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Dear scientist

Have you recently obtained your master degree or will you soon obtain it? Have you already gained 
some experience in the job market, but do you nevertheless feel attracted to the academic world? 
Does science have a hold on you and do you strive for maximal expertise in your range of interest? 
Then a career in sciences may be of interest to you.
 
With a master diploma, preparing a PhD is one of the possibilities. As a doctoral student you get 
the opportunity to delve into a research topic that fascinates you under the professional guidance 
of an expert, your promoter. Apart from developing academic skills, you will also acquire so called 
‘transferable skills’ during your PhD, such as time and project management, valorisation, entrepre-
neurial and communication skills. This combination prepares doctoral students for the competitive 
job market.

This brochure introduces you to the research domains and possibilities for PhD research at our 
university. Research at Hasselt University is organised in different research institutes and groups. 
Training of and support for young researchers is offered by the three Doctoral Schools.
 
To give you an idea of the research that our university is active in, you find in this brochure a brief 
overview of the faculties, school, research institutes and groups. Besides that you will pick up a 
number of facts and figures about research at Hasselt University and you will get a short introduc-
tion in the practicalities of a doctorate at Hasselt University.

Prof. Dr. Paul Janssen, Vicerector Research
& 
Research coordination office

INTRODUCTION
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OBTAINING YOUR DOCTORAL DEGREE IN A 
NUTSHELL

To start a doctoral study is the beginning of what will probably be one of the most challenging 
periods in your life. As a doctoral student, you get a few years (usually four years) to widen and 
enhance your knowledge of a certain scientific domain. At the same time, you will be trained in 
research methodology. After obtaining your PhD, you will be able to independently investigate and 
lead research projects.

Different steps in the preparation of 
a PhD
Starting a PhD requires a great interest in 
scientific research. The goal of a PhD is to 
perform research in an independent way and 
to contribute to new, original insights within 
a specific research domain. Doing a PhD is 
not a solitary activity. Your promoter, doctoral 
committee and research group support you in 
your research work. In addition, the doctoral 
school gives the necessary framework and 
guidance (see below).
 A first step in this process is finding a 
supervisor in a research field in which you want 
to perform research for 4 years. Together with 
your supervisor you try to formulate a research 
proposal and you arrange the financing for your 
PhD (see above). The research work includes a 
whole range of activities including a thorough 
study of the literature, fieldwork, experiments in 
the laboratory, publishing the research results in 
scientific journals, present your research work 
at international conferences, symposia, ... The 
end result of this PhD process is to write down 
the results in a doctoral thesis and to defend 
the thesis in public fore an international jury. 
A successful defense results in a degree of 
‘Doctor’, the highest academic degree that you 
can achieve at a university

Skills
The benefit of a PhD includes more than just 
research expertise. During the doctoral period, 
you develop a number of skills that are also 
valuable outside the research domain: you 
learn to write quality (research) reports and 
to think analytically, you do network activities, 
and you engage in critical discussions with 
colleagues to further sharpen your expertise. 
You travel around the world and give lectures at 
international forums. All those skills are a benefit 
to the doctoral student, whatever career path 
you choose to follow after obtaining your PhD.

Financing
There are a few ways to finance a doctoral 
project. Firstly, a university has a number of 
mandates for assistants. Within  an assistant 
mandate you do not only perform research 
tasks, but you also execute a substantial 
educational task or provide other services for 
the university. 
A doctoral student can also be employed in a 
research project of his promoter. In this case, 
you carry out your doctoral research within the 
boundaries established by your promoter. 
Finally, you can also submit your own fellowship 
application, in which you — evidently in 
consultation with your promoter — map out 
your research path yourself. A well-known 
Flemish financing channel is the FWO (National 
Fund for Scientific Research).
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OBTAINING YOUR DOCTORAL DEGREE AT 
HASSELT UNIVERSITY

Doctoral Schools
To give doctoral students the necessary 
framework and guidance, Hasselt University 
established three doctoral schools. The doctoral 
schools take various initiatives to ensure the 
quality of the PhD, to optimize the guidance 
of doctoral students and to structure and 
organize the training of doctoral students. The 
doctoral schools develop a diversified program 
consisting of workshops, courses, lectures, 
information sessions and other activities, in 
order to train doctoral students to become 
versatile doctors. This program is made up of 
both discipline specific as ‘transferable’ skills 
courses. Themes that are covered include 
research communication for both specific and 
general public, project and time management, 
academic English, intellectual property and 

exploitation,.... The doctoral schools also pay 
attention to the international mobility of young 
researchers and take initiatives to optimize the 
contact between PhD students from different 
disciplines both intra- and inter-university.  In this 
way, the doctoral students learn with and from 
each other. 

The doctoral schools at Hasselt University are 
structured according to research domain. The 
Doctoral School for Medicine & Life Sciences and 
the Doctoral School of Sciences & Technology 
already run at full speed for several years now. 
The third doctoral school, the Doctoral School of 
Behavioral Sciences & Humanities is established 
in 2014 and supports the doctoral students in 
the social sciences and humanities.
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Facts and figures
In 2013, 65 doctoral degrees were obtained 
at Hasselt University / transnational University 
Limburg (tUL). This academic year around 404 
people are preparing a PhD in the Faculty of 
Sciences, Medicine & Life Sciences, Business 
Economics, Law, Architecture & Arts and the 
Faculty of Engineering Technology and the 
School for Transportation Sciences. At the end 
of October 2014, 44  PhDs have already been 
defended
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Research organization
Hasselt University is a relatively young univer-
sity on an expanding mission. The research or-
ganization at Hasselt University has a somew-
hat singular character. To meet with social and 
economic challenges, Hasselt University has 
chosen to concentrate its research around a 
number of spearheads. This spearhead policy 
implies that large parts of the financial resour-
ces for research are used in a limited number of 
so-called target domains. They are organised 
in seven research institutes that carry out high-
quality interdisciplinary research, which meets 
international standards. By following a spear-
head approach, in combination with a network 
strategy, Hasselt University wants to put to 
work the available expertise and financial re-
sources to the greatest extent possible. 

The quality of Hasselt University research not 
only benefits from the strong concentration of 
research assets, but also from the extensive 
research network that Hasselt University de-
veloped. On the one hand, an open dialogue 
with other researchers and research institutes 
or groups is essential for the quality of the re-
search output: after all, research results have 
to withstand the test of a critical discussion. 
On the other hand, collaborating with other 
researchers and research institutes or groups 
contributes to the optimisation of the research 
quantity: Hasselt University is indeed a partner 
in scores of research projects with other Fle-
mish, Walloon, European, and non-European 
universities.
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Doctor in…
PhD research at Hasselt University is conduc-
ted in a wide variety of research groups in the 
Faculty of Business Economics, Law, Medicine 
and Life Sciences, Sciences, Architecture and 
Arts and Engineering Technology and in the 
School for Transportation Sciences. It leads to 
one of the doctor degrees below. 

 ■ Doctor of Applied Economic Science
 ■ Doctor of Audiovisual and Visual Arts 
 ■ Doctor of Architecture 
 ■ Doctor of Biomedical Science
 ■ Doctor of Engineering Technology
 ■ Doctor of Law
 ■ Doctor of Medical Science
 ■ Doctor of Rehabilitation Sciences and  
  Physiotherapy 
 ■ Doctor of Science
 ■ Doctor of Science: Biology
 ■ Doctor of Science: Chemistry
 ■ Doctor of  Science: Information Technology
 ■ Doctor of Science: Mathematics
 ■ Doctor of Science: Physics
 ■ Doctor of Science: Statistics
 ■ Doctor of Transportation Sciences

Research institutes
The seven research institutes of Hasselt Uni-
versity are Biomedical Research Institute (BIO-
MED), Center for Statistics (CenStat), Centre 
for Environmental Sciences (CMK), Expertise 
centre for Digital Media (EDM), Institute for 
Materials Research (IMO), Transportation Re-
search Institute (IMOB) and Research Centre 
for Entrepreneurship and Innovation (KIZOK). 
The research topics of these institutes are sum-
marized in this brochure, each time with an out-
line of the research lines that will be followed in 
the coming years.
In addition to the research institutes mentioned 
above, there is one school and a number of 
research groups that are not affiliated to an 
institute. These more autonomous research 
groups are also presented in this brochure. 
In order to somewhat cluster related research 
domains, the research institutes and groups 
of Hasselt University are grouped according to 
the faculty they belong to. However, that does 
not mean that you should not look beyond the 
boundaries of your own faculty. Physicists, for 
example, are not only welcome for a PhD at the 
Faculty of Sciences, but also at the Faculty of 
Medicine and Life Sciences  (see also research 
institute BIOMED). Be sure, hence, to also look 
beyond the most obvious options.
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FACULTY OF ARCHITECTURE AND ARTS – 
ARCHITECTURE

A PhD in design sciences such as architecture 
and interior architecture does not seem obvious, 
but for several years now, students at Hasselt 
University have been able to obtain a doctorate 
in architecture. In exploring and experimenting 
with our built environment, we investigate 
topics such as reuse, participation, energy and 
comfort, Universal Design, but also for instance 
residential typology, shopping experience and 
scenographic designs. The process is very 
interesting: on the one hand it makes use of 
traditional qualitative and quantitative research 
methods, but then there is also the discipline-
specific method of research by design. The 
creativity of the designer in this respect is to 
imagine what does not yet exist and use this as 
a research tool. The student not only examines 
past and present, but creates new knowledge 
by thinking about future spatial scenarios. 

