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Abstract

This paper introduces abstract, logical, and mathematical algebraic tensor operations for quantifying the temporal properties
of physical systems, including energy, momentum, and angular momentum. We explore the concept of a “black box” time
matrix that commutes with the gravity matrix, resulting in metrics analogous to Schwarzschild metrics. Depending on context
and notation, time tensors can exhibit different ranks. Our formalism focuses on a rank-4 tensor representing the time
matrix—a fundamental quantity that abstracts informational observables across various domains of reality. We delve into
arithmetic and algebraic time representations, highlighting scalar mesoscopic time clocks and vector time characteristics
relevant to quantum and astrophysical domains. These conserved tensorization fields play a crucial role in understanding
real transformations within different reality domains. Arithmetic and Algebraic Time Representations of Rank-4 tensor time
matrix highlights scalar mesoscopic time clocks as well as vector time characterizing quantum and astrophysical domains that
are conserved tensorization proved action fields. Per group theoretical analysis, 4x4 time matrix has been extended to rank
6 tensor times capable of interactively coupling to gravitational gradient metrics. Rank-6 tensor time matrix can be used to
quantify physical phenomena of geodesical gravitational interactive coupling within regions of quantum space, mesoscopic
environment, and astrophysical fields, while describing environmental real matter transformations of rotational parameters
in different domains of reality. Some aspects with evaluating constitutive equations underlying signal/noise ratio, critical
observable measurable quantitative parameters to evaluate “quantum foam” universal electromagnetism and “vacuum bath”
gravitational geodesics active by local curvature of spacetime quantifications will help to algorithmically explain how origin,
genesis and evolution with real universe form from superluminal phases to star systems and life-forms with interplanetary
quantum ASTROPHYSICS!.
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Introduction

The author has quantified the quantum nature of gravity
in the previous works, revealing the “black box” nature of the
universe, extracting 4x4 time matrix that describes proper,
real, global, and local four-vector time tensors. These tensors
are amenable to operational gauge time fields, providing
insights into the quantum behavior of gravity. We investigate
how this time matrix may interact with the gravity matrix,
leading to metrics akin to Schwarzschild metrics. By solving
Einstein’s General Relativity field equations, we explore how
masses curve spacetime, ultimately creating gravity. Our
focuslies on the time tensor operator, which characterizes the
temporal properties of physical systems. Here, in the pursuit
of understanding the fundamental nature of the universe, we
delve into the intricate interplay between quantum gravity
and time. Previous work has quantified the elusive quantum
aspects of gravity, revealing its “black box” character. In this
study, we explore the time matrix—a 4x4 structure that
captures the temporal properties of physical systems. This
matrix, composed of proper, real, global, and local four-
vector time tensors, interacts with the gravitational field,
potentially yielding metrics akin to Schwarzschild solutions
from Einstein’s general relativity [1-20].

The rank of a time tensor operator signifies the number
of indices required to specify an element within it. For
instance:

e  Ascalar operator has rank 0.
e Avector operator has rank 1.
¢ A matrix operator has rank 2.

In the realm of special relativity, the energy-momentum
four-vector serves as a rank-1 time tensor operator, while
the energy-momentum-stress tensor corresponds to rank
2. However, our formalism extends beyond these ranks.
We employ a rank-4 tensor to represent the time matrix,
a fundamental abstraction of informational observables
across various reality domains. This tensorization approach
reveals scalar mesoscopic time clocks and vector time
representations, bridging quantum and astrophysical
domains. Furthermore, by group-theoretical analysis, we
extend the 4x4 time matrix to a rank-6 tensor. This higher-
rank tensor captures geodesical gravitational interactions,
quantum spacetime phenomena, mesoscopic environments,
and astrophysical fields. Italso describesreal transformations
of rotational parameters across different reality domains.
Our investigation yields profound insights. Constitutive
equations, signal-to-noise ratios, and critical observable
parameters emerge, shedding light on the origin, evolution,
and formation of star systems and life-forms. We touch upon
intriguing concepts like the “quantum foam,” universally
electromagnetic, and the “vacuum bath,” locally curving
spacetime to produce gravitational geodesics.
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The paper unfolds as follows:

Section 2 Methods: Giving specific procedures, procedures,
designs, and analyses.

Section 3: Presents Results and Discussions time matrix
and gravity intriguing interplay showing with analogy
to Schwarzschild metrics, the rank-4 tensor time matrix
derivation process, and the extension to rank-6 tensor
coupling with gravitational gradients. We also delve into
graphical representations, matrix models, and the gaging
of rank-6-time-tensors. Quantitative algebra geometry
algorithm graphics of identity to signal/noise analysis as
well as keynote on “quantum foam” electromagnetism and
the “vacuum bath” gravitational locality with quantified
mathematical processes have been addressed as well.
Section 4 Summaries: conclude the paper and suggests
some directions for future research.

