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macroscopic electromagnetic wave can be built from photons

1 Introduction

The purpose of this article

Einstein has guessed that the macroscopic electromagnetic wave is built by photons. But since he only knew the energy of the photons E = hν. E is the energy of the photon. h is Planck constant. ν is frequency. From that, it is dicult to prove that the macroscopic electromagnetic wave is built from photons. Hence some people thought that the light wave is built by photons, that is clear. But the electromagnetic wave perhaps is just wave not a wave built from photons. That means there are frequency limit, above this limit the wave are built from photons, but under this limit, all electromagnetic waves are just waves. However none oered this kind of limit. Some other people argued that even for very low frequency electromagnetic wave, for example, wireless waves are also built from photons. Which points of view of the above two group people is correct? Since the photon for wireless wave are so small it cannot be detected, these two points of view cannot be tested through an experiment.

This article the author will oer a theory all wave in any frequency bounds are all built from photons.

Usually Maxwell equations are applied as axioms. However this author has found that, the Maxwell equations together with superposition principle conict with the energy conservation, this leads this author introduced the two new principle which are the mutual energy principle and the self-energy principle [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF].

This author has proved that the photon can be described with the mutual energy ow which can be derived from the theory of the mutual energy principle.

Hence, the mutual energy principle and the self-energy principle is a good theory for microscopic phenomenon for example photons. We know that in low frequency, the electromagnetic eld can be described with the retarded wave of the Maxwell equations. This author would like to prove that the macroscopic electromagnetic wave can be built from many photons and prove this macroscopic electromagnetic wave satises Maxwell equations and are a purely retarded waves. This author needs to prove even the photon is the mutual energy ow which consist of the retarded wave and the advanced wave, many photons can build a macroscopic wave which can be seen as a retarded wave and which still satises the Maxwell equations. That means that the macroscopic wave of the electromagnetic elds is composed of many many photons and the macroscopic wave is a retarded wave. In the author's theory the photon is consist of the the retarded wave, advanced wave and two time reversal waves.

1.2 Review of the theory for photon and electromagnetic elds which include the advanced wave

Maxwell equations have two solutions, the retarded potential/wave and the advanced potential/wave. But it is not clear about the relationship of the retarded wave and the advanced wave from the Maxwell's theory. The theory of the action-at-a-distance from Schwarzs, Child-Tetrode and Fokker [10,6,11],

the absorber theory of Wheeler-Feynman [1,2] and the transactional interpretation of Cramer [START_REF] Cramer | The transactional interpretation of quantum mechanics[END_REF][START_REF] Cramer | An overview of the transactional interpretation[END_REF] all support the existence of the both retarded wave and advanced wave.

W.J. Welch has introduced time-domain reciprocity theorem [START_REF] Welch | Reciprocity theorems for electromagnetic elds whose time dependence is arbitrary[END_REF] in 1960. In 1963 V.H. Rumsey mentioned a method to transform the Lorentz reciprocity theorem to a new formula [START_REF] Rumsey | A short way of solving advanced problems in electromagnetic elds and other linear systems[END_REF]. In early of 1987 Shuang-ren Zhao has introduced the concept of mutual energy and the mutual energy theorem [START_REF] Shuang Ren Zhao | The application of mutual energy theorem in expansion of radiation elds in spherical waves[END_REF][START_REF] Zhao | The simplication of formulas of electromagnetic elds by using mutual energy formula[END_REF][START_REF] Zhao | The application of mutual energy formula in expansion of plane waves[END_REF]. In the end of 1987 Adrianus T. de Hoop introduced the time domain cross-correlation reciprocity theorem [START_REF] Adrianus | Time-domain reciprocity theorems for electromagnetic elds in dispersive media[END_REF]. All these theories are a same theorem in dierent domain: Fourier domain or in time domain. In these theorems the advanced waves are involved.

This author noticed that the energy transfer in the empty space is more accurate by using the mutual energy theorem instead of the Poynting theorem.

