Hydrogen embrittlement in super duplex stainless 
steels, Materialia, 9, (2020), 100524, Instrument: ENGIN-X

RJS Lima, DV Okhrimenko, S RudiĆ, MTF Telling, V Garcia 
Sakai, D Hwang, G Barin, J Eckert, J Lee, HN Bordallo, 
Ammonia Storage in Hydrogen Bond-Rich Microporous 
Polymers, ACS Applied Materials & Interfaces, 12, (2020), 
58161, Instruments: IRIS, TOSCA

CRRC Lima, RJS Lima, LDB Machado, MVR Velasco, L 
Lakic, MS Nordentoft, L Machuca-Beier, S Rudić, MTF 
Telling, VG Sakai, CLP Oliveira, HN Bordallo, Human hair: 
subtle change in the thioester groups dynamics observed 
by combining neutron scattering, X-ray diffraction and 
thermal analysis, European Physical Journal - Special 
Topics, 229, (2020), 2825, Instruments: IRIS, TOSCA

L Lin, AM Sheveleva, I da Silva, CMA Parlett, Z Tang, Y Liu, 
M Fan, X Han, JH Carter, F Tuna, EJL McInnes, Y Cheng, 
LL Daemen, S Rudić, AJ Ramirez-Cuesta, CC Tang, S Yang, 
Quantitative production of butenes from biomass-derived 
gamma-valerolactone catalysed by hetero-atomic MFI 
zeolite, Nature Materials, 19, (2020), 86, Instrument: TOSCA

L Lin, Q Mei, X Han, SF Parker, S Yang, Investigations 
of Hydrocarbon Species on Solid Catalysts by Inelastic 
Neutron Scattering, Topics in Catalysis, (2020), Instrument: 
TOSCA

SF Linnell, JL Payne, DM Pickup, AV Chadwick, AR 
Armstong, JTS Irvine, Lithiation of V2O3(SO4)2 - a flexible 
insertion host, Journal of Materials Chemistry A: Materials 
for energy and sustainability, 8, (2020), 19502, Instrument: 
GEM

D Liu, T Zillhardt, P Earp, S Kabra, T Connolly, J Marrow, 
In situ measurement of elastic and total strains during 
ambient and high temperature deformation of a 
polygranular graphite, Carbon, 63, (2020), 308, Instrument: 
ENGIN-X

H Liu, AC Laan, J Plomp, SR Parnell, Y Men, RM Dalgliesh, R 
Eelkema, AG Denkova, Ionizing Radiation-Induced Release 
from Poly(ε-caprolactone-b-ethylene glycol) Micelles, ACS 
Applied Polymer Materials, 3, (2020), 2, 968, Instrument: 
LARMOR

Z Liu, Y Sakai, J Yang, W Li, Y Liu, X Ye, S Qin, J Chen, S 
Agrestini, K Chen, S Liao, S Haw, F Baudelet, H Ishii, T 
Nishikubo, H Ishizaki, T Yamamoto, Z Pan, M Fukuda, K 
Ohashi, K Matsuno, A Machida, T Watanuki, SI Kawaguchi, 
AM Arevalo-Lopez, C Jin, Z Hu, JP Attfield, M Azuma, Y 
Long, Sequential Spin State Transition and Intermetallic 
Charge Transfer in PbCoO3, Journal of the American 
Chemical Society, 142, (2020), 5731, Instrument: PEARL
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Publications

S Liu, X Han, Y Chai, G Wu, W Li, J Li, I da Silva, P Manuel, 
Y Cheng, LL Daemen, AJ Ramirez-Cuesta, W Shi, N Guan, 
S Yang, L Li, Efficient separation of acetylene and carbon 
dioxide in a decorated zeolite, Angewandte Chemie, (2020), 
0, Instrument: WISH

R Liu, R Scatena, DD Khalyavin, RD Johnson, Y Inaguma, M 
Tanaka, Y Matsushita, K Yamaura, AA Belik, High-Pressure 
Synthesis, Crystal Structures, and Properties of A-Site 
Columnar-Ordered Quadruple Perovskites NaRMn2Ti4O12,
Inorganic Chemistry, 59, (2020), 9065, Instrument: WISH

H Liu, Z Zhou, Y Qiu, B Gao, S Sun, K Lin, L Ding, Q Li, Y Cao, 
Y Ren, J Sun, X Xing, J Chen, An intriguing intermediate 
state as a bridge between antiferroelectric and ferroelectric 
perovskites, Materials Horizons, 7, (2020), 1912, 
Instrument: WISH

P Loch, KWB Hunvik, F Puchtler, S Weiß, KK Seljelid, PM 
Røren, S Rudic, S Raaen, KD Knudsen, HN Bordallo, JO 
Fossum, J Breu, Spontaneous formation of an ordered 
interstratification upon Ni-exchange of Na-fluorohectorite, 
Applied Clay Science, 198, (2020), 105831, Instrument: 
TOSCA

SO Long, AV Powell, S Hull, F Orlandi, CC Tang, AR Supka, M 
Fornari, P Vaqueiro, Jahn-Teller Driven Electronic Instability 
in Thermoelectric Tetrahedrite, Advanced Functional 
Materials, 30, (2020), 1909409, Instrument: WISH

L Longley, C Calahoo, R Limbach, Y Xia, JM Tuffnell, AF 
Sapnik, MF Thorne, DS Keeble, DA Keen, L Wondraczek, 
TD Bennett, Metal-organic framework and inorganic glass 
composites, Nature Communications, 11, (2020), 5800, 
Instrument: GENERAL

JS Lord, K Yokoyama, PW Mengyan, MR Goeks, RL Lichti, 
RC Vilao, HV Alberto, Optical spectroscopy of muon/
hydrogen defects in 6H-SiC, Journal of Applied Physics,
127, (2020), 95702, Instrument: MUONS, HIFI

SW Lovesey, DD Khalyavin, Lone octupole and bulk 
magnetism in osmate 5d(2) double perovskites, Physical 
Review B, 102, (2020), 64407, Instrument: Theory

M Más-Montoya, P Gómez, D Curiel, I da Silva, J Wang, 
RAJ Janssen, A Self-Assembled Small Molecule-Based 
Hole Transporting Material for Inverted Perovskite Solar 
Cells, Chemistry: A European Journal, 26, (2020), 10276, 
Instrument: GENERAL

M Mӧdlinger, E Godfrey, H Postma, P Schillebeeckx, W 
Kockelmann, Neutron analyses of eight Bronze Age swords 
from Austria: The question of ‘stabbing’ or ’cut-and-thrust’ 
weapons, Journal of Archaeological Science: Reports, 33,
(2020), 102521, Instrument: GEM

D Macdougal, S Williams, D Prabhakaran, RI Bewley, DJ 
Voneshen, R Coldea, Avoided quasiparticle decay and 
enhanced excitation continuum in the spin-1/2 near-
Heisenberg triangular antiferromagnet Ba3CoSb2O9,
Physical Review B, 102, (2020), 64421, Instrument: LET

S Mallick, AS Gibbs, W Zhang, PS Halasyamani, NA 
Benedek, MA Hayward, The Polar Structures of KNdNb2O7

and KNdTa2O7, Chemistry of Materials, 32, (2020), 7965, 
Instrument: HRPD

S Marik, D Singh, B Gonano, F Veillon, D Pelloquin, Y Bréard, 
Long range magnetic ordering and magneto-(di) electric 
effect in a new class of high entropy spinel oxide, Scripta 
Materialia, 183, (2020), 107, Instrument: GENERAL

S Marik, D Singh, B Gonano, F Veillon, D Pelloquin, Y Bréard, 
Enhanced magnetic frustration in a new high entropy 
diamond lattice spinel oxide, Scripta Materialia, 186, (2020), 
366, Instrument: GENERAL

MPM Marques, ALM Batista de Carvalho, AP Mamede, 
A Dopplapudi, V García Sakai, LAE Batista de Carvalho, 
Role of intracellular water in the normal-to-cancer 
transition in human cells - insights from quasi-elastic 
neutron scattering, Structural Dynamics, 7, (2020), 54701, 
Instrument: BIO-LAB, OSIRIS

MPM Marques, ALM Batista de Carvalho, AP Mamede, 
S RudiĆ, A Dopplapudi, V García Sakai, LAE Batista de 
Carvalho, Intracellular water as a mediator of anticancer 
drug action, International Reviews in Physical Chemistry, 39,
(2020), 67, Instruments: OSIRIS, TOSCA

MPM Marques, AL Batista de Carvalho, AP Mamede, A 
Dopplapudi, S Rudić, M Tyagi, V Garcia Sakai, LA Batista 
de Carvalho, A New Look into the Mode of Action of 
Metal-Based Anticancer Drugs, Molecules, 25, (2020), 246, 
Instrument: TOSCA

JA Martínez-González, PK Nandi, NJ English, AA Gowen, 
Infrared spectra and density of states at the interface 
between water and protein: Insights from classical 
molecular dynamics, Chemical Physics Letters, 757, (2020), 
137867, Instrument: GENERAL
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Publications

M Marttinen, J Angot, A Annaluru, P Jardin, T Kalvas, H 
Koivisto, S Kosonen, R Kronholm, L Maunoury, O Tarvainen, 
V Toivanen, P Ujic, Estimating ion confinement times 
from beam current transients in conventional and charge 
breeder ECRIS, Review of Scientific Instruments, 91, (2020), 
13304, Instrument: ACCEL

SK Matam, C Moffat, P Hellier, M Bowker, IP Silverwood, 
CRA Catlow, SD Jackson, J Craswell, PP Wells, SF 
Parker, EK Gibson, Investigation of MoOx/Al2O3 under 
Cyclic Operation for Oxidative and Non-Oxidative 
Dehydrogenation of Propane, Catalysts, 10, (2020), 1370, 
Instruments: MAPS, TOSCA

G Mathew, SLL Silva, A Jain, A Mohan, DT Adroja, V Garcia 
Sakai, CV Tomy, A Banerjee, R Goreti, AV N., R Singh, D 
Jaiswal-Nagar, Experimental realization of multipartite 
entanglement via quantum Fisher information in a uniform 
antiferromagnetic quantum spin chain, Physical Review 
Research, 2, (2020), 43329, Instrument: ALF, GEM, IRIS

D Matras, A Vamvakeros, S Jacques, N Grosjean, B Rollins, 
S Poulston, GBG Stenning, H Godini, J Drnec, RJ Cernik, AM 
Beale, Effect of thermal treatment on the stability of Na-
Mn-W/SiO2 Catalyst for the Oxidative Coupling of Methane, 
Faraday Discussions, (2020), Instrument: MAT-CHAR

N Matsubara, E Nocerino, OK Forslund, A Zubayer, K 
Papadopoulos, D Andreica, J Sugiyama, R Palm, Z 
Guguchia, SP Cottrell, T Kamiyama, T Saito, A Kalaboukhov, 
Y Sassa, T Masese, M Mänsson, Magnetism and ion 
diffusion in honeycomb layered oxide K2Ni2TeO6, Scientific 
Reports, 10, (2020), 18305, Instruments: MUONS, EMU

L Matthews, Ż Przybyłowicz, SE Rogers, P Bartlett, AJ 
Johnson, R Sochon, WH Briscoe, The curious case of SDS 
self-assembly in glycerol: Formation of a lamellar gel, 
Journal of Colloid and Interface Science, 572, (2020), 384, 
Instruments: LOQ, SANS2D

L Maunoury, M Dubois, P Delahaye, A Annaluru, O Bajeat, 
R Frigot, S Hormigos, B Jacquot, P Jardin, B Osmond, U 
Predrag, B Retailleau, A Savalle, V Toivanen, J Thomas, 
J Angot, P Sole, T Lamy, H Koivisto, M Marttinen, O 
Tarvainen, Charge breeding at GANIL: Improvements, 
results, and comparison with the other facilities, Review 
of Scientific Instruments, 91, (2020), 23315, Instrument: 
ACCEL

G Mauri, I Apostolidis, M Christensen, A Glavic, C Lai, 
A Laloni, F Messi, AL Olsson, L Robinson, J Stahn, P 
Svensson, R Hall-Wilton, F Piscitelli, The Multi-Blade Boron-
10-based neutron detector performance using a focusing 
reflectometer, Journal of Instrumentation, 15, (2020), 
Instrument: GENERAL

T Mawodza, G Burca, S Casson, M Menon, Wheat root 
system architecture and soil moisture distribution in an 
aggregated soil using neutron computed tomography, 
Geoderma, 359, (2020), 113988, Instrument: IMAT