Methods

We employ an ansatz derivation to quantify the time
tensor within our rank-4 tensor framework. This approach
allows us to capture physical quantities such as the stress-
energy tensor, electromagnetic tensor, and Riemann
curvature tensor. Our formalism provides a powerful tool for
abstracting informational observables across diverse reality
domains. Further, in this section, we outline the procedures,
designs, and analyses employed in our study. Our approach
combines quantitative algebra, geometry, and algorithmic
graphics to investigate the interplay of time and gravity.
Specifically, we focus on collapsing and expanding scalar
senses within the time-space matrix using rank-n tensors
[10,12,13,19,21-23].

Time Matrix and Gravity Interaction

We begin by constructing a “black box” time matrix that
commutes with the gravity matrix, drawing an analogy to
Schwarzschild metrics. Our normalization process involves
unitarization of a 4x4 matrix. Leveraging the mathematical
framework of “bra” and “ket” representations for time
tensors in four-vector format, we explore the gravity gradient
in quaternion-type notations. By configuring inner and outer
products, we derive metrics such as the scalar arrow of time
and an expanded 4x4 gravity matrix akin to Schwarzschild’s
metrics.

Extending to Rank-6 Time Tensor

Building upon the rank-4 tensor analysis, we extend
our investigation to rank-6-time-tensors. These higher-
order tensors interactively couple with the gravity gradient,
providing deeper insights into the interplay between time
and space. We delve into gaging aspects, exploring how the
rank-6 tensor influences gravitational phenomena.
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Results and Discussions

The rank-4 tensor time matrix extends naturally to
a rank-6 tensor time, enabling interactive coupling with
gravitational gradient metrics. This rank-6 tensor time matrix
plays a crucial role in quantifying geodesical gravitational
interactions, quantum space phenomena, mesoscopic
environments, and astrophysical fields. Furthermore, it
describes real transformations of rotational parameters
across different reality domains. Notably, our analysis reveals
profound aspects related to signal-to-noise ratios and critical
observable parameters, shedding light on the origin, genesis,
and evolution of the universe. Additionally, we discuss
the intriguing concepts of “quantum foam” (universally
electromagnetic) and the “vacuum bath” (local spacetime
curvature) that contribute to gravitational geodesics [10, 11,
12,15, 21-40].

“Blackbox” Time Matrix Commutes with Gravity
Matrix Analogous to Schwarzschild Metrics

In our investigation, we explore the intriguing concept
that the universe operates akin to a “black box,” as revealed
by the graphical general transform equation. This holistic
perspective prompts us to consider the fundamental nature
of time and its interaction with gravity.

Mathematical = Transformations: We  begin by

mathematically inverting equation [15, 19] in the form [Y] =
gfts [X], yielding a four-vector matrix time tensor:

i ., B o
{L’/ tfi’sz g l[f l(||[‘9GR]||/gﬂs)]= g, [transforms],

tl,,uv

where: ;  : proper time, t" real time, f:v: global time,

prouv

and ¢, - locally time.

Within this framework, we encounter the following time
components: Proper Time (fpr w ) which represents

intrinsic temporal properties; Real Time (7*) that

describes time as experienced in our physical reality; Global
Time (t;f”) which reflects a universal time reference; and

the Local Time (iz,w) that pertains to localized temporal

variations.

Iyer R. Quantum Gravity Time Rank-N Tensor Collapsing Expanding Scalar Sense Time Space

Physical Science & Biophysics Journal

Commutation with Gravity Matrix: The time matrix,
derived from the inverse transformation of the “black box”
algorithm, exhibits intriguing behavior. It commutes with
the gravity matrix, analogous to Schwarzschild metrics.
Specifically, we observe inner and outer “bra-ket” products:
s <t||G,>=(G)
e Here, <tq| represents the four-vector time matrix [t t
t, t ] generated from inverse transform of “black box”

algorithm.
Gi
e |G > = G; corresponds to gravitational gradient
Gk
Gl

within the quaternion 4D-like space, extending from
Minkowski spacetime.

e The scalar arrow of time, ¢, is associated with the unitary
factor G.

Expanded Gravity Time Matrix: Upon density configuration,
|Gw><tq|| =G, having (i,j =1, 2, 3), the expanded gravity time
matrix, [Gi].] assumes a 4x4 format:

Q
Q

3 Gl4
G24
G3

4 G4

N
BQ

S

=

QQQQ
Q9 Q
Q Q

\S]
w

Key Criteria for Interactive Coupling: To satisfy the criteria
for interactive coupling, we emphasize:

Coupling: The gravitational gradient must couple with the
time tensor (either with or without).

