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Abstract

In classical mechanics, force is the physical entity mediating interactions between physical objects.
Such objects consist of point masses, or appear as continuous bodies formed by a continuum of point
masses. Force is defined as the sole entity capable of altering a point mass’s state of motion (velocity)
and is mathematically represented as a bound vector. However, this description of the physical world
no longer holds at the atomic or subatomic level, where matter is discretized into quanta and
interactions occur through the exchange of quanta of linear momentum and energy. While this
dichotomy is currently accepted as the status quo, efforts to harmonize these frameworks into a more
coherent formulation remain highly desirable. This paper investigates the extent to which
interactions in classical mechanics can be reinterpreted as an exchange of linear momentum quanta.
This investigation leads to a coherent reformulation of Newton’'s laws, in which forces are treated as
flow rates of these quanta. Therefore, classical mechanics admits a discretized description of the
physical world even at the macroscopic level.

Keywords: classical mechanics; quantum mechanics; force; interaction; momentum

1. Introduction

Force is the physical entity conceived to model the interaction between physical objects in
classical mechanics. Its formal definition dates back to the 17th century. During that period, Galilei
[1] first experimentally demonstrated that a free body, whose motion is not opposed by any
resistance, maintains a constant velocity. Subsequently, Newton [2] enunciated the three laws of
mechanics.

These laws, which refer to a point mass as the elementary physical object, identify the state of
motion with the point mass’s velocity (1st law), define force as the sole physical entity capable of
changing this state of motion (2nd law), and model the interaction mechanism between two points
as two equal, opposite, and aligned forces (3rd law). Consequently, force is mathematically modeled
as a bound vector, as it must share the direction of the acceleration and be applied specifically to the
point mass whose motion is being modified.

However, such a force model had the drawback of implying an instantaneous ‘action at a
distance’ to explain interactions such as universal gravitation [2]. In the 18th century, Faraday [3,4],
based on his experiments in magnetism, proposed that the interaction between two distant points
could be interpreted as being locally mediated by lines of force, which constitute a physical state of
the intervening space. Later, in the 19% century, Maxwell [5] formalized this insight, translating
Faraday’s physical lines into a rigorous mathematical framework. In Maxwell’s equations, the
interaction between two distant points is not direct but it is mediated by a vector field that acts locally
and is a continuous entity permeating space. Moreover, the same equations show that disturbances
in the electromagnetic field propagate at a finite speed (the speed of light). Therefore, at the end of
the 19t century, the idea that the interaction between physical objects required a physical mediator
(i.e., the field) was well established: the field locally exerts forces on objects and the field source is a
physical property (i.e., the mass or the charge) of a physical object.
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https://doi.org/10.20944/preprints202602.0187.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 February 2026 d0i:10.20944/preprints202602.0187.v1

2 of 11

In the meantime, the development of calculus allowed Lagrange [6], at the end of the 18t
century, and Hamilton [7,8], in the first half of the 19t century, to lay the foundations of Analytical
Mechanics (AM). Such an approach reduces any mechanical system to a point in a multidimensional
space (the configuration space in Lagrange’s formulation; the phase space in Hamilton's
formulation), which is specific to the studied mechanical system. In this context, the motion of the
system is the trajectory of the point that represents it, and the actual motion of the system is the
trajectory that makes a functional, called the action, stationary. In this global approach, the interaction
among parts of the mechanical system is directly obtained from the analytical model of the constraints
without using the concept of force.

Although the fundamental building blocks of Classical Mechanics (CM), in both Newtonian and
analytical formulations, are point masses, these represent merely a conceptual step toward modeling
continuous bodies or systems of bodies. Therefore, physical reality, as modeled in CM, consists of
rigid or deformable continua combined into mechanical systems.

In the early 20th century, however, experimental evidence showed that this model, which is in
agreement with common sense and correctly describes the behavior of macroscopic systems, was
inapplicable to microscopic systems at the atomic scale, where a discretized world made of quanta
[9-11] emerged. Modeling this discretized world required new ideas [12] and new mathematical
formulations [13-18] that laid the foundations of Quantum Mechanics (QM).

In QM, particles are the building blocks of physical reality; however, they do not possess a
precise location in space. Instead, they are described by a complex wave function distributed in space,
whose squared absolute value represents the probability density of their location. Furthermore, their
observables (e.g., energy, linear and angular momenta) can assume only discrete values,
corresponding to the eigenvalues of suitable operators.

