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Amrit S. Sorli* & Davide Fiscaletti 
 

Abstract 
Experimental data confirm relative rate of clocks in different inertial systems is valid for all observers. 
Clocks run in a quantum vacuum, their relative rate depend on velocity of a given inertial system and on 
the strength of gravity in the region where the clock under consideration “ticks”. In order to explain the 
validity of relative clocks rate for all observers the proposal here suggested is that all observers are 
function of some primordial vacuum into which quantum vacuum exists. This fundamental vacuum can 
be described with three-dimensional Euclid space where each point of the space has a potential function 
of observation. Wherever in quantum vacuum scientist exists fundamental vacuum observes through his 
organism and experience changes in quantum vacuum. In this sense fundamental vacuum acts through 
every human organism as the observer and is indeed the absolute reference frame for all changes. 
 
Key words: inertial system, observer, relative reference frame, absolute reference frame, quantum 
vacuum, fundamental vacuum. 
 
 

1. Necessity of introduction of fundamental vacuum 

 

Known universe consists on quantum vacuum, mass and elementary particles. Experimental data 

confirm relative rate of clocks in different inertial systems is valid for all observers. If the 

observer would be constituted from elements of known universe he/she would not be able to 

experience validity of relative rate of clocks because he/she would be influenced by the same 

elements as clocks are influenced. This “thought experiment” supports the idea that observer is 

the function of some fundamental vacuum into which quantum vacuum is contained. This 

fundamental vacuum can be described with three-dimensional Euclid space where each point of 

space has a potential function of observation. In this sense observer as fundamental vacuum is the 

absolute reference frame for all other reference frames which are relative to the fundamental 

vacuum.  

 

Observer is not contained in the brain; it is not that every scientist has its own observer. Observer 

is the function of primordial vacuum acting through the human brain via quantum vacuum: 

 

fundamental vacuum – quantum vacuum – microtubules of the brain – observer 

 

This view is close to the Penrose view which considers that human consciousness is the result of 

quantum gravity acting on the microtubules of the brain [1,2]. We suppose observation and 
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human capacity to be conscious have both origin into fundamental vacuum. Quantum vacuum is 

only an “information medium” between fundamental vacuum and human brain.  

2. Observer as an absolute frame of reference and proper time tau  

 
Experimental data confirm for the observer O at rest time t  as a numerical order (sequence) of 

material changes and proper time   are equal:  

 

                                  t                                                 (1) 

 

For an observer O’ moving with a velocity v  for a time t  with respect to the observer O (where 
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On the basis of equations (1) and (2), it follows:  
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Formalism (3) shows that the proper times  and ' of the observers O and O’ are the only real 

measurable times that exist in primordial vacuum as an absolute frame of reference. Fundamental 

vacuum is timeless in a sense that in fundamental vacuum there is no change and so there is no 

time; time emerges in quantum vacuum as a numerical order (sequence) of change [3,4]. 

 

Let us have an observer in an inertial system and three other inertial systems where all four are in 

regions with different gravity; rate of clocks in all four inertial systems is different. 
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FIG.1 Observation as a property of fundamental vacuum 

For a given observer clocks’ rate in all four inertial systems are real proper times ''','',',  of 

a single inertial system that moves in a quantum vacuum. Observer itself is not part of any 

inertial system and also not part of quantum vacuum. He/she has origin beyond quantum vacuum 

into fundamental vacuum and so his/her experience of relativity of proper times ''','',',   is 

independent of quantum vacuum which influences clocks rate. 

 

 

3. Observer as a research tool for discovery of inner psychological time 
 

Observer has ability to observe not only outer physical world, he/she can also observe inner 

world and discover that linear time “past-present-future” is a psychological frame through which 

he/she experiences run of material changes and their proper time which he/she measures with 

clocks. This discovery is a key for understanding that time is not a 4
th

 dimension of space, that 

space-time is merely a mathematical model; fundamental arena of the universe is a timeless 

fundamental vacuum. Observer who is aware of psychological time has also developed atemporal 

experience beside temporal experience: 

 

temporal experience 

change – perception – experience in the frame of psychological time 

 

atemporal experience 

change – perception – direct experience without influence of psychological time 

 

Observer who has developed ability to attain atemporal experience is free from the impact of 

psychological time on human experience which is, from the evolutionary point of view, the main 
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barrier for deeper understanding of the universe, life and human being itself. Universe and life are 

timeless phenomena as predicted by Einstein and Gödel [5]. 

