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This paper explores the formation of 3-Dimensional Euclidean space. A periodic lattice of sites, with each site being the centre of a ball possessing charge, angular momentum and tachyon-like mass, is shown to provide a good model for a short-lived 3-dimensional Euclidean space that possesses 3-dimensional aether-like characteristics. This virtual state is proposed to decay to a Lorentz symmetric state characteristic for the observable universe. Of particular interest is the derivation of the value for the fine structure constant , finds each ball to be a hollow 7-sphere and with the charge of a dyon. The value for  is reproduced to the accuracy of the lattice Madelung constant which is ten significant figures.

Introduction

This work is a study of the formation of a stable three-dimensional space from an apparent void, where the latter possesses no extended spatial dimensions and has zero energy. The key questions are by what means could the stable three-dimensional space, as observed in our universe, arrive from such a void? and what is the evidence that could support further investigations? In this paper the derivation of the value for the fine-structure constant provides the evidence.

The approach is a twist of the tachyon field method, where the sombrero is turned upside down by reversing the sign of the coefficients as well as including the sixth order, to give 𝑉(𝜑) = - +  𝜑 - 𝜑 +  𝜑 where o , 1 , 2 , 3 are all positive. The global minimum is = 0 where for small  , V(0±)= -o+r 2 , and r is a real mass. The system has Lorentz symmetry at = 0, and the Lorentz invariant system is stable. However Lorentz symmetry may be broken at ≠0 at a local maxima, occurs at =T, where V(T ± )= -i 2 , noting the sign of i indicates a tachyon mass (mi).

All local maxima and minima are obtained by ∂V()/∂ =0, giving the following equation 0 = 𝜑( -2 𝜑 +3 𝜑 ) with solution

𝜑 = 0,  3 1 ± 1 -3   
where = 0 is a minimum. The local maximum is given by

𝜑 =  3 1 -1 -3    Which gives V(T)=0 if  =  3 𝛬  -  3 𝛬 1 - 1 3 𝛬
where

𝛬 = 1 -1 -3   
Indicating a virtual state possessing zero energy, and a finite life-time t , ≈ h/(mic 2 ). A second minimum occurs

at= 𝜑 =   (2 + 𝛬).
The proposed key process is that such a virtual tachyon (=T) state (not possessing Lorentz symmetry) may occur for a short time. It will be shown below that the tachyon state is a periodic lattice of dyons, with each dyon containing a coulomb charge either e/2 or -e/2 plus magnetic charge, either 26g or -26g such that the value for  is reproduced to ten significant figures. The second stage of the proposed process is the this decay of the tachyon to a combination of a stable =0 Lorentz symmetric state for free coulomb charge, and the (=L) lattice of purely magnetic charge, with a release of free energy. The free energy is directly observed in a Lorentz invariant universe as excitations within the associated fields. The remaining (L) relic state containing the lattice, strongly bound by magnetic charge and not possessing Lorentz symmetry, may be detected through gravitational effects.

First of all, some simple underlying assumptions are made for the virtual tachyon (=T) state. The fundamental object of space is assumed to be the N-sphere, a spatial object of radius r and possessing N angles. This object has N+1 spatial dimensions and a hypersurface of N spatial dimensions. An extended object is assumed to be a network of touching spheres. A simple model for an extended object is a periodic lattice of touching spheres. The charge of the sphere is assumed to be at the centre of the sphere, and the quantum rigid rotor model is used for the angular momentum of the sphere, where mass is located on the hypersurface.

