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Abstract

At present, the research of single-photon is a hot topic, it has been widely ap-
plied in quantum measurement, quantum entanglement and quantum infor-
mation. In this paper, we have proposed a new single photon theory, which is
the vector potential A rotation at the vertical motion direction of photon, it
can produce the microscopic electric field and magnetic field, and they satisfy
the Maxwell equations. We have calculated photon spin, momentum, energy,
and found there are left-handed and right-handed photon. In addition, we
study the multi-photon theory and the dynamics theory between photons in-
teraction. On this basis, we have further given the compound structures of
electron, proton, neutron, neutrino, m meson, dark matter with the photon
structural theory, and calculated their mass, charge and spin.
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1. Introduction

The wave theory of light was put forward by Huyghens and was later proved by
interference and diffraction experiments, which became the greatest achievements
of the 19" century. In order to explain the spectrum of black-body radiation,
Planck postulated the process of emission and absorption of radiation by atoms
occurs discontinuously in quanta, Ze, the emission of black-body was energy
quantization with value of #@ [1]. In 1902, Lenard discovered that energy of
electrons in photoelectric effect does not depend on the intensity of light, while
it depends on the light frequency [2]. In 1905, Einstein pointed out that the
discovery of Lenard meant that energy of light is in a form of localized light

quanta [3]. The proof that Einstein light quanta behave as particles was given by
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the Compton scattering experiment of X-rays on electrons in 1923 [4].

There are still many puzzling aspects about light nature. A central point is the
distinction between particle and field viewpoint of light. In the old days, this was
called wave-particle duality. In quantum electrodynamics, we treat photon as the
quanta of the classical electromagnetic field quantization. A key question is, we
view light as being comprised of particles called photons, or one view light as a
field [5]. In 1951, Einstein complained that after fifty years of conscious
meditation he had not come any closer to the answer to the question what are
light quanta. He added: “today any brute believes that he knows the answer, but
he is wrong” [6].

In the last three decades, the research of single-photon is a hot and widely
discussed topic in the physics community, it has been applied in quantum
measurement [7] [8] [9] [10], quantum entanglement and quantum information
[11]-[18]. At present, we are still lacking a deep understanding of photon and
although some progress has been achieved, Einstein’s light quanta question has
not received a complete answer. In history, the research of photon nature
obtained lots of achievements and promoted the creation of relativity and
quantum theory. In 2003, Zajonc said our ignorance of photon quanta was then
about Einstein [19].

In this paper, we have proposed a new single photon theory, which is the
vector potential A rotation at the vertical motion direction of photon, it can
produce the microscopic electric field and magnetic field, and they satisfy the
Maxwell equations. We have calculated photon spin, momentum, energy, and
found there are left-handed and right-handed photon, and they have wave-particle
duality in the theory. We have given the relation between photon electric field
intensity and energy. In addition, we study the multi-photon theory and the
dynamics theory between photons interaction. On this basis, we have further
given the compound structures of electron, proton, neutron, neutrino, ™ meson,

dark matter with the photon theory, and calculated their mass, charge and spin.

2. The Single-Photon Structural Model

We know that the photon carries energy-momentum and has spin. photon spin
has always the same value for all photons (one unit of 7 ), whereas the energy
and momentum can vary continuously from zero to infinity, and they are in
relation to photon frequency, what is the photon frequency? In order to unify
the photon energy, momentum, spin and frequency, we structure the photon
structural model as: photon has the vector potential A, and the vector potential
A rotates at the vertical direction of photon motion, the rotation angle
frequency  is the photon angle frequency. It is shown in Figure 1.

There are four kinds of motion form as follows:

1) The photon moves along the +z direction, and the vector potential A
rotates clockwise, the rotation angular frequency is , it is shown in Figure 2.

The vector potential A is
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Figure 1. The photon structural figure, the vector potential A rotates at the vertical
direction of photon motion.

Nz

A

Figure 2. The photon moves along the +z direction, and the vector potential A rotates

clockwise, the rotation angular frequencyis .

