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Abstract 

 

The curvature of space-time is replaced by the variable energy density of the time-

invariant superfluid space, where the variable energy density of space carries 

gravity. The gravity vector points in the direction from a higher energy density to a 

lower energy density. When light moves in the direction of the gravity vector, it 

causes a blue shift. When light moves in the opposite direction, it causes a redshift. 

The Doppler effect in an expanding space has not been experimentally confirmed. 

The cosmological redshift originates from the gravitational redshift. Universal 

space does not expand.  
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1. Introduction 

 

Currently, space-time is still considered a physical reality that can curve [1]. 

A recent study suggested that universal space is time-invariant, time is not 4th 

dimension of space, and time is the duration of motion of a given physical object in 

time-invariant space. The curvature of space-time does not cause gravity, and the 

variable energy density of the time-invariant superfluid space carries it [2]. Gravity 

is not directly related to time, which is an emergent physical reality that enters the 

measurement process. Einstein's idea that physical objects could exist in the  
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“empty” space deprived of physical attributes requires examination. A common 

sense in physics is that only a medium with a physical attribute of "energy" can 

contain physical objects. In the model presented in this article, the universal space 

is a four-dimensional type of energy, and the material objects are three-dimensional. 

The velocity of the motion of material objects in a time-invariant space does not 

require time. Time as duration enters existence when the clock measures the 

velocities. Humans invent clocks and time to measure the velocity of motion in a 

time-invariant space [3].  

In this study, a Newtonian gravity model was developed. Newton's idea was 

that stellar objects diminish the density of space and that his generates gravity: 

“Doth not this aethereal medium in passing out of water, glass, crystal, and other 

compact and dense bodies in empty spaces, grow denser and denser by degrees, and 

by that means refract the rays of light not in a point, but by bending them gradually 

in curve lines? I is not this medium much rarer within the dense bodies of the Sun, 

stars, planets, and comets than in the empty celestial space between them? In 

passing from them to great distances, doth it does not grow denser and denser 

perpetually, and thereby cause the gravity of those great bodies towards one another, 

and of their parts towards the bodies; everybody endeavoring to go from the denser 

parts of the medium towards the rarer’ [4].  

A fundamental unit of a four-dimensional superfluid quantum space is a 

Planck volume 4,2217 · 10−105 𝑚4. This volume of space is not empty; it is 

occupied by the 4-dimensional fundamental quanta, named “Planck quanta.” Planck 

quanta are a fundamental unit of energy that builds a universal space. Planck quanta 

cannot be created or destroyed, and their density in a given volume of space varies 

and depends on the presence of physical objects. One 4-dimensional meter of 

intergalactic space contains 2,367 · 10104 Planck quanta. The sum of the energy of 

space and that of matter in a given volume of space is constant. When there is a 

material object in a given volume of space, the amount of energy in space 

diminishes correspondently to the mass of material objects, which means that the 

number of Planck quanta in a given volume of space diminishes. In Newton’s 

words, the density of the space diminishes.  

Let us take that we have in the intergalactic space a mass of one gram in one 4-

dimensional meter. The volume of a 4-dimensional meter is of the same size as the 

volume of one cubic meter, and only the dimensionality is different. The mass 𝑚 of 

one gram converted into energy is 9 · 1013𝐽. One Planck quanta had an energy of 

1,9 · 109𝐽. The number of Planck quanta in one 4-dimensional meter that has a mass 

of one gram in its center will diminish for about 4,73 · 104 units. This implies that 

a mass of one gram causes a decrease in the energy density of the space. In this 

study, we extend the mass-energy equivalence principle to universal space.  
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2. Gravity is carried by the variable energy density of 

superfluid quantum space  

 

Every material object diminishes the energy density of the space in its center 

by exactly the amount of its mass and the corresponding energy as shown in Eq. (1) 

below:  

𝐸 = 𝑚𝑐2 = (𝜌𝑃𝐸 −  𝜌𝑐𝐸) 𝑉   (1), 

 

where 𝜌𝑃𝐸 is the Planck energy density of the superfluid space in the intergalactic 

areas, 𝜌𝑐𝐸 is the energy density of the superfluid space at the center of a given 

object, and 𝑉 is the volume of the object. Eq. (1) in units of are as follows:  

 

𝐽 = 𝑘𝑔 ·
𝑚2

𝑠2 = (
𝐽

𝑚4 −  
𝐽

𝑚4)  · 𝑚4. 

 

Planck quanta are 4-dimensional and universal space is 4-dimensional. The 

gravitational mass 𝑚𝑔 and inertial mass 𝑚𝑖 can be expressed as follows in equation 

(2) below:  

𝑚𝑔 =  𝑚𝑖 =  
(𝜌𝑃𝐸− 𝜌𝐶𝐸) 𝑉

𝑐2      (2). 