M McAllister, C Boulho, C Brennan, SF Parker, D Lennon, 
Towards Sustained Product Formation in the Liquid Phase 
Hydrogenation of Mandelonitrile Over a Pd/C Catalyst, 
Organic Process Research & Development, 24, (2020), 1112, 
Instrument: MERLIN

PA McClarty, AD Hillier, DT Adroja, DD Khalyavin, S 
Rayaprol, P Manuel, W Kockelmann, EV Sampathkumaran, 
Non-collinear Order and Spin-Orbit Coupling in Sr3ZnIrO6,
Journal of the Physical Society of Japan, 89, (2020), 64703, 
Instruments: MUONS, GEM, GEN, MERLIN, MuSR, THEORY, 
WISH

I McClelland, B Johnston, PJ Baker, M Amores, EJ Cussen, 
SA Corr, Muon Spectroscopy for Investigating Diffusion 
in Energy Storage Materials, Annual Review of Materials 
Research, 50, (2020), 371, Instrument: MUONS

I McKenzie, D Cordoni-Jordan, J Cannon, SP Cottrell, 
Dynamics of polystyrene probed by muon spin 
spectroscopy, Journal of Physics: Condensed Matter, 33,
(2020), 65102, Instrument: MUONS, EMU

GM McNally, AM Arévalo-López, F Guillou, P Manuel, JP 
Attfield, Evolution of cation and spin orders in the double-
double-double perovskite series CaxMn2-xFeReO6, Physical 
Review Materials, 4, (2020), 64408, Instrument: WISH

JA McNulty, AS Gibbs, P Lightfoot, FD Morrison, Phase 
transitions in the hexagonal tungsten bronze RbNbW2O9,
Journal of Solid State Chemistry, (2020), 121275, 
Instrument: HRPD

JA McNulty, D Pesquera, J Gardner, A Rotaru, HY Playford, 
MG Tucker, MA Carpenter, FD Morrison, Local Structure 
and Order-Disorder Transitions in ‘Empty’ Ferroelectric 
Tetragonal Tungsten Bronzes, Chemistry of Materials, 32,
(2020), 8492, Instrument: POLARIS

M Mena, N Hänni, S Ward, E Hirtenlechner, R Bewley, C 
Hubig, U Schollwӧck, B Normand, K Krämer, D McMorrow, 
C Rüegg, Thermal Control of Spin Excitations in the 
Coupled Ising-Chain Material RbCoCl3, Physical Review 
Letters, 124, (2020), 257201, Instrument: LET

A Meurisse, C Cazzaniga, C Frost, A Barnes, A Makaya, 
M Sperl, Neutron radiation shielding with sintered lunar 
regolith, Radiation Measurements, 132, (2020), 106247, 
Instrument: CHIPIR
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Publications

S Miao, J Wood, HJ Jiang, S Imberti, R Atkin, G Warr, 
Unusual origin of choline phenylalaninate ionic liquid 
nanostructure, Journal of Molecular Liquids, 319, (2020), 
114327, Instrument: SANDALS

X Miao, Y Gong, L Caron, Y You, G Xu, D Sheptyakov, 
P Manuel, F Qian, Y Zhang, F Xu, N van Dijk, E Brück, 
Switching the magnetostructural coupling in MnCoGe-
based magnetocaloric materials, Physical Review Materials,
4, (2020), 104407, Instrument: WISH

SES Michel, SE Rogers, WH Briscoe, MC Galan, Tunable 
Thiol-Ene Photo-Cross-Linked Chitosan-Based Hydrogels 
for Biomedical Applications, ACS Applied Bio Materials, 3,
(2020), 8075, Instrument: GENERAL

SSE Michel, A Kilner, J Eloi, SE Rogers, WH Briscoe, MC 
Galan, Norbornene-Functionalized Chitosan Hydrogels and 
Microgels via Unprecedented Photoinitiated Self-Assembly 
for Potential Biomedical Applications, ACS Applied Bio 
Materials, 3, (2020), 5253, Instrument: SANS2D

PH Michels-Brito, A Malfatti-Gasperini, L Mayr, X Puentes-
Martinez, RP TenÓrio, DR Wagner, KD Knudsen, K Araki, RG 
Oliveira, J Breu, LP Cavalcanti, JO Fossum, Unmodified Clay 
Nanosheets at the Air-Water Interface, Langmuir, (2020), 0, 
Instrument: GENERAL

A Mielewczyk-Gryń, S Wachowski, A Witkowska, K 
Dzierzgowski, W Skubida, K Świerczek, A Regoutz, DJ 
Payne, S Hull, H Zhang, I Abrahams, M Gazda, Antimony 
substituted lanthanum orthoniobate proton conductor - 
Structure and electronic properties, Journal of the American 
Ceramic Society, 103, (2020), 6575, Instrument: POLARIS

ZA Mikhaylovskaya, I Abrahams, SA Petrova, E Buyanova, 
NV Tarakina, DV Piankova, MV Morozova, Structural, 
photocatalytic and electroconductive properties of 
bismuth-substituted CaMoO4, Journal of Solid State 
Chemistry, (2020), 121627, Instrument: POLARIS

E Mocchiutti, A Adamczak, D Bakalov, G Baldazzi, R 
Benocci, R Bertoni, M Bonesini, V Bonvicini, H Cabrera 
Morales, F Chignoli, M Clemenza, L Colace, M Danailov, P 
Danev, A de Bari, C De Vecchi, M De Vincenzi, E Furlanetto, 
F Fuschino, K Gadedjisso-Tossou, D Guffanti, K Ishida, C 
Labanti, V Maggi, R Mazza, A Menegolli, G Morgante, M 
Nastasi, J Niemela, C Pizzolotto, A Pullia, R Ramponi, L 
Rignanese, M Rossella, N Rossi, M Stoilov, L Stoychev, L 
Tortora, E Vallazza, G Zampa, A Vacchi, First measurement 
of the temperature dependence of muon transfer rate from 
muonic hydrogen atoms to oxygen, Physics Letters A, 384,
(2020), 126667, Instrument: RIKEN

KT Mukaddem, PA Chater, LR Devereux, OK Al Bahri, A 
Jain, JM Cole, Dye-Anchoring Modes at the Dye center 
dot center dot center dot TiO2 Interface of N3-and N749-
Sensitized Solar Cells Revealed by Glancing-Angle 
Pair Distribution Function Analysis, Journal of Physical 
Chemistry C, 124, (2020), 11935, Instrument: GENERAL

P Mukherjee, JAM Paddison, C Xu, Z Ruff, AR Wildes, DA 
Keen, RI Smith, CP Grey, SE Dutton, Sample Dependence 
of Magnetism in the Next-Generation Cathode Material 
LiNi0.8Mn0.1Co0.1O2, Inorganic Chemistry, 60, (2020), 263, 
Instrument: GEM

S Mukherjee, SW Jung, SF Weber, C Xu, D Qian, X Xu, 
PK Biswas, TK Kim, LC Chapon, MD Watson, JB Neaton, 
C Cacho, Fermi-crossing Type-II Dirac fermions and 
topological surface states in NiTe2, Scientific Reports, 10,
(2020), 12957, Instrument: GENERAL

OHJ Mustonen, CE Pughe, HC Walker, HM Mutch, GBG 
Stenning, FC Coomer, EJ Cussen, Diamagnetic d-Orbitals 
Drive Magnetic Structure Selection in the Double Perovskite 
Ba2MnTeO6, Chemistry of Materials, 32, (2020), 7070, 
Instrument: MERLIN

H Mutch, O Mustonen, HC Walker, PJ Baker, GBG Stenning, 
FC Coomer, EJ Cussen, Long- and short-range magnetism 
in the frustrated double perovskite Ba2MnWO6, Physical 
Review Materials, 4, (2020), 14408, Instruments: EMU, GEM, 
LET, MAT-CHAR-LAB, MUONS

G Náfrádi E Horváth M Kollár A Horváth P Andričević A 
Sienkiewicz L Forró B Náfrádi, Radiation detection and 
energy conversion in nuclear reactor environments by 
hybrid photovoltaic perovskites, Energy Conversion and 
Management, 205, (2020), 112423, Instrument: GENERAL

G Náfrádi, A Orszulik, J Cooper, B Hicks, D Turner, W 
Halcrow, A Jackson, S Lilley, Shielding considerations for 
ESS LoKI, Journal of Neutron Research, 22, (2020), 119, 
Instrument: GENERAL

A Nag, H Robarts, F Wenzel, J Li, H Elnaggar, R Wang, A 
Walters, M García-Fernández, F de Groot, M Haverkort, K 
Zhou, Many-Body Physics of Single and Double Spin-Flip 
Excitations in NiO, Physical Review Letters, 124, (2020), 
67202, Instrument: MAT-CHAR

A Nag, M Zhu, M Bejas, J Li, H Robarts, H Yamase, A 
Petsch, D Song, H Eisaki, A Walters, M García-Fernández, 
A Greco, S Hayden, K Zhou, Detection of Acoustic 
Plasmons in Hole-Doped Lanthanum and Bismuth 
Cuprate Superconductors Using Resonant Inelastic X-Ray 
Scattering, Physical Review Letters, 125, (2020), 257002, 
Instrument: MAT-CHAR
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Publications

T Nan, CX Quintela, J Irwin, G Gurung, DF Shao, J Gibbons, 
N Campbell, K Song, S- Choi, L Guo, RD Johnson, P Manuel, 
RV Chopdekar, I Hallsteinsen, T Tybell, PJ Ryan, J- Kim, Y 
Choi, PG Radaelli, DC Ralph, EY Tsymbal, MS Rzchowski, 
CB Eom, Controlling spin current polarization through non-
collinear antiferromagnetism, Nature Communications, 11,
(2020), 4671, Instrument: WISH

A Navarro-López, C Ioannidou, EM van der Wal, Z 
Arechabaleta, R van den Oever, MN Verleg, RM Dalgliesh, 
J Sykora, FA Akeroyd, N Geerlofs, J Sietsma, C Pappas, 
AA van Well, SE Offerman, Furnace for in situ and 
simultaneous studies of nano-precipitates and phase 
transformations in steels by SANS and neutron diffraction, 
Review of Scientific Instruments, 91, (2020), 123903, 
Instrument: LARMOR

M Nayak, D Blosser, A Zheludev, F Mila, Magnetic-Field-
Induced Bound States in Spin-½ Ladders, Physical Review 
Letters, 124, (2020), 87203, Instrument: LET

S Nayak, SS Das, BB Singh, TR Charlton, CJ Kinane, S 
Bedanta, Study of the magnetic interface and its effect in 
Fe/NiFe bilayers of alternating order, RSC Advances, 10,
(2020), 34266, Instrument: POLREF

A Nearchou, J Armstrong, K Butler, PR Raithby, A 
Sartbaeva, Differentiating the Role of Organic Additives to 
Assemble Open Framework Aluminosilicate Zeolites Using 
INS Spectroscopy, Physical Chemistry Chemical Physics,
22, (2020), 14177, Instrument: TOSCA

V Nele, CE Schutt, JP Wojciechowski, W Kit-Anan, JJ 
Doutch, JPK Armstrong, MM Stevens, Ultrasound-Triggered 
Enzymatic Gelation, Advanced Materials, 32, (2020), 
1905914, Instrument: SANS2D

JE Nielsen, N Kӧnig, S Yang, MWA Skoda, A Maestro, H 
Dong, M Cárdenas, R Lund, Lipid membrane interactions 
of self-assembling antimicrobial nanofibers: effect of 
PEGylation, RSC Advances, 10, (2020), 35329, Instruments: 
INTER, SANS2D

D Niether, M Sarter, BW Koenig, J Fitter, AM Stadler, S 
Wiegand, Thermophoresis: The Case of Streptavidin and 
Biotin, Polymers, 12, (2020), 376, Instrument: GENERAL

SE Nikitin, DG Franco, J Kwon, R Bewley, A Podlesnyak, A 
Hoser, MM Koza, C Geibel, O Stockert, Gradual pressure-
induced enhancement of magnon excitations in CeCoSi, 
Physical Review B, 101, (2020), 214426, Instrument: LET

G Nilsen, K Brown, L Mangin-Thro, W Clancy, B Giroud, C 
Dewhurst, A Wildes, A proposed upgrade for the polarized 
cold neutron spectrometer, D7, Nuclear Instruments and 
Methods in Physics Research Section A Accelerators 
Spectrometers Detectors and Associated Equipment, 951,
(2020), 162990, Instrument: GENERAL

K Nishimura, K Matsuda, SW Lee, I Watanabe, MA Jawad, 
T Matsuzaki, Time Dependence of Muon Spin Relaxation 
Rate in Aluminum and Al-1.6%Mg2Si Alloy, Materials 
Science Forum, 985, (2020), 10, Instrument: RIKEN

