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Abstract

We survey the idea that the particle/field duality can be promptly visualized using the LAN structure
of modern computer networks, as the LAN seems point-like from outside (one point of contact with the
internet, one public IP address), but its expansive nature affects its interactions (i.e., signal exchanges)
with other LANs. The central premise is thus to consider all elementary particles (including empty
space and the constituents of Dark Energy and Dark Matter) as being networks of nodes — termed
dtmita. In this work, some fundamental properties of dtmita and their communication protocol are
outlined. Utilizing this protocol, it is shown that placing LANs of dtmita on the lattice of space
generates defects, which increase the effective distance between points lying on opposite sides of
them. It is explicitly shown that the Schwarzschild metric is valid around a spherical mass, as these
diffusion-driven space-defects generate an effective curvature. Additionally, placing any LAN system in
empty space generates three fully symmetric, mutually non-interacting versions of each particle type,
termed X- Y- and Z-bases. Two of them (arbitrarily X and Y), are argued to be Dark Energy (DE), with
all particles of Regular Matter (RM) and Dark Matter (DM) belonging to the third base. This would
make DE Quintessence-like, but there are no distinct DE particle types to be found, each of the two DE
bases has its own copy of all Standard Model and DM particle types. The three bases’ symmetry at
the limit of low redshifts leads to Qpg(t — o) = 0.66 and Q,,, = 0.33, in excellent agreement with the
values reported by the Dark Energy Survey (Q,, = 0.333*3013) and by Pantheon+ (Q,, = 0.334 + 0.018).
Based on the above fully symmetric model for DE, Z-based particles are suggested to be able to tunnel
through a (Z-based) barrier by turning for a short time to one of their two DE counterparts (either X
or Y). By symmetry, DE particles tunneling would be turning (half of the time) to their counterparts
of regular matter. These tunneling DE constituents are suggested to be vacuum fluctuations. It is
argued that this could provide an explanation for the Vacuum Catastrophe and offer a prediction for
the vacuum energy density: Its particle density should be equal to that of all RM and DM particles
tunneling at any given moment. Subsequently, one can place a LAN of dtmita inside another LAN,
rather than in empty space. DM particles are argued to be comprised of X- or Y-based LANSs inside
a Z-based LAN, whereas RM particles to be Z-based LANs inside a Z substrate. Since both DM and
RM particles have Z-based substrates, it is shown that they can interact gravitationally. Based on their
(a)symmetry, the percentage of DM is found to be 80% of Q,,, i.e., Q. = 0.26, in agreement with the
value reported by Planck Collaboration (Q. = 0.264 + 0.011). Finally, we survey the structure of all
Z, particle types. Each one is identified to correspond to a known (first generation) particle of the
Standard Model. Their basic characteristics are studied, in terms of charge, spin, possession of mass,
stability, etc. It is predicted that neutrinos are Dirac, not Majorana particles and that the W* bosons,
but not Z°, might be able to interact with DM particles, possibly offering an explanation for the recent
anomalous measurement of their masses. Also, each Force (except for the Strong) is associated with a
specific LAN surface and their strength hierarchy is suggested to stem from the relevant hierarchy of
the distances of these surfaces from the particle’s router.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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1. Introduction

In the heart of quantum mechanics (QM) lies a series of “paradoxes”, which are fully described
mathematically and surveyed experimentally, but nonetheless contradict common sense. These
include (amongst others) the particle/field duality, which allows point-like entities to have field-
like characteristics, as well as the notion that the spin of elementary particles is a type of angular
momentum, even though the idea of the rotation of a point-like entity is nonsensical (i.e., it requires an
infinite velocity).

This is not to say that elementary particles do not have both particle and wave characteristics, but
rather to stress that these effects contradict common sense in the context of the current formalism of QM.
Many interpretations of QM exist, such as the Copenhagen [1], De Broglie-Bohm [2] and the Many
Worlds [3], but a comprehensive, intuitive picture of these phenomena is to some extend still absent.
It is thus possible that to understand the aforementioned paradoxes in an intuitively comprehensive
manner, one might have to move away from conventional pictures such as “particles” or “fields”
whatsoever and find another mental frame that is better suited for the task at hand.

Indeed, during the past few decades several theories tried to do just that, such as String/M-
theory [4] and Loop Quantum Gravity [5]. Another theoretical approach that closely aligns with
the perspective developed in this study is rooted in Quantum Information. This branch of theories
suggests that spacetime may not be fundamental but rather an emergent phenomenon arising from
more basic quantum informational principles—such as the quantum bit (qubit) or the act of quantum
measurement [6-8].

Here we will argue that the quantum properties such as spin should also be treated as emerging
and that another mental frame, namely the local area network (LAN), might allow us to visualize a
particle/field entity and its spin, without violating common sense [9]. In more detail, here we will utilize
the notion of the LAN (from the field of computer networks) to draw images that have the seemingly
paradoxical characteristics of the particle/field entity, while they relate to our everyday experience
with these networks (Sections 2.1-2.2).

Further, we will follow this analogy and demand that all particles are networks of communication
nodes, called “atmita”. Each atmiton would have its individual “address” (similar to the notion of the
IP address of computers in a LAN) and in this context each particle would exchange information with
its counterparts through empty space via a single communication node, termed the “router”, utilizing
a single communication protocol that defines the signal exchange method. What we perceive as space
would be the equivalent of the Internet (see Figure 1a and Section 2.1) and what we perceive as time
would be the multiples of the elementary step with which the network topology changes.

The advantage of this construct is that it requires only one species of “nodes” and one communi-
cation protocol, from which one would, in principle, derive the fundamental properties of empty space,
as well as the characteristics of the elementary particles and their interactions (e.g., charges, masses,
symmetries, etc).

In this work, we will first outline the basic properties of atmita and their interaction protocol,
noting, when appropriate, possible alternative versions of them (Section 3). Based on this model, a
number of important results, notions and suggestions will be extracted, all stemming from answering
the most fundamental question: How can we place a LAN of dtmita in Space? This question has two parts:
1) How is the LAN connected to Space? and 2) What addresses will the dtmita of a particle/LAN
occupy? In a sense, question (1) asks us to draw a picture like Figure 1(a), while question (2) seeks to
describe a picture like Figure 1(b).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Turning to the first part of the question, note that it is not straightforward, as Space will be
axiomatically assumed to have the topology of a perfect simple-cubic crystal (i.e., with no intrinsic
holes and defects, see Section 3) and only integer addresses (i.e., lattice points) are valid, so we can
seemingly place the LAN’s router neither at a substitutional nor at an interstitial position.

By overcoming this impasse, it will be shown that placing a particle/LAN entity in Space creates
an effective curvature, as each particle acts as a “defect” on the lattice of Space (Section 4.1), much
like a crystalline defect in a condensed matter system. Following this notion, it will be argued that
massive objects generate great amounts of such space-defects, due to all their internal interactions.
These defects then diffuse in all directions by means of a random walk, with their net flow driven by a
concentration gradient.

This mechanism will be suggested to be equivalent to the mass-generated curvature of general
relativity (GR) [10]. Indeed, the equivalency of the defect-diffusion effect and GR’s curvature notion
will be demonstrated for the specific case of a spherical mass, as the Schwarzschild metric [11] will
be shown to be valid in the mass’ vicinity. Note, however, that GR is not linear and thus the general
(in)compatibility of the two theories needs to be rigorously proven in another publication.

This result could be rather important, as — to the author’s best knowledge — this is the first time
the Schwarzschild metric is reproduced in the context of discrete space and time. Moreover, this
approach can be thought as complementary to other recent works, which indicate that topological
defects (singularities) placed in empty space would give rise to a 1/r attractive force [12,13].

Turning now to the second part of the aforementioned question: To fully understand the implica-
tions of placing a LAN in Space, the addresses occupied by the LAN’s dtmita also need to be defined.
Resolving this issue requires an additional concept — that atmita have a finite internal memory — which
has important consequences:

First, if each dtmiton has a finite internal memory of size M, then it can be argued that LANs
of dtmita exhibit the quantum mechanical wave-like characteristics. Indeed, in Section 3.3 we will
suggest that De Broglie’s formula is valid in this context, by demanding that M is Plank’s constant %
translated to the natural units of Atmiton theory.

Second, in Section 4.2 it will be detailed that, due to the dtmita’s finite memory, the act of placing
a LAN in Space results in three fully symmetric and non-interacting versions of each particle type — termed
X-Y- and Z-bases. It will be argued that two of these bases correspond to Dark Energy (DE) and the
third (arbitrarily chosen to be the Z-basis) to matter (both regular and dark varieties). In other words,
according to this work there are two fully symmetric and mutually non-interacting versions of the
electron, ey, and e, in addition to the regular electrons (i.e., ;). The same also holds for all other
particle types.

This model can be used to calculate the percentage of DE (at the limit of low redshifts) to be
QpE(t — ) = 0.66, in excellent agreement with recent observations (see Table 1). Note that this is a
Quintessence-like model for Dark Energy [14-18], not a cosmological constant. Recent findings [19],
that suggest a non-zero cosmic birefringence angle g in the Plank 2018 [20] data (albeit not yet with a
50 significance), as well as a coupling between supermassive black holes and DE [21], further support
this view.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 1. Comparison of the calculated percentages of Regular (baryonic) Matter, Qj;, Dark Matter, Q., and
Dark Energy, Qpg (from this work) with observations from the primordial universe (WMAP, Plank, BAO), as
well as lower-redshift methods (e.g., DES, GalWeight, Pantheon+). The values reported here from Plank (2018)
include the Planck CMB temperature, polarization, and lensing power spectra, without including the BAO data.
For BAO (2017), the reported value of Q,, includes Plank (2015) measurement for the flat ACDM model. For
DES (2021) it includes galaxy clustering and weak lensing and for DES (2025) BAO, SN, BBN and 6.

gb Qc Qm QDE
WMAP (2010) [22]  0.0456 + 0.0016 0.227 +£0.014 0.728 £ 0.015
WMAP (2012) [23]  0.04628 + 0.0009 0.2402 +0.009 0.7135 +0.01

Plank (2015) [24]  0.04860 + 0.00051 0.2589 + 0.0057 0.3089 + 0.0062 0.6911 + 0.0062
Plank (2018) [20] 0.0493 + 0.0014 0.264 + 0.011 0.3153 + 0.0073 0.6847 + 0.0073

BAO (2017) [25] - - 0.309 +0.06 -

DES (2019) [26] - - 0.331 +0.038 0.669 + 0.038

HSC (2020) [27] - - 0.346*90%% -
GalWeight (2020) [28] - - 0.310 + 0.044 -

DES (2021) [29] - - 0.33910.032 0.6809.90
Pantheon-+ (2022) [30] - - 0.334 +0.018 -

1-Q,, =
DES (2025) [31] - - 0.333+901> 0.667°0115
This work 0.066 0.266 0.333 0.66

Furthermore, the above model for DE offers another interesting possibility: Since the three bases
(X-Y-and Z) are fully symmetrical, it is conceivable for the router atmiton of a Z-based particle to be
able to temporarily rotate by 90° its local (internal) coordinate frame and turn the particle (for a short
period) to one of its X- or Y-based counterparts (Section 4.3). This way it can bypass a Z-based obstacle,
with which it will not be interacting for the duration of its transformation to DE. The particle could
now propagate through the Z-based barrier and resurface as a regular matter particle on the other side.
This proposed mechanism sounds very familiar: It has the qualitative characteristics of QM tunneling.

However, if this is the case, then by symmetry DE particles should be able to tunnel by turning
to their counterparts of the other two bases, i.e., by turning to regular matter with a 50% probability.
Such tunneling DE particles would be (for the duration of the process) completely indistinguishable
from their regular-matter counterparts, but from the point of view of a regular-matter observer they
would appear out-of-nowhere and disappear as suddenly. Again, this possibility sounds very much
like a known phenomenon, that of vacuum fluctuations.

This dual mechanism for tunneling and vacuum fluctuations could potentially explain the Vacuum
Catastrophe and also provide a prediction for the vacuum particle density, as it should be equal to the
flux of regular and Dark Matter particles tunneling at a given moment. Additionally, based on this model
for DE, it seems that no distinct Dark Energy particle types are to be found, but rather we have already
encountered (tunneling) DE particles as components of the vacuum fluctuations.

Third, in Section 2.2 it will be suggested that placing a LAN inside another LAN might allow
for an intuitive picture for the particle’s spin (see Figure 2). Following this idea, we will construct
all possible second order systems (i.e. systems of LANs with embedded LANSs in them) and we will
survey their characteristics. In Section 4.4 it will be shown that placing the internal LAN inside a
Z-based substrate results in three different types of systems, noted as Z,, Z, and Z, (utilizing the exact
same mechanism used to define Dark Energy, vide supra). Z, and Z, will be collectively suggested to
be Dark Matter (DM) and Z, Regular Matter (RM).

Due to the finite memory of atmita, these flavors of matter do not interact with each other, except
through their common Z-substrates, i.e., only gravitationally. Because of the symmetry break between

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Z, and the (fully symmetric) Z, and Z, types, it is shown that the percentage of Z; should be 20%
of Z-based matter. This leads to the percentage of DM to be Q. = 0.26, in good agreement with
observations (see Table 1).

Fourth, in Section 5 we will survey the properties of all possible second-order Z, structures. There
are sixteen distinct Z, systems, each of which will be corresponded with a (first-generation) particle
of the Standard Model. Based on the structure of each system, some fundamental properties of each
particle type will be discussed, such as how spin, mass, stability, charge conjugate symmetry and EM
charge arise in each case. The systems that correspond to the graviton, the photon, the electron and
the Z° boson will be surveyed in more detail and their specific properties will be extracted, albeit
qualitatively. In this context, spin will be argued to arise from a periodic motion of the internal LAN(s)
inside the substrate (similarly to Figure 2) and mass from the motion of the internal LAN parallel to the
momentum of the particle (i.e., from a longitudinal component of spin).

Although in this publication the neutrinos are not studied in detail, it will be evident by their
structure that they are Dirac, not Majorana particles [32]. Also, the fractional charges and colors of
quarks, as well as the charge of the W-bosons, will be argued that it might be related to internal
tunneling, i.e., of a periodic transformation of one of the internal LANs of the particle to one of the two
Dark Matter counterparts. Such a mechanism should be absent in other particles (e.g., the Z° boson),
which might provide an explanation for the anomalous mass measurement of the W-bosons [33-36],
as it would allow these charged bosons to interact with Dark Matter particles.

Finally, in the Supplementary Information recipes for how to get Electromagnetism, the Weak force
and Gravity out of the single communication protocol of dtmita will be discussed, by correlating each
Force with a signal coming from a surface of one of the particle’s LANs. Based on these (qualitative)
recipes, several of these Forces” known properties will be derived and the hierarchy of their relative
strengths will be discussed in terms of how far away these surfaces lie from the particle’s router.

From the above outline of Atmiton theory, it is evident that this study will be introducing a plethora
of new concepts, which need to be properly defined and explained. This is done primarily in the
Supplementary Information via figures and examples, but also in the later sections of the main document
(Section 4-6). In those sections, all these novel concepts will be anchored to known attributes and
phenomena of ACDM and the Standard Model, which will hopefully aid with their comprehension.

As this is the first publication on Atmiton theory, several results will be shown in detail, but
there will also be a lot of suggestions and notions that should be further surveyed with subsequent
studies. These should be considered as hits for further avenues of development, rather than claims to
extraordinary results set in stone.

@) (b)

Figure 1. Image of two simple LANs (in red), each with a different number of internal nodes (computers),
connected to the Internet (in blue) through a router. (a) Map of the public IP addresses. In this view, each LAN
seems point-like, as it has one direct connection to the Internet and a single public IP address. (b) The map of all
connections between nodes on the same network. In this view, the internal structure of the LANSs is apparent.
Note that in telecommunication networks, the IP addresses of neighboring nodes are generally independent of
each other, not in a series as depicted in (a).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 2. Image of an internal LAN (I-LAN3 - shown in yellow), placed inside S-LAN3, with its router’s position
on the (external) S-LANS3 shifting counter-clockwise. Under appropriate definitions, such a motion can be
associated with intrinsic angular momentum, even though the whole LANS3 still seems point-like from the point
of view of an outside observer (just like LAN1 of Figure 1(a)).

2. Using the LAN Structure to Visualize Quantum Paradoxes
2.1. Visualizing a Particle/Field Entity

In computer networks, the local area network (LAN) refers to a communication network of nodes
(typically computers, smartphones, etc) that are interconnected through a network topology (meaning
the map of the nodes’ connections) and are able to exchange information. Information exchange
between two nodes in the same LAN makes use of a single identification number for each node, called
the private IP address (IP stands for “Internet Protocol”), assigned to them by a special node, called the
router. The private IP address is locally unique, in the sense that no two nodes in the same LAN can
have the same private IP, but nothing prohibits nodes belonging to different LANs to share a private IP.

