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Abstract 

The physical origin of gravity and inertial mass remains one of the fundamental open 

questions in physics. This paper proposes a conceptual model in which both phenomena arise 

from two hypothetical fundamental fields associated with matter: a Binding Field and an 

Energy Field. Within the proposed framework, gravity is interpreted as the residual 

interaction produced by the near equilibrium of these fields, whereas inertia is interpreted as 

their combined response to acceleration. The model provides a unified conceptual framework 

linking gravitational and inertial phenomena while leaving their complete mathematical 

formulation for future work. It is intended as a starting point for further theoretical 

development and experimental investigation. 

 

1. Introduction 

Gravity and inertia are among the most 

fundamental phenomena in physics. Newton 

described gravity as a universal attractive 

interaction between masses, while Einstein 

interpreted it as a manifestation of spacetime 

curvature. Likewise, the Standard Model 

explains the origin of elementary particle 

masses through the Higgs mechanism. 

Although these theories successfully describe a 

wide range of observations, they do not 

provide a common physical interpretation of 

gravity and inertia.  

The close correspondence between 

gravitational and inertial mass, expressed 

experimentally by the equivalence principle, 

suggests that both phenomena may share a 

common physical origin. Identifying such an 

origin remains one of the open conceptual 

questions in fundamental physics. 

This paper explores the possibility that gravity 

and inertia arise from the same underlying 

mechanism. It introduces a conceptual model 

based on two hypothetical fundamental fields 

associated with matter and examines how their 

interaction may account for both phenomena 

within a unified physical framework. 

The objective of the present work is not to 

replace existing physical theories, but to 

propose a simple conceptual model that may 

serve as a basis for further mathematical 

development and experimental investigation. 

The conceptual structure of the proposed 

model is illustrated in Figure 1. 

 

2. Energy as the Primary 

Physical Quantity 

Energy is one of the most fundamental 

quantities in physics. Physical systems, 

interactions, and transformations are 

commonly described in terms of changes in 

energy. In the present framework, energy is 

therefore taken as the primary physical 

quantity from which the proposed field 

structure of matter is developed. 

To distinguish positive and negative energy 

contributions, a reference level must be 

specified. In this model, empty space is 

assumed to represent the zero-energy 

reference state. Positive energy corresponds to 

states above this reference level, whereas 

negative energy corresponds to states below it. 
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This choice is an assumption of the proposed 

model rather than a general requirement of 

established physics. 

Within matter, positive and negative energy 

contributions are assumed to coexist in nearly 

equal amounts, with a slight predominance of 

the negative contribution. The negative 

contribution is associated with structural 

binding, whereas the positive contribution 

counteracts unlimited collapse. The stable 

existence of matter is therefore interpreted as 

the result of a near balance between these two 

complementary energy contributions. 

In the present model, these contributions are 

represented by two hypothetical fundamental 

fields. The negative contribution is associated 

with the Binding Field, while the positive 

contribution is associated with the Energy 

Field. These names describe their proposed 

roles within the model and should not be 

understood as established physical fields. 

The discussion is restricted to the energy 

structure associated with particles and matter. 

It does not address the total energy of the 

Universe, vacuum energy in cosmology, or the 

cosmological constant. 

In the following section, the properties of the 

Binding Field and the Energy Field are 

introduced as the foundation of the proposed 

model. 

 

3. Two Fundamental Fields 

The proposed model assumes that every 

elementary particle is associated with two 

hypothetical fundamental fields originating 

from the two complementary energy 

contributions introduced in the previous 

section. These fields are referred to as the 

Binding Field and the Energy Field. 

The Binding Field is associated with the 

negative energy contribution and is interpreted 

as providing the structural stability of matter. 

The Energy Field is associated with the positive 

energy contribution and is interpreted as 

opposing unlimited compression. Neither field 

is assumed to exist independently within 

matter; the observable properties of matter 

arise from their combined presence. 

For simplicity, both fields are assumed to 

possess nearly identical spatial distributions 

and to respond identically to external 

influences. They differ only in the sign of their 

interaction. This assumption forms the central 

hypothesis of the proposed model and serves 

as the basis for the following discussion. 

