
 

 

 

 

 

 

 

The true nature of the gravitational force still remains unknown. Its effects are 

correctly described by Newtonian theory and general relativity, but both only tell us that 

it resides in mass. The greater the mass, the greater the gravitational force. For the last 50 

years or so, the scientific community has been trying to reconcile the theory of general 

relativity with the quantum-mechanical theory, without success so far. And one of the 

most recent proposals defines it as an emergent force associated with the entropy of the 

universe [ 1][2]. 

On the other hand, from the standard model of physical particles, the graviton, as 

its transmitting particle, is included within the boson family, thus introducing its possible 

quantum nature. But their experimental verification has not been verified.  

With this article we begin the presentation of the Quantum-Gravitational Theory 

starting from two premises: 

1. Newtonian and relativistic theories only describe the gravitational effects of 

mass.  

2. The gravitational properties attributed to mass reside in its fundamental 

components: nucleons. 

 

In this, the first of a series of three, we expose its quantum-mechanical 

formulation where nucleons (protons and neutrons) are attributed the origin of the 

quantum nature of the gravitational force. 

The mass of the proton's valence quarks(u,d) is less than 2% of its total mass. The 

only proposals to explain this fact come from QCD, which attributes the remaining 98% 

of mass to the energy generated by gluons and s-quarks (without valence), generated 

within it. 

Our proposal attributes it to a harmonic-quantum oscillation of the quarks that 

make up nucleons and the subsequent emission of gravitational pulses that are 

transmitted to the medium in the form of gravitational quantums𝔈. It is how baryonic 

matter manifests itself and gravitationally binds. 

This implies a new vision of Newtonian theories and general relativity, without 

this implying their questioning, as will be seen in the next articles on the quantum-

Newtonian formulation and the quantum-relativistic formulation. 
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Nature only uses three elementary particles to create matter: the quarks u, d, and 

the electron. These quarks, through a process called hadronization, in turn form the only 

stable hadrons known as baryons: the proton and the neutron. Everything we see and 

know is essentially made up of these two particles, more commonly called nucleons, since 

they are the ones that make up the atomic nucleus.  

If we consider any mass, M, more than 95% is provided by its nucleons, since 

the mass of the electron is about 1,835 times less than that of the proton. And in turn, the 

quarks(u,d) that make up the nucleons only represent less than 2% of it.  

Where is the remaining 98%? The only current theoretical proposal to give an 

answer comes from QCD and is based on the contribution of the non-valence s-quark 

together with the due contribution of the gluon interaction. Among the different studies, 

we highlight the one carried out by Xjangdong Ji (October 1994) [3] supported by the 

MIT bag model and Johnson, K. (1975) [4]. There are also many experimental tests: Silva 

P.R. (August 2011) [5], Thomas A.W. (February 2012) [6], Mever H.B. (February 2011) 

[7] and Horsley R. et al. (October 2011) [8], all with mixed results. But what they do 

agree on is that 2/3 of the proton's mass is due to the energy of non-valence quarks and 

gluons. But despite these theoretical efforts there is nothing conclusive to explain 93% of 

our mass M. 

On the other hand, the gravitational effects that our mass M produces are 

correctly described by Newtonian theories and general relativity, but both are limited to 

describing and predicting these effects on other masses and only indicate that the 

gravitational force has its origin in the mass M. 

With this article we begin the proposal of a quantum-gravitational theory, which 

would try to answer the origin and nature of the gravitational force, assigning the nucleon 

and its internal structure the leading role in ways far removed from the QCD. 

This first installment dedicated to the quantum-mechanical formulation is 

divided into three chapters: 

1. The quantum-harmonic oscillation of quarks in hadrons. 

2. The gravitational pulse of matter (PGM) and the gravitational quantum 𝔈. 
3. The gravitational vector of matter. 

 

Finally, it should be noted that the following exposition is a first part referring 

to isolated matter. This means that we perform the mental exercise of placing a nucleon 

as the only matter in the universe. The reasons for proceeding in this way will be 

understood in the following article dedicated to the quantum-Newtonian formulation, 

where the fundamental relationship between matter is exposed. 