K Niskanen, AD Touboul, RC Germanicus, A Michez, A 
Javanainen, F Wrobel, J Boch, V Pouget, F Saigne, Impact 
of Electrical Stress and Neutron Irradiation on Reliability 
of Silicon Carbide Power MOSFET, IEEE Transactions on 
Nuclear Science, 67, (2020), 1365, Instrument: CHIPIR

MM Nolasco, CF Araujo, S Thiyagarajan, S Rudić, PD Vaz, 
AJD Silvestre, PJA Ribeiro-Claro, AF Sousa, Asymmetric 
Monomer, Amorphous Polymer? Structure-Property 
Relationships in 2,4-FDCA and 2,4-PEF, Macromolecules,
53, (2020), 1380, Instrument: TOSCA

R Nordstrӧm, KL Browning, E Parra-Ortiz, LSE Damgaard, 
SM Häffner, A Maestro, RA Campbell, JF Cooper, M 
Malmsten, Membrane interactions of antimicrobial peptide-
loaded microgels, Journal of Colloid and Interface Science, 
562, (2020), 322, Instrument: OFFSPEC

MM Nygård, WA Sławiński, G Ek, MH Sørby, M Sahlberg, 
DA Keen, BC Hauback, Local order in high-entropy alloys 
and associated deuterides - a total scattering and Reverse 
Monte Carlo study, Acta Materialia, 199, (2020), 504, 
Instrument: POLARIS

MM Nygård, ØS Fjellvåg, MH Sørby, K Sakaki, K Ikeda, J 
Armstrong, P Vajeeston, WA Sławiński, H Kim, A Machida, 
Y Nakamura, BC Hauback, The average and local structure 
of TiVCrNbDx (x=0,2.2,8) from total scattering and neutron 
spectroscopy, Acta Materialia, 205, (2020), 116496, 
Instrument: TOSCA

SE O’Sullivan, E Montoya, S Sun, J George, C Kirk, MC 
Dixon Wilkins, PF Weck, E Kim, KS Knight, NC Hyatt, Crystal 
and Electronic Structures of A2NaIO6 Periodate Double 
Perovskites (A=Sr,Ca,Ba): Candidate Wasteforms for I-129 
Immobilization, Inorganic Chemistry, 59, (2020), 18407, 
Instrument: POLARIS
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Publications

K Oinuma, N Okano, H Tsunakawa, S Michimura, T 
Kobayashi, H Taniguchi, K Satoh, J Angel, I Watanabe, Y 
Ishii, H Okamoto, T Itou, Spin structure at zero magnetic 
field and field-induced spin reorientation transitions in 
a layered organic canted antiferromagnet bordering a 
superconducting phase, Physical Review B, 102, (2020), 
35102, Instrument: RIKEN

RC Oliver, W Potrzebowski, SM Najibi, MN Pedersen, L 
Arleth, N Mahmoudi, I André, Assembly of Capsids from 
Hepatitis B Virus Core Protein Progresses through Highly 
Populated Intermediates in the Presence and Absence of 
RNA, ACS Nano, 14, (2020), 10226, Instrument: GENERAL

EA Olivetti, JM Cole, E Kim, O Kononova, G Ceder, TY Han, 
AM Hiszpanski, Data-driven materials research enabled by 
natural language processing and information extraction, 
Applied Physics Reviews, 7, (2020), 41317, Instrument: 
GENERAL

E Olsson, J Cottom, H Au, Z Guo, ACS Jensen, H Alptekin, 
AJ Drew, M Titirici, Q Cai, Elucidating the Effect of Planar 
Graphitic Layers and Cylindrical Pores on the Storage and 
Diffusion of Li, Na, and K in Carbon Materials, Advanced 
Functional Materials, 30, (2020), 1908209, Instrument: 
MAT-CHAR

AJ O’Malley, V García Sakai, N Dimitratos, W Jones, C 
Catlow, SF Parker, Octane isomer dynamics in H-ZSM-5 as 
a function of Si/Al ratio: a quasi-elastic neutron scattering 
study, Philosophical Transactions of the Royal Society 
A:  Mathematical Physical and Engineering Sciences, 378,
(2020), 20200063, Instrument: OSIRIS

T Omojola, IP Silverwood, AJ O’Malley, Molecular behaviour 
of methanol and dimethyl ether in H-ZSM-5 catalysts as 
a function of Si/Al ratio: a quasielastic neutron scattering 
study, Catalysis Science & Technology, 10, (2020), 4305, 
Instrument: OSIRIS

Y Onodera, S Kohara, PS Salmon, A Hirata, N Nishiyama, 
S Kitani, A Zeidler, M Shiga, A Masuno, H Inoue, S Tahara, 
A Polidori, HE Fischer, T Mori, S Kojima, H Kawaji, AI 
Kolesnikov, MB Stone, MG Tucker, MT McDonnell, AC 
Hannon, Y Hiraoka, I Obayashi, T Nakamura, J Akola, Y Fujii, 
K Ohara, T Taniguchi, O Sakata, Structure and properties 
of densified silica glass: characterizing the order within 
disorder, NPG Asia Materials, 12, (2020), 85, Instrument: 
GEM

D Onorati, G Romanelli, P Ulpiani, C Cazzaniga, E Preziosi, 
L Arcidiacono, G Festa, C Andreani, R Senesi, MC Morone, 
FLUKA simulations and benchmark measurements 
of the YAP(Ce) scintillators installed on the VESUVIO 
spectrometer, Nuclear Instruments and Methods in 
Physics Research Section A Accelerators Spectrometers 
Detectors and Associated Equipment, 969, (2020), 164012, 
Instrument: VESUVIO, INES

D Opherden, N Nizar, K Richardson, JC Monroe, MM 
Turnbull, M Polson, S Vela, WJA Blackmore, PA Goddard, 
J Singleton, ES Choi, F Xiao, RC Williams, T Lancaster, FL 
Pratt, SJ Blundell, Y Skourski, M Uhlarz, AN Ponomaryov, 
SA Zvyagin, J Wosnitza, M Baenitz, I Heinmaa, R Stern, H 
Kühne, CP Landee, Extremely well isolated two-dimensional 
spin-1/2 antiferromagnetic Heisenberg layers with a small 
exchange coupling in the molecular-based magnet CuPOF, 
Physical Review B, 102, (2020), 64431, Instrument: MUONS, 
EMU

F Orlandi, A Çakır, P Manuel, DD Khalyavin, M Acet, L 
Righi, Neutron diffraction and symmetry analysis of the 
martensitic transformation in Co-doped Ni2MnGa, Physical 
Review B, 101, (2020), 94105, Instrument: WISH

E Pachoud, J Cumby, J Wright, B Raguž, R Glaum, P Attfield, 
Electronic origin of negative thermal expansion in V2OPO4,
Chemical Communications, 56, (2020), 6523, Instrument: 
HRPD

NM Padial, B Lerma-Berlanga, N Almora-Barrios, J Castells-
Gil, I da Silva, M de la Mata, SI Molina, J Hernández-Saz, 
AE Platero-Prats, S Tatay, C MartÍ-Gastaldo, Heterometallic 
Titanium-Organic Frameworks by Metal-Induced Dynamic 
Topological Transformations, Journal of the American 
Chemical Society, 142, (2020), 6638, Instrument: GENERAL

SC Pal, S Chand, AG Kumar, PGM Mileo, I Silverwood, G 
Maurin, S Banerjee, SM Elahi, MC Das, A Co(ii)-coordination 
polymer for ultrahigh superprotonic conduction: an 
atomistic insight through molecular simulations and QENS 
experiments, Journal of Materials Chemistry A: Materials for 
energy and sustainability, 8, (2020), 7847, Instrument: IRIS

F Pan, KH Aaron Lau, PB Messersmith, JR Lu, X Zhao, 
Interfacial Assembly Inspired by Marine Mussels and 
Antifouling Effects of Polypeptoids: A Neutron Reflection 
Study, Langmuir, 36, (2020), 12309, Instrument: SURF

S Panja, AM Fuentes-Caparrós, ER Cross, L Cavalcanti, 
DJ Adams, Annealing Supramolecular Gels by a Reaction 
Relay, Chemistry of Materials, 32, (2020), 5264, Instrument: 
SANS2D
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Publications

M Papachristodoulou, J Doutch, HSB Leung, A Church, T 
Charleston, LA Clifton, PD Butler, CJ Roberts, DG Bracewell, 
In situ neutron scattering of antibody adsorption during 
protein A chromatography, Journal of Chromatography A,
1617, (2020), 460842, Instrument: SANS2D

N Paracini, LA Clifton, JH Lakey, Studying the surfaces of 
bacteria using neutron scattering: finding new openings for 
antibiotics, Biochemical Society Transactions, 48, (2020), 
2139, Instrument: GENERAL

P Park, K Park, T Kim, Y Kousaka, KH Lee, T Perring, 
J Jeong, U Stuhr, J Akimitsu, M Kenzelmann, J Park, 
Momentum-Dependent Magnon Lifetime in the Metallic 
Noncollinear Triangular Antiferromagnet CrB2, Physical 
Review Letters, 125, (2020), 27202, Instrument: MAPS

SF Parker, AJ Ramirez-Cuesta, LL Daemen, The structure 
and vibrational spectroscopy of cryolite, Na3AlF6, RSC 
Advances, 10, (2020), 25856, Instrument: GENERAL

SF Parker, U Klehm, PW Albers, Differences in the 
morphology and vibrational dynamics of crystalline, glassy 
and amorphous silica - commercial implications, Materials 
Advances, 1, (2020), 749, Instruments: MAPS, MARI, 
TOSCA

SF Parker, H Cavaye, SK Callear, Structure and Dynamics of 
the Superprotonic Conductor Caesium Hydrogen Sulfate, 
CsHSO4, Molecules, 25, (2020), 1271, Instruments: MAPS, 
SANDALS, TOSCA

SF Parker, EJ Revill-Hivet, DW Nye, MJ Gutmann, Structure 
and vibrational spectroscopy of lithium and potassium 
methanesulfonates, Royal Society Open Science, 7, (2020), 
200776, Instrument: TOSCA, MAT-CHAR-LAB

S Parnell, A van Well, J Plomp, R Dalgliesh, N Steinke, J 
Cooper, N Geerits, K Steffen, W Snow, V de Haan, Search 
for exotic spin-dependent couplings of the neutron with 
matter using spin-echo based neutron interferometry, 
Physical Review D, 101, (2020), 122002, Instrument: 
OFFSPEC

E Parra-Ortiz, S Malekkhaiat Häffner, T Saerbeck, 
MWA Skoda, KL Browning, M Malmsten, Oxidation of 
Polyunsaturated Lipid Membranes by Photocatalytic 
Titanium Dioxide Nanoparticles: Role of pH and Salinity, 
ACS Applied Materials & Interfaces, 12, (2020), 32446, 
Instrument: POLREF

L Patel, O Mansour, H Bryant, W Abdullahi, RM Dalgliesh, 
PC Griffiths, Interaction of Low Molecular Weight 
Poly(diallyldimethylammonium chloride) and Sodium 
Dodecyl Sulfate in Low Surfactant-Polyelectrolyte Ratio, 
Salt-Free Solutions, Langmuir, 36, (2020), 8815, Instrument: 
LARMOR

GM Paternò, G Bondelli, V Garcia Sakai, V Sesti, C Bertarelli, 
G Lanzani, The Effect of an Intramembrane Light-Actuator 
on the Dynamics of Phospholipids in Model Membranes 
and Intact Cells, Langmuir, 36, (2020), 11517, Instrument: 
IRIS

J Penfold, RK Thomas, Counterion Condensation, the 
Gibbs Equation, and Surfactant Binding: An Integrated 
Description of the Behavior of Polyelectrolytes and Their 
Mixtures with Surfactants at the Air-Water Interface, 
Journal of Physical Chemistry B, 124, (2020), 6074, 
Instrument: GENERAL

GE Perez, A Alkorbi, A Iraqi, F Bastianini, E Pineda, SM King, 
ADF Dunbar, Interchain Spacing and Screening Length 
Modification of PSS Backbone Chains in Zwitterion-Doped 
Poly(3,4- Ethylenedioxythiophene):Polystyrene Sulfonate, 
Journal of Surface Investigation: X-ray, Synchrotron and 
Neutron Techniques, 14, (2020), Instrument: LOQ

A Perrichon, N Torino, E Jedvik Granhed, Y Lin, SF Parker, 
M Jiménez-Ruiz, M Karlsson, PF Henry, Local Coordination 
Environments and Vibrational Dynamics of Protons in 
Hexagonal and Cubic Sc-Doped BaTiO3 Proton-Conducting 
Oxides, Journal of Physical Chemistry C, 124, (2020), 8643, 
Instruments: MAPS, TOSCA