Although the two fields are nearly equal in 

magnitude, they are assumed not to cancel 

completely. Their slight imbalance allows 

observable physical effects to emerge while 

preserving the overall stability of matter. 

The conceptual structure of the proposed 

model is illustrated in Figure 1.
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Figure 1. Conceptual illustration of the proposed dual-field model. The upper diagram shows 

the simultaneous presence of the Binding Field and the Energy Field around an elementary 

particle. The lower diagrams show the two fields separately for clarity. 

 

The following sections examine how the slight imbalance between the two fields may be associated 

with gravity and how their common response to acceleration may be associated with inertia. 

 

4. Origin of Gravity 

Gravity is interpreted in the proposed model as 

the observable consequence of the slight 

predominance of the Binding Field over the 

Energy Field. As illustrated conceptually in 

Figure 1, the two fields are assumed to occupy 

nearly identical spatial distributions while 

producing interactions of opposite sign. Under 

equilibrium conditions, their effects nearly 

cancel, leaving only a small residual 

interaction.  

The Binding Field is assumed to produce an 

attractive interaction, whereas the Energy Field 

produces a repulsive interaction. Because the 

attractive contribution is assumed to exceed 

the repulsive contribution only slightly, a weak 

residual attractive interaction remains. Within 

the proposed framework, this residual 

interaction is identified with gravity. 

Gravity is therefore not regarded as an 

independent fundamental interaction. Instead, 

it emerges as the observable remainder after 

the nearly complete cancellation of two much 

larger and opposite field interactions 

associated with every elementary particle. This 

interpretation provides a simple conceptual 

explanation for the exceptional weakness of 

gravity compared with the underlying 

interactions.

 

Model assumptions 

• Nearly identical spatial 

distribution  

• Identical response to 

external influences  

• Opposite interaction signs 
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Figure 2. Conceptual illustration of the gravitational interaction between two particles. The attractive 

interaction associated with the Binding Field slightly exceeds the repulsive interaction associated 

with the Energy Field, producing the residual interaction identified with gravity. 

If the attractive interaction produced by the 

Binding Field is denoted by FB, and the 

repulsive interaction produced by the Energy 

Field by FE, the residual gravitational 

interaction may be written as 

FG=FB−FE, 

where 

FB>FE. 

Since the two contributions are assumed to 

differ only slightly, the resulting gravitational 

interaction is naturally much weaker than 

either of the two underlying interactions. 

As long as the particle remains in equilibrium, 

this residual interaction is assumed to remain 

essentially unchanged. Acceleration, however, 

disturbs the equilibrium by deforming both 

fields. Their common response to this 

deformation forms the basis for the 

interpretation of inertia developed in the 

following section. 

 

5. Origin of Inertia 

In the proposed model, inertia originates from 

the response of the two fundamental fields to 

acceleration. 

A particle at rest is assumed to exist in a stable 

equilibrium between the Binding Field and the 

Energy Field. Under these conditions, both 

fields maintain their equilibrium configuration 

and produce only the small residual interaction 

identified with gravity. 

When an external force accelerates the 

particle, this equilibrium is disturbed. Both the 

Binding Field and the Energy Field are assumed 

to deform. Because the two fields possess 

nearly identical spatial distributions and 

respond identically to external influences, both 

resist this deformation. 

As illustrated conceptually in Figure 3, the 

resisting responses of the two fields act in the 

same direction. Unlike gravity, where the two 

contributions nearly cancel, the responses of 

the Binding Field and the Energy Field reinforce 

one another during acceleration. 

If the resisting contributions associated with 

the Binding Field and the Energy Field are 

denoted by FB and FE, respectively, the total 

resisting interaction may be written as 

FM=FB+FE. 

Because the two contributions act together 

rather than oppose one another, the resulting 

interaction is much larger than the residual 

gravitational interaction.
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Figure 3. Conceptual illustration of the origin of inertia. During acceleration, the equilibrium 

configuration of both fundamental fields is disturbed. The Binding Field and the Energy Field 

are assumed to deform in the same manner and to generate restoring interactions acting 

opposite to the applied acceleration. Because these responses act in the same direction, they 

reinforce one another, giving rise to the combined interaction associated with inertia. 