If a node in a LAN wants to connect with a node outside the local network (e.g., with a computer
in another LAN), it can do so through a router that is connected with the Internet, which is a network
of networks. To communicate through the Internet, all nodes in the same LAN share the same, single
identification number, called the public IP address, and send messages to the outside world with the
router acting as the sole gateway. The public IP address of each LAN is thus globally unique and in an
abstract way defines the position of the LAN’s router on the global network.

Based on the above, if one depicts the topology of the interconnections of all nodes on the Internet
based on their (public) IP addresses, each LAN would look point-like, in the sense that all of its nodes
have the same public IP address and the LAN has a single point of contact with the Internet (see
Figure ??). On the other hand, the fact that the LAN has actually some internal structure makes a large
difference in regard to the way it interacts with the rest of the world, as a LAN consisting of a single
node would create, process and demand data in a completely different way than a LAN consisting
of hundreds of telecommunication nodes interconnected with a certain network topology (compare
LANI1 and LAN2 in Figure ??).

Furthermore, given that the private IP addresses of the nodes in each LAN are only locally unique,
there could be nodes in other LANs with the same IP addresses. As a result, if we imagine an abstract
“address-space” of IP addresses, in which each node of every LAN is placed according to its local
address, then each LAN would cover a portion in this space (i.e., a field), with several LANs potentially
overlapping each other, just like fundamental physical fields overlap at each position of space in
quantum field theory.

The above considerations allow us to draw an interesting parallel to Particle Physics, by noting
the Internet as analogous to space, the router connecting each LAN to the Internet as analogous to
an elementary particle’s position and each particle’s field analogous to a LAN, sharing with other

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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LAN/particles potentially overlapping portions of an abstract address-space hovering over space.
In other words, it seems that a LAN can be thought as having both point-like and field characteristics, in
analogy to an elementary particle in quantum (field) theory.

2.2. Visualizing the Spin of a Point-like Entity

Let us now embed a new LAN inside the initial LAN. The initial LAN (acting as a substrate for the
new LAN) would then be external, in the sense that has a direct connection with the Internet, whereas
the new LAN would be internal, as it has no direct connections with the Internet (Figure 2). The internal
LAN would seem point-like to an observer being at some node of the external LAN, while an observer
outside both LAN (i.e., on the Internet) would deem the whole structure as being point-like.

Indeed, LANS3 in Figure 2 consists of an internal and an external LAN (termed I-LAN3 and
S-LANS3, accordingly), but for an outside observer the collective LAN3 would still look point-like and
identical to LAN1 of Figure 1(a). Nonetheless, LAN1 and LAN3 have different internal structures,
which could cause them to exhibit very different characteristics.

For instance, if we now allow I-LAN3 to be hopping around S-LANB3 by gradually shifting its
router’s connection from one node of the substrate to the next in a circular manner with a characteristic
period (see Figure 2), then this motion can be considered (after appropriate definitions) to be carrying
spin (i.e., intrinsic angular momentum). Note that the rotation of I-LANS3 is (the analogous of) a motion
on a field (i.e., the substrate S-LAN3) and not in space (i.e., the Internet).

For an observer on the Internet, this spin would have no physical meaning, as they would
perceive the whole structure of the two nested LANs as a single point, incapable of having internal
motions/rotations, but at the same time, this spin would manifest itself through the interactions of the
nested system with other LANSs, as the time it takes for a signal coming from outside LAN3 to arrive
to a specific node of I.LLAN3 would depend on the distance between the routers of the internal and the
substrate LANs, which would be fluctuating due to this periodic motion.

As an example, in the situation depicted in Figure 3 the signal going from node N3 of I-'ILAN3 to
node N, of LAN2 would have to cross the static number of nodes on the Internet separating the routers
of LAN3 and LAN2, plus a fluctuating number of internal nodes, namely: N, () = N3(t) + Ns + N,
where N, (?) is the total number of intermediate nodes that this signal has to cross in its route from N3
to N2, Ny is the number of nodes on the Internet separating the routers of LAN3 and LAN2, N3(¢) is
the number of internal nodes separating the router of I-LAN3 and S-LANB3 and similarly for N5.

Figure 3. Figure depicting the path on the network that a signal from node N3 of I-LAN3 should follow in order to
arrive to node Ny of LAN2. The yellow arrows are steps on the Internet (i.e., depend on the distance between the
two LANSs), whereas the green arrows are steps inside a LAN and due to the rotation of I-'LAN3 inside S-LAN3
depend on its phase.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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An outside observer would still consider both LAN3 and LAN2 to be point-like (like Figure 1(a)),
thus they would consider only Ng as the distance of the two point-like particles, whereas they would
be oblivious to the fluctuating N3(z) and N internal distances.

In the hypothetical scenario that there is a law connecting the strength of the interaction of I-'LAN3
and LAN2 with the total distance separating nodes N3 and N>, then this law would have two separate
terms: One term that would only depend on the distance of the two LANs’ router on the Internet and
another term that would depend on the phase difference of the two systems’ internal rotations.

This, of course, is qualitatively in line with the usual QM situation of breaking the wavefunctions
into independent spatial and spin terms, the former depending only on the distance between the two
particles in space and the latter on the two particles’ phase difference at a given point in time.

2.3. Roadmap for the Development of Atmiton Theory

The aforementioned analogy between LANs and quantum particles is arguably useful by itself,
as it can enhance our intuition on these quantum paradoxes. But it also allows for the enticing
possibility that the LAN/particle analogy might actually stem from a deeper connection between these
two structures. We will thus argue for the need of surveying the possibility of a new formalism for
quantum and particle physics, having the notion of the LAN at its heart.

This formalism, which we will term as “Atmiton theory”, would have all elementary particles
being (systems of) LANS, each type of particle (e.g., e7, ¥, etc) exhibiting its unique characteristics
by having a discrete network topology. These LANs/particles would then interact with each other
by exchanging signals that propagate through space (which would thus play a role analogous to the
Internet). On the one hand, this analogy provides a mental picture of how an expansive entity — like a
tield or a wave — can appear point-like from outside. On the other hand, accepting the aforementioned
premise immediately leads to several important notions:

1) The position of an elementary particle would correspond to where the LAN'’s router is connected
with the Internet/space.

2) Space would be discrete in this setting and space would be made of the same type of nodes
as any particle. We will be calling these nodes dtmita. Note that if all particles are made of the same
underlying “essence” as space, this could further demystify the known phenomenon of the Cosmic
Background Radiation losing energy as the Universe expanses [20,37], given that the dtmita that form
the expanding space would have to come from an equal amount lost by particles.

3) Another important consideration for this model is the definition of time. If we allow all nodes
to be switching positions with one of their nearest neighbors in every LAN once per unit time (like the
router of I-'LANS3 in Figure 2), then this hop rate would define the highest possible speed (i.e., the speed
of light) and each such “turn” the quantum of time, but it would impose no upper speed boundary for
information propagation. This instantaneous information exchange could allow for two LANSs to share
a virtual connection over large distances, possibly providing a mechanism for two far-away particles
to form an Einstein-Podolsky-Rosen (EPR) connection [38,39].

4) Since all nodes inside the LAN are not directly connected with the Internet/space, they would
have to send their signals to the outside world through the router, which would translate them in
a form that can propagate in space (i.e., through a process similar to translating the private IPs to a
public IP address, organize how the signal will be transported on the web, etc). Systematic differences
on how these signals are structured (due to different network topologies of different kinds of particles)
might potentially explain how the different characteristics of the Physical Forces (Gravity, EM, etc)
could arise from a single communication protocol.

5) Effectively, each LAN would correspond to a field, with each particle potentially consisting of
a number of fields, either embedded in each other, or possibly placed on a common substrate LAN.
Particles having distinctly different systems of LANs, would thus exhibit distinct attributes in terms
of these fields (i.e., maybe the graviton would consist only of the “gravitational” LAN, whereas the
photon would also have LANs relevant to EM and the Weak Forces).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202510.1436.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 October 2025 d0i:10.20944/preprints202510.1436.v1

9 of 45

6) In Particle Physics, the Fields that give rise to Gravity, EM and the Nuclear Forces are considered
completely separate from each other (unless they are explicitly coupled via some interaction [40]).
This leads to the many independent parameters of the Standard Model, which can be fine-tuned in
isolation. But the idea presented in Section 2.2 that placing a field inside another field could generate
the particle’s spin, might reveal a deeper connection of these fields (if, say, the substrate LAN was
the Gravitational Field, the internal LAN the EM Field, etc). If such deeper connections indeed exist,
then such a formalism might be able to reduce the number of free parameters of the (equivalent of the)
Standard Model.

We conclude that a major advantage of such a formalism is that it would require only one species of
“nodes” and one communication protocol, from which one would, in principle, derive the fundamental
properties of elementary particles (e.g., charges, masses, symmetries, etc) and their interactions (all
based on their network topology).

To realize these notions and survey some of their consequences we need, therefore, to formulate
a model that can fully replace the particle/field entity with systems of LANs. Here, we will start
this discussion by outlining the roadmap of the creation of such a model and the main questions that
need to be answered during its development, which will then start addressing in Section 3 and in the
Supplementary Information.

First, one would need to define the basic attributes of the fundamental entity of this framework,
namely the node-like entity that we will be calling “dtmiton”. At the very least, the dtmiton should be
able to form connections with other dtmita (in order to construct LANs) and exchange information via
signals.

Already we can identify several issues that need to be addressed. Regarding the way atmita are
interconnected, one needs to answer questions such as:

*  How many nearest neighbors can an dtmiton have?

*  What is the dimensionality of their network (e.g., is the network 2D, 3D, etc)?

*  What is the “crystal structure” — the local topology — of the network (i.e., is the network’s symmetry in
line with a simple-cubic lattice, or some more complicated structure)?

*  How do dtmita move on the network? Is their move instantaneous, or does it happen in steps?

®  How big is an dtmiton? Is its size on the order of the Plank length?

Also, regarding the way atmita exchange information, one needs to define their “Communication
Protocol”, which would at least provide answers to questions such as:

e What kind of information does each signal contain?

*  How can the receiver identify the sender of the signal? In other words, is there some sort of unique
identifier, or “address”, for each dtmiton?

e Ifdtmita have a well-defined address, then is this address globally unique (like the public IP address of
communication nodes), or is it a locally defined property? If the latter, then how are addresses translated
from one “frame” to the other?

*  How does each signal propagate on the network? E.g., is it broadcasted? How does it move from one node
to the next?

¢ What effect would a given signal have when it reaches a certain (receiving) dtmiton?

With a set of axioms and protocol processes that cover (at least) the above considerations, we will
then start forming LANSs of 4tmita and place them either in space, or on substrate LANs. To do this, as
mentioned in Section 1, we need to understand: (1) How is the LAN connected to space (or to its substrate
LAN)? Is there a “router” atmiton connecting the LAN with space? If yes, what is its functionality?
and (2) What addresses will the dtmita of a particle/LAN occupy (i.e., is there a process similar of the one
translating a private IP address — which is only locally unique — into a — globally unique — public IP
address)?

Clearly, the approach outlined above moves from the bottom up, i.e., from individual dtmita —
LANs — particles with unique topologies — derivation of their symmetries and characteristics. In principle,
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therefore, the collection of axioms and protocols that cover the aforementioned basic characteristics of
the dtmiton and its interactions should be the only ad hoc ingredients of the theory, everything else
(e.g., particle symmetries, charges, characteristics of all physical Forces, etc) should get derived from
these fundamental statements. Note that even though these statements will naturally be carrying some
degree of arbitrariness (as is true for the foundations of every theory), this will be of a discrete nature,
since — for example — the number of an 4tmiton’s nearest neighbors cannot be fine-tuned in the same
way as the coupling constants of the Standard Model; that number should at least be a (relatively
small) positive integer, directly connected to the local topology of the network.

3. Basic Principles of Atmiton Theory

In the spirit of the ideas mentioned in the previous sections, we demand an entity with no internal
structure, called dtmiton, that can form a network with other atmita by exchanging information that
establish connections. Atmiton is the only ingredient of this theory, in the sense that everything else
(i.e., empty space, particles/fields, etc) will be considered to be systems of interacting atmita, with
their network topology being what gives rise to the different characteristics of these systems (see
Section 4-5).

In its essence, an atmiton resembles a telecommunication node, or a simple computer on a
network. It interacts with the other dtmita on the network by sending signals that propagate through
the network in an instantaneous but causal manner, in the sense that the signals will have to pass
through each intermediate atmiton to arrive to their destination, similarly to how in chess a bishop can
move through multiple cells in a single move (instantaneous), but only if each one of the intermediate
cells on his path is unoccupied (causal).

Here in the main manuscript we will give a relatively brief outline of the basic properties of dtmita,
but for a more thorough discussion see the Supplementary Information (Section ??). A summary of
this discussion is condensed in Supplementary Section ??2.

3.1. Atmiton’s Connections and Address

Fundamentally, each dtmiton should be able to form connections with other atmita in order to
create a LAN; similarly to how the nodes of Figure 1 and 2 are connected. The number of possible direct
connections an dtmiton can have (i.e., the number of its so-called ports, each port capable of connecting
with a neighbor) is therefore the most basic attribute of these entities. It is defined axiomatically to
be six: Two neighbors at each dimension of a 3D network. In other words, the “crystal structure” of the
network is that of the simple cubic crystal (see Axiom 1 in the Supplementary Information).

Of course, dtmita should be able to interact with non-nearest neighbors, which is accomplished
by passing the relevant signals from one direct connection to the next, similarly to how computers
exchange information online. A very useful metric of that interaction is, therefore, the connection
distance, d.(AB), of those two atmita (denoted as A and B): It is defined to be the number of direct
connections in the shortest continuous path that enables them to interact. Evidently, the connection distance
of two nearest neighbors defines the quantum of distance in this theory, which we will be calling
stathmds (plural: stathmoi) and we will be denoting as o in natural units or Oy, (i.e., quantum of length)
in the International System of Units (SI).

From the above, it becomes immediately apparent that Space in this context is fundamentally static,
flat and discrete (being a simple-cubic crystal). This seems to be at odds with both the curved spacetime
continuum of general relativity and with the active vacuum soup of quantum field theory (QFT) [41,42].
Nonetheless, in Section 4.1 it will be demonstrated that particles introduce an effective curvature
at the point they are connected to the lattice of Space (i.e., at their router), which makes a given
distance in their presence seemingly longer. Also, in Section 4.3, we introduce the idea that vacuum
energy comprises of Dark Energy particles tunneling by temporarily turning to their regular-matter
counterparts and in Supplementary Section ?? we will show that DE creates an apparent expansion of
a given distance (as seen by a regular-matter observer), in line with current astronomical observations.
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As a result of these effects, both the spacetime curvature of GR and the vacuum fluctuations of QFT can be
thought of being superimposed on the above static background of Space dtmita.

Turning now to the interaction of individual 4tmita, it is important to understand what sort of
signals do the dtmita exchange and to what effect. These questions are addressed by Axiom 2 and
Protocol Process 1 in the Supplementary Information: As stated in Axiom 1, each dtmiton has six ports,
one for each possible nearest neighbor. According to Axiom 2, if a given dtmiton, A, has fewer than six
nearest neighbors (and thus has an open port), it will broadcast a signal to the network, containing the
address of the hole (see d&tmiton A of Figure 4).

The effect of that signal is defined by Protocol 1: If another dtmiton, B, receives the signal and has
a relevant open port (e.g., A signals a [-%] hole and B haves a [+£] open port), then they will interact
and potentially start moving on the lattice towards each other, until they annihilate their holes (see
Supplementary Figure ??). Else, atmiton B will pass the signal sent by A along to the rest of its nearest
neighbors. This is, in principle, the root of all interactions in this theory, whereby communicating
dtmita can converge and form a compound network (i.e., a unified LAN).

s 88
$ 08
s 88
&8
.

X

Figure 4. Figure of a 2D slab of dtmita with an unoccupied position to the left of atmiton A. This hole results in
its four neighbors each having an open port (red lines). Each of them will broadcast a signal with the details of
the hole. The corresponding signal sent by dtmiton A is [-£](-~1, 0) in its local frame, which will be translated
upon arrival at &tmiton B to signal [-£](=3, 1) in the corresponding frame of reference. As the aforementioned
signal-translation is trivial, it follows that both A and B belong to the same LAN, (see text).

It is evident that the above signal exchange requires for each part of the interaction to have
a unique identifier; like the “From/To” information needed to send an email. Thus, we demand
(Axiom 3) that each dtmiton should have a unigue address that permits it to exchange information (in
the form of signals) with other atmita.

