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Abstract

This paper proposes a cyclic toy model of the universe predesigned for life, based on preonic
quantized 1-branes (strings), quantized 2-branes (supermembranes/2D surfaces) and the holographic
principle. This toy model is based on a few simple hypothesis/assumptions, including the existence of a
universal brane quanta (conceived as a basic quantum clock) for any n-brane and a unified primordial
field (UPF) defined as equivalent to a very strong 2D gravitational field acting on hypothetical
quark/leptonic/bosonic 2-branes.

*

Part I. Brane quantization and a predicted correspondence between baryons and leptons

Any periodic process in our universe which implies discrete/quantized changes of any quantum
particle (QP) or n-brane can be considered a quantum clock (QC), no matter if a full cycle of that
periodic process has a fixed or variable time duration toc s which implies a fixed or variable angular

frequency Woc and a fixed or variable (linear) spatial speed Vac for any QC subcomponent.

Hypothesis 1 (H1). Our universe may not allow an infinitely large or infinitesimally small Woc but
only a pair of constants @, ®max € R—{O, 1/, oo} (rad /s) for all QCs in any moment of evolution
of our universe, so that e €[ @iy Gmax |-

m
(1) H1 also implies the existence of a pair of constant time durations per any full cycle of any QC in

our universe t .- (=1/ @max ) tmax :(1/a)min)eR—{0, 1/ 00, c0f(s), so that tyc € [tmin,tmax].
(2) H1 also implies the existence of a finite constant time and frequency “ambitus” of our universe
N a(= Omax | Omin = tmax /tmin)eR—{O, 1/ o0, oo},

Hypothesis 2 (H2). Our universe may not allow an infinitely large or infinitesimally small spatial

(linear) speed Vac for any of component of its QCs, but only V.., Vmax € R—{O, 1/ oo, oo}(m/s), o)

hyp.

that Voc €[ Vi Vimax |- H2 additionally proposes |Vimay /Viin = Na|.

(1)) H1 and H2 together imply the existence of a pair of linear lengths
i (= Vimin “tmin )+ Imax (= Vimax - tmax ) eR—{0, 1/, oo}(m) , 50 that
N a” (=Imax / Ipyin ) €R—{0, 1/ 00, 0} . N 4* may be regarded as the spatial size “ambitus” of

any QC in our universe.
(2) In conclusion, N 5 can be considered a spacetime global scaling factor of our universe.

Hypothesis 3 (H3). Let us consider a 2D basic clock (BC) having the shape of a circle/disk in a 2D
(Euclidean) plane with a diameter dp- =1 .~ containing a (diametric) 1D arrow of length dg. which

may spin around its middle point. The arrow of BC can be assigned a finite positive rest mass
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>0(kg) and a finite positive rest energy Eg- >0(J). The 2D Euclidean plane space swept by the

oscillating arrow of that BC may be considered to have a negative rest mass (—mBC) and a negative

energy (—EBC) so that the total energy of a BC remains zero: in this view, BC is a 2D spacetime clock

with

two spatial dimensions (in a 2D plane) and one temporal dimension (overlapping the second

spatial dimension in which the arrow of that BC oscillates), with two possible time directions. BCs
with a clockwise rotating arrow may be assigned a positive sign + and BCs with an anti-clockwise
rotating arrow may be assigned a negative sign -: +BCs have arrows that move forward in time (from
past to future) and —BCs have arrows that move backwards in time (from future to past).

1)

(@)

3)

(4)

H3 additionally states that BCs may spontaneously pop-up from a 0D vacuum in (+BC,-BC) pairs
and may have a variable lifetime tg. € [tmin ,tmaX] - in this view, the micro-spacetime of any BC

Is indissolubly related to the arrow of that BC and cannot exist independently to it, so that it is
stated to appear and disappear together with that BC arrow;

H3 additionally states that the circumferential distance swept by the head of a BC arrow per each
movement is also fixed and equal to | ., so that BCs can execute just 3 movements per each

full-cycle of spin, because =l . -3l . <l . : with this additional condition, BC becomes a

quantum BC which permits only 3 possible configurations per each full cycle of BC arrow spin.
This additional condition permits the interconversion between wgs and Vg, so that:

oge =Vge ! (Tmin)| < [Vac = @gc * (7lyin )| - BCs can be assigned other additional rules of

behavior and interaction that won’t be discussed in this paper: for example, the +/- sign (the time
direction) and the fixed number of 3 configurations per each spin full-cycle of BCs may be used

to define the quantum charge of a BC +qg~ which only permits fractional multiples of i%qBC .

n-branes can be generically defined as groups of BCs in which +BCs predominate; n-antibranes
can be generically defined as n-branes in which -BCs predominate, with ne N* being the
number of (Euclidean/non-Euclidean) dimensions of any n-brane/antibrane;

H3 also states that both spacetime and bosonic/fermionic QPs are 2-branes/antibranes composed
from +BCs and —BCs that “live” in eleven dimensions. 2-branes/antibranes are supermembranes
exhibiting supersymmetry (a generalization of superstrings proposed by M-Theory). The
spacetime 2-brane (which is its own antibrane) is stated to be composed from an (exactly) equal
number of +BCs and —BCs. QPs are stated to be 2-branes composed from “evanescent” (+BC,-
BC) pairs (which appear and disappear spontaneously from the vacuum) and additional +BCs:
their correspondent anti-QPs are stated to be 2-antibranes composed from “evanescent” (+BC,-
BC) pairs and additional -BCs. The spacetime 2-brane is complementary to the QP 2-
branes/antibranes and is stated to compose our entire observable universe, which is also predicted
to contain a total number of +BCs exactly equal to the total number of —BCs.
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Figure 1-1. Quantized 1-branes (strings) with oscillations and shapes generated by spinning BC arrows
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(5) H1, H2 and H3 together may explain the recently demonstrated unattainability principle (aka the
3" law of thermodynamics) proposed in 1912 by Nernst (“cooling an object to absolute zero is
impossible with a finite amount of time and resources.”) [1], as BCs are hypothesized to not
allow zero or infinitesimally small @, and v, by any means (including cooling).

Hypothesis 4a (H4a). Inspired by the holographic principle (HP), H4a states that all quarks (u,d ;
c,s; t,b) and their correspondent antiquarks (u,d; c,s; t,b) may be defined as empty spherical
(possibly ellipsoidal) closed 2-branes/antibranes with finite positive non-0 radii r, E[Iminilmax}

the non-0 rest masses and electromagnetic/weak hyper-/color charges of quarks/antiquarks are stated to
be “stored” holographically on their 2D spherical (empty) surfaces. As the up-quark u (which has the
smallest rest mass of all the quarks/antiquarks) is the final decay product of all the other quarks (by
emitting W/Z bosons), the non-up-quarks/antiquarks can be essentially and generally considered the

excited states of the “prototype” up-quark u and its up-antiquark u which are hypothesized as basic
spherical 2-branes composed from +BCs (which predominate in u) and —BCs (which predominate in

u). For simplicity, the standard quarks/antiquarks can be named “2-quarks/antiquarks” (analogous to
2-branes/antibranes).

