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Supervisors: Penny Gowland (Physics and Astronomy), Paul Glover (Physics and Astronomy), 

Richard Bowtell (Physics and Astronomy) and Olivier Mougin (Physics and Astronomy). 

Theme: Physiological and metabolic imaging 

Project Description: MRI is a powerful technique for non-invasively studying human anatomy, 

function and physiology. However, standard cylindrical-bore MRI scanners force subjects to lie in a 

confined supine situation, whereas open MRI provides the possibility to study subjects in more natural 

postures. This is important since gravity and posture have significant effects on the human body, 

which cannot be studied with conventional MRI, and will confound some physiological studies using 

conventional MRI. Furthermore, many subjects find standard MRI scanners stressful or even 

intolerably claustrophobic. Open MRI scanners are now becoming available providing the possibility 

of allowing us to study the vital effects of gravity in a number of important physiological experiments 

and providing a more patient-friendly environment for vulnerable subjects. 

Until now, only a very limited range of open MR scanners has been available, but there has recently 

been a major advance in superconducting magnet technology (with the development of MgB2 wire), 

bringing new open systems to the market. However, these systems general use low field (<1T) 

magnets, and suffer from temporal instability, reduced gradient performance, and sub optimal RF coil 

design. These factors result in all available upright systems having lower head-line specifications and 

lower raw image quality than conventional scanners, even of comparable field strength, and limiting 

our ability to scan fast.  

This is a particular challenge for exactly the types of experiments we want to perform in the upright 

scanner since we will need to use rapid imaging to study dynamics, eliminate artefacts from 

physiological motion, and reduce patient discomfort (for instance in weight-bearing pain studies). A 

multifaceted approach is required to realise the unique capabilities of these novel open geometry 

scanners.  

The student working on this project will mainly focus on developing a dynamic imaging system and in 

this will gain a broad knowledge of MRI hardware and scanner design. The will  

• Investigate the instability in the scanner fields,  

• Improve the RF coil design to overcome the intrinsic limitations of the upright scanner 

• combine field and motion monitoring with data undersampling to improve image quality 

• implement and test imaging techniques on the scanner focused on key areas of application 

Subsequently the student will then work with our collaborators to exploit the use of this scanner a for a 

range of clinical applications: the measurement of gastrointestinal response to feeding in health and 

disease, MR protography, the study of respiratory function in conditions such as COPD.  There is a 

particular interest in studying children, since upright scanning will eliminate the need for a general 

anaesthetic, which is usually used to stop children from getting distressed in conventional MRI.  
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This will suit a student interested in the basic physics and engineering of MRI and its applications 

across a range of areas. They should have an interest in experimental physics including 

programming. We will provide full training in the required biomedicine. 

 

Lead school: School of Physics and Astronomy.  

To apply for a place on the programme you will need to:  

     1. join the open day on 9 January or contact a potential supervisor. If you wish to join the open 

day, please e-mail PI-Beacon@nottingham.ac.uk 

    2. apply online here by 17 January 

    3. on submission send an email to PI-Beacon@nottingham.ac.uk stating your preferred project, 

application ref number and enclose a CV 

 

For any enquiries please email PI-Beacon@nottingham.ac.uk  
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