A Perrichon, E Jedvik Granhed, G Romanelli, A Piovano, 
A Lindman, P Hyldgaard, G Wahnstrӧm, M Karlsson, 
Unraveling the Ground-State Structure of BaZrO3 by 
Neutron Scattering Experiments and First-Principles 
Calculations, Chemistry of Materials, 32, (2020), 2824, 
Instrument: VESUVIO

TG Perring, DT Adroja, JDM Champion, G Aeppli, 
G Chaboussant, T Kimura, Y Tokura, P Manuel, 
Antiferromagnetic fluctuations and charge carrier 
localization in ferromagnetic bilayer manganites: electrical 
resistivity scales exponentially with short-range order 
controlled by temperature and magnetic field, Journal of 
Physics: Condensed Matter, 32, (2020), 374013, Instrument: 
HET, MAPS, PRISMA
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Publications

AE Phillips, G Cai, F Demmel, Rotational dynamics of the 
imidazolium ion in cyanide-bridged dielectric framework 
materials, Chemical Communications, 56, (2020), 11791, 
Instrument: OSIRIS

D Pierre-Antoine, F Jamal, I Nadjib, C Michel, S kabra, J 
Kelleher, G Baptiste, G David, Temperature effect on strain-
induced phase transformation of cobalt, Materials Letters,
281, (2020), 128812, Instrument: ENGIN-X

A Pietropaolo, M Angelone, R Bedogni, N Colonna, A Hurd, 
A Khaplanov, F Murtas, M Pillon, F Piscitelli, E Schooneveld, 
K Zeitelhack, Neutron detection techniques from μeV to 
GeV, Physics Reports, 875, (2020), 1, Instruments: VESUVIO, 
INES, LARMOR, CRISP

GA Pilkington, A Oleshkevych, P Pedraz, S Watanabe, 
M Radiom, AB Reddy, A Vorobiev, S Glavatskih, MW 
Rutland, Electroresponsive structuring and friction of a 
non-halogenated ionic liquid in a polar solvent: effect of 
concentration, Physical Chemistry Chemical Physics, 22,
(2020), 19162 Instrument: INTER

GA Pilkington, R Welbourn, A Oleshkevych, S Watanabe, 
P Pedraz, M Radiom, S Glavatskih, MW Rutland, Effect of 
water on the electroresponsive structuring and friction 
in dilute and concentrated ionic liquid lubricant mixtures, 
Physical Chemistry Chemical Physics, 22, (2020), 28191, 
Instrument: INTER

F Piscitelli, G Mauri, A Laloni, R Hall-Wilton, Verification 
of He-3 proportional counters - fast neutron sensitivity 
through a comparison with He-4 detectors, European 
Physical Journal Plus, 135, (2020), 577, Instrument: 
GENERAL

HY Playford, Variations in the local structure of nano-sized 
anatase TiO2, Journal of Solid State Chemistry, 288, (2020), 
121414, Instrument: POLARIS

A Polidori, A Zeidler, PS Salmon, Structure of As-Se glasses 
by neutron diffraction with isotope substitution, The Journal 
of Chemical Physicsh, 153, (2020), 154507, Instrument: 
GEM

DE Pooley, JWL Lee, FA Akeroyd, O Arnold, M Hart, JJ John, 
PM Kadletz, W Kockelmann, T Minniti, C Moreton-Smith, 
M Morgano, NJ Rhodes, EM Schooneveld, I Sedgwick, C 
Vallance, R Woracek, Energy Resolved Imaging using the 
GP2 Detector: Progress in Instrumentation, Methods and 
Data Analysis, Materials Research Proceedings, 15, (2020), 
35, Instrument: GENERAL

M Potter, A Najer, A Klӧckner, S Zhang, MN Holme, V Nele, 
J Che, L Massi, J Penders, C Saunders, JJ Doutch, AM 
Edwards, O Ces, MM Stevens, Controlled Dendrimersome 
Nanoreactor System for Localized Hypochlorite-
Induced Killing of Bacteria, ACS Nano, 14, (2020), 17333, 
Instrument: SANS2D

E Pradal-Velázquez, F Yang, DC Sinclair, Synthesis and 
characterization of a pyrochlore solid solution in the Na2O-
Bi2O3-TiO2 system, Journal of the American Ceramic Society,
103, (2020), 6801, Instrument: POLARIS

CL Prajapat, H Bhatt, Y Kumar, TVC Rao, PK Mishra, G 
Ravikumar, CJ Kinane, B Satpati, A Caruana, S Langridge, 
S Basu, S Singh, Interface-Induced Magnetization and 
Exchange Bias in LSMO/BFO Multiferroic Heterostructures, 
ACS Applied Electronic Materials, 2, (2020), 2636, 
Instrument: POLREF

AJ Princep, HL Feng, YF Guo, F Lang, HM Weng, P Manuel, 
D Khalyavin, A Senyshyn, MC Rahn, YH Yuan, Y Matsushita, 
SJ Blundell, K Yamaura, AT Boothroyd, Magnetically driven 
loss of centrosymmetry in metallic Pb2CoOsO6, Physical 
Review B, 102, (2020), 104410, Instrument: WISH

F Principato, S Altieri, L Abbene, F Pintacuda, Accelerated 
Tests on Si and SiC Power Transistors with Thermal, 
Fast and Ultra-Fast Neutrons, Sensors, 20, (2020), 3021, 
Instrument: CHIPIR

CG Pruteanu, V Naden Robinson, N Ansari, A Hassanali, 
S Scandolo, JS Loveday, Squeezing Oil into Water under 
Pressure: Inverting the Hydrophobic Effect, Journal of 
Physical Chemistry Letters, 11, (2020), 4826, Instrument: 
PEARL

MR Ramadhan, I Ramli, DP Sari, B Kurniawan, A Manaf, MI 
Mohamed-Ibrahim, S Sulaiman, I Watanabe, Spin Alignment 
Studies on the Muon-Site Determination in La2CuO4, Key 
Engineering Materials, 860, (2020), 154, Instrument: RIKEN

A Reid, M Marshall, I Martinez, S Moorby, T Connolley, M 
Mostafavi, S Kabra, Measurement of strain evolution in 
overloaded roller bearings using time-of-flight neutron 
diffraction, Materials & Design, 190, (2020), 108571, 
Instrument: ENGIN-X

AR Rennie, A Engberg, O Eriksson, RM Dalgliesh, 
Understanding neutron absorption and scattering in a 
polymer composite material, Nuclear Instruments and 
Methods in Physics Research Section A Accelerators 
Spectrometers Detectors and Associated Equipment, 984,
(2020), 164613, Instrument: LARMOR
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Publications

CJ Ridley, NP Funnell, C Offer, CL Bull, A simple system for 
neutron diffraction at 4 K and elevated pressures, Review 
of Scientific Instruments, 91, (2020), 63302, Instrument: 
PEARL

CJ Ridley, NP Funnell, CL Bull, H Kohlmann, Neutron 
diffraction study of the α- to β- phase transition in BaD2

under high pressure, Solid State Communications, 318,
(2020), 113965, , Instrument: PEARL

J Robledo, J Dawidowski, JM Damián, G Škoro, C Bovo, G 
Romanelli, Measurement of neutron total cross sections 
at the VESUVIO spectrometer, Nuclear Instruments and 
Methods in Physics Research Section A Accelerators 
Spectrometers Detectors and Associated Equipment, 971,
(2020), 164096, Instrument: VESUVIO

A Rosu-Finsen, A Amon, JA Armstrong, F Fernandez-
Alonso, CG Salzmann, Deep-Glassy Ice VI Revealed with 
a Combination of Neutron Spectroscopy and Diffraction, 
Journal of Physical Chemistry Letters, 11, (2020), 1106, 
Instrument: TOSCA

LF Ruppert, AM Jubb, TF Headen, TG Youngs, B Bandli, 
Impacts of Mineralogical Variation on CO2 Behavior in 
Small Pores from Producing Intervals of the Marcellus 
Shale: Results from Neutron Scattering, Energy & Fuels, 34,
(2020), 2765, Instrument: NIMROD

P Russotto, E De Filippo, EV Pagano, L Acosta, L Auditore, T 
Cap, G Cardella, S De Luca, E Geraci, B Gnoffo, G Lanzalone, 
I Lombardo, C Maiolino, NS Martorana, T Minniti, S Norella, 
A Pagano, M Papa, E Piasecki, S Pirrone, G Politi, F Porto, 
L Quattrocchi, F Rizzo, E Rosato, K Siwek-Wilczyńska, 
A Trifirò, M Trimarchi, G Verde, J Wilczyński, Dynamical 
versus statistical production of Intermediate Mass 
Fragments at Fermi Energies, European Physical Journal A: 
Hadrons and Nuclei, 56, (2020), 12, Instrument: GENERAL

F Salvemini, F Grazzi, N Kardjilov, I Manke, A Scherillo, MG 
Roselli, M Zoppi, Non-invasive characterization of ancient 
Indonesian Kris through neutron methods, European 
Physical Journal Plus, 135, (2020), 402, Instrument: INES

A Sanchez-Fernandez, C Diehl, JE Houston, AE Leung, JP 
Tellam, SE Rogers, S Prevost, S Ulvenlund, H Sӧgren, M 
Wahlgren, An integrative toolbox to unlock the structure 
and dynamics of protein-surfactant complexes, Nanoscale 
Advances, 2, (2020), 4011, Instrument: SANS2D

WF Sanjuan-Szklarz, M Woińska, S Domagała, PM 
Dominiak, S Grabowsky, D Jayatilaka, M Gutmann, K 
Woźniak, On the accuracy and precision of X-ray and 
neutron diffraction results as a function of resolution 
and the electron density model, IUCrJ, 7, (2020), 920, 
Instrument: SXD

DP Sari, N Rui, K Miki, I Watanabe, H Taniguchi, Y Ishii, 
Lower Critical Field of Layered Organic Superconductor 
with Asymmetrical Donor κ-(MDT-TTF)2AuI2, Key 
Engineering Materials, 855, (2020), 221, Instrument: RIKEN

T Sarmento, M Stockli, R Welton, B Han, S Murray, T Pennisi, 
C Stinson, O Tarvainen, S Lawrie, D Faircloth, A comparison 
of SNS internal and external antenna source performance 
with and without cesium, Review of Scientific Instruments,
91, (2020), 23319, Instrument: ACCEL

F Scalambra, B Sierra-Martin, M Serrano-Ruiz, A 
Fernandez-Barbero, A Romerosa, First exfoliated Ru-Ru-Au 
organometallic polymer with layered structure, Chemical 
Communications, 56, (2020), 9441, Instrument: IRIS

R Scatena, RD Johnson, P Manuel, P Macchi, Formate-
mediated magnetic superexchange in the model hybrid 
perovskite [(CH3)2NH2]Cu(HCOO)3, Journal of Materials 
Chemistry C: Materials for optical and electronic devices, 8,
(2020), 12840, Instrument: WISH

C Scatigno, R Senesi, G Festa, C Andreani, Chemometrics 
tools for Advanced Spectroscopic Analyses, Journal 
of Physics: Conference Series, 1548, (2020), 12030, 
Instrument: TOSCA

C Scatigno, G Romanelli, E Preziosi, M Zanetti, SF Parker, S 
Rudić, C Andreani, R Senesi, A Python Algorithm to Analyze 
Inelastic Neutron Scattering Spectra Based on the y-Scale 
Formalism, Journal of Chemical Theory and Computation,
16, (2020), 7671, Instruments: TOSCA, VESUVIO

Prof SF Parker, Dr V Leich, J Hӧnig, Dr PW Albers, 
Investigation of commercial graphenes, ChemistryOpen, 9,
(2020), 1060, Instrument: MAPS, TOSCA

R Shankar P N, F Orlandi, P Manuel, W Zhang, PS 
Halasyamani, A Sundaresan, A-site and B-site cation 
ordering induces polar and multiferroic behavior in the 
perovskite NaLnNiWO6 (Ln = Y, Dy, Ho, Yb), Chemistry of 
Materials, 32, (2020), 5641, Instrument: WISH
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Publications

S Sharma, P Yanda, P Yadav, I da Silva, A Sundaresan, 
Suppression of long-range ordering and multiferroicity in 
Sr -substituted Ba3−xSrxMnNb2O9 (x=1 and 3), Journal of 
Magnetism and Magnetic Materials, 512, (2020), 166990, 
Instrument: GEM