(1) H4a is a potential solution to avoid infinite self-energies of the point-like QPs with O-radii
proposed by the quantum field theory.

(2) H4a also states that all 2-quarks/antiquarks (which couple with all four fundamental fields)
permanently emit all types of virtual (/real) bosons/antibosons (gluons, photons, W/Z bosons and
possibly hypothetical gravitons) in the 3D space, bosons/antibosons that may subsequently
generate 2-quark-antiquark pairs which pop-up into existence in the same 3D space:

a. the virtual bosons/antibosons emitted in the interior of a 2-quark/antiquark are then
reabsorbed in the walls of the same 2-quark/antiquark generating inner quantum fields
(inQFs) that may explain the non-0 rest masses, the non-0 electromagnetic/weak
hyper/color charges and the non-0 spin angular momentums of all 2-quarks/antiquarks
(even at rest); the existence inQFs imply that 2-quarks/antiquarks are not really “empty”
in the absolute sense, but are actually filled with virtual bosons/antibosons (and possibly
2-quark-antiquark pairs generated by those virtual bosons/antibosons);

b. the virtual bosons/antibosons emitted radially in the exterior space of a 2-quark/antiquark
generate outer quantum fields (outQFs) with associated forces that are inversely-
proportional (in different degrees) to the area of the 2D spherical front of emission, or
possibly inversely-proportional to the circumference of a 1D circular front of emission

Hypothesis 4b (H4b). Also inspired by HP (and complementary to H4a), H4b states that all known
=0
bosons (g,7, W™, 7% and HO) and their correspondent antibosons (g=g9, 7=y W , Z = 2% and

AO = HO) may be defined as open 2-branes/antibranes (with possibly plane-like or curved
cylinder/cone/troncone-like partially/fully open shapes): in this view, the known bosons/antibosons
may be generically called 2-bosons/antibosons (2-gluons, 2-photons etc).

(1) 2-bosons/antibosons permanently and perpetually generate virtual 2-quark-antiquark pairs which
pop-up from the 2-bosonic surfaces into the 3D space.

(2) The fully-open 2-branes/antibranes may explain why some 2-bosons (like the 2-gluons and the
2-photons) have zero rest masses or possibly very small non-0 rest masses (and only/almost
entirely relativistic/kinetic masses). The 2-quark-antiquark pairs that pop-up from their (fully
opened) 2D surfaces in the 3D space become almost fully lost in that 3D space generating
outQFs (and being reabsorbed by other quantum particles): however, it is almost sure that a very
small percent of those virtual 2-quark-antiquark pairs emitted in the 3D adjacent space of those
2-bosons/antibosons may be quickly reabsorbed in the “walls” of that same 2-bosons/antibosons
and so generating small inQFs which may explain possible very small (but non-zero) rest masses
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“hidden” in the total relativistic energies of those 2-bosons/antibosons (as some theories predict).
However, that very large percent of 2-quark-antiquark pairs that escape that bosonic fully-open
2-brane (like the 2-gluon and the 2-photon are) in the 3D space generates powerful outQFs (like
the strong nuclear field [SNF] mediated by 2-gluons and the electromagnetic field [EMF]
mediated by 2-photons) that loses its strength radially and inverse-proportionally to a 2D
spherical emission front or possibly a 1D circular emission front.

(3) The partially-open (cylinder/cone/troncone-like) shapes may explain why some 2-
bosons/antibosons (like the 2-W/Z bosons and the 2-Higgs boson) may have very large non-zero
rest masses: the 2-quark-antiquark pairs that pop-up from their 2D surfaces in the 3D space may
be quickly (at least partially) reabsorbed (in a potential large percent) in the “walls” of those
same bosonic 2-branes, generating possibly strong inQFs which may explain those large non-
zero rest masses; the (possibly) small percent of 2-quark-antiquark pairs that escape those
bosonic 2-branes (like the 2-W/Z bosons and the 2-Higgs boson) into the 3D space generate
outQFs with associated forces that rapidly lose their magnitude with distance, as those few
emitted 2-quark-antiquark pairs quickly reach almost zero density of spread in that 3D space:
this is the case of the weak nuclear field (WNF) and Higgs field (HGF).

Hypothesis 4c (H4c). “Pushing” HP to its limits, H4c speculates that each known 2-quark/antiquark
may have a correspondent closed circular/ellipsoidal empty 1-brane/antibrane (string/antistring)
(one-to-one/bijective correspondence) with the same flavor and electromagnetic charge quantity
as its 2-quark correspondent (but not the same rest mass, color and spin), which may be called, for
simplicity, a “1-quark/antiquark” and noted using under-bars, such as: u (1-up-quark with charge

+(2/3)e), u (1-up-antiquark with charge —(2/3)e), d (1-down-quark with charge —(1/3)e), d (1-
down-antiquark with charge +(1/3)e); ¢ (1-charm-quark with charge +(2/3)e), ¢ (1-charm-
antiquark with charge —(2/3)e), s (L-strange-quark with charge —(1/3)e), s (1-strange-antiquark
with charge +(1/3)e); t(L-top-quark with charge +(2/3)e), t (1-top-antiquark with charge
—(2/3)e), b (1-bottom-quark with charge —(1/3)e), b (1-bottom-antiquark with charge +(1/3)e);
(1) u (and u) may be considered basic/prototype closed circular 1-quark/antiquark, so that all the

other 1-quarks/antiquarks to be regarded as excited states of u and u; as u and d are both

closed 1-branes, they may be considered alternative states of the same “primordial” 1-quark
which may be called “P-quark” (which may be composed from +BCs only): all the other 1-
quarks may be considered excited states of the same P-quark; as u and d are both closed 1-
antibranes, they may be considered alternative states of the same “primordial” 1-antiquark which
may be called “P-antiquark” (which may be composed from -BCs only): all the other 1-
antiquarks may be considered excited states of the same P-antiquark;

(2) 1-quarks/antiquarks are stated by H4c to exist in groups of two, three or more, in a 2D space,
analogously to 2-quarks/antiquarks (forming mesons, baryons, tetraquarks, pentaquarks etc,
which are all groups of 2-quarks/antiquarks manifesting in the 3D space);

Hypothesis 4d (H4d). “Pushing” HP to its limits, H4d speculates that each known 2-boson/
antiboson (or at least the 2-gluon and 2-photon) may have a correspondent open 1-brane/antibrane
(string/antistring) (one-to-one/bijective correspondence), which may be called, for simplicity, 1-
boson/antiboson and noted using under-bars, such as: g (1-gluon, which is equivalent to the 1-
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antigluon @), y (1-photon, which is equivalent to the 1-antiphoton ), W' W =W
HO=A’;

(1) g=g may be considered basic/prototype open 1-boson/antiboson, so that all the other 1-

bosons/antibosons (including the 1-photons) may be regarded as excited states of g =7 ;

(2) As g=g and y =y are both open 1-branes, they may be considered alternative states of the

same “primordial” 1-boson (which is its own antiparticle and may be called “P-boson’), which
may be composed from +/-BCs in equal numbers: all the other 1-bosons/antibosons may be
considered excited and possibly asymmetrical states of the same P-boson;

(3) The P-boson mediate a field which may be called “the unified primordial field (UPF)”, as it is
a potential candidate for a unified field of all the four fundamental interactions (SNF, WNF,
EMF and GF) on a 2D holographic surface (2-brane); UPF may have a strength with many
orders of magnitude larger than SNF strength at the Planck scale, so that it may have a coupling
constant much larger than 1 at those scales;

Hypothesis 5 (H5). Analogously to hadrons (composed from groups of two, three or more 2-
quarks/antiquarks interchanging virtual/real 2-bosons in a compact finite non-0 sub-volume of the 3D
space), leptons may be “2D-hadrons”: closed empty spherical (possibly ellipsoidal) 2-branes with
positive non-zero radii, composed from 1-quarks/antiquarks (essentially P-quarks/antiquarks)
interchanging virtual/real 1-bosons, all these confined on those spherical closed leptonic 2-branes.
In this view, 1-quarks/antiquarks can be considered preons (including antipreons).