The virtual T lattice has aether-like qualities rather than Lorentz symmetry. Of particular interest is the value for the fine structure constant  Each ball is a N-sphere (S N ) possessing angular quantum number L [START_REF] Frye | Spherical Harmonics in p Dimensions[END_REF], radius r, and dyonic charge q=(e/n, jng) where -e is the electron charge and g is the Dirac magnetic charge, with integers n and j. The fine structure (=0.00729735256) is given by the relationship

ħ𝑐 = 𝜇 4𝜋 𝑒 𝛼 where 𝛼 𝑛 + (𝑗𝑛) 4𝛼 = (-𝑀) 4 𝐿(𝐿 + 𝑁 -1)
where the integers n=2, N=7, the angular momentum quantum number L=10115 and M is the Madelung constant of the lattice structure (position vectors ri), given by

𝑀 = 𝑒 𝑒 𝑒 𝑟 𝒓 -𝒓 exp - 𝒓 -𝒓 𝑟 𝑜
where the term (ro -1 =mic/h) is an attenuation factor, h is the Planck constant, c the velocity of light, mr and mi describe the respective real and imaginary parts of the mass of the N-sphere. The distance rac=2r is that between nearest neighbours (possessing charge (ei and gi) with the same magnitude but opposite sign), and for ro >> rac, the value of M is very close to the solid state value calculated for an infinite crystal. In fact no significant attenuation is found for the proposed state for T as the solid state value gave complete agreement. An analogy of this 3-dimensional Euclidean space is a salt crystal where rac is the distance between a cation and an adjacent anion. The additional five spatial dimensions for the 7-sphere are compactified, which is a key quality for the Kaluza-Klein equation [START_REF] Th | Zum Unitätsproblem in der Physik Sitzungbar[END_REF][START_REF] Klein | Quantentheorie und fünfdimensionale Relativitätstheorie[END_REF] describing the unified field of gravitation and electromagnetism.

Fine structure Constant

The value for  is given by the following equation

𝛼 = 1 4𝜋𝜀
𝑒 ħ𝑐 which is the Coulomb expression for  for electronic charge q=e. On the other hand assuming the charge unit q is instead the Dirac magnetic monopole, possessing charge g, defined as

𝑔 = 𝑗 2𝛼 𝑒𝑐
where the Dirac normalisation condition require j to an integer, then for j=1,

(4𝛼) = ħ𝑐 𝜇 4𝜋 𝑔
which is the magnetic charge expression for . The aim of this work is to derive an expression for ħc in terms of Kq 2 , where q is the charge unit and K is a constant, and thereby gain an expression for .

The third type of particle is the dyon, possessing both electronic charge and magnetic charge. The interaction between two dyons with respective charge (e1,g1) and (e2,g2) sees the Potential energy is of the form [START_REF] Chuu | Path integral quantization of the relativistic dyonium system[END_REF] 

𝑉(𝑟) = 𝑒 𝑒 4𝜋𝜀 𝑟 + 𝜇 4𝜋
𝑔 𝑔 𝑟 and magnetic potential vector A(r) for r =(x1,x2,x3) is

𝑨(𝒓) = ħ𝑄 𝑥 𝒙 𝟐 -𝑥 𝒙 𝟏 |𝒓|𝑥 𝑥
where x⊥=(x1,x2,0) and Q=e1g2-e2g1. The parameter Q = 0 when e1 = -e2 = e/n, and g1 = -g2 = jng for n, which satisfies the Dirac condition for magnetic charge. A value of n=1 indicates the electron charge, while n>1 considers the coulomb charge unit to be a fraction of the electron charge, such as n=2 considers weak isospin while n=3 considers the down quark. The value for the lattice energy ELE is given by the expression

𝐸 = ½ 𝑀 𝑟 𝑒 4𝜋𝜀 + 𝜇 4𝜋 𝑔 = ½ 𝑀 𝑟 1 𝑛 + 4𝜋𝜀 𝜇 4𝜋 (𝑗𝑛𝑐) 4𝛼 𝑒 4𝜋𝜀 = ½ 𝑀 𝑟 1 𝑛 + 𝑗 𝑛 4𝛼 ħ𝑐𝛼 giving ħ𝑐 𝑒 = 𝛼 𝑛 + 𝑗 𝑛 4𝛼 1 4𝜋𝜀

