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Abstract 

A dual-domain cosmological framework is presented in which space�me is not fundamental 
but emergent. A pre-geometric, nonlocal informa�on domain E consists of discrete structural 
units (“mats”) carrying tension. Observable space�me S arises as a holographic projec�on of E. 
Gravita�onal atrac�on corresponds to tension gradients in E, while dark energy arises from 
uniform residual tension. A dimensional and structural deriva�on shows that Newton’s 
constant 𝐺𝐺 can be expressed in terms of deeper pre-geometric parameters of the E domain, 
demonstra�ng that 𝐺𝐺 is not fundamental. The Planck length emerges from the structural scale 
𝑙𝑙𝐸𝐸. Space�me is a geometric shadow of a deeper nonlocal substrate. This formula�on resolves 
the horizon problem without infla�on and provides a unified structural origin for gravity and 
dark energy. 
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Preface 

My earlier work defined a dual-domain model [1, 2, 3, 4, 5, 6], consis�ng of an S domain and 
an E domain.  We iden�fy S mater to follow Einstein rela�vity. The great majority of work 
done in galac�c astrophysics follows Einstein’s rela�vis�c laws and operates in domain S. The 
other kind of galac�c mater, which doesn’t obey the rules of rela�vity, we iden�fy as 
entanglement mater E. 

My recent paper [7] built on the dual-domain model and proposed that the universe is 
composed of a nonlocal network of Planck-scale elements under tension. Such elements 
(“mats”) were considered as mechanical objects, consis�ng of physical �les, patches, and 
stretched surfaces. 
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In this paper, the principles above are cast into a more modern framework. As such, mats have 
evolved into something far more powerful. They are aligned with holography, emergent 
space�me, and informa�on-theore�c physics. In modern terminology, mats are discrete 
informa�onal units in the E domain. 

1. Introduc�on 

Modern theore�cal physics increasingly supports the view that space�me is emergent rather 
than fundamental [8]. Holographic duali�es, quantum-informa�onal approaches to gravity, 
and discrete-substrate models all point toward a deeper pre-geometric layer from which 
geometry arises. 

My dual-domain cosmology provides a structural realiza�on of this idea. The theory 
introduces: 

• a nonlocal, pre-geometric informa�on domain E, 

• an emergent space�me domain S, 

• discrete informa�onal units (“mats”) carrying tension, 

• gravity as the projec�on of tension gradients, 

• dark energy as uniform residual tension, 

• and global upda�ng in E as the mechanism replacing infla�on. 

2. Dual-Domain Ontology 

2.1 The E Domain 

The E domain is a pre-geometric, nonlocal informa�on substrate. It has: 

• no metric, 

• no locality, 

• no causal structure, 

• no propaga�on. 

It consists of discrete informa�onal units called mats, each carrying a tension value. The E 
domain updates globally and synchronously. 

2.2 The S Domain 

The S domain is emergent space�me. It is the holographic projec�on of E: 



3 
 

 
Π:𝐸𝐸 → 𝑆𝑆. 

 
Locality, metric structure, curvature, and causal horizons exist only in S. Space�me is a shadow 
of E. 

3. Mats 

3.1 Formal Defini�on 

A mat is a discrete, nonlocal informa�onal unit in the E domain whose tension encodes 
pre-geometric structural data. Mats have no spa�al extent, no geometric loca�on, and no 
causal separa�on. They are the fundamental degrees of freedom from which space�me 
emerges holographically. 

3.2 Fundamental Structural Scale 𝒍𝒍𝑬𝑬 

Each mat possesses a fundamental structural area scale 𝑙𝑙𝐸𝐸2 . This scale is not the Planck length. 
It is deeper than the Planck scale and belongs to the pre-geometric substrate. 

The Planck length emerges from 𝑙𝑙𝐸𝐸  through the projec�on into space�me: 

 

𝑙𝑙Planck
2 = 𝑓𝑓 𝑙𝑙𝐸𝐸2 . 

 

Thus: 

• 𝑙𝑙𝐸𝐸  is fundamental, 

• 𝑙𝑙Planck is emergent, 

• space�me inherits its discreteness from E. 

3.3 Conceptual Interpreta�on 

Mats correspond conceptually to: 

• boundary qubits in holography [9], 

• nodes in a pre-geometric informa�onal network, 

• discrete structural elements encoding emergent geometry. 

They are the atoms of pre-geometry. 
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4. Emergent Gravity from Tension Gradients 

4.1 Tension Field 

Define a coarse-grained tension field over E: 

 
𝑇𝑇(𝒙𝒙𝐸𝐸). 