Interaction: As a result, the time tensor will curl inwards,
producing interactive gravity on all objects within spacetime
of coupled action matrix scalar fields of environment.

This interplay between gravity and time holds profound
implications for our understanding of the fabric of the
cosmos. After normalization with unitarization, Gii matrix
is analogous to Schwarzschild’s metrics:

Copyright© Iyer R.
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Rank-4 Tensor Time Matrix: Physics with Ansatz
Derivation elsewhere

In our exploration of quantum gravity, we focus on the
rank-4 tensor time matrix, which plays a pivotal role in
quantifying physical quantities of stress-energy tensor, the
electromagnetic tensor, and the Riemann curvature tensor.
Let’s delve into the formalism and its implications [29].

Formalism of the Time Matrix: This formalism is the first
step to account for multifarious physical phenomena, such
as spin, rotation, revolution, and angular gauge momentum,
and provide correlative proofs from quantum, mesoscopic,
and astrophysical domains. Translational coordinates within
time domain {t (x), t (y), t (z)} and a rotational coordinate

{t (8)} may thus constitute Rank 4 tensor, ¢__,, generally

xyz6 >

We can hence T, . define time matrix to

written as: T, wvap

uvep *
be:
;o o's ) o'H
wet = Bt 5o ox ox” 4 Bp op,op,op,

With unitarization process

o's
. =1.Hence, T .=
Euvap wel Ox* Ox’ Ox“Ox”

Here: e metric g,,,, converts action and Hamiltonian deriv-
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atives to appropriate domain of time.

(S) represents the action.

Xx’s denote the space-time coordinates.

Indices (u, v, a, 8) take values from 0 to 3.

S = [Ldt = [pdq-Hdt, having L: Lagrangian, p:
momentum, q: position, and H: Hamiltonian, having The
Legendre transformation applied to the action in the
space-time manifolds.

We decompose the time matrix into four sub-matrices,
each corresponding to a different domain of reality:

T _ Ty Ty i
uvefp
T 7;]'1(1

Where (ijk! = 0,1, 2, 3). The sub-matrix TOOkI repre-
sents the quantum domain, where the action is minimal,
and the time is reversible. The sub-matrix TOjkI repre-
sents the mesoscopic domain, where the action is inter-
mediate, and the time is asymmetric. The sub-matrix
TiOkl represents the astrophysical domain, where the
action is maximal, and the time is hidden. The sub-ma-
trix TijKkl represents the superluminal domain, where the
action is infinite, and the time is imaginary.”

Properties and Interpretations

1.

Action Properties:
The nature of time within this formalism encompasses

Copyright© Iyer R.
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real and imaginary aspects.

e Reversibility and symmetry play essential roles.

e Sense-activated time and space fields emerge across
quantum, mesoscopic, astrophysical, and superluminal
domains.

Mathematical Links:

¢ We mathematically connect Legendre and Hamiltonian
formalisms.

e Position (P), curvature, action, energy (E), angular
momentum (L), and entropy (S) find a compact
representation using the Kronecker delta and Levi-Civita
symbol:

T,y =8E0,,0,,E+gl e

uvaf

L+gPSs 8 P+gS5 5.8

po v 1nB - va

uvef

where accompanying metrics {g’s} convert E, L, B & S terms
to time domain appropriately to characterize the physical
quantifiability of any system ins any domain of reality. With
unitarization process, {g's} =1. Hence,

T,,=9,0,Ete,,,L+6,,0,P+6,0,S ,

uvef uv-ap uvap o " vB

2. Arithmetic Time:

e Expressed as the scalar (t), arithmetic time aligns with
conventional measurements.

e It flows uniformly and linearly from the past to the
future.

e Suitable for macroscopic and classical phenomena (e.g.,
planetary motion, pendulum oscillation, radioactive
decay).

3. Algebraic Time:

e Denotedas (T = J'T#WB dx* dx” dx= dxf).

¢ The rank-4-time-tensor (T#Wﬁ) quantitatively describes
microscopic and the quantum phenomena.

¢ Itaccounts for effects such as the uncertainty principle,
wave-particle  duality, entanglement, curvature,
interference, and superpositions.

e These effects extend beyond what arithmetic time
representations capture.

e Generalization and Conservation Laws

e This formalism also extends to equations of motion
and conservation laws. Both Lagrangian as well as
Hamiltonian formulations benefit from the insights
provided by the rank-4-time-tensor.