The Model

Space is assumed to be quantised with half the spatial quanta (sites) possessing positive charges q+ and the other half negatively charged q-. Each element of three-dimensional array has the same value of tachyon-like mass-energy (m = mr + imi). A tachyon possesses a non-zero imaginary part of the mass-energy and such quantum states may have a virtual or transient existance [START_REF] Garmon | Bound states, scattering states and resonant states in PT-symmetric quantum systems[END_REF]. The lattice energy due to lattice interaction between these charges, the mass-energy, the rotational energy and gravitational interaction are the same for each site and the summation of all these energy components is assumed to be zero. The interactions within the tachyon state are limited to an extended although finite range, as dictated by mi. The total energy per site is given by Dirac expression 𝐸 = ((𝑝𝑐) + (𝑚 𝑐 ) ) / + 𝑉 where the potential energy is the sum V=ELE+EG of the lattice energy ELE and the Gravitational energy EG. The interaction is modified by the transient lifetime and range (ro= h/cmi), with c being the velocity of light, while h and ħ are Planck's constant and the reduced Planck's constant (h=2ħ) respectively. At this stage no assumption is made on the nature of q or K, giving

𝐸 = ½ 𝐾 𝑟 𝑞 𝑀
where M is always negative. The Madelung constants calculated for salt crystals [START_REF] Tavernier | Clifford boundary conditions: a simple direct-sum evaluation of Madelung constants[END_REF][START_REF] Zucker | Madelung constants and lattice sums for hexagonal crystals[END_REF] provide good estimates when 𝑟 ≫ 𝑟 . Otherwise an effective Madelung constant could be calculated as a convergent finite summation, arising from significant exponential attenuation when ro and rac are of comparable magnitude. For a dyon then q=e and K=(n -2 +(jn/2) -2 )/4o.

The gravitational energy for the transient state having a mass-energy of m is

𝐸 (𝑚) = - 1 2 𝜌 exp (- 𝑥 𝑟 )𝑢(𝑥)4𝜋𝑥 𝑑𝑥
where  is the mass-energy density. Newtonian gravity is initially assumed as the rigid lattice is uniform and all positions are fixed, such that 𝑢(𝑥) = 𝐺 , giving

𝐸 (𝑚) = -2𝜋 𝑚 𝐺𝐷𝑟 𝑟 = -𝑉 𝑟 𝑚 𝑚 + 𝑖
where

𝑉 = 2𝐺𝜋𝐷 2𝜋ħ 𝑐 = 2𝐺𝑚 𝜋𝐷 2𝜋ħ 𝑚 𝑐 = 2𝐺𝑚 𝜋𝐷(𝑟 )
noting that the functional form for u(x) is not critical for the derivation of the expression for, as it participates only in the expression for a extremely small residual term , as shown below.

The spatial quanta are assumed to be an N-sphere of radius r = rac/2, which implies this model Euclidean space to be a system of touching spheres. The momentum squared p 2 , where there is only angular momentum within an N-sphere, which is given by the expression [START_REF] Frye | Spherical Harmonics in p Dimensions[END_REF] 

〈𝑝 〉 = 1 𝑟 〈𝐿 〉 = ħ 𝑟 𝑊(𝐿, 𝑁)
where 𝑊(𝐿, 𝑁) = 𝐿(𝐿 + 𝑁 -1) for a rigid rotor of the radius r and angular quantum number L. The mass-energy density  is derived from the particle mass energy m, is given by the expression 𝜌 = 𝐷𝑚𝑟 where D is proportional to the packing density of the touching spheres within the lattice, which for example, the zinc blende and wurzite structures is D=  , while D=   for the CsCl structure and D=/6 for the NaCl structure.

The total energy E is assumed to be zero, describing a transient state which does not require either an input or a release of energy, giving (𝑝𝑐) + (𝑚𝑐 ) = (𝐸 + 𝐸 (𝑚)) Which, on substitution becomes The transient state is assumed to have a value for mi that cannot too large as the model requires ro>>r. The value for mi cannot be zero as we need an imaginary contribution to the above equation, as will be shown below. However mi can have an extremely small but positive value and in such a case the transient state may become very long lived.

