arXiv:physics/0105002v2 [physics.gen-ph] 18 Oct 2008

Newtonian gravity, red shift, confinement, asymptotic freedom and quarks oscillations

G. Quznetsov^∗ Chelyabinsk State University

October 18, 2008

Abstract

Quarks oscillations give the Newtonian gravity law, the red shift, the confinement and the asymptotic freedom.

Let ⟨ρ (x) , j_1 (x) , j_2 (x) , j_3 (x)⟩ = ⟨ρ (t, x) , j (t, x)⟩ be a probability density 3+1-vector of any physical event [1].

Complex functions φ_1 (x), φ_2 (x), φ_3 (x), φ_4 (x) exist [2] such that

ρ = 4∑ s=1 φ^∗_s φ_s, (1) j_α c = − 4∑ k=1 4∑ s=1 φ^∗_s β^{[α]}_{s,k}φ_k for every such density vector (here α ∈ {1, 2, 3},

β^{[1]} :=

0 1 0 0 1 0 0 0 0 0 0 −1 0 0 −1 0

, β^{[2]} :=

0 −i 0 0 i 0 0 0 0 0 0 i 0 0 −i 0 ,

β^{[3]} :=

1 0 0 0 0 −1 0 0 0 0 −1 0 0 0 0 1 ). If

φ = φ_1 φ_2 φ_3 φ_4

∗e-mails: gunn@mail.ru, quznets@yahoo.com,gunnqu@gmail.com

then [3]:

1 c ∂_tφ + ( iΘ_0 + iΥ_0γ^{[5]} ) φ = β^{[1]}∂_1 + iΘ_1β^{[1]} + iΥ_1β^{[1]}γ^{[5]}+ +β^{[2]}∂_2 + iΘ_2β^{[2]} + iΥ_2β^{[2]}γ^{[5]}+ +β^{[3]}∂_3 + iΘ_3β^{[3]} + iΥ_3β^{[3]}γ^{[5]}+ +iM_0γ^{[0]} + iM_4β^{[4]}− −iM_{ζ,0}γ^{[0]}_ζ + iM_{ζ,4}ζ^{[4]}− −iM_{η,0}γ^{[0]}_η − iM_{η,4}η^{[4]}+ +iM_{θ,0}γ^{[0]}_θ + iM_{θ,4}θ^{[4]} φ. (2)

with real Θ_k, Υ_k, M_0, M_4, M_{ζ,0}, M_{ζ,4}, M_{η,0}, M_{η,4}, M_{θ,0}, M_{θ,4} and

γ^{[5] def}= [ 1_2 0_2 0_2 −1_2 ] , (3)

From [4]: the colored motion equation as the following:

−β^{[0]}i∂_0 + Θ_0β^{[0]} + Υ_0β^{[0]}γ^{[5]}+ −β^{[1]}i∂_1 + Θ_1β^{[1]} + Υ_1β^{[1]}γ^{[5]}− −β^{[2]}i∂_2 + Θ_2β^{[2]} + Υ_2β^{[2]}γ^{[5]}− −β^{[3]}i∂_3 + Θ_3β^{[3]} + Υ_3β^{[3]}γ^{[5]}− −M_{ζ,0}γ^{[0]}_ζ + M_{ζ,4}ζ^{[4]}+ −M_{η,0}γ^{[0]}_η − M_{η,4}η^{[4]}+ +M_{θ,0}γ^{[0]}_θ + M_{θ,4}θ^{[4]} φ = 0. (4)

Here [5]:

γ^{[0]}_ζ =

0 0 0 −1 0 0 −1 0 0 −1 0 0 −1 0 0 0

, ζ^{[4]} =

0 0 0 i 0 0 i 0 0 −i 0 0 −i 0 0 0

are the antidiagonal (mass) elements of red pentad;

γ^{[0]}_η =

0 0 0 i 0 0 −i 0 0 i 0 0 −i 0 0 0

, η^{[4]} =

0 0 0 1 0 0 −1 0 0 −1 0 0 1 0 0 0

are the antidiagonal (mass) elements of green pentad;

γ^{[0]}_θ =

0 0 −1 0 0 0 0 1 −1 0 0 0 0 1 0 0

; θ^{[4]} =

0 0 −i 0 0 0 0 i −i 0 0 0 0 i 0 0

are the antidiagonal (mass) elements of blue pentad;

M_{ζ,0}, M_{ζ,4} are red down and up quark’s mass numbers; M_{η,0}, M_{η,4} are green down and up quark’s mass numbers; M_{θ,0}, M_{θ,4} are blue down and up quark’s mass numbers. The quarks mass members of this equation form the following matrix sum:

^M^{def}= −M_{ζ,0}γ^{[0]}_ζ + M_{ζ,4}ζ^{[4]}− −M_{η,0}γ^{[0]}_η − M_{η,4}η^{[4]}+ +M_{θ,0}γ^{[0]}_θ + M_{θ,4}θ^{[4]}

= 0 0 −M_{θ,0} M_{ζ,0} − iM_{η,0} 0 0 M_{ζ,0} + iM_{η,0} M_{θ,0} −M_{θ,0} M_{ζ,0} − iM_{η,0} 0 0 M_{ζ,0} + iM_{η,0} M_{θ,0} 0 0

+i 0 0 −M_{θ,4} M_{ζ,4} + iM_{η,4} 0 0 M_{ζ,4} − iM_{η,4} M_{θ,4} −M_{θ,4} −M_{ζ,4} − iM_{η,4} 0 0 −M_{ζ,4} + iM_{η,4} M_{θ,4} 0 0 .

Elements of these matrices can be turned by formula of shape [6]: = ( cos^θ_2 i sin^θ_2 i sin^θ_2 cos^θ_2 ) ( Z X − iY X + iY −Z ) ( cos^θ_2 −i sin^θ_2 −i sin^θ_2 cos^θ_2 )

= ( Z cos θ − Y sin θ X − i (Y cos θ + Z sin θ) X + i (Y cos θ + Z sin θ) −Z cos θ + Y sin θ ) . Hence, if:

U_{2,3} (α)^{def}= cos α i sin α 0 0 i sin α cos α 0 0 0 0 cos α i sin α 0 0 i sin α cos α and

^M^{′ def}= −M^′_{ζ,0}γ^{[0]}_ζ + M^′_{ζ,4}ζ^{[4]}− −M^′_{η,0}γ^{[0]}_η − M^′_{η,4}η^{[4]}+ +M^′_{θ,0}γ^{[0]}_θ + M^′_{θ,4}θ^{[4]} def = U^†_{2,3} (α) ^MU_{2,3} (α)

then:

M^′_{ζ,0} = M_{ζ,0}, M^′_{η,0} = M_{η,0} cos 2α + M_{θ,0} sin 2α, M^′_{θ,0} = M_{θ,0} cos 2α − M_{η,0} sin 2α, M^′_{ζ,4} = M_{ζ,4}, M^′_{η,4} = M_{η,4} cos 2α + M_{θ,4} sin 2α,

M^′_{θ,4} = M_{θ,4} cos 2α − M_{η,4} sin 2α.

Therefore, matrix U_{2,3} (α) makes an oscillation between green and blue quarks colors.

Let us consider equation (2) under transformation U_{2,3} (α) with α is an arbitrary real function of time-space variables (α = α (t, x_1, x_2, x_3)):

U^†_{2,3} (α) ( 1 c ∂_t + iΘ_0 + iΥ_0γ^{[5]} ) U_{2,3} (α) φ =

= U^†_{2,3} (α) β^{[1]} ( ∂_1 + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + iΘ_3 + iΥ_3γ^{[5]} ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M U^{2,3} (α) φ.