Extending to Rank-6 Tensor Time Matrix:
Interactively Coupling Gravity Gradient and
Sense of Time-Space

In our ongoing exploration of quantum gravity, we delve
into the fascinating realm of rank-6 tensor time matrices.
These matrices allow us to model intricate phenomena
involving four-dimensional rotations across different
realities. Let’s explore the implications and mathematical
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Symmetry Group Theoretical Matrix Analysis

1. Calabi-Yau 6D Space Quintic Manifold:

¢ We draw inspiration from the Calabi-Yau 6D space
quintic manifold, which links alongside iSpace topology.

¢ This manifold provides a rich geometric structure that
informs our understanding of higher-dimensional
spaces.

2. Extending the 4x4 Time Matrix:
Our goal is to extend the rank-4 tensor time matrix
(previously discussed) to a rank-6 tensor time matrix.

¢ This extension involves interactively coupling with the

gravitational gradient, denoted as (Gw ).

3. Symmetry Considerations:

e Symmetry analysis demands that (GW) matches the
rank-6 tensor time matrix in matrix and the rank
equivalence.

¢ Ongoing research explores the expansion topology of
sense-time space, potentially revealing a multiverse
wavefunction matrix with embedded rank-6 tensor time.

The “Mobius Strip” and 4D-Like Toroidal Space

1. Clockwise vs. Anticlockwise Rotations:

¢ In the context of a “Mobius strip,” the sense of rotations
(typically denoted by (0), (¢), and (1)) does not cancel
out.

e This manifests itself as a 4D-like toroidal space, adding
complexity to our understanding of time and space
interactions.

Rank-6 Tensor Time Matrix Equations:

“Rank4 time tensor is extended to Ranké6 time tensor to
quantify complex phenomena that involve translational
domain {t (x), t (y), t (z)} and spherical rotations {t (0), t
(), t(Y)} as well as boosts, Euler rotations, and/or chirality
in different realities, such as quantum entanglement,

wormbholes, and parallel universes. Rank 6 ¢

=0, 10 Equation

(6) notation, T,

ijklmn *

in suggestive physics notation may be
written as: T, ,, or f,. . The rank-6 tensor time matrix

?..r CAptures the interplay of rotational parameters and
time coordinates.
 This we may write starting symbolically

T — 861 a¢k al//m a/’L/n
ijklmn gi/'klmn a
t, Ot, ot, ot,

* metric g,,,, converts angular velocity to appropriate time
domain of reality.

Copyright© Iyer R.
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*(6,), (d,), (Y, ), and (x ) represent Euler angles of rotation
in different domains of reality.

e (t), (t), (t,), and (t,) correspond to time coordinates in
those domains.

e With 64 components (representing all possible combina-
tions of indices), these equations unlock the secrets of our
“black box” universe.

With  unitarization  process, g, = 1.  Hence,

_06, 04, Oy, O,
ot ot ot, o,

. We will henceforth use this

equation to explain further PHYSICS within this paper arti-
cle. However, in subsequent publications metric associated
equations will be utilized to analyze gravity and time effects.”

Physical Phenomena Explored by Rank-6 Tensor Time

Matrix

1. Quantum Space:

¢ Inthe domain where space fields conceal time, the rank-
6 tensor time matrix reveals nonlocality aspects.

¢ Quantum entanglement phenomena come into play,
connecting distant points in spacetime.

2. Mesoscopic Environment:

e Here, time coexists with entropic matter space fields.

¢ Neutrino oscillations and gravitational lensing
demonstrate the influence of cosmic gravity.

3. Astrophysical Field:

¢ In this domain, time curves alongside space.

¢ Infinite vacuum and Hawking radiation reflect quantum
and thermal effects of black holes, with the intriguing
causality of negative energy.

Our ongoing research project continues to explore these

complexities, including the relationships among force,

torque, and energy. In future articles, we look forward to

sharing further insights.

Graphical Representation of 8x8 Group
Operations Using Rank-6 Tensor Time Matrix

The rank-6 tensor time matrix opens intriguing
possibilities for both scalar arithmetic and the vector
algebraic aspects. In this section, we explore how graphical
representations can enhance our understanding of time-
space interactions.

Gaging Rank and Matrix Equivalence

**Gaging Rank**
1. The gaging rank of a rank-6 tensor time matrix is
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the minimum number of rank-1 tensors required to
construct the given tensor.

2. Arank-1 tensor can be expressed as the outer product of
six vectors—one for each index.

3. For instance, consider the rank-1 tensor

u, ®u, ®u, Qu, Qu, Qu, - Its components are given by:

4, (4, Qu, Qu; u, Qu; Suy) = Uyl Uy Uy Us Uy

ijklmn
where u,,u,,u,,u,,Us, U are vectors.