The expression for the fine structure constant

Multiplying both sides of the previous expression by r 6 which, on using the results of the imaginary terms, is simplified to

𝑐 𝑟 = - 𝐾𝑞 𝑟 𝑀𝑉 2𝑚 + 2 𝑉 𝑚 (𝑚 -𝑚 )
leading to a quadratic in terms of VG/(mi 2 c 2 )

𝑟 = - 𝐾𝑞 𝑟 𝑀𝑉 2(𝑚 𝑐 ) + 2 𝑉 𝑚 𝑐 𝑚 𝑚 -1
from which the solution is divided by r 3 to give

[𝑉 ] ± 𝑚 𝑐 𝑟 = 𝐾𝑞 𝑀 2𝑚 𝑐 r ± 𝐾𝑞 𝑀 2𝑚 𝑐 r 1 + 16(𝑚 -𝑚 )𝑐 𝑟 (𝐾𝑞 𝑀) 4 𝑚 𝑚 -1
which is the expression for the assumed small term. For the case of mc 2 >Kq 2 /r the right hand side becomes approximately ½ implying the Gravity term is also larger than Kq 2 /r and therefore this is not a valid case. Therefore we assume mc 2 <<Kq 2 /r. The additive case (+) is rejected as this implies the Gravity term is similar magnitude the Kq 2 term and therefore too high.

For mc 2 <<Kq 2 /r the square root term is of the form (1+) 1/2 where 0<<<1. Using the expansion (1+) 1/2 ≈1+½for small , we have for the subtractive (-) case of the ± solution, where the term on the right hand side is 10 -35 for mr=0, mi = Higgs tachyon field mass (similar magnitude to the W particle). If mi is the order of the Higgs tachyon mass then  is still extremely small. Therefore we have

ħ𝑐 𝐾𝑞 = 𝛼 𝑛 2 + 𝑗 2 𝑛 2 4𝛼 -1 = (-𝑀) 4 𝑊(𝐿, 𝑁)
The possible values for L and N are deduced by testing integer pairs (L and N) in the expression for the magnetic charge expression (subtractive case) to the known value of  and searching for a close match for any of the four binary lattice types (zincblende, wurtzite, CsCl and NaCl). The combination of n=2, j=13, L=10115 and N=7, the NaCl lattice Madelung value of 1.7475645946 reproduces the accepted value of to the accuracy of M, which is at least ten significant figures.

While the value of L=10115 is surprisingly high, the set of eight spatial dimensions for the 7-sphere is consistent with work beyond the Standard Model. The model for the ball is a hollow 7-sphere leading to the matter localised in the 7-dimensional hypersurface. The value of n=2 is consistent with the electron isospin component of e/2. The value for j=13 is another surprise, resulting in a large magnetic charge of 26g. However such magnitude of magnetic charge provides a basis for very strong forces.

The decay of the virtual aether state may see either a return to the void or a transition to another state possessing spatial dimensions. Of particular interest is the latter case where a potential separation of the Coulomb charge and magnetic charge to form a state of two weakly interacting components. One is a relic and stable ionic lattice of magnetic charge, without Lorentz symmetry, and the other is a boson gas containing the Coulomb charge and possessing Lorentz symmetry. While a relationship between this state and Dark matter and Dark energy may be speculated, no strong connection has been derived.

Concluding remarks

This paper presents an interesting model for the initial formation of Euclidean three dimensional space. The dyon charge plays a central role in binding space as an entity, qualitatively similar to ionic-Coulomb charge binds a binary salt lattice (crystal). The finding of compacted extra dimensions is in accord with the Kaluza-Klein theory. Overall the concepts explored within this current paper has the potential to be very important to a broad range of frontier efforts beyond the Standard Model.

The author does not have sufficient understanding in pure mathematics and advanced particle physics to provide a complete explanation of the results, such as the values of L and j. Work will continue but at an age of sixty six, the author struggles with the very advanced level of mathematics and quantum mechanics. Incomplete explanations have been removed from this paper and the author hope that other researchers may be able to make good use of this work.
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