(1) H5 also states that leptons permanently and perpetually emit 1/2-quark-antiquark pairs which

may pop-up into the 3D space in two distinct ways:

a. into the interior 3D space of those (apparently empty) leptons (and then reabsorbed in
the “walls” of the same leptons) generating inQFs that may explain the non-zero rest
masses/energies and electromagnetic charges (like in the charged leptons);

b. into the exterior 3D space of those leptons, generating outQFs;

(2) As 1-quarks/antiquarks mainly interchange 1-gluons on these leptonic spherical 2-branes, UPF
manifests at this level as a 2D strong gravitational field (SGF) (mediated by the P-bosons
acting on P-quarks/antiquarks) which generates and stabilizes these leptonic 2-branes. The huge
strength of the SGF-like UPF (much greater than the SNF strength) may explain why leptons
appear as apparently point-like elementary (indivisible) QPs which may keep an almost perfect
spherical shape even at relativistic speeds, like the electron was proved to have [2,3].

a. The strength magnitude of the SGF-like UPF probably varies inverse-proportionally to
the circumference 2zr on which 1-bosons spread on the leptonic 2-branes.

b. 1-gluons (P-bosons) are stated to couple with all the other 1D and 2D QPs (1-
quarks/antiquarks, 2-quarks/antiquarks and 2-bosons) so that:

i. P-bosons may manifest on leptonic 2-branes generating the SGF-like UPF;

ii. P-bosons may also manifest in the 3D space, so that the hypothetical P boson is
a candidate for the hypothetical graviton and gravity may be interpreted as
a residual UPF generated by those few P-bosons that manage to escape quark
and leptonic 2-branes in a very low density per unit of spherical front area;

(3) H5 states that 1-quarks/antiquarks cannot emit or absorb 2-gluons and that is why they do not
couple with the strong nuclear field (SNF).

(4) H5 essentially states (and predicts) a one-to-one (bijection) correspondence between all (or at
least the main) hadrons and all the known leptons in the Standard Model (SM). Starting from
the main baryons (which are the main dominant hadrons in our universe), H5 predicts their
correspondent leptons with empty 2D spherical shapes: see the next table.



Table I-1. The correspondence between the main baryons and the all the known leptons (predicted as 2D

holographic “baryons”)
BARYON (including antibaryon) (correspondent) LEPTON (including antilepton)
The charged antileptons

The proton
(antielectron/positron, antimuon, antitauon)
uud +8) = = proton(p*) uud*® =[2D proton = positron (e*)
T uud +8) = excited p* (1 p*) 1 uud *® =[excited e* (T e™)| = [antimuon (z*)

™M uud *® = superexcited p* (M1 p*) | ™M uud® =|[superexcited e* (M1 e*)| = [antitauon (1)

The charged leptons
(electron, muon, tauon)

The antiproton

gud ® = |antiproton (p) aad (=€) =|2D antiproton|= |electron (e”)

T aud ® = |excited p~ (T p) T uod ) _[excited e (Te™)|=|muon(x")

™ aud o) _ superexcited e~ (T1 e7)|=|tauon (")

™M oud 8 = |superexcited p~ (11 p7)]

The neutrinos (electron neutrino, muon neutrino and

The neutron
tauon neutrino)

udd (@ =|2D neutron| =electron neutrino (ve)

udd ®® = |neutron (n%)

1 udd ©®) =|excited n° (1 n%) T udd @ = |excited 2D neutron|=muon neutrino(v,,)

M udd ©®) = |superexcited n% (1 n%)| | 11 udd® = superexcited 2D neutron|=|tau neutrino (v, )

The antineutron The antineutrinos (electron antineutrino, muon
antineutrino and tauon antineutrino)

add °®) = |antineutron (n°) gdd® - |2D antineutron| = [electron antineutrino (v,))|
1 6dd ©®) =|excited A (1 n°) +add® - lexcited 2D antineutron|=|muon antineutrino (v,,)
11 udd ®®) =|superexcited n° (11 n?) ™Mudd (0e) = superexcited 2D antineutron| =|tau antineutrino (v,)

(5) H5 predicts that the electron may also have an alternative structure e” =ddd (=®) 5o that there
may be actually two types of electrons possibly indistinguishable from each other:

1 e )and e ddd( ),
(6) H5 predicts that the positron may also have an alternative structure e” =d §§(+e)

may be actually two types of positrons possibly indistinguishable from each other:

e =ud? and e _dda"™®.

=uud
so that there

(7) H5 predicts the existence of a super-positron with charge +2e et = (+Ze) and a super-

electron with charge —2e g% = aau
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(8) H5 describes the g~ beta-decay of a 2-down-quark (which may occur in a free or intranuclear

neutron, with the emission of a virtual W™ boson which further decays into an electron +

electron antineutrino), such as:
charge

conservatlon (2D-antiproton)| [ (2D-antineutron)
q(-se) u23) 4 virtual w8 5 (2% L1 god  |+| odd
(electron) (electron

antineutrino)

a. H5 suggests that the virtual W™ boson is in fact a group of six 1-antiquarks

W™= ___d_d_d_( °) which decomposes asymmetrically in an electron e™ =uU d and
an electron antineutrino i, =udd o

b. H5 also predicts that W _QQQQQ( °) can also decompose asymmetrically in a
super-electron 6> = ggg( %) and a positron e ddd(+e)

(9) H5 describes the S beta-decay of a 2-up-quark (which only occurs in an intranuclear proton,

with the emission of a virtual W™ boson which further decays into a positron + electron

neutrino), such as:

charge
conservation

(2D-proton) (2D-neutron)
u(r273e) o g (F138) | virtual w(H18) _y ¢ (F1/38) uud |+| udd
(positron) (electron
neutrino)

a. H5 suggests that the virtual W™ boson is in fact a group of six 1-quarks
W =uuuddd*® which decomposes asymmetrically in a positron e* =uud*® and

G3g*e

2+ _yuu™?® and an electron e =ddd

positron e

in two electron/muon/tauon neutrinos (M)(T)udd ©®.

