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UK Quantum Hub in Electronic Quantum Technologies
Quantum technologies harness the features of quantum mechanics to perform tasks that are hard or impossible with conventional technologies. Our consortium, led by UCL, is bidding for a £35M EPSRC UK Quantum Technologies Hub in Electronic Quantum Technologies (EQT), to be a multi-disciplinary research and development effort involving scientists and engineers, and both theoretical and experimental work. The Hub will translate basic work on solid-state quantum devices to applications in computing and simulation, as well as spin-off devices such as nano-imaging tools and current standards based on the same core solid-state electronic technologies. This is an exciting opportunity to be embedded within a major national initiative in quantum technologies, collaborating with researchers across a range of disciplines within the EQT Hub, as well as those across the wider Hub network.
This offer of employment is conditional, subject to the award of the EPSRC UK Quantum Technologies Hub in Electronic Quantum Technologies grant to the EQT Consortium. Assuming a positive outcome, a final offer of employment will be extended to candidates in writing the day after the notification of award status, which is expected to fall within the week commencing 15th September 2014, although the exact notification date is subject to change without notice by the awarding body. Please note that in the event that the bid is unsuccessful, all conditional offers of employment will be withdrawn.
Research Groups

The successful applicant will have the opportunity to interact with two leading groups within the School of Physics and Astronomy at the University of St Andrews. These are led by Dr Brendon Lovett and Dr Jonathan Keeling, both Readers in Theoretical Physics.
The postholder will work in the Theory of Quantum Nanomaterials group, which is engaged in research aimed at harnessing quantum mechanical principles for new technologies. Current active areas fall into two broad strands: Implementing quantum information processing in semiconductor or molecular materials, and devising quantum enhanced designs for light energy harvesting. Both rely heavily on understanding the theory of open quantum systems in various regimes, at different levels of complexity. This includes using a variety of master equation methods, together with numerically intensive but exact approaches such as those based on path integrals.
The group is led by Dr Brendon Lovett, and there are currently seven PhD students in the group. These are spread across St Andrews, Heriot Watt, Oxford and Manchester Universities, which reflects the wide collaborative network the group enjoys. This network also includes close links with the Centre for Engineering Quantum Systems (Australia), The Centre for Quantum Technologies (Singapore) and the University of Princeton, as well as with the many UK universities that will form the quantum hub.

The successful applicant will also work with the group of Dr Jonathan Keeling, a world leader in the theory of quantum states and dynamics in non-equilibrium systems, in particular coupled matter-light systems. This group currently has two Research Fellows and one PhD student. Current active areas include collective quantum behaviour and phase transitions in coupled cavity arrays, with a focus on superconducting qubit – microwave cavity systems, and Bose-Einstein condensation in coupled matter-light systems with a particular focus on organic molecules in optical cavities.

School of Physics and Astronomy

The School of Physics and Astronomy has a world-leading research profile that covers a broad spectrum from fundamental to applied physics.  The research is broadly grouped into three areas: photonics, condensed matter physics, and astronomy.  In the 2008 Research Assessment Exercise, the School was rated equal second in the UK.  Condensed matter physics and photonics are internationally recognised as two of the strengths of Scottish universities, and the research groups in St Andrews as among the leading groups in their fields.  The School has around 30 academic staff, 40 contract research staff, 80 postgraduate students, and 25 technical and administrative staff.  Academic staff at lecturer, reader and professor level are all fully independent and expected to lead their own research groups.  Most of the work is carried out in the purpose-built accommodation on the North Haugh site of the University. The School is a founder member of SUPA, the Scottish Universities Physics Alliance.  Now seven years old, and entering its second phase, SUPA is a trans-institutional alliance embodying a common strategy for physics across Scotland, undertaking world-leading research initiatives, and running an innovative Scotland-wide graduate school.  Details may be found at the SUPA web site (http://www.supa.ac.uk).
The Post

The appointee will be expected to perform theoretical research on two projects within the quantum technology hub. There is provision for at least two graduate students to be appointed to support this activity and the postholder will be expected to help oversee and direct these students. 
Donor spins in in silicon have the longest measured coherence times of any solid-state qubit: 3 seconds for the electron, 3 minutes for the neutral donor and 3 hours for the ionized donor. They can also be manipulated with high fidelity and measured in a single shot. Many of these transformational results were attained by researchers who are part of the hub team. The postholder will be expected to develop theory that will facilitate the development of a large-scale quantum device based on donors in silicon. In particular, they will aim to understand the decoherence of a strongly interacting qubit array in a (possibly common) environment, and develop control methodologies to execute quantum gates and mitigate such decoherence.

