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Abstract

Considering the concept of a "Klein bottle" topology extended into a four-dimensional or higher-dimensional spacetime where the
number of spatial dimensions N+1 is at least four it becomes essential to explore the underlying reasons for the ongoing expansion
of our universe. While many cosmologists and theoretical physicists have proposed various hypotheses, a comprehensive and
definitive explanation remains out of reach. In this context, this research paper we aims to interpret the generation of Dark energy
through black hole tunneling, within our innovative model, “Spring Roll Universe”. Such an astrophysical event could emit a
wave similar to a microscopic Energy a localized energetic impulse propagating through the fabric of spacetime. These complex
topology influenced by black hole tunneling phenomena, may become confined within different hierarchical layers of the
universe's dimensional structure. This trapping could lead to an accumulation and eventual transformation of these ripples into a
type of effective dark energy, contributing to the continuous acceleration of the expansion of the universe. This new proposed
model seeks to integrate quantum tunneling effects related to black holes and their implications for higher-dimensional topology,

aiming to shed light on the nature of dark energy and the universe's dynamic behavior.
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INTRODUCTION

Extending the idea of a Klein bottle into a four- or higher-
dimensional spacetime (with N+1 dimensions, where both
space and time are included) is a major conceptual step toward
understanding the forces behind cosmic acceleration and the
universe's ongoing expansion. While many cosmologists see
the universe's growth as rooted in the initial conditions of the
Big Bang singularity, these views often lack a detailed causal
mechanism to maintain persistent expansion and explaining the
nature for dark energy. Since the Big Bang was a singular
event, it does not inherently provide a continuous energy
source needed for endless expansion.In this theoretical
framework, we explore the role of gravitational wave
phenomena originating from a hypothetical interaction
involving the blackhole tunneling, which might be associated
with the formation Dark Energy. We propose that such
cataclysmic events could generate coherent gravitational waves
resembling micro-scale analogs through blackhole tunneling,
propagating through spacetime, and inducing a ripple effect at
the cosmological horizon. These gravitational perturbations
could, in principle, accumulate over time to form a
macroscopic force analogous to dark energya form of cosmic
repulsive  pressure driving accelerated expansion.Our
hypothesis suggests that the superposition and accumulation of
these gravitational wave pulses may generate a cumulative
stress-energy contribution within the fabric of spacetime,
potentially manifesting as a dynamic component of dark
energy. This conceptual model aims to bridge quantum
gravitational effects, astrophysical phenomena, and micro-
quantum physics, as well as the large-scale dynamics of the
universe, offering a novel perspective on the persistent
expansion of the cosmos.
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DISCUSSION

In exploring this intricate and multifaceted concept, it is
essential to incorporate novel theoretical constructs and
hypotheses to enhance our existing framework, serving as
foundational assumptions and predictive models. While
technological advancements have markedly expanded our
observational capabilities, however, our comprehension of the
universe remains remarkably limited. Current cosmological
models suggest that approximately 5% of the universe's total
mass-energy content is composed of baryonic matter, leaving
the majority unaccounted for by directly observable matter [1].
Moreover, the detailed mechanisms underlying the genesis and
properties of dark matter and dark energy are still not fully
elucidated [2]. This research aims to develop a more
comprehensive understanding of the fundamental processes
responsible for the formation and evolution of these elusive
components. By proposing innovative hypotheses, we aspire to
illuminate the complex interactions and particle dynamics that
drive cosmic acceleration and structure formation, thereby
contributing to the refinement of the standard cosmological
model and potentially revealing new physics beyond the
current paradigm.

In fact, there appears to be a proposed correlation between the
processes of dark matter condensation and the subsequent
emergence of dark energy. While empirical evidence remains
limited, our paper hypothesizes that matter collision can
transform into gravitational wavesripples in spacetimethat may
become confined within the higher-dimensional fabric of the
universe's manifold. These trapped gravitational perturbations
could accumulate, forming a form of diffuse energy density.
By the blackhole tunneling over cosmological timescales, this
accrued energy is theorized to generate a repulsive effect,
driving the sustained accelerated expansion of the universe in
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accordance with current cosmological inflationby dark energy
blackhole tunnelling mechanisms.

Suggestion:

Spring roll universes (Blackhole Tunneling transformation
into Dark Energy)

This suggests that, although we currently lack precise
knowledge about how Dark Energy forms, it is known that
catastrophic astrophysical events like neutron star mergers are
major sources of gravitational radiation. In this paper, we
propose that such gravitational waves and energy might be
transformed through black hole tunneling within a higher-
dimensional or substructural aspect of spacetimespecifically,
within a hypothetical brane or membrane located beneath our
observable universe, potentially in a hidden or parallel layer
beyond our direct detection. We also suggest that the processes
of gravitational wave energy creation, via black hole tunneling,
and accumulation might fundamentally influence the topology
and quantum structure of dark energy. The black hole
tunneling could enable quantum tunneling through
interdimensional barriers, allowing energy transfer to other
branes or hidden sectors. As a result, this transferred energy
could manifest as a form of dark energy, producing a repulsive
cosmological force that accelerates our universe's expansion.
This mechanism combines aspects of quantum field theory in
curved spacetime, brane-world cosmology, and quantum
tunneling phenomena, offering a new perspective on the origin
and dynamic behavior of dark energy.

