Astronomy Unit PhD Programme


The Astronomy Unit in the School of Physics and Astronomy offers postgraduate research opportunities across a wide range of areas of Astronomy and Astrophysics, leading to the degrees of PhD and MPhil. The Astronomy Unit has a large and thriving community of postgraduate research students, numbering about 15-20 at any one time.

For entry in September 2012 we expect to offer three STFC funded studentships. The normal minimum entry requirement is an upper second class honours degree in Physics, Astronomy or Astrophysics, Mathematics, or in a subject with substantial physics and/or mathematics content. Candidates with alternative qualifications or an appropriate level of research experience gained in the workplace may also be accepted, subject to College approval. Further details about the application procedure and criteria used to select candidates are provided by clicking on the link "How to Apply" in the menu on the left of this page.

To be considered for award of an STFC or College studentship applications should be submitted by 31st January 2012. Applications made after that date may still be considered for studentships depending on availability. Other studentship opportunities may arise at other times of year, and advertized on this web site.

Projects are offered across a wide range of areas of Astronomy and Astrophysics covering the major research activities within the Astronomy Unit. Please follow the  "Available Projects" menu link on this page for more details.

Research students in the Astronomy Unit PhD programme are assigned a supervisor who has closely related astronomical interests, and with whom they agree a programme of study and research. That programme includes advanced courses provided as part of the Astronomy Unit's MSc in Astrophysics. Advanced courses at other London Colleges may also be taken. The College and the Astronomy Unit provides opportunities for acquiring skills through short courses, and students will be encouraged to attend international conferences to present the results of their research. Students will also have the opportunity to gain experience in teaching, for example through leading examples classes for undergraduate students, while at the same time supplementing their income.

Available Projects (2011-12)

For information regarding PhD projects in the different research areas within the Astronomy Unit, please click on the following links. Please note that these projects are indicative of the types of PhD projects that we have on offer and may only describe the broad outlines of the project that you will undertake if accepted onto our PhD programme. The details of the PhD project is normally decided after discussion between the PhD student and their PhD supervisor once the student has enrolled on the PhD programme.

•Cosmology and the early universe

•Planetary formation and dynamics

•Space and solar plasma physics

•Survey astronomy

Cosmology and the early universe

The research interests of the Cosmology group span a wide range of important theoretical topics in modern cosmology. These include the very early universe, with particular emphasis on inflation and the cosmological aspects of superstring theory; the formation and evaporation of primordial black holes; dark matter, especially baryonic dark matter and MACHO searches; the microwave background and other cosmic radiation backgrounds; structure formation and interpretation of redshift surveys; and numerous relativistic aspects of cosmology. Possible PhD projects in these areas include:

•Early Universe Physics

We are actively involved in developing models of the early universe, in particular the inflationary scenario, analyzing how this leads to the formation of large-scale structure, microwave background anisotropies and polarisation, and a background of gravitational waves.

Key elements of a PhD project might typically be:

•study of various models of the early universe and the analysis of their observational consequences.

•investigate signatures of these models in the microwave background

•does the model lead to detectable cosmological gravitational waves, as might be seen by LISA

•the formation and evaporation of primordial black holes

•Dark matter and dark energy

Our dark matter activities incorporate both theoretical and observational aspects over a wide range of scales. In particular on cosmic scales, we develop and study models of dark energy and quintessence.

Key elements of a PhD project might typically be:

•observational consequences of various dark matter candidates

•baryonic dark matter (MACHOs) and microlensing.

•Cosmological perturbation theory

Linear or first-order perturbation theory is a cornerstone of modern cosmology and is an active area of research worldwide. However, the theory must be extended beyond the linear regime in order to gain maximum benefit from current and future observations, and so second order perturbation theory has become a focus of research within the group. Second order perturbation theory is essential to accurately calculate higher order observables, such as non-gaussianity for example.

Key elements of a PhD project might typically be:

•the study and development of cosmological perturbation theory, in particular beyond linear order

•developing higher order observables to study e.g. non-gaussianity

For further information about possible PhDs in cosmology please contact Dr. Karim Malik.

Planetary formation and dynamics

Research within the Planetary formation and dynamics group encompasses broad themes related to planetary systems. The on-going discovery of extrasolar planets provides motivation for significant elements of our research, but we also have strong interests and activities in topics related to our own solar system. Brief descriptions of possible PhD projects are given below, but please note that this list is by no means exhaustive.

