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Abstract
(with main abbreviations used in this paper)

This article proposes a simple but strong zero-energy
hypothesis (ZEH), which is essentially an ambitious speculative
extension of the famous zero-energy universe hypothesis (ZEUH)
(updating ZEUH to an “extended ZEUH” version) applied on
virtual particle-antiparticle pairs (VPAPs) produced by virtual
photons or virtual gluons. ZEH ambitiously proposes (and
predicts):

(1) a new type of boson-fermion symmetry/”mass-
conjugation” based on a simple and elegant quadratic
equation (with partially unknown coefficients) proposed by
ZEH: all known rest masses of all elementary particles (EPS)
in the Standard model (SM) of particle physics are redefined
as real solutions of this simple quadratic equation; based on
the same quadratic equation, ZEH indicates/predicts an
unexpected profound bijective connection between the
three types of neutrinos and the massless bosons (gluon,
photon and the hypothetical graviton); ZEH also offers a
new interpretation of Planck length as the approximate
length threshold above which the rest masses of all known
EPs have real number values (with mass units) instead of
complex/imaginary number values (as predicted by the same
unique equation proposed by ZEH); among other EPs, ZEH
also predicts the existence of two distinct types of
massless neutral fermions (correspondents/conjugates of
the neutral Higgs boson and Z bosons) which both move at
the speed of light and may be viable candidates for dark
matter and dark energy;

a strong guantum gravitational field (SQGF) (equaling the
predicted strength of the electromagnetic field [EMF] at
Planck scales, which EMF is also predicted to possess
asymptotic freedom, similarly to the strong nuclear field
[SNF]) implying a quantized spacetime (ST) composed from
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ST “voxels” (STVSs) resulting in quantized/discrete distances
at scales comparable to Planck length scales;

ZEH is essentially a fundamental principle of electro-
gravitational strength balance/symmetry at Planck scales, a
principle which allows (as a sine-qua-non condition added to
Heisenberg’s uncertainty principle [HUP]) the existence of
virtual particle-antiparticle pairs (VPAPs) from the first
place;

ZEH also conjectures the existence of a unique large (but
finite!) maximum density allowed in our universe (OU)
shared by the electron neutrino and the pre-Big Bang
singularity (pBBS) (which is thus regarded as a
“renormalized” gravitational quasi-singularity) with all the
other known/unknown EPs (which are regarded as “crocks”
of pBBS);

ZEH also proposes the concept of “practical radius” of any
known/unknown EP and a unique formula for calculating
this practical radius for any type of EP (associated with a
unique big G value formula for any given practical
radius/length scale).

®)

(4)

®)

ZEH distinguishes by the contrast between its simplicity and
the richness/diversity of explanations, correlations and predictions
it offers. The author of this paper resonates to Dirac’s vision on the
importance of mathematical beauty in physical equations: “The
research worker, in his efforts to express the fundamental laws of
Nature in mathematical form, should strive mainly for
mathematical beauty [...]It often happens that the requirements
and beauty are the same, but where they clash the latter must take
precedence.” [URL]; “A theory with mathematical beauty is more
likely to be correct than an ugly one that fits some experimental
data” (as he claimed in 1970 when referring to the renormalization
of quantum electrodynamics which was Dirac’s paradigm of a
mathematically “ugly” theory) [URL].

Zero is not only a number, but the symbol of both Nothingness
and Everythingness (because all positive and negative numbers can
be regarded as "born" in pairs from the same Zero to which they are
symmetrical): furthermore, zero not only plays an essential central
role in mathematics, but it also has a central role in physics and is a
fundamental link between these two sciences, in the context of a
possibly valid zero-energy universe theory (ZEUT).

This paper continues (from alternative angles of view) the
work of other past articles/preprints of the same author [1,2, 3, 4, 5,
6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27].

*k*k

1. A strong zero-energy hypothesis applied on
pairs of virtual particles

Observation no. 1a (Obsla) [1]. When analyzing all known
elementary particles (EPs) from the Standard model (SM) of
particle physics, one may easily observe that non-zero (nz)
electromagnetic charge (nzEMC) is ONLY associated with EPs
possessing non-zero rest masses/energies (nzrmEPs): a part of
leptons (the electron, the muon, the tauon and their antiparticles),
all known quarks (and their antiparticles: antiquarks) and a part of
bosons (the W' boson and its antiparticle: the W™ boson): in other
words, nature seems to state “no nzEMC without nzrm
<<storage/support>>".
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Interestingly, when a virtual fermionic particle-antiparticle pair
(VPAP) of EM-charged EPs (each with rest mass Mgp ! and rest

energy EEP = mEPCZ) spontaneously pops out from the EM-

neutral (almost-)zero-energy vacuum (ZEV) (a phenomenon
known as quantum fluctuation and explained by Heisenberg's
uncertainty  principle  [HUP]), there also appears a
dichotomy(/gradient) of the zero-EMC (of that local ZEV) between

a positive (integer/fractional) EMC (gp (> 0) (of the EP from
that VPAP) EMC

and a negative (integer/fractional)

def .
anP[ = _qEPj (of the antiparticle [aEP] of that positive-

def .

EMC-EP with rest mass maEP[ = mEPj), so that the total

EMC of this VPAP remains zero: |Gpap = 0gp +daep =0C|.

In the same time (and considering that VPAP to pop out at relative
rest and being composed from point-like EPs, when compared to
the distance I between them at the exact moment of their
spontaneous “birth” as a VPAP), there is ALSO a dichotomy
between the positive (rest) energy of the two EPs composing that

Eeps [: (Mgp + maEP)CzJ(: 2mepc” = Eph)(> 0J)

VPAP

ke(58.99><109Nm2/C2) is the Coulomb constant in

vacuum, presuming the gravitational and electrostatic inverse-
square laws to be valid down to Planck scales.

The initial principle based on Obsla (“no nzEMC without
nzrm <<support>>") would then translate to this principle: “Zero-
EMC dichotomy (in two opposite-sign eEMCs) <<sine-qua-non-
ly>> needs a simultaneous energetic dichotomy between positive
(total) rest energy/mass and negative-energy gravitational
attractive force (obviously associated with a negative-energy
electromagnetic attractive force between those eEMCs resulted
from the dichotomy of that initial zero-EMC of the local ZEV)”. In
other words, EMC dichotomy seems to be produced only by mass-
gravitation dichotomy (MGD). Important note (1). However,
because the electron (/positron) is the lightest known EM-charged
EP (with the electron neutrino being much lighter but EM-neutral),
nature has to use a subtype of MGD with sufficiently large

massic/energetic gradient (measured by EEPS (: ZmEPCZ)) to

produce a VPAP composed of two EPs with opposite nzEMCs.
Important note (2). The boson-fermion dichotomy also sine-qua-
non-ly depends on MGD and that is why MGD appears to be the
“most” fundamental dichotomy and phenomenon in nature (and
thus in physics too).