S Sharma, DT Adroja, C Ritter, D Khalyavin, P Manuel, GBG 
Stenning, A Sundaresan, AD Hillier, PP Deen, DI Khomskii, 
S Langridge, Magnetic ground state of the ordered double-
perovskite: Two magnetic transitions, Physical Review B,
102, (2020), 134412, Instruments: MUONS, MuSR, WISH, 
MAT-CHAR-LAB, GEM

VK Sharma, SK Ghosh, V García Sakai, R Mukhopadhyay, 
Enhanced Microscopic Dynamics of a Liver Lipid 
Membrane in the Presence of an Ionic Liquid, Frontiers in 
Chemistry, 8, (2020), 577508, Instrument: IRIS

VK Sharma, H Srinivasan, V García Sakai, S Mitra, Caffeine 
modulates the dynamics of DODAB membranes: Role of 
the physical state of the bilayer, Journal of Applied Physics,
128, (2020), 154701, Instrument: IRIS

VK Sharma, H Srinivasan, V García Sakai, S Mitra, 
Dioctadecyldimethylammonium bromide, a surfactant 
model for the cell membrane: Importance of microscopic 
dynamics, Structural Dynamics, 7, (2020), 51301, 
Instrument: IRIS

D Sharma, D Parfitt, B Chen, B Roebuck, D Alba Venero, 
SR Kada, D Fabijanic, ME Fitzpatrick, Influence of cooling 
rate on the precipitation kinetics of nanoscale isothermal 
ω-phase in metastable β-Ti alloy, Ti-5Al-5Mo-5V-3Cr, 
Journal of Alloys and Compounds, 859, (2020), 157822, 
Instrument: LARMOR

R Sharpe, RA House, MJ Clarke, D Fӧrstermann, J Marie, 
G Cibin, K Zhou, HY Playford, PG Bruce, MS Islam, Redox 
Chemistry and the Role of Trapped Molecular O2 in Li-Rich 
Disordered Rocksalt Oxyfluoride Cathodes, Journal of the 
American Chemical Society, 142, (2020), 21799, Instrument: 
POLARIS

BC Sheath, SJ Cassidy, SJ Clarke, Cation site preferences 
in layered oxide chalcogenides, synthesis, structures and 
magnetic ordering in Sr3-xCaxFe2O5Cu2Ch2 (Ch = S, Se; x = 1, 
2), Journal of Solid State Chemistry, 293, (2020), 121761, 
Instrument: WISH

J Shen, SJ Kuhn, RM Dalgliesh, VO de Haan, N Geerits, 
AAM Irfan, F Li, S Lu, SR Parnell, J Plomp, AA van Well, 
A Washington, DV Baxter, G Ortiz, WM Snow, R Pynn, 
Unveiling contextual realities by microscopically entangling 
a neutron, Nature Communications, 11, (2020), 930, 
Instrument: LARMOR

Y Shi, S Li, TL Lee, X Hui, Z Zhang, R Li, M Zhang, S Kabra, 
Y Wang, In situ neutron diffraction study of a new type 
of stress-induced confined martensitic transformation 
in Fe22Co24Ni19Cr20Mn12Al7 high-entropy alloy, Materials 
Science and Engineering A, 771, (2020), 138555, 
Instrument: ENGIN-X

C Shi, OLG Alderman, A Tamalonis, R Weber, J You, 
CJ Benmore, Redox-structure dependence of molten 
iron oxides, Communications Materials, 1, (2020), 80, 
Instrument: GENERAL

J Shi, F Yan, C Wang, S King, Y Qiao, D Qiu, Conformational 
Transitions of Dynamic Polymer Chains Induced by 
Colloidal Particles in Dilute Solution, Macromolecules, 53,
(2020), 3052, Instrument: LOQ

K Shou, M Sarter, NR de Souza, L de Campo, AE Whitten, 
PW Kuchel, CJ Garvey, AM Stadler, Effect of red blood 
cell shape changes on haemoglobin interactions and 
dynamics: a neutron scattering study, Royal Society Open 
Science, 7, (2020), 201507, Instrument: GENERAL

JE Shoup, DA Arena, JA Borchers, BJ Kirby, AJ Caruana, 
CJ Kinane, S Langridge, M Rogers, O Cespedes, Structural 
studies of magnetic C60/Cu multilayers, AIP Advances, 10,
(2020), 25312, Instrument: POLREF

R Sibille, N Gauthier, E Lhotel, V Porée, V Pomjakushin, RA 
Ewings, TG Perring, J Ollivier, A Wildes, C Ritter, TC Hansen, 
DA Keen, GJ Nilsen, L Keller, S Petit, T Fennell, A quantum 
liquid of magnetic octupoles on the pyrochlore lattice, 
Nature Physics, 16, (2020), 546, Instruments: GEM, MAPS, 
MERLIN

T Simm, Y Das, A Forsey, S Gungor, M Fitzpatrick, D 
Prakash, R Moat, S Birosca, JQ da Fonseca, K Perkins, 
The τ-plot, a multicomponent 1-D pole figure plot, to 
quantify the heterogeneity of plastic deformation, Materials 
Characterization, 160, (2020), 110114, Instrument: HRPD

D Singh, KP Sajilesh, S Marik, PK Biswas, AD Hillier, RP 
Singh, Nodeless s-wave superconductivity in the alpha-Mn 
structure type noncentrosymmetric superconductor TaOs: 
a mu SR study, Journal of Physics: Condensed Matter, 32,
(2020), 15602, Instrument: MUONS, MuSR
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Publications

D Singh, AD Hillier, RP Singh, Probing nodeless 
superconductivity in LaMSi (M=Ni, Pt) using muon-spin 
rotation and relaxation, Physical Review B, 102, (2020), 
94515, Instrument: MUONS, MuSR

S Singh, H Bhatt, Y Kumar, CL Prajapat, B Satpati, 
CJ Kinane, S Langridge, G Ravikumar, S Basu, 
Superconductivity-driven negative interfacial magnetization 
in YBa2Cu3O7-δ/SrTiO3/La0.67Sr0.33MnO3 heterostructures, 
Applied Physics Letters, 116, (2020), 22406, Instrument: 
POLREF

S Sirovica, Y Guo, R Guan, MW Skoda, WM Palin, AP 
Morrell, DL Romanyk, RA Martin, O Addison, Photo-
polymerisation variables influence the structure and 
subsequent thermal response of dental resin matrices, 
Dental Materials, 36, (2020), 343, Instrument: GENERAL

S Sirovica, JH Solheim, MWA Skoda, CJ Hirschmugl, EC 
Mattson, E Aboualizadeh, Y Guo, X Chen, A Kohler, DL 
Romanyk, SM Rosendahl, S Morsch, RA Martin, O Addison, 
Origin of micro-scale heterogeneity in polymerisation of 
photo-activated resin composites, Nature Communications,
11, (2020), 1849, Instrument: GENERAL

S Skiadopoulou, M Retuerto, F Borodavka, C Kadlec, F 
Kadlec, M Míšek, J Prokleška, Z Deng, X Tan, C Frank, JA 
Alonso, MT Fernandez-Diaz, M Croft, F Orlandi, P Manuel, 
E McCabe, D Legut, M Greenblatt, S Kamba, Structural, 
magnetic, and spin dynamical properties of the polar 
antiferromagnets Ni3-xCoxTeO6 (x=1,2), Physical Review B,
101, (2020), 14429, Instrument: WISH

G Škoro, D Findlay, G Burns, Measurement and calculation 
of Ta-182 in a spallation neutron target, Nuclear 
Instruments and Methods in Physics Research Section 
A Accelerators Spectrometers Detectors and Associated 
Equipment, 961, (2020), 163641, Instrument: GENERAL

G Škoro, G Romanelli, S Rudić, S Lilley, F Fernandez-Alonso, 
Z Ge, N Shu, Y Chen, W Wang, H Zhang, Discovery of new 
neutron-moderating materials at ISIS Neutron and Muon 
Source, EPJ Web of Conferences, 239, (2020), 17008, 
Instrument: TOSCA, VESUVIO

E Skoropata, J Nichols, JM Ok, RV Chopdekar, ES Choi, A 
Rastogi, C Sohn, X Gao, S Yoon, T Farmer, RD Desautels, 
Y Choi, D Haskel, JW Freeland, S Okamoto, M Brahlek, 
HN Lee, Interfacial tuning of chiral magnetic interactions 
for large topological Hall effects in LaMnO3/SrIrO3

heterostructures, Science Advances, 6, (2020), Instrument: 
GENERAL

A Slastanova, RA Campbell, T Snow, E Mould, P Li, RJ 
Welbourn, M Chen, E Robles, WH Briscoe, Synergy, 
competition, and the hanging polymer layer: Interactions 
between a neutral amphiphilic tardigrade comb co-polymer 
with an anionic surfactant at the air-water interface, 
Journal of Colloid and Interface Science, 561, (2020), 181, 
Instrument: DEUT-FAC, INTER

GN Smith, Electrolytic conductivity of ionic polymers in a 
nonpolar solvent, European Physical Journal E: Soft Matter 
and Biological Physics, 43, (2020), 52, Instrument: SANS2D

GN Smith, SL Canning, MJ Derry, OO Mykhaylyk, SE 
Norman, SP Armes, Influence of an ionic comonomer 
on polymerization-induced self-assembly of diblock 
copolymers in non-polar media, Polymer Chemistry, 11,
(2020), 2605, Instrument: GENERAL

E Solana-Madruga, KN Alharbi, M Herz, P Manuel, JP 
Attfield, Unconventional magnetism in the high pressure 
all transition metal double perovskite Mn2NiReO6, Chemical 
Communications, 56, (2020), 12574, Instrument: WISH

Z Song, B Li, C Xu, S Wu, B Qian, T Chen, PK Biswas, X Xu, J 
Sun, Pressure engineering of the Dirac fermions in quasi-
one-dimensional Tl2Mo6Se6, Journal of Physics: Condensed 
Matter, 32, (2020), 215402, Instrument: GENERAL

BE Souza, AF Mӧslein, K Titov, JD Taylor, S Rudic, J Tan, 
Green reconstruction of MIL-100 (Fe) in water for high 
crystallinity and enhanced guest encapsulation, ACS 
Sustainable Chemistry & Engineering, 8, (2020), 8247, 
Instrument: TOSCA

O Squillace, R Fong, O Shepherd, J Hind, J Tellam, N 
Steinke, RL Thompson, Influence of PVAc/PVA Hydrolysis 
on Additive Surface Activity, Polymers, 12, (2020), 205, 
Instrument: DEUT-FAC, OFFSPEC

H Srinivasan, VK Sharma, V Garcia Sakai, JP Embs, 
R Mukhopadhyay, S Mitra, Transport Mechanism of 
Acetamide in Deep Eutectic Solvents, Journal of Physical
Chemistry B, 124, (2020), 1509, Instrument: IRIS

TN Stanislavchuk, GL Pascut, AP Litvinchuk, Z Liu, S Choi, 
MJ Gutmann, B Gao, K Haule, V Kiryukhin, S Cheong, AA 
Sirenko, Spectroscopic and first principle DFT plus eDMFT 
study of complex structural, electronic, and vibrational 
properties of M2Mo3O8 (M = Fe, Mn) polar magnets, 
Physical Review B, 102, (2020), 115139, Instrument: 
GENERAL
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Publications

A Štefančič, SJR Holt, MR Lees, C Ritter, MJ Gutmann, T 
Lancaster, G Balakrishnan, Establishing magneto-structural 
relationships in the solid solutions of the skyrmion hosting 
family of materials: GaV4S8-ySey, Scientific Reports, 10,
(2020), 9813, Instrument: SXD, ILL

KL Stefanopoulos, C Tampaxis, AA Sapalidis, FK Katsaros, 
TG Youngs, DT Bowron, TA Steriotis, Total neutron 
scattering study of supercooled CO2 confined in an ordered 
mesoporous carbon, Carbon, 167, (2020), 296, Instrument: 
NIMROD

J Strickland, K Tassenberg, G Sheppard, B Nenchev, S 
Perry, J Li, H Dong, G Burca, J Kelleher, S Irwin, 2D single 
crystal Bragg-dip mapping by time-of-flight energy-resolved 
neutron imaging on IMAT@ISIS, Scientific Reports, 10,
(2020), 201751, Instrument: IMAT

S Sturniolo, A Hillier, Mudirac: A Dirac equation solver for 
elemental analysis with muonic X-rays, X-Ray Spectrometry,
50, (2020), 3, Instrument: RIKEN

J Sugiyama, D Andreica, OK Forslund, E Nocerino, N 
Matsubara, Y Sassa, Z Guguchia, R Khasanov, FL Pratt, 
H Nakamura, M Mänsson, Magnetic phase boundary of 
BaVS3 clarified with high-pressure mu+SR, Physical Review 
B, 101, (2020), 174403, Instrument: GENERAL

