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sy Growth of Internet Traffic

Busier and Busier AT

Projections that the increasing amount of data on the Internet will IPT -

B T raffic Growth
cause user demand to overwhelm the available capacity are
disputed by many experts. At the current rate of growth, global
internet traffic could guadruple by 2011

Driven by 42 precent annual compound growth, worldwide IP
traffic increases to nearly 29 exabytes per month by 2011.
GLOBAL CONSUMER INTERNET TRAFFIC That equates to 29,000,000,000 gigabytes, nearly 144 times
PRI i all the world’'s printed matter or nearly six times all the words
10 million terabytes ) . . ;

PROJECTED ever spoken. It is 1,160 times the size of the U.S. Internet

backbone in 2000.
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Source: H. J. R. Dutton, Understanding Optical Communications
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=  Passive Optical Network
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Transmission of Silica Fibers

Swansea University
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Source: H. J. R. Dutton, Understanding Optical Communications
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Erbium-Doped Optical Amplifiers

Input signal Amplified
1630nm - 1570nm  increasing signal level —=  output signal
— = N ——
"r 580 nm T

or
1490 nm _ o
Power Fibre containing
laser erbium dopant

(pump)

Source: H. J. R. Dutton, Understanding Optical Communications
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Gain Spectrum of EDFAs
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Source: H. J. R. Dutton, Understanding Optical Communications
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e ey Raman Amplification

Signal/Pump Light __ _

Fower transfer by SRS
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Scattered Wave (Signal frequency - 13.2 Thz)

Used for amplification along transmission fibers

Source: H. J. R. Dutton, Understanding Optical Communications
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Fiber Optical Parametric Amplifiers
B Aot (OPAS)

M. Marhic, H. Lu, A. Vedadi, C. Braimiotis
R. Malik, M. Jamshidifar

— Based on fiber third-order susceptibility ()
— Two versions: 1 or 2 pumps

— Involves four-wave mixing (FWM), aided by

pump cross- & self-phase modulation (XPM
& SPM)

— Energy transferred from pump(s) to signal and
idler.
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Signal & idler are symmetric w.r.t. pump frequency ),
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Continuous-wave
s fiber optical parametric
amplification
iIn bismuth-oxide fiber

A. Vedadi, M. Jamshidifar and M. E. Marhic
IAT, Swansea University
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ey HAracteristics of Bismuth Fiber

Prifysgol Abertawe

High index: n=2.2

High nonlinearity: y= 1000 W-km-?

High loss: 2 dB/m
- Short Leff : a few meters
- Need watt-level pump for significant OPA gain

High normal dispersion: D=-240ps/(nm*km).
- Phase matching only possible close to pump
(assuming no birefringence).
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y, Parametric gain close to the pump
Pt ALartars European Conference on Optical Communications
22-25 Sept. 2008, Brussels

Paper P.1.20.

Isolator 1

Isolator 2
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Experimental Results
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Quantum-limited Amplification in a
Fiber Optical Parametric Amplifier

P. Kylemark and M. E. Marhic

European Conference on Optical Communications
22-25 Sept. 2008, Brussels
Paper Tu.3.B.3.
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& Experimental results
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First Book on Fiber OPAs

Oscillators and
Related Devices
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DWDM Transmission

N.J. Doran, D. Govan, T. Widdowson

Swansea University
Prifysgol Abertawe

« 40 channel DWDM testbed.
 Currently 10 Gb/s per-channel
up to 56 Gb/s soon
* Channel rates >100 Gb/s
possible with advanced
modulation formats

* Numerical modelling facilities

* Main areas of research
« High speed (>40 Gb/s) long
haul DWDM transmission
* Advanced modulation formats
 Improved tolerance to
penalties, i.e Partial DPSK for
iImproved dispersion tolerance
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Lz RECIFCUlating Loop Test Bed

Prifysgol Abertawe
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Our recirculating loop test bed allows us to transmit multiple wavelength
channels over long distances to test different fibre dispersion maps,
modulation formats and new components.
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Components and Networks Research

Swansea University Dr. Karin Ennser
Prifysgol Abertawe

Optical Regeneration, Wavelength Conversion and WDM
sources:

Use of nonlinear effects in optical fibre to develop photonic components
for key all-optical functions.

Advanced Erbium-doped Amplifier:
Optical gain control techniques
Inhomogeneous medium (SHB effect).
Ultra-high-concentration doped fibre and waveguides.
Amplifier performance for optical burst/packet switching.

Transmission impairment compensation and monitoring:
Advanced modulation formats
Impairment compensation techniques.
Techniques to monitor network degradation due to (non-)linear
impairments.

Institute of Advanced Telecommunications
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New active components for

e aeeme telecom, sensing and biomedicine
Stefano Taccheo
Optical communications:
Fibre lasers and amplifiers, Raman amplifier
Waveguide laser and amplifier
Non-linear processing (I-conversion, optical regeneration, slow-light)

Sensing and security/defence:
High-power narrow-linewidth single frequency laser
range-finder, 100 km, sub-1m resolution
High-resolution spectroscopy
Hydrophones
THz- and mm-wave generation
2-micron laser for advanced LIDAR
Mid-infrared sources for chemical detection (“fingerprint” infrared region)
Rugged waveguide/fiber laser/amplifiers for airborne and satellite applications

Biomedicine:
UV and visible light generation for time resolved spectroscopy
All-fiber light sources for clinical use
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muesy 1 Electromagnetic Spectrum
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