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Job Description
As part of the University, you are part of our community. We look for colleagues with diverse experiences, with drive, curiosity, and a genuine passion for their work. We are a place where everyone is welcome, and we offer a range of great policies and benefits designed to give you meaningful support inside and outside of work.

Our strategy is focused on people, research, teaching and learning, and social and civic responsibility - making sure that our work continues to contribute to a better future.

University of Edinburgh Values
Excellence, Principled, Accessible and inclusive, Relevant, and Ambitious.

	Job Title: 
	Postdoctoral Research Associate

	Grade: 
	UE07

	School/Department:
	School of Physics and Astronomy

	Reports to:
	Professor Marialuisa Aliotta



Why this role matters
This role conducts research within nuclear astrophysics, contributing to the development of new ideas, approaches, concepts or techniques. The role holder will contribute to the direction and management of the research project or programme and support the dissemination of research outputs.

What you will be doing (main responsibilities) 
· Responsible for the planning and execution of specific elements of the research project, acting under general guidance from the PI and/or Co-I. Conduct experimental work on experimental nuclear astrophysics using techniques including R-matrix evaluation of reaction cross sections for astrophysical applications (20%).
· Analyse and interpret data, while ensuring all data production and recording is handled with integrity and that records and documentation are maintained correctly (30%).
· Present and discuss research findings within and beyond the research group. Disseminate research findings by contributing to publications as first or co-author, presentation at conferences etc (10%).
· Keep up-to-date with relevant developments within the field through literature review, seminar attendance etc (5%). 
· Contribute to the wider department and research group (5%).
· As part of the research group identify opportunities for new ideas in the development of the research and income streams to support this (10%).
· Supervise students and junior staff working on the project as required (20%).

Key contacts/Relationships:
Prof. Marialuisa Aliotta (PI) and members of her research team, including academic staff, PhD students, PDRAs, and group's technicians

Planning & Organising 
· Plan and lead delivery of short-term projects or defined workstreams. Set scope and milestones, assign tasks, manage dependencies and risks, and keep delivery on time, to standard and within budget. 
· Design and manage team and/or individual workflows and schedules over weeks to months but with a contribution to development over a longer period. Balance people, equipment and space, and reallocate work to meet targets and turnaround times. 
· Oversee day-to-day operations of a service, facility or area. Set and maintain standards, monitor performance and resource use, resolve issues promptly, and ensure compliance. 
· Improve ways of working by reviewing procedures. 
· Gather and analyse requirements, implement agreed changes, and contribute to annual planning. 

Problem Solving 
· Identify gaps in information and conduct analyses to solve/resolve problems and issues with short-term consequences.  
· Put forward recommendations on managing more complex situations. 
· Acts as a source of expertise. 

Decision Making 
· Make independent professional/specialist decisions affecting a defined service or discipline. 
· Set and monitor local standards/objectives and take remedial action where required. 
· Contribute to development of policy/practice/curriculum. 

What you bring to the role
	Attributes
	Essential
	Desirable

	Key Skills
	· Expertise in relevant approaches and models, analytical techniques and research methods relating to nuclear astrophysics, including previous experience with R-matrix formalism and use of the AZURE2 R-matrix code.
· Strong collaborative skills, demonstrated through an adaptable and professional approach, with the ability to anticipate potential issues and proactively resolve challenges.
· Excellent interpersonal and communication skills, both written and oral.
	· 

	Knowledge & Experience
	· Demonstrable experience of high-quality research in the area of the related project.
· Proven experience of running analysis, interpreting data using R-matrix formalism  to support the research in the field of nuclear astrophysics; strong data analysis and programming abilities, and familiarity with main packages (e.g. ROOT, GEANT4, SRIM, SIMRAD, etc) for nuclear physics applications..
· Evidence of preparing high-quality summary reports of research methods/research findings.
· Ability to contribute to knowledge exchange and engagement.
	Strong background knowledge of Nuclear Physics and Nuclear Astrophysics.

Previous experience of experimental work in Nuclear Astrophysics, ideally in an underground laboratory


	Education, Qualifications & Training
	· Degree with relevant Post Graduate research and/or teaching experience, normally a PhD in experimental Nuclear Physics/Nuclear Astrophysics or equivalent professional qualification or experience.
	



What else you need to know about the role
The appointed PDRA will conduct research in nuclear astrophysics as part of the UKRI-funded ERC Advanced Grant project “NUCLEAR: NUclear Clustering Effects in Astrophysical Reactions”, led by Prof Marialuisa Aliotta. The appointed PDRA will support and develop the evaluation of experimental results from nuclear reaction studies of astrophysical interest.
Specifically, the PDRA will be in charge of critically evaluate cross-section data of alpha-induced reactions on boron and lithium targets obtained at the Laboratory for Underground Nuclear Astrophysics (LUNA) facility at INFN-LNGS (Italy), and other underground facilities. 

The successful candidate will contribute to the development of the R-matrix code AZURE2, focusing on advanced uncertainty quantification and extended modelling capabilities. Specifically, the role involves implementing a native Markov Chain Monte Carlo (MCMC) routine directly into the AZURE2 C++ source code to enable efficient Bayesian uncertainty estimation, replacing reliance on external Python wrappers and substantially reducing computation times. 

The candidate will also develop a generalised hybrid potential model / R-matrix framework within AZURE2, applying it to the calculation of radiative capture cross sections, and will implement electron screening corrections based on the adiabatic model. These developments will be applied to the evaluation of uncertainties in R-matrix fits and the extrapolation of cross sections for the ⁶,⁷Li+α and ¹⁰B+α systems down to the low energies of astrophysical interest. 

The position offers the opportunity to work at the interface of nuclear reaction theory, scientific software development, and experimental nuclear astrophysics, contributing to a widely used community code.

Jointly with the PI, the PDRA will supervise PhD students and support the execution of experimental and computational activities related data analysis and interpretation. 




Key Job hazard information specific to the role 
This role may result in potential exposure to certain hazards as listed below. These will be risk assessed by the school or department, which may require you to participate in, for example, health surveillance or follow other health and safety requirements.
· Work with ionising radiation that requires formal Classification of the individual.
· International travel on behalf of the University and/or high hazard fieldwork
· Personal protective items (e.g., helmet, reinforced shoes) as required by host laboratory

If you require this document in an alternative format, please contact HR by email at HRHelpline@ed.ac.uk
Page 2 of 2
GEN00006
July 2026 v1.0
image1.png
- THE UNIVERSITY of EDINBURGH





