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Abstract 

This article is regarding the discussion on the relationship among matter, 

energy, time and space. Based on the Einstein-de Broglie relationship, 

postulate of completeness and new quantum hypothesis the author puts 

forward the model of new particle, as the replacement of Einstein-de Broglie 

relationship which redefines the relationship between energy and time or 

between momentum and coordinate in the form of action quantity, reveals the 

source of matter and energy, and extends the application scope of energy 

conservation law. Further on the basis of general equivalence principle and 

Hamilton tensor equation this article generalizes the relativity of 

electromagnetic field into the relativity of unified field and thus it provides the 

action mechanism of great unification and the manipulation of unification of 

various basic fields. At last the author proposes the idea of depicting the 

panorama of universe system’s state and distribution. 
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1. INTRODUCTION 

According to the postulate of completeness as referred below, the energy or 

momentum alone would not be able to depict a system’s state completely, and then the 

author believes a system such as a particle would only be formulated by the 

combination of energy and time or momentum and coordinate so that it could be 
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depicted completely, and thus the author would attempt to propose a more complete 

concept of particle in which the component of time or space is to be inclusive. 

 

2. THEORETICAL PREPARATION 

(1) New Quantum Hypothesis 

According to the New Quantum Hypothesis, the quantum could be regarded as the 

unification of real path and virtual path instead of the duality of wave-particle, and the 

quantum so interpreted could be referred to as the New Quantum, and also the 

Hamilton Principle should represent the law of locating the real movement from all 

the possible movements of the system, or the law which determines the real path out 

of virtual paths of new quantum, and further the action quantity of the system so 

depicted should be able to be represented by the Hamilton action quantity. [1] 

 

(2) Relativity of Electromagnetic Field 

The electromagnetic space outside the nucleus as represented by the original photon 

should be equivalent to the new physical space which is constituted by the energy 

distribution as represented by the new photon, or it could be further assumed that the 

physical phenomena that occur in the inertial coordinate system under the action of 

the electromagnetic force should be identical with that of the non inertial coordinate 

system which is constituted by the physical space as represented by the new photon, 

and this assumption could be referred to as the Relativity of Electromagnetic Field. 

[1] 

 

(3) General Equivalence Principle 

The action particle of a field is equivalent to the corresponding energy-time metric or 

the physical space as determined by the appropriate energy-time metric, this 

equivalence could be referred to as the General Equivalence Principle. [2] 

 

(4) Postulate of Completeness 

The Postulate of Completeness could be depicted as follows: 

A system’s state cannot be completely depicted by the function of coordinate q and 

time t but can be completely depicted by that of energy E and time t, or alternatively, a 

system’s state cannot be completely depicted by the function of energy E and 

momentum p but can be completely depicted by that of coordinate q and momentum p. 

And there should be no difference between this two statements. [3] 



The Discussion on the Model of New Particle and the Great Unification 17 

(5) Hamilton Tensor Equation 

The Hamilton Tensor Equation could be depicted as follows: 
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where H is referred to as the Hamilton tensor which represents the Hamilton 

principle, Z
 
is referred to as the energy-time tensor, and k is the proportionality 

coefficient. This equation indicates that it’s the virtuality of space-time that 

determines its energy-time tensor distribution. [3]  

 

3. MODEL OF NEW PARTICLE AND DISCUSSION ON GREAT 

UNIFICATION 

(1) Model of New Particle 

At first, the existing model of particle is established on the Einstein-de Broglie 

relationship which can be formulated as follows: 

hE                      (2)            
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Where E is energy, p is momentum,  is frequency,  is wavelength and h is Planck 

constant. [4] 

This formula indicates that a particle with the energy E and momentum p would 

correspond to a wave with the frequency   and wavelength  , and as the basis of 

concept of matter wave this formula is expressed by energy or momentum and could 

be deemed as the most fundamental definition of particle. 

However, according to the Postulate of Completeness, the energy or momentum alone 

as formulated by the Einstein-de Broglie relationship would not be able to depict the 

system’s state completely, and then a system such as a particle would only be 

formulated by the combination of energy and time or momentum and coordinate so 

that it could be depicted completely. And thus the author would attempt to propose a 

more complete and appropriate concept of particle in which the component of time or 

space is inclusive, that is to say, it seems necessary to introduce the element of time or 

space directly into the formulation of particle which is looked upon as the most basic 

unit of matter. 
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Further, according to the New Quantum Hypothesis, now that the Hamilton Principle 

should represent the law of locating the real movement from all possible movements 

of the system or the law which determines the real path out of virtual path of new 

quantum, the new quantum itself should be able to be represented by the system’s 

action quantity which is the Hamilton action quantity accordingly, that is 

 S = ∫ L
t2

t1
(q, q,̇ t)dt                (4) 

Therefore, based on the Einstein-de Broglie relationship and referring to the 

formulation of the Hamilton action quantity, the author would propose the new 

formulation of particle as follows so that the element of time or space could be 

directly introduced into the making up of particle. 
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It should be noted that the formula (5) is just about the Hamilton action quantity itself, 

in which the Lagrangian function L is replaced by the energy E considering what the 

Lagrangian function L represents should actually be the energy itself. 

