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Abstract. The emergence of the superconducting state must obey to a variational 
principle representations, as considered in the classical schemes, the invariance of the 
extremum values, according to the use of thermodynamical functions, will suggest an 
internal coherence governing the jumps realized by the symmetries, against the non-
univoc determination permitted by the variations of the thermodynamical parameters. 
The uncertainties for macroscopic states must be associated to the existence of 
“macroscopicity levels”, considering the interaction between cooled and cooling, the 
macroscopic state of each one, will be considered as a combinatory length scales 
interactions. The reversed role between cooled and cooling suggests that near transition 
point Eδ  will be spent in ∆Γ2c . The thermodynamical functions are obtained each from 
other by the uncertainty principle. 
 
Keywords: superconductivity, length scales temperature, uncertainty principle. 
 
Manuscript received 21.02.06; accepted for publication 23.10.06. 

 
 
 

 
1. Introduction 

We try by this essay to realize an uncertainty principles 
dealing with finite variation of thermodynamical 
parameters, in accordance with the fact that the 
transition will be described by the ratio of thermo-
dynamical length scales of temperatures represented as 
extremums of the thermodynamical functions. 

2. Definitions 

The importance of the length scales temperatures as 
dealing with measurement processes was revealing that 
in general the macroscopic state could be considered as a 
combinatory length scales interactions, characterizing 
the critical point of transition. As defined by Landau [1]  
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The action of “cold” is formulated as converging 
deterministically to the appearance of complex pseudo 
vector, when writing,   
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The function )(τTT =  expresses the absolute scale 
of the temperature. τ  must be chosen in such a way that 
propagation of  superconducting state must be seen as 
simple as possible, means governed by a variational 
principle held on E, W, F, 

( ) ( ) ( ) PSVPVS WFE ,,, δδδ == . 

The indeterministic description concerning the 
propagation of superconducting state began by the non-
existence of the derivative as 
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According to this view, the relation [2] 

TQ∆∆ ~      (3b)  

rises. 
During the propagation, near the transition point, 

the deterministic description as hopped is called to 
assume a jump. (3b) will be rewritten as STT ∆∆ ~  and 
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ST∆∆  ~ 7.63828×10−12. This uncertainty seems 
informing that in the neighbourhood of transition, as to 
our knowledge about the temperature of the body, will 
be lost under a given degree of precision. 

As viewed at this level, the thermodynamical scale 
of temperatures will not follow the law (1). It will be 
written: 
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Ŝ  is equivalent to multiply by ∆Γln . Those 

considerations makes that the entropy near the transition 
point, will be well known when T is lost. The functions 
lnTn( τ) are polynoms. 

The situation is so, when the difference between 
temperatures of Helium (He) and Mercury (Hg) in the 
Kammerling-Onnes experiment is in the order of 
7.63828×10−12. Cooling every time seems to be limited 
by the interaction between length scales of temperatures. 

The free energy will be denoted  

TScF −∆Γ−= 2 .  (6)  

This law seems signifying the equivalence 
statistical weight-cold, which regularize the relation 
between the cooled and cooling. ∆Γ− 2c  is expressing 
the reversion of cold. 

Equation (4b) is rewritten as 
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This expression shows that the interaction between 
two temperature length scales T and τ  is governed by 
the potential ( ) ( )( )τTT lnln∆Γ− , we write it ( )τ,Ts . 
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∂
∂  gives the momentum causing the 

uncertainties of T∆  on the temperature and S∆  on the 
entropy. 

3. The thermodynamical function expressions  

We must have the following notation  
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This expression is replaced by an expansion Series 
hold on E and S as follows 
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which is the expression of ( ) ( ) ( )[ ]ττττ δδδ STTSE +== 0
 

for ( ) 0
0
==ττδE , we’ll have 

( ) ( )τττττ δδ STTSF T −−=∆ == 0, , which implies that 
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seems not reaching zero in the same time but will be 
linked by FEδδ  as . 

The variation of the free energy, generating 
propagation of order parameter, when near the transition 
point Eδ  will be spent in ∆Γ2c , meaning the existence 
of intrinsic states of the order parameter, where the roles 
between cooled and cooling are reversed. 

The expressions FE∆∆  must mean an 
indetermination concerning the free energy density 
submitted to a length scale temperatures interaction. 

4. Conclusion 

The interaction between length scales of thermo-
dynamical parameters, may be considered as a 
measurement process, inducing a non-deterministically 
picture, and breaks the fence between cooled and 
cooling, which will be expressed as the appearance of 
macroscopic levels for each one. 

According to this, the action of cold will be limited 
by the levels of macroscopicity of the sample, near the 
transition point. It seems that the ranks of 
macroscopicity will depend on the standard scale τ , 
which itself is under the action of T, then becoming an 
own results. The thermodynamical functions will have 
not objective picture but will be obtained as uncertainties 
each from other. 
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