The Faculty of Architecture and arts also 
wishes for her architectural research to be 
relevant for current social issues such as health 
care and aging, and cooperates actively with 
policymakers to this end. The spatial issues 
addressed range in scale from furniture 
designed via Universal Design principles over 
passive housing to urban challenges. The 
systematic approach to such themes helps 
both the researcher and the discipline to 
move forward. Indeed, even for the student a 
doctorate has added value. More and more 
design agencies are supporting a research 
approach in their mission. Projects are indeed 
becoming increasingly more complex, making 
research and interdisciplinary cooperation 
essential. Obtaining a PhD in architecture is 
thus a sustainable investment for one’s own 
career. 

Help design the world of tomorrow!  

Prof. dr. Koenraad Van Cleempoel
Vice dean Faculty of Architecture and Arts
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function properly but without them being stig-
matizing? In what ways can design for experi-
ence contribute to the flourishing of people in 
their environment?

FRAME: a research line in combination with the 
colleagues of MAD-research in which less con-
ventional forms of knowledge are explored, in 
order to develop new ways of thinking in/about 
space and image. The artistic or architectural 
practice itself is here a substantial part of the 
research domain.

Each of these themes is explored in collabo-
ration with national and international research 
partners, with different levels of government 
and policy makers, and with companies, de-
sign firms and the professional field in general. 
Our aim, however, is always the same: to ge-
nerate knowledge that is relevant and useful 
for designers and design practice, to stimulate 
and facilitate the creation of innovative ideas 
and spatial visions to, ultimately, build a better 
world for us all.

Contact person
jan.vanrie@uhasselt.be

Research group ArcK

Within ArcK, the research group in architecture 
and interior architecture, some 30 researchers 
and designers perform both design research as 
well as fundamental and applied research on 
several aspects of our built environment: the 
designerly dimension, the social and cultural 
dimension and the spatial dimension. The fa-
culty’s slogan, ‘Design for Life‘, serves as the 
guiding principle in our research endeavours: 
within a human-centered framework, we take a 
multidisciplinary approach to tackle topics that 
are relevant and important for society. In this 
approach, we also pay particular attention to 
the possibilities offered by designing as a re-
search method (research by design).

In general, the research is developing around 
five major lines:
Adaptive reuse: empty church buildings, large 
and underused dwellings, abandoned heri-
tage... How can we deal with this societal and 
architectural reality? What spatial scenarios are 
possible or desirable? Can we employ different 
architectural strategies and what are the con-
sequences?

Sustainability: environmental concerns and 
energy issues have an increasing impact on 
our built environment. How can sustainability 
be integrated into the spatial design and how 
can designers be supported in their search for 
creative and sustainable solutions?

Capacity building: there are many stakeholders 
in spatial design and transformation processes, 
especially at the urban scale, but how can exis-
ting and future users be engaged and actively in-
volved in this process? Do new media or gaming 
offer new opportunities in this respect?

Designing for More: how are spaces per-
ceived and experienced by a diversity of users? 
How can we design environments in which 
people with a broad range of capabilities can 
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MAD-research

As the research group of the visual arts pro-
gramme of the MAD Faculty, MAD-research 
wants to develop, organize and apply re-
search in the MAD Faculty with a strong 
emphasis on art, design , media and socie-
ty. The focus is on research that approaches 
the (art) object and the image from an artis-
tic and/or design methodology and/or from 
a cross- disciplinary approach. Designers 
and artists are supported in their artistic re-
search endeavours, and MAD-research also 
aspires to both apply and systematically 
develop methods and techniques that are 
proper for art and design. The ambition of 
MAD-research is to be the standard in Flan-
ders for research in the arts and to be an in-
ternational standard for a number of specific 
topics within the research in the arts.

The research is organized around two general 
lines:

FRAME, a collaboration with research group 
ArcK, uses a cross-disciplinary approach and 
includes researchers from various graphic de-
sign disciplines and the arts. [SIC] focuses on 
the ways in which meaning in text and image 
is designed and encoded through research on 
visual literacy and narrativity, typography and 
book design, and image analysis and coding. 
In this domain, the long-term goal of MAD-re-
search is to achieve international significance in 
the domain of readability research (typography). 
On the shorter term, the successful completion 
of a number of doctoral projects provides the 
group with the potential to become a reference 
in Flanders on the topics of new forms of image 
analysis and book design.

Art | Object & Design: researchers in this clus-
ter work within the contexts of the fine arts, fine 
crafts, and design, and with a specific focus on 
the cross-over that can be achieved between 
these contexts. Topics include ‘the human 
body’ (as a provider of meaning, as a carrier 
of meaning, as an observer of meaning, and 
as a user), ‘materializing as part of the design’ 
(in which the distinction between designing and 
creating is abandoned and in which the creating 
itself or the materials and techniques are the 
actual subject), and ‘methods of reflection on 
practice’. While in the long term, MAD research 
wishes to become of international significance 
for the topic of ‘materialization as part of the 
design process’, in the medium term, we strive 
to become a point of reference within Flanders 
for knowledge regarding ‘artistic methods’.
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FACULTY OF BUSINESS ECONOMICS
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KIZOK

KIZOK was founded in 2005, as a collaboration 
between the Faculty of BEW (Business 
Economics), Hasselt University, and LISOM 
(Limburg strategic development company), 
tUL. KIZOK has been growing strongly since its 
foundation and currently has 30 researchers.

KIZOK aims to be a leading research centre with 
a regional, national, and international character 
for research in the field of entrepreneurship and 
innovation. The core assignment of KIZOK is 
conducting fundamental and (strategic) long-
term research in the field of entrepreneurship 
and innovation, with a focus on SMEs and 
family businesses. At the same time, KIZOK 
strives to valorise its research results in the 
form of applied (policy-relevant) research and 
scientific services to companies/entrepreneurs 
in the region.

KIZOK research focuses on the following 
(related) research topics: board of directors, top 
management team, executive compensation, 
professionalization, audit quality, reporting 
problems, financing constraints, regional 
economics and innovation, change 
management and learning, open innovation 
and corporate entrepreneurship, business 
model innovation. Two common themes of 
these research topics are ‘Entrepreneurial 
Family Firms’ and ‘Innovation, Change & 
Governance’.

Possible subjects for PhD studies
 ■ Identifying environmentally important  
  supply-chain clusters in the Flemish  
  economy: energy consumption and  
  emission of greenhouse gases
 ■ Total Factor Productivity (TFP) of individual  
  firms: Measurement and determinants,  
  including agglomeration economies
 ■ Spatial Integration, functional Integration,  
  and economic complementarities within  
  the Meuse-Rhine cross-border region
 ■ CEO succession: the effect of founder  
  and successor CEO values and traits on  
  firm employment systems and  
  performance
 ■ The development of team processes and  
  the relationship with task performance of  
  the board of directors in family firms
 ■ Organizing open innovation in SMEs
 ■ How to use intellectual property in open  
  innovation settings
 ■ Managing and organizing open innovation  
  in large companies
 ■ Business models for successful innovation  
  networks
 ■ Managing issues in setting up strategic  
  partnerships

 www.kizok.uhasselt.be/
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Research groups 

Diversity
The research of the unit is organized in three 
thematic clusters: diversity in employment 
relations and organizations, in education and in 
the Belgian society. 
Examples of research topics are inclusive 
diversity management practices, the relation 
between diversity and employment relations, 
pregnancy-related discrimination at work, 
work-family balance for female entrepreneurs, 
and entrepreneurship in ethnic minority 
communities.  
Diversity in education includes research projects 
about the institutional and organizational 
mechanisms that create or successfully 
combat the educational gap between ethnic 
majority and minority students in schools and 
higher education. 

