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Abstract

We formulate the idea of a Universe crossing different evolving phases (U,)
where in each phase one can define a basic field at lattice structure (U)) in-
creasing in mass (Universe-lattice). The mass creation in U has a double
consequence for the equivalence “mass-space”: Increasing gravity (with vary-
ing metric) and increasing space (expansion). We demonstrate that each
phase is at variable metric beginning by open metric and to follow a flat me-
tric and after closed. Then we define the lattice-field of intersection between

two lattice fields of base into universe [(Ui nu J)] and we analyse the un-

iverse in the Nucleosynthesis phase (intersection-lattice Uy ) and in the that
of recombination (intersection-lattice U}, ). We show that the phase (U, ) is
built on the intersection of the lattices of the proton (U,) and electron (U,) or
[(U . ﬂUe) =U, J . We show Uj, to be at variable metric (open in the past,
flat in the present and closed in the future). Then, we explain some funda-
mental aspects of this universe U,;: Hubble’s law by creating the mass-space in

it, its age (13.82 million of Years) as time for reaching the flat metric phase
and the value of critic density. In last we talk about dark universe lattice U,

having hadronic nature, and calculating its spatial step (4,) and its density in

present phase of Uy, .

Keywords

Space-Time, Lattice, Nucleosynthesis, Hydrogen Universe, Intrinsic Quantum
Oscillator, Dark Matter, Dark Energy

1. Introduction

The Theory of Relativity establishes a deep physical connection between space,

time and material objects (particles-fields): We cannot describe particles and
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their interactions without referring to space and time, and, at the other hand, the
space and time haven’t a physical sense without objects (particles), in fact re-
member that a reference frame (RF) be built with material objects reciprocity at
rest. Therefore, one could assert that if particles are to be considered like an ob-
jective reality, then also time and space, used for describe particles and their in-
teractions, should be objectively considered as intrinsic “real characteristics” of
the particles.

So like we state that the particles are in the Space-Time (ST) to same way we
will say that the “Space-Time is into particles”. Remember that an elementary
particle (Ze. electron) is seen in relativity theory like a point in Space-Time (ST)
of any reference frame while in quantum theory it is seen like a field (V). The
characteristic of field in a particle is detected in his dual behavior (undulatory in
Y and corpuscular in the quanta). If we associate a wave behavior to particle
(you see the diffraction with electrons and photons) it is permissible to conjec-
ture that “something” oscillates “inside” a particle: We talk about internal “clock”
with proper frequency (w,). Then it is permissible associating to particle also a
wavelength (4,). If the frequency (w,) generates the proper time (%) of massive
particle for symmetry it exists a wavelength (4;) that generates the “proper
space” of the particle: We shall say that the “Space-Time is into particles”. We
can conjecture that the mass is the physical expression of the proper frequency
related to a particular elastic coupling between the oscillators of base field (Z).
One builds thus a massless scalar field (£) in whole Universe (£,) made by lat-
tice of 1-dim. Chains of Quantum Oscillators (QuO) reciprocally coupled.

In (par. 2.1) we conjecture that the mass is given by a particular “transversal
additional coupling” (called even “massive coupling”) between the oscillator
chains of the base E-Field.

This additional coupling builds a massive field (£) with lattice structure on
the =-field, where is given a “Time Step” (¥) and a “Space Step” () and on
which it has empirical sense talking about Reference Frame (RF) associated with
a massive particle (i) with Compton wavelength (4). In this way, the mass (i)
of each particle could be identified by a distinct and articulated structure of
coupling of Quantum Oscillators (QuO) of the = -field. We indicate this as
“Structure Hypothesys” of massive particles (par. 3.1) in Z-field. Moreover, it
becomes possible to assign to a set of identical massive particles, with mass (12,
a field with lattice structure ( =, ) which we will call “lattice-field” of universe or
“universe-lattice”, denoted by U, The “universe field” Z,-field will be ex-
pressed by two components [E‘u = (E,Ei )J relatives to base Z-field and to the
set of lattices U, associated to the respective basic massive particles m;. Then, we
note that when a massive particle is created concurrently to its (Space-Time)-
lattice we are forced to add space (you see the £;) and time in universe (or to Z)
because itself is space and time. So, we show that the origin of the expansion of
the universe is to be found in a sort of “creation of space” resulting to the “crea-
tion” of massive particles ( E;) in various universe-lattices U, Idem one can say

about the cosmic time.
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We make note that the universe expansion is detected to be a mutual spacing
between galaxies; then, there is a physics equivalence between showing that this
is caused by an increasing “quantity” of space interposed between them or that
the expansion is a “stretching” of the space.

In (par. 3.2) we show that the mass meaning presented in our theory do no
admits negative values of mass or do not exist antimatter associated to initially
negative masses also if after these are transformed in positive particles by
CPT-symmetry; this demonstrate that negative Lagrangians associated to anti-
matter exist no which can origin a repulsion between matter and antimatter, as
instead it is proposed by some physicists (you see Villada) in opposition to Gen-
eral Relativity (RG). Then we show that la present theory is instead coherent
with the Equivalence Principle (EP) and it proposes a relativistic cosmology.

In (par. 4.1) it is shown that in the U; universe-lattice the Hubble law can be
derived precisely by the “creation of space” resulting by the birth of (m;) massive
particles in E. See the universe expansion as space in increasing it is physically
equivalent to reaffirm that the expansion is the expression of a particular prop-
erty of the space different the one of the gravity.

In (par. 4.2) it is shown that a universe with “flat” metric exists only if there is
a state of balance between gravity (originated by mass) and space (also origi-
nated by mass).

In (par. 5.1) we define the idea of “lattice field” present in the whole universe
or Universe-lattice U, built on the particles of some type with mass m,. If num-
ber (1) of massive particles increases (increasing mass), that is (m; = nm), it
follows that U;increasing in space to pass of time (time evolution). This balanc-
ing mass-space (you see par. 5.1) is achieved by each lattice Uj only at a certain
moment of its evolution, where over time the U, increases in mass (increasing
number of particles) as well as in space. Thus U,(par. 5.1)is a universe with a
“variable metric”, going from a value of negative curvature (open universe for
future reference) with accelerated expansion to one of positive curvature (closed
universe) after going through an intermediate critic phase with a critic value of
metric (flat universe). It is proved that the time (7,) to reach the critical phase is
connected to the coupling gravitational constant (a;) of each U, In (par. 5.2) we
define the universe-lattice Uy like the “intersection” between the pair of un-
iverses-lattice (U,, U,), because it is assumed (by the standard model), that our
universe Uis built on particulars set of base universe-lattice U, such as that of
the electron (U,) for leptons and that of the nucleon (U,) for the baryons
(quarks).

Then, we consider that the hydrogen atom builds (through the intermediation
of the photons, the quanta of the electromagnetic field) the intersection between

the two lattices or [(U )(p,e) =(U )H J .

This allows to say that our universe is an “Hydrogen Universe”.
This aspect makes determine the factor (&,) which allows the “overlap” of the

Compton wave lengths of two universe-lattice [(U,), (U,)].
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We obtain (in par. 5.3 as well) by simple calculations that the (7.) of (1), is
coincident (within the errors range) with the (7) present age of our universe, de-
fined only by astronomical observations (you see spatial telescope Planck). This
leads us to believe that our universe is now in flat metric phase because it is near
to the next critical phase of a universe with a variable metric.

Always in par. (5.4), it is noted that p, critical density of (1), is greater than
the one calculated in “nucleon masses” (p,). and this detects the need of exis-
tence of a mass not visible that it bridges gap the difference between two density
(missing mass). In par. (5.5) we analyze the phase of Nucleosynthesis built on
the universe-lattice U,, which is intersection of two lattices of hadrons. We make
see that Uy reach the value of critic density just in an antecedent time to that of
the recombination. In par. (6.1) we build into Uy a universe lattice of base U,
We utilize the intersection-lattice between U, and a Baryonic universe-lattice Uy
(you see (U,NU,)) for build the universe-lattice of dark mass U, because we
conjecture that the dark matter has a baryonic nature but interacting only gravi-
tationally with the ordinary matter. We then calculate into U, the density of
dark mass and we find a value next to one of critic density, so answering to

question of missing mass.

