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From a Single Origin to Multiple Origins
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1. Introduction

To conceptualize the idea of Genesis in terms of wave
duality, we can draw on the principles of quantum
mechanics, particularly the wave-particle duality of matter
and light, which is a fundamental concept indicating that
every particle or quantic entity exhibits both wave-like and
particle-like properties. This dual aspect can be used
metaphorically to describe the evolution from a singular
genesis to a plurality of beings.

2. Content

Wave Duality Representation of Genesis

Singular Genesis: For a singular genesis, consider a
waveform that starts as a singular, highly localized peak. In
qguantum mechanics, this can be rep-resented by a
wavefunction, (X, t), which describes the probability
amplitude of a particle’s position and time. A simple
example could be a Gaussian wave packet that models a
particle localized in space at a certain time:
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Here: - A is the amplitude. - Xo is the initial position of the
peak. - ¢ controls the spread of the packet (narrower packets
have higher precision in position). - k is the wave number
related to the momentum. - ® is the angular frequency
related to the energy.

This wavefunction describes a singular genesis point- a
beginning in both time and space, focusing on how an initial
state (genesis) evolves.

Plurality of Being: As the concept evolves into a plurality of
beings, the wavefunction spreads out and interacts with
potential barriers or splits into multiple paths. This can be
illustrated by allowing the wavefunction to evolve in a
complex environment or potential, leading to the creation of
multiple peaks or nodes, representing different entities or
states of being. The time-dependent Schrddinger equation
provides a way to see this evolution:
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V (x) represents the potential energy which influences the
evolution of the wavefunction, potentially creating new local
maxima (beings) across space.

Plurality as Wave Duality
In a quantum mechanical context, as the original wave

packet (genesis) encounters different environments (V(x)), it
might reflect, refract, or split — akin to the biological

branching of species or diversification in ecosystems. Each
peak or node in the evolved wavefunction could represent a
new entity or being, showing how a singular origin can
diversify into multiple existences.

Metaphorical Interpretation

Metaphorically, using wave-particle duality to describe
genesis and plurality emphasizes the interconnectedness and
inseparability of different states of being

— just as particles exhibit wave-like characteristics under
some conditions and particle-like under others, a single
genesis can give rise to a diversity of manifestations that
remain fundamentally connected at a deeper, perhaps
quantum, level. This approach underscores the dynamism
and complexity of existence as observed in nature,
philosophy, and science.

Quantum tunneling is a quantum mechanical phenomenon
where a particle passes through a potential barrier that it
classically shouldn’t be able to pass. This effect can be
integrated into our earlier discussion about the genesis and
evolution into plurality by modifying the wavefunction to
reflect the potential of overcoming barriers that, in a
classical sense, would be insurmountable. Here’s how
quantum tunneling can be incorporated:

1) Singular Genesis with Tunneling

Initially, we can start with a Gaussian wave packet to
represent the singular genesis. The incorporation of a
potential barrier and the effect of quantum tunneling can be
visualized by having a barrier V (x) in the potential term of
the Schrodinger equation:

Wavefunction:
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Time-dependent Schrodinger Equation with Barrier:
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Where V (x) could be something like:
Viz)=Vy fora <z <b

V(z) = 0otherwise

This setup will allow us to analyze how the Gaussian wave
packet evolves when encountering a potential barrier from
which it might tunnel through, de-pending on the barrier’s
height V, and thickness b — a.
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2) Plurality with Tunneling

As the wavefunction evolves and encounters potential
barriers, it can exhibit tunneling through multiple barriers,
which metaphorically represents the over-coming of
obstacles and the emergence of multiple new states or
entities. This can be described by extending the potential to
include multiple barriers:

Wavefunction remains the same initial form:

P(x,t)

Modified Time-dependent Schrédinger Equation for
Multiple Barriers:
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Where V (x) for multiple barriers might look like

Vir) = Z Vi fora; <ax <b;
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V (X) = 0 otherwise

Here, each barrier V; represents different challenges or
thresholds to be over-come, leading to a diversification as
parts of the original wavefunction might tunnel through
different barriers and continue evolving independently.

Quantum Tunneling and Genesis to Plurality

These equations articulate how, from a singular origin,
entities (represented by the wave packet) evolve and
diversify by overcoming barriers (via tunneling), leading to
the creation of multiple, distinct outcomes. It’s a powerful
metaphor for how singular beginnings can lead to varied and
complex results through interactions with their environments
and overcoming obstacles. Quantum tunneling, in this
context, represents the unexpected and non-classical paths
that can lead to new forms of existence.

