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Abstract

Throughout the second part of the Modern Era, leading researchers in astronomy, physics and
applied statistics into astrophysics have brought a novel hypothesis, in which it was speculated that
the Milky Way will experience a clash with another galaxy as a result of an intersection in their
motion. Currently, such a statement is purely speculative in nature, although specific signs that such
a hypothesis reflects real-world phenomena have started appearing, which cover seemingly
increased frequencies and extents of planetary and stellar alignments within the Milky Way. Any
occurrence of such a phenomenon may be probable due to increased electromagnetic and
gravitational influences from outside the galaxy, which may hint at an existing approach of a
different galaxy towards the Milky Way. It may be important to mention that potential effects of a
multi-galactic crash would involve a general polarisation of natural and spatial phenomena, given
that a multi-galactic interaction and clash would involve a sharp, unprecedented increase in the
extent of electromagnetic and gravitational fluctuations of influences toward the Earth, which
would affect all natural phenomena upon it, including the climate, the weather, human and animal
psychology and wellbeing, as well as the effects of seas and oceans upon nearby shores.
Furthermore, if the hypothesis in which major electromagnetic and gravitational influences toward
specific, earthquake-prone geographical areas of the Earth would increase the probability of the
occurrence of novel earthquakes and aftershocks in such areas is proven to be evidence-based, then
a multi-galactic clash involving the Milky Way could also result in a sharp increase in both the
frequency and extent of earthquakes throughout the Earth. Furthermore, it could be that the
increasing number of people “bumping” into numerical and geometrical coincidences of symmetry
at random (i.e. an increasing number of people bumping into “angel numbers”) is a sign of existing
increases in electromagnetic and gravitational influences from the cosmos, which may very well
reflect a scenario of an approaching multi-galactic interaction that may in a lower probability
scenario even implicate the Milky Way (i.e. perhaps with Andromeda in approximately 4.5 billion
years). According to Albert Einstein’s Theory of Relativity, time is not an absolute entity, but a
relative measure that can be contracted or dilated depending on the observer’s perspective.
Nonetheless, such relativistic effects are technically imperceptible on Earth, just as passengers
aboard a high-speed train experience stability and consistency within the train, regardless of its
external speed. Similarly, the inhabitants of the Milky Way could remain unaware of significant
relativistic changes in galactic motion, whilst natural and cosmic phenomena within the galaxy
would paradoxically accelerate in a manner reflective to the acceleration of time, thereby
“transforming” the 4.5 billion years potentially into a much shorter time frame. If the Multiverse is
real, then the same analogy applies for the inhabitants of the Universe. Furthermore, it may be
important to observe whether any double-exponential growth in the speed of the approaching
galaxies has been taken into consideration, which would broadly shorten the duration of 4.5 billion
years and also change the relativistic states of time within the implicated galaxies - whilst keeping
the internal measurements of time intact. Any real-world application of such an analogy may bring
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implications that deeply intersect scientific and philosophical research, perhaps even offering a
hypothesis in which traditional cosmological models that suggest an 11-billion year process of
evolution of physical matter, may not be mutually exclusive with theological narratives, such as a
“Seven-Day Creation”. Some hypotheses have even proposed a paradoxical existence of a relative
state of the speed of light, although empirical scientific evidence states that it is an absolute value,
which constitutes the foundation of Albert Einstein’s research. Such hypotheses could nonetheless
operate according to the Philosophical model of “destroy the Temple and rebuild It afterward”,
potentially resulting in the creation of the most foundational type of a paradox in which the speed
of light would be deemed as both relative and absolute, which could constitute “the paradox of all
paradoxes”. Effects of any multi-galactic interaction implicating the Milky Way may accelerate the
production of more stars and planetary systems, and preserve existing forms of life, given that a
clash between Sagittarius Dwarf and the Milky Way may have resulted in the creation of the Solar
System. Or, such an interaction deemed to probably occur, and in the distant future, could describe
religious passages in which a phenomenon of “star falling” is mentioned, which could also involve
an increasing number of asteroids falling upon Earth, given that fluctuations in gravitational
influences could cause asteroids from the great belt nearby Jupiter to change their direction, leading
to increased statistical probabilities that more asteroids will change their direction and be headed
toward the Earth. Such a phenomenon could be deemed as “beyond monumental” in nature and
even impact the state of time within the interacting galaxies, given its relative nature - potentially
accelerating it considerably as the galaxies approach one another, in proportion with the level of
fluctuations in electromagnetic influences toward the Solar System. Overall, the effects of a multi-
galactic clash could either create more life or be catastrophic for human and animal life, potentially
resulting in a phenomenon of unprecedented population loss in all life forms. Likewise, it may be
important for research efforts to continue in order to determine whether the Milky Way is indeed
in the course of experiencing an unprecedented intersection with a different galaxy, as well as for
scientists, local and international authorities to devise plans of preparation for the purpose of
precaution and ensuring that all guidelines of Health & Safety are met in case of any increased
frequency and extent of natural disasters throughout the Earth, whilst keeping academic and
scientific perspectives in an optimistic realm, based on the available evidence. This preprint also
develops a speculative but explicitly testable applied mathematics-related hypothesis concerning
large-scale galactic interactions and their possible influence on coarse-grained temporal observables
for extended gravitational systems. While General Relativity uniquely defines proper time along
individual worldlines, it does not uniquely prescribe how clock rates should be aggregated across
spatially extended, self-gravitating domains such as galaxies when these systems are embedded in
non-uniform external gravitational fields. Building on this conceptual gap, we introduce a
phenomenological “structural time” for a bound system G, defined through a coarse-grained lapse
factor xc, and propose a minimal extension in which xc acquires a weak dependence on external
tidal curvature invariants. The model is constructed covariantly using the electric part of the Weyl
tensor and a dimensionless tidal-strength parameter Ac = Tc / (Qc?), where Tc = sqrt (Ea * E#b)
measures the external tidal field and Qc is a characteristic internal dynamical frequency. The
modified lapse takes the form xc = xccr * [1+ & * AcP]~"”2, recovering the standard GR coarse-grained
result when &=0. Applied to the Milky Way — Andromeda system, the present-day tidal strength is
strongly suppressed (Ac ~ 1075 for fiducial parameters), implying that any effect on coarse-grained
timekeeping is expected to be extremely small at current separations unless the coupling ¢ is
unexpectedly large. A distinctive observational consequence is a fixed-axis quadrupolar anisotropy
in timing or frequency measurements aligned with the dominant external mass distribution,
providing a falsifiable template for pulsar timing arrays and high-precision optical-clock networks.
The broader conceptual motivation of the paper is to explore whether system-level temporal
observables, when defined through coarse-graining, could carry weak environmental dependence
in galactic settings without modifying local tests of General Relativity. More broadly, the framework
suggests that certain aspects of relativistic time may require refined interpretation when applied to
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spatially extended, self-gravitating systems rather than idealised point observers. In this sense, the
present work does not modify the field equations of General Relativity, but instead proposes an
operational extension in how relativistic time may be defined after coarse-graining across large
astrophysical domains subject to external tidal curvature. Such a perspective may help in
thoroughly expanding the application of relativistic concepts to galactic-scale dynamics while
remaining fully consistent with the extensive body of experimental tests confirming General
Relativity in local and weak-field regimes.

Keywords: earth; solar system; Milky Way; Sagittarius Dwarf; Andromeda; time; space; matter;
multi-galactic interaction; UV light; acceleration; time; dilation; contraction; Albert Einstein;
Stephen Hawkins; Isaac Newton; general relativity; special relativity; Thermodynamics; compound
interest; amplification; mathematical model; coarse-graining; quadrupolar anisotropy; pulsar
timing arrays; tidal curvature; electromagnetic influence; gravity; interconnection; correlation;
implication; causation; Gutenberg; Richter; equation; earthquake; magnitude; frequency; NASA;
planetary; stellar; alignment; evidence; ethics; GDPR; astrophysics; Philosophy of Science

Introduction

A concept of galaxy clashes has emerged and been distributed by the scientific communities
worldwide, in which it was proposed that galaxies throughout the Universe occasionally interact and
even clash with one another, leading to the production of various types of phenomena that are often
catastrophic in nature for the movement and integrity of various celestial bodies that include planets,
satellites, asteroids, and also whole stars from time to time. Such a theory would logically make sense,
as any interaction between distinct galaxies would severely change the patterns of electromagnetic
and gravitational influences upon such celestial bodies, causing significant change in the direction of
trajectories, polarisation of their movements, resulting in a serious increase of fluctuations in various
subordinate phenomena, and consequently, in rising levels of instability and movement between
extreme states of matter, whose extremities would continuously rise in the process.