An important point discussed in the Supplementary Information is that these addresses are
unique when compared in the same frame of reference. Each dtmiton has its local frame of reference, to
which it translates all other addresses. In simple scenarios (such as the ones depicted in Supplementary
Figure ?? and Figure 4) this translation is trivial (i.e., neighboring dtmita have “neighboring” addresses
in all frames), but in more complicated instances this process can result in addresses of nearby dtmita
that are widely different from their position on the lattice (see Section 3.4).

Based on the above, the notion of an 4tmiton’s address leads to a second measure of distance
between two atmita, namely that of the address distance, d,(p, q) of two atmita with addresses expressed
as the vectors p and q. When the address translation between the frames of the two dtmita is trivial
(e.g., Figure 4), then these two measures of distance (d. and d,) are equivalent. Nonetheless, in most
cases of practical significance this is very much not the case, as will be discussed in Section 3.4. Indeed,
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in the context of this theory, the non-interactive nature of Dark Energy and Dark Matter (excluding
gravity for the latter) stems from d, >> d. (see Section 4 and Supplementary Sections ??-??).

Therefore, it seems natural to bundle into a single entity all atmita that translate their addresses
trivially from one local frame to all others’. This will be called a LAN, which is a collection of dtmita
that share an effective frame of reference, meaning that for each pair of 4tmita A and B in the LAN, the
translation of their addresses to each other’s frame is trivial. The dtmiton of a substrate (or Space) on
which a LAN is connected will then be called router atmiton. The router can be thought of being a part
of both the LAN and its substrate, as it has the role of translating the addresses from one effective
frame of reference to the other (similarly to how the router translates the private IP addresses to public
IP). Detailing this process will be the main focus of Section 3.4. The collection of LANs which are
connected to Space through the same, single, router atmiton will be what we will call a particle. For
example, the combination of the internal end external LANs (denoted collectively as LAN3) in Figure 2,
would be considered a particle.

As an example of the above discussion, Figure 4 depicts a simple case with an dtmiton, A, that
has an open port and to close it, it generates and broadcasts a signal. Note how the signal is translated
from the local coordinate frame of 4tmiton A: [-£](—1, 0), to that of &tmiton B: [-£](-3, 1).

Based on Protocol 1, such a signal exchange would ultimately lead to 4tmita moving on the lattice
(see, e.g., Supplementary Figure ??). Axiom 4 and Protocol 2a define how this motion takes place on
the lattice (Supplementary Section ??), by providing an answer to questions such as: How do interacting
dtmita move to converge? Is the move instantaneous (like the way their signals propagate on the lattice), or it
happens gradually? With Axiom 4, we demand that the internal topology and the position of each LAN
(relative to other LANSs) evolves in turns, each of which is called a gyros (plural:gyroi) and is denoted
as T, in natural units or Q; in SI. Obviously, one gyros is the quantum of time in this context.

In turn, the specific way dtmita move on the lattice is defined by Protocol Process 2a: During each
gyros, each atmiton can hop to fill a vacant port of a nearby dtmiton, by changing its address (in any
given frame) by one unit (see Supplementary Figure ??). The allowed (by Protocol 2a) hop of one unit
per gyros of an dtmiton moving in its LAN, defines the maximum allowed speed in this theory and
will be denoted as the speed of light.

A critical detail in Protocol 2a is that only movements to vacant ports on the lattice are allowed.
This is a direct consequence of Axiom 3, as a movement to a filled position would result in two atmita
sharing an address. Thus, in the situation depicted in Figure 4, d&tmiton A can hop to the vacant position
at its left during the next gyros, but cannot go towards any other direction, as all of its other nearest
neighbors’ ports are filled. In addition, due to the same reason, dtmiton B of Figure 4 would not be
able to move towards the vacant position at the left of A, even if B had a relevant open port.

As a final point, note that if the interaction between two atmita is intra-LAN, then each atmiton
can move independently from the rest of its LAN towards the hole, as is the case for 4tmiton B in
Supplementary Figure ??. But if the interaction is extra-LAN, then the whole LAN should move in
address-space towards that hole. Therefore, this motion of the LAN in address-space requires an
actual motion of the particle’s router in Space (or on its substrate more generally). This distinction
will be utilized in Section 5 and in Supplementary Sections ??-2?, in order to understand which
interactions generate the internal characteristics of a particle (e.g., its spin, stability and mass) and
which interactions generate the physical Forces felt by the particle through Space.

3.2. Memory of the dtmiton

If the interaction of an atmiton is with some distant 4tmiton, how does it know what path to
follow on the lattice to reach that open port? Also, can an atmiton interact with a signal coming from
an arbitrarily large distance? Axiom 5 addresses these issues (Supplementary Section ??), by stating
that each dtmiton has a finite internal memory of size M, where M is a very large natural number. In
this memory, the dtmiton stores the information needed to reach (generally after several gyroi) the
open port with which it interacts.
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In Section 3.3, it will be argued that the finite memory of dtmita might be at the root of the
wave-like properties of particles. Indeed, in Section 3.3 the De Broglie formula will be recovered, by
demanding that M is actually Plank’s constant £, translated to the natural units of this theory. Also,
in Section 4.2-4.4 we will utilize Axiom 5, in order to understand the lack of interactions between
particles or regular matter and their counterparts of Dark Energy and Dark Matter.

The general way that information is stored in the atmiton’s memory is defined by Protocol
Process 3a (see Supplementary Section ??): Let an dtmiton A interacting (in the sense of Protocol 1)
with an 4tmiton B, which lies at a connection distance d. and an address distance d,. Then, the
memory volume V), that 4tmiton A reserves (in order to define the map of how to reach the open-port
of atmiton B), consists of blocks of memory units, each block defining one gyros of the process and the
total number of blocks being proportional to d.. The memory volume of each such fundamental block
is a monotonically increasing function of d,,.

We can note the above form for the memory map as Vi = f(d,) - d., where f(d,) (i.e., the memory
block’s volume) is a monotonically increasing function of d, (see Supplementary Figure ?2c,d).

Note that the above form of Protocol 3a is somewhat vague in terms of how the memory re-
quirements of an interaction are organized in the dtmiton’s memory. To be able to use the axioms
and protocol processes governing the behavior of individual 4tmita in order to simulate/calculate
quantitative properties of each elementary particle would require an updated version of Protocol 3a,
with an explicit form for f(d,). Nonetheless, the above general model for V), is enough for deriving a
number of important results, such as calculating ab initio the percentages of Dark Energy and Dark
Matter, showing the cause of their (lack of) interactions with particles of regular matter (Section 4.2-4.4)
and demonstrate several important qualitative characteristics of the known Standard Model particles,
such as their EM charges, spin and stability (Section 5).

For instance, a crucial result that stems directly from Protocol 3a is that two dtmita that have an
address distance d,, such that f(d,) > M, would not interact regardless of how small their connection distance
d. is (i.e., regardless of how close they are in Space), as the information defining the interaction would
not fit in the 4tmiton’s memory (Vj, would be out-of-bounds).

In Section 4.2 it will be suggested that this is why particles of regular matter do not interact with
their Dark Energy counterparts, even if they are extremely close to each other in Space: Although their
d. distance can be arbitrarily small, their address-distance d,, is such that f(d,) is always larger than
M (this is explicitly shown in Supplementary Section ??).

From the above discussion is clear that for a given interaction between two dtmita, there is a
maximum connection distance d. = 1,4y for which f(dy(rmax)) - Fmax < M. If the second dtmiton is
farther away than r,,y, the first &tmiton won'’t interact with it. The value of r,,,» depends on the
configuration of the two interacting dtmita’s LANSs. For instance, it can be vastly different if the two
interacting dtmita belong to the same LAN, or not, see Section 3.4. Indeed, given that a LAN has a
single effective coordinate frame, which trivially translates its 4tmita’s addresses from one to the other
(i.e., dy ~ d¢), intra-LAN interactions should be the case with the maximum possible value of rp4x
from any conceivable configuration (see cases studied in Supplementary Section ??). This ultimate
F'max Will be denoted as R, -

Protocol 3a (discussed above) outlines the way an dtmiton stores in its memory the information
of one signal. But what if that 4tmiton has more than one open port and thus receives several
corresponding signals? How will these signals be stored in its memory and how will they affect its
future path on the lattice?

We require with Protocol Process 3b (see Supplementary Section ??), that the atmiton in question
fills its memory gradually, by adding each memory map V)y; as they arrive to it, step by step: It will
first put the information of the nearest signal (Vjs1) to its memory and (if there is still space in its
memory), that of the second closest signal (Vas2), etc, until either all signals are registered in its memory,
or its memory runs out of space.
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Protocol 3b allows us to study extra-LAN interactions (i.e., interactions between atmita belonging
to different LANs). These would result in the router atmiton R of the LAN to move in Space, in order
for the interacting atmita to converge (see, e.g., Supplementary Section ??). But a LAN generally
contains multiple dtmita with open ports, at least on all of its surfaces. Hence, these can generally
participate at the same time in several individual interactions, each with its own memory map. All the
memory mappings Vi, i = 1,2... of every dtmiton of the LAN interacting with other LANSs should be
weighed by the router dtmiton, which should translate these interactions to an actual motion of the
particle in Space, by a series of hops (Protocol 2a). According to Protocol 3b, the nearest 4tmiton to the
router R that participates in an interaction will send its memory map of volume Vj;1 and this map will
be stored in the router’s memory (provided of course that V1 < M). If there is remaining space in its
memory, the router will add V2, Vs, etc, until it fills its memory completely.

From the above, it is evident that the closer an dtmiton of the LAN is to the router, the better chance
it has to affect the particle’s motion by having its interaction engraved in the router’s memory. Thus, if one
can attribute specific &tmita with open ports (e.g., one specific surface of the LAN) to a specific force
(e.g., Gravity), then as a rule of thumb the farther the dtmiton generating the interaction lies from the router
of the particle, the weaker the interaction. In Section 5 and Supplementary Sections ??-??, we will argue
that specific surfaces of each particle of the Standard Model act as the “charges” of EM, Gravity and
the Weak Force and we will derive their strength hierarchy (albeit only qualitatively) based on these
surfaces’ proximity to the particle’s router.

3.3. The Wave-like Properties of LANs

Let us now move from the level of the individual dtmita to that of their LAN. At this higher level
the router atmiton is of the greatest importance, as its memory matrix defines the actual path of the
particle in Space, i.e., it translates all the individual 4tmita’s interactions to a motion in Space.

Based on Protocols 3a,b, the memory of a particle’s router will be organized in memory blocks of
average size Vg = f(d,) each defining the motion of the particle/LAN in Space for one gyros. Vg is
what we will call energy, E.

The minimum allowed energy of a LAN (denoted as € in natural units and Q. in SI) would then
be due to a single dtmiton interacting with an open port of one of its next-nearest neighbors. Based on
Protocol 3a, € = min(Vyy) = 2f(2).

According to Axiom 5, the atmiton stores in its memory the information of how to reach its
destination after several gyroi. We will denote the number of gyroi that fit in the memory of the LAN’s
router 4tmiton as the LAN's period. By definition, the period T is equal to: T = [M/Vg] = [M/E], where
the brackets indicate the integer quotient of the division.

From the definition of the LAN’s energy and period and their relationship to the router’s memory,
we conclude that:

E-T~M, (1)

where E is the energy and T is the period of the LAN. Note that E - T = M, if MmodE = 0.

As aresult of Eq. 1, the larger the energy of the particle, the smaller its period, or equivalently, the
larger its frequency. This is De Broglie’s formula [43] E = hf, with the substitution: M 2 h. To extract
M in natural units (as a unitless natural number), we have to turn / in units of € - Ty, or equivalently M
in units of eV - s
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where € and 7, are the quanta of energy and time in the natural units of Atmiton theory, 0 and
Q; are the corresponding quanta in SI units and Ep the Plank energy. Here it is assumed that the
quantum of time in SI units, Q;, is equal to Plank time (¢p).

The final result, therefore, is that M as a unitless natural number is the Plank energy (reduced by
2r7) written in units of energy quanta. This makes sense: The largest energy a particle can have (Plank’s
energy) corresponds to the shortest possible period (Plank’s time). In Atmiton theory, when the energy
is the maximum permitted, then Vg ~ M and that leads to the shortest permitted period of one gyros,
as there is enough memory-space to define the trajectory of the particle only for the next gyros.

Based on the above discussion, we can outline the model for how an dtmiton interacting with an
open port of an atmiton of another LAN can move towards it and fill the said hole: Its LAN’s router
will hop on its substrate from neighbor to neighbor, provided they have open ports (Protocol 2a) with
the path taken predetermined from the beginning, for as many gyroi as they fit in the router’s memory
(Protocol 3a), i.e., for one period. Thus, it seems that either the LAN interacts with its environment only
once per period, when the memory of the router is vacant (Supplementary Figure ??c), or alternatively
that every time a memory block Vg is executed, it gets removed from the router’s memory to make
way for another interaction’s memory block to take its place at the end of the memory’s queue
(first-in-first-out, like Supplementary Figure ??d).

The wave characteristics of particles might be understood in light of these possibilities. For
instance, consider the double-slit experiment: The fringes appear when the wavelength of the light
is on the same order of magnitude as the distance between the slits. According to this view, this is
because a photon with a much shorter wavelength wouldn’t interact with the second slit (it would
be out-of-bounds of its memory), whereas a photon with a much greater wavelength (and hence
a large period) would have its path predetermined for a time-period much larger than the time it
takes to transverse the distance of the slits, so the interaction with the other slit would be statistically
insignificant, i.e, its phase will be changing too slowly to form an interference pattern. Thus, although
individual photons pass through just one slit, there is an interference pattern because each one can
“sense” the second slit through its (absence of) signals.

This memory-model could also be relevant to understanding how the virtual particles (of QFT)
are able to get absorbed with 100% probability: They get emitted by the particle only if there is a
pre-calculated path leading them to the absorbing particle with the duration of the path being less than
a period. Else, they are not emitted. But due to its router’s finite memory, the higher the energy AE
carried by the virtual particle, the shorter its period AT in which it can pre-calculate its path leading
from the emitting to the absorbing particle. Using Eq. 1, this means that AE - AT ~ M (in natural units),
or AE - AT ~ h (in SI units).

In summary, in this section the fundamental properties of individual 4tmita were outlined (for a
more rigorous treatment, see Supplementary Section ??). Based on these fundamental statements, in
Section 3.4-4.4 we will study the properties of LANs of atmita, but still without detailing their internal
structure.

Indeed, treating each LAN as a black-box of unknown shape and internal structure is enough
to derive several important results, such as recovering the Schwarzschild metric around a spherical
mass, finding recipes for Dark Energy, Dark Matter, quantum tunneling and vacuum energy, as well as
for calculating the universe’s percentages of Dark Energy and Dark Matter. The internal (i.e., field)
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structure of the particles of regular matter will be the focus of Section 5, in which we identify each
particle of the Standard Model to be a second-order system of atmita that obeys a certain symmetry.

3.4. Placement of a LAN in Space

Having defined some of the most fundamental characteristics of individual atmita, their LANs
and their interactions, we now turn to the very important question of how to place such an entity on
the lattice of Space. Since Space is a vast 3D network of dtmita with the simple cubic topology without
holes and only integer addresses are valid (see Section 3.1 and Supplementary Section ??), the LAN’s
router can be placed at neither an interstitial nor a substitutional position. Thus, placing a LAN in
Space would require to either: (A) increase the dimensionality of Space by 1 (from 3D to 4D, hence
increase according to Axiom 1 the number of possible direct connections for each dtmiton by two), or
(B) to (locally) re-define one of the three dimensions of the router dtmiton’s coordinate system to point
towards its connection with the LAN and not towards its nearest neighbors at one dimension of Space
(see Figure 5).

(a) . (b)

Figure 5. Map of connections between dtmita in a portion of Space (shown in 2D) (a) before and (b) after adding a
LAN (consisting of a single dtmiton, denoted as G) at the central position of the shown network, with the Space
atmiton denoted as R acting as the router connecting the new LAN with Space. Red lines denote open connections
and blue existing ones, while the open gray circle emphasizes the fact that router R has now an open port towards
its local [-9] direction. The connection of the new LAN in the y-axis of router dtmiton R is fixed (see Section 3.5),
whereas the fact that the broken Space bonds shown in this figure are in the x-axis, indicates that during the
next gyros the LAN can move towards either the [-£] or [+£] directions by its router swapping positions with the
corresponding neighboring Space atmiton (green arrows).

To keep Space 3D, we will demand with Protocol 4 (see Section 3.5) that the router dtmiton
(denoted as R in Figure 5b) re-defines one of the x- y- or z-dimensions of its local coordinate system
to coincide with the connection established with the LAN. Effectively, this coordinate-recalibration
creates a field, i.e., a (kind of) space overlapping our regular Space.