The Poynting theorem often lead wrong results. For example, if we calculate the receiving energy or scattering energy of a small object, we should use the Poynting vector times the object's section area. However that often oer a wrong result. Hence, some one create a concept the eective scattering section area which is much larger than the object's real section area. We use the Poynting vector times the eective scattering section area to calculate the received or scattered energy of the object. The eective scattering section area can be thousand times larger than the object's real section area. That actually means there is thousand times error if you using Poynting theorem to calculate the energy received or scattered by the object.

This author also noticed that if the Poynting theorem together with super position principle applied to a situation with N charges, there are conicts to the energy conservation law [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF].

This author combined the concept of mutual energy and the mutual energy theorem [START_REF] Shuang Ren Zhao | The application of mutual energy theorem in expansion of radiation elds in spherical waves[END_REF] with the the concepts in absorber theory [1,2] introduced the the mutual energy principle. The theory of the mutual energy principle is further proven by introducing the energy conservation condition to the classical electromagnetic eld theory of Maxwell, which also need to introduced the self-energy principle. The two new principles can be applied as two axioms for the electromagnetic eld theory [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF].

The self-energy principle tells us there should be 4 waves in the electromagnetic eld theory instead of 1 or 2 waves. The 4 waves are the retarded wave, the advanced wave and the two time-reversal waves corresponding to the retarded wave and the time-reversal waves corresponding to the advanced wave.

The 4 waves completely balanced out or canceled. And hence, the waves cannot transfer energy in space.

The mutual energy principle tell us the retarded wave and the advanced wave must synchronized. Only one wave for example the retarded wave does not satisfy the mutual energy principle, and hence, it is not a wave has real physical eect. The retarded wave of the emitter and the advanced wave of the absorber can be superposed to produce the mutual energy ow which can carry energy in the space. There is also a time-reversal mutual energy ow.

The energy of the photon can be described by the mutual energy ow. The time-reversal mutual energy ow is responsible to bring the half photon back to the emitter if a race case happens and the two absorbers each received a half photon energy. These new electromagnetic eld theory is suitable to photonics.

In this article from all these the author begin to prove that all photons can build a macroscopic wave which satisfy Maxwell equations. This macroscopic wave is purely retarded.
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The mutual energy principle and self-energy principle 2.1 The mutual energy principle for N charges

The mutual energy principle for N charge can be written as following [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF],

-

" Γ N i=1 N j=1,j =i E i × H j • ndΓ = V N i=1 N j=1,j =i E i • J j dV + V N i=1 N j=1,j =i (E i • ∂D j + H i • ∂B j )dV (1)
In the above we have written ∂ ∂t as ∂ for simplicity. The above can be rewritten as -

" Γ N i=1 N j=1,j<i (E i × H j + E j × H i ) • ndΓ = V N i=1 N j=1,j<i (E i • J j + E j • J i )dV + V N i=1 N j=1,j<i [(E i • ∂D j + H i • ∂B j ) + (E j • ∂D i + H j • ∂B i )]dV (2) 
Assume N = 2, we obtain,

- " Γ (E 1 × H 2 + E 2 × H 1 ) • ndΓ = V (E 1 • J 2 + E 2 • J 1 )dV + V [(E 1 • ∂D 2 + H 1 • ∂B 2 ) + (E 2 • ∂D 1 + H 2 • ∂B 1 )]dV (3) 
Corresponding dierential Formula is,

-∇ • (E 1 × H 2 + E 2 × H 1 ) = E 1 • J 2 + E 2 • J 1 +E 1 • ∂D 2 + H 1 • ∂B 2 + E 2 • ∂D 1 + H 2 • ∂B 1 (4) 
When N = 2, there is only two charges, one is the emitter another is the absorber. The emitter sens the retarded wave which is

ξ 1 = [E 1 , H 1 ].
The absorber send the advanced wave which is

ξ 2 = [E 2 , H 2 ].

The self-energy principle

The self-energy principle [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF] tell us there are time-reversal waves corresponding to the retarded wave and the advanced wave. The time-reversal wave corresponding to the retarded wave cancels the energy ow of the retarded wave.

The time-reversal wave corresponding to the advanced wave cancels the energy ow of the advanced wave. These guarantees all waves together do not transfer any energy.

