
D. Prato and C. T., Phys Rev E 60, 2398 (1999) 

q-GAUSSIANS: 
2

2( / )
1
-1

1( )               ( 3)
1 ( -1) ( / )

q
x

q
q

p x q
q x

e σ

σ

−∝ ≡ <
⎡ ⎤+⎣ ⎦



A. Rodriguez and C. T. , J Stat Mech P12027 (2014) 



q - GENERALIZED CENTRAL LIMIT THEOREM: 

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

1[ ( )]

    

[ ]( )  ( )  = ( ) 

                                                               

-Fourier trans

               ( )            
  
                      

1

form:

ix ix f x
q q q q

q
F f f x dx f x dx

q

q

e eξ ξξ
∞ ∞

−∞ −∞

−
⊗≡

≥

∫ ∫

                 (nonline    ar!)

For q<1 see K.P. Nelson and S. Umarov, Physica A 389, 2157 (2010) 



( )

1
2

1
2

 

2
12 2(1 ) 2(1 )

1

1

1

1

22 

1         
3

3 3                      ( )
8 8

12
1

3(3 ) (1 )
2(

          

q

q
q

q qq
q q

q

q

t
q q

q
where q

q

q Fouri

q q
and K q

C C

q
qq q

with C

erTransform
C
e e βββ ω

β β β
β

πΓ

Γ

−

−
−

− − −

−−⎡ ⎤
=⎢ ⎥

⎢ ⎥⎣ ⎦
+=
−

⎡ ⎤− −= ⇔ = ≡⎢ ⎥
⎢ ⎥⎣ ⎦

⎛ ⎞
⎜ ⎟−⎝ ⎠

−− −

=

−

            1

1 )

                                                 1

3
2( 1)

                            1 3
11

1

if q

q

if q

q
q

if q
q

q

π

πΓ

Γ

⎧ ⎫
⎪ ⎪
⎪ ⎪<
⎪ ⎪⎛ ⎞
⎪ ⎪⎜ ⎟−⎝ ⎠⎪ ⎪
⎪ ⎪=⎨ ⎬
⎪ ⎪⎛ ⎞−⎪ ⎪⎜ ⎟⎪ ⎪−⎝ ⎠ < <⎪ ⎪⎛ ⎞⎪ ⎪− ⎜ ⎟⎪ ⎪−⎝ ⎠⎩ ⎭

invertible 		(q1 ≥q≥1)



Heisenberg-like uncertainty 

( )

1
2

1
2

2
1 2(1 )

3 ( )
8

q

q
q

q
q

q K q
C

β β

−

−
−

−

⎡ ⎤−= ≡⎢ ⎥
⎢ ⎥⎣ ⎦

S.M.D. Queiros and C. T., AIP Proc 978, 21 (2007) 

		
Consequently,	for	fixed	q<2,	
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	(β >0)
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q = 1+ Q −1
γ (3−Q)
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STANDARD MAP  (Chirikov 1969) 

Particle confinement in magnetic traps,  
particle dynamics in accelerators,  
comet dynamics,  
ionization of Rydberg atoms,  
electron magneto-transport 

pi+1 = pi − K sin xi  (mod  2π )
xi+1 = xi + pi+1         (mod  2π ) 
                          (i = 0,1,2,...)
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analytical curve 
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