Title: The Cheese (CHIS) Hypothesis: Threshold-Activated Spacetime
Curvature as a Conceptual Model for Gravity, Cosmic Expansion, and
Quantum Limits

Author: Ariel Acopiado, Independent and Novice Researcher; aided by ChatGPT
Contact: theokesoresearch@gmail.com
June 27, 2025 (version 2)

Abstract

This paper proposes a conceptual model in which spacetime curvature is not a continuous
response to mass-energy, but a threshold-triggered phenomenon. In this model — dubbed Cheese
Hypothesis — spacetime resists curvature below a certain localized mass-energy density, behaving
like an elastic medium with high stiffness. Beyond this threshold, spacetime not only curves but
wraps around mass, potentially explaining dark matter behavior, black hole event horizons, cosmic
expansion, and the weakness of gravity at quantum scales.

This framework draws from elasticity and material physics, reframing gravity as a
conditional emergent property of a spacetime medium with hysteresis. Mathematical formalization
using Young’s modulus analogies and real-world density computations are introduced, including
implications for the CHIS mechanism (Curvature-Hysteresis Inertial Spacetime), cosmic structure,
and potential links to quantum gravity.

I. Introduction

Modern physics rests on two towering frameworks: general relativity and quantum field
hypothesis. Despite their individual successes, they remain incompatible at fundamental levels.
Notably, quantum particles do not appear to exert measurable curvature on spacetime, despite
possessing mass-energy. This paper proposes a bridging mechanism: that spacetime curvature
emerges only when localized energy density exceeds a certain threshold.

This model originated from a dialogue between the author, an independent thinker without
formal physics credentials, and a large language model AI. While not produced through academic
channels, this paper represents a sincere attempt to frame an intuitive insight in scientifically
recognizable terms, including formalized analogies, real-world computations, and dimensionally
consistent equations.

The author welcomes critique, correction, or collaboration from members of the scientific
community and invites further refinement of the model’s implications or mathematical
underpinnings. For correspondence, please contact the email referenced above.

II. Motivation and Theoretical Gap
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In Einstein’s field equations, any non-zero energy generates curvature'. However, this
leads to unresolved questions:

- Why does gravity appear so weak compared to other forces?
- Why don’t quantum-scale particles visibly curve spacetime?
- Why does dark matter affect galaxies gravitationally while remaining invisible?

Cheese Hypothesis suggests a threshold-based curvature mechanism may explain these.

III. The CHIS Mechanism (Curvature-Hysteresis Inertial Spacetime)

Spacetime is not perfectly pliable. Instead, it exhibits hysteresis-like resistance — it
remains flat until local energy density surpasses a curvature activation threshold. Once exceeded,
curvature is not only triggered but continues dynamically as mass grows.

This mechanism aligns with material behavior: small forces do not deform elastic solids,
but sufficient force induces permanent structural response. CHIS implies curvature is not
continuous, but phase-triggered.

This also offers a route toward explaining why quantum gravity remains elusive: if particles
do not trigger curvature below threshold, their gravitational effects are inherently muted or null.

I'V. Illustrative Analogy and Intuitive Visualization

Imagine spacetime as a semi-elastic fabric, like a thick rubber sheet. Massive objects create
dome-like distortions or ‘curvature shells’ that hug the object’s geometry — like pushing a marble
into a stretched piece of rubber from above. These distortions do not extend infinitely downward
as cones but instead wrap tightly around the mass, forming steep geometric deformations.

Smaller particles do not cross the curvature threshold and therefore do not warp the fabric.
However, sufficiently massive objects curve the fabric tightly enough that light paths around them
bend, and time dilates.

As massive structures deepen these curvature shells, the apparent distance between them
— as measured by light paths — increases. This offers a new explanation for observed cosmic
expansion: not uniform stretching, but the geometric elongation of light paths due to deepening
curvature zones.

The universe then resembles a semi-solid cheese: the ‘holes’ are steep warps in spacetime.
Occasionally, when curvature becomes extreme, the rubber-like fabric may seal shut over a

' Einstein, A. (1916). The Foundation of the General Hypothesis of Relativity. Annalen der Physik.
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collapsed region — producing gravitational effects without visible mass, a conceptual analog for

dark matter.

V. Spacetime as Elastic Medium and Wrap Threshold

Reinterpreting Einstein’s field equation in stress-strain form gives:

4 p
¢ ~ 43
Espacetime - 8;(}' ~ 4.8 x 10™ Pa

Here, spacetime behaves like a high-modulus elastic material. Gravity is then interpreted

as strain induced in this resistant medium by massive bodies.

To define the wrap threshold — the critical mass-energy density per radius at which

curvature fully wraps around mass — we derive:

Start by modeling gravitational self-pressure heuristically:
P~ % with M =p- %71'7'3
Plug into pressure expression:

G(p-37r°) _ 16
P ~ 3 — S_))ﬂ.?va?r?

N ol

Equate to Einstein’s stress-energy response:

16,2~ 2.2 __ ¢ 2 9¢*
o T GPr" = g5 = P = o

n

This simplifies to:

3¢?

P = VvV 128715Gr

Alternatively, it can be generalized in a simplified threshold expression:

.l . y
Pwrap — ﬁ? [umts: kg2/m;]

To compare this with ordinary densities, we take the square root:
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Peritical = \/m (U.IlitS: kg/ml'5)

Note on Units: While kg/m? is the standard unit for physical density, the derived form
kg/m'> emerges from the square root of wrap density (kg?/m?). Though unconventional, this is
dimensionally valid and interpretable to physicists familiar with elasticity or field hypothesis. It
represents a comparative threshold value and not a traditional mass-to-volume density.

