
 

 

 
IST – 035266 

 
 

WWW.BRIGHTER.EU 
 
World Wide Welfare: high-BRIGHTness semiconductor lasers for gEneric Use

 
 
IP - Integrated Project 
IST - Information Society Technology 
 
 
 
 
 
 
 

Milestones MS 9.3.2 & MS 9.3.3 
 
 

Publication of the first articles in national 
newspapers and scientific magazines 

 
 
 
 
 

Organisation name of lead contractor for this deliverable:  
University of Nottingham 

 
 Actual submission date: 30/09/08 

Due date of deliverable: 31/03/08 
 

Start date of project: 01/10/06 Duration 36 months 
  

Revision: 1 
 
Project co-funded by the European Commission within the Sixth Framework Programme (2002-2006) 

Dissemination level 
PU Public  
PP Restricted to other programme participants (including the Commission Services)  
RE Restricted to a group specified by the consortium (including the Commission Services)  
CO Confidential, only for members of the consortium (including the Commission Services) X 



Authors:  
 
Steve Bull (e-mail: steve.bull@nottingham.ac.uk) 
Eric Larkins (e-mail: eric.larkins@nottingham.ac.uk) 
School of Electrical and Electronic Engineering 
University of Nottingham 
University Park 
Nottingham, NG7 2RD 
UNITED KINGDOM 
 
 
 



 

WWW.BRIGHTER.EU – Milestones MS 9.3.2 & MS 9.3.3 – Version 1 

 

 CONFIDENTIAL  

1. Introduction 
This document summarises the project publicity actions in the period M1 – M24. This has primarily consisted of 
the production and distribution of a project press release and articles that have resulted from its publication. 
However, it is worth mentioning that the project e-Newsletter and website are also important tools for the 
popularisation of the project. The use of web-based distribution and direct mailing is very effective and can 
achieve a very high impact. This is supported by the many positive comments that have been received by people 
who have received the project e-Newsletter by email.  

2. Project Press Release 
A project press release (in English) was prepared by UNott at the end of the first year of the project describing 
the objectives of the project, the targeted applications and the achievements of the first year. A section of the 
press release was designed so that it could easily be modified to popularise the participation of the partners 
native to the country of publication. The Project Officer, Dr. Ronan Burgess, assisted the Consortium to obtain a 
quote from Mrs Viviane Reding, the EC Commissioner for Information Society and Media, for inclusion in the 
press release. A copy of the English press release is included in Appendix 1, where the sections in blue text are 
those specific to the UK partners that were later changed to cover the activities of partners in different countries.  

3. Press Release Translation 
Following the agreement on the text by the Consortium, partners from each country prepared translations of the 
press release so that it could be issued in all countries involved in the project. The text was also modified as 
appropriate to represent the activities of the partners in that country. The various versions that were prepared are 
summarised in the table below. 
 

Country # of 
Partners Prepared By Partners Included Languages 

UK 2 Eric Larkins 
(UNOTT) UNOTT, CAM English 

France 5 Denis Mazerolle 
(III-V LAB) 

III-V LAB, TRT, ALCATEL, 
LCFIO, KEO 

French, English 

Germany 8 Peter Loosen 
(ILT) 

ILT, IAF, BIOLITEC, FBH, MBI, 
OSRAM, UKAS, UWUERZ 

German, English 

Sweden 1 Stefan Andersson-Engels 
(LLC) LLC Swedish, English 

Greece 1 Eleni Alexandratou 
(ICCS) ICCS Greek, English 

Denmark 1 Birgitte Thestrup 
(RISOE) RISOE Danish, English 

Switzerland 2 Mark Meeder 
(FISBA) FISBA, RAINBOW French, German, 

English 

Spain 1 Ignacio Esquivias 
(UPM) UPM Spanish, English 

Poland 1 Witold Trzeciakowski 
(UNIPRESS) UNIPRESS Polish, English 

Ireland 1 James O'Callaghan 
(TYNDALL) TYNDALL English 

4. Press Release Distribution  
The distribution of the project press release was delayed whilst the details were finalised and the approval of all 
partners was sought. Given the large number of partners in the project and the need for many partners to seek 
approval from their communications departments, this was a time consuming process. Nevertheless, the press 
release was finally distributed in April 2008 and the project has received good publicity from its distribution (see 
Section 5). The approval process also caused further delays in approving the various translated versions. The 
distribution of these versions has been slower than expected and is still ongoing. The principal English version of 
the press release was distributed by UNott to a wide range of local and national press in the UK and also to over 
30 science / technology magazines and websites. 
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5. Press Release Publication 
The full text of the press release has appeared on many popular science / technology websites including:  