Within the Belgian society, research is 
conducted about the perception of equal 
opportunities among the Belgian population 
and the integration of ethnic minorities in 
Flanders.

Economics and Public Policy (PEC)
The Policy Management group carries out 
economic research on public policy. The group 
focuses on the efficiency and effectiveness 
of government interventions by carrying out 
cost-effectiveness analyses and cost-benefit 
analyses. Furthermore, research is performed 
on the impact of the regulatory quality (ease of 
requesting permits, administrative burdens, …) 
on the ease of doing business in Europe.
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Marketing (MAR)
The research of the Marketing department 
focuses on understanding and influencing 
customer behavior in both commercial and 
non-commercial settings. The department 
strives to conduct research that is characterized 
by both high practical applicable and high 
scientific quality. Keywords: customer value, 
sensory marketing, co-creation, and healthcare 
marketing.

Business Informatics (BINF)
The research group Business Informatics 
conducts research on decision making in 
companies, and how modeling data, information 
and knowledge can support that decision 
making process. Key words like data mining, 
ICT management, process mining, process 
modeling and decision support systems are the 
focus of this team.

Logistics (LOG)
The research group Logistics focuses on 
two domains. In the first domain, planning 
problems in external distribution logistics are 
modeled by means of operations research 
techniques. Expertise on combinatorial 
optimization problems is applied to practical 
problem settings in freight transportation and 
logistics.  In the second domain, simulation and 
optimization techniques are applied in a supply 
chain management context.

Environmental Economics
The research line Environmental Economics 
(research institute CMK) aims to make 
economic and sustainability assessments 
of environmental and energy technologies. 
Environmental issues are analyzed by extending 
neoclassical economic tools and principles. 
Using and developing ecological economic 
methodologies, environmental problems are 
addressed in an interdisciplinary way.

 Possible research topics:
 ■ Techno-economic assessment of  
  renewable energy production
 ■ Measuring economic impacts and  
  adaptation to climate change
 ■ Cost benefit analysis and trade-off analysis  
  of sustainable technology (plant-based  
  technologies,     conversion technologies,  
  solar technology)
 ■ Efficient management and assessment of  
  payment for ecosystem services

Health Economics & Patient Safety
Health Economics & Patient Safety both are 
relatively young disciplines. Notwithstanding 
the latter, there is no lack regarding available 
evidence. Patient Safety is crucial to deliver 
high quality care. Efficiency also became a key 
issue in healthcare.  Besides a technologies’ 
efficacy and effectiveness, interventions need 
to be cost-effective in order to keep healthcare 
payable in the future, without losing credibility in 
terms of its quality.

A multidisciplinary research group was made 
up of researchers with particular expertise from 
several disciplines. Given its unique focus, 
the research group is embedded within the 
Faculty of Medicine and Life Sciences as well 
as within the Faculty of Business Economics of 
UHasselt, and covers the following topics:
 ■ Safety culture
 ■ Cost-effectiveness
 ■ Health Technology Assessment
 ■ Economic aspects of patient safety
 ■ Healthcare innovation
 ■ Development and use of quality indicators
 ■ Implementation issues

Contact
Prof. Dr. Dominique Vandijck
dominique.vandijck@uhasselt.be
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FACULTY OF MEDICINE AND LIFE SCIENCES

Preface

Scientific research within the Faculty of Medicine 
& Life Sciences is partially performed at the 
biomedical research institute (BIOMED). At 
BIOMED more than 175 scientists, doctors and 
technical staff members work together within 
the main domains of neuro, immune and cardio. 
The focus is put on diseases such as multiple 
sclerosis (MS) but also other neurological 
diseases like epilepsy. Although molecular 
and cellular scientific research are the main 
performed activities, clinical oriented research 
such as the rehabilitation research in MS is also 
part of BIOMEDs expertise. The rehabilitation 
research is performed within the study center 
REVAL. 
More than 75 enthusiastic researchers coming 
from in and outside Belgium with diverse 
backgrounds (biomedical, biology, bioengineers, 
doctors, rehabilitation,…) are preparing their 
PhD @ BIOMED.

Also medical research is performed within the 
Faculty of Medicine & Life Sciences. This kind 
of research occurs in close collaboration with 
the two local hospitals ZOL (Genk) and Jessa 
(Hasselt). In this way the Limburg Clinical 
Research Program (LCRP) was founded in 
2010. Within the LCRP program, research is 
established in six defined clusters: cardiology, 
oncology, anesthesia, fertility, infection and 
obesity. 
Finally, an extra research program is developed 
within our faculty, more specific within the 
domain of patient safety. 

We also focus on the education of our PhD 
students in such a way that they become highly 
suitable for the labor market. Therefore the 
doctoral school for medicine & life sciences 
was kicked off in 2010 aiming at organizing 
an international qualified educational program. 
PhD students participating in this program learn 
to use several scientific skills but also other 
essential skills which prepare them for their 

future careers. This doctoral school program 
is developed in close collaboration with other 
Flemish universities and international partners. 

Our faculty is also part of the successful life 
sciences project in Limburg. Together with 
several other partners such as the province 
Limburg and LRM we have invested the last 
years in an environment which offers unique 
opportunities for new biotech and life sciences 
companies.
Many life sciences companies are localized 
in Limburg of which a few of them within 
BioVille, the life sciences incubator at the 
university campus. A close collaboration exists 
between our faculty – and BIOMED – and these 
companies which also take part in the doctoral 
school program. 

In summary our faculty offers many opportunities 
for PhD students working for their PhD within 
the field of (bio)medical research but also 
rehabilitation research thanks to the cooperation 
with the local hospitals and life sciences industry. 
We hope to welcome you as a PhD student in 
BIOMED or within the other research groups of 
our faculty. 

Prof. Dr. Piet Stinissen
Dean Faculty of Medicine and Life Sciences
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BIOMED

BIOMED is a multidisciplinary institute where fundamental as well as applied scientific research, 
innovation and education are conducted within the field of life sciences. This research is performed 
in a few selected core domains in the context of human health and disease. BIOMED played also 
an important role in the foundation of LifeTechLimburg, the organization that is the driving force 
behind the regional development of the life sciences sector.

The research topics studied within BIOMED are divided into three main domains, described below. In 
addition several possible PhD topics are illustrated. 

Cardiologic research (in close collaboration 
with LCRP)
 ■ The Role of exercise training in insulin- 
  resistance 
 ■ Heart and kidney cross-talk and cellular  
  changes associated with cardiac and/of  
  kidney dysfunction 
 ■ The Role of advanced glycation end  
  products and renin-angiotensin-aldosteron  
  system in heart failure 

In the above mentioned research, there is a 
strong focus on knowledge and expertise within 
the field of biomarker research, imaging and/or 
rehabilitation (in collaboration with REVAL).

 www.uhasselt.be/biomed-en

Immunology research
 ■ The role of the immune system in healthy  
  individuals and individuals with autoimmune  
  diseases.
 ■ Identification of new disease markers for  
  the diagnosis and prognosis of multiple  
  sclerosis (MS) and rheumatoid arthritis (RA) 
 ■ The impact of diet on the immune system in  
  the context of MS.

Neuroscience research
 ■ Neurobiology of development and human  
  aging.
 ■ Disease mechanisms that cause brain  
  damage in the context of neurological  
  diseases.
 ■ Stem cells as potential therapy for brain  
  disorders.
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REVAL

REVAL is the study centre within the training 
program of rehabilitation and physiotherapy. It 
shows a strong focus on rehabilitation research 
in MS on one hand but also on stroke, heart 
failure and obesity on the other hand. Finally, 
research is also conducted on paediatric level 
and the quality of moving the upper and lower 
limbs are investigated. 