Any interaction and clashing between various galaxies would result in a subsequent loss of
material stability within the areas of influence between the two intersecting galaxies. Henceforth,
stars within such areas would undergo increased rates of explosions, planets would have their
trajectories influences, their tectonic plates would become less stable with time, extreme natural
phenomena would gradually become the norm, the thermal states of the planetary atmospheres and
surfaces would become more polarised, any belts of asteroids would experience changed
gravitational influences that would result in a significant number of asteroids having their trajectories
altered and several of such bodies headed for a planetary or stellar clash as a result. Intergalactic
clashes would result in severely disrupted electromagnetic and even gravitational influences within
the space of their interaction, ultimately making any form of life either highly difficult or impossible,
mainly due to the exponential increase in the frequency and extent of natural disasters that would be
resulted from a “chain reaction of phenomenal causations”. Such a set of phenomena would be
explained by the fact that physics and metaphysics represent the foundational layers of material
sciences, which means that any visible changes in their patterns could substantially change the
quality of life thereof. An involvement of the Milky Way in any such intergalactic clashes would not
spare the Earth from such consequences, as the rates of natural disasters covered by all areas of
material, human, social and economical sciences would be affected by a “chain reaction of causational
events”.

Furthermore, multi galactic clashes may also influence the trajectory of various planets and stars
toward black holes, potentially increasing statistical probabilities that various celestial bodies would
unexpectedly become swallowed by such points of spatial void. Recently, astrophysicists have been
exposed to a novel hypothesis in which planetary and stellar alignments toward the Earth and
specifically toward its earthquake-prone areas would increase the statistical probability that
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moderate or major forms of seismic events will occur in rather proximal points of the future, and the
examples of the Sun and the Moon influencing the sea levels may have influenced the development
of such hypotheses. Furthermore, it may be that the increasing number of people coincidentally
“bumping” into numerical and geometrical forms of symmetry for an increasing number of times per
given weeks worldwide constitutes a sign of increasing frequencies of planetary and stellar
alignments toward the Earth and overall, another sign of an approaching multi galactic intersection
that could even involve the Milky Way, if not at least a galaxy neighbouring it.

Whilst scientists ought to base their research on available evidence, it may be important for novel
hypotheses to be tested with utmost consideration and with an open intellectual approach. It may
also be that increasing rates of planetary and stellar alignments toward the Earth represent a sign of
an approaching multi galactic interaction, given the rise of frequency in such multi-celestial body
alignment phenomena, which may be due to increased polarisation in rates of electromagnetic and
gravitational influences throughout numerous planetary systems. The manuscript explores the
speculative hypothesis that the Milky Way may be on a collision course with another galaxy,
potentially leading to significant astrophysical and terrestrial effects. Concentrating upon the effects
on time and perception, the study proposes that multi-galactic interactions could significantly impact
the state of time within the affected galaxies, accelerating the perception and flow of time due to
electromagnetic and gravitational fluctuations - pointing to the example of passengers of a
commercial flight needing to adjust to changes of air pressure as the airplane is in a very high speed
that would not be as tolerated by the human organism alone. The manuscript references Albert
Einstein’s Theory of Relativity, suggesting that as galaxies approach each other, these fluctuations
could alter celestial processes and human perception, potentially aligning with biblical references to
time being “shortened” in the last days. The document also speculates on a deeper philosophical
level, suggesting that human perception and real-world phenomena might be interconnected in a
spatio-temporal plane, making it challenging to pinpoint the beginning of physical existence or the
“edge” of the universe. Furthermore, mobiles, planets, satellites, stars, planetary systems, galaxies
and even the Universe itself (if the Multiverse is proven to be real) may display their individual
Relative autonomy. Could such structures be part of a hierarchy that include dimensions at its top-
end? Mobiles, planets, satellites, stars, planetary systems, galaxies and even the Universe itself (if the
Multiverse is proven to be real) may display their individual Relative autonomy. Could such
structures be part of a hierarchy that include dimensions at its top-end?

Galactic interactions are a fundamental component of cosmic structure formation. Observational
surveys and numerical simulations show that galaxies frequently undergo gravitational encounters,
tidal interactions, and mergers throughout their evolutionary histories. These processes play a key
role in shaping galactic morphology, redistributing angular momentum, triggering star formation,
and altering large-scale gravitational potentials. One of the most prominent examples within the local
universe is the gravitational interaction between the Milky Way and the Andromeda galaxy (M31),
which are predicted to merge on a timescale of several billion years. Although the large-scale
dynamical consequences of galactic interactions have been extensively studied, their potential
influence on relativistic temporal observables has received comparatively little attention. In general
relativity, proper time is defined locally along individual worldlines through the spacetime metric.
However, the theory does not uniquely prescribe how temporal rates should be aggregated across
spatially extended, self-gravitating systems embedded in non-uniform external gravitational fields.
When entire galaxies experience tidal curvature from neighboring massive structures, it remains an
open question whether such curvature gradients could induce extremely small but coherent
modulations in coarse-grained temporal observables.

This paper explores a speculative but explicitly testable hypothesis that external tidal curvature
may weakly influence the effective macroscopic time rate of extended gravitational systems. Building
on relativistic tidal theory and the electric component of the Weyl tensor, we introduce a
phenomenological description in which the coarse-grained lapse factor of a galaxy depends on a
dimensionless tidal-strength parameter determined by the external gravitational environment.
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Within this framework, interactions between massive galaxies could generate a directionally
dependent perturbation in effective clock rates across the sky. The Milky Way — Andromeda system
provides a natural testbed for exploring this possibility. Because the external tidal field generated by
Andromeda is well constrained observationally, it allows quantitative estimates of the magnitude
and spatial structure of any resulting temporal anisotropy. The model predicts a fixed-axis
quadrupolar modulation in fractional clock rates aligned with the direction of M31. Although the
magnitude of the effect is expected to be extremely small under present conditions, modern precision
timing infrastructures —such as pulsar timing arrays and optical-lattice clock networks — now provide
the sensitivity required to test such predictions empirically.

The objective of this work is therefore not to modify the fundamental equations of general
relativity, but to investigate whether coarse-grained temporal observables defined across extended
gravitational systems could carry weak environmental dependence while remaining fully consistent
with all existing local tests of relativity. By translating this conceptual possibility into a quantitative
and falsifiable observational framework, the study aims to open a new experimental window on the
relationship between large-scale gravitational structure and the measurement of time.

Compact Mathematical Summary of the Framework

To formalize the hypothesis, we introduce a coarse-grained temporal parameter associated with
a gravitationally bound system G, representing the effective macroscopic clock rate of the system
when averaged across its spatial domain. Let t denote a coordinate time defined in a suitable inertial
reference frame, such as the Local Group barycentric frame. The structural proper time of the system
is then defined through a coarse-grained lapse factor

dTc /dt=xg,

where xc represents the effective rate at which time evolves within the extended system relative to
the chosen coordinate time.

In the weak-field regime relevant for galactic dynamics, the domain-averaged relativistic
prediction for the lapse factor can be approximated as

XGer =1 —(v2)c /[ 2+ 2(Pint)c / 2,

where (v?)c is the domain-averaged velocity dispersion of the system and (®int)c is the averaged
internal gravitational potential.

To parameterize the influence of external gravitational structure, we introduce a dimensionless
tidal-strength parameter

Ac=Tc/Qc?,

where Tc = Eab * E2® is the scalar magnitude of the external tidal curvature derived from the electric
part of the Weyl tensor, and

Qc=vc/Ro

represents a characteristic internal dynamical frequency of the galaxy.
Within this phenomenological framework, the effective macroscopic lapse factor becomes

Xc=xccr * [1+& (AG)p]2,

where ¢ is a dimensionless coupling parameter and p determines the response order of the system to
external tidal curvature.