The energy is transferred by the mutual energy ow and the time-reversal energy ow. The mutual energy ow are the energy ow of the superposition of the retarded wave and the advanced wave subtract the self-energy ows the retarded wave and the advanced wave. The mutual energy ow is responsible to transfer the energy of the photon. The time reversal mutual energy ow is responsible to return the energy of half photon from the absorber to the emitter. The time reversal mutual energy ow are the superposition of the time reversal wave corresponding to the retarded wave and the time reversal wave corresponding to the advanced wave subtract the self-energy ow the two time reversal waves.

The introduction of the self-energy principle will guarantees the whole theory is self-consistence. Especially solve the problem of conict between the Poynting theorem together with superposition principle and the energy conservation [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF].

However, for most rest of the electromagnetic eld theory the mutual energy principle is enough, hence, we omit the details of the self-energy principle here.

More superposition and less superposition principles

It was the conict among the (1) Maxwell equations, (2) the superposition principle and (3) the energy conservation leads this author to introduce the new axioms for electromagnetic eld [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF]. Many authors before has noticed the problem of the superposition principle. For example in the absorber theory [1,2], Wheeler and Feynman noticed the electromagnetic eld should be used as bookkeeper of the action and said that the electromagnetic eld has no freedom of its own. The action they mean the action-at-a-distance is a force between at least two charges. Hence when we speak about a action there have two charges one create an electromagnetic action and another measure the action or receive the action. When we speak about the superposition principle which actually means there at least have 3 charges, one is used to measure the actions, the other two charges produce the actions which can be superposed on the position of the rst charge. The force of the two other charges give to the rst charge can be superposed. This is clear and correct. If we use the electromagnetic eld to describe, the electromagnetic elds of the two other charges can be superposed at the position of the rst charge. This is all. The eld can only be superposed on a position where there is a charge, or test charge. According to the absorber theory, without the rst charge (test charge), the action or the force cannot be dened and hence the electromagnetic eld also cannot be dened since the electromagnetic eld has not its own freedom. Hence, the eld can only be superposed at the position of the rst charge. In the space other than the position from the rst charge, the eld can not be superposed.

In another view. If we believe the eld can also be superposed in any place in the space, there will clear the problems. Assume we have 3 charges, A, B and C seen Figure 1. In the place D there is no any charge, we can superpose the eld of the 3 charges. In the place of the charge, for example A, the self-eld of the charge is innite, hence we cannot use the information of the self-eld.

Hence, in the place A, only the eld from B and from C can be superposed.

Similarly to the position B and C which also have charge. Hence according the absorber theory we can only have a superposition on the position of A, B and C. And the superposition is done with the eld of the two other charges.

According to view of absorber theory of Wheeler and Feynman, the super-position in point A is correct since here has a test charge which is the charge A.

The supper position at the Point D is not correct, since in the place of D there is no any test charge, hence the action between the source place A, B, and C to D cannot be built, hence the eld in the place D can also not be built. This is because the eld has no its own freedom. If action can not build, the eld at the place D has no denition too. And hence in the place D the eld also cannot be superposed.

The author found the point of view of Wheeler and Feynman is correct. The superposition of the eld at D will lead the conict between the Poynting theorem/superposition and energy conservation which further lead the introduction of the self-energy principle and the mutual energy principle [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF].

To say the least, some place superposed the eld of two charges and some other place superposed the eld with 3 charges. This make things very confused.

The author will divided the above two superposition situation as two dierent kind of superposition. The superposition in the place A (also B and C) is referred as less superposition. In the place D is referred as more superposition. Hence the less superposition is a superposition with test charge. The more superposition is a superposition without test charge.

It should be noticed the less superposition principle and the more superposition principle are not equal in the Maxwell's electromagnetic eld theory, that is the reason Wheeler and Feynman said the eld has no its own freedom! However after the author has introduced the self-energy principle, it can prove the two superposition will be equal to each other. This is also a reason the author has to introduce the self-energy principle.

Hence in this article we do not assume a traditional way of superposition which is the more superposition. In this article we only assume that the eld can be superposed if there are test charges or where the current intensity J is not zero, that means we only assume the less superposition!