J Sugiyama, OK Forslund, E Nocerino, N Matsubara, K 
Papadopoulos, Y Sassa, SP Cottrell, AD Hillier, K Ishida, 
M Mänsson, JH Brewer, Lithium diffusion in LiMnPO4

detected with μ±SR, Physical Review Research, 2, (2020), 
33161, Instruments: MUONS, ARGUS, EMU

AS Sukhanov, YA Onykiienko, R Bewley, C Shekhar, C Felser, 
DS Inosov, Magnon spectrum of the Weyl semimetal half-
Heusler compound GdPtBi, Physical Review B, 101, (2020), 
14417, Instrument: LET

AS Sukhanov, SE Nikitin, MS Pavlovskii, TC Sterling, 
ND Andryushin, AS Cameron, Y Tymoshenko V, HC 
Walker, I Morozov V, IO Chernyavskii, S Aswartham, D 
Reznik, DS Inosov, Lattice dynamics in the double-helix 
antiferromagnet FeP, Physical Review Research, 2, (2020), 
43405, Instrument: MERLIN

T Suzuki, K Katayama, I Watanabe, H Tanaka, Spin 
Fluctuating Ground State in the Spin-1/2 Kagome Lattice 
(Rb1-xCsx)2Cu3SnF12 with x = 0.53 Observed by Muon Spin 
Relaxation, Journal of the Physical Society of Japan, 89,
(2020), 74701, Instrument: RIKEN

M Syakuur, Y Maryati, U Widyaiswari, D Puspita Sari, T 
Saragi, A Risdana, The Dependence of Magnetic Moments 
on Magnetic Impurities of Ni in Eu1.86Ce0.14Cu1-yNiyO4+a-d, Key 
Engineering Materials, 860, (2020), 148, Instrument: RIKEN

P Szirmai, C Mézière, G Bastien, P Wzietek, P Batail, E 
Martino, K Mantulnikovs, A Pisoni, K Riedl, S Cottrell, C 
Baines, L Forró, B Náfrádi, Quantum spin-liquid states in 
an organic magnetic layer and molecular rotor hybrid, 
Proceedings of the National Academy of Sciences USA, 117,
(2020), 29555, Instrument: MUONS

T Takayama, AN Yaresko, AS Gibbs, K Ishii, D Kukusta, H 
Takagi, Robust spin-orbit coupling induced semimetallic 
state in hyperkagome iridate Li3Ir3O8, Physical Review 
Materials, 4, (2020), 75002, Instrument: HRPD

C Tampaxis, TA Steriotis, FK Katsaros, AA Sapalidis, 
TGA Youngs, DT Bowron, KL Stefanopoulos, Enhanced 
Densification of CO2 Confined in the Pores of a Carbon 
Material: an in situ Total Neutron Scattering Study, Journal 
of Surface Investigation: X-ray, Synchrotron and Neutron 
Techniques, 14, (2020), Instrument: NIMROD

C Tan, ZF Ding, J Zhang, ZH Zhu, OO Bernal, PC Ho, AD 
Hillier, A Koda, H Luetkens, GD Morris, DE MacLaughlin, L 
Shu, Slow magnetic fluctuations and critical slowing down 
in Sr2Ir1-xRhxO4, Physical Review B, 101, (2020), 195108, 
Instrument: MUONS, EMU

P Tan, J Huang, E Mamontov, V Garcia Sakai, F Merzel, 
Z Liu, Y Ye, H Liang, Decoupling between translation and 
rotation of water in the proximity of a protein molecule, 
Physical Chemistry Chemical Physics, 22, (2020), 18132, 
Instrument: OSIRIS

L Tang, L Wang, M Wang, H Liu, S Kabra, Y Chiu, B Cai, 
Synergistic deformation pathways in a TWIP steel at 
cryogenic temperatures: In situ neutron diffraction, Acta 
Materialia, 200, (2020), 943, Instrument: ENGIN-X

L Tang, K Yan, B Cai, Y Wang, B Liu, S Kabra, MM Attallah, 
Y Liu, Deformation mechanisms of FeCoCrNiMo0.2 high 
entropy alloy at 77 and 15 K, Scripta Materialia, 178, (2020), 
166, Instrument: ENGIN-X

O Tarvainen, R Kronholm, M Laitinen, M Reponen, J Julin, V 
Toivanen, M Napari, M Marttinen, D Faircloth, H Koivisto, T 
Sajavaara, Experimental evidence on photo-assisted O-  ion 
production from Al2O3 cathode in cesium sputter negative 
ion source, Journal of Applied Physics, 128, (2020), 94903, 
Instrument: ACCEL
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Publications

J Tasche, EFD Sabattié, RL Thompson, M Campana, 
MR Wilson, Oligomer/Polymer Blend Phase Diagram 
and Surface Concentration Profiles for Squalane/
Polybutadiene: Experimental Measurements and 
Predictions from SAFT-ϒ Mie and Molecular Dynamics 
Simulations, Macromolecules, 53, (2020), 2299, Instrument: 
INTER

N Terada, N Qureshi, A Stunault, M Enderle, B Ouladdiaf, 
CV Colin, DD Khalyavin, P Manuel, F Orlandi, S Miyahara, D 
Prabhakaran, T Osakabe, Origin of the large ferroelectric 
polarization enhancement under high pressure for 
multiferroic DyMnO3 studied by polarized and unpolarized 
neutron diffraction, Physical Review B, 102, (2020), 85131, 
Instrument: WISH

J Terreni, O Sambalova, A Borgschulte, S Rudić, SF Parker, 
AJ Ramirez-Cuesta, Volatile Hydrogen Intermediates 
of CO2 Methanation by Inelastic Neutron Scattering, 
Catalysts, 10, (2020), 433, Instrument: TOSCA

DTW Toolan, MP Weir, RC Kilbride, JR Willmott, SM King, 
J Xiao, NC Greenham, RH Friend, A Rao, RAL Jones, AJ 
Ryan, Controlling the structures of organic semiconductor-
quantum dot nanocomposites through ligand shell 
chemistry, Soft Matter, 16, (2020), 7970, Instruments: LOQ, 
SANS2D

A Triolo, FL Celso, NV Plechkova, F Leonelli, S Gaertner, 
DS Keeble, O Russina, Structure of anisole derivatives 
by total neutron and X-ray scattering: Evidences of weak 
C-H...O and C-H...π interactions in the liquid state, Journal 
of Molecular Liquids, 314, (2020), 113795, Instrument: 
SANDALS

L Trombi, F Cugini, R Rosa, NS Amadè, S Chicco, M Solzi, 
P Veronesi, Rapid microwave synthesis of magnetocaloric 
Ni-Mn-Sn Heusler compounds, Scripta Materialia, 176,
(2020), 63, Instrument: MAT-CHAR

IA Trussov, ST Kokhmetova, LL Driscoll, R Smith, FJ Berry, 
JF Marco, AK Galeyeva, AP Kurbatov, PR Slater, Synthesis, 
structure and electrochemical performance of Eldfellite, 
NaFe(SO4)2 doped with SeO4, HPO4 and PO3F, Journal of 
Solid State Chemistry, 289, (2020), 121395, Instrument: 
POLARIS

C Tsai, A Aguadero, SJ Skinner, High electrical conductivity 
and crystal structure of the solid oxide cell electrode 
Pr4Ni3O10, Journal of Solid State Chemistry, 289, (2020), 
121533, Instrument: HRPD

I Tucker, A Burley, R Petkova, S Hosking, R Thomas, J 
Penfold, P Li, K Ma, J Webster, R Welbourn, Surfactant / 
Biosurfactant mixing: adsorption of saponin / nonionic 
surfactant mixtures at the air-water interface, Journal 
of Colloid and Interface Science, 574, (2020), 385, 
Instruments: SURF, INTER

IM Tucker, A Burley, RE Petkova, SL Hosking, J Penfold, RK 
Thomas, PX Li, JRP Webster, R Welbourn, Mixing Natural 
and Synthetic Surfactants: Co-Adsorption of Triterpenoid 
Saponins and Sodium Dodecyl Sulfate at the Air-Water 
Interface, Langmuir, 36, (2020), 5997, Instruments: SURF, 
INTER

AH Turner, EL Byrne, T Pereira, JD Holbrey, Enhanced 
Extraction of Phenol from Model Oils Using Ionic Liquids 
Elucidated with Neutron Diffraction, Physical Chemistry 
Chemical Physics, 22, (2020), 10219, Instrument: SANDALS

R Turnley, C McDonnell, D Coates, ISIS TS1 project - 
removal of the target, reflector and moderator (TRaM) 
support structure using a bandsaw within a remote 
handling cell, Journal of Neutron Research, 22, (2020), 319, 
Instrument: GENERAL

B Tutolo, A Luhmann, X Kong, B Bagley, D Alba Venero, N 
Mitchell, M Saar, W Seyfried, Jr., Contributions of visible 
and invisible pores to reactive transport in dolomite, 
Geochemical Perspectives Letters, 14, (2020), 42, 
Instrument: SANS2D

P Ulpiani, G Romanelli, D Onorati, M Krzystyniak, C 
Andreani, R Senesi, The effective isotropy of the hydrogen 
local potential in biphenyl and other hydrocarbons, 
The Journal of Chemical Physics, 153, (2020), 234306, 
Instrument: VESUVIO

AA Umar, S Liddell, R Hussain, G Siligardi, G Harris, S Carr, K 
Asiani, DM Gowers, M Odell, DJ Scott, Allosteric inhibition 
of human exonuclease1 (hExo1) through a novel extended 
β-sheet conformation, Biochimica et Biophysica Acta 
(BBA) - General Subjects, 1864, (2020), 129730, Instrument: 
GENERAL

MD Uryszek, F Krüger, E Christou, Fermionic criticality of 
anisotropic nodal point semimetals away from the upper 
critical dimension: Exact exponents to leading order in 1/
Nf, Physical Review Research, 2, (2020), 43265, Instrument: 
GENERAL

S Vaidya, O Veselska, A Zhadan, M Diaz-Lopez, Y Joly, 
P Bordet, N Guillou, C Dujardin, G Ledoux, F Toche, R 
Chiriac, A Fateeva, S Horike, A Demessence, Transparent 
and luminescent glasses of gold thiolate coordination 
polymers, Chemical Science, 11, (2020), 6815, Instrument: 
GENERAL
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Publications

S Vaishnav, AC Hannon, ER Barney, PA Bingham, Neutron 
Diffraction and Raman Studies of the Incorporation of 
Sulphate in Silicate Glasses, Journal of Physical Chemistry 
C, 124, (2020), 5409, Instrument: GEM

A Vamvakeros, D Matras, SD Jacques, M di Michiel, V 
Middelkoop, P Cong, SW Price, CL Bull, P Senecal, AM 
Beale, Real-time tomographic diffraction imaging of 
catalytic membrane reactors for the oxidative coupling of 
methane, Catalysis Today, 364, (2020), 242, Instrument: 
HRPD

A Vamvakeros, D Matras, SD Jacques, M di Michiel, SW 
Price, P Senecal, MA Aran, V Middelkoop, GB Stenning, 
JFW Mosselmans, IZ Ismagilov, AM Beale, Real-time multi-
length scale chemical tomography of fixed bed reactors 
during the oxidative coupling of methane reaction, Journal 
of Catalysis, 386, (2020), 39, Instrument: MAT-CHAR

KA Vandera, P Picconi, M Valero, G González-Gaitano, 
A Woods, NMM Zain, KD Bruce, LA Clifton, MWA 
Skoda, KM Rahman, RD Harvey, CA Dreiss, Antibiotic-in-
Cyclodextrin-in-Liposomes: Formulation Development and 
Interactions with Model Bacterial Membranes, Molecular 
Pharmaceutics, 17, (2020), 2354, Instrument: INTER

LSI Veiga, M Etter, E Cappelli, H Jacobsen, JG Vale, CD 
Dashwood, D Le, F Baumberger, DF McMorrow, RS Perry, 
Correlated electron metal properties of the honeycomb 
ruthenate Na2RuO3, Physical Review Materials, 4, (2020), 
94202, Instrument: WISH

B Venezia, E Cao, SK Matam, C Waldron, G Cibin, EK 
Gibson, S Golunski, PP Wells, I Silverwood, CRA Catlow, 
G Sankar, A Gavriilidis, Silicon microfabricated reactor for 
operando XAS/DRIFTS studies of heterogeneous catalytic 
reactions, Catalysis Science & Technology, 10, (2020), 7842, 
Instrument: GENERAL