And the formula (6) is just formulated as per the formula (5) with the replacement of 

energy E and time t by momentum p and coordinate q respectively, considering 

momentum p and coordinate q are the pair of conjugated quantities just like energy E 

and time t. 

And thus the formula (5) and (6) would respectively substitute for the formula of 

Einstein-de Broglie relationship (2) and (3) and become the new expression of particle 

which could then be referred to as the model of new particle. The physical meaning of 

new particle model could be depicted as follows: 

The new particle’s energy E and time t could be formulated by the above 

formula (5), the new particle’s momentum p and coordinate q could be 

formulated by the above formula (6), and the new particle itself is in essence the 

action quantity i.e. S1 or S2.  

Considering the integral format of new particle as expressed by the action quantity, 

the new particle so formulated could then be referred to as integral quantum.  

And the formula (5) and (6) so formulated should comply with the Postulate of 

Completeness, and thus this new particle model should be more complete than the 

Einstein-de Broglie relationship, which redefines the relationship between energy and 

time or between momentum and coordinate in the form of action quantity. 
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Also it should be noted that the formula (5) and (6) merely adopts different 

conjugated quantities respectively to completely depict the same particle so that they 

should be equivalent with each other in the light of the Hamilton principle, that is 

021  SS                     (7) 

Thus according to the new particle model, it’s not only energy or momentum but also 

time or space that constitutes the basic components of a particle, and then the “total 

amount” of the particle so produced would exceed the original scope of energy or 

matter as defined before, and the very exceeding amount the author believes would 

just be the dark energy or dark matter as has been since sought for, that is to say, the 

formula (5) and (6) should in nature explain the existence of dark energy or dark 

matter respectively, or exactly, the dark energy should originate from time and the 

dark matter should originate from space. And thus the author believes the new particle 

model should more completely explain the source of energy and matter. 

Furthermore, now that it’s energy and time combining together that constitutes the 

particle, what the energy conservation law depicts could just represent a part of the 

state of the particle system instead of the whole of it, and further considering only the 

energy-time tensor distribution as determined by the space-time’s virtuality could be 

complete, the energy conservation law would not apply or it should be replaced by the 

more generalized energy-time conservation law. Thus it should be noted that the 

energy-time conservation law would not only depict the conservation of real energy 

but also it would in the meanwhile depict that of the more fundamental virtual energy, 

and it could be assumed that the energy-time conservation law so produced should so 

extend the application scope of energy conservation law. 

According to the above discussion, the new particle model could be regarded as the 

extension of Einstein-de Broglie relationship, which upgrades the energy expression 

(2) into the energy-time expression (5) and also upgrades the momentum expression 

(3) into the momentum-coordinate expression (6), and specifically, the new particle 

model adopts the Hamilton principle as its mathematical foundation and adopts the 

integral quantum as proposed referring to the Hamilton action quantity as its 

representation. 

 

(2) The discussion on the great unification 

According to the general equivalence principle, each of the four basic forces including 

the strong force, weak force, electromagnetic force and gravitational force would be 

equivalent to its corresponding physical space and the author believes this very 

equivalence could be looked upon as the foundation of great unification of forces with 

its underlying mechanism yet to be further clarified. 
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As a matter of fact, the various forces as aforementioned should be determined by the 

different energy-time distribution as determined by the virtuality of space-time as per 

Hamilton tensor equation, that is to say, the various forces which are actually the 

different representation of energy-time distribution should be ultimately determined 

by the virtuality of space-time, as could be expressed by the Hamilton tensor equation. 

Now that the left of this equation is the virtuality of space-time as expressed by the 

Hamilton state and the right is the energy-time tensor distribution, just like the 

“positive hole” or “positive electron” which exists on other occasions in physics the 

virtuality of space-time should not be really empty or “zero” but have some “content”, 

which is actually the energy-time tensor distribution or its corresponding physical 

space. Therefore, the energy-time tensor distribution corresponding to the various 

forces could be obtained by solving the Hamilton tensor equation, that is, the quantity 

of solutions of this equation corresponds to that of energy-time tensor distribution 

which corresponds to that of basic forces. 

The author would then apply the Hamilton tensor equation to the various forces and 

would start with the electromagnetic force. 

As in the case of electromagnetic space outside nucleus, the photon functioning as the 

action quantum of electromagnetic force is not so necessary or exactly the 

electromagnetic force as represented by the photon should be replaced by an 

appropriate physical space according to the relativity of electromagnetic field, or in 

other words, an electron’s forced movement in the electromagnetic field outside 

nucleus should be replaced by its free movement conducted in the very appropriate 

physical space, which could then be expressed by the energy-time tensor distribution 

corresponding to the electromagnetic field as determined by solving the Hamilton 

tensor equation. Thus the author believes that the action mechanism of relativity of 

electromagnetic field is that there should be no photons but there should be the 

corresponding energy-time tensor distribution. 

