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	UNIVERSITY COLLEGE CORK

Coláiste na hOllscoile Corcaigh

Science Foundation Ireland Engineering Professorship in Terahertz Devices and Systems



Particulars of Post

1. The Professorship in Terahertz Devices and Systems is a new wholetime post funded for five years under the Science Foundation Ireland Engineering Professorships and Lectureships programme. The appointee shall report to the CEO Tyndall National Institute for the duration of the five year appointment. The post carries a proleptic appointment to a full, tenured Professorship within UCC. The current annual stipend of the Professorship – [new entrants] - is as follows:

        €

Minimum

111,286
Second Point

 117,666
Third Point

 124,046
Fourth Point

 130,428
Fifth Point
             136,810
Maximum

 143,193
2. The salary includes a premium of 1/19th for pensionable staff paying contributions.  Class A1 rate of Pay Related Social Insurance (PRSI) applies to the post.  The rate is currently 4% on the first €50,700 of annual earnings. 

3. Responsibilities of the Post:   The purpose of this post is to lead and carry out excellent research and to build and develop a research team.  The joint appointment is intended to foster the interaction between the UCC Department of Microelectronic Engineering and Tyndall National Institute.  The appointee will be expected to participate fully in the research, teaching and administrative activities of the Department of Microelectronic Engineering.  The appointee will also be expected to engage with the Department of Physics in relation to teaching and research and to develop an interaction with the sponsoring company, Farran Ltd, based in the Cork area.  The appointee will become involved in the teaching activity of the University at both undergraduate and postgraduate level. It is envisaged that the percentages of time spent on research, teaching and other administrative work associated with the Department of Microelectronic Engineering  will develop during the period of the SFI post and within five years the appointee will adopt a full role  in teaching, research and administration as a member of the Department of Microelectronic Engineering. Research facilities will continue to be made available in Tyndall National Institute.

The above listing is not exclusive or exhaustive and the post holder may be required to undertake any such duties as may reasonably be expected.  All staff are required to be flexible and co-operative and professional within the needs of the post and the Department/School, College and University. The University is undertaking a major reform of its internal structures which may necessitate possible future changes in the organisation of its activities.

4. Person Specification

The ideal person for this position will satisfy the criteria for appointment as a Science Foundation Ireland Principal Investigator (PI) and also the selection criteria established by UCC and Tyndall. It is an essential requirement of the post that the incumbent will apply for an SFI PI award as soon as possible and no later than 18 months after taking up the position.  It is expected that the appointee will develop a substantial research programme during the period of the SFI funded appointment.
http://www.sfi.ie/content/content.asp?section_id=633&language_id=1
5. Selection Criteria

Decisions made at shortlisting, presentation and interview will be made based on the following criteria.
Essential Criteria

I. A doctoral qualification in Engineering or a cognate discipline;

II. A proven record of internationally recognised independent research accomplishments in the field of Terahertz Devices and Systems; 

III. Significant experience of working at a senior level within an internationally leading research institute and/or an academic or industrial environment;

IV. The ability to provide strategic vision and leadership in the development of  Terahertz Devices and Systems;

V. Evidence of successfully raising substantial research funding;

VI. Demonstrated potential to deliver programmes of study at undergraduate and postgraduate level in professional engineering degree programmes and a commitment to excellence in teaching;
VII. Demonstrated potential to teach, inspire and supervise students; 
VIII. Demonstrated ability and willingness to work in a collaborative environment;

IX. Ability to communicate effectively and evidence of competence in spoken and written English;

X. Willingness to participate in and contribute to the overall life of Tyndall National Institute, the College of Science, Engineering and Food Science and the University;
Additional Desirable Criteria

XI. Experience with taking research innovations successfully to the marketplace;

XII. Experience of working with industry;

XIII. A successful record of postgraduate supervision to doctorate level;
6. Please note that it is a requirement of the Science Foundation SFI Engineering Professorship and Lectureship programme that candidates holding permanent posts in any Irish Higher Education Institution are ineligible for appointment to the SFI Engineering Professorship.

Candidates are requested to make a personal assessment of these criteria against their own qualifications, skills and abilities to assess whether they should apply for the post.

