PAGE  
23

OVERVIEW OF THE THEORY FOR LOW ENERGY QUANTUM GRAVITY OF 3D-EMPTY SPACE.
This overview reviews the theory of low energy gravitons simulating three dimensional of empty space.

The 3D-quantum space has long wave probabilities reaching up to Hubble’s radius in virtual sense, determining the utmost radius, most likely limiting vacuum in our cosmos. The low energy quantum states of the gravitons are in equilibrium, balance of force, with the pulling gravity generated in matter. In this way the equilibrium is dynamic, but steady state. The properties of vacuum are certainly not static.

The frame work for the theory of 3D-quantum gravity is based on two fundamental principles.
· The induction principle for the gravitons. Here at a certain radius from a centre of mass the rotation energy of the gravitons having a limited energy is converted into linear momentum, the energy of labour due to acceleration with a constant acceleration representing this radius. This is a one directional mechanism of quantum tunnelling (induction). Then the ratio between the rotation (spin) energy and the labour energy is conserved for the gravitons at any other radii.  

· The principle of mass inversion. It is the reciprocal or the inversion of the induction principle for the gravitons. It works only in internally to matter, because the dimensions of the baron matter are mostly greater than the coherent graviton dimensions at zero energy.
The process of inversion generates the electrostatic charges of the neutral atoms (neutron). Although this process seems to be dynamic and it should comply with the law of electromagnetic radiation into vacuum. However the dipole emission (photons) is suppressed in the quantum gravitons by the zero energy state of the neutral atoms, consequently transmitting the electro static field by polarizing the gravitons of the inversion process. 
Both principles have consequences. The inversion principle into matter generates the inversion gravitons for empty space. The reason is that the group velocities of the coherent organized gravitons around the centre of mass cannot pass quickly enough through the matter atoms then generating a pulling force or the gravity field surrounding the matter source.

The other consequence is the weak electro magnetic force in matter. This weak force is nothing else than the reversed process of graviton induction pulling at matter outwardly. This process should be in equilibrium with the electro static charges in neutral matter (neutron) (All in prospective to the mass induction law discussed in par.4). This process generates the weak gravitons of empty space stretching up to Hubble’s radius of the present day universe. Naturally the weak gravitons should be associated to dark matter and the dark energy. Although one cannot state that all dark matter and dark energy is solely the origin of the weak force in the atoms. Also the equilibrium black holes (B.H) generate outward going induction gravity, most likely of the weak kind. 
The equilibrium BH is the force balance between gravity generating empty space surrounding the radius of the BH. There seems to be no obstacles in the laws of nature to exclude the inversion principle of matter for the BH-conditions. Meaning the empty space surrounding the BH consists also of inversion gravitons and weak gravitons of another magnitude.

The relevant elements of the two above principle are further worked out in the following paragraphs. The end topic is the irreversible or irreducible expansion of our cosmos from the Nothing, showing that Higg’s mass is the cut off limit for the gravitons. It seems highly unlikely that it is possible to prove this theory solely based on any principle known in theoretical physics especially considering this non linear expansion. Naturally, the pressure to execute a pilot experiment based on gravitational levitation seems to remedy this. See par.9. the force free condition and also ref.1.
The derived equality in par.8 of {mp28 = (mpl / mm)4} for the non-linear expansion of our 3D-cosmos relates the overall energy to the proton mass ratio to the electron. It is a back up conformation of the rest mass scaling based on the conservation of angular momentum with respect to the mediating mass (mm) and therefore it is a not unimportant result. The mass (mpl) is the Planck mass. In the sense of physics the relation equates the deep inversion gravity due to the quarks, left-hand, against the mediating gravity generating expanding empty space, right-hand, during the creation.

Remarkably enough there are two essentials in the derivations of this article that make this theory of low energy gravitons a valid one. 

1. The precession angle for the substitution energy of the weak gravitons determines that the dark matter and energy are one and the same as long as these are considered in relation to the neutral atoms (another kind of dark matter/energy may exits).
2. The left hand side of the equality for the iso-spin (mp28) can not be explained without the mass induction law of par.4 for (rel.4.2). Apparently it is essential for the inversion drive of the irreversible expansion.

Notes:
The distinction between absolute time symmetry valid for 3D quantum space and the global time symmetry is discussed in par.6.

The inversion gravitons and the weak gravitons are distinct from each other.

ºººººººººººº
THE THEORY: THE INDUCTION PRINCIPLE FOR GRAVITONS 

No exact mathematical treatment of this principle is given, but it is very clear that the Einstein graviton composed of spin and linear momentum is an zero energy quantum, for which the spin part behaves as (m = ½) and the linear (labour) induction part behaves as (m = 2) for its wave properties. Einstein’s graviton complies with Einstein’s equivalent principle for acceleration of the component of the linear momentum.

With the properties for the gravitons of (m = ½ and m=2) it is possible to combine the two kind of gravitons, the anti-graviton propagating in the opposite direction with respect to the graviton then maintaining the integrity of the two opposing quantum states. So the graviton and the anti-graviton are representing one quantum particle of which the wave function and the anti-wave function can polarize into matter and anti-matter.
In this manner the electron can be matched to the anti-graviton state of the wave function, while the proton is represented in the normal graviton state and vice versa. The positron is the normal graviton state and the anti-proton is the anti-graviton state.
Since the square power of the wave functions defines the momentum then the induction is always in one direction for whatever state of anti-matter or matter as an equilibrium the graviton adheres. Either the direction can be pulling due to inversion gravity or outward directed away from matter or anti-matter due to the internal weak force driving the atoms or anti-atoms. In this manner the induction principle is driving both processes for matter/ anti-matter.
Par.1.The general set up.



Par.2 The vector definition of Einstein’s gravitons



Par.3. The state of zero energy for the gravitons

Par.4. The law of mass induction.

Par.5. The principle of mass inversion.

Par.6. Global time versus absolute time symmetry.

Par.7. Internal and external energy balance. (cosmos)

Par.8.The irreducible and irreversible expansion.

Par.9. Hypothesis of the force free condition.

Par10. Conservation of the iso-spin

A.1. Derivation of the mediating mass and the other limits.

A.2. Graviton scaling from Newton’s law of gravity.

A.3 Rest mass scaling.
Par.1.The general set up.

The overall energy contained in a 3D-volume of empty space around a mass generating centre is equal to the rest mass of this mass. The only quantisation relations for empty space making sense, are:

1. The equivalent principle of Einstein.  g(R) 2Rlin = c2 . The constant of acceleration at radius R give the graviton modulus Rlin for c-velocity.
2. The uncertainty principle. Rlin = h/(mlin c) The energy mlin(R) represents the overall energy of the graviton due to acceleration and rotation. Rlin is not necessarily in the direction of acceleration. 