 www.laserfocusworld.com (in both their Laser Industry Report and Optoelectronics Report Newsletter)  
 www.compoundsemi.com 
 www.photonicsonline.com 
 www.electronicsworld.co.uk 
 www.sciencedaily.com 
 www.theengineer.co.uk 
 www.medicalnewstoday.com 
 www.medilexicon.com 
 www.achats-industriels.com (in French) 

6. Feature Articles 
Following the distribution of the press release, the Consortium has been contacted several times for further 
information for articles in various magazines. For example, an article on the medial applications of the project 
has already appeared in Compound Semiconductor Magazine (see Appendix 2). Following this, the features 
editor Richard Stevenson, of the same publication, contacted the Consortium requesting information on laser 
growth, design and performance for feature article to appear in a future edition of their magazine. The 
Consortium was also contacted by Peter Gwynne at BioOptics World requesting further details on the PDT 
systems and red lasers being developed within the project and the resulting article was published in July 2008 
(see Appendix 3). More recently, Michelle Manning-Wareham, the Careers Editor for the science and 
technology website www.scenta.co.uk, made contact with the Consortium. This site receives 500,000 visitors a 
month and part of their remit is to attract students to choose careers in Science, Engineering and Technology and 
stay in that field. The completed article appeared on their website at and a further feature article was published in 
their sister magazine Bescenta (see Appendix 4). 
Two articles have also been published in other languages. The first was an article about BRIGHTER and the 
activities of FBH and MBI, which appeared in “verbund journal”, a journal that is available at the scientific 
institutions in Berlin published by Forschungsverbund Berlin e.V. The second was article about BRIGHTER and 
UNIPRESS and this was featured in “Sprawy Nauki” (News in Science), edited by the Polish Ministry of 
Science and distributed to scientific institutes (~1500 copies per month). 

7. Ongoing Activities 
The Consortium continues to actively pursue popularisation activities and follow up requests for information. 
Particular effort is needed to be directed towards the distribution and publication of the press release in 
languages other than English. The Consortium will also attend the EC’s ICT event to be held in Lyon in 
November 2008. At this event, visitors will be able to learn about the BRIGHTER project and see 
demonstrations of a state of the art blue laser source based upon a frequency-doubled diode laser and a medical 
laser system, which uses red-emitting laser diodes. Visitors will have the opportunity to speak with experts from 
the Consortium and independently explore a variety of interactive technical and applications-oriented tutorials 
produced by the Consortium using RichMediaCD technology. They will also have the opportunity to take copies 
of these tutorials and project e-Newsletters for independent learning and sharing with others. 
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APPENDIX 1 
 
This appendix contains a copy of the main project press release in English and representing UK partners. The 
sections in blue text are those specific to the UK partners that were later changed to cover the activities of 
partners in different countries. 
 
BRIGHTER lasers for tomorrow’s technologies  
 
Scientists and engineers across Europe have joined forces in a unique collaborative effort to develop a new 

generation of high-brightness lasers that will transform the fields of healthcare, communications and 

entertainment. The €16.25m (€9.7m of European Commission funding) project called WWW.BRIGHTER.EU, 

which runs until September 2009, has brought 22 of Europe’s top research teams together from industry, 

internationally-recognised research laboratories and leading academic institutions to achieve the next quantum 

leap in this multi-billion Euro field – by making lasers smaller, brighter, more efficient - and cheaper!  

 
The project name stands for ‘World Wide Welfare: High-Brightness Semiconductor Lasers for Generic Use’, 

brings together partners from a total of ten European countries and is funded by the European Commission’s 

Information Society Technologies Programme. The WWW.BRIGHTER.EU collaboration builds upon the 

successful WWW.BRIGHT.EU project, which was completed in 2006. The UK is represented in the 

BRIGHTER Consortium by two leading universities, the University of Nottingham and the University of 

Cambridge. 

 
The main challenges addressed by the Consortium are to develop low-cost, high-brightness light sources for an 

extended range of colours (wavelengths) and to couple more light power into smaller diameter optical fibres. 