The gravitational forces between two objects are generated by their gravitational 

masses. This is expressed in equation (3) as follows:  

 

𝐹𝑔 =  
𝑚1𝑔𝑚2𝑔 𝐺

𝑟2      (3). 

Two physical objects create an area of the superfluid space with a lower energy 

density. The outer space with a higher energy density pushes toward a lower energy 

density where the physical objects are situated. This pushing force is the 

gravitational force [2]. See Figure (1) below.  

 

 
 

Figure 1: Gravity vectors of superfluid space 
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Physical objects are 3-dimensional; the superfluid space is 4-dimensional. 

3D physical objects are trapped in 4D space, and they follow the gravity vectors 

push.  NASA measured in 2014 that the universal superfluid space has a Euclidean 

shape [5], which means that the universal space is flat and infinite in its spatial 

dimension. The geometrization of gravity in the GR has no physical meaning; it is 

only a mathematical description. Light does not bend because the space is curved, 

and light is bent because of the variable energy density of space. When light 

approaches the sun, the energy density of space diminishes, which changes its 

refractive index. When light moves away from the sun, the energy density of space 

increases, which changes its refractive index [6].  

Since Newton, the modelling of gravity has had several phases. Einstein's 

idea that gravity is carried by the curvature of space is a step ahead, as physics has 

not yet been discovered on how matter emits or receives gravity force. It is known 

how matter emits and absorbs photons. The idea that gravity is similar to 

electromagnetism, which also emits and absorbs gravity, remains an actual subject 

of scientific research [7]. The problem with this model is that it has not been 

experimentally verified. However, hypothetical gravity has not yet been observed. 

This is why the curvature of space is advanced; however, it cannot explain how the 

curvature of space generates a gravity force. This leads to the idea that gravity is 

not a force [8]. We measured gravity in Newtons and believe that gravity is not a 

force that is somehow out of the common sense of physics. The geometrization of 

gravity is the first step in resolving this problem. With the discovery of NASA that 

universal space has a Euclidean shape [5], the idea arises that the curvature of space 

is a mathematical description of some more fundamental properties of space, such 

as its energy density. The flat intergalactic space has a Planck energy density, and 

stellar objects diminish the number of Planck quanta and, consequently, the energy 

density of space, more space is curved, and less space is dense. Out of Eq. (1) 

follows:  

𝑚 =  
(𝜌𝑃𝐸− 𝜌𝑐𝐸)𝑉

𝑐2
       (4) 

where 𝑚 is the mass of the physical object, 𝜌𝑃𝐸 is the Planck energy density of the 

intergalactic space, 𝜌𝑐𝐸 is the energy density at the center of the object, 𝑐 is the 

velocity of light, and 𝑉is is the volume of the object. Let us assume that 𝑚 is the 

mass of Earth. The gravitational acceleration 𝑔 at Earth's surface is given by Eq. (5) 

below:  

𝑔 =  
𝑀𝐺

𝑟2
       (5), 

 

where M is the mass of Earth, 𝐺 is the gravitational constant, and 𝑟 is the diameter 

of Earth. We combine Eq. (5) and Eq. (6), we obtain Eq. (6) below:  
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𝑔 =  
(𝜌𝑃𝐸− 𝜌𝑐𝐸)𝐺𝑉

𝑟2𝑐2        (6) [9]. 

 

Gravitational acceleration 𝑔 on the surface of the Earth is defined by the energy 

density of space in the center, by the volume 𝑉 of the Earth, and by its radius 𝑟., 

which expresses the size of the gravity vector 𝑔, see Eq. (7) below:  

 

𝑔 =  𝑔⃗        (7). 

 

Gravity is an intrinsic force incorporated into the quantum structure of a space. 

Gravity does not propagate as light does; it is an immediate force of the time-

invariant superfluid quantum space. 

With increasing distance from the center of a given physical object, the energy 

density of space at a given point T increases according to Eq. (8) below:  

 

𝜌𝑒𝑇 =  𝜌𝑒𝑃 −  
3𝑚𝑐2

4𝜋(𝑟+𝑑)3  (8) 

 

where r is the radius of the physical object, and d is the distance from its center [2]. 

The size of the gravity vector at point T depends on mass m, radius r, and distance 

from the center of the physical object. On the surface of a black hole, d is equal to 

r (𝑑 = 𝑟), and the gravity vector is at its maximum and diminishes towards the 

center of the black hole. At the center of a black hole, the gravity vector is zero, as 

is the case for all stellar objects. In all stellar objects, gravity obeys Newton’s shell 

theorem. See Figure 2 below.  