A key observable consequence of this formulation is a directional perturbation in the effective
clock rate across the sky, which can be expressed as

d(xc) * (n™) = A * P2* (cosifo0),

where P2 is the second Legendre polynomial and 0 is the angle between the line of sight and the
direction of the dominant external mass distribution (e.g., the Andromeda galaxy). This quadrupolar
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signature provides a falsifiable observational template for pulsar timing arrays and precision optical-
clock networks.

Methodology

To assess any novel hypothesis in astrophysics, it may be important to first perform in-depth
scientific literature review, to ensure that any process of data collection is performed accurately.
Throughout the initial process of literature review, all important points of statistical data applied into
astrophysics are collected and various forms of probability calculation are performed again to
observe the manner the data was determined. Afterward, more practical steps may be taken, which
would involve the utilisation of spatial scopes, rockets and satellites, with the purpose of
investigating real-world data, under real-world conditions. Any detection of changes in patterns of
astronomical phenomena, which could involve a rise in the statistical occurrence of sudden
discoveries, as well as a rise in the development of significant Earthly and spatial phenomena, within
all areas of material sciences, could become markers of such developments within the Milky Way.
Furthermore, it may be important to investigate any novel polarisations of patterns observed behind
human and animal psychology and social evolutionary processes, as it has been observed that large-
scale spatial events considerably impact levels of psychology via unexpected and sudden changes in
electromagnetic influences toward the brains of living organisms. Throughout such investigations,
Chi-Squared tests, T-tests and ANOVA are routinely used when applicable, with the purpose of
clearly distinguishing between random events with no causational relationships, and correlational
events that visibly display a relationship of causation. It may be important to emphasise upon the
fact that numerical sciences that include mathematics and statistics constitute the foundation of all
material sciences. All the rules, guidelines and regulations of GDPR, informed consent and accurate
data reporting should be respected in any process of testing hypotheses against available forms of
scientific scrutiny and existent evidence if any human subject will need to be included in any
subsequent experimental procedure, in accordance with the Health and Safety rules and guidelines
enforced for any scientific testing procedure.

This study adopts a theoretical and phenomenological approach to investigate the possible
influence of external tidal curvature on coarse-grained temporal observables in extended
gravitational systems. The analysis proceeds through three primary steps. First, established results
from relativistic astrophysics and galactic dynamics are reviewed in order to identify the conceptual
gap between locally defined proper time and the effective temporal behaviour of spatially extended
gravitational systems. Second, a mathematical framework is constructed in which the domain-
averaged lapse rate of a galaxy is expressed in terms of internal dynamical quantities and external
tidal curvature invariants derived from the Weyl tensor. Third, order-of-magnitude estimates are
performed for the present Milky Way - Andromeda system in order to evaluate the expected
amplitude of the predicted effect. To assess observational feasibility, the predicted signal is compared
with the sensitivity ranges of current and future high-precision timing infrastructures, including
pulsar timing arrays and optical lattice clock networks. This approach allows the phenomenological
coupling parameter introduced in the model to be constrained using realistic experimental limits
while maintaining full consistency with established predictions of General Relativity.

Mathematical Framework for Tidal Effects on Coarse-Grained Time in Galactic
Systems

1. Conceptual Foundations

In standard formulations of General Relativity, time is defined locally through the proper time
measured along individual timelike worldlines. The elapsed proper time between two events along
a trajectory is uniquely determined by the spacetime metric guv, and this prescription has been
verified experimentally in a wide range of contexts, including laboratory clock comparisons, satellite

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202504.2030.v4
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 March 2026 d0i:10.20944/preprints202504.2030.v4

7 of 25

navigation systems, and astrophysical timing observations. However, many astrophysical systems of
interest — particularly galaxies and galaxy clusters — cannot be treated as pointlike observers
following single worldlines. Instead, they are extended gravitational systems composed of enormous
numbers of interacting components whose collective behaviour must be described through spatial
averaging or coarse-graining procedures.

In such contexts, quantities such as velocity dispersion, mass density, luminosity distribution,
and dynamical timescales are typically defined only after averaging across large spatial domains that
encompass the system. While General Relativity provides exact prescriptions for local quantities, it
does not uniquely determine how proper time should be averaged across extended domains subject
to non-uniform gravitational fields. Consequently, when attempting to describe the effective or
“system-level” temporal behaviour of a galaxy embedded within a larger gravitational environment,
an additional operational definition must be introduced.

To address this conceptual gap, we adopt a phenomenological framework in which a
gravitationally bound system is treated as possessing a coarse-grained temporal parameter that
reflects the collective behaviour of the worldlines composing the system. Let G denote a
gravitationally bound structure such as a galaxy, and let D¢ represent the spatial domain
encompassing its baryonic and dark-matter components. We define a structural proper time ¢
associated with the system through a coarse-grained lapse factor yc such that

dte [ dt = ye.

Here t denotes a barycentric coordinate time defined in a suitable inertial frame, such as the
Local Group rest frame. The function yc therefore represents the effective rate at which structural
time within the system advances relative to the chosen coordinate time. In the limit where the system
experiences no external tidal influences and behaves as an isolated gravitational structure, this lapse
factor reduces to the domain-averaged prediction of standard General Relativity. The aim of the
present formulation is not to alter the local laws of relativistic physics, but rather to explore whether
the coarse-grained temporal behaviour of an extended system may acquire a small dependence on
external gravitational curvature invariants arising from neighbouring structures.

2. Coarse-Grained Proper Time in the Weak-Field Regime

In the weak-field and slow-motion regime appropriate for galactic dynamics, the spacetime
metric may be written in the standard post-Newtonian approximation as

goo =—(1 +2®/c2) + 0(c™?),
gij = 6ij(1 - 2d/c2) + 0(c™),

where @ is the Newtonian gravitational potential and c is the speed of light. For a particle moving
with coordinate velocity v, the local proper time increment is given by

dt = dt sqri(l — v¥/c2 + 2P/c?).

When this expression is averaged across the spatial domain DG containing the system, one
obtains a coarse-grained lapse factor describing the average clock rate of the system as a whole.
Denoting domain-averaged quantities by angle brackets, the relativistic prediction for the coarse-
grained lapse becomes

x6.6r =sqrt(l — (v / ¢ + 2(Pint)c / c?).

This expression reflects the combined influence of the internal kinetic energy and gravitational
potential of the system. Importantly, within standard General Relativity a constant external
gravitational potential may be removed locally through an appropriate coordinate transformation,
meaning that only local gradients influence the proper time of individual worldlines. As a result,
traditional treatments predict no direct dependence of the system-level clock rate on the large-scale
gravitational environment.
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However, when dealing with extended systems embedded within non-uniform gravitational
fields — such as galaxies interacting within a cluster or group — external tidal curvature cannot be
eliminated across the entire domain. Curvature gradients across the spatial extent of the system
therefore provide a natural channel through which external gravitational structure might influence
coarse-grained temporal observables. This motivates consideration of an additional
phenomenological term that couples the system’s effective lapse to external tidal curvature
invariants.

3. External Tidal Curvature and Dimensionless Tidal Strength

The tidal curvature experienced by an extended system can be characterized using the electric
part of the Weyl tensor. Let ua denote the four-velocity of the system’s mass-weighted centroid. The
electric part of the Weyl tensor with respect to this velocity field is defined as

Eab=Cacbd * uc* ud,

where Cacbd is the Weyl curvature tensor. Physically, Eab describes tidal gravitational forces that act
to stretch or compress neighbouring geodesics in directions determined by the local curvature of
spacetime.

From this tensor we construct a scalar invariant representing the magnitude of the external tidal

field,
Te=sqrt (Eap * E4b).

To compare the strength of this tidal curvature with the internal dynamical scale of the system,
we introduce a characteristic angular frequency

QGZUC/RO,

where vc is a representative circular velocity within the galaxy and RO is a fiducial radius. The ratio
of the external tidal scalar to the square of this internal dynamical frequency defines a dimensionless
tidal strength parameter

Ac=Ta [ (Qc* Q).