**

A strong zero-enerqy hypothesis (ZEH) assigned to any
VPAP of any EM-charged/non-charged EPs. Based on Obsla,

(with Eph =hc/ A being the energy of the virtual photon with a

specific maximum wavelength A necessary and sufficient for
creating that VPAP at rest) AND the negative energy of both
gravitational and electromagnetic forces (F) of attraction between
those two EPs (of that same VPAP)

Er =—(|Eq|+|Eq)(<03) Ey =GMgp? /1

the gravitational force (GF) (acting between those two point-like
EM-charged EPs composing that same VPAP) and

, with being

being the electromagnetic(electrostatic) force

Eq = keQEP2 I

(EMF) (acting between any two point-like EM-charged EPs
composing a VPAP at rest): G(; 6.674><10_11m3kg_1s_2) is

the universal gravitational constant and

[3] with the reserve that virtual EPs do not necessarily carry exactly the same rest
mass/energy as their corresponding real EPs, although they always conserve energy
and quantum angular momentum. Because vacuum is permeated by quantum
fundamental physical fields (FPFs) like electromagnetic field (EMF), strong nuclear
field (SNF), Higgs field (HF) etc., VPAPS are actually created by the splitting of the
virtual bosonic carriers/propagators (and quanta!) of those fields (the photon, the
gluon and the Higgs boson [Hb] respectively) which bosons are firstly “extracted”
from (created out of) the vacuum by EMF, SNF or HF and then secondly split in
various types of VPAPs. For example: (1) a virtual electron-positron pair is
generated by a virtual photon (quanta of EMF, which “photonic” quanta is extracted
from the vacuum by EMF and then splits to a VPAP); (2) a virtual guark-antiquark
pair is generated by a virtual photon (as described by photon structure function) or a
virtual gluon (quanta of SNF, which “gluonic” quanta is extracted from the vacuum
by SNF and then splits to a VPAP); (3) HF also creates/extracts Hbs out of the
quantum vacuum, which Hbs further split in various types of VPAPs. The existence
of VPAPs was proved by both static Casimir effect (CE) and dynamic CE (even
creating real photons from virtual photons [URL2]). Note. The collision of the two
EPs (an EP and its anti-EP forming that VPAP) re-create the initial virtual boson
once again (which boson may then re-split and so on) so that both the number of
“creator” virtual bosons and the number of “created” VPAPs are actually in a
dynamical equilibrium per unit of spacetime.

we launch a zero-energy hypothesis (ZEH) (essentially an
ambitious speculative extension of the famous zero-energy universe
hypothesis [ZEUH] updating ZEUH to an extended ZEUH variant
[16]), which ZEH has three co-statements.

ZEH’s 1%t co-statement (ZEH-1) and its _implications.
Presuming the gravitational and electrostatic inverse-square laws to
be valid down to Planck scales and considering a VPAP composed
from two electromagnetically-charged EPs (CEPs) each with non-

_ 2 ;
zero rest mass Mgp and energy Ep = MEpC™, electromagnetic

charge and  negative  energies of  attraction

Oep
2 2 :
Eg =—GMgp” /1 and Ey=—k,|qgp| /T, the first co-
statement of ZEH is expressed as:
Egps +Ep =0 Eeps :|EF|
which is equivalent to (see below)

2
e =Gmgp” /1 +|E

which, by dividing both terms with mEP2 , is equivalent to
(see below)

=G/ +|Eq|/ mgp?

= (1a),

2mgpc? q‘ (1b)

2¢? mEP[ (1c)

:Eph/mEPzJ
which is equivalent to (see below)
=26 /(G /1 +|Eq| I mgp?)

(1d)

mEP(:ZcszPZIEph)

Because the spectrum of nzrms Mgp of all known EPs is

quantized (with the left term Mgp of the equation 1d [Eq.1d]
taking only specific discrete values), ZEH automatically implies
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def

. def.
that both |@y = G/r| and |g = ke /T

(which compose the

right term of Eq.1d, with

and

2 2
Eg =dgMep Eq=¢20ep”|)
are actually quantized and can only take discrete values:
furthermore, quantized ¢, (=G/r) and ¢ (=k/r) also

imply that G, kg, r(and Eph (: hc/r) implicitly) can only

take discrete quantized values, all values organized in six sets (each
not necessarily but most probably containing distinct elements
only) and all sets found in bijective relation to one another (with

Gi, k baiy (=Gi /1), ¢e(i)(:ke(i)/ri) and

Eph(i)(= hC/ri) all having the same generic integer index

i Kegiyr i

which marks their reciprocal bijective correspondence: for a finite
number or types of EPs, the indexes n and i are also finite [see next

sets]):
G E{Gl(: Gmin)’GZ’GS'“'Gn (: Gmax)},
ke € {ke(l) (= Keqmin ) Kegay ey - Kegoy (= Kemar )} '
re {rl(: Fin )+ 120 Bt (= e )}
by €16, 11,6, 11,,Gy/15,..G, /1, )
b € {ke(l) 16 Koy I T Koz I TaseeKegy ! rn} and

Eon G{Eph(l)’ Eone): Eph(3)""Eph(n)} (le)

*

ZEH’s 2" co-statement (ZEH-2) and its implications. ZEH-
2 specifically (and ambitiously) interprets the six sets based on the

existence of the bijective functions G; = f (rl) ke(i) =f (r,)

which imply that each of the six sets (previously defined) contains
distinct (non-redundant) elements only. Furthermore, ZEH

specifically interprets this implication in the sense that Mgp s
quantized in the group of all known nzrmEPs because both ¢g and
@ are actually quantized (because G, K, and r can only take

reciprocally bijective discrete quantized values) and the rest mass
of any nzrmEP Mgp is actually a function of these two quantized

¢g and ¢, ratios; this important prediction/interpretation of ZEH

is assumed as ZEH’s 2nd co-statement which also defines Mep

as the solution of the next simple and elegant quadratic equation
with unknown X(: mEP) (equivalent with ZEH’s Eq.1b as both
derived from Eq.1a):

¢ G —(2c2)x+¢quP2 =0

(22)

Eq.2a is easily solvable and has two possible conjugate

c* > ¢4 0ep” 2 0|:

solutions which are both positive reals if

redef . c2 + lc4 _¢g¢quP2
Mep (=X) = (2b)
ZEH é
g
The realness condition |c* Z¢g¢quP2 >0| implies the

existence of a minimum distance between any two EPs (composing

Foin =|0ep|y/Cke /€% =107M 5, | (for

the same VPAP)

qu(ge)e{ei %e,t%e} and with |y, being the Planck

for distances lower than T

length): obviously, min the previous

equation has only imaginary solutions X(: mEP) for any charged

EP; by this fact, ZEH offers a new interpretation of the Planck
length, as being the approximate distance under which charged
EPs cannot have rest masses/energies valued with real

numbers; because ke is actually slightly variable with the

energy/length scale and currently defined as a function of the
running coupling constant of the electromagnetic field (EMF)