That is: 1 c U^†_{2,3} (α) ∂_t (U_{2,3} (α) φ) +iΘ_0U^†_{2,3} (α) (U_{2,3} (α) φ) +iΥ_0U^†_{2,3} (α) γ^{[5]} (U_{2,3} (α) φ) =

= U^†_{2,3} (α) β^{[1]} ( ∂_1 + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + iΘ_3 + iΥ_3γ^{[5]} ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M U^{2,3} (α) φ.

Because

U^†_{2,3} (α) U_{2,3} (α) = 1_4, U^†_{2,3} (α) γ^{[5]}U_{2,3} (α) = γ^{[5]}

then

(_1 c (( U^†_{2,3} (α) ∂_tU_{2,3} (α) ) φ + U^†_{2,3} (α) U_{2,3} (α) ∂_tφ ) +iΘ_0φ + iΥ_0γ^{[5]}φ ) =

=

U^†_{2,3} (α) β^{[1]} ( (∂_1U_{2,3} (α)) φ + U_{2,3} (α) ∂_1φ +iΘ_1 (U_{2,3} (α) φ) + iΥ_1γ^{[5]} (U_{2,3} (α) φ) ) + +U^†_{2,3} (α) β^{[2]} ( (∂_2U_{2,3} (α)) φ + U_{2,3} (α) ∂_2φ +iΘ_2 (U_{2,3} (α) φ) + iΥ_2γ^{[5]} (U_{2,3} (α) φ) ) + +U^†_{2,3} (α) β^{[3]} ( (∂_3U_{2,3} (α)) φ + U_{2,3} (α) ∂_3φ +iΘ_3 (U_{2,3} (α) φ) + iΥ_3γ^{[5]} (U_{2,3} (α) φ) ) + +iM_0U^†_{2,3} (α) γ^{[0]} (U_{2,3} (α) φ) +iM_4U^†_{2,3} (α) β^{[4]} (U_{2,3} (α) φ)

+U^†_{2,3} (α) ^M (U_{2,3} (α) φ)

.

Since

U^†_{2,3} (α) γ^{[0]}U_{2,3} (α) = γ^{[0]}, U^†_{2,3} (α) β^{[4]}U_{2,3} (α) = β^{[4]}

then

(_1 c (( U^†_{2,3} (α) ∂_tU_{2,3} (α) ) φ + U^†_{2,3} (α) U_{2,3} (α) ∂_tφ ) +iΘ_0φ + iΥ_0γ^{[5]}φ ) =

= U^†_{2,3} (α) β^{[1]} ( (∂_1U_{2,3} (α)) φ + U_{2,3} (α) ∂_1φ +iΘ_1 (U_{2,3} (α) φ) + iΥ_1γ^{[5]} (U_{2,3} (α) φ) ) + +U^†_{2,3} (α) β^{[2]} ( (∂_2U_{2,3} (α)) φ + U_{2,3} (α) ∂_2φ +iΘ_2 (U_{2,3} (α) φ) + iΥ_2γ^{[5]} (U_{2,3} (α) φ) ) + +U^†_{2,3} (α) β^{[3]} ( (∂_3U_{2,3} (α)) φ + U_{2,3} (α) ∂_3φ +iΘ_3 (U_{2,3} (α) φ) + iΥ_3γ^{[5]} (U_{2,3} (α) φ) ) + +iM_0γ^{[0]}φ + iM_4β^{[4]}φ + ^M^′φ

.

Since

U^†_{2,3} (α) β^{[1]} = β^{[1]}U^†_{2,3} (α)

then ( U^†_{2,3} (α) 1 c ∂_tU_{2,3} (α) + 1 c ∂_t + iΘ_0 + iΥ_0γ^{[5]} ) φ =

= β^{[1]}U^†_{2,3} (α) ( (∂_1U_{2,3} (α)) + U_{2,3} (α) ∂_1 +iΘ_1U_{2,3} (α) + iΥ_1γ^{[5]}U_{2,3} (α) ) + +U^†_{2,3} (α) β^{[2]} ( (∂_2U_{2,3} (α)) + U_{2,3} (α) ∂_2 +iΘ_2U_{2,3} (α) + iΥ_2γ^{[5]}U_{2,3} (α) ) + +U^†_{2,3} (α) β^{[3]} ( (∂_3U_{2,3} (α)) + U_{2,3} (α) ∂_3 +iΘ_3U_{2,3} (α) + iΥ_3γ^{[5]}U_{2,3} (α) ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^′ φ.

Because

U^†_{2,3} (α) β^{[2]} = ( β^{[2]} cos 2α + β^{[3]} sin 2α ) U^†_{2,3} (α) , U^†_{2,3} (α) β^{[3]} = ( β^{[3]} cos 2α − β^{[2]} sin 2α ) U^†_{2,3} (α)

then ( U^†_{2,3} (α) 1 c ∂_tU_{2,3} (α) + 1 c ∂_t + iΘ_0 + iΥ_0γ^{[5]} ) φ =

= β^{[1]} ( U^†_{2,3} (α) ∂_1U_{2,3} (α) + U^†_{2,3} (α) U_{2,3} (α) ∂_1 +iΘ_1U^†_{2,3} (α) U_{2,3} (α) + iΥ_1U^†_{2,3} (α) γ^{[5]}U_{2,3} (α) ) + + ( β^{[2]} cos 2α + β^{[3]} sin 2α ) ( U^†_{2,3} (α) ∂_2U_{2,3} (α) + U^†_{2,3} (α) U_{2,3} (α) ∂_2 +iΘ_2U^†_{2,3} (α) U_{2,3} (α) + iΥ_2U^†_{2,3} (α) γ^{[5]}U_{2,3} (α) ) + + ( β^{[3]} cos 2α − β^{[2]} sin 2α ) ( U^†_{2,3} (α) ∂_3U_{2,3} (α) + U^†_{2,3} (α) U_{2,3} (α) ∂_3 +iΘ_3U^†_{2,3} (α) U_{2,3} (α) + iΥ_3U^†_{2,3} (α) γ^{[5]}U_{2,3} (α) ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^′ φ.

Hence ( 1 c ∂_t + U^†_{2,3} (α) 1 c ∂_tU_{2,3} (α) + iΘ_0 + iΥ_0γ^{[5]} ) φ =

= β^{[1]} ( ∂_1 + U^†_{2,3} (α) ∂_1U_{2,3} (α) + iΘ_1 + iΥ_1γ^{[5]} )

+β^{[2]}

(cos 2α · ∂_2 − sin 2α · ∂_3) +U^†_{2,3} (α) (cos 2α · ∂_2 − sin 2α · ∂_3) U_{2,3} (α) +i (Θ_2 cos 2α − Θ_3 sin 2α) +i ( Υ_2γ^{[5]} cos 2α − Υ_3γ^{[5]} sin 2α )

+β^{[3]}

(cos 2α · ∂_3 + sin 2α · ∂_2) +U^†_{2,3} (α) (cos 2α · ∂_3 + sin 2α · ∂_2) U_{2,3} (α) +i (Θ_2 sin 2α + Θ_3 cos 2α) +i ( Υ_3γ^{[5]} cos 2α + Υ_2γ^{[5]} sin 2α ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^′ φ. (5)

Let x^′_2 and x^′_3 are elements of other coordinates system such that: ∂x_2 ∂x^′_2 = cos 2α, ∂x_3 ∂x^′_2 = − sin 2α, ∂x_2 ∂x^′_3 = sin 2α. ∂x_3 ∂x^′_3 = cos 2α, ∂x_0 ∂x^′_2 = ∂x_1 ∂x^′_2 = ∂x_0 ∂x^′_3 = ∂x_1 ∂x^′_3 = 0.