This quantity provides a natural measure of the relative importance of external gravitational
curvature compared with the internal gravitational dynamics of the system. When A¢ < 1, the
external tidal field is dynamically insignificant and the system behaves approximately as an isolated
structure. Conversely, when Ac ~ 1, the tidal field becomes comparable in strength to the system'’s
internal gravitational dynamics and significant distortions or dynamical restructuring may occur.

4. Phenomenological Extension of the Coarse-Grained Lapse

To parameterize the possible influence of external tidal curvature on the coarse-grained
temporal behaviour of the system, we introduce a phenomenological extension of the lapse factor of
the form

X6 =xGGR ™ [1+&* AcP] 7,

where £>0 is a dimensionless coupling parameter and p>1 determines the order of the response to the
tidal field. By construction, this expression reduces exactly to the standard General Relativistic result
in the limit e=0. The proposed modification therefore does not alter local proper time measurements
or the Einstein field equations themselves; it only introduces a potential dependence of the coarse-
grained system-level clock rate on external tidal curvature.

For weak tidal fields satisfying € * A¢? « 1, the expression may be expanded as

X6 = XGGR [1=1/2% £ * AgP + O(Ac?)].

The leading correction therefore scales linearly with the tidal invariant and remains extremely
small whenever the external tidal strength is much smaller than the internal dynamical scale of the
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system. This ensures that the phenomenological extension remains compatible with the extensive
body of experimental tests confirming the predictions of General Relativity in weak-field regimes.
5. Scaling Relations for Interacting Galaxies

For two gravitationally bound galaxies interacting within a common gravitational environment,
the dominant external tidal field experienced by one system arises from the gravitational potential of
the other. To leading order, the tidal scalar associated with a companion galaxy of mass Mc at
separation d scales as

Te~G*Mc/d.
Consequently, the dimensionless tidal strength behaves as:
Ac o ds.

This cubic dependence implies that tidal effects grow rapidly as the separation between galaxies
decreases. During the early stages of an interaction when the separation remains large, tidal
influences remain weak and the internal dynamics of each galaxy are largely unaffected. However,
as the separation decreases during the later stages of a merger, the tidal strength may approach unity,
signalling the onset of strong dynamical coupling between the two systems.

6. Order-of-Magnitude Estimate for the Milky Way — Andromeda System

To illustrate the scale of the proposed effect, we consider present-day parameters for the Milky
Way—Andromeda system. Observational estimates place the mass of Andromeda at approximately

Mc=15%102MQO
with a current separation of roughly
d = 780 kpc.
For the Milky Way, adopting a characteristic circular velocity
ve =220 km s
at a fiducial radius
Ro =8 kpc,
yields an internal dynamical frequency
Qc=89*1010 57,
Using these parameters, the tidal scalar and dimensionless tidal strength become approximately
Te=14%*10%s2 Ac=1.8*107.

Substituting this value into the weak-tidal expansion shows that the present-epoch correction to
the coarse-grained lapse is

8(xe) =-1/2* £ * Ac.

Thus, even for moderately large coupling parameters, the present-day effect is extremely small.
This result confirms that any tidal modification of coarse-grained timekeeping must be strongly
suppressed at the current separation between the two galaxies and would only become dynamically
significant during the late stages of the merger when the separation decreases to tens of kiloparsecs.

7. Observable Signatures

An important consequence of the tidal formulation arises from the trace-free nature of the Weyl
tensor. Because the tidal curvature tensor Eab possesses no trace component, the resulting
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modification to the coarse-grained lapse introduces a quadrupolar angular pattern aligned with the
direction of the external mass distribution.
The leading fractional variation in clock rate may therefore be written as

8(x6) * (M) = A* P2* (cosiioid),

where n” is a direction on the sky, 0 is the angle between n” and the direction toward the companion
galaxy, and P2 is the second Legendre polynomial

P2 (cosi/0i) =1/2 * (3 cosi/oPg — 1).
The amplitude A scales as
A~ e* Acp.

This quadrupolar signature provides a direct observational handle through which the
phenomenological coupling parameter may be constrained. Importantly, the predicted angular
pattern differs from the correlation pattern associated with an isotropic stochastic gravitational-wave
background, making it possible to search for both effects simultaneously in high-precision timing
datasets.

8. Experimental Constraints

Current pulsar timing array experiments and high-precision optical clock networks provide the
most promising observational tools for testing this hypothesis. If no quadrupolar anisotropy in clock
rates is detected at a fractional sensitivity level dx, the coupling parameter is constrained by

£<26% [ AgP.

For present-day Milky Way — Andromeda parameters and linear response p=1, pulsar timing
arrays sensitive to fractional timing variations of order 10-'> imply

£ <1010,

Future optical clock networks capable of reaching sensitivities near 10-® may improve this
bound by several orders of magnitude, providing an increasingly stringent test of the proposed
phenomenological extension.

Limitations of the Present Model

The RTC framework presented here is intentionally phenomenological. Several simplifying
assumptions have been adopted in order to isolate the potential influence of external tidal curvature
on coarse-grained temporal observables. First, the model treats the Milky Way as a single effective
dynamical system characterized by a representative internal frequency (g, neglecting internal
structural complexity such as halo anisotropy, non-axisymmetric mass distributions, and local
gravitational perturbations. Second, the analysis assumes that the external tidal field generated by
Andromeda remains quasi-static over the observational baseline relevant for pulsar timing and
optical clock measurements. Third, the proposed coupling parameter & is introduced
phenomenologically rather than derived from a fundamental field-theoretic extension of general
relativity. As a result, the framework should be interpreted primarily as a testable parameterization
of possible curvature-dependent temporal effects rather than a complete alternative gravitational
theory.

Data and Code Availability

All calculations presented in this work can be reproduced using publicly available astrophysical
parameters and pulsar timing datasets. PTA datasets referenced include the NANOGrav 15-year
release, EPTA DR2, and IPTA DR2. Numerical calculations and figure-generation scripts are available
upon request from the author.
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Importantly, the proposed framework preserves the local predictions of general relativity and
introduces no modification to Einstein’s field equations; the effect arises only at the level of coarse-
grained temporal observables defined across extended gravitational systems.

AT Assistance Disclosure

The author utilised OpenAl’s ChatGPT - 5.2 language model as an editorial support tool during
the development of this manuscript. The system was used to assist with language refinement,
structural organization and clarification of mathematical presentation. The underlying scientific
ideas, hypotheses, mathematical framework and interpretations presented in this work originate
from the author’s own intellectual contributions. The Al system did not generate original scientific
concepts or independently perform analysis, and all content produced with its assistance was
reviewed, verified and approved by the author.

Results

This section summarizes the principal observational implications of the Relativistic Temporal
Compression (RTC) framework developed in this study. Because the present work is theoretical in
nature, the results reported here do not represent direct experimental measurements but rather
quantitative predictions derived from the model and their expected detectability with current and
future observational infrastructure. In particular, the framework predicts that external tidal curvature
generated by neighbouring massive galaxies may introduce a small anisotropic perturbation in
coarse-grained temporal observables at galactic scales.

The most distinctive signature of this effect is a quadrupolar angular modulation in effective
clock rates aligned with the dominant external mass distribution. For the Milky Way, this axis is
expected to be approximately oriented toward the Andromeda galaxy. The following subsections
examine the expected magnitude of this signal and evaluate the sensitivity of present and future
timing experiments — such as pulsar timing arrays and precision atomic clock networks — to detecting
or constraining the predicted anisotropy.

For present-day Milky Way — Andromeda parameters, the predicted fractional temporal
anisotropy scales approximately as

A~e*Ac

which yields amplitudes on the order of 10> — 1076 for coupling parameters near current
observational bounds. This magnitude places the signal near the sensitivity threshold of next-
generation pulsar timing experiments.

Predictions for SKA-Era Pulsar Timing Arrays

The next generation of pulsar timing arrays will dramatically improve sensitivity to low-
frequency temporal anisotropies. The upcoming Square Kilometre Array (SKA) is expected to
increase the number of precisely timed millisecond pulsars by an order of magnitude while extending
timing baselines beyond two decades. Forecasts suggest that SKA-era PTAs may monitor between
200 and 500 stable pulsars with sub-100 ns timing precision.