The early developments of QM [13-18] focused primarily on the interaction between particles,
with the main effort devoted to correctly predicting atomic spectra; significantly, the generation or
destruction of particles was not modeled. Subsequently, QM was extended to include the interaction
between particles and radiation [19,20], thus paving the way for Quantum Electrodynamics (QED) [21-
28] and Quantum Field Theory (QFT) [29]. In these frameworks, fields constitute the building blocks of
physical reality: particles are understood merely as quanta arising from field quantization, and
interactions are mediated by the exchange of specific types of particles (bosons). In the latter half of
the 20th century, QFT served as the framework for developing the Standard Model (SM) of elementary
particles [30-40]. Although SM does not justify everything, it is the currently accepted framework for
interpreting phenomena at the subatomic scale.

In summary, at the macroscopic scale, which is successfully described by CM, interaction
between physical objects is mediated by forces. These forces are modeled as bound vectors and are
physical entities distinct from the interacting objects themselves. Conversely, at the microscopic
(atomic or subatomic) scale, which is successfully governed by QM, the same interaction is mediated
by the exchange of specific quanta (bosons). Unlike classical forces, these bosons possess the same
physical nature as the objects they cause to interact. While this dichotomy is currently accepted as the
status quo, efforts to harmonize these two interaction models remain highly desirable.

This paper investigates the extent to which interactions in CM can be reinterpreted as an
exchange of linear momentum quanta. Starting from a reformulation of Newton’s third law (which
describes interaction in CM) in terms of quanta exchange, a coherent analysis of the implications
leads to interpreting CM forces as flow rates of these quanta. The result is a unified framework that
reformulates Newton’s laws from a novel perspective, thereby demonstrating that CM admits a
discretized description of the physical world even at the macroscopic level.

The paper is organized as follows. Section 2 reformulates Newton’s third law, analyzes the
implications, and presents the novel framework. Section 3 applies the proposed framework to the
elementary forces of CM. Finally, Section 4 discusses the results, and Section 5 draws the conclusions.
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2. Materials and Methods

In CM, the point mass (with constant rest mass) serves as the fundamental building block of
physical reality, and its state of motion is characterized by its velocity. Furthermore, linear
momentum (the product of mass and velocity) is the mechanical quantity that best combines the
physical property of the point (its mass) with its state of motion (its velocity). This concept is formally
established through the following postulate, which encompasses Newton's first law:

Postulate 1 (Law of Inertia): The state of motion of a point mass is defined by its linear momentum.
An isolated (i.e., non-interacting) point maintains its linear momentum unchanged.

An interaction between point masses, depicted as an exchange of quanta that preserves the rest
mass of the points, must involve carriers that are linear momentum quanta with zero rest mass. It is
worth noting that, in a vacuum, a massless carrier possessing finite linear momentum must travel at
the speed of light, as dictated by special relativity [41]. For the sake of brevity, this linear momentum
quantum exchanged during interactions will be referred to as the moton, a term derived from the
Latin word “motus” (meaning ‘motion” or ‘movement’).

If the interaction between point masses is mediated by the exchange of motons, point masses
must act as emitters (sources), receivers (sinks), or passive objects traversed by motons generated
elsewhere. Consequently, Newton’s third law must be reformulated as follows:

Postulate 2 (Law of Action and Reaction): Two point masses interact with each other by exchanging
an equal number of motons propagating in opposite directions along the line connecting the two
points.

In this context, the reinterpretation of Newton’s second law implies the following two further
postulates

Postulate 3 (Law of Emission): A point mass that accelerates (i.e., that changes its state of motion)
generates (emits) a flow of motons that corresponds to an exiting flow rate of linear momentum with
direction opposite to its acceleration and magnitude equal to the product of its mass and its
acceleration.

Postulate 4 (Law of Balance): An interacting (i.e., non-isolated) point mass must release (emit) a
flow of motons that balances the flow of motons it receives (absorbs) from the external world.
Specifically, the net exchange of linear momentum between the point and the external world is always
zero.

It is important to emphasize that Postulate 3 implies that a change in the state of motion causes
the point mass to generate new motons, whereas Postulate 4 states that an interaction causes the point
mass to release motons to the exterior. Consequently, the motons released during an interaction can
be either generated by a change in the state of motion or simply be those received (absorbed) from
other simultaneous interactions. Thus, a physical object undergoing multiple interactions maintains
its state of motion unchanged when the net flow rate of linear momentum it receives is balanced (i.e.,
when external actions satisfy equilibrium conditions). Moreover, since a flow rate of linear
momentum acts as a bound vector, the equilibrium of a system of such flows implies both a zero
linear momentum resultant and a zero angular momentum resultant.