A:Ao(cos(a)t—kz)ex—sin(a)t—kz)ey), 1)
with A= |A , and k=wm/c. The photon vector potential A rotation should
generate photon electric field and magnetic field, they are

E=—%=A)co(sin(a)t—kz)ex+cos(cot—kz)ey), ()
B:VxA:—kAo(cos(cot—kz)éx—sin(a)t—kz)ey):—kA, (3)

where €,, e, and e, are the unit vector of xaxis, yaxis and zaxis.

With Equation (1), we obtain the equations of vector potential A

2

vZA—yogo‘zt—zAzo, V-A=0. (4)

From Equations (1)-(4), we find the photon electric field E and magnetic
field B satisfy Maxwell equations
V-E =0, (5)
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V-B=0, (6)

oB
VxE =——, 7
p (7)

oE
VxB=ue,—. 8
,Uooat (8)

With Equations ((2) and (3)), we find |E|=C|B| and B :%Ex E . For the
photon, its vector potential A, electric field E and magnetic field B are
distributed in minimal local of photon size, which are different from the
macroscopic electromagnetic field, they can distribute in limited and infinite
area. We call photon electric field (2) and magnetic field (3) as microscopic
electric field and magnetic field, the Equations (6)-(8) as microscopic Maxwell
equations. The Equations (1)-(8) describe the photon as a wave.

With the photon vector potential A, electric field E and magnetic field B,
we can calculate photon energy, momentum and spin.

The photon energy w, is

w, =80J.V E’dr =g, A0V, = ho 9)
From Equation (9), we can obtain the microscopic expression of Planck
constant 7
h=g,NaV,, (10)
where V  is photon volume.
the photon momentum p is
2
_ Y SCRVESL P
p—goijEder—goA) Ve, = e, =Tike,, (11)
the photon spin S is
S :gOJ'VmE x Adt = —g,AaV e, = —he,, (12)

with Equations ((2) and (9)), we can give the relation between photon electric

field intensity and energy, it is

ho
&V

0w

E:

(13)

By the rotation of photon vector potential, we can obtain all information of
photon, such as photon electric field, magnetic field, energy, momentum and
spin, and the photon frequency (the vector potential rotation frequency). The
Equation (10) gives out the microscopic expression of the Planck constant 7, it
is in relation to vector potential amplitude A, vector potential rotation
frequency o and photon volume V, . From Equation (12), we find the photon
spin S=1, and when photon vector potential A rotates in the clockwise
direction, photon spin S and its momentum p are in the opposite direction,
it is called right-handed photon. The vector potential A, electric field E,

magnetic field B, spin S and momentum p are shown in Figure 3. Their
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Figure 3. The relation of photon vector potential A, electric field E , magnetic field B,
spin S and momentum p.
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Figure 4. The photon moves along the +z direction, and the vector potential A rotates
anticlockwise, the rotation angular frequencyis .

relationship are: E LA and E lag A angle g, B||-A, BLE, they

are in the same plane, and are clockwise rotation at angular frequency w, the
S and p are perpendicular to the plane. The Equations (9)-(12) describe the
photon as a particle. So, photon has wave-particle duality in the theory.

2) The photon moves along the +z direction, and the vector potential A rotates
anticlockwise, the rotation angular frequency is w, it is shown in Figure 4.

The photon vector potential A is
A=A (cos(at - kz)e, +sin(at-kz)e, ), (14)

the vector potential A rotation should generate photon electric field and

magnetic field, they are

E:—%:Aoa)(sin(a)t—kz)ex—cos(cot—kz)ey), (15)
B =VxA=KkA,(cos(at-kz)e, +sin(ot—kz)e, ) =KkA, (16)

and photon energy, momentum and spin are
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w,, :goj.vszdz':goAfa)ZVw =ho, (17)

% ho
ngojvwEder:SOAéTVwez :Tez = ke, , (18)
S=¢, ijE x Adr = ,A2aV, e, = he,. (19)

The vector potential A, electric field E, magnetic field B, momentum p

and spin S are shown in Figure 5. Their relationship are: E L A and E

ahead E angle g, B||A, BLE, they are in the same plane, and are

anticlockwise rotation at angular frequency . The spin S and momentum
p arein the same direction, it is called left-handed photon.

3) The photon moves along the —z direction, and the vector potential A
rotates clockwise, the rotation angular frequency is @. It has electric field,
magnetic field, energy, momentum and spin, and the spin S and momentum
p arein the same direction, it is left-handed photon.