These improvements will, on the one hand, allow the replacement of existing cumbersome and expensive laser 

sources, and on the other hand facilitate the emergence of new applications. Success for the Brighter EU 

scientists will present opportunities for society that are simply not available today, including improved cancer 

treatments, new medical diagnosis techniques and state-of-the-art communications and display systems for 

entertainment.  

 
Project coordinator, Michel Krakowski of Alcatel-Thales III-V Lab in France, said: “There are huge markets for 

laser diode technology. There are a lot of applications that currently are not possible to address without high-

powered diode lasers, either because of cost, colour or portability. The goal of this project is to develop new 

lasers with increased power and brightness. It’s about how tightly we can focus the beam.” 

 
In the UK, both the Photonic and Radio Frequency Engineering Group at Nottingham and the Centre for 

Photonics Systems at Cambridge are European leaders in the modelling and design of high-power and high-

brightness laser diodes. Dr Slawomir Sujecki of the University of Nottingham, who is the leader of the laser 

design and simulation activities within the project, said “Within the project, there is a very close collaboration 

between the modelling groups and the partners who fabricate the wide variety of high-brightness laser diodes 

needed for future applications. This collaboration is driven by the well-founded belief that predictive laser diode 

modelling and design software is crucial for understanding the limitations of current laser diode technology and 

for the development of new structures with superior brightness.” 
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The unique pooling of resources in WWW.BRIGHTER.EU is stimulating new lines of research and, through the 

participation of major industry (who are contributing €6.5m of their own funding to the project), promises to 

deliver the benefits of improved technology to the European public first and much more quickly than would 

otherwise have been possible. This critical mass of expertise is also allowing the BRIGHTER consortium to 

remove barriers between disciplines and develop laser technologies for important new applications.  

 
As well as the technological developments, the project contributes to the structuring of the European Research 

Area. Professor Eric Larkins of the University of Nottingham said “The project is actively encouraging the 

increased mobility of young scientists between industry and academia to provide exciting career development 

opportunities. We are also developing new tutorials for training in cutting-edge technologies. These are also 

available through the project website to students and researchers outside the consortium.” Interested readers can 

find more information on the BRIGHTER project website at www.ist-brighter.eu, where they can also ask to be 

put on the mailing list to receive the biannual e-newsletter.  

 
According to the Photonics21 European Technology Platform, “the photonics world market in 2005 amounted to 

more than €225 billion … and the total photonics world market is expected to triple within the next 10 years.” 

They also state that “the revenue of the European photonics industry grew by 12% to €49 billion in 2006 ... 

photonics production is now equivalent to that of microelectronics in Europe and is expected to exceed it soon.”  

 
Viviane Reding, the European Commissioner for Information Society and Media, said: "Photonics is driving 

innovation in Europe and has a strong competitive potential in areas such as communication, entertainment, 

healthcare and life sciences. By developing new light sources with high brightness, the BRIGHTER project is 

making an important contribution to the development of photonics in Europe." 

  
Medical applications are extremely important for European society, but the market is still fragmented and poorly 

connected to technology developers. One example is the minimally-invasive procedure known as photodynamic 

therapy or PDT. The PDT technique uses photosensitive drugs to precisely target tumours within the body – the 

chemotherapy-like drugs administered to the patient preferentially attach themselves to malignant tissue, causing 

no harm to the surrounding healthy tissue, and are only activated when illuminated by a specific colour of laser 

light (e.g. red). Ultimately, the winner is the patient, who will benefit from better treatment with fewer side-

effects and an improved quality of life. 

 
Blue and red lasers are being developed in the BRIGHTER project for PDT applications in medicine. The blue 

lasers are used for fluorescence spectroscopy imaging of fluorescent markers used to locate malignant tissue. 

The red lasers are then used to activate the cancer drug (photosensitizer) which, like the fluorescent marker, 

accumulates in the tumour. In the medical field, however, technological success is no guarantee for clinical or 

commercial success. Thus, to ensure the clinical success, the BRIGHTER project is addressing all areas in the 

development chain from device and module development to systems integration and even includes clinical 

testing.  
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In the first year of the project, improved red lasers have already been demonstrated and are ready for 

incorporation into a PDT delivery system. A high-brightness blue laser source has been demonstrated by the 

frequency-doubling of a high-power infrared laser. (Frequency-doubling is an advanced technique that uses a 

special nonlinear optical crystal to convert the colour of the laser output.) The new blue laser has been 

incorporated into a fluorescence imaging system for looking at malignant tissue at the Lund Laser Centre and the 

first clinical tests have already begun. 