Moreover, the proposed postulates depict a physical world where interactions between point
masses occur with zero net exchange of linear momentum (Postulate 4) and the generation of new
motons from a point mass compensates for its change in linear momentum (Postulate 3). This picture
naturally leads to the conclusion that the Universe must maintain its total linear and angular
momenta constant in any inertial reference, and equal to zero in its Center of Momentum Frame (CMF).
Such a conclusion is in accordance with independent theoretical arguments based on cosmological
symmetries (homogeneity and isotropy) [41-43] as well as experimental data from the Cosmic
Microwave Background (CMB) [44-46].
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2.1. Relationship Between Newton’s Force and the Flow Rate of Motons

In CM, the instantaneous rate of change of a point mass’s linear momentum is caused by a force
and is equal to that force (Newton’s second law). Consequently, in the new framework, a force
applied to a point mass corresponds to the flow rate of motons that the point mass receives (absorbs)
from the external world (see Postulates 3 and 4). In the remaining part of this section, this
correspondence is analytically expressed.

The following definitions and notations are introduced:

- V=V= moton’s velocity (V and u are the velocity’s magnitude and its direction’s unit
vector, respectively);

- Pu=Pu"= moton’s linear momentum (P is linear momentum’s magnitude);
m =Ln -
- v moton’s relativistic mass;
h
7\’ = —_—=

- P moton’s De Broglie wavelength ( 1 is the Planck constant);
- A= density of motons;
- 0= effective (absorption/emission) cross section [47] of the point mass;

= vp U= . .
- TP P current density of linear momentum due to motons;
n"’l = pmvc =

flow rate of motons received (absorbed) by the point mass;

- F= force applied to the point mass in Newton’s framework.

With these notations, the compatibility between Newton’s framework and the new framework
implies that the following relationships hold:

F
u=—
F=n,p,u=p,vop,u=oj, = |F|

Moreover, let a and m be the point mass acceleration and its mass, respectively. The inertia force,

¥, =—ma , of the point mass and Postulate 3 together with Eq. (1) lead to the following relationship:
a
u =-—
E =—ma= r.lm,epmue = |a|
’;lm epm = m a

where Y and Pm.e are the direction’s unit vector and the flow rate of the emitted motons,
respectively.

Finally, the correctness of the proposed framework is proved by the fact that Postulate 4 leads
to the following balance of linear momentum’s flow rates

n,p,a+n, pu, =0 (3)

which, after the introduction of Formulas (1) and (2), becomes equivalent to Newton’s law of motion
(e, F=may

It is worth stressing that, in the context of a force field, Eq. (1) requires the lines of force to be
tangent to the local velocities of the motons. This implies that these lines can be interpreted as the
streamlines (or flux lines) of a vector field describing the motion of a fluid composed of motons.

3. Results

In this section, the effectiveness of the reformulation proposed above is tested by using it to
reinterpret Newton'’s law of universal gravitation and Coulomb’s law of electrostatics.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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3.1. Gravitational Force

The equivalence principle [41] states that gravitational mass and relativistic (inertial) mass are
the same mechanical property of a physical object. Moreover, the gravitational force is proportional
to the masses of the two interacting point masses. Specifically, let m: and m; denote the masses of two
point masses located at point Pi and Pj, respectively. The law of universal gravitation is:

F.. m. Y.

(P)=—"L=G—+L-~L

mm; r, 8. j) m, or
Fl.jz—Fﬁ:G ——= 4)

rooor Fﬂ Iy

g,(P)=—L=G—~

ror

where G is the gravitational constant (6.674x10-11 m3-kg-s72), K (Ff"' ) is the force exerted by point

Pi (Pj) on point P; (P), &(F) (gf' (Pi)) is the gravitational field strength (gravitational acceleration)

n=(B-B)=-r, . r=[p-p]

caused by mi (by myj) at Pj (at Pi),

If interactions are mediated by motons, the gravitational interaction is possible only if a point
mass acts simultaneously as an emitter (source) and a receiver (sink) of motons, structured such that
emitted motons propagate into the external world, whereas received motons originate from it.
Moreover, the fact that the gravitational acceleration (Eq. (4)) is proportional to mass, radial, and
tangent to the streamlines of the moton fluid leads to the conclusion that the emission rate (i.e., the
number of motons emitted per unit of time) of the point mass must be proportional to the mass.