 

 
 

Figure 2: Newton's shell theorem is valid inside a black hole 
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The gravity vector at point T is equal as shown in Eq. (9) below:  

 

𝑔⃗ =  
𝑚𝐺

𝑑
       (9), 

 

where 𝑚 is the mass of the inner part of the black hole that is confined by the radius 

𝑑, and 𝐺 is the gravitational constant.  

The idea that a black hole is some kind of hole in space-time is wrong. 

"Black hole" is a misnomer. A more appropriate term is "black star", which means 

a star with an extremely high density of matter. The curvature of space has led to 

gravitational singularities [10] that contradict the fundamental laws of mathematics 

and physics. If we had only one gravitational singularity in the observable universe, 

the entire universe would have a gravitational singularity. It is known in 

mathematics and physics that an infinite quantity at a given point T of space does 

not decrease with distance from point T. In the centre of a black hole energy density 

of space is extremely low. This changes the electromagnetic properties of space and 

consequently, electromagnetic forces between the nucleus and electrons become 

unstable. Atoms fall apart into elementary particles that form in AGNs astrophysical 

jets [11]. Advances in cosmology require the abandonment of initial singularities 

[12].  

 We have seen in Chapter 1 that the model in which gravity is carried by the 

variable density of space was already proposed by Newton. In this model, we 

develop a four-dimensional superfluid quantum space is 4-dimensional. The 

excitation of the superfluid space at coordinates X1, X2, and X3 is an electric field. 

The excitation of the superfluid space on coordinates X2, X3, and X4 is an electric 

field. The photon is the excitation in the superfluid space on coordinates X1, X2, 

X3, and X4. The variable energy density of a superfluid quantum space carries 

gravity [2].  

 

3. Gravity vectors are the physical cause of redshift and 

blueshift  

 

Gravity vectors affect the frequency of light. Einstein predicted that when light 

moves in the direction of a gravity vector, it gains some energy; when light moves 

in the opposite direction of gravity, it loses some of its energy [13]. The gravity 

model presented in this paper explains Einstein's vision in detail. Gravity vectors 

are the physical origin of redshift and blueshift vectors. The cosmological redshift 

does not exist and is a misinterpretation of gravitational redshift.  
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The expansion of the universe with a velocity of 72,8 km per Mps [15] is a result 

of the misinterpretation of the gravitational redshift. The Doppler effect in an 

expanding space has no solid theoretical basis and has never been measured in an 

expanding space. Expanding space is a working hypothesis that has never been 

experimentally proven [12]. If the universal space expands, this would diminish the 

energy density of the space, which would impact its permeability and permittivity. 

How the physical properties of light would change in an expanding space has not 

been studied and never observed. The idea that the expansion of universal space 

causes the Dopler effect of light is unfalsifiable. The interpretation of gravitational 

redshift as the Doppler effect caused by expanding space is methodologically 

unacceptable. 

 

4. Hypothetical expansion of universal space can be measured 

on the Earth’s surface  

 

Today, precise measurements of distances measure 113 km on one nanometre (1nm) 

precisely [16].  This precision allows us to measure universal space expansion 

directly and accurately on Earth's surface. The method of measuring the redshift of 

distant galaxies and calculating out of these data the expansion is indirect. We can 

measure universal space expansion directly by measuring the daily increase of 

distance between two points on the Earth's surface. It is clear that at bigger distances 

the expansion of space is bigger and at smaller distances expansion is smaller, but 

it exists. If universal space expands this means that also distances on Earth are 

expanding. The only question is if these small dilations are measurable. At a 

distance of 113 km, the velocity of space expansion is 2.665975305E-13 m/s. In 

one year, this yields 0.0000084132 m.  The distance of 0.0000084132 m is 8413 

nm.  If the universe expands at the declared rate of 72,8 km per Mps [15], the 

distance of 113 km will increase by 23 nm per day.  

 

5. Conclusions  

 

There is a major phenomenological difference between the curvature and 

variable energy density of space. NASA confirms that the universal space has a 

Euclidean shape, the curvature of the space has never been measured, and the 

bending of light is the result of the variable energy density of the superfluid space. 

The curvature of space is a purely mathematical concept, and the variable energy 

density of the superfluid space is an extension of the mass-energy equivalence 

principle in universal space.  
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There is a major phenomenological difference between the cosmological 

redshift and gravitational redshift. The gravitational redshift is theoretically well-

described and directly observed. Cosmological redshift has no underlying 

theoretical description and has borrowed experimental results from the gravitational 

redshift. To progress cosmology, this should be understood, acknowledged, and 

accepted. 
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