In this research field, REVAL is part of BIOMED 
but also closely collaborates with researchers 
of BIOMED, the rehabilitation & MS centre 
in Overpelt, EDM and centre for statistics 
(CENSTAT).

REVAL itself consists of a multidisciplinary 
research team (more than 30 researchers), 
all active in the domain of neurological, 
musculoskeletal, cardio respiratory and 
paediatric rehabilitation and rehabilitation in 
mental health care.  

Research Topics 
The REVAL research teams explores the impact 
of different rehabilitation strategies on a variety 
of pathologies, such as: 
 ■ Functional mobility (human) 
 ■ Contractile properties and muscle fiber  
  composition (animal, human) 
 ■ Sensoric training (human) 
 ■ Motor control (human) 
 ■ Aerobic exercise capacity (animal, human) 
 ■ Immunological effects (animal, human) 
 ■ Neuroplasticity (human) 
 ■ Cardiorespiratory rehabilitation (chronic  
  heart failure & insulin resistance, human &  
  animal)
 ■ Quality of life (human) 
 ■ Motion capturing (human)
 ■ Musculoskeletal research (human) 
 ■ Mental health (human)
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LCRP
Research and innovation in daily clinical 
practice are crucial to ensure good health 
care, now as well as in the future. Therefore, 
the Faculty of Medicine and Life Sciences of 
Hasselt University, Hospital Oost-Limburg 
(Genk) and Jessa Hospital (Hasselt) launched 
an intensive partnership for patient-centered 
life science research, the Limburg Clinical 
Research Program (LCRP). This research aims 
to better fulfill the clinical needs of patients. It is 
application-oriented and focuses on practical 
results to contribute to improved patient care 
in the Limburg hospitals and the community. 
The LCRP has grown into a very stimulating 
research environment where already al lot of 
interesting results were achieved.

Within the LCRP scientific research is 
conducted in 6 medical domains: anaesthesia/
central nervous system, cardiology, 
gynaecology/fertility, infectious diseases, 
obesity and oncology. 
In addition, the LCRP also supports other 
scientific activities to improve health care of 
patients:

Mobile Health Unit
There are already more than 500 patients daily 
monitored via telemonitoring  through built-in 
sensors in pacemakers and simple equipment. 
Within the Mobile Health Unit we conduct 
scientific research regarding such mobile and 
remote applications in healthcare. Examples 
are telerehabilitation and monitoring cardiac 
patients from a distance. We also evaluate 
whether this new way of monitoring patients 
is an added value when healing at home. 
This is performed in close collaboration with 
doctors, academics and numerous companies 
in Limburg and Flanders.

University Biobank Limburg 
(http://www.ubilim.be/)
High Quality and well-documented human 
body material is essential to conduct medical 
scientific research. To collect, process and 
store this material, together with the data about 
the disease course of patients, the University 
Biobank Limburg (UBiLim) was founded by 
Hasselt University, Ziekenhuis Oost-Limburg 
and Jessa Hosptial. 
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Patient safety

Patient safety is a new and wide research field. 
It originates from a safety incident, defined as 
an involuntary complication caused by medical 
care and resulting in disability or death of the 
patient.  Besides safety incidents, this also 
encompasses research into safety culture and 
business economics. 
To shape this research a multidisciplinary research 
group was formed, among which medical 
science and business economics researchers, 
in order to investigate all aspects of patient 
safety, together with hospital administrators. An 
expanding (inter)national network of universities 
and other agencies constitutes in this context an 
important sounding board.  
The goal of our research group is ‘to strive 
together towards safe care for the patient’ within 
family medicine and hospitals.
As mentioned before, this team consists of 
personnel members with a medical and/or 
economical background. Dependent on the 
topic you are interested in, the possibility exists 
to perform a PhD at patient safety level within the 
Faculty of Medicine and Life Sciences or within 
the Faculty of Business Economics.

Possible subjects for PhD studies at the faculty of 
Medicine & life Sciences:
 ■ Implementation of new management models  
  within family medicine to prevent  
  cardiovascular diseases: cost efficiency?  
  (PreCardio)
 ■ Implementation of a medication chart in the  
  follow-up of chronically ill patients in their  
  home situation
 ■ Safety incidents and causes of avoidable  
  damages in the hospitals in Limburg
 ■ Research into the safety culture of Belgian  
  hospitals
 ■ Use of quality indicators in the health sector
 ■ Economic aspects of patient safety
 ■ Business performance and patient safety. 

Contact
Prof. Dr. Johan Hellings
johan.hellings@uhasselt.be

A few PhD topics within LCRP are:
 ■ Studying the causes of acute appendicitis
 ■ Studying the cause of and new treatments  
  for preeclampsia
 ■ Improvement of the function of the heart  
  after heart failure by means of heart stem  
  cells.
 ■ Can we limit neurological damage after  
  CPR by measuring cerebral oxygen  
  saturation?
 ■ ...

We are looking for PhD students with a 
background in life sciences (biomedical 
sciences, medicine, biology, chemistry,…) as 
well as engineers. 

 www.uhasselt.be/LCRP
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FACULTY OF ENGINEERING TECHNOLOGY

The engineering technology programmes in 
Limburg are jointly organized by UHasselt en 
KU Leuven.  

After obtaining your master’s degree in engi-
neering technology, you are welcome to pre-
pare a PhD in one of the research groups of 
both faculties. A PhD might open doors for an 
academic career, but can also offer extra op-
portunities in the industry. You can find a wide 
range of possible research topics further in this 
brochure. We look forward to welcome you as 
a PhD student!

Prof. dr. Marc D’Olieslaeger 
Dean Faculty of Engineering Technology - 
UHasselt
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The research activities of the research group 
CERG (Construction Engineering Research 
group) are following two main lines.
The first research line studies the behaviour of 
hybrid structures and structural components. 
The objective is to optimize, in a smart way, the 
combination of structural elements made of 
different materials (masonry buildings locally 
reinforced by concrete elements, concrete 
elements reinforced with steel profiles…) in 
order to face in an economical way the most 
stringent environmental requirements or to 
propose innovative solutions to the architects 
and building companies. The research results 
are elaborated by resorting to fundamental 
conceptual design approaches based on 
analytical or normative references, to 
experimental results from the local laboratory 
or in collaboration with international facilities, 
and to numerical tools commercial or 

developed by the group.
The second research line deals with road 
design and more specifically with investigations 
on the damaging process in concrete pavement 
structures. It focuses on the diagnosis 
and prognosis of structural damage in the 
pavement, including the dynamic effects and 
vibrations induced by the heavy traffic loads or 
the use of advanced damage concrete law. The 
objective is to contribute to the new generation 
of integrated Pavement Management System 
(PMS) by coupling damage prediction models 
and traffic prediction models in order to 
optimize the maintenance of the network. 
Future perspective also includes experimental 
activities.

Contact
herve.degee@uhasselt.be

Research group cerg
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Research in Packaging Technology aims to 
optimize materials and packaging in a broad 
sense of the word. Research is linked to 
the unique master programme engineering 
technology in packaging technology. 

The Packaging Center is part of the Institute 
for Materials Research (IMO-IMOMEC) 
and supports the industry in selecting and 
adapting packaging concepts with modern 
characterization and testing techniques.
 ■ gas permeability
 ■ physical analyses of plastics, paper and  
  corrugated board
 ■ environmental influences (temperature,  
  light, humidity)
 ■ transport simulations (vibration and drop  
  testing)  
 ■ ecodesign

Research group Packing Technology

In fundamental research, we recently focus on 
bio-plastics as renewable and/or biodegradable 
materials, in addition to conventional polymers. 
We aim to ‘improve’ bio-plastics into materials 
with properties comparable to or better than 
those of traditional plastic packaging materials. 
Consequently, bioplastics will be applied in 
a wider industrial area in various sectors. 
Optimization of (packaging)materials in 
fundamental research is studied in 2 domains: 
 ■ Improvement of physical-chemical and  
  mechanical properties of packaging  
  materials using nanotechnology or 
  structural modifications, with special focus  
  on gas permeability. Improvement of the  
  barrier properties can lead to prolonged  
  shelf life of the packaged product. This  
  research is conducted in collaboration with  
  the research group of inorganic and  
  physical chemistry of Hasselt University.
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 ■ Improvement of bioplastics using additives  
  or chemical modifications for better gas  
  barrier and mechanical properties, as well  
  as better (bio)degradation characteristics  
  (e.g. compostability or biodegradation  
  conform ISO14855). This research is  
  conducted in collaboration with the  
  research group for applied and analytical  
  chemistry of Hasselt University. 