 
Projection display systems are a relatively new application of laser diodes with several challenges that still need 

to be overcome before such systems become portable and affordable for everyday use. A laser display requires 

red, green and blue lasers to be integrated into a single module. Red and blue lasers are being developed within 

the project for the medical market, so that the main challenges remaining are the realisation of a high-brightness 

green laser diode and the development of a full system prototype. The green laser diode is a particular challenge 

as no semiconductor material exists that can be used to directly produce green laser light. In BRIGHTER, the 

frequency-doubling principle, successfully demonstrated in the realisation of the blue medical laser, is now being 

extended to produce this all important green laser from a high-brightness infrared device.  

 
In the communications world, near infrared lasers play a key role in helping to send digital information down 

many hundreds of kilometres of optical fibre. The growth of the internet and the reduction in long distance costs 

are largely due to advances in erbium-doped fibre amplifiers or EDFAs, which are pumped by high-power laser 

diodes. According to the Photonics21 Strategic Research Agenda, data rates to the home are expected to 

continue to increase a hundred-fold during the next decade. This will require a further increase in the capacity of 

the telecommunications networks. In order to increase the network capacity, new systems such as Raman 

amplifiers and their associated pump lasers must be developed to serve new optical bands in the 

telecommunications spectrum.  

 
In the project, high-power near infrared lasers are being developed to pump both EDFA and Raman amplifiers. 

These lasers are also being developed for optical wireless communication systems, which allow high-speed data 

links between, for example, buildings on a campus or a city centre without the need for buried fibres. This 

technology will also have an important role in re-establishing temporary communications in disaster areas. Over 

the last year, researchers in BRIGHTER have produced near-infrared devices with improved power and 

brightness for these communications applications. The infrared lasers that have been realised have also been 

shown capable of the high-speed operation necessary for optical wireless systems and also for the green display 

lasers. 
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APPENDIX 2 
 
This appendix contains a copy of the medical applications article “EU laser team readies cancer surgical strike” 
by Andy Extance, which was published in Compound Semiconductor Magazine in April 2008. This can be found 
online (free registration required) at http://compoundsemiconductor.net/cws/article/news/33871. The article also 
subsequently appeared on www.optics.org. 
 
EU laser team readies cancer surgical strike 

Backed strongly by industry and the European Commission, the "Brighter" 
project is delivering powerful 635 and 650 nm diodes for medical applications 
as the first of its many goals. 

“A laser-guided silver bullet to certain forms of cancer,” is how Eric Larkins describes photodynamic 

therapy - the treatment in which cancer drugs are activated by light. Despite this powerful 

description, laser-activated photodynamic therapy (PDT) systems are limited by commercially-

available diode laser technologies, most of which were developed for CD players and telecom 

applications.  

“The problem that doctors have is actually getting the wavelength and the powers that they need, 

as power is directly related to dosage,” explained Larkins, the spokesperson for a multi-million euro 

research project called Brighter. Now, Brighter is promising to boost the effectiveness of PDT, with 

high-power 635 and 650 nm diodes primed for manufacture. 

According to Larkins, Brighter's diodes will be integrated into delivery systems by project partner 

and leading PDT company Biolitec. The sheer extent of the overall €16.3 million ($26 million), 23 

partner program, which began in 2006, has enabled it to focus very closely on medical wavelength 

needs. 

“In a project this size we can actually develop sources with wavelengths targeting specific 

photosensitizers, because we have the knowledge within the project,” Larkins said. “We're basically 

funding the associated research and development activity in terms of its marginal cost.” 

The diodes themselves are set to be sold by Eagleyard Photonics, a laser manufacturer spun-out of 

the Ferdinand-Braun-Institut für Höchstfrequenztechnik (FBH) Berlin, and by Osram Opto 

Semiconductors.  

As well as PDT, Brighter is developing high-power, frequency doubled light sources at 340 and 

405nm for medical fluorescence imaging, which will help doctors locate the tissue to be treated 

with PDT. Related systems have already been developed by the Risø National Laboratory at the 

Danish Technical University using 808 nm diodes and are being tested in Lund Laser Centre, Sweden. 
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Although Brighter is only 16 months through its three-year schedule, these imaging systems are 

already in clinical trials. 

