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EDGE OF CHAOS OF THE LOGISTIC MAP: 
(Using result in  http://pi.lacim.uqam.ca/piDATA/feigenbaum.txt)  
 
q = 
 
0.2444877013412820661987704234046804052344469354900576736703650
986327749672766558665755156226857540706288349640382728306063600
193730331818964551341081277809792194386027083194490052465813521
503174534952074940448165460949087448334056723622466488083333072
142318987145872992681548496774607864821834569063370205946820461
899021675321457546117438305008496860408846969491704367478991506
016646491060217834827889993818382522554582338038113118031805448
236757944990397074395466146340815553168788535030113821491411266
246328940130370152354936571471269917921021622688833029675405780
630706822368810432015790352123740735444602970006055250423142028
089193578811239731977974844235152456040926446709579570304658614
129566479666687743683240492022757393004750895311855179558720483
992696896827555852445024436526825609423780128033094877954403542
524859043379761802711830004573585550738941136758784400629135630
421674541694092135698603207859088199859359007319336801069967496
707904456092418632112054130547393985795544410347612222592136846
219346009360…                             (1018 meaningful digits) 

 

q =1− ln 2
lnαF

=









1.63
6.2     

q
β
=
=

U. Tirnakli, C. T. and C. Beck, Phys Rev E 79 (2009) 056209 

LOGISTIC MAP AT THE EDGE OF CHAOS: 
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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)

    i
∂
∂t

Φ x

,t( )

Φ0

⎡

⎣

⎢
⎢

⎤

⎦

⎥
⎥ = − 1

2− q
2

2m
∇2

Φ x

,t( )

Φ0

⎡

⎣

⎢
⎢

⎤

⎦

⎥
⎥

2−q

    (q ∈R)

Its exact solution is given by
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E = ω    (Planck relation!)  
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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

           Φ x

,t( ) =Φ0  eq

i p


 . x

−Et( )   =Φ0  eq

i k


 . x

−ω  t( )    

 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) 