2. The Mass
The Massive Coupling

Remember the world line representing the time succession of events in S’ (ref-
erence frame at rest with the particle) or proper time (7) and the velocity of par-
ticle (4-velocity (u;)) which has a time component and a spatial. The time com-
ponent of (u,) in RF at rest is [u, = ic], which tells us that the succession of events
in S' can be seen like a “movement in time” with imaginary velocity given by
the constant (¢). This characteristic is associated to any massive object, because
when this takes to exist thus it will “move” in time. This uniform motion in time
recalls once again the “clock”: so, it should exist every inside the particle-object a
periodical “motion” which produces the motion in time. Then we will say about
this as an internal clock with the proper frequency (w,); it follows the corres-
pondence [a)o < z'] . Therefore, it must exist a characteristic (X) of object
which is connected with its motion in time, rather it is the generator of it. Fol-
lows so that this characteristic has to be connected to the proper time (7) of the
object (X — X") and to satisfy at the same relations to which the (7) and () sa-

B N E

where the time () is that of clock placed in other RF and () is the ratio of time

dilation in the Lorentz transformations.
The new conception of “motion in time” allows also to understand the notion

of the energy (E,) at rest: a massive object with motion in time has like an
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“energy of motion in time”. If the speed in time is (¢), we can suppose that [,

o« mc] remembering the classical expression of kinetic energy. The logical se-
quence of correspondences between physical characteristics of particle is:

u ore X

{u4 S E,eom

}@{X < m} (22)

Therefore, it follows that [X = m] . Conjecture then that the proper charac-
teristic X, connected to the proper time (7) of object, coincides just with the
mass (m), thus putting that (X' = m) or proper mass (m1,). Thus if talking about
mass or mass energy of a particle we talk about time of a clock that is inside
them. Remembering the proper time (7) it is

[F-r)-fz-]

So even the (4-velocity (u,)); it follows the set of relations:
{u4 Sro o,

b, = E, }@{Eoca)o} (2.4)

This last relation recalls the one of photon: [E = 7] . Following the quan-

tum mechanics (see the photon):

E, =mc? :{m—%} 25
E, =ho, c? 23

If we associate a wave behavior to particle it is permissible associating to it al-
so a wavelength (4,). If the frequency (w,) generates the proper time () of mas-
sive particle [+=7/mc’], for symmetry it exists a wavelength (4,) that generates
the “proper space” of the particle. Following De Broglie, we have:

p, =mc
(2.6)

We state that 4, = i/mc (the Compton wavelength) defines the spatial step of
the proper space-time of massive particle.
Now, combining the equation of the relativistic energy with that of De Broglie

and of Einstein, we have:
{EZ =m’c'+p’c’ @ 0’ =) + kzcz} (2.7)

This last equation is the dispersion relation of waves described by Klein-

Gordon equation:

*Y(xt) Lo (xt)
ot? ox?

=c —a)o‘}’(x,t)} (2.8)

As it is well known, the Klein-Gordon’s wave equation describes also a scalar
field associated to massive particle with spin zero:

{82‘1’(%0 (%) :(%T T(x,t)} & {Vz‘l’(x,t) =(%)2 ‘P(X,t)} (2.9)

ox’ c’ot?
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But there are also scalar field E(X, y,z,t) with spin zero associated a no
massive particles. Remember that an any scalar field E(X, Y, Z,t) is physically
equivalent to perturbation Z propagating in “elastic medium” made by coupled
oscillators elastically as in a system of beads with mass () connected through
springs of elasticity constant (%) and length (£) [1]. You see the Figure 1:

If we have [(T = kE); (p = MA) it follows |:V:(T/p)l/2 =(-I:)(k/p)1/2]
where (v) is velocity of propagation of an elastic perturbation (wave). The wave

equation is:

2 2=
{a _(x,t)_au(x,t)zo} (2.10)

Ox? v2ot?

We note the type of Equation (2.9) describes [1] also the oscillations in a set of
pendulums coupled through springs (Figure 2):

In this system it’s () = g/1]. If we admit [/= (4,)], having [g = F/M] and [F
= 7] it follows:

0= (T /A )M = (1)) (4 4,) = () (%) an

In elastic medium (Z-field) it is [v*= 7/p], while in reference frames at rest
and in S-T 4-dim. it is [VZ PN 02] ; therefore will be:

{[(a)o )2 =g/l (a)o )2 = CZ/()IO )2 ]} . By Equation (2.6) it follows:

{a)o =c/%, :(mcz/h)} (2.12)
It follows the Equation (2.5).

Following the relation (2.7) and Figure 2, we conjecture that the mass is the
physical expression of the proper frequency related to a particular elastic coupl-

ing which is additional to the one already existing between the oscillators of

= - FIELD

Figure 1. Field equivalent to set of beads with springs.
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L [
4—P
MM

Figure 2. Set of pendulums coupled through springs.

massless scalar field (£). This “additional coupling” which produces the mass
in a scalar field (Z), it will be pointed out as “massive coupling”.

Therefore, we will associate a scalar field (£) to each massive particle havingan
additional coupling (see T in Figure 2) compared to that of (Z). The analogy
with a system of elastically coupled pendulums moves us to associate a lat-
tice-field ((E,) to a particle-field mass (/m,) where one can talk about space (1)
and time (7).

The oscillation frequency w, of these “pendulums” when the “springs” (the
oscillators of the field =) are not involved determines the mass value [m =
(hawy! A)].

The (4. the Compton wavelength is associated to proper oscillation (w,) be-
tween the equation [Aw, = ¢]. Then we can conjecture that the massive par-
ticle-field (E) is built by a “transversal coupling” (7;) between chains of oscil-
lators of the scalar base field (E). We can represent in figurative way as it follows

(Figure 3):

3. The Background Field of Universe
3.1. The Scalar Field of Universe (Ev)

We note that in any lattice at massive coupling (see Figure 3) is possible to de-
fine a dimension spatial and time. It is just this way which pushes us to affirm
that a massive particle carries with itself the Space-Time, see [(4), (¥)]. Then we
could admit that it is possible define the S-T in any frame reference built be-
tween only with massive objects, because these carry the S-T with themselves. It
follows that only massive particles introduce in Universe the dimension “Space-
Time”. Besides, if any massive particle is built using the transversal additional
coupling on E-scalar field, we may state that in universe there is a (=) back-
ground field with structure scalar, in which an any massive particle is built by a
particular structure of transversal couplings of quantum oscillators of =-field.
This presses us to assume that a massive particle is structure of articulated

couplings between chains of oscillators of the Z-scalar field of universe; we indi-
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massive coupling basic coupling

Figure 3. Massive field as lattice of “pendulums” with springs.

cate all this as “Structure Hypothesis” and we call () as the “Scalar Field of
Universe”.

The propagation of a particle into Universe is so the propagation in (Z)-field
of a structure with “massive” coupling of quantum oscillators of Z-scalar Field.
Note that non massive (2,)-field do is not coincident with “the ether” because
this cannot constitute a reference frame (RF). On the contrary a massive particle
(massive scalar field) with transversal coupling introduces a local RF (£,) with a
motion in the proper time (7) and a spatial dimension (4,). Then we can consid-
er the universe as a set (X,) of the local reference frames (Z,), associated with
massive particles. The symmetry group of the universe based on the lattices is
the Poincare group. Now, we can build a whole RF for every galaxy as well as for
clusters of galaxies until whole universe. The reference frame (RF) of each galaxy
of the universe coincides with the “comovent RF” [2] defined by actual cosmol-
ogy, to which a proper cosmic time (7,) is associated equivalent to the age of the
universe. We could associate an only and unique field of base to each “comovent
RF” in any galaxy: this will be a massive scalar field of fund which will indicate
with (E). So as we associated to single massive particle a reference frame at rest
with a proper space and proper time, at same way we associated to whole galaxy
an unique RF with proper ST (see the cosmic time).

