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ABSTRACT  
The main idea used in the paper, is that all that exists, either visible or not, either comprehended or 
not (matter of all kinds, energy of all kinds, space, time, a.s.o.), but also the transformations of these 
states from one into another, are forms of information or things that can be reduced to information, 
where the word information is to be used in its most largely understood way. Hence, in general, any 
transformation of a real physical system or quantity from one state into another, and in particular, 
for example, entropy (as one of the special known phenomena of the real world having the role to 
transform that information from one form into another) are forms of transformation of the 
information.  
The main idea, used during this paper to model the small and large scale phenomena, idea which is 
concerning this infinite quantity of information available around us, is the assumption that the total 
amount of information remains constant, and thus all that exists is permanently created and 
recreated in some kind of cycle or carousel that never stops.  
All the infinite quantity of information initially contained has spread into what we see around us, 
and this is another idea upon which the present paper is built, namely that there is no such thing as 
vacuum in space, but only regions of space containing more diluted and less measurable 
information, only amounts of energy/information that are not detectable or not known yet. This 
information/energy within the space, once deemed as empty space is comprising remains of initial 
information (for example cosmic radiation) and is somehow vibrating around us in ways that are 
rather hard to detect and prove.  
Even so, going out from the consequences of this fact, stating the inexistence of space vacuum and 
using the universal language of mathematics we could try to describe similarities and common 
features exhibited by both, quantum and large scale phenomena. 
The paper is also aiming to provide mathematical ways and solutions to model and link the realities 
within the quantum and the normal scale phenomena worlds, the two being linked with another, 
among others, also as a consequence of the non emptiness of space.  
 
Keyword list Schrödinger’s Equation, wave (probability) function, Fourier Transform, position and momentum of a 
particle, quantity of information, conservation of information 
 

1. INTRODUCTION 

One of the last ideas regarding and explaining the uniformity of the observable Universe (both in average density 
and temperature) is that, at some initial point all main forces known today (strong nuclear force, weak nuclear force, 
electromagnetic force and the force of gravity) were bound together in only one super force containing all four 
forces as one. Then, at some ulterior moment this super force has split into the forces that we now know. 
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In order to better explain the concept of “all that exists” the initial term of Universe has been recently replaced by 
the new concept of Multiverse.  
2. PROBABILITY WAVE FUNCTION, INFINITE NUMBER OF POSSIBLE QUANTUM 
STATES OF A QUANTUM SYSTEM AND TRANSFORMATION BETWEEN STATES OF A 
QUANTUM SYSTEM 

The underlying wave function is calculated by summation or integration over all infinite possibilities of possible 
states described by the particular solutions of the Schroedinger’s equation [4], [5], [6], [7], [8], [9]: 

The solution of the Schroedinger’s equation is: 
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where p is representing the momentum and x is representing the position of the respective quantum particle. 

One can find the general form of the wave equation by super positioning the particular solutions of Schroedinger’s 
equation corresponding to all different certain states, namely: 
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or by integration, using the same solution (1): 
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In the expressions of the wave functions above, obtained by superposition of the solutions (1), A(p) is designating in 
the first case the complex coefficient dependent of the momentum p for the solution (1) in the discrete case scenario, 
and in the second case it is representing the complex continuous function of the momentum p. 

Both of them, should fulfill the normalization condition imposed to the wave equation, which is yielding:  

 
p

pA 1)(
2

, or its correspondent in the continuous case: 1)(
2 





dppA (4) 

The probability that the system corresponding to a wave function is in a certain state is given by the probability: 

  2
)()( pAxP p   (in the discrete case) and   dppAxP p
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)()(  (5) (in the continuous case). 

Considering now two different wave functions, )(x  and )(x , each of them describing a different quantum 

reality:  
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One can calculate the probability of collapse from one of these wave functions into another by calculating the inner 
product in the Hilbert space between the amplitudes corresponding to both wave functions. This is to be done either 
by computing the inner product in the discrete case or by integration in the continuous case scenario, according to 
the formulas below: 


p
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 dppBpAP )()()(  (7) (continuous case) 
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In these both expressions, )( pA is representing the conjugate of the complex number )( pA . 

 

3. ASSUMPTIONS WITH REGARD TO THE TRANSFORMATION OF THE INFINITE 
QUANTITY OF INFORMATION AVAILABLE/ TRANSFORMATION BETWEEN STATES OF 
A REAL WORLD SYSTEM 

One main first assumption made within the paper, is that the amount of information contained in the existing 
Multiverse is actually infinite. This assumption is supported by and also connected with the mathematical idea 
regarding the need for infinity in the Hilbert space. 
The second assumption refers to the fact that the total amount of the infinite information contained in the Infiniverse 
is actually constant.  
This second assumption is being supported by one of the most beautiful results related to the Fourier Transform, 
found in the scientific literature[2], [11], [14], [15], under many names: the Plancherel’s theorem, the Parseval’s theorem 
or the Rayleigh’s theorem, all of them referring to the same fact, namely that the power or energy or information in 
the total amount, calculated for both, origin and Fourier image functions, is preserving, without regard to the 
selected domain (data or spectral domain): 
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Thus, in accordance with these two assumptions in the paper, one can conclude that all that is around us and the 
main laws governing this Infiniverse meaning this amount of infinite information contained in the Infiniverse is both 
infinite and constant, and hence, all the visible and invisible physical phenomena are only transformations or effects 
of transformation of the infinite quantity of information within the Infiniverse from one form into another.   
A third main assumption made within the paper is that this amount of information pertaining to the Infiniverse, 
deemed to be infinite, can be actually integrated over certain dimensions and the respective integrals could be finite 
quantities, thus resulting the carousel of transformation. 
 

