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DEPARTMENT OF PHYSICS


Job description and selection criteria 

	Job title
	Postdoctoral Research Assistant

	Division
	Mathematical, Physical & Life Sciences Division

	Department 
	Department of Physics

	Location
	Clarendon Laboratory, Parks Road, Oxford

	Grade and salary
	Grade 7: £29,249 - £35,938 per annum

	Hours
	Full time 

	Contract type
	Fixed-term until May 2013

	Reporting to


	Dr Gianluca Gregori 

	Vacancy reference
	102222

	Additional information
	Closing date for applications – Midday 19 March 2012


Introduction
The University 
The University of Oxford is a complex and stimulating organisation, which enjoys an international reputation as a world-class centre of excellence in research and teaching. It employs over 10,000 staff and has a student population of over 21,000. 

Most staff are directly appointed and managed by one of the University’s 130 departments or other units within a highly devolved operational structure - this includes 5,900 ‘academic-related’ staff (postgraduate research, computing, senior library, and administrative staff) and 2,820 ‘support’ staff (including clerical, library, technical, and manual staff). There are also over 1,600 academic staff (professors, readers, lecturers), whose appointments are in the main overseen by a combination of broader divisional and local faculty board/departmental structures. Academics are generally all also employed by one of the 38 constituent colleges of the University as well as by the central University itself. 

Our annual income in 2009/10 was £879.8m. Oxford is one of Europe's most innovative and entrepreneurial universities: income from external research contracts exceeds £367m p.a., and more than 60 spin-off companies have been created.

For more information please visit www.ox.ac.uk
Mathematical, Physical & Life Sciences Division

The Mathematical, Physical and Life Sciences (MPLS) Division is one of the four academic divisions of the University of Oxford. We have over 6,000 students and research staff, and generate over half of our funding from external research grants.

The MPLS Division's 10 departments and 3 interdisciplinary units span the full spectrum of the mathematical, computational, physical, engineering and life sciences, and undertake both fundamental research and cutting-edge applied work. Our research addresses major societal and technological challenges and is increasingly interdisciplinary in nature. We collaborate closely with colleagues in Oxford across the medical sciences, social sciences and humanities.

Today's scientific research not only crosses traditional subject boundaries, but also transcends national boundaries: MPLS scientists collaborate with researchers from around the world, and play leading roles in many international projects.

For more information please visit: http://www.mpls.ox.ac.uk/home 
Department of Physics 
Oxford Physics is one of the largest and most eminent departments in Europe – pursuing forefront research alongside training the next generation of leaders in Physics.  
With an academic staff of almost one hundred our activities range from fundamental particles to the furthest reaches of the universe to manipulating matter on an atomic scale. Oxford physicists are probing new ways to harness solar energy, modelling the Earth's atmosphere to predict the future climate, exploring computation on the quantum scale and executing calculations that reveal the fundamental structure of space and time.
For more information please visit: http://www.physics.ox.ac.uk/ 

Atomic and Laser Physics Sub-department 
The post-holder will be based in the Atomic and Laser Physics sub-department, which is one of the six sub-departments that together make up the Department of Physics; these are Astrophysics, Atomic and Laser Physics, Atmospheric, Oceanic and Planetary Physics, Condensed Matter Physics, Particle Physics and Theoretical Physics, with a seventh function (Central Physics) providing administrative and technical support to these sub-departments. Members of all sub-departments take part in research, teaching and matters such as examinations, discussion of syllabi, lectures and liaison with undergraduates and postgraduate students.
Job description

Include table below only where relevant to role.

	Research topic
	High energy density physics

	Principal Investigator / supervisor 
	Gianluca Gregori

	Project team 
	N/A

	Project web site 
	http://www.physics.ox.ac.uk/users/gregorig/index.html

	Funding partner 
	The funds supporting this research project are provided by EPSRC

	Recent publications 
	http://www.physics.ox.ac.uk/users/gregorig/pubs/journals/journals.html

