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Research labs in the Allam Building
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WELCOME FROM THE DEAN WELCOME FROM THE ASSOCIATE DEAN
Welcome to the Faculty of 
Science and Engineering and 
our 2016 research brochure, 
which highlights some of the 
novel and exciting research 
being conducted across our 
faculty.

At the University of Hull, we 
pride ourselves on the mixture of 
fundamental and applied research 
we conduct. We understand that 
research must deliver impact and be 
commercially relevant. We therefore 
develop and maintain close links 
with industry and businesses across 
a very wide range of science and 
engineering. We have exploited this 
research and enterprise activity to set 
up a number of successful spin-out 
companies, as well as working in 
partnership with business to bring 
the outputs of our research through to 
commercial realisation. You can find 
examples of our links with business 
and industry across the faculty in the 
articles in this brochure.

The University continues to invest 
heavily in its research and learning 
environment. An example of this 
capital investment programme of 
more than £100 million is the recently 
completed £28-million refurbishment 
of the Brynmor Jones Library, which 
has transformed it into a dynamic 
study space – especially where 
postgraduate research students are 
concerned. Our vibrant research 
environment, with state-of-the-art 
research equipment and facilities, 
also depends on the energy and 
talents of our postgraduate research 
students, who drive the faculty’s 
engine room of innovative and 
cutting-edge research. If you are 
soon to graduate, or perhaps already 
have a science degree, you may 
already be well placed for entering 
the graduate employment market. 
However, in today’s competitive 
world, students should ideally 
stand out from the crowd and 
differentiate themselves from 
the ‘general graduate’ by offering 
potential employers the specialist 
postgraduate skills and knowledge 
that many companies are seeking, to 
give themselves a market advantage 

through research and development. 
This brochure highlights a number of 
areas across the Faculty of Science 
and Engineering where there are 
opportunities for new postgraduate 
research students to join our efforts in 
advancing industry-related research, 
as well as fundamental scientific 
research, across many science and 
engineering disciplines.  

I am immensely proud of our 
diverse and collaborative research 
addressing real-world problems – 
from understanding how the Earth 
is responding to climate change to 
breakthroughs in ‘bench-to-bedside’ 
cancer treatments – which you will 
discover in the pages to follow. I 
very much hope you enjoy reading 
about these and many others chosen 
from our exciting areas of scientific 
research across our faculty.

Professor Stephen M Kelly
Professor of Organic Materials 
Chemistry and Dean of the Faculty of 
Science and Engineering

Our faculty is committed 
to conducting excellent, 
world-leading research that 
addresses critical challenges 
in today’s world. We foster 
a research environment 
that facilitates novel, 
interdisciplinary research that 
crosses traditional discipline 
divides, and as a result we 
deliver research that has 
broad impact; research that 
matters in solving societies’ 
problems.

In the 2014 Research Excellence 
Framework (REF14), which graded UK 
science and engineering research 
in terms of its rigour, excellence and 
impact, we improved across the 
board, with the highlight being our 
Allied Health submission (Biological, 
Biomedical and Environmental 
Sciences) that was shown to be world 
leading or internationally excellent in 
over 85% of its research output. We 
also scored very highly for the impact 
of our research and were graded in 
the top three universities in the UK 
for Geography and Environmental 
Science and ranked fifth in the UK 
for research impact in Computer 
Science. Chemistry and General 
Engineering also performed extremely 
well, with more than 75% of research 
submitted to each of these units 
being recognised as world leading 
and internationally excellent.

The results across the Faculty of 
Science and Engineering reflect 
the work of our staff, researchers 
and research students in pushing 
the boundaries of science and 
engineering to make a difference in 
the world. 

Professor Daniel R Parsons
Professor of Process Sedimentology, 
Associate Dean for Research and 
Enterprise

Professor Stephen M Kelly, 
Dean of the Faculty of Science  
and Engineering

Professor Dan Parsons, Associate Dean for Research and Enterprise Institute of Estuarine and Coastal Studies

“I am immensley proud of 
our diverse and collaborative 
research addressing real 
world problems– from 
understanding how the Earth is 
responding to climate change 
to breakthroughs in ‘bench-to-
bedside’ cancer treatments.”
Professor Stephen M Kelly

3D printing in Computer Science
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Our University 
embraces the 
traditional and 
the modern. You 
will feel instantly 
at home.

Brynmor 
Jones 

Library

Brynmor Jones Library Entrance to the University

THE UNIVERSITY OF HULL

The University of Hull 
has a long-established 
reputation as a research-
engaged institution and is 
internationally recognised for 
the quality and impact of its 
research across many areas.

We continue to invest in a dynamic 
research environment, with a 
£98-million campus development 
programme presently underway. 
Our world-class Brynmor Jones 
Library has undergone a £28-million 
refurbishment, and our ongoing 
plans will deliver £30-million student 
accommodation on campus, plus a 
new health hub and a remodelling 
of the Middleton Hall auditorium 
to yield a superb events space. The 
Allam Building houses a biomedical 
research facility with two research 
centres in one building; one focusing 
on cardiovascular and metabolic 
diseases and the other on cancer. 
These are two areas in which the 
University has an international 
reputation.

We are a global research-focused 
community with more than 100 
different countries represented at the 
University.

Our campus offers all the facilities 
needed each day – for study, sport, 
socialising and shopping. It blends 
the traditional with the innovative 
– an inviting campus with historic 
buildings in a leafy green setting. 
It is also a technology-enabled 
environment with a high-speed, high-
capacity WiFi network covering all of 
the campus. It is this blend that makes 
us unique.

There are exciting times ahead for 
those conducting research at the 
University, with Hull named UK City of 
Culture for 2017. That promises to be 
a year packed with exciting events – 
offering a once-in-a-lifetime chance 
for our staff and students to be part of 
a unique moment in history.

The Allam Building

The Cohen Building

The University of Hull 2016   |   7
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SCHOOL OF BIOLOGICAL, BIOMEDICAL 
AND ENVIRONMENTAL SCIENCES

The School has an 
international reputation in 
pure and applied aspects 
of biomedical science, 
evolutionary biology and 
functional ecology. In fields 
as different as lab-on-a-chip 
therapeutics, barcoding of 
invasive species and coastal 
ecology, the latest UK-
wide Research Excellence 
Framework (2014) judged 
all of our research impact to 
be either “world-leading” or 
“internationally excellent”.

Working in new or totally 
refurbished laboratories such as 
our positron emission tomography 
(PET) facility, imaging suite 
and aquarium, our researchers 
are carrying out a wide range 
of interdisciplinary research 
with collaborators from within 
the University and around the 
world. The School is also home 
to two internationally recognised 
institutes which apply research 
to real-world situations: the Hull 
International Fisheries Institute 
(HIFI) and the Institute for Estuarine 
and Coastal Studies (IECS). 
The result is a vibrant research 
community that provides an 
excellent academic environment, 
enabling students on our research 
degrees to develop into the 
researchers of the future.

More information 
 www.hull.ac.uk/biology

Postgraduate 
research enquiries

Biology

Dr Bernd Haenfling   
+44 (0)1482 465804  
b.haenfling@hull.ac.uk 

Biomedicine

Dr Lynn Cawkwell 
+44 (0) 1482 461850
l.cawkwell@hull.ac.uk

General enquiries

Ms Rhonda Green
+44 (0) 1482 466032
r.e.green@hull.ac.uk

Fluorescence microscopy

The latest UK-wide 
Research Excellence 
Framework (2014) judged 
all our research impact to 
be either “world-leading” or 
“internationally excellent”.

8   |   The University of Hull 2016
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SHINING A LIGHT ON  
AN EARLY TRIGGER IN 
PROSTATE CANCER 

The three-year project has been 
made possible by a grant from the 
charity Prostate Cancer UK. The grant 
resulted from recent findings at the 
University, which uncovered a new 
mechanism for how the invasive 
form of prostate cancer begins. 
The research – carried out in the 
laboratory of Dr Justin Sturge – found 
that in healthy prostate cells, a 
molecule called Endo180, was bound 
to another molecule, CD147, and 
that this binding stopped cells from 
turning aggressive. But when the two 
molecules are forced to separate, the 
cells break away from each other – a 
process which helps cancerous cells 
to spread to other parts of the body, 
resulting in a more aggressive illness. 

The new bio-imaging probe is being 
designed to identify the separation 
of the two molecules and will be used 
to detect the switch in prostate cells 
from normal to aggressive behaviour. 
Dr Sturge has collaborated with Dr 
Graeme Stasiuk, who has expertise 
in the development of bio-imaging 
tools for diagnostic application. The 
University is an ideal setting for this 

research, as it houses state-of-the-art 
chemistry facilities in which to make 
the probes and a high-end biology 
setting in which to test them. The 
University has links with clinical MRI 
provision in Hull, allowing the probes 
to be taken forward for testing in 
patients once they have been fully 
optimised in the laboratory. 

Dr Sturge, Senior Lecturer in 
Biomedical Science at the University, 
said: “The probe’s ability to detect the 
switch to aggressive prostate cancer 
will, we believe, help to improve the 
treatment of cancer and ultimately 
help pave the way to saving more 
lives.”

Dr Stasiuk, Non-Clinical Lecturer in 
Molecular Imaging at the University, 
is developing multimodal imaging 
agents for detecting biological 
processes associated with human 
disease. He said: “The synthesis 
of quantum dot inorganic hybrid 
systems such as this are essential 
for the improved visualisation and 
monitoring of disease processes.”

The project combines new 
technological advances with a recent 
breakthrough in our understanding 
of how prostate cancer can become 
aggressive. Ultimately it will help 
clinical radiologists to determine 
if patients have the early signs of 
aggressive prostate cancer. 

Dr Iain Frame, Director of Research at 
Prostate Cancer UK, added: “There 
is currently a lack of bio-imaging 
tools which are designed to monitor 
the early stages of prostate cancer. 
The potential benefits from Justin 
and Graeme’s research are huge. 
It is really exciting for us to fund a 
multidisciplinary project such as this, 
which uses high-end biology with 
state-of-the-art chemistry. Through 
this research, we can hopefully 
improve cancer survival as well as 
reducing unnecessary treatments and 
side-effects.”

Dr Graeme Stasiuk and Dr Justin Sturge in an Allam Laboratory

“Through this research we can 
hopefully improve cancer survival 
as well as reducing unnecessary 
treatments and side-effects.”

A multidisciplinary project at the University combining 
state-of-the-art chemistry with high-end biology aims 
to develop a diagnostic bio-imaging probe for detection 
of an early trigger in prostate cancer. 

The University of Hull 2016   |   11
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Oak processionary moths nestOak processionary moths

MOTHS – SHEDDING LIGHT ON OUR 
NIGHT-TIME POLLINATORS 

Moths may not be everyone’s favourite insects. However, scientists at the University believe that 
moths are in danger of being overlooked as important contributors to the pollination of plants. 
They are also concerned that light pollution may have a negative impact on moth populations.

The caterpillars of this moth are a 
significant threat to forestry due to 
their ability to completely strip oak 
trees of their leaves – while their 
irritating hairs can cause a serious 
allergic reaction in humans. 

Funded by Forestry Commission 
England, the University’s Dr Darren 
Evans and Dr James Kitson are 
working with Forest Research, Royal 
Parks and the National Trust to 

develop molecular tools for detecting 
possible natural enemies of the moth 
(in particular, parasitoid wasps) and 
then using these tools to assess the 
effects of the insecticide spraying 
used as part of the control program 
for OPM. 

The ultimate aim is to provide a more 
targeted strategy for controlling this 
moth, which maximises the effect on 
the moth while minimising the effects 

on other species and the public. 
Our tools will be useful for tackling a 
growing number of invasive species in 
UK woodlands.

MONITORING AND TACKLING THE  
OAK PROCESSIONARY MOTH

The oak processionary moth (OPM) is an invasive species that arrived 
in the UK in 2006. Since then it has spread across London and is now 
threatening to move into the wider countryside. Scientists at the 

University believe 
that months 
are in danger of 
being overlooked 
as important 
contributors to 
the pollination of 
plants.

Photograph by Callum Macgregor

Callum Macgregor Photo courtesy of Callum Macgregor

The research, carried out by PhD 
student Callum Macgregor, is looking 
at how moths contribute to plant 
pollination and whether they are 
adversely affected by street lighting. 
The importance of moths as pollinators 
on a global scale has already been 
unveiled by the project in a review 
paper, published in early 2015. What 
is not fully understood is the relative 
importance of moths as pollinators in 
the UK and whether moths are playing 
a role in the pollination of food crops.

In the last 35 years, around two-thirds 
of the larger moth species have 
declined in the UK. If moths do indeed 
play an important role in pollination, 
then this decline might have a knock-
on effect in terms of crop production.

Light pollution, habitat modification 
and pesticide use are all likely to 
have contributed to this reduction 
in moth biodiversity, so street lights 
are not solely to blame. It is possible, 
however, that some street lighting 
technologies are more of a problem 
for moths than others and if so, it is 
important to know which these are.
Street lights traditionally use metal 
halide or high-pressure sodium 
lamps to illuminate the streets below. 

However, new technologies including 
LED lights are now appearing across 
the UK, while many local authorities 
have begun switching lights off at 
midnight to save energy. This research 
will identify how these changes are 
affecting moths over longer periods 
of time.

This project is carried out jointly with 
the Centre for Ecology and Hydrology 
and Butterfly Conservation (BC).  It is 
funded by the Natural Environment 
Research Council with support from BC.
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WHAT’S IN THE WATER? 

EFFECTS OF UNDERWATER 
NOISE ON MARINE LIFE

The effects of noise and vibration 
on marine life may be far-reaching 
– including injury, death and 
behavioural changes. Despite this 
there is little information regarding 
the effects of noise exposure on fish 
and invertebrates. This has led to an 
inability to define criteria for exposure 
levels that will cause harm to the 
animals.

Dr Louise Roberts’ research, based in 
the Institute of Estuarine and Coastal 
Studies, explores and evaluates the 
key behavioural responses of UK 
marine fishes and invertebrates to 
anthropogenic noise.

Work has focused on waterborne 
acoustics and the relatively 
unstudied effects of seabed vibration. 
Louise used innovative laboratory 
experiments and field work in the 
pristine, and acoustically quiet, 
environment of Lough Hyne, Ireland, 
to link responses to exposure levels. 

An underwater speaker array was 
used to study the response of fish 
schools such as sprat and mackerel 
to pulses of noise. Responses were 
observed using either video or 
acoustic observation techniques, 
allowing precise sound doses to 
be linked to specific behavioural 
responses.

Results indicated that sound can 
elicit strong reactions in fish, causing 
complete dispersal of fish schools 
and depth changes, with responses 
increasing with sound level. 

These results have been published 
in international journals and at 
conferences – and are important in 
informing decision makers and the 
regulation of coastal waters within 
legislation such as the European 
Marine Strategy Framework Directive.  

Dr Bernd Häenfling and Dr Lori Lawson Handley

How does human-
generated sound affect 
marine life? Its effects 
may be far reaching, 
including injury, death 
and behavioural 
changes.

The Evolutionary Biology Group  
(@EvoHull) from the School 
of Biological, Biomedical and 
Environmental Sciences is pioneering 
the analysis of this ‘environmental 
DNA’ or ‘eDNA’. 

Established methods for large-
scale screening of biodiversity and 
invasive species are costly, time 
consuming and often inefficient. 
eDNA is a complementary tool 
which is considered by many to be a 
potential game-changer for monitoring 
biodiversity.

There are two possible approaches 
for analyzing this eDNA. First, single 

species can be individually targeted 
by designing species-specific 
assays. This has already proved to be 
successful in monitoring great-crested 
newts, a protected species.

The second approach, 
‘metabarcoding’, involves 
characterising whole communities 
of organisms using the latest 
high-throughput DNA sequencing 
technology. EvoHull are pioneering the 
use of this technique to monitor whole 
communities of lake and river-dwelling 
animals. 