The collaboration is using GaAs and InGaAsP materials for the fabrication of the fluorescence 

imaging diodes and InGaP for the PDT diodes. Larkins' team at University of Nottingham is 

performing computational modeling with teams at the University of Cambridge and University 

Politecnica de Madrid. This will determine ideal laser designs for the project’s frequency doubling 

and modulation schemes. 

Brighter's principal goal is true to the project name – that is the development of particularly high-

brightness lasers at its target wavelengths, with a focus on power, efficiency and beam quality. 

For Osram, amongst other partners, the importance of this focus extends beyond medical uses, to 

laser projection display applications. 

As well as the companies involved in PDT, the project's goals have also attracted other big names 

like Thales and Alcatel to the partnership, who are interested in high-power lasers for 

telecommunications purposes. Indeed, the program's overall co-ordinator is Michel Krakowski of 

Alcatel-Thales III-V Labs. 

These companies are amongst the eight industrial partners that have teamed with 15 academic 

institutions across Europe and helped top up €9.7 million in European Commission funding to the 

€16.3 million figure. 
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APPENDIX 3 
 
The appendix contains a copy of the medical applications article “EU takes a Brighter view” by Peter Gwynne, 
which was published in BioOptics World in July 2008. This can be found online (free registration required) at 
http://www.bioopticsworld.com/display_article/334510/131/none/none/Depar/EU-takes-a-Brighter-view. 
 

EU takes a Brighter view 

In the minimally invasive treatment of photodynamic therapy (PDT), photosensitive drugs first attach 
themselves preferentially to malignant tumors in the body and then set out to destroy the tumors in 
response to illumination by specific wavelengths of laser light. Because the drugs are activated only 
when they have reached the tumors, the procedure minimizes damage to healthy tissue. 

PDT faces two problems, however. Its effectiveness depends on the existence of lasers that can 
deliver light at specific wavelengths appropriate to the drugs. It also requires lasers of high power; 
power is related directly to dosage of the drug. To overcome those problems, the European Union has 
created what it calls the “Brighter project.” The goal of the project: creating inexpensive light sources 
that can deliver powerful beams of various wavelengths of light for medical purposes and other uses. 
The program, which started in 2006, will then aim to demonstrate the technology in specific 
applications, such as PDT. 

The €16.3 million (US$25.3 million) project, which involves participants from 23 research teams in 11 
countries, focuses first on improving laser diodes. These electrically pumped semiconductor lasers 
have already found broad application in printers, barcode readers, scanners, and other industrial 
applications. However, says Brighter project coordinator Michel Krakowski of the Alcatel-Thales III-V 
Lab, “a lot of applications currently are not possible to address without high-powered diode lasers, 
because of cost, color, or portability. The goal of this project is to develop new lasers with increased 
power and brightness. It’s about how tightly we can focus the beam.” 

Medical uses require laser diodes more precise and powerful than 
the present generation. “Photosensitizers cannot be activated by light 
of any wavelength, but only by light within the absorption band of the 
photosensitizer,” says Tilmann Trebst of biolitec (Jena, Germany), a 
major participant in the project. “For temoporfin, light at 652 nm is 
required. Another photosensitizer, ALA, can be activated by light at 
633 nm. Sufficient power with the required wavelength is an essential 
prerequisite for PDT.” 

The project has already produced powerful diodes that produce 635 and 650 nm beams of light, and 
has shown that they are ready for incorporation into a PDT delivery system. Osram Opto 
Semiconductors is developing the 635 nm diode and Eagleyard Photonics, a spinoff from Berlin’s 
Ferdinand-Braun-Institut für Höchstfrequenztechnik, produces the 650 nm device. Bernd Sumpf of the 
Berlin institute outlines the advantages of the latter. “They have high output power, high efficiency, a 
small vertical far field, and high reliability,” he says. The 650 nm diodes are now being incorporated 
into medical laser systems built by CeramOptec, a fully owned subsidiary of biolitec. According to 
Trebst, the first devices based on the new diodes will be available by late 2009 or early 2010. 