•Planetary formation and migration

A major research theme within the group is the theoretical and computational study of planetary formation. PhD projects in this area normally develop into one of two distinct strands. The first focusses on the detailed gravitational interaction between a planet (or system of planets) with the gaseous protoplanetary disc in which the planet(s) form. This  interaction normally results in an exchange of angular momentum between the disc and planets, causing the planets to undergo radial migration, a process that is clearly important for explaining many of the extrasolar planetary systems that have been discovered. Work on this topic at Queen Mary  normally involves state-of-the-art computation of the disc-planet interaction using 3D hydrodynamic or magnetohydrodynamic codes, in addition to the deployment of matematical and physical arguments.

The second strand of planetary formation research normally available as a PhD project involves studying the formation of planetary systems by means of N-body simulations. Research in this area can focus either on the Solar System, or can be applied more broadly in attemtping to explain the structure of extrasolar planetary systems.

•Planetary collisions

The formation of planets and their satellites involves collisions. Understanding the outcome of these collisions and their implications in a major topic of research in planet formation. Research at Queen Mary  focusses on direct simulation of planetary collisions using state-of-the-art hydrodynamic codes with the aim of understanding how different collision outcomes affect the overall formation pathways of planetary systems.

•Dynamics of Saturns rings

Prof Carl Murry is a member of the imaging team for the Cassini spacecraft that is currently in orbit about Saturn. The main research activities of the group involve analysing Cassini images and performing theoretical/computation work to understand the complex dynamics of the Saturn-ring system. PhD projects in this area will normally involve a combination of image analysis and theoretical work. For example, recent PhD projects have involved computational and theoretical modelling of the interaction between the satellite Prometheus and Saturn's F-ring to explain structure in this ring observed in Cassini images.

•Dynamics of Planetary Atmospheres

Another major topic of research is the dynamics and evolution of planetary atmospheres. State-of-the-art simulations are employed to understand the structure and evolution of the both terrestrial and giant planet atmospheres, with recent work focussing on the short-period extrasolar giant planets - the so-called `hot Jupiters'. Observations are now routinely carried out that characterise the thermal structure of extrasolar giant planet atmospheres, so opportunities exist to compare the results of theoretical calculations with observational data.

For further information about possible PhDs in Planetary formation and dynamics please contact Prof. Richard Nelson

Space and solar plasma physics

The space and solar plasma physics group carries out research into the naturally occurring plasmas which pervade the solar system, and beyond. We use state of the art numerical simulation and analysis of data from scientific spacecraft. The group has a broad range of interests, including the Sun, solar corona, solar wind, collisionless shocks, plasma waves and instabilities, reconnection, and particle acceleration. We have involvement in several spacecraft missions including Cluster, Solar Orbiter and Solar Probe Plus. A brief outline of potential PhD projects is given below.

•Space and astrophysical plasma physics

Research areas available for PhD study include: the structure of collisionless shocks, including the Earth’s bow shock and interplanetary shocks; particle acceleration; kinetic waves and associated features; plasma turbulence. Theoretical work includes numerical self-consistent particle simulations and kinetic wave theory.

•Solar plasma physics

The research here is of a largely theoretical nature that involves numerical self-consistent plasma kinetic simulations and kinetic wave theory. Topics that may form the basis of PhD projects include: The solar coronal heating problem; the existence and propagation of  wave modes in inhomogeneous space plasmas and collisionless magnetic reconnection; solar flares; particle acceleration by dispersive Alfven waves in transversely inhomogeneous plasma in the context of solar flares and magnetoshperic physics studied using particle-in-cell numerical simulations; large-scale numerical simulations (Vlasov, Particle-in-Cell and Magnetohydrodynamic); theoretical modelling of radio emission from solar flare electrons and forthcoming radio data analysis of Type III solar radio bursts from the Chilbolton LOFAR Station.

For further information about possible PhDs in Space and solar plasma physics please contact Dr. David Tsiklauri.

Survey Astronomy

Surveys are the foundation on which much research in observational astrophysics is based. They make possible both statistical studies of large numbers of objects for various astrophysical studies, and finding samples of (rare) objects / phenomena whose properties can then be studied in greater detail. Surveys have relevance in a very broad range of astronomical fields, including the Solar System, stars, the interstellar medium, the structure of our Galaxy, structure and evolution of galaxies in general, large scale structure of the universe, distances through redshift determination, and cosmology including dark matter and dark energy.