(varying with the energy scale E) «(E)™ such as
ke(E)=a(E)hcle®,

min can be generalized as

Min (E)z (qEP /e) Ga(E)hC /C2(and can slightly vary as

such). Note that 1.

strong force (implying color charge) and/or weak force (implying
weak charge) between any quark (or gluon and/or leptons coupling
with the weak field) and its antiparticle (composing the same
VPAP): however, these potential corrections are estimated to only

slightly modify I (E) values so that they’re not detailed this

paper. Important note. I ..

radius” of any EP, which is defined as the minimum surrounding
radius/length needed for any conceivable real of virtual EP to
spontaneously pop out from the vacuum at the first place: in this
new light, spacetime can be regarded as being continuum and
granular/quantized in the same time because it allows a smooth
length/size transition between macrocosm and microcosm but

doesn’t allow any two virtual/real EPs to pop out closer than

can be additionally corrected to include the

can be regarded as a “practical

r. .

min
Both conjugate solutions (2b) of Eq.2a reconfirm that,

because Mgp has discrete values only, ¢G (plus

2\ . .. 2
Eg (=¢GmEP ) implicitly) and ¢, (plus Eq (=¢quP )
implicitly) should all have discrete values only. More
interestingly, for all neutral EPs (nEPs) with (gp =0C (which

implies ¢g¢quP2 =0)and r>r

min (> Om), Eq.2b predicts

% the leading log approximation of & ( E) , which is only valid for large energy

2/(37) ]

scales E >> E,, with f(E)=1In |:(E/ Ee) and

2\. .
Ee (= meC )IS the rest energy of the electron/positron
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that Mgp may take these two conjugate solutions: (1) a non-zero

c? +\/C—4 _ 202(
dq dq

case of all three types of neutrinos, the Z boson and the Higgs
boson) AND (2) a zero (positive) value

2 —c*

g

positive value > Okg) (like in the

Mep =

Mep = =0kg| (like in the case of the gluon and the

photon which both have zero rest mass Mgp (= Okg) and are

assigned only relativistic mass/energy by the Standard model (SM)
of particle physics, implying that both travel with the speed of light
in vacuum).
*
ZEH’s 3" co-statement (ZEH-3) and its implications. ZEH-
3 co-states that the two conjugated elementary mass solutions

Mep = (C2 i\/C4 _¢g¢quP2 )/¢g

equation) actually define a boson-fermion pair (with conjugated
masses) called here “conjugated boson-fermion pair” (CBFP).
ZEH-3 actually conjectures a new type of boson-fermion
symmetry/”mass-conjugation” based on ZEH’s main guadratic
equation (with partially unknown coefficients): ZEH-3 mainly
predicts 2 distinct types of massless neutral fermions (with zero
rest mass, which may be the main constituents of dark matter and
dark energy) AND an unexpected profound bijective connection
between the three types of neutrinos and the massless bosons
(gluon, photon and the hypothetical graviton) (see next).

For the beginning, let us start to estimate the values of ¢g for

(of ZEH’s main

the known EM-neutral EP (nEP). For (gp =0, the conjugated
solutions (Eq.2b) simplify for any nEP such as:
redef . 02 + C2

(2c),

m =
nEP ZEH &,

estim. o2 4 o2

resulting ¢g (2d)

(nEP) ZEH
Mnep

Focusing on Higgs boson and Z boson and their ZEH-
predicted correspondent/conjugated massless fermions. In a

first step and noting as U (: mzkg _13_2) the unit of measure of

dy (: 2¢? | mnEP)’ ZEH directly calculates/estimates ¢g(nEP)

for the Z boson (Zb) and Higgs boson (Hb) which have known
nzrm such as:

(32)

2 ~ 1042
By(zm) = 2C /'my, =10™u

By i) = 2¢? I my, =8x10*u| (3p)

ZEH-3 states (and predicts!) that both Zb and Hb have two
distinct correspondent/conjugated massless neutral fermions called

the “Z fermion” (Zf) (which shares the same ¢g(Zb) (; 1042u)
with Zb) and the “Higgs fermion” (Hf) (which shares the same
¢g (Hb) (; 8><1041u) with Hb) with zero rest masses (calculated

by using the previous Eq.2c¢) (thus both moving with the speed of
light in vacuum and possessing only relativistic masses instead of
rest masses):

M :(cz —cz)/¢g(2b) =0kg| (3c)

(3d)

My = (c2 —cz)lqﬁg(Hb) = Okg

Note that, in the case of Hb-Hf and Zb-Zf pairs, ZEH cannot
estimate the common/shared ¢e(2b”) and ¢e(Hb/f) ratios,

because the generic ¢g ¢quP2 product is nullified by g, =0C
of both Zb and Hb.

Focusing on all three types of neutrinos, photon, gluon and
hypothetical graviton. In a second step, ZEH-3 estimates the

lower bounds of ¢g(nEP) for all known three neutrinos, as
deducted from the currently estimated upper bounds of nzrm of all
three known types of neutrino: the electron neutrino (en) with nzrm
Mg, <16V /c?, the muon neutrino (mn) with nzrm

Mp, <0.17MeV /c? and the tau neutrino (tn) with nzrm
My, <18.2MeV /¢*:

Dy (en) (> 2c? /men) > (; 1053u)

(4a)

Py (mn) (> 2¢% | mmn) > (z 6><1047u) (4b)

(4c)

Boimy (> 267 1My ) > (2 6x100)

For now, obviously, ZEH-3 cannot directly estimate the exact

values of ¢, epy for the photon (ph) @y (=0/ mph) and

the gluon (gl) ¢g(g|)(=0/mg|) due to the division-by-zero

error/paradox generated by M, =0kg and m_ =0kg (with

g
photons and gluons possessing only relativistic masses thus having
zero rest masses).

Important co-statement (and prediction) of ZEH-3 on the
hypothetical graviton and the possible profound connections by
“conjugated symmetry of masses” (CSM) between the known
neutrinos and the known bosons plus the hypothetical graviton.

