
http://ifisc.uib.es - Mallorca - Spainhttp://ifisc.uib-csic.es 04.02.2010 1

DeCoDicA presentation, IFISC, Palma de Mallorca,  February 2010

Delay-Coupled Diode Lasers 

for Photonic Applications 

DeCoDicA

I. FISCHER

Instituto de Física Interdisciplinar y Sistemas Complejos,Palma de Mallorca, Spain



http://ifisc.uib-csic.es 04.02.2010 2

DeCoDicA

• MINISTERIO DE CIENCIA E INNOVACIÓN

Plan Nacional de I + D + I (2008-2011)

• en el programa : Investigación Fundamental

• en el subprograma: Proyecto de Investigación Fundamental no orientada

• Area Temática Gestión: Tecnologías Electrónicas (MIC) y de 

Comunicaciones (TEC)

• TEC2009-14101: Delay-Coupled Diode Lasers for Photonic Applications

• 3 year project: 1.1.2010-31.12.2012 
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Goals and Objectives

• exploration of the potential of delay-coupled semiconductor lasers 

for high-bit-rate random number generation and secure key 

distribution

1. realization and characterization of delay-coupled semiconductor laser 

configurations based on optical fiber setups

2. characterization and tailoring of dynamical and synchronization 

properties of coupled laser configurations

3. realization of a random number generator based on coupled lasers

4. implementation of a secure key exchange protocol based on chaotic 

lasers
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Experiments

1. realization and 

characterization of 

delay-coupled 

semiconductor laser 

configurations based 

on optical fiber

setups
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Experiments

2. characterization and 

tailoring of dynamical 

and synchronization 

properties of coupled 

laser configurations

• 4-channel 16 GHz real-

time acquisition

• 30 GHz spectral and 

14GHz real-time 

spectral characterization

• highly resolved optical 

spectra characterization
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Random Number Generation

3. realization of a random 

number generator based 

on coupled lasers

• analog (optical) chaos as 

generator of randomness

• no recurrences

• suitable / optimal 

properties of complex 

dynamics for Random 

Number Generation?

• short correlations

• high entropy

• ..?
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Random Number Generation

• Comparison between a quantum and chaos approach

• ULB and VUB: Thesis Stephane Vanderminnen and Antoine Boyer (2007)
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Key Exchange

4. implementation of a secure key exchange protocol based on chaotic 

lasers

• onset of synchronization ~ delay time

• very fast resynchronization (<< delay times) 

• offers the possibility to implement a key exchange system

P1-P2

P1 P2

Perturbation

• R.Vicente, C.R. Mirasso, I.F., 

Optics Letters, 32, 403, (2007)
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Key Exchange

• key exchange protocol scheme

• partners get 

• synchronization for equal 

choice of 0 or 1

• no synchronization for 

unequal choice

• rule: just keep the bits from 

synchronized case

m1

m2

m2 –m1

P2 –P1

challenge in experiments: phase-sensitive setup  fiber setup
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