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Abstract: 

Conclusions and perspectives: 

  Results 

1. Experimental demonstration of  the control of excitable pulses 
2. Could be useful for:  

We experimentally study the dynamics of laser with  an injected signal. In certain regions of parameter space this system is expected to be excitable (P. Coullet & 
al., PRE (1998); D. Goulding & al., PRL (2007)) ie display a neuron-like response to external perturbations. We demonstrate the possibility to trigger such an 
excitable response with  a sufficient external perturbation, either injecting  a current pulse into  the Slave laser or perturbing  the phase of the Master beam. This 
analysis can be useful to generate, process, or re-shape pulses in an optical system. For more informations about group or projects, see: 
http://www.molosse.org/  

Current  perturbation  Phase modulation of the Master beam 

Excitability phenomenon 

Excitability   is an intrinsic  characteristic of the neurons which provides especially 
the information transport between neural cells. This phenomenon is present into  
lots of natural systems like in myocytes (T.J. Hund & al., J. Biophys. (2000)) or in 
Belousov-Zhabotinsky reaction (L. Kuhnert & al., Nature (1989)) for example. 

ÅTwo different  responses of the 
system 
 

ÅExistence of a threshold 
 

Å Independance of the excitable 
response to the perturbation  

Å   Before the bifurcation ( scheme) 
 
Å   After, the system oscillates 

Å   For three perturbation amplitudes  
 
 
Å   No, some or almost all are excitable 
responses 
 
 
Å   Two well-defined responses 

Å   For different  perturbation amplitude  
 
 
Å   All non -linear responses are identical   
 
 
Å   Delay in the response 
 
 
Å   Appearance of a threshold 

Å   For different  perturbation amplitude  
 
 
Å   All non -linear responses are identical  
 
 
Å   Increasing of the efficiency of our 
perturbation  

Å   For one perturbation amplitude 
 
 
Å   Two different  responses: 

 
 

 
 
Å   Existence of a separatrix 
 
Å   Noise takes the system to one or the 
other trajectory 
 

ÅToo far: no interaction 
 

ÅLocked region 
 

Å In between: a bifurcation 
 
 

ÅTwo lasers 
 

ÅUnidirectional  forcing 
 

ÅTwo measurement tools: 

üFabry-Perot interferometer (spectrum) 
 

ü12,5 Bandwidth osciloscope (temporal trace) 

Optical spectrum 

Laser with an injected signal 

Example: Saddle-node bifurcation on a circle 

ü Linear:  non-excitable 
ü Non-linear:  excitable 

A minimal approach, ���†�Ž�‡�”�ï�• model: 

Superposition of 400 realizations 

Å Pulse re-shaping 
Å Walength conversion 

Threschold: 0.2 mA 
VCSEL 

Wavelength variation: 
110 GHz 1 mA 

One polarization  
up to 1.8 mA 