However, ZEH-3 additionally co-states that ¢g(ph) and ¢g(g|)

may also have very large values (corresponding to incredibly light
photon and gluon, with incredibly small hzrm which may create the
illusion of massless EPs possessing only relativistic
masses/energies, possibly an illusion created by the lack of EMC in
the case of both the photon and the gluon), so that these large

values (of ¢g(ph) and ¢g(g|)) may actually be the same with
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¢g(en), ¢g(mn) and ¢g(m). More specifically and ambitiously,

ZEH-3 additionally states that and that there

Pa(pn) > Pa(an)
also exists a incredibly light/massless graviton (gr) defined by

Po(ar) > g(ph)(> g(g.)) so that:

Botan = Bo(eny (> 1:1x10%0)| 5a)
By(om) = Fyqy (> 6x10"u) | 50)
Botaty = o (> 5:6x10%u)| (50)

Note that, in the case of gl-tn, ph-mn and gr-en pairs, ZEH
cannot estimate the common/shared ¢e(g|/m), ¢e(ph/mn) and

¢e(gr/en) ratios, because the generic ¢g¢quP2 product is

nullified by zp =0C of gl(&tn), ph(&mn) and gr(&en).
Focusing on the electron, muon, tauon and their ZEH-

predicted correspondent/conjugated (super-)heavy bosons. In a
3" step, ZEH-3 states that W boson and the electron are form a

conjugate boson-fermion pair with rest masses
2 4 2

me:(c —\/c _¢90N/e)¢e(w/e)qe )/¢g(W/e) and

=(c?+ [c* =41 211 ¢ Th

My g (W /7e)Pe(w 7e)de g (Wie) |- e

common term \/04_¢g(\N—e)¢e(\N—e)q62 of both rest masses
My )

2
me +my = 2¢ /¢g(w/e)

(mg and disappears when summing

, from which their common/shared

ratio can be reversely estimated as

Pawie)
Bourey =267 1 (Mg +my, ) =1.25x10%u,

which is

relatively close to ¢g(Zb)<E 1042u) and ¢g(Hb) (; 8><1041u).

The other ¢e(W/e) ratio can be also reversely estimated from both

my (or me) and ¢g (Wie) as
2 2
4 2 4 2
y ¢ ‘(”\N%M/e)“’ ) ¢ ‘(C ~Me gome))
e(W/e) — 2 - 2
Py re)%e Py re)%e
= 6.4x10°*NmC ™2

Furthermore, ZEH-3 additionally co-states that, because the
muon_ (m) (with rest mass m,, =106MeV /02) and tauon (t)

(with rest mass m, =1.78GeV /C2) are essentially 2 excited

5

(charged) states of the electron, the W boson may also have two
excited charged forms called here “W-mu” (Wm*") and “W-tau”
(Wt*") correspondent to the muon and the tauon respectively, with

than Wb Mum (> my ) and

shared/common

larger  rest

Mo (> My > My )
¢g(\Nm/m) (< g(W/e)) (shared by both Wm and m) and

masses

AND ratios

¢g(\Nt/t) (< g (Wm/m) < gOW fe) ) More specifically and exactly

(similarly to the deduction/prediction of ¢g(W/e)(:1 25X1042uJ),

ZEH-3 states the following equalities:

my (Mg, / M) =16.6TeV /¢ (>>my, )| (6a)

Mym
My, =My, (M, /mg) = 279.6TeV /c?(>>m,, )

(6b)

¢g(W/m) = 2c? /(mm + me)E 6.1x10%%u| (6c)

By =267/ (Mg +my, ) =3.6x10%u| (6d)

The other ¢e(W/m) ratio can be also reversely estimated from
both Mam (or My) and ¢g (W/m) as
2 2
4 2 4 2
4 _C _(m\Nm¢g1(\N/m)_C ) _C _(C — My, g(\N/m))
e(W/m) ~ 2 - 2
¢g(\N/m)Qe ¢g(w/m)qe
=1.3x10” NmC ™2

The other ¢e(W/t) ratio can be also reversely estimated from

both Myt (or m;) and ¢g (Wi as
2 2
4 2 4 (.2
y ¢ _(m\Nt¢g(\N/t)_C ) ¢ ‘(C ‘mt¢g(th))
e(Wit) = 7 = 7
¢g(\/\//t)Qe ¢g(w/t)Qe
~2.2x10%NmC 2

The ZEH-3-predicted super-heavy Wm and Wt bosons (which
are much heavier than the Higgs boson) may possibly explain the
mass of Hb (by a mechanism similar to the Higgs mechanism) but
may also indicate/suggest the existence of a 4™ generation of quarks
(4GQs) even heavier than Hb: the search for new heavy 4GQs is
still the subject of active research at the LHC today [URL1, URL2,
URL3], even if all searches for 4GQs until present have failed;
Sheldon Lee Glashow and James Bjorken predicted the existence of
a 4th flavor of quark (which they called “charm”) which allowed
for a better description of the weak interaction and implied a mass
formula that correctly reproduced the masses of the known mesons
[URL]. However, the ZEH-3-predicted Wm and Wt are so heavy



https://en.wikipedia.org/wiki/Muon
https://en.wikipedia.org/wiki/Tau_(particle)
https://en.wikipedia.org/wiki/Higgs_boson
https://en.wikipedia.org/wiki/Higgs_mechanism
https://cerncourier.com/a/boosting-searches-for-fourth-generation-quarks/
http://pdg.lbl.gov/2008/listings/q008.pdf
http://pdg.lbl.gov/2008/listings/q009.pdf
https://en.wikipedia.org/wiki/Quark#Classification

that they most probably would generate quarks significantly heavier
than Hb (thus making them very improbable to be generated at
LHC in the near or medium future).

Focusing on the three generations of quarks. In a 4™ step,
for dealing with the known quarks, we propose two ZEH-3 main
variants (a & b), but also some secondary ZEH-3 variants (c, d, e):

(1) ZEH-3a which states that ALL EPs organize in boson-
fermion mass-conjugates (as initially stated and previously
applied on all known non-quark EPs) which may imply that each
quark in part has its own correspondent boson mass-conjugate
(named here “quark-boson”, because its has the same fractional
charge as its mass-conjugate quark); however, ZEH-3a doesn’t

allow to directly estimate the ¢g and ¢, ratios for each (quark-

)boson-quark pair, because the true existence of these theoretical
quark-bosons (and their rest masses) is uncertain: other authors
have also considered the existence of quark-bosons (bosons with
fractional electromagnetic charges) [URL1a, URL1b].

(2) ZEH-3b which states that ALL EPs EXCEPT quarks
organize in boson-fermion mass-conjugates (as initially stated
and previously applied on all known non-quark EPs): quarks with
the same fractional charge however (which are aligned horizontally
in the particles table of the Standard model), are stated by ZEH-3b
to be actually conjugated in fermion-fermion (quark-quark) pairs
like up-charm quarks [ug-cq] pair (of conjugates), down-
strange quark [dg-sq] pair, top-“X top” quark (tg-Xtq) pair
and bottom-X_bottom quark (bg-Xbq) pair, with X _top quark
(with £2/3e electromagnetic charge [emc]) and X_bottom quark
(with +1/3e emc) composing the predicted 4" generation of
quarks (as also previously suggested/indicated/predicted by the
ZEH-3 predicted “Wm” and “Wt” super-heavy bosons); ZEH-3b
has the advantage to can directly estimate these common/shared

ratios: ¢g(u/cq) & ¢e(u/cq) (shared by up-charm quarks pair) and

¢g(d/sq) & ¢e(d Isq) (shared by down-strange quarks pair); for

the up-charm quarks pair (of conjugates) we have

2
mu + mc == 2C /¢g(U/Cq)

can

, from which their common/shared

ratio be reversely estimated as

Py (ulca)

2 ~ 43 .