Hence:

∂^′_2^{def}= ∂ ∂x^′_2 = ∂ ∂x_0 ∂x_0 ∂x^′_2 + ∂ ∂x_1 ∂x_1 ∂x^′_2 + ∂ ∂x_2 ∂x_2 ∂x^′_2 + ∂ ∂x_3 ∂x_3 ∂x^′_2 = cos 2α · ∂ ∂x_2 − sin 2α · ∂ ∂x_3 = cos 2α · ∂_2 − sin 2α · ∂_3,

∂^′_3^{def}= ∂ ∂x^′_3 = ∂ ∂x_0 ∂x_0 ∂x^′_3 + ∂ ∂x_1 ∂x_1 ∂x^′_3 + ∂ ∂x_2 ∂x_2 ∂x^′_3 + ∂ ∂x_3 ∂x_3 ∂x^′_3 = cos 2α · ∂ ∂x_3 + sin 2α · ∂ ∂x_2 = cos 2α · ∂_3 + sin 2α · ∂_2.

Therefore from (5): ( 1 c ∂_t + U^†_{2,3} (α) 1 c ∂_tU_{2,3} (α) + iΘ_0 + iΥ_0γ^{[5]} ) φ =

= β^{[1]} ( ∂_1 + U^†_{2,3} (α) ∂_1U_{2,3} (α) + iΘ_1 + iΥ_1γ^{[5]} ) +β^{[2]} ( ∂^′_2 + U^†_{2,3} (α) ∂^′_2U_{2,3} (α) + iΘ^′_2 + iΥ^′_2γ^{[5]} ) +β^{[3]} ( ∂^′_3 + U^†_{2,3} (α) ∂^′_3U_{2,3} (α) + iΘ^′_3 + iΥ^′_3γ^{[5]} ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^′ φ.

with

Θ^′_2^{def}= Θ_2 cos 2α − Θ_3 sin 2α, Θ^′_3^{def}= Θ_2 sin 2α + Θ_3 cos 2α. Υ^′_2^{def}= Υ_2 cos 2α − Υ_3 sin 2α, Υ^′_3^{def}= Υ_3 cos 2α + Υ_2 sin 2α.

Therefore, the oscillation between blue and green quarks colors curves the space of events in the x_2, x_3 directions.

Similarly that: matrix

U_{1,3} (ϑ)^{def}= cos ϑ sin ϑ 0 0 − sin ϑ cos ϑ 0 0 0 0 cos ϑ sin ϑ 0 0 − sin ϑ cos ϑ

with an arbitrary real function ϑ (t, x_1, x_2, x_3) describes the oscillation between blue and red quarks colors which curves the space of events in the x_1, x_3 directions. And matrix

U_{1,2} (ς)^{def}= cos ς − i sin ς 0 0 0 0 cos ς + i sin ς 0 0 0 0 cos ς − i sin ς 0 0 0 0 cos ς + i sin ς

with an arbitrary real function ς (t, x_1, x_2, x_3) describes the oscillation between green and red quarks colors which curves the space of events in the x_1, x_2 directions.

Now, let

U_{0,1} (ϖ)^{def}= cosh ϖ − sinh ϖ 0 0 − sinh ϖ cosh ϖ 0 0 0 0 cosh ϖ sinh ϖ 0 0 sinh ϖ cosh ϖ .

and

^M^{′′ def}= −M^{′′}_{ζ,0}γ^{[0]}_ζ + M^{′′}_{ζ,4}ζ^{[4]}− −M^{′′}_{η,0}γ^{[0]}η − M^{′′}_{η,4}η^{[4]}+ +M^{′′}_{θ,0}γ^{[0]}_θ + M^{′′}_{θ,4}θ^{[4]} def = U^†_{0,1} (ϖ) ^MU_{0,1} (ϖ)

then:

M^{′′}_{ζ,0} = M_{ζ,0}, M^{′′}_{η,0} = (M_{η,0} cosh 2ϖ − M_{θ,4} sinh 2ϖ), M^{′′}_{θ,0} = M_{θ,0} cosh 2ϖ + M_{η,4} sinh 2ϖ, M^{′′}_{ζ,4} = M_{ζ,4} M^{′′}_{η,4} = M_{η,4} cosh 2ϖ + M_{θ,0} sinh 2ϖ, M^{′′}_{θ,4} = M_{θ,4} cosh 2ϖ − M_{η,0} sinh 2ϖ, Therefore, matrix U_{0,1} (ϖ) makes an oscillation between green and blue quarks colors with an oscillation between up and down quarks.

Let us consider equation (2) under transformation U_{0,1} (ϖ) with ϖ is an arbitrary real function of time-space variables (ϖ = ϖ (t, x_1, x_2, x_3)):

U^†_{0,1} (ϖ) ( 1 c ∂_t + iΘ_0 + iΥ_0γ^{[5]} ) U_{0,1} (ϖ) φ =

= U^†_{0,1} (ϖ) β^{[1]} ( ∂_1 + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + iΘ_3 + iΥ_3γ^{[5]} ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M U^{0,1} (ϖ) φ.

Hence,

U^†_{0,1} (ϖ)

(_1 c ∂_t (U_{0,1} (ϖ) φ) +iΘ_0 (U_{0,1} (ϖ) φ) + iΥ_0γ^{[5]} (U_{0,1} (ϖ) φ) ) =

= U^†_{0,1} (ϖ) β^{[1]} ( ∂_1 (U_{0,1} (ϖ) φ) +iΘ_1 (U_{0,1} (ϖ) φ) + iΥ_1γ^{[5]} (U_{0,1} (ϖ) φ) ) + +β^{[2]} ( ∂_2 (U_{0,1} (ϖ) φ) +iΘ_2 (U_{0,1} (ϖ) φ) + iΥ_2γ^{[5]} (U_{0,1} (ϖ) φ) ) + +β^{[3]} ( ∂_3 (U_{0,1} (ϖ) φ) +iΘ_3 (U_{0,1} (ϖ) φ) + iΥ_3γ^{[5]} (U_{0,1} (ϖ) φ) ) + +iM_0γ^{[0]} (U_{0,1} (ϖ) φ) +iM_4β^{[4]} (U_{0,1} (ϖ) φ) + ^M (U_{0,1} (ϖ) φ)

.

U^†_{0,1} (ϖ)

(_1 c (∂_tU_{0,1} (ϖ)) φ + U_{0,1} (ϖ)^1_c ∂_tφ +iΘ_0U_{0,1} (ϖ) φ + iΥ_0γ^{[5]}U_{0,1} (ϖ) φ ) =

= U^†_{0,1} (ϖ) β^{[1]} ( (∂_1U_{0,1} (ϖ)) φ + U_{0,1} (ϖ) ∂_1φ +iΘ_1U_{0,1} (ϖ) φ + iΥ_1γ^{[5]}U_{0,1} (ϖ) φ ) + +β^{[2]} ( (∂_2U_{0,1} (ϖ)) φ + U_{0,1} (ϖ) ∂_2φ +iΘ_2U_{0,1} (ϖ) φ + iΥ_2γ^{[5]}U_{0,1} (ϖ) φ ) + +β^{[3]} ( (∂_3U_{0,1} (ϖ)) φ + U_{0,1} (ϖ) ∂_3φ +iΘ_3U_{0,1} (ϖ) φ + iΥ_3γ^{[5]}U_{0,1} (ϖ) φ ) + +iM_0γ^{[0]}U_{0,1} (ϖ) φ +iM_4β^{[4]}U_{0,1} (ϖ) φ + ^MU_{0,1} (ϖ) φ

.