In 1st approximation is the labour energy mlin represented by the rotation of the graviton vector around the centre.


blin(R) = mlin Rlin2 ωlin = h / 2π
with
ωlin = c /(2π Rlin)

Note that blin is always a constant anywhere in empty space.

The fig.1.shows the precession of the graviton subjected to constant acceleration and an angular momentum of rotation. It is this property of precession that conserves the ratio in energy between graviton spin and labour energy due to acceleration.
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Fig.1

Par 2. The vector definition of the Einstein gravitons. A semi-classic derivation.
According to the above fig.1., the b-vector for the spinning graviton mass ought to be perpendicular to the g-vector representing the acceleration. Both b and g are the vector components of the graviton. In the vector representation b and g cannot simultaneous exist in a moment of time. Due to tunnelling, induction of g through b ,one expects a fixed angle θ that has the scalar product of b and g  (b . g = Rlin cos θ). But also the vector cross product

b x g = Rlin sin θ

This is a 1st approximation because the b-vector is not identical to the g-vector. It is remedied in the appendix A.2.The substitution graviton of Rsub with respect to Rlin relates to the angle θ. An exchange between the linear- and spin energy at every radius of the gravitons determines:



mlin / msub = ½ sin 2θ /(1 + sin 2θ)
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fig.2

In other words once the gravitons are generated, they have a fixed cross product any where in space. If g-vector changes in magnitude then b-vector follows proportionally. It is the substitution energy that redistributes the momentums for both components at each induction step maintaining the precession angle.
Examples:

If

mlin c2 = ¼ mlin c2 + ¾ mlin c2



linear
      rotation

then  θ = 60º
b = ½√3 c
g = ½ c 
b x g = ¼√3 c2 

This seems to be valid for the weak induced gravitons moving outwardly away from matter.

But if
θ = 45º 

with
mlin c2 = ½ mlin c2 + ½ mlin c2





linear 
      rotation
then
  b and g are both ½√2 c
b x g  = ½ c²
This seems to be the case due to the principle of the matter inversion process. Remarkably enough both modes of the gravitons obey Newton’s law of gravity. The vacuum constants of acceleration are the derived by subjecting the overall mass of our cosmos to Newton’s-law. See par.4.
Fig3. The vector representation of graviton and anti-graviton.
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Par.3. State of the zero-energy for Einstein’s graviton.
Higher excitation states for the gravitons are highly unlikely if these have only a fixed ratio between the angular and linear energy. Secondly having to comply with the induction principle in which the linear momentum tunnels through the angular momentum.
The quantum zero-energy state in a conserved potential field gives a probability wave function enveloping a space angle of 4π, while the square power of the wave function occupied only a hemi sphere. Thus with an orbital momentum of zero then one can expect two states according to Pauli’s principle, the anti-graviton spin and the spin graviton. So it seems that the angular component of the vector ensemble behaves as a Fermi- particle with half spin properties.

Then the linear component can only behave as a (m =2)-quantum state with respect to the photon consequently suggesting an extension of Pauli’s principle.




fig.4
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No destructive interference of the probability wave functions upper and lower is possible. Both states cannot be distinguished from each other in relation to the photon. Of course, the graviton reaches its destination always twice as slow as the photon provided a constant acceleration.

In conclusion the induction principle allows the anti-graviton and the graviton to be combined in one zero-energy state. The gravitons are a vector ensemble combining the spin half state and the spin (m=2) state together for one energy quantum. Note; if no induction then no linear acceleration. 
Par.4. Law of mass induction.

The induction principle for the gravitons applied to a mass or matter and the surrounding empty space, gives the law of mass induction or the mirror mass relation.

In all its simplicity the induction principle expressed in the matter, is as well valid in the macroscopic as in the microscopic fundamental particles such as proton and electron plus the contraction to the neutron.

The relation is (4.1):



m M = mpl2 
with
mpl2 = hc / G  (Planck mass)

m is either a mediating graviton energy  or a macroscopic maximum graviton for the real mass M while M may also be the induced mass with respect to the fundamental particles. m obeys always (m = h /(λ c), where λ is the generalized Compton length or the fundamental maximum graviton.
The number of gravitons is: N = M/ m.

The derivation of the mediating mass with its two limits is given in the appendix.A.1. One limit is the massive boson limit λz for the maximum Z electric charge and the other is the Higgs limit λhi . The Higgs is a factor 3 heavier than the Z-limit. See the appendix. The Higgs limit is destructive for the integrity of the spatial graviton.

The mediating mass is expressed in the proton and electron:


mm2 = mp me/ 4α 
α = fine structure constant. 

The effective mediating mass of any neutral atom is the same expression but one divides the atom through all its neutrons and protons having one electron mass.
 It is stated that the mediating mass (or the effective) is responsible for the weak force preventing the atom to contract in itself then generating the electric unit charge. Having made this observation then the weak force is the consequence of the induction law opposing the mass inversion.
The macroscopic induction law follows the same above expression. A real macroscopic mass is in steady state equilibrium to the quantum gravity in three dimensions surrounding it.

The smallest contracted graviton (highest energy):  mλ = h /(λ c) obeys:


mλ c2 = 2G M / λ²

The radius of the contracted mass is not necessarily the event horizon predicted by a Schwarzschild interval in GRT but it scales accordingly to the graviton modulus.

If 

N1 Mm = M 
and
N2 mm = M

Where

Mm mm = mpl2 .The mediating mass mm and the induced mass of mediation Mm . The atomic mass generating the rest mass, acts through the mediating mass mm.

So

M2 / (N1 N2) = mpl2
Where

(h /mλ c) c2 = 2G √(N1 N2 ) mpl
With 
mλ = mpl /√(N1 N2)
and
N = √(N1 N2) 
N = M/mλ
So λ is the highest graviton energy with respect to a macroscopic mass M.

In conclusion: the law for the mass induction represents two graviton generating mechanisms: the deep inversion induction which is the consequence of the existence of quarks (bag model, quantum colour dynamics). It seems the main process generating the inversion gravitons, while the weak force theory represents the induction for the mediating masses and their limitations. The last is a graviton induction process carried over to the overall energy (barons plus gravitons) of our cosmos opposing the deep inversion. The deep inversion can be better understood from the irreducible expansion of the three dimensional universe. par.8.
Par.5. The principle of mass (matter) inversion.

In the sense of quantum mechanics the local 3D-empty space is in equilibrium with the gravity generated by a real mass. Let us find out how far the influence for the integrity of 3D-space is and how stretched empty space can be. So subject all matter in local 3D-space to Newton’s law of gravity and a counter force, the vacuum constant of acceleration ao pull at empty space by the gravitons. RH is Hubble’s radius for the sphere of influence on gravity.



ao RH2 = 2G Mtot


RH = h/(mH c)
 Ntot = Mtot / mH 
ao 2RH = c2

The last is the acceleration for the graviton RH , then giving;



ao = mH c³ /2h

Subject the mediating mass of a neutral atom to the same vacuum acceleration.



ao λm2 = 2G mm
After some algebra:



ao = 2mm3/ mpl2 (c3 /2h)
and
 Mtot = mpl4 /(4mm3 )



RH = √Ntot λm




(5.1)

For example the equilibrium radius of a galaxy is:



RH /Rgal = √Ntot /√Ngal

with
Ngal , the average number of galaxies.