et : uud(Jr ) and an electron e _aaa(+e)

. =0
c. H5 predicts that Z =uuddd d( ®) and its excited states can decompose symmetrically

______ 0
in two electron/muon/tauon antineutrinos (N(™Madd " ;

d. H5 also predicts that 7° —gudaaa®

agC®

+
O—I
Q|
Q|
—~
+
@D
~

e = =0uu and a positron e )=

(11) H5 predicts that the 2-photon is also a group of six 1-quarks/antiquarks of four types which may
convert to one another by u<>d and T <> d interconversions, each type generating a
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different decay pair, depending on the excitation level of the 1-quarks composing those

photons:
a. y,=uuutug (0e) (its own antiparticle) which may decay into a super-positron
———(-2e
et uuu( +2€) and a super-electron e2” _uuu( ),

et (+1/2) —uud( ®) and an electron e‘(+1/ 2)—UUd( e)'

neutrino (T)(TT)udd(oe) and an electron/muon/tauon antineutrino (N(Madd *®.

d y,= dddddd (its own antiparticle) which may decay into an electron

T35+

e_(_]jz) =ddd -®) and a positron e+(_1/2) =ddd

(12) As the Higgs boson H 0 \was observed to decay into two W bosons or two Z bosons, H5
predicts that H 0 may be actually a group of twelve 1-quarks/antiquarks and may be its own
antiparticle such as: H® = (uuuu)(dddd)(dddd)*®, A° = (zuuu)(dddd)(dddd)™

(13) H5 also states that it is plausible for 2-quarks/antiquarks to be actually groups of two 1-
quarks/antiquarks, such as: u=dd 2, g=dd % §=ud™®? and d =ad"* (the
same for the charm, strange, top, bottom quark flavors: ¢ = §§(+26/ 3 , C= §§(—2e/ 3

. . . . — —(+2e/3
a. The “compression” of u to u implies the conversion of dd (+2e73)

essentially a fusion between two d ;

etc).

to u, which is

b. The compression of a proton p* = uud *®) = (dd)(dd)(ad) to a positron

et =uud*® implies two fusions (dd)—> u and a fusion (Td ) —d : the energy

excess produced by these three fusions is probably converted in the P-bosons that
mediate the SGF-like UPF, which is so powerful that it manages to compress a hadron
(like to proton/antiproton and the neutron/antineutron) to a lepton (leptonic 2-brane)
with a mass contraction rate (mass “defect”) varying from ~99.9% (as the leptons like
the electron/positron are ~1840 times lighter than their correspondent hadrons: the
proton and antiproton) up to ~10%° (as the leptons like neutrinos/antineutrino are
probably ~10° times lighter than their correspondent hadrons [the neutron and the
antineutronl].

(14) H5 also states that it is very plausible for 2-gluons to be actually groups of four 1-quarks/

antiquarks composed from subgroups of 1-quark/antiquarks pairs (similar to photons), such as:

—(0e) (Oe)

g, =uuna®, g, =udad®, g,=dddd"™; g, =ccec®, g, =cscs

g5 =ss55%; 0 et g ~t6T6*, g, ~bbBD*;

(15)H5 may offer an elegant solution to the apparent dominance of matter over antimatter in the
present universe, by stating that antimatter is in fact “hidden under our noses” as confined in
(2D) leptonic spherical holograms (leptonic 2-branes), so that matter-to-antimatter quantitative
ratio in our universe is actually 1:1.

*
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Part I1. The prediction of the finite positive non-0 radii of all known 2-quarks/antiquarks and all
leptons/antileptons

Prediction 1 (P1). H5 predicts that all physical quantities used to describe 2-quarks and leptons
(electromagnetic/weak hyper-/color charges, non-0 rest masses etc) essentially have 2D (surface)
densities and 1D (linear) densities implicitly. For example, the predicted finite positive non-zero radius

of the positron/electron r, can be estimated using: the rest mass of the proton (mp), the rest mass of
the positron (2D-proton) (m ), the radius of the proton r, =0.87 fm and its volume Vv, = 47rr|03 /3.

(1) The proton volumic density is (pp(3D) =My /Vp);6.064><1017 kg/m3, so that an imaginary

proton/antiproton with a spherical volume of 1m® will have an imaginary mass

Mp= 6.064 x 10 kg and a spherical area of A, = 47z[1m3 [(4r] 3)]2/3 ~ 4.836m? (the area of

a sphere with a volume of 1m3). If the entire rest mass M, of this imaginary proton/antiproton

would be compressed on the 2D surface of this sphere with Ap = 4.836m?, the 2D superficial
density of this resulting 2D-proton/antiproton (an imaginary positron/electron) would be

(pp(ZD) :Mp/Ap);1.254><1017kg/m2. A positron/electron with a 2D superficial density

pe(ZD)zme/(47zrez) equal to Pp(2D) would have a non-0 finite radius

estim.
e = \/me/(47zpp(2D)) ~7.6x1072°m, which is with approximately 2 orders of magnitude

smaller than the upper limit ~107%2
[4].
estim.

Hypothesis 6 (H6). Interestingly, the ratio o/l = 4,704 x10%0 (between the predicted

m of the electron radius established by using Penning traps

electron/positron radius r, = 7.6x1072°m and the Planck length I, = NhG/c® =162 ><10_35m) IS very

1/4
close to the ratio [ahcl(Gmez)} ~4.518x101, with a:keqe2/h051/137.036 being the fine

structure constant (FSC) at rest. H6 states that this closeness may not be a simple coincidence and
proposes a plausible candidate for a general empirical function which predicts the non-0 radii of all 2-
quarks/antiquarks and all known leptons/antileptons, such as:

. 14 1 U4
anc [04

r(m )= —=| -ly|<|r(m)=| =% (11-1a/1b)
L(my) (Gmxzj PI L(my) [mX2C5]

(1) r_(my) for 2-quarks/antiquarks and leptons/antileptons has its values in the interval
(10_27,10_21)m with a maximum in the case of neutrinos/antineutrinos and a minimum in the
case of the 2-top-quark/antiquark. Interestingly, the values of rl_(mx) for 2-quarks/antiquarks

and leptons/antileptons “concentrate” around the exponential middle =~107%°m  between
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I ~1.6x107>°m and the proton radius rp, =0.87 x10~°m , with r, =r_(mg) being the almost

exact exponential middle of the interval (Ipl,rp) so that ro /g =1 /e ~10'. See the next
table.

Table 11-1. The approximate predicted radii rL(mX) of all known quarks and leptons with non-
0 rest masses

(2D-)lepton/antilepton /

: roa L (my)

2D-quark/antiquark X=102%5m

. . . . . estim. =95 296
Generic neutrino/anti-neutrino with m,, ger%ricosev /c? fn

electron/positron (m, ) ; muon/antimuon (mp, ) ; tauon/antitauon (m; ) e =73, Iy =5 =1

up-quark/antiquark (muq); down-quark/antiquark (m dq) fug =34, Fig = 24

strange-quark/antiquark (msq) * charm-quark/antiquark (mcq) fsq 5.3, g =1.5

bottom-quark/antiquark (mbq) ; top-quark/antiquark (mtq) g =0.8; g ~0.1

(my) , 4 o2 14
(2) The dimensionless function nx(mx)=ﬂ=[a0] =[ eqe] , is proposed as a

GmX2 Gmx2
(geometric) scaling factor for all 2-quarks/antiquarks and leptons.

