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Experimental Study
a) Set Up
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Experimental Study
 b) Bifurcation Diagram
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Numerical Study
 a) Python Model
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𝑣𝑛 − 𝑣𝑃 𝑡𝑛 = − 𝜇 𝑣𝐵, 𝑛−1 𝑡𝑛 − 𝑣𝑃 𝑡𝑛

Collision equation :



Numerical Study
 b) Bifurcation Diagram
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Numerical Study
 c) Strange Attractor



Numerical Study
 d) Lyapunov Exponant
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𝑦1 𝑡 − 𝑦2 𝑡 = 𝑑0 exp 𝜆𝑡
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   v n −  v P  (   t n ) = −   𝜇  (   v  B ,   n − 1  (   t n ) −  v P  (   t n ) )


   |   y 1  ( t ) −  y 2  ( t ) |   =    d 0   exp ⁡   (  𝜆 t )