Therefore, once more we will talk about Universe as “Universe Field” (E,) =
(B Ep), of which the fundamental nature is the Space-Time. But we have not
believe that (£,) is a sort of elastic ether pervading an absolute space, refuted by
the theory of relativity, because the field (£,) is itself the cosmic space-time (you
see the RF comovent) which an any observer of the universe represents and uses.
We could also conjecture that the dark matter is in relation with (E,): [Ey & E()
& Epl, where (E,) is the field of Dark Matter (you see the halos of dark matter
around any galaxy). Because we asserted that a massive particle introduces in
universe the dimensions of the space and time [(1,), (¥)], we wonder if the ex-
pansion of universe is due to creation of massive particles which “add space” in

universe: [m; < (4)]. To lattice of massive couplings that represents the massive
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particle (m,) we can associate a field (£,) seen as a system of chains of quantum
oscillators which couple in way transversal (massive coupling), with step (A4).
We may so associate to the particle a field-lattice of chains of quantum oscilla-
tors. If a massive particle (m,) is represented by massive lattice in (Z,)-scalar
field, we can add to this lattice ulterior particles with same mass: we talk about
“universe-lattice” of particles (U). If the number of massive particles (m,) is in-
creasing we may hypothesize that (U) is increasing also in space: (U) should be
so increasing in “mass-space”. Following the Standard Model and the structure
hypothesis we could suppose that only the basic fermions (electron, for leptons,
and proton, viewed like quarks (u) and (d), for baryons) can determine some
processes of space-mass creation in the universe, because they are basic struc-
tures of couplings of the Quantum Oscillators. We take in consideration the
fermions because for each chain of field-lattice with transversal step (1), it is
possible placing one only particle (one quantum).

All this allow us of conjecture that the creation of massive particle in U-Un-
iverse could “creates” new space (see the 4) and new “time” (see the cosmic
time (7)) or adds space-time into universe. By this asserts we can conjecture that
the expansion of universe (£,) could be the effect of a space increasing conti-
nually derived by Space creation in [(E) < (E,)].

As we will show after, the creation of mass-space can determine lattice-fields
with variable metric. However, in this paper we not talk about sources of matter
in the various universe-lattices, showing solely what happens in a universe with
lattice-fields increasing in mass-space and with variable metric. Only in the sec-
tion “conclusions” we will mention to a possible origin of matter into Universe
that builds it with variable metric without to contradict the principle that the
“Universe is all that is”. Besides we introduce the idea that the universe crosses
in the course of time different evolving phases. Then, we so consider a
Ur-universe constituted by different universe-phases [Uf ,U; ,"',U: ] each of
them built on specific universe-lattice (U)*. The last universe-phase (that in

which we are living) started in time of recombination: (%)

rec*

3.2. Matter-Antimatter Symmetry in the Universe Lattices

The present theory of the “lattice shaped field” or “lattice-fields” is built on the
hypothesis that the “mass” is the physical variable describing the additional
“transversal” coupling between “chains” of quantum oscillators which represent
a particle-field. In these systems (see par. 2.1) the “monotone mode” of oscilla-
tion is associated to the (w,) proper frequency (see the Equation (2.7)) which in-
dicates the mass. So the nature of the mass is that of being an oscillatory charac-
teristic; note: an oscillation frequency is always positive. Not only, recalling the
relations of [frequency ¢ clock] and [mass <> energy at rest], we have establish
(par. 2.1) a relation between the energy at rest and energy of “motion in the
time”: so in the reference frame at rest (S°) of a massive particle we cannot give
an any physical meaning to the reverse motion in time. In any other reference

frame (S) the particle will move in the time (in forward) and also it will move in
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the space of this reference frame (S). In relativity, if we reverse the time in an any
relativistic equation the energy will be negative: there will be particles with nega-
tive energy which in the reference frames at rest (S°) will have negative mass or
negative energy a rest. For what has already been said, in our theory we cannot
have particles with mass negative. If instead we insist to admit hypothetical par-
ticles with negative energy, the reading experimental will give always particles
with positive energy going forward in time but in spatial direction opposite (e.g.
see about a system of an atom source (A) of particle massive and a detector atom
(B)): for negative energies we will see B as transmitter and A as receiver and if
the emitted particle has an electric charge then from B to A we will see a particle
with opposite charge). In this way particles with negative energy exist no expe-
rimentally: this happens both in the special relativity that in general. In fact, the
gravity admits as sources only masses with positive values. Also when one takes
in consideration a platform in proper rotation and its curvature is negative, the
mass of the platform is always positive.

Also more dangerous is the association negative energy < antimatter. In lite-
rature some authors (see Villata in arXiv:1302.3515v1 [physics. gen-ph] 2013)
take in consideration this aspect which, in my opinion, produces some problems
in physics. In fact, in Villata the reversal of time in CPT transformation is asso-
ciated to antimatter but this determines a Lagrangian L, opposite to that of mat-
ter L, The emerging contradiction is the one of not associate a negative mass to
reversal of time, because in this case (with m < 0, £ - -7 the Lagrangian result
invariant [L, = L/, aspect in contrast with the result of Villata where it revers
only the time: [, = —L,]. The negative Lagrangian determines:

* [H=-p,<0]

* a gravitational field generated by antimatter which is indistinguishable by
that generated by matter

* the possibility that a “local” CPT-transformation on the particles with nega-
tive Lagrangian and a local inversion of the time connected to the metric of
the surrounding gravitational field determines repulsion with the surround-
ing matter
Following this road, Villata obtains that matter and antimatter are mutually
repulsive and this should be the origin of the cosmic speed-up as well as the
well-known universe expansion. The origin of this problematic aspect could be
caused by two lacking considerations:
¢ The CPT-transformation operates in quantum systems and the charge elec-
tric is a variable correlated to wave function of particle but no correlated to
the Space-Time of the reference frame from which an observer detects it.

* The mass and its gravitational field operate only in Space-Time “system”
where we collocate the fields

We note that the antimatter in pair creation processes is always with positive
energy: the coupling of two photons (positive energy) creates two particles with
positive energy but with opposite charges. So in pair annihilation processes is an

error to associate a negative value of mass to the positron, because matter and
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antimatter vanishing. Besides, two particles with positive energy have positive
mass a rest and they determine a gravitational interaction to positive curvature:
this result is in contrast with the Villata’s hypothesys that matter and antimatter
repulse reciprocally.

As one knows, the positron has positive electric charge, see the conjugation
operator (C), because a hypothetical particle whit negative energy (£ < 0) going
back in time (T) can be interpreted as a particle whit positive energy going in
direction opposite (P) but with opposite electric charge (C). The conjugation of
charge leads us to operate the CPT transformation when we speak of matter<
antimatter. As it is know, the electric charge (£e) is correlated to the phase of the
wave function of a particle because it is the generator of transformation Ul on
the phase: [Q <> U1]. The gauge local invariance on the transformation of phase
is guaranteed by photon which keeps the electric charge invariant in electro-
magnetic interaction. This shows that the electric charge is a variable relative to
undulatory aspect of particle or to the oscillators of field (recall the field as a set
of coupled quantum oscillators). In this way the CPT symmetry is a property
typically of quantum systems or of systems with wave-particle duality. The an-
timatter is the transformed for CPT transformations of matter associated to so-
lutions at negative energy of wave equation or to negative frequencies of the
quantum oscillators of field. The CPT transformation as also the pair creation
processes create particles always with positive energy (m > 0). All this leads us to
admit that when we reverse the time the apparent negative energies are seen
(thanks to CPT symmetry) as particles at positive energy but with electric charge
opposite. The antimatter is the interpretation (the transformed) of the matter at
apparent negative mass or negative frequencies. For overcome the problem of
the presence of negative frequencies (or negative masses) it is need that the neg-
ative frequencies come “detected” without any reference to energy. Recall that in
the oscillation theory we associate to the oscillation a rotation (see also the phase
rotation). If the negative frequencies are associated to clockwise rotations of
phase while that positives to anticlockwise rotations of phase (see Guido [3]) and
these rotations are associate to sign of electric charge, then only particles with
negative electric charge or positive will exist but always with positive energy and
mass. All this is possible only if a photon is able to detect the direction of phase
rotation. In Guido ([3] [4]) this is showed. In this way we cannot associate nega-
tive value of mass to antimatter. Besides, the gravitational interaction do not
perturbs the gauge invariance of electromagnetic interaction because it no causes
variations to direction of phase rotation of wave function: the gravity do no
transforms an electron in a positron. Nevertheless, the gravitational interaction
is in turn a gauge invariant interaction: the graviton can cause some phase shifts
(see interference phenomenon with neutrons in gravitational field) but, like
photon, no changes the electric charge. Instead, the graviton acts on the tensorial
fields which express the metric of S-T of reference frames (see the gravitational
waves perturbing the S-T of “detectors”). In the gravitation the local gauge inva-

riance on the metric is instead, the Equivalence Principle (EP) which not distin-
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guish different values of mass (or so the signs +) and so there is not any differ-
ence between positrons and electrons in free fall in earthling gravitational field.
Any theory talking about repulsion between matter-antimatter should be in
contrast to the EP. A cosmologic theory which explains the galactic acceleration
through the matter-antimatter repulsion should be so in contrast with GR to the
which any cosmologic theory is based. In this paper the mass express the addi-
tional coupling between chains of oscillators of a quantum field, building so a
“lattice shaped field” or “massive lattice”. The (g,) tensor gives the metric of this
lattice while the gravitational interaction between “lattices” is expressed by (R,)
Riemann’s tensor. Any gauge transformation on the wave function of particle
(massive lattice) not perturbs the symmetry of local gauge of gravity or this not
distinguish positrons and electrons. In final, our theory being built on the lattic-
es of field is, therefore, coherent to EP and can solely express a relativistic cos-

mology.