Microwave quantum photonics is an emerging area, with quantum optics concepts and resulting technologies now being demonstrated in the microwave regime. Single microwave photon sources are readily available, and can outperform their visible photon counterparts, for example in the generation of multi-photon Fock states. However, the technology for detecting single microwave photons lags far behind that of single optical photons. Such technology would be needed if, for example, linear optical quantum computing were to be demonstrated in the microwave regime. Lovett and co-workers recently obtained a transformational result in showing that a single photon can split a Cooper pair in an aluminium double-dot. The postholder will be expected to provide theory enabling further development of this device, including designing quantum optics analogue experiments which become possible when this detector is strongly coupled to a microwave waveguide.

	Job Description




	Job Title: Research Fellow
School/Unit: School of Physics and Astronomy
Reporting to: Dr B. W. Lovett
Accountable to: Dr B. W. Lovett and Hub Director Prof J. J. L. Morton (UCL)

Job Family: Academic (Research)
Duration of Post: Five years

	Working Hours: Full time/36.25 hours per week
Grade/Salary Range: Grade 6/£30,728 - £36,661 per annum
Reference No: ML1128
Start Date: 1 October 2014, or as soon as possible thereafter
Interview date: Shortlisting is expected to take place during the week commencing 4 August 2014, and interviews are expected to be held at University College London in the week commencing 11 August 2014.



	Main Purpose of Role


To perform research as described above.
	Key Duties and Responsibilities


1. Conduct relevant individual and collaborative research projects.
2. Develop theoretical models.
3. Perform analytical and numerical calculations as necessary.
4. Plan and mange own research activity.
5. Write up research for publications.
6. Take lead in preparing reports for collaborators and external funding bodies.
7. Attend collaborative meetings as needed, including travelling nationally and internationally.
8. Present work and conferences as posters and talks, including travelling nationally and internationally.
9. Set an example of research good practice to research students, and assist in the supervision of student projects.
10. Contribute to group activities such as organizing and participating in seminars.
Special Requirements: 

International and national travel will be required. 
Please note that this job description is not exhaustive, and the role holder may be required to undertake other relevant duties commensurate with the grading of the post.  Activities may be subject to amendment over time as the role develops and/or priorities and requirements evolve.  

	Person Specification 


This section details the attributes e.g. skills, knowledge/qualifications and competencies which are required in order to undertake the full remit of this post.  

	Attributes 
	Essential
	Desirable 
	Means of Assessment

(i.e. application form, interview, test, presentation etc)



	Education & Qualifications 

(technical, professional, academic qualifications and training required) 


	PhD in Physics or related subject

	
	Application form/certificates.

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	One of:

-Theory of open quantum systems
-Theory of condensed matter systems

Excellent publication list commensurate with experience.


	Other of:

-Theory of open quantum systems

-Theory of condensed matter systems

Quantum information
Collaboration with experimentalists
	Application form, interview.

	Competencies & Skills

(e.g. effective communication skills, initiative, flexibility, leadership etc)   


	Strong communication and collaboration skills to ensure effective working with collaborators
Initiative

Organising time and projects

Ability to write papers
	Experience of student supervision
Experience of computational physics.
	Application form, interview, presentation.

	Other Attributes/Abilities

(if applicable) 


	
	
	


Essential Criteria – requirements without which a candidate would not be able to undertake the full remit of the role.  Applicants who have not clearly demonstrated in their application that they possess the essential requirements will normally be rejected at the short listing stage. 

