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Universal risk function: 







INTEROCCURRENCE TIME DISTRIBUTION OF DECLUSTERED SEISMIC DATA 
(GREECE, 1976-2009) 
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In treating of the canonical distribution, we shall always suppose the 
multiple integral in equation (92) [the partition function, as we call it 
nowadays] to have a finite valued, as otherwise the coefficient of 
probability vanishes, and the law of distribution becomes illusory. This 
will exclude certain cases, but not such apparently, as will affect the 
value of our results with respect to their bearing on thermodynamics.  
It will exclude, for instance, cases in which the system or parts of it 
can be distributed in unlimited space […]. It also excludes many cases 
in which the energy can decrease without limit, as when the system 
contains material points which attract one another inversely as the 
squares of their distances. […]. For the purposes of a general 
discussion, it is sufficient to call attention to the assumption implicitly 
involved in the formula (92). 



Laszlo TISZA  
 
Generalized Thermodynamics 
(MIT Press, Cambridge, Massachusetts, 1961) 
 
 

The situation is different for the additivity postulate 
Pa2, the validity of which cannot be inferred from 
general principles. We have to require that the 
interaction energy between thermodynamic systems 
be negligible. This assumption is closely related to 
the homogeneity postulate Pd1. From the molecular 
point of view, additivity and homogeneity can be 
expected to be reasonable approximations for 
systems containing many particles, provided that the 
intramolecular forces have a short range character. 



Peter LANDSBERG 
 
Thermodynamics and Statistical Mechanics (1978) 
 

The presence of long-range forces causes important 
amendments  to thermodynamics, some of which are not fully 
investigated as yet.  
 
Is equilibrium always an entropy maximum?  
J. Stat. Phys. 35, 159 (1984) 
 

[...] in the case of systems with long-range forces and which 
are therefore nonextensive (in some sense) some 
thermodynamic results do not hold. [...] The failure of some 
thermodynamic results, normally taken to be standard for 
black hole and other nonextensive systems has recently been 
discussed. [...] If two identical black holes are merged, the 
presence of long-range forces in the form of gravity leads to a 
more complicated situation, and the entropy is nonextensive. 
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dipole-dipole 

Newtonian gravitation 

  

V (r) ∼ − A
rα      (r →∞)        ( A > 0,   α ≥ 0)

                        integrable if       α / d >1       (short-ranged)
                non-integrable if  0 ≤α / d ≤1        (long-ranged)

      HMF                
(inertial XY model) 

CLASSICAL LONG-RANGE-INTERACTING MANY-BODY HAMILTONIAN SYSTEMS 

 

α -XY, α -Heisenberg 
and α -FPU models