In the mutual energy principle, the above less superposition principle is enough, that is because in the mutual energy principle we only consider the situations there are two group charges, one group is from the emitters, another group is from the absorbers. The elds of the emitters need to be superposed on a place of absorber. The eld of the absorber needs to be superposed on a place of an emitter. These all have no problem with the less superposition principle. We do not need the traditional way of superposition which is more superposition.

Hence at the absorber place the eld of all emitters can be superposed as owing, assume ξ 1 = [E 1 , H 1 ] is superposed the retarded wave from the emitters, this eld can be superposed at the place of an absorber.

E 1 = N i=1 E 1i (5) 
H 1 = N i=1 H 1i (6) 
where ξ 1i = [E 1i , H 1i ] are the eld of the emitter i.

Assume ξ 2 = [E 2 , H 2 ] is superposed advanced wave from the absorber, this elds can be superposed at the place of an emitter

E 2 = N i=1 E 2i (7) 
H 2 = N i=1 H 2i (8) 
ξ 2i = [E 2i , H 2i ]
are the advanced wave of the absorber i.

In the following the less superposition combine the mutual energy principle will be applied to derive the macroscopic wave which is a retarded wave and satisfy Poynting theorem or Maxwell equations. This need to be done is because the axioms of electromagnetic eld now is the mutual energy principle and selfenergy principle not the Maxwell equations. If the Maxwell equations can be derived from the mutual energy principle that means the theory of mutual energy principle is equivalence to the Maxwell theory in the macroscopic limit. That also means that the macroscopic electromagnetic eld can be built by innite photons.
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Macroscopic wave can still be described by Maxwell equations

We know that now our axioms of the electromagnetic eld theory becomes the mutual energy principle and self-energy principle. From these new principles, we have derived the Maxwell equations and the time-reversal Maxwell equations.

There are 4 waves instead of 1 or two waves. We derived the mutual energy ow theorem and found that the photon is the mutual energy ow. The energy carried by the mutual energy ow is equal at any surface between the emitter and the absorber, hence the mutual energy ow do not attenuate. It is not like the wave which attenuate with the distance. Self-energy principle tell us the total self-energy ow of waves all balanced out or canceled. Hence waves themselves do not transfer any energy in the space. The energy is only transferred by the mutual energy ows. We know that the mutual energy ow is the photon, hence light energy is transferred by photon not by the light waves. This agrees with Einstein's guess. He believes that the photon as a particle exist in the whole space not just exist at the time it is emitted or received and hence the macroscopic wave has to be built from innite more photons. Now the mutual energy principle and self-energy principle are the laws for the photon, they can be seen as microscopic law for electromagnetics and photonics.

After we have the microscopic law we have to prove that the macroscopic law and show that can be derived from the microscopic law, at least approximately.

Figure 2: Wave guide J 1 is the current of the transmitter. J 2 is the current of the receiver.

Derive the Poynting theorem for macroscopic waves inside a cylinder wave guide

In the cylinder wave guide, traditionally the electromagnetic eld is thought to produced by the source which is the transmitter. The receiver stays in the other end of the cylinder wave guide.

In the author's new theory the electromagnetic eld is produced by the transmitter and receiver together. The transmitter sends the retarded wave.

The receiver sends the advanced wave. Assume that the receiver doesn't reect the electromagnetic eld. Assume that the transmitter doesn't reect the advanced wave. In the wave guide, the retarded wave of the transmitter is same as the advanced wave of the receiver. In free space, the retarded wave of a emitter charge and the advanced wave of the absorber are clear not the same. But for a wave guide since the wave do not attenuate, and hence the advanced wave and the retarded wave can be same.

Assume the traditional electromagnetic eld are ξ = [E, H], the retarded wave is,

ξ 1 = [E 1 , H 1 ] = 1 2 [E, H] (9) 
The advanced wave is,

ξ 2 = [E 2 , H 2 ] = 1 2 [E, H] (10) 
Inside the wave guide, the wave is 1 dimensional. Hence the retarded wave and the advanced wave are same. That is reason we can assume the retarded wave and advanced wave are all half the total eld. ξ 1 is the retarded wave of the emitter/transmitter. ξ 2 is the advance wave of the absorber/receiver. See Figure 2. The mutual energy principle E.(3) for a volume V 1 can be written as,