The numerous business contacts of the 
Packaging Center and the master programme 
Packaging Technology allow us to fine-tune 
research with actual questions from the industry. 
Recent applied research projects in 
collaboration with companies include:
 ■ Flanders’ Food project MaProDe_Ox:  
  Impact of Material, Process and Design on  
  the oxygen permeability of thermoformed  
  packaging 
 ■ VIS traject: Sustainable & functional  
  packaging: effects of sealing on gas barrier  
  properties, etc.
 ■ TETRA project OptiThe_Ox2: Optimization  
  of gas permeability of thermoformed (bio) 
  packaging through improved insight in  
  materials, processing and design
 ■ TETRA project ULTRASEAL: The potential  
  of ultrasoon sealing in packaging concepts

Possible PhD research topics in collaboration 
with Packaging Center and other Hasselt 
University research groups, with the industry 
and (inter)national research institutes are: 
 ■ Optimization of bioplastics for improved  
  performance characteristics via: 
  - nanotechnology
  - structural or chemical modifications 
  - additives
 ■ Optimization of bioplastics for improved  
  biodegradability
 ■ Seal research
 ■ Study of impacts of thermoforming on gas  
  permeability of (bio)materials
 ■ Study of permeability measurement  
  principles in collaboration with industrial  
  partner

Contact
roos.peeters@uhasselt.be
mieke.buntinx@uhasselt.be
nadia.lepot@uhasselt.be 

 www.uhasselt.be/VerpakkingsCentrum
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Research group emap

EMAP is linked to the department of electronics-
ICT and electro-mechanics engineering 
technology. It is a research group which is 
situated within the Institute for Materials Research 
(IMO-IMOMEC) of Hasselt University. EMAP is 
translating different research targets from ‘lab 
scale’ towards ‘industry ready’.
One of those targets is the biosensor research. 
Within the institute researchers work on the 
implementation of new materials as a transducer 
layer for future biosensors. These sensors are 
based on either an electrical or thermal read out. 
The aim of our research group is to develop a 
‘dedicated’ measuring platform that can process 
the signals of the sensors  with sufficient precision 
and speed. More specifically, we are considering 
the integration of A/D, D/A, CMOS, multiplexing, 
datacommunication and DSP within a single 
integrated measuring platform. In addition to the 
hardware aspect, software aspects will also be 
broadly dealt with. Its goal is to translate each 
sensorplatform into a point-of-care system.

Another research topic is that of functional 
printing. Using different printing and coating 
processes, such as inkjet printing, screen 
printing or spraycoating, inks can be deposited 
onto different substrates. The inks have another 
functionality than ‘just color’. For example, 
they can be made conductive to be used as 
interconnects, RFID antennas or electrodes 
for other applications. Other inks can have the 
property of absorb the light and can be used 
for the development of organic solar cells, 
in combination with the above mentioned 
conductive electrodes. Again another ink can be 
light emitting and can be used, when an voltage 
is applied, to send out light. They are used for 
applications related to OLEDs (Organic Light 
Emitting Diodes). The challenge in this research is 
besides the upscaling also the performance and 
lifetime/reliability of the devices and to determine 
which printing technique is most suitable for the 
chosen substrate and the used ink.

Reliability of photovoltaic installations is also a topic 
within EMAP. Besides the fundamental research 
towards the materials, from the engineering side, 
we are looking at everyday applications. How can 
know-how from fundamental research be applied 
to determine PV reliability from cell level up to an 
entire installation? Here we look into the entire 
energy conversion chain, possibly combined with 
energy storage solutions.
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Possible subjects for PhD studies:
 ■ Study of alternative impedimetric  
  spectroscopic techniques 
 ■ Development of an impedance or thermal  
  based acquisition system in the framework of  
  biosensor-arrays 
 ■ Printable and flexible organic solar cells 
 ■ Printable and flexible polymer OLEDs for  
  illumination and ICT applications 
 ■ Remaining life expectancy of a PV installation

Contact
wim.deferme@uhasselt.be
ronald.thoelen@uhasselt.be
michael.daenen@uhasselt.be
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Research group nutec 

The targets of the NuTeC research group 
are ‘environmental-energetic research’ and 
‘development and application of nuclear 
measuring equipment’. In both domains, the 
focus is on applied multidisciplinary research 
performed in collaboration with other partners 
like industry, national and international research 
centers,… . Therefore, the environment, energy, 
safety (chemical, toxicological, radiochemical, 
nuclear, etc.), economic feasibility, legislation 
and regulation are closely involved in this 
applied research. 

 ■ Research, with strong international  
  aspects, focuses on the reuse options  
  of waste residues with an enhanced  
  content of naturally occurring radioactive  
  materials (NORM) in newly designed  
  building materials of building structures.  
  The radiological and chemical  
  characterization of these materials will  
  also be studied.  NORM waste streams are  
  produced in several industries like  
  phosphate industry, oil, gas and coal  
  industries, zirconium industries,… or by  
  companies processing these waste  

  streams to recover metals or rear earth  
  elements. This research is supported by  
  an international project in which  
  researchers of about 20 European  
  countries are active. Belgian partners  
  are CMK (UHasselt), KULeuven and SCK- 
  CEN. Short scientific missions (<6 months)  
  abroad are possible within this network.  
  This research is performed in cooperation  
  with the research groups TANC (CMK  
  UHasselt), and MTM  (KULeuven), SCK- 
  CEN, IRMM, several research groups  
  of CMK, industry and international research  
  institutes.

 ■ Medical related doctoral research that  
  involves the search for new radiation- 
  sensitive materials that, through ESR  
  spectrometry and filmdosimetry, make the  
  link with the administered dose in  
  advanced radiotherapy treatments is one of  
  the new possible topics. The doctoral  
  student will also develop and test the  
  application of these materials in  
  collaboration with hospitals, industry, and  
  international research institutions. 

 ■ Research on the  processing (e.g. [co]- 
  pyrolysis) and valorisation of agricultural  
  and industrial organic waste through  
  energetic, process-technological, and  
  chemical research collaborates with  
  TANC (for more information, also see  
  the CMK research group, UHasselt).  
  For his research, the doctoral student will  
  also collaborate closely with the other  
  CMK research groups (biology, economics,  
  law, etc.) and the industry. 

Possible subjects for PhD studies 
 ■ Valorisation of NORM (naturally occurring  
  radioactive materials) residues in the  
  design of newly developed building  
  materials or building structures
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  - Radiological and chemical  
   characterisation of industrial residues and  
   their components for their feasibility in  
   (newly designed) building materials
  - Design of innovative building materials  
   (geo-polymers) for the reuse of NORM:  
   dosimetric impact and applicability  
   study based on radiological and  
   chemical characterisation
  - Radiological and chemical  
   characterisation of the leaching  
   behaviour of new NORM containing  
   building materials
  - Dosimetric impact of new building  
   techniques (radon, shielding, ventilation)
 ■ Novel radiation sensitive materials which  
  relate the ESR spectrometry and film  
  dosimetry measurements of these materials  
  with even dose in advanced radiotherapy  
  treatments.
 ■ Processing and valorisation of the industrial  
  organic waste and side products by using  
  (co)-pyrolysis: 
  - Optimising bio-oil, char and gas fractions  
   and for new specific valorisation paths.
  - Pyrolysis of organic waste and by  
   products : from lab-scale to pilot plant 
  - Direct valorisation of the char fraction as  
   soil conditioner or fertiliser
  - Microwave technology,  a new type of  
   heat transfer for pyrolysis
  - Application of activated carbon  
   produced after activation of pyrolysis  
   char for cleaning of radiological  
   contaminated liquid and gas streams
  - Application of activated carbon  
   produced after activation of pyrolysis  
   char for cleaning of organic contaminated  
   liquid and gas streams

Contact
sonja.schreurs@uhasselt.be
wouter.schroeyers@uhasselt.be  

 www.nutec.be  

RESEARCH GROUPS KHLIM

ACRO
Real time systemen, visie en industriële 
netwerken

 www.khlim.be/acro

Cel Kunststoffen

 www.khlim.be/celkunststoffen

Lab4u

 www.khlim.be/lab4U
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FACULTY OF LAW

The Faculty of Law at Hasselt University is a 
young faculty. Education and research are still 
being developed. In July 2013, the first Master’s 
degrees have been awarded, and last October, 
the first public PhD-defence was organised.

