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RESULTADOS RECENTES SOBRE

ENTROPIA NÃO ADITIVA 

E MECÂNICA ESTATÍSTICA NÃO EXTENSIVA   



EVIDÊNCIAS E APLICAÇÕES RECENTES:

Spin-glass

Multiple sclerosis magnetic resonance images

Interstellar turbulence

Quantum entangled spin-S chains

Ozone layer

X-ray binary systems

Seismic sequences

Motion of Dictyostelium discoideum (cells)

Periodic map edge of chaos

SOC in coherent noise model

LHC (CMS detector)

QUESTÕES TEÓRICAS EM CURSO:

Physical characterization of q-independence

Possibility of simultaneous and1entropyq  1limitq 



SPIN RELAXATION IN SPIN GLASSES (NEUTRON SPIN ECHO):



Pickup, Cywinski, Pappas, Farago, Fouquet, Phys Rev Lett
 

102
 

(2009) 097202  
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A. Esquivel and A. Lazarian 
Astrophys. J. 710, 125 (2010)



Distributions of intensities of X-ray emission



Low mass neutron stars

Black hole candidates

High mass neutron stars



A. Saguia and M.S. Sarandy (2009), cond-mat.stat-mech 0912.3718 

1 ln(2 1)            S 





G.L. Ferri, M.F.R. Savio and A. Plastino, Physica A 389, 1829 (2010)
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L. Telesca 
Physica A 389, 1911 (2010) 
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LHC (Large
 

Hadron
 

Collider)
CMS (Compact

 
Muon

 
Solenoid) detector 

~ 2500 scientists/engineers
 

from
 

183 institutions
 

of
 

38 countries

http://physicsact.files.wordpress.com/2007/10/lhc1.jpg
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THERMODYNAMICS

MECHANICS (classical, quantum, relativistic ... )

LANGEVIN EQUATION

FOKKER-PLANCK EQUATION

STATISTICAL MECHANICS
LIOUVILLE EQUATION

VON NEUMANN EQUATION

VLASOV EQUATION

BOLTZMANN KINETIC EQUATION

BBGKY HIERARCHY
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THEORY OF PROBABILITIES

ENTROPY FUNCTIONALENERGY
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PARADIGMATIC CASES: BG stat mech
 

Nonextensive
 

stat mech



A. Rodriguez, V. Schwammle and C. T., JSTAT P09006 (2008) 
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GENERALIZED CENTRAL LIMIT THEOREM:

S. Umarov, C.T. and S. Steinberg, Milan J Math 76, 307 (2008)     
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For q<1
 

see K.P. Nelson and S. Umarov, 0811.3777 [cs.IT]
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S. Umarov, C.T. and S. Steinberg, Milan J Math 76, 307 (2008)  





1     [ ]q independent 1 ( . .,  2 1 1)   [  ]q i e Q q globally correlated   

1

 
 

( )
   ( )             

 (

 Classic CL 

)

  

,

T

with same of
x Gaussian G x

f x


<      

( 2)
Q







(0 2)

    Q

 



1/[ (2- )]

CENTRAL LIMIT THEOREM 

-   
                                           

       -    
      

( )

   ( ) 

q scaled attractor when summing N independent identical random variables

with symmetric distribut

x

ion w

N q

f x

 

2
1

1   [ ( )] /  [ ( )]   2 1, 
3

Q Q
Q

qith dx x f x dx f x Q q q
q


 

     
 

 2

1

  | |   
 

( )         

L

 

     

     

evy

     
      | | (1, )

L ( )
( ) / | |

      | |

(

(

-Gned

1, )
 lim (

enk

)   ( )

o CLT 
1 )

,

,

c

c

c

with same x behavior

G x
if x x

x
f x C x

if x x
with x

x Levy distribution L x
















 


  


 

 



   1 11

 1

3 / 1

2/( 1)

     ( )

( )                                  | | ( , 2)
          

( ) / | |        | | ( , 2)

                

( ) ,

     lim

( )

( ) ( )

 
c

c

q

q q

c

q

Q

q

q

q

with same of f x

G x if x x q

f x C x if x x q

with

x

x

G x

G x G x  





    
 



 



S. Umarov, C. T. and S. Steinberg, Milan J Math 76, 307 (2008)
                   

( , 2)

   

     

     

 

 

 

  

q  

   
   

   2 1 3
* 2 (1 )

2 1

,

1
, 

2 1 3
,

,2 3, 21

,
(1 )/(1 )

  | |   

( ) / | |

                   

 ( )  ,  

(            
   ~

( ) / | |

   

)

L

q q
q

q q
q q

q

qq

q

q
q

x L

intermediate regime

with same x asymptotic behavior

G x C x

L

G x C x









 





  

  


  
  

 


  







 

S. U m arov, C . T ., M . G ell-M ann and S. Steinberg
J M ath Phys 51 (2010), in  press        

                 

                                  

     (  ) 

 

   

  

distant regime
















LÉVY DISTRIBUTIONS:

2

1

2

1( )        (0 2;  |x| )
| |

lim ( ) (  )  ax

L x
x

L x G x e

 

 






   

 



C. T. and S.M.D. Queiros, American Institute of Physics Conf. Proc. 965, 8 (2007)



(q,alpha)- DISTRIBUTIONS:

S.M.D. Queiros and C. T., American Institute Physics Conf. Proc. 965, 21 (2007)

S. Umarov, C. T. and S. Steinberg, Milan J Math 76, 307 (2008)

S. Umarov, C. T., M. Gell-Mann and S. Steinberg, J Math Phys 51 (2010), in press



ON THE PHYSICAL MEANING OF q -
 

INDEPENDENCE
 IS (STRICT OR ASYMPTOTIC) SCALE INVARIANCE NECESSARY?

 SUFFICIENT? 
q-GAUSSIAN LIMIT DISTRIBUTION? 

1) N compact-support continuous variables with correlation introduced        
through a N-variate

 
covariance matrix     (strictly scale-invariant)

 
NO!

 W. Thistleton, J.A. Marsh, K. Nelson and C. T., Cent Eur
 

J Phys
 

7, 387 (2009)
[see H.J. Hilhorst

 
and G. Schehr, J Stat Mech

 
(2007) P06003]

2) N binary variables with correlation introduced through the q - product
(strictly scale-invariant)        NO!

L.G. Moyano, C. T. and M. Gell-Mann, Europhys
 

Lett
 

73
 

(2006) 813
[see H.J. Hilhorst

 
and G. Schehr, J Stat Mech

 
(2007) P06003]

3) N binary variables with correlation introduced through a family of        YES!
triangles generalizing the Leibnitz one    (strictly scale-invariant)

A. Rodriguez, V. Schwammle
 

and C. T., J Stat Mech
 

(2008) P09006
R. Hanel, S. Thurner

 
and C. T., Eur. Phys. J. B 72, 263 (2009) 

4) N-binary-discretized
 

q-Gaussian
 

(asymptotically scale-invariant)       YES!
A. Rodriguez, V. Schwammle

 
and C. T., J Stat Mech

 
(2008) P09006 
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