-

" Γ1 (E 1 × H 2 + E 2 × H 1 ) • ndΓ = V1 (E 2 •J 1 +E 1 •J 2 )dV + V1 (E 1 •∂D 2 +E 2 •∂D 1 +H 2 •∂B 1 +H 1 •∂B 2 )dV (11) 
Here V 1 is a volume in which the transmitter stays inside See Figure 2. Assume Γ 1 is the boundary of the volume V 1 . In the wave guide. We know that J 2 = 0 inside V 1 . Hence we have ˝V1 E 1 • J 2 dV = 0. We assume the wall of the wave guide are metal and hence the electric eld are 0. Hence, on the surface Γ 1 only the part as the section of wave guide, S 1 the electric eld E 1 , E 2 are nonzero. Hence, we can dene Γ 1 as a section of the wave guide. This section can be chosen at any place between the transmitter and the receiver of the wave guide.

-

S1 (E 1 × H 2 + E 2 × H 1 ) • ndS = V1 E 2 • J 1 dV + V1 (E 1 • ∂D 2 + E 2 • ∂D 1 + H 2 • ∂B 1 + H 1 • ∂B 2 )dV (12) 
In the above S 1 is the section of the wave guide. S 1 is part of Γ 1 . Γ 1 is close surface and S 1 is plane. S 1 can be chosen in any place between J 1 and J 2 . V 1 is the left region of the S 1 .

Substitute ξ 2 = ξ 1 (we know that the advanced eld is equal to the retarded wave inside a wave guide), we obtain, -

S1 (E 1 × H 1 + E 1 × H 1 ) • ndΓ = V1 E 1 • J 1 dV + V1 (E 1 • ∂D 1 + E 1 • ∂D 1 + H 1 • ∂B 1 + H 1 • ∂B 1 )dV (13) or - 2 
S1 (E 1 × H 1 ) • ndΓ = V1 E 1 • J 1 dV + 2 V1 (E 1 • ∂D 1 + H 1 • ∂B 1 )dV (14) 
Substitute ξ 1 = 1 2 ξ, the retarded eld is half of the total eld, we have, -

S1 (E × H) • ndΓ = V1 E • J dV + V1 (E • ∂D + H • ∂B)dV (15) 
In the above formula, we have apply J 1 = J . J 1 is the current of transmitter which can be seen as the current of wave guide, if we do not interesting the current of the receiver J 2 . The above is normal Poynting theorem, hence if we assume the receiver produce the advanced wave, we also can obtained the Poynting theorem inside a wave guide. Hence in the wave guide situation, for the macroscopic wave, the mutual energy principle can obtained the same result as the Poynting theorem does. We often calculate the energy ow ux by Poynting theorem. That is still correct. Poynting theorem for this situation is OK, because it also can be proved from the mutual energy principle.

This result can be widen to the case of a cone-beam wave guide. In side a cone-beam wave guide the advanced wave can also assume to be equal to the retarded wave.

Derive the Poynting theorem for macroscopic waves inside a cone-beam wave guide

In this situation we assume the transmitter or the emitters are at the peak of the cone. Assume the receiver or the absorbers are on a section of the cone.

The absorbers uniformed distribute on the section of the cone. Assume that the receiver doesn't reect the electromagnetic eld. Assume that the transmitter doesn't reect the advanced wave. In this wave guide we also assume that the retarded wave of the transmitter and the advanced wave of the receiver are exactly same see Eq. [START_REF] Rumsey | A short way of solving advanced problems in electromagnetic elds and other linear systems[END_REF]10). Same as last subsection we can obtained the result the mutual energy principle will oer exactly same results as the Poynting theorem.

Derive the Poynting theorem for macroscopic waves in 3D empty space

Assume an emitter is at the center of a innite big sphere. On a sphere with innite large radius there are uniformly distributed absorbers. Assume the eld of absorbers is

ξ 2 = N j=1 ξ 2j (16) 
Where ξ 2i is the eld of an absorber which is distribute on the innite big sphere.

Assume that, Figure 3: Wave guide J 1 is the current of the transmitter. J 2 is the current of the receiver. The above shows a cone-beam wave guide.