	Technical skills
	Optics and laser beam manipulation


Overview of the role

The project offers the opportunity to investigate the structure factors of plasmas near-solid densities (1 g/cc) and temperatures between a fraction to a few 10s of eV.  Such plasmas correspond to the so-called warm-dense-matter (WDM) regime, which is of interest for both Astrophysical studies as well as laser-plasma interaction experiments; not only it occurs in the core of large planets – but also in the laboratory  as a sub-picosecond transient state which is reached when a solid target is illuminated by an intense laser pulse.  This particular region of the phase diagram of any material is notoriously difficult to produce, diagnose, and indeed model.  Theoretical difficulties arise due to the almost-equal thermal and coulomb energies.  Thus, the thermal energy cannot be treated as a perturbation to strong coulomb attractions (as occurs in a solid), and neither can the coulomb interactions between particles be treated as a perturbation to the thermal energy (as happens in a hot, low-density, close-to-ideal plasma).  Thus, from a theoretical point of view, understanding thermodynamic properties, especially the equation of state and structure factors, as well as the transport properties, has proven somewhat elusive.  From an experimental point of view, this area of research is equally, if not more, challenging.  Even though the pressure of a close to solid-density, several eV plasma, is hard to calculate exactly , even simple estimates place it in the region of several Mbar, with an energy density in excess of 1011 JM-3 , which roughly corresponds to the energy density of an electron in the hydrogen atom.  Thus, at these energy densities significant changes in the atomic levels are to be expected, with the plasma forming of a strongly interacting quantum system.  Such system can only be produced transiently (for less than of order a nanosecond, if not less) in the laboratory by a high-power laser or x-ray heating.  A proper understanding of this important state of matter requires techniques that can generate uniform  (gradient-free as far as possible in terms of temperature and density) systems, and the diagnosis of them on the short time-scales of their existence.  
Responsibilities/duties 

· Design, prepare and execute inelastic x-ray scattering experiments on laser and 4th generation facilities, as well as commission a new high power laser system on campus

· Develop new modelling tools to describe the structure factor in strongly coupled plasmas.  This may require application of statistical methods such as hyper-netted chain and / or molecular dynamics as well as their extension to degenerate systems

· Undertake analysis of the experimental data

· Independently implement advanced modelling and develop novel numerical approximations of dense plasma correlation functions
· Supervise and interact with graduate students during the experimental campaigns and the data analysis

· Seek personal development through independent research in laser-plasma, high-energy density physics and inertial confinement fusion.  Contribute to HiPER science programme

· In all of the above, seek to produce high quality science for presentation at international conferences and in high impact research journals with the aim of of developing the scientific profile of the Postdoctoral Research Assistant

· Assist with other administrative duties as required
Selection criteria 
Essential

· A good first degree in Physics, and possess or be very close to obtaining a PhD in a relevant area
· A good knowledge of plasma and / or statistical Physics

· Laboratory experience with laser based research

· Ability to relate the output of numerical simulation to experiment

· A proven track record in the production of innovative research

· Ability to demonstrate both self-motivation and the ability to work collaboratively as part of a team
Desirable

· Experience in the application of plasma physics modelling techniques to laser-produced plasmas
Working at the University of Oxford
For further information about working at Oxford, please see:
http://www.ox.ac.uk/about_the_university/jobs/research/
How to apply

If you consider that you meet the selection criteria, click on the Apply Now button on the ‘Job Details’ page and follow the on-screen instructions to register as a user. You will then be required to complete a number of screens with your application details, relating to your skills and experience. When prompted, please provide details of two referees and indicate whether we can contact them at this stage. You will also be required to upload a CV, brief statement of research interests and a supporting statement  The supporting statement should describe what you have been doing over at least the last 10 years.  This may have been employment, education, or you may have taken time away from these activities in order to raise a family, care for a dependant, or travel for example.  Your application will be judged solely on the basis of how you demonstrate that that you meet the selection criteria outlined above and we are happy to consider evidence of transferable skills or experience which you may have gained outside the context of paid employment or education.
Please save all uploaded documents to show your name and the document type.  

All applications must be received by midday on the closing date stated in the online advertisement.

Should you experience any difficulties using the online application system, please email recruitment.support@admin.ox.ac.uk


To return to the online application at any stage, please click on the following link www.recruit.ox.ac.uk
Please note that you will be notified of the progress of your application by automatic e-mails from our e-recruitment system. Please check your spam/junk mail regularly to ensure that you receive all e-mails.
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