Therefore, the following relationships must hold:

. n, r. (k,p, \m T,
n=k m=jP)=— LI N b v 5a
i g i Jz( /) 41'[}"2 pm B ( 41‘[ jrz , ( )
n, r, (k,p,\m r,
n.=k m =j(P)=—2 LA NS 5b
J g " J./( 1) A’ Py - ( Ar Jrz - (5b)

where " (ﬁj)and §i:(P) (jj(P,.)

) are the emission rate of mi (of mj) and the corresponding current
density of linear momentum it generates at P; (at Pi), respectively; whereas kg is a proportionality
coefficient that relates the mass to the emission rate.

The mass mj (mi), which is located at P; (at Pi), also acts as a receiver (sink) with an absorption
rate proportional to its mass via a coefficient that must be the absorption cross-section per unit of
mass, ca. Therefore, if fj and fi denote the absorbed flow rates of linear momentum at P; and at P,

respectively, the following relationships must hold (see Egs. (1) and (5)):

fj :Gamjji(P/-)
kyp, \m, t; =1, =[G‘*k_gprﬂj mm; ¥ a)
ji(&)=[z—;Jr_;% =| 2 | P
fl' =Gaml.j/.(Pl_) ) r
o mm, r,
. kgpm mj rl.j :>fx:( a gpm] 12, T (6b)

An isolated point mass produces an isotropic emission of linear momentum that yields a null
thrust on the point (i.e., does not change its state of motion). Thus, during interaction, the presence
of fj and fi, which are absorbed by m; and mi, respectively, cancels the static effects of equal and
opposite resultants of linear momentum due to the emission of those point masses. These cancelations
generate the following non-null thrusts, Tj exerted on mj and Ti exerted on mi:

c k,p, \m.m r,

T =—f =| 22| L % 7a

/ / ( 47 J oo 72)
Gak pm m‘mi r’i

T =-A = — |——— (7b)
47 r r

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202602.0187.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 February 2026 d0i:10.20944/preprints202602.0187.v1

6 of 11

The comparison of Eq. (7) with Eq. (4) reveals that Tj and T: are coincident with Fij and Fj,
respectively, if the following condition is imposed on the constants appearing in the formulas:
4nG
(8)
Gapm

This result leads to the conclusion that the law of universal gravitation can be reinterpreted as

c,k,p, =4nG =k, =

an interaction mediated by the exchange of particles even in CM. Also, it is worth stressing that, in
the new framework, the presence of a fluid of motons, which replaces the gravitational field, opens
up the possibility of modeling waves (i.e., gravitational waves) propagating inside that fluid even in
CM.

3.2. Electrostatic Force

Coulomb’s law of electrostatics defines the electrostatic force in the interaction between two
point charges. Specifically, let gi and g; denote the electric charges of two point charges located at
points Pi and Pj, respectively. This law states that:

Fi' 1 q, r,
Ei (Pj) =2= 4 _;_/
1 q4q;r, q; nE, ¥°or
Fij = _Fji = 4 2] - ! (9)
mEg, 1T F, 1 g1
E (B)=—t=—t
q, A4me,ror
where &0 is the vacuum permittivity (8.854x10-12 C2-J-1-m™"; also known as electric constant), K (Ff" )

E(P) E,P)

is the force exerted by point P: (Pj) on point P; (Pi),
n=(B-B)y=-r, o r=[p-p]

( ) is the electric field caused by gi

(by gj) at P; (at Py),

If interactions are mediated by motons, the electrostatic interaction is possible only if a point
charge acts as an emitter (source) of motons that simultaneously functions as a receiver (sink) of
motons originating from charges of opposite signs, and as a reflector (mirror) of motons originating
from charges of like signs. Moreover, the fact that the electric field (Eq. (9)) is proportional to charge,
radial, and tangent to the streamlines of the moton fluid implies that the emission rate of the point
charge must be proportional to the absolute value of the charge. Therefore, the following
relationships must hold:

. 7, v, (k,p,)\|a]|r;

7. =k 1= .. P — i Jt — qLm i Ji lOa

i q |ql| Jz( j) 4TU"2 pm ” [ Ar ] r2 _r ( )
n, r, (kp |q. r,

P— 3 _ J v qLm RS

i, —kq|Q,-|:>J,-(1”,-)——4W2 P —[—% ]—rz . (10b)

where m (nf ) and (F) (jf (£) ) are the emission rate of gi (of g;) and the corresponding current
density of linear momentum it generates at P; (at Pi), respectively; whereas k; is a proportionality
coefficient relating the charge to the emission rate.