(3) Interestingly, the generic ny(m,) is also a function of the square root of the generic 2D-
quark/lepton mass mxﬂ

2 which may permit the “translation” of all the Koide-like coincidences
in specific radius terms r, =ny(my)-15 , such as:

Mg +Myp+m 2 rezrm2 +r62rt2 +rmzrt2 L2 rezrmrt + rermzrt + rermrt2 21
2=3<:> 5 :3<:> ) 2 > 2.2 = (11-2a/b/c)
(/me+ e, + {mt) (Fefin + Telt + Tkt ™ TR 'k
Meg + M, +M Mg 240, 24N, A g A
g g g 2 cg TThq TMg 2| |'cd 'bg'tg "'ca’hg tq " 'cq’bg'tq 1
=1 =1 =— (“'3a./b/C)
eg + fme+./ T3 (g ten tan ) 3 g thafy thg g 4
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Part I11. The prediction of a cyclic universe

Hypothesis 7 (H7). If we consider that both quantum angular momentum and speed of the photon
(in vacuum) are maximum constants in all the moments of evolution of our universe (so that

hyp. hyp. hyp. ] ) o ]
fimax = Py = 7 and vipa = ), the existence of N, may also imply a finite energy ambitus

2
E ®m - .
max _ "10max _ N,|, a finitt mass ambitus Mmax _ Emax /¢

2
Emin hwmin mmin Emin lc

=N,| and a finite angular

. L, Emaxt . .
momentum ambitus Lmax = Emaxtmax = N,2| for all QCs in our universe.

min min min

(1) The total spacetime (ST) entropy (SST) may be defined as directly-proportional to the average
angular frequency wgr and the average linear speed vgr of all +/-BCs composing spacetime

n-branes, so that: |Sqp cawgr|< |Sqr xVgr|,  With  wgr E[a)min'%ax] and

Vgr € [vmin ,vmaX] .

(2)The total entropy of all QPs (SQP) may be defined as directly-proportional to the average

of all +/-BCs composing QPs n-

angular frequency Dop and the average linear speed Vops

branes, so that:  |Spp < anp|< Sop XVop|,  With  ap e[a)min,wmax] and

(3) In the context of the entropic gravity theory (aka emergent gravity) proposed and developed by
Erik Verlinde [5], the universal gravitational constant can be redefined as a quantum G scalar
hyp. hyp. hyp.
function of Zipax = 7, = 7, Vmax = € and the average gy (the average angular
frequency of all +/-BCs of spacetime 2-branes in this present moment of our universe

redef. -5 /4
evolution) such as: |Gy (wgr ) = 7| Gq(@sy ) becomes an indirect measure of the

,
ST
spacetime entropy Scr : the larger the wgr the larger the spacetime entropy S¢r and the

smaller the Gy (wST ); the smaller the wg; the smaller the spacetime entropy S¢p and the

larger the Gg (ogy ).

a. At low length scales, the hypothetical spacetime 2-branes may appear as 3D locally so
that the strength of the gravitational field (GF) measured by Gg (g ) may vary (at
these low length scales) inverse-proportionally with a 2D spherical front with area
4rr?.

b. At sufficiently large length scales, the hypothetical spacetime 2-branes may appear as
2D (flat) globally, so that the strength of the gravitational field (GF) measured by

Gq (g7 ) may vary (at these sufficiently large length scales) inverse-proportionally

with a 1D circular front with circumference 2z : this prediction of H3 agrees to that of
Verlinde’s entropic gravity which implies a modified Newtonian dynamics (MOND).
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c/n clh . . .
(6)AS @57 €[ Oin: @max | then Gq (g ) €| ——,—— |, 50 that there will also exist a pair
Omax Pmin
5 5 G
c®/n S /n q(max)( Ly | J )
G i =— |,G =——— | sothat =-maX _ maX \_ N_|;
2 ! 2 a ’
q(mm)( Omax J q(max)( Onin J Gq(min) A

(7)H7 also states that the variations of wg; and Wgp are inverse and complementary so that when
@op increases, wgy decreases and vice versa: this implies that when SQP increases, Sqr
decreases and vice versa. The inflation of our universe is defined as (T wQP"L gt ) =
(T SQP,i Set ) = Gy (“’ST ) A hypothetical deflation of our universe is defined as
(b e,

(8) H7 predicts that Gq (a)ST ) may vary with the age of our universe t,,, following a simple

Ta)ST)<:> (»L SQP’T SST)<:> J«Gq(a)ST).

. hyp. obar (5,0
function such as |Gy (tysr) = N ™ ——  With tyar €[ tinstmax |1 Gq (tmin) = Cyqminy
maX

and Gg (tmax ) = Gy (max)

(9)HT additionally states that it is very plausible for G (tvar) to reach values high enough (very

closeto G )) so to decelerate and then stop the global inflation of our universe (global

g(max

confinement); the same G may then initiate a global deflation of our universe: this

q(max)
global deflation may be dominated by an inverted 2" law of thermodynamics; in this view,
tmax May signify the total duration of a global inflation/deflation half-cycle of our universe,

so that an inflation-deflation full-cycle will have duration t; = 2t,,, ; towards the end of

deflation, G (tvar) may reach very small values (values very close to G )) so that

g(min
attractive gravity may be easily be dominated by the electromagnetic and strong nuclear
repulsive forces (asymptotic freedom) and a new inflation may begin again; in this way, H7
essentially predicts a cyclic Big Bounce universe with no true gravitational singularities, but
only quasi-singularities that initiate inflation and deflation half-cycles;

a. Inthis way, H7 doesn’t need dark energy and matter to explain the cyclic behavior of
this hypothetical universe;

b. furthermore, H7 predicts a non-explosive slowly initiated and non-singularity Big Bang
and Big Crunch, with a potential infinite number of inflation-deflation full-cycles of our
universe;

c. furthermore, H7 predicts that our universe will have a cyclic behavior independently of

its mass and density, as G (tyar ) is defined and predicted as a propriety of the
spacetime itself (independent of the total mass and density of all QPs of our universe);

(10) As our universe is relatively young (with a present age estimated as t,, = 13.8x10° yearsand a
GF with a strength that is with ~40 orders of magnitude smaller than the other three known
fundamental fields), H7 predicts that «p, (present) MaY be a good approximation of @,y SO

hyp. hyp. hyp.
that Dp)(present) = Pmax| < tPI(present) = tin | < |Gpresent = Gq(min)




(11)H7 also predicts that

hyp.
N, > 8.1x10°%|.