In a recent Environment Agency-
funded project, the team – led by Dr 

Bernd Häenfling and Dr Lori Lawson 
Handley – demonstrated that eDNA 
is extremely sensitive for detecting 
fish species in large lakes such as 
Windermere. Importantly, abundance 
data from eDNA was consistent with 
that from long-term surveys based 
on established methods, which is the 
first time this has been demonstrated 
in the field. The research team have 
just been awarded a grant from the 
Scottish Environmental Protection 
Agency to develop the method further 
for routine monitoring. 

Read more: @EvoHull 
(www.evohull.org)

Lawson Handley, L, 2015. ‘How Will the “Molecular 
Revolution” Contribute to Biological Recording?’ Biological 
Journal of the Linnean Society, 115(3), pp.750–766.

Recent advances in molecular genetic techniques are enabling scientists to describe whole 
communities of animals and plants by analysing the DNA they release into their environment. 

Underwater noise has been identified as a pressure which is of concern to the marine 
environment. Offshore construction, shipping, seismic surveys, dredging and other human 
activities are increasing ambient noise and vibration levels. 

Dr Louise Roberts
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RESEARCH STUDENTS 
IN FOCUS 

Jamie Dodd
Second-year PhD student

Rosetta Blackman
First-year PhD student

“My PhD fits into the wider research 
profile of the Hull International 
Fisheries Institute (HIFI) on inland 
fisheries management.

“As a PhD student, I have access to a 
breadth of knowledge and experience 
from internationally recognised inland 
fisheries scientists here at Hull. 
This experience has allowed me to 
undertake cutting-edge research about 
the movements of fish within a variety 
of UK river systems.

“My research is investigating how 
fish are able to move past a range 
of different obstructions in rivers, 
including weirs and hydropower 
schemes, using fish passage 
facilities. From data collected, we 
have been looking at ways in which 
we can improve our understanding 
of the conditions and timings of fish 
movement, as well as behavioural 
activity. 

“This research is fundamental for 
improving migration pathways and 
opening up fragmented river systems 
– allowing for society to use rivers 

while not obstructing pathways for fish 
migration. 

“The outcomes of the research will be 
used to help formulate and underpin 
Environment Agency guidance 
documents such as the Hydropower 
Good Practice Guidelines. Through the 
PhD I have been able to present and 
discuss my findings at international 
conferences, as well as to network 
with researchers within my field from 
across the globe.”

“Freshwater ecosystems are one of 
the most vulnerable habitats on Earth 
– and are particularly susceptible to 
biological invasions. Fast, effective, 
reliable tools are needed to monitor 
invasive species, help control them 
and assess their impact.

“Using traditional capture methods 
for biomonitoring, it is particularly 
difficult to detect novel and emerging 
invasive alien species at the 
earliest stages of their introduction. 
However, all organisms shed DNA 
into their environment – we call this 
environmental DNA or eDNA. Recent 
and rapid developments in molecular 
tools now allow us to monitor species 
using samples of eDNA taken from 
water or sediment, so this method 
holds considerable promise for 

complementing traditional methods in 
the detection and early warning of new 
invasive species. 

“There are two main objectives to my 
PhD. The first is to develop eDNA-
based assays to detect key aquatic 
invasive species that can be used for 
routine monitoring by Government 
bodies. This will involve identifying 
species-specific DNA regions for the 
target organisms, which can be used 
to reliably detect them in the lab 
and the field. The second objective 
is to use this technique to carry out 
extensive surveys to investigate how 
fast my target organisms are spreading 
and the impact they may have; this will 
be mapped using digital Geographic 
Information Systems.

“During the first year of my PhD I 
have been comparing traditional 
macro-invertebrate kick sampling 
analysis technique (microscopy and 
dichotomous keys) to the macro-
invertebrate species which can be 
detected from water, sediment and 
biofilm eDNA samples from the 
same sites. This has led to some very 
interesting and exciting opportunities 
and may show ways in which we can 
improve the routine monitoring of 
water quality in rivers and lakes.”

The project is led by Newcastle 
University’s Dove Marine Laboratory 
and involves the universities of 
Portsmouth and Bangor, as well as 
the Marine Biological Association 
and Scottish Association of Marine 
Science.

It will be the largest experimental 
project of this kind in the UK with 
3,000 volunteers being trained as 
‘citizen scientists’. Volunteers will help 
in building a picture of marine life all 
around the UK and collect data on key 
species. It is hoped the new research 
will help inform future policy and 
conservation strategies. The scientific 
data generated across all partner 

institutions will allow marine scientists 
to examine marine processes on a 
national scale.  

£1.7m National Lottery Grant to 
Protect UK’s Threatened Marine 
Life

Residents in Scarborough and along 
the east coast will be able to take part 
in a UK-wide environmental project 
funded by the Heritage Lottery Fund. 

Dr Sue Hull, Lecturer in Marine Biology 
and Ecology at the University, is one of 
the partners in the project Capturing 
the Coast, exploring how the marine 
environment is responding to global 
climate change.

THE ASSESSMENT 
OF MIGRATORY 
MOVEMENTS MADE BY 
SALMONID SPECIES IN 
AND AROUND BARRIERS  
IN UK RIVERS

ENVIRONMENTAL 
DNA: HUNTING  
INVASIVE ALIEN  
SPECIES (IAS) IN 
FRESHWATER  
ECOSYSTEMS

News in 
brief
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The University has a strong 
interdisciplinary and collaborative 
research culture. This approach is 
exemplified by the Positron Emission 
Tomography (PET) Centre which 
brings together academics from 
chemistry and biomedical sciences, 
along with health professionals.  

Together they are developing new 
technologies for diagnosis and 
treatment of diseases ranging from 
cancer to cardiac conditions. By 
bringing together practising medics 
and research academics, our state-
of-the-art PET Centre aims to rapidly 
translate research excellence into 
tangible benefits for patients.

PET is a medical imaging technique 
which pinpoints the location of very 
short-lived radioisotopes within a 
patient. Biological molecules are 
labelled with these radioisotopes, 
which are then administered to 
the patient before the PET image is 
taken. These labelled molecules (or 
imaging agents) can be designed to 
target particular organs or types of 
tumour – yielding detailed images 
of these parts of the body and 
aiding in the detection of diseases. 
However, access to radiotracers for 
patients is often limited due to the 
cost associated with purchasing the 
radioisotopes.

The PET  Centre, opened in 2013 after a 
generous donation by Dr Assem Allam, 
houses the only research-dedicated 
cyclotron in the UK (funded by local 
charity the Daisy Appeal). This allows 
our researchers to manufacture their 
own radioisotopes, as required, 
massively reducing the cost normally 
associated with acquiring them from 
commercial sources. Furthermore, the 
research facility is partnered with a 
new clinical facility at Hull’s Castle Hill 
Hospital, which will contain the UK’s 
first ‘dose-on-demand’ cyclotron for 
clinical use, as part of the Jack Brignall 
PET-CT centre.

The Chemistry

Incorporation of radioisotopes into 
molecules to form PET imaging 
agents presents significant chemical 
challenges, due to the radioactivity 
present and the low concentrations 
of the isotopes. Manipulation and 
chemical reactions is normally carried 
out in the shielded fume cupboards 
and lead-lined ‘hot cells’ that we have 
in the PET Centre. However, in Hull 
we are developing new technologies 
for automated synthetic chemical 
processes and purification using lab-
on-a-chip microfluidic devices.

The University is pioneering a ‘dose-
on-demand’ strategy whereby small 
cyclotrons and microfluidic devices 
are able to generate radiotracers on 
a ‘patient-by-patient’ basis, widening 
access to these techniques.

Alongside the development of rapid 
ways to manufacture imaging agents 
as and when required, our chemists 
are also researching entirely new 
compounds and nanoparticles which 
will allow simultaneous PET and 
magnetic resonance imaging (MRI).

In Hull we have developed a 
new generation of iron oxide 
nanoparticles, which can be 
radiolabelled with a very simple 
technique that could easily be 
applied in a clinical setting. These 
new imaging probes are magnetic 
and are active as MR imaging agents 
but also contain a biocompatible 
coating with a high affinity for the 
gallium-68 positron-emitting isotope, 
allowing radiolabelling for dual PET/
MR imaging. This work was part of a 
Europe-wide collaborative project to 
produce novel imaging probes.

The Biology

PET research in the School of 
Biological, Biomedical and 
Environmental Sciences focuses on 
the validation of new and existing 
imaging probes as biomarkers 
of disease in both cancer and 
cardiology. Such imaging biomarkers 
have the potential to detect which 
patients may benefit from treatment 
with a particular targeted therapy. 
They can also be used to confirm that 
patients are responding to treatment 
and that the right drug is being used 
at the right time. 

In Hull we are developing multimodal 
imaging agents that can localise in 
cellular mitochondria, which is altered 
in both heart disease and cancer. 
We are validating these agents as 
biomarkers for the early detection 
of disease and the monitoring of 
therapy.

In addition, we have developed a 
range of PET agents that bind to 
specific receptors which are linked to 
cancer or its metastasis (its spread 
from primary sites to other parts of 
the body). These PET agents have the 
potential to rapidly stratify patients 
at high risk of metastasis for targeted 
therapy. We are also validating the 
existing clinically approved PET 
tracer, 18F-FDG, as a biomarker of 
heart failure in cardiomyopathy and 
as a therapy response biomarker in 
oesophageal cancer.

Through a collaborative approach, 
drawing on the expertise of 
academics and health professionals 
in the field of molecular imaging, the 
University aims for rapid translation of 
our research for clinical use.

Faculty of Science and Engineering

By bringing together 
practising medics and 
research academics, 
our state-of-the-art 
PET Centre aims to 
rapidly translate 
research excellence 
into tangible benefits 
for patients.

THE POSITION EMISSION 
TOMOGRAPHY (PET) 
RESEARCH CENTRE

SCHOOL OF BIOLOGICAL, BIOMEDICAL 
AND ENVIRONMENTAL SCIENCES AND 
DEPARTMENT OF CHEMISTRY

Faculty of Science and Engineering

PET Research Centre

Confocal microscopy of a) novel mitochondrially targeted agent; 
b) Mitotracker Red; with c) colocalisation
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Faculty of Science and Engineering

DEPARTMENT OF CHEMISTRY

We have a cohort of approximately 
60 postgraduate students across 
the Department, forming a lively and 
diverse group – many of them working 
on interdisciplinary projects. 

The Department of Chemistry has 
been recognised as a Royal Society of 
Chemistry Landmark for its pioneering 
work with liquid crystals. Our award-
winning research into surfactants 
and colloids is internationally leading 
in developing formulations and 
understanding the basic science 
of emulsions and soft materials, in 
collaboration with many industrial 
partners. We have a strong group of 
synthetic and biological chemists 
developing photo-active molecules 
for cancer treatment, catalysts for 
polymerisation reactions and natural 
nanoparticles as drug delivery agents.

The Department has an 
interdisciplinary research culture. Our 
PET Research Centre is a world-leading 
facility into the development of dose-
on-demand radiopharmaceutical 
compounds for medical imaging. 
It features a cyclotron dedicated 
exclusively to research and brings 
together scientists from the fields 
of chemistry, computer science, 

engineering, biology and medicine. 
The recently established George Gray 
Centre for Advanced Materials enables 
strong links between the Departments 
of Chemistry and Physics on research 
into photonic and nanofunctional 
materials. The Lab-on-a-Chip Research 
Group has an excellent track record 
of developing miniaturised platforms 
for chemical synthesis, clinical 
diagnostics and environmental 
analysis, drawing on collaborations 
with the biology, physics and 
engineering subject areas. 

In the most recent national Research 
Excellence Framework, 87% of outputs 
assessed were found to be world-
leading or internationally excellent.

The Department has an extensive 
range of analytical instrumentation to 
support research across all disciplines. 
We have some of the best developed 
research links and industrial 
collaborations of any Chemistry 
Department in the UK – including 
ongoing research projects with 
local, national and global chemical 
companies such as AstraZeneca, 
GlaxoSmithKline, Johnson Matthey, 
Pfizer, RB (formerly Reckitt Benckiser) 
and Unilever.

Our research is commercially exploited 
in terms of patents, licensing and 
spin-out companies such as Chemtrix, 
Kingston Chemicals, Polar OLED and 
Sporomex. The Department also 
houses the Institute for Chemistry 
in Industry: a research consultancy 
unit for the local, national and global 
chemical industries.

More information 
www.hull.ac.uk/chemistry

Postgraduate 
research enquiries

Dr M Grazia Francesconi
+44 (0)1482 465409
m.g.francesconi@hull.ac.uk

General enquiries

pgstudy@hull.ac.uk
+44 (0)1482 466850

The Department of Chemistry carries out world-class research in areas 
from drug synthesis to advanced functional materials and from imaging 
agents to miniaturised chemistry in lab-on-a-chip platforms.

Powder X-ray diffraction
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The University of Hull is 
pioneering lab-on-a-chip 
research, miniaturising 
everything from chemical 
reactions to clinical 
diagnostics and from 
synthesis of advanced 
functional materials  
to developing a  
human-on-a-chip.

Lab-on-a-chip research at Hull has 
led to significant developments in 
the fields of chemistry and biology. 
We are building on an impressive 
track record, having been an 
international leader in the area for 
20 years. 

Our current research encompasses 
a range of applications – from 
chemical synthesis of medical 
imaging agents to the controlled 
production of nanoparticles and 
advanced functional materials; 
and from environmental analysis 
of river water pollution to clinical 
diagnostics of infections. 

We conduct medical research into 
cancer, heart and lung disease by 
studying living tissues on-chip, 
ultimately aiming to form a tissue 
network: a model of a ‘human-
on-a-chip’ that may reduce the 
use of animal models in drug 
development and toxicology. We 
also dedicate efforts to integrating 
smart optical and electronic 
biosensors into our devices and 
work to ensure manufacturability of 
devices at affordable cost to enable 
widespread use.

The Lab-on-a-Chip Research Group 
offers a multidisciplinary research 
environment at the forefront of the 
field. Our research projects are 
often carried out in collaboration 
with academic staff from the areas 
of chemistry, engineering, physics, 
biology or medicine. 

We have excellent in-house design 
and fabrication facilities for the 
production of glass, polymer and 
paper devices. This research group 
currently comprises about a dozen 
academic staff, each supervising 
PhD students and postdoctoral 
researchers to form a vibrant and 
diverse group spread across several 
departments in the faculty.

Professor Nicole Pamme,  
Professor in Analytical Chemistry

LAB-ON-A-CHIP

Faculty of Science and Engineering
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SCIENTISTS GO GREEN WITH 
ENVIRONMENTALLY FRIENDLY 
ANTIMICROBIAL NANOPARTICLES

MATERIALS 
CHEMISTRY

Researchers 
have engineered 
nanoscale 
antimicrobial 
particles using 
green chemistry 
principles in their 
design, producing 
an environmentally 
benign ‘nanobullet’ 
which attacks 
dangerous bacteria 
and neutralises 
them. 

Vesselin Paunov, a Professor of 
Physical Chemistry and Advanced 
Materials at the University of Hull, was 
one of the researchers collaborating 
on this international project involving 
teams at University College London, 
North Carolina State University, and 
staff from the US Environmental 
Protection Agency.

“Silver nanoparticles have great 
antibacterial properties, but after 
their use they can persist in the 
environment,” Professor Paunov 
explains. “However, it is not necessary 
for the entire nanoparticles to be made 
of silver. We produced nanoparticles 
from lignin (an essential component in 
plants), which we infused with silver 
ions and coated with a layer of polymer 
which adheres well to bacteria to form 
a biodegradable and green alternative 
to silver metal nanoparticles.

“When the silver-infused lignin 
nanoparticles adhere to bacterial 
cells, the silver ions kill them very 
efficiently, leaving the depleted lignin 
cores to biodegrade as lignin from 
plant cells, which cuts the pollution 
risk to the environment. Our green 
nanotechnology, which is benign 
by design, could lead to enhanced 
efficiency of antimicrobial products 
used in agriculture, home and 
personal care.”

The researchers used these complex 
nanoparticles to attack E. coli, which 
causes food poisoning; Pseudomonas 
aeruginosa, a common disease 
causing bacterium; and Ralstonia, 
a genus of bacteria containing soil-
borne pathogen species. They also 
targeted Staphylococcus epidermis, 
a bacterium that can cause harmful 
biofilms on plastics, like catheters, in 
the human body. The silver-infused 
lignin nanoparticles were effective 
against all of the bacteria.

