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In this Letter, the underlying basis of nature in physical processes is presented to be that of
existence, experience and entirety, encapsulated in �, a fundamental unity from which space-time,
causality and all diversified physical phenomena are posited to emerge. The operative element in the
emergence is an apparent flux-entity ξ, through which � is projected. We see a trade-off between
the inherent entangling and equilibriating tendency of � and the dissipative nature of ξ, which leads
to self-selection in physical systems.
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I. INTRODUCTION

Existence is taken as sacrosanct in any physicalist
conception of the Universe, in what is a metaphysical
formulation that regards anything that exists as being
physical in nature [1]. Existence of entities, concepts and
properties are explored in constructibility and math-
ematics [2, 3], the ideas of observability and physical
reality [4, 5] as well as ontological philosophy [6, 7].
We can regard physicalism in terms of exemplification
of properties of entities that does not entail presence
of conscious beings [8]. The fundamental premise in
the causal argument of physicalism is given by the
Completeness of Physics (CP), which says that ‘every
physical event is determined, in so far as it is determined
at all, by preceding physical conditions and laws’ [9].
Within this formalism, not everything is taken to be on
par, metaphysically: certain elements (such as entities,
events or properties) are taken to be more fundamental
that others [10]. But what is the fundamental basis of
physicalist existence?

The quest for attaining this fundamental basis ties
into the quest for finding a unified theory of Physics -
a Theory of Everything [11–14]. Quantum mechanics
brought to the fore the idea of the observer being central
to reality [15]. John Archibald Wheeler coined the term
of Participatory Anthropic Principle [16, 17] and wrote
extensively on the ‘It from Bit ’ theory [18, 19]. The an-
cient Buddhist doctrine of causality - Prat̄ıtyasamutpadā
(dependent origination) [20], along with the idea of ‘rela-
tions sans relata’ [21] being primary, seem to be coming
to the fore, in terms of specific theories of Physics.
Recently, the symmetries of fermions and bosons of
the Standard Model of particle physics were shown
to emerge from multipartite entanglement: beginning
with basic chiral left and right states, we can discuss
fermions in terms of tripartite maximally entangled
classes, while quarks and leptons can be seen to belong
to different entanglement classes and bosons are related
to symmetry generators [22]. However, this model was
mostly restricted to a representation of quantum states
in the Standard Model, not quite at the interactions and
dynamics.

An insight that we do get from such initiatives is
that entanglement is probably fundamental to physical
phenomena and existence itself [23, 24]. The entan-
glement that if we look more closely at the Standard
Model, we see that we have 28 bosonic and 90 fermionic
degrees of freedom at high temperatures, where all the
particles of the Standard Model being present in that
regime. The fermions do not contribute as much as
bosons, when it comes to energy density, pressure or
entropy density, all of which have 28 bosonic and 78.75
fermionic effective degrees of freedom, giving a total of
106.75 effective degrees of freedom [25]. This is because
fermions cannot occupy the same state. Each of these
degrees of freedom has a certain protected sub-space,
which while having the possibility of entangling with
other degrees of freedom, remain confined to their own
dynamics and evolution. This tendency can be written
in terms of group theory and representations [26].

II. REPRESENTATIONS AND �3E

The fundamental element in the group-theoretic
description of nature is the concept of representations
[27]. Group representations are automorphisms of vector
spaces [28]. Representations can be used to represent
(group) elements as invertible matrices so that matrix
multiplication can represent the group operation [29].
In Physics, these help describe how the solutions of
equations describing a physical system are affected by
the symmetry group of the system [30]. Reducibility
of representations is key to the basic physical building
blocks for a certain physical model describing a system
[31]. A subspace Vi of a vector space V that is invariant
under group action is known as a subrepresentation.
A representation is said to be irreducible (irrep) if the
vector space has only two subrepresentations: the vector
space itself as well as the zero-dimensional subspace
(with the latter being neither irreducible nor reducible),
while a representation is reducible if it has a proper
subrepresentation of non-zero dimension. Finite group
representations can be decomposed into a direct sum of
irreps under the assumption that the characteristic of
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the field does not divide group size [32].

The modeling of a physical system relates to iden-
tifying a relevant representation for the system, which
can help describe its characteristics and dynamics. Given
the manner in which the degrees of freedom of physical
systems remain within their protected subspaces, we
can write a tensor sum of the representations associated
with all these degrees of freedom to give us a resultant
description of the state of a system. As a result, anything
physical that exists can be written as a combination of
representations for these distinct degrees of freedom.
The representation of an object is present regardless
of who or what determines it. If we define observation
of a certain physical entity and its description using
what is seen to be the most relevant representation as
fundamental, one can use this procedural element to
propose the underlying basis of existence itself. In this
letter, this procedural element is defined as the unit of
‘experience’. Each representation is spanned by a com-
plete set of vector-states, and therefore, these units of
experience embody ‘entirety ’, with each representation
associated with a group operation that is usually matrix
multiplication when invertible matrices are utilised to
define the representations.

III. RESULTS

The ontological premise discussed previously and the
concept of units of ‘experience’ that embody ‘entirety ’
can help define a fundamental entity �, which has
been discussed previously. In previous works by Guha
Majumdar et al [33] and Josephson [34], computational
backgrounds and synergetic patterns were discussed.
In the former, a background � field was discussed as
the computational background in which fluctuations
arise that are ‘self-selected’. This letter goes into the
manner of undertaking the computation associated
with this entity, which is not quite a ‘field’ but rather
a fundamental entity that remains unchanging. This
entity is characterised by the ontological premise of
‘existence’ itself, besides ‘experience’ and ‘entirety ’.
While the form of all three characteristics can vary, the
essence of any of these do not. Anything that exists
in nature has the capacity to represent other entities
and objects in relateable constructs. For instance, a
charged particle can experience the presence of other
charged particles with the concept of the electric field,
which defines the relevant representation and unit of
‘experience’. The representation is complete in itself
and does not require any external representation (and
associated entity) to define or characterise it. A natural
question can be: what is the most fundamental layer of
reality that ‘experiences’?