4. Universe to Accretion of Mass-Space
4.1. The Accretion Law

In literature the universe’s expansion is regarded as the expansion of a spherical
surface. We see, like observers, that the galaxies are immersed in a 3-dim space,
“increasing” in volume, however, the cosmological principle imposes galaxies
placed above a surface. If we add the time axis at every point of the universe by
then a spherical surface 4-dim. is given. To increase a surface portion of a plan is
necessary to increase the (X, Y) axes of a (AX, AY). The “expansion” of the
spherical surface portion corresponds to add elementary steps (1) along the X
and Y axes, which on the surface “spherical” 2-dim. become two meridians: [(X
+ AX), (Y+ AY)]. Remember, indeed the expansion of a flat geometric figure in
a computer: the program that performs the graphics operation increases the
number of components “points” in Figure 4:

Note that to extend in way isotropic the surface in Figure 4, the mouse of PC
points at point (A) and moves along the OA diagonal. This makes increase the
number of points (one adds other points of space) into circle which increases so

in surface. In an isotropic universe any local observer O puts himself at the

Figure 4. Expansion of spherical surface.
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Vi MoV

Figure 5. Isotropic movement of Galaxies.

center of a sphere 3-dim. with ray R, and places on its surface the distant galaxies
from O (Figure 5).

An observer sees galaxies move away radially in space (3-dim) but describes
the isotropic expansion as dilatation of a 2-dim spherical surface, in which it
placed itself into origin of the local spherical cap. Into an any U; universe-lattice
belonging to U, universe-phase [Ui cU, ] increasing in space, the ray R; of
any local spherical cap (3-dim) would increase as [( R, )i =n% +(R, )I] . Where

it can be [R

(ns1) > RO} , it follows [(R,); = nA}]; it will be, omitting i-index:

S, = 4nR?

" s = dnnk? (4.1)
R, =nk

where S, varies with increasing R; then the index (22) will be a function of time:

n—> n(t); we calculate the following derivatives:

ds, d dR,

=—(4nR?) = (san)( "

dt dt

J =(8xR, )V, (4.2)

where V), is the velocity of recession of a galaxy placed on the spherical surface of
ray R, For any observer an evolving universe (U) is described by means of an

increasing time as [# = n7], from which we obtain
n=(t/z)

We calculate the following derivative

%:%(%Rf)=%(4nn212)=(8nn12)z—?:(&mxﬂ(%) (43)

and combining with the Equation (4.2) it follows
e
dt

T
dst” =(8nRV,)

(4.4)

We will have
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(8nn2? )(lj =(87RV,) = (nzz)[lj =(RV,)

T T

we obtain

n T

Vn{%j[ ﬂ:(n_/lnj[ zz]zi (4.5)

So we obtain a constant velocity. This is achieved because we did not consider
the “aspect” of space increasing or in any time (7) between two any points it is
added ulterior space steps (4): this causes larger distances to increase at even
greater times than the smaller ones (see thermal expansion of metals). Then we’ll
have that a spherical surface increase more than those with a smaller radius.
Then we may conjecture S = 4nnR§. This because in time (7,) other (1) steps (1)
are added on surface S which pass from [S = 47‘[an:| to [S = 47:an} . It fol-
lows:

_ 2
So=ATR s a2 (4.6)
R, =Ny,
with a proportionality [ A, = 4], [n= n,] and [c= A,/7,]; we calculate
B _ 9 g = L amkni) = (12kn2n? ) 22— (12mkn?n )| -
dt dt dt dt T,
%, = (12mkn’2%) L
dt 7,
(4.7)
ds
L =(8nRV
dt (BrRi\e)
Computing
(12mkn? 22 )[iJ =(8RV, ) = (kn’4* )[i] =(RV,)
7, 27,
It follows
v - 3 [knziz] _[ 3k ) _3kR,
2R 7, 2R 7, 27,
If we assume [3k/27, =H] then it follows
V, =HR, (4.8)

finding again the Hubble’s law.

4.2. Mass-Space Balance

We avoid cosmological problems of difficult resolution if we restrict our atten-
tion to the individual Universes-lattices U,

We can admit that if the number of massive particles (m,) is increasing in a
universe-lattice U, with spatial step (1), then there is more gravity in U; howev-
er, in U, there will be even a space increasing with a consequent weakening of

gravity, because to each particle with mass (m;) which is created we have asso-
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ciate a spatial step (4): [m; < 4]. It derives that U,is an increasing universe-
Lattice or in expansion. Note that each U, universe-lattice if increasing with
mass-space could be at variable metric in relation of have more masses or more
space: each U, universe-lattice is at variable metric. We define the Universe as
the set of all universes-lattices U,

We intuit, then, that during the accretion of the universe, any universe-phase
U, it goes to cross, it is possible to have a time of its evolution where it could be
there a just balancing between gravity and space. Remember a flat universe be
consistent with the cosmological solution of general relativity that admits just a
“equable balancing “ between kinetic energy (expansion) and potential energy
(gravity). We note that even in the universe-lattice U, with accretion of “space-

mass” it’s possible to associate the kinetic energy (X,,) to the creation of space

Xp
because each galaxy moves away by others. Also, if the increase in mass is corre-
lated with an increase of potential energy (more gravity) then the fair balance,
for the general relativity, corresponds to a fair balance between mass and space
in a flat universe.

There are distinct possibilities on balancing Space-Gravity:

1) The balancing Space-Gravity is an invariant of the universe, from its origins
(see relativistic cosmology)

2) The balancing Space-Gravity is reached only at a particular time of cosmic
evolution (see inflationary cosmology)

3) The balancing Space-Gravity is reached at a particular time (&) of each k-
phase of cosmic evolution (universe at more evolutionary phases)

We may think that the universe crossed different phases in time (see U,),
each built on a particular universe-lattice U, with variable metric. We remember
that in general relativity the T mass-energy tensor of the universe (defined as
everything that is physically observable) is constant, so determining a constant
metric in time.

We avoid cosmological problems of the whole universe if we restrict our at-
tention to the individual Universes-lattices U; of any U, . We may admit in U,
that the individual lattice U, can be described by variable metric because there is
a flow of mass-energy between different lattices U, with [U ;U J So we can
suppose that into universe (U, ), with increasing mass-energy, the mass-energy
tensor 7 is variable. However, one would must explain the existence of some-
thing that “nurtures” the mass-space (or 7) of each universe (U, ). In a theory
where “the mass is the source of both space both of gravity”, we highlight the
following possibilities: the increase in the number of massive particles (and not)
in the universe generates more gravity (increasing curvature <& metric varia-
tion), but also the space is increasing with a consequent weakening of gravity
(decreasing curvature).