ξ 1 = N i=1 ξ 1i (17) 
Where ξ 1i is the eld of an emitter which is distribute inside a volume V 1 close to the center of the innite big sphere. ξ 1 is the retarded eld of the emitters.

The mutual energy principle for an emitter and an absorber can be written as,

-

" Γ1 (E 1i × H 2j + E 2j × H 1i ) • ndΓ = V1 E 2j • J 1i dV + V1 (E 1i • ∂D 2j + E 2j • ∂D 1i + H 2j • ∂B 1i + H 1i • ∂B 2j )dV (18) 
Here the emitters stay inside the volume V 1 . Γ 1 is the boundary of the volume 1. See Figure 4.

Considering from last section all the eld of the emitter and the eld of the absorber can still be superposed (by the wave this is the less superposition) for the mutual energy principle, we have, 

- " Γ1 (E 1 × H 2 + E 2 × H 1 ) • ndΓ = V1 E 2 • J 1 dV
+ V1 (E 1 • ∂D 2 + E 2 • ∂D 1 + H 2 • ∂B 1 + H 1 • ∂B 2 )dV (19) 
We obtains that the eld of emitters and absorbers satisfy the mutual energy principle.

ξ 1 = [E 1 , H 1 ] is dened in Eq.( 17 
). ξ 2 = [E 2 , H 2 ] is dened in
Eq.( 16).

ξ 1 = [E 1 , H 1 ] = 1 2 [E, H] (20) 
The advanced wave is,

ξ 2 = [E 2 , H 2 ] = 1 2 [E, H] (21) 
In case the absorber uniformly distributed on the big sphere, we still can assume that the retarded wave send from the emitter in the center of the sphere and the advanced eld send from the absorber are equal to each other.

Since, the empty space between the emitter and the absorbers can be also seen as a wave guide. A cone beam wave guide, the cone beam angle of the wave guide are 4π. We can also assume the eld of the absorber are same as the emitter similar to the normal wave guide as described in last sub-section.

Same as before we have,

-

" Γ1 (E 1 × H 1 + E 1 × H 1 ) • ndΓ = V1 E 1 • J 1 dV + V1 (E 1 • ∂D 1 + E 1 • ∂D 1 + H 1 • ∂B 1 + H 1 • ∂B 1 )dV (22) 
or -2

" Γ1 E 1 × H 1 • ndΓ = V1 E 1 • J 1 dV + +2 V1 (E 1 • ∂D 1 + H 1 • ∂B 1 )dV (23) or - " Γ1 E × H • ndΓ = V1 E • J 1 dV + V1 (E • ∂D + H • ∂B)dV (24) 
Hence, the eld in the empty space still satisfy the Poynting theorem.

However we should noticed that, this result is base on that we have the assumption that the absorbers have uniformly distribute on the innite big sphere. This is the dierent of the author's theory with the theory of Maxwell.

In the theory of Maxwell the wave send out from the emitter do not need the absorbers. In the author's theory if the uniformly distributed absorber exist, the authors result is same to the result of Maxwell.

Derive Maxwell equations from the Poynting theorem

The last sub-section is to prove that the macroscopic Maxwell equations can be derived from Poynting theorem. Hence, we can still apply Maxwell equations and Poynting theorem for macroscopic waves for example the wave for wireless antenna and wave guide. The dierential form of Poynting theorem can be written as,

-∇ • E × H = E • J + E • ∂D + H • ∂B (25) 
It is clear that the Poynting theorem can be derived form Maxwell equations, hence what we need is to proved that the Maxwell equations can also be derived from Poynting theorem. The above formula can be re-written as,

-(∇ × E •H -∇ × H • E) = E • J + E • ∂D + H • ∂B (26) 
or

-(∇ × E +∂B) • H+ (∇ × H -J -∂D)•E = 0 (27) 
Considering E and H are not linear related, hence we have,

∇ × E+∂B = 0 (28) ∇ × H -J -∂D = 0 (29) 
or

∇ × E = -∂B (30) 
∇ × H = J + ∂D

Hence we obtain the Maxwell equations from the Poynting theorem. In the last section we obtains the Poynting theorem from mutual energy principle. According to the result of this sub-section and last subsection, the macroscopic wave equations Maxwell equations can be derived from the mutual energy principle which is suitable to microscopic wave.