Spring Roll Universe framework

/ Blackhole

Tunnelling Energy Transformation

Figure 1. Spring Roll Universe Framework

Applying the concept of a Klein bottlea non-orientable, one-
sided surface with no boundarywithin the framework of a four-
dimensional spacetime manifold, conceptualized here as a
'Spring Roll Universe' or higher-dimensional analog, where the

total spatial dimensions N+1 are greater than or equal to four,
represents a fundamental approach to understanding the
topological properties that may influence the ongoing
cosmological expansion. By exploring such complex
topologies in higher-dimensional theories, such as those
considered in string theory or M-theory, we can gain insights
into how the universe's shape and its geometric structure

impact cosmological dynamics, including accelerated
expansion and potential implications for multiverse
hypotheses.

Transform
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Spring Roll Universe Model

Figure 2. Spring Roll Universe Model

These astrophysical phenomena, such as neutron star mergers
and binary black hole coalescences, produce intense
gravitational wave emissions. These ripples in spacetime travel
through the universe, creating a scattering pattern similar to
wave interference. We incorporated this idea into our modified
bottle model, we suggesting that the combined effect of these
gravitational waves could cause an accumulation force at the
cosmological boundaryoften thought of as the edge of the
observable universe. This buildup may produce a cumulative
force, which we hypothesize to be a part of dark energy, thus
offering a mechanism for the universe's accelerated expansion.
In addition, the blackhole swallowing event would also cause a
matter form to transform into an energy form, which could also
be one of the transformations to dark energy by tunneling.

Event Origin

Cone Spring Roll Universe

Spring Roll Universe

Figure 3. Cone Spring Roll Universe & Spring Roll Universe

This paper hypothesizes a possible link between the formation
of dark energy and its subsequent transformation through black
hole tunneling, proposing a novel mechanism based on our
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advanced theoretical physics assumption. Our model suggests
that gravitational disturbances caused by micro-primordial
phenomena, such as micro-tunneling events possibly related to
primordial black holes, induce the emission of dark energy.
These tunneling events are believed to originate from localized
spacetime distortions resulting from interactions between black
holes and intense gravitational fields. The emitted energy
propagates across a spectrum of wavelengths throughout the
four-dimensional spacetime, becoming trapped within the
curvature of the cosmological fabric due to nonlinear effects
and boundary conditions affiliated to waveguiding in higher
dimensions.Over cosmic timescales, these trapped energies
may engage in nonlinear self-interactions, gathering to form a
pseudo-energetic field with properties to from dark energy.
The hypothesis suggests that this localized gravitational energy
could, via mechanisms linked to dimensional compactification
or resonance in a higher-dimensional space (specifically six-
dimensional), undergo a phase change. This transition
transforms the trapped wave energy into a form of dark energy,
which appears as a negative-pressure component responsible
for accelerating the universe's expansion. The model further
proposes that this dark energy exists as a scalar or tensor field
stabilized within a compact six-dimensional manifold,
providing a foundation for its ongoing influence. Ultimately,
this process leads to a continuous, self-sustaining cosmic
acceleration driven by the energy of trapped gravitational
waves through black hole tunneling in a multi-dimensional
framework.

Our research into the complex behaviors of gravitational
phenomena combines modern theoretical frameworks with
fundamental assumptions to improve predictive modeling. We
propose that part of gravity arises from high-energy
astrophysical events such as black hole tunneling, these
gravitational and dark energy switch transformations,
advancing our understanding of the universe’s underlying
mechanisms. Specifically, in our cosmological model, the
confirmation of dark energy remains a crucial indicator due to
its elusive properties. Through detailed theoretical analysis and
simulations, we suggest that understanding the origin of black
hole tunneling could provide significant insights into the
intricate processes driving cosmic evolution.

Moreover, our Spring Roll Universemodels propose that the
spatial propagation, interference, and trapping of gravitational
Energy Waves could facilitate the formation of exotic energy
states, potentially constituting what we term dark energy. We
posit that these trapped gravitational wave modes may undergo
superposition and accumulation over cosmological timescales,
eventually manifesting as a form of vacuum energy that drives
accelerated expansion.

This kind of persistent expansion of the universe we postulate
that it is by the Blackhole Tunnelling that leads to matter and
energy transforming into Dark Energy, through the blackhole
tunneling. Since, once and for all, big band could not
persistently contribute to the universe's ongoing acceleration, it
must have an additional energy force that causes the
acceleration expansion. Considering a higher-dimensional
cosmology, specifically a six-dimensional spacetime manifold
connected to a curved Riemannian space, the trapped wave
energy could be confined beneath the observable universe,
eventually transforming into Dark Energy (as in black hole
tunneling and the pressure provided). Under certain pressure
gradients and geometric conditions, this energy might be
converted into a cosmic-scale repulsive force, contributing to
cosmic acceleration.

Conclusion

Our theoretical Spring Roll Universeframework suggests that
the synchronization and phase alignment of gravitational wave
modes could produce collective effects resembling dark
energy. Furthermore, we explore the dissipation or
'vaporization' of energy from black hole event horizons
conceptualized as quantum tunneling phenomena facilitating
inter-layer energy transfer across different cosmological
domains. This energy exchange could potentially transform
(feed) into the dark energy component, providing a continuous
universe expansion-driving force. These innovative hypotheses
are further contextualized within the topology of the Klein
bottlean advanced mathematical construct representing non-
orientable, higher-dimensional space to support our conceptual
framework in our novel concept of “Spring Roll Universes,”
which geometrically transform gravitational wave energy into
dark energy across multidimensional layers. We anticipate that
this research will contribute novel insights into the ongoing
quest to unify gravitational theory with quantum cosmology,
ultimately enriching our understanding of the universe’s
fundamental structure. Hope this research can contribute to the
society and the world.
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