‘An Environmentally Benign Antimicrobial 
Nanoparticle Based on a Silver-Infused Lignin 
Core’, published in Nature Nanotechnology  
(13 July 2015)

We conduct a wealth of 
research into the Chemistry 
of Materials, from catalytic 
effects of inorganic 
materials, to drug delivery 
with bioinspired materials, 
from optical metamaterials 
to advanced anisotropic 
materials for nanotechnology. 

Our research into inorganic materials 
is at the forefront of coordination 
and solid-state materials chemistry, 
with special interests in catalysts 
for plastics production, non-oxide 
ceramics, mixed-anion compounds 
and the application of metal 
compounds, to solving problems 
facing mankind in the 21st century 
including the need for new fuels and 
the war against diseases such as 
cancer. 

Our award-winning research 
into surfactants and colloids is 
internationally leading in developing 
formulations and understanding 
the basic science of emulsions and 
soft materials, often in collaboration 
with companies in the food, 
pharmaceutical, cosmetics and oil-
field chemical sectors. Researchers 
in Hull discovered systems in which 
air-in-water foams can be inverted 
into water-in-air powders creating ‘dry 
water’ – a technology that has been 
successfully commercialised by luxury 
cosmetics giant Shiseido. Current 
research projects include work on 
smart surfaces and self-organisation 
of particles or cells. Inspired by 
nature, our biomaterials researchers 
develop drug delivery systems based 
on nanovirus templates and spore 
pollens as well as self-assembled 
peptide based systems. Chemists in 
Hull are continuing our strong track 
record of research into liquid crystals 
and photonic materials, exploring 
nanophotonic materials and the self-
assembly of metamaterials.

Professor  Vesselin Paunov

Professor Bernard Binks, winner of the Royal 
Society of Chemistry Surfaces and Interfaces 
Award 2014 for pioneering contributions to 
particle-stabilized emulsions.

Materials Chemistry
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The availability of sterile 
water in remote regions is a 
significant issue due to the 
large distances often involved 
in getting water to where it is 
needed and relative weight 
and bulk of moving supplies 
around.  

Local water sources are often 
contaminated with bacteria from 
animal waste products, and the water 
thus requires sterilisation before it can 
be used for simple procedures such as 
cleaning open wounds, eye infections 
and other conditions which require 
small but constant amounts of sterile 
water.

In populated areas, water can be 
relatively easily sterilised by chemical 
treatment with oxidising agents 
such as chlorine or ozone. However, 
concentrated chlorine is highly toxic 

and ozone generators require a power 
source ¬– meaning that these are 
often not options in remote villages. 

Here at Hull, we are developing 
alternative systems for providing a 
constant supply of sterile water, which 
requires only sunlight and oxygen 
found naturally (as dissolved gas) in 
all water.

Photosensitisers are molecules that, 
on absorption of visible light, transfer 
the associated energy to oxygen, 
which is converted to the highly 
toxic but short-lived species singlet 
oxygen. If singlet oxygen is generated 
in significant quantities, and in close 
proximity to microorganisms, they are 
inactivated. 

By incorporating photosensitisers into 
porous, transparent plastics we have 
shown that bacteria flowing over the 
surface are killed when exposed to 
visible light. 

These photoactive plastics can be 
used to coat a range of surfaces or 
formed into beads to pack tubes, 
through which infected water can be 
passed. 

No by-products are produced, as 
singlet oxygen converts back to 
normal oxygen spontaneously if it 
does not react with the bacteria, 
making the process sustainable and 
environmentally friendly.

Professor Ross Boyle, Professor in 
Biological Chemistry

PHOTOACTIVE PLASTICS FOR USE 
AS SELF-STERILISING SURFACE 
COATINGS

CALIXARENES

Calixarenes, a 
family of chemical 
compounds, are 
named because 
of their shape, 
deriving their 
name from the 
Greek word calix, 
meaning vase. 
Depending on the chemical make-
up, the compounds’ cone-like shape 
makes them well adapted to a range of 
applications – from possible drugs for 
the treatment of cancer to frameworks 
that have large accessible pores and 
cavities for gas storage, as well as new 
catalysts capable of producing useful 
polymers.

Calixarenes with metals incorporated 
(metallocalixarenes) can catalyse the 
polymerisation of small molecules 
such as olefins, greatly increasing 
the efficiency of plastic production. 

Professor Carl Redshaw’s group are 
using calixarenes to do just that. 
This is a very productive industry 
with an estimated growth rate of 
circa 5% annually worldwide ¬– and 
significantly more in emerging markets 
such as China. The development of 
new catalysts for olefin polymerization 
is driven by the search for new 
patentable catalysts. 

The group have recently created a 
number of catalysts based on several 
different metals – an example is 
the vanadium complex which are 
extremely active in terms of producing 
polyethylene-type plastic materials.
With a view to current landfill 
problems, the group are also 
investigating the formation of 
biodegradable polymers such as 
polycaprolactone, via a process known 
as ring opening polymerization. This 
process also requires a metal catalyst, 
and the group has recently reported 
new calixarene-based catalysts 
incorporating the metals such as zinc, 
magnesium and tungsten that have 
achieved very promising results.

The group has also recently 
started researching new large 
metallocalixarenes that are connected 
by large strings of phenol molecules. 
There is currently little structural data 
about this type of metallocalixarene, 
and the group has identified some 
intriguing structural motifs. The 
increased size of such molecules 
means they are more flexible, allowing 
them to accommodate numerous 
metal centres. The close proximity of 
the metals then allows them to ‘talk to 
each other’ – and in terms of catalysis 
this can lead to beneficial cooperative 
effects.

Funding for the work has been 
attracted from industry, research 
councils and local charities.
The Redshaw group also has a 
research laboratory in China. For 
the past four years, the laboratory 
has been based at Sichuan Normal 
University in Chengdu, and a new 
laboratory is now being established at 
Northwest University in Xi’an.

Professor Carl Redshaw, Professor of 
Inorganic Materials Chemistry

Fluorescence microscope
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RESEARCH STUDENTS 
IN FOCUS 

Lauren Turner
Second-year PhD student

Bingyuan Lu
Third-year PhD student

“My PhD research project concerns 
the development of a self-sterilising 
surface to combat healthcare 
associated infections.   

“These infections occur in an average 
of 300,000 people a year and cost the 
National Health Service £1 billion a 
year. A solution to this long, ongoing 
problem is to make surfaces which can 
sterilise themselves and be recharged. 
Current research is very limited on the 
formation of self-sterilising surfaces, 
which is why the number of healthcare 
associated infections is still high. 

“This work aims to solve the problem 
by making surfaces that can be utilised 
in normal hospital lighting conditions 
to inactivate bacteria – and which 
can also be recharged with normal 
lighting conditions, offering a cheap, 
sustainable solution. It could lead 
to the formation of novel surfaces 
capable of destroying bacteria, which 
can be recharged, thus making an 
effective solution to the problem of 
contracting bacterial infections in 
hospital environments.

“I was recently selected to present my 
work to MPs as part of SET for Britain, 
a poster competition at Westminster 
for early-career researchers which 
allows them to explain their 
research to the public. I will also be 
giving an oral presentation of my 
work at a prestigious international 
conference run by the European 
Society of Photobiology. I believe that 
presenting my research has given 
me the opportunity to build up my 
professional network and to explain 
the importance of my project to the 
public.”

“My PhD research project involves 
the design of lab-on-a-chip devices 
and the synthesis of novel functional 
polymer microgels. 

“Microfluidics is the technology that 
can precisely control small amounts of 
fluids (less than a billionth of a litre). 
It enables scientists to build their 
‘labs’ on chips ¬– shrinking a whole 
laboratory, and all basic functions 
carried out there, to chip size. Together 
this is known as micro total analysis 
system or lab-on-a-chip. 

“Droplet microfluidics provides an 
advantageous approach for the 
synthesis of smart microgels with 
narrow size distribution, which can 
be responsive to an external stimulus 
and used in many applications, like 
drug delivery. Smart microgels are 
responsive to changes in environment 

such as pH, temperature and magnetic 
fields.  This allows the release of their 
contents to be triggered.

“During the three years’ research, 
significant progress was made on 
the fabrication of stimuli-responsive 
microgels with well-defined physical 
and chemical properties by self-
designed lab-on-a-chip devices. 

“It realised the establishment of an 
elegant method that involved on-chip 
droplet generation and polymerisation 
and the synthesis of amphiphilic 
microgels with two or more functional 
groups. The novel fabricated microgels 
showed great performance on the 
encapsulation and release of different 
types of model drugs, which are 
promising for the application to real 
drug delivery system in future work.

“The research project has been 
presented at international conferences 
including the fourth Micro and Nano 
Flows Conference 2014 in the UK, Flu 
2014 in Ireland, MicroTAS 2014 in the 
USA and will be presented at MicroTAS 
2015 in Korea. It has also been 
published in the Journal of Materials 
Chemistry B in 2015.”

SELF-STERILISING 
POLYMERS 
TO COMBAT 
HEALTHCARE-
ASSOCIATED 
INFECTIONS

NOVEL MICROGELS 
FABRICATED IN  
LAB-ON-A-CHIP DEVICES

Bingyuan Lu
Third-year PhD student
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DEPARTMENT OF 
COMPUTER SCIENCE

As well as offering research 
opportunities at Masters and 
PhD level, the department also 
offers undergraduates a chance 
to experience research through a 
summer research internship scheme. 
In 2015, 28 undergraduates worked 
alongside academic researchers 
and postgraduate research students 
in our well-equipped laboratories 
on projects including virtual reality 
(VR)  visualizations of architectural 
plans using our VR cube and VR 
goggles; app and augmented reality 
development; stereo head tracking; 
data analytics in freight transport; 
computational linguistics; developing 
new domain-specific programming 
languages; 3D printing algorithms 
and software; sediment simulation; 
PET scan volumetric data visualization 
in 3D; educational games 
development; robotics systems; 
natural language linguistics; fault-
tree analysis; distributed database 
systems; and networked data analysis 
and crowd-sensing.

Our department has more than 
35 academics and more than 30 
PhD students. We work on a range 
of research projects involving 
collaborators and funders from across 
the UK and internationally.

Our research groups and major areas 
of research include;

•  Artificial Intelligence and Informatics 
(AII) – medical data analytics; 
decision support systems and tele-
health systems architectures;

•  Computational Science (CSRG) 
– domain-specific programming 
languages; agent-based 
modelling; graph and network-
oriented databases; parallel and 
high-performance computing; 
crowdsourcing and sensor 
middleware for marine and 
rail transport logistics; power 
distribution networks and energy 
estuary simulations;

•  Dependable Systems (DS) – with 
main focus on development 
of the HiP-HOPS safety critical 
system analysis software tool and 
applications in the automotive 
industry;

•  Robotics – with focus on cognitive 
architectures for swarm robots and 
on medical robotics for computer-
assisted surgery;

•  Simulation and Visualization 
(SimVis) – data visualization; 
volume rendering; real-time 
illumination; image analysis; radio-
therapy planning; virtual reality and 
haptic systems. 

In addition, the department runs 
the Hull Immersive Visualization 
Environment (HIVE) with a virtual 
reality immersive cube; VR theatre 
and giga-pixel wall facilities plus 
wearable devices that are all available 
to our researchers.

The department is also well known for 
Seed Software, our highly successful 
commercial venture selling critical 
asset deployment and emergency 
response coordination products 
(based on our distributed computing 
research) to the fire and rescue sector 
across the UK.

More information 
www.hull.ac.uk/computerscience

Postgraduate research 
enquiries

Dr Yongqiang Cheng
y.cheng@hull.ac.uk
+44 (0)1482 466572

General enquiries

Lynn Morrell
dcs-pgr@hull.ac.uk
+44 (0)1482 465067

www.dcs.hull.ac.uk

The Department of Computer Science is home to state-of-the-art digital research 
that is making a real impact on the UK economy, and was rated joint fifth for 
research impact out of 89 UK computer science departments in the recent 
national Research Excellence Framework assessment.

HIVE state-of-the-art visualization
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Nvidia graphics processing units (GPUs) have thousands of compute cores and 
are used by the Computational Science Research Group to speed up parallel 
calculations – including large-scale database searches.

Faculty of Science and Engineering

BRAVEHEALTH:  
THE HEART OF E-HEALTH

COMPUTATIONAL SCIENCE 
TACKLES FREIGHT AND TRANSPORT 
LOGISTICS PROBLEMS

Recently awarded funding from 
Innovate UK to focus on rail-freight 
logistics simulations, a group led by 
Nick Riley (Engineering), Professor  
Amar Ramudhin (Logistics Institute 
Director) and Professor Ken Hawick 
(Head of Computer Science) are 
building large-scale databases of 
freight and transport data using 
non-traditional (NonSQL) approaches. 
Unlike normal SQL*, these databases 
can scale up to handle very large 
data sets that can also be split across 
multiple locations.

Industrial collaborators on this 
work include FreightArranger; Asda; 
Unilever; the shipping line Zim UK; 
and JGR Ltd. 

Using state-of-the-art network theory 
and software developed in the 
Department of Computer Science, this 
project will allow pattern detection in 
rail freight data and in other transport-
related data from the UK and globally 
and will guide industry solutions to 
economic efficiency, congestion and 
air quality improvements. 

There are opportunities for students 
to join this burgeoning effort in using 
cutting-edge database tools. The 
group use some of the fast parallel 
computer systems in the department 
such as graphics processing unit (GPU) 
systems that combine thousands of 
computing cores on a single device, 
which enables the mining of very large 
databases in practical timescales.  
The University is investing further in 
parallel high-performance computing 
(HPC) systems with a major new 
campus HPC facility expected in 2016.

*SQL - Structured Query Language used to communicate with a database.

The Computational Science Research Group (CSRG) in 
the Department of Computer Science is working with the 
University’s Logistics Institute and the School of Engineering 
to tackle complex simulations and big-data problems in 
transport and freight logistics. 

Researchers are developing novel ways to monitor and raise alarms for people with 
medical conditions. A wearable sensor has been developed which can monitor a range 
of required parameters and automatically raise the alarm if someone with a particular 
disease, such as a cardiovascular illness, has a problem. 

PhD student Robert Munnoch gathering biometric vital sign data using a new device called EIMO.

The wearable unit runs automatic 
scheduled analysis of particular 
measurements and screens specific 
vital signs on request. The system 
communicates information to 
clinicians and to a central supervision 
unit where it can be assessed.

The research in the Department 
of Computer Science addresses 
data mining and decision support. 
The combination of data mining 
and more traditional decision 
support techniques, with real-
time physiological data from a 
wearable sensor device, provides 

reliable advance indication of 
cardiovascular diseases such as 
aneurysm, angina, stroke, coronary 
artery disease and heart attacks. 
The sensor communicates with a 
remote management unit that acts 
as an interface between physicians 
and the system. This can provide 
both automated support, in the form 
of text messages with information 
or suggestions to the patient, and 
doctor-managed supervision – 
allowing direct communication with 
the patients by voice, text and chat 
messages. Data acquired by the 
wearable unit is relayed to a gateway, 

providing real-time communications 
in case of anomalies, location-aware 
information via GPS and a mobile 
virtual community for education and 
support. 

The BraveHealth project leader is Dr 
Darryl N Davis and Dr Chandrasekhar 
Kambhampati is a co-investigator.
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3D CAVE BRINGS VIRTUAL REALITY TO  
OFFSHORE RENEWABLE TRAINING

The 3D cave prepares engineers for 
working in hazardous scenarios – 
such as at the top of a 150-metre 
offshore wind turbine or simulating 
the journey to an offshore platform 
via a specialist vessel. This provides 
engineers working in the renewable 
energy industry with the chance to 
experience hostile, dangerous and 
complex conditions prior to leaving 
shore.

Located in the Hull Immersive 
Visualization Environment (HIVE) in 
the Department of Computer Science, 
the cave is part of a broader University 
investment in renewables.

As well as using a 3D cave, the project 
uses head-mounted displays to 
simulate a range of other situations, 
such as the winching experience to 
and from the turbine by helicopter.