 

Within the proposed framework, inertial mass 

is interpreted as the quantitative measure of 

this combined resistance. Rather than being 

regarded as an independent property of 

matter, it reflects the common response of the 

two underlying fields to acceleration. 

This interpretation provides a possible physical 

explanation for the close relationship between 

gravitational and inertial mass. Both originate 

from the same pair of fundamental fields but 

correspond to different modes of their 

interaction. 

 

6. Unified Interpretation of 

Gravity and Mass 

The preceding sections have presented gravity 

and inertia as two distinct manifestations of 

the same underlying field structure. Both 

originate from the Binding Field and the Energy 

Field associated with matter. The essential 

distinction lies not in the fields themselves, but 

in the way their contributions combine. 

 

 

 

 

 

 

Property Gravity Inertia 

Field 

interaction 
Difference Sum 

Mathematical 

form 
FG=FB-FE FM=FB+FE 

Physical origin 
Residual 

interaction 

Combined 

restoring 

interaction 

Physical 

condition 
Equilibrium Acceleration 

Table 1 summarizes the proposed relationship. 

 

Gravity arises because the attractive and 

repulsive field interactions nearly cancel, 

leaving only a small residual interaction. In 

contrast, acceleration causes both fields to 

respond in the same direction, so that their 

restoring interactions reinforce one another. 

Within the proposed framework, gravity and 

inertia are therefore interpreted as 

complementary consequences of the same 

two fundamental fields. Gravity reflects their 

slight imbalance under equilibrium conditions, 

whereas inertia reflects their common 

response to acceleration. 
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This interpretation provides a possible 

conceptual basis for the observed relationship 

between gravitational and inertial mass. 

Although both originate from the same 

underlying fields, the present model does not 

yet derive their quantitative equivalence. Such 

a derivation requires a complete mathematical 

formulation of the proposed fields. 

 

7. Discussion 

The proposed dual-field model offers a unified 

conceptual interpretation of gravity and inertia 

by attributing both phenomena to the same 

two hypothetical fundamental fields 

associated with matter. Within this framework, 

gravity and inertia are interpreted as 

complementary manifestations of a common 

underlying field structure rather than as 

independent physical phenomena. 

A principal feature of the model is its 

qualitative explanation for the exceptional 

weakness of gravity. If the attractive and 

repulsive field interactions are individually 

large but nearly equal, their residual difference 

may naturally be much smaller than either 

contribution alone. In this way, the observed 

weakness of gravity is interpreted as a 

consequence of near cancellation rather than 

of an intrinsically weak interaction. 

The model also suggests a physical 

interpretation of inertia. Instead of treating 

inertial mass solely as the proportionality 

coefficient in Newton's second law, it 

associates inertia with the combined restoring 

interaction generated by the deformation of 

the two proposed fields during acceleration. 

Within this interpretation, inertial mass 

characterizes the magnitude of that response. 

At present, however, the proposed framework 

remains qualitative. The expressions 

FG=FB−FE 

and 

FM=FB+FE 

summarize the conceptual mechanism but do 

not yet constitute a complete dynamical 

theory. A full mathematical formulation must 

define the spatial structure, coupling, 

propagation, and deformation of both fields 

and demonstrate how established gravitational 

laws emerge from the model. 

As expected for a conceptual model, several 

important questions remain open. These 

include the behavior of the proposed fields in 

composite systems, the relationship between 

field energy and measured mass, the 

mathematical origin of the inverse-square 

gravitational law, and the quantitative 

relationship between the proposed restoring 

interaction and Newton's second law. 

The proposed framework should therefore be 

regarded as a conceptual starting point rather 

than a completed physical theory. Its 

significance ultimately depends on whether it 

can be developed into a mathematically 

consistent model that reproduces established 

observations while yielding experimentally 

testable predictions beyond existing theories 

 

8. Conclusions 

This paper introduces a conceptual model in 

which gravity and inertia are interpreted as 

complementary manifestations of the same 

two hypothetical fundamental fields 

associated with matter: the Binding Field and 

the Energy Field. 