It should be noted that the statement of “no photons” actually constitute a new model 

of atom, in which the space outside nucleus is not the electromagnetic space but the 

physical space as represented by the corresponding energy-time tensor distribution as 

determined by solving the Hamilton tensor equation, and in the very physical space so 

produced there should be no exchange or jumps of photons and the electron would 

conduct the free motion in it. 

And further the author would attempt to apply the aforementioned mechanism of 

relativity of electromagnetic field to the gravitational field, that is to say, in order to 

realize the relativity of gravitational field it should be assumed that there should be no 

gravitons or exactly the gravitational field could be replaced by the appropriate 

physical space as represented by the corresponding energy-time tensor distribution. 



The Discussion on the Model of New Particle and the Great Unification 21 

Actually Einstein should have “almost” achieved this replacement when he used the 

energy-momentum tensor distribution in his field equation(EFE) as the representation 

of the physical space of gravitational field instead of the more complete energy-time 

tensor distribution as determined by the Hamilton tensor equation. 

Considering the common action mechanism as shared by the relativity of 

electromagnetic field and gravitational field, the author would then refer to this 

relativistic process of fields as the “unified manipulation” of fields. 

Based on the “unified manipulation” of fields, the strong field and weak field could 

go through the similar unified manipulation, that is, the action quanta of fields could 

be replaced by the appropriate physical spaces as represented by the corresponding 

energy-time tensor distribution as determined by the Hamilton tensor equation. And 

thus in the case of strong field of nucleus its action quantum i.e. meson could be 

replaced by an appropriate energy-time distribution so that a new nucleus model or a 

structure of physical space of nucleus could be constituted accordingly, in which a 

proton or a neutron would not be subjected to any forces and conduct the free motion. 

Likewise as in the case of weak forces such as β decay its action quantum i.e. W 

boson could be replaced by an appropriate physical space, that is to say, in the course 

of β decay there should be no exchange of bosons or their emission and absorption but 

instead the β decay should just occur naturally in this appropriate physical space. 

According to the above discussion, the characteristic of this very unified manipulation 

is that the action quanta of various basic forces should be replaced by the 

corresponding physical spaces so that the various basic forces are to be unified. 

Specifically, the virtuality of space-time would produce the corresponding 

energy-time tensor distribution, as is formulated by the Hamilton tensor equation, and 

the different energy-time tensor distribution would correspond to the different basic 

forces accordingly. It is thus clear that the unified manipulation of fields could be so 

realized by solving the Hamilton tensor equation so as to calculate out the 

energy-time tensor distribution corresponding to each field. Therefore, so-called four 

basic forces could be unified in one single logical system through such unified 

manipulation. 

In addition, according to the pair of equations of new particle as formulated above and 

considering momentum and coordinate are about the same conjugated variables just 

as energy and time, the author would then formulate another Hamilton tensor equation 

or field equation, that is 
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H
 
on the left of the equation represents the virtuality of space-time as well, which 
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is the Hamilton state as constituted by momentum and coordinate as compared to that 

of energy and time as formulated by Hamilton tensor H , Z  on the right side 

represents the momentum-coordinate tensor distribution of system, and k is the 

proportional coefficient. The physical meaning of this equation is that the virtuality 

of space-time determines its momentum-coordinate tensor distribution. 

According to the postulate of completeness, the system’s state depicted by energy and 

time should be equivalent with that state depicted by momentum and coordinate due 

to their same completeness of depiction of system, that is 

 

 HH                      (9) 

It should be noted that the Hamilton tensor equation or field equation (1) and (8) 

correspond to the two equations of new particle (5) and (6) respectively and they 

should just depict the system’s state in two different methods, and specifically, what 

the equation (1) depicts should be the generation and distribution of system’s energy 

and what the equation (8) depicts should be the generation and distribution of 

system’s matter, and further the pair of field equation (1) and (8) could then be 

referred to as the equation of unified fields considering they provide the mechanism 

of this very unified manipulation.  

According to the above equation of unified fields, all the basic forces or fields would 

be unified and the whole universe whether cosmoscopic or microcosmic would 

ultimately manifest as a complete distribution map of energy-time tensor or 

momentum-coordinate tensor. And thus the author believes that by solving the 

Hamilton tensor equations the distribution map of energy-time tensor or 

momentum-coordinate tensor could be drawn so that the state and distribution of 

whole universe system could be depicted completely, or in other words, the 

distribution of solutions of the pair of Hamilton tensor equations should constitute the 

panorama of universe system’s state and distribution. 

 

4. CONCLUSION 

According to all above, the author believes that Einstein-de Broglie relationship 

should not be complete in nature and thus the new model of particle so produced 

could depict the particle more completely, and further the new particle model 

interprets and depicts the particle in the form of action quantity and thus reveals the 

sources of matter and energy and also extends the application of energy conservation 

law. In the meanwhile, the author puts forward the mechanism of great unification 

based on the thought of relativity theory, provides the discussion on the unification of 
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various basic forces, and ultimately initiates the exploration into the depiction of 

universe system’s panorama. 
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