 

 

 

 

 

 



 

I. The Quantum-Harmonic Oscillation of Quarks in Hadrons 
 

The quantum Hamiltonian of a particle of mass m subjected to a quadratic 

potential has the form of:𝑉𝑥 =
1

2
𝐾𝑥2 

 

𝐻̂ =
p̂2

2𝑚
+

1

2
𝑚𝜔2𝑥2          (1) 

 

where x is the position operator, and p is the moment operator: 𝑝̂ = −𝑖ℏ
𝑑

𝑑𝑥
 

 

And the  time-independent Schrödinger equation for a quantum-harmonic 

oscillator is [9]: 
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The general formula for the wave function, , normalized is: 
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where Hn(y) are the Polynomials of Hermite.  

 

Solutions to the Schrödinger equation show discrete and time-independent energy 

levels as eigenstates or eigenvalues of the wave function . 

 

𝐸𝑛 = (𝑛 +
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 Figure 1 shows the different levels quantized as a function of energy. Quantum 

jumps are normalized to ħω.  

The zero-point energy of a quantum harmonic oscillator is nonzero and has the 

value. His deduction is based on 1

2
ℏ𝜔 Heisenberg's uncertainty principle [10] and was 

first proposed by Albert Einstein and Otto Stern (1913) [11].     

 

The Quantum-Gravitational Theory proposes that the three quarks of the 

nucleons are bound by the action of the strong nuclear force in a state of quantum 

oscillation between two eigenstates of energy. Its behavior corresponds to a quantum 

harmonic oscillator between two energy levels: Emin (n = 0) and Emax (n = 1).   

 
 

The probability densities for the first two energy levels of a quantum-harmonic 

oscillator are shown in Figure 2.  

The experimental measurements of proton mass and radius are 0.938272089436 

GeV /c2 [12] and 0.833±0.010 fm [13][14], respectively. It has also been found that the 

strong nuclear interaction becomes strongly repulsive below 0.4 fm, so that quarks are 

confined within these limits. 

At the quantum level 0 or low energy, the maximum quantum probability of 

finding the quarks of the proton is at their center or minimum radius (0.4, fm), with their 

probability of minimum energy. Conversely at their quantum level 1 or maximum energy 

probability, quarks will be found with maximum quantum probability at their extremes 

or maximum radius (0.833 fm).  According to the densities of probabilities, the 

experimental measurements of the mass and radius of the proton correspond to its 

quantum level 1, or maximum energy and radius. 

 



 
 Figure 3 illustrates the distribution of the proton's quarks in their two quantum 

energy levels.  

Experimental measurements of the proton's mass and radius correspond to 

quantum level 1 of maximum energy and radius probabilities. And the most accurate 

measurements of the masses of the u and d quarks [15] indicate that they represent only 

0.96% of their total mass, which is why the effects of their mass on nucleons have been 

neglected throughout quantum-gravitational theory. 

  

 

The quarks of the proton are elastically bound by strong nuclear interaction 

exchanging gluons and in permanent quantum oscillation between the limits of their 

confinement, and consequently an energetic oscillation occurs from their level 0 or 

minimum energy, Emin = = 0.312757363143331

2
ℏ𝜔  GeV, to their level 1 or maximum 

energy Emax = = 0.93827208943 GeV, performing an energy jump of value E3

2
ℏ𝜔 01 = 

ħω = 0.62551472628667 GeV with a frequency f of 1.51248786683 1023 hz, deduced 

from the Planck/Einstein relationship, . 𝐸 = ℎ𝑣 

 

The quantum superposition of both energy eigenstates are hadrons, and 

particularly, nucleons as the only stable hadrons. The fundamental aspects of the 

hadronization process will be extensively treated by López, P. in the Naked Quark 

Hypothesis [16], as an independent and at the same time complementary theory, currently 

under preparation.  

  

The energy jump between its two energy levels accounts for approximately 

66.66% of its mass, and the remaining 33% corresponds to the energy of the zero point 

or minimum level. 



  

       

II. The gravitational pulse of matter (PGM) and the gravitational 

quantum 𝔈 
 

 

Newton measured the gravitational effects between any two masses within the 

Earth's gravitational field, and found that it was proportional to their product divided by 

the square of the distance and by a constant G. Thus, G arises as a constant of adjustment 

between the force actually measured and the relationship between masses and distance. 