Communication with industry 
partners, potential users and other 
stakeholders determines the direction 
of future products for other hazardous 
environments such as factories and 
fire and rescue scenarios. 

HIVE was awarded £240,000 in 
funding from the Higher Education 
Funding Council for England (HEFCE) 
and can potentially offer a service to 
industry and wind farm engineers in 
training, plus continuing professional 
development for those in the sector.

HIVE is managed by Dr Jon Purdy 
and offers research opportunities 
to computer science students at all 
levels. A recent research initiative by 
the department has seen the use of 
head-mounted goggles that can also 
exploit the 3D software developed 
in HIVE to offer companies and 
individuals a portable virtual-reality 
training experience in 3D.

The 3D cave provides 
engineers working in 
the renewable energy 
industry with the 
chance to experience 
hostile, dangerous and 
complex conditions 
prior to leaving shore.

Oculus Rift

3D Cave
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RESEARCH STUDENTS 
IN FOCUS 

Russell Billingsley
First-year PhD student

“I’m a PhD student in the 
Computational Science Research 
Group within the Department of 
Computer Science. 

“My work is in the volume rendering of 
simulation models. Volume rendering 
is the rendering of volumetric data 
such as MRI or CT scans. We are using 
it to visualize simulation models 
such as tumour growth and artificial 
intelligence (AI). 

“Before starting the PhD, I worked in 
the department’s summer research 
internship programme. I developed 
software using the Unity game engine 
that can render volumes in real-time 
on a variety of platforms such as 
the department’s HIVE immersive 
reality cube, the Oculus Rift virtual 
reality headset and standard desktop 
machines. 

“This type of software allows a 
computational scientist to visualize a 
model while it is under development to 
understand the growth structure and 
processes as they develop. Aside from 
the number of applications to scientific 
visualization, volume rendering also 
has applications for designing and 
planning volumetric models that can 
be 3D printed on the department’s 3D 
print facilities, as well as many other 
applications in areas such as games 
and movies.”

“I am currently researching graph 
databases and their use in analysing 
complex systems datasets as my PhD 
topic in the Department of Computer 
Science.

“Throughout my time in the 
department, I have worked on a range 
of research projects during both my 
PhD and as a summer research intern 
while I was an undergraduate. 

“Graph databases offer an innovative 
new approach to managing and 
analysing complex and large data sets 
and, as the name suggests, they use a 
graph or network-based data structure 
to support relationships between data 
items.
 
“Graph databases represent a 
departure from more traditional SQL 
databases, in that they focus more 
on relationships between data rather 
than the traditional key-pairs. My work 

involves playing an important role 
in computational logistics work with 
applications on freight and transport-
oriented data, as well as network and 
social media data.  

“I was recently asked to demonstrate 
some software developed in the 
department’s SEED unit to the US 
Ambassador to the UK, Matthew 
Barzun. This software is for visualizing 
a smoke-filled room in a fire brigade 
training scenario.”

PHOTOREALISTIC 
GRAPHICS, 
SIMULATIONS AND 
INTERACTIVE TIME 
VISUALIZATION

GRAPH DATABASES FOR 
COMPLEX SYSTEMS

Phininder Balaghan
First-year PhD student

Already some interns who took part 
last year have decided to go on to 
PhD study. Student Liam Stockwell 
explained: “I’m doing a PhD in agent-
based modelling. I took a research 
internship over the summer here as 
part of my undergraduate studies 
which led me directly to undertaking 
a PhD.”

Other projects include work on virtual 
reality systems such as the Oculus Rift 
goggles, smart watch software and 
experiments with software for robotic 
systems such as Lego Mindstorms, 

along with app development, 
gaming systems and medical image 
processing experiments. 
 
Interns involved in the programme 
last summer have subsequently been 
instrumental in helping demonstrate 
activities to high-profile visitors to 
the Department of Computer Science 
including HRH Prince Andrew, the 
Duke of York; Greg Clark, MP, the 
Minister for and Universities, Science 
and Cities; and Matthew Barzun, the 
US Ambassador to the UK.

A new summer internship programme 
being run by the Department of 
Computer Science, which allows up 
to 28 students to experience research 
first-hand, has already inspired 
students to go on to study at PhD 
level – and will be rolled out across 
the faculty’s other departments and 
schools this year.

Research interns are given the 
opportunity to get involved in real 
research and work with the latest 
cutting-edge equipment, from robotics 
to 3D printers or virtual environments. 

Interns can work independently or 
as part of a team to solve real-world 
research problems. 

They are able to collaborate with 
leading scientists on projects. Each 
intern has an individual project 
supervisor and works alongside 
postgraduate students in the research 
laboratories. The programme, which 
began in summer 2014 and has 
proved immensely popular, aims to 
give students an early taste of what 
research is like.

New Internships Programme 
Offers Undergraduates 
Unique Insight into Research 
and Development Work

News in 
brief

Phininder demonstrates SEED software to the US ambassador to the UK

Liam Stockwell
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SCHOOL OF ENGINEERING

The School has an impressive history 
of life-changing research. In the 2014 
Research Excellence Framework, 
the most recent assessment of UK 
research, 99% of our submissions 
were judged to be “internationally 
recognised”, with 75% of our outputs 
classified as “world-leading” or 
“internationally excellent”. 

Our research activities are focused 
under three broad themes of energy 
and environment, sustainable 
engineering and medical engineering. 

Maintaining energy security, while 
mitigating and adapting to climate 
change, is one of the key challenges 
of the 21st century. We bring a wide 
range of engineering expertise to bear 
on the understanding of the changing 
environment and providing solutions 
to the efficient utilisation of energy 
and resources, while minimising 
the environmental impact of human 
activity. 

Emphasis within our sustainable 
research theme centres on designing 
and testing novel engineering systems 
– and their control systems – that are 
more energy efficient, greener in their 
effect on the environment, safer, more 
robust and thus more sustainable in 
their operation.

The impact of the ageing population 
and pressure on health budgets 
makes the continued wellbeing of 
the population difficult to ensure. In 
parallel, there is a continuous drive 
to develop better medical devices to 
improve patients’ quality of life, as 
well as pressures to improve the way 
that healthcare is provided. 

We focus both on underpinning basic 
research to understand the body 
when healthy, diseased and injured, 
and applied research to develop new 
medical devices and approaches to 
improve patient care while increasing 
healthcare efficiency. 

More information 
www.hull.ac.uk/engineering 

Postgraduate research 
enquiries
Ron Patton 
r.j.Patton@hull.ac.uk
+44 (0)1482 465117 

General enquiries
Laura Atkinson 
l.atkinson@hull.ac.uk 
+44 (0)1482 465891

Chemical engineering

The School of Engineering has a strong international 
reputation in research and a vibrant research 
community with a culture of collaborative and 
interdisciplinary working.
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DIGITAL SPEECH RECOVERY 
FROM ARTICULATOR  
MOVEMENT (DiSArM) 

RESEARCH ON ROBUST AND FAULT 
TOLERANT CONTROL OF RENEWABLE 
ENERGY SYSTEMS

Patients who have lost the ability 
to speak having undergone a 
laryngectomy often feel socially 
isolated and suffer feelings of a 
loss of identity, which can lead to 
depression. Traditional speech valve 
implants have their limitations in 
terms of quality of speech, practical 
use and needing regular replacement. 
Engineers at the University of Hull 
have been working on a novel 
solution using electronic sensing of 
mouth and tongue movements to 
restore patients’ natural voices.

Electronic sensors pick up a patient’s 
mimed ‘silent speech’ and the device 
converts this movement into audible 
speech. Early prototypes have 
demonstrated that these sensors 
are able to recognise isolated words 
with 98% accuracy for a 57-word 
vocabulary, which is appropriate 
for basic command and control 
applications. Building on this, the 
group is working on enhancing this 
basic recognition for better speech 
quality, naturalness and fluency and 
developing a cost-effective, wearable 
system suitable for everyday use.

The group, led by Professor James 
Gilbert, is also investigating ‘direct 
synthesis’: a direct, trainable 
transformation from sensor data to 
acoustics features. The development 
process involves working with 
patients and clinicians to refine the 
design of the sensor and processing 
systems and to test their performance 
and usability outside of the 
laboratory. 

The project is funded by the National 
Institute for Health Research 
(NIHR) Invention for Innovation (i4i) 
Challenge Award.  

Control systems are important in 
renewable energy to both enable 
optimal energy conversion efficiency 
to be maintained and to enhance 
reliability and ensure that renewable 
energy systems are fault tolerant. 
For example, reliability and tolerance 
to faults is very important for large 
offshore wind turbines to make best 
advantage of the power available from 
large rotor diameters and in wind 
fields that are not as disturbed as 
those over land.

Ongoing research at Hull is making 
significant inroads into these 
developments, based on a strong 
background in new mathematical 
modelling concepts and real-time 
control systems design tools. Much of 

the experience has been gained from 
work in fault-tolerant flight control 
– for example with the Ministry of 
Defence, Airbus and the European 
Union – and fault-tolerant space 
strategies through funding from the 
European Space Agency and EADS 
Astrium.

The work has supported eight China 
Scholarship Council PhD scholarships 
since 2009, as well as several 
international visiting and post-
doctoral researchers.

Professor Ron Patton, Professor 
of Control and Intelligent Systems 
Engineering

Engineers at the University of 
Hull have been working on a 
novel solution using electronic 
sensing of mouth and tongue 
movements to restore patients’ 
natural voices. 

The Control and Intelligent Systems Engineering (C&ISE) Research Group in the School of 
Engineering focuses on the development of new techniques for controlling renewable energy 
systems such as wind turbines and wave energy devices.

Offshore wind turbines

Professor James Gilbert
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APPLICATION OF PROCESS 
INTENSIFICATION FOR POST-COMBUSTION 
CARBON CAPTURE WITH CHEMICAL 
ABSORPTION

Engineers at the University have 
secured more than £1.27 million to 
lead a new cutting-edge research 
programme that aims to significantly 
advance current carbon capture 
technology. 

The Engineering and Physical 
Sciences Research Council (EPSRC) 
has awarded a major research grant 
to a consortium of researchers led by 
Professor Meihong Wang from our 
School of Engineering. The project will 
undertake fundamental research to 
tackle challenges in carbon capture. 

Working in collaboration with Imperial 
College London, the University of 
Sheffield and Newcastle University, 
the aim of the research is to 
significantly improve the technology 
used by power plants for capturing 
carbon dioxide (CO2) before it is 
released into the atmosphere.

Carbon dioxide is a greenhouse 
gas that is widely believed to be the 
main driver of climate change. If CO2 

emissions can’t be reduced, it is 
predicted that global temperatures 
will increase by more than four 
degrees centigrade, which could be 
disastrous for life on Earth.

Power plants that burn coal or 
natural gas to produce electricity are 
the single largest sources of CO2 
emissions. Although the proportion 
of energy provided by renewable 
sources is increasing, power plants 
still play a central role in meeting our 
ever-increasing energy demands.

It’s possible to use chemicals to 
absorb CO2 from emissions before 
they’re released into the atmosphere 
in the flue gas. This is called post-
combustion carbon capture, and the 
process usually happens in a tower 
filled with special packing. However, 
the cost of building and running these 
packed columns is very high, mainly 
because of their large size.

Previous research by Professor 
Wang and colleagues has revealed 
that removal of CO2 from flue gas 
using conventional packed columns 
is highly inefficient. The aim of this 
new project is to design and operate 
a new ‘rotating packed bed’ (RPB) 
system that spins at hundreds of 
times per minute, greatly improving 
the capacity and efficiency of CO2 
separation. 

Our initial analysis indicates that 
the packing volume in an RPB will 
be less than 10% of a standard 
packed column, greatly reducing 
costs. We will be comparing the two 
systems technically, economically 
and environmentally. The aim is to 
develop a highly efficient system 
that can help reduce global CO2 
emissions, but it’s also essential 
that the technology is affordable and 
transferable. The EPSRC grant runs for 
three and half years and will support 
five post-doctoral researchers across 
the four institutions.

Professor Meihong Wang with a group of PhD students

IMPROVING THE  
DIAGNOSIS AND PREVENTING 
THE DEVELOPMENT OF 
PERTHES’ DISEASE

Currently it’s not possible to 
predict which children will develop 
Perthes’ disease. Management of 
the condition can be very difficult 
and in many cases will lead to 
debilitating arthritis in adult life 
along with the requirement for a 
hip replacement.

Professor Michael Fagan and his 
team hope to understand the cause 
of Perthes’ disease and to identify 
those children at risk of developing 
the condition. They are also 
studying whether certain activities 
such as horse riding or swimming 
might have the potential to prevent 
the disease from becoming 
established in those children.

“We hope this study will lead to 
a larger clinical trial, designed 
to confirm the predictive power 
of our screening guidelines and 
the benefits of targeted activities 
and exercises,” said Professor 
Fagan. An earlier research project 
suggested that the disease might 
be caused by an abnormal hip 
geometry that prevents the head 
of the femur from developing 
properly. 

The current project is in 
collaboration with the University 
Hospital Southampton, and 
a detailed study of the X-rays 
of children with and without 
Perthes’ disease has already 
been undertaken. A comparison 
of the measurements taken from 
the X-rays reveals that there is 

a difference in the geometry of 
the hips of children who go on to 
develop the condition.

Advanced computer modelling 
techniques are now being used 
to fully quantify the effects of 
these differences on the loading 
of the bone and whether they are 
sufficient to affect the blood supply 
to the femoral head, which would 
prevent its proper development. 

These early results point to a 
possible way of identifying those 
children most at risk, which could 
lead to earlier management of 
the disease and prevention of 
significant pain, deformity and 
disability.

Researchers, led by Professor 
Meihong Wang have been awarded 
a major research grant to undertake 
a project to tackle challenges in 
carbon capture.

Perthes’ disease is a very poorly understood destructive disease of the hip joint that 
affects children aged between 3 and 14 years old. The incidence is typically 1 in 10,000, 
with boys four times more likely to suffer from the condition than girls. 
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REAL-TIME IN-SITU 
STUDIES OF THE NANO/
MICROSTRUCTURE 
EVOLUTION DURING 
LIQUID-TO-SOLID PHASE 
TRANSFORMATION 
PROCESS

However, most of the materials are 
opaque and the changes of their 
internal structures during the liquid-
to-solid phase transformation cannot 
be seen under visible light. It is 
especially difficult to make a real-time 
observation at submicrometre length 
scale. Hence trial-and-error is still the 
most widely used approach when 
developing new material systems and 
the relevant manufacturing processes.

Dr Jiawei Mi and his team are using 
powerful synchrotron X-rays and 
neutron beams to study in situ the 
real-time evolutions of atomic, nano- 
and microstructure of materials under 
different synthesis and manufacturing 
conditions.

Funded research projects are focusing 
on studying the atomic structural 
evolution of metallic glasses under 

different thermal shock conditions, 
the nucleation of primary grains and 
intermetallic phases of Aluminium-
based alloys and Nickel-based alloys 
under the influences of ultrasound and 
magnetic pulses and the interfacial 
bonding of dissimilar materials made 
by thermal spraying. 

The central research theme is to 
understand the dominant control 
mechanisms that drive the formation 
and evolution of different phases 
at different conditions – and in turn 
achieve the optimal combinations 
to maximise the functional and 
mechanical properties of the 
materials.
  
These projects are funded by the 
Royal Society, the Royal Academy of 
Engineering, the EPSRC and UK and 
international industry partners. The 

work is supported by five postdoctoral 
researchers and seven PhD research 
students. 

The research has been conducted 
with strong collaboration across Hull 
and with a number of national and 
international laboratories, including 
the Advanced Photon Source; 
Argonne National Laboratory, USA; 
Swiss Light Source and Spallation 
Neutron Source at the Paul Scherrer 
Institute, Switzerland; Diamond Light 
Source and the Spallation Neutron 
Source (ISIS) at Rutherford Appleton 
Laboratory.

Liquid to solid phase transformation process is 
one of the most important physical phenomena 
in nature, and almost all man-made materials 
have been undergone such a process at different 
stages of manufacturing and/or syntheses.