The importance of the calculation of (5.1) is using a similar approach but scaling down of the smallest radius of mm giving λi , one can derive:


λi RH = λm2
RH = (√Ntot )λm
    &
λi = λm /(√Ntot)

Note: λi is the pin prick graviton contraction of the mass mm .

The inversion radius λi is smaller than the Planck length λpl because of Mtot which makes the Hubble’s mass (mH ) extremely small. The importance is to realize that λi is the inversion length of the graviton energy of overall empty space. Obviously, because it are the source points λi for every atom in empty space building up the mediating Compton scale λm . Each location of an atom anywhere is an instantaneous reflection in the phase composition of a mediating mass. 

Naturally the parameter λi is non-existent as a reality. Take the smallest quantum parameter for the field constants of empty space, the Planck length,  λpl² = h G /c³ .

Then
 

λpl Rpl = λm2
With

λpl = λm /4√Npl
and
Rpl = (4√Npl) λm 

Giving:
 
(RH / Rpl)2  =  Ntot / √Npl
 = √Npl
which is due to applying the law of mass induction:

 

Mm mm = mpl2
Then



Mtot /Mm = √Npl = (mpl /mm)2


Mtot /mm = Npl = (mpl /mm)4 
With



RH λi = √Npl λpl2




(5.2)

Now the λi-scaling is in agreement with the physics determined by the Planck length. The rel.(5.2) is important in par.8.

Conclusions: Considering the validity of the above derivation of the inversion length λi one is allowed to conclude that Newton’s law is exact for any scale length parameter of a quantum mechanic nature valid for 3D- space (vanishing in a point for 3D-space but not to time).
1. The mediating mass λm or the effective mediating mass of an atom is a valid unique characteristic quantum dimension any where in empty space. 

2. λi and λpl are imaginary parameters with respect to the Higgs energy of the gravitons giving the cut off or limit in which the quantum gravitons cannot exist any longer. See appendix A.1.

The vacuum acceleration constant is not the sole outward acceleration constant. Most likely there exist a second constant az for the induction inversion between the mediating mass and the electro magnetism determined by the massive bosons. In that respect this limit should also be valid for the vacuum equilibrium around the equilibrium black holes.

Consequently the mediating masses mm and mz represent the domain for the mass inversion based on the weak force.

A second deep inversion mechanism may be carried by the generation of quarks for the bare nucleon. It suggests the generation of the inversion gravity. It is not made explicit in this paragraph but see par.8 & 10. 

Par.6. Global time symmetry versus absolute time symmetry.

Since the discovery of the self consistent theories, like Newton’s principles, Maxwell’s electromagnetic theory, GRT and the combination of special relativity theory and quantum dynamics, all in the order of discovery, the global time symmetry including local symmetry, is a fundamental building block in modern physics. Always an interval time and the 3D-space dimensions (or multiple dimensions) are the base for a mathematical formalism. The self consistency for theories is an aspect which determines often that the supposition of global time symmetry is correct.

The point is that in global time symmetry the derived quantum states for the graviton and the anti-graviton seems to be in agreement. See fig.3 , the vector diagram. It is correct in the sense that only one and only one quantum complex as graviton induction mechanism might exist. 

Let us look at the symmetry of the charge conjugation under operation of time symmetry. The particle is replaced by an identical anti-particle by changing the charge polarity as well as the polarity of the anomalous magnetic moment in the particle. Now consider this with respect to the derived graviton complex. Here a particle switches tracks by transferring to the other state in the same graviton. It shows that the change in charge polarity is determined by the vector cross product in the ensemble. Overall in the ensemble the vector product should be zero in their wave functions provided no latching to a matter particle. The proton and the anti-proton occupy opposite states in the ensemble like positron and electron. The electron goes with the anti-state with respect to the proton and vice versa.
The neutron is based on equilateral pyramid symmetry, has 4 quarks of which one in current mode, is screening off the three charged quarks. This fourth quark has to be in the cross state like the electron for the neutral H-atom. See also discussion in par.10.
Considering the linear momentum of a graviton for 3D-space then the observed forward momentum for matter and anti-matter is identical or congruent. Thus the two quantum states in an ensemble represent the inherent symmetry for vacuum. Namely expressed in the Lie-group algebra, the lepton symmetry is (SU2)-left and the quarks have the (SU3)-right symmetry for the theory of the quantum colour dynamics (QCD).

In summary, what is derived with the 3D-symmetry for vacuum based on low energy gravitons, either a universe consisting of matter or the one consisting of anti-matter, are identical giving the same state of vacuum. What is the difference? The matter universe has a forward momentum in time that is the opposite of the time momentum of the anti-matter universe. Consequently one has derived the existence of time and anti-time, via momentum, while the 3D-vacuum is congruent identical.

The anti-time and the time symmetry are absolute with respect to 3D-vacuum. It is the difference to a time symmetry based on matter solely, not considering the states of vacuum. So, global time symmetry is obsolete for the 3D-low energy quantum gravity. 
However the flaw in the diagram of fig.3 is that implicit the angular momentum is made equivalent to the linear one, although they behave differently. Two dimensionally equal vectors comply to one and only one commutation cross product. However because the vector cross is a precession, the angular momentum has another inherent symmetry.          
The purpose of this important discussion is to state that absolute time symmetry has a further option and that is the second degree of freedom for the ensemble of the graviton. The graviton and anti-graviton is the (m = ½ and m = 2) conjugated mode. See par.9.
In conclusion, the theory of 3D-quantum gravity predicts the existence of conjugated gravitons, then conjugated matter and conjugated anti-matter, can be latched to these gravitons. Both gravitons can occupy the same coordinate definition of 3D-space. Except that the difference is that conjugated matter has a negative charge for the proton with the opposite polarity of the anomalous magnetic momentum and so on. It seems that the neutrinos are the same for the vacuum and the conjugated vacuum.

See fig.5. The vector representation of the two kind graviton ensembles is given.
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fig.5

Par.7 Internal and external energy balance of our cosmos.
Preliminary discussions one finds in ref.2. Here in short reviewed and

some new additions are given.