the other

¢e(u/cq) ratio can be also reversely estimated from both Meq (or

muq ) and as

Py (uica)

c! _(mcq¢g(u/cq) ~c )2 _ c _(CZ B muq% (ulcq) )2

2 B 2
¢g (u/cq) (% Qe ) ¢g (u/cq) (% Qe )

~6.4x10° NmC ™

for the down-strange quark pair (of conjugates) we have

¢e(u/cq) -

My + Mg =202/¢g(d/sq) , from which their common/shared

ratio can be reversely estimated as

Py (disq)

2
b = 267 (Mo + Mg

~10%5|-
=10™u|: the other ¢e(d/sq)

ratio can be also reversely estimated from both mdq (or Mgq ) and

Py (isa) as
4 22 4 (2 2
y ¢ _(m5q¢g(d/sq) -C ) ¢ _(C - mdq¢g(d/sq))
e(disq) — 2 = ) _
¢g (d/sq) <% qe) ¢g (d/sq) (% Qe) ’
= 5.1x10°°NmC ™

(3) ZEH-3c is a variant of ZEH-3 which combines ZEH-3a
and ZEH-3b: more specifically, ZEH-3c states that only the two
generation of quarks may be actually reciprocally conjugated in
fermion-fermion (quark-quark) pairs like up-charm quarks pair
(of conjugates), down-strange quark pair (a statement similar to
ZEH-3b); distinctively from ZEH-3b, ZEH-3c states that the 3
generation of quarks may actually be conjugated with two unknown
quark-bosons called “top-boson” (Tb) (with +2/3e electromagnetic
charge [emc], which conjugates to the top-quark) and “bottom
boson” (Bb) (with +1/3e emc, which conjugates to the bottom-
quark);

(4) ZEH-3d is a variant of ZEH-3 (distinct from ZEH-3a)
which deals in a specific manner with those EPs defined as excited
states of other lighter EPs (with needing a 4™ generation of quarks):
more specifically, ZEH-3d states that the muon (m) and the tauon
(t) (which are considered two distinct excited states of the same
electron) could be actually reciprocal conjugates (thus not
necessarily conjugated with other two [previously predicted]
bosons [heavier than the W boson]: Wm and Wt), so that

My, + My = 2¢% 1 ¢ from which their common/shared

g(m/t) |
¢g (m/t) ratio can be reversely estimated as
¢g (mit) = 202 /(mm + My ) = 5-36X1043U ) which is

approximately 15-20 times larger than ¢g(zb) (;1042u) and

¢g(Hb)(;8x104lu>. The other ¢e(m/t) ratio can be also

reversely estimated from both m; (or m,) and ¢g(m/t) as

2 2
4 2 4 (.2

_c —(mtgbg(m,t)—c ) _c —(c -Mmy, g(m,t))
¢e(m/t) - 2 - 2

¢g (m/t)qe ¢g (m/t) qe

~1.2x10%" NmC™

Furthermore, ZEH-3d states that the 1% generation quarks (the up-
quark [uq] and the down-quark [dq]) may be actually conjugated
with two distinct quark-boson (the “up-boson” [Ub] with emc
+2/3e [conjugated to uq] and the “down-boson” [Db] with emc
+1/3e [conjugated to dgq]) AND the other two quark generations
(the charm-quark [cq]&top quarks [which are considered two
distinct excited states of the same ug] and the strange-bottom
quarks [which are considered two distinct excited states of the same
dq]) may be actually reciprocal conjugates on horizontal so that

(and

Meq +Myg = 2¢? X Mgq +Myq = 2¢% 1 ¢

g(s/bq)

ratio (and

c/tq)

respectively), from which their common/shared ¢g (c/tq)


https://www.preprints.org/manuscript/201912.0391/v1
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¢g(5/bq) ratio respectively) can be reversely estimated as

2 ~ 41
Byeg = 267 1 (Meg +Myg ) =5.7x10% (and

2 ~ 43
Dy (sibg) = 2C /(mSq +My, ) =2.3x10™u

respectively): the

other ¢e(c/tq) ratio can be also reversely estimated from both m;

(or Meq ) and ¢g (c/tq) as

- c* _(Cz ~Megfy citg) )2

N 2
Pyci) (%)

c'- (mtq¢g (cltg) ~ c? )2

2
¢g (c/tq) <% qe)

~3.6x102 NmC 2

the other ¢e(5/bq) ratio can be also reversely estimated from both

¢e(c/tq)

Myq (or Mg ) and ¢g(s ba) as

* _(CZ ~Msafysiho) )2

¢g (s/bq) (% e )2

2
4 2
g ol ~(Mogfyeng —¢7) | ©
e(s/hg) — 2 -
By(siney (5 %)

~1.05x108 NmC 2

*

All the proposed pairs of EP mass-conjugates (as stated by
ZEH-3a, ZEH-3b, ZEH-3c and ZEH-3d) are illustrated in the next

table (each with their specific assigned ¢g and ¢, ratios).

7

(Table 1)

Table 1. The pair of conjugated EPs predicted by ZEH (mainly

by the sub-hypotheses ZEH-3a, ZEH-3b, ZEH-3c and ZEH-3d)

Boson Fermion Common/ Common/
(lcorresponde | (/corresponde shared ¢g shared ¢,
nt conjugate nt conjugate . atio of a
boson of a fermion of a ratio of a :
known known boson) |  conjugated S0 e
fermion) boson-f(-grmion boson-fgrmlon
pair pair
Non-quark EPs as treated by ZEH-3a and ZEH-3b
hypothetical electron é =¢ ?
graviton (gr) | neutrino (en) | ~9(@r) — g(en)
(spin-2 neutral (> 1 1><1053u)
boson, with '
color charge
only)
photon (ph) | muon neutrino = ?
(spin-1 neutral (mn) Baet = Py(m)
boson) (>6x10%u)
gluon (gl) tauon neutrino = ?
(spin-1 neutral (tn) ¢g(g|) ¢g(tn)
boson) (>5.6x10%u)
Z boson (Zb) | “Z-fermion” ?
(spin-1 neutral (Zf) Py(2b)
boson) (predicted ~10%y
neutral
massless %2-
spin fermion)
Higgs boson “Higgs- ?
(Hb) fermion” (Hf) Py (o)
(spin-O/scalar |  (predicted ~8x10%y
neutral boson) neutral
massless Y-
spin fermion)
W boson electron (e) ) ~ ) ~
Wi/e) — e(Wie) =
(Wh) (
(spin-1 1.25x10%u | 6.4x10*F™
charged
boson)
“W muonic- muon (m)
boson” (Wm) ¢g (W/m) ¢e(W/m)
(predicted ~6.1x10%%u | 21.3x107F*
charged 0/1-
spin boson)
with
Eym =
16.6TeV
“W tauonic- tauon (t)
boson” (W) ¢g (WIt) ¢e(W/t)
(predicted ~3.6x10%u | 22.2x10%F 1
charged 0/1-
spin boson)