7. The “Statutory and other provisions relating to full-time Professorships” as set out in the attached shall also apply to the post.
8. The University is undertaking a major reform of its internal structures which may necessitate possible future changes in the organisation of its activities.
9.  Each candidate must complete an application form, which can be downloaded at: 
      http://www.ucc.ie/en/hr/FormsContractDocuments/DocumentFile,35042,en.doc
10. Shortlisted candidates for posts shall be required to appear in person before a Board of Assessors in Cork, in which case travelling and subsistence expenses at approved rates will be paid. 
11.  A successful candidate will be required to submit a birth certificate, documentary evidence confirming academic qualifications, and to undergo a medical examination.

12.  References will be sought in relation to all candidates invited to attend for interview.

13.   An offer of appointment to a candidate who is not of EU nationality is subject to the granting of a Work Permit by the Department of Enterprise Trade & Employment.

14.  Candidates may be required to produce documentary evidence to support any statements made by them on their application form or any supporting documentation.  Candidates should note that the submission of any inaccurate information will invalidate their application. 
15.  Completed application forms must reach Recruitment Office, Department of Human Resources, University College, Cork, Ireland, on or before 2nd May 2008.   Tel: +353-21-4902671 Email: recruitment@per.ucc.ie.  Fax. +353-21-4276995.    
University College Cork is an Equal Opportunities Employer
GENERAL INFORMATION FOR CANDIDATES

Introduction to University College Cork and Tyndall National Institute 
University College Cork, a constituent University of the National University of Ireland, is a collegiate, progressive, dynamic research-led university developing a reputation as a world class regional university, built on the history of significant achievements in teaching and learning and research, and strong academic and professional leadership. 

The University has a current enrolment of over 17,000 students with a strategic objective of 21,000 by 2011. UCC currently has 1,400 academic and research staff within a total staff compliment of 2,500.  
Founded in 1845, as Queen’s College, Cork, UCC is one of Ireland’s oldest institutions of higher learning. The rich history and tradition of UCC is reflected in the imposing limestone buildings of the Main Quadrangle and the mature grounds. UCC’s scenic city centre campus, boasting award-winning architecture, provides a pleasant and vibrant learning environment, which is given an international dimension by the presence of 2,000 international students and many staff from over 75 countries around the world. 

UCC is one of the premier research institutions in the State and its research income is consistently one of the highest in the country. The University earns peer-reviewed research income in excess of €60m per annum, has strategic research partnerships with leading multinationals in the agri-food, microelectronics, and pharmaceutical sectors, and is home to 5 of Ireland’s 8 ISI Most Highly Cited authors.  The university’s research reputation spans across the broad range of disciplines, strategically built around a number of internationally-recognised Research Institutes, Centres and Departments.

UCC is fully committed to the development of 4th level training and research through the introduction of Graduate Schools and structured PhD programmes and the provision of a wide range of generic and discipline-specific modules supporting the research activity of PhD students. The University offers an innovative, research-led curriculum, taught by world-class academics who consistently attract a quality student intake. 


Recent institutional reorganisation has established four Colleges; Arts, Celtic Studies and Social Sciences; Business and Law; Medicine and Health; Science, Engineering and Food Science. The Colleges offer over 120 degree and professional programmes that consistently attract the highest proportion of top school leavers in the country and supports a rapidly growing postgraduate and international student body. 

The University has embarked on a programme of development for UCC to firmly establish it as a world-class regional university building on the guiding principles in the University’s Strategic Framework 2006-2011 of excellence in teaching, learning, research and contribution to community and society.  UCC will focus on research performance, the quality of the student experience and the manner in which the institution discharges its regional role.
Tyndall National Institute was established in 2004 to establish a multidisciplinary centre-of-excellence in ICT hardware.  It brings together researchers based in UCC, CIT and other Irish third level institutions with those based in Tyndall, industry and international visitors in a set of well-facilitated and equipped laboratories.  It has been set-up as an independent institute, within the legal and financial governance frameworks of UCC, with its own Board of Directors and CEO to deliver the research objectives of the Irish government.  It has ca 320 staff and students.
Having twice being designated as the Sunday Times “Irish University of the Year” in the past four years, UCC is also a recent proud recipient of the “Excellence Through People” Gold Standard.

