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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):
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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)



G
.L

. F
er

ri,
 M

.F
.R

. S
av

io
an

d
A

. P
la

st
in

o
P

hy
si

ca
A

 3
89

, 1
82

9 
(2

01
0)

 



G
.L

. F
er

ri,
 M

.F
.R

. S
av

io
an

d
A

. P
la

st
in

o
P

hy
si

ca
A

 3
89

, 1
82

9 
(2

01
0)

 



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) 

tectonic 
seisme

volcanic 
seisme

volcanic 
seisme



Dictyostelium
 

discoideum
 

(cells):

1 1
2 2 22 1

1
(0)2( )

 1 ( 1)  
2

a

q
a

v PP v
v v q v







  




 
 
  

             

A.M. Reynolds, Physica
 

A 389, 273 (2010) 

vegetative

q = 5/3
starved

q = 2

http://images.google.com.br/imgres?imgurl=http://genome.imb-jena.de/dictyostelium/images/interaptin.jpg&imgrefurl=http://genome.imb-jena.de/dictyostelium/dicty_head.html&usg=__OTVAHF9Uf_SlqV3c-GS_UDNyS1g=&h=400&w=400&sz=20&hl=pt-BR&start=1&sig2=s376i6IMmHhwQJvxyMLZAw&um=1&tbnid=wh_7hahgK8y7NM:&tbnh=124&tbnw=124&prev=/images%3Fq%3DDictyostelium%2Bdiscoideum%26hl%3Dpt-BR%26rlz%3D1T4SNYI_enBR310BR310%26sa%3DN%26um%3D1&ei=cn-pSrSYGc-LjAfr5cjoBw


O. Afsar
 

and U. Tirnakli
 

(2010) 1001.2689 [cond-mat.stat-mech]



O. Afsar
 

and U. Tirnakli
 

(2010) 1001.2689 [cond-mat.stat-mech]



O
. A

fs
ar

an
d 

U
. T

irn
ak

li
(2

01
0)

 1
00

1.
26

89
 [c

on
d-

m
at

.s
ta

t-m
ec

h]



       2     q 



A. Celikoglu, U. Tirnakli and S.M.D. Queiros (2010),1003.0361 [cond-mat.stat-mech]
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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
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THEORY OF PROBABILITIES

ENTROPY FUNCTIONALENERGY
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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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see K.P. Nelson and S. Umarov, 0811.3777 [cs.IT]
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LÉVY DISTRIBUTIONS:
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(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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