with



https://en.wikipedia.org/wiki/Color_charge

8
- charm quark | top quark (t
E\Nt = (qu) Pa ( q) ¢g (C/tq) ¢E(C/[q)
279.6TeV ~57x10%ul 236x10%F
Quarks (only) as treated by ZEH-3b
up quark (uq) charg c;uark Bowiea) ¢e(u/0q) strangszgquark botto(r;q?uark Py (s/ba) ¢e(s/bq)
) =7.8x10%u | =64x108F =22.3x10%0 | L1 05,108
down quark | strange quark )
(dq) (sq) g(d/zg) ¢e(d/sq) i
=10"u | =51x10%F? . .
top quark (tq) | “X-top quark” 5 5 (Table 2) All the proposed pairs of EP-conjugates (as stated by
Pd q —()%])— | ’ ZEH-3a, ZEH-3b, ZEH-3c and ZEH-3d) are also illustrated in the
( redi?:ted next table: as it can be seen from this next table, ZEH-3 transforms
+§ 136 quark the already “classical” 2D table of EPs (from the Standard model
- frorﬂ a [SM] of particle physics) in a 3D structure/table in which EPs are
hvoothetical grouped NOT ONLY in boson and fermion families/subfamilies,
4t|¥ peneration BUT they are also grouped and inter-related by an “underneath”
ofg uarks) relation of boson-fermion mass conjugation (or fermion-fermion
bott K “qu " 5 5 mass conjugation), all based on the same simple semi-empirical
0 o(rtr:qc)]uar u4ar_ ,,O ()?S; ) ' : quadratic equation proposed by ZEH.
(predicted
+1/3e quark
froma
hypothetical
4" generation
of quarks)
Quarks (only) as treated by ZEH-3c
k h k
up quark (ua) | ¢ argqq)uar ¢g (u/ca) ¢e(u/cq)
=7.8x10%u | =64x105F !
down quark strange quark )
(dq) (sq) g(d/z:) ¢e(d/sq)
=10%u | 251x10%F
“Top-boson” | top quark (tq) ? ?
(Tb)
(a predicted
+2/3e quark
boson)
“Bottom- bottom quark ? ?
boson” (Bb) (bq)
(a predicted
+1/3e quark
boson)
The muon, tauon and quarks (only) as treated by ZEH-3d
muon (m) tauon (t) ¢g /) ¢e )
~5.36x10%u | ~12x107F-
“Up-boson” | up quark (uq) ? ?
(Ub)
(a predicted
+2/3e quark
boson)
“Down- down quark ? ?
boson” (Db) (dag)
(a predicted
+1/3e quark
boson)

—



Table 2. The pairing of conjugated EPs predicted by ZEH and
marked by interconnecting arrows (mainly by the sub-
hypotheses ZEH-3a, ZEH-3b, ZEH-3c and ZEH-3d). Source of
image extracts:

https://en.wikipedia.org/wiki/File:Standard Model of Element
ary Particles.svg

<> (marks each pair of conjugates stated by ZEH-3a,
except quarks)

< - (marks each pair of quark-conjugates stated by ZEH-
3b)

» (marks each pair of quark/boson-conjugates stated

ZEH’s 4" co-statement (ZEH-4) and its implications. ZEH-
4 uses the minimum length/distance

"rmin (:|qEP| Gk, /c® ;10_1|PI)

particle-antiparticle pair (VPAP) to pop out from the vacuum at the
first place (as stated and predicted by ZEH for all rest masses to be
describable by real numbers with mass units) AND all the ZEH-3-
predicted dq and ¢, ratios (briefly listed in the first table of this

needed for any virtual

paper) to predict (pr.) the big G and Coulomb’s constant ke values

at scales r

min (;10_1IP|) comparable to Planck scale as

by ZEH-3c)
<-—--—» (marks each pair of quark/boson-conjugates stated
by ZEH-3d)

hypothetical

graviton (gr)
_~"(spin-2 neutral

) boson)
=22 MeVic? =128 GeVic? =1731cevie & 0
2 «-|-- _2/3_» C v 2% t * 0 Y
..... 12_> 1
« <-4 --1 S « _4
up charm ~top |-"photon |
=4.7 Mevic? =96 Mevic? ,~"’.z4.1e Gevicz o
Vs <-—---""p e 0
S « .~ D
- @O A @
down strangé bottom  gluon l
=0511 MeVic2 ‘—'lqg»ég'MeV/'cZ =1 7?68 GeVic? ryr—
-1 = & "o
electron |+~ tau i Z boson I
<1.0 eVic2 "':' <017 MeVicz -, .....:ié.z"'/’@wﬁ.z :j 150 39 GeVic?
0 0 ~ o amFtte.. &
. Ve V|- —- N L] N V!
electron muon n,otau i
neutrino neutrino ~neutrino W boson
=2.2 MeVic? ‘LJg—‘—-Hi :s\'.fermiori_” § =12497 GeVvle2
2 “Up-boson” (Ub) Hy i
» | |- _‘@ predicted +2/3e  (predicted heutrd ¢ H
quark boson) massless l/zisgim---i ---------
up fermion) ™. higgs
—47 Mevice «“Z-fermion” (Zf) & “Wm-boson”
L “Down- boson” (predicted neutrgf % ™, (Wm)
% d <+ > (Db) massless ¥2-spin” i '(spin-O/l charged
(a predicted +1/3¢e fermion) i 4 boson)
down quark
L “Wt-boson™ (Wt)
;spin-O/l charged
boson)
“X-bottom quark” =173.1 Gevie?
(Xbq) % “Top-boson” (Th)
(predicted +1/3¢4= = = T < = P predicted +2/3e
quark from a quark boson)
hypothetical 4" top
generation of
quarks)
“X-top quark” =418 GeVic2
(Xtq) » “Bottom- boson”
(predicted +236¢ =~ D €} --» (8D
quark from a (a predicted +1/3e
bottom

hypothetical 4"
generation of
quarks)

quark boson)

Gpr =g pr)min| @9 |Ke(pry = Pe(pr)min|  (se€ the next
table)
(Table 3)

Table 3. The predicted big G values G, :¢g(pr)rmin and

Coulomb’s constant values ke(pr) = ¢e(pr)rmin for all pairs of

conjugated EPs predicted by ZEH (mainly by the sub-
hypotheses ZEH-3a, ZEH-3b, ZEH-3c and ZEH-3d)

* %

Pair of Common/ G k
conjugated | shared ¢ i e
EPs ’ <:¢ r.)(=¢ r.)
and ¢, ratios g(pr)'min &(pr) min
Non-quark EPs as treated by ZEH-3a and ZEH-3b
hypothetical ) (o") =g (en ?
graviton (gr) 9tg g >2.1x10%'G
& electron (> 1.1x10%u
neutrino (en) '
?
photon (ph) - = ?
muon neutrino ¢g(ph) ¢g(mn >1.2x10%%G
(mn) (> 6x10""u)
?
gluon (gl) - = ?
tauon neutrino ¢g(g|) ¢g(tn) >1.2x10%°G
(tn) (> 5.6x10%u
?
Z boson (Zb ~ 16 ?
2502 | gy ~2.1x10%G
fermion” (Zf) ~10%y
Higgs boson ~1.7x10'%G ?
(Hb) & Pacrn) -
“Higgs: | ~gx10*y
fermion” (Hf)
W boson o =~
W/e) —
(Wh) & g(wie) 5 | 226x10°G | =10k,
electron (e) | 1.25x10™u
Bugwre) =
6.4x10%F !



