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3 consequences of 
Mathematization	



•  Social	


– Social exclusion	



•  Epistemological	


– Transformation of the meaning of 

« explanation »; Algorithmes et automates cellulaires 
vs équations différentielles	



	


•  Ontological 	



– Desubstantialization	





Vanishing substances	



•  Mechanical cause of gravity	


•  Ether	


•  Concept of Mass	


•  Lorentz contraction	


•  Spin	


•  Algorithmes vs équations différentielles	





La puissance heuristique des analogies: 	


de la syntaxe à la sémantique	
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Limits: 
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Rayleigh-Jeans 
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Boltzmann’s Principle 
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S = k lnW . 



Entropy of radiation 
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S − S0 = k ln(V /V0 )E /hν
 

 

 

Entropy of a gaz 
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S − S0 = k ln(V /V0 )n . 



formal Analogy implies: 
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E = nhν  



Fluctuations (1904)
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Fluctuations of Planck radiation (1909) 
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8πν 2 ρ
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“the first term, if present alone, would yield a fluctuation
of the radiation energy equal to that produced if the
radiation consisted of point quanta of energy 

€ 

hv moving
independently of each other”

“the next stage in the development of theoretical physics
will bring us a theory of light that can be understood as a
kind of fusion of the wave and emission  [read: particle]
theories of light



Energy Fluctuations in a solid (1911) 
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Zq =
E
hv

 = average number of photons in the solid  
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Z f = 3nN  = total number of degrees of freedom in the solid  

N = Avogadro number  



one sees from this equation that the system’s relative
energy fluctuations, wh ich are produced by the irregular
thermal motion, result from two completely different
causes”  [the second term ] i s the only fluctuation
according [to classical mechanics while the first term
should be absent though it i s the one obtained from the]
quantum hypothesis, according to which energy consists of
quanta of magnitude 
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hv, which change their location
independently of each other



Fluctuations in the number of molecules 
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Δν  =average number of  molécules 
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nν in energy range 
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zν  = number of phase cells in energy range 

€ 

ΔE  



“the square of the average relative fluctuation of th e
molecules is composed additively of two terms. Only the
first of these would be present if the molecules were
independent of each other.”



Louis de Broglie, C.R. Nov. 1922	