**Matrix Equivalence**

The gaging rank of a rank-6-time-tensor matrix is
also equal to the rank of the matrix obtained by flattening
the tensor along any two modes, that is, by arranging the
components of the tensor into a matrix with rows and
columns corresponding to two indices, and the remaining
indices fixed. The gaging rank of a rank-6-time-tensor matrix
is useful for studying the complexity of matrix multiplication,
as it is related to the subrank and the border subrank of the
tensor of matrix multiplication. The subrank of a tensor is
the minimum number of rank-1 tensors that can be added
together to obtain a tensor that is equal to the given tensor
on a Zariski open subset of the ambient space, or arbitrarily
close to the given tensor in the Euclidean norm. The subrank
and the border subrank of the tensor of matrix multiplication
are upper bounds on the exponent of matrix multiplication,
which is the smallest real number (1) such that two (n)
matrices can be multiplied using (O (n* Q)) arithmetic
operations. The gaging rank of a rank-6-time-tensor matrix
is an upper bound on the subrank and the border subrank
of the tensor of matrix multiplication, as shown by Kopparty,
Moshkovitz, and Zuiddam.

Matrix equivalence gaging, for example, involves
arranging tensor components into an 8x8 matrix, where rows
and columns correspond to two indices, while the remaining
indices remain fixed overall.

Graphical Representation Using “Umbrella” Topology

1. **Unfolded Umbrella (Stick Down) **

¢ Imagine an unfolded umbrella placed on its “stick.”

¢ This configuration resembles a “dome” in rigid time
manifolds.

2. **Unfolded Umbrella (Stick Up) **

¢ Now envision the unfolded umbrella with the “stick”
pointing upward.

¢ This arrangement resembles a “chandelier” in rigid time
manifolds.

3. **Combining Umbrellas **
¢  When we put these unfolded umbrellas together, they

Copyright© Iyer R.
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represent a “quark” time like entity.

¢ The dot product of “ket” and “bra” matrices yields a
measurable scalar time.

4. **Wavefunction Pointers**

e  Graphically collapsed tensor time can be represented by
a folded “umbrella.”

¢ These umbrellas point in specific directions—either to a
local scalar clock or a global scalar clock.

e Using a 2x2 matrix with two pointer vectors and two
scalar clocks, we can map “time-loop” sequences.

e For example, one vector may point to the Earth-timeline
(e.g., the 1960s), while the other vector may point to the
global-timeline (e.g., a supermassive black hole).

e Euler angles can represent the relative orientations of
these pointer vectors.

5. **Dynamic Scenarios**

e Vibrations or perturbations of these “umbrellas” (e.g.,
caused by Haley’s comet) alter Euler orientation vectors,
transforming the “time-loop” trajectory.

6. Our exploration continues, unraveling the intricate
interplay of time, space, and graphical representations
within the rank-6 tensor framework.

Gaging Matrix Model: Bridging Global and Local
Parameters

The gaging matrix model serves as a mathematical
bridge, connecting global and local parameters of gravity and
inertia across different scales of reality. Let’s define it more
precisely:

Definition of the Gaging Matrix
The gaging matrix, denoted as (Gijklmn)‘ is defined as:

Og; Ol OF, , where:

ijkimn =
Om; Om; Om,

* (g) represents the gravitational mass in the i-th scale of
reality.

. (mj] corresponds to the inertial mass in the j-th scale of
reality.

* (L) denotes inertia in the k-th scale of reality.

e (m) corresponds to the inertial mass in the I-th scale of
reality.

» (F ) represents force in the m-th scale of reality.

*  (m,) refers to the inertial mass in the n-th scale of reality.

Properties of the Gaging Matrix Model

¢ Symmetry:

e The gaging matrix is symmetric with respect to the
exchange of any pair of indices:

G..=G

ijklmn Jiklmn = Gi/'klmn = Gij/kmn = Gi/'k/mn = Gifklnnl

e Invariance:
e It remains invariant under changes of reference frame
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within any scale of reality: [ Gjum = Gy, ] where () is
the gaging matrix in the transformed reference frame.

¢ Conservation:

¢ The gaging matrix is conserved in any closed system:

iG.. _ 0, where (t) is the time coordinate in the
dt ijklmn

observer’s scale of reality.

Applications Across Scales
The gaging matrix model finds relevance in describing
unified physics across different scales of reality:
Quantum Scale:
Here, gravitational mass dominates, and inertial mass is
weak.
Quantum effects play a significant role.
Mesoscopic Scale:
Gravitational mass and inertial mass are balanced.
Classical effects dominate physics.
Astrophysical Scale:
Gravitational mass is weak, and inertial mass is strong.
Relativistic effects come to the forefront.