4) The photon moves along the —z direction, and the vector potential A
rotates anticlockwise, the rotation angular frequency is @, it has electric field,
magnetic field, energy, momentum and spin, and the spin S and momentum
p are in the opposite direction, it is right-handed photon.

For the four kinds of motion form of photon, we can find the vector potential
A, electric field E and magnetic field B are in the same plane and
orthogonality, the spin S and momentum p are perpendicular to the plane.
The A, E and B are all rotation at angular frequency w, but the relative
direction between them are different, and the S and p direction are also

different at the four kinds of motion form of photon.

3. The Photon Dynamics Theory

We know that photon has electric field, magnetic field and spin, which lead to
interaction between the photons. For the two photons, there are interaction
between their electric fields, magnetic fields and spins, when the directions of

electric field E, magnetic field B and spin S of two photons are same

Y
v
>

E

Figure 5. The relation of photon vector potential A, electric field E , magnetic field B,
spin S and momentum p.
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(opposite), there are attractive force (repulsive force) between the two photons,

the interaction potential energy between the two photons can be written as:

Ve =g.E-E, (20)

V, =g,B-B, (21)
and

V,=gS-S, (22)

the total interaction potential energy is

V=V, +V, +V, =g.E-E+g,B-B+9S-S
=(gE+g—2‘3jE~§+gSS_-S_ 23)
c
=0E-E+0.S-S.

where V., V, and V; are the potential energy of electric field, magnetic field
and spin between two photons, ¢, §; and ¢ are the interaction constants
of electric field, magnetic field and spin.

With the photon dynamics theory, we can give the following results:

1) Two photons can condensed into mass particle

For the two photons of vector potential A and —A, their rotation angle
frequency , and motor direction are same, they can condense into photon-
couple, it is shown in Figure 6. With Equation (23), we can find the two photons
should be in the balance state, since they suffer the electromagnetic attraction
and the spin repulsion. The photon-couple total vector potential, total electric
field magnetic field, total spin and momentum all are zero, and the two photons

energy should be absolutely transformed into mass of photon-couple, it is

_2ho

© 2

C

. (24)

where ¢ is the light velocity, the condensed photon-couple is graviton, which

should form a particle mass and gravitational field.

N

Figure 6. The two-photon of vector potentials A and —A rotate at angle frequency
2ho
¢

o , they condensed into photon couple, and the photon couple massis m, =
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2) Two photons can generate a new photon

For the two photons of vector potential A, their rotation angle frequency o
and motor direction are same. With Equation (23), we can find the two photons
should not be in the balance state, since they suffer the electromagnetic and the
spin repulsion, but they can generate a new photon of vector potential A’ and

rotation angle frequency 2w, Le, y(A)+y7(Aw0)-y(A,20).

4. The Multi-Photon Theory

In the above, we have given the single-photon structural model. In the following,
we shall study the multi-photon process with the photon dynamics theory.

1) y(Aw)+y(Aw)->y (A 20)

The process y(A w)+y(A ®)—y(A,20) denotes the two photons that their
motor direction, vector-potential A magnitude, rotation direction and rotation
angular frequency o are all the same, they can form a new photon that angular
frequency and volume become double. In the process, the momentum and energy

are conservative. With Equation (9), we have
SO(A)a))ZVw +& (A)a))ZVw =g, (A(SZa))2 Vv, (25)
by Equation (25), we obtain
A20=Aw=eg, (26)

\Y
with the Planck constant 7= g,A’aV, = &, (Aoa))2 —, we get
1)

\Y
2= gon (27)
[0
and
AV, =&Y, (28)

where €, and (¢, are the constants, and the Planck constant can be written as
n=s,(e)" go-

2) 7(A1!a’1)+7(A2!a’2) - y(As’(a’l +a)2))

The process )/(Ai, o)+ (A, @) > y(Aa,(a)l + a)z)) denotes the two
photons that vector-potential are A and A,, rotation angular frequency are
o, and o, and their motor direction, vector-potential rotation direction are
same, they can form a new photon.