Recently, Hasselt University’s Board of 
Directors approved five new research projects 
at our faculty. The projects received extra 
impetus funding from the Limburg Sterk Merk 
(LSM - Limburg Strong Brand) foundation. 
These new projects have given the research 
activities within the Centre for Government and 
Law (CORe) a hearty boost. 

CORe was set up in 2008 under the auspices of 
the Faculty of Law and carries out fundamental 
and applied research within the field of public 
law in the broadest sense. Indeed, a primary 
research focus on public law is very innovative 
in Flanders. This approach to the field 
emphasises our young faculty’s individuality 
within the Flemish university landscape. 

Our doctoral students work on themes within 
the broad field of public law. They prepare for 
academic, government, or law firm careers. 
After all, the time when a PhD degree could 
only be validated within an academic context 
has long gone.

Learn more about CORe’s activities and join 
this dynamic research group!

Prof. Dr. Anne Mie Draye
Dean Faculty of Law
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CENTRE FOR GOVERNMENT AND LAW (CORe)

The Centre for Government and Law (CORe) was 
established in 2008. This young research group 
carries out fundamental and applied research 
within the field of public law in the broadest 
sense. Research activities are embodied by 
both majors provided by the Faculty of Law for 
its master students, ‘Government and Law’ and 
‘Administration of Justice’.

An important focus is on the protection of civil 
rights from government actions. In addition, 
research is conducted into the relationships 
between citizens: family law, property law and 
social law are only a few examples. In all research 
matters, special attention is given to alternative 
forms of dispute settlement, such as negotiation 
and mediation.

Currently, twenty researchers prepare a 
dissertation within different entities of our 
research group.

Within CORe, current doctoral research topics 
include
 ■ Regulatory powers
 ■ Interpretation of the Belgian Constitution
 ■ Mediation and judicial organisation
 ■ The Local Government Decree influence on  
  the Flemish municipalities
 ■ Mutual legal assistance in (criminal) tax  
  matters 
 ■ Legal status of the foster parent
 ■ Age discrimination in the workplace
 ■ ... 

Obviously, the CORe research domain is large 
and various research themes are possible.
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FACULTY OF SCIENCES
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CMK
 
In this centre biologists, medical experts, 
chemists, economists and jurists join forces 
to try and unravel the underlying mechanisms 
of environmental problems and to find durable 
solutions.

Research topics:

Environmental biology and Zoology
From heavy metals to fine dust or how toxic 
materials endanger human, animal, plant and 
fungus cells. Micro-organisms, a life insurance 
for plants under stress?  New ecotoxicological 
test systems on plants and invertebrates.  Light 
dose of a heavy metal and its weight on human 
health: from cell to man.
Effects of climat change and greenhouse gases 
in the atmosphere on terresterial ecosystems 
and nutrient cycles.

Zoology 
Biodiversity and the evolutionary history of 
freeliving flatworms. 

Environmental biology, Applied and 
Analytical Chemistry, Environmental 
economy 
Measuring and modelling chemical 
speciation of contaminated soil and water. 
Decontamination in a new, environment-
friendly and economically valid manner.

Applied and Analytical Chemistry and 
Environmental Economy
‘Cradle to cradle’: or how to gain potentially 
valuable products and / or green energy 
from industrial waist by thermic conversion 
processes such as (co)-pyrolysis. 

Environmental Law and Environmental 
Economy
Each approach, intervention or process with an 
impact on man and environment goes hand in 
hand with costs and benefits and is subject to 

regulations. The jurists and economists get to 
the bottom of this. 

Nucleair Technologisch Centrum NuTeC
Innovative solutions for natural and artificial 
radioactivity in material cycles.
protecting patients and medical staff in 
radiotherapy and radiology.

Possible PhD subjects
 ■ Signal transduction in Arabidopsis thaliana  
  during metal stress
 ■ Effects of metal stress in free living  
  flatworms 
 ■ Effects of cadmium on the function of  
  kidney cells 
 ■ Biopolymers: performance optimization  
  and reuse via flash (co)-pyrolysis
 ■ Chemical and energetic evaluation/ 
  valorization of mainly organic waste  
  products
 ■ Element speciation in fine dust
 ■ The protection of water in the international  
  environmental policy and the impact of  
  climate change
 ■ The role of plant-associated bacteria in  
  biomass production and phytoremediation
 ■ Payment for ecosystem services: towards  
  a framework concerning the payment of  
  environmental services
 ■ Mechanisms of heavy metal tolerance in  
  mycorrhizal fungi
 ■ Economic aspects of soil decontamination  
  with plants
 ■ Analysis of renewable energy production:  
  interaction between environment and  
  economy  (Clean tech domain)
 ■ Valorisation of NORM (naturally occurring  
  radioactive materials) residues in the design  
  of new building materials or building 
  structures.

 www.cmk.uhasselt.be
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Censtat

The Centre for Statistics has developed an 
international reputation. This is the result of a 
symbiosis between consultancy, research and 
education, starting from relevant problems 
from industry, government, research institutes, 
... CenStat collaborates with the Biostatistical 
Centre of KU Leuven in I-Biostat (Interuniversity 
Institute for Biostatistics and Statistical 
Bioinformatics).

Mathematical Statistics
Example: in current cancer research, it is crucial 
to estimate or predict the time to a particular 
event such as the survival time. But it is not 
always possible to completely observe that 
period of time. We are developing assessment 
tools for the distribution function of this variable 
and derive characteristics for it.

Biostatistics
Example: in an epidemic, it is important to know 
how quickly the virus spreads from sick to 
healthy persons. Insights through mathematical 
and statistical models for the transmission 
process offer opportunities to control or 
eradicate epidemics. An important component 
of such models is the study of the social contact 
behaviour between different age groups.

Bioinformatics
Example: the human DNA structure has been 
mapped, opening up a new research area in 
which genetic information is used to explain 
diseases. As a result of the large quantities 
of DNA material available, it is necessary to 
develop new statistical methods to manipulate 
and analyse these massive datasets.

Possible subjects for PhD studies
 ■ Analysis of longitudinal data in clinical trials
 ■ Analysis of incomplete data in clinical trials
 ■ Study of misspecification of generalized  
  linear mixed models
 ■ Study of heterogeneity in multi-center  

  clinical trials with frailty models
 ■ Statistical and mathematical models for  
  infectious diseases 
 ■ The evaluation of biomarkers in microarray  
  experiments
 ■ Statistical methods for the analysis of high  
  resolution mass spectrometry data
 ■ Methodology for psychometric validation  
  for longitudinal clinical trials
 ■ Models for microbiological risk assessment  
  and food safety
 ■ Statistical models for complex  
  biopharmaceutical data
 ■ Statistical models for multivariate censured  
  data and survival analysis
 ■ Statistical models for spatial and spatio- 
  temporal data

 www.censtat.uhasselt.be
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The Expertise Centre for Digital Media (EDM) performs fundamental and applied research in 
information and communication technology (ICT). EDM focuses on two major competence 
areas: human-computer interaction and visual computing. These research units count 20 to 25 
researchers each and have complementary research plans. Research at EDM is always performed 
with an eye on possible applications in industry and society. 
EDM is a partner in iMinds (www.iminds.be), the Flemish strategic research institute for ICT that 
focuses on demand driven research for companies, governments and the society in general. 

Human-Computer Interaction
The Human-Computer Interaction (HCI) group 
of EDM performs research in three sub-
domains: 
 ■ multimodal interaction: research is  
  performed on post-WIMP interfaces, with  
  3D interaction and haptic feedback,  
  psycho-physiological input and deformable  
  interfaces
 ■ emerging interactive systems: this research  
  line includes context-aware mobile  
  systems, collaborative workspaces  
  that support project teams and intelligent  
  instrumental environments (using e.g.  
  multi-touch user interfaces, sensor  
  technology)
 ■ user-centered software engineering:  
  based on extended user-centered software  

EDM: EXPERTISE CENTRE FOR DIGITAL MEDIA

  engineering methodologies and improved  
  design and development techniques, we  
  apply user-centered software engineering  
  as our driving methodology in diverse  
  application domains to ensure that we build  
  the right interactive systems for the right  
  target group(s). 