The external balance

Under the constrained of anti-time and time symmetry, the phase velocity of light is 2c. It are two opposing quantum pulse trains of energy fluxes in time virtually balancing each other leading to the definition of the 3D-space of time(not pursued here). It might follow the symmetry of an equilateral pyramid which is of no importance as yet for the derivation of the external energy balance.  The second constrained is that the matter and anti-matter universe are congruent, at least in volume as overall energy at any moment in time. Then distinguish again between the mediating mass (mm) of the gravitons and the mass for the proton and electron (neutron) (mat).
For the external balance is valid:


Nat mat c12 = Nm mm c22 

Nat and Nm are respectively the number of atoms and gravitons for the two universes, where the ratio (c12 / c22 = ¼) giving:



Nat / Nm = mm c22 /(mat c12) = 8 (mm / mat)

With two gravitons per atom and where the ratio (Run universe) has to be one, but as it turns out the Run is greater than one. (Run = 8 / 7.325 with 
mat / mm = 1837.153/ 250.81). The reason is that because the universes are driven apart from each other at a constant velocity less than c, the factor of 8 is the upper limit to keep the two 3D-spaces of overall graviton content from collapsing. Consequently, one realizes that if the velocity in time has to be constant then the universe as a 3D-congruent quantum unit has an accelerated expansion to compensate for the energy in labour due to internal acceleration. (Comment: This insight is new compared to previous discussions. The constant velocity in time was never considered before.)
Note, in the appendix A2, see table, the inversion gravitons of 45º match the ratio (msub / mm)2 of a factor 8 conform the requirements of the external balance.
The internal balance

Two gravitons of mediating mass accelerate away by means of induction crawling away from the neutral atom at every time impulse. In general one has to balance the effective atomic neutral mass against the mediating graviton mass for that kind of atom. Due to nature of the graviton the linear component can only reach about the half speed of light. The mediating mass represents the proton and the electron separately which involves two gravitons. The ratio of (2mm / mat) determines the momentum difference due to the external c velocity and the internal end velocity in labour. So



v2 / c2 = cos2 φ = 2mm / mast
The internal balance compromises with the number of atoms Nat and the number of gravitons Nm through their travels to the universe, the equilibrium.



Nat mat c2 = ½ (cos2 φ) c2 Nm mm 
If the definition for the end velocity (v) is correct then the reason for the factor a half is that time flux energy disappears from the 3D-space via the atoms to time. It makes the internal balance in agreement with the observation that about 4% of baron matter and 96% of gravitons contribute to the overall energy content of the 3D-cosmos. Common sense dictates to split it in dark matter and dark energy ratios.  These are:

Nat / Nm = 1/26.83    for:  mat/mm = 7.325   and   φ = 58º.5
In the appendix. A3. the angle φ is replaced by the angle θ. 
The ratio to matter and gravitons is:



Fat = Nat /(Nat + Nm) = 1/(1+ 26.83)

The weighted quotients are the energy ratios:


FD = Nat mat /(Nat mat + Nm mm)
     FE = Nm mm /(Nat mat + Nm mm)

And dark matter to dark energy ratio is:



Rgrav = (FD + Fat)/(FE – Fat) = 1/ 2.9934 

This is close to {¼c2 /(¾ c2) = 0.25 / 0.75}. It is the ratios of the 60º-gravitons. 
A table is given for the different ratios of mat / mm . 


mat/mm

Nat /Nm
Fat
FD
FE
Rgr
6

1/18
1/19
0.25
0.75
0.433962







       2.30435


6.928203
1/24
1/25
0.224
0.776
0.22550








       3.45451


7.325

1/26.83
1/27.83
0.2145
0.7855
0.33407







       2.9934


8

1/32
1/33
0.333
0.667
0.57143







       1.75
mat / mm = 1728/(144√3) = 6.928203 = 6√(4/3) = 4√3

mat / mm = 1837.153/250.82 = 7.325

One finds conformation at the angles of 13º.94653 and 15º.0 giving respectively for the Nat/ Nm = 1/(26.83)  and Nat /Nm = 1/24 turning to the appendix A.2  respectively the substitution ratios in that table.



θsub

1/(Rθ2)



13º.94653
26.83




15º.0

24.0
The ratio Rθ forms an important product of exactly one with the ratio of the numbers of atoms and gravitons. It shows the correctness for our considerations so far. In the sense of physics the substitution energy of the mediating mass is a boundary condition to the rest mass of the atom explaining the reciprocal ratio.
(Nat /Nm) (1/Rθ2) = 1


(Nat /Nm) (msub / mm)2 = 1


(7.1)

In conclusion, considering the irreversible expansion of the universe the internal and external energy balance provide the limit to time of how congruent 3D-spaces should expands provided these progress in time at equal velocities and are created at the same moment in time.
Secondly the initial supposition of 60º between the vector components of the graviton seemed to be correct then representing the weak graviton induction process.
The table shows the exact value of 4% for the iso space of the quarks of a vector space with a cubic power of the vector modulus of 12. The reason is the rest mass scaling given in the appendix A.3.

Par.8. The irreducible and irreversible expansion of our 3D-space.

The onset for this scaling exercise was to show that the Higg’s graviton limit giving the decomposition of vacuum, was correct. The whole exercise escalated in a trial to resolve either the expansion of 3D empty space from the well established Planck dimension or the opposite of how the Planck dimensions came into being for the present-day universe.

Here follows the exercise of the power expansion, strictly based on three dimensional equilibrium conditions without the implication as yet, of the time and anti-time symmetry.
The irreducible scaling is based on the following restrictions. 

1. The conservation of the iso-spin implies the supposition that the Higg’s mass is the smallest dimension (inversion) for the disintegration of the graviton vacuum. The conservation of iso-spin has to be separated under all conditions from the lepton space expansion of which the leading parameter is the mediating mass. Since it is understood that both the generation of the electric unit charge is maintained in the lepton space of the weak gravitons, comprising the two states, the normal and the anti-gravitons, into one and only one quantum state. See par.10. for evaluation. 
2. The supposition that the parameter of Higg’s mass is the smallest modulus for the disintegration of vacuum.

3. During the expansion the generated iso-spin and the Higgs are constant in dimension. Then the overall number of gravitons is conserved.

4. In the end of the non-linear expansion the Planck dimensions for the vacuum field constants have been reached.

The continuous generation of the mediating mass drives the proto 3D-spaces apart. This is determined by the weak graviton interaction due to the iso-spin. The iso-spin (mpn) has to be associated to the generation of the inversion gravitons.   

The respective parameters and their respective probability wave length are:



mm
mpn
mhi


λm 
λpn
λhi
The expansion parameter, a ratio, is:
mpn / mm
The cut off parameter is:

λhi = λe /(mm mpn)

And



λm = λe / mm
λpn = λe / mpn
(iso-spin mass) 

Where the mass ratios are with respect to the electron:
 me or λe
The basic pseudo scaling is:


(λpn /λm) λe * (λm /λpn) λe = λe2
but also


(λhi /λm) λe * (λm /λhi) λe = λe2 
It shows the present day parameters of our cosmos giving the 1st power rule. Much more to the point is the 2nd power rule of the 3rd power.