With the energy conservation and Equation (9), we have

&0 (A )V, + &0 (A, V., = o (A (@4 0,)) Vo (29)

ie,
Ao = Ay, = Ay, (0’1 + a)z), (30)

and
Vo, =V, +V, . (31)

3) 7(Ava)+r (A o)+t r(ALe) > (A (@ o+ +a,))
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The process
y(ALo)+y (A 0)++7 (A @) 7(A1+1r(w1 +w, +~-+a)n)) denotes the
n photons that vector-potential are A (i=1,2,---,n), rotation angular frequency
are @, (i =12, n) and their motor direction, vector-potential rotation
direction are same, they can form a new photon.

With the energy conservation and Equation (9), we have

o (A Vi + (A, )V, 4 (A, )V, |

(32)
=&y (Apa(@ + 0+ + o, ))ZVWW»-WH ,
Le,
'Abla’l:Aozwz='”:A0n+1(w1+w1+”'+a’n)’ (33)
and
VWWWWn =le +sz +---+an. (34)

4) y(Aw)+y(-Aw)—>d
The process y(Aw)+y(-Aw)—>d denotes the two photons that their
motor direction, vector-potential A magnitude, rotation direction and rotation

angular frequency o all are same, but their vector-potential A direction is
2ho

opposite, they can form a neutral particle d, its mass m; =——, charge q=0
c

and spin S =0, the neutral particle dis a dark particle.

5. The Macroscopic Electromagnetic Field Structural Model
In the photon structural model, we have obtained the electric field E; and E,
for the right-handed and left-handed photon, they are

E = Ao (sin(wt —kz)e, +cos(at-kz)e, ), (35)
and

E, = Ayoo(sin(at—kz)e, —cos(at —kz)e, ), (36)
they can be written as the plural form

E — A)a)ei(wtkaJr(p), (37)

its real part and imaginary part express the electric field of e, and e,
components, respectively. The electric field of linear polarization photon is the
superposition of right-handed and left-handed photon electric field E; and
E, ,itis

E, =E;z +E, =2Awsin(at-kz)e,, (38)
or

E, =Eq—E_=2Awcos(wt-kz)e,. (39)

The macroscopic electromagnetic field are the the superposition of all photons

electromagnetic field, they are
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E(r.t)=>E(r,t), B(r,t)=>B(r.t), (40)

where E; (r,t) and B, (r,t) are the i-th photon electric field and magnetic field,

and the continuous superposition form is
E(rt)= J.wa(a))ei(”t""r)da). (41)
The macroscopic electromagnetic field satisfy the Maxwell equations.

6. The Electron Structural Theory

Firstly, we define a new function § (X) , it satisfies

0, x=0
= 42
a(x) {1, . (42)
obviously, ¢ (X) function form is
1 o
g(x):—nj'oe dk. (43)

1) the electron structural

We think electron is made up of plenty of photons, which rotate around the
ball center at different angular frequency @ , and are sphere-symmetry
distribution in space. These photons in electron are divided into two categories.
One kind is the non-condensation photons, which their vector potentials A
direction are same at the same space point r, it is shown in Figure 7. The
non-condensation photons form the electron electric field, charge and spin.
Another kind is the condensation photons, which are formed by the two
photons of vector potential A and —A condensed into photon-couple, and
the condensation photon-couple form the electron mass.

For the photon of rotation angle frequency o, at @ angle, its vector

potential A can be written as:

Figure 7. The electron structure figure, it is made up of plenty of photons, and the
photons vector potentials A rotate around the ball center at different angular frequency

.
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1 2 ik(0-at
A(t):g(e—wt)AozﬁAojo e Vdke,. (44)
At @ = wt, the photon electric field and magnetic field are
_ 0A _ i 2n ik(0-wt) s _
o= T " om Aoa)J.O ke dke, =ionAe, =—onhAge,, (45)
1
BM:E|Ew|e¢, (46)

where e,, e, and e, are the unit vectors in the ¢, r and ¢ direction,
respectively. From Equations ((45) and (46)), we can find the photon in electron
generate electric field along the —e, direction, it is a emanative field and can
be observed and tested, its magnetic field along the e, direction, it is a closed
field, since the magnetic fields are symmetry distribution when the electron
relative rest, it can not be observed and tested. when the electron is in movement,
the magnetic fields sphere-symmetry distribution should be destroyed, it can be
observed and tested, /e, movement charge produces magnetic field.