https://en.wikipedia.org/wiki/File:Standard_Model_of_Elementary_Particles.svg
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“W muonic- ¢g Wim)
boson” (Wm) s | =13x10MG | =2x107%
& muon (m) | =6.1x10°°u €
¢e(W/m)
~13x10%"F?
“W tauonic- | ¢4 Wit
boson” (wp) | s | 27.5x10%G | =3.4x107"%k
&tauon () | =3.6x10%°u 1
¢e(th)
~2.2x10%F 1
Quarks (only) as treated by ZEH-3b and ZEH-3c
up quark (uq) | ¢
g(u/ca)
& charm ;s | 216x10%G | =10"%%,
quark (cq) =~7.8x10™u
¢e(u/cq)
~6.4x10°F
down quark )
d/s
(do) & W] 22141096 | 27.9x10 Pk
strange quark =10™u
s
(sa) ¢e(d/sq)

~51x10%F 1

The muon, tauon and quarks (only) as treated by ZEH-3d

mulon (m) & Doy 18 19
tauon (t N N ~
() ~ 5 36x10%0 =1.1x10°G | =1.9x10 k|
¢e(m/t)
~12x10%"F~
charm quark | ¢
g(c/ta)
quark (tq) =5.7x10™u
¢e(c/tq)
=36x10%F
strange quark By (siba)
sq) & bottom - 17 B 18
(g&ark (bg) | =23x10%u =4.7x10°G | =1.6x107"k
¢e(s/bq)
~1.05x10%F[*

*

Interpretation. From the previous table, one can easily remark

that ZEH predicts a big G which may increase (when decreasing the

length scale of measurement up to values
— 27 ~1n0n-1

Gor (= By(enyimin ) > 2.1x10°7G at 1 (2107, ) tength

scales (comparable to Planck scale): concomitantly (and

accordingly to the same table) and interestingly, ZEH predicts that

Coulomb’s  constant ke may drop down to values

Ke(pr) (: ¢e(W/m)rmin)510_21ke at the same length scales

(; 10_1IF,I )

Important observation. For the electron rest mass (me) at

close to Fnin

>>1T

macroscopic scales r( min) (for which Gpr;G) for

2
example, the keiez(; 4_2><1042) dimensionless ratio reaches
Gm,
almost 43 orders of magnitude (in favor of the keqe2 numerator):
interestingly, at Planck (PI) scales big G may grow by at least 27
orders of magnitude (up to Gp, = 10%'G )and K, may drop by at

least 21 orders of magnitude (down to ke(PI) ;10_21ke) which

2
KepiyJe

may bring the ratio 5

very close to 1; the Coulomb’s

Gpime
constant ke is currently defined as a function of the running
coupling constant of the electromagnetic field (EMF)
a(E)=ay/ (1~ (E))° so that k,(E)=ar(E)Ac/ge”: the
currently known o ( E) (which is currently predicted by its leading

log approximation [LLA] to can only grow when approaching
Planck energy/length scales EPI ) is thus alternatively predicted by

ZEH to actually slightly grow (as described by LLA) at first (when
decreasing the length scale) but then to drop significantly down to

ap :a(Epl) so that Ky pyy =aF,|7iC/qe2 (; 10_21ke)

which is equivalent to |ap, 210_21050 (which tends to the value

)

and indicates EMF to probably possess asymptotic freedom (like
the strong nuclear field was already proved to have).

ZEH-4 main statement. Based on the previous observation,
ZEH-4 states (and predicts) that the gravitational field (GF)
progressively grows in strength when approaching the

M i (510_1|P|) length-scale (up to Gp, ~10%"G) and the

electromagnetic field (EMF) slightly grows and then drops in
strength (when approaching the same .. length-scale) up to

of the gravitational coupling constant ¢ ;10_43050 =10

ke(PI) ;10_21ke reaching the following equality at I .~ scales:
2 . 2( e 12
Gp Mg :ke(Pl)qe (: meC rmm) )

As seen from the previous equation, ZEH-4 is essentially a
fundamental principle of electro-gravitational strength
balance/symmetry at Planck scales, a principle which allows (as

3 the leading log approximation of & ( E) , which is only valid for large energy

scales E >> E,, with f(E)=1In |:(E/ E, )2/(37[)]


https://en.wikipedia.org/wiki/Gravitational_coupling_constant
https://en.wikipedia.org/wiki/Asymptotic_freedom
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a sine-qua-non condition added to Heisenberg’s uncertainty
principle [HUP]) the existence of virtual particle-antiparticle
pairs (VPAPs) from the first place.

*

Deduction of ¢g specific to charged leptons (cl) plus ¢g

assigned to the W boson (Wh). At least in the case of all charged

leptonic EPs (clEPs), the previous EqQ.7 implies that
Py mcIEP2 = ¢eQe2 , S0 that Eq.2a simplifies to:
2 2 _
26, (cieryMaiep _(20 )mcIEP =0| (8a)

resulting (see below)

estim. (2

4, (8)

(cIEP) ZEH -4
Meiep

ZEH uses EQg.8b to alternatively estimate the specific
¢g(clEP) of all known clEPs (with known non-zero rest masses

[nzrm]) and of the W boson (Wb) (by extrapolation) with nzrm
My » SUCh as:

Boe) =€/ Me (2 9.87x10%u)

(9a)

Boqmy =€ 1 My (= 4.77x10%u)| (9b)
By =€ 1y (= 2.84x10%0)| (o0)
Boany =€/ My (= 6.27x10%u )| (o)

Deduction of ¢g (qu)

with nzZEMC ‘Qqu‘=%|%| and generic nzrm m

specific to quarks (qu). For all quarks

qu » the factor

2 2 2 2
ke(Pl)qEP <=GP|mEP ) becomes 4 K0 (=%Gp|mqu )

L . 2 2 .
which implies % @0 (= %¢g(qu)mqu ) and may be applied to
simplify Eq.2a resulting:

2 2 2 _
Py (qu) Mau _(20 )mqu + % P (qu)Mau” =0
resulting (see below)

tim. 2¢2
(qu) zEH -4 13/ My

(10a)

estim.

4, (10b)

ZEH uses Eq.10b to estimate the specific ¢g(qu

quarks with nzZEMC ‘qqu ‘ = %|qe| (the up-quark [ug] with nzrm

) of all known

Myq» the charm-quark [cq] with nzrm Megq and the top-quark

with nzrm mtq) such as:

2¢?