(λm2/ λpn)*(λpn2 / λm) = λe2 / mhi = λe2 /(mm mpn)

(8.1)
giving the ratio:


(λm2 / λpn )/ (λpn2 / λm) = (λm / λpn)3 = (mpn /mm)3
The cut off is:

(λm2 / λhi)*(λhi2 / λm ) = λe2 /(mm mhi) = λe2 / (mm2 mpn)
(8.2)
giving the ratio:


(λm2 / λhi) /(λhi2 / λm) = (λm / λhi)3 = 1/ mpn3

Both sets represent the 3rd power rule.

Repeating this for the 5th power rule.



(λm3 / λpn2) (λpn3 / λm2) = λe2 / mhi 

(8.1)


ratio:





(λm / λpn)5


(λm3 / λhi2) (λhi3 / λm2) = λe2 /(mm mhi)

(8.2)
ratio:



(λm / λhi)5 = 1/ mpn5
The importance of the pseudo scaling is that rel.(8.1 & 8.2) are always equal for the right-hand side. This procedure can be repeated over and over till the infinitesimal small. Obviously the only manner to stop the reduction is to make the reduction parameter equal to the Planck length.



λpl = λe /(mhi mpn5 ) = λe /(mm mpn6) 

(8.3)
The other barrier for the power expansion is the overall mass of the universe. (par.5) giving the total number of gravitons.


Mtot = mpl4 /mm3     with
       Npl = (mpl /mm)4 
Or:

Npl  = ( λm / λpl)4






Rel.(8.3) complies with the relation of the gravitons of par.4:

Every level of reduction of the dimensions keeps the manner of the expansion of the proto universes in order. So there are suddenly three power rules to consider.
1st power
λm1 = λe /mm    λp1 = λe /mpn 
λh1 = λe /(mm mpn) 

3rd power
λm3 = λe /mm3
λp3 = λe /mpn3 
λh3 = λe /(mm mpn)3
5th power
λm5 = λe /mm5
λp5 = λe /mpn5
λh5 = λe /(mm mpn)5

Considering the symmetry in the pseudo power scaling, one can determine the intermediate Planck dimension belonging to the scaling for each power rule. 


λpl1 = λe /(mm mpn2)
λpl3 = λe /(mm mpn4 )


λpl5 = λe /(mm mpn6)
Resulting in the rule for the

intermediate Planck mass:

λpl3 (λpl1 / λpl5) = λe /mm



(8.4)
Returning to the mass inversion law in par.5, rel.(5.2):



λi RH = λm2 = λpl2 √Npl



(8.5)

As a reminder (λi & RH ) represent the number of sources of the mediating mass in a proto universe as well as the projected overall size up to the maximum expansion radius RH, Hubble’s radius. The parameter λi builds up the radius of the iso-spin Compton length.
Similarly the inversion law exits for the 3rd and the 5th power.


(λi RH)3 = λm2 = λpl32 √Npm3
(λi RH)5 = λm2 = λpl52 √Npm5
A second option for the inversion law is not scaling to λm2 but to λhi2 



λhi2 = λplx2 √Nphx
Substituting the intermediate Planck dimensions gives:



Npm1 = mpn8

Nph1 = mpn4


Npm3 = mpn16 
  
Nph3 = mpn12



Npm5 = mpn24

Nph5 = mpn20
The number of gravitons for each power expansion has been derived.

Conservation of gravitons and their cut off mass (disintegration) is determined by the 3rd power expansion.


Npm3 Nph3 = mpn28



(8.6)
Consequently the combinations of the 1st and the 5th power give:



Npm1 Nph5 = mpn8 mpn20 



Npm5 Nph1 = mpn24 mpn4
It shows that the 3rd power expansion is determined by inversion feed back between the 1st and the 5th power.

According to par.4 the total energy should be conserved for the present-day universe. It equates to rel.(8.6).The equality shows that the total energy of the universe is the conservation of iso-spin (par.10) respectively related to the mediating mass and the Planck length. During the expansion some of the iso-spin matter is converted into the Planck parameters via the mediating mass due to Higg’s interference.
mpn28 = (λm /λpl)4 

mpn7 = (λm /λpl)




(8.6)

By taking the total energy of the universe as a second condition in the equality then it converts the 1st approximation of (rel.8.3) for the Planck mass into the final one of (rel.8.6). A trial to reiterate this result (8.6) into (8.3) does not produce the equality. Thus the 1st approximation is a necessary condition determining the entire derivation of par.7 is non-trivial.
For some numeric data on the proton and the mediating mass and Planck length, see par. A3 rest mass scaling. It results in the conformation of this equality via the angle of substitution for the precession. Most remarkably is the non-constant between left and right of the equality.
Conclusions.

In terms of physics the equality of (8.6) tells us that the present day universe generated the quark inverted space that is the carrier of the graviton deep inversion while the weak gravity induction generated the vacuum constants (h & c prior parameters to G) executed under the continuous exchange of the mediating mass. The two modes of gravitons as force fields in empty 3D-space, oppose each other in such away that the progress of the momentum in time is constant. Metaphorically, our cosmos is as a train running up hill with a constant velocity. The two modes are the inversion gravitons of 45ºand the weak ones for 30º or 60º. 
Another obvious is that the power expansion of 3D-space cannot be if only one kind of gravity and matter (its counter part, anti-matter) is the sole degree of freedom in this exercise. See the next paragraph.  
Par.9. Hypothesis for the force free condition between the two kinds of gravity.
The realisation is that the proposed power expansion cannot come into being if the second degree of freedom, the conjugated gravity and the generated conjugated matter, is ignored. The second degree of freedom is the consequence of the supposition for the existence of the absolute time symmetry. It determines the conservation of absolute time from the onset of the nonlinear expansion. Actually at the onset at least two congruent 3D-spaces were created simultaneously having each opposing momentum flux to time.

An apparent flaw in the proposed scheme of the non-linear expansion is the supposition for the intermediate Planck scales rel.(8.4). These seem to contradict, especially because the field constants h, c and G (univ. const. of gravity) cannot be scaled. 
1. The reasons are that the electro-magnetic Maxwell theory has to leave its imprint to the graviton vacuum. A vacuum which is always slower due to the coherency than any photon interaction, virtual or not. The unit charge in matter, lepton and baron, has continuously maintained during the non-linear expansion.
2. This determines that the fine structure constant is always a constant that cannot be scaled. Then the iso-spin cannot be scaled.
3. Any trial to scale the c-velocity into c3 or c5 affects the dielectric constant intrinsic for the fine structure constant.

The universal constant of gravity seems to be the only parameter which can be changed slightly but no power scaling is possible.  For example it is possible that the G has a polarity sign with respect to the conjugated partner. A change in magnitude may arise provided one takes the existence of the equilibrium black holes into consideration. Clear is from the derivation in the previous paragraph that the equilibrium black holes could not have been generated in the proto 3D-universe.