2) the electron electric field and charge

With the electron structural and the photon electric field, we can calculate the
electron electric field, and give the electron charge, the electron electric field can

be written as:
E(r):j:n(r,w) E do, (47)

where n(r,a)) is the non-condensable photon numbers distribution of unit

frequency at space r and frequency interval w — @+ dw, we assume
ae™”
n(r,0)=——-, (48)
( ) 2¢,m°r?

substituting Equations ((45) and (48)) into (47), we have

ae
E(r)=—"=e, 49
(r) dmegbr® " (49)
comparing with the Coulomb law E(r)= ) >€,, we obtain
4dng,r
ae
Q=—+ (50)
b
For the electron charge —Q, its distribution function n(r, a)) is
2
an)e—bw
nr,o)=—-—s——. 51
(r.e) 2¢,me,r? G

where €, =wA, is a constant, and b is a undetermined parameter. In electron,
when the non-condensable photon distribution function is (51), we can obtain
the electron charge —Q and its Coulomb static electric field distribution.

3) the electron spin

In electron, the photon spin of rotation angle frequency o is
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S, =& J.VME(U x Ad7 = —g,mAV, e (52)

0!

we can define electron spin as the total spin of photon at the semicircle (o =
constant angle, O0<r <o ), the definition is reasonable, since ¢ equals

different constant, the spin values are the same, it is

0 poo TCI‘Z
S :J.O .[0 Swm(r,a})d(Tjdw
= —n2e¢f:j:gowﬁb2\/wrm(r,a))drda) (53)
= —nzhe¢I:I:rm (r,w)drde,

where m(r,a)) is the non-condensable photon numbers distribution of unit

area and unit frequency at w >w+dw, r—>r+dr half donut. when

© 1
.[o rm(r, a))dl’da) = P the electronic spin S = —g, we assume
T

m(r,o)= ae™™ e’ (54)
the integral
o poo a 1
J.O JO rm(r,w>drd@=rm=?, (55)
Le.,
a-2 (56)

the photon numbers distribution function is

2bh 2.2
_Za)ehr bw.

m(r,w)= .

(57)
where A and b are the undetermined parameters. In electron, when the photon

h
distribution function is Equation (57), the electronic spin S :_E can be

obtained.
In Figure 7, if electron turns along the z axis, the photon vector potential A

should become

1 2n_ik(6+a
A(t)=g(0+at)(-A)=- A [e""dke,, (58)
At @ =-wt, the photon electric field and magnetic field are
_ OA _ i n ik(6+at) . _
B, = =5 Ao| ke " Mdke, =ionAg, = -omAg,, (59)
B, =£|Ew e, (60)
c

In electron, the photon spin of rotation angle frequency o is

S, = gojvwEm x Adr = gona)AOZVwe(p. (61)

h
With Equation (53), we obtain the electron spin S = 3 Therefore, when the
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electron turns along the symmetry axis, its spin should be changed from
h h

S = —g (S :E) to S :E (S= —g), Le., the electron spin projection change

comes from the electron rolling-over along the symmetry axis. In electron, the
photon vector potential A are (44) and (58), respectively, the electron spin
N h h
projections are — and ——.
2 2
4) the electronic mass
The two photons of vector potential A and —A can condense into photon-

couple when they rotate at the same angle frequency ), it is shown in Figure 6.
2ho

>
CZ

The two photon energy should be transform mass, and the massis m, =

where c is the light velocity. The electronic mass is the sum of all condensation
photon-couples mass, it can be written as:

m, = [[m,p, (r,)dVdo, (62)

where pe(r,a)) is the condensation photon-couple numbers density of unit
volume and unit frequency at r —>r+dr and @ > w+dw, m, is the

condensation photon-couple mass, we assume
3 2
p.(r.o)=gne ™" we™", (63)

the electronic mass is

m, = ”mwpe (r,o)dvVde

2n,h
= 4n”;—2w r’ge ™" we ™ drdw

8mn,iig (64)
= C—Z

.foorze’a"'3dr.[ma) e do
0 0
_ 2mn,hg

38,h, /by C?

where a,, by, n, and g are undetermined parameters, the electronic mass is

related to them.