Within the Relativistic Temporal Compression (RTC) framework, such improvements directly
enhance sensitivity to the quadrupolar timing residual pattern predicted by the model. Because the
signal amplitude scales with the number of pulsars and observation duration, SKA datasets could
probe fractional frequency deviations approaching the 10¢ regime. This would allow constraints on
the curvature-time coupling parameter ¢ an order of magnitude tighter than current PTA limits,
potentially reaching e < 10! for p = 1. If the predicted quadrupolar anisotropy aligned with the
Andromeda axis exists at amplitudes near current upper bounds, SKA-era timing arrays should be
capable of detecting the signal through harmonic decomposition of pulsar timing residuals.
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More broadly, the increased sky coverage provided by SKA will enable a cleaner separation
between isotropic stochastic gravitational-wave backgrounds and deterministic anisotropic signals
such as the RTC quadrupole. The large pulsar sample will reduce geometric biases in sky sampling
and allow robust Bayesian model selection between competing hypotheses.

Table 1. Future Observational Timeline.

Instrument / Infrastructure Typical Sensitivity Impact for RTC Tests

Constrain the coupling parameter &
~10% fractional frequency  and search for quadrupolar timing
residuals aligned with M31

Current Pulsar Timing Arrays
(NANOGtrav, EPTA, IPTA)

Potential detection of RTC quadrupole

SKA-era Pulsar Timing Arrays ~10-¢ fractional frequency or strong exclusion limits

Provide the most stringent constraints
on ¢ and test anisotropy using
terrestrial chronometric baselines
Extend tests beyond Earth-based
<10 (projected) baselines and probe galactic-scale

temporal anisotropy directly

Global Optical-Lattice Clock ~10-18 — 101 fractional
Networks frequency

Space-based Optical Clocks /
Deep-space Timing

Together, these observational pathways define a clear experimental trajectory: present datasets
already constrain macroscopic curvature-time coupling, while upcoming SKA pulsar timing arrays
and ultra-precise optical-clock networks will be capable of either detecting or decisively ruling out
the predicted anisotropy within the next decade.

Discussion

Astrophysical events have continuously displayed various degrees of influence upon natural
phenomena upon various planets, and even having displayed various forms of impact upon the
quality of life. Albert Einstein has explained the existence of a mysterious “principle of the interest”,
in which any phenomenon leads to a various form of amplification that is proportional with its
intensity, with an example representing the relationship between the magnitudes of earthquakes that
were originally scaled by Richter, and the statistical probability that a number of aftershocks will
occur afterward, with both the number and the magnitude values of the aftershocks being
proportional with the magnitude of the original earthquake, which altogether have originally been
scaled by Gutenberg. The principle of the interest seems to cover all areas of science (knowledge of
patterns observed in the entire existence) - from meta-physical philosophy and psychology, to organic
chemistry, geology and astrophysics. In other words, any changes within the environment are
statistically probable to be met with proportional, further changes within it, and their amplitude are
also proportional with the number and amplitudes of any “responses” to such changes, as mentioned
also by Isaac Newton’s Third Law of Thermodynamics. The entire physical existence lies in the
continuous and proportional exchange of energy that does not have any physical point of beginning
to be ever discovered. Albert Einstein’s Theory of Relativity and “Principle of Interest” explain the
impossibility of the human, logical mind to ever discover the point of zero of all physical existence,
just as it explains the impossibility of the logical mind to “calculate” the position of the “edge” of the
Universe. Furthermore, the e = m * ¢2 formula, in which e stands for energy, m for mass and c for the
speed of light, also explains that the “edge” of the Universe is actually the light, as “reaching” the
speed of light is equivalent to “reaching” the state of atemporality. It has been stated that light cannot
escape a black hole, but what if a layer of immaterial philosophy is reached, in which the black hole
unsuccessfully “attempts” to absorb the very element it lacks - light, without ever reaching a point of
“satisfaction”, given that the Universe lacks a physical edge? Or, what if a black hole actually does
not constitute a “point of void”, but a “window” to a distant point of physical existence, since light
constitutes the “edge” of the entire physical existence? Ultimately, it may even be that Albert
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Einstein’s unofficial “Principle of Interest” is in fact a “portal” to a different dimensionality of
continuous change of the state of matter.

Einsteinian physics revolutionised perceptions into the entire domain of scientific research, as it
determined that the flow of time is not absolute, but dependent upon relative motion and
gravitational fields. Such an insight allows for the development of a speculative, but potentially
meaningful hypothesis in which it is proposed that large-scale galactic dynamics modify the
experience and measurement of time within a galaxy, while leaving its internal planetary systems
unaffected in their relative perception. According to Special Relativity, the dilation of time is deduced
when an object moves at various speeds proximal to the speed of light or is located within powerful
gravitational spheres. Nonetheless, from the perspective of an object within a system undergoing
relativistic motion, like an airplane passenger or a planet within a galaxy), time flows normally. Such
a principle underlies the key analogy: just as passengers of a flying airplane are unaffected by their
velocity relative to an external observer, so Earth- and Solar System-bound observers might
experience “normal” time, in spite of the Milky Way’s acceleration or gravitational interactions with
other galaxies. Furthermore, it has been initially indicated that a probable clash between the Milky
Way and Andromeda would only occur in 4.5 billion years, but has a double-exponential increase in
the speed of approach between the two galaxies “gravitating” towards one another been considered.
Also, has an alleged existence of a Multiverse with plural Universe macrosystems moving in different
directions been taken into hypothetical consideration, as an aspect as such would give further,
tremendous room for application of Special Relativity. As the Milky Way interacted with the
Sagittarius Dwarf Galaxy, it likely underwent gravitational and potentially velocity-related changes.
A similar outcome may occur with regards to the probable interaction of the Milky Way with
Andromeda, as any approaching collision between the two galaxies could result in substantial
accelerative forces, on a galactic scale. Such changes may not alter the perception of time for internal
forms of chronological measurement, whilst the relativistic frame of the galaxy as a whole unit might
substantially differ from the one of an external cosmic observer. Such a difference may introduce the
possibility of a mismatch between internally-measured “galactic” time and cosmologically measured
time and, if a Multiverse is ever proven to exist, then a similar analogy may apply to the different
“Universes” within the Multiversal space.

It may be important to mention that, whilst relativistic time contraction originating from outside
of the Solar System would not be perceptible to human observers within the planetary system, it may
nevertheless contribute to the acceleration of Earthly phenomena and cosmic events within the entire
Milky Way. As an increase in both gravitational and electromagnetic influences occurs, the
fundamental temporal dynamics covering natural phenomena that include tectonic activity,
atmospheric cycles and biological rhythms (i.e. circadian rhythms) may also shift in a manner that
reflects such a pattern of change. Such a subtle acceleration, combined with an increased frequency
of planetary and stellar alignments, as well as of astronomical disruptions, could explain an increase
in the frequency and intensity of natural and cosmic disasters that would be independent of any
direct human perception of such a change in the state of time, and a potentially existent principle of
the paradox could make such an aspect possible for interdependent acceleration of temporal
dynamics and cosmic phenomena involving the Earth. In other words, under scenarios of accelerated
motion and relativistic temporal contraction, the traditionally projected timespan of approximately
4.5 billion years could, in theory, become significantly shorter for a multi-galactic clash involving the
Milky Way. Just like in algebra, prime numbers or independent vectors maintain distinct identities
within a larger structure, astronomical macrosystems (i.e. galaxies) could display independent
manners of operation until strong external factors (such as gravitational interaction) lead them to
either merge with or influence each other, resulting in novel, emergent cosmic events. It may be
important to scientifically reiterate the manner time, space and matter constitute three
interdependent, “hypostases” of the same physical realm. Furthermore, it may be beneficial to note
that the mentioned and described cumulative effects that include risen frequencies of seismic
activities, climatic disruptions, mysterious and suddenly-emerging biological events, as well as
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increasing shifts in human emotional and social behaviours, will echo depictions and descriptions

s

from ancient prophetic texts. Namely, there are references to “wars and rumours of wars”, “famines”,
“earthquakes in diverse places”, “mountains moving and collapsing”, “the sudden emergence of
mysterious diseases” and “hearts growing cold” may not be only symbolic in nature, but actually
could also constitute observational records of astronomical, environmental and psychological events
triggered by large-scale cosmic influences that would originate from a multi galactic clash implicating
the Milky Way - potentially implicating increased energetic fluctuations and pressures upon the
stability of life and the environment on Earth. The present manuscript opens interdisciplinary
pathways proposing that major cosmic interactions that include a potential multi-galactic approach,
may underscore both scientific observations and historical records of profound terrestrial
transformations - whilst remaining firmly grounded in astrophysical and geophysical empirical
studies.