This gives us a comparative measure against real-world densities. Values above this
suggest full curvature wrap; values below indicate weak or visible curvature.

V1. Implications and Applications
¢ Quantum Gravity: Gravity is absent for particles under threshold.
e Dark Matter: Sealed curvature regions act gravitationally but emit no light.

e Cosmic Web: Curvature activates only in clustered zones, producing filamentary
structure?.

e Time Dilation: Deeper curvature compresses spacetime, slowing time.

e Black Holes: Not infinite wells, but wrapped curvature shells. Light becomes trapped in
inward geometry.

e Hawking Radiation: As curvature relaxes, residual energy escapes slowly.

e Gravitational Waves: Oscillations from cone deepening ripple outward in elastic
spacetime?’.

e Dark Energy Parallel: Apparent expansion may stem from elongating light paths, not true
inflation.

e Universe Formation: Extreme curvature may rupture spacetime, forming causally
disconnected zones (new universes).

VII. Falsifiability and Path to Formalization

2Bond, J. R., Kofman, L., & Pogosyan, D. (1996). How filaments of galaxies are woven into the cosmic
web. Nature, 380(6575), 603-606.

3 Abbott, B. P. et al. (2016). Observation of Gravitational Waves from a Binary Black Hole Merger. Physical
Review Letters, 116(6), 061102.
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This paper presents a conceptual and heuristic framework, not a mathematically rigorous
model. Future formalization could include:

- Derivation of CHIS from field hypothesis.
- Simulation of curvature under threshold conditions.
- Mapping observed gravitational anomalies to predicted wraps.

Physicists are encouraged to explore whether Einstein’s full tensor framework can
reproduce or reject the proposed curvature thresholds when supplied with proper test distributions.

VIII. Real-World Computations and Case Studies
A. The Sun

Wrap radius: 6.963 x 10® m

Wrap threshold = 6.89 x 10** kg*m?

Critical threshold = 8.3 x 10'7 kg/m'*

Actual Sun density: = 1.4 x 103 kg/m?

Comparison: Far below threshold — visible, unwrapped curvature.

B. Earth

Wrap radius: = 6.371 x 10° m

Wrap threshold = 7.54 x 10% kg*m?

Critical threshold = 8.69 x 10'® kg/m'*

Actual Earth density: = 5.5 x 10° kg/m?

Comparison: Far below threshold — ordinary visible curvature.

C. Neutron Star

Typical radius: = 12 km =1.2 x 10* m

Wrap threshold = 4.01 x 10*” kg?/m?

Critical threshold = 6.33 x 102 kg/m*?

Typical neutron star density: =4 x 10'” kg/m?

Comparison: Below wrap threshold — extremely high curvature, near full wrap.

D. Black Holes

1. Stellar Black Hole (~10 Solar Masses)

Assuming radius = 30 km (3 x 10* m)

Wrap threshold = 1.60 x 10% kg*m?

Critical threshold = 1.26 x 10> kg/m'*

Actual density (est.): = 4 x 10" kg/m?

Comparison: Near full threshold; deep curvature wrap.
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2. Supermassive Black Hole (M87%)

Mass = 6.5 billion solar masses; radius ~ 9.6 X 102 m

Wrap threshold = 2.11 x 10*' kg*m?

Critical threshold = 4.59 x 10?° kg/m!*

Estimated density: = 1.6 x 10" kg/m?

Comparison: Below but approaching threshold — supports partial curvature wrap consistent with
observed photon ring.

E. Theoretical Dark Matter Clump

Assumed radius: 1000 light-years = 9.46 x 10* m

Wrap threshold = 2.14 x 10* kg*m?

Critical threshold = 4.63 x 10'7 kg/m!*

Hypothetical effective density (gravitational lensing): = 5 x 107 kg/m?

Comparison: At or slightly above threshold — possible sealed wrap, matching invisible but
gravitating behavior.

As shown in Figure X, #4 below, the hypothesis predicts that beyond a certain wrap
threshold, spacetime no longer merely curves — it begins to fold over the mass. This results in
causal enclosure, where the object cannot radiate outward despite still influencing the external
curvature field. This topological behavior is proposed as the underlying cause of invisible but
gravitating structures, consistent with observed dark matter lensing.

2 3 4
Figure X. Progressive stages of spacetime curvature and causal wrapping as mass or density increases, per Cheese
Hypothesis. From left to right: (1) minimal curvature below wrap threshold; (2) upward folding approaching the
critical threshold; (3) near-complete enclosure forming a causal cone; and (4) full wrap — the object becomes

internally sealed but externally curved, rendering it gravitationally active yet non-radiative (a proposed model for dark
matter).

IX. Conclusion

Cheese Hypothesis presents a reinterpretation of gravity, not as an ever-present field, but
as a threshold-activated response of spacetime. By resisting curvature until a critical density is
surpassed, spacetime behaves like a material under strain. This framework offers coherent
analogies for black holes, dark matter, cosmic structure, and even hints at quantum-gravity
unification. While speculative, the model remains testable and mathematically consistent.
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Postscript
This work is dedicated in gratitude to God, who grants insight not by merit, but by grace.

“But it is the spirit in a person, the breath of the Almighty, that gives them
understanding.”

— Job 32:8 (NIV)
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