7. The Proton, Neutron and Neutrino Structural Theory

With the electron structural theory, we can give the proton, neutron and
neutrino structural, they are also made up of lots of photons, and they have a
definite spatial distribution.

1) the proton structural theory

Comparing proton with electron, they have the same spin, but their charges
are +Q and —Q, and their masses are m_ >m, . The positive and negative of
charges are related to the electric field direction, the electron charge is —Q, its
electric fieldis —e, direction. The proton chargeis +Q, its electric field is e,
direction. In proton, its photon vector potential rotation direction should be

opposite to electron’s, it is

A(t)=g(0+wt) A = % A[Te " M dke,, (65)
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when proton turns along the z axis, its photon vector potential A should

become
1 2 oo
A(t)=g(ﬁ—a)t)(—Ao)z—ngjozek(” dke,. (66)

For the photon vector potentials (65) and (66), their photon electric field all

are

@

E,= —% =—ionAe, = onAg,. (67)

With Equations (47), (48) and (67), we can obtain the proton electric field

ae
E(r):4 Q e, and proton charge Q=—2". Similar to the electron spin

r2
0
calculation, the two vector potentials (65) and (66) are corresponding to the
proton spin projection E and —E.
It is similar to calculation electron mass, the proton mass is from the

condensation photon-couple numbers density P, (I‘, 60) ,itis
3 2
py(r0)=gne ™ we™”, (68)

then the proton mass is

2mn ,hg

mp = “mwpp (r, a))dVda) ZW.

(69)

2) the neutron structural theory

For the neutron, it is made up of vast photons. It has the same spin with
electron and proton, but it has not charge, and its mass is m, ~m_ . We know
particle mass is from the distribution of condensation photon-couple, particle
spin and charge are from the distribution of non-condensable photons. The
particle diffuse electric field can be observed, it has the charge effect, the particle
annular electric field can not be observed, it has not the charge effect. In neutron,

its photon vector potential A should be

1 2n_ik(6-at)
A(t)=g(0- ot =— e dke,, 70
()=9(0-at) A=A : (70)
when neutron turns along the z axis, its photon vector potential A should
become
1 2T ik(O+at)
A(t)=g(f+at)Ay =— e dke,. 71
()=g(0+at) A=A, : (71)
For the photon vector potentials (70) and (71), their photon electric field are
E, = —Z—? =ionAe, = onAse,. (72)
and
E, = —% =—ionAg, =-onhAge,, (73)
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the photon electric fields along e, or —e, direction, the neutron electric field

is the annular distribution, which can not be observed, it has not the charge

1k

effect. Hence, neutron has not charge. As B, :_EX E,_, =0, neutron has not
c

magnetic field distribution. Similar to the electron spin calculation, the two

vector potentials (70) and (71) are corresponding to neutron two spin projection

h h
> and —5 In neutron, the condensation photon-couple numbers density

po(rio) is
py(r0)= gn e " pe (74)

then the neutron mass is

2nn kg
m, = [|m,p,(r,@)dVdo=—"—=—, (75)
= Jmopn(r0) 3a,hy+/by c?
the mass ratio of electron, proton and neutron is
m,im,im =n.:n; :n,. (76)

From Equation (76), we find the elementary particle mass is quantized.

3) the neutrino structural theory

. . . . 1
Comparing neutrino with neutron, they have not charges, and spins are >

the neutron has mass, but the neutron has not mass. So, the photon couple
numbers density of neutron is zero, and the non-condensable photons numbers
density n(l’,a)) (Equation (54)) is same with electron, proton and neutron,

then they have the same spin. The neutrino photon vector potential A is (70)

or (71), which is corresponding to neutrino spin projection g and —g. If

neutrino has less mass, its condensation photon-couple numbers density is not

zero, it is should be detected further by experiment.

8. The Meson 70, m* and mr~ Structural Theory

For the meson 7z°, 7z° and 7, their spin S=0, mass m_=0, and charges
Q are 0, Q and —Q, respectively. By the research of electron, proton and
neutron, we can give the 7meson photon structure.