G Venkat, CDW Cox, D Voneshen, AJ Caruana, A Piovano, 
MD Cropper, K Morrison, Magnon diffusion lengths in bulk 
and thin film Fe3O4 for spin Seebeck applications, Physical 
Review Materials, 4, (2020), 75402, Instrument: MAPS

LJ Vera Stimpson, JA McNulty, FD Morrison, A Mahajan, 
EE McCabe, AS Gibbs, GB Stenning, M Jura, DC Arnold, A 
comprehensive variable temperature study of the layered 
oxide, Ca2Mn3O8, Journal of Alloys and Compounds, 843,
(2020), 155633, Instrument: HRPD, MAT-CHAR-LAB

L Vera Stimpson, KJW Etherdo-Sibley, CJ Ridley, CL Bull, 
D Arnold, Phase stability of the layered oxide, Ca2Mn3O8;
probing interlayer shearing at high pressure, Materials 
Advances, 1, (2020), 1841, Instrument: PEARL

AM Vibhakar, DD Khalyavin, P Manuel, R Liu, K Yamaura, 
AA Belik, RD Johnson, Effects of magnetic dilution in the 
ferrimagnetic columnar ordered Sm2MnMnMn4-xTixO12

perovskites, Physical Review B, 102, (2020), 214428, 
Instrument: WISH

A Vibhakar, D Khalyavin, P Manuel, J Liu, A Belik, R 
Johnson, Spontaneous Rotation of Ferrimagnetism Driven 
by Antiferromagnetic Spin Canting, Physical Review Letters,
124, (2020), 127201, Instrument: WISH

RC Vilão, RB Vieira, HV Alberto, JM Gil, A Weidinger, RL 
Lichti, PW Mengyan, BB Baker, JS Lord, B Almeida, J 
Agostinho Moreira, Modelling isolated hydrogen impurity 
in Lu2O3 with muonium spectroscopy, EPJ Web of 
Conferences, 233, (2020), 4001, Instrument: MUONS, EMU

C Vilela, DM Cordeiro, JV Boas, P Barbosa, M Nolasco, PD 
Vaz, S Rudić, P Ribeiro-Claro, AJ Silvestre, VB Oliveira, AM 
Pinto, FM Figueiredo, CS Freire, Poly(4-styrene sulfonic 
acid)/bacterial cellulose membranes: Electrochemical 
performance in a single-chamber microbial fuel cell, 
Bioresource Technology Reports, 9, (2020), 100376, 
Instrument: TOSCA

S Visentin, G Cannone, J Doutch, G Harris, ML Gleghorn, L 
Clifton, BO Smith, L Spagnolo, A multipronged approach to 
understanding the form and function of hStaufen protein, 
RNA, 26, (2020), 265, Instrument: GENERAL

K Vlášková, P Proschek, M Diviš, D Le, RH Colman, M 
Klicpera, Magnetic properties and crystal field splitting of 
the rare-earth pyrochlore Er2Ir2O7, Physical Review B, 102,
(2020), 54428, Instrument: MARI

G W Howieson, S Wu, A S Gibbs, W Zhu, Prof J F Scott, F D 
Morrison, Incommensurate-Commensurate Transition in 
the Geometric Ferroelectric LaTaO4, Advanced Functional 
Materials, 30, (2020), 2004667, Instrument: HRPD

S Waldie, F Sebastiani, K Browning, S Maric, TK Lind, N 
Yepuri, TA Darwish, M Moulin, G Strohmeier, H Pichler, MW 
Skoda, A Maestro, M Haertlein, VT Forsyth, E Bengtsson, 
M Malmsten, M Cárdenas, Lipoprotein ability to exchange 
and remove lipids from model membranes as a function 
of fatty acid saturation and presence of cholesterol, 
Biochimica et Biophysica Acta (BBA) - Molecular and Cell 
Biology of Lipids, 1865, (2020), 158769, Instruments: 
INTER, OFFSPEC

T Walker, C Bennett, T Lee, A Clare, A novel numerical 
method to predict the transient track geometry and 
thermomechanical effects through in-situ modification of 
the process parameters in Direct Energy Deposition, Finite 
Elements in Analysis and Design, 169, (2020), 103347, 
Instrument: ENGIN-X
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Publications

J Wallis, A Kruth, I da Silva, M Krzystyniak, Nuclear 
dynamics in BaZr0.7Ce0.2Y0.1O3-δ proton conductor as 
observed by neutron diffraction and Compton scattering, 
Journal of Physics Communications, 4, (2020), 45004, 
Instrument: VESUVIO

W Wan, NB Christensen, AW Sandvik, P Tregenna-
Piggott, GJ Nilsen, M Mourigal, TG Perring, CD Frost, DF 
McMorrow, HM Rønnow, Temperature dependence of 
the (pi,0) anomaly in the excitation spectrum of the 2D 
quantum Heisenberg antiferromagnet, Journal of Physics: 
Condensed Matter, 32, (2020), 374007, Instrument: MAPS

Z Wang, J Chen, C Besnard, AM Korsunsky, Microstructure 
evolution in a severely cold-worked NiTi wire during ageing 
treatment: An in situ neutron diffraction study, Materials 
Letters, 281, (2020), 128676, Instrument: ENGIN-X

B Wang, S Zhong, T Lee, KS Fancey, J Mi, Non-destructive 
testing and evaluation of composite materials/structures: 
A state-of-the-art review, Advances in Mechanical 
Engineering, 12, (2020), Instrument: ENGIN-X

Y Wang, S Clark, B Cai, D Alba Venero, K Yan, M Gorley, 
E Surrey, D McCartney, S Sridhar, P Lee, Small-angle 
neutron scattering reveals the effect of Mo on interphase 
nano-precipitation in Ti-Mo micro-alloyed steels, Scripta 
Materialia, 174, (2020), 24, Instrument: SANS2D

R Warringham, AL Davidson, PB Webb, RP Tooze, SF 
Parker, D Lennon, Perspectives on the effect of sulfur on 
the hydrocarbonaceous overlayer on iron Fischer-Tropsch 
catalysts, Catalysis Today, 339, (2020), 32, Instrument: 
MAPS

K Watanabe, K Matsumoto, A Unitani, K Hitomi, M Nogami, 
W Kockelmann, Crystalline Characterization of TlBr 
Semiconductor Detectors Using Wavelength-resolved 
Neutron Imaging, Sensors and Materials, 32, (2020), 1435, 
Instrument: IMAT

S Watanabe, GA Pilkington, A Oleshkevych, P Pedraz, M 
Radiom, R Welbourn, S Glavatskih, MW Rutland, Interfacial 
structuring of non-halogenated imidazolium ionic liquids 
at charged surfaces: effect of alkyl chain length, Physical 
Chemistry Chemical Physics, 22, (2020), 8450, Instrument: 
INTER

Z Wei, L Tan, G Cai, AE Phillips, I da Silva, MG Kibble, MT 
Dove, Colossal Pressure-Induced Softening in Scandium 
Fluoride, Physical Review Letters, 124, (2020), 255502, 
Instrument: GEM

Y Wei, X Ma, Z Feng, D Adroja, A Hillier, P Biswas, A 
Senyshyn, A Hoser, J Mei, ZY Meng, H Luo, Y Shi, S Li, 
Magnetic Phase Diagram of Cu4-xZnx(OH)6FBr Studied by 
Neutron-Diffraction and μSR Techniques, Chinese Physics 
Letters, 37, (2020), 107503, Instrument: MUONS, EMU, 
MuSR

SA Wender, JM ODonnell, L Zavorka, B Bhuva, Measured 
Energy-Dependent Neutron Attenuation through the 
Stacked Printed Circuit Boards, IEEE Transactions on 
Nuclear Science, 67, (2020), 1114, Instrument: CHIPIR

T Whittle, T Lu, P Blanchard, J Hester, Q Gu, Y Liu, S 
Schmid, Synthesis, structure and dielectric properties of 
the Sr3Ti1-xZrxNb4O15, (0 ≤ x ≤ 1), series of tungsten bronze 
type compounds, CrystEngComm, 2020, (2020), 4994, 
Instrument: HRPD

U Widyaiswari, H Sakai, K Inoue, N Hanasaki, DP Sari, B 
Kurniawan, I Watanabe, Magnetic Properties of Pyrochlore 
Ruthenate Nd2Ru2O7 Studied by μSR, Key Engineering 
Materials, 860, (2020), 288, Instrument: RIKEN

AR Wildes, ME Zhitomirsky, T Ziman, D Lançon, HC Walker, 
Evidence for biquadratic exchange in the quasi-two-
dimensional antiferromagnet FePS3, Journal of Applied 
Physics, 127, (2020), 223903, Instrument: MERLIN

MC Wilding, CJ Ridley, CL Bull, JB Parise, In situ formation 
of coesite under hydrothermal conditions, International 
Journal of High Pressure Research, 40, (2020), 478, 
Instruments: PEARL, POLARIS

J Wilkinson, S Blundell, Information and Decoherence in a 
Muon-Fluorine Coupled System, Physical Review Letters,
125, (2020), 87201, Instrument: MUONS

RJ Williams, F Vecchiato, J Kelleher, MR Wenman, PA 
Hooper, CM Davies, Effects of heat treatment on residual 
stresses in the laser powder bed fusion of 316L stainless 
steel: Finite element predictions and neutron diffraction 
measurements, Journal of Manufacturing Processes, 57,
(2020), 641, Instrument: ENGIN-X

RC Williams, WJA Blackmore, SPM Curley, MR Lees, SM 
Birnbaum, J Singleton, BM Huddart, TJ Hicken, T Lancaster, 
SJ Blundell, F Xiao, A Ozarowski, FL Pratt, DJ Voneshen, Z 
Guguchia, C Baines, JA Schlueter, DY Villa, JL Manson, PA 
Goddard, Near-ideal molecule-based Haldane spin chain, 
Physical Review Research, 2, (2020), 13082, Instrument: 
LET
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Publications

CW Wilson, CJ Ridley, SG MacLeod, CL Bull, In situ 
formation of FePO4-II: a neutron diffraction study, 
International Journal of High Pressure Research, (2020), 
Instrument: PEARL

K Wissel, T Vogel, S Dasgupta, AD Fortes, PR Slater, O 
Clemens, Topochemical Fluorination of n = 2 Ruddlesden-
Popper Type Sr3Ti2O7 to Sr3Ti2O5F4 and Its Reductive 
Defluorination, Inorganic Chemistry, 59, (2020), 1153, 
Instrument: HRPD

K Wissel, AM Malik, S Vasala, S Plana-Ruiz, U Kolb, PR 
Slater, I da Silva, L Alff, J Rohrer, O Clemens, Topochemical 
reduction of La2NiO3F2: the first Ni-based Ruddlesden-
Popper n = 1 T-type structure and the impact of reduction 
on magnetic ordering, Chemistry of Materials, 32, (2020), 
3160, Instrument: GEM

Y Wu, BO Okesola, J Xu, I Korotkin, A Berardo, I Corridori, 
FLP di Brocchetti, J Kanczler, J Feng, W Li, Y Shi, V 
Farafonov, Y Wang, RF Thompson, M Titirici, D Nerukh, 
S Karabasov, ROC Oreffo, J Carlos Rodriguez-Cabello, 
G Vozzi, HS Azevedo, NM Pugno, W Wang, A Mata, 
Disordered protein-graphene oxide co-assembly and 
supramolecular biofabrication of functional fluidic devices, 
Nature Communications, 11, (2020), 1182, Instrument: 
LARMOR

F Xiao, WJA Blackmore, BM Huddart, M Gomilšek, TJ 
Hicken, C Baines, PJ Baker, FL Pratt, SJ Blundell, H Lu, 
J Singleton, D Gawryluk, MM Turnbull, KW Krämer, PA 
Goddard, T Lancaster, Magnetic order and disorder 
in a quasi-two-dimensional quantum Heisenberg 
antiferromagnet with randomized exchange, Physical 
Review B, 102, (2020), 174429, Instrument: MUONS, HIFI, 
MUSR

J Xu, RM Dorrepaal, J Martinez-Gonzalez, R Tsenkova, 
AA Gowen, Near-infrared multivariate model transfer for 
quantification of different hydrogen bonding species in 
aqueous systems, Journal of Chemometrics, 34, (2020), 9, 
Instrument: GENERAL

X Xu, J Odqvist, SM King, D Alba Venero, P Hedstrӧm, 
Nuclear and magnetic small-angle neutron scattering in 
self-organizing nanostructured Fe1-xCrx alloys, Materials 
Characterization, 164, (2020), 110347, Instrument: LOQ