In this letter, the answer to this question is posited to
be the aforementioned procedural element associated

with observation and description using what is seen
to be the most relevant representation for doing so,
denoted by �. This is present beyond any instrument
of the observation. More importantly, this procedural
element of observation and representation has an inher-
ent reflexivity in being able to observe and represent
itself. Therefore, not only are objects describable in
this manner but so are procedures and processes. In
nature, this self-referential nature and self-corrections
are visible in gluons, which lead to color confinement,
flux-tubes and hadron jets [35–38]. By definition, any
irreducible group-theoretic representation has the dual
properties of orthonormality and completeness [39], with
the procedural element of observation and representation
not being constrained by temporality. While the form
and dynamics of entities and processes are constrained
by time, the essence of their meta-description is not.
Also, since properties are associated with entities or
processes, there can be no properties associated with the
procedural element of observation and representation
that informs us of the attributes of processes and entities
in the first place. We can therefore write our first
primary result,

R.1. � is an unchanging and attributeless
fundamental entity that is associated with
observation and representation.

FIG. 1. The self-operation of the � entity leads to either
a successful self-representation or an unsuccessful partial-
representation. In this illustration, we have two partial-
representations R1 and R2

Any representation of the fundamental entity � leads
to the emergence of a descriptive structure of itself.
If this is a perfect representation of itself, we can call
it a self-representation. A self-representation can be
represented as the zero-state for all possible degrees of
freedom, processes or entities. Since � is dimensionless,
attributeless and unchanging, a self-representation can
be denoted by a singularity - a zero-dimensional matrix.
It can also be represented as an infinite-dimensional
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matrix, spanning all possible derivative degrees of
freedom. In actuality, a self-representation of � cannot
be be even described in terms of degrees of freedom,
since it precedes the emergence of any degree of freedom.
If the normal operation of this entity is hindered, in the
sense of considering errors in the manner in which the
observation and representation takes place, we can, in
principle, have various incorrect partial-representations,
which can be denoted by finite-dimensional matrix
representations. This perturbation can be regarded as a
fluctuation in �, although that view is actually incorrect,
since � has no temporal evolution or dynamics. It is
the appearance of a perturbation that we see, which,
in turn, is self-selected by entanglement with all other
perturbations in the fundamental unity, as we shall be
discussing later in the letter. Whenever there is a self-
representation, nothing emerges from the background
unity while a partial-representation leads to a residual
physical particle or force that arises and remains within
the fundamental unity �, till it can be negated by its
‘counter-representation’ (that can negate the occupancy
of the relevant degrees of freedom). For purposes of
nomenclature, let us say that the hindrance of the normal
operation of � can be attributed to a procedural entity ξ.

R.2. The incorrect operation of the ob-
servational and representative aspect of �
leads to its partial-representations.

Each of these partial-representations arise and remain as
projections within �. These projections are what arise
as physical particles, equipped with a certain tensorial
state that encapsulates information of the various
degrees of freedom that are relevant. The partial-
representation are inherently �, albeit either different
in size of the representation or the elements it contains.
A partial-representation is what can be regarded as
an incorrect ‘awareness’, which. A Spin(11,3)-based
partial-representation can support a Grand Unified
Theory based on Spin(10) and gravity based on the
group Spin(1,3) [40]. Each of the partial representations
themselves are equipped with the capacity to undergo
self-representation or partial-representation. When a
partial representation itself undergoes a partial repre-
sentation operation, we find an erroneous replication of
the original structure, usually in lower dimensions. This
is what is seen as symmetry-breaking, when a larger
symmetry group undergoes a breaking of its inherent
symmetry.

R.3. Symmetry breaking and divergence
of fundamental forces in nature are due to

partial representations of �.

Going by the proposed model, the movement from
Spin(11,3) to either Spin(10) or Spin(1,3) groups is
proposed to be a byproduct of the partial representation
of Spin(11,3) at an early stage of the Universe.

Any object in nature inherently has the capacity
to operate as �, albeit only upto limited degrees of
freedom possessed by the object. It can only ‘observe
and represent’ other objects or relate to processes
that connect to the degrees of freedom that the object
possesses. An electron, for instance, can only feel other
electrically charged objects or exchange photons. It
cannot undertake color-based interactions, as gluons
and quarks can. To put it into mathematical terms, if
we represent an initial state of two particles as |A1, A2〉,
we can regard their interaction as the simultaneous
‘observation and representation’ of each other, which
can be denoted by a function f , thereby giving

|A1, A2〉 → |A1, f2(A1)〉+ |f1(A2), A2〉

Instead of the separable state initially, we see that we
obtain a non-separable state. Given this universal ten-
dency to ‘observe and represent’, entanglement and cor-
relations seem to be a natural tendency, in nature. This
may be a reason for the occurrence of increasing entropy
and the arrow of time in the Universe [41]. Recently,
it was discovered that objects can reach equilibrium, or
a uniform energy distribution state, within a fairly long
amount of time by undergoing quantum entanglement
with their surroundings, thereby implying that the sta-
bility and equilibrium in nature is also due to the inherent
nature of � [42].

IV. CONCLUSION

In this paper, we have posited the triadic formulation
of a fundamental unity � that has the capacity to ‘ob-
serve and represent’. In doing so, it can have self- or
partial-representations that give rise to the various dif-
ferent kinds of mathematical structures that underly the
physical systems and forces of nature.
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