1) The z° meson structure

Since the 7° meson has not spin and charge, it has not the distribution of
non-condensable photons, its mass m,#0, the condensation photon-couple

numbers density 0 , (r,@) can be written as:
3 2
p(r.@)=gn e ™" we™”, (77)
and its mass is

2nnﬂ0 hg

— =, 78
38,y /b, C? =

m, = ”mwpﬂ0 (r,w)dvde =
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2) The 7* meson structure

The 7z° meson has mass and positive charge, but has not spin. We know the
non-condensation photons distribution produce particle charge and spin, and
the condensation photons distribution produce particle mass. So, the 7° meson

should has two kinds of photon vector potentials, they are

A(t)=g(0+at)A, :iAU [Zeo ke, (79)
and
A(t)=((0-t)A, :2_171/40 [Ze gk, (80)

The photon vector potential (79) produces 7" meson charge +Q and e,
direction spin, the photon vector potential (80) is similar to vector potential (70),
it should not produce 7" meson charge +Q, but it produces —e, direction
spin. The spin from the vector potentials (79) and (80) are counteracted, which
make the 7° meson spin S=0. So, the 7° meson has the two kinds of
photon vector potentials (79) and (80). Its condensation photon-couple numbers
density p . (I’,a)) is

P, (ro)=gn e o™, (81)

and the 7 meson mass is

Znnfhg

= yo)dVdo =—F——.
m, ={m,p . (r.0)dvde T

(82)
3) The n~ meson structure
The 7~ meson has mass and negative charge, and has not spin, it also has

two photon vector potentials, they are

A(t)=g(0-at) A = 2—1n A [ ke, (83)
and
At)=g(0+at)A = i Ay jj"e‘“””’”dker. (84)

The photon vector potential (83) produces 7~ meson charge —Q and
—e, direction spin, and the photon vector potential (84) only produces e,
direction spin, they make the 7z~ meson spin S=0 and charge —Q . Its

condensation photon-couple numbers density o (I’, w) is
10,,7 (r, a)) = gnfe—aor3a)e—bowz, (85)

and the 7~ meson mass is

2zn _hg
m_=||mp (r,w)dVdo=—7 ——, (86)
7 J-J. ol” g ( ) Saobo\/gcz
the ratio of their mass is
m”0 .m”+ .mﬂ, = I’I”0 .nf .nﬂ,. (87)
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9. The Dark Particle Structural Theory

According to the present observations, dark energy and dark matter are two
chief constituents of our universe comprising respectively about 69% and 26% of
its total energy [20], ie., various cosmological observations indicate that almost
95% of the energy content of our universe is in some dark form that can only be
detected through its gravitational effects. The dark sector involves some kind of
cold dark matter (CDM), such as heavy weakly interacting particles or
primordial black holes, and dark energy, which could be a manifestation of a
cosmological constant (A) or some exotic matter field [21]. There are many
candidates to represent dark matter, such as axion, neutralinos, gravitino and
photino, they have light mass, not charge and spin, and don’t send observed
radiation, they are called dark particle or dark matter.

The dark matter can be composed by one condensation photon-couple, two

condensation photon-couple, ..., n condensation photon-couple, their mass are

(thwj,(z 2h2a)j’ (32?12@)'“'[” 2h2a)), (88)
C C Cc C

we call this sort of dark matter as darktino.

The dark matter can be constituted by the distribution of condensation
photon couples, but there are not the distribution of non-condensable photons.

The condensation photon-couple numbers density Oy (I’, 0)) is
pq (1, 0) = gnye ™" we™™”, (89)
and the dark particle mass is

2nnyhy
3agby/b,¢*

We call this sort of dark matter as dark particle, and the darktino and dark
particle can further constitute the dark matter. In order to obtain the light mass

m, =.”.mwpd (r,o)dVdew = (90)

m, , the parameter n; should be small.

10. Conclusion

In this paper, we have proposed a new single photon theory, which is the vector
potential A rotation at the vertical motion direction of photon, it can produce
the microscopic electric field and magnetic field, and they satisfy the Maxwell
equations. We have calculated photon spin, momentum, energy, and found
there are left-handed and right-handed photon, and they have wave-particle
duality in the theory. We have given the relation between photon electric field
intensity and energy. In addition, we study the multi-photon theory and the
dynamics theory between photons interaction. On this basis, we have further
given the compound structures of electron, proton, neutron, neutrino, 77 meson,
dark matter with the photon theory, and calculated their mass, charge and spin,

all the results should be tested by experiments.
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