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Applications:

Traveling Wave Model (TWM)               Spatial Effects and Multimode Dynamics

A detailed description is required to understand these dynamical behaviors and
their possible applications 
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Zeghlache et al. Phys. Rev. A 37, 470 (1988).Single-Mode dynamics:
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III. Multimode Dynamics
Dependence on:
 Detuning ( δ )

Gain curve bandwidth ( γ )
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Depending on the initial conditions
different dynamical regimes appear.

Coexistence of dynamical regimes

III. Multimode Dynamics



http://ifisc.uib-csic.es

N = 400       g = 5
t = 0.9 α = 0
r = 5 10-4       ε = 10-2 

η = 0.02     γ = 100
δ = 0.03141

Bichromatic Emission and Coexisting Multimode Dynamics in RLs

CLEO Europe 2011, Munich.  

γ

III. Multimode Dynamics



http://ifisc.uib-csic.es

N = 400       g = 5
t = 0.9 α = 0
r = 5 10-4       ε = 10-2 

η = 0.02     γ = 100
δ = 0.03141

Bichromatic Emission and Coexisting Multimode Dynamics in RLs

CLEO Europe 2011, Munich.  

γ

J = 0.4III. Multimode Dynamics



http://ifisc.uib-csic.es

N = 400       g = 5
t = 0.9 α = 0
r = 5 10-4       ε = 10-2 

η = 0.02     γ = 100
δ = 0.03141

Bichromatic Emission and Coexisting Multimode Dynamics in RLs

CLEO Europe 2011, Munich.  

γ

J = 1.9

J = 0.4III. Multimode Dynamics



http://ifisc.uib-csic.es

Bichromatic Emission and Coexisting Multimode Dynamics in RLs

CLEO Europe 2011, Munich.  

γ

N = 400       g = 5
t = 0.9 α = 0
r = 5 10-4       ε = 10-2 

η = 0.02     γ = 100
δ = 0.03141

J = 2.5

III. Multimode Dynamics

Lasing every 2 modes!



http://ifisc.uib-csic.es

N = 400       g = 5
t = 0.9 α = 0
r = 5 10-4       ε = 10-2 

η = 0.02     γ = 100
δ = 0.015

Bichromatic Emission and Coexisting Multimode Dynamics in RLs

CLEO Europe 2011, Munich.  

III. Multimode Dynamics

γ



http://ifisc.uib-csic.es

N = 400       g = 5
t = 0.9 α = 0
r = 5 10-4       ε = 10-2 

η = 0.02     γ = 100
δ = 0.015

Bichromatic Emission and Coexisting Multimode Dynamics in RLs

CLEO Europe 2011, Munich.  

III. Multimode Dynamics

γ

J = 3



http://ifisc.uib-csic.es

IV. Conclusions
- A Travelling Wave Model for ring lasers is developed and tested.

- Analytical results are difficult to obtain for a bidirectional ring laser. 

- We have studied how the detuning and the gain bandwidth affects  to the                
  multimode operation.

- The spatial effects strongly affects the dynamics and the stability of the different      
   lasing states.

- Multimode behavior opens the scenario to multistability.

- Mode competition can be important depending on the parameters of the ring laser.

Work in progress:

- Modify the medium susceptibility                   Semiconductor Ring Laser
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