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Abstract: In information theory the binary digit (bit) is the most 
common unit of information. But there are other units of 
information, f.e. the natural digit (nit).  It is defined as log2 e (≈ 1.443) 
bits, where e is the base of the natural logarithm.  
In this paper it shall be shown, how »Plancks constant« h can be 
identified as the natural digit. The key to it is the relatively unknown 
“Thermodynamics of the Isolated Particle” developed by the 
physicist Louis DeBroglie in 1960.  

 
 
1. Introduction 
 
In 1990 the well-known physicist John Archibald Wheeler suggested that 
information is fundamental to the physics of the universe and that the 
laws of physics could be cast in terms of information. This view became 
known as the »It from bit-doctrine«. [1] It symbolizes the idea that all 
physical things are information-theoretic in origin. This doctrine has 
gained renewed interest when in 1999 the physicist Anton Zeilinger 
proposed an information-theoretic principle that might serve as a 
foundational principle for quantum mechanics.[2]   
This principle states that an elementary system carries one bit of 
information. It implies the existence of an  randomness that turns out to 
be, in principle, irreducible, which means, it  cannot be reduced to hidden 
properties of the system, otherwise the system would carry more than a 
single bit of information. 
According to Zeilinger this principle can help us to answer Wheeler’s 
question “Why the quantum?’’ [3] If we apply this principle to quantum 
mechanics it appears as a fundamental limit of what can be said about the 
Universe. Since what can be said has to be expressed in propositions and 
since the most elementary statement is a single proposition, quantization 
follows if the most elementary system represents just a single proposition.  
In brief, Zeilinger's principle suggests that the quantization observed in 
quantum mechanics could be bound to information quantization, that is, 
one cannot observe less than one bit, and what is not observed is by 
definition “random”.  
In this paper a formalism is presented which supports this principle.   
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2. Brillouin’s Equations 
 
Léon Nicolas Brillouin applied information theory to physics and coined 
the concept of »negentropy« to demonstrate the close relationship between 
entropy and information. This relationship between thermodynamic 
entropy S  and information-theoretic entropy H can be calculated by using 
the corresponding equations.[4] 
 
S = k lnZ  
 

  (1) 

where k is the »Boltzmann constant« (i.e. k = 1.38 x 10-13 erg/grad) and the 
term Z represents the measure of  states of equal probabilities.  

These equations, equation (1) and equation (2), allows us to determine the 
decrease of thermodynamic entropy S if the information-theoretic entropy 
H increases on the smallest possible amount of just one bit. This leads to 
following specific value: 
  

µ = S/H = k ln2 = 0.956… x 10-13 erg/grad 
 

(3) 

In brief, the value of µ describes the thermodynamic change of entropy S*  
given by one bit. 
 
S* =  0.956… x 10-13 erg/grad (4) 
 
In connection with the »Thermodynamics of the Isolated Particle« 
developed by Louis De Broglie after 1960 we can use this specific value of 
S*, that is equation (4), to calculate the “quantum of action” that is given 
by one bit as well.   
 
 
3. De Broglie’s Hidden Thermodynamics 
 
Like Einstein, Louis de Broglie was convinced, that quantum mechanics 
was only a statistical theory that does not give a true picture of physical 
reality.  
Taken up his old ideas of wave mechanics de Broglie developed them 
considerably by introducing a particle moving in a sort of quantum 
potential far away from every other particle. He thus called the result of 
this development the »Thermodynamics of the Isolated Particle«. [5], [6] It 
is an attempt to bring together three principles of physics: the principles of 
Fermat, Maupertuis, and Carnot. It was De Broglie's final great idea.  
 
 
 
 

H = ld Z = lnZ/ln2 (2) 
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By this thermodynamics he could precise the entropy S of the state of such 
an isolated particle, which led him to postulate following equation, where 
k and h are respectively Boltzmann and Planck constants. 
  

k

S

h

A =
 

(5) 

 
Just this equation (6) offers the possibility to determine the “quantum of 
action” connected with one bit.  
 

A* = 
k

hS *
    

(6) 

 
If we apply equation (6) to S* we get a bit-like quantum of action, as shown 
in equation (7). 
 
A* = 4,592… x 10-27 ergsec (7) 
 
But what is the meaning of this value A* ? 
 
 
4. Natural Digit  = Planck Constant ? 
 
Value A* was so close to the Planck constant h, that it was near at hand to 
take a closer look at the relationship between information  theory and the 
physical term of action.  
And in fact, if we multiply this bit-like amount of action A* in equation (7) 
with the natural digit (~ 1.443… bit) we get exactly the same value like the 
Planck constant h (eq. 8).  
 
h = 6,626 …x 10-27 ergsec (8) 
 
A* x 1,443 =  6,626… x 10-27 ergsec (9) 
 
At the first sight, this equality between (8) and (9) may appear as trivial,  
because De Broglie’s equation (5) already implicitly presupposes its truth, 
but it could be an important insight about the most deep nature of the 
Universe as well: If the natural digit (nit) is the fundamental modus operandi 
how the Universe processes its internal information then the quantum of 
action (i.e. Plancks constant) is nothing else than the physical resp. visible side 
of this process.   
 
h = A* x log2 e (10) 
 
In other word, it and nit would not be two different aspects of reality, but 
two sides of the same coin that are intimately bound together in Plancks 
constant.   
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