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Photonics is recognised as one of the strengths of the University of St Andrews.  The School of Physics and Astronomy (RAE 5) at St Andrews has strong activities in optical parametric oscillators, polymer optoelectronics, semiconductor optoelectronics, ultrashort pulsed lasers, microchip lasers, quantum degenerate gases, experimental quantum optics, optical micromanipulation and biophotonics. The School of Biology (RAE 5) has strong expertise in both cellular and molecular aspects of Biology, with excellent facilities from high throughput crystallography, proteomic studies and also standard imaging technology. St Andrews Biology is recognised as a centre of excellence at an international level and is involved in many ongoing trans-national research programmes. Medicine has been taught at St Andrews since 1413. In 2010, the University opened the UK's most modern medical school at the heart of its science campus.  The new Medical School ensures the continued success of medical research at St Andrews, which is one of the UK's leading research universities. Internationally-recognised research programmes in various aspects of Biophotonics, molecular medicine, psychology and community health sciences.

The posts presented are open to candidates with a good PhD in photonics and a strong background in experimental and (in the case of post 1) numerical studies in these topics as demonstrated through a strong record of journal and conference dissemination. All posts are available for up to two years and will be appointed for one year in the first instance with continuance to the second year subject to satisfactory progress through an assessment procedure at the end of year one. 

The successful candidates will be required to perform the following duties: Conduct individual and collaborative research projects; Analyse and interpret research data and draw conclusions on the outcomes; Plan and manage their own research activity in collaboration with others; Write up research work for publication; take a lead in preparing proposals and applications to external funding bodies; be involved in the assessment of student knowledge and supervision of projects. The posts are designated as follows:

Post 1: Photonics has tremendous potential yet is presently constrained by a number of issues including the diffraction barrier, resolution limit and the lack of penetration depth. Advances by our team have indicated that light can penetrate through turbid media, be constrained to irradiation volumes significantly smaller than the diffraction limit and that novel sources can be made flexible and portable. We aim to explore coherent control of photonics: shaping the intensity, phase and polarisation of light simultaneously. 

We seek a person who will explore the shaping of light using dynamic diffractive optics (e.g. digital micro-mirror devices, deformable mirrors or spatial light modulator technology) for studies in novel forms of optical fibre imaging based on work we performed in Nature Photonics 4, 388–394 (2010). The successful candidate will have an excellent background in photonics with a particularly strong experimental track record and experience with beam shaping. Furthermore, there is an expectation the candidate will perform micromanipulation experiments and experience in that area is desirable.

Post 2: Recent developments have enabled a new area that uses random media as a method to assist in the characterization of a laser light field. Further studies could include the use of this for feedback from a chosen system as a step towards laser stabilization. This builds upon recent studies in the group, see:

Simultaneous determination of the constituent azimuthal and radial mode indices for light fields possessing orbital angular momentum, M Mazilu, A Mourka, T Vettenburg, E M Wright, K Dholakia, Applied Physics Letters 100 (23), 231115 (2012).
Random super-prism wavelength meter

M. Mazilu, T. Vettenburg, A. Di Falco, and K. Dholakia, Optics Letters 39, 96-99 (2014).

The successful candidate will have strong experimental skills in photonics and/or laser physics, narrow line-width lasers or laser stabilisation. Additional competency in software programming (e.g. Matlab, COMSOL, Mathematica) would be advantageous.
Post 3: explores the area of computational physics to support experiments particularly for beam propagation and the light-matter interaction using an optical eigenmode approach and through the use of angular spectral decomposition/Mie scattering for applications in optical manipulation, see

Optical Eigenmodes; exploiting the quadratic nature of the energy flux and of scattering interactions
M. Mazilu, J. Baumgartl, S. Kosmeier, and K. Dholakia, Opt. Express 19, 933-945 (2011). DOI:10.1364/OE.19.000933
Numerical investigation of passive optical sorting of plasmon nanoparticles
M. Ploschner, M. Mazilu, T. Cizmár, and K. Dholakia, Opt. Express 19, 13922-13933 (2011). DOI:10.1364/OE.19.013922
Optical eigenmode imaging
A. C. De Luca, S. Kosmeier, K. Dholakia, and M. Mazilu, Physical Review A 84, 021803 (2011). DOI:10.1103/PhysRevA.84.021803
The successful candidate will have a proven background and experience with numerical modeling that may be adapted to implement in these areas.

Post 4: The method of optical eigenmodes have demonstrated improvements in a wide range of experimental applications (super resolution microscopy, single detector imaging, hyper-spectral imaging, coherent plasmonic control, optical sorting and micromanipulation). These advances are based on the new perspective that the optical eigenmodes offer on fundamental concepts in optics. This post aims to explore the applicability of this approach to the single photon case. 

Spin and angular momentum operators and their conservation, Michael Mazilu, J. Opt. A, vol. 11, no. 9, p. 094005, (2009). 