Therefore: ( U^†_{0,1} (ϖ)^1_c (∂_tU_{0,1} (ϖ)) + U^†_{0,1} (ϖ) U_{0,1} (ϖ)^1_c ∂_t +iΘ_0U^†_{0,1} (ϖ) U_{0,1} (ϖ) + iΥ_0U^†_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) ) φ =

=

U^†_{0,1} (ϖ) β^{[1]} ( (∂_1U_{0,1} (ϖ)) + U_{0,1} (ϖ) ∂_1 +iΘ_1U_{0,1} (ϖ) + iΥ_1γ^{[5]}U_{0,1} (ϖ) ) + +U^†_{0,1} (ϖ) β^{[2]} ( (∂_2U_{0,1} (ϖ)) + U_{0,1} (ϖ) ∂_2 +iΘ_2U_{0,1} (ϖ) + iΥ_2γ^{[5]}U_{0,1} (ϖ) ) + +U^†_{0,1} (ϖ) β^{[3]} ( (∂_3U_{0,1} (ϖ)) + U_{0,1} (ϖ) ∂_3 +iΘ_3U_{0,1} (ϖ) + iΥ_3γ^{[5]}U_{0,1} (ϖ) ) + +iM_0U^†_{0,1} (ϖ) γ^{[0]}U_{0,1} (ϖ) +iM_4U^†_{0,1} (ϖ) β^{[4]}U_{0,1} (ϖ) + U^†_{0,1} (ϖ) ^MU_{0,1} (ϖ) φ.

Since:

U^†_{0,1} (ϖ) U_{0,1} (ϖ) = ( cosh 2ϖ − β^{[1]} sinh 2ϖ ) , U^†_{0,1} (ϖ) = ( cosh 2ϖ + β^{[1]} sinh 2ϖ ) U^{−1}_{0,1} (ϖ) ,

U^†_{0,1} (ϖ) β^{[1]} = ( β^{[1]} cosh 2ϖ − sinh 2ϖ ) U^{−1}_{0,1} (ϖ) ,

U^†_{0,1} (ϖ) β^{[2]} = β^{[2]}U^{−1}_{0,1} (ϖ) ,

U^†_{0,1} (ϖ) β^{[3]} = β^{[3]}U^{−1}_{0,1} (ϖ) ,

U^†_{0,1} (ϖ) γ^{[0]}U_{0,1} (ϖ) = γ^{[0]},

U^†_{0,1} (ϖ) β^{[4]}U_{0,1} (ϖ) = β^{[4]}

then ( cosh 2ϖ + β^{[1]} sinh 2ϖ ) U^{−1}_{0,1} (ϖ)^1_c (∂_tU_{0,1} (ϖ)) + ( cosh 2ϖ − β^{[1]} sinh 2ϖ

)_1 c ∂_t +iΘ_0 ( cosh 2ϖ − β^{[1]} sinh 2ϖ ) +iΥ_0U^†_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) φ =

=

( β^{[1]} cosh 2ϖ − sinh 2ϖ ) · ·U^{−1}_{0,1} (ϖ) ( (∂_1U_{0,1} (ϖ)) + U_{0,1} (ϖ) ∂_1 +iΘ_1U_{0,1} (ϖ) + iΥ_1γ^{[5]}U_{0,1} (ϖ) ) + +β^{[2]}U^{−1}_{0,1} (ϖ) ( (∂_2U_{0,1} (ϖ)) + U_{0,1} (ϖ) ∂_2 +iΘ_2U_{0,1} (ϖ) + iΥ_2γ^{[5]}U_{0,1} (ϖ) ) + +β^{[3]}U^{−1}_{0,1} (ϖ) ( (∂_3U_{0,1} (ϖ)) + U_{0,1} (ϖ) ∂_3 +iΘ_3U_{0,1} (ϖ) + iΥ_3γ^{[5]}U_{0,1} (ϖ) ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^{′′} φ.

Hence: ( cosh 2ϖ + β^{[1]} sinh 2ϖ ) U^{−1}_{0,1} (ϖ)^1_c (∂_tU_{0,1} (ϖ)) + ( cosh 2ϖ − β^{[1]} sinh 2ϖ

)_1 c ∂_t +iΘ_0 ( cosh 2ϖ − β^{[1]} sinh 2ϖ ) +iΥ_0U^†_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) φ =

=

( β^{[1]} cosh 2ϖ − sinh 2ϖ ) · · ( U^{−1}_{0,1} (ϖ) (∂_1U_{0,1} (ϖ)) + U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) ∂_1 +iΘ_1U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) + iΥ_1U^{−1}_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) ) + +β^{[2]} ( U^{−1}_{0,1} (ϖ) (∂_2U_{0,1} (ϖ)) + U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) ∂_2 +iΘ_2U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) + iΥ_2U^{−1}_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) ) + +β^{[3]} ( U^{−1}_{0,1} (ϖ) (∂_3U_{0,1} (ϖ)) + U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) ∂_3 +iΘ_3U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) + iΥ_3U^{−1}_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^{′′} φ.

Because

U^{−1}_{0,1} (ϖ) U_{0,1} (ϖ) = 1_4,

U^{−1}_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) = γ^{[5]},

U^†_{0,1} (ϖ) γ^{[5]}U_{0,1} (ϖ) = γ^{[5]} ( cosh 2ϖ − β^{[1]} sinh 2ϖ ) then ( cosh 2ϖ + β^{[1]} sinh 2ϖ ) U^{−1}_{0,1} (ϖ)^1_c ∂_tU_{0,1} (ϖ) + ( cosh 2ϖ − β^{[1]} sinh 2ϖ

)_1 c ∂_t +iΘ_0 ( cosh 2ϖ − β^{[1]} sinh 2ϖ ) +iΥ_0γ^{[5]} ( cosh 2ϖ − β^{[1]} sinh 2ϖ ) φ =

=

( β^{[1]} cosh 2ϖ − sinh 2ϖ ) · · ( ∂_1 + U^{−1}_{0,1} (ϖ) (∂_1U_{0,1} (ϖ)) + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + U^{−1}_{0,1} (ϖ) (∂_2U_{0,1} (ϖ)) + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + U^{−1}_{0,1} (ϖ) (∂_3U_{0,1} (ϖ)) + iΘ_3 + iΥ_3γ^{[5]} ) + +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^{′′} φ.

Hence:

cosh 2ϖ · U^{−1}_{0,1} (ϖ)^1_c ∂_tU_{0,1} (ϖ) + cosh 2ϖ ·^1_c ∂_t + sinh 2ϖ · ∂_1 +iΘ_0 cosh 2ϖ + iΥ_0γ^{[5]} cosh 2ϖ + sinh 2ϖ · U^{−1}_{0,1} (ϖ) (∂_1U_{0,1} (ϖ))

+iΘ_1 sinh 2ϖ +i sinh 2ϖ · Υ_1γ^{[5]} +β^{[1]} sinh 2ϖ · U^{−1}_{0,1} (ϖ)^1_c ∂_tU_{0,1} (ϖ) − β^{[1]} sinh 2ϖ ·^1_c ∂_t −iβ^{[1]}Θ_0 sinh 2ϖ − iβ^{[1]}Υ_0γ^{[5]} sinh 2ϖ − β^{[1]} cosh 2ϖ · ∂_1 −β^{[1]} cosh 2ϖ · U^{−1}_{0,1} (ϖ) (∂_1U_{0,1} (ϖ)) −iβ^{[1]}Θ_1 cosh 2ϖ −iβ^{[1]} cosh 2ϖ · Υ_1γ^{[5]} −β^{[2]} ( ∂_2 + U^{−1}_{0,1} (ϖ) (∂_2U_{0,1} (ϖ)) + iΘ_2 + iΥ_2γ^{[5]} ) −β^{[3]} ( ∂_3 + U^{−1}_{0,1} (ϖ) (∂_3U_{0,1} (ϖ)) + iΘ_3 + iΥ_3γ^{[5]} ) −iM_0γ^{[0]} − iM_4β^{[4]} − ^M^{′′} φ = 0.