Physical Interpretation of the RTC Framework

The phenomenological framework developed in this study suggests that external tidal curvature
may introduce extremely small corrections to the effective macroscopic clock rate of extended
gravitational systems. Importantly, the proposed mechanism does not modify the local predictions
of General Relativity. Instead, it arises from the operational definition of time when proper time is
averaged across a spatially extended domain embedded within a non-uniform gravitational
environment. In other words, the framework does not alter the fundamental spacetime geometry
experienced by individual particles or observers; rather, it examines how time may be interpreted
when the behaviour of many worldlines within a large gravitational structure — such as a galaxy — is
considered collectively. Within this interpretation, the tidal field generated by neighbouring massive
structures introduces a curvature gradient across the spatial extent of the galaxy. While the proper
time measured along individual worldlines remains governed by the spacetime metric, the domain-
averaged temporal behaviour of the system may acquire a weak dependence on external curvature
invariants. Physically, this reflects the fact that different regions of a galaxy may experience slightly
different gravitational environments due to the presence of nearby massive bodies. Although such
variations are extremely small, they are not strictly uniform across an extended domain. When
averaged over galactic scales, these variations may introduce a small correction to the effective
macroscopic lapse rate associated with the system as a whole.

This effect can therefore be interpreted as a subtle anisotropic perturbation in the effective clock
rate of the galaxy when considered as a macroscopic dynamical entity. Rather than implying that
time itself flows differently for individual observers, the framework suggests that the collective
dynamical state of a galaxy embedded in an external tidal field may exhibit a weak directional
dependence when temporal observables are defined through coarse-grained averaging procedures.
In this sense, the RTC model represents an extension of relativistic reasoning to situations in which
gravitational systems are treated as spatially extended structures rather than pointlike observers. An
important conceptual aspect of this interpretation is that external gravitational potentials can often
be removed locally through coordinate transformations, whereas tidal curvature gradients cannot be
eliminated across extended spatial domains. This distinction provides a natural mechanism through
which large-scale gravitational environments may influence macroscopic observables without
altering the fundamental local laws of physics. The Weyl curvature tensor, which characterizes the
tidal component of spacetime curvature, therefore provides a natural mathematical object for
describing such environmental influences. In the present framework, the magnitude of this tidal
curvature — normalized by the internal dynamical frequency of the galaxy — defines a dimensionless
parameter that determines the strength of the potential correction to the system’s coarse-grained
temporal behaviour.

For the present-day configuration of the Milky Way and the Andromeda galaxy, order-of-
magnitude estimates indicate that the corresponding tidal parameter is extremely small.
Consequently, any resulting modification to the effective lapse rate of the Milky Way would be far
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below the threshold of current observational sensitivity. This result is fully consistent with the
absence of any detected temporal anisotropy in existing astrophysical measurements and ensures
compatibility with the extensive experimental verification of relativistic physics in weak gravitational
fields. Nevertheless, the conceptual value of the RTC framework lies in providing a quantitative
mechanism through which such effects could, in principle, arise. As observational techniques
continue to improve — particularly in the fields of pulsar timing arrays, precision spectroscopy, and
optical lattice clock networks — the sensitivity to extremely small deviations in temporal observables
may increase significantly. If macroscopic curvature-time coupling exists at any measurable level,
future instruments could potentially detect or constrain such effects. In this way, the framework
offers a pathway for connecting large-scale gravitational structure with precision measurements of
time, opening a new avenue for testing the interplay between relativistic physics and galactic-scale
dynamics.

Consistency with General Relativity

It is important to emphasize that the framework proposed in this work does not introduce any
modification to Einstein’s field equations. All local predictions of General Relativity remain
unchanged, and the fundamental relationship between spacetime curvature and energy -
momentum remains governed by the standard Einstein tensor formulation. The effects described in
this study arise only when temporal observables are defined through coarse-graining across extended
astrophysical systems rather than along individual worldlines. In classical relativistic theory, proper
time is defined along the trajectory of a single observer moving through spacetime. However, galaxies
and other large gravitational systems cannot be represented by a single worldline; they are extended
structures composed of vast numbers of particles and stellar systems whose behaviour must be
described statistically across large spatial domains.

Within this context, the RTC framework explores the operational meaning of time when such
extended systems are treated as collective dynamical entities. The central idea is that when proper
time measurements are averaged across a spatial domain that spans a galaxy, the resulting effective
clock rate may incorporate small contributions arising from spatial variations in the surrounding
gravitational environment. These variations do not alter the fundamental laws of relativistic physics
governing individual observers but may become relevant when temporal behaviour is described at
macroscopic astrophysical scales. In standard relativistic treatments, constant external gravitational
potentials can be removed locally through appropriate coordinate transformations, reflecting the
equivalence principle and the freedom to choose local inertial frames. As a consequence, a uniform
external gravitational field does not produce observable effects on local measurements of proper
time. However, tidal curvature gradients cannot be eliminated in the same manner. Tidal effects arise
from variations in spacetime curvature across finite spatial regions and therefore represent genuine
physical properties of the gravitational field rather than coordinate artifacts. When a galaxy is
embedded within the gravitational influence of another massive structure, such as a neighbouring
galaxy or cluster, these tidal gradients extend across the entire spatial domain of the system.

The RTC framework therefore examines whether such curvature gradients might introduce a
weak environmental dependence in the coarse-grained temporal behaviour of extended gravitational
systems. This dependence does not imply that time itself is altered in a fundamental sense, but rather
that the effective lapse rate associated with a macroscopic system may exhibit a small correction when
averaged across regions experiencing slightly different gravitational conditions. The resulting
formulation remains fully consistent with the local structure of spacetime described by General
Relativity.

From a theoretical standpoint, this interpretation is closely aligned with other situations in
gravitational physics where macroscopic averaging procedures lead to emergent effective quantities
that differ slightly from strictly local definitions. Examples include the averaging of energy densities
in cosmological models and the treatment of gravitational fields in large-scale structure formation. In
each case, the underlying relativistic laws remain unchanged, while the large-scale description of the
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system introduces new effective parameters that capture the collective behaviour of many interacting
components. In this sense, the RTC framework should be viewed not as an alternative theory of
gravity, but as a phenomenological extension of relativistic astrophysics that investigates how
temporal observables might behave when applied to spatially extended gravitational systems
embedded in non-uniform cosmic environments.

Observational Prospects

A key advantage of the formulation proposed in this study is that it leads to a concrete and
potentially testable observational signature. Because the tidal curvature tensor is trace-free, the
induced perturbation in the effective macroscopic lapse rate is expected to display a quadrupolar
angular structure. In practical terms, this means that any resulting temporal modulation would vary
across the sky according to a second-order angular pattern aligned with the direction of the dominant
external mass distribution. For the Milky Way, the most significant nearby gravitational influence is
the Andromeda galaxy (M31), meaning that the predicted quadrupole axis would be approximately
aligned with the direction toward M31 in the sky. Such an anisotropic signal provides a distinctive
observational template that could, in principle, be distinguished from other astrophysical effects.
Unlike isotropic timing fluctuations or stochastic gravitational-wave backgrounds, which produce
statistically uniform perturbations across the sky, the RTC framework predicts a fixed spatial
orientation tied to the external tidal field. This directional dependence is an important feature of the
model because it allows the hypothesis to be tested using statistical analyses of high-precision timing
data collected from multiple regions of the sky.