4. CONVEYANCE OF THE INFORMATION IN FORM OF SIGNALS 

The respective information is exhibited and conveyed into the real world in form of signals which are, as previously 
stated, either states of information or transformations of the respective states of information from one into another, 
and hence, this fact allows taking over and using the mathematical methods pertaining to the theory of signal 
processing in order to explain and model the phenomena in the quantum and non quantum world. 
Usually, in the Signal Processing theory, the signal is processed and analyzed by calculating its autocorrelation 
function by a certain lag (τ). Then, the signal is analyzed and processed in the spectral (frequency) domain using the 
Fourier Transform of its autocorrelation function which is actually analysis and processing in the power spectrum of 
the signal. The reason for this transformation from data domain into the frequency domain is the fact that most of the 
operations within the power spectrum are more easily to be performed in the spectral domain than in the data (time) 
domain. 

Well knowing the fact that the signal cannot be reconstructed, in general, out of its autocorrelation function alone, 
one can proceed to process the information (signal) contained in the probability wave function of the quantum state 
without using the autocorrelation function of the respective wave function, but simply by using the link between the 
position x of a quantum particle and the momentum p of the respective particle, the two being linked by means of 
the Fourier Transform. 
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representing the Fourier Transform link between the position wave function of the particle )(x , and the 

momentum wave function )(ˆ p of the same particle. 

 
5. SUMMATION / INTEGRATION OVER AN INFINITE NUMBER OF QUANTUM STATES  

From the mathematical analysis it is well known that summation over an infinite number of numbers or the 
integration over an infinite number of states could produce finite limits or finite limits of integrals. One way to use 
this idea in the present paper is by summation of a large finite or even infinite number of functions describing the 
quantum states in any certain region of space or integration over a infinite functions describing the quantum states of 
the components of a real world system. 

All the three assumptions expressed in the section 3 of the present paper can be best mirrored using the suggestive 
figure from below which is expressing that the same total amount of infinite information is being transformed from 
one state into another like in a periodic cycle, and though some of the limits of the integration over certain domains 
may be finite, the total amount of information integrated is not.  

 

Fig. 1 Transformations between domains due to application of the Fourier Transform 
 

The above expressed ideas have a natural correspondence with two different important properties of the Fourier 
transform, first one of which being the Parseval’s theorem regarding the conservation of power between data and the 
spectral domain presented in the section 3, and the second property being the fact that the parity operator related 
with the Fourier transform is a four periodic, meaning that: 

Intergration due to Fourier 
Transform over the entire 
data domain ( -x, between    -
∞ and +∞) yielding the finite 
limit value B in the spectral 
(momentum) domain of F3 

 

The result corresponding to 
the integration due to Fourier 

Transform over the entire 
spectral (momentum) domain) 
of F4, being the same as the 
data domain of the position x 

between -∞ and +∞ 

Integration due to Fourier 
applied to the result above, 

yielding an infinite quantity (-
∞) in the (-x) domain of the F2 

 

Integration due to Fourier 
Transform of f, over the entire 
data domain (position x of the 
particle between -∞ and +∞), 
yielding a limite of finite value 
A in the spectral (momentum) 

domain 
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In order that the normalization condition (4) is fulfilled for a certain probability wave function )(x , it is necessary 

that 0)(lim x  when x . However, this condition may be not always satisfied, meaning that in this 

case 




))(lim(
2
dppA . In this case, instead of a wave function of a particle, one can refer to this 

as to a particle flux or a wave packet. This very existence of wave packets is explaining why when calculating the 
Fourier transform integrals, the obtained result is infinite. 
 

6. CONCLUSIONS 

The paper is combining more assumptions, namely that any transformation in the physical world can be approached 
as a transformation of information that can be addressed using the signal theory with the additional assumption of 
conservation of the infinite quantity of information, that is to say paper is making use of the important result of the 
energy conservation between when moving from the data domain to the spectral domain, result known in the 
scientific literature as the Parseval’s theorem. The paper is also using an important result which is referring to the 
four times periodicity of the Fourier transform.  

Based on the use of the Fourier transform when moving from the data domain to the spectral domain, the paper is 
inferring that based on all these above assumptions, and knowing the wave probability function, one can calculate 
the amount of information in any certain region of space. 

Based on the Fourier transform and integrating the amount of information in the data or in the spectral domain it is 
mirrored in a suggestive figure the cycle of the four times Fourier transformation . These transformations are made 
assuming that the wave probability functions in the respective regions of space are known and furthermore, based on 
the known fact that there is no such thing as vacuum space, every region of space containing either some form of 
matter or some form of energy. 
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