Mr Wei Zhang, who is studying for a PhD (funded by the 
joint Hull-Chinese Scholarship Council PhD studentship), 
during experiments at Diamond Light Source

Dragon Star Award

News in 
brief

Engineers from the University have 
researched and designed a pipeline 
network which could pump millions of 
tonnes of greenhouse gases under the 
North Sea.

Professor Meihong Wang, along with 
his former students Tihomir Lazic 
and Dr Eni Oko, investigated different 
options for a carbon dioxide (CO2) 
transport pipeline network, if one 
were to be introduced. The pipeline 
aims to help to reduce CO2 emissions 

in the Humber – the region that has 
the largest share in the UK, emitting 
around 60 million tonnes per year. 
It would transport carbon dioxide 
from fossil fuel power stations and 
industrial plants, such as refineries 
and steel works across the region, to 
be stored permanently underneath the 
seabed.

The paper, ‘Case Study on CO2 
Transport Pipeline Network Design 
for the Humber Region’, written in 

collaboration with researchers from 
Cranfield University, won the SAGE 
Best Paper Award 2014. The research 
team also received the prestigious 
Ludwig Mond Award from the Institute 
of Mechanical Engineers, which is 
awarded for the best contribution 
to the progress of mechanical 
engineering of interest to the chemical 
industry.

An engineering team led by the 
University of Hull (project lead: 
Professor Xudong Zhao) has won 
second place at a prestigious 
Chinese-European innovation awards 
ceremony. The unique Dragon-STAR 
Innovation Award is for distinguished 
scientific and technological 
collaboration between the EU and 
China. The team, selected as one of 
three finalists, was shortlisted for 

its development of a cost-effective 
and energy-efficient technology that 
has great global market potential in 
solar thermal and power systems. 
The team’s development of a novel 
loop heat pipe (LHP) could also be 
widely used in heat exchangers, heat 
recovery systems, air conditioning 
and ventilation systems, cooling of 
electronics and lighting and in the 
aerospace industry.

PRESTIGIOUS AWARDS 
FOR CO  TRANSPORT 
PIPELINE DESIGN

ENGINEERING RESEARCH 
TEAM WINS SILVER AT 
THE DRAGON-STAR 
INNOVATION AWARDS
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RESEARCH STUDENTS 
IN FOCUS

Brian Houston
Fourth-year PhD student

“As a PhD student and a member of 
the Advanced Materials Group in the 
School of Engineering, I am currently 
involved in a research programme 
funded by Baosteel, the largest steel 
company in China.

“This research concerns the 
development of high-performance 
composite metallic materials 
manufactured by spray forming, 
which is a flexible alloy casting 
technique that offers simplified steps 
to manufacture near-finished product 
shapes. 

“This has applications in industry such 
as the manufacture of cylinder liners 
for automotive engines. 

“Throughout my research, I was 
granted access to lead and carry out 
experiments using state-of-the-art 
scientific techniques at advanced 
synchrotron X-ray (Paul Scherrer 
Institute, Switzerland) and neutron 
sources (Rutherford Appleton 
Laboratory). 

“The advanced techniques allowed 
non-destructive microstructure and 
stress characterisations, and my 

research successfully revealed for 
the first time the correlation between 
porosity and stress distribution in the 
sprayed alloys. 

“The recently published results have 
gained the attention of the neutron 
science community, and I was invited 
by the UK Science and Technology 
Facilities Council to present the results 
at the UK Neutron and Muon Science 
and User Meeting.”

“My PhD is in the design, 
characterisation and simulation of 
Helmholtz resonators.  Helmholtz 
resonators have many practical 
applications, as they can be used to 
remove unwanted noise or vibrations 
from fluid systems. The application 
of my research is focused on the 
dampening of combustion instabilities 
in large-scale industrial gas turbines 
and the research is in collaboration 
with Siemens Energy.

“My work involves expanding the 
knowledge of how such devices 
function so that they can ultimately be 
designed to be more efficient. I do this 
by using tools such as computational 
fluid dynamics (CFD) simulations 
and experiments at our own acoustic 
wind tunnel in the Acoustics Research 
Centre.

“The collaboration with such a 
large company as Siemens Energy 
has made the research particularly 
interesting and exciting. Every two 
weeks I get the opportunity to present 
my findings for discussion with a 
group of professional engineers from 
Siemens in Germany, via live web 
meetings. This unique relationship 
helps to ensure that the research is 
of commercial value and has broad 
impact.

“Aside from my PhD research I have 
been lucky enough to have been 
supported by the University in starting 
and growing a Formula Student team 
at the University, which every year 
sees myself and other volunteer 
students design and build our own 
bespoke race car to compete at a 
prestigious international competition 
at Silverstone.  

“The combination of a closely 
managed industrially applied PhD, 
with extracurricular projects such as 
Formula Student, has been extremely 
challenging – but the difficulty it 
brings is worth it, as for me every 
challenge overcome is a valuable 
lesson learnt, and for that I am 
extremely grateful for my time here at 
Hull.

“I am also delighted to have already 
been able to publish some of my 
research and to have had the 
opportunity to present my work at an 
international conference. I have also 
recently been awarded the prestigious 
Smeaton Medal for excellence in 
engineering.”

3D CHARACTERISATION OF THE 
MICROSTRUCTURES AND STRESSES 
IN SPRAYED STEEL USING X-RAY 
TOMOGRAPHY AND NEUTRON 
DIFFRACTION

THE CHARACTERISATION AND SIMULATION 
OF HELMHOLTZ RESONATORS

Tung Lik Lee
Fourth-year PhD student
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DEPARTMENT OF  
GEOGRAPHY, ENVIRONMENT 
AND EARTH SCIENCES

We are committed to conducting 
excellent, internationally leading 
research that addresses the 
key global challenges facing 
our world. In the 2014 Research 
Excellence Framework, the system 
that assesses research quality in 
UK higher education, we ranked 
third for research impact across 
the UK (joint first in England) – 
98% of our research was judged 
as internationally recognised, 
with 70% of our research impact 
designated “world-leading” or 
“internationally excellent”. 

In the Grade II listed Cohen 
Building, we have a fantastic 
research environment where our 
rich seam of academic heritage 
is enhanced by the state-of-the-
art research facilities you would 
expect from a leading research 
department. We have a vibrant and 
productive research community 
that is sustained by research 

events including weekly research 
seminars, reading groups, writing 
groups and conferences – all of 
which improve the postgraduate 
research experience enormously. 
Our 30-plus academic staff are 
committed to high-quality, rigorous 
research that is themed into five 
groups across the department: 
Environmental Policy and Practices; 
Knowledges, Cultures and Space; 
Modelling Environmental Systems; 
Environmental Change; and 
Geochemistry and Geobiology. 

We work in close collaboration 
on research with a variety of 
departments from across the 
University, and we have centres, 
networks and facilities that develop 
our research with partners in the 
city, the region, nationally and 
internationally.

More information 
www.hull.ac.uk/gees

Postgraduate research  
enquiries
Dr Graham Ferrier
g.ferrier@hull.ac.uk
+44 (0)1482 466060

General enquiries
Linda Love
l.a.love@hull.ac.uk
+44 (0)1482 465575

A view of Mount St Helens from the Toutle 
River cutting into the lahar deposits left 
from the eruption in the 1980s.
Photo taken by Professor Tom Coulthard 
whilst carrying out research at Mount St 
Helens.

We are recognised as a leading centre for research into human 
and physical environments and Earth sciences and are ranked 
in the top 200 departments worldwide in our discipline. 
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RISING SEAS: PIONEERING  
RESEARCH INFORMS FUTURE  
IMPACTS OF CLIMATE CHANGE

Professor Dan Parsons and Dr Stuart 
McLelland are carrying out an exciting 
new research project that will help 
tell us about how climate change 
will change our rivers, coasts and 
estuaries into the future. 

Hull is to play a central role in shaping 
the future of international climate 
change policy, following a €10-million 
EU award.

The University’s state-of-the-art Total 
Environment Simulator (TES), at The 
Deep in Hull, will figure strongly 
in a Europe-wide project aimed at 
improving climate change forecasts. 

Environmental researchers led by 
Dr McLelland and Professor Parsons 
have been awarded €1m in funding to 
carry out research as part of the EU-
funded HYDRALAB+ project.

The University will be working with 23 
other European centres of research 
excellence over the next four years 
to improve predictions about how 

rivers, estuaries and coasts respond 
to environmental change.
Professor Parsons explained: “The 
project will utilise the particular 
strengths and expertise at specialist 
facilities throughout Europe to 
develop new techniques and 
protocols to improve how climate 
change is modelled and its impacts 
forecasted. 

“In Hull’s case, we have access to 
the Total Environment Simulator, one 
of the most sophisticated pieces of 
equipment for modelling the effects 
of flows and waves under different 
environmental conditions.”

Subject of a recent £200,000 
upgrade, the TES is widely regarded 
as one the of world’s foremost 
experimental facilities for modelling 
the dynamics of fluid and sediment 
transfer. With a large flume tank and 
apparatus to control the movement 
of water and sediment, it is able to 
simulate a wide variety of conditions, 
including storms and floods. An 

integrated suite of high-resolution 
monitoring equipment then measures 
the speed of the processes and the 
shape of developing landforms.
Dr McLelland added that the data 
gathered will enable countries and 
regions currently threatened by rising 
sea levels to make vital decisions 
about flood defences.

“When planning to mitigate the 
worst effects of climate change, your 
decisions are only as good as the 
models you have to work with.

“Trying to predict what climate 
change will do to coastlines and rivers 
is very complicated because there are 
so many different variables.

“By looking at the behaviour of water 
and sediment in different scenarios 
using the TES, we will be able to 
model this complexity in greater 
detail. It will help to provide a much 
more detailed picture that can be 
used to deal with flood risk all over 
the world.” 

Professor Dan Parsons Dr Stuart McLelland
When a volcano erupts, it is the 
flows that emanate from them that 
cause widespread destruction. 
Pyroclastic density currents (PDCs) 
are currents of searing hot gas, 
ash and rocks – one of these being 
responsible for most of the damage 
of Pompeii during the famous 
eruption of Vesuvius, Italy, in AD79. 
Lahars are slurries of volcanic 
material and water, responsible for 
the tragedy at Armero, Colombia, 
in 1985. 

The University’s Dr Rebecca 
Williams is a geologist and 
volcanologist who studies these 
phenomena through field work 
and laboratory experiments. On 
the Italian island of Pantelleria, 

Rebecca’s research explores the 
nature and behaviour of PDCs. 
Ignimbrites are the deposits from 
these hazardous high-velocity 
flows, and detailed logging and 
compositional analysis of these 
ignimbrites enabled Rebecca to 
map out where they flowed across 
the island through time. This 
also permitted the ebb and flow 
of the current across the island 
to be understood – including 
how the current encountered and 
overtopped topographic barriers, 
transforming how we understand 
the nature and behaviour of 
PDCs. Part of this research has 
been published in the leading 
international journal Geology. 

Rebecca now strives to model 
PDCs and lahars in the laboratory, 
drawing on detailed field work 
such as that done on Pantelleria. 
Using a specially designed flume, 
Rebecca is trying to understand 
the behaviour of lahars and how 
they modify – and are modified 
by – an evolving landscape. By 
understanding how pyroclastic 
density currents and lahars behave 
we can, by extension, understand 
some of the most catastrophic 
hazards posed to human society by 
volcanic eruptions.

 Dr Rebecca Williams at a new lahar flume at the University of Hull

UNDERSTANDING 
THE NATURE  
OF VOLCANIC 
FLOWS

Exciting new research project that will help tell us about how climate 
change will change our rivers, coasts and estuaries into the future. 

The Green Tuff draping a near-vertical 
caldera wall at Bagno dell’Acqua
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EARTH’S ‘BIG FIVE’ MASS EXTINCTIONS 
SHOULD BECOME ‘BIG SIX’ WITH 
DISCOVERY OF GLOBAL MIDDLE  
PERMIAN CRISIS

It is widely accepted that life 
on Earth has suffered five 
major mass extinction events 
in its long history. 

New research, led by the University’s 
Dr David Bond and published in the 
prestigious Geological Society of 
America Bulletin, has demonstrated 
that a sixth global extinction event 
should be added to the list.

The Capitanian extinction event 
occurred 262 million years ago 
during the Middle Permian period. 
By definition, a mass extinction must 
have global impact – but this has 
been in doubt for the Capitanian event 
because the only evidence came from 
tropical regions.

But new evidence led by Dr Bond, 
also involving scientists from Leeds, 

Norway, Germany and Canada, shows 
this extinction was just as abrupt 
and extreme on the former sea floors 
of Spitsbergen (Arctic Norway) and 
Ellesmere Island in the Canadian 
Arctic as it was in the tropics.

Dr Bond, who began looking for 
evidence of the Capitanian extinction 
outside the tropics in 2011, said: 
“Our research means we can now say 
this is a true global extinction on a 
par with the ‘big five’ events already 
recognised by most scientists.”

The team found that there was also 
a possible trigger to blame: a set of 
ancient volcanic eruptions in faraway 
China that would have released huge 
amounts of sulphur and carbon 

dioxide into the air. This Capitanian 
event is yet another example from 
Earth’s past of the harmful effects 
of massive volcanism and CO2 
emissions which drive global warming 
and ocean acidification. These 
effects are major concerns today 
when we think about the future of the 
planet, because human-related CO2 
emissions are not vastly dissimilar 
to those associated with the biggest 
volcanic events in history.

Dr David Bond 

New fossil evidence 
suggests there 
have been six mass 
extinctions, not five.

Dr Elsbeth Robson is part of 
an international team with 
colleagues from the UK, 
Sweden, Lesotho and Malawi 
addressing the important 
topic of poverty among young 
people in some of the world’s 
poorest countries.

A major recent innovation in policy 
responses to poverty in sub-
Saharan Africa has been social 
cash transfer (SCT) schemes, which 
disburse small amounts of cash 
to poor families. There is growing 
evidence that regular welfare 
payments address symptoms 
of poverty among their target 
populations – particularly children 
and the elderly. However, impact 
evaluations have paid minimal 
attention to their effects on young 

adults or generational relations.
Researchers increasingly recognise 
that poverty is produced through 
structural power relations – 
including political and economic 
relations and relations within and 
between social groups (based on 
social categorisations such as 
gender, age, generation and class). 
If the impacts of SCTs are to be 
fully understood, it is necessary 
to examine how they intervene in 
and are negotiated through these 
structural relationships.

Our research focuses on the effects 
of SCTs on the power relationships 
that structure young peoples’ 
lives in order to address bigger 
questions.  

What factors shape pathways into 
and out of poverty? How can policy 
create sustained routes out of 
extreme poverty in ways that can 
be replicated and scaled up? 

The field work for this research 
project involves interviews and 
participatory workshops with 
young people, their households 
and policy makers to examine the 
impacts of social pensions and 
child grants in Lesotho and SCTs 
to ultra-poor labour constrained 
households in Malawi.

Dr Elsbeth Robson in Malawi. Working through community social 
protection committees in rural Malawi helps researchers explore 
cash transfers as routes out of poverty

Brachiopod shells from the Festningen section in 
Spitsbergen, Arctic Norway, at a level just below 
their disappearance during the Middle Permian 
mass extinction

SOCIAL CASH TRANSFERS –  
PATHWAYS OUT OF POVERTY FOR 
YOUNG PEOPLE IN AFRICA? 

At community meetings in Africa, villagers and 
researchers discuss research findings and their impact 
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WOMEN, LAND 
AND LANDSCAPE

We tend to think of the 
landowners, architects and 
builders of the past as men, 
just as we do its politicians, 
rulers and artists. Women all 
too rarely get a look in. 

But research at the University 
is uncovering more and more 
historical examples of women 
who played a leading role in both 
designing and commissioning 
buildings and shaping the 
landscape at large. 

Dr Briony McDonagh is a historical 
and cultural geographer whose 
ongoing research explores the 
role that women played in creating 
the English landscape as we see 
it today. Her work pays particular 
attention to the Georgian era: a 
period for which we know a great 
deal about male landowners and 
farmers but almost nothing about 
the contributions of their wives, 
sisters and mothers. 