In a related program, Eric Larkins of the University of Nottingham, Brighter project spokesman, says 
the researchers are developing frequency-doubled pulsed blue (405 nm) and ultraviolet (340 nm) 
lasers for fluorescence spectroscopy imaging applications. “These devices complement the PDT 
application by assisting physicians in locating the extent of the area to be treated,” he says. The blue 
laser has already been incorporated into a fluorescence imaging system that is undergoing initial 
clinical tests at Sweden’s Lund Laser Center. The prospects for PDT look brighter already. – PG 
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APPENDIX 4 
 
The appendix contains a copy of the educational article “Brighter and better” by Michelle Manning-Wareham, 
which was published on the science and technology website www.scenta.co.uk and also in their sister magazine 
Bescenta in August 2008. The article is online at www.scenta.co.uk/gadets/cit/1727921/brighter-and-better.htm. 
 

Brighter and better 
 
Lasers are becoming brighter, more powerful 
and look set to take many technologies to the 
next generation. They’re involved in making 
broadband go faster and display screens look 
sharper, not to mention their far-reaching 
potential in healthcare… It almost seems more 
appropriate to start this feature with a Star 
Wars-style scrolling intro. 

Scientists and engineers across Europe have joined forces to make the €16.25m project entitled WWW.BRIGHTER.EU - 

an effort to make the next generation of high-brightness lasers smaller, brighter, more efficient and cheaper – which 

promises to bring improved technology to the European public first. 

BRIGHTER is coordinated by Michel Krakowski of Alcatel Thales III-V Lab and brings together 22 of Europe's top 

research teams together from industry, internationally-recognised research laboratories and leading academic 

institutions. 

In the UK, we are represented by two leading academic institutions: the University of Nottingham and the University of 

Cambridge. Spokesperson Professor Eric Larkins, from the University of Nottingham, talked to us about what the 

BRIGHTER group as a whole are doing with lasers as well as how students can get involved in the exciting new field of 

photonics - the science of semiconductor induced light, such as the laser diode technology in question here. 

“The progress within the project is in line within expectations and in some cases ahead of our planned schedule,” 

Professor Larkins said of the project that started in 2006 and is due to finish in September 2009. 

 

Bypassing transistors 

Not since the advent of the transistor in 1948 has electronic goods seen a new tool with the potential to thoroughly 

revolutionise them on this scale. If BRIGHTER is successful, there will be a whole new landscape to the ability of the 

internet, healthcare and entertainment systems. “High-power laser diodes are an enabling technology, which is 

impacting communications, medicine, projection displays, security, materials processing, manufacturing and even 

scientific research,” explained Professor Larkins. “The key to opening the new technologies lies in improvements in 
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brightness (the ability to focus a high optical power to a small spot), improved efficiency (which improves cost and 

portability issues related to the cooling and packaging), and the availability of an extended range of wavelengths 

(colours).”   

 

Up the ante 

A laser diode is a laser where the active medium is a semiconductor. Current advances developed by the BRIGHTER 

include extending the range of wavelengths represented as colours red, infrared, green and blue.  

Blue and red lasers have been used in medical applications. Blue lasers can be used for locating tumours for a 

minimally invasive procedure called photodynamic therapy- PDT- (administering photosensitive cancer drugs to 

malignant tissue without harming the surrounding healthy tissue); a red laser is then used to activate the photosensitizer, 

killing the cancer cells where it has accumulated.  

Professor Larkins commented on the benefits the medical field should see as a result of BRIGHTER’s success: “In 

medicine, improved treatments such as PDT for treating certain forms of cancer, particularly skin cancers, will become 

more readily available. These treatments are not only effective, but reduce the risk to the patient by not damaging 

healthy tissue.” 

The same lasers can be used for other applications. But there was one elusive colour (wavelength) that the team had to 

work at - green. Producing new wavelengths, Larkins explains, is one of the challenges BRIGHTER faces. “The main 

challenges regarding the laser diodes themselves include [among others]:  The development of high-brightness laser 

diodes/subsystems to produce new wavelengths – these are often driven by the needs of specific applications – for 

example, in BRIGHTER, the development of red, green and blue lasers are being driven by applications in medicine and 

display technology.” 

Projection display systems require red, blue and green lasers channelled into a single module. While red and blue lasers 

are already developed for medical applications, the realisation of a high-brightness green laser diode, that is affordable 

and portable, was a challenge.  

To produce the tricky green laser diode (a challenge because no semiconductor material can directly produce the green 

laser light), the BRIGHTER team have used a technique successfully demonstrated in the blue medical laser – the 

frequency doubling principle (an advanced technique that uses a special nonlinear optical crystal to convert the colour of 

the laser output) – to produce the green laser from a high-brightness infrared device.  