Contemplating above listed constrains plus the reality that conjugated gravity and matter had to be presently generated in equal parts and intensities during the expansion, one can state that the non-linear expansion should be based on a force free condition. The interference of conjugated gravity to matter and vice versa, conjugated matter interfering to normal gravity, has to result in a non-attraction, a force free, between the two kinds of matter.

Consequently the energy contained in the vacuum by the gravitons results in electro-magnetic power generation, most likely loss free, without much dissipation. The effect is collective due to the nature of the gravitons inherent to the inversion gravity (coherence) generated around either matter or conjugated matter.

The force free hypothesis complies to above mentioned constrains, proton electron generation conservation of the electro-magnetic law, the fine structure constant and the speed of light. These are all in agreement to their respective conditions maintaining also the fundamental symmetries.

The nonlinear expansion maintained by the internal and external energy balance could be the drive for the boundary layers of proto energy maintained by the force free condition.

The proton matter and gravity, in two kinds, did not exist as individual particles but could be sheared off it by an as yet unknown force free quantum mechanism. It may also explain the intermediate Planck constants between primordial matter and the gravitons. What ever is further thought of to improve our understanding stays speculation. It is clear that the force free condition short cuts endless discussions, which is the reason to formulate the hypothesis.

Conclusions.

The terms irreducible and irreversible are valid properties for the proposed expansion scheme because the total amount of energy is involved. The generation of iso-spin (quark space) in relation to the cut off limit (Higgs) is conserved. The iso-spin generates the inversion gravity, while if the densities in matter increase too much then the limit gives the destruction of the iso-space. In the mean time the expansion at the force free boundaries continues relentlessly by the induction mechanism for the weak gravity. Always the overall size of the universes complies to the inversion law rel.(5.2.) while the maximum overall energy (matter plus gravitons) is conserved in what ever non-linear expansion the universes evolve.

Provided the restrictions for the irreducible expansion it is shown that the Higg’s mass is the ultimate limit for the des-integration of the gravitons.   

The Higg’s graviton is the cut off barrier for vacuum. No smaller real dimensions than the Higgs can exist in which matter as rest mass is in a force balance to the vacuum of gravity. Considering the size of the atoms, no time intervals exist below the Higgs parameter. The scaling exercise in par.8 has wide consequences, in the star production, the star collapse (supernovas), and the theory and physics of black holes. Another subject is the stability analysis of the 3D-universe in steady state.  

Par10. The conservation of iso-spin

The discovery of the importance of the iso-spin between neutron and proton for the scaling exercise of (par.8) is the inversion symmetry between mediating graviton mass mm and the cut off mass of Higg’s graviton. Namely, the multiplication of the mass ratio of mm with the proton mass gives the cut off mass.



mhi = (mp mm )me


mm = mm me
This inverted symmetry is the upper limit for the generation of stable atomic nucleons. All natural heavy nucleons are radioactive instable around 

mat = mhi
It means that within the proton limit and Higg’s limit a subspace exist, especially dedicated to the quarks which is explained further in the appendix.A.1.
Having understood the limit, the question with respect to the neutron has to be answered.  The free neutron is only (1.531 me ) heavier than the proton. So the neutron without an electron has a difference of (0.531 me) to the neutral proton, making the mean iso-spin mass mpn = mnp = 1837.418 me .
The point is that the neutron subjected to the constant vacuum acceleration

(ao) has a slightly higher mediating mass. If the proton and electron subjected to the weak induction gravitons generate the unit electric charges shared between them then the quantum mechanism via the mediating mass in the neutron has to be equivalent.

As is mentioned before, the neutron as well as the proton complies with the equilateral symmetry of the pyramid for the quarks. The neutron has 4 quarks, one in current mode screening off the charged mode of the other 3 quarks then not generating a electric field externally. Here the supposition is made that the self consistent properties in vacuum of Maxwell equations are carried by the gravitons. Obviously, if the electron is latched on to the anti-graviton mode of the graviton ensemble then the current mode for the quarks has to be the same, which does not violate the idea of 4 quarks per neutron. This suggestion does not play havoc with the theory of quark flavour in the standard theory. See the kinematical quark model in ref.2. 

Thus the weak force generating the outward going graviton induction, is quite similar for the neutron as for the proton plus electron. Apparently the preference of the neutron to decompose in the counter parts is expressed in the difference between rest mass energy of (0.531 me ). If the difference is smaller than half me , then one might guess no decomposition. The statement here is that the neutron cannot decompose in a dark matter environment, weak gravitons, while the process of decomposition can be accelerated near and within stars or planets, anyway, where the energy density of the inversion gravity is high. (Lorentz contraction for the gravitons)

The conclusion is that considering the subject of the previous paragraphs that during the irreversible expansion of empty space the iso-spin has to be conserved.

Note. The sub-atomic short-living particles generated in collision experiments belong to the iso-space of the quarks/leptons reserved to the level of the cut-off energy for Higg’s gravitons.    
APPENDIX

A1.Derivation of the mediating mass and the other mass limits.

The uncertainty principle applied to the proton and electron gives defines the generalized Compton length:

mec λe = h
λe = h /(mec)
λp = h /(mpc)  
The self energy of the particles balanced against the potential energy of a unit electric charge is (εo is the vacuum dielectric constant):



me c2 =  e2 /(2εo re )

mp c2 = e2 /(2εo rp )
giving:

re / λe = rp / λp = e2 /(2εo hc) = α  (the fine structure constant)

The balance of force with the gravitons:



fe = e2 /(2εo r2 ) 
idem for  fp      (ax acceleration constant)
fge = 2G me Me / λge2 = me ae = G mpl2 / λge2 = hc / λge2
fgp = 2G mp Mp / λgp2 = mp ap = G mpl2 / λgp2 = hc / λgp2
The relations (2me Me = mpl2 and 2mp Mp = mpl2) follow the induction law.
So the balance of force determines the radii of (λge & λgp) with respect to the Compton length.


re / λe = α
and
α λe = λge


rp / λp = α 
and
α λp = λgp
Applying the conservation of angular momentum on above relations of (λge & λgp) and taking into account the half spin, one arrives at:



λm2 = ¼ λge λgp
so
mm2 = me mp / 4α 

Taking the maximum electric charge of the nucleon, it should be similar in derivation with respect to the induction law.



λz = h /(mz c)
mz = Z mp 
Zα = Zα e2 /(2εo hc)



mz = (144/√3) mp
The maximum limit for the smallest graviton before the decomposition of vacuum, the Higgs limit, is:



λhi = h /(mhi c)
with
mhi = Nhi mp = (mm mp) me


Nhi = mm / me = 144√3 or 250.81(proton)
It is the maximum number of nucleons for the natural radioactive decay which is around the order of 250 nucleons max. See par.10
Nat = fat Nhi 
where the fat is the fraction of the nucleons with respect to the maximum stable atoms. So



(1/mm) < fat < 1 

is the band width for the stability of the atoms with respect to the Higgs cut off for the gravitons. The fraction fat = (1/ mm) is the reciprocal of the mediating mass relating to the proton.
A2.Quantum scaling of the gravitons from Newton’s law of gravity.

