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Concept of Dynamical Traps



Lazy bead model



Structure of the phase plane {x,v} 



Phase-space density depending on the system parameters

1 bead (1 oscillator) 

3D view



“Regular” force
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Phase transition mechanism – symmetry breakdown 
of 

system distribution in trapping region due to 
the trapping region boundaries being different in properties  

because of “interaction” of regular forces and white noise
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Distribution functions of lazy ball ensemble
1 – low density,    2 – high density

strong dissipation
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Distribution functions of lazy ball ensemble
1 – low density,    2 – high density

weak dissipation
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Distribution functions of lazy ball ensemble
1 – low density,    2 – high density

relative velocity

strong dissipation
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Distribution functions of lazy ball ensemble
1 – low density,    2 – high density

weak dissipation

relative velocity
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absolute velocity

weak dissipation

Distribution functions of lazy ball ensemble
1 – low density,    2 – high density

strong dissipation

absolute velocity
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absolute velocity

weak dissipation

Distribution functions of lazy ball ensemble
1 – low density,    2 – high density
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Regular pattern formation in systems without noise



Regular Dynamics

Weak phase transition:    30 bead chain: Phase portrait of middle bead    
              Regular Bead Motion   Cooperative Chaotic Bead Motion



Weak phase transition:    30 bead chain: Phase portrait of middle bead    
              Regular Bead Motion   Cooperative Chaotic Bead Motion

Cooperative Chaotic  Dynamics



Strong transition:    30 bead chain: Phase portrait of two neighboring beads    

           Cooperative Chaotic Bead Motion   Irregular Bead Motion

Cooperative Chaotic  Dynamics



Strong transition:    30 bead chain: Phase portrait of two neighboring beads    

           Cooperative Chaotic Bead Motion   Irregular Bead Motion

Totally Irregular Dynamics



  

Multi-scale attractor: 1 bead, weak dissipation



  

Conclusion

Human Fuzzy Rationality

Dynamical Traps

Non-equilibrium Phase Transitions of New Type

Weak phase transitions: Noise-induced attractors

Many particle systems
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