
1. Title of research project 

Timing and Reference Signal Distribution over Optical Fibre for Telescope Networks  

2. Academic level (Masters or PhD):  MSc (Physics) [Research on an Engineering 

aspect of the Telescope] 

3. Supervisor’s title and full name 

Professor Tim Gibbon 

4. Co-supervisor’s title and full name 

Dr Romeo Gamatham 

5. Supervisor’s university  

Nelson Mandela Metropolitan University (NMMU)  

6. Overview and aims of the research project (max 300 words) 

Optical fibre technology forms the buried backbone of both MeerKAT and SKA. Both 

telescopes rely on highly stable clock tones to be distributed over optical fibre to each 

individual antenna. These clock signals are crucial for driving the digitizers, time-

stamping the data, and for monitoring and control functions. Complex interplay between 

a plethora of effects causes instability in the phase of a lightwave clock tone as it 

propagates within an optical fibre. These effects include temperature fluctuation, 

birefringence, polarization instability, component noise and others. The project aims to 

identify and quantify all such individual effects and investigate the complex interplay 

between them. A full suite of measurement and characterization techniques (including 

polarimetric, phase noise, time domain etc.) relevant to both the MeerKAT and SKA 

clock distribution systems will be used. 
 

7. Relevance of the research proposed to the priority areas of MeerKAT and/or SKA 

–refer to the application guide (maximum 200 words) 

Optical fibre is a key technology, with both the MeerKAT and SKA telescopes both 

relying on highly stable clock tones to be distributed over optical fibre. The stability 

requirements are extremely stringent, down to the picosecond and even femtosecond 

level. The telescopes will not function correctly without research to fully understand 

measure and correct for those factors which cause clock instability. 

 

 

 
 



8. Research work breakdown:  

• Year 1 (100 to 200 words max.)  

1) Background study and literature survey 

2) Gain expertise with in experimental techniques for working with optical fibre 

(handling fibre, splicing, OTDR, measuring dispersion, using optical network 

components etc.) 

3) Identify all factors affecting the stability of clock distribution. Through measurement 

and experiment begin quantifying each their relative contribution to the overall effect. 

4) Publish work at relevant conferences and journals SATNAC, SAIP and SKA 

Scholarship Conferences. 

 

• Year 2 (100 to 200 words max.) 

5) Complete all relevant characterizations on different types of optical fibre, considering 

also the impact of different deployment methods (buried/ overhead) and environmental 

conditions. 

6) Publish work at relevant conferences and journals SATNAC, SAIP and SKA 

Scholarship Conferences. 

7) Write-up and submit. 

 

• Year 3 (100 to 200 words max.) 

 

9. Availability of required data / access to required equipment / availability of 

research facilities and other resources required (max 200 words) 

The NMMU Centre for Broadband Communication, supported by the DST, have an 

extremely well equipped laboratory with cutting edge optical fibre research equipment. 

The laboratory, equipment and expertise have been assembled over a period of ten years, 

with a proud history of producing MSc and PhD graduates. NMMU collaborate closely 

with both local and international universities, as well as key industry partners. CISCO is a 

notable world leader and research partner in the area of flexible spectrum research. 

NMMU collaborates closely with the SKA-SA Engineering team on the MeerKAT 

project in developing technologies implemented in MeerKAT. Furthermore, NMMU is a 

full member of the Signal and Data Transport (SADT) Consortium for SKA collaborating 

with leading institutions such as Manchester University, University of Western Australia, 

Tsinghua University, JIVE, SANREN and the National Physical Laboratory (NPL) of the 

UK. 
 

10.  

Supervisor signature:     

Date: 27 July 2016  



Note: The subsidiary for postgraduate degrees from the Department of Higher Education 

is optimized for a Masters degree to be completed in two years, and a Doctoral degree to 

be completed in three years. SKA SA bursaries are aligned with this framework. In 

signing this proposal, you are confirming that there is a reasonable chance that a student 

will complete the work of the proposed project within the prescribed time. 