The last five years have seen exceptional growth in student numbers, award winning capital developments supporting science, technology and the arts and significant success in winning research funding, making it in that time the most research active institution in the country. 

UCC enjoys excellent links with local business and enterprise along with strong partnerships with some of the world’s most highly valued companies. Relationships with professional and public bodies across a wide range of disciplines are equally a key feature of the University.

Internationalisation of the campus continues to be a key strategic objective of UCC.    International enrolment at UCC is among the highest in the sector creating a multi- cultural and ethnically diverse student body and measures taken by UCC to enhance conditions for international student recruitment are regarded as among the best practices by peer institutions. UCC also provides opportunities for Irish students to study overseas making them competitive in a global market.  In recent years new exchange opportunities include academic placements in a diverse range of European, US, Canadian and Australian universities, with new developments targeting China.

Staff are essential to the achievement of our mission and UCC places a special emphasis on quality improvement strategies in Human Resource Management. A key objective of the UCC Strategic Framework 2006-2011 is to attract, develop and retain outstanding staff through the development and implementation of best practice HR policies and procedures. We seek to develop staff capable of keeping the University at the forefront in all that it does. The University has committed to establishing a supportive working environment in which the needs of all staff are recognised and their contributions valued and rewarded. 

Web Links

UCC website

http://www.ucc.ie/en/
UCC Strategic Plan 2006-2011

http://www.ucc.ie/en/PresidentsOffice/UCCsStrategicPlan/DocumentFile,1005,en.pdf
Tyndall National Institute
www.tyndall.ie
SFI Professorship in Terahertz Devices and Systems

(joint ppointment Department of Microelectronic Engineering and Tyndall National Institute)

1.   Introduction

Micro/Nanoelectronics research being pursued at Tyndall includes the modeling, fabrication, characterisation and integration of novel nanoscale device structures on silicon. This work is designed to help industry to maintain the dimension/performance trajectory defined by Moore’s Law, beyond the point where the extension of top-down fabrication technologies can continue to deliver.  Tyndall also has a strong activity in Terahertz devices, which has been primarily funded by the European Space Agency, and has long worked closely with Farran Technology, which has established an international reputation in the commercialization of terahertz systems.  The Professorship is needed to drive-forward the development of new devices and systems based upon Tyndall’s expertise in III-V materials and nanoscale device fabrication, to develop and deliver courses in relation to the Department of Microelectronics’ expertise in millimeter-wave integrated circuits and Terahertz components and systems, combined with the clear potential for linkages to the very strong photonics research activities in the Institute.

The holder of the Chair will be expected to pursue their research agenda at Tyndall, while developing their position as a full participant in the academic life within the Department of Microelectronic Engineering, UCC.  The post is funded for five years under the Science Foundation Ireland, Engineering Professorships and Lectureships scheme.  This will give the post-holder ample time to develop their research without having an initially significant teaching or administrative load within UCC.  It is an essential requirement of the post that the incumbent will submit an SFI PI award within 18 months of taking-up their position.  It is intended that the latter will develop during the five years so that by the end of this period, the incumbent will be fully-embedded within UCC’s Department of Microelectronic Engineering, while still pursuing their research in the Institute.  It is intended that the post-holder will also be in a position to providing some teaching for the Department of Physics at both undergraduate and postgraduate level.  Given suitable performance, the post carries a proleptic appointment to a full, tenured Professorship within UCC.
2.0   Candidate Specification

The ideal person for this position must satisfy both the requirements of Science Foundation Ireland as a Principal Investigator (PI) and also of Tyndall, the Department of Microelectronic Engineering and the sponsoring company (Farran). The individual should therefore have a proven record of internationally recognised independent research accomplishments in the THz field, and being able to attract and win significant amounts of research funding. They should also have the necessary experience to build and administer a research team, as well as recognising the research needs of Irish industry.  The ideal person would have a THz devices or systems background, with a good knowledge of the existing THz device fabricators and a strong interest in the development at Tyndall of devices (such as Schottky diodes) possessing unique capabilities, which when integrated into complete sub-systems and systems, would give Ireland a strong competitive edge in the field.  The ability and the vision to exploit linkages to existing research groups in the Institute, for example in Photonics, III-V materials growth, etc would be essential.  The sponsoring company has expressed a need to recruit a significant number of well-trained engineers over the next 5 years, based on their projected growth.  Hence, in addition, we would be looking for a person with a strong motivation to train scientists and engineers at the post-graduate level and to act as a source of trained personnel for the development of the Irish knowledge economy.