 

 

4. Fundamental vacuum as a hidden variable of quantum entanglement 
 

The question arises: “Has fundamental vacuum ability to observe and be aware of change in 

quantum vacuum also without human organism being its “organ for observation?” In the context 

of our approach, we suppose yes, fundamental vacuum is self-aware and aware of what happens 

into it. Human vacuum is here incorporated in Einstein’s view of quantum entanglement. Einstein 

used to say: “God does not play dice.” Here we suppose Einstein is right, fundamental vacuum is 

a hidden variable, an immediate information medium of quantum entanglement.  

 

Fundamental vacuum has no ability of energy transfer; its domain is information transfer which is 

immediate. In the view here suggested, information transfer by quantum entanglement via 

fundamental vacuum does not require energy transfer. Information reaching from fundamental 

vacuum into quantum vacuum has ability to generate energy transfer which is required for 

behavior of elementary particles according to quantum entanglement.  

 

To be explicit let us consider the classical example of EPR-type experiment given by Bohm in 

1951 [6]. We have a physical system given by a molecule of total spin 0 composed by two spin ½ 

atoms in a singlet state:  

       vuvuxfxfxx
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 are non-overlapping packet functions, 
u  are the eigenfunctions of the spin 

operator 
1

ˆ
zs  in the z-direction pertaining to particle 1 and v  are the eigenfunctions of the spin 

operator 
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. Let us 

suppose to perform a spin measurement on the particle 1 in the z-direction when the molecule is 

in such a state. And let us suppose moreover that we obtain the result spin up for this particle 1. 

Then, according to the usual quantum theory, the wave function (6) reduces to the first of its 

summands:  

 

                          vuff 21                               (7) 

 

The result of the measurement carried out on the particle 1 leads us to have knowledge about the 

state of the unmeasured system 2: if the particle 1 is found in the state of spin up, we know 

immediately that the particle 2 is in the state v  which indicates that the particle 2 has spin down. 

But this outcome regarding particle 2 depends on the kind of measurement carried out on particle 

1. In fact, by performing different types of measurement on particle 1 we will bring about distinct 

states of the particle 2, and this means that as regards spin measurements there are correlations 

between the two particles. A measurement on one of the two particles automatically fixes also the 
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state of the other particle, independently from the distance between them. Although the two 

partial systems (the particle 1 and the particle 2) are clearly separated in space (in the 

conventional sense that the outcomes of position measurements on the two systems are widely 

separated), indeed they cannot be considered physically separated because the state of the particle 

2 is indeed instantaneously influenced by the kind of measurements made on the particle 1. 

Bohm’s example shows therefore clearly that entanglement in spin space implies non-locality and 

non-separability in Euclidean three-dimensional space: this comes about because the spin 

measurements couple the spin and space variables.  

 

As we have illustrated through Bohm’s example, the surprising fact regarding the quantum 

entanglement lies in the  fact that the results of the measurement of the spin of two particles are 

100% correlated, if for both particles we measure the spin along the same direction, but the two 

particles have not a spin before a measurement. According to Bell’s theorem, it is not possible to 

interpret all the correlations between the two particle regarding the spin measurements by 

assuming that the two particles are born with the relative instructions about how to behave. But 

then in what way can we interpret the fact that the measurement of a particle defines in what state 

the other particle is found, independently from the distance? In 1935, after EPR’s work, Bohr 

suggested that the two entangled particles, independently from their distance, continue to 

constitute an unity, a single system: the two particles have not an autonomous existence. 

According to the view suggested in this article, this Bohr’s interpretation can receive a natural 

basis if a timeless fundamental vacuum is introduced as the medium of immediate information 

transfers responsible of quantum entanglement.  

 

According to the previsions of quantum theory, in EPR-type experiments there is not a speed of 

transmission of the information. If the state of second particle changes instantaneously after the 

measurement on the first particle, this fact does not imply a transmission of the information at a 

higher speed than light speed because we can not influence the outcome of the first measurement. 

According to the authors, the information between two particles in EPR-type experiments is 

instantaneous because, at the most fundamental level, the background of physics is a timeless 

fundamental vacuum. A timeless fundamental vacuum can be introduced as the hidden 

background which determines (and is responsible of) the quantum entanglement. In this picture, 

the state of the particle 2 is instantaneously influenced by the kind of measurements regarding the 

particle 1 because, at the most fundamental level, the physical reality is a timeless fundamental 

vacuum which acts as an immediate information medium. It is the medium of a timeless 

fundamental vacuum which produces an instantaneous connection as regards the spin 

measurements between the two subatomic particles of Bohm’s example. At the level of 

fundamental vacuum, information transfers are immediate and time does not exist. The 

immediate transfer of information characterizing the fundamental vacuum becomes explicit into 

upper levels of physical reality, before all in a three-dimensional quantum vacuum (whose 

domain is represented by energy information transfers between quanta of space having the size of 

Planck volume and, in this upper level, time exists only as a numerical order of material changes) 

and, later on, in the ordinary space-time we experience.  

