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Abstract
(with some highlighted abbreviations further
used in this paper)

This paper proposes a Modular Universe toy-model (MUTM)
predicting all elementary particles (EPs) to be actually quantum
black-holes (QBHSs) (gravitational quasi-singularities) governed by
self-gravity and self-antigravity.

This paper continues (from an alternative angle of view) the
work of other past articles/preprints of the same author in physics
(cited in anti-chronological order, from the latest to the oldest) [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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41].

*k*

I. The main section of this paper

Observation no. 1 (Obsl) on the modular organization
pattern of our universe. One may easily note that all physical
objects (POs) of our universe (OU) generally organize in generic
modules: elementary particles (EPs), hadrons, atomic nuclei,
atoms, molecules, planet, stars, solar systems, galaxies, clusters of
galaxies etc.

In the case of any such physical module (PM) there are both:
(1) forces/fields (FFs) favoring the existence of that module
(having a resultant FF that is coined here as a “pro” FF and named

Fp) and (2) FFs that opposing to the existence of that module

(having a resultant FF that is coined here as an “anti” FF and
named Fp). In the case of a hadron for example, F, is the
resultant of all the strong nuclear FFs acting inside that hadron plus
the electromagnetic attractive FFs between its quarks plus all the

FFs from outside that hadron that may also favor (at least
temporarily) the existence/durability in time of that hadron (as a

unitary spacetime-energetic entity): contrarily, F, is the resultant

of all the electromagnetic repulsive FFs between its quarks plus all
the forces from outside that hadron that may also oppose (at least

[1] Email: dr.dragoi@yahoo.com

[2] Main pages: dragoii.com (CV: cvrg.dragoii.com), orcid.dragoii.com,
arxiv.dragoii.com, rg.dragoii.com, academia.dragoii.com, vixra.dragoii.com,
gsj.dragoii.com

temporarily) to the existence/durability in time of that hadron. The
same for any atom, molecule, planet, star etc.

Both Fp and F, are stated to be functions of a linear distance
d suchas F,(d) and F,(d) . The linear average diameter of any

PM dm is defined to be that relatively specific distance at which
Fp(dy) and Fy(dy,) reach equilibrium so that:

(1a)

Fo(dm) = F(dpn)

In other more succint formulation, any specific PM with
generic size dm exists in OU because FFs that keep it unitary (as a

resultant F(dy,) acting in a specific and approximately spherical

3
4 dn S ;
volume measured by % 7 ) reach an equilibrium with the

resultant F,(d,,) of all the other FFs that tend to “tare apart” that

PM, at that specific size scale dy, .

**

Hypothesis no.1 (Hypl) — the main pillar of this Modular
Universe toy-model (MUTM) generalizing Obsl as an
organizing pattern for all objects in OU. Hyp1l is based on Obsl
and generalizes it so that EPs are also stated to be such generic PMs

governed by the same generic F,(d,) and F,(dy,) reaching

equilibrium at generic elementary distance de so that:

Fp(e) (de) = Fa(e) (de)

(1b)

There are many known forces that may organize in a resultant
Fa(e) (de) which “unsuccessfully” tend to “rip” any generic EP:

however, there any known critical (cr) resultant

Fa(e)(cr) (de) observed to “tare apart” any known EP (and that is

isn’t

why the known EPs are called “elementary”). However, the fact
that such critical Fa(e)(cr) (dg) wasn’t observed yet (by natural or

experimental means) doesn’t obviously mean that this cannot exist
at all.
The Large Hadron Collider (LHC) collide protons (with

diameter dp leflSm) up to energies E, .~ =13TeV, thus

E
developing collision forces F 4~ :%EIOQN . The fact
p

that no EP decomposition was observed for FLHC means that, if

Fa(e)(cr) (dg) truly exists, then it can be applied the inequality:

~1n9
I:a(e)(c:r) (de) > I:LHC (Z 10 N) (1c)
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On the other hand, there is no known F_ ., (d.) opposing to

pe)
F_ e and to the theoretical/hypothetical Fa(e)(cr) (de) (> 10°N ) :

if it truly exists as a finite-strength FF, this F_ \(d.) would

p(e)
obviously act in the absence of any FLHC too and would also

imply the existence of both a finite Fa(e)(cr) (do) = Fp(e)(de)

(>109N) and a finite (and non-infinitesimal) de(<<dp)
distance of strength-equilibrium between Fa(e)(cr)(de) and
I:p(e)(de)-

If Fp(e) (dg) exists and acts on a generic “unstressed” EP at

rest it should be an attractive FF acting “inside” that EP, but with
a force-direction from outside to inside that EP (preventing the
decomposition of that EP): however, for this force to not produce
an ad-infinitum implosion of that EP (generating a singularity), it
also implies the existence of a counteracting generic repulsive FF

Fa(e) (dg) also acting inside that EP, but with a force-direction

from inside to outside that EP so that Fp(e) (de) = Fa(e) (de) (as

stated by equation 1).