According to par.2 and par.3 is valid for the angular momentum b and linear momentum p of the components of the gravitons around a mass generating centre. See also ref.2
By splitting the graviton into components according to fig.2 for the angular and linear momentum at a radius R, one can write:


Rg = Rlin cos θ
(linear) and
Rb = Rlin sin θ
(angular)

The labour component becomes:



2Rg g(R) = c2
with
mg = h /(Rg c)

The dependence at a real radius R is not shown in all the functions of Rg(R) and Rb(R). The energy mg (R) is the hypothetical mass coming from Rlin at a radius R at the centre of mass M.
The angular component is with mb = (h /(Rb c);



bb = mb Rb²ωb = h /2π  
if 
ωb = c /(2πRb)

with

Nb = M / mb = (Mc/h) Rb


Wb = mb c2 / 4π2 = (hc /Rb)(1/4π2)
(no fact. ½)
For the linear momentum is valid:



pg = mg c = h / Rg 
Ng = M / mg = (Mc/h) Rg


Wg = mg c2 = hc/ Rg
(no fact. ½)
Try to normalize for the b-momentum Rbn = 2π Rb . It is not important because (Ng bb = Nb pg) is not valid due to the violation of dimensions. 

No problems there with (Rbn = 4π2 Rb) . Then the equality



(Ng Wb) * (Nb Wg) = 1 


Wsub = Wb + Wg = hc{(1/Rbn) + (1/Rg)} = hc (1/Rsub)



NbWb + NgWg = 2Mc2 = (1/Nsub)Wsub 
(factor ½)

{(1/Nb) + (1/Ng)} = h/Mc{(1/Rbn + 1/Rg)} = {h/(Mc)} (1/Rsub)

What is derived is the exchange of energy between the components per real radius R  
The b-vector is always perpendicular to the g-vector and these are always out of tune with the probability waves mutually. One may be able to replace the mlin of the graviton modulus by a substitution modulus:


1/ msub = 1/mb + 1/ mg
and
1/ Rsub = 1/ Rb + 1/ Rg
where 



msub = h /(Rsub c)

The relation between (Rlin & Rsub ) and (mlin & msub ) is: 


Rsub msub = Rlin mlin = h/c     or          Rsub / Rlin = mlin / msub
Showing that our initial approach in (par.2.) was correct having derived the precession angle θ between the components of the graviton is fixed anywhere in 3D-space.



Rsub / Rlin = sin θ cos θ /(cos θ + sin θ) = Rθ
(a.1)


(Rsub / Rlin)2 = ¼ sin22θ /(1 + sin2θ )

(a.2)

The relations (a.1 & a.2) are nearly exact in the rest mass scaling, except that the components might display a small phase shift between them because of the normalisation for angular and linear component. See appendix A.3.
Continuing the following relations in again expressed in Rlin , the following table is valid.
angular


linear



blin (::) h / 2π

plin (::) 1/ Rlin


Nlin blin (::) Rlin

Nlin plin (::) const.

Energy

Wb (::) 1/ Rlin
labour
Wp (::) 1/ Rlin


Nlin Wb (::) Mc2

Nlin Wp (::) Mc2
The advantage of the gravitons scaled according to Rlin (R) is that they can be projected against the photon having a constant c-velocity. Only the graviton is always a factor two slower than the photon. It also explains why the graviton can be used in the quantum mechanic formalism of the photons.

The next step is to implement the above considerations in Newton’s law of gravity.

With 

2Rlin g(R) = c2
and
g(R) = G M / R2  



R2 = {GM/ c2} Rlin 
with 
λ = (2GM /c2)

With λ the fundamental graviton for a macroscopic mass M.

Since blin is constant everywhere up to R ( ∞.  Then:

Rn2 = λ Rlin(Rn) 
with 
Rlin(Rn) = λ(n + 1)
(a.3)

It was derived that the vector representation gives the two states of the graviton and the anti-graviton in one zero energy quantum. This determines that the rel. (a.3) is basic and shows Newton’s law for quantum gravity in three dimensions. Every n-state in Rn has a corresponding zero energy state for the gravitons.  It is grand to realize the c-gravitons of Rlin have a parabolic relation while Newton’s law in the radial sense has an inverse proportionality to R-squared due to the group velocity delaying the process of contraction.
Coherent definition
Following above derivation one can express the gravitons in a group velocity giving the coherent definition of gravitons.



2R g(R) = v

m = h /(R v)  This is the hypothetic group energy of the gravitons with velocity v.


bR = h / 2π
with
ωR = v /(2π R)



pR = mR v = h /R
and
N = M /mR = (Mv /h) R

The only difference in scaling with respect to the radius R is that the factor
 
β = v (R) /c 

comes into play.

It determines the time scale between the c-gravitons and their coherent friends.

Some exercises to cast Newton’s law into coherent gravitons exist in other references. The coherent definition here is very brief. For a better insight see references (ref.2.)
Some examples of the rel.(a.2):   
Rθ2 = (Rsub / Rlin)2 = ¼ sin22θsub /(1 + sin2θsub)  



θsub

(Rθ)2

1/Rθ2


12º.82945
0.0332711
30.57094



13º.94653
0.0372760
26.8269
proton
13º.95000
0.0372904
26.81657
iso-spin 



15º

0.0416666
24.0

22º.5

0.0732233
13.65685
30º

0.1004809
9.952135
45º

0.125

8.0
60º

0.0

∞
90º

0.0

∞

bcross =  1/8 √3 = sin θ cos θ
with
θ = 12º.82945

(1/Rθ2) = (Nm/ Nat) = 26.83
mat / mm = 7.325
(H-atom)  




     = 26.816
mpn / mm = 1837.418/250.8946

Note, the effective mass of the iso-spin per nucleon is for every atom different which makes the angle (θsub = 13º.94653) slightly different in each case, see par.7. Secondly, the inversion gravitons of 45º match to the external energy balance in par.7 due to (1/Rθ)2 = 8.
A3.Rest mass scaling.
A preliminary scaling exercise one finds in ref.2. Here in short the scaling relations are reviewed and some additions are made. The exercise in the reference is not obsolete and of interest of discussions. 

The frame work for the scaling of the effective proton mass and the electron is the mediating mass derived in par. A1. 

