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q - GENERALIZED CENTRAL LIMIT THEOREM:

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

1[ ( )]

    

[ ]( )  ( )  = ( ) 

                                                               

-Fourier trans

              ( 1)   
  
      

fo

     

rm:

           

ix f xix
q q q q

q
F f f x dx f x dx

q

q

e e ξξξ
∞ ∞

−∞ −∞

−
⊗≡

≥

∫ ∫

                 (nonline    ar!)



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 xσ
=F

<      

( 2)
Qσ

α

∞

=

(0 2)

     Qσ

α< <

→∞

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

α →∞F

2
1

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

Q Q
Q

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

σ
⎛ ⎞+

≡ ≡ − =⎜ ⎟−⎝ ⎠
∫ ∫

 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

α

α
α

α

α
α

α
α→

+

→∞

⎧
⎪ <<⎪∼ ⎨

∼⎪
⎪ >>⎩

= ∞

=F

( ) ( )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 σ− +

→

−

<<⎧ ⎫⎪ ⎪∼ ⎨ ⎬
∼ >>⎪

=

⎪⎩ ⎭

≡F

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

w ith same x asymptotic behavior

G x C x

L

G x C x

α

α
α

α
α

αα α
α

α

α
α α α

− − −
−

− − +
− − −

− +
+

+ + −

→

∼

∼

= ∞F

S. U m arov, C . T ., M . G ell-M ann and S . S teinberg                      
cond-m at/0606038v2 and cond-m at/0606040v2 (2008)  

             

          

 

             (  )distant regime

⎧
⎪
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪
⎪
⎩



Alguns conceitos

Algumas das verificações
experimentais e computacionais

Alguns dos desafios



Hydra viridissima:
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COLD ATOMS IN DISSIPATIVE OPTICAL LATTICES:

(i)  The distribution of atomic velocities is a q-Gaussian;

(ii)
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Experimental and computational  verifications in optical lattices:



Experimental and computational  verifications
by P. Douglas, S. Bergamini and F. Renzoni, Phys Rev Lett 96, 110601 (2006)

(Computational  verification:
quantum Monte Carlo simulations)           (Experimental verification: Cs atoms)
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SPIN RELAXATION IN SPIN GLASSES (NEUTRON SPIN ECHO):
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[Data: Voyager 1 spacecraft (1989 and 2002); 40 and 85 AU; daily averages]

SOLAR WIND: Magnetic Field Strength
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WHAT IS THE PHYSICAL MEANING OF q-INDEPENDENCE?
IS IT CONSISTENT WITH (STRICT OR ASYMPTOTIC) SCALE 
INVARIANCE?       IF YES, IS IT SUFFICIENT? NECESSARY?
CANDIDATE MODELS FOR q-INDEPENDENCE:

1) N compact-support continuous variables with correlation introduced     
through a N-variate covariance matrix          (strictly scale-invariant)

W. Thistleton, J.A. Marsh, K. Nelson and C. T., unpublished (2007) 
(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)

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   
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. (2008) 

4) N-binary-discretized q-Gaussians (asymptotically scale-invariant)
A. Rodriguez, V. Schwammle and C. T., J Stat Mech (2008) P09006 
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for any n>1 and any d-dimensional Bravais lattice)
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