One of the most promising experimental platforms for detecting such signatures is the global
network of pulsar timing arrays (PTAs). These instruments monitor the pulse arrival times of highly
stable millisecond pulsars distributed throughout the galaxy. Because these pulsars act as extremely
precise astrophysical clocks, small deviations in the arrival times of their pulses can reveal minute
perturbations in spacetime or temporal observables. Current PTA collaborations — including
NANOGrav, the European Pulsar Timing Array, and the International Pulsar Timing Array — already
achieve fractional timing sensitivities on the order of 10-1%. This level of precision has recently enabled
the detection of a stochastic gravitational-wave background at nanohertz frequencies, demonstrating
the remarkable sensitivity of these observational systems. Future developments in pulsar timing
instrumentation are expected to improve this sensitivity even further. In particular, the upcoming
Square Kilometre Array (SKA) will significantly increase both the number of precisely timed pulsars
and the achievable timing precision. Forecasts suggest that SKA-era pulsar timing arrays may
improve timing sensitivity by one or two orders of magnitude, potentially reaching fractional
precision levels near 10716 or even lower for the most stable pulsars. With such improvements, it may
become possible to probe extremely small anisotropic timing signals that would otherwise remain
undetectable.

Another promising avenue for testing the proposed framework involves networks of ultra-
precise optical lattice clocks. Advances in atomic clock technology have produced frequency
standards with fractional uncertainties approaching 108, and experimental efforts are currently
underway to establish continental and eventually global networks of such clocks. By comparing
frequency measurements across different locations and directions relative to the galactic
environment, it may become possible to search for subtle directional variations in measured clock
rates that could reflect large-scale tidal influences. Although order-of-magnitude estimates indicate
that the present-day Milky Way — Andromeda tidal interaction likely produces an extremely small
effect, the continued improvement of high-precision timing technologies opens the possibility of
placing meaningful empirical constraints on the curvature — time coupling parameter introduced in
this work. Even in the absence of a detection, such observations would allow the parameter space of
the model to be significantly restricted. In this sense, the RTC framework provides not only a
conceptual extension of relativistic astrophysics, but also a clearly defined experimental pathway
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through which its predictions may be tested or falsified using next-generation observational
infrastructure.

Summary of the Scientific Analysis and Scope of Mathematical Modelling

The framework developed in this work should be interpreted as a phenomenological extension
of relativistic astrophysics rather than a modification of fundamental gravitational theory. Its
principal contribution lies in identifying a possible connection between large-scale gravitational
curvature and coarse-grained temporal observables in extended astrophysical systems. Rather than
altering Einstein’s field equations, the model explores how the effective temporal behaviour of a
galaxy might be described when time is defined operationally across a spatially extended system
embedded within an external tidal gravitational environment. This perspective highlights an often
overlooked distinction between locally defined proper time and the collective temporal properties of
complex gravitational structures. While General Relativity precisely governs time along individual
worldlines, galaxies consist of vast ensembles of stars, gas, and dark matter whose dynamical
behaviour must be described statistically across large spatial domains. When such systems
experience non-uniform gravitational curvature generated by neighbouring massive structures,
small environmental dependencies may arise in the effective macroscopic lapse rate defined through
coarse-graining procedures.

Although order-of-magnitude estimates suggest that any such effects in the present Milky Way
- Andromeda configuration are extremely small, the rapid development of precision timing
technologies offers a realistic path for empirical investigation. Pulsar timing arrays and next-
generation optical clock networks may eventually achieve the sensitivity required to detect or
constrain such anisotropies. In this way, the framework opens a potential observational avenue for
exploring how large-scale cosmic structure might subtly influence the measurement of time in
relativistic astrophysical systems.

Exploring Philosophical Interpretations of Related Astronomical Phenomena

A hypothesis has emerged in which the Biblical prophecies of the Old Earth being swallowed
into fire would match a scenario in which a black hole would swallow the entire solar system, as it
would cause the sun to burst and have its flames spreading throughout the entire planetary system
before it would vanish into a point of spatial singularity which even light itself is physically deemed
as unable to escape from. Furthermore, if such a scenario is combined with the one of an intergalactic
clash involving the Milky Way, then it would logically make even more sense that all areas of natural
and psychological phenomena would eventually have their patterns substantially disrupted and
increasingly polarised, as all effects that include climate change, geological disasters, increasing
clashes of astronomical hazards into the Moon’s and the Earth’s surfaces, elevating levels of
radiological hazards upon the Earth, increasing global socio-economic instabilities, as well as a
progressive loss of an overall balance within the physical realm contained within the solar system,
which would lead into an utter state of chaos and physical agony. Philosophically speaking, a
scenario in which the Earth and the solar system would be swallowed into a black hole in the last day
of the Earth’s existence would reflect the journey performed by Jesus Christ through His Death
through Crucifixion and Resurrection, as He was killed and went to the midst of Hades to preach the
Gospel for the salvation of the people who believed. In the same manner, mankind would be headed
for a physical point of agony that is characterised by a complete lack of light and overall existence -
a black hole - since the lack of light ultimately implies a lack of existence, which brings utmost fear
and trembling. Perhaps, such a point resembles the described, utmost feared Last Day of Universal
Judgment by a Divine Creator. It may be that the only form of state that could ever exceed the
“influence” of a spatial point of singularity, is unconditional love, whose indication of realness is the
existence of a state of humility. It is interesting to note Albert Einstein’s words in which His
Excellency deemed works of a Universal Creator as activities performed behind the curtains of
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coincidence, which tends to prove the statements of religious books that free will is an absolute
principle of the physical existence, making it completely autonomous, despite the stated paradox in
which it was created by a Divinity. The principle of the paradox that is displayed through the example
of the Gabriel’s Horn (also known as Evangelista Torricelli’s Trumpet), in which the surface of the
structure is deemed as infinite, whilst the volume of the liquid that fills its interior space is deemed
as finite, may ultimately make it impossible for scientific forms of measurements to ever “disprove”
the existence of a Universal Creator, just as it will never be able to disprove the existence of
metaphysics and parallel “realms” of existence.

A considerable implication of such a projection is its potential to reconcile scriptural accounts of
rapid creation with the scientific consensus on a multi-billion-year evolutionary and astronomical
timeline. If relativistic effects condensed broad cosmological timeframes into shorter, experiential
durations within a given galaxy, then it may be that both accounts are correct, relative to their
respective reference frames. Such an idea may thereby align with interpretations in theological
traditions proposing that time was “shortened” or experienced in distinct manners in primordial
contexts. Whilst time is physically measured, it is fundamentally perceived. The experience of motion
or rest, change or stability, is subject to change, based on the observer’s frame of reference.
Approaching the speed of light is equivalent to approaching the state of atemporality, in which no
time elapses between emission and absorption, according to the perspective of the photon. Even
though no massive object may reach the speed of light, approaching it asymptotically might produce
deep compression of perceived speed of time. Such a model supports the idea of changed temporal
perception during periods of extreme motion or gravitational perturbation if applied at galactic scales
- without altering the integrity of the local, internal maintenance of time. Such a hypothesis thereby
aims to challenge conventional assumptions about the objectivity of time and offers a point where
scientific and theological narratives coexist without contradiction, and it also raises philosophical
questions regarding the nature of perception, the fluidity of reality under relativistic conditions, and
the epistemological limits of cosmological observation. If the entire Milky Way were to exist in a
relativistically compressed state of time, then the dating of events - whether billions of years or mere
days - could be relative, not absolute. The existence of a Multiverse may further strengthen such a
hypothesis.

The current pattern of climate change is estimated to involve the change of the Northern Atlantic
current, which could result in a drastic change of weather systems within Western and Central
Europe, with unusually hot summers and cold winters, as the current from the Gulf of Mexico would
have its course changed toward Eastern Canada, allowing Easterly, Continental influences from to
influence Western parts of Europe as well. Any changes as such would cause areas of Southeastern
Europe to experience unusually hot summers, potentially causing Western Europe to experience
summers as dry and warm as Eastern European countries normally do. Coincidentally, an increasing
number of Eastern European nationals have relocated to Western European territories, which may
suggest the validity behind the principles of coincidences and paradoxes, just as in any effective
communication level, it is not the verbal communication that makes the grand picture of qualitative
human connection, but non-verbal communication that involves body language, facial expression
and look, as the eyes are deemed as “mirrors of the human soul”. In a similar manner, it seems that
it is always the little, subtle factors that ultimately make the significant changes in the grand picture
of physical existence. It may be that several geographical areas of a lower hemisphere that have drier
climates will become hotter than average, with some places eventually becoming uninhabitable by
humans. At the same time, some high-hemisphere areas of the world may eventually become warmer
and more habitable by humans. The issue arising from such changes would be the rising of the sea
levels due to an ongoing process of glacier melting around the Poles, which could result in large cities
and megalopolises situated nearby shores and at low altitudes becoming flooded and uninhabitable.
Various projections indicate that the sea level will rise by an average of 1-2 metres by 2100, meaning
that hydrological plans need to be carefully developed and implemented to avoid phenomena of
urban flooding as much as possible. Ultimately, astronomical factors may severely impact the extent
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of climate change, with an increase in the frequency and extent of solar explosions representing a
viable example of such an influence.

