
 

Reports to 
Dr Filipe Ferreira. 

Context 
We wish to appoint a Research Fellow to work on the 
£1.9M UKRI Future Leaders Fellowship “Beyond Exabit 
Optical Communications – from new devices, via new 
dimensions to new systems” (2020-24). This is a UCL-led 
programme with leading industrial and academic 
partners: OFS Optics ,Fraunhofer HHI, University L’Aquila, 
and Japan’s National Institute of Information and 
Communications Technology (NICT). This position is at 
UCL, to work with the Optical Networks Group. 

This programme envisages how to transform spatial 
division multiplexing (SDM) technology to drive future 
optical networks by addressing the key issue overlooked 
by the research community since the introduction of 
SDM concepts: optical transceivers must undergo >100-
fold integration to enable the benefits of multi-
mode/core. 

We are looking for a Research Fellow to take a proactive 
role in the application of machine learning in massive 
parallel optical transmission systems.  

Funding 
The post is available for 3 years in the first instance. 
Further funding to support the post may be available.  

 

 

Main purpose of the job 
The aim of the programme is to transform optical 
communications to go beyond current single-mode 
technology limits with sustainable energy-consumption 
per bit – arguably the greatest challenge in the field. The 
vision is to introduce ground-breaking spatial 
modulation in novel transceivers capable of interfacing 
advanced multi-mode/core fibres with hundreds of 
spatial pathways and enabling scalability of all data 
pathways to reduce the cost and energy-consumption 
per bit. These new transceivers will be capable of 
exploiting the multidimensional channel properties in 
the linear and nonlinear regimes through new spatial 
modulation formats and coding, guided by new 
information theory and nonlinear science methods.  

The postholder will be expected to take the lead on the 
development of new signal processing, coding and 
detection methods for massive parallel optical 
transmission systems using machine learning. Moreover, 
the postholder will have the possibility to undertake one 
or more research placements to develop: new fibres at 
OFS Optics, new photonic chips at Fraunhofer HHI, and/or 
joint experiments at University of L’Aquila and NICT. 

The successful applicant should have a PhD (or about to 
submit) in Electronic Engineering or related discipline 
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with an excellent research track record and high quality 
publications in one or more of the following areas: 
nonlinear fibre effects, digital signal processing, or 
machine learning for optical communications systems. 
Given that research will be disseminated at conferences 
and through journal papers, the applicant should have 
excellent written and spoken English, and presentation 
skills. 

Duties and responsibilities 
Main duties include: 

• Carrying out research into design of SDM 
transceivers and high-speed transmission 
including: 
- New approaches to the design of spatial-

adaptable optical transceivers addressing 
dynamic requirements: throughput and distance 

- Quantify fundamental limits to spatial-domain 
scalability, in the linear and nonlinear regimes  

- Develop machine learning and signal processing 
algorithms  

• Collaboration with researchers within project 
partners 

• Disseminating research findings by writing high 
quality, in depth journal articles. 

• Preparation of presentation materials for a 
variety of audiences, ranging from world-class 
research for a to general public and schools 

• Presenting the research at international 
conferences 

• Developing simulation models in matlab and 
python for optical communication systems and 
networks 

• Contribute to experiments to validate the 
simulation models 

• Contribute regularly to project technical reports 
and the publication of research results in high 
impact conferences and journals publications 
and promotion of these through UCL press 
office/media 

• Assist in the supervision of project and research 
students 

• To support preparation of further research 
project proposals, interaction with project 

partners, and administrative support to both 
projects 

• As duties and responsibilities change, the job 
description will be reviewed and amended in 
consultation with the postholder. The 
postholder will carry out any other duties as are 
within the scope, spirit and purpose of the job as 
requested by the line manager or Head of 
Department/Division. 

• The postholder will actively follow UCL policies 
including Equal Opportunities and Race Equality 
policies. 

• The postholder will maintain an awareness and 
observation of Fire and Health & Safety 
Regulations.  