How can one develop the link between the timeless fundamental vacuum and the three-

dimensional quantum vacuum? In this regard, according to the authors, the idea of Bohm’s 



Prespacetime Journal| January 2012 | Vol. 3 | Issue 1 | pp. 50-59 

Sorli, A. S.  Observer Is Absolute Reference Frame Originated Inside Fundamental Vacuum 

 

 
ISSN: 2153-8301  Prespacetime Journal 

Published by  QuantumDream, Inc. 
www.prespacetime.com 

 

55 

quantum potential is the easiest and most general way to introduce quantum non-locality and thus 

the immediate information transfers.  In virtue of its mathematical expression, which is  
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(where R is the amplitude,   is Planck’s reduced constant, m is the mass of the particle under 

consideration) in the case of one-body systems, and  
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for many-body systems (such as the case of EPR-type experiments), the quantum potential can be 

considered as the crucial entity which is able to reproduce the idea of the immediate action, and 

thus of the immediate transfer of information, in the quantum world. The mathematical 

expression of the quantum potential indicates that its action is like-space, namely creates onto the 

particle a non-local, instantaneous, immediate action. In a double-slit experiment, for example, if 

one of the two slits is closed the quantum potential changes, and this information arrives 

instantaneously to the particle, which behaves as a consequence. According to the authors, the 

fact that the action of quantum potential on a particle is like-space means that the medium of 

space has clearly a crucial role in determining the motion of a subatomic particle. On the basis of 

the formulas (8) and (9), one can say that it is space the medium responsible of the behaviour of 

quantum particles. Considering the double-slit experiment, the information that quantum 

potential transmits to the particle is instantaneous just because it is a spatial information, is linked 

to the three physical coordinates of space. The mathematical expression of the quantum potential 

contains the idea of space as an immediate information medium in an implicit way [7].  

Moreover, according to the authors, the concept of space as an immediate information medium 

derived from bohmian quantum potential can be developed into the concept of a timeless space as 

an immediate information medium where time exists only as a numerical order of material 

change by introducing the symmetrized quantum potential. According to a recently suggested 

interpretation, the most appropriate mathematical state to reproduce the immediate information 

transfers between subatomic particles in EPR-type experiments is the symmetrized quantum 

potential [8]. In the case of a system of N particles the symmetrized quantum potential assumes 

the form 
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where 
1R  is the amplitude function of the wave-function /

1
1iS

eR  describing the forward-time 

process and 
2R  is the amplitude function of the wave-function /

2
2iS

eR  describing the time-

reverse process. On the basis of equation (10), we can explain non local correlations in many-

body systems – and thus EPR experiments - in the correct and appropriate way (namely also if 

one would imagine to film back the process of these correlations). The symmetrized quantum 

potential is characterized by two components, the one regarding the forward-time process, the 

other regarding the time-reverse process. The first component of the symmetrized quantum 

potential,  
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which regard the forward-time process and coincides with the original Bohm’s quantum 

potential, is the component which expresses the immediate action of space on quantum particles 

and thus produces observable effects in the quantum world (as regards the observable effects of 

Bohm’s quantum potential, the reader can find details in the results obtained, for example, by 

Philippidis, Dewdney, Hiley and Vigier about the classic double-slit experiment, tunnelling, 

trajectories of two particles in a potential of harmonic oscillator, EPR-type experiments, 

experiments of neutron-interferometry [9, 10]). The second component 
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reproduces in the appropriate way the time-reverse process of the instantaneous action: it 

guarantees that the quantum world can be interpreted correctly with the idea of space as an 

immediate information medium if one would imagine to film the process under consideration 

backwards. The opposed sign of the second component with respect to the physical first 

component (namely with respect to the original Bohm’s quantum potential) can be interpreted as 

a consequence of the fact that the measurable time exists only as a measuring system of the 

numerical order of material changes: the mathematical features of the second component of the 

symmetrized quantum potential imply that it is not possible to go backwards in the physical time 

intended as numerical order of physical events [11].  