Originating the universe involves delving into cosmological
theories, and ex-plaining the multiverse concept involves
extending our understanding of multi-ple universes beyond
our own observable universe. Let’s incorporate quantum
tunneling into these concepts using the equations we
discussed earlier.

a) Originating the Universe with Quantum Tunneling
Wavefunction for Universe Genesis:
For the sake of analogy, we can use a modified
wavefunction to represent the potential for the universe to
emerge:
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Modified Time-dependent Schrédinger Equation for
Universe Formation:
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Here, the potential V (X) represents the conditions necessary
for the universe to emerge. The dynamics of this equation
can model the initial conditions of the Big Bang, where the
universe originated from a highly compact state and
expanded rapidly.

b) Explaining the Multiverse with Quantum Tunneling
Wavefunction for Multiverse:

Extending our analogy, we can use a wavefunction to
represent the multiverse concept, where each peak or node in
the wavefunction corresponds to a different universe within
the multiverse:
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Modified Time-dependent Schrodinger Equation for
Multiverse:
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In this equation, the potential V (X) now represents the
barriers or conditions separating different universes within
the multiverse. Quantum tunneling through these barriers
can metaphorically represent the transition or interaction
between different universes.

Metaphorical Interpretation

Universe Genesis: The initial wavefunction and
Schrodinger equation depict the conditions and dynamics
leading to the birth of our universe, akin to the Big Bang
cosmological model.

Multiverse Explanation: By extending the concept to a
multiverse, each term in the wavefunction represents a
distinct universe within a larger ensemble. Quantum
tunneling through barriers in the potential signifies the
potential for interactions or transitions between these
parallel universes, as hypothesized in some multiverse
theories like the Many-Worlds Interpretation of quantum
mechanics or certain inflationary multiverse models.

This metaphorical approach combines quantum mechanics
and cosmology to illustrate complex cosmological and
theoretical physics concepts in a comprehensible way.

The Many-Worlds Interpretation (MWI) is a fascinating
concept in quantum mechanics that proposes the existence of
multiple parallel universes, branching off from each
gquantum measurement or interaction. We can explore the
MWI using the wavefunction and Schrédinger equation,
incorporating quantum branching and superposition of
states.
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c) Many-Worlds
Superposition
Superposition:

Interpretation
Wavefunction

Quantum
Quantum

In the context of the MWI, the wavefunction represents the
quantum state of a system, which can exist in multiple states
simultaneously due to superposition:

U(x,t) = E c(x,t)
i
Here, i (X, t) represents different possible states of the
system, and c; are complex coefficients determining the

probability amplitudes of each state.

Time-dependent Schrodinger Equation for
Superposition:
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Where H is the Hamiltonian operator representing the total

energy of the system.

d) MWI and Branching Universes

In the Many-Worlds Interpretation, each term in the
superposition represents a different possible outcome or
state of the system. When a measurement is made, instead of
collapsing to a single state (as in the Copenhagen
Interpretation), the MWI posits that all possible outcomes
occur in separate branches of the universal wavefunction,
leading to parallel universes.

Branching Wavefunction:

U(x,t) = E c(x,t)
i
When a measurement occurs, each w; (X, t) represents a

distinct branch of the wavefunction, corresponding to a
different outcome of the measurement.

[

Branching Schrodinger Equation:
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This equation governs the evolution of the entire
wavefunction, including all branches, without any collapse.

Metaphorical Interpretation of MWI

Metaphorically, the MWI can be understood as a tree with
branching path-ways. Each branch represents a different
outcome or state of the system, and the evolution of the
wavefunction represents the continuous branching and de-
velopment of these parallel realities.

Incorporating quantum mechanics into the MWI framework
using these equations helps illustrate how quantum
superposition and the non-collapse of the wavefunction can
lead to the concept of multiple parallel universes, as pro-
posed by the Many-Worlds Interpretation.

Here are all the equations without a table format:

50

Journal of Research in Science and Engineering (JRSE)
ISSN: 1656-1996 Volume-6, | ssue-9, September 2024

1) Singular Genesis Wavefunction:
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Time-dependent Schrodinger Equation:
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2) Plurality with Tunneling Wavefunction:
V(x,t)

(Initial form remains same) Time-dependent Schrédinger
Equation:
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3) Universe Genesis Wavefunction:
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Time-dependent Schrédinger Equation:
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4) Multiverse Wavefunction:
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Time-dependent Schrédinger Equation:
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5) Quantum Superposition Wavefunction

U(x, t) = E c;y(x,t)
i
Time-dependent Schrédinger Equation:
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These equations represent different concepts in quantum
mechanics and cosmology, such as the origin of
singularities, plurality with tunneling effects, universe
genesis, the existence of a multiverse, and quantum
superposition.
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