Within the proposed framework, gravity is 

understood as the residual interaction 

resulting from the near cancellation of the two 

fields under equilibrium conditions, whereas 

inertia is understood as their combined 

restoring response to acceleration. The model 

therefore provides a unified conceptual 

interpretation of both phenomena while 

preserving their distinct physical roles. 

The proposed framework offers a qualitative 

explanation for two long-standing 

observations: the exceptional weakness of 
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gravity and the close relationship between 

gravitational and inertial mass. Rather than 

treating these phenomena independently, it 

attributes both to different manifestations of 

the same underlying field structure. 

The present work is intended as a conceptual 

foundation rather than a complete physical 

theory. A full mathematical formulation must 

establish the properties of the proposed fields, 

derive the known laws of gravity and inertia, 

and demonstrate consistency with established 

experimental observations. 

Whether this framework can ultimately evolve 

into a predictive physical theory remains an 

open question. Nevertheless, it offers a simple 

conceptual perspective from which gravity and 

inertia may be viewed as complementary 

manifestations of the same underlying field 

structure., the proposed dual-field model may 

provide a unified physical interpretation of 

gravity and inertia while preserving the 

successful predictive framework of existing 

physical theories. 

 

Appendix A 

Why Must Particles Be Surrounded by Fields? 

The present model is motivated by the 

assumption that the energy associated with a 

particle cannot terminate abruptly at its 

boundary. 

If a particle possessed no surrounding field, the 

energy distribution would change 

discontinuously from a finite value inside the 

particle to the energy of the surrounding 

space. Such a discontinuity would correspond 

to an infinite spatial energy gradient, 

 

Within the proposed framework, restoring 

interactions are assumed to be associated with 

spatial energy gradients. An infinite gradient 

would therefore imply unbounded restoring 

interactions at the particle boundary, which 

appears incompatible with the existence of 

stable particles. 

For this reason, the present model assumes 

that every elementary particle is surrounded 

by one or more continuous fields that smooth 

the transition between the particle and the 

surrounding space. The fields are therefore 

regarded not merely as additional physical 

entities but as an essential part of the particle 

itself. 

For electrically charged particles, the existence 

of an electric field is already well established 

experimentally. The present work extends this 

general idea by proposing that particles also 

possess two additional hypothetical fields 

associated with their internal energy structure: 

the Binding Field and the Energy Field. These 

fields are introduced to represent the 

complementary negative and positive energy 

contributions discussed in the main text. 

Within this interpretation, every particle is 

characterized by a continuous spatial 

distribution of energy rather than by an abrupt 

energy boundary. The proposed Binding Field 

and Energy Field therefore provide a 

conceptual mechanism by which stable 

particles may avoid singular energy gradients 

while simultaneously giving rise to the unified 

interpretation of gravity and inertia developed 

in this paper. 

 

Appendix B 

A Zero-Energy Interpretation of the Universe 

The conceptual model presented in this paper 

adopts empty space as the reference level of 

zero absolute energy. Within matter, positive 

and negative energy contributions are 

assumed to coexist, with the negative 

contribution exceeding the positive 

contribution only slightly. Their small 

difference is interpreted as giving rise to the 

observable properties associated with matter. 
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This perspective naturally raises a broader 

question concerning the total energy content 

of the Universe. 

If the positive energy associated with matter is 

balanced by a slightly larger negative energy 

contribution, and if freely propagating forms of 

energy such as electromagnetic radiation and 

thermal energy are also included, it becomes 

conceivable that the sum of all energy 

contributions may remain close to zero. 

This possibility is consistent with a 

fundamental feature of physics: in all known 

physical processes, energy is conserved. Every 

transformation changes the distribution of 

energy without creating or destroying its total 

amount. If this principle has remained valid 

throughout the entire history of the Universe, 

one may speculate that the global energy 

balance has remained unchanged since its 

origin. 

Within such a picture, the Universe could be 

interpreted as a redistribution of positive and 

negative forms of energy whose total sum 

remains zero, 

 

where Efree represents freely propagating forms 

of energy, including electromagnetic radiation 

and thermal energy. 

The present work does not attempt to develop 

a cosmological theory based on this idea. The 

zero-energy interpretation is included only as a 

possible conceptual extension of the dual-field 

framework introduced in the main text.

 

 

 


