
PhD position in Physics at Warwick University - Simulations of stellar convection and accretion of planetary debris

Prof Pier-Emmanuel Tremblay

Overview
We invite applications from outstanding and highly motivated students for the Warwick Prize Scholarships in Astrophysics. The successful applicant will work with Prof Pier-Emmanuel Tremblay within the Astronomy and Astrophysics group in the Department of Physics at the University of Warwick.
This overarching research project will address the lack of a realistic model of convective overshoot, which is a crucial concern for a wide range of astrophysical topics. 
So far, most studies of stars have relied upon a 60-year old, 1D prescription of convection, although it has been shown to have a major shortcoming in that it produces an on/off discontinuity at the top and base of the unstable convective layers. It completely neglects convective overshoot; the phenomenon where 3D plumes travel outside the unstable regions. This ambitious goal requires the development of new 3D radiation-hydrodynamics simulations using the CO5BOLD code.

The main goals of the project are to 1) aim towards a universal physical description of convective overshoot that can be used to study the evolution of a wide range of stars, 2) improve numerical techniques in 3D stellar simulation codes that can enable further research from a large user base, and 3) measure the composition of rocks accreting onto white dwarfs, including life-forming elements such as water, carbon and silicon, with the same level of accuracy as for the meteorites in our own Solar system. More details on the project can be found here.

Warwick is an internationally recognised centre of research excellence. We run state-of-the-art computer simulations to develop theoretical models using the university's modern super-computing facilities, and are experts in the exploration of large and heterogenous data sets, adopting novel techniques including machine learning. Also, our group takes leading roles in many major ground and space-based projects, including GOTO, NGTS, PLATO, SDSS, WEAVE, 4MOST, and DESI.

The Astronomy & Astrophysics group is part of the Physics Department at Warwick; both the department and the university hold Athena SWAN Silver awards, a national initiative to promote gender equality for all staff and students. The Physics Department is also a Juno Champion, which is an award from the Institute of Physics to recognise our efforts to address the under-representation of women in university physics and to encourage better practice for all. The Astronomy & Astrophysics group also hosts monthly equitea forums to break down barriers faced by all under-represented groups in science.
More details on PhD positions with the Astronomy and Astrophysics group at Warwick are available here.
Start Date: October 2023
Funding Duration: 3.5-4.0 years
Applications due by: 10 January 2023
Eligibility
You must have or expect a First or Upper second class MSci, MPhys or equivalent degree in Physics or a closely related discipline. Holders of BSc honours degrees are eligible but successful BSc applicants typically have substantial additional research experience. International equivalents are detailed here.
For students whose first language is not English, we normally require a score of 6.5 in IELTS or equivalent. If your previous degree was taught in an English-speaking country this requirement may be waived.
The award is available to home and international applicants.
How To Apply
You must apply through the University’s online application system and follow the instructions. Use course code P-F3P0. Make sure to state an interest in the Astronomy and Astrophysics group. Please state ‘Warwick Prize Scholarships’ as the funding option. We encourage applicants to express interest in more than one available PhD project.

Funding Notes
The project will provide a full UK-standard annual tax-free stipend of £18,200, rising with inflation, plus allocations for travel and computing.