On this section, we have proved that macroscopic wave can be built up by innite particle waves of the photons. Particle waves are more local and do not attenuated. The mutual energy ow satisfy this requirement.

According this derivation, the Maxwell equations can be established as macroscopic wave and has a condition that is there are uniformly distributed absorber stay on the sphere with innite big radius. For example in the two antenna situations there is a transmitting antenna and a receiving antenna. The receiving antenna and the back ground of the antenna cannot be seen as uniformly distributed absorber. In this situation the Poynting theorem cannot be satised, and hence the Maxwell equation cannot be satised. In the two antenna situation, the retarded wave and the advanced wave are also not equal. That means, Eq.(9,10) do not satisfy.

However in the two antenna situation the mutual energy principle still can be satised. That is the reason in this situation we can apply mutual energy theorem to calculate the directivity diagram of the receiving antenna. Or we can apply Welch's reciprocity theorem or Lorentz reciprocity theorem to calculate the directivity diagram of the receiving antenna. This is also the reason if we use the Poynting theorem to calculate the energy received by the receiving antenna we get the wrong results and have to use the eective section area of the scatter to correct the results. In this situation the mutual energy theorem can still oer the correct calculation results.

Self-energy ow do not transfer energy

In the above calculation the energy transfer is only calculated by the mutual energy ow. If we still assume there is the retarded wave sent from the emitter/transmitter and there is the advanced wave sent from the absorber/receiver.

However we assume that not only the mutual energy transfer the energy but also the self energy also transfer the energy. Let us consider the wave guide situation, we know the self-energy ow of the emitter satisfy the Maxwell equations and hence the Poynting theorem, that is,

-

" Γ1 E 1 × H 1 • ndΓ = V1 E 1 • J 1 dV + V1 (E 1 • ∂D 1 + H 1 • ∂B 1 )dV (32) 
Considering,

E 1 = 1 2 E H 1 = 1 2 H We have, - 1 2 
" Γ1 E × H • ndΓ = V1 E • J 1 dV + 1 2 
V1 (E • ∂D + H • ∂B)dV (33) 
In the same way, the self-energy ow of absorber/receiver also satisfy the Maxwell equations which is advanced wave, there is the contribution of the self energy ow for the absorber/receiver which can be written as,

-

" Γ2 E 2 × H 2 • ndΓ = V2 E 2 • J 2 dV + V2 (E 2 • ∂D 2 + H 2 • ∂B 2 )dV (34) 
Considering,

E 2 = 1 2 E H 2 = 1 2 H - 1 2 
" Γ2 E × H • ndΓ = V2 E • J 1 dV + 1 2 
V2 (E • ∂D + H • ∂B)dV (35) 
For the retarded wave,

1 2
! Γ1 E × H • ndΓ are energy ow from the emitter/transmitter direct to the absorber/receiver. For the advanced wave 1 2

!

Γ2 E× H • ndΓ is also from the emitter/transmitter direct to the absorber/receiver. Hence the two self-energy ow are equal. The total self-energy ow are

" Γ1 E × H • ndΓ + " Γ2 E × H • ndΓ = " Γ1 E × H • ndΓ
Hence the self-energy ow can also contribute energy equal to the mutual energy ow. If the energy of mutual energy ow is equal the energy of a photon, hence if the self-energy ow also contributed to the energy transfer the energy transfer will be doubled compare the result we calculate the energy transfer using the Poynting theorem and only consider the retarded wave. This tell us, if we assume there are advanced wave, the energy transfer can only calculated with the mutual energy ow. We cannot calculate the energy transfer with mutual energy ow and also with the self-energy ow.

We can also calculate the energy transfer with only the retarded wave with the Poynting theorem, in this case the retarded eld equal the sum of the retarded eld and the advanced wave.