The group has a number of active research programmes using multi-wavelength wide-field imaging surveys of large areas at infrared (e.g. VISTA) and optical wavelengths.

VISTA, the Visible and Infrared Survey Telescope for Astronomy, has been constructed in Chile via a £36-million grant held by Queen Mary which led the VISTA Consortium.There is a strong involvement in VISTA and related surveys (the group includes the Principal Investigator and Project Scientist for the QMUL-led £36-m VISTA infrared survey telescope). Infrared Surveys with VISTA begain in 2008.

VISTA's six public surveys (all of which QM is involved in) range from very deep over a small area of sky, to shallow over the whole southern hemisphere, and offer a vast resource for studying stars, the Galaxy, the Magellanic Clouds, galaxies and cosmology.

Students starting in 2012 will be well placed to exploit data from these surveys during their studentships.

For further information about possible  PhD projects in Survey Astronomy please contact Dr. Will Sutherland.

http://astro.qmul.ac.uk/phd/available-projects
Applications Procedure

Applications open in October at the start of each academic year. For entry in 2012, to be considered for award of an STFC or College studentship, applications should be submitted by 31st January 2012. Applications made after that date may still be considered for studentships depending on availability. A shortlist of candidates will be selected and invited for interview in mid-February, after which offers of studentships will be made. In the case of applications from overseas the interview may be conducted over the telephone or by teleconference. Applications depending on self-funding or an external source of funding are invited at any time.

The applications process is online and can be found here:

http://www.qmul.ac.uk/qmul/courses/courses.php?dept_id=16&pgcourses=2&course_id=685&course_level=1&article_id=278
Online application form

Please use the link for Full Time research degrees. You will be asked to enter your information and will have the opportunity to upload supporting material including:

•Two references

•Curriculum Vitae

•Degree transcripts

•Statement of Purpose

•Research Proposal

•Proof of English proficiency (overseas students only)

Further information including guidance notes can be found here. If neccesary you can save the information and continue the application at a later time. You are encouraged to contact us before applying if you want to ask questions about possible research projects.

The Statement of Purpose and Research Proposal are both important documents in the admissions process. The Statement of Purpose is to allow you to describe your previous achievements, research experience and future plans, etc. It helps us to decide on the personal abilities and aspirations of an applicant. The Research Proposal is more specific in terms of research you wish to do in your PhD (although this can be quite broad), but again this enables us to assess your writing skills and general, preliminary knowledge of the subject. The Research Proposal section may be written after you have discussed possible projects with Astronomy Unit staff, although prior discussion of the proposed PhD project with a potential supervisor is optional. The Statement of Purpose and Research Proposal should each be no longer than one A4 page.

If you have any questions or require further details please contact the Astronomy Unit PhD admission tutor Dr. David Tsiklauri. For more general enquiries please contact Ms Jazmina Moura via email: physics@qmul.ac.uk or in writing at the following address:

Postgraduate Admissions

School of Physics and Astronomy

Queen Mary, University of London

Mile End Road, London, E1 4NS

Selection Procedure

The normal minimum entry requirement is an upper second class honours degree in Physics, Astronomy or Astrophysics, Mathematics, or in a subject with substantial physics and/or mathematics content. Candidates with alternative qualifications or an appropriate level of research experience gained in the workplace may also be accepted, subject to College approval. Acceptance of candidates for studentships will also depend on any eligibility criteria specified by the funding body.

For selection of studentships we will draw up a shortlist of applicants who will be invited to interview. Students based in the U.K. will be interviewed face-to-face at Queen Mary. For overseas candidates, the interview may be conducted by telephone or via video conference. The interview will normally last for approximately 30 minutes, and candidates should be prepared to discuss technical issues relevant to the subject area of their proposed research, in addition to describing any relevant project work they have conducted during their undergraduate or masters-level education.

.

http://astro.qmul.ac.uk/phd/astronomy-unit-phd-programme
Astronomy Unit

New School of Physics and Astronomy

The Astronomy Unit is now part of the new School of Physics and Astronomy. The official date of merger was August 1st 2011. Astronomy Unit staff will continue to participate in teaching and advising in the School of Mathematical Sciences during a transitional period. The new School will open up opportunities for research, and in undergraduate and postgraduate teaching, with an expansion of the undergraduate Astrophysics programmes, new undergraduate projects, and integration with the existing M.Sc. in Astrophysics.