Interpreting Centers of Gravity and Inertia

e The gaging matrix model sheds light on the centers of
gravity and inertia.

e These points represent where global and local
parameters of gravity and inertia are equal.

¢ Linked by the gaging matrix, they form a four-vector:

¢ The scalar component represents the energy magnitude
of the system.

e The vector component aligns with the system’s
momentum.

Our exploration continues, unraveling the intricate
interplay of gaging matrices and their implications for
understanding the fabric of reality. While direct evidence for
the gaging matrix may be limited, there are related theories
and mathematical models that indirectly support its concepts,
referring many listed at the end. Here are a few examples:

1. Matrix Models in Gauge Theories:

Matrix models have been studied in the context of gauge
theories and quantum field theory.

Eguchi-Yang-type matrix models, for instance, describe
instanton contributions to deformed partition functions in
supersymmetric gauge theories.

Although not identical to the gaging matrix, these models
demonstrate the relevance of matrix-based approaches in
understanding physical systems.

2. Quantum Integrable Systems and Conformal Blocks:

Nekrasov functions, which arise in supersymmetric gauge
theories, have connections to Teichmiiller spaces and

Copyright© Iyer R.
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quantum integrable systems.

Representation of Nekrasov functions using conformal
blocks or Whittaker vectors provides nontrivial relations to
these mathematical structures.

3. Unified Physics and Formalism Proposals:

The gaging matrix aims to integrate and generalize existing
theories, providing a more comprehensive description of
reality.

While not directly supported by other theories, this pursuit
aligns with the quest for a unified framework that transcends
individual models.

4. Seiberg-Witten Theory and Random Partitions:
Seiberg-Witten theory, which relates to supersymmetric
gauge theories, has connections to random partitions and
matrix models.

Although distinct, these areas of study share mathematical
insights relevant to physical quantifiability.

In summary, while no theory directly mirrors the gaging
matrix, given related concepts and mathematical structures
provide indirect support and highlight the importance of
further exploring unified physics formalisms across different
scales of reality.

Rank-6 Tensor Time Matrix Properties

The rank-6 tensor time matrix plays a crucial role in
describing complex and diverse transformations of rotational
parameters across different domains of reality. Let's delve
into its properties:

Tensor Train Rank:

e Thetensor train rank characterizes the global correlation
of tensors using a well-balanced matricization scheme.

e For a rank-n tensor time matrix, the tensor train rank is
given by:

o rank,(7)= (rank (T[l] ), ...,rank (T[S] ))

e  where (T[k]) is the matrix obtained by unfolding the
tensor along the (k)-th mode.

e This measure helps towards understanding complexity
and sparsity of the rank-6 tensor time matrix and aids
in designing efficient algorithms for its computations as
well as approximations.

Example of a Rank-6 Tensor Time Matrix:
Consider the following rank-6 tensor time matrix: T i

Interpretation of Components:

e Each component represents the rate of change of a Euler
angle in one domain of reality with respect to a time
coordinate in another domain.

» For example, T, ,, represents the rate of change of 0,

Iyer R. Quantum Gravity Time Rank-N Tensor Collapsing Expanding Scalar Sense Time Space

Physical Science & Biophysics Journal

in the first domain with respect to t, in the first domain
(which is zero in this example).

e Similarly, T,,,,,, represents the rate of change of 8, in the
second domain with respect to t, in the second domain
(which is one in this example), and so on.

Fifth-Dimensional Entities and Mobius Strip:

¢ The rank-6 tensor time matrix can also be used to
interpret fifth-dimensional entities.

¢ These entities manifest as timelines intersecting
worldlines.

e They are connected topologically by gravitational
Lagrange points, conveying information to mesoscopic
event sequences.

Complex Geometry and Precession:

¢ The geometry of these entities resembles a Mobius strip
with a complex saddle-kite toroidal shape.

* Rotations centered at Lagrange points generate complex-
like cones on the very top of a Calabi-Yau 6-dimensional
manifold topology.

¢ Theserotations yield both fermions (with 41 symmetry)
and bosons (with 21 symmetry).

e Precession effects play a crucial role in these dynamics.

Physical Phenomena Pointed by Rank-6 Time
Tensor Matrix

Quantum Tunneling:
¢ Quantum tunneling is a phenomenon where a particle
can pass through a potential barrier that is higher than

its energy.
¢ In quantum space, the rank-6 tensor time matrix has the
form: T, = 2494 OV O%
ot ot ot o

. Here, 0, ¢,, ¢, and x,

are the Euler angles of rotation in quantum space, and
(t_1) is the time coordinate in quantum space.

e The rank-6 tensor time matrix in quantum space
describes the probability amplitude of the particle’s
wave function, which is a complex number with both
real and imaginary parts.

e The real part represents the kinetic energy of the
particle, conserved in quantum space.

e The imaginary part represents the potential energy of
the particle, concealed by space fields in quantum space.