_ ~ 46
Pyua) = 13 My (—3X10 u)

(11a)

B ey =—1;fnz (25.4x10%u)| 1b)
9 illcq

- =—1;;2 (24x10"u)| (110)
9'cq

For all quarks with nzZEMC ‘qqu‘ = %|Qe| and generic nzrm
2 2
My, the factor ke(Pl)qEP (: GpMgp ) becomes
2(_ 2
%Ko (p1yOe <—%Gplmqu )
2 2 . ] .
¥% #:0e (:%%(qu)mqu ) and may be applied to simplify
Eq.2a resulting:
2 2 2 _
¢g(QU)qu _(ZC )mqu+%¢g(qU)mqu =0
resulting (see below)
i 2c? B c?
(Qu) zeH -4 % Mgy % Mgy

which implies

(12a)

estim.

?q (12b)

ZEH uses EQ.12b to estimate the specific ¢g(qu) of all known
quarks with nzZEMC ‘qqu‘:}é|qe| (the down-quark [dq] with
nzrm mdq’ the strange-quark [sq] with nzrm msq and the bottom-

quark with nzrm mbq) such as:

2c* (; 1.9><1046u) (13a)
q

Pa(c) =15, m

2¢?

_fC L 44
¢g(sq) B 195 Mg, (— 9.1x10 u)

(13b)

2¢2

Po00) = To,m (139

(; 2.2x1043u)

*
ZEH’s 5" co-statement (ZEH-4) and its implications. ZEH-

5 uses the same minimum length/distance

"rmin (:|qEP| Gk, /c? E10_1'P|)

needed for any virtual

particle-antiparticle pair (VPAP) to pop out from the vacuum at the
first place (as stated and predicted by ZEH for all rest masses to be
describable by real numbers with mass units) to predict a series of

practical (pr.) radii (rpr) for all known EPs and a finite maximum

allowed massic/energetic density in our universe (OU).
The main_statement of ZEH-5. For big G values to grow

progressively with a decreasing length scale ZEH-5

proposes/conjectures that BOTH the very large (but finite!)

rpr ,


https://en.wikipedia.org/wiki/Uncertainty_principle
https://en.wikipedia.org/wiki/Uncertainty_principle
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maximum G, = Gp, (> 2.1><1027G) and very small (but

finitel) r

min (ElO_lIPI) bijectively correspond only to the

electron neutrino (en) (with very small BUT finite rest mass
me, <leV / ¢?) which thus generates a conjectured maximum

(large but finite!) allowed (3D spherical) massic density in our
universe (OU) identified with the massic density of en (which is
predicted as significantly smaller than Planck density

Ppy = Mpy /15,3 210%kg m2).

Pou (max) = Pen >1.6><1071kg m=3

Furthermore, ZEH-5 ambitiously (and additionally)
conjectures that the pre-Big-Bang singularity (pBBS) was NOT
infinitely dense (thus wasn’t a true gravitational singularity

with infinite density!) but had a large-but-finite density PpBBS

equal to pg, (>1.6x1071kg m_S) OR in the [pen,ppl]

closed interval, thus being a

PpBBs = Pou (max) PpBBs € [pen , pPI]

being redefined as remnant ”crocks” of this pBBS and sharing
approximately the same unique density

quasi-singularity  with
with all EPs

or

(ZEH’s unique-density

Pep = PpBBs (: Pou (max))

conjecture [ZEH-UDC]).
Based on the previously defined ZEH-UDC, ZEH-5 also
proposes a simple formula for calculating the practical radii

rpr(EP) of any known type of known/unknown EP with non-

zero rest mass:

>

~ 3
I’pr(EP) = in ¥V Mep /men

(14)

For example, the previously formula predicts that the Higgs
boson (Hb) has a practical radius with a lower bound defined by

~ 3 ~ 3
rIOF(Hb) = Tonin ¥/ Mub I mg, =5x10 M in

known/unknown EPs with non-zero rest masses smaller than My

, with all the other

having their practical radii approximately in the closed interval
3
[rmin,5><10 rmin]
ZEH-5 also states that known/unknown EPs with non-zero rest
masses larger than Mg, and practical radii larger than I ..
correspond to smaller big G values Ggp < Gyay (: Gp ): more

specifically, ZEH-5 actually generalizes ZEH-4 for any EP my
stating that:

2 o 2
GepMep” = 2mgpC Morepy | (for neutral EPs) (15a)

and (see below)

2 2(~ 2
GepMep Zke(EP)qEP (: MgpC rpr(EP)) (for charged EPs)

(15b)
Based on the previous two equations, the big G values
corresponding to each practical radii in part (of each type of EP in
part) can be reversely deduced as:

2
2c rmin 3 mEP
Mep | Mey

and (see below)

(for neutral EPs) (16a)

2
c c rmin 3 mEP

— ~
pr(EP)
Mep Mgp | Men

()
m
o

1

(for charged EPs) (16b)

The growth of big G (which is predicted by ZEH to be
inverse proportional to the length scale). To illustrate the growth

of GEP with the decrease in the length scale measured by I’pr(EP)

ZEH-5 proposes the double-logarithmic ratio
log,, (Gep /G)

I’pr(EP) / rmin

fep =109 which is graphed next.

f EP

1.? \
0.5 \

enn%:\e ug dg tn sg m cq t bg Wb Zb Hb tq

f EP

-0.: \
-1-.5 \_‘\
., .

-2.5

N

EP

Figure 1. The variation of fEP with rpr(EP) which illustrates

the increase of big G (GEP) values when the practical radius
rpr(EP) (of each EP type in part) decreases, with all known

EPs (with non-zero rest masses) being arranged in the
ascending order of their rpr(EP) values (from left to right). The

rhombic blue points from this graph (indirectly) correspond to
each GEP value (assigned to each type of EP) and the segments

between each any two adjacent points (indirectly) correspond
to each ¢g(EP) (assigned to the EP that corresponds to the left

rhombic point of each segment in part).

**
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Final conclusions of this paper. What distinguishes ZEH is
actually the contrast between its simplicity and the
richness/diversity of explanations, correlations and predictions it
offers. The author of this paper resonates to Dirac’s vision on the
importance of mathematical beauty in physical equations: “The
research worker, in his efforts to express the fundamental laws of
Nature in mathematical form, should strive mainly for
mathematical beauty [...]It often happens that the requirements
and beauty are the same, but where they clash the latter must take
precedence.” [URL]; “A theory with mathematical beauty is more
likely to be correct than an ugly one that fits some experimental
data” (as he claimed in 1970 when referring to the renormalization
of quantum electrodynamics which was Dirac’s paradigm of a
mathematically “ugly” theory) [URL].

Zero is not only a number, but the symbol of both Nothingness
and Everythingness (because all positive and negative numbers can
be regarded as "born™ in pairs from the same Zero to which they are
symmetrical): furthermore, zero not only plays an essential central
role in mathematics, but it also has a central role in physics and is a
fundamental link between these two sciences, in the context of a
possibly valid zero-energy universe theory (ZEUT).

*k*k
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