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EDGE OF CHAOS OF THE LOGISTIC MAP: 
(Using result in  http://pi.lacim.uqam.ca/piDATA/feigenbaum.txt)  
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LOGISTIC MAP AT THE EDGE OF CHAOS: 
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G.F.J. Ananos and C. T., Phys Rev Lett 93, 020601 (2004)  

ANOTHER ONE-DIMENSIONAL DISSIPATIVE MAP: 
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BING BANG NUCLEOSYNTHESIS 

Theory with  q = 1                     à 5.23 
Theory with  1.069 < q <1.082  à 1.62 - 1.90 
Observation                                   1.58 +- 0.31 

LITHIUM 
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q − generalized Schroedinger equation
    (quantum non-relativistic spinless free particle)
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Its exact solution is given by
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F.D. Nobre, M.A. Rego-Monteiro and C. T., Phys Rev Lett  106, 140601 (2011) 



   

q-generalized Klein-Gordon equation: 
           (quantum relativistic spinless free particle: e.g., mesons π )
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 Its exact solution is given by
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,t( ) =Φ0  eq
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i k
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 with

            E2 = p2c2 + m2c4       (∀q)      (Einstein relation!)

Particular case:     m = 0 ⇒  q-plane waves
  F.D. Nobre, M.A. Rego-Monteiro and C. T., Phys Rev Lett  106, 140601 (2011) 



   

q-generalized Dirac equation: 
  (quantum relativistic spin 1 2  matter and anti-matter free particles: 
                                                                  e.g., electron and positron)
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where aj{ }  are complex constants.
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Its exact solution is given by
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    being the same  ∀q

hence
            E2 = p2c2 +m2c4    (q∈R)    (Einstein relation!)

F.D. Nobre, M.A. Rego-Monteiro and C. T., Phys Rev Lett  106, 140601 (2011) 


