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Graphene enables femtosecond laser

pulses

Graphene Flagship researchers have developed an optical fibre

laser that can emits pulses just a few wavelengths of light in

duration. The device, based on graphene, is thought to be suited to

ultrafast spectroscopy and in surgical lasers.

"When engineering light to travel in ultrashort pulses, it is important to

understand its wave nature," said Daniel Popa, head of the photonics group

at the Cambridge Graphene Centre. "For light to propagate as does a

mechanical wave on a stretched cord, the shortest possible pulse is defined

by a single wave oscillation."

In the visible and near infrared regimes, where most ultrafast lasers operate,

the ultimate pulse duration lies between 2 and 5fs. Shorter pulses require

shorter wavelengths.

Pulses as short as two cycles can be generated from laser cavities using a

technique known as passive mode-locking. With titanium-sapphire lasers,

pulses of 5fs can be produced at a wavelength of 800nm, corresponding to

less than two cycles. However, these pulses are not tuneable.

Fibre lasers are said to be attractive for ultrashort pulse generation, because

of their relatively simple design, efficient heat dissipation and alignment free

operation. Fibre based oscillators allow ultrashort pulses to be generated by

passive mode locking, which requires a nonlinear component known as a

saturable absorber – and graphene has the ideal physical properties for this

application.

The researchers' setup was based on standard telecommunications

equipment, with a saturable absorber based on a composite of graphene

and polyvinyl alcohol (PVA) fabricated by low-cost solution processing, with

the graphene flakes exfoliated from bulk graphite by ultrasonic agitation of

the solution. Evaporation leaves behind a 50µm thick graphene-PVA

composite, which is then sandwiched between fibre connectors.

With this setup, the researchers generated 29 femtosecond pulses,

corresponding to fewer than six cycles at a wavelength of 1.5µm.

Compensating for higher order nonlinear and dispersive effects should lead

to a shorter pulse length, while the use of a higher power diode or a double-
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pumped configuration, could result in higher bandwidth pulses as well as

increased output power. Finally, the addition of photonic crystal fibres could

in principle allow for the generation of similarly short laser pulses at other

wavelengths.

"What is truly remarkable about this project is the ease of combining

graphene with off the shelf optical fibres in a highly compact format," Popa

concluded.

Author

Graham Pitcher (/site/contact-

form.aspx?to=059%2bDhIE0%2bUACfuDTD%2bbL1hey%2b6i8L9l3FXkJOaxVKKnsWZSYKoP%2ftNSZ330ODao%2fw59zC91eKHv1vLHwrVpMipm3QBduzvm23N3DyR8AHw

Websites

http://www.graphene-flagship.eu (http://www.graphene-flagship.eu)

http://www.graphene.cam.ac.uk (http://www.graphene.cam.ac.uk)

Companies

University of Cambridge (/electronics-suppliers/university-of-cambridge

/80277231/)

This material is protected by Findlay Media copyright See Terms and

Conditions. (/terms-and-conditions/) One-off usage is permitted but bulk

copying is not. For multiple copies contact the sales team (/site/contact-

form.aspx?to=vccagtjYosheKkaBtWSMrJOS0TBwHIVlSTBssHRM8qL%2b4y%2fh%2b4AfVuuwmyKRCiMD7LJ2U5DMtJhAdohuJ0ri98SliwA%2fDmneTyD4VrxITAPvMFS

%2b%2fLIOBtMOI91sXr4c).

Enjoy this story? People who read this article also read...

Whitepapers Products

Events

Gel capacitor rivals
batteries (/electronics-
news/sol-gel-capacitor-
dielectric-rivals-
batteries-in-energy-
density/88073/)

(/electronics-news/sol-

gel-capacitor-dielectric-rivals-

batteries-in-energy-density

/88073/)

Researchers from the Georgia

Institute of Technology have

developed a capacitor ...

Water repellent
capacitors (/electronics-
news/water-repellent-
monolithic-ceramic-
capacitor-suppresses-
ion-migration/88078/)

(/electronics-news/water-

repellent-monolithic-ceramic-

capacitor-suppresses-

ion-migration/88078/)

Murata has announced a

water-repellent monolithic

ceramic capacitor developed ...