Which dimension does the router choose to repurpose, in order to connect with the LAN?
According to Protocol 2a, the LAN connected to router R can only hop to a neighboring dtmiton of
Space, if it has an open port. For example, for 4tmiton G of Figure 5b to move in address-space, its router
R has to hop by swapping positions with one of its neighbors in the [-£] or [+£] directions, as all other
nearest neighbors of R do not have open ports. Thus, the repurposed dimension defined by Protocol 4 is not
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fixed, rather is always parallel to the instantaneous motion of the particle in Space, as the introduction of the
broken connections is what allows the motion of the router in Space in the first place.

This field-creation process is possibly the most critical aspect of the axiomatic formulation of this
theory, as it governs everything, from the differences between DE, DM and regular matter particles, to
several key characteristics of each particle type (Section 4- 5). In a sense, the rest of this publication
from here on is just a discussion on the consequences of this process.

In more detail, therefore, a full comprehension of the situation depicted in Figure 5 requires a
three-pronged approach:

(A) We need to define what address dtmiton G of Figure 5b will occupy, without address-collisions
with dtmita of Space. This will be accomplished with Protocol 4, which is detailed in Supplementary
Section ?? (and its consequences will be surveyed in Section 3.5).

(B) Since one dimension of R’s coordinate system is repurposed for connecting with the LAN,
the two former connections of R with the neighboring Space dtmita across some dimension will
have to break (see the red connections of Figure 5b), as Axiom 1 prohibits R to have more than six
direct connections. This changes the local geometry of Space and its consequences are discussed in
Section 4.1.

(C) The router dtmiton, R, has an open port at the opposite direction from the one it chose to
connect with the LAN (i.e., direction [-J] of its local frame in the example depicted in Figure 5). This
direction is fixed (see Protocol 4, Sect.3.5) and it does not affect the motion of the particle during the
next gyroi. It can be the same, or different, from the repurposed dimension of Space which is parallel
to its instantaneous motion and changes generally every gyros, as discussed above. The details of how
the router chooses one particular direction for connecting with the LAN are defined through Protocol 4
and lead to the realization that Dark Energy and Dark Matter naturally arise in the context of this
theory.

3.5. Addresses of the LAN's dtmita

We now turn to the fundamental question of what addresses will the dtmita of the LAN in Figure 5b
occupy, without collisions with the addresses of the dtmita of Space. As mentioned already, the answer
requires the notion of the finite memory of the atmita, discussed in Section 3.2. Interestingly, the
response to the above question leads to the realization that for every possible LAN configuration (i.e.,
for every particle type), there are another two fully-symmetric and mutually non-interacting versions.

The Protocol Process that allows an dtmiton to claim an unoccupied address will be called
“pinging”, in analogy to the relevant process of computer networks. A detailed discussion on it can be
found in Supplementary Section ??; here we will note only the process itself:

Protocol Process 4 — Pinging

When placing a LAN of atmita on a substrate (or in Space), its dtmita’s local addresses are
translated to the substrate’s frame (and vice versa) by getting reflected by a surface of the substrate,
utilizing the following recursive protocol:

1. The LAN'’s router chooses one of its six ports (which connect it with its nearest-neighbors on the
substrate) at random (each with an equal probability).

2. Itlooks for the first unoccupied address in that direction by performing a series of “pings” with
progressively farther addresses. At each step of this pinging process, it broadcasts the candidate
address and waits for an “occupied” signal, similarly to how a new telecommunication node on a
network chooses its IP address.

3. If no such signal arrives, the process finishes and the address of each LAN atmiton is reflected
from the last occupied address. Else, the address length in the chosen direction is increased by
one stathmoés and the process restarts. The surface of reflection will be called the “mirror” surface.

A visualization of the above process for a simple example case is depicted in Supplementary
Figure ?2.
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In any case, the detailed evaluation of this process in Supplementary Section ??, leads to the
following conclusion: If the LAN is closer than R,,,x (see Section 3.2) to its mirror surface, then there
will be an attractive force between the substrate and the LAN, caused by the open ports in the direction
of the reflection. This force will cause the router R to move towards the mirror surface and when it
reaches it, the LAN will be turned into substrate, increasing its size. In Section 5 (and Supplementary
Section ??), it will be shown that this LAN-substrate interaction is responsible for some particles being
unstable and massive (e.g., the W* and 70 bosons), while others are not.

4. Atmiton Theory and the Macrocosm
4.1. Particles in Space Generate an Effective Curvature

Based on the discussion of Section 3.4, the two nearest neighbors of the router in the dimension
parallel/antiparallel to the particle’s motion in Space have one broken connection each (Figure 5b).

The signals generated by these two next-neighboring atmita of Space are nonetheless inconse-
quential: These two atmita interact with each other as they generate signals of opposite sign (see
Protocol 1) and have the smallest possible distance, both in terms of d. and of d,: Since they are part
of the same LAN (in this case, Space), d, = 2 and d,. = 4; the latter because their signals have to bypass
the broken connections that router R caused. During the next gyros, as dtmiton R will switch places
with one of these two Space dtmita (Protocol 2a), they will close their corresponding open ports. There
is no possible configuration of dtmita that can generate a suitable signal closer to the ones exchanged
by these two Space dtmita, so in line with the discussion in Section 3.2, their signals are stored in the
first place, V4, of their dtmita’s memory. In addition, based on Protocol 4, all particles generate pairs of
such signals, never only one, as they break their router’s connections with both of its neighbors in one
dimension of Space. Thus, each such pair of Space dtmita neighboring the router of each particle only
interacts internally, its existence has no effect on anything, except for increasing the connection distance
between points in Space that lie at the opposite sides of these broken connections.

Even though these two signals themselves are inconsequential, the act of placing a LAN in Space
has the dire consequence of changing the local geometry of Space, by increasing the distance of two
previously next-neighboring points by 2 stathmoi. Effectively, adding a particle to a point in Space
increases the “curvature” of it, in the sense that it increases the connection distance d. between points in
Space. This result is of course relevant to general relativity’s notion that energy (which macroscopically
is proportional to the number of particles present in some volume) bends space-time by increasing the
time it takes light to propagate between two given points in Space.

Massive macroscopic objects constantly generate due to their internal interactions copious
amounts of new particles. The simplest and lowest energy ones (e.g., low energy gravitons, see
Section 4.2.1 and 5) can be considered as nothing more than moving space-defects, which effectively
make a given length seem longer at their presence.

Microscopically, one can utilize a condensed matter picture and think mass as a defect-generating
part of the lattice of Space. These defects will then diffuse away by means of a random walk [44].
Here it is suggested that the curvature field is (proportional to) the density distribution of these
space-impurities.

Macroscopically, another way of viewing this effect is as a treadmill, in the sense that every
particle moving in a gravitational field, very much like a runner on a treadmill, would have to cross the
“extra space” introduced by space-defects, in addition to the static background Space dtmita. To further
elucidate the above analogy, consider the following scenario, depicted in Figure 6: In some airports
there are “conveyor belts” that allow for faster transport of pedestrians between terminals. If someone
is walking at a constant speed — say 1 ms~! —and walks on this belt opposite to its motion (utilizing it as
a treadmill), they would cross a given distance — from point A to point B —in a certain amount of time.
If the same person walks beside the belt, on the regular sidewalk, with the same speed of 1 ms~!, they
would go from point A to point B faster. Thus, the existence of the conveyor belt made the distance
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between two given points to look longer that what it would be in its absence, as the person had to
transverse the “extra space” that the conveyor belt generates by its motion.
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Figure 6. Two pedestrians walking beside each other with the same speed of 1 ms~?, going from point A to point
B. One of them (depicted in green) walks on the regular pavement, while the other (red color) walks on a conveyor
belt, opposite to its motion. Obviously, the latter one will arrive to the destination later. This is analogous to how
space defects produced by macroscopic objects are suggested to create an effective curvature.

Although surveying the general equivalency of the space-defect effect and GR’s curvature of
spacetime should be the focus of a dedicated publication, in the Supplementary Information (Section ??)
it is explicitly shown that the aforementioned effect in the discrete spacetime of Atmiton theory yields
the Schwarzschild metric in the region around a spherically-symmetric mass.

To the best of the author’s knowledge, this is the first time the Schwarzschild metric is reproduced
in the setting of a discrete spacetime. Of course, GR is not linear, so the general (in)equivalency of the
two theories should be rigorously proven. In any case, this model could potentially aid the quest for
unifying GR and QFT, as spacetime in this context is not inherently curved. Rather, “curvature” arises
from local changes to a static background, much closer to the quantum mechanical picture of (flat,
Minkowskian) spacetime.

Finally, note that according to this view, curvature should be proportional to the particle, not energy
density, as we are simply counting the number of routers being present in a region of Space. Although
macroscopically the distribution of energy and mass is proportional to the particle density, this is
not always the case microscopically, as individual particles can have very different energies/masses.
Hence, it would be interesting to survey the consequences of this model in a quantum gravity setting,
where the differences between the particle density and energy density distributions can indeed be
significant.
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4.2. Dark Energy
4.2.1. All Possible First-Order Systems

In the vast, simple-cubic Space described in the previous sections, we will now see that there are
nine possible first-order constructs (i.e., constructs not requiring the embedding of LANSs inside LANs)
one can create: In each of the three dimensions of a router 4tmiton, one can connect a LAN of dtmita
to: (a) the positive direction of the router (similarly with the case detailed in Figure 5b), or (b) to the
negative direction (filling the gray circle of Figure 5b), or (c) connect two LANSs to the same router, one
at each direction of the same dimension. These nine constructs will be denoted as follows:

X-based constructs: [g (0)], [2(0)] and [X ((8)) ]= [jgg;], for the positive, the negative and the mixed
case discussed above. Similarly for the other two dimensions: [g (0)], v (0)], [Y ((é))) 1, [8(0) 1, [2(0)] and

Z{p)] y
((U%

In the above symbolism, a “0” index denotes the absence of a LAN. Raised indexes define the
structure of the LAN connected in the positive direction of the relevant dimension of the router
dtmiton and lowered indexes the negative LAN. The parenthesis of each index defines the (possible)
second-order structure, namely whether there is a LAN embedded inside the relevant substrate. A
zero inside the parenthesis denotes the absence of any embedded LAN, with other possibilities being:
(+x), (=x), (+x) and the same for y and z.

For example, [ O signifies that there is a LAN reflected in the [+£] direction of its router atmiton,

with no LAN embedded in it (hence the raised x(0) index) and no LAN is connected to the local [-£]

¥(0)
0

structures (i.e., any structure that has anything but a zero inside its parentheses) will be discussed in
Section 4.4-5.
To prove that the aforementioned nine first-order constructs are both possible and exhaustive, we

direction of the router. Therefore, the particle depicted in Figure 5b would be [J"]. The second-order

need to show that (a) placing two LANSs at opposite sides of the same dimension creates a stable

structure (i.e., show that [X ((8)) 1, [Y ((S))] and [Z((g)) ] are long-lived) and that (b) cross-combinations, such

as [;C((g)) ], should be excluded.

In Supplementary Section ??, it is demonstrated that the open ports of the routers of the first-order

0
x(0)
attractive force between the two particles, provided that d. < Rpuax. As M (and therefore R;,qx) is

symmetric pairs [ ©7and [° ] (and similarly for y and z) generate a signal that creates a long-range

(postulated to be) very large, we expect this force to be felt across great distances in Space. As this

signal is generated by the router atmiton itself, its significance on the momentum of the particle is by

construction the largest possible (it is always Vas1, see Section 3.2). Also, the random selection of the

0
z(0)
equal numbers (and the same for x and y). Consequently, most (if not all) such particles that could

direction of reflection in Protocol 4 ensures that on average [S(0>] and [ ] systems are generated in

possibly have been produced right after the Big Bang, would very fast find their counterparts in Space,

get attracted to each other and form combined [Z ((8))] systems, in which the initial [8(0)] and [2 (0)]

LANs share a router dtmiton that does not have open ports. Thus, this potential primordial charge of the

0
z(0)
none of the familiar Forces, it is virtually non-existing after the Inflationary era, but possibly played

particles’ routers (detailed in Supplementary Section ??) between [3(0)] and [} ] particles generates

a significant role at the very early times of the universe’s history, before all “charged” first-order

systems annihilated to neutral [X ((g))], [Y(((())))] and [Z ((8))] ones. This very interesting era should be

further explored with a subsequent study.

Turning to the second part of the proof, namely the exclusion of cross-combinations, in Supple-
mentary Section ?? it is shown that LANs with their addresses reflected at different dimensions are not able to
interact at all — regardless of how close they are to each other. Indeed, Supplementary Section ?? details

. 0) (0)
how the signals generiated by a [Z(O) T )
router is at a distance 7=(ry, ry, r;) away in Space. |F| can be arbitrarily small (even zero) and still the
(0)
(0)

when they are translated to the frame of [X ((8)) ] (and vice versa). The same is true by symmetry if

] particle are translated to the frame of a [X ] particle, whose

two particles won't be interacting, as all signals generated by particle [Z ] become out-of-bounds
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0)
Y

(0)
particle, they would just pass through each other.

x(0)

2(0) ] wouldn't create a stable

the first particle is [Y ) ]. Consequently, these cross-combinations like |

As a result of the above discussion, all second-order systems that will be constructed in Section 4.2-
(0)

VA
(0)

[X ((8)) ] and [Y((g))]) substrates. Thus, one could categorize all systems of LANSs (i.e., all particle types) in

three broad categories, or “bases”: The X, Y and Z bases.

5 (i.e., Regular and Dark Matter, as well as Dark Energy) will be based on “neutral” [Z ] (as well as

4.2.2. Dark Energy and Calculation of Qpg

At a first glance, the split of all particles in the aforementioned three bases might seem to create a
directional symmetry-break (i.e., making z-axis somehow special for Z-based particles). However, this
is not the case. X, Y and Z are specific directions of the particle’s local frame. Indeed, in Section 5.1
it will be noted that the local z-direction of a Z-based particle is the direction of its momentum (and
similarly for X and Y bases), which of course is arbitrary when translated to the coordinate frame of
Space. Nonetheless, in Section 5.1 we will see that the above makes the internal direction of all particles’
momentum “special” (i.e., by braking its parity with the two perpendicular dimensions).

In conjuncture with the above and as was mentioned in Section 4.2.1, in Supplementary Section ??
it is shown that two LANSs that are reflected from different dimensions have address distances, d,,
vastly larger than their connection distances (d.), larger than the memory limit itself (i.e., f(d,) > M,
even if d. ~ 0). So the corresponding signals are out-of-bounds of the memory of the dtmita and they don’t
interact.

The difference between these three bases is only a rotation of the local (i.e., internal) coordinate
system. The repercussions of this will be surveyed in Section 4.3, but it should already be clear that
any (stable) particle structure will be present (by symmetry) in all three bases with the exact same
characteristics. Thus, we conclude that there should be 3 completely symmetrical, non-interacting versions of
each particle type, called the X-, Y- and Z-based.

We will call the Z-based version of each particle matter (which includes both normal and dark
varieties) and the other two — collectively — Dark Energy (DE).

Clearly, this is a Quintessence-like model for Dark Energy [14-18], not a cosmological constant [45,
46]. DE in this setting should contain two (mutually non-interacting) copies of all particle types of
both regular and dark matter. Also, by symmetry, the amount of DE should be twice as much as the
sum of normal and dark matter. This follows from the fact that the direction of the pinging process
of Protocol 4 is random and thus each particle placed in Space has an equal chance of being X-, Y- or
Z-based. As a result, Qpg = 2Q,,.

In addition, as discussed in Sect 3, spacetime in Atmiton theory is inherently flat (simple cubic
lattice). Thus, by construction, €;,; = 1, or equivalently, Qpg + Q,, = 1.

From the above two relations, it follows that Qpg = 2/3 and Q,,, = 1/3. Therefore:

QpE(t — ) = 0.66. (3)

This result is very close to observations (see Table 1). Indeed, this value is in excellent agree-
ment with the values reported by the Dark Energy Survey (DES) 2019 measurement [26], Pan-
theon+ (2022) [30], as well as DES (2025) [31].

Note that Eq. 3 gives the value of Qpg at the limit of a long time after the Big Bang (r — ),
because the symmetry of the three bases is strictly valid only in the limit of an “infinite”, symmetric,
3D space, with all dimensions equivalent. This seems to be the case now, but close to the Big Bang the
symmetry might had been broken, as it is possible that the Big Bang might have been (for example) a
2D—3D transformation of the universe, so one of the dimensions might had been suppressed at the
time (Figure 8 shows such a case in a different setting).

