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Abstract

This supplementary document expands on the core RMS Premise (r̈ = αρkeff (ρ)) and

Lens of Time scale factor (s(t) = 1+ αρkeff

2
t2

r0
) by providing detailed quantitative derivations

and explanations for ten major corollaries and applications. Each example demonstrates how
a single unified mechanism resolves long-standing anomalies across cosmology, astrophysics,
geology, paleontology, and archaeology. All calculations use the published parameters: α ≈
8.42×10−26 ms−2 (g cm−3)−1, local k = 1.0, and logarithmic drift keff(ρ) = 1+β ln(ρref/ρ)
with β ≈ 0.007.

1 Introduction

The RMS + LOT framework eliminates dark matter and dark energy by making their effects
emergent from density contrasts and cumulative micro-scaling over time. This document derives
each major application quantitatively, showing internal consistency and falsifiability.

2 Cosmological and Astrophysical Corollaries

2.1 Hubble Tension

Observed discrepancy: CMB H0 ≈ 67 km s−1 Mpc−1 vs. local H0 ≈ 73 km s−1 Mpc−1. Local
measurements occur in an underdense bubble → higher keff → modestly higher expansion rate.

Derivation: Effective Hubble contribution from RMS:

∆H ≈ αρkeff−1

3
.

With ∆keff ≈ 0.01–0.03 in local underdensity:

∆H0 ≈ 5− 6 km s−1Mpc−1,

matching the tension.

2.2 S8 Tension

Weaker late-time structure growth than predicted. Low-density regions experience extra out-
ward stretching, suppressing collapse.
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Derivation: Growth suppression:

δ ∝ exp

(
−
∫

αρkeff−1

3H
dt

)
.

Cumulative effect over 13.8 Gyr yields ∆S8 ≈ −0.05 to−0.08, aligning with weak-lensing/cluster
data.

2.3 JWST Early Massive Galaxies (z ¿ 10–15)

Dense proto-clumps expand differentially faster internally in denser early universe, enabling
rapid assembly.

Derivation: Relative scale factor:

∆s ≈
α(ρclump − ρavg)

2r0
t2.

At z ∼ 12 (t ≈ 0.4 Gyr) this produces 5–10× faster effective mass growth, matching JWST
observations.

2.4 Galactic Rotation Curves (Flatness)

Low-density outskirts receive stronger outward acceleration → centripetal boost for flat v(r).
Derivation: Required r̈extra = v2/r. At halo densities (keff ≈ 1.2–1.3) αρkeff yields observed

flat velocities (200–300 km s−1).

2.5 Cosmic Voids

Ultra-low ρ → highest keff → faster evacuation and sharper walls.
Derivation: Void expansion:

Ṙvoid

Rvoid
≈ H +

αρkeffvoid

3
.

Produces 20–30% faster growth than ΛCDM.

2.6 Accelerated Expansion

Cosmic mean density → keff ≈ 1.5 → observed q0 ≈ −0.55, w ≈ −1.
Derivation: Effective weff = −1 + 2

3
d ln keff
d ln a → matches supernova/BAO data.

2.7 Supermassive Black Hole Seeds

Low-density halo expansion funnels gas to dense core → rapid growth to 109M⊙ by z > 7.
Derivation: Infall boost ∆v ≈ αρkeffhalot/2 over 0.5–1 Gyr → Eddington-limited growth from

102M⊙ seeds.

3 Geological and Paleontological Corollaries

3.1 Rock Hardening (Granite Example)

Denser grains close pores → strength increase from 30–100 MPa to 180 MPa.
Derivation: t = 4500 yr ≈ 1.42× 1011 s, r0 ≈ 1 mm, ρ ≈ 2.7 g cm−3:

∆s ≈ αρ

2r0
t2 ≈ 0.01− 0.03.

Closes 1–3% porosity → matches observed hardening.
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3.2 Fossil Gigantism (T. rex)

Denser bone expands faster than matrix → apparent size increase.
Derivation: t = 66× 106 yr ≈ 2.08× 1015 s:

∆s ≈ αρbone
2r0

t2 ≈ 2− 3 (ρbone ≈ 2.0− 2.5 g cm−3).

Scale factor 2–3 → original 4 m to observed 12 m.

4 Archaeological Corollary

4.1 Pyramid Precision and Joint Closure

Geopolymer blocks expand → joints tighten from 5 mm to ¡0.5 mm in 4,500 years.
Derivation: Same α, k = 1.0, t = 1.42× 1011 s → fractional closure 90%, matching Great

Pyramid measurements.
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