The project – and the forthcoming 
book – seeks to rectify this 
deficit, establishing for the first 
time the actual scale of women’s 
landownership in Georgian 
England, as well as exploring the 

contribution made by more than 80 
individual women to agriculture, 
estate management and landscape 
improvement.

In doing so, the project sheds 
new light on propertied women’s 
role in Georgian society, as well 
as contributing to wider cultural 
debates about women’s place 
in the environmental, social and 
economic history of Britain. 

The project is currently funded by 
the Arts and Humanities Research 
Council, with initial stages of 
the research sponsored by the 
Leverhulme Trust. 

A La Ronde (Devon), an unusual octagonal house 
designed by two female landowners, Jane and Mary 
Parminter, in the 1790s

Dr Briony McDonagh 

Professor Dan ParsonsProfessor David Gibbs

Dr Mike Widdowson

THE BACK AWARD 
The Royal Geographical Society, with the Institute of British 
Geographers, recently presented its prestigious Back Award to David 
Gibbs, Professor of Human Geography at the University. His research 
has included research into the reduction of carbon emissions from 
the shipping industry, how Britain can encourage more ‘green 
entrepreneurs’ and whether a partnership can be developed between 
the EU and China to address climate change. The Back Award was 
conferred for research that contributes to the development of 
environmental and economic policy.     

Bigsby Medal 
Awarded
Professor Dan Parsons has received 
the Geological Society of London’s 
prestigious Bigsby Medal in 
recognition of his achievements. 
His research includes the effect 
of climate change on our rivers, 
coasts, estuaries and the deep 
sea. The society is a professional 
body for the advancement of the 
geological sciences. The Medal 
was founded by John Jeremiah 
Bigsby (1792–1881) and is awarded 
biennially as an acknowledgement 
of eminent services to geology by a 
mid-career researcher.

VOLCANOLOGIST  
DR MIKE WIDDOWSON 
SELECTED AS CHAIR 
OF THE VOLCANIC AND 
MAGMATIC STUDIES 
GROUP

The Volcanic and Magmatic Studies 
Group (VMSG) is one of the key UK-
wide special interest groups hosted 
at the Geological Society of London 
and Mineralogical Society of Great 
Britain and Ireland. Dr Widdowson 
is to lead the group until 2018. The 
group, started in 1963/64, provides 
a focus for UK study of magmatic 
processes and volcanology through 
scientific meetings and fieldtrips.

News in 
brief
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RESEARCH STUDENTS 
IN FOCUS 

Lucy Wright
Second-year PhD student

Jazmin Scarlett
First-year PhD student

“Urban agriculture has seen a 
steady re-emergence over the past 
decade, with communities actively 
engaged in locally based food 
production in cities. The reasons 
for this include concerns over food 
security (access and affordability), 
quality and education, as well as 
sustainability. Urban agriculture 
takes many forms including 
allotments, community gardens, 
urban farms and guerrilla 
gardening. 

“My research seeks to understand 
how ideas of sustainability (social, 
environmental, economic and 
political) are negotiated and 
manifested in urban agriculture 
projects through observation and 
interviews in Hull and Copenhagen. 
The research will map the evolving, 
complex and interconnected 
foodscape of projects over time 
to understand the drivers and 
challenges. The opportunity to 
engage in qualitative research with 
the passionate organisers of and 
participants in urban agriculture 
has been rewarding and has 

enabled me to facilitate knowledge 
transfer between academia and the 
local community.

“So far, I have presented my 
research at the University of 
Sheffield and Cumberland Lodge in 
Windsor. I was also selected to visit 
the University of Life Sciences in 
Warsaw to learn from and share my 
knowledge with fellow researchers 
in the field from across Europe, 
which was a fantastic experience.”

“Societies and natural hazards have 
been interacting with one another 
for hundreds of years. As the global 
human population continues to 
increase, so does our exposure and 
influence to natural hazards and, in 
turn, the impacts of the hazards.

“To investigate this, an 
interdisciplinary team from the 
Department for Geography, 
Environment and Earth Sciences 
(GEES) and the Department of 
History are developing a concept 
called ‘co-hazardous societies’, 
whereby natural hazards and 
society might live in a state of co-
existence, with each impacting on 
the other.

“I am a historical and social 
volcanology PhD student, 
specialising in human–volcano 
interactions, using St. Vincent in the 
Lesser Antilles of the Caribbean as a 
case study. 

“My research explores how 
small island societies and their 
volcanoes impact on one another 
in a reciprocal fashion. Dependent 
variables such as land-use, culture, 
vulnerability and volcanic hazards 
are explored to determine how a 
society adapts to volcanoes over 
time.

“Archival sources from the UK, 
France and St Vincent will be used to 
gain an understanding of the social, 
political and economic factors that 
may influence adaptations to St 
Vincent’s volcano, La Soufrière. 
GIS and historic maps will be used 
to track changes in land-use and 
settlement patterns, as well as 
geomorphological variations around 
the volcano. Through this, the 
project strives to understand how a 
co-volcanic society develops.”

This research is led by Dr Rebecca 
Williams (GEES), Professor Greg 
Bankoff (History) and Dr Briony 
McDonagh (GEES)

SUSTAINABILITY IN URBAN AGRICULTURE: 
COMPARATIVE CASE STUDIES FROM THE 
GROUND UP IN KINGSTON UPON HULL 
AND COPENHAGEN

THE DEVELOPMENT OF CO-VOLCANIC 
SOCIETIES: THE RECIPROCAL 
RELATIONSHIPS BETWEEN THE VOLCANO 
LA SOUFRIÈRE AND THE SOCIETY OF  
ST VINCENT, LESSER ANTILLES

Jazmin Scarlett
First-year PhD student
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DEPARTMENT OF PHYSICS  
AND MATHEMATICS

Physics has a long-established 
and thriving research culture, 
with a mixture of experimental 
and theoretical research groups. 
Physicists contributed to the 
Research Excellence Framework 
2014 submissions for chemistry 
and engineering, reflecting the 
interdisciplinary character of the 
department’s research – and the 
new Centre of Advanced Materials 
will also grow interdisciplinary 
links with the Department of 
Chemistry. Maths research is also 
interdisciplinary and is conducted 
across the areas of pure maths, 
applied maths and statistics.

Our research is funded by public 
and private bodies such as the 
EPSRC, the EU, the Leverhulme Trust 
and the Office for Naval Research. 
We also attract industrial funding. 
Moreover, we recently established a 
spin-out company, Polar OLED, that 
is exploiting our research in organic 
semiconductors.

Our research groups

The E A Milne Centre for 
Astrophysics
Edward Arthur Milne FRS (1896–
1950) was born in Hull and was a 
world-leading cosmologist. Our 
astrophysics research portfolio is 
closely aligned with that of Milne, 
spanning the structure of spiral 
galaxies, atmospheres of stars and 
cosmology and the early Universe.

Lasers and Light–Matter 
Interactions
Our work focuses on the 
development and characterisation 
of lasers and their interaction with 
materials for scientific, industrial 
and medical applications.

Theory of Condensed Matter
Our research employs theoretical 
and computational techniques 
across a wide range of condensed 
matter systems from quantum 
technology to semiconductors and 
soft matter.

Experimental Solid-State 
Physics
We carry out research in the areas 
such as organophotonic devices, 
nanophysics, plasmonics and non-
photonics.

Mathematics
Our mathematical research 
encompasses a broad range of 
topics from low-dimensional 
topology, string theory and fluid 
dynamics to the foundations of 
statistics and environmental and 
industrial modelling.

More information 
www.hull.ac.uk/physics 
www.hull.ac.uk/maths

Postgraduate research 
enquiries
Dr Ali Adawi
a.adawi@hull.ac.uk
+44 (0)1482 465037

General enquiries
Departmental Admin Office
physics-maths@hull.ac.uk
+44 (0)1482 465501

The turbulent disruption of a gas-rich 
spiral galaxy captured at extremely high-
resolution with Hull’s state-of-the-art grid-
based hydrodynamics code, RAMSES-CH. 
(Simulation_ Gareth Few).jpg

We are proud to be a dynamic and expanding research-active department. The Department 
of Physics and Mathematics was set up in August 2012 to build on the success and growth of 
physics within the former Department of Physical Sciences and to incorporate the Centre for 
Mathematics. This year has seen the establishment of the E A Milne Centre for Astrophysics 
to cement our position at the forefront of research in this exciting area. 
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GALACTIC 
ARCHAEOLOGY

Staff and students at the newly 
established E A Milne Centre for 
Astrophysics are pioneering the 
use of ‘forensic technologies’ 
for uncovering the underlying 
physics governing the formation 
and evolution of galaxies such 
as our own Milky Way.

Employing hydrodynamical tools 
embraced by the biomedical, 
aerospace and automotive 
engineering industries, the 
team mines the fossil chemical 
records of stars and gas clouds in 
high-performance computating 
simulations.  

By seeking patterns in this 
multidimensional space of stellar 
position, velocity, chemistry, 
and age, the complex interplay 
between star formation (the 
conversion of gas into stars), 

migration of stars from their birth 
locations, infall of galactic fuel 
from the surrounding cosmos 
and the expulsion of said fuel 
in intense exploding star-driven 
winds can be assessed. 

The Milne Centre has led the world 
in the development and application 
of these tools for ‘galactic 
archaeology’.

In the accompanying image, an 
example of what we call ‘galactic 
cannibalism’ is highlighted – 
specifically, a snapshot from a 
computer simulation showing 
the accumulation of stars from 
shredded neighbouring satellite 
galaxies on to the Milky Way.

Our sophisticated hydrodynamical 
tools have allowed Hull researchers 
to isolate the role played by 
exploding stars in shaping the 
structure of our Galaxy, as well 

as the impact of such galactic 
cannibalism events.
Because we trace the formation 
and dispersal of all the chemical 
elements out of which we form, our 
simulations can be used to identify 
the locations within the Milky 
Way most likely to host planetary 
systems comparable to the 
Earth – both in terms of the basic 
terrestrial mineralogy, as well 
as the likelihood for developing 
complex biological life. 

Quantifying these Galactic 
Habitable Zones – preliminary 
work which was named as one of 
the top 10 news stories of the year 
by National Geographic magazine 
– will form the focus of a major 
research strand for the Milne 
Centre for the coming decade.

Professor Brad Gibson
Director, E A Milne Centre for 
Astrophysics

Galaxies, like our Milky Way, are built over billions 
of years by ‘cannibalising’ tens of thousands of their 
smaller neighbours. Shown here is a snapshot of a 
simulation from the Hull Galaxy Archaeology Group 
showing one such cannibalism event, where a satellite 
galaxy is in the midst of being torn apart by the strong 
gravitational tides driven by the bigger host galaxy.

Experimental set-up used for characterising 
light-matter interactions

CONTROLLING LIGHT–MATTER 
INTERACTIONS AT THE NANOSCALE
Accurate control of light–
matter interactions with 
nanoscale resolution is of 
critical importance for many 
revolutionary applications 
ranging from energy (such as 
novel solar cells and nanolight 
sources) for information 
technology and quantum 
computing to unique new 
diagnostics and treatments in 
biology and medicine. 

Plasmonics – the study of specific 
electromagnetic waves resulting 
from the coupling of photons and 
collective electron oscillations at 
metal–dielectric interfaces – shows 

a unique potential for controlling 
light at the nanoscale, therefore 
directly impacting on the design of 
optical nanodevices for the above 
applications. It is expected to open a 
new technological era not constrained 
by the limitations in size and speed 
inherent to photonics and electronics 
devices respectively.

The study of plasmonic technology 
and its hybridisation with optically 
active materials is currently driving 
a large number of international and 
interdisciplinary research efforts. 
The Nanophotonics@Hull group, 
in the Department of Physics and 
Mathematics, aims to study in 
detail the interaction of light with 
specifically designed nanostructures, 

in order to use plasmonic systems 
to enhance optoelectronic devices 
and for novel biological applications. 
We characterise different plasmonic 
geometries and their hybridisation 
with different fluorophores and probe 
the response of such hybrid systems. 

The group is jointly led by Dr Ali Adawi 
and Dr Jean-Sebastien Bouillard. 
It has strong collaborations with 
key researchers in the Department 
of Chemistry and the School of 
Biological Sciences at the University, 
as well as other institutions, both 
academic and industrial, nationally 
and internationally – allowing 
for the exploration of a variety of 
systems and applications based on 
plasmonics and nanophotonics.
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A VITAL RUNG ON ‘THE DISTANCE  
LADDER’: THE COMA CLUSTER OF 
GALAXIES
In everyday life, we measure 
the distance between 
objects using a ruler or tape 
measure. But as distances 
grow larger, it becomes 
ever more challenging to 
measure distance. At very 
large separations even the 
very notion of ‘distance’ itself 
becomes tough to define due 
to the fact the Universe is 
accelerating in its expansion.  

For example, in the solar system 
we rely on bouncing radar off 
nearby objects such as the Moon to 
determine its distance.

But when we get to distances far 
away from the Sun, we have to rely 

on techniques that are based on 
measured correlations between 
methods that work very close up 
and other methods that can only 
be employed far away – while 
simultaneously accounting for the 
expanding Universe.
 
This leads to a succession of 
techniques used in determining 
distances, each calibrated off the 
last. In astronomy, this is known as 
the ‘Distance Ladder’. 

Recent work, led by Dr Kevin 
Pimbblet of the University’s 
Department of Physics and 
Mathematics, examined one such 
‘rung’ on this distance ladder: 
the Coma cluster of galaxies. Dr 
Pimbblet and his collaborators 
determined that there is an 

anomaly with the galaxies 
contained within the Coma cluster: 
they are forming stars at a rate that 
is too high. 

One way to resolve this anomaly 
would be to have the Coma cluster 
of galaxies residing at a smaller 
distance away from us, thus 
making the light-travel time to our 
observatories on Earth different 
and the star-formation rate of the 
galaxies in line with what would be 
expected.

In turn, this would mean that one 
vital rung in the distance ladder 
would have to be shifted, which has 
direct consequences for cosmology 
and measuring the distances to 
galaxies in the far-away Universe.

A “Rose” Made of Galaxies Highlights Hubble’s 21st Anniversary
Image courtesy of NASA, ESA, and the Hubble Heritage Team (STScI/AURA)

Illustration of quantum foam courtesy 
of NASA/CXC/M.Weiss

LIQUID CRYSTAL OLEDS (LC-OLEDS)
Most TVs and computer 
screens are based on liquid 
crystals, with the image 
formed from many thousands 
of pixels.

Each pixel acts as a shutter, 
transmitting or blocking coloured 
light depending on the orientation 
of the liquid crystals, which move 
in response to a voltage. 

Physicists and chemists at the 
University have invented a 
new type of display that holds 
significant promise. The display is 

based on a liquid crystal, where 
the liquid crystal molecules 
respond to a voltage by emitting 
light whose colour depends on the 
chemical structure of the molecule. 
The acronym OLED refers to organic 
light-emitting display.

A unique feature of the Hull display 
is that the liquid-crystal material 
becomes insoluble when exposed 
to UV light: so pixels can be 
patterned by forming films or liquid 
crystals and exposing them to UV 
light through a mask. Pixels of the 
red, green and blue light-emitting 
materials can be sequentially 
formed in different regions, 

creating a dynamic display.
The Engineering and Physical 
Sciences Research Council has 
sponsored this work over many 
years and has generated a 
suite of patents and a spin-out 
company (Polar OLED) to develop 
and commercialise the patented 
materials and include them in 
commercial OLEDs.

General relativity, Einstein’s 
theory of gravitation, 
famously describes gravity 
in terms of the geometry 
of space and time (or 
spacetime).

In particular, the gravitational 
force we feel from the Earth is a 
manifestation of the curvature that 
the Earth causes in the structure of 
spacetime. By contrast, quantum 
theories are only currently 
understood in flat spacetime. 
Put another way, we currently 
understand quantum theories only 
in the absence of gravity.

The question of how to reconcile 
Einstein’s theory of gravity with 
quantum theory is one of the great 
challenges of modern physics. It 
goes to the heart of what space and 
time actually are at the smallest 
quantum scales.

