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Abstract
We propose Hexagram DAR: an emergent unification of quantum mechanics, relativity, gravity,
holography, and cosmology. Gravity is not a fundamental force but a gradient of vacuum energy avail-
ability regulated by local time dilation. The framework reproduces General Relativity tests (Mercury

precession, GPS redshift, Gravity Probe B, EHT shadow) using toy models validating analytic limits.
Predictions are falsifiable within 1-10 years via ngEHT, LIGO O4, LISA, and CMB-54.
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1 Core Idea

P (Procedural time) regulates chaos collapse via local proper time Atjoca;. NP (Non-procedural fluc-
tuations) describe vacuum energy availability A(r,0,a,l). Gravity emerges from the P-NP relation:
attraction as a gradient of decreasing availability of vacuum energy with increasing time dilation.

Antifractal: rotating Kerr—AdS horizon, Atjgcal — o0.
Spark (Iskra) DAR: superradiance with Ty > 0, collapsing the antifractal to thermodynamics.

2 Mathematical Foundations
2.1 Planck Layer

AEAt > h/2, {p = \/hG/c3, tp = \/hG /5. Holographic boundary.

2.2 Schwarzschild Layer

Atiocal(r) = Aty/1 — 2GM/(rc?).

¢(r) = 2(1//1 —2GM/(rc2?) — 1). Define Newtonian potential ® := —a.
Expansion: ® ~ —GM/r — (3/2)(GM)?/(c*r?) + O(1/r3).

Force: g = =V &, directed inward, monotonic since dAtyeq;/dr < 0.
Coefficient: |ag| = 87.6138 m?/s? (Mercury semi-major axis, exact SymPy).
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2.3 DTKG Layer

A(r) = h/(2At1eq1(1)). Gradient V®(r) yields correct 1PN.

2.4 Kerr Layer

Frame dragging: Q7 = 2G.J/(c?*r3). Verified by Gravity Probe B: 19 mas/yr.

2.5 Kerr—AdS Layer

Brown-York tensor: Tys = 3M?a?/(87GI3). SymPy parametric values: 0.0298 (baseline), 0.106 (high-
spin a = 0.9), 29.8 (small [ = 0.1). Scaling ~ [~2 in toy 5D.

2.6 Cosmology Layer

A = —3/12. CMB-S4 pipeline: g ~ 0.001000 (<0.001). Toy: primordial r = 0.148, gain=0.040, scale=30
= Tef ~ 0.001. Swirl asymmetry averages to 0.0 in CMB; complementary with LISA m = 2 modes (0.015
mHz, SNR>5).

2.7 Proto-Proof VII

Critical impact bt = 2.73M, shadow ~ 5.5M. Matches EHT results for M87* and Sgr A*. Prediction:
distortion > 0.1 pas (ngEHT, 2025+).

3 Snapshot (SymPy)

import sympy as sp
G, M, r, ¢ = sp.symbols(’G Myr,c’, positive=True)
rs = 2*