Therefore,

U^{−1}_{0,1} (ϖ) ( cosh 2ϖ ·^1_c ∂_t + sinh 2ϖ · ∂_1 ) U_{0,1} (ϖ) + ( cosh 2ϖ ·^1_c ∂_t + sinh 2ϖ · ∂_1 ) +i (Θ_0 cosh 2ϖ + Θ_1 sinh 2ϖ) +i (Υ_0 cosh 2ϖ + sinh 2ϖ · Υ_1) γ^{[5]}

−β^{[1]}

U^{−1}_{0,1} (ϖ) ( cosh 2ϖ · ∂_1 + sinh 2ϖ ·^1_c ∂_t ) U_{0,1} (ϖ) + ( cosh 2ϖ · ∂_1 + sinh 2ϖ ·^1_c ∂_t ) +i (Θ_1 cosh 2ϖ + Θ_0 sinh 2ϖ) +i (Υ_1 cosh 2ϖ + Υ_0 sinh 2ϖ) γ^{[5]} −β^{[2]} ( ∂_2 + U^{−1}_{0,1} (ϖ) (∂_2U_{0,1} (ϖ)) + iΘ_2 + iΥ_2γ^{[5]} ) −β^{[3]} ( ∂_3 + U^{−1}_{0,1} (ϖ) (∂_3U_{0,1} (ϖ)) + iΘ_3 + iΥ_3γ^{[5]} ) −iM_0γ^{[0]} − iM_4β^{[4]} − ^M^{′′} φ = 0 (6)

Let t^′ and x^′_1 are elements of other coordinates system such that:

∂x_1 ∂x^′_1 = cosh 2ϖ, (7) ∂t ∂x^′_1 = 1 c sinh 2ϖ, ∂x_1 ∂t^′ = c sinh 2ϖ. ∂t ∂t^′ = cosh 2ϖ, ∂x_2 ∂t^′ = ∂x_3 ∂t^′ = ∂x_2 ∂x^′_1 = ∂x_3 ∂x^′_1 = 0.

Hence:

∂^′_t^{def}= ∂ ∂t^′ = ∂ ∂t ∂t ∂t^′ + ∂ ∂x_1 ∂x_1 ∂t^′ + ∂ ∂x_2 ∂x_2 ∂t^′ + ∂ ∂x_3 ∂x_3 ∂t^′ = cosh 2ϖ · ∂ ∂t + c sinh 2ϖ · ∂ ∂x_1 = cosh 2ϖ · ∂_t + c sinh 2ϖ · ∂_1,

That is: 1 c ∂^′_t = 1 c cosh 2ϖ · ∂_t + sinh 2ϖ · ∂_1. And

∂^′_1^{def}= ∂ ∂x^′_1 = ∂ ∂t ∂t ∂x^′_1 + ∂ ∂x_1 ∂x_1 ∂x^′_1 + ∂ ∂x_2 ∂x_2 ∂x^′_1 + ∂ ∂x_3 ∂x_3 ∂x^′_1 = cosh 2ϖ · ∂ ∂x_1 + sinh 2ϖ · 1 c ∂ ∂t = cosh 2ϖ · ∂_1 + sinh 2ϖ · 1 c ∂_t. Therefore from (6):

β^{[0]}

(_1 c ∂^′_t + U^{−1}_{0,1} (ϖ)^1_c ∂^′_tU_{0,1} (ϖ) + iΘ^{′′}_0 + iΥ^{′′}_0 γ^{[5]} ) +β^{[1]} ( ∂^′_1 + U^{−1}_{0,1} (ϖ) ∂^′_1U_{0,1} (ϖ) + iΘ^{′′}_1 + iΥ^{′′}_1 γ^{[5]} ) +β^{[2]} ( ∂_2 + U^{−1}_{0,1} (ϖ) ∂_2U_{0,1} (ϖ) + iΘ_2 + iΥ_2γ^{[5]} ) +β^{[3]} ( ∂_3 + U^{−1}_{0,1} (ϖ) ∂_3U_{0,1} (ϖ) + iΘ_3 + iΥ_3γ^{[5]} ) +iM_0γ^{[0]} + iM_4β^{[4]} + ^M^{′′} φ = 0

with

Θ^{′′}_0^{def}= Θ_0 cosh 2ϖ + Θ_1 sinh 2ϖ, Θ^{′′}_1^{def}= Θ_1 cosh 2ϖ + Θ_0 sinh 2ϖ, Υ^{′′}_0^{def}= Υ_0 cosh 2ϖ + sinh 2ϖ · Υ_1, Υ^{′′}_1^{def}= Υ_1 cosh 2ϖ + Υ_0 sinh 2ϖ.

Therefore, the oscillation between blue and green quarks colors with the oscillation between up and down quarks curves the space of events in the t, x_1 directions.

Similarly that: matrix

U_{0,2} (ϕ)^{def}= cosh ϕ i sinh ϕ 0 0 −i sinh ϕ cosh ϕ 0 0 0 0 cosh ϕ −i sinh ϕ 0 0 i sinh ϕ cosh ϕ

with an arbitrary real function ϕ (t, x_1, x_2, x_3) describes the oscillation between blue and red quarks colors with the oscillation between up and down quarks which curves the space of events in the t, x_2 directions. And matrix

U_{0,3} (ι)^{def}= cosh ι + sinh ι 0 0 0 0 cosh ι − sinh ι 0 0 0 0 cosh ι − sinh ι 0 0 0 0 cosh ι + sinh ι

with an arbitrary real function ι (t, x_1, x_2, x_3) describes the oscillation between green and red quarks colors with the oscillation between up and down quarks which curves the space of events in the t, x_3 directions.

From (7): ∂x_1 ∂t^′ = c sinh 2ϖ, ∂t ∂t^′ = cosh 2ϖ.

Because

sinh 2ϖ = v √ 1 −^{v2}_{c2} ,

cosh 2ϖ = 1 √ 1 −^{v2}_{c2}

with v as an velosity of system {t^′, x^′_1} as respects to system {t, x_1} then

Figure 1:

v = tanh 2ϖ. Let 2ϖ := ν (x_1) t x_1 with

ν (x_1) = λ |x_1| , λ is some positive real constant.

In that case

v (t, x_1) = tanh ( ν (x_1) t x_1 )

and if g is an acseleration of system {t^′, x^′_1} as respects to system {t, x_1} then

g (t, x_1) = ∂v ∂t = ν (x_1) ( cosh^2 ν (x_1)^t_{x1} ) x_1 .

Figure 1 shows a dependency from x_1 of a system {t^′, x^′_1} velocity v (t, x_1) in system {t, x_1}.

This velocity in point A does not equal to one in point B. Hence, an oscillator, placed in B, has got a nonzero velosity in respect to an observer, placed in

Figure 2:

point A. Therefore, by the Lorentz transformations [7], this oscillator frequency for observer, placed in point A, is less than own frequency of this oscillator (red shift).

Figure 2 shows a dependency from x_1 of a system {t^′, x^′_1} acseleration g (t, x_1) in system {t, x_1}.

If an immovable in system {t, x_1} object is placed in point K then in system {t^′, x^′_1} this object must move to the left direction with acseleration g and g ≃^λ_{x21} .

Zone from S to ∞ is the Newton Gravity Zone. Zone from B to C is the Asimptotic Freedom Zone. And zone from C to D is the Confinement Force Zone.

1 Appendix Let ~U (χ)^{def}= cos χ + i sin χ 0 0 0 0 cos χ + i sin χ 0 0 0 0 cos 2χ + i sin 2χ 0 0 0 0 cos 2χ + i sin 2χ and

^M^{′ def}= −M^′_{ζ,0}γ^{[0]}_ζ + M^′_{ζ,4}ζ^{[4]}− −M^′_{η,0}γ^{[0]}η − M^′_{η,4}η^{[4]}+ +M^′_{θ,0}γ^{[0]}_θ + M^′_{θ,4}θ^{[4]} def = ~U^† (χ) ^M ~U (χ)

then:

M^′_{ζ,0} = (M_{ζ,0} cos χ − M_{ζ,4} sin χ) , M^′_{ζ,4} = (M_{ζ,4} cos χ + M_{ζ,0} sin χ) , M^′_{η,4} = (M_{η,4} cos χ − M_{η,0} sin χ) , M^′_{η,0} = (M_{η,0} cos χ + M_{η,4} sin χ) , M^′_{θ,0} = (M_{θ,0} cos χ + M_{θ,4} sin χ) , M^′_{θ,4} = (M_{θ,4} cos χ − M_{θ,0} sin χ) .