The reason in the case we have considered the advanced wave, we cannot consider the contribution of the self-energy ow is that, according the author's theory the self-energy ow has been canceled by the self-energy ow of the corresponding time-reversal wave. The time-reversal wave corresponding to the retarded wave has canceled the self-energy ow of the retarded wave. The timereversal wave corresponding to the advanced wave has canceled the self-energy ow of the advanced wave. Hence in case we consider the retarded wave and advanced wave, only the mutual energy ow needs to be considered. This result is also a testimony to prove that the self-energy principle is correct. There is really two time-reversal waves which cancel the self-energy ow of the advanced wave and the retarded wave.

Electron runs on its obit

We know the electron runs inside a atom is similar to the electromagnetic wave inside the wave guide. For the electron situation, normally we only consider the retarded wave which satisfy the Schrödinger equations. But we can also consider the mutual energy ow of the retarded wave and the advanced wave.

That will have equivalent eect similar to when we only consider the retarded wave. However if we consider the retarded wave together with the advanced wave, we need only consider the contribution of the mutual energy ow. If we consider the mutual energy ow and also the self-energy ow we will get a error. Because the self-energy ow do not carry energy which is canceled by the corresponding time-reversal waves. The self-energy ow for the retarded wave and the advanced wave are no contribution to the energy transfer for the electron move on its obit. For the electron situation we will not oers the more details since the length of article is limited.

Some arguments

Perhaps some one we argue why need this complicated proof ? We have known that the mutual energy principle can derive Maxwell equation for single charge.

We can apply the superposition principle to obtained the Maxwell equation for N charges which can be used for the macroscopic wave.

First in the author's theory do not assume the traditional superposition principle. Hence in general even you have know the eld of the each charge satises Maxwell equations, you still cannot apply super position principle to obtain the macroscopic wave. Here the superposition principle we means the more superposition principle. In Maxwell's theory actually only the less superposition is corrected. The more superposition principle are problematic. The problem of more superposition is only been solved after we have introduced the self-energy principle. However after we have the self-energy principle, the electromagnetic eld need also includes the two time-reversal waves, things become very complicate, the eld still cannot just superposed together.

Second if you superpose (with the more superposition principle) all the eld of the charges, the calculated energy will larger than the energy conservation law require. That is conict between the Maxwell equations, and superposition law and the energy conservation [START_REF] Shuang Ren Zhao | A new interpretation of quantum physics: Mutual energy ow interpretation[END_REF]. That lead the author introduced the self-energy principle. Hence, in that case we need to take away all the self-energy items.

That is apply the self-energy principle, after that we well get the same results as apply the mutual energy principle and with the less superposition principle.

And then the following proof will be exact like above. Any way it is not possible to just superpose (with the more superposition principle) the electromagnetic elds. [START_REF] Cramer | An overview of the transactional interpretation[END_REF] Conclusions

In this article the author has proved that the macroscopic wave of electromagnetic elds can be built from innite more photons. Here the photon satisfy the mutual energy principle and the self-energy principle. The photon is the mutual energy ow which is composed with the retarded wave and the advanced wave.

From the self-energy principle the photon also needs the 2 time-reversal waves corresponding to the retarded wave and the advanced wave. Here the macroscopic wave is only a retarded wave which satisfy Maxwell equations. Hence, in macroscopic situation for example in the wireless wave situation, the traditional Maxwell theory still can be applied. However it should be noticed, that the traditional Maxwell equations can be applied has a precondition, that is the absorbers can be seen with a uniform distribution. Without this kind of absorbers, or the absorber cannot be seen as uniformed distribution, the Maxwell equations and hence, the Poynting theorem will fail. The example is in the situation of a system of with the two antennas, one is a transmitting antenna, and another is a receiving antenna. In this case the calculation of the scattering section area using Poynting theorem will fail. In this situation the absorber is
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 1 Figure 1: Assume there are 3 charges A, B and C. In the place D there is no charges.
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 4 Figure 4: Wave guide J 1 is the current of the transmitter. J 2 is the current of the receiver. The above shows a cone-beam wave guide.

  

the receiving antenna which is not a uniform distribution. The author's theory agree with the absorber theory in which, in case the sun stayed in a empty space, it cannot send any radiation out. The author's theory proved that the claim of the Wheeler and Feynman's absorber theory is corrected. That means the claim that a moved charge with acceleration can radiate no other condition is wrong.