 
 



Person Specification 
Criteria Essential or Desirable 

Qualifications, experience and knowledge  

First or upper second-class undergraduate degree, or equivalent, in a 
relevant subject area; 

Essential 

PhD in Electronic Engineering, or related discipline (or about to submit a 
PhD thesis); 
 

Essential 

Knowledge of digital communication systems and optical network 
architectures 

Essential 

Knowledge of machine learning techniques for optical networks 
 

Essential 

Knowledge & experience of digital signal processing algorithms  Essential 

Knowledge & experience of optical transmission systems and networks 
including simulations and/or hands-on experimental research work 

Essential 

Skills and abilities  

Skilled at the analysis and simulation of communication systems and 
networks; 

Essential 

Ability to develop software models for communication sub-systems  Essential 

Ability to write up the results clearly  Essential 

Ability to present information effectively to the other members of the team 
and at project meetings with partners 

Essential 

General research skills appropriate to PhD level Essential 

Excellent written and spoken English Essential 

Experiences  

Experience of scientific computing Essential 

Experience of experimental communications systems and networks  and 
state-of-the-art test& measurement equipment 

Desirable 

Excellent presentation skills and experience of presenting at international 
conferences. 

Essential 

Experience of writing and publishing technical papers Essential 

Experience of translating mathematical concepts into numerical software 
models 

Essential 



Criteria Essential or Desirable 

Personal Qualities  

Commitment to high quality research at the highest international level Essential 

Ability to work collaboratively and as part of a team Essential 

General  

Commitment to UCL’s policy of equal opportunity and the ability to work 
harmoniously with colleagues and students of all cultures and backgrounds 

Essential 

 

If the successful candidate has not yet been awarded their PhD, appointment will be made as a Research Assistant (Grade 6B)*. 
Payment at Grade 7 will be backdated to the date of final submission of the PhD thesis including corrections, once the PhD has 
been awarded. 

* Research Assistant (Grade 6B): point 24-26. Salary range £31,542 to £33,257 (inc. London Allowance of £3,211 pa). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



About UCL and the Department of Electronic and 
Electrical Engineering 

 

 

University College London (UCL) was founded in 1826 as 
the third university in England, after Oxford and 
Cambridge. UCL is the first university in England to admit 
students of any race, class or religion, and the first to 
welcome women on equal terms with men. UCL is 
organized into 11 constituent faculties, within which 
there are over 100 departments, institutes and research 
centres. UCL has 983 professors and more than 7000 
academic staffs who are dedicated to research and 
teaching of the highest standards. Its student community 
is almost 36,000, the largest in the UK. There are 29 
Nobel Prize winners and three Fields medalists amongst 
UCL’s alumni and current and former staff. UCL is the top 
rated university in the UK for research excellence 
(REF2014). It has a strong tradition and large knowledge 
base in medical research with a dedicated institute on 
Healthcare Engineering and 10+ hospitals. UCL has 
world-class support for researchers and has been voted 
the best place for postdoctoral researchers to work for 
consecutive years by The Scientist magazine. The main 
campus of UCL is located in central London, close to 
British Museum, West-End and Thames River. 

 

The Department of Electronic and Electrical Engineering 
at UCL was established by Professor Sir Ambrose Fleming 
in 1885 and has a very strong research culture, state-of-
the-art research equipment and facilities, and a very rich 
history of many fundamental research achievements in 
electronic and electrical engineering. The department 
has received top ratings in every UK research evaluation 
carried out to date. 

 

 
 

Further information regarding UCL may be found at: 
www.ucl.ac.uk/  

 
 

Information about the departments may be found at: 
www.ucl.ac.uk/electronic-electrical-engineering/  

 
 
 
 
 
 

 
 
 
 

 
 

How to Apply 

 

Interested applicants are encouraged to make 
Informal enquiries about the post to Dr Filipe Ferreira 
f.ferreira@ucl.ac.uk 

 
All applications should be submitted via UCL online  
recruitment system at the following link: 
http://www.ucl.ac.uk/hr/jobs/ 
 
Job Reference: 1873695 

If you have any queries regarding the application 
process please contact Vicky Coombes at 
v.coombes@ucl.ac.uk quoting reference 1873695 

 

UCL Taking Action for Equality 

 

 