Time has been shown to be relative in nature, meaning that states of speed change the perception
of time in relation to objects situated in existing motions in opposite directions. Furthermore, even
human perception and cognitive limitations have been shown to influence one’s understanding of
the spatio-temporal plane in relativistic contexts. Namely, it has been indicated that sensory
experiences ultimately shape the conceptualisation of reality, thereby bringing implications in the
interpretation of various astrophysical events (Thulasidas, 2005). Some hypotheses propose that the
beginning of the Earth’s existence had a different state of time, with some philosophers suggesting
that time was in a “state of maturation” during the mentioned “Seven Days of Creation”, potentially
meaning that the beginning of time is impossible to determine using the logical mind, just as it is
incapable of detecting the exact moment of one’s own fertilisation. It may be that human perception
and real-world phenomena are actually interconnected in the spatio-temporal plane, given that it is
as impossible to physically determine the beginning of the physical existence as it is impossible to
detect the “physical edge” of the Universe. The Theory of Relativity has also been named the Theory
of Everything, given that such a discovery has radically changed the perception of scientific
approaches in physics, giving way to the discovery of quantum physics, which underwent particular
contributions by Nikola Tesla. With regards to any hypothesis of a multi-galactic interaction
implicating the Milky Way, it may be important to hypothesise that even the state of time on Earth
and within the Solar System could be impacted by such a phenomenon, which would only point to
Biblical passages in which it was said that time will be “shortened” in the last days. Given that even
the state of time itself could be affected in such a scenario, the states of various celestial bodies that
include stars and planets could become affected as well, and the process of a solar growth in volume
could become accelerated in the process, just like processes of black hole growth. In other words,
such a multi-galactic phenomenon would have beyond “monumental” effects for all the implicated
galaxies.

There is an existing, voluminous probability that interacting galaxies will not be harmful, but
actually bring highly benefactory effects upon their components, which would involve accelerated
processes of stellar generation. It is important to note that a galactic clash between the Sagittarius
galaxy and the Milky Way may have created the Solar System. The purpose of the study is not to
bring alarmist perspectives or induce sentiments of fear, but rather stimulate the development of
cautious scientific and infrastructure maintenance-based approaches whilst remaining in a state of
“scientific optimism”. Furthermore, current theories developed in astrophysics and astronomics
mention that an alleged end of the world and of the solar system as they are currently known will
occur in several billions of years via lengthy processes of change in planetary, stellar and galactic
states. The current study acknowledges existing scientific evidence and encourages researchers to
consider novel points of hypothesis for testing that are as rigorous as possible, for the purpose of
filtering fabricated “data” and “forced statistics” from real-world, evidence-based scientific data.
Existing guidelines of scientific ethics strongly recommend scientific theorists and researchers to
ensure all their collected data respects the GDPR regulations, that they are derived from ethical
procedures, that any participant of experiments has explicitly given their informed consent, and that
viable efforts are made to ensure the collected numerical and categorical data is accurate in nature,
even if the purpose of the research is to support interdisciplinary arguments. With such rules,
regulations and guidelines being respected throughout the process, scientists ensure their research
remains ethical and trusted throughout their entire process of data reporting.

Conclusions

This study has explored a speculative but testable hypothesis concerning the influence of large-
scale galactic interactions on coarse-grained temporal observables in extended gravitational systems.
Building on the principles of General Relativity and relativistic tidal theory, the work introduced a
phenomenological framework in which the effective macroscopic lapse rate of a galaxy may depend
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weakly on external tidal curvature generated by neighbouring massive structures. The resulting
formulation preserves the local predictions of General Relativity while allowing for the possibility
that spatially extended systems embedded within non-uniform gravitational environments may
exhibit extremely small environmental dependencies when time is defined through coarse-graining
procedures.

Order-of-magnitude estimates for the present Milky Way — Andromeda configuration indicate
that any such effect is currently expected to be extremely small. Nevertheless, the framework predicts
a distinctive quadrupolar anisotropy in effective clock rates aligned with the direction of the
dominant external mass distribution. This prediction provides a clear observational pathway through
which the hypothesis can be tested. Modern pulsar timing arrays, together with emerging networks
of ultra-precise optical lattice clocks, already approach the sensitivity required to constrain or
potentially detect such signatures. More broadly, the proposed framework highlights a conceptual
distinction between locally defined proper time and the effective temporal behaviour of spatially
extended astrophysical systems. Exploring this distinction may open new perspectives on the
relationship between relativistic physics, galactic dynamics, and precision measurements of time.
Future observational advances will determine whether the effects proposed here remain purely
theoretical constructs or represent measurable aspects of the gravitational environment in which
galaxies evolve.

Given the current level of astrophysical research with regards to even remote possibilities of an
unprecedented multi galactic interaction that could even implicate the Milky Way, it may be
important for scientific researchers to stay reserved and remain prudent in their observations and
projections, given that phenomena of multi galactic interactions pose the highest risks of catastrophic
implications for any celestial body and planetary system located within such an area of conjunction.
Even areas neighbouring such interactive points could be considerably affected and have multiple
layers of physical phenomena altered visibly. Likewise, such a scientific scenario would request
experts in the astrophysical field to express utmost prudence even if they may still be situated in
profound hypothetical areas. It may likewise be essential for scientific agencies like the National
Aeronautics and Space Administration (abbreviated as NASA) to begin more intensive procedures
of astronomical and astrophysical research aiming at detecting any unusual patterns of influence
toward the solar system and even the Milky Way, as even the most neighbouring galaxies are situated
at colossal distances from our galaxy, potentially making any incoming conjunction with our galaxy
incredibly hard to predict given the still limited availability of scientific resources designed to study
such distant phenomena. Likewise, processes known in layman terms as “thinking outside the box”
is necessary to stay in the line with unexpected astronomical events, and such an approach is
explained by Albert Einstein’s proposed method of scientific research, to remain in a psychological
state where a continuous, healthy change of mind occurs to ensure that problems become solvable as
quickly as humanly possible.

Likewise, it is not the sentiment of pride that scientific advancement has covered increasing
proportions of the unknown that ensures scientific progress, but the active engagement to humility,
for the proportions of the unknown still remain infinite, and the words of wisdom shared by Plato
that the more human beings learn, the broader the understanding that they know nothing, have an
applicability that cross the barrier of physical time. Likewise, it is a continuous state of humility that
helps people to think outside of their dimension of perception, for the perception of healthy scientific
research is situated in a constant interdimensional movement, ultimately covering an increasing
number of dimensions from the infinite pool of dimensions. It may only be the moment of such an
acquisition of a mental and emotional state when scientists will be able to detect unexpected
phenomena - emerging from outside of their original perception - by default, effectively changing the
“gear” of intellectual perception of real-world phenomena from a “manual” setting to an “automatic”
one.

Finally, the effects of the principles of “interdependency” and “correlational relationships” often
prove to be more profound in their nature than previously expected, which tends to reflect the state
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of continuous scientific and philosophical development of the human bright minds, and ultimately
the highlight of the need for the human bright mind to actively embrace humility, uncertainty and
any existing possibility of being proven wrong at any time, given that Science may occasionally
disprove hypotheses and borderline theories that were once deemed as notably credible within broad
areas of scientific expertise. Ultimately, the “domino effect” seems to be a colossal factor to the
production of the substantial changes within the grand image of physical existence, just as it has been
physically demonstrated that it is the changes within micro-dimensions (“fractals”) that ultimately
result in changes within whole dimensions. Such overall phenomena are covered by Albert Einstein’s
principle of the interest, which describes an automatic process of amplification of produced
phenomena, in accordance with their dimension and intensity.
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