¢  When the particle encounters a potential barrier, the
rank-6 tensor time matrix in quantum space becomes
complex, and the imaginary part becomes negative,
indicating a decrease in potential energy.

e This decrease allows the particle to tunnel through the
barrier, while the rank-6 tensor time matrix in quantum
space remains conserved.
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¢ The tunneling probability of the particle is given by the
modulus of the rank-6 tensor time matrix in quantum
space, proportional to the exponential of the negative
imaginary part.

Cosmic Microwave Background Radiation (CMBR):

e CMBR is the electromagnetic radiation that fills the
universe, a remnant of the Big Bang.

¢ In mesoscopic environment, the rank-6 tensor time

00, 0¢, Oy, Oy,

ot, ot, Ot, O,

matrix has the form: 7,,,,, = . Here,

92, q>2, v, and %, are the Euler angles of rotation in

mesoscopic environment, and t,is the time coordinate in
mesoscopic environment.

e The rank-6 tensor time matrix in mesoscopic
environment describes the intensity and polarization of
the CMBR, functions of the frequency and direction of
the radiation.

e The intensity represents the temperature fluctuations of
the CMBR, caused by density and velocity perturbations
in the early universe.

e The polarization represents the anisotropy of the CMBR,
caused by Thomson scattering of radiation by free
electrons in the last scattering surface.

e The rank-6 tensor time matrix in mesoscopic
environment can be decomposed into scalar, vector,
and tensor modes, corresponding to different types of
perturbations in the early universe (density, vorticity,
and gravitational waves).

e It can be used to test various cosmological models and
parameters, such as inflation, dark matter, dark energy,
and neutrino masses.

Quantitative Algebra Geometry Algorithm
Graphics of Identity to Signal/Noise Analysis

Consider the following problem-solving steps related to
signal and noise:
Unitarization Process:
e Let (a) represent the signal and (b) represent the noise.
e  We have the unitarization condition: (a + b = 1).

Signal-to-Noise Ratio (SNR): Define the signal-to-noise
ratioasT.

Algebraic Identity:
e We start with the algebraic identity: (a + b)? = a*> + 2ab
+b?

e Solving for (a +b),we get: (a+b) = +\a* +2ab+b> (1)
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Similarly:

We obtain: (a - b) = ++a’ - 2ab +b* (2)

Combining Equations (1) and (2):
¢ Adding Equations (1) and (2), we get: 2a =

i\/az +2ab+b* i\/az —2ab+b*

« Simplifying, we write:

o a=% (g +2ab+b* £~Ja* —2ab+b* )

Signal, §, applying unitarization condition a + b =1:
e Wedefine the signal, §as: =a=a/(a+b)=T/(T+1) (3)

Graphical Solution:

e The solutions for § can be computed graphically
using the relationship in Equation (3), using the given
unitarizing condition of a + b = 1, with I = a/b, which on
manipulation gives relationship: I'/(T'+1) =a/(a+b) =a
= signal, &.

e Exploring the plot of § =T'/(I'+1) from 0 to 1 here.

Arc length of curve

['(x) is the gamma function
2F, (a,b;c;x) is the hypergeometric function

Reference: https://www.wolframalpha.com/input?i=plot+
function+%CE%BE+%3D+%CE%93%2F%28%CE%93%2B
1%29%2C+from+0+to+1.

In summary, this analysis provides a quantitative
understanding of the signal-to-noise ratio and its relationship
to the given unitarization condition. The graphical solutions
illustrate the behavior of § as I' varies. Signal/noise aspects
may modify the rank-6, 8x8, 64 elements vector time matrix
to augment 8 element bra matrix that multiplicatively links
8 element “ket“ matrix wavefunction quantity. The “ket”
matrix and bra matrix will have 6 vector time elements, and
two scalar time elements, typically global and local clocking
measurable time-value.
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“Keynote: The following physics conjectures will be useful
to advance gravitational electromagnetism towards grand
unification field theoretically [26,37-40].