Therefore, matrix ~U (χ) makes an oscillation between up and down quarks. Let us consider equation (2) under transformation ~U (χ) with χ is an arbitrary real function of time-space variables (χ = χ (t, x_1, x_2, x_3)): ~U^† (χ) ( 1 c ∂_t + iΘ_0 + iΥ_0γ^{[5]} ) ~U (χ) φ =

= ~U^† (χ) β^{[1]} ( ∂_1 + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + iΘ_3 + iΥ_3γ^{[5]} ) + + ^M ~U (χ) φ.

Hence: ~U^† (χ) ( 1 c ∂_t ( ~U (χ) φ ) + iΘ_0 ~U (χ) φ + iΥ_0γ^{[5]} ~U (χ) φ ) =

= ~U^† (χ) β^{[1]} ( ∂_1 ( ~U (χ) φ ) + iΘ_1 ~U (χ) φ + iΥ_1γ^{[5]} ~U (χ) φ ) + +β^{[2]} ( ∂_2 ( ~U (χ) φ ) + iΘ_2 ~U (χ) φ + iΥ_2γ^{[5]} ~U (χ) φ ) + +β^{[3]} ( ∂_3 ( ~U (χ) φ ) + iΘ_3 ~U (χ) φ + iΥ_3γ^{[5]} ~U (χ) φ ) + + ^M ~U (χ) φ .

Because

γ^{[5]} ~U (χ) = ~U (χ) γ^{[5]}

then

~U^† (χ) (_1 c ( ∂_t ~U (χ) ) φ + ~U (χ)^1_c ∂_tφ +iΘ_0 ~U (χ) φ + ~U (χ) iΥ_0γ^{[5]}φ ) =

= ~U^† (χ) β^{[1]} ( ( ∂_1 ~U (χ) ) φ + ~U (χ) ∂_1φ +iΘ_1 ~U (χ) φ + ~U (χ) iΥ_1γ^{[5]}φ ) + +β^{[2]} ( ( ∂_2 ~U (χ) ) φ + ~U (χ) ∂_2φ +iΘ_2 ~U (χ) φ + ~U (χ) iΥ_2γ^{[5]}φ ) + +β^{[3]} ( ( ∂_3 ~U (χ) ) φ + ~U (χ) ∂_3φ +iΘ_3 ~U (χ) φ + ~U (χ) iΥ_3γ^{[5]}φ ) + + ^M ~U (χ) φ

.

Because

β^{[1]} ~U (χ) = ~U (χ) β^{[1]}, β^{[2]} ~U (χ) = ~U (χ) β^{[2]}, β^{[3]} ~U (χ) = ~U (χ) β^{[3]}

then: ( + ~U^† (χ) ~U (χ)^1_c ∂_t +^1_c ~U^† (χ) ( ∂_t ~U (χ) ) +iΘ_0 ~U^† (χ) ~U (χ) + ~U^† (χ) ~U (χ) iΥ_0γ^{[5]} ) φ =

= β^{[1]} ( ~U † (χ) ~U (χ) ∂_1 + ~U † (χ) ( ∂_1 ~U (χ) ) +iΘ_1 ~U^† (χ) ~U (χ) + ~U^† (χ) ~U (χ) iΥ_1γ^{[5]} ) + +β^{[2]} ( ~U † (χ) ~U (χ) ∂_2 + ~U † (χ) ( ∂_2 ~U (χ) ) +iΘ_2 ~U^† (χ) ~U (χ) + ~U^† (χ) ~U (χ) iΥ_2γ^{[5]} ) + +β^{[3]} ( ~U † (χ) ~U (χ) ∂_3 + ~U † (χ) ( ∂_3 ~U (χ) ) +iΘ_3 ~U^† (χ) ~U (χ) + ~U^† (χ) ~U (χ) iΥ_3γ^{[5]} ) + + ~U^† (χ) ^M ~U (χ) φ.

Because:

~U^† (χ) ~U (χ) = 1_4

then ( 1 c ∂_t + 1 c ~U^† (χ) ( ∂_t ~U (χ) ) + iΘ_0 + iΥ_0γ^{[5]} ) φ =

= β^{[1]} ( ∂_1 + ~U^† (χ) ( ∂_1 ~U (χ) ) + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + ~U^† (χ) ( ∂_2 ~U (χ) ) + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + ~U^† (χ) ( ∂_3 ~U (χ) ) + iΘ_3 + iΥ_3γ^{[5]} ) + + ~U^† (χ) ^M ~U (χ) φ.

Now let: ^U (κ)^{def}= cosh κ + sinh κ 0 0 0 0 cosh κ + sinh κ 0 0 0 0 cosh 2κ + sinh 2κ 0 0 0 0 cosh 2κ + sinh 2κ and

^M^{′ def}= −M^′_{ζ,0}γ^{[0]}_ζ + M^′_{ζ,4}ζ^{[4]}− −M^′_{η,0}γ^{[0]}_η − M^′_{η,4}η^{[4]}+ +M^′_{θ,0}γ^{[0]}_θ + M^′_{θ,4}θ^{[4]} def = ^U^{−1} (κ) ^M ^U (κ)

then:

M^′_{θ,0} = (M_{θ,0} cosh κ − iM_{θ,4} sinh κ) , M^′_{θ,4} = (M_{θ,4} cosh κ + iM_{θ,0} sinh κ) , M^′_{η,0} = (M_{η,0} cosh κ − iM_{η,4} sinh κ) , M^′_{η,4} = (M_{η,4} cosh κ + iM_{η,0} sinh κ) , M^′_{ζ,0} = (M_{ζ,0} cosh κ + iM_{ζ,4} sinh κ) , M^′_{ζ,4} = (M_{ζ,4} cosh κ − iM_{ζ,0} sinh κ) .

Therefore, matrix ^U (κ) makes an oscillation between up and down quarks, too.

Let us consider equation (2) under transformation ^U (κ) with κ is an arbitrary real function of time-space variables (κ = κ (t, x_1, x_2, x_3)):

^U^{−1} (κ) ( 1 c ∂_t + iΘ_0 + iΥ_0γ^{[5]} ) ^U (κ) φ =

= ^U^{−1} (κ) β^{[1]} ( ∂_1 + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + iΘ_3 + iΥ_3γ^{[5]} ) + + ^M ^U (κ) φ.

Hence:

^U^{−1} (κ) ( 1 c ∂_t ( ^U (κ) φ ) + iΘ_0 ^U (κ) φ + iΥ_0γ^{[5]} ^U (κ) φ ) =

= ^U^{−1} (κ) β^{[1]} ( ∂_1 ( ^U (κ) φ ) + iΘ_1 ^U (κ) φ + iΥ_1γ^{[5]} ^U (κ) φ ) + +β^{[2]} ( ∂_2 ( ^U (κ) φ ) + iΘ_2 ^U (κ) φ + iΥ_2γ^{[5]} ^U (κ) φ ) + +β^{[3]} ( ∂_3 ( ^U (κ) φ ) + iΘ_3 ^U (κ) φ + iΥ_3γ^{[5]} ^U (κ) φ ) + + ^M ^U (κ) φ .

Because

γ^{[5]} ^U (κ) = ^U (κ) γ^{[5]}

then

^U^{−1} (κ)

( (_1 c ∂_t ^U (κ) ) φ + ^U (κ)^1_c ∂_tφ

+iΘ_0 ^U (κ) φ + iΥ_0 ^U (κ) γ^{[5]}φ ) =

= ^U^{−1} (κ) β^{[1]} ( ( ∂_1 ^U (κ) ) φ + ^U (κ) ∂_1φ +iΘ_1 ^U (κ) φ + iΥ_1 ^U (κ) γ^{[5]}φ ) + +β^{[2]} ( ( ∂_2 ^U (κ) ) φ + ^U (κ) ∂_2φ +iΘ_2 ^U (κ) φ + iΥ_2 ^U (κ) γ^{[5]}φ ) + +β^{[3]} ( ( ∂_3 ^U (κ) ) φ + ^U (κ) ∂_3φ +iΘ_3 ^U (κ) φ + iΥ_3 ^U (κ) γ^{[5]}φ ) + + ^M ^U (κ) φ

.

