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Abstract

This paper introduces a Nested Balloon Universe Theory, proposing that our universe is an expanding balloon
inside a larger universe. It extends this idea by hypothesizing that before our universe, a micro-universe existed
-a much smaller balloon inside ours. Once this micro-universe reached its expansion threshold, it burst, leading
to the Big Bang and the formation of our universe. Microorganisms inside this micro-universe were scattered
across the larger balloon, potentially seeding life. This cyclic model suggests that our universe may eventually
burst, continuing the cycle. The paper formalizes this concept with mathematical equations, physical models,
and simulation results.

1. Introduction

The origins of our universe remain one of the biggest mysteries in physics. The Big Bang Theory states that the
universe began from an infinitely small and dense point, but what came before it? This paper proposes a Nested
Balloon Universe Model where:

e  Our universe was once a micro-universe, much smaller in size.

e This micro-universe expanded like a balloon until it reached a critical size.

e Atathreshold, it burst, releasing all its contents into a larger space, creating our universe.

e Black holes are punctures connecting our universe to the outer one, allowing mass-energy to escape.

This theory introduces a new cosmological cycle - universes are continuously created from the expansion and
bursting of previous micro-universes.



2. Theoretical Framework

2.1 Micro-Universe and the Big Bang

e Imagine a small balloon (micro-universe) inside a larger balloon (our universe).

e As it expands due to internal energy (inflation), it grows in size.

e Atacritical threshold, it bursts, scattering all its contents into the larger balloon.

e This burst is what we observe as the Big Bang, with matter spreading out to form galaxies.

2.1.1 Microorganisms and the Origin of Life

e If the micro-universe contained fundamental particles, organic molecules, or even microorganisms,
they would be dispersed across the larger balloon.

e This provides a potential explanation for panspermia, the idea that life may have originated from an
earlier cosmic event.

2.2 The Expansion of Our Universe

e Our universe behaves like an inflating balloon, just like its predecessor.

A
e The energy driving this expansion is dark energy, represented by in Einstein’s equations.
e Eventually, if it follows the same pattern, our universe may also burst, leading to a new Big Bang.

2.3 Black Holes as Punctures in the Balloon
e Black holes act as small punctures in the balloon, where mass leaks out into the larger universe.

e  Matter that falls into black holes may not be destroyed but transferred to another layer of reality.
e Iftoo many black holes grow, mass loss could accelerate, affecting the universe’s fate.



3. Mathematical Formulation

3.1 Micro-Universe Expansion and Burst

The scale factor for a micro-universe follows the standard inflation model:
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where:
* a,(t) = Scale factor of the micro-universe.
Hubble parameter for the micro-universe.

Dark energy term driving micro-universe inflation.
The burst condition occurs when:
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where Qeritical 5 the maximum sustainable size of a micro-universe before it bursts.

3.2 Universe Expansion Model

Our universe follows a similar equation:
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where Hy is the current Hubble constant. If this trend continues indefinitely, our universe may also

reach a critical limit and burst.

3.3 Black Hole Mass Loss Equation
If black holes act as leakage points, the universe’s total mass decreases as:
M(t) = Mye ™

where & represents the rate of matter escaping into the larger universe.

3.4 Stability Condition

For the universe to remain stable:
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If this condition holds, expansion outpaces mass loss. Otherwise, collapse or burst may occur.




4. Simulation & Results

4.1 Numerical Simulation

We simulate expansion vs. mass loss over 50 billion years:
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When a,(t) = 100, the micro-universe bursts, initiating a Big Bang event.

4.2 Visualization

Figure 1: Universe Expansion vs. Black Hole Leakage
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e Blue Line - Represents the universe’s expansion (inflation of the balloon). It follows an accelerating
curve, driven by dark energy.

e Red Dashed Line - Represents the mass loss due to black holes acting as punctures. Over time, the
universe loses mass as matter escapes into the outer universe.

Figure 2: Balloon Inside a Balloon Model
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Illustration of a nested balloon structure with black-hole
puncturcs and expansion forces.



5. Conclusion & Future Work

This extended Nested Balloon Universe Model suggests that:

1. Before our universe, there was a smaller, expanding micro-universe.

When it reached a critical expansion threshold, it burst, triggering the Big Bang.

3. Microorganisms and matter from the micro-universe were scattered, possibly seeding life in our
COsSmos.

4. Our universe follows the same expansion pattern and may eventually burst in the future.

5. Black holes are portals, allowing mass to escape into the outer universe.

N

Future Work

e  Further simulations on nested universe structures.
e Investigate the role of black holes as inter-universe connectors.
e Experimental tests for mass loss effects in large-scale cosmology.