In case of variable metric it can believe, then, that during the increasing of the
universe (U, ), there is possible have a particular “moment” or “phase” in which
the universe (U, ) achieves a fair balance between gravity and space: “having so

much gravity as much as space”.
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A equal balancing between gravity (mass) and space will thus be expressed by
the relation |:< Kesp = Kescape) = Ugravitational] .
By this condition is obtained the escape velocity:
2M

If we combine [2] with the Hubble law (note that with the speed of expan-

sion of a sphere with ray R is equivalent to a speed of escape from a distant

center R):
Vg = HgR
(4.10)
V2(R) =G 2Ma
We obtain
(HRR)Z:GZMR (4.11)

From which we get easily

2?2 2
PR:%ZSMF;:( 32 2M :( 32j HiR :3HR(4'12)
Vol  42R 8nR R 8nR G 8nG
So we find the critical density, well-known in literature, of a flat universe
(uy):

_3H 2
8nG

De (4.13)

This relation is valid both in each universe-lattice U of any both in whole un-

iverse (in each of its evolving phases (U;) seen as overlap or intersection of
individual universes-lattices: [U "= U, ﬂUZ N "'ﬂUn] .

We admit so a universe that crosses different evolving phases where each
phase is built on a particular universe-lattice U, with variable metric, passing

from an open metric to a closed through the flat phase.

5. The Universe-Lattice

5.1. The Metric of the Universes-Lattices U;

The relations identifying any “lattice universe”, with [Ui cU, ] and U; “in-

creasing” in mass-space, are given by
{[R=n],[r=ne],[H =yr].,[N=n"]} (5.1)

The increase of massive particles (12, in U;implies an “increasing” space with
ray R, and spatial step given (4, on the increase. The gravitational coupling con-

stant (a) takes the value:
G
()= (%j(mf) (5.2)

It’s also noted
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HIRUEE S R O

The first lattice-universe U; which has been originated in the first moments of

the universe could be built on the value of the Planck mass

My = (5.4)

We denote with (U,) the Planck’s lattice-universe. Instead for (m,; < m,) we

have U, universe-lattice in masse-space increasing (where is N= 7).

{3 (2 o | -2,

SO

The value of the specific critical density of each specific U; (with (n) is the

number of “time” steps) will be given by

() 5, e, [ e

The critical density, as already said, represents the balancing Space-Gravity. It
notes that this balance is achieved in each U lattice only at a certain moment of
its evolution, where at passing time the Universe lattice U, is increasing in mass
(at increase of number N of particles) as well as in space. In fact (see Equation
(5.5)) the U, universe reaches his critical density when the (22) number of time

steps is such that occurs:

n=—=n_ (5.7)

Thus it follows
I:p(nai ):|Ui - (pC )Ui (5.8)

We point out that

Lo(m)],
For (n< n,) U,is an open lattice-universe. Instead for (1> n)
[p(n)]ui >(pC )Ui (5.10)

U, is a closed lattice-universe. By varying (22) we have the following develop-

<(pc)y; (5.9)

<Ny

ment of density (you see Figure 6).

In this way U, is a universe with a “variable metric” in the phase (u; ), going
from negative curvature (open universe for future reference) with accelerated
expansion to one of positive curvature (closed universe) after to going cross an

intermediate “critic” phase with a zero metric (flat universe). Now it is proved
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Figure 6. Evolution of the density curves in lattices U,

that the time (7,) to reach the critical phase in (U, ) is connected to the coupling
gravitational constant (a,) of each U, The time 7, (critical age) to reach the criti-

cal density will be given by

Tc(Ui):(”i)cﬁZ(ﬂai)ﬁZEZiJ (5.11)

() e ) e

As examples, consider the universe-lattice of the electron (U,) and that of the

We find

proton (U,), finding the respective “critical” time

2
z, (Ue):[z Ghm%Jz3.69><1023secz1.2><1016y (5.13)
T (U ): " ~5.90x10" sec ~1.9x10°y (5.14)
U 2emie ) ' ’

We compare the two lattice-universes; in the critical phase it is

(P), |_(3H;)(8aG)_(H;
[(PC)QJ:(&IGJ[3H§J:(H_:J (5.15)

As well as for the Equation (5.2) and Equation (5.7) we obtain

]
e
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And therefore:

[(np)m2 ] =[(n.)m? ] (5.17)

Expressing the mass through 4
n Y n Y
n)l—1| |= (De )[—] (5.18)
( P )[ /’L‘ch ( . J

{(n,28)=(n.7; )}( (5.19)

p=pc)

It follows

We place
4ni? =S, (5.20)

where S, is defined as “Compton’s Surface” of a particle. We will denote by [, =
(8)s S,=(5,),]. We will be then

n,s; =N, (5.21)
We can have
(ns;)=k(n; ;) (5.22)

where we introduce a (4) numerical constant related to the physical various ar-
guments that take into consideration. Remember that (22/1n)) is a rational number
because (n, 1) are whole numbers, while the ratio (4/4) cannot be irrational if
(4) and (4) are not commensurable; therefore the numerical constant (&) can be

useful for make commensurable the ratio (4/4). With constant (&); so it’s
(gi/ﬁ)=k(gj/ﬁ) (5.23)
Taking the square root we have:
[(\/g_,)/q}:«/?[(\/a)/ﬂ (5.24)
It follows even
B[4 B ()5 )4 529
And therefore:

k() 2) =] (V) () (2) (526)

where K, = (%j

5.2. The (U)(p,e) Universe-Lattice

We wonder what surface (S) can represent this equality [S = n.5, = n,S,]. The
surface [(2)S] (see Equation (5.22)) can have physical meaning only in an un-
iverse-lattice {j;, which “contains” the two distinct lattices U; and U, This can
be achieved only in a universe-lattice intersection of the two universe lattices U,
and U;
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(UiﬂUj)z(Uij) (5.27)

We note that the real universe cannot be built on only type of particle (m; —>
U), you see the standard model. Then, one must conjecture a universe-lattice
intersection of the universe lattices U, of base. In an any universe-lattice the spa-
tial step is given by (4,), therefore to build the universe-lattice U, as intersec-
tion of U;and U, the respective spatial steps should penetrate an into the other.
We distinguish two cases:

e if (1) and (/Tj) are geometrically “commensurable” then the intersection will
be represented as “superposition” of their direct lattices;

¢ if (1) and (4) are “incommensurable” then the intersection can be built by
use of a “intermediary” field that constitutes a background field where the
two respective lattices can be in “superposition”

Whatever be the case in consideration, however, we could assume that [(z2) 1]
is the ray R* of U* = U;;. The same will be for universe-lattice in the critical
phase [(n) 4] < R{.Noting that if [1.5, = S, = S;] for any Uuniverse-lattice
and if

[SU =4nR’ } - [QeSp =47R} }
By Equation (5.21) 2 [R, = (1,)"*4,]; however we set in U* = [,
(R =R, (0" =(n,)"* 2, (n,)" = (n,) %, |
We will then (see the Equation (5.26)):

(Rc )u* =k, ((Di )/Tj )u* = [(JE)(JE)}(EI) (5.28)

where [k, = (k)7']. Let us consider the intersection of the two universe-lattice U,
and U,

i)

(U)o =(UpNU.) (5.29)

We will geometrically (you see Figure 7).

Note that the actual universe U consists mainly of protons and electrons or
Hydrogen, then we could assume that U-universe is “built” on an universe
(U)(,,0» intersection of the two lattices (U, U,); because into Universe there not
is only Hydrogen lattice, we assume: [U > (U),,]. Note that the Uy could be
one of some evolving phases (U ) of Universe: we talk of the “Hydrogen phase”.
The beginning of this Universe-Phase is coincident with recombination time.
We wonder, therefore, if the hydrogen atom builds (through the intermediation
of the photons, the quanta of the electromagnetic field) the intersection between
the two lattices or [(U),, = (U)]. The Uy, will be said “Universe lattice at Hy-
drogen”. If we consider the diameter of a hydrogen atom, we can assert that
along the diameter a bond between the proton and the “orbiting” electron is es-

tablished.
i) o]
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The diameter is given by QuO-chain where the “oscillations” of three particles
(proton, electron and photon) can be in “superposition”. In hydrogen atom the
Compton wavelength of electron is (4, = 4/a,,), where a,, is the constant of
electromagnetic coupling or also known as the fine structure constant. It notes
that 4, is exactly the Bohr ray = [4,,=4,].