3.0 Background Information 
3.1   The Need

There has been a recent explosion of interest in using terahertz (THz) radiation to investigate questions in chemistry, biology, physics, medicine and materials science. Simultaneously there has been a rapid development of a broad array of experimental tools for working with THz radiation. Much of this interest has been inspired by the promise of valuable new applications for terahertz imaging and sensing. Tyndall and the Department of Microelectronic Engineering have been involved in sub-millimetre wave/terahertz research since 1982 and have a proven pedigree in this field. Recently this work has concentrated on developing a novel Schottky technology, GaAs membrane technology, and hot embossing of THz waveguide structures - all of which aim towards providing a significantly lower cost route to the manufacture of THz components. However the ‘THz Group’ at Tyndall needs critical mass to fully develop and realise these and other goals. Tyndall recognises that it must bring together existing effort and resources both in-house and at UCC, and formalise a THz research group in order to become an internationally recognised player in this rapidly expanding field. This can be achieved by appointing a candidate who is acknowledged as being a leader in the THz area and can attract significant funding to develop and expand existing research at Tyndall. The appointment would also broaden teaching in electrical engineering disciplines at a time when industry is increasing its interest in this ‘new’ and expanding field. 

Tyndall’s main capability in this area is device fabrication with excellent fabrication facilities and staff. We also have limited capability in design and test. However to advance THz technology it is increasingly necessary to integrate discrete devices and structures into components and systems. Experimental tools have developed rapidly and are now available for the design and simulation of THz components and systems. An appointment at professorial level of a candidate with THz systems expertise, combined with the ability to drive-forward the development of novel THz devices, is seen as a key requirement to build expertise and capability at Tyndall in both the design and testing of THz components and systems.  The candidate identified above has the required experience in systems, devices, teaching and research fund generation to deliver the Tyndall strategy in this field.
3.2   Teaching

The appointee would become involved in the teaching activity of the University, 
delivering modules at both undergraduate and postgraduate level. It is expected that the primary teaching role of the Professor of Terahertz Devices and Systems will be in the Department of Microelectronic Engineering in modules on topics such as electronic circuits, millimeter-wave integrated circuits and Terahertz components and systems.  He/she will also play a role in the Department of Physics, contributing to modules in such fields as THz radiation (physics, generation, propagation, detection and applications).  The exact teaching duties of the post-holder will, of course, be dependent on his/her interests and experience, as well as the needs of the academic Departments and Tyndall.  

It is envisaged that the percentages of time spent on research, teaching and other administrative work associated with the Department of Microelectronic Engineering would develop as follows during the period of the SFI Engineering post:



Percentage of Time (indicative)
Year            Research          Teaching       Administration

1                      95                                             5

2                      85                     10                     5
3                      80                     15                     5

4                      70                     20                     10

5                      60                     30                     10

6 et seq            50                     40                     10
3.3   Institutional Support

The appointee will be provided with access to Tyndall’s excellent research facilities, including a wide range of fabrication and analytical capabilities.  In addition, Tyndall has recently been granted funds by DETE/SFI to erect a new laboratory building on the Lee Maltings site.  This will consist of four floors of laboratory space, fully facilitated with e.g. gases, clean water, power etc, and amounting to nearly 3,200m2.  A substantial part of this new development is being committed to fabrication and test facilities suitable for use in III-V materials and devices research.  The ground floor of the new building will be dedicated to a new III-V device fabrication facility and the second floor will be used for electronics and photonics testing.

The appointee will be given full access to this new III-V device fabrication facility which will have outstanding processing capability to enable the fabrication of leading edge devices and circuits; most of the process tools available in the fab have been purchased new in the last six years. The fab engineering staff have many years of wide experience in all aspects of compound semiconductor fabrication. Access will also be provided to Tyndall’s wide range of software tools for design and simulation, and to the extensive test facilities.  It is anticipated that they will work with the sponsoring company to develop the test facilities (which currently stretch to 26GHz) into the THz range.