Because

^U^{−1} (κ) β^{[1]} = β^{[1]} ^U^{−1} (κ) ,

^U^{−1} (κ) β^{[2]} = β^{[2]} ^U^{−1} (κ) ,

^U^{−1} (κ) β^{[3]} = β^{[3]} ^U^{−1} (κ)

then ( ^U −1 (κ) (_1 c ∂_t ^U (κ) ) + ^U^{−1} (κ) ^U (κ)^1_c ∂_t

+iΘ_0 ^U^{−1} (κ) ^U (κ) + iΥ_0 ^U^{−1} (κ) ^U (κ) γ^{[5]} ) φ =

= β^{[1]} ( ^U −1 (κ) ( ∂_1 ^U (κ) ) + ^U^{−1} (κ) ^U (κ) ∂_1

+iΘ_1 ^U^{−1} (κ) ^U (κ) + iΥ_1 ^U^{−1} (κ) ^U (κ) γ^{[5]} ) + +β^{[2]} ( ^U −1 (κ) ( ∂_2 ^U (κ) ) + ^U^{−1} (κ) ^U (κ) ∂_2 +iΘ_2 ^U^{−1} (κ) ^U (κ) + iΥ_2 ^U^{−1} (κ) ^U (κ) γ^{[5]} ) + +β^{[3]} ( ^U^{−1} (κ) ( ∂_3 ^U (κ) ) + ^U^{−1} (κ) ^U (κ) ∂_3 +iΘ_3 ^U^{−1} (κ) ^U (κ) + iΥ_3 ^U^{−1} (κ) ^U (κ) γ^{[5]} ) + + ^U^{−1} (κ) ^M ^U (κ) φ.

Because

^U^{−1} (κ) ^U (κ) = 1_4

then ( 1 c ∂_t + ^U^{−1} (κ) ( 1 c ∂_t ^U (κ) ) + iΘ_0 + iΥ_0γ^{[5]} ) φ =

= β^{[1]} ( ∂_1 + ^U^{−1} (κ) ( ∂_1 ^U (κ) ) + iΘ_1 + iΥ_1γ^{[5]} ) + +β^{[2]} ( ∂_2 + ^U^{−1} (κ) ( ∂_2 ^U (κ) ) + iΘ_2 + iΥ_2γ^{[5]} ) + +β^{[3]} ( ∂_3 + ^U^{−1} (κ) ( ∂_3 ^U (κ) ) + iΘ_3 + iΥ_3γ^{[5]} ) + + ^U^{−1} (κ) ^M ^U (κ) φ.

If denote:

Λ_1^{def}=

0 −1 0 0 −1 0 0 0 0 0 0 1 0 0 1 0

, Λ^2 def = 0 i 0 0 i 0 0 0 0 0 0 i 0 0 i 0 ,

Λ_3^{def}=

0 1 0 0 −1 0 0 0 0 0 0 1 0 0 −1 0

, Λ^{4 def}=

0 i 0 0 −i 0 0 0 0 0 0 −i 0 0 i 0 ,

Λ_5^{def}=

−i 0 0 0 0 i 0 0 0 0 −i 0 0 0 0 i

, Λ^{6 def}=

1 0 0 0 0 −1 0 0 0 0 −1 0 0 0 0 1 ,

Λ_7^{def}=

1 0 0 0 0 1 0 0 0 0 2 0 0 0 0 2

, Λ^8 def = i 0 0 0 0 i 0 0 0 0 2i 0 0 0 0 2i then

U^{−1}_{0,1} (ϖ) (∂_sU_{0,1} (ϖ)) = Λ_1∂_sϖ, U^{−1}_{2,3} (α) (∂_sU_{2,3} (α)) = Λ_2∂_sα, U^{−1}_{1,3} (ϑ) (∂_sU_{1,3} (ϑ)) = Λ_3∂_sϑ, U^{−1}_{0,2} (ϕ) (∂_sU_{0,2} (ϕ)) = Λ_4∂_sϕ, U^{−1}_{1,2} (ς) (∂_sU_{1,2} (ς)) = Λ_5∂_sς, U^{−1}_{0,3} (ι) (∂_sU_{0,3} (ι)) = Λ_6∂_sι, ^U^{−1} (κ) ( ∂_s ^U (κ) ) = Λ_7∂_sκ, ~U^{−1} (χ) ( ∂_s ~U (χ) ) = Λ_8∂_sχ.

Let U is a product of elements of the following set: Ù^{def}= { U_{0,1}, U_{2,3}, U_{1,3}, U_{0,2}, U_{1,2}, U_{0,3}, ^U, ~U } . For example, let U (ς, κ, ι)^{def}= U_{0,1} (ϖ) U_{0,2} (ϕ) U_{1,3} (ϑ) In that case U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = (U_{0,1} (ϖ) U_{0,2} (ϕ) U_{1,3} (ϑ))^{−1} (∂_sU_{0,1} (ϖ) U_{0,2} (ϕ) U_{1,3} (ϑ)) .

Hence: U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = U^{−1}_{1,3} (ϑ) U^{−1}_{0,2} (ϕ) Λ_1∂_sϖU_{0,2} (ϕ) U_{1,3} (ϑ) +U^{−1}_{1,3} (ϑ) U^{−1}_{0,2} (ϕ) (∂_sU_{0,2} (ϕ)) U_{1,3} (ϑ) +U^{−1}_{1,3} (ϑ) ∂_sU_{1,3} (ϑ) .

Therefore: U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = U^{−1}_{1,3} (ϑ) (Λ_1 cosh 2ϕ − Λ_5 sinh 2ϕ) U_{1,3} (ϑ) ∂_sϖ +U^{−1}_{1,3} (ϑ) Λ_4∂_sϕU_{1,3} (ϑ) +Λ_3∂_sϑ.

Hence: U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = U^{−1}_{1,3} (ϑ) Λ_1 cosh 2ϕU_{1,3} (ϑ) ∂_sϖ −U^{−1}_{1,3} (ϑ) Λ_5 sinh 2ϕU_{1,3} (ϑ) ∂_sϖ +Λ_4∂_sϕ + Λ_3∂_sϑ.

Hence:

U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = (Λ_1 cos 2ϑ + Λ_6 sin 2ϑ) cosh 2ϕ∂_sϖ − (Λ_5 cos 2ϑ − Λ_2 sin 2ϑ) sinh 2ϕ∂_sϖ +Λ_4∂_sϕ + Λ_3∂_sϑ.

Hence: U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = Λ_1 cos 2ϑ cosh 2ϕ∂_sϖ + Λ_6 sin 2ϑ cosh 2ϕ∂_sϖ −Λ_5 cos 2ϑ sinh 2ϕ∂_sϖ − Λ_2 sin 2ϑ sinh 2ϕ∂_sϖ +Λ_4∂_sϕ + Λ_3∂_sϑ.

U^{−1} (ς, κ, ι) (∂_sU (ς, κ, ι)) = Λ_1 cos 2ϑ cosh 2ϕ∂_sϖ − Λ_2 sin 2ϑ sinh 2ϕ∂_sϖ + Λ_3∂_sϑ +Λ_4∂_sϕ − Λ_5 cos 2ϑ sinh 2ϕ∂_sϖ + Λ_6 sin 2ϑ cosh 2ϕ∂_sϖ.

