
Optical fibre in the BT inter - exchange 
network

Wednesday 8 th October April 2025

Welcome

The lecture and webinar will start at 7:00pm

Introduction: Kevin Foster FIET, Chairman, Anglian Coastal Local 
Network

Presenter: Russell Davey CEng. FIET, Principal Network Architect, 
BT Fellow

Questions:  Live in the Atrium & via Q&A Messaging in Teams. In 
Teams, please type in your questions and these will be taken in a Q&A 
session at the end of the presentation.

Close : Approximately 8:15pm
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Optical fibre connects our cities
- and is vital to the internet we all use every day
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Key enabling technologies:
Å Single mode optical fibre
Å Semiconductor optical sources
Å Semiconductor optical detectors
Å Optical amplifiers
Å Coherent WDM
Å All - optical wavelength switching
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Optical fibre connects  countries 4

Map of subsea optical fibre cables

www.submarinecablemap.com



Increasingly Fibre goes to our homes

Å Fibre FTTP passes over 20 million premises (1)

Å Fibre passing 81,000 new premises per week
Å Build to 25 million premises by end 2026
ÅZ;? ÇÎÑÑÎÔÓ ÓÊÙÜÔ×Ð ÎÓÛÊØÙÒÊÓÙ
Å Today ~38% of passed premises connected

(1) as of September 2025

Key enabling technologies:
Å Single mode optical fibre
Å Semiconductor optical sources
Å Semiconductor optical detectors
Å Passive Optical Networks
Å Blown fibre



Fibre  connects 4G and 5G 
mobile basestations
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ω>6,000 (~30%) of mobile basestations 
directly connected to fibre 

ωEven where the basestation is connected to 
the telephone exchange with microwave 
radio rather than optical fibre, fibre is used 
for the onward journey from the telephone 
exchange
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For 10 Mbit/s the light source (laser) is turned 
on and off 10 million times a second to give 
the sequence of 1s and 0s (binary digits or 
bits)  carrying your Netflix along the fibre and 
across the country Å 1 Mbit/s (Megabit per second) is 1 million bits per 

second
Å Your broadband at home will probably be tens of 

Mbit/s
Å A good quality video needs 2Mbit/s to 10 Mbit/s



¾ÐáÛÑËÛ ÉÖÌ ÍÉÚÔá ÐÑÛÜ×Úá ×Î íÔÑÏÐÜ ØÑØÍÛî

This Photo  by Unknown Author is licensed under CC BY

First practical application: Fibre 
optic gastroscope invented 
1950sTotal internal reflection

19 th  Century scientists (e.g. 
Tyndall) guided light within jets 
of water as a party piece

https://courses.lumenlearning.com/suny-microbiology/chapter/testing-the-effectiveness-of-antiseptics-and-disinfectants/
https://creativecommons.org/licenses/by/3.0/


91966 | the birth of optical fibre communication
Charles Kao

  STL, Harlow, UK

Receiving Nobel 
prize for physics 

2009



Post Office Research involved from the start
10

Kao in his Nobel lecture in 2009 said:

FF Roberts,
Post Office Research



1966 & 1967 FF Roberts mobilises UK 11

±± ½ÔÇÊ×ÙØè ÎÓÙÊ×ÓÆÑ ÒÊÒÔ ØÍÔÜØ ÎÓ ¸Æ×ÈÍ ;C@@ ÍÊ 
visited the following UK companies to talk about fibre  
optics

Å 1st March. Signals Research and Development 
Establishment (MOD).  Charles Kao present as well

Å 4th  March. Ministry of Aviation

Å 7th  March. Imperial College, London

Å 10 th  March, Glass Developments Ltd, Battersea, 
London

Å 11 th  March. Sheffield University

FF Roberts sets up contracts for Low Loss Optical Fibre  
Consortium:

Å STL, Harlow (where Kao was working)

Å Barr & Stroud, Glasgow

Å British Titan Products

Å Sheffield University

Å In 1967 Post Office Research  makes its first 
optical fibre  in a laboratory. 

Åê½ÚÓ µÆÈÖÚÎÊ ½ÚÓ&ë!   
Å Loss 30dB/m !
Å Continued to make (good!) fibres  until 1990s



The preferred solution before fibre came along 12

Post Office Telecommunications Journal. Autumn 1970 .