In the aforementioned possibility regarding the nature of the Big Bang, depending on whether
the new dimension that the Big Bang introduced was Z or one of the X and Y, the initial percentage
of DE would have been 100% or 50%, accordingly (i.e., Qpg(t ~ 0) = 0.5 or 1). In such a case, the
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initial percentage of DE would evolve fast towards its long time limit, since during the Inflationary
Era a shorter length of reflections (i.e., min(ry=,ry+,r;+) << Ryax) might had lead to significant mixing
between matter and Dark Energy, that could have reduced any initial imbalance in the total energy of
the three bases. This is further discussed (in the context of Hubble’s tension) in Section 4.3.3 and 4.4.

Finally, note that this model of Dark Energy offers an explanation to the coincidence problem [47]:
The value of Qp is fixed to be twice that of Q,, in the limit of small redshifts by symmetry, rather than
by coincidence (or by the anthropic principle).

4.2.3. Dark Energy and the Expansion of the Universe

Two particles of different bases (e.g., a X- and a Y-based particle) can occupy the same point in
Space, turning the local fabric of Space at the position of their common router effectively 1D, as their
router maintains only two direct connections with other Space dtmita. As the particles of different
bases do not interact at all, the two aforementioned particles will pass through each other, instead
of creating a lasting particle made of four substrate LANs, two at each dimension (e.g., a [Zggg X (((()))) ]
particle). Also, at this stage it is not clear whether three particles (one of each base) can ever occupy the
same point in Space (i.e., whether they can share a router), as that would cause the router to break its
direct connections with Space across all dimensions, effectively isolating this transient tri-based particle
from the rest of the universe. Indeed, disallowing this possibility might lead to an amendment of the
Protocol Processes discussed so far at a subsequent publication.

In any case, the above discussion leads to the connection between DE and the observed expansion
of the universe: After the end of Inflation (which should be the focus of another publication), there is
only apparent expansion of Space, as Space is already vast and in it every particle — be it matter or DE
— breaks two direct connections of its router with its former neighboring Space atmita, parallel to its
motion during the next gyros (Figure 5). Additionally, X- and/or Y-based particles (which collectively
form Dark Energy) do not interact whatsoever with Z-based ones (which we defined as matter). So the
only effect that the presence of a DE particle has to Z-based particles is that it makes a given distance
effectively longer: The more DE particles exist on a given length, the longer it appears to be. In a sense,
adding DE particles in Space can be thought of being analogous to adding defects/impurities on a
crystal lattice of Condensed Matter Physics, or to adding holes in a Swiss cheese and then trying to
find paths connecting different sides of it, while avoiding the bubbles.

This apparent expansion of Space due to DE particles is studied in more detail in Supplementary
Section ??, but here note the following:

First, due to the Second Law of Thermodynamics, high-energy DE particles should gradually
decay in more and more lower energy ones, including ultra-low energy (dark) gravitons and photons.
Here, by “decays” we are not referring only to processes like 4 — e+ v, + 7., but also to tiny interactions
that lead to particles emitting photons or gravitons of arbitrarily small energy (e.g., Bremsstrahlung).
Therefore, the DE particle density in a given volume of (static, background) Space should be increasing
monotonically with time.

Second, as we only perceive DE through the expansion of Space, its effect would be inconsequen-
tial for as long as its particle density is much smaller than the number of static Space dtmita in a given
volume, but will become exponentially more important, when that limit is approached.

Indeed, in Supplementary Section ??, starting with a simple toy-model of a static volume of Space
with only DE particles in it, it is shown that, given a line segment consisting of L static Space dtmita: 1)
The apparent length of the given line segment that a Z-based observer perceives (by how much time it
takes Z-based light to transverse it) remains roughly equal to L for a long time and then starts getting
exponentially longer with time (Figure 7). 2) The apparent DE particle density, which is given by the
number of DE particles over the corresponding apparent volume, starts from a very small value and
abruptly increases towards its maximum allowed (inset of Figure 7).

These qualitative results agree well with the current view that DE’s effects were completely
negligible in the early universe, whereas the (perceived) DE density increased abruptly 5-6 billion
years ago (at the transition redshift z; ~ 0.7) [48] and remained constant henceforth [47,49].
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Figure 7. Inset: Time-evolution of the apparent DE density, as seen by a matter-made observer, normalized to
its long-time limit. Main panel: apparent expansion — in semi-log scale — of the normalized length of a given
line segment. Here we assume an exponential increase of the number of DE particles inside the given region of
“empty” Space, due to their interactions that gradually break high energy particles in more, lower energy ones
(see text and Supplementary Section ??). Note that in this example calculation the rate of DE decay was selected in
order to provide a reasonable agreement with the current understanding of DE abruptly “turning on” (as seen by
matter-made observers) roughly 6 billion years ago (at the the transition redshift z; ~ 0.7 [48]). For a discussion on
the derivation of the above, see Supplementary Section ??.

4.3. Tunneling and Vacuum Fluctuations

According to the discussion in Section 4.2, DE particles are identical counterparts of regular (and
dark) matter, just having their local addresses reflected by a different dimension. Given that the only
difference between a particle and its DE counterparts is a 90° rotation of the router’s coordinate system
(i.e., the way it translates the coordinates from its local frame to that of Space and vise versa), it is
conceivable that there might be a (local) mechanism that can (transiently) turn DE to regular matter
and vice versa. Here it will be argued that there is a known mechanism that fits the bill: QM tunneling.

4.3.1. QM Tunneling as a Local 90° Rotation of the Router’s Coordinate System

Two Z-based particles occupying the same address-space would violate Axiom 3, so they either
repel each other before their positions coincide (potential wall) or one of them (we might postulate
to) can temporarily turn from Z-based to either Y-based or X-based. This rotation would conserve
the particle’s internal structure (see Section 5), it is just the router’s transformation matrix connecting
Space’s and the particle’s coordinate systems that changes. In other words, the only change is in regard
to the way the router translates the signals coming from outside to the coordinate system of the particle
and vice versa.

Now, the particle has turned to one of its (fully symmetric) Dark Energy counterparts and the
potential wall is not there any more, in the sense that its signals are out-of-bounds (Section 4.2).
Therefore, it can now “tunnel” through the barrier and turn back to Z-based matter on the other
side. During the time it tunnels, it does not interact at all with Z-based matter, thus for a Z-based
observer it seems to have vanished from one place and turned up in another. Also, while the Z-based
particle tunnels, it won't be interacting with the Z-based gravitational field as well. This means that its
trajectory inside the barrier might be less curved (in terms of General Relativity’s curvature) than it
would be if it was still Z-based and therefore it might appear slightly superluminal [50] to a Z-based
observer.
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For the above process to happen, two prerequisites are obviously required: (1) due to Protocol 3a
the whole transformation to DE and back should happen in one period T (see Section 3.2) and (2) every
time the particle transforms (to DE and back), it should occupy only empty addresses (Axiom 3).

Since Z and X, Y types of matter do not interact directly, the spatial correlation between the three
different bases should be very weak. Nonetheless, the larger the concentration of Z-based matter (i.e.,
the stronger the potential wall), the more Z-based particles would be tunneling in its vicinity at any
given moment, crowding the nearby address-space of the other two bases. Also, the probability of
the particle in question finding the address-space unoccupied at each transformation of the tunneling
process depends on the energy of the particle at hand: the larger the address-volume it occupies (i.e.,
the larger its rest mass energy), the lower the probability of finding the relevant address-space open
when it turns to X or Y-type.

From the above, it seems that Atmiton theory is (qualitatively) consistent with QM tunneling
being a local 90° rotation that turns Z-particles to their X- or Y-based counterparts. Such a mechanism
provides a means for reaching and closing an open port that lies behind a “potential wall”, but more
importantly, it provides a mechanism that helps to avoid the catastrophic scenario of two or more
Z-based particles trying to share the same address-space, which would violate Axiom 3. The process
of tunneling will be noted as Protocol 5:

Protocol Process 5 — Tunneling:

A particle can avoid a potential wall, by means of its router temporarily changing its base. This
would make all particles of its original basis seem like (non-interacting) Dark Energy for the duration of
the process, so the particle can tunnel through the obstacle and resurface on the other side by reversing
the process. Prerequisites: (1) The tunneling should happen during one period (due to Protocol 3a)
and (2) during the two transformations, the particle should occupy empty parts of address-space (due
to Axiom 3).

Note that in the above definition of Protocol 5, we have silently assumed that while tunneling, the
router turns the particle to DE completely, i.e., it translates both the signals from the outside world to its
local frame the way a DE particle would and vice versa. Of course, there are conceivable variations
of this protocol that only partially change the router’s transformation matrix. For example, if the
router only translates the internal signals as if the particle was X- or Y-based, but keeps the translation
of the environment’s signals to the local coordinate system of the particle intact, then the tunneling
particle would seem to have vanished to a Z-based observer, but it would still interact with its Z-based
environment.

As with all other processes of the dtmita’s communication protocol, the only way to distinguish
between these different alternative protocol versions is by subtle experiments (and/or by thought
experiments). There is a growing number of studies that investigate the process of tunneling, some
yielding contradictory results [50,51]. For instance, some claim that tunneling is instantaneous [51,52]
(which would be very hard to amend with this theory’s view), while others claim that it requires
some time, either subluminal or superluminal. Part of the issue is that different experiments measure
different “times”, some related to wavepacket delay [52-55], others to a semiclassical time [50], etc.

Interestingly, a recent study of the “Larmor clock” time, found that tunneling Bose-condensed
87Rb atoms feel the surrounding magnetic field during the process, as their spins were shown to precess
in it [50]. This result suggests that tunneling only partially transforms a particle to its DE counterparts:
The router translates the particle’s signals to the Space’s coordinate system the way it would if the
particle was DE, but it would continue to send the signals from the outside Z-world to the particle as if
it was not tunneling.

In any case, it is clear that further experimental and theoretical studies are needed, in order to
establish the exact form of the atmiton’s Protocol Process behind QM tunneling and amend Protocol 5
accordingly.
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4.3.2. Vacuum Fluctuations

The tunneling mechanism presented in Section 4.3.1 goes beyond offering an explanation for
QM tunneling, as it is applicable (by symmetry) also to X and Y-based particles. According to the
discussion of Section 4.3.1, when a X-based (i.e., dark energy) electron tunnels, it turns to either Y- or
Z-based electron, each with a 50% probability. While it tunnels, an X-based observer won't be able
to interact with it, they would think that it vanished in one place and resurfaced in another. But if
it turned temporarily to a Z-based electron, it will be sending Z-based signals for the duration of its
tunneling process. Thus, for a Z-based observer, it would appear that an electron “popped out of the
vacuum” and then vanished just as suddenly.

As the entirety of this process should fit inside the tunneling particle’s memory (Protocol 5), the
energy difference seen by the Z-type observer, AE, should follow Eq. 1 and hence it can only stay as a
Z-type particle for a time AT = [M/AE], which is of course Heisenberg’s uncertainty principle in the
natural units of this theory (where 1 < M, see Section 3.3).

Notably, this dual model of tunneling and vacuum fluctuations might provide an explanation
for the so-called “Vacuum Catastrophe” [56,57], which finds the measured vacuum energy to be a
whopping 107120 times smaller than the value suggested by Quantum Field Theory. Based on the
above discussion, the value of vacuum energy reflects just the number of DE particles that tunnel in a
given volume of Space during a certain time period. As there is twice as much Dark Energy as Regular
and Dark Matter, but only half the tunneling DE particles turn into matter, the vacuum-energy’s particle
density should be equal to the density of all tunneling particles of Reqular and Dark Matter.

Although a thorough QFT calculation is warranted to quantitatively compare the predicted value
of the above statement with the experimental value of vacuum energy, qualitatively it seems much
more in line with a modest prediction of its energy density, more in line with the actual value.

4.3.3. Tunneling as a Mechanism That Mixes Matter with Dark Energy

In Section 4.2, it was assumed that there are no interactions between matter and Dark Energy
(based on the result of Supplementary Section ??). The only observable effect of the latter to the former
was found to be the effective expansion of Space (Supplementary Section ??), with the exception of the
possibility of RM-DE mixing during the early Inflationary Era. In any case, no mixing mechanism has
been proposed to exist after the end of Inflation.

Nonetheless, the dual tunneling/vacuum energy mechanism presented above with Protocol 5,
allows for an indirect coupling of regular matter and Dark Energy: In regions of Space that contain a
high density of particles belonging to a certain base (e.g., around a Z-based black hole), there should
be a significant flux of particles tunneling by turning to their DE counterparts. This flux would create a
gravitational hot-spot in the other two bases, which could potentially result in a correlation between
the large-scale structures of the three bases. Interestingly, such a correlation between black holes and
DE has been recently observed [21] for supermassive black holes with z < 7.

Note, however, that — at least at this stage of this theory’s development — nothing prohibits one
or both DE bases (i.e., X and/or Y) to have a significantly different matter/antimatter asymmetry,
potentially close to zero. If this is the case, then the coupling of the large-scale structures of the three
bases might be suppressed [58], by most of DE being dark photons, which do not lump under the
effect of gravity.

In any case, the aforementioned mixing mechanism might result in the gradual equalization of
the percentages of all three bases, if they started away from their long-time limit of Qp g calculated in
Eq. 3 (see Section 4.2). This could explain why studies of the DE percentage in the early universe (e.g.,
Barionic Acoustic Oscillations (BAO) [25] and the WMAP /Plank measurements [20,23]), consistently
find a value of Q4 close to 69%, in contrast with the low-redshift methods (e.g., Dark Energy Survey [26],
GalWeight [28] and Pantheon+ [30]), which report values around 66.7%, in agreement with Eq. 3. In
addition, this discussion is qualitatively in line with the recent 3-sigma find of SPT-3G Main field that
DE'’s effects are not constant with time [59]. This idea is further discussed in Section 4.4.1.
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4.4. Dark Matter

We will now focus on Z-based substrates and start exploring second-order systems, which have
LANs embedded inside their substrates.
In Section 4.2.1 the characteristics of the three first-order Z-based systems were explored, namely

[5(0)], [2(0)] and [Z (O)]. The first two were shown to attract each other and form [Z (0)]. As a result,

(0) (0)
here we will focus on second-order systems based on a [Z((g)) ] substrate, which will be argued to be the

basis of all RM and DM particles.

The two LANSs of the [Zég)) ] system (Figure 9) can act as substrates in which other LANs can be
placed, identically to how we added the first-order systems in Space (Section 3.4). This case has been
referred in Section 1, where it was suggested that putting a LAN inside another LAN can result in
spin-like properties of a seemingly point-like structure (Figure 2).

Compared to the case discussed in Section 3.4, where we added a LAN at a point in Space, adding
aLAN inside a [Z ((8)) ] system allows for more degrees of freedom: We can place an internal LAN on
the positive or negative substrate, or place two LANs, one on each substrate. Also, each internal LAN
(0)

) ], i.e., the surfaces normal to (the local) [££],

should be reflected by one of the external surfaces of [Z
[+9] or [+2].

It is obvious that a particle of the Z, type (with internal LANSs reflected from the surfaces normal
to [+Z] of [Z(((());]) has a different symmetry than the Z, and Z, types. This symmetry break will be
studied in Section 5.2.

All particles that have z-based internal LAN(s) on a Z substrate (e.g., [Z ((Si)]) will be called Regular

Matter. Accordingly, particles having only x- or y-based internal LAN(s) on a Z substrate (e.g., [Z((;;))]
or [z 1) will be be called Dark Matter.

Since all three second-order “flavors” of matter are based on a Z substrate, they interact gravita-
tionally. This is demonstrated in Supplementary Section ??. On the other hand, all interactions that
involve the embedded LANSs of these particles (e.g., EM and Weak Forces, see Section 5), are expected
to be either very suppressed, or completely absent, for the exact same reason that Z-based particles
do not interact with DE, i.e., their signals are out-of-bounds. However, in Section 5.8 and 5.10, we
will introduce a subtle effect that might allow the W* bosons and the higher generation fermions to
interact (in ways other than Gravity) with DM particles, while leaving y, Z° and the first-generation
fermions completely oblivious to them. This might provide clues towards explaining the anomalous
mass measurement of the W* bosons [33], as well as that of the muon’s magnetic moment [60].

Finally, an interesting implication of this model for Dark Matter is that the Z, and Z, flavors of
Dark Matter do not interact with each other in any way except through Gravity, which means that
even if DM particles participate in other (dark) Forces, their interactions will seem weaker to a Z,
observer, as half of DM won't be interacting with the other half in any way except gravitationally.

4.4.1. The Percentage of Dark Matter

One might be inclined to use the same symmetry argument that was used to calculate the
percentage of Dark Energy (Eq. 3) and claim that 2/3 of matter should be DM and 1/3 RM. But the
symmetry is broken for the Z, combination: [Zg;zz))] is not symmetric to [Z (("_L?)]