We will say then that the action of the electromagnetic field (photon) “adapts”
the Compton wavelength of the electron to the one of proton to allow the inter-
section of the two lattices. Then the fine structure constant is a constant of
“electromagnetic adaptation” between two electric charge with different struc-
ture. The adaptation happens along the diameter: for obtain the superposition of
two lattices (U,, U,) the A, must be projected along the chain-diameter because
the wavelength 4, is projected along the chain diameter and an orbital electron is
physically equivalent to an oscillating electron along diameter. Nevertheless, be-
ing electron and proton of different spatial “dimensions”, then it must make an
adaptation in scale (a gauge transformation): we introduce a “gauge factor” de-
rived by ratio of the two periods (7,,7.) or wave lengths, for adapting space di-
mensions between the representative quantum oscillators of particles (p,e). Re-
member that two oscillators in coupling phase need of adaptation: the coordina-
tion between two oscillators involves the reciprocal adaptions in periods and
wave lengths. Into H-atom (intersection 4) we will have to compare wave
lengths of proton and bound electron; it is [(£/4,) = 10*]. We need to compare
the orbital ray of Hydrogen with the Compton’s wave length of proton. Note
that the electron moves long the circumference while the proton long the di-
ameter. Then, after having made the “gauge wavelength” [n,4,(107*)] or “scale
reduction one must adapting the orbital movement of the electron with the pro-
ton oscillation along the diameter or adapting the circumference with diameter
(you see the (2m) irrational value and remember =»Circ/ray = 2m). Into intersec-
tion U, NU,) follows: [(2m)nA, = nA,(107%)]. Where (n, n,) are two any
whole numbers. Point out the [(n,/n,]) = k]:

e

(5.30)

thus it follows:

-11
{ks:(%](10_4):(5.2917733534x10 jx10_4:4_004} (531)

. 1.32141002x107

(k) is so the ratio (4,/1,) scaled by (10*) factor. We define (&) as adapting ra-
tio. The general relation is: [(k) = {(4,/1,)(10°)]. Where (s) is the exponential of
the scale factor which makes (&,) € [1, 10]; (p) is a coefficient relative at geome-
tric aspect. In this case it is: y = (211)"". We will have in Uj,(see Equation (5.28))
that:
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(R =k ((ng) &) =[ (Y, ) (V0. ) (%) (532)

This relation is valid in a universe being “critical”. Then we could develop the

following system of relations:

{(RC)H =k, (Dp)ze (5.33)
(RC)H :C(TC)H

These relations could allow us of calculating the 7, critical age of the universe
U, Since Uy, is the intersection of two universe-lattices with variable metric, we
can also assert that it evolves from an expansive phase with open metric to a
phase of contraction with closed metric but passing through a phase a flat metric.
By restoring (see Equation (5.22)), the multiplicative constant we can express
this in Uy

(n,)S, =k(n,)s (5.34)
here the numerical constant (k) will be in connection with numerical constant

(&), because Uy, is intersection of two lattices U, and U.. This leads (see Equation

5.34 and Equation 5.32) to following relation

R =) (12,02 (2.)2) 539

5.3. The Phase of Universe-Lattice

The Hydrogen phase is characterized by Uy, lattice. The (7.)*= (7)4 time to reach
the critical density of the flat-universe will be derived from the system of rela-

tions (see Equation (5.33)):

(5.36)

R, ks(np)c A
R

w=c(z)

(7. )* _[%] (5.37)

Remembering that [4,~ 4] and the relation between (2,),and g, it will be

. (k(n) 2, 4(n ) 4,
() = —(np)c = —(np)c =[%} (5.38)

C C
k=4 P

Approximate values of the constants in the fifth decimal place, we get

-13 -7
(e) :[2/19]:2[3.8615%10 %0.31688x10 7y

ca, 2.99792x10° x5.90464 x 10~

J:13.825><109y (5.39)

We have got the “critical” time of the universe U*. It should be noted that this
value is very close to the estimated value of the age of our universe processing
transmitted data from the Planck space telescope. If our universe U is approx-
imated by U* then the “critical” age 7> would be very near (if not identical) to

age 7 of the universe U. The observations [5] give an age of the universe equal to
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T ~(13.82+£0.20)x10%y (5.40)
U Jplanck

The data shows that the value of z; “coincides” with age found by spatial
telescope “Planck” [6]. Therefore, by comparing of the two times [(z’u ) ~ (rc )} ,
we could assert that our universe may be in a phase “critical” to flat metric, as is
evidenced by the astronomical observations which shown really an universe with
flat metric. By the critical time value 77 (according to Equation (5.39)) a value
of the Hubble’s constant H* is given:

H. ={i*]=[;J=70.78(km/Mpc-s) (5.41)
T 13.825x10%y

c

The H; valueis compared so to one experimental

Huawe =(73£3)[ km/(Mpc-sec) | derived by observations [7] of remote ga-
laxies through WAMP satellite, to which is given an universe old of

T, = (13.72 * 0.20) x10°y and with critical density (pC )u ~9.58x107 kg .
Note by data that the H_ value seems instead to be closer to the value [7]
H cepn :(704_-3)[km/(MpC-seC)] derived from the analysis of Cepheids (for
nearby galaxies, the source “HST and N. Wright.”). If we connect the value of H
to a past time, because derived from observations of remote galaxies (H,, =
Hiemote gaty = Hwamp)> oF H to present time (H, e = Hiearby galaxies) = Hoepn)> then it is
clear that is: [( Hpass) > (Hpres) ~H J . By comparison of the two data (both the
values of H and time 7,) it is noted that the recession velocity in the past was
higher. Having that [H C= HCephJ it follows that the current universe is flat.
This means that in the past the recession velocity would have been greater than
that of the “present” (nearby galaxies). It is noted then that the variable trend of
the metric, from open to flat, be manifested into galactic “red shift” with gra-

dient greater than that linear of the flat metric having origin in our present.

5.4. Critical Density in (U}, )

In a universe with variable metric (u;,) the transition from open metric to flat
should obtained itself by diagram [5] “red Schift-galactic distance” a gradient
greater for remote galaxies (Figure 8, curve 5) with respect to the linear (curve 3)
provided for a universe in flat metric (next galaxies) (you see Figure 8).
However, (as shown in Figure 8) we see that the observations place more dis-

tant galaxies (curves (4,6) to those of an open universe metric (curves 5). This
means that here it would be an additional acceleration to that provided in a un-
iverse with open metric (you see [5]). Here we talk of accelerating expansion
(@) of the Universe. Nevertheless, in this cosmologic model an explanation can
be given on this acceleration: the increasing space in space (or space addition in-
side space) could cause a “pressure” (because one introduces quanta, you see the
equivalence mass<> space) with consequent galactic acceleration. This induce to
think that the space pressure could represent the “dark” energy. Now we calcu-

late the critical density (p,) . for the Universe U* in (¢= 71,
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Figure 7. Compton’s Surfaces in intersection lattice of Hydrogen.
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Figure 8. Reconstruction of the graphics of the figure report in [7].

(P )ye = %ﬁ =9.401x107% kg/m? (5.42)
O
While the universe ray R* is:
Ry = Cr,» =13.076x10®m (5.43)

It is evident that if 7, ~7, it follows that R* ~ R. By definition of the actual

mass density of the universe derives the value of the total mass in number of

protons. Nevertheless, we know the number of temporal steps needed to roach

the critical phase in U,,. because these are coincident with number of protons

(n,) in U, only that in U* the numbers of particles is in relation with spherical

surface, therefore it will be

and

(5.44)
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1
(No)ye =)y = (1), =| 77—
p p P Jup 4(0£p)up " (5.45)

- 12 — | =7.172x10"
4x5.90464° x107® ) .

If we want to consider the baryons thus we add a numeric ratio b in Equation
(5.44) or N= b(iP).
And so the baryonic density would be:

p = prmp :(&jm
’ v, 4n ) (R, )
_( 3 ]bx7.172><1075 x1.6726231x107 kg

4n 13.076° x10™m?
=$x1.281x10 kg/m?