J Xu, O Benton, A Islam, T Guidi, G Ehlers, B Lake, Order 
out of a Coulomb Phase and Higgs Transition: Frustrated 
Transverse Interactions of Nd2Zr2O7, Physical Review 
Letters, 124, (2020), 97203, Instrument: OSIRIS

X Xu, MA Jones, SJ Cassidy, P Manuel, F Orlandi, M Batuk, 
J Hadermann, SJ Clarke, Magnetic Ordering in the Layered 
Cr(II) Oxide Arsenides Sr2CrO2Cr2As2 and Ba2CrO2Cr2As2,
Inorganic Chemistry, 59, (2020), 15898, Instruments: 
OSIRIS, WISH

Z Xu, RG Palgrave, MA Hayward, LaSrCo0.5Rh0.5O3.25 and 
LaSrNi0.5Rh0.5O3.25:Topochemically Reduced, Mixed Valence 
Rh(I)/Rh(III) Oxides, Inorganic Chemistry, 59, (2020), 13767, 
Instrument: POLARIS

P Yadav, S Sharma, T Sau, I da Silva, N Lalla, Jahn-Teller 
and geometric frustration effects on the structural and 
magnetic ground states of substituted spinels (Ni,A)
Cr2O4 (A = Mn/Cu), Journal of Alloys and Compounds, 826,
(2020), 154139, Instrument: GEM

H Yamauchi, DP Sari, I Watanabe, Y Yasui, L Chang, K 
Kondo, TU Ito, M Ishikado, M Hagihara, MD Frontzek, S Chi, 
JA Fernandez-Baca, JS Lord, A Berlie, A Kotani, S Mori, S 
Shamoto, High-temperature short-range order in Mn3RhSi, 
Communications Materials, 1, (2020), 43, Instruments: 
MUONS, ARGUS, RIKEN, HIFI

Z Yang, K Li, C Lin, LR Devereux, W Zhang, C Shao, JM Cole, 
D Cao, Predicting Device Parameters for Dye-Sensitized 
Solar Cells from Electronic Structure Calculations to 
Reproduce Experiment, ACS Applied Energy Materials, 3,
(2020), 4367, Instrument: GENERAL

V Yeh, A Goode, G Eastham, R Rambo, K Inoue, JJ 
Doutch, BB Bonev, Membrane stability in the presence 
of methacrylate esters, Langmuir, 36, (2020), 9649, 
Instrument: GENERAL

M Yu, P Tan, Y Ye, DJ Voneshen, X Xing, L Hong, One-
dimensional nature of protein low-energy vibrations, 
Physical Review Research, 2, (2020), 32050, Instrument: 
LET

C Yue, L Liborio, T Bian, S Sturniolo, JA Wright, SP 
Cottrell, R Khasanov, G Simutis, UA Jayasooriya, Y Chao, 
A Muon Spectroscopic and Computational Study of the 
Microscopic Electronic Structure in Thermoelectric Hybrid 
Silicon Nanostructures, Journal of Physical Chemistry C,
124, (2020), 9656, Instrument: MUONS, HIFI

A Zachariou, A Hawkins, S Parker, D Lennon, R 
Howe, Neutron spectroscopy studies of methanol to 
hydrocarbons catalysis over ZSM-5, Catalysis Today , 
(2020), Instrument: MAPS, MERLIN, TOSCA
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Publications

A Zachariou, AP Hawkins, P Collier, RF Howe, D Lennon, 
SF Parker, The Methyl Torsion in Unsaturated Compounds, 
ACS Omega, 5, (2020), 2755, Instrument: TOSCA

A Zachariou, AP Hawkins, P Collier, RF Howe, SF Parker, 
D Lennon, The Effect of Co-feeding Methyl Acetate on the 
H-ZSM5 Catalysed Methanol-to-Hydrocarbons Reaction, 
Topics in Catalysis, 63, (2020), 370, Instrument: TOSCA

O Zagorodko, VJ Nebot, MJ Vicent, The generation of 
stabilized supramolecular nanorods from star-shaped 
polyglutamates, Polymer Chemistry, 11, (2020), 1220, 
Instrument: SANS2D

WN Zaharim, S Sulaiman, SS Mohd Tajudin, SN Abu 
Bakar, NE Ismail, H Rozak, I Watanabe, Basis Set Effects 
in Density Functional Theory Calculation of Muoniated 
Cytosine Nucleobase, Key Engineering Materials, 860,
(2020), 282, Instrument: RIKEN

M Zanetti, F Masi, S Rudić, J Armstrong, S Parker, F 
Fernandez-Alonso, G Gorini, Crystal analyzers for indirect-
geometry broadband neutron spectrometers: adding 
reality to idealized design, Journal of Surface Investigation: 
X-ray, Synchrotron and Neutron Techniques, 14, (2020), 
Instrument: TOSCA

D Zeller, P Tan, L Hong, D Di Bari, V Garcia Sakai, J 
Peters, Differences between calcium rich and depleted 
alpha-lactalbumin investigated by molecular dynamics 
simulations and incoherent neutron scattering, Physical 
Review E, 101, (2020), 32415, Instruments: ILL, IRIS, OSIRIS

J Zhang, RK Thomas, J Penfold, Collapsed Structure of 
Hydrophobically Modified Polyacrylamide Adsorbed at the 
Air-Water Interface: The Polymer Surface Excess and the 
Gibbs Equation, Langmuir, 36, (2020), 11661, Instruments: 
CRISP, SURF

RY Zhang, HL Qin, ZN Bi, J Li, S Paul, TL Lee, SY Zhang, J 
Zhang, HB Dong, Temperature-Dependent Misfit Stress in 
Gamma Double Prime Strengthened Ni-Base Superalloys, 
Metallurgical and Materials Transactions A, 51, (2020), 
1860, Instrument: ENGIN-X

H Zhang, B Yang, AD Fortes, H Yan, I Abrahams, Structure 
and dielectric properties of double A-site doped bismuth 
sodium titanate relaxor ferroelectrics for high power 
energy storage applications, Journal of Materials Chemistry 
A: Materials for energy and sustainability, 8, (2020), 23965, 
Instrument: HRPD

X Zhang, C Loannidou, GH ten Brink, A Navarro-López, 
J Wormann, J Campaniello, RM Dalgliesh, AA van Well, 
SE Offerman, W Kranendonk, BJ Kooi, Microstructure, 
precipitate and property evolution in cold-rolled Ti V high 
strength low alloy steel, Materials & Design, 192, (2020), 
108720, Instrument: LARMOR

L Zhang, YA Onykiienko, PM Buhl, YV Tymoshenko, P 
Čermák, A Schneidewind, JR Stewart, A Henschel, M 
Schmidt, S Blügel, DS Inosov, Y Mokrousov, Magnonic Weyl 
states in Cu2OSeO3, Physical Review Research, 2, (2020), 
13063, Instrument: MAPS

Y Zhang, M Eremenko, V Krayzman, MG Tucker, I Levin, 
New capabilities for enhancement of RMCProfile: 
instrumental profiles with arbitrary peak shapes for 
structural refinements using the reverse Monte Carlo 
method, Journal of Applied Crystallography, 53, (2020), 
1509, Instrument: POLARIS

Y Zhao, X Li, L Zhang, D Wang, W Wang, L Wang, C Chen, 
Tuning the self-assembled nanostructures of ultra-short 
bola peptides via side chain variations of the hydrophobic 
amino acids, Journal of Molecular Liquids, 315, (2020), 
113765, Instrument: LOQ

T Zhu, AS Gibbs, NA Benedek, MA Hayward, Complex 
structural phase transitions of the hybrid improper polar 
Dion-Jacobson oxides RbNdM2O7 and CsNdM2O7 (M = Nb, 
Ta), Chemistry of Materials, 32, (2020), 4340, Instrument: 
HRPD

RF Ziesche, AS Tremsin, C Huang, C Tan, PS Grant, M 
Storm, DJL Brett, PR Shearing, W Kockelmann, 4D Bragg 
Edge Tomography of Directional Ice Templated Graphite 
Electrodes, Journal of Imaging, 6, (2020), 136, Instrument: 
IMAT

RF Ziesche, T Arlt, DP Finegan, TMM Heenan, A Tengattini, 
D Baum, N Kardjilov, H Markӧtter, I Manke, W Kockelmann, 
DJL Brett, PR Shearing, 4D imaging of lithium-batteries 
using correlative neutron and X-ray tomography with a 
virtual unrolling technique, Nature Communications, 11,
(2020), 777, Instrument: GENERAL

RF Ziesche, JB Robinson, MDR Kok, H Markӧtter, W 
Kockelmann, N Kardjilov, I Manke, DJL Brett, PR Shearing, 
Editors’ Choice - 4D Neutron and X-ray Tomography Studies 
of High Energy Density Primary Batteries: Part I. Dynamic 
Studies of LiSOCl2 during Discharge, Journal of the 
Electrochemical Society, 167, (2020), 130545, Instrument: 
IMAT

111111111111111111

4914 STFC ISIS Annual Review 2021 CA V8.indd   111 22/09/2021   14:31



Theses

Fin Allen. On Clay Minerals: Adsorption and Modification. 
PhD, University of Cambridge.

John Brokx. Modelling Peak Shifts not Resulting from 
Lattice Strain in Anisotropic and Inhomogeneous 
Materials using Monte-Carlo Simulation of Neutron 
Diffraction. PhD, The Open University.

Guanqun Cai. Studying orientational disorder with neutron 
total scattering. PhD, Queen Mary, University of London.

Stephane Caubergh. Crystal Structure and magnetism in 
the polymorphs of iron(III) tungsten oxide Fe2WO6. PhD, 
University of Liege, Belgium.

Daniel Dervin. Combined computational and neutron 
scattering studies of hydrocarbons confined in 
mesoporous materials. PhD, Queen’s University Belfast.

Richard Dixey. Ferromagnetic Ising Chains in Frustrated 
Magnetocaloric Frameworks. PhD, University of Kent.

Haoning Gong. Rational Design of Antimicrobial 
peptides and the Investigation of Membrane Disruption 
Mechanisms. PhD, The University of Manchester.

Abby Haworth. Probing Ion Mobility Mechanisms in Solid 
Electrolytes using Solid-State NMR Spectroscopy. PhD, 
Durham University.

Xuzhi Hu. Interactions between pesticides, surfactants 
and plant waxes. PhD, The University of Manchester.

Teng Li. The Synthesis, Structures and Physical 
Properties of Fluoride and Oxalate Based Magnetic 
Coordination Polymers. PhD, University of St Andrews.

Marijn Lucas. Order and excitations near the spin-density-
wave masked ferromagnetic quantum critical point in 
Nb(1-y)Fe(2+y). PhD, Royal Holloway, University of London.

Ariam Mora-Hernandes. Magnetic Phenomena in 
Interface-Engineered Multilayer Thin films. PhD, Durham 
University.

Yevhen Onykiienko. Frustrated and Noncollinear 
Magnetism studied by Neutron Scattering Techniques. 
PhD, TU Dresden.

Chrysanthi Papadaki. Micro- to nano-scale 
characterisation of the morphology, structure and 
composition of γ΄ precipitate populations in a new nickel-
base superalloy. PhD, University of Oxford.

Alexander Paterson. Experimental and Theoretical 
Investigation of Glass Ceramics: The Transparent 
Ferroelectric Nanocomposite LaBGeO5. PhD, Dalhousie 
University, Halifax, Nova Scotia, Canada.

River Riley. Solutions to solvation: multiphoton ultraviolet 
liquid-microjet photoelectron spectroscopy of organic 
chromophores. PhD, University College London.

Sean Ruane. Structural Conformations of Monoclonal 
Antibodies at Oil/Water Interfaces. PhD, The University of 
Manchester.

Cheng Tan. Muon spin relaxation/rotation study on 
unconventional superconducting and spin fluctuating 
systems. PhD, Fudan University, Shanghai, China.

Rajesh Tripathi. Griffiths phase and quantum criticality 
in heavy-fermion system Ce(Cu1-xCox)2Ge2. PhD, Indian 
Institute of Technology, Kanpur, India.

Richard Waite. Neutron Scattering Studies of Spin-Density 
Waves in Itinerant Systems. PhD, University of Bristol.

Jian Zhang. Muon spin relaxation and optical studies of 
time-reversal symmetry breaking superconductivity. PhD, 
Fudan University, Shanghai, China.

George Green. Gold Coinage in the Roman World: 
Function and Production. PhD, University of Warwick / 
Ashmolean Museum.

Theses 2020
Over 800 PhD students use the facility every year. The theses below all contain data generated by the facility. 
Is yours missing? Contact sara.fletcher@stfc.ac.uk and we will add it to the database.

Right: Dr Simon Kondrat and Ed Jones from 
Loughborough University on Tosca
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