13

hyp.
thax >ty >

g

estim.
~ t

-

(12) H7 speculates that the fine structure constant (FSC, « ) at rest (as directly and precisely
determined by using the quantum Hall effect of the electron) may remain constant on an
inflation-deflation full-cycle of our universe and may be in fact an indirect measure of a

hyp

plausible global scaling factor N, = 3.2x1082

(>> 8.1><1061), so that

def . hyp hyp.
(na = Na) = 1.8x10", a = 1/log,(n,) =1/137.036 and
def . hyp. he  def. hyp. hyp.
(@ = 1/a) = log,(n,) =137.036. As 2 = [a=109,(ny) |, ’imax = Ttpyin = B and
eHe
hyp. : . : 2 .
Vmax = C (on an inflation-deflation full cycle) k.0e“ can be redefined as
redef .
keqe2 = [hc la=hc/ Iogz(na)] and is also predicted to remain constant on an inflation-
deflation full cycle of our universe.
a. N, isalso close to the gravity-related ratios between the rest-mass Mg, = 3.1x10°*kg
of our observable universe (ou) and the non-0 rest masses of the proton (mp) and
: ~ 81 ~ 84
electron (mg), suchas: Mg, /mj = (1.8x10°" = NEddington), Moy / Mme =23.4%10
- 82
and Mg, / /mp ‘Me =7.9%x10%7.
- ~ 26 : _ 2 2\ ~ -15
b. Additionally, the length n, - f,e =5x10°m  (with rye =Kg0e /(mec ) =2.8x10 "m
being the classical electron radius), has a value which is relatively close to the gravity-
pred.
related estimated radius of our ou Ry, ~4.4x10%m), so that Ng-fe = 114-Ry,
99.86% ) 26
and [log, (Roy / Tec) =136.85 = a|. The same with the length ng -1y =1.6x10%"m
(with r, =0.87 x107°m being the radius of the proton as determined by scattering
using electrons, not muons) which is also relatively close to R, so that,
pred. 101.12%
Ng-ry = 0.35-Ry|and |log,(Ry, /1p) =138.54 = a|.
o pred. 88% _
c. Additionally, c/(ng-rp) = 59.5[ (km/s)/Mpc]| = H, with
H, = 67.6[(km/s)/Mpc]being the Hubble constant as determined by the latest
measurements from 2015.
d. Additionally, the constant a3na1 ~6.78x10%] is very close to the numerical value of

the Avogadro constant N, = 6.023x 102 (number of molecules /mole), so  that

112.58%
(a¥2N V4 - /asna) 2N

A .
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(13) H7 also states that not only N, ny =N, , a=log,(n,), 7, ¢ and keqe2 =hc/a may

remain constant on an inflation-deflation full cycle of our universe, but also the rest mass of
the electron/positron mg is also stated to remain constant on such a full cycle, as m is
determined by the strong gravity-like (SGF-like) unified primordial field (UPF) which is
predicted by H7 to have a relative fixed strength on a full universal cycle.

100.2% hyp.
(14) There is a striking closeness 4/2a3/2na (mec2 /h) = (®p; = ®max) based on which H7

proposes a new candidate for the wy,, (independent of the empirically determined G and

def.
wp ) @s a function of Eg = mec?, such as: Drax(e) = yJ2a%2n, (Eg /1)

def.
=1.86x10%rad /5 a0 |y = (1gaygey = Ee\22770, || 2122x101°GeV (which s

a good approximation of Planck energy Ep,, which is the hypothetical energy scale of

def .
unification of all the four fundamental fields), Emin(e) = (Emax(e) INg = Eeaf2a3/2 / na3)

def . 99.8%
tmin(e) - 1/wmax(e) = 1ty

a. t

can be estimated using t and Ng, suchas |t t

max(e) min(e) max(e) — Na - min(e)
estim. 39 31 o ) )
~ 1.7x10%s =5.44x10""years, so that tmax(e) is in the lowest portion of the interval
exp.
estim.

of the estimated mean lifetime of the proton t, e [1031,1036] years, as predicted by

some grand unified theories (GUTSs) based on the possible existence of another force-
carrier particle (boson) that may cause the proton decay (however, the Standard Model
predicts a stable proton with a practically infinite lifetime): in other words, it is possible
that a fraction of the protons of our universe to decay until the finish of the inflation
half-cycle of our universe (OU), but with the possibility of being recomposed at the end
of a deflation half-cycle of OU (by huge spatial compression of all energy and matter
contained in OU in a deflation cycle dominated by a GF with very high strength).

2tvar
hyp. ¢ c/n
such as: [Gg (tyar) = N ™ — e

wmax(e)

(15) Gg (tyar ) can be redefined using Drax(e)

t2tvar
hyp. ¢ heo hyp. N mMax(e) 465
- max(e) _ a
G (tvar) = Na £ 2| Gq (tvar) = 2232 |03 E2
max(e) a e

2tvar

, with

- 113, ~1.-2
~ 154 3 1.2 _ 64
Gy(ma = Ca (tmaxey | = 322x10 kg s 2 = 4.83x10'%G .
a. Gy (tu) = Gq(min) = 6.648><10_11m3kg_1s_2 offers a good approximation of the
experimental G value established by CODATA 2016: G =6.674 x10_11m3kg_1s_2.
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b. Based on Gy (tyar ). One can also define a variable gravitational coupling constant

%gq (tyar ) @ssociated with a pair of electrons/positrons, such as

2tvar

: t
AGq (var) = ———|< %gq (tvar) = Na " Eez / Emax(e)

hyp Gq (tVar ) ° mez 2

hc

ety (tvar) = 2232n.  WIth @ miny = gq (tmin(e)
a

2 tvar

hyp. tmax(e)
Na );1.74x10‘45 and

_ ~ 120 - ~ —45
Acq(max) = %G (tmax(e) ) ~1.78x10~“". %gq (tu ) = oG (min) = 1.74 x10™ ™ offers a
good approximation of the gravitational coupling constant for a pair of

electrons/positrons a =

Gme2

hc

~1.75x107%.

c. The function p(t\,ar)zloglo[ozGq (tvar)} has two phases:

030

a first phase with a very slow growth rate in the interval [tmin(e) 1 years}

from ~(-44) to (-41) which corresponds to a growth from
~ —45 30,0\ ~ -42.
g (tmingey | 2174107 t0 g (10%yr) =186 x107*;

a second phase with an “explosive” growth in the interval [1030 years, tmax(e)}
from -44 to ~120, which corresponds to a growth from

30, ~ —42 - 120
%gq (10 yr) ~1.86x107"“ to aGq (tmax(e)) ~1.78x10"“", a very marked

growth that may produce a global confinement of our universe and the start of its
hypothetical deflation half-cycle. p(tvar) is the hallmark of a huge but finite

spacetime global “elasticity”, with o, (tyar ) measuring the stretching potential
of spacetime at a specific moment of its evolution. See the next graph.