Indeed, in Section 5, [Z ((;ZZ)) ] will be identified as the (stable, massless) photon, whereas [Z (J_ri) ] as

(-2)
the (unstable, massive) Z° boson. The differences of the two stem from the interaction of the internal

LANSs and their substrates (Supplementary Section ??). In the case of [Z((J_'?)] (i.e., the Z° boson), the

internal LANs interact with their mirror surfaces, propagate towards them and very fast decay (see
(=2)
(+2)
Supplementary Section ??. This process (which governs which Standard Model particles are stable or

Supplementary Section ??). This is not the case for the [Z; *'] (i.e., the photon), as is shown in the
not) will be further discussed in Section 5.

To identify the relative percentages of Regular and Dark Matter, we can thus neglect the systems
(2491, 1z ] and [Z((t? ]. This is equivalent to saying that there are much more photons than Z°

© (-1 -l b
bosons at any given point in time.
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Therefore, if we place an internal LAN in the positive substrate of [Z ((8;] and reflect its addresses
from one of the six surfaces of its substrate (Protocol 4), while forbidding the [+Z] reflection and the
opposite for the negative substrate (i.e., forbid systems [Z((S)Z)], [Zz ((?)Z)] and [Z ((fz)) 1), the situation would
be statistically identical to the case of throwing a fair dice and every time it lands on 6 (corresponding to
the [+Z] reflection on the positive substrate), try again, whereas every time it lands on 5 (corresponding
to the [-Z] reflection on the positive substrate) count it as Regular Matter and the rest (corresponding
to the [+£] and [+7J] reflections) as Dark Matter.

Then, the percentage of Regular Matter would be:

Q ~ Q,, X 2(1/6)" =1/3x0.2 = 0.066 4)
n=1

where Q;, is the percentage of regular matter, being 20% of the Z-based matter (€2,,,), which was
found to be 1/3 of the total energy of the universe (Eq. 3).

Note that there is no reason to expect a time-dependence of the ratio Q; /€., since there is no
argument to be made for the percentages of dark and regular matter starting out of equilibrium in
the primordial universe — both are based on a Z substrate and Protocol 4 ensures that all reflection
directions have equal probabilities.

Universe’s percentage of (Z-based) Dark Matter is then:

Q. =Q, —Qp =0.266 (5)

As one can see from Table 1, the theoretical considerations presented in this paper for the
percentages of RM, DM and DE are very close to the observationally acquired values. Indeed, the final
value of Q. reported by the Plank collaboration [20] (0.264 + 0.011), the value of Q,, reported by the
2019-Dark Energy Survey [26] (0.331 + 0.038), GalWeight [28] (0.310 + 0.044), Pantheon+ [30] (0.334 +
0.018) and DES (2025) [31] (0.333*91°), as well as the reported value for Q by DES (2019) (0.669 =+
0.038) are within error of the values reported here.

Note that some publications referenced in Table 1 report multiple values for some cosmological
parameters (based on the combination of different sets of measurements). In such cases, the value re-
ported in Table 1 is the one using all available data, except for Barionic Acoustic Oscillations (BAO) [25]
and/or the WMAP /Plank measurements (when applicable). When these datasets are included, the
percentage of DE is skewed higher to roughly 69%, as is the case for the values reported by WMAP
and Plank collaborations. A possible reason for the increased value of Q, in these measurements,
compared to Eq. 3, as well as compared to that reported by DES, GalWeight and Pantheon+, might be
the timescale of the measurement. In both BAO and WMAP /Plank cases, Qx and/or Q,,, are measured
based on effects stemming from the primordial universe (during the recombination and baryon-drag
epochs). But in Section 4.2 it was mentioned that the percentage of DE close to the Big Bang could
be significantly different from today’s value, starting at either 50% or 100%, depending on the initial
condition at the Big Bang. Although the details of this argument will be presented in a dedicated
publication, note that a value of Qpr = 1 at the start of the Inflationary era, decaying fast during
Inflation to a value close to 70% (due to the possible significant mixing of DE-RM during that time,
as discussed in Section 4.2), followed by a very gradual further decay towards the long-time limit of
QpE = 0.66 (through the tunneling-mixing mechanism, see Section 4.3.3), might explain this small
discrepancy, as well as the Hubble tension (i.e., the fact that the value of Hy from measurements of the
early universe is significantly lower than that found by measurements closer to the present [20,61-65]):
The extra percentage of DE at the early universe (i.e., Qp starting at 100%, not 66.6%) might be acting
as Early Dark Energy (EDE), which has been suggested to be able to solve the Hubble tension [66—68].
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5. Atmiton Theory and the Microcosm

In this Section we will give a short outline of the properties of each of the Z-based second-order
system with only Z-based internal LANSs (i.e., Z; systems). Each one will be suggested to be a particle
of the Standard Model (SM).

In accordance with the approach we followed so far, the technical discussion and derivation of
several results will be done primarily in the Supplementary Information (Supplementary Sections ??-
??); in the main manuscript we will focus on presenting these results, discussing their consequences
and outline further avenues for future studies.

In particular, here we will try to understand qualitatively some important concepts of particle
physics in the context of Atmiton theory, such as: What matter and antimatter is, what is EM charge,
how spin is generated, what mass is and why some particles are stable and others not. Many of these
will become apparent through a more thorough inspection (in the Supplementary Information) of the
systems corresponding to the graviton, the photon, the Z° boson and the electron (see Supplementary
Sections ??-2?).

Before we can study the properties of each Z, system, however, we should stop treating LANs as
“black boxes” and try to understand how the internal LANs move on their substrate (Section 5.1) and
also what shape these LANs have (Section 5.2). Both of these aspects are crucial to the discussion of
the characteristics of each SM particle that will follow.

5.1. Relative Motion in Fields

When someone is walking on a moving train, the addition of their respective velocities (as seen
by an outside inertial observer) is governed by Special Relativity. But both these motions happen
ultimately in Space. What happens if an internal LAN is moving inside a substrate LAN, which moves
in Space? Can both LANs move towards the same (address) direction during the next gyros? In that
case, the address of a given atmiton in the internal LAN would change by 2 stathmoi at the same gyros.

Note that although the external LAN of such a system is indeed moving in Space (and its motion
should obey Relativity), its internal LANs moves on a field. Also, in Section 3 the speed of light was
defined as one hop (one stathmos) per gyros. It has not been clear so far how to generate speeds slower
than that, since an dtmiton obviously cannot move in a discrete lattice by a fraction of a stathmos
during one gyros.

Here, this conundrum will be resolved (by adding an addendum to Protocol 2 - see Supplementary
Section ??), by requiring that a nested LAN cannot move towards the same address-direction as its
substrate LAN during the same gyros:

Protocol Process 2b — nested hops:

When LAN s are nested inside other LANS, each layer cannot move during the same gyros at the
same address-direction as one of the others. In other words, the address of any dtmiton cannot change
during one gyros by more than one unit per local coordinate.

As a consequence, an atmiton that is part of an internal LAN, embedded inside a substrate, having
an address (in some coordinate frame) of (xg,yo,z0), in the next gyros should have (in the same system)
an address (xo + dx, yo + dy, zo + d;), where dy, dy, d, =+ 1 or 0.

This axiomatically-defined process is much less obvious than the rest (defined in Section 3).
However, in Supplementary Section ??, it is argued that if we don’t choose the L; metric in order to
calculate d,, but use instead the integer quotient of metric L (i.e., the integer part of the Euclidean
distance), then Protocol b can be understood in terms of Protocol 2a, given that an address-change of
one unit per coordinate using this metric is still a distance of 1, but changing the same coordinate by 2
units results into a distance of 2 stathmoi.

In any case, there are strong arguments as to why such a statement is needed. In the Supplemen-
tary Information (Sections ?? and ??), it is shown that Protocol 2b makes the photon spin-1 (instead of
spin-2) and more importantly, it acts as the source of mass and velocities lower than c: In the case of the
photon (Supplementary Section ??), the internal LANs rotate due to the photon’s specific topology only
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perpendicular to its substrate’s motion in Space (i.e., its spin is perpendicular to its momentum), so the
photon’s router is free to move in Space with the speed of light and the particle has no mass. In contrast,
in the case of the Z° there is a LAN-substrate interaction that results in a motion of the internal LAN
parallel to the substrate’s motion in Space (i.e., a longitudinal component of spin). Since Protocol 2b
forbids the LAN and its substrate to move at the same gyros towards the same address-direction, the
router of the Z has to stay still in Space during the gyroi that the internal LAN moves towards the
direction of the particle’s momentum. Thus, this particle cannot move with the speed of light when
averaged over many gyroi, even though on a gyros-by-gyros basis the Z° boson moves in Space either
with the speed of light (while its internal LAN moves perpendicularly to the particle’s momentum), or
stands still (while the internal LAN moves parallel to its momentum).

5.2. Shape of the LANs

Before we add LANSs inside the substrates, we have to understand what shape a LAN can have.
For instance, can we have a tower of d4tmita one on top of each other, parallel to the local z-axis? Can a
LAN be shaped as a cube? Are its width, length and height arbitrary? The short answer is no.

To understand why, we note that in any Z-based particle, the addresses of the nearby dtmita of
Space are reflected by a faraway point on their z-axis. As an example, let’s consider a particle with its
router being at point (xg,yr,zr) of Space, which will be moving towards either (xg + dx,yr,zr +1) or
(x0,0,20 +dz), with 1 << dy,d; << Rpqax. From the point of view of an observer in Space, obviously
in the first case the momentum of the particle is virtually parallel to the £ axis and in the second
alternative parallel to Z. But when seeing from the point of view of an dtmiton of the particle itself,
the first point would be translated to its local frame as (xg + dx,yr,2r + 2Rmax — 1) and in the second
case as (x0,Y0,20 + 2Rnax — d;). Both of them are effectively parallel to the local z-axis. (For a more
thorough discussion on the reflection process when going between a LAN and its substrate see, e.g.,
Supplementary Section ??).

This means that when a Z-based particle is moving in (any direction of) Space, in its local frame
it moves parallel to its z-axis, which therefore coincides effectively with the particle’s momentum
direction in Space. In other words, the local z-axis of a Z-based particle can be considered effectively to be
parallel to its momentum in Space.

Combining the above realization with Protocol 2b, means that if one tries to construct a LAN by
adding dtmita gradually, these will have the tendency to fill first the open ports of the LAN’s surface
dtmita on the nearest xy-plane (see Figure 8). This is so, because the substrate is moving though space
according to the particle’s momentum, hence in its internal local frame it moves parallel to the z-axis,
once every gyros. Consequently, the dtmita that try to fill holes on the surfaces of the substrate LANs
cannot also move towards the local z-axis (of the substrate) without stopping the particle’s motion in
Space, but they can move on the local xy-plane with no problem (Figure 8a).

Therefore, when one adds atmita to a (Z-based) LAN, they will first fill the open ports on the
nearest xy-plane, until all open ports on the plane are more than R, stathmoi away (see Section 3.2),
in which case the added atmita won't “see” the holes on the xy-plane any more, they will be out-of-
bounts of their memory (Figure 8b). Now, they can only interact with the holes at the local z-direction
and they will increase the height of the LAN by one stathmds, thus creating new xy-signals closer than
Rumax (Figure 8c).

Note that while the internal dtmita move parallel to the local z-axis to fill the said holes, the
particle cannot be moving in Space (Protocol 2b). In Supplementary Sections ?? and ??, where the
structures of the photon versus the 79 are showcased, it is made clear that due to the above mechanism,
all unstable particles should have mass.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202510.1436.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 October 2025 d0i:10.20944/preprints202510.1436.v1

30 of 45

i
+
A
3

Figure 8. Image detailing how Protocol 2b leads to every particle’s LANs having a quasi-2D shape. (A) A Z-based

)

particle with a thin and narrow substrate. Near the center of it, there are “excess” new atmita, collectively denoted
as N. These are close enough to all open surfaces (shown in thick black) to interact with them. But due to
Protocol 2b, they will prioritize the open surfaces on the xy-plane and move towards them, reach them and turn
into substrate themselves, thus widening the substrate (Supplementary Section ??). (B) When the above process
continues for long enough, the open surfaces on the xy-plane will become out-of-bounds (C) the rest of dtmita N
(that are left after the end of steps A-B) will have to move towards the local z-axis, causing the particle to stand
still in Space for the duration of their motion, in accordance to Protocol 2b. (D) At the end of the process, when
either all 4tmita N have been turned into substrate, or the z-thickness of the substrate approaches the maximum
value (see Supplementary Section ??), the particle will have a quasi-2D shape, with only the surfaces normal to
the local z-axis still in-bounds of the memory of the particle’s router.

The result of the above process is that by construction, all LANs of dtmita have a quasi-2D shape:
Their surfaces with xy-holes are out-of-bounds in the Z-based particle’s router’s memory (thus they do
not interact with anything), while their surfaces with z-holes are much closer to the particle’s router
than R4y (the limit of the LAN’s z-axis thickness is discussed in Supplementary Section ??). From
this we conclude that the only important surfaces when we consider a Z-based particle are the ones which are
normal to the local z-axis.

By symmetry, this means that for X-based matter the local x-axis is effectively parallel to the
DE particle’s momentum in Space and similarly for the Y-based DE. Also, this explains the lack of
interactions between RM and Dark Matter: Since the DM particles have their internal LANSs reflected
by a point on the local xy-plane of the substrates and the xy-plane width is on the order of 2R, their
signals become out-of-bounds when arriving in z-reflected internal LANSs (i.e., when they arrive at any
particle of regular matter, see Supplementary Section ??).

Based on the above considerations, the [Z ((8))] system can be presented at its router’s local frame as
shown in Figure 9. The two LANSs are connected through the router and each LAN has two relevant
surfaces, normal to the local z-axis (green and black thick lines). The surfaces normal to the local x-
and y-axes are omitted as irrelevant, since they are (on the order of) R,,,.. stathmoi away from router R
and thus out-of-bounds.
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Figure 9. Outline of the [Z((g)) ] system’s structure : Each gray area corresponds to a LAN of dtmita. The router R is
connected to the positive and the negative substrates, with an impassable wall separating the two substrates (red
dashed line, see Section 5.4). The black dashed lines are the mirror surfaces, from which all the internal addresses
are reflected when the particle sends signals through Space. Here only the four surfaces normal to the local z-axis
are shown (denoted as SPI(-) and SPE(+) for the positive LAN and SNI(+) and SNE(-) for the negative LAN) since
they are the only ones that are relevant (see Section 5.2). For a discussion on the nomenclature of these surfaces,
see Supplementary Section ??.

In the Supplementary Information (Section ??) [Z ((8)) ] is identified to be the graviton and it is

shown that the internal surfaces (denoted as SPI(-) and SNI(+) in Figure 9) generate its spin, while the
external ones (surfaces SPE(+) and SNE(-) of Figure 9) create a Force with most characteristics one
would expect from Gravity. The nomenclature of the LANs’ surfaces is discussed in Supplementary
Section ??, while Supplementary Section ?? defines the limits of the thickness of each LAN of a Z-based
particle.

5.3. Corresponding Each Second-Order System with a Standard Model Particle

As discussed in Section 4.4, to form particles of regular matter one should place inside either (or
both) substrate(s) of a [Z ((g)) ] system one of the three possible first-order systems, namely: [S(O)], [2 (0)]
or [Z ((8)) ].

As a result, all possible RM systems (i.e., second-order systems with the Z, symmetry) can be

Z((lk))], where k, [ = 0,+z,—z, +z. The index (+z) signifies a [5(0)] LAN, (-z) an embedded

[2(0)] and (£z) the addition of a [Z ((g)) ] system in one of the particle’s substrates. The raised index

defines the structure of the positive substrate and the lowered index that of the negative substrate.

denoted as [

Here, we will pair each such system to one particle of the Standard Model (see Table 2). The
justification of the choices presented in Table 2 (third column) is based on the discussion of Section 5.4-
5.10 (and on the detailed study of some of them in the Supplementary Sections ??-??), in which several
characteristics of each particle are identified.

An important thing to note is that we cannot place a second embedded first-order z-based system

on the same substrate: Adding, e.g., two [S(O)] LANSs in the same substrate (i.e., making the fictitious
[ 7(+2)(+2)
(0)

Also, adding a [3(0)] and a [g (0)] LAN on the same substrate would result to them forming a [Z ((8)) ]

]) would result in them occupying the same address volume, which is prohibited by Axiom 3.
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system, as explained in Section 4.2.1. This means that the list presented in Table 2 is exhausting, at
least regarding second-order systems with only z-type components.

Nonetheless, the above argument does not prohibit the addition of x- or y-based LAN(s) on a
substrate already containing a z-based component. Indeed, in Section 5.8 such combined systems will
be noted as a possible way of forming the higher-generation fermions (a possibility that might also
result in them interacting with Dark Matter particles in other ways except for Gravity).