The distribution between angular and linear momentum of the mediating mass in energy is:


mm c2 = ¾mm c2 + ¼mm c2 
 or
1 = cos2 θ + sin2 θ

with



θ = 60º

See table par.7.
The cross vector product is:



b = sin θ cos θ = ½ sin 2θ

The graviton cell, g-cell, for conservation of angular momentum is:



b
          cos θ
      
sinθ 

[c]
¼√3
          ½√3

½
vector


[c2]
3/16
          ¾

¼
energy

The normalized g-cell with respect to  b = 1 is:



1
          ½√3

½ 
vector


2√3
          3


√3
vector



4
          3


1
ratios

This is the inverted g-cell, which is reserved as the vector volume of the quarks. The ratio between the vector volume of the inversion cell and the normal cell (lepton) is:



18/ ¼√3 = 24√3 giving an energy ratio of (24√3)2 = 1728.
1. The effective iso spin mass (proton) of a cell exists for each atom by dividing by the number of nucleons (proton plus neutrons).
2. The other consideration is that the vector volume for the inversion has a normalized b-vector. So the three graviton vectors are equal in unit dimensions with respect to c-velocity. It leads to the rule of the cubic root of the inversion.

3. Because all mass ratios are with respect to the electron mass, the mediating mass has to be subtracted from the mass of the proton or iso-cell. It leaves the bare ratio to apply the cubic root rule. Of course the cubic root has no form-factor as for a spherical volume.

Form factor = 3√(4/3)π  = 1.612

The scaling of the mediating mass into vector components is subjected to a square root rule. Firstly take the square root of the mass ratio. It retains the square power of the inversion cell and the lepton cell (normal g-cell) namely, (24√3)2  = 1728 = 123. If the cubic rule works for the proton, inversion, then the square root rule has to give addition information contained in the mediating mass and the electron. The fine structure constant α = (1/137.036 with z = 137.036)
It turns out that the square root rule has to be applied on the mediating mass two times to confirm the nearly matching angles between proton and electron. In the following the rules are applied to proton and electron and again for the iso-spin with respect to the neutron, the ratios are:



mpn = 1837.418

mm = 250.8946 
  θsub = 13º.950


mp = 1836.153

      = 250.8082

Note:

mat = 1728 + 144√3 = 1997.415 me gives θsub = 15º.5 
Splitting the particle mass in linear and angular components.



sin θcos θ
cos θ

sin θ

vector





cos2 θ

sin2 θ

energy

proton

1836.153
1585.345
250.81

energy

3√1583.345 = 11.66025

med.mass
250.81

137.036

     α-reference


15.83692
11.70624
4.13068
energy



3.979562
3.421437
2.032409
vector
 bα = 0.4390852  
θ =  30º.71437

Now the quarks are a reference.

med.mass
15.83692
11.66025
4.17665
energy



3.979652
3.414711
2.043690
vector

bq = 0.4406546

θ = 30º.90034
The graviton

bg = (1/8)√3

θ = 12º.83945

electron
144

137.036
6.964

energy



12.0

11.70624
2.638939
vector

be = 0.2145277

θ = 12º.70381

To get normalized angles:

The numbers (0.4406546 and 0.4390852 comply to (2 sinθ cos θ = sin 2θ) 

The numbers (1/8√3 and 0.214277 comply to (sin θ cos θ = 2 sin 2θ) then divide 2θ by two. (It is not a trick, but it is consistent)

cross
angle

mat cos2 θ
z /cos2 θ


bq 
θq 13.07282
1742.212
144.4250
atom


bα
θα 13.02276
1742.918
144.3665
atom


bgr
θg 12.83945
1745.619
144.1431
graviton
be
θe 12.70381
1747.355
144.0

electron


Obviously the sharing of angular momentum between the proton and electron is expressed in this table where the graviton is the reference norm.
There is a deficit of angular momentum between the particles which can only be explained as the neutrino rest mass.



z (sin2 θq + sin2 θe + sin2 θ1 ) = z sin2 θgr 



z (sin2 θα + sin2 θe + sin2 θ2 ) = z sin2 θgr
with


(sin2 θx cos2 θx) z / cos2 θx = z sin2 θx


mneu = α (cos2 θ1 – cos2 θ2 )  in me units
The neutrino rest mass is about 1.5 eV but expelled from the atom it is relativistic of about 20 to 50 eV. For every effective proton of a nucleon the neutron rest mass as a deficit is different. (β-decay). Comment; it seems jumping to conclusion but within the context of the 3D-graviton theory the neutrino supposition is correct. (also due to equilateral pyramid symmetry of the quarks)
A new question arises. What is the meaning between the substitution angle and the angle given by the cross vector product, where both represent the precession angle? The angle conserving the angular momentum for the graviton is retained in the scaling of the rest mass while the angle for the substitution is conserved in the energy exchange between the spin and the linear component in an induction step.
Note: in the previous exercise of ref.2 the mistake was that 

The angle θ = 12º.82945 was used for the substitution instead of 


cos θ = √{2mm /(mat cos2 θsub)} = cos φ
(see par.7)
Next follows the calculation for the equality of rel. (8.6).of par.8.


mpn28 = (λm /λpl)4   

In the table is worked out the cubic power of ratio 12, either of 1728 or 1729 for the electron and the proton mass ratio of 1836.153 and 1837.153.
The data for the calculation of the Planck length are:

c = 2.99793 10exp(+8) m/sec, h = 6.6252 10exp(-34) [dim.]& 

G = 6.664 10exp(-11) [dimensions]

λpl = 4.047946 10exp(-35) m


f =(1/cos2 θsub) = 1.061671

θsub = 13º.94653

Proton: f = 1836.153 /1728 = 1.062588
 
iso (pn): f = 1837.418 /1728 = 1.063320


(1728 /2)28 = 1.668725 10exp(+82)

(1729 /2)28 = 1.695976 10exp(+82)
mm

λm
(λm /λpl)4
(f)28

f



    10exp(-15)
ratio


ratio

m
10exp(+81)
ratio

ratio


250.8082   9.67415
3.26221
5.115320
1.060026


250.8946   9.02192
2.467494
6.762841
1.07065
144√3
     9.72817
3.335693
5.084328
1.059798
The last row is with respect to the ratio (1729 /2). The first row compares with (f ) respectively:


1.061671
1.062588
1.060026

Error
0.0

0.8 ‰

1.6‰ 
The second row is calculated for the iso-spin of the proton/neutron. Using the iso-spin angle as error norm θsub = 13º.9500 with respect the iso-spin mass does not improve assessment, because there might be a small phase shift between the components. See appendix (a.2.). The factor 2 in the ratios of 1728 or 1729 is due to two mediating gravitons per quark iso-spin. Note: the error as phase shift is possibly either by not considering the anomalous magnetic moment in the scaling of proton or/and differently, the universal constant G has changed slightly during the evolution of our cosmos.
The last calculation shows the validity of the equality in rel.(8.6) confirming the angle of substitution of θsub = 13º.94653 .
ºººººººººº
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