 

The idea of the symmetrized quantum potential implies that the energy transfers which are 

required in order to explain and reproduce the behaviour of subatomic particles in the quantum 

domain take place in a spatial background where time emerges a numerical order of material 

changes. As regards quantum entanglement, we have therefore the following scheme of levels 

 

fundamental (timeless) vacuum – symmetrized quantum potential’s background (where 

time emerges as a numerical order of material changes) – ordinary space-time we 

experience. 
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In EPR-type experiments a fundamental timeless vacuum is the fundamental reality and is a 

domain which acts as an immediate information medium; from this level, a symmetrized 

quantum potential’s background emerges, which is an upper level of physical reality in which 

time exists only as a numerical order of material changes (the first component of the symmetrized 

quantum potential makes physical space an “immediate information medium” which keeps two 

elementary particles in an immediate contact, while the second component of the symmetrized 

quantum potential reproduces, from the mathematical point of view, the symmetry in time of this 

communication and implies the fact that time exists only as a numerical order of material 

changes); finally, from the symmetrized quantum potential’s background, other upper physical 

level emerge, and in particular the ordinary space-time manifold we experience.  

 

As regards the existence of a fundamental vacuum and upper levels of physical reality, the 

interesting perspective is opened that a realistic concept of the vacuum completes and 

complements in some way Einstein’s theory of relativity. Relativity theory views space-time as 

relative and dynamic, interacting with matter and energy. It is the “background” against which 

the events of the manifest world unfold. But the origins of this background are not accounted for 

in relativity theory: space-time is simply “given,” together with matter and energy. This is much 

the same in the currently elaborated TOE’s (so-called theories of everything). TOEs would be 

truly theories of everything only if they were “background independent”; that is, if they did not 

merely assume the presence of space-time, but showed how it arose in the universe. The TOEs 

developed to date, based for the most part on string and super-string theories, cannot do this. For 

example, even the highly accomplished M-Brane version of superstring theory advanced by 

Edward Witten in 1995 fails to provide an answer to this question.  

 

The current impasse of theoretical physics points towards the need to recognize a deeper floor of 

the universe. “If we are ever going to find an element in nature that explains space and time,” 

Princeton physicist John Wheeler asserted, “we surely have to find something that is deeper than 

space or time — something that itself has no location in space or time” [12].  

 

There is also independent evidence speaking to the reality of a cosmic vacuum. Since Einstein 

published his general theory of relativity in 1915, important evidence has come to light regarding 

the existence of a medium that would underlie the observable manifestations of the universe. 

Initially this cosmic medium was identified with space itself. In the nineteenth century, 

mathematician William Clifford suggested that small portions of space are analogous to little hills 

on a surface that is, on average, flat; the ordinary forces of geometry do not hold for them. The 

property of space to be curved or distorted, he said, is continually being passed on from one 

portion of space to another after the manner of a wave. This variation in the curvature of space is 

what really happens when matter moves. Thus in the physical world nothing else takes place but 

this wavelike variation [13].  

 

In his 1930 paper “The Concept of Space” Einstein himself underlined, “We have now come to 

the conclusion that space is the primary thing and matter is only secondary; we may say that 

space, in revenge for its former inferior position, is now eating up matter” [14]. A few years 

following the publication of Einstein’s thought, Erwin Schrödinger restated the basic insight: 
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“What we observe as material bodies and forces” he noted, “are nothing but shapes and variations 

in the structure of space”.  

 

Today, more and more theories ascribe physical properties to space, more exactly to the field or 

medium that subtends space. In the light of the recent theoretical results, the idea of a timeless 

fundamental vacuum as the fundamental background of physics from which all other levels 

emerge seems legitimate and promising. The interesting perspective is opened that all the levels 

characterizing quantum field theories, such as the electromagnetic quantum vacuum (expected by 

the works of Milonni [15], Hairsch, Rueda, Puthoff [16, 17], Sakharov [18], Zeldovich [19], 

among the others) and the quantized space at the Planck scale (predicted by loop quantum gravity 

[20, 21, 22]), emerges from this most fundamental background.  

 

The finest medium of energy transfer is a three dimensional quantum vacuum constituted out of 

elementary packets of energy having the size of Planck volume 
3

pl . Information transfer in 

quantum vacuum requires energy transfer, means photon motion from the transmitter of the 

information to the receiver.  

fundamental vacuum – immediate information transfer    0v , 0t  

quantum vacuum – information transfer with light speed  cv  , 0t  

 

 

5. Conclusions 
 

All in universe change and move only observer which originates in fundamental vacuum is 

unchangeable and still and as such an absolute frame in reference. The concept of observer as a 

property of fundamental vacuum has similarities with the concept of “Sunyata” (“nothingness” 

also “emptiness”) in Buddhism, “Brahman” in Hinduism and “Tao” in Taoism in a sense that all 

this terms indicate fundamental space which is not made out of known elements of the universe 

and is not changing. Terms fundamental vacuum, Sunyata, Brahman and Tao indicate reality 

which exists beyond known world. Its exploration starts beyond psychological time and continue 

into the depth of the world which is unreachable by the rational mind, it requires awakened 

observer free of any concept and prejudice.  
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