 

The projec�on Πmaps tension gradients to gravita�onal poten�als: 

 
Φ(𝒙𝒙𝑆𝑆) = ℱ[𝑇𝑇(𝒙𝒙𝐸𝐸)]. 

 

4.2 Newtonian Limit 

In the emergent space�me S: 

 
∇2Φ(𝒙𝒙𝑆𝑆) = 4𝜋𝜋𝜋𝜋𝜋𝜋(𝒙𝒙𝑆𝑆). 

 
Gravity is not fundamental. It is the shadow of tension gradients in E [10]. 

5. Dark Energy as Uniform Residual Tension 

Let: 

 
𝑇𝑇(𝒙𝒙𝐸𝐸) = 𝑇𝑇0 + 𝛿𝛿𝛿𝛿(𝒙𝒙𝐸𝐸). 

 
The uniform component 𝑇𝑇0 projects as: 

 
Λ ∝ 𝑇𝑇0. 

 
Dark energy is structural, not dynamical. It is the holographic image of uniform tension. 

6. Global Upda�ng and Early-Universe Uniformity 

6.1 Nonlocal Upda�ng 

All mats update synchronously: 
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𝑇𝑇𝑖𝑖(𝑡𝑡 + Δ𝑡𝑡) = 𝒰𝒰[𝑇𝑇1, (𝑡𝑡),𝑇𝑇2(𝑡𝑡) …  ]. 

 
No propaga�on. No metric. No horizons. 

6.2 Horizon Problem Solved 

Uniformity arises before space�me exists. Therefore, Infla�on is unnecessary. 

7. Deriva�on of Newton’s Constant 𝑮𝑮 

7.1 Fundamental Parameters of E 

We assume the fundamental constants are: 

• Planck’s constant ℏ, 

• speed of light 𝑐𝑐, 

• fundamental mat area 𝑙𝑙𝐸𝐸2 , 

• dimensionless structural factor 𝑓𝑓. 

7.2 Dimensional Construc�on 

We seek 𝐺𝐺 from ℏ, 𝑐𝑐, and 𝑙𝑙𝐸𝐸2 . 

Dimensions: 

• [𝐺𝐺] = m3/(kg s2), 

• [ℏ] = kg m2/s, 

• [𝑐𝑐] = m/s, 

• [𝑙𝑙𝐸𝐸2] = m2. 

Now construct: 

 

𝐺𝐺 = 𝑓𝑓 
𝑐𝑐3𝑙𝑙𝐸𝐸2

ℏ
. 

 
Check that dimensions are correct: 

 

�
𝑐𝑐3𝑙𝑙𝐸𝐸2

ℏ � =
m3/s3 ⋅ m2

kg m2/s
=

m3

kg s2
. 



6 
 

 

7.3 Interpreta�on 

This shows: 

• 𝐺𝐺 is derived, not fundamental. 

• Its value depends on the structural scale 𝑙𝑙𝐸𝐸. 

• Gravity’s strength is set by pre-geometric informa�onal structure [11]. 

• The Planck length emerges from 𝑙𝑙𝐸𝐸, not vice-versa. 

7.4 Consequence 

If 𝐺𝐺 is derived, space�me is not fundamental. If space�me is not fundamental, E is real. 

This is the central insight of the theory. 

8. Space�me as a Shadow of E 

The emergent metric sa�sfies: 

 
𝑔𝑔𝜇𝜇𝜇𝜇(𝒙𝒙𝑆𝑆) = 𝒢𝒢𝜇𝜇𝜇𝜇[𝑇𝑇, (𝒙𝒙𝐸𝐸)adjacency]. 

 
Space�me is a geometric shadow of the nonlocal informa�onal structure [12]. 

9. Conclusion 

We have presented a modern formula�on of my dual-domain cosmology: 

• Mats are informa�onal units, not geometric patches. 

• Gravity is emergent from tension gradients. 

• Dark energy is uniform residual tension. 

• Infla�on is replaced by global upda�ng. 

• Newton’s constant is derived, 

 

𝐺𝐺 = 𝑓𝑓 
𝑐𝑐3𝑙𝑙𝐸𝐸2

ℏ
. 

 
• The Planck length is emergent, 
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𝑙𝑙Planck
2 = 𝑓𝑓 𝑙𝑙𝐸𝐸2 . 

 
• Space�me is a shadow of a deeper nonlocal domain. 
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