Its deduction is entirely empirical and devoid of physical significance, but it is necessary 

in any formulation concerning the gravitational force 

𝐹𝑔 = 𝐺
𝑀1 ∙ 𝑀2

𝑑2  
   N      (5) 

 

In its classic formulation, mass and the gravitational effects it produces are 

intermingled. We know the final force with which two masses attract each other, but we 

do not know the origin of that force. And mass is clearly an insufficient answer. 

For this reason, we propose to initiate a theoretical-physical reflection, whose 

objective is to link the quantum-gravitational theory with the classical Newtonian theory, 

firstly, to later relate it to Einstein's general relativity. 

 

The classical formulation of (5) has been perfectly verified in our Solar System 

environment, and if we assume that G is universal, it implies that it is independent of the 

medium and therefore can only be related to the masses M1 and M2.  

The simplest way to measure the gravitational force on the surface of a body in 

terms of acceleration is the well-known gravity or g. 

 

𝑔 = 𝐺
𝑀

𝑟2
    𝑚 ∙ 𝑠−2        (6) 

 

The quantum jump between the two energy levels of the quarks in nucleons with 

an EPGM value = 0.62551472628667 GeV, is transmitted to adjacent space in the form 

of a gravitational pulse with quantum information about its origin and nature. It can 

therefore be defined as a gravitational charge inherent in the nucleon, and can be 

expressed according to its minimum or maximum energy as: 

 

𝐸𝑃𝐺𝑀 = 𝐸𝑚𝑎𝑥 − 𝐸𝑚𝑖𝑛 = 3𝐸𝑚𝑖𝑛 − 𝐸𝑚𝑖𝑛 = 2𝐸𝑚𝑖𝑛                 
 

𝐸𝑃𝐺𝑀 = 𝐸𝑚𝑎𝑥 − 𝐸𝑚𝑖𝑛 = 𝐸𝑚𝑎𝑥 −
𝐸𝑚𝑎𝑥

3
=

2

3
𝐸𝑚𝑎𝑥            (7) 

 

 Quantum-gravitational theory proposes a new approach of (6) such that: 

 

𝑔 = 𝐺̂
𝑁

𝑟2
𝐸𝑝𝑔𝑚    𝑚 ∙ 𝑠−2   (8) 

 

Now gravity g is proportional to the number of nucleons N that make up the mass 

M, and the gravitational constant G is replaced by a new constant.𝐺̂ 

  



By equalizing both equations, (6) and (8), we get:  

 

   𝐺𝑀 = 𝐺̂𝑁𝐸𝑝𝑔𝑚      (9) 

 

Both G and M must be expressed in units of eV. 

 

The above fundamental relation has a clear lower limit when N = 1, since it will 

always be a positive integer that corresponds to the nucleon. Then 

 

   𝐺𝑀𝑝  = 𝐺̂𝐸𝑝𝑔𝑚      (10) 

 

Or to put it in terms of the oscillation energies of the quarks of the proton: 

 

   𝐺𝐸𝑚𝑎𝑥  = 𝐺̂(𝐸𝑚𝑎𝑥  −  𝐸𝑚𝑖𝑛)          (11) 

 

So definitely now in terms of maximum energy: 

 

  𝐺̂  = 𝐺
𝐸𝑚𝑎𝑥

(𝐸𝑚𝑎𝑥  −  𝐸𝑚𝑖𝑛)
=

3

2
𝐺 = 1,7847030695296 10−46   

𝑚3

𝑒𝑉 𝑠2
       (12) 

 

The new constant can be provisionally interpreted as the transformation relationship 

between the effective gravitational energy transferred to the medium and the energy 

emitted by the nucleon. In the following article dedicated to the 𝐺̂Quantum-Newtonian 

formulation it will be completely reformulated. 

 

Finally, we define gravitational quantum 𝔈 (of isolated matter) as the product 

of: 

 

𝔈 = 𝐺̂ ∙ 𝐸𝑃𝐺𝑀 = 1,1163580520398 ∙ 10−37 𝑚3 𝑠−2         (13)     
 

The gravitational quantum is the quantum manifestation of the existence of 

baryonic matter in space-time and the nexus between it𝔈. 