Desirable Criteria – requirements which would be useful for the candidate to hold.  When short listing, these criteria will be considered when more than one applicant meets the essential requirements.  

	Other Information  


Interviews will be held week commencing 11 August 2014 at University College, London.
Shortlisting is expected to take place during the week commencing 4 August 2014, and interviews are expected to be held the week commencing 11 August 2014.

We encourage applicants to apply online at www.vacancies.st-andrews.ac.uk/welcome.aspx, however if you are unable to do this, please call +44 (0)1334 462571 for a paper application form.  

For all applications, please quote ref:   ML1128
The University is committed to equality of opportunity.

The University of St Andrews is a charity registered in Scotland (No SC013532).

	Obligations as an Employee   


You have a duty to carry out your work in a safe manner in order not to endanger yourself or anyone else by your acts or omissions.   

You are required to comply with the University health and safety policy as it relates to your work activities, and to take appropriate action in case of an emergency.

You are responsible for applying the University’s equality and diversity policies and principles in your own area of responsibility and in your general conduct.

You have a responsibility to promote high levels of customer care within your own area of work/activities.

You should be adaptable to change, and be willing to acquire new skills and knowledge as applicable to the needs of the role.  

You may, with reasonable notice, be required to work within other Schools/Units within the University of St Andrews.

You have the responsibility to engage with the University’s commitment to Environmental Sustainability in order to reduce its waste, energy consumption and carbon footprint.

	The University & Town 




Founded in the early 15th century, St Andrews is Scotland’s first university and the third oldest in the English speaking world. 

Situated on the east coast of Scotland and framed by countryside, beaches and cliffs, the town of St Andrews was once the centre of the nation’s political and religious life.

Today it is known around the world as the ‘Home of Golf’ and a vibrant academic town with a distinctively cosmopolitan feel where students and university staff account for more than 30% of the local population.

The University of St Andrews is a diverse and international community of over 9000, comprising students and staff of over 100 nationalities. It has 7,500 students, 6,000 of them undergraduates, and employs approximately 2,460 staff - made up of c. 1,150 in the academic job families and c 1,310 in the non-academic job families.

St Andrews has approximately 50,000 living graduates, among them Scottish First Minister Alex Salmond and the novelist Fay Weldon. The University has conferred around 1000 honorary degrees; notable recipients include Bob Dylan, Benjamin Franklin, The Dalai Lama, Dame Judi Dench, Jack Nicklaus and Hillary Clinton.

The University is one of Europe’s most research intensive seats of learning.  It is the top rated University in Scotland for teaching quality and student satisfaction and among the top rated in the UK for research. The 2008 Research Assessment Exercise judged 94% of the University’s research activity as internationally recognised with over 60% world leading or internationally excellent.
St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times, The Sunday Times, The Guardian and The Independent Complete University Guide. It has seven times been named the top multi-faculty university in the UK in the National Student Survey. The 2013 Times Higher Education World Rankings and the QS World University rankings place the University in the top 100 overall, in the top 50 for Arts and Humanities and in the top 20 for international outlook. St Andrews was named as Scottish University of the Year 2014 in The Times and The Sunday Times Good University Guide 2014.
Its international reputation for delivering high quality teaching and research and student satisfaction make it one of the most sought after destinations for prospective students from the UK, Europe and overseas. In 2012 the University received on average 12 applications per place. St Andrews has highly challenging academic entry requirements to attract only the most academically potent students in the Arts, Sciences, Medicine and Divinity. 

The University is closely integrated with the town. The Main Library, many academic Schools and Service Units are located centrally, while the growth in research-active sciences and medicine has been accommodated at the North Haugh on the western edge of St Andrews.

As part of its 600th anniversary celebrations, launched by graduate Prince William, Duke of Cambridge, in 2011 and running to 2013, the University is pursuing a varied programme of capital investment, including the refurbishment of its Main Library and a major investment in its collections, the opening of a research library, a new biomolecular research facility, the refurbishment of the Students’ Union, and the development of a wind-farm and green energy centre to offset energy costs.
