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Abstract

We propose a unified scalar field model where a single field ϕ ac-
counts for both dark matter and dark energy, driven by perturbations
and a dynamic potential influenced by black hole energy release. In-
corporating insights from recent studies on Kerr black hole dynamics,
we suggest that the absorption of spinning particles enhances dark
energy, contributing to the universe’s accelerating expansion. This
paper outlines the theoretical framework, connects it to prior work,
and proposes experimental tests.

1 Introduction

The universe’s energy budget is dominated by dark matter (approximately
27%) and dark energy (approximately 68%), yet their nature remains elusive.
Traditional models (ΛCDM) treat them as distinct, with dark energy as a
cosmological constant and dark matter as cold particles. Our prior work
[1] introduced a unified scalar field model, extended by [2] to include kinetic
energy loss from decelerating matter. Here, we further hypothesize that black
holes act as release valves, converting dense matter into energy via Hawking
radiation and singularity-driven processes, stabilizing spacetime and fueling
acceleration. This builds on recent findings [3] regarding Kerr black hole
perturbations, suggesting a mechanical link from the Big Bang to current
dynamics.
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2 Methods

We model the universe with a scalar field ϕ governed by the action:

S =

∫
d4x

√
−g

[
−1

2
gµν∂µϕ∂νϕ− V (ϕ)

]
The field equation is the Klein-Gordon equation:

∇µ∇µϕ+ V ′(ϕ) = 0

The potential incorporates black hole energy contributions:

V (ϕ, t) = V0 +
1

2
m2ϕ2 + γ

∫ t

t0

ρBH, total(t
′)dt′

Where ρBH, total = ρHR + ρsing, with:

dEBH, total

dt
= α

h̄c6

15360πG2M2
+ ν ′

(
δMc2

τ
+

δJ2

MR2
H

)
- δM = (L2∓a2)[E(L2±3a2)∓4as]

L4 (mass shift from spinning particle absorp-
tion, inspired by [3]).

- δJ = s (angular momentum from spin). - RH ≈ M (horizon radius for
extremal cases). - α, ν ′: Coupling constants for Hawking and spin-induced
energy, with ν ′ ∼ 10−70 s−1 (plausible estimate).

The external tension from black hole singularities is:

Text =
∑
BH

GM2
BH

h̄c
δ3(x− xBH)

Field dynamics:

∇µ∇µϕ+m2ϕ+γϕ2 d

dt

(
ρBH, total +

∣∣∣∣ ddt(ρmv2)
∣∣∣∣ a4 + ηρBB + ρvac

)
−µ

dText

dt
= 0

Dark energy evolution:

dρDE

dt
= γθ(t− ttrans)

d

dt

(
ρBH, total +

∣∣∣∣ ddt(ρmv2)
∣∣∣∣ a4 + ηρBB + ρvac

)
+ µ

dText

dt
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Cosmic evolution follows the Friedmann equations:

H2 =
8πG

3
(ρm + ρr + ρDE)

ä

a
= −4πG

3
(ρm + ρr + 3pDE)

With pDE = −ρDE.

3 Results

The inclusion of spin-induced energy from black hole absorption enhances
ρDE, aligning with observed acceleration (ä/a ∼ 10−35 s−2). Preliminary
estimates suggest ν ′ρsing contributes significantly in Kerr-AdS scenarios.

4 Discussion

This model extends [1] and [2] by integrating Andrea et al.’s [3] findings on
spinning particle perturbations. Experimental tests include: - Gamma-ray
detection of ρBH, total using Fermi or HESS. - Gravitational wave analysis with
LIGO/Virgo for Text effects. - Cosmic expansion mapping with DESI/Euclid.

5 Conclusion

We propose a unified scalar field model linking dark matter and dark energy
via black hole energy release, with potential validation through peer review
on arXiv.
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