 

The relation (9) can be transformed into. 𝑮𝑴⏞ ≡ 𝑵𝕰⏞       (14) 

 

This is one of the most relevant deductions of quantum-gravitational theory. He 

tells us that mass cannot be separated from the gravitational effects that it itself generates 

in classical terms, since the left-wing term of equality is classical. In order to separate 

them, we must use the term right that corresponds to quantum-mechanical: the mass M is 

the quantum superposition of the gravitational quantums of their N nucleons. If it is the 

quantum manifestation of matter, N is its quantum-gravitational information.  tells 

another matter that it is matter, while N tells it how much matter it is.𝔈𝔈 

 

The formulation (8) of the theory is now reduced to: 

 

    𝑔 =
𝑁

𝑟2
𝔈     𝑚 ∙ 𝑠−2      (15) 

 



From this relationship and from the Planck-Einstein relationship, E =  ℎv, we can 

obtain:          

 

𝔈 = 𝐺̂ ∙ ℎ ∙ 𝑓𝑃𝐺𝑀         (16) 

  

 From (9) and (12) we can easily deduce M: 

 

     M =
3

2
NEPGM         (17) 

   

 But both the mass obtained with this formulation, and its simple classical 

measurement, are insufficient by themselves to give us information about our universe. 

In both cases, the use of a gravitational constant is essential, which gives physical 

meaning to the mass in a universal framework. And that is what the relationship tells us 

(14). They cannot be separated 𝐺̂ 𝑦 𝐸𝑝𝑔𝑚, since what we measure and perceive is the 

gravitational quantum total of a body given by 𝑁𝔈. The universe is an infinite 

gravitational field, where all baryonic matter is both participant and receiver.  

 

 The superposition of the gravitational quantums 𝔈 of all the nucleons in a body, 

they define their mass M. If we locate the origin of the gravitational mass in the 

hadronization of quarks, and specifically in the formation of the Proton with the issuance 

of its Gravitational pulse (PGM), we're also saying that's the temporal origin of 

gravitational force. Mass is therefore a consequence of the gravitational attraction of 

baryonic matter.  

 

 

 

 

III. The Gravitational Vector of Matter 
 

 We define the gravitational vector of matter as: 

 

    𝑉𝑔
 ⃖  =

1

𝑑2
𝑁𝔈⃖       𝑚 ∙ 𝑠−2           (18) 

 

If N = 1 is ungrouped matter and for values of N > 1 is grouped matter. 

 

Its action is exercised in two opposite directions, neither exclusive nor 

antagonistic:  

• For values of d > = r acts on the rest of the baryonic matter. 

• For values of d< r acts on itself as a gravitational eigenvector. 

 

The gravitational quantum  𝔈 manifests the nature of which it is baryonic matter 

and N expresses its magnitude, and must be considered as a gravitational quantum 

number. Now N acquires the meaning of the gravitational charge of a macroscopic body, 

whose information is transmitted by its own quantum.  

 



 
 

Figure 4 shows a study carried out on 1 kg of the isotope of Ag107. For 

simplicity and not to affect the calculation significantly, we have used the mass of the 

proton as the only nucleon. The value of the radius has been omitted as it does not 

influence the final result. Both formulations have identical values. 

 

We can easily deduce the relationship between the two:  

 

𝑉𝑔 =
N

r2
𝔈 =

N

r2
ĜEPGM =

N

r2
Ĝ

2

3
Mp = G

M

r2
         (19) 

   

Starting with the quantum-gravitational formulation we have arrived at the 

Newtonian formulation. However, the reverse path is not sustained without considering 

the quantum nature of the gravitational force. The quantum-gravitational theory is not 

the simple transformation of the mass, M of the classical theory into the product of its 

total nucleons by the individual mass of each of them, but it is the manifestation that each 

nucleon transmits to space a pulse of matter energy, whose origin is in the harmonic-

quantum oscillation of its constituent quarks.  as a load of matter. 
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          g =   N    r 2 𝔈           m ∙   s  − 2              ( 15 )


  E =   h v


  𝔈 =   G ^ ∙ h ∙   f  P G M                    ( 16 )


  M =  3 2 N  E PGM                   ( 17 )


    G ^     y   E  p g m


  N 𝔈


  𝔈


              V  g ⃖ =  1    d 2 N   𝔈 ⃖           m ∙   s  − 2                        ( 18 )


  𝔈


    V  g =  N   r 2 𝔈 =  N   r 2  G ^  E PGM =  N   r 2  G ^  2 3  M p = G  M   r 2                   ( 19 )