Table 2. The particles of the Standard Model (second column), with their suggested corresponding Z, structures
(first column). The index (+2) indicates the addition of a [{”’] LAN, (-z) a Lol

a [Z((g))] system in one of the particle’s substrates. The relevant substrate on which the internal LAN is placed
is indicated by the use of a raised or lowered index for the positive and negative substrate, accordingly. The
third column details all characteristics (discussed in the text and/or in the Supplementary Information) that help

identify each second-order system as that particular Standard Model particle.

system and (+z) the addition of

LAN Structure Standard Model particle Justification

G Boson (Section 5.5), spin-2, stable, massless,
interacts only through Gravity
(Suppl. Section 2?)

(0)
[Z gy

- - Fermion (Section 5.5), stable, EM q=-1,
125 e 0
0) Weak charge, much less massive than Z/
(Suppl. Section ??)
1z ((S)Z) ] et Antiparticle of [Z((O’)Z) 1 (Section 5.4)
1z (+z) 1 unknown (highly unstable, 71 p ~ ¢ p, see Section 5.7
(0) and Suppl. Section ??)
[Z(( g)z) ] unknown Antiparticle of |Z((g)Z ) ] (Section 5.4)
(-z) Boson (Section 5.5), spin-1, no longitudinal
[z (+z) I Y spin component, stable, massless,
participates in EM, q=0 (Suppl.Section ??)
(+2) 0 Boson (Section 5.5), unstable (Section 5.7),
[Z( -z) ] z massive, spin twice that of e,
participates in EM, q=0 (Suppl. Section ??)
[Z( -z) | w— Bosmj\ (Section 5.5), unstabl'e .(Section 5.7),
(-z) massive, Weak charge, participates
in EM, g=-1 (Section 5.9)
(+z2) wt . . (-2) .
[Z(+Z) ] Antiparticle of IZ(,Z) ] (Section 5.4)
(+2) Fermion (Section 5.5), does not participate
[Z(O) ] ve in EM (Section 5.9), Weak charge,
no color (Section 5.10)
[z((i)z) ] Ve Antiparticle of |z((g)z) ] (Section 5.4)
Z( -z) 4 Fermion (Section 5.5), massive, negative
[ (+z) 1 fractional charge,color via internal
tunneling (Section 5.10)
[Z ((fzz)) ] d Antiparticle of [Z ((;ZZ)) ] (Section 5.4)
[z (+2) ] u Fermion (Section 5.5), m::?ss.ive, positive
(£z2) fractional charge, color via internal
tunneling (Section 5.10)
[Z((fig | u Antiparticle of |Z((:3 ] (Section 5.4)
(22 H Boson (Section 5.5), more massive than 20,

(£2)

unstable (Section 5.7), does not participate
in EM (Section 5.9)

5.4. Matter/Antimatter

In Table 2 it is evident that the suggested particle/antiparticle pairs have symmetric structures.
If we place a particle’s router in Space at point (xg,yr,zr), then that particle’s antimatter counterpart
would have the mirrored structure, with all internal LANSs reflected by the surface z = zg (see
Supplementary Figure ??). For example, in Table 2 it is noted that [Z(((;)Z)] corresponds to e and [Z ((Ei)]
toe*.

But why matter cannot change into antimatter and vice versa? In the coordinate system of Space,
the addresses of the upper LAN are reflected by the surface normal to [+ Rpuax - P] and the other
LAN’s by [—* Riax - P] (Where p is the direction of the particle’s momentum in Space, see Section 5.2
and Supplementary Sections ??-??), so their address distance is 2R;,;4x. But from the point of view of
each substrate, the other substrate is just two stathmoi away on the local z-direction (see Figure 9),
with an impassable wall between them (the z = z surface). They cannot cross it, because the addresses
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of this surface are already fully occupied by Space atmita, with no open ports (see Protocol 2a). This
means that the positive and negative substrates can only communicate through the router and they cannot
change sides.

Thus, a LAN embedded in the positive substrate cannot cross to the negative one (and vice versa).
The impassable wall at the (local) z = zr surface is why there isn’t any matter-antimatter mixing
between such systems.

This leads also to an experimentally verifiable prediction of Atmiton theory: Neutrinos are Dirac,
not Majorana [32], particles, as [Zég)@] /ve is distinct from [Z ((g)z)] / V. and due to the impassable wall of
the z = zg surface, they cannot convert from one to the other. This, of course, is in line with the absence
of any neutrino-less double S-decay observations hitherto [69].

5.5. Charge Conjugate

From Table 2, it is evident that bosons have an even number of internal LANs and a symmetric
internal structure, whereas fermions have an odd number of LANs and an anti-symmetric structure. In
other words, the reflection of the positive and negative substrates by the z = zg surface does not change

anything for the [Zég)) ]/G and the [Z ((ij))] /H particles, whereas it would only change the sign of the

W-bosons ([Z((:j)) e[z ((:ZZ)) 1). Interestingly, this transformation turns the [Z ((;zz))] /v to the [Z ((i;]/ 70
and vice versa, making the Z° boson effectively the antiparticle of the photon. The reason of their very
different masses and half-lives is discussed in detail in the following sections and in the Supplementary
Sections ?? and ??2.

On the contrary, fermions have distinct antiparticles, in the sense that the reflection of their

structure from the z = zg surface would turn them into distinctly different particles, e.g., the [Z((O_)Z)] /e
to [z 1/e.

(+2)

5.6. Spin

The substrate structure depicted in Figure 9 is shared by all Z, particles. Therefore, the study of
the properties of its four Z-surfaces (see Supplementary Sections ??-2?) offers important results that are
applicable across all particles of regular matter.

Turning first to surfaces SPI(-) and SNI(+), in the Supplementary Section ?? is detailed how their
interaction generates the particle’s spin. In a nutshell, the way spin arises from the interaction of these
two surfaces is as follows (see Supplementary Figure 2?):

This pair of surfaces are as close to each other as any such surface could ever be, thus they can
only interact with one another. Nonetheless, when we say that two surfaces interact, this really means
that individual 4tmita belonging in the said surfaces form connections. But an individual atmiton of
the SNI(+) surface can come closer to a specific &tmiton of SPI(-), with which it interacts: The two
surfaces communicate only through the router, meaning that the closer an d4tmiton of one of the two
internal surfaces is to the router, the closer (in the sense of connection distance d..) is to its interacting
counterpart of the other surface. But the specific 4tmita of the positive and the negative substrates that
connect to the router (i.e., the gateway atmita G, and G,,), can change if the whole substrate moves
horizontally (on the xy-plane) in respect to the router. In other words, the two substrates of every RM
particle are free to move horizontally in respect to each other, in a grinding-like motion.

This causes a fluctuation of all forces felt by other particles, as the distance of particular dtmita
from their particle’s router fluctuates with time. Using an ansatz claiming that this fluctuation repeats
every period (which needs to be proven in a dedicated publication), in the Supplementary Sections ??
and ??, it is shown that due to this grinding motion and their specific topologies, the graviton has spin-2,
while the photon spin-1. Also, in Supplementary Sections ?? and ??, it is established that the electron
should have fractional spin and that the Z° boson should have spin twice that of the electron. Although
this is a weaker conclusion, as it is not proven yet that the electron has spin-1/2, further advances on
the specific form of the atmita’s communication protocol and a dedicated publication might establish
the exact value of the electron’s spin.
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5.7. Stability

Another easily identifiable pattern that emerges from Table 2 relates to the structures that result
in stable or unstable particles. As a rule of thumb, an internal LAN that is reflected by the external
surface of the substrate on which it lies (i.e., reflected by the SPE(+) surface for the positive and SNE(-)
for the negative substrate (see, e.g., Supplementary Figure ??) results in an unstable particle. This is
because the internal LAN can interact with its mirror surface and propagate towards it to close its
open ports, effectively turning itself into substrate, exactly like the situation studied in Supplementary
Section ?2. In Section 4.4, this effect was used to calculate the percentage of DM.

On the other hand, cross-reflected internal LANS, such as an internal LAN lying at the positive
substrate that is reflected by the SNE(-) surface (and vice versa), lead to stable structures, as these
internal LANs cannot cross from their substrate to the opposite one (Section 5.4), in order to reach their
mirror surface (see Figure 10). In the Supplementary Information, this is rigorously demonstrated for
the (stable) photon and the electron versus the (unstable) Z° boson (Sections 2?-2?).

Following this rule, it is evident that [Z((g)z>], [z@z)], [Z((i?)], [Z((:j)) ] and [Z((:;)] should all be
unstable. Indeed, the last three ones are identified as the Z° and W#* bosons, while the former two
are unknown, extremely unstable particles. The difference between the former and the latter cases is
that the internal LAN of [Z((g)z) ]land [Z ((?)Z)] systems only interact with their mirror surface and thus
can approach it ballistically (see Supplementary Section ??). The half-life of [Z ((5')2)] and [Z ((E)Z)] should
thus be on the order of the Plank time, multiplied by a factor of order unity.

In contrast, the three Weak force-carrying bosons have two internal LANs each, which interact
with each other as well as with their mirror surfaces. In the Supplementary Section ?? is shown (by
the same reasoning that is used in Supplementary Section ?? to explain that the photon is massless
and stable) that in the case of the Z° boson the interaction of the two internal LANS creates a restoring
force, which — although not strong enough to stabilize the particle — should maintain the structure of
the system for a significant amount of time and probably leads to the internal LAN(s) approaching
their mirror surfaces in a gradual spiraling motion, that leads to their longitudinal spin-component
(and hence their large mass, see below).

5.8. Mass and Higher Generation Fermions

The mechanism of mass generation in Atmiton theory, much like the Brout-Englert-Higgs mecha-
nism [70-73] of the Standard Model, is connected to (the existence of) a longitudinal component of spin.
According to Protocol 2b, the particle cannot move at the same direction in Space as one of its internal
LANSs on their substrate. But according to the discussion of Section 5.1, the local z-axis of a Z-based
particle’s substrate corresponds (when translated to Space’s frame) to the direction of the particle’s
momentum. Thus, if an internal LAN of a particle moves at some gyros towards the substrate’s z-axis,
then this would prohibit the particle to move in Space at all. This of course means that a longitudinal
component of spin causes the particle to move always slower than the speed of light, i.e., it acquired
mass.

Based on this principle, it is evident that the graviton should have zero mass, as it has no internal
components. For the rest of the systems of Table 2, mass is generated, broadly speaking, when an
internal LAN interacts with the external surface of the substrate in which it resides, which would pull
the LAN to move parallel to the local z-axis (due to the effect studied in Supplementary Section ??. This
is demonstrated in the Supplementary Information for the Z° boson (Section ??), which is contrasted
to the massless photon (Section ?7?).

An important open question regarding RM particles and their mass, is how to create (in the
current formalism) the second and third generations of fermions. Some alternatives include to either
making third-order systems (i.e., embed LANSs inside the internal LANSs of the particles in Table 2),

or having mixed Z.., and Z,,, systems for the second generation and Z_, .., systems for the third
generation fermions (e.g., [Z ((;f))

(=2)(+y)
[Z(+X)(—y)

] could be an example of how the muon might be structured, whereas

] could be an example related to tau).
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A counter argument for the first alternative is that in the case of second-order particles, between
the spin of the particle and its motion in Space, all three degrees of freedom allowed by Protocol 2b
are already taken (see, e.g., Supplementary Section ??). Thus, a third-order system would probably
not be able to move in Space at all. In any case, such alternatives should be studied in detail with a
subsequent publication. Here just note in passing that the second alternative would mean that the
higher-generation particles (but not their first-generation counterpart leptons) could be able to interact
with DM particles, as they would also contain Z, and/or Z, components. The recent measurement of
the anomalous g-value of the muon [74] and the anomalous Rx decay of b-quark to more electrons than
muons (suggesting the violation of lepton flavor universality) [75,76] point towards that alternative,
since they cannot be explained by the interactions of the muon with only the known particles of the
Standard Model.

If this is indeed the case, then the effect should be twice as large for the third generation
fermions, [77-79] as they would be able to interact with both flavors of DM at the same time and - by
symmetry — DM is split evenly between the two bases (see Section 4.4).

In any case, any of the above models for the higher-generations of fermions should also explain
why there are no higher-generation bosons — at least with masses accessible by current experiments.

5.9. Gravity, EM, Weak Forces and Their Strength Hierarchy

In the Supplementary Information, the important cases of the graviton, the electron, the photon
and the Z° boson are studied in more detail (Supplementary Sections ??-2?) and their known properties
are extracted from the structure of their open surfaces, each (pair) of which is shown to generate a
Force.

Turning first to the outer two surfaces of all Z-based substrates (surfaces SPE(+) and SNE(-)
of Figure 9): These surfaces are unbounded internally, in the sense that due to the geometry of the
substrates they are not able to interact with other surfaces of the same particle. In Supplementary
Section ??, it is shown that these surfaces can interact with the reversed surfaces of any other Z-based
particle (i.e., for particles A and B, surface A.SPE(+) interacts with surface B.SNE(-) and vice versa, see
Supplementary Figure ??).

Thus, we can claim that these surfaces act as “charges” to a Force. In Supplementary Information,
it is shown that this force: (1) propagates through Space, (b) is long-range, (c) is felt universally by
all Z-based particles (i.e., all particles of Regular and Dark Matter), (d) is not felt by X- and Y-based
particles (i.e., Dark Energy), (e) is matter/antimatter symmetric, (f) is as weak as possible (i.e. the
interacting dtmita lie as far away as possible from their particles’ router dtmita, while still fit in the
memory of the router) and (g) is attractive at large distances, whereas is null when the distance of the
two particles approaches zero. From the above, we can conclude that these two surfaces have most of
the characteristics required to be considered as the source of Gravity.

It is interesting to note that in this model, Gravity is attractive at large distances, whereas below a
range it reduces in strength, and for microscopic distances it becomes null. This probably does not
affect any macroscopic effects of Gravity, but could be interesting to investigate in a microscopic (i.e.,
quantum gravity) setting.

Next, in regards to the EM Force, a careful examination of Table 2 reveals qualitatively several
important notions regarding the particles’ charges: First, systems with unbalanced (+z) or (-z)
components correspond to systems having the relevant EM charge, e.g., [Z ((0_)1)] is (suggested to be)
thee™ and [Z((:j)) ] the W~ boson. Also, there is a qualitative difference between systems having paired

(+2) and (—z) LANs — that result in a net zero charge — like the [Z ((;ZZ))] /v and the [Z((J_'i))] /Z° bosons,

versus systems having only (+z) and/or (0) LANs, such as the [Z((a—')z)] /v or the [Z((;"j)) 1/H: In the first
case, these systems are electrically neutral, but they participate in electroweak interactions, whereas in
the second case they do not have an EM charge at all.

The reason for the above is that the internal (+z) and (-z) LANs have routers with an open

port in the reverse direction of the one used for the LAN’s addresses reflection (see Figure 10 and
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Supplementary Figures ??-2?) and also their z-surfaces that are closest to the router (i.e., the internal
surface LPNI(-) in Figure 10) are unpaired.

Ms.
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Ms.

Figure 10. An electron shown in the coordinate system of its router. For a discussion on the characteristics of this
system and a derivation of certain properties of the electron, see text and Supplementary Section ??.

The internal router’s open port creates an extra signal (exactly like the one detailed in Supplemen-
tary Section ??), which is absent in the case of adding (+z) systems, as they do not have this hole. Also,
their unpaired internal surfaces are free to interact with other such systems, rather than internally with
each other. The consequences of this situation are further discussed in Supplementary Section ??.

Note that each EM-active particle has two distinct “charges” with very different characteristics
(one point-charge at the internal LAN’s router, plus a surface of the internal LAN), but their distance
from the particle’s router is virtually the same — on the order of |d|, see Figure 10.

Thus, it seems natural to bundle these two charges as part of the same Force — but a Force that
has two very different components. In Supplementary Section ?? this combined Force is argued to
be Electromagnetism, as is shown to exhibit the following properties: (1) Is long-range, (2) it has two
components which have the same strength, since they are created by dtmita that are at virtually the same
distance from the particle’s router, (3) the corresponding interactions of these two components are the
strongest possible, as there are no other open-charges closer to the particle’s router, (4) they probably
exhibit quite different characteristics, given that one interaction is produced by a point-charge and the
other by a whole surface (5) is matter-antimatter agnostic, i.e., placing the same charge on the upper or
the lower substrate of a particle leads to the same results and (6) particles having same-sign charges repel
each other, whereas opposite-charged particles attract.

Note that the consequences of the interaction between the two surfaces (which are suggested
to create Magnetism) is not studied in this publication, as it is considerably more complicated than
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studying the effects of the point-charges. A dedicated publication should detail how these surfaces
interact between particles of arbitrary momentum directions.