The charge gj (i), which is located at Pj (at Pi), also acts as a receiver (sink) or reflector (mirror)
with an absorption/reflection rate proportional to the absolute value of its charge via a coefficient, oy,
representing the absorption/reflection cross-section per unit of charge. Therefore, if f; and fi denote
the absorbed/reflected flow rates of linear momentum at Pj and at Pj, respectively, the following

relationships must hold (see Egs. (1) and (9)):

f,=%0,|q,]i(P) okp \aa r

_ q g m Jdi i
C(p)— kqpm |ql_| rjl_ jfj——( an ]_rz T (11a)
e ey
f.=+0,|q]j,(P) okp g r

- | Zelam (4T Ty
(el (e e (1o
Ea e
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Here, the double sign + resolves the absolute value |-| on the charges, ensuring the correct sign
for the product gjgi.

An isolated point charge produces an isotropic emission of linear momentum that yields a null
thrust on the point (i.e., does not change its state of motion). Thus, during interaction, the presence
of fj and fi (which are absorbed or reflected by g;j and g, respectively) cancels the static effects of equal
and opposite resultants of linear momentum due to the emission of those point charges. These
cancelations generate the following non-null thrusts, T exerted on g; and Ti exerted on gi:

e _[OkPn 949 T

D e e Y
c k q. .

T =f = (_q4;p " J—q;f’ = (12b)

Comparing Eq. (12) with Eq. (9) reveals that Tj and T: coincide with Fij and Fji, respectively, if the
following condition is imposed on the constants appearing in the formulas:

L ck,p, =k, = 13)
80 Socqpm

This result leads to the conclusion that the Coulomb’s law of electrostatics can be reinterpreted

as an interaction mediated by the exchange of particles even in CM.

4. Discussion

The results obtained from applying the proposed framework demonstrate that an interaction
model based on the exchange of linear momentum quanta naturally leads to the derivation of the
inverse square laws of universal gravitation and electrostatics from geometric flux conservation in
3D space (see Egs. (5) and (10)).

Furthermore, motons bear a strong resemblance to virtual photons, which are the exchange
particles in QED, and to gravitons, the hypothetical exchange particles of the gravitational interaction
in the SM. Indeed, like photons and gravitons, motons possess zero rest mass and must travel at the
speed of light in a vacuum to possess finite linear momentum [41]. Consequently, the proposed
framework exhibits congruence with both Classical Mechanics (CM) and Quantum Mechanics (QM).

Moreover, this framework offers a justification for why the gravitational interaction is
significantly weaker than the electrostatic interaction. Specifically, it allows one to interpret the
motons emitted by an electrically neutral point mass as a ‘leakage’ of flux from a structure composed
of two equal and opposite point charges located at the same point.

Since Coulomb’s law does not cover all aspects of electromagnetism, it is necessary to examine
how these results, when combined with Maxwell’s equations, depict electromagnetic phenomena
within this new framework. The remainder of this section is devoted to this discussion.

By using the SI units, Maxwell’s equations in a vacuum are (V is any volume with a closed
boundary surface dV; S is any surface with a closed boundary curve 05):

i) Gauss’s Law:

_Py 1!
V.E_gecj;ﬁaVE-ndS_gﬂjypq dv (14)
ii) Faraday’s Law of Induction:
0B d
vxE:—E@c]SasE-rdz:—EﬂsB.ndS (15)

iii) Gauss’s Law for Magnetism:
V-B=0©<BSEVB-ndS=0 (16)

iv) Ampere-Maxwell Law:

VxB =, (jq ‘5, ‘Z—fj e Brd=y, Ujsjq -ndS+sO%(HsE-ndS)J (17)
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where E is the electric field, B is the magnetic field, pq is the charge density, jq is the current density of
charges, and Lo is the vacuum magnetic permeability (=~4nx107 N A™).
Introducing expression (13) into Eq. (10) yields:
. 1
=—d - {[[ pav (18)

SOqum 8Ocsql7m

where the absolute value of the charge (Eq. (10)) has been eliminated by associating the minus sign

to the emission rate of a negative charge.
Equation (18) and Gauss’s law (Eq. (14)) lead to the following relationships between the moton
fluid’s parameters and the electric field:

Jn =PVP, =P
. s (=i=—dp i, nds
n= ﬁ)ﬁl/pmvwn D

#aVE'ndSZSL”J‘qudV :@BVE-ndS=cqcﬂ>anpm-ndS:>E=cqjm (19)
| 0 = aI/E-ndS=csqpmi1
n=
IIl,p,ar
€00, D,

Equation (19) provides a theoretical basis for interpreting the flux lines of an electric field as
streamlines of the associated moton fluid. In addition, introducing the definition of j» (i.e.,

Jn =PuVP,, ) into Eq. (19) put it into the form E=0,p,p,

between E and vpn that is also found in QFT.