150 T T T
°
100 ° -
°
°
°
pli0yr) 50 o
e o o0 e o
°
ok ° _
°
°
e e e 0000 ol
-50
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X

Figure I11-1. The predicted variation of the standard gravitational coupling constant
with the aging of our universe in base-10 logarithmic scale measured by function p(tys)
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(4) H7 also proposes that our universe may have a very large total rest energy E,, mass M, and
radius R, (definitely much larger than the rest energy, mass and size of the observable

universe), but doesn’t/cannot have an infinite rest energy, mass, nor it can attain an infinite
radius by  global inflation, so  that = Mpu (> My )#{0, 1/, o}(kg),

Emax (: M rrax .vmaXZ)(>> Ey)#{0,1/00, 0}(J)and  Rpay (>R, ) {0, 1/ o0, oo} (m): this
also implies the existence of a finite maximum (non-0 and non-infinitesimal, constant or
variable) total (average) linear momentum of our universe:

Pmax (= Mmax - Vmax ) #1{0, 1/ o0, oo} (kg-m/s), with pray > By -
a. Given its capacity to produce an infinite number of virtual and real particle-antiparticle

pairs (based on +/-BCs), our universe is potentially infinite, but is conjectured to be
actually finite, so that it only contains a finite quantity of real particle-antiparticle pairs.

*

Part IV. The unification of all fundamental fields into the unified primordial field (UPF)

Hypothesis 8 (H8). H8 proposes that gravity (as measured by the gravitational coupling constant
previously defined) may also vary with the length scale and energy scale (implicitly) in the same

double closed interval [ J such as (see also the next figure):

an(min) ! an(max)

E2Evar
hyp. . “max(e)
ae, (E = a1 (v-1)
Gq (Evar) 7
g 2a%n,
1.5¢10%2° : :
1x10%201 . -
°
o G (10X-|v|ev) °
e ® o 0 o 119 L]
51077 ® n
°
°
°
0 e o o o o b o0 0 o o d o
0 10 20 30

X
Figure T1V-1. The hypothetical GF running coupling constant

E . E
based on the scaling factor ny = Q/Na and x e {Ioglo[ min(e) J 100, (M] = 22.087}

1MeV 1IMeV

(1) The running coupling constant of the electromagnetic field (EMF) determined in quantum
electrodynamics  (QED) using the beta  function can be  written as
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e

X

(04

a fo(Evar)

a 2
1—3ﬁln[(Evar/Ee) }

for Eygr > (Ee = mec2

of the electron/positron) [6,7].

;O.51Mev) (the rest energy

a. afy(Eysr) can be also approximated using the same scaling factor n, de:f' N, , such
as af(Evar)hip' 1 @
E. 37
log, naEEV‘;]
def.
b. Based on the definition Emax(e) = (ha)max(e) = Ee«/2a3/2na) =
= 992% Epnaxce) / «}2a3/2na , af (Eyy) can be rewritten (based on this relatively

precise approximation) such as (see also the next figure):

hyp. 1
af (Eyar) = gy V-2
3
log,,| n Emax(e)
21°a [5,3/2
Evary22™ Ny
h— I I
125 .
1 o
128| ,.-' i
of (IOXMeV) 1 .~
e o 0 0 0 - L P |
[ ]
of (10°Mey) 131 R
il S g _
135|e®
L . .
1380 10 20 30
X

Figure 1V-2. The approximation of the EMF running coupling constant
based on the scaling factor ny = «/Na

c. As it can be seen, this rewritten o f (Ey, ) doesn’t generate infinities in the interval

[Emin(e)’ Emax(e)] so it solves (at least partially) the triviality issue of QED for the

finite maximum energy ambitus [Emin(e),Emax(e)}. af (Eyar) generates a Landau
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for

def

, with

Evar = [Esup

'k, na37z/ln(4)j

Equp 21.45x10°7 GeV =1.45x10°% Mev

which is much more larger than the energy

E

values from the interval [E Equp is about 196 orders of magnitude

min(e)’ ~max(e) |’

exp.
larger than the rest energy of the observable universe Eg, = 2x108'GeV and may be
an upper bound for the total (rest plus kinetic) energy of our universe, which was
conjectured to have a very large but finite total rest energy (also implying a finite total

EU (rest)

C2

Kinetic energy E 'Vmax2 =M 'Vmax2 if the maximum speed

U (kinetic) — U (rest)

hyp

allowed in our universe vpgy is also set as finite to ¢ = vpay ). IMposing Eg,, as an

upper limit for the total (rest plus kinetic) energy of our universe (which is stated to be
strictly lower than Esup) may completely solve the triviality issue of QED, as applying

af (Eyar) 0N Egyy wouldn’t have any physical meaning, so that o f (Eya ) may only

be applied on energy scales strictly smaller than Esup -

(2) The running coupling constant of the strong nuclear field (SNF) determined in quantum

chromodynamics (QCD) (also) wusing the beta function can be written as
def .
or By = -11+2n/3=-7
exp. |~ B In(Eyg / E )’With o
G 0" var | EsnF ~
afsy(Evar) = Equr da_21o(¢40) MeV -
2 .
= ,wvalid for E, 5 > Eq e
7In(Eyar / Egne )
a fSO ( Evar ) can also be “translated” as
1 1
afen(E = = .
so/(Evar) @)1 71n(2) E
Evar 27 |ng var
log, E 2 Esne
SNF
b. Based on the relative closeness
E 109.9% 109.9%
N 2547745107 | = [l 24983107 o [Eqe = E alz)
Emax(e)/Na max(e) N,

afSO(E\,ar) can be rewritten (by a reasonable approximation) such as (see also the

next figure):
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1 1
afs (Eyyr )= = (1v-3)
s (Fvar 7In(2) 1/2
) 7In(2) Evar Ny < /Nalz
g, |[ B a2/ VaTx | 27| £ S ogy) vt le
2 E max(e)
max(e)
—= ° T T
H
4

2] o i
of sol10'MeV)5| 3
® 6 o 0 O ;
af_S(lOXMeV) 1] e
e o 0 0 0 o _ [ —

5 %

[
.'
0 Theeeeap.
10 20 30
X

Figure 1V-3. The approximation of the SNF running coupling constant
based on the scaling factor n, = «/Na

(3) The running coupling constant of the weak nuclear field (WNF) afWO(Evar) includes the rest

energies of the W/Z bosons (which are the propagators of the WNF) and is also based on the
exp.
Fermi coupling constant G /(hc)3 ~ 1.1663787 x107°GeV 2 (with

G ;1.43585x10‘62Jm3), which can be indirectly determined by measuring the muon

- esz/Evar '

with E, € [Emin(e), Emax(e)] the average rest mass of W/Z bosons m,,, defined formally as

Myz = /rr\N -m, and the average rest energy of W/Z bosons |, = mWZc2 [9,10,11,12].

