MATHEMATICAL INSTITUTE, THE COMPUTING LABORATORY, AND THE QUEEN’S COLLEGE
NEW FRONTIERS IN THE MATHEMATICS OF SOLIDS- Gradient flows and nonconvex energies
3 YEAR POST-DOCTORAL RESEARCH POSITION: RS1A 
We invite applications for a Postdoctoral research position, funded by EPSRC, to work as part a new 5-year Critical Mass programme in  “New Frontiers in the Mathematics of Solids” with Prof Sir John Ball (from the Applied Analysis and Mechanics Group),  Prof Jon Chapman (from the Oxford Centre for Industrial and Applied Mathematics) and  Prof Endre Suli (from the Numerical Analysis group). This position is available from 1 October 2006.
The programme aims to strengthen the mathematical underpinning of modern materials science through the transfer of technology and techniques across areas; to link up with materials scientists, engineers and biologists; and to train a new generation of mathematicians, competent in analysis, modelling and  computation, who can effectively interact with scientists from other fields. It will incorporate at least 6 DPhil students and 6 Postdocs along with numerous distinguished visitors. All the successful candidates will become members of The Queen’s College.
Much of the available numerical software for nonconvex optimization is based on local minimization, and will typically fail to find global minima. This leads to serious computational problems in the numerical approximation of nonconvex energy minimization problems which arise in quasistatic models of fracture. In particular, global minima will not be computationally obtainable, and it will be necessary to investigate the possibility of recasting such models as local minimization problems. The objective of this project is the mathematical and numerical analysis of local minimization for problems with nonconvex energies that arise in fracture mechanics, and the derivation, experimental validation and mathematical and numerical analysis of new models of fracture based on local energy minimization. Gradient flow evolution will be considered both to select a local minimizer as well as a computational tool. The experience gained with the analytical and computational study of gradient flows for nonconvex energies in the context of fracture problems, will be fed into the study of real dynamics in a comparable function space setting.
The project will be under the direction of Prof Suli and based at the computing laboratory.
Further particulars may be obtained from Brenda Willoughby at The Mathematical Institute, 24-29 St Giles, Oxford, OX1 3LB, email vacancies@maths.ox.ac.uk. Applications should include a CV, covering letter explaining their suitability for the position and how they meet the selection criteria, and the name and address of two referees and must arrive by lunchtime on 1 May 06. Ensure that you clearly state BK/06/07.  It is the responsibility of candidates to ensure that their references arrive by the closing date.  Interviews for this position will be held on Wednesday 17 May.
Oxford University is an Equal Opportunity Employer.