String theory is a theoretical 
framework that answers some, 
and perhaps one day all, of these 
questions. The basic starting point 

is to replace point-like fundamental 
particles with microscopic vibrating 
strings. This seemingly innocent 
proposal leads to profound 
consequences once quantum 
effects are taken into account.

Despite many advances in the 
field, however, the physical and 
mathematical principles underlying 
string theory are still very poorly 
understood; nevertheless, this has 
not prevented string theory from 
having a considerable impact on 
modern mathematics.

Recent work involving Dr Ron 
Reid-Edwards of the University’s 
Department of Physics and 
Mathematics has shed light on 
the symmetries of string theory 
and suggests that the notions of 
spacetime geometry, on which 
general relativity is built and 
which make sense for a physics 
of fundamental particles, may be 
too naïve for a quantum theory 
of gravity. Research at Hull is 
contributing to the mounting 
evidence that a more ‘stringy’ 
notion of geometry may be 
required. 

SUPERSTRINGS AND SPACETIME
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RESEARCH STUDENTS 
IN FOCUS 

“Research at the University spans a 
number of exciting topics, and I’m 
lucky enough to be part of our growing 
and enthusiastic Solar Physics Group.

“My work on the topic ‘sunquakes 
and starquakes’ is a study of seismic 
phenomena on our sun and other 
stars. 

“Sunquakes are local acoustic 
disturbances on the surface of the 
Sun generated by large solar flares 
– they were first predicted in 1972 
and observed in 1998. Recent work, 
however, has thrown into question 
what we define as a ‘sunquake’, with 
statistical studies yielding very weak, 
and otherwise undetected, evidence of 
seismic sources.

“Work on understanding these 
phenomena involves the use of 
high resolution-data from a number 
of ground- and space-based 
observatories and novel forms of 
computational analysis.

“When considering other stars, we 
can only deal with measurements of 
light variation from, often, a single 
pixel from an image. So we can only 
look for a seismic effect on a star’s 
natural oscillations – observable 
through decomposing light curves into 
frequency spectra.  

“The ability to carry out this time–
frequency analysis has come from 
missions such as Kepler, which has 
become well known for its use in the 
hunt for exoplanets.  Stellar flares 
have recently been observed on 
solar-like stars with energy yields up 
to 10,000 times that of the largest 
solar flare – making the generation of 
a starquake, and resultant effect on 
star-wide oscillations, an exciting area 
of research.”

“I am working in the field of 
plasmonic nano-sensors, with the 
aim of developing highly sensitive 
plasmonic nano-sensors capable of 
detecting and identifying molecules 
down to the single-molecule level, in 
real time, for chemical and biological 
applications.

“The project shows the 
implementation of techniques into 
two areas. Firstly, 3D modelling of 
electrodynamic effects on simulated 
sensors. This allows us to design our 
sensors with maximum surface-

enhanced Raman signal; then 
experimental methods of Raman 
spectroscopy, which allows for the 
distinct fingerprint of molecules to 
be analysed. 

“This research is interdisciplinary 
with the expanding Physics and 
Mathematics Department and the 
already well established Chemistry 
Department, as well as the newly 
developed biomedical science facility 
in the Allam Building.”

Semiconductor devices form the 
core of modern electronics that are 
increasingly essential to modern 
life. The need for faster, more 
versatile devices has led to brilliantly 
engineered structures so small that 
some dimensions can be measured by 
numbers of atoms. In such structures, 
quantum effects become important or 
dominant and controlling heat can be 
a challenge, as anyone using a laptop 
computer in their lap will know. We 
have funding from the Office of Naval 
Research in the US for three years 
to study the interaction of current 
(electrons) and heat (phonons) in 
nanostructures. This research will 
help guide the next generation of 
semiconductors that will be faster and, 
hopefully, a little cooler.

SUNQUAKES AND 
STARQUAKES

PLASMONICS AND 
BIO-SENSING   

Addison Marshall
Second-year PhD student

Connor Macrae
First-year PhD student

Theory of  
Transport in 
Semiconductor 
Devices

News 
in brief
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Monitoring brain activity using electroencephalography (EEG)

The research challenges we set 
ourselves are to develop the best 
understanding of how changes 
in the brain affect how we think 
and feel, when we are healthy and 
unwell and how our theories and 
methods can be used to address 
real-world problems such as 
obesity, dementia, sleep disorders 
and dangerous driving.

The research methods we use range 
from precise measurement of brain 
activity and hormonal secretion to 
using approaches which analyse 
and interpret what those facing 
personal mental or physical health 
challenges say or write about their 
lives as they experience them. We 
study people, from infancy to old 
age, when healthy and unwell. 

In the 2014 Research Excellence 
Framework, 65% of the 
department’s research outputs 
were assessed as “internationally 
excellent” or “world-leading”, 
and out of the 23 psychology 
departments in the north of 
England, Hull ranks in the top five 
for research impact, outputs and 
overall quality.

Our research strategy builds on this 
foundation and is organised around 
three main themes: cognitive and 
clinical neuroscience; cognition 
and perception; and psychological 
health and applied psychology.

Research themes
Cognitive and Clinical Neuroscience
This theme focuses on the wide 
range of ways in which normal 
psychological functions break 
down and how understanding the 
brain basis of dysfunction can 
guide remediation. Sub-themes 
include social neuroscience 
(Asperger’s syndrome, autism, 
pheromones and territorial 
behaviour); neuropsychological 
assessment of cognition (in areas 
such as language, emotion, 
categorisation, space processing, 
time perception and sleep) and 
clinical neuropsychology (mild 
cognitive impairment; Alzheimer’s 
disease progression and dementia 
diagnosis). 

Cognition and Perception
This theme encompasses different 
theoretical and methodological 
approaches to the study of 
human development and social 
interaction, as well as the 
processes involved in attention, 
learning and memory. 

Psychological Health and Applied 
Psychology
This theme is concerned with 
health and wellbeing – particularly 
eating disorders, substance 
abuse, mental health and 
management of chronic health 
conditions and wellbeing, as well 
as the application of psychological 
knowledge to the problems that 
people encounter in the workplace 
and in education.

More information: 
www.hull.ac.uk/psychology

Postgraduate research enquiries:
Dr Paul Skarratt
p.skarratt@hullac.uk
+44 (0)1482 466038

General enquiries:
Laura Purdon
l.j.purdon@hull.ac.uk
+44 (0)1482 466707

DEPARTMENT OF PSYCHOLOGY
Our research has an impact on practice in psychology, 
mental and physical health, education, the judicial 
system and the workplace. 
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Researchers at the University 
have been investigating the 
creation of ‘false memories’. 
Using a range of methods, 
the team has shown that 
false memories of events that 
did not occur can easily be 
created. 
Our recent research has 
investigated the possibility that 
false memories may also be 
beneficial. For example, we have 
demonstrated that people who are 

particularly susceptible to false 
memories also score high on tests 
of creativity. 

We are currently investigating 
whether false memories are 
associated with other positive 
behaviours, such as problem 
solving. This research has been 
funded by the Economic and Social 
Research Council. 

Researchers: Dr Steve Dewhurst 
and Dr Rachel Anderson

INSIDE-OUT?  
BENEFITS OF FALSE 
MEMORIES

Researchers at 
the University 
have launched a 
study to discover 
whether this 
remarkable effect 
could help people 
with psoriasis, a 
condition which 
often includes  
itchy skin.

The research team have been 
looking for volunteers with 
psoriasis to see how they are 
affected by the recorded sound of 
someone scratching an itch.

The study is based on how one 
sense can influence another. For 
instance, changing the frequency of 
the sound of hands being rubbed 
together can change the perception 
of touch, giving rise to the so-called 
‘parchment skin illusion’. This 
illusion describes how people think 
their skin feels strange – like a 
piece of parchment – when they 
listen to scratch recordings at a 
different frequency.

The study will investigate whether 
a similar ‘cross-talk’ of the senses 
exists for itching as well.

It is hoped that this new 
interdisciplinary study could 
increase our understanding about 
psoriasis, which could eventually 
lead to new treatments. It is 
understood that this is the first 
time this approach has been used 
with sufferers of skin conditions.

The Psoriasis and Psoriatic Arthritis 
Alliance has funded this research.

Researcher: Dr Henning Holle; 
Co-Investigator: Dr Fiona Cowdell, 
University of Hull’s Faculty of 
Health and Social Care

CAN LISTENING TO THE SOUND 
OF SOMEONE SCRATCHING 
MAKE YOU ITCH?

MENTAL 
TIME 
TRAVEL
Recent work at the University 
has investigated the role of 
autobiographical memory in 
allowing individuals to plan 
for the future.
Volunteers have been asked to 
remember events from their past 
or to imagine events that might 
happen in their future. This is 
sometimes referred as ‘mental time 
travel’. 

Our research has shown that 
remembering past events and 
imagining future events involve 
the same underlying cognitive 
processes. 

Future events can be vividly 
imagined by drawing on memories 
of past events and combining them 
with general knowledge to create 
a novel scenario. Understanding 
how this is achieved is important 
because difficulties in imagining 
future events can be an early sign of 
mood disorders such as depression. 

This research has been funded by 
the Economic and Social Research 
Council.  

Researchers: Dr Rachel Anderson 
and Dr Steve Dewhurst

NEW WAYS OF 
TEACHING MATHS TO 
YOUNG CHILDREN?
Research at the University, 
working with congenitally 
blind volunteers, has 
revealed their enhanced 
skills in processing 
numerical information.
During numerical tasks the blind 
volunteers showed outstanding 
estimation skills, better than 
those of sighted volunteers. This 
contradicts previous assumptions 
that vision is essential to the 
development of numerical skills.

Blindness is known to lead to the 
development of ‘compensatory 
strategies’.  For example using 
senses like hearing, movement 
and touch to make up for the lack 
of vision.

Further research into multisensory 
access to numerical information 
could lead to education benefits 
in teaching mathematics to young 
children, in helping them master 
basic numerical skills at an early 
stage.

Researcher: Dr Julie Castronovo
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We compared whether, and how 
well, overnight sleep and a two-
hour nap affected our ability to 
remember word pairs that often 
occur together: for example 
horse–cart, and word pairs that 
are unrelated, for example cow–
pepper. People learned lists of 
related and unrelated word pairs, 
and then slept.

Word pair recall was tested on 
waking using cued recall for 
example “horse and … ”.  Sleep 
did not improve memory – that is, 
people did not remember more 
after sleep than they had done at 
the end of learning, but sleep did 
slow forgetting, particularly of the 
unrelated word pairs.

This was especially the case with 
overnight sleep, which is helpful in 
slowing the forgetting of things we 
have recently learnt and are more 
likely to forget.

Research published in PLoS One, 
2014, by John Groeger and  
external collaborators Lo (National 
University of Singapore),  
and Dijk (University of Surrey).

THE PUZZLE OF SLOW WAVE SLEEP
When we sleep, our brain activity changes regularly from states which are quite like waking, 
through periods when the parts of our brain – that are normally very active during waking –  
are barely active, and we are difficult to wake.

During this ‘slow-wave sleep’ (SWS), 
activity in other brain areas continues 
– but why? 

This question is more intriguing when 
we realise that as young children we 
have far more SWS than adolescents, 
who have more SWS than adults. 
The elderly have far less SWS than 
all other age groups. When we are 
deprived of sleep, our brain prioritises 
SWS over other types of sleep when 
we are next asleep.

We deprived young, middle-aged and 
elderly adults of SWS for two nights.  
Then we examined how well each age 

group performed a range of memory, 
attention and movement tasks the 
next day.

While the older people did worse 
on these tasks than younger 
participants, there was very little 
effect of removing SWS on any age 
group, except that people were 
generally sleepier. 
This suggests that SWS is not 
important for maintaining next-day 
cognitive functioning, at least in 
the short term, but is important for 
preserving a sense of feeling alert and 
being able to avoid falling asleep.
Whether there are longer-term 

consequences, in terms of supporting 
maturation or slowing cognitive 
decline, of having more or less SWS 
remains unclear.

Research published in Sleep, 
2014, by John Groeger and external 
collaborators Deacon, Stanley and 
Dijk (all University of Surrey); funded 
by Lundbeck. 

Research published in Sleep, 2014 by 
Groeger and external collaborators 
Deacon, Stanley, and Dijk (all Surrey), 
funded by Lundbeck. 

IS A NAP AS GOOD AS OVERNIGHT 
SLEEP FOR SLOWING FORGETTING?
Some of what we need to remember we already know;  
some of what we need to remember is new to us.

Simulating parts of the brain allows researchers to understand 
more about how the brain works
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RESEARCH STUDENTS 
IN FOCUS 

“I am pursuing a PhD concerning 
patients with Chronic 
Fatigue Syndrome/Myalgic 
Encephalomyelitis (CFS/ME) in 
the Department of Psychology. 
My research is supported by a 
University studentship and is being 
supervised by Dr. Kim Dent-Brown.

“This puzzling disorder has very 
disabling physical effects on 
people’s ability to function, but 
at present the only recommended 
treatments are psychological. 

“My work investigates the extent 
to which patients’ relationships 

with significant others can 
influence the condition for better 
or worse. Research into chronic 
physical conditions such as 
arthritis suggests that the role 
and impact of partners, carers and 
other significant others can be 
considerable. 

“During my PhD, I will undertake 
qualitative research interviewing 
CFS/ME patients and their 
significant others about the 
impact of the condition on their 
relationship and family life, what 
helps and what doesn’t. I will then 
use this information to devise 

a psychosocial intervention for 
patients and those closest to 
them, which will be piloted in a 
quantitative study: the final phase 
of the overall research project. 

“I recently won first prize at the 
2015 postgraduate conference for 
my poster describing my study. I 
am now entering the second year 
of my PhD, during which much of 
the data collection and analysis 
will be undertaken, as well as 
the development of articles for 
publication.”

“In research conducted it the 
Psychology Department, numerical 
abilities have been found to be 
preserved in healthy ageing. 

“Alongside increased mathematical 
abilities and enhanced symbolic 
representation of number (e.g. 
digits: ‘8’) in ageing, the precision 
of the innate number sense was 
also found to be preserved in a 
group of older adults aged over 60. 

“The number sense is used in day-
to-day life to estimate quantity in an 
approximate manner, for example in 
deciding which queue to join at the 
supermarket or which jar contains 
the most sweets. 

“A preserved number sense in 
healthy ageing, with enhanced 
symbolic abilities, contradicts 
decline found in other cognitive 
abilities in older age – such as in 
memory, attention, and inhibition.

“Crucially, the discovery of a stable 
number sense in healthy ageing 
provides a foundation for further 
research into pathological ageing, 
such as in Alzheimer’s disease, 
where a declined number sense 
could provide an early diagnostic 
marker.”

Researchers: Jade Norris and Dr 
Julie Castronovo

REACTIONS TO 
CHRONIC FATIGUE 
SYNDROME?

THE NUMBER 
SENSE IN 
HEALTHY AGEING

Jade Norris
Third-year PhD student

Katie Oxtoby
First-year PhD student
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DEPARTMENT OF SPORT, 
HEALTH AND EXERCISE 
SCIENCE

We have collaborated with NHS 
clinical departments, healthcare 
providers and numerous national 
and international (New Zealand 
Rugby, Canadian athletics) 
professional sports teams.

Research is an integral part of our 
work and adds to the current body 
of knowledge in our field. The 
Sport, Health and Exercise Science 
(SHES) Department showed marked 
improvement in its overall research 
rating between 2008 and 2014. 
In the latest Research Excellence 
Framework, 80% of our research 
was internationally recognised in 
terms of originality, significance 
and rigour, and over half of this was 
rated as “internationally excellent” 
or “world-leading”. Our research 
strategy builds on this foundation. 

Our research aims to enhance 
understanding of practices and 
processes that support active 
lifestyles, health and wellbeing 
and the sporting performance 
and coaching practices of both 
individuals and groups. Research 
funding has been awarded to staff 
by the Royal Society, the European 
Union, the World Anti-Doping 
Agency, the International Tennis 
Federation and Sport England. 

There are two SHES research 
groups: Exercise, Health and Human 
Performance (EHHP) and Sport, 
Pedagogy and Practice (SPP).