(5.46)

If we consider that the baryonic matter has been created in couple one obtains
N,—>2N;

Poi) =B 2.562x10"* kg/m? (5.47)

The [ Py B)} is, at less than factor of (10), next to experimental value of the

density of visible matter: p,, ~5x107 kg/m*

In U* we observe that:

o _ b(p,). 12815107
9.401x107

" (e)

j =5x1.363x10"  (5.48)

Note that:

(e (e

2\ (5.49)
1))
Besides this:
(Pp)y- = (%)(%j - (%}[ CNaTSp J _ (%)( NCTP 12:;" ]3
(s ]

Il
~—
Lo
N

e e

From the Equation (5.31), we obtain that the protonic matter density is equiv-

DOI: 10.4236/jhepgc.2017.34060 852 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2017.34060

G. Guido, G. Filippelli

alent to critic density scaled by factor (10)* around. In fact, if & = 4 we have
(from Equation (5.50)):

-16
o ()] _[( 2 )] _[_2108x10™ ]_ o0 o (s
")), [\44 4x3.862x107"

Now we note that: the universe U contains all the universe lattices and all un-

iverse lattices reach their critical density at the same time. It thus follows that the
universe U in “hydrogen phase” is flat together with all the universe lattices
which compose it. However, remember that the U, universe is contained in the
lattice Uy, (U, < Uy) even if it (U,) reaches its critical density at the same time to
Uy, (where U, is an “expanded universe” because the time step is that of the
proton while the space step is that of the electron). Nevertheless, the density is
higher in Uythat in U, (should be on the contrary less for the “expansion”), this
can mean that there must be other particular baryonic mass or non-baryonic
mass which compensates the defect of density. This value tells us that there must
be more mass in the universe to reach the critical density. This aspect opens the
question of the missing mass: the astronomical observations however detect not
radiative mass in the massive halos enveloping each galaxy (dark mass). Even at

the dark mass it is associated a universe lattice U,

5.5. The Phase of Nucleosynthesis Universe-Lattice Uy

Let us consider the intersection of the two universe-lattice U, and U,

(U)o =(U.NU,) =0y, (5.52)

where (a) indicates the a-particle and (7) the neutral pion. Note that the U,
could be a Universe-lattice representative of an evolving phases (u;) of Un-
iverse in which the first nucleus were formed: we talk of the “Nucleosynthesis
phase” (U}, ). Note this phase is antecedent to that of recombination. The Nuc-
leosynthesis phase is characterized by U, lattice. The (7,)* = (7,)y time to reach

the critical density of the flat-universe derives from the system of relations (see

Equation 5.33):
Ky 4,
Ty = (Mj (5.53)
2cna,

where (ky) is adapting ratio: [(k) = U{4,/4,))(10°)] where if [1, > 1] &[s < 1].
The (n) is a coefficient connected to probability of interaction with nucleons: [ <
1]. In our study [4] on the quarks we found that the geometric relation between
the 4, of pion and A, particle (a) is given by (¢) “aureus” ratio (golden ratio).

Let’s go find the (%) adapting ratio:

{ks = (y)(j—j(los )} 2N {ks = (go)( ’Z j(los )} (5.54)

We calculate (&) and (a,), with (y = @), where (@) is “aureus” ratio:
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A )y 14643x10%m |,
ke = ()| 222 |(10)* = ()| =220 (305
N ((p)[ 1, ]( ) ((”)[5.2939%10” m]( ) )
~ ()(0.276597)x10% 10 = ()(0.276597)
and
2 -54
g,y = Gt = 6.67250x10™H 441514610 8
e 1.05457266 %10 * x 2.99792458x10° | (5.56)

=0.31842x107%®

Now we can calculate the critical time (7)), of universe-lattice U, of Universe
phase (U, ):
(c )* [ kyA,. | _[0.276597 x1.618x1.4643x10"° x 3.169x10"°y
N 217% 2.99792 x10° x 9.31842 x 10 (5.57)

=(n) " (3.717x10%)y

2cna,

We have got the “critical” time of the universe u; . The critical density (omit-
ting 7) is:

(Pe)y, = m}

=|(n)" > kg/m® (5.58)

81 6.67259 107" x (3.7173.156 x 10 )2 (

n=1)

=1.3x10"" kg/m?

So one can see that in the antecedent phase to that of recombination (Nucleo-
synthesis phase) the universe reached a flat metric (you see the literature) a few

moments prior to the recombination.

6. Dark Matter
The Universe Lattice (Uq) of Dark Mass

Remember the U-universe composed by set of universe lattices U; and by set of
intersections of universe lattices (Uij =U;NU; ). We write:

[U = {Uk}(k:i‘j) ,{Ui ﬂUj}] . We denote by (E,) the scalar field which contains
the massive scalar fields (Z,) of ordinary mass and (Z,) associated with the dark
mass. We have: {(E;) 2 [(E), (Ep)]}. Besides we think that the massive scalar
fields of base in (E,) with commensurable Compton wave lengths can overlap
one on the other if they come to cross a same space: so it is built a lattice U, of
interpenetrated lattices one inside the other - [U, =u, UU,]. We will talk
about a lattice of lattices U,. In the representation of operators (a, a*) when the
number (1; ->o©) for any U, universe-lattice the spectrum of Compton wave
lengths can be a continuum, not only but the interpenetration of the lattices al-
lows a continuous change of quanta between the varied lattices.

For n —o we talk about U, like a Universe-lattice in state of “fluid”. Now we
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define the Universe as [U E{Uk}(k Ciirs U UL {Ui ﬂUj} ]. The matter,
both ordinary and dark, could present in this fluid state. Then, we could think
that the universe-lattice of dark matter in particular phases can be in this fluid
state because superposition of more universes-lattices of dark mass is {U,}:
[{Ud }= {(Ud ), U(Uy), }J . The massive scalar fields interact between them only
gravitationally as it occurs in a fluid: a line of coupled quantum oscillators of
field is like a line of flow into fluid. We think that this physical state is present in
the galactic halos of dark mass. Thus we assume the dark matter like be a “static”
fluid around each galaxy, this because in gravitational balancing. The indirect
presence of the not radiative halos of matter enveloping each galaxy, induces us
to admit that the representation of dark matter fluid can be that of a universe
lattice of dark mass (U,). Also the halos build a lattice of dark mass. We can ad-
mit that there are intersections of (U,) with other lattices U, you see the galactic
halos of dark mass enveloping galaxies of “hydrogen” (U7,) or the influence of
dark matter on the movement of stars around the galactic center. Because the
whole matter in Universe is approximately baryonic matter (Uy), we think that it
is also intersection of (U,) with lattices of baryonic matter (Up). To have a sig-
nificant influence on the motion of stars, dark matter must be able to interact
gravitationally and quantistically with elementary constituents of stars, that is
with nucleons. This makes us think that the dark matter could have an hadronic
nature, obviously electrically neutral, that is constituted by quark (u, d, s): we call
this hypothesis as “hadronic hypothesis of dark matter”. Return to the “fluid
idea”: we conjecture that particles of dark matter aggregates themselves into ag-

glomerates of hadrons as it happens in the macromolecules. We will assume that:
[Ugs =(Us NU,) ] (6.1)

where (B) is an any baryonic particle which couples to dark particle for origi-

nating the “hadronic macromolecules”. In intersection lattice Uy, we will have:

(Dd )'S'B = kd (HB )'S'd (6'2)

and (k) is a parameter yet to define. It follows, by Equation (5.33):

{Rusd =Ky (nd )C Ag

(6.3)
Rqu = C(Tc )qu

where [k,= (k)™], you see the Equation (5.35) and (4,) = n(1,) with (7) coeffi-
cient connected to type of baryon. Nevertheless, we should think also that the
two universes-lattices Uy and U, are in interpenetration or [{UH UUd }], be-
cause their gravitational interaction “adapts” field oscillators of any mass value.
This could involve [R,= R, and also that [R,= R,= Ry]; that is here we consi-
dering that the present ray of Universe is a “limit” ray for all universe-lattices in

phase of expansion. In this case we will have:

n = 1 Bd :kl H 6.4
4 d[’VTB d s (6.4)
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If taking the neutrons (B < n) as neutral baryonic matter, it follows that we
will have the Fermi’s ray (4, as ray of baryonic interaction, then (4, = (4p) it

is:

4 R 4 13.076x10%® _ 1
n =ng, =k —2=k;? =(k;* 9.909x10%) (6.5
( d)UBd Bd — Kq i d 77(1_31959><10'15) ( d )(77) ( X )( )

Nevertheless, the number of particles [N= r7]:
Ngs =ngs =(k;*)(7) *(98.19x10%) (6.6)