Results of this research are applied in 
diverse domains including rehabilitation & 
robotic systems (partner BIOMED/REVAL), 
Telerevalidation and Telemonitoring (partners 
BIOMED/Healthcare en Jessa Ziekenhuis) 
e-health and CareTech, culture & education, 
serious gaming, user interface design. 
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Visual Computing
The research on visual computing has a focus 
on 3D video based graphics and can be 
categorised in four themes:
 ■ acquisition, modelling and representation:  
  the focus is on realism-preserving  
  acquisition, modelling and representation  
  of moving real-world 3D objects, subjects  
  and environments;
 ■ manipulation, processing and animation:  
  research is done on enabling these  
  operations on immersive video;
 ■ 3D media distribution: attention is given to  
  scalable delivery of various media types  
  over heterogeneous networks and clients;
 ■ rendering and display: research is carried  
  out to deliver 3D and immersive content on  
  a large variety of screens (up to holographic  

  devices), allowing the spectator to interact  
  with it under natural 3D viewing conditions. 
 ■ Results of this research can be applied to the  
  media, visualization and entertainment  
  sector at large, and include innovative  
  visualization and television, new  
  communication platforms, …

 www.uhasselt.be/edm    
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Physicists, chemists, and engineers conduct 
interdisciplinary, fundamental, and applied 
research into new material systems for 
applications in microelectronics, bio-electronics, 
sustainable energy and nanotechnology at 
the Institute for Materials Research and the 
imec (Interuniversity Micro Electronics Centre)  
department of IMOMEC (Institute for Materials 
Research in Microelectronics). With our 
research we aim to contribute to solutions for 
societal challenges of our time and environment 
in the areas of ‘energy’ and ‘health’.  The 
research precedes the industrial needs by 3 to 
10 years.
Several research groups contribute their 
specific expertise to jointly defined research 
areas, in order to work on scientific challenges 
in an open and interdisciplinary manner. 

Examples of current research in renewable 
energy include the study of new organic 
semiconductors for solar cells and light emitting 
foils. In addition, inorganic nano-structured 
materials (metals, oxides, ..) are studied as 
electrode and conductor in hybrid solar cells 
and innovative lithium ion batteries. 
The synthesis of the materials and their physical 
properties are studied in a fundamental way. 
Also the implementation of these materials in 
devices and the economically and ecologically 
sustainable production of such devices are 
investigated (for example printing). 

Furthermore, there is a focus on the 
development and study of synthetic diamond 
films and nitrides for bio- and opto-electronic 
applications including UV detectors, acoustic 
sensors. 
Nano-structured diamond layers also find 
their application in the development of smart 
diagnostics. For such biosensors also in 
vitro/in vivo manipulation of peptide-based 
biomolecules are studied as part of a detection 
system. Also fully synthetic receptors are 

developed, based on polymeric materials and 
nanoparticles. 

In addition to characterization of their functional 
performance, this multiplicity of material systems 
also require activities in structure determination, 
study of phase behaviour, spectroscopic and 
thermal analysis, use of advanced microscopy 
techniques and the study of reliability- and 
failure behaviour. 

Finally, a major focus in research is the 
sustainable use and availability of new materials 
now and in the future. In this context, we also 
do research on the valorization of bio-based 
material flows for new materials and energy 
recovery. 

For more detailed information about the 
research activities of the various research 
groups: 

 www.uhasselt.be/UH/IMO/Visit-the-groups.
html

Possible PhD subjects:
 ■ Synthesis of organic semiconducting  
  materials for applications in organic  
  electronics and life sciences
 ■ Synthesis and study of new electrodes for  
  lithium ion batteries
 ■ Synthesis of multiferroic nano- 
  heterostructures
 ■ Study of the relation between the syntheses,  
  defects and properties of ZnO nano- 
  structures
 ■ Thin diamond films for energy applications  
  based on surface phenomena
 ■ Deposition and opto-electronic properties  
  of thin h-BN films
 ■ Charge transfer mechanism in diamond /  
  polymer heterojunctions
 ■ Fundamentals of P-doping in CVD diamond  

IMO: INSTITUTE FOR MATERIALS RESEARCH
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  films with different orientations
 ■ Development of an impedance based  
  acquisition system in the context of  
  biosensor arrays
 ■ Development of molcularly imprinted  
  polymer (MIP) based biosensors
 ■ Design and synthesis of precision poylmer  
  materials
 ■ Site-specific engineering of proteins for  
  next generation surface biofunctionalization
 ■ PV module reliability root cause analysis  
  and detection techniques
 ■ Characterization of phosphonic acid  
  grafted titanium dioxide surfaces by 31P  

  NMR and ATR-FTIR
 ■ Synthesis of advanced materials in  
  microfluidic reactors
 ■ Biopolymers: study of structural  
  characteristics in relation to improved  
  performance for new applications”

 www.imo.uhasselt.be

41



The research group Molecular and 
Physical Plant Physiology conducts 
research in three domains:
 ■ The impact of phytohormones on the  
  structure and function of the  
  photosynthesis-apparatus
 ■ Study of bacterial infections in fruit trees  
  (apple, pear)
 ■ Development of non-destructive  
  fluorescence techniques for the  
  determination of physiological health status  
  in plants

Multiple PhD subjects are possible in each of 
these three domains. The approach is invariably 
multidisciplinary and contains molecular-
biological, biochemical, morphological and 
physical aspects. Fundamental as well as 
application-oriented elements are handled.

Possible subjects for PhD studies
 ■ Comparative study of the transciptome  
  and proteome of Erwinia amylovora strains,  
  differing in virulence
 ■ Study of defence mechanisms in apple  
  and pear trees as a response on infection  
  with Erwinia amylovora
 ■ Role of cytokinins on the biogenesis of  
  chloroplasts
 ■ Study of metabolic oscillations in plant cells  
  induced by abiotic and biotic stresses

Research group Molecular and physical plant physiology
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THEORETICAL PHYSICS

The research in theoretical physics is situated 
within statistical mechanics.

We study non equilibrium phenomena in 
small systems. On the one hand, the research 
involves fundamental questions concerning 
entropy production, fluctuation theorems, 
thermodynamic efficiency ... In addition, we 
study non equilibrium phenomena in polymer 
physics and biophysics at the molecular and 
cellular level. 

Our research is done with both analytical and 
computational techniques.

Possible subjects for PhD studies
 ■ Derivations of microscopic  
  expressions for entropy
 ■ Brownian refrigerators and motors
 ■ Thermodynamic efficiency at maximal  
  power
 ■ Study of fluctuation and work theorems
 ■ Statistical biophysics: dynamics of  
  biopolymers, modelling of molecular motors

Center of Molecular and Materials 
Modelling
Research activities in the group of ‘Center 
of Molecular and Materials Modelling’ aim 
at linking domains  of relevance in physical 
chemistry, chemical physics, and material 
research, such as:
 ■ Polymer physics and surfaces
 ■ electron structure theory of neutral en  
  ionized molecules (anions, cations), clusters  
  or radicals   
 ■ Advanced ionization spectroscopy
 ■ Excited states
 ■ Dynamics of complex molecular systems  
  (catenanes, clusters of fullerenes, polymers)
 ■ Conformational analysis, with focus upon  
  relationships between the molecular and  
  electronic structures
 ■ Reaction mechanisms for the conversion of  
  precursor chains into conjugated polymers
 ■ Theoretical interpretation of orbital imaging  
  experiments
 ■ Nucleation of organic semi-conductors on  
  inert surfaces
 ■ Ring currents and criteria of aromaticity in  
  polycyclic aromatic hydrocarbons
 ■ Spintronics in graphene nanomaterials

The employed methods comprise molecular 
mechanics, molecular dynamics, semi-
empirical  techniques, Density Functional 
Theory and advanced post-Hartree-Fock 
(many-body) quantum mechanical theories.
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Databases and theoretical informatics
The research group Databases en Theoretical 
Informatics conducts research into database 
systems and theoretical informatics.  In our 
current informatics and knowledge society we 
are confronted  with a flood of computerized 
data of all sorts: classical relational data that 
can be presented in grids, but also spatial data 
(geographical information, computer-aided 
design, robotics), data from  bioinformatics 
(DNA, protein structures, networks), and 
multimedia. The challenge is to manage  these  
data efficiently in the computer, and to make 
these data accessible in a flexible manner to 
all  kinds  of applications. We also want to 
model these data on their own logical level, 
that is without having to reduce them to bits 

and bytes. Furthermore, not all data requests 
are equally simple to  solve for  a computer. 
Such considerations lead us to theoretical 
informatics, in which we study the logic behind 
informatics and the possibilities and constraints 
of current day computers.