Optical eigenmode imaging, A. C. De Luca, S. Kosmeier, K. Dholakia, and M. Mazilu, Physical Review A 84, 021803 (2011). 

The successful candidate will have a proven background and experience with single photon generation/detection. Beam shaping experience, experince with multiple detection schemes and quantum optics techniques would be advantageous.

These posts represent an exciting opportunity to join an internationally recognised activity in photonics and biophotonics with good future career prospects. Candidates should indicate in a covering letter which post(s) they wish to be considered for.

Informal enquiries (NOT full applications) to: Professor Kishan Dholakia, kd1@st-andrews.ac.uk, tel: 01334 463184 or Dr Michael Mazilu, mm17@st-andrews.ac.uk, tel 01334 463210

The job description for this role is attached below.

	Job Description




	Job Title: Research Fellow


School/Unit: Physics and Astronomy
Reporting to:  Prof Kishan Dholakia
Job Family: Academic Research
Duration of Post:  12 months in the first instance

	Working Hours:  Full time/36.25 hours per week
Grade/Salary Range:  Grade 6/£31,342-£34.233 per annum
Reference No:  SB1646
Start Date:  As soon as possible



	Main Purpose of Role


The posts are described above under topic headings. Each post is a postdoctoral position pertaining to the subject areas as described.

	Key Duties and Responsibilities


1. Conduct individual and collaborative research projects pertinent to the topic area
2. analyse and interpret research data and draw conclusions on the outcomes
3. plan and manage their own research activity in collaboration with others
4. write up research work for publication
5. take a lead in preparing proposals and applications to external funding bodies
6. be involved in the assessment of student knowledge and supervision of projects.
7. perform dissemination activities (conferences, project meetings) sucH as presenting talks/posters
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 Photonics (all posts)
Refereed published journal and conference papers
	Experience with a range of photonics methods
	· Application form

interview

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	· Diffractive optics (posts 1,2)
· Laser physics (all posts)
· Basic computer skills

· (all posts, particularly posts 2,3)

· Basic use of software for experimental control (post 1, 2, 4) and modelling (post 3)

Low light and single photon experience (post 4)
	· Use of spatial light modulators or digital micromirrors (posts 1,2, 4)

· Experience with non zero order light beams (eg vortex, Bessel) (posts 1, 3, 4)

· Advanced numerical skills/programming (eg uses of Matlab, Mathematica) (post 3)

· Experience with CW and ultrashort pulsed lasers (post 2)

Extensive experimental experience in microscopy and manipulation (post 1)
	· Application form

interview

	Competencies & Skills

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


	· Effective communication
· Initiative

· Organising time and projects
Ability to write papers
	
	· Application, interview,

Interview presentation

	Other Attributes/Abilities 

(if applicable) 
	· Problem solving
Working well with others
	
	· Application form

interview


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  


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:  SB1646

The University of St Andrews is committed to promoting equality of opportunity for all, which is further demonstrated through its working on the Gender and Race Equality Charters and being awarded the Athena SWAN award for women in science, HR Excellence in Research Award and the LGBT Charter;  http://www.st-andrews.ac.uk/hr/edi/diversityawards/. 

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 10,500, comprising students and staff of over 120 nationalities. It has 8,200 students, just over 6,600 of them undergraduates, and employs approximately 2,540 staff - made up of c. 1,190 in the academic job families and c 1,350 in the non-academic job families.

St Andrews has approximately 50,000 living graduates, among them former Scottish First Minister Alex Salmond and the novelist Fay Weldon. In the last 90 years, the University has conferred around 1000 honorary degrees; notable recipients include Benjamin Franklin, Rudyard Kipling, Alexander Fleming, Iris Murdoch, James Black, Elizabeth Blackadder, Tim Berners-Lee 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. In the Research Excellence Framework (REF) 2014 the University was ranked top in Scotland for quality of research output and one of the UK’s top 20 research universities.

St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times and The Sunday Times, The Guardian and The Complete University Guide. In the 2014/15 Times and Sunday Times Good University Guide, St Andrews is ranked 3rd in the UK, behind only Oxbridge. The same guide has named St Andrews its Scottish University of the Year in 2013 and 2014. The University has eight times been named the top multi-faculty university in the UK in the National Student Survey – a direct reflection of the quality of teaching, assessment and facilities. In international and world rankings St Andrews scores highly for teaching quality, research, international outlook and citations. In the 2014 Times Higher Education World Rankings St Andrews is 14th in the world for International Outlook, 33rd for research and teaching in Arts and Humanities and 81st for Citations. It is ranked 111th overall in the Times Higher Rankings and 88th in the QS University World Rankings. 

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 the University enters its seventh century, it 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, the development of a major arts centre, the refurbishment of the Students’ Union, and the development of a wind-farm and green energy centre to offset energy costs.