Recall the Equation (5.12), we obtain, in the case of the only lattice U

13 13 13
h? h? h?
(md )u =my = = = (6.7)
d 2Gr,C 2GR, 2GR,

where (m,) is the mass of dark particle no coupled with matter: the mass asso-

ciated to lattice U, Because we have supposed [R, = R,] then (m,) is an average

value of dark matter. We’ll have:

(Y 1.054? x10°% x10 v «
— | 2GR, 2x10%6.67259x10 " x13.076x10% (6.8)
=8.603x10%kg

In (eV) we have:

m, =8.603x10 kg =8.603x10 % x5.61x10%eV = 48.26 MeV

» (6.9)
by = (1] _ { 1054x10 ~m } — 4.08668x10 °m

mc 8.603x107%° x 2.99792x10°

This value is the “average mass” of dark matter in U, if R, = R, To this value
there are not known hadronic particles; the most next could be a “quark” com-
ponent of a meson [4]. Nevertheless with a different value of (77) we could have

greater value of (mm,). Now we can calculate the dark mass density of lattice Uy

o _(Nadde_(ngBdmd

Bd — - 3
v, an) (R,)
~ (nk )2( 3 ]98.19><108°><8.603><1029 kg
=(nk, )| =

4n 13.076° x10° m’
=(mky ) (9.02x107°)(kg/m?)

itis:

(6.10)

We need find the (7k,) value. Speaking of hadrons, by value Equation 5.55 it

ky = (;o)[z—dj(loﬂ = ((p)(wj (10°)=5.0108

A 1.319 59x10*m
ky? =0.0398

follows:

(6.11)

If [ky= kg it will be in [Ug, =(Ug NU,) ]
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VU
=(7)(3.58996x107" ) (kg/m?)

Nsdmd — X x107% ’
e R Lt L BN

Now we can calculate the ratio between two density:

Bd n 3.58996X10727 kg
Qd:[((/; ))j :[ (9.401x10-27kg) ]zn(0'38)z77[38%(pc)] (6.13)

If [n7 =1] it follows:

Q, ~[38%(p, )]

With higher value of (77) one could have a density of dark matter greater. Now
we search the value of Compton wavelenght of the particle of dark mass in in-
tersection lattice [U Bd = (U B ﬂUd )] ; we use the Equation (5.28):

ko ((00) 2 ), =[(v0g ) (Vi ) () (6.14)
Or
|k mdch)]
(A)=| =7 (6.15)
h(@ (Vha)]
Calculating:
o] Kelloa) ) || (6)06) ()" (920810%)

(30 ) (Ve )] | { [ () (0909 x20) | [7.072207 |

(k)" ()7 9.909%2x10 | | (ky)"” ()™ (3.1478564x10”) »
1020[7.172><10><1074T/2 ) 8.468766x10™ (6.16)

=(ky)"* ()" (3.727x107%)m

We determine the kj, value

Keg =(¢)(§—Tj(los):(¢)( 3.717x10®m ](103)

1.31959x10°m
=(¢)(2.816784) = 45575565 (6.17)
Kgs =2.13484344

It follows
(£4)=(k )" () ** (3727107 )m = () (7.9352x10™)m (6.18)
The mass value less than of (1) is:

h 1.054x10*m
Mgq = 1 = 18 ) kg
8dC 7.9352x10° x2.99792 x10

=0.044306x10** x5.61x10*eV (6.19)
=2.485x10"eV = 24.85 GeV
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This is the value of dark mass that is in universe lattice of intersection U,
Recalling the “hadronic hypothesis of dark matter”, we can think that this value
is the mass value of hadron agglomerates of dark matter or “macromolecules” of

dark matter.

7. Conclusions

It is evident in this paper that the idea of the universe structured in universes-
lattice (U) of base and crossing different evolving phases (U, ) at variable metric
doesn't oppose to the actual model of universe. Each phase reach the flat metric,
you see the Nucleosynthesis phase, where wave propagates in fluid nuclear are
similar to that propagates in a fluid at flat metric, you see literature. Rather it
tries to resolve some problem list leading and it opens the way toward new ho-
rizons on the birth and evolution of the universe. By this new approach we have
tried to face the fundamental problem of the expansion of the universe, explain-
ing it as “creation” of space in the Universe Field generated in turn by mass cre-
ation in the universe. Not only but it could explain also the galactic acceleration
through the ulterior mass-space creation inside a preexistent mass-space where
it could create an additional expansive pressure (you see the following analogy:
you imagine a crowded place of people where in any point of it there is the ma-
terialization of “one” person; it should happens that this last will create a pres-
sure around it toward the others). Our theory being built on the lattices of field
at massive coupling is coherent with the EP and can solely express a relativistic
cosmology. Besides correlating the mass to space this theory “completes” the GR:
the mass acts on the space in “totus”, because the mass curves the space and
produces it. Then, we will have that at “more mass” there is “more space” (see
the Compton wave length). If we talk about [mass creation < space creation] it
is evident to propose the conjecture of a equivalence principle between mass and
space. We could think so to new equivalence principle: the equivalence mass &
space. If the universe is the physical system of all lattices of field and these are
increasing in the mass-space (and so increasing in “volume”.) then universe
comes seen in expansion and in acceleration. This treatment doesn't put in the
“shade”, at time being, the extended theories of gravity [8], because the same EP
mass-space push the physicists to manipulate the terms of the cosmologic equa-
tion of RG for explain the galactic acceleration. Say “more mass is equivalent to
more space” in physical terms implicates varying the R tensor and T tensor in
the cosmologic equation of GR. Instead the weak point of this “new” cosmology,
should be the “mass creation”. This first article avoids the problem of the origin
of the mass creation, by saying only that the universe observed by us could be
built on some “lattice-fields” to “increasing mass” and spatial expansion, because
some data obtained by this model coincide with those observed astronomically.
Instead, in a second article in preparation, a relativistic cosmology with (A), not
added ad hoc, is derived using properly the equivalence between “creation of

mass-space” and “expansion”. In this article, we will hypothesize a state of
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“quantum vacuum” no built on the physical-mathematical aspect of the field
constituted by a set of oscillators coupled in vacuum state; considering a quan-
tum oscillator with semi-quanta and sub-oscillators (you see the idea of “IQuO”
in Guido [3] [4]) we can think to new state of vacuum built by an aggregation of
“empty” sub-oscillators (a sort of “sub-quantum vacuum”); this state cannot be
considered a state of field and so cannot be insert in the mass-energy tensor of
the Universe. The matter (antimatter) could be originate by energy flowing from
the “sub-quantum vacuum” to fields which component the universe. These as-
pects can be inserted in the equation cosmologic without (A) and to derive the
complete cosmologic equation. We specify there that this procedure can be con-
sidered as an attempt of “extend” the gravity (you see bibl. [8]); in this way this
our theory could be considerate as belonging to the “extended theories of gravi-
ty”. Ulterior details obviously will be showed in the second article. Note the
mass-space equivalence introduces a variable metric universe, that clarifies some
cosmological problem list not still resolved by the Einstein’s relativistic cosmol-
ogy:
e The problem of Universe expansion problem described only mathematically

and not physically by scale parameter a(t) associated to galactic distances
e The Dark Mass problem
e The unconvincing hypothesis that the universe became at flat metric during

the inflation phase (change of metric in a “isolated” universe )
e Expansive acceleration whose cause is a “mysterious” dark energy

Instead ours new explanatory thesis are remarkable:

o the physical explanation of the expansion as the effect of creating “space” and

no through “dark energy”
o the creation of mass implies the creation of space or Space-Mass equivalence
e the calculus of time age in the phase Uy
e the calculus of density
e the variable metric caused by increasing mass
e possible mass value of the dark matter and its density

This cosmologic model with mass increasing describes so an universe in

which in actual phase (Hydrogen phase U}) is initially developed with variable
open metric, it is reaching the flat phase after once of 14.82 billions of years from
the BB and then it should pass to a metrics closed with prevalence of the gravita-
tional force; this last will determine a deceleration of the expansion until the stop
for after begin a phase of contraction. So it is admitted the possibility that to end
of this phase of contraction there will is a “Big Crunch”. Nothing prohibit then
another new Big Bang and therefore a new universe: we point out this possible

universe as “Cyclical Universe”.
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