Possible subjects for PhD studies
 ■ Databases with the movement paths of  
  users of mobile telephones
 ■ Analysis of biological networks
 ■ Making better use of databases by means  
  of artificial intelligence
 ■ Development of new programming  
  languages to question the World Wide Web
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Mathematics: Dynamical systems
Continuous dynamical systems are determined 
by a system of differential equations derived 
from fundamental research within sciences 
(exact sciences, engineering sciences, life 
sciences, social sciences).  In our research 
group, we implement theoretical techniques to 
analyze such systems, and to derive qualitative 
information from them. In particular, we focus 
on the study of periodic motions (oscillations). 
Dynamical systems is a broad research domain 
that contains the study of both ordinary and 
partial differential equations. In this research, 
a wide range of techniques is used from 
real analysis, differential geometry, topology, 
complex analysis, …  Some related research 
topics:
 ■ Bifurcations: how do small changes in  
  parameters influence the solutions of a  
  system of differential equations?
 ■ Normal forms: In which set of coordinates  
  are differential equations best expressed?
 ■ Planar systems: try to find as much  
  qualitative information as possible from  
  oscillations in systems with two degrees of  
  freedom.
 ■ Invariant manifolds: show the existence  
  of invariant manifolds, and investigate the  
  smoothness of those manifolds  
  (convergence/divergence of formal power  
  series expansions).
 ■ Slow-fast systems: such systems contain  
  dynamical processes that evolve on a fast  
  time scale, and simultaneously it contains  
  processes that evolve in a slow way.   This  
  kind of systems occur frequently in  
  applications, and their study is often called  
  multi-scale analysis.

The theoretical results will, whenever possible 
and in collaboration with partners from other 
universities, be applied to models from 
mathematical biology, neurology, …

Mathematics: Algebra
A core features of any type of geometry is a 
suitable corresponding notion of symmetry. In 
fact according to the Klein Erlangen program 
geometry and symmetry are exactly the same 
thing. Motivated in part by the formalism 
of quantum mechanics, so-called ‘non-
commutative geometry’ has gained prominence 
in recent years. Our group works on non-
commutative geometry (curves, surfaces and 
threefolds) and the corresponding notions of 
symmetry (Hopf algebras, quantum groups, Lie 
algebras, cluster structures,...).

More specific research topics include
 ■ The study of non-commutative affine  
  spaces and their associated geometry  
  and representation theory as well as their  
  non-commutative symmetry groups in the  
  sense of Manin.
 ■ The study of non-commutative  
  deformations of commutative varieties. 
 ■ Homological approaches to geometry. 
 ■ The study of structured invariants of   
  (braided) monoidal categories, such as    
  Brauer groups,  Picard groups, Green rings  
  etc..
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SCHOOL OF TRANSPORTATION SCIENCES

Preface

Traffic victims, traffic congestion, electric 
vehicles, sustainable mobility … Traffic and 
mobility are in the media on a daily basis. Mobility 
gives us freedom. If we want to guarantee this 
freedom for our future generations, we need to 
take a different path and organize our mobility 
differently.

Of all the trips in Flanders, 67% is still done 
by car. On the long run, this is untenable for 
both the environment and economy. Because 
all that congestion costs a lot of money. What 
alternatives can we offer and how can we 
alter our travel behaviour and habits? What 
measures can be taken by the government 
without excluding large parts of the population 
from transportation? What do we do with 
people that are less mobile? Because of 
ageing, this group is getting bigger. They are 
entitled to accessible transportation too. How 
can we better meet their needs? And what 
about traffic safety? In the past decade the 
number of fatalities on our Flemish roads has 
been cut in half, but on average 430 deadly 
victims per year is still way too much. How do 
we ensure that this number continues to fall?
Mobility is ‘the’ challenge of the future. Scientific 
research within the School of Transportation 
Sciences is carried out by the Transportation 
Research Institute (IMOB). On the Flemish, 
Belgian, but also at European level, IMOB 
has grown to become a leading player in the 
field of scientific research in the core domains 
that have been mentioned. Not only because 
of the successful coordination and execution 
of various large (international) strategic basic 
research projects. But also due to the build-
up expertise in policy support where more and 
more attention is on cooperation with various 
partners from health care and industry.
Furthermore, the School of Transportation 
Sciences offers qualitative training programmes 
to future bachelors and masters in 
transportation sciences. But also practitioners, 

who are already working in the field, have the 
chance to further professionalize themselves. 
Particular attention goes out to the supervision 
of doctoral students. Since 2013 the School 
of Transportation Sciences participates in the 
Doctoral School of Sciences and Technology 
where doctoral students, in addition to scientific 
expertise, develop essential skills that prepare 
them for various professional profiles.
In short, as a doctoral student from the School 
of Transportation Sciences, you end up in 
an environment that guarantees a relevant 
and high-quality training that prepares you for 
an academic career on the one hand or for a 
career of the private market on the other hand. 
Therefore we hope to welcome you soon as 
a new PhD student within the Transportation 
Research Institute.

Prof. Dr. Geert Wets
Director Transportation Research Institute / 
School for Transportation Sciences
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IMOB

Transportation
Research focuses mainly on the analysis and 
prediction of (evolution in) transportation behavior. 
This is done amongst others using activity-
based transportation models, which assume 
that trips are a result of activities. By analysing 
transportation behaviour, it is also possible to 
assess the impact of policy measures.

Possible subjects for PhD studies:
 ■ Studying the effects of policy measures and  
  evolutions in transportation using transport  
  models and simulators
 ■ Data collection using technological devices  
  such as smartphones, GPS, loggers, step  
  counters, etc.
 ■ Focusing on peoples’ transportation and  
  decision behavior in order to steer behavior  
  into more sustainable transport modes
 ■ Studying the effects of policy measures (such  
  as parking measures, carpooling, introduction  
  of lightrail, pay-as-you-drive, introduction of  
  electrical vehicles, stearing fuel prices ...)  
  in order to manage transportation behavior  
  as efficient as possible
 ■ Researching the effects of an increase in  
  freight transport on congestion

Contact person
Prof. Dr. Davy Janssens
davy.janssens@uhasselt.be

Recently we are also focusing our transportation 
research of tourism. The focus is on the collection 
of relevant tourism data and the analysis of those 
data in order to compare regions, predict future 
evolutions, evaluate measures in the framework 
of a more sustainable tourism, etc.

Possible subjects for PhD studies:
 ■ Benchmarking tourism performance across  
  regions
 ■ Understanding and managing sustainable  
  tourism mobility behaviour
 ■ Optimizing the eco-potential of the National  
  Park

Contact person
Prof. Dr. Elke Hermans
elke.hermans@uhasselt.be
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Traffic Safety
Traffic safety research focuses on instruments 
and models to analyse traffic safety.  Research 
is conducted into instruments to support traffic 
safety policy such as prognosis models used to 
formulate trends in traffic safety. Furthermore 
indicators are studied to understand traffic 
unsafety so as to make policy bottlenecks 
transparent. Finally research also focuses on the 
relationship between infrastructure, environment 
and behaviour and the impact on traffic safety 
using risk and evaluation studies and driving 
simulator research.

Possible subjects for PhD studies:
 ■ Testing new speed limiting measures in a  
  driving simulator
 ■ Evaluating seniors’ driving abilities using a  
  driving simulator
 ■ Training young drivers in risk detection using  
  a driving simulator
 ■ Developing a ‘serious game’ in traffic safety
 ■ Evaluating the effects of speed cameras on  
  traffic safety using speed and accident data
 ■ Studying traffic safety at intersections using  
  innovative conflict observation techniques
 ■ Developing relevant traffic safety indicators  
  to monitor traffic safety policy
 ■ Evaluating a traffic safety campaign

Contact person
Prof. Dr. Tom Brijs
tom.brijs@uhasselt.be
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