“Laser displays in the form of small video projectors will become commonplace affordable items and reach the market 

sooner rather than later. Such devices have the potential to replace the current more bulky versions that use 

conventional bulbs,” said Larkins. 
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Already, to improve communications (long distance calls and broadband), near infrared lasers played an important role 

in sending digital information down the many hundreds of kilometres of optical fibre. Because the internet is growing and 

consumers are demanding faster and faster connections, “developments within the BRIGHTER project will also help the 

communication network capacity to meet the demands of consumers,” Larkins said.  

High-powered laser diodes already pump optical amplifiers (a device that amplifies an optical signal directly) within 

optical cable, and has led to the growth of the internet and a reduction in long distance costs.  

BRIGHTER, however, are developing infrared lasers with even higher powers to pump both erbium-doped fibre 

amplifiers (EDFA) and distributed Raman amplifiers. Larkins said: “Improvements in lasers for communication systems 

will allow network/system providers to utilise these devices in new and upgraded networks, which are required to meet 

the ever growing demand from consumers for a wider range of services. The high-brightness pump sources developed 

in BRIGHTER will improve the performance of EDFAs and distributed Raman amplifiers, thereby helping telecom 

service providers meet the continued demand for increased transmission bandwidth.” 

The Strategic Research Agenda published by the European Technology Platform, Photonics21 reports that data rates to 

the home must increase a hundred-fold over the next decade, which will demand a further increase in 

telecommunication networks capacity.  

 

Join the side with the lasers 

BRIGHTER is also a project that is encouraging young scientists in industry and academia to join the exciting career 

development opportunities they offer. According to the Photonics21 European Technology Platform, the photonics world 

market in 2005 amounted to more than €225 billion … and the total photonics world market is expected to triple within 

the next 10 years.  

The project has integrated a ‘workpackage’ dedicated to education. BRIGHTER trains its researchers in many ways, 

including exchange visits, which sees young researchers visit an institution involved in the research, and tutorials, which 

are state-of-the-art. Larkins explains: “Technical tutorials are prepared on topics covering the full spectrum of project 

activities and presented to the Consortium by senior members of the project team. These tutorials contain state-of-the-

art information from researchers working on these topics are made publicly available as teaching materials online.” Many 

of these tutorials are also being made available in RichMediaCD® format, so that students can actively navigate through 

a synchronised presentation of the tutorial notes and a video of the lecturer's presentation. 

These cutting edge technical and applications-orientated articles are being written by the Consortium’s researchers. Visit 

http://www.ist-brighter.eu/ for these tutorials and eNewsletters. 

In the UK, the project’s academic partners are training both postgraduate and undergraduate students in the areas in 

which they are working. Larkins added: “In the BRIGHTER Consortium, we have more than 40 PhD students (8 at 
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Nottingham and Cambridge) working in our major project activity areas – laser modelling, fabrication, characterisation 

and degradation studies.” 

 

Take a photonic 

“Photonics is a highly interdisciplinary subject, requiring workers skilled in fields ranging from physics, electrical and 

electronic engineering, optics, material science, chemistry, mathematics and computer science,” says Professor 

Larkins.   

“Proficiency in physics, computer programming, numerical methods and mathematics can provide a solid basis for work 

in simulation and design,” Larkins continued. “Skills in electronics, mechanical engineering, optics, computer science 

and applications fields (e.g. medicine, biotechnology, manufacturing engineering, entertainment systems) are useful for 

the design, development and testing of laser systems.”  

But most of all, Larkins says that students have to have a passion for light. “While proficiency in mathematics and 

physical sciences is very helpful, the most important thing a student needs is an interest and curiosity about how to 

make and use light. There are many training and career opportunities for enthusiastic and talented people, who want to 

help shape some of the most far-reaching and influential technologies of tomorrow,” he said. 

 

Shape light 

Lasers are set to take the world to a new level of high performance and efficiency, and the field is growing too. The 

Photonics21 European Technology Platform said: “The revenue of the European photonics industry grew by 12 per cent 

to €49 billion in 2006 ... photonics production is now equivalent to that of microelectronics in Europe and is expected to 

exceed it soon.”  

Lasers, it seems, may be where the future’s at. 

 
 