The new PI will be expected to immediately write their own research proposals to generate funding for research students.  This will, of course, include SFI PI proposals, but other opportunities available will include IRCSET and EU funding.  Tyndall has an exceptional record of winning and managing EU project funding (winning >10% of the total Irish R&D funding from Framework sources since the mid-1980’s) and this wealth of experience in successful proposal generation and project management will be fully available to the appointee.  Tyndall has a dedicated administration team available to support PIs in EU project management.

The appointee will be expected to participate fully in the research, teaching and administrative activities of the University. The appointee will have access to technical support, IT support and administrative assistance within the College of Science, Engineering and Food Science and Tyndall.  The University will facilitate the candidate in developing teaching programmes and maintaining a teaching profile, primarily in the Department of Microelectronic Engineering. 

The College of Science, Engineering and Food Science, with the full support of the University Management Group, has committed to establishing proleptic permanent posts for all of the Professorship appointments approved for UCC by SFI through the SFI Engineering Professorships and Lectureships programme, to be taken up on completion of the post.

3.4   Reporting

During the first five years (period of funding of post by SFI) the Professor of Terahertz Devices and Systems will report to the CEO of Tyndall through the Head of either the Micronanoelectronics or Photonics Centres; subsequently he/she will report to the Head of the Department of Microelectronic Engineering, UCC. 
3.5   Industrial Commitment

In Farran Ltd., Ballincollig, Co Cork, Ireland has one of the world leading terahertz technology companies, specialising in the THz/millimetre wave field, serving emerging and mature markets covering radar and imaging, communications, research, test and measurement, and aerospace.  Farran Ltd. is on the leading-edge of millimetre-wave development with products covering a frequency range of approximately 18GHz -3 THz. 
The emerging markets are demanding higher manufacturing volumes, for sensor, security and medical applications. To develop process technologies for manufacturing Terahertz components in commercial quantities will present many challenges. An example is the need for research into alternative waveguide structures and processing methods.  Applications above 300 GHz will demand extremely difficult mechanical manufacturing tolerances for rectangular waveguide.  Alternative waveguides using polymer-based pseudo-optical techniques may be useful. Development of an embossing process to produce low cost guiding structures has been mentioned earlier.  Semiconductor dry etching processes (available at Tyndall) may be suitable for manufacture of moulds.

Farran Ltd. has an interest in the advancement of THz research at Tyndall and to this end is willing to sponsor this appointment to 20% pa (€30K pa) over five years. In return, the benefits to the sponsor, by investing, will be to advance their core technology, and through collaborative research, maintain their leading edge.  The establishment of a strong research group in THz technology in the Cork region will also provide a welcome source of highly-trained postgraduate staff into this increasingly-important company.

Farran Ltd. has, since last year 2006, restructured its business to become more focussed on application specific areas. Of particular interest is the rapid increase of opportunities for components operating above 100 GHz presented by sensor and security applications. For example the spectrum between 200 and 300 GHz is being used to detect and classify explosive substances using stand off sensors. The main active constituents on these systems can be broken down into simple elements:  amplification, frequency multiplication, frequency division, detection, guiding interconnect structures, all which require component design and the processes to manufacture them in quantity and at cost.

Over the next five years Farran Ltd. will have brought these components into maturity, however it is clear that over the next two years there will be intense activity in research and development in Semiconductors, Components and Subsystems and Manufacturing Processes.

Farran Ltd. has in the past manufactured components for THz operation above 1000 GHz, examples of which are corner cube detectors, together with quasi optical interconnects. Development in this area has been slow but over the past two years, applications have appeared in areas such as medical sensors and imaging. Although opportunities in these areas have yet to be defined, it is an area of research in which Farran Ltd. has a history and, if markets dictate it, will require engineering support.

It is anticipated in the shorter term < 3years Farran Ltd. will ramp up its activity in 100 GHz- 1000 GHz components. It is very likely that a minimum of three post graduate engineer positions would be created in that period. Over the full five year, if THz opportunities appear, then this may increase to five. However much will depend on the market and take up of these technologies in new applications.