*Electromagnetism without gravitational effect =>: :<=
“quantum foam” or “Planck space”

**Gravity without electromagnetic effect =>: :<= “vacuum
bath” or “Higgs bath”

“Quantum foam” quantification: Wuniverse via
[(fPfp)4Dspace] (tabcdef.éuv) = h (pgm) nonlocal global
electromagnetism network...Cosmic Microwave Background
Radiation (CMBR) experimental measurements, analyzing
evaluating wavefunction of the universe, Wuniverse, linking
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to integral over the 4D space, ($f§p)4Dspace, the rank 2 stress
tensor, duv, commuting with rank-6-time-tensor, fabcdef,
to give Planck scale matrix quantum density foam, h (fgqm).

“Vacuum bath” quantification: |G ><t | & SUP (n, N) = n®
asymmetry universal matrix versus N" symmetry universal
matrix group theory, where SUP = Suprema Universes
Permutability; n: representing spatially characteristic
number of cells with domains; N: Spatial Hyperdimension
exponentiated by time tensor rank of gravity locality......
Gravitational waves experimental measurements will help to
verify interactive coupling of gravity-time.

Summaries

Gaging Rank-6 Time Tensor Matrix:

e The rank-6-time-tensor matrix plays a crucial role
in describing complex transformations of rotational
parameters across different domains of reality.

e Its properties, including the tensor train rank, allow us
to characterize its complexity and sparsity.

Quantitative Algebra Geometry Algorithm:

e By considering the signal-to-noise ratio (SNR) and
unitarization conditions, we derive a quantitative
relationship for the signal.

e The graphical solutions illustrate how signal varies with
SNR, providing insights into signal and noise analysis.

Physical Phenomena Pointed by Rank-6 Time Tensor

Matrix:

¢ Quantum tunneling and cosmic microwave background
radiation (CMBR) are phenomena influenced by the
rank-6-time-tensor matrix.

e The tensor’s geometry and precession effects contribute
to our understanding of these phenomena.

Iyer R. Quantum Gravity Time Rank-N Tensor Collapsing Expanding Scalar Sense Time Space

¢ In summary, this paper sheds light on the intricate
interplay of tensors, quantum effects, and gravitational
phenomena, providing valuable insights into the fabric
of reality.

Unified Framework:

¢ The rank-6 tensor time matrix bridges global and local
parameters, offers a unified framework that transcends
individual theories.

¢ By integrating quantum effects, gravity, and rotational
dynamics, it provides a more comprehensive description
of reality.

Quantum Tunneling:

¢ Understanding quantum tunneling, facilitated by the
tensor matrix, sheds light on how particles can pass
through potential barriers.

¢ This phenomenon has implications for particle behavior,
energy levels, and the fabric of spacetime.

Cosmic Microwave Background Radiation (CMBR):

e The tensor matrix helps interpret CMBR intensity and
polarization.
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¢ Insights into temperature fluctuations and anisotropy
enhance our knowledge of the early universe.

Algorithmic Insights:

¢ The quantitative algebraic approach yields practical
algorithms for signal-to-noise analysis.

e These insights can impact data processing,
communication, and noise reduction techniques.

Beyond Standard Models:

¢ The tensor matrix extends our understanding beyond
standard models, inviting exploration of new physics.

e Ithintsatdeeperconnectionsbetweenelectromagnetism,
gravity, as well as the fabric of spacetime.

In summary, this research contributes to a richer, more
interconnected view of the cosmos, bridging gaps existing
between fundamental forces and phenomena. Practically:

1. Quantum Computing and Communication:

¢ Understanding quantum tunneling, as influenced by
the tensor matrix, can impact quantum computing
algorithms.

¢ Quantum tunneling phenomena play a role in qubit
behavior and gate operations.

¢ Noise reduction techniques based on tensor properties
can enhance quantum communication channels.

2. Signal Processing and Noise Reduction:

e The algebraic algorithm for signal-to-noise analysis
provides insights into noise reduction.

e Engineers can apply these principles to enhance data
transmission, image processing, and audio quality.

3. Cosmological Models and Observations:

e Insights from the tensor matrix can inform cosmological
models and simulations.

e Researchers studying cosmic microwave background
radiation (CMBR) can refine their analyses using tensor-
based approaches.

4. Beyond Standard Model Physics:

e The tensor matrix hints at connections beyond the
standard model of particle physics.

e Engineers working on high-energy experiments or
particle accelerators may also find novel applicable
insights.

5. Materials Science and Nanotechnology:

¢ Tensor-based approaches can enhance material property
predictions.

¢ Understanding rotational dynamics and energy
transformations can guide material design and
optimization.

6. Sensor Calibration and Precision Measurements:

¢ The tensor matrix’s role in rotational transformations
can impact sensor calibration.

¢ Engineers can use these principles to improve precision
measurements in various fields.
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In summary, this research opens avenues for practical
applications across disciplines, from quantum technologies
to cosmology and materials engineering.
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