Å Field trial between Martlesham and Wickham Market ran until 1977



1970 | optical fibre breakthrough 13

Å 9th  November 1970 Corning took a sample 
to Post Office Laboratories, Dollis Hill

Å Loss 15 dB/km!
Å In 2001 IEEE dedicated a Milestone plaque 

in Corning, USA to recognise the 
ÆÈÍÎÊÛÊÒÊÓÙ++

IEE Conference on Trunk Telecommunications London in October 1970

Å Most papers about the hollow copper waveguides
Å Handful of papers on optical fibre
Å Corning announced they had made an optical  fibre 

with loss below 20 dB/km
Å¯ÎÈÐ ¯ÞÔÙÙ ÔË »ÔØÙ ºËËÎÈÊ " êÜÊ ÈÆÓ ÜÆÎÙ ËÔ× ÙÍÊ 

waveguide to be laid in the ground and then come 
ÆÑÔÓÌ ÆÓÉ ËÎÑÑ ÎÙ ÜÎÙÍ ÔÕÙÎÈÆÑ ËÎÇ×ÊØë

This Photo  by Unknown Author is licensed under CC BY- NC

https://www.tecnozona.com/tag/security/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/


IEEE Milestone Plaque for Corning
14

With 
due 
credit 
given to 
Post 
office



Light is a wave
15

1st Telecoms window 850 nm

2nd telecoms window 1300 nm

3rd telecoms window 1550 nm

1 nm = 1 nanometre = 0.000000001 metres



Multimode versus single mode

Å ¶ÆÔèØ ;C@@  ÕÆÕÊ× ÆÓÉ ÙÍÊ ;CA: ®Ô×ÓÎÓÌ Ç×ÊÆÐÙÍ×ÔÚÌÍ ÜÊ×Ê 
single mode fibre

Å Through the 1970s the world moved towards using multi 
mode fibre because easier to get light into the larger core and 
join fibres together

BT Group PowerPoint    | 16



20th  November 1975
17

ÅTechnical improvements made since 1970
Å In the fibre itself and the semiconductor sources and detectors

ÅAt the  opening of Martlesham laboratories there was a demonstration of 
8Mbit/s over 6km of multimode fibre



1977: First Post Office fibre trial
18

Å In the same year STL 
deployed 140Mbit/s on a 
9km route between Hitchin 
and Stevenage telephone 
exchanges

Å 3km repeater spacing which 
was deemed uneconomic

Å Adastral  Park-  Kesgrave-  Ipswich telephone exchange 

Å Graded index multimode fibre

Å 140 Mbit/s over 5.75km from Adastral  to Kesgrave

Å 8 Mbit/s over 13 km Adastral  to Ipswich link z no repeaters 

Å Corning made the fibre with loss ~5dB/km at the operating 
wavelength ~840nm

Å BICC put the fibre into cables which local Post Office field 
engineers installed into ducts

Å ®Æ××ÎÊÉ °Ú×ÔÕÊèØ ËÎ×ØÙ ÕÚÇÑÎÈ ÕÍÔÓÊ ÈÆÑÑØ ÔÛÊ× ÔÕÙÎÈÆÑ ËÎÇ×Ê

Å Post Office work on the Martlesham -Wickham Market copper 
waveguide trial now stopped

Å  



1978: BT starts deployment of multimode fibre 19

1978:   BT plans for operational optical network on 15 
routes. Proprietary Optical Line Systems (POLS) 
1979: contracts placed with 3 vendors
1980: 1 st deployment between Brownshill  and Walsall

¸ÊÆÓÜÍÎÑÊ ÎÓ ¸Æ×ÙÑÊØÍÆÒ++!!



Martlesham led the world to single mode fibre
20

Å Dave Payne of BT Labs showed a significant cost saving if could get a repeater spacing of 30km or more and bit rates of 
140Mb/s or more

Up to 30 km

6- 10km

Å Single mode was lower loss than multimode, was cheaper to produce and did not  suffer mode dispersion which limited 
the bit rate and regenerator spacing on multimode fibre systems.