Hyp1l defines F_ . (de) as being actually a very strong self-

p(e)
gravity (sg) Fgy(de) = Fp(e) (dg)and Fa(e) (dg) to be actually a
very strong self-antigravity (sag) Fgyg (de) = Fa(e) (dg) and

predicts that all EPs with non-zero rest mass could be actually
quantum black-holes (QBHs) with finite non-zero and non-

infinitesimal diameters d, dominated by both Fyy and Fgy

which reach their equilibrium of magnitudes at d, so that:
I:sg (de) = Fsag (de)

(1d)

To prevent any singularity, Hypl additionally defines sag of
any EP to increase exponentially with a decreasing de so that any

attempt to compress that EP to a smaller size d, <d,
exponentially increases sag up to infinite, for example by the

de/d
e I:sag (de) :
Prediction no.1 (Predl). In this way, MUTM predicts that any

attempt to compress an EP (by using an arbitrary FF FLHC for

exponential function Fg,q (dy) =€

example) will make that EP to be exponentially “uncompressible”.
If both Fgy(dg) and Fgag(de) are much larger than

Fluc (E 10°N ) , then sg and sag are probably two “faces” of the

same very strong gravitational FF (VSGF) (possessing both an
attractive sg and a repulsive sag components) hypothetically
defined by an “elementary” gravitational constant scalar
Ge (>> G) much larger than the macroscopically measured big

G.
MUTM considers both sg and sag to be actually intrinsic
properties of spacetime itself.

2

*

Prediction no.2 (Pred2). MUTM predicts that all pro FFs
Fo (d,) (including sg) have a specific finite and non-infinitesimal

distance/scale dm (which could be actually a spectrum of lengths)

at which they reach equilibrium with their opponent FFs F,(d,,)

including EPs which are defined as gravitational quasi-
singularities governed by both sg and sag found in equilibrium:
MUTM thus predicts that EPs are not truly “point-like” entities

because they need both Fgy(dg) and Fgaq (dg) which both need

a finite distance d, to manifest at first place.
*

Prediction no.3 (Pred3). MUTM also predicts that there is
also a self-anti-electromagnetism (saem) that is always repulsive
and also prevents an electromagnetically charged EP (CEP) to be
spatially compressed to the same degree as neutral EPs (NEPS),
predicting that a CEP with approximately the same non-zero rest

mass as a NEP has a much larger diameter d, than the NEP (with
both having dg >0). Pred3 additionally states that the electron

(el) can be also assigned a finite diameter del >0 (which could be

close to Planck length Planck length |P|=\/hG/C3

;1.62><10‘35m) and this d, (> 0) is probably the minimum

diameter allowed for any CEP as determined by its intrinsic saem,
as the electron has the largest charge-to-mass ratio from all EPs (as
it is the lightest known CEP).
*
Prediction no.4 (Pred4). MUTM also predicts that the
observed accelerated expansion of OU (AEOU) could be actually a
form of residual sag that can discretely manifest even at scales

much larger de (including macrocosmic scale) thus could explain

dark energy as being actually the resultant of all sag-vectors acting
from all EPs of OU.

**

Prediction no.5 (Pred5). This MUTM can be also
(hypothetically) applied to our whole observable universe (ObU)
which may be also regarded as a module of OU. Based on the
observed AE of ObU, MUTM predicts that the measured diameter

of ObU dObU ;1027m is very plausibly much smaller than the
ObU

distance needed for so that its assigned

dmax
Foobu) @max) and Fyopy) (dinax ) to reach an equilibrium
(at which ObU may cease expanding further).

*

Prediction no.6 (Pred6). If OU will ever be proved to be
actually composed from energy fragments (EFs) (that may
alternatively behave as waves and particles, depending on the
experiment) (as some authors suggested [URL]), MUTM predicts
that those EFs are very plausibly governed by both sg and sag.

In a checkpoint conclusion, MUTM essentially generalizes
this simple modular pattern of organization of OU governed by the

Fo(dm) = Fy(dy)

infinitesimal size-scale dm for any PM (including EPSs), predicting

same generic equation , with finite and non-
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all EPs to be actually QBHs (gravitational quasi-singularities)
governed by a VSGF with both an attractive sg and repulsive sag
components and AEOU being explained by a residual sag (thus a
residual repulsive FF derived from the VSGF). In a way, MUTM
predicts that OU is “digital” at least in the sense of being “modular”
at all its size scales.
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