Finally, Supplementary Section ?? discusses the details of the Z° boson (i.e., system [Z ((:))]) and
identifies a short-range Force to be generated by surfaces LNNE(+) and LPPE(-), which can potenitally
interact with the reverse surfaces of a second particle (with suitable open surfaces). This Force
is only active, if the distance of the two particles in Space, |7|, observes the following inequality:
|F] < D — L' —2|d| - |d’|, where D is the thickness of the first particle’s substrate, L’ the thickness of the
second particle’s internal LAN and d, d’ are the (internal) distances between the particle routers and
the routers of their internal LANSs. If the distance of the two particles in Space is larger than that, then
surfaces LNNE(+) and LPPE(-) interact internally with SNE(-) and SPE(+), accordingly.

In addition, in Supplementary Section ?? is discussed how the strength hierarchy of the physical
Forces arises: It is there argued that surfaces SPI(-) and SNI(+) (being one stathmés away from the Z°
boson’s router on the local +z-directions) generate the particle’s spin, surfaces LPPI(+) and LNNI(-)
(plus the open ports of R, and R,,) generate its EM charge (both at a distance gy = |d| from the
router), surfaces LPPE(-) and LNNE(+) are responsible for its Weak charge (at distance rw = |d| + L)
and finally surfaces SPE(+) and SNE(-) cause its gravitational pull (at distance rg = D).

Note that the lengths of d, L and D are studied in detail in Supplementary Section 2?, where
it is established that |d| + L < D. But according to Protocol 3b, the particle’s router fills gradually
its memory (that ultimately governs its motion in Space during the next period T). As a result, the
signals generated from dtmita that are closest to the router have an advantage in defining the particle’s
momentum: The dtmita with open ports that are farther away from the router will affect the particle’s
motion in Space, only if there is spare memory-space after all 4tmita closer to the router have engraved
their interactions to its memory. This probably means that a far-away atmiton’s interaction can affect
the particle’s motion only in specific moments of the particle’s period, thus hindering its effective
impact on the particle’s momentum.

Based on the above, Electromagetism is much stronger than gravity, as |d| < D, while the Weak
force is intermediate in strength, between EM and gravity, as the relevant connection distance is
L +|d| < D (see Supplementary Section ??). In other words, the fact that rgy < rw < rg results in the
known hierarchy of the physical forces.

In the discussion above, the Strong Force is absent, as its origin is probably more subtle than the
rest and should be surveyed with a dedicated publication. Nonetheless, the colors and charges of the
quarks are discussed in Section 5.10, below.

As a final note on the three Forces discussed above, please keep in mind that in this first publication
relevant to Atmiton theory, we focused on the general characteristics of these Forces, but several
important complications were not discussed. For instance, proving that Gravity generates an attractive
interaction does not lead by itself to a full understanding of the impact of this Force. How this attraction
is followed by a change of the particle’s momentum remains to be studied in detail and it might very
well lead to the interacting particles exchanging virtual particles — or some novel mechanism. Also, it
is still unclear how exactly a particle can absorb or emit a second particle and whether such actions
can be understood in terms of the Protocol Processes already established, or if they require extra ones
to be defined in future publications.

5.10. The Charge of Quarks and W* and the QCD Colors

Naively one might think that, based on their structure in Table 2, W-bosons should have charge
qw = *2e. Nevertheless, the W-bosons as well as the quarks (and the Higgs boson) have more than one
internal LAN reflected from the same mirror surface, meaning that two LANs compete for the same
address-space (see Figure 11).
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Figure 11. Figure depicting the configuration of system [Z((::)) ], which is suggested to correspond to the W*
boson, shown in its router’s coordinate frame. (a): If the internal LANs’ addresses are reflected the way the
structure of this system suggests, then there will be address-collisions (shown as a red background color). (b):
Due to Protocol 5, this can be avoided if the two internal LANSs take turns “tunneling”, i.e., change their basis
of reflection from z, to either x or y for up to a full period. This would make them effectively “Dark Matter”
constituents. As a result, the W* bosons should have a charge of 1e, not 2e as their structure suggests, and also
they should be able to interact with Dark Matter particles. This might provide an explanation regarding the recent

anomalous measurement of their masses (see text).

As Axiom 3 forbids them to occupy the same address-space, a possible way to amend this issue
would be for the corresponding competing internal LANSs to take turns tunneling by turning to x- or
y-internal LANS, i.e., turning temporarily to a Dark Matter component (not Dark Energy, as their substrate
LANSs remain Z-based, see Protocol 5).

Then, at any given moment only one of the two EM charges of the W-bosons will be available for
EM interactions, the other will have its EM charges “perpendicular” to the ones of other Z, particles
(Section 4.2), leading to them having an effective charge of +e.

But this would allow the W-bosons to interact with Dark Matter, possibly explaining the recent
anomalous measurement of their mass (outside the range predicted by the Standard Model) [34-36].
Note that this is not an issue for the Z%-boson, as its internal LANS are reflected by different surfaces
(see Supplementary Section ??). The above difference between the W and the Z° bosons offers another
(route towards a) testable prediction of Atmiton theory.

Furthermore, the above model of internal tunneling could explain why quarks have fractional
charges. For instance, the suggested structure of the d-quark, [Z ((;ZZ)) ], has a (—z) internal LAN
competing with a neutral (+z) LAN for the same address-space. If we follow the aforementioned
model of them taking turns tunneling to DM, then the effective charge of the d-quark would be
qa = —e - (1 = Pyyppn), where Py, denotes the percentage of time that (—z) tunnels by turning to one of
its two DM counterparts. By symmetry, as there are three internal LANs in question (one from the (-z)
and two from the (+z) component), P;y,,, can be either 1/3 or 2/3, depending on the detailed structure
of the quark. To go beyond this qualitative argument and actually calculate the fractional charges of
the quarks from first principles requires further advances on the details of 4tmita’s communication
protocol.

In any case, this qualitative model of internal tunneling might offer an explanation as to why the
quarks come in three colors: Two colors would correspond to the (+z) LAN of a quark tunneling by
either turning to (local) x- or y-based internal LAN, while the third color would correspond to that
LAN staying as z-based.

In a hadron, three quarks are sharing a rather tight space. Thus, to avoid collisions between any
two LANSs of these quarks, one quark has at any given moment its (+z) LAN non-tunneling, one quark
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has that LAN temporarily turned to (+x) and the third to (+y). As tunneling should finish after at most
one period, they should take turns, which could possibly be manifested by the exchange of virtual
gluons. In other words, it is reasonable to think that there are three quark colors because the universe has
three spatial dimensions.

Note that the above (internal tunneling) argument was meant to explain why the W-bosons have
a charge of +1 using the same process put forth in Section 4.3 to explain QM tunneling and vacuum
fluctuations, but it led to possible consequences relevant to seemingly very different things, such as the
charge and colors of the quarks. This highlights the fact that in the current formalism one cannot tweak
parameters of the communication protocol to fix a single issue: Each axiom and protocol is relevant to
very different cases and can have grave unintended consequences. This is in striking contrast with the
many free parameters of the Standard Model, which regularly are tweaked in isolation [40].

6. Conclusions and Future Work

In conclusion, this study presented some fundamental properties of a type of communication
node — called dtmiton — and of the protocol that allows such nodes to interact. It was suggested that
systems of dtmita, called LANs, posses the equivalent of certain quantum properties, such as seeming
point-like to outside observers, while having an internal field-like structure. In this context, space
might be considered as a lattice of dtmita with the simple cubic crystal structure and the position of
each particle/LAN might correspond to the position of its “router’s” dtmiton in Space. The router
connects the LAN with other LANs through Space and allows the exchange of signals between them.

It was postulated that signals are generated when an dtmiton has unused connections (i.e., open
ports) and that these signals would cause other dtmita with relevant open ports to move towards the
broadcasting dtmiton and annihilate their relevant holes. To be able to send this information, each
dtmiton should have a unique address. Since that address is locally defined, the router atmiton of the
LAN should translate it to some form that can propagate in Space without address-collisions, similarly
to how a telecommunication router translates the (only locally unique) private IP of a computer to a
(globally unique) public IP address, capable of propagating on the Internet.

Further, it was shown that the only way to turn an dtmiton of Space into the LAN'’s router, without
increasing the dimensionality of Space, is by locally deform Space’s structure. This lattice defect
increases the connection distance of two nearest neighbors in Space by two units, thus increases the
effective distance of any two given points in Space that lie on opposite sides of the deformity.

It stands to reason that the larger the mass of a macroscopic body, the more such defects will
be produced per unit time by its internal interactions. These defects will then be diffusing in all
directions of the lattice of Space by a random walk. It was suggested that the density of these defects is
equivalent — or at least proportional — to General Relativity’s curvature of spacetime. This equivalency
was explicitly shown for the specific case of a spherically symmetric body. In the vicinity of such
a mass, the Schwarzschild metric was recovered using the aforementioned diffusion-driven defect
model. Another publication should try to address whether the defect-driven mechanism presented
here is equivalent to GR’s curvature in general.

Next, it was shown that if one considers space and all types of particles (Dark Energy, Dark
Matter and Regular Matter) to be (systems of) LANSs, then these systems can be associated with the
parameters of ACDM (but with a Quintessence-like DE): When one tries to place such a LAN in Space,
the addresses of the dtmita of the LAN should be reflected by one of six very distant surfaces in Space,
which leads to three non-interacting bases of particles, the X, Y and Z bases, provided that each dtmiton
has a finite internal memory. Here we noted Z-based particles as being Regular and Dark Matter and
the other two types as Dark Energy. Hence, at the limit of long time after the Big Bang, it was shown
that Qpg = 0.66, in agreement with observations.

Afterwards, we used the Z-based first-order LANSs as substrates placed at some point in Space, in
which one can embed other LANs of atmita. Again, one has to reflect the addresses of these internal
LANSs from one of the six surfaces of the substrates, which creates three types of second-order systems,
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ie, Z;, Zcand Z,. Z, and Z, are fully symmetric and were suggested to be Dark Matter and Z, regular
matter. As Z; has a different internal symmetry than Z, and Z, (which brakes the symmetry between
the photon and the Z° boson), it was shown that Q. = 0.26, again in agreement with observations. The
three types of second-order systems were shown to be able to interact gravitationally (due to their
common Z-based substrates), but all interactions stemming from open ports of the internal LANs’
atmita are expected to be either extremely suppressed or completely absent.

This leads to Dark Matter not being able to directly interact with regular matter at all. However,
when studying the Standard Model particles we identified some potential indirect mechanisms that
allow DM particles to interact with the W-bosons and the higher-generation fermions, potentially
suggesting a way to amend the recent anomalous measurements of these particles’ properties. Also,
there are several DM particle types, such as [Z (((;)x)] and [Z ((El)], suggesting that there could potentially
be “dark Forces” between DM particles of the same flavor (i.e., between two Z, particles), in line with
recent astronomical observations [80]. In any case, note that half of DM can interact only gravitationally
with the other half, even if there are powerful (non-gravitational) interactions between DM particles of
the same flavor (i.e., Z, particles can interact only gravitationally with Z,).

As Z-based particles of regular matter are completely symmetrical to their X and Y DE counter-
parts, we surveyed the possibility for quantum mechanical tunneling being a transient local trans-
formation of a Z-based particle’s coordinate system to one of its X- or Y-based counterparts. Such a
mechanism is hinted to exist by Axiom 3, which prohibits two dtmita to share an address. Nonetheless,
further research is required, in order to distinguish whether the tunneling process fully or only partially
turns the particle to its Dark Energy counterparts.

In addition, it was argued that if the above mechanism is indeed behind the process of tunneling,
then Dark Energy particles should be tunneling by turning (half of the time) to their regular matter
counterparts. As such particles would seem for a Z-based observer to appear out of the vacuum and
vanish as suddenly, it is suggested that this could be what we call vacuum fluctuations. If vacuum
energy is indeed made of tunneling Dark Energy particles, then its particle density is expected to be
small, equal to the flux of all Regular and Dark Matter particles tunneling at any given moment, which
might provide a solution to the so-called “Vacuum Catastrophe”.

This dual tunneling-vacuum energy mechanism could result in a mixing between Regular Matter
and Dark Energy. This would possibly create hot-spots of Dark Energy around massive bodies of
regular matter (and vice versa), provided that Dark Energy particles can lump under the effect of
gravity (i.e., provided they have non-zero matter /antimatter asymmetry). Recent observations of black
hole - DE correlation further support this claim. In addition, this mixing mechanism would gradually
equalize any initial imbalance of the total energy of each of the three bases (i.e., gradually shift Qpg
towards 66.6%). This could explain the observed difference in the measurements of Qpf in the early
universe, versus in a more recent time frame, as the initial excess DE would act as Early Dark Energy.

Finally, we surveyed the structure and properties of Z; systems (i.e., particles of regular matter).
Table 2 catalogs all possible such systems, each of which is paired with a (first-generation) Standard
Model particle. In this context, the specific cases of the graviton, the photon, the electron and the 70
boson were studied in detail and their properties were surveyed. Following this, some important
qualitative characteristics of RM particles were studied, such as what spin is, why matter cannot
change to antimatter and why some particles have mass, are stable and have EM charge, while others
do not. Also, each Force (except for the Strong) was associated with a specific surface (and/or point
charge) and their strength hierarchy was suggested to stem from the relevant hierarchy of the distances
of these surfaces from the particle’s router.

Moving forward with Atmiton theory, there are many aspects of the communication protocol
with which individual dtmita interact that are still debatable. Advances on this front could supposedly
lead to a completed protocol that could be used to simulate the internal structure of each fundamental
particle, leading to the ab initio calculation of all corresponding parameters (mass, spin, half-life,
various charges, etc), as well as an ab initio calculation of the relative strengths of all fundamental
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Forces. These same advances could then be used without the need of any additional input in order to
derive the properties of all Dark Matter particles, such as their mass, spin and possible interactions
with other DM particles, or with (certain) Regular Matter particles.

The neutrinos were not studied here in any detail. Nonetheless, looking at their proposed
structure, it is evident that they should be Dirac (rather than Majorana), stable, without electric charge,
but with an open surface that in Supplementary Section ?? was related to the EM Force (i.e., they may

have non-zero magnetic moment) and a surface that in Supplementary Section ?? was associated with
Zlo

inside one of the substrates of an external [Z'?] system. But in Supplementary Section ?? we saw

(0)
that the internal surfaces of the [Z((g)) ] system generate the particle’s spin. Hence, the existence of the

©
Z(0)

oscillations might be due to the internal [Z((g)) ] system’s “spin” using up one of the three available

the Weak Force. Interestingly, the neutrino in this formalism is basically a [ ] internal system placed

internal [Z, /] system in the case of the neutrino, leads to the interesting possibility that the neutrino

degrees of freedom, a mechanism that is absent in all other cases studied so far.

A subsequent publication should also focus on the early universe. As the number of spatial
dimensions in our universe is 3, this seems rather arbitrary. Indeed, any parameter in Physics that is
not unity (in natural units) is, in a fundamental way, arbitrary and requires an explanation. A possible
way out of this is to consider a model where the number of dimensions of the universe increases in a
series of “Bangs”, starting from a cloud of individual, non-interacting atmita (i.e., 0D—1D—2D—3D).
If the Big Bang was a 2D—3D transformation, then the pre-existing 2D particles would be turning 3D
in parallel, leading to an Inflationary era, during which each “bubble” would be turning 3D with the
speed of light, but the net expansion of the universe due to all these 2D—3D bubbles merging with
each other would be much faster than the speed of light, until the process stops when all these 3D
bubbles fully merge to form Space.

If Z was the “extra” dimension that was created at the moment of the Big Bang, then the percentage
of DE at the time would have been 100% (i.e., all 2D particles would be what we call Dark Energy),
which very fast would have decayed towards its long-time limit calculated in this work (due to
Protocol 4). This initial extra percentage of DE, could then act as Early Dark Energy, possibly explaining
the Hubble tension. Also, if the visible universe happens to be close to the [-Z] surface of this “bubble
mega-lattice”, then the dtmita of the negative substrates of regular matter particles could interact
for longer with their mirror surface and thus larger amounts of them would eventually be turned
into Space, creating therefore a matter-antimatter asymmetry. This would mean that knowing the
asymmetries of all three bases (Regular Matter and the two flavors of Dark Energy), is to know the
coordinates of the visible universe relative to the outermost surfaces of the (finite) universe.

Finally, if such a model for the Big Bang is indeed developed, it clearly would require a mechanism
for each increase of the Universe’s number of dimensions (i.e., for each “Bang”) and this same
mechanism would then be needed to be studied for the possibility of allowing the current phase of the
Universe to end with a 3D — 4D transformation, rather than with a Big Crunch or a Thermal Death.
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