Similarly that, there for every product U of Ù’s elements real functions G^r_s (t, x_1, x_2, x_3) exist such that

U^{−1} (∂_sU) = g_3 2 8∑ r=1 Λ_rG^r_s

with some real constant g_3 (similar to 8 gluons). ——————————————————————————— U^{−1}_{2,3} (α) Λ_1U_{2,3} (α) = Λ_1 U^{−1}_{1,3} (ϑ) Λ_1U_{1,3} (ϑ) = (Λ_1 cos 2ϑ + Λ_6 sin 2ϑ) U^{−1}_{0,2} (ϕ) Λ_1U_{0,2} (ϕ) = (Λ_1 cosh 2ϕ − Λ_5 sinh 2ϕ) U^{−1}_{1,2} (ς) Λ_1U_{1,2} (ς) = Λ_1 cos 2ς − Λ_4 sin 2ς U^{−1}_{0,3} (ι) Λ_1U_{0,3} (ι) = Λ_1 cosh 2ι + Λ_3 sinh 2ι ^U −1 (κ) Λ_1 ^U (κ) = Λ_1 ~U −1 (χ) Λ_1 ~U (χ) = Λ_1 ======== ~U −1 (χ) Λ_2 ~U (χ) = Λ_2 ^U −1 (κ) Λ_2 ^U (κ) = Λ_2 U^{−1}_{0,3} (ι) Λ_2U_{0,3} (ι) = Λ_2 cosh 2ι − Λ_4 sinh 2ι U^{−1}_{1,2} (ς) Λ_2U_{1,2} (ς) = Λ_2 cos 2ς − Λ_3 sin 2ς U^{−1}_{0,2} (ϕ) Λ_2U_{0,2} (ϕ) = Λ_2 cosh 2ϕ + Λ_6 sinh 2ϕ U^{−1}_{1,3} (ϑ) Λ_2U_{1,3} (ϑ) = Λ_2 cos 2ϑ + Λ_5 sin 2ϑ U^{−1}_{0,1} (ϖ) Λ_2U_{0,1} (ϖ) = Λ_2 ========= U^{−1}_{0,1} (ϖ) Λ_3U_{0,1} (ϖ) = Λ_3 cosh 2ϖ − Λ_6 sinh 2ϖ U^{−1}_{2,3} (α) Λ_3U_{2,3} (α) = Λ_3 cos 2α − Λ_5 sin 2α

U^{−1}_{0,2} (ϕ) Λ_3U_{0,2} (ϕ) = Λ_3 U^{−1}_{1,2} (ς) Λ_3U_{1,2} (ς) = Λ_3 cos 2ς + Λ_2 sin 2ς U^{−1}_{0,3} (ι) Λ_3U_{0,3} (ι) = Λ_3 cosh 2ι + Λ_1 sinh 2ι ^U −1 (κ) Λ_3 ^U (κ) = Λ_3 ~U −1 (χ) Λ_3 ~U (χ) = Λ_3 ========== ~U −1 (χ) Λ_4 ~U (χ) = Λ_4 ^U −1 (κ) Λ_4 ^U (κ) = Λ_4 U^{−1}_{0,3} (ι) Λ_4U_{0,3} (ι) = Λ_4 cosh 2ι − Λ_2 sinh 2ι U^{−1}_{1,2} (ς) Λ_4U_{1,2} (ς) = Λ_4 cos 2ς + Λ_1 sin 2ς U^{−1}_{1,3} (ϑ) Λ_4U_{1,3} (ϑ) = Λ_4 U^{−1}_{2,3} (α) Λ_4U_{2,3} (α) = Λ_4 cos 2α − Λ_6 sin 2α U^{−1}_{0,1} (ϖ) Λ_4U_{0,1} (ϖ) = Λ_4 cosh 2ϖ + Λ_5 sinh 2ϖ ========== U^{−1}_{0,1} (ϖ) Λ_5U_{0,1} (ϖ) = Λ_5 cosh 2ϖ + Λ_4 sinh 2ϖ U^{−1}_{2,3} (α) Λ_5U_{2,3} (α) = Λ_5 cos 2α + Λ_3 sin 2α U^{−1}_{1,3} (ϑ) Λ_5U_{1,3} (ϑ) = (Λ_5 cos 2ϑ − Λ_2 sin 2ϑ) U^{−1}_{0,2} (ϕ) Λ_5U_{0,2} (ϕ) = Λ_5 cosh 2ϕ − Λ_1 sinh 2ϕ U^{−1}_{0,3} (ι) Λ_5U_{0,3} (ι) = Λ_5 ^U −1 (κ) Λ_5 ^U (κ) = Λ_5 ~U −1 (χ) Λ_5 ~U (χ) = Λ_5 =========== ~U −1 (χ) Λ_6 ~U (χ) = Λ_6 ^U −1 (κ) Λ_6 ^U (κ) = Λ_6 U^{−1}_{1,2} (ς) Λ_6U_{1,2} (ς) = Λ_6 U^{−1}_{0,2} (ϕ) Λ_6U_{0,2} (ϕ) = Λ_6 cosh 2ϕ + Λ_2 sinh 2ϕ U^{−1}_{1,3} (ϑ) Λ_6U_{1,3} (ϑ) = Λ_6 cos 2ϑ − Λ_1 sin 2ϑ U^{−1}_{2,3} (α) Λ_6U_{2,3} (α) = Λ_6 cos 2α + Λ_4 sin 2α U^{−1}_{0,1} (ϖ) Λ_6U_{0,1} (ϖ) = Λ_6 cosh 2ϖ − Λ_3 sinh 2ϖ ======== ~U^{−1} (χ) Λ_7 ~U (χ) = Λ_7 U^{−1}_{0,3} (ι) Λ_7U_{0,3} (ι) = Λ_7 U^{−1}_{1,2} (ς) Λ_7U_{1,2} (ς) = Λ_7 U^{−1}_{0,2} (ϕ) Λ_7U_{0,2} (ϕ) = Λ_7 U^{−1}_{1,3} (ϑ) Λ_7U_{1,3} (ϑ) = Λ_7 U^{−1}_{2,3} (α) Λ_7U_{2,3} (ϖ) = Λ_7 U^{−1}_{0,1} (ϖ) Λ_7U_{0,1} (ϖ) = Λ_7 ========= U^{−1}_{0,1} (ϖ) Λ_8U_{0,1} (ϖ) = Λ_8 U^{−1}_{2,3} (α) Λ_8U_{2,3} (α) = Λ_8 U^{−1}_{1,3} (ϑ) Λ_8U_{1,3} (ϑ) = Λ_8

U^{−1}_{0,2} (ϕ) Λ_8U_{0,2} (ϕ) = Λ_8 U^{−1}_{1,2} (ς) Λ_8U_{1,2} (ς) = Λ_8 U^{−1}_{0,3} (ι) Λ_8U_{0,3} (ι) = Λ_8 ^U −1 (κ) Λ_8 ^U (κ) = Λ_8

References

[1] Gunn Quznetsov, Probabilistic Treatment of Gauge Theories, in series Contemporary Fundamental Physics, ed. V. Dvoeglazov, Nova Sci. Publ. Inc., NY (2007), p. 38; G. Quznetsov, Logical Foundation of Theoretical Physics, Nova Sci. Publ. Inc., NY, (2006), p. 80

[2] Gunn Quznetsov, Probabilistic Treatment of Gauge Theories, in series Contemporary Fundamental Physics, ed. V. Dvoeglazov, Nova Sci. Publ. Inc., NY (2007), pp.39-41

[3] Item, p.61, eq.(2.27)

[4] Item, p.136, eq.(3.49)

[5] Item, p.p.38-39

[6] For instance J. M. Ziman, Elements of Advanced Quantum Theory, Cambridge University Press (1969) formula (6.59)

[7] G. Quznetsov, Logical Foundation of Theoretical Physics in series ”Contemporary Fundamental Physics”,Sci.Nova Publ. NY (2006) pp. 19-51