Å BUT more difficult to get light into the smaller core of single mode fibre
Å ¾ÞÉÓÊÞ ºè³Æ×Æ |¯ÊÕÚÙÞ ¯Î×ÊÈÙÔ× ½ÊØÊÆ×ÈÍ} ÈÍÆÎ×ÊÉ ÆÓ ÎÓÙÊ×ÓÆÑ ÜÔ×ÐØÍÔÕ ÆÙ ¸Æ×ÙÑÊØÍÆÒ ÜÍÎÈÍ ÉÊÈÎÉÊÉ ÙÍÊ ËÚÙÚ×Ê ÜÆØ 

single mode
Å First Martlesham open week in 1980: lab  demo of 37km unrepeatered  140Mbit/s single mode fibre link



1982 BT labs  World first field trials of single mode fibre

Å February 1982: BT Labs does world - leading  single mode fibre field trial between Martlesham and Woodbridge (7.5km)

Å  splicing/joining fibres in real -world is key aspect

Å 140Mbit/s and 650 Mbit/s over 37.5km unrepeatered  (1300 nm  wavelength)

Å 140Mbit/s over 62km unrepeatered  (1300 nm wavelength)

Å A second trial link deployed Martlesham -  Ipswich

21
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Martlesham world experts on design of single mode fibre 23

Å In 1982 Jim Ainslie & Clive Day have plenary paper at world - leading  Optical Fibre Communications 
ÈÔÓËÊ×ÊÓÈÊ" ê®Ú××ÊÓÙ ÜÔ×ÑÉ- wide status of single - mode fibersë

Å Their results (1) below show low loss operation at both 1300nm and 1550nm wavelengths as is widely 
deployed today

Å BT Labs licensed their fibre to GEC and Ericsson in 1982

(1) IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL. MTT- 30, NO. 4, APRIL 1982. Ainslie, Day, Beales & Rush

¼ÚÊÊÓèØ ¬ÜÆ×É ;CB?



¯Ö×ÜÐÍÚ ¿ÝÍÍÖëÛ Award 1993

Å Post Office Research was involved from 
the outset in research to make suitable 
light sources and receivers for the new 
field of optical fibres

Å In 1970s & 1980s, Metal Organic Vapour 
Phase Epitaxy (MOVPE) was being 
developed across the world for various 
applications

Å Post Office worked collaboratively on 
MOVPE with universities and companies 
like Plessey and STL

Å Commercialised MOVPE through BT&D 
joint venture with Du Pont

Å MOVPE used ubiquitously today to make 
the  semiconductor optical components 
that are connected to optical fibres today

24

MOVPE technique used to make 
semiconductor optical components 



Coherent transmission
Rank Prize 1984

25

Å Coherent is a technique to increase reach and 
bandwidth carried in an optical fibre through

1. using the fact light is a wave and 

2. Electronic signal processing

Å í!!Ö× ÏÚ×ÝØ ßÍÚÍ ÉÊÔÍ Ü× ÜÚÉÖÛÔÉÜÍ ÜÐÑÛ Ë×ÖËÍØÜ ÑÖÜ× 
practice.  Smith and his co - workers overcame the crucial 
problems and showed how such systems can be made.  The 
work is a significant step in the continuing improvement of 
world communications and is of real benefit to mankind



1988. BT first in world  to deploy coherent in the field 26

Å Taking the optical reach to 176km

Å 565 Mbit/s

Å Today coherent widely used in inter - city fibre transmission to deliver hundreds of thousands of Mbit/s 
over  hundreds and thousands of kilometres

Å´Ó ÈÔÒÇÎÓÆÙÎÔÓ ÜÎÙÍ ÔÕÙÎÈÆÑ ËÎÇ×Ê ÆÒÕÑÎËÎÊ×Ø++!!



Optical fibre amplifiers 27

Å Erbium fibre amplifiers first reported by Southampton University in 
1987

Å Tim Whitley of BT reported 1 st laser diode pumped operation in 
1988

Å Commercial device by 1990 z see next slide
Å Erbium fibre amplifiers now widely used in our inter - city fibre 

networks
Å Total reach >1000 km
Å Amplifiers every ~80km
Å They work in 1530 - 1565 nm wavelength range where single 

mode fibres have lowest loss (~0.2dB/km)
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