NI Trend Watch 2014
(/electronics-
whitepapers/ni-trend-
watch-2014/59160/)

(/electronics-whitepapers

/ni-trend-watch-2014/59160/)

This report from National

Instruments summarises the

latest trends in the ...

Capactive sensing
(/electronics-
whitepapers/minimising-
energy-consumption-
in-capacitive-sensing-
applications/45792/)

(/electronics-whitepapers

/minimising-energy-

consumption-in-capacitive-

sensing-applications/45792/)

This whitepaper looks at a

number of capacitive sensing

applications to ...

Graphene enables femtosecond laser pulses http://www.newelectronics.co.uk/electronics-news/graphene-enables-f...

2 of 4 04/08/2015 22:58



Real time embedded systems

typically use a collection of ...

Read Article (/electronics-technology

/cutting-overhead-through-

preemption-threshold-scheduling

/56460/)

Embedded software testing is a

discipline that is both easier ...

Read Article (/electronics-technology

/testing-embedded-software-is-as-

important-as-hardware-test/58850/)

Name Email

What you think about this article:

Add your comments

Comments

Your comments/feedback may be edited prior to publishing. Not all entries

will be published.

Please view our Terms and Conditions (/terms-and-conditions/) before

leaving a comment.

Post Comment

Video Blogs

Interviews

Altium's Innovation
Station (/electronics-
whitepapers/altiums-
innovation-station
/17210/)

(/electronics-whitepapers

/altiums-innovation-station

/17210/)

An introduction to the Altium

Innovation Station. It includes

an overview of ...

Spurring on the IoT
(/electronics-videos
/radio-chips-could-
help-connect-trillions-
of-devices-to-the-
iot/64639/)

(/electronics-videos/radio-

chips-could-help-connect-

trillions-of-devices-to-the-

iot/64639/)

A team of Stanford engineers

has built a radio the size of an

ant – a device so ...

Intel's 14nm process
explained (/electronics-
videos/intels-
14nm-process-
explained/63382/)

(/electronics-videos/intels-

14nm-process-explained

/63382/)

Intel Fellow Mark Bohr

discloses details of the

company's new 14nm process,

...

Robots to roam Tate
Britain (/electronics-
videos/robots-set-to-
roam-tate-britain-after-
dark/63393/)

(/electronics-videos/robots-

set-to-roam-tate-britain-after-

dark/63393/)

Four robots will be roaming the

darkened galleries of Tate

Britain all this ...

Graphene enables femtosecond laser pulses http://www.newelectronics.co.uk/electronics-news/graphene-enables-f...

3 of 4 04/08/2015 22:58



Findlay Media Ltd

Hawley Mill

Hawley Road

Dartford

DA2 7TJ

01322 221144

Registered in England No 6779864

VAT number GB943 2415 37

Sections

News (/electronics-news/)

In Depth (/electronics-technology/)

Products (/electronics/)

Suppliers (/electronics-suppliers/)

Services (/electronics-services/)

Magazine (/digital-magazine/)

Videos (/electronics-videos/)

Blogs (/electronics-blogs/)

Events (/electronics-events/)

Technology Spotlight (/electronics-

technology/technology-spotlight/)

Information

About New Electronics (/about-us/)

Contact Us (/contact-us/)

Terms and Conditions (/terms-

and-conditions/)

Privacy Policy (/privacy-policy/)

Cookie Policy (/cookie-policy/)

Advertising (/electronics-magazine

/advertising/)

Archive (/archive/)

RSS (/rss/)

 (https://twitter.com

/new_electronics)

(http://www.linkedin.com/groups

/New-Electronics-8130761)

(https://plus.google.com

/+NewelectronicsCoUkMag/posts)

© Copyright Findlay Media Ltd (http://www.findlay.co.uk/terms-and-conditions/copyright-and-licensing/) (a Mark Allen

Group (http://www.markallengroup.com/) company) 2015

Graphene enables femtosecond laser pulses http://www.newelectronics.co.uk/electronics-news/graphene-enables-f...

4 of 4 04/08/2015 22:58