. . _ expg, 2G._ / (hc)®
lifetime experimentally. o fy,o(Eyqr) can be written as  |afyo(Eyq) = Enz G /(hc)

a. Based on the relative closeness
Bz N 65 92.~1% 30 65 92~.1% 3/2
{WZBIXN = |:2(ana) ~2.422 x10 :|<:> E\NZ = Emaxé ;a /\/E )
max(e

afyo(Evar) can be rewritten such as:

. By, %G (R’
o fW (Evar) = 23.3/2'Emax(e)

o Bl

(1v-4)
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Figure IV-4. The approximation of the SNF running coupling constant
based on the scaling factor n, = a/N a

(4) The approximated running coupling constants of GF, EMF, SNF and WNF can all be
represented on the same graph using the base-10 logarithmic  functions

Par (Evar) = IOglO[an (Evar )} : Pemr (Evar) =10g;0[ @ f (Evar) |
Psne (Evar) =108 @fs (Evar)| and  pyne (Evar) =10gyo[ @y (Evar) |: see the next

figure.
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Figure 1V-5. The unification of GF, EMF, SNF and WNF into UPF

using approximating functions based on the same scaling factor ny = Q/Na

-50
0

a. From the last figure, GF appears as a residual UPF probably generated by a very small
percent of P bosons (predicted as being actually gravitons) that manage to escape the

quark/leptonic 2D spherical surfaces.
b. There is an interesting mirror-like symmetry between psp (Eyqr) and pyyg (Evar) in
the intervals [2.5,22] > x and [-46,0] > {pge (Evar): Pune (Evar)}

H8 and H6 together predict that the phenomenon of P-bosons escape from the
quark/leptonic surfaces will progressively loosen the strength of UPF manifested on
those surfaces, so that the quark/leptonic non-0 radii will progressively increase with the
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aging of our universe (considering the quark/lepton rest masses m, fixed on a full cycle
of our universe), such as:
14 v4 t
3 4 var
ah”Gg (t 2t
q( var)} { ah 2] N, max(e) | (1y/-5)

hyp.
L(gen) (my. tvar) = m 2c5

i. The variation of the ratio p| (tyar)= Ioglo[rl_(gen) (mx,tvar)llmin(e)} predicts
ML (gen) (Me.ty) = 7.3x107%°mand indicates that at the end of an inflation half-

cycle quarks and leptons can reach radii around
i (gen) (me ’ tmax(e)) ~1.3x10"m (see the next figure)
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Figure IV-6. The predicted dilation of quarks and leptons
with the aging of our universe

d. The strength of the GF (residual UPF) manifesting in the 3D space (external to the
quark/lepton surfaces) will progressively grow with the increasing total number of
gravitons (P-bosons) escaped in that 3D space: this phenomenon is measured by the

2 tvar

iable |Gy (tr) o N, ™5 £
variable |Gy (tyar) = Ng ¢/ Epnaxce)

2

5) Emin(e) = Emax(e) INg = 3.83x10™>°¢V isa potential candidate for the rest mass of the P-

boson (predicted as being the hypothetical graviton).
(6) H8 also states that our universe is a 4D universe and may have a finite total rest energy

Eou =E -N a4 ~10%"®eV which is “safely” under the energy scale

Esup ~10%86eV (above which QED generates trivialities).

(7) H8 also states that the second law of thermodynamics (2L T) may be the consequence of the
present (relative) weakness of GF/residual UPF (when compared to the other three known
fundamental fields): in this way, H8 predicts that the hypothetical deflation half-cycle of our
universe shall/may be dominated by an inverted 2L T, which may explain the future spatial

contraction of our universe, with a full-cycle duration of |t; = Ztmax(e) ~1.1x10% years|.

min(e)

(8) H8 predicts that our universe doesn’t allow true gravitational singularities, but only quasi-Big-
Bangs/Big-Crunches/Big-Freezes which permit smooth transitions (with no true “explosions”)
between two consecutive inflation half-cycle and deflation half-cycle and vice versa.
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Part V. Life phenomenon in a cyclic universe

Hypothesis 9 (H9). The facts that life on Earth was demonstrated to be at least |t, = 4 x10° years|old

and that our observable universe (ou) has an estimated age |ty ~13.8x10° years|, indicate that the

first life forms (LFs) may had been appeared after the passing of just about |(t,, —t, )/tC ~10%?| of

—

the whole universal cycle measured by |t ~1.1x10% years| (starting from the quasi-Big-Bang

moment): HI considers very plausible that this fact may not be not just a simple coincidence, as there is
a strong contrast between this very small fraction (10‘22) and the astonishing complexity of LFs and

life societies (the complexity of the Earth biosphere as a whole, with a lifespan of about t, /t,, = 30%,
which is a significant part of the ty,, interval, which implies a significant overlap between t, and ty, ).

Based on this double-argument, H9 also considers very plausible that life may be essentially a

predesigned phenomenon probably “engraved” in the laws of nature (including the still unknown laws

of our universe), and just secondarily shaped by different so-called “natural accidents”. There are also

some strong arguments that creationism and evolutionism can be unified in a more profound monad, as

also described by the Fine-tuned universe theories, including the Anthropic (Cosmological) Principle.

[13].

(1) It is generally considered that the non-0 probability of life existence strongly depends on: boson-

fermion dichotomy (BFD) (associated with Pauli’s exclusion principle [PEP] which apply to all
fermions), some narrow intervals of allowed variations (x4%) for the fine structure constant

(FSC) o values (at rest) and for the beta constants values at rest (B, =my,/me and

Sn =My I mg) (wWhich influence the formation and the life cycles of the stars, which are the main

sources of energy for LFs and the only source of atoms heavier that the iron, which are vital
microelements for LFs); it is also generally admitted (and partially proved by some experiments)
that «, By, B, values (at rest) have probably been “decided” (by so-called natural

(pre)selection) in the first moments after the (hypothetical but very probable) (quasi-)Big-Bang. It
was also demonstrated that the stability of all chemical structures that compose any LF mainly
depend on BFD-PEP association, «, S, and S, values (at rest). In order for the first LFs to

appear by the 3 step of “biological natural selection”, proper chemical structures (atoms and
molecules) must have been produced long before these first LFs by a 2" step of “chemical
natural (pre)selection”: but this 2™ step of “chemical natural (pre)selection” strongly depends on
a, Pp and S, values (at rest) that were also “naturally (pre)selected” at a relative short moment

after the (quasi-)Big-Bang and this “selection” may be consider the 1% step of the “natural
selection” process, that can be named the “alpha-beta natural (pre)selection”. In this way, H9
proposes a “natural selection” in three “abc” steps:
a. the selection of the main physical principles and adimensional constants compatible
with life (very close to the Big-Bang moment);
b. the selection of the atoms and molecules compatible with life;
c. the appearance of the first LFs that evolved by a so-called “natural selection” process.
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(2) With these previously listed arguments, H9 proposes the unification of evolutionism and
creationism in a monad (a seed-like model of the pre-Big-Bang quasi-singularity in which this
quasi-singularity unpacks and repacks itself periodically, generating a universe populated with
LFs), as it pushes the three abc-steps of “natural selection” very close to the moment “0” of the
Big-Bang when «, B, B, values (at rest) were probably “naturally” (but not necessarily

randomly!) selected.

(3) An important remark on the importance of FSC value in the structures and functions of
LFs. A change in the energy level of an electron in a molecule of a LF may produce a change in
configuration of that molecule, a change that may also generate and transmit potential vital
information for that LF. FSC can be interpreted as the probability of a real electron to emit a
real photon (Feynman’s interpretation): in biology, FSC can be “translated” as the main
probabilistic measure of the relative stability of a molecular electronic cloud configuration that
a LF can rely on as a generator and transmitter of information.

*
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