See the new Astronomy Unit web site. http://astro.qmul.ac.uk/
The Astronomy Unit (AU) at Queen Mary, University of London, is one of the UK's premier centres for astronomy research and postgraduate education, attracting students, postdoctoral research fellows and distinguished visitors from around the world. Members of the Unit participate in a wide range of international research programs, including ground-based observations, space experiments, and theoretical work in a variety of research areas.

STFC Ernest Rutherford Fellowships

The STFC deadline for applications is October 12, 2011. If you are interested in applying with the Astronomy Unit then please send a draft 2-3 page case and your CV to D.Burgess@qmul.ac.uk by September 14th. We will rank applications and we will let potential applicants know by September 20th if we are able to sponsor their application within the quota set for us by STFC. Potential applicants are encouraged to make contact with us in advance of these deadlines.

Astronomy Unit, 

Queen Mary, University of London, Mile End Road, London E1 4NS, Tel: +44 (0)20 7882 5051

Masters programmes

MSc in Astrophysics

The postgraduate courses in Astronomy and Astrophysics at Queen Mary, University of London, provide a unique opportunity for graduates to pursue the subject in depth, either for personal interest or as a first step towards a professional career in astronomy. The MSc course has been running since 1972 and around 200 degrees have been awarded. About 40 graduates have subsequently taken a PhD and some now hold academic posts including Professorships at UK Universities.

The MSc in Astrophysics at Queen Mary is unique in the UK in the scope of material covered. It gives students a detailed overview of the fundamentals of the subject as well as an up-to-date account of recent developments in research. The wide range of topics covered by the course reflects the breadth of research interests pursued by the members of staff in our large and friendly research group. Lectures cover such diverse topics as the origin of the universe, dark matter, the life and death of stars, black holes, extrasolar planets and space weather. Students also write a dissertation, which may be a critical review of an astrophysical topic or a project of an observational, theoretical or computational nature.

The MSc can be studied either part-time (two years) or full-time (one year). The Certificate is studied part-time for one year. Lectures take place on Tuesdays and Thursdays. Full-time students must attend all lectures. Part-time MSc students who wish to complete in two years will need to attend all the Thuesday and Thursday evening lectures. Certificate students are encouraged to take all the Tuesday and Thursday evening courses.

The MSc students must also undertake a project and write this up in the form of a dissertation.

The full details on the MSc in Astrophysics can be found through the below link

http://astro.qmul.ac.uk/teaching/msc-astrophysics
The MSc in Physics (Euromasters)

Queen Mary is one of the six universities in the South East Physics Network SEPnet, a £12.5M HEFCE funded initiative to promote Physics in the South East of the UK. This network includes the two year EuroMasters programme described below. There is also a SEPnet EuroMasters webpage which has further information and links to other universities in the network.

The MSc in Physics (EuroMasters) degree is a two-year Masters level degree in physics which is intended to follow on from a three-year undergraduate degree complying with the Bologna treaty for European degree structure. The first year of the course consists of high level taught courses whilst the second year is research work in a chosen area of specialty within physics and astronomy. You can choose to spend both years in Queen Mary or one of the two years in Queen Mary and one at one of our SEPnet partner universities.

The MSc in Physics (EuroMasters) is fully compatible with the European Credit Transfer Accumulation System (ECTS) across the European Union and other collaborating European countries, and qualifies students to pursue a career in Physics or a PhD upon completion. It is also open to UK entrants. One ECTS credit corresponds to two Queen Mary credits.

The Euromasters is a two year programme, the first year involving lecture courses, project work and skills training, and the second, which can be at a SEPnet partner university, or at a research institution such as CERN or the Rutherford Appleton Laboratory, is a research year. Each year is worth 60 ECTS credits, or 120 Queen Mary credits.

How to apply

Our SEPnet Partner Institutes

University of Kent | Royal Holloway, University of London

University of Southampton | University of Surrey | University of Sussex

Working together to promote excellence in Physics
http://ph.qmul.ac.uk/postgraduate/masters-programmes
Astronomy Unit, School of Physics and Astronomy

Queen Mary, University of London, Mile End Road, London E1 4NS, Tel: +44 (0)20 7882 5051
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