The research carried about by 
the EHHP group examines topics 
related to the physiological, 
bio-molecular and biomechanical 
aspects of exercise. Members of 
the group undertake research 
across the spheres of applied sport, 
exercise sciences and health and 
wellbeing. Research expertise 
focuses on exercise epidemiology 
and meta-analysis, clinical exercise 
interventions and the monitoring/ 
evaluation of elite sports 
performance. 

The collaborative and translational 
research projects associated with 
the EHHP group have ‘exercise as 
medicine’ as an underlying theme 
and seek to understand the role 
and effectiveness of exercise for 
chronic disease risk reduction 
and responses and adaptations to 
exercise and sport. 

The research carried out by 
members of the Sport, Pedagogy 
and Practice (SPP) Research Group 
considers the psychological and 
social-pedagogical complexities 
of coaching practice and athlete 
learning and wellbeing, including 
anti-doping strategies and stress 
and athlete coping in sporting 
settings. This group primarily 
uses mixed, or qualitative 
research methods, and conducts 
investigations that are informed 
by multidisciplinary perspectives 
and concepts. This approach can 
contribute to better preparation 
for athletes, coaches and coach 
educators for the realities of day-to-
day sporting practice. 

More information 
www.hull.ac.uk/shes

Postgraduate enquiries
Professor Lee Ingle
l.ingle@hull.ac.uk 
+44 (0)1482 463141. 

General enquiries
Alicia Milson 
a.k.milson@hull.ac.uk 
+44 (0)1482 463608 

With world-class staff and facilities, our researchers are 
working work with groups and teams from around the world. 

Faculty of Science and Engineering
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FEELING HOT, HOT, HOT? ELITE TRAINING 
IN HOT CONDITIONS FOR COMPETITION 
IN COOLER CLIMATES

The most effective way to 
prepare for performance in the 
heat is to actually travel to the 
hot country where the event 
is taking place and, ideally, 
allow 14 days’ exposure before 
competing. However, for many 
people, a lack of time and 
financial restrictions often 
prevent this. 

Many elite performers, and the 
military occupations, may benefit 
from the use of an environmental 
chamber to acclimatise ‘artificially’ 
to the heat, before travelling to 
the hot country in question. For 
example, members of the military 
often have to relocate to hot 
climates at short notice, and they 
would be expected to carry out 
their daily activities at the same 
intensity of cooler conditions back 
at home in the UK.    

There is limited information 
on the potential use of heat 
acclimation as a conditioning 
method for human performance 

in the cooler conditions that we 
experience in the UK. This could 
have training implications for the 
potential benefits of warm weather 
training camps, often used by 
elite sportspeople such as the 
premiership football clubs, during 
the British winter. 

Research by Dr Andrew Garrett and 
colleagues (MSc candidates Fiona 
Nation and Matt Birkett), used the 
state-of-the-art Environmental 
Chamber in the Department of 
Sport, Health and Exercise Science 
at the University to investigate 
the effectiveness of short-term 
heat acclimation on intermittent 
exercise in cooler and in hot 
environments. 

Participants underwent 90 minutes’ 
heat exposure, with no fluid 
intake, for five consecutive days 
at 39.5 degrees centigrade (60% 
humidity).

Before and after the heat 
acclimatisation, a 45-minute 
intermittent exercise test was 
employed. This was adapted from 

exercise intensities experienced 
by professional football players 
and involved repeated maximal 
sprinting. This was then followed 
by a running incremental test, 
to the point of exhaustion, 
as a measure of endurance 
performance. 

The work highlighted that short-
term heat acclimatisation of five 
days is effective for sprint and 
endurance exercise in the heat, 
and it may be a beneficial training 
method for the preparation of 
performance in the cool temperate 
conditions that we experience in 
the UK. This could have training 
implications for the potential 
benefits of warm-weather training 
camps.
 
This information may not only be 
of use for elite sportspeople in the 
preparation for sports performance 
in different climates, but may be 
of use for occupational activities 
such as the preparation for military 
excursions into hot countries.

Environmental Chamber

Thermal images of the excercise test in hot conditions

Faculty of Science and Engineering

76   |   The University of Hull 2016 The University of Hull 2016   |   77



Faculty of Science and Engineering Faculty of Science and Engineering

78   |   The University of Hull 2016 The University of Hull 2016   |   79

HOW MUCH EXERCISE DO I NEED TO 
DO FOR A HEALTHIER LIFESTYLE?

It is well established that 
regular exercise can offer a 
whole host of physical and 
psychological benefits. 

This includes improved function of 
the heart and lungs, reduction in 
excess body fat and a contribution 
to improvements in mood and 
sleep quality. Therefore, it is also 
well established that regular 
physical exercise will contribute to 
a longer, healthier life.

But the big question is “what type 
and how much exercise should I do?” 

High-intensity interval training 
(HIIT) is a form of exercise training 
that is receiving a great deal 
of attention, as it is potentially 
‘time efficient’ with the greatest 
health benefits. Typically, training 
sessions involve repeated periods 
of very hard exercise followed by 
periods of rest or light exercise. 
This type of training is time efficient 
because of the significantly shorter 
training sessions compared to 
traditional endurance training. 
Researchers have found that just 
four minutes of very intense HIIT 
per week can result in increased 
cardiovascular fitness. This 
suggests that HIIT could be a 
potent stimulus for improving 
health – but the general population 
may find this very intensive training 
difficult to complete.

Damien Gleadall-Siddall, a PhD 
student in the Department, 
has developed a modified HIIT 
programme that is more achievable 
than the traditional high-intensity 
exercise training. 

His research, using untrained 
participants, demonstrated that 
a six-week training programme, 
involving three 28-minute modified 
HIIT sessions per week, is just as 
effective for cardiovascular health 
as three 55-minute endurance 
sessions per week over the same 
time period. 

These findings go against many 
people’s assumption that longer 
workouts are needed to see 
potential health benefits. In fact, 
this work suggests that well-
designed shorter HIIT workouts 
can offer the same cardiovascular 
improvements in half the time. 

However, because of the nature of 
this type of training, many people 
are not able to undertake intense 
HIIT sessions. Damien’s research is 
therefore important in highlighting 
ways to modify HIIT and make it 
safer, so that more people can 
complete this type of time-efficient 
training and encourage a healthier 
active lifestyle.

Participant on exercise bike in exercise physiology research laboratory
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RESEARCH STUDENTS 
IN FOCUS 

“My research aims to prevent the 
onset of osteoporosis in an at-risk 
population of middle-aged women. 

“We are currently running a 
12-month intervention which gives 
our participants a bespoke exercise 
regime, aimed at increasing bone 
mineral density at the hip and lower 
spine, along with improving overall 
muscular health with regards to 
explosive power, maximum strength 
and balance.

“Our research, which was featured 
on the BBC, is designed to not only 
prevent the onset of osteoporosis 
and potentially osteoporotic 
fractures but also to prevent future 
falling incidences that might cause 
fractures to occur. 

“This research has been generously 
funded by the local charity 
OSPREY (Osteoporosis Prevention 
Research in East Yorkshire) and is 
in collaboration with the Centre 

for Metabolic Bone Disease at Hull 
Royal Infirmary. 

“I recently presented some of my 
work at the International Society of 
Biomechanics conference, where 
I put forward recommendations 
on the most effective exercises for 
osteoporosis prevention.”

“After a cardiac event such as a 
heart attack, quality of life and 
physical fitness may be reduced. 
Cardiac rehabilitation (CR) is a 
programme of interventions, 
including exercise training, that is 
shown to improve life expectancy. 

“Increasing physical fitness through 
exercise training improves survival 
after a cardiac event, but exercise 
must be conducted for a sufficient 
period of time at an adequate 
intensity. Many studies have 
shown significant physical fitness 
improvements following a period of 
exercise training. However, exercise 
delivered to UK CR patients does 
not appear to substantially increase 
physical fitness. 

“Research has shown that UK CR 
does not increase life expectancy. 
The intensity and length of UK CR 
programmes may not be adequate 
for improving physical fitness and 

patient longevity. To date, the effect 
of UK CR programmes has only 
been assessed using estimates of 
physical fitness change. Estimating 
physical fitness change is 
inaccurate, and a better assessment 
of physical fitness change is 
needed to evaluate the effect of 
CR. The ‘gold standard’ method of 
determining a patient’s physical 
fitness is maximal cardiopulmonary 
exercise testing. 

“Working with local health care 
providers. I am conducting a 
number of studies that accurately 
quantify physical fitness change 
following a CR exercise training 
regime. I aim to understand why UK 
CR programmes may be ineffective 
and identify how CR exercise 
training can be optimised.”

THE EFFECTS OF 
CONTINUOUS, 
INTERMITTENT AND 
MODE OF EXERCISE 
ON MECHANICAL BONE 
REMODELLING

CARDIAC 
REHABILITATION

Gallin Montgomery
Third-year PhD student

walk, move from sitting to standing 
(and vice versa) and to climb and 
descend stairs.

Working alongside leading UK 
specialist rehabilitation company 
Cyclone Technologies, who offer the 
ReWalkTM  exoskeleton, Stephen will 
carry out a study of both able-bodied 
participants and volunteers who have 
spinal cord injuries. All volunteers will 

be using ReWalkTM , and Stephen will 
examine the various walking patterns of 
both groups.

ReWalkTM provides walking-impaired 
individuals with user-initiated mobility, 
through a light wearable exoskeleton 
support, a computer-based control 
system and motion sensors.  This 
creates a natural walking motion, while 
users control their body movements. 

The system also provides a form of 
exercise otherwise unavailable to 
wheelchair users.

The results of the study will be 
considered by Cyclone Technologies, 
who offer a range of training, 
treatments and equipment.

Wearable Robots: 
a Study into the 
‘Movement’ of People 
with Spinal Cord 
Injuries using Robotic 
Exoskeletons 

PhD student Stephen Hayes is 
gathering important data which could 
enhance future training provision for 
those with spinal cord injuries.

Robotic exoskeletons – ‘wearable 
robots’ – utilised in therapy and 
everyday use for those with spinal cord 
injuries will be employed in this study. 
This unique technology enables people 
with severe walking impairments to 

News in 
brief

Simon Nichols
Third-year PhD student
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Not only does our campus 
in Hull have beautiful 
surroundings and an 
abundance of outdoor 
leisure opportunities right 
on the doorstep, it is also 
well situated – making it 
easily accessible by road, 
rail, sea and air.

WELL CONNECTED

You have the best of all worlds at 
the University of Hull. 

The city of Hull is in East Yorkshire, 
on the north bank of the Humber 
Estuary. A gateway to Europe 
and beyond, it has strong global 
transport connections as well as 
good road and rail links to other 
major UK cities.

Scarborough, a picturesque 
seaside town, is situated on the 
North Yorkshire coast, and is within 
an hour's drive of York and only 
40 miles from the University's Hull 
campus. 
By road, the M62 puts Hull on the 

national motorway network. By 
rail, direct trains between Hull and 
London take as little as two-and-a-
half hours. 

By sea, daily overnight passenger 
ferries run from the city’s port to 
Rotterdam in the Netherlands and 
Zeebrugge in Belgium.

And by air, Hull is served by 
international airports including 
nearby Humberside Airport, which 
has direct flights to Europe and 
a global reach via Amsterdam’s 

Schiphol Airport; Robin Hood 
Airport in South Yorkshire; Leeds 
Bradford Airport in West Yorkshire; 
and Manchester Airport. 

1 hour 
or less  

from Hull

1 HOUR 
to Amsterdam (Schiphol) from Humberside 
Airport

2.5 HOURS
to central London

1 HOUR
from Hull to Scarborough

2 HOURS
to Manchester Airport
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Faculty of Science and 
Engineering

For further information, please 
contact:  
T: +44 (0)1482 465377 
E: science@hull.ac.uk 
www.hull.ac.uk/science

Admissions

For further information, please 
contact: 

T: +44 (0)1482 466850    
E: pgstudy@hull.ac.uk

www.hull.ac.uk/pgapply

Fees and Funding

For a full list of fees and 
funding advice:

www.hull.ac.uk/money

USEFUL CONTACTS

Apply Online

You can apply online at: 

www.hull.ac.uk/pgapplyonline

International Office

We welcome enquiries on:

T: +44 (0)1482 466904  
E: international@hull.ac.uk

www.hull.ac.uk/international

The information contained in this brochure 
is for general information purposes 
only. The information is provided by the 
University of Hull and whilst we do our best 
to keep the information up-to-date and 
correct, we make no representations or 
warranties of any kind, express or implied, 
about the completeness, accuracy, 
reliability, suitability or availability with 
respect to the brochure or the information, 
products, services, or related graphics 
contained in the brochure for any purpose. 
Any reliance you place on such information 
is therefore strictly at your own risk.

Without limiting the effect of the previous 
paragraph, we reserve the right to 
introduce changes to the information given 
in our brochure, including the addition, 
withdrawal, re-location or restructuring of 
courses.

In no event will we be liable for any loss 
or damage including without limitation, 
indirect or consequential loss or damage, 
or any loss or damage whatsoever arising 
from loss of data or profits arising out of or 
in connection with the use of this brochure.

This brochure is available in alternative 
formats on request.

All illustrations in this brochure are 
protected by copyright and may not 
be reproduced without permission. 
The University thanks the following for 
providing images.

Fotolia.com
thinkstockphotos.co.uk
istockphoto.com
Andy Weekes
University of Hull Photographer
Other members of the University

Scholarships and Bursaries

For further information, please 
visit: 

www.hull.ac.uk/
scholarshipsbursaries

HOW TO APPLY

There is no single deadline 
for applications. International 
applicants are advised to give 
sufficient time for processing 
of applications and 
association documentation 
by the University and to make 
visa and travel arrangements.  
All applicants are asked to 
submit applications to the 
University at least six weeks 
before your intended start 
date.
Please use one of the following 
methods to apply: 

1. Apply online at www.hull.ac.uk/
pgapplyonline

2.Download and print the postgrad-
uate application form and the 
reference form available online: 
www2.hull.ac.uk/student/admis-
sions/postgraduate/howtoap-
ply/researchmastersphd.aspx

3. Apply directly through a Univer-
sity of Hull recruitment partner 
in your country. For a full list, 
please visit our website: www.
hull.ac.uk/international.

Postgraduate research
Self-funded students with overseas 
fee status are normally required to 
pay a non-refundable tuition fee 
deposit of £2,000. The offer letter 
will state whether you are required 
to pay this to confirm your place on 
the programme. Students who are 
sponsored or under government 
funding schemes, by industry or 
external agencies, will be required 
to provide evidence of funding.

Supporting documents
With your application you are 
required to provide academic 
transcripts, academic references, 
proof of English language 
proficiency (if applicable) and a 
copy of your passport. You may 
also be required to provide a copy 
of your CV and write a personal 
statement.

The original statement of results, 
certificate or transcript issued 
to you by the examination 
board/awarding institution will 
be required to support your 
application. You can only provide 
photocopies if these are officially 
verified with an original, legible 
stamp and a legible signature from 
an authorised person.

Where documents are not in 
English, it is the applicant’s 
responsibility to obtain an official 
translation to English (if required 
by the University) and to submit 
both the translation and the 
document translated.

Entry requirements
For graduate study, applicants are 
expected to have the equivalent of 
a British Honours degree. Detailed 
entry requirements are provided 
by course in this brochure. Please 
note that each application is 
considered on its own merit and 
admissions tutors will give careful 
consideration to other factors, such 
as work experience and nature of 
previous studies. 
 

Funding and fees
For the latest postgraduate fees 
please visit our website: www.hull.
ac.uk/money 

The University requires a tuition 
fee deposit for some students to 
secure a place and obtain a Tier 4 
Visa CAS, where relevant.

Scholarships and bursaries
The University offers a number 
of scholarships and bursaries 
to its students, including PhD 
scholarships in specific research 
areas. The majority of these are 
offered directly by the academic 
departments and are based on 
academic merit.  

On postgraduate research degrees, 
students are either self-funded 
or have acquired scholarships 
from either funding bodies such 
as research councils, commercial 
sponsorship or government 
agencies. 

For more detailed information 
about our scholarships and 
bursaries and postgraduate 
funding sources, please visit www.
hull.ac.uk/scholarshipbursaries.
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