, which states a direct proportionality

Equation (19) and Faraday’s Law of Induction (Eq. (15)) yield the following relationships (where
on is the vorticity of the current-density field):
o, =Vxj, = Vx(pmvpm)}
. 2 wm
E=cj,=0,p,P, o, Sa, __1o3B (20)
VE - _6_B o, ot
ot
which relates the magnetic field to the vorticity of the moton fluid.
Equation (20) and Gauss’s Law for Magnetism (Eq. (16)) lead to the following relationship:

=LV><E

o(V-B
—=V-o =0 1)
__ 14
" c, Ot

Since the vorticity vector field is, by definition, a solenoidal vector field, Eq. (21) shows that
Gauss’s Law of Magnetism is a logical consequence of the fact that the magnetic field is related to the
vorticity of a vector field. This confirms that the underlying reality of an electromagnetic field is the
description of the instantaneous motion of quanta.

Equations (19)—(21) and Ampere-Maxwell Law (Eq. (17)) allow for the deduction of the following
relationship:

OE
VxB= j +e,— 0j 23
uO(Jq oat] :W(aa_lj):“o[iﬂoc ajm]

. ot
E = Gq.lm = qumvpm

Vx(aa—]:'j:—Vx(VxE)

E = qum = qumvpm

aB . . I"I'O aj‘] l azjm
Vx| — |=-0 Vx(V = Vx(Vx = ——+— 22
- X(at) o, Vx(VxJ) (Vi) (cq ot ¢ o 22)

¢ = speed of light =

1
\/80“0

which can be further elaborated as follows:
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v.E="e P
€, =>V.j, =—2 1
s €0, :>VX(Vij): qu_vzjm
E=0,j,=0,p,P, €0, 1(Vp i 1 0%
2 . . 2. = q'*'u'uiq :vz'm_T 5
Vx(Vxa)=V(V-a)-Va=Vx(Vxj,)=V(V-j,)- V%], o, & ot ¢ or
5i 2.
. K 9, 17,
Ux(Vxj =o| Po e 1
x(Vxd) [Gq ot +cz OZZJ
(23)

Equation (23) is the equation of motion for the moton fluid. It relates the moton sources (i.e., Py

and Yo ) to the motion parameters of the moton fluid (i.e., Jn )- The analysis of Eq. (23) leads to the
conclusion that moton waves propagate at the speed of light (see the right-hand side of Eq. (23)) in
free space.

5. Conclusions

The extent to which interactions in classical mechanics can be reinterpreted as an exchange of
linear momentum quanta has been investigated. Specifically, Newton’s laws have been reformulated
to define physical interaction as an exchange of linear momentum quanta, termed ‘motons.’

This new framework was tested by applying it to Newton’s law of universal gravitation and
Coulomb’s law of electrostatics. In this context, the reinterpretation of the universal gravitation law
naturally led to modeling an electrically neutral point mass as a simultaneous emitter and receiver of
motons. Conversely, the reinterpretation of the law of electrostatics implied modeling a point charge
as a simultaneous emitter, receiver, and reflector of motons; specifically, a structure that absorbs
motons emitted by opposite charges and reflects those emitted by like charges.

These models enabled the correct prediction of both attractive and repulsive interactions and
established the relationships between the constant parameters appearing in the new and old
frameworks. Moreover, they offer a justification for why the gravitational interaction is significantly
weaker than the electrostatic interaction, as the motons emitted by an electrically neutral point mass
can be interpreted as a ‘leakage’ of flux from a structure composed of two equal and opposite point
charges located at the same point.

Finally, introducing the relationships established between the two frameworks into Maxwell’s
equations allowed for the deduction of the equation of motion for the moton fluid, demonstrating
that moton waves propagate at the speed of light in free space. Furthermore, the derived formulas
bear a striking resemblance to those found in quantum mechanics.

Collectively, these results demonstrate that classical mechanics admits a discretized description
of the physical world—even at the macroscopic level —that is congruent with the description
provided by quantum mechanics.
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oM Quantum mechanics

QED Quantum electrodynamics

QFT Quantum field theory

SM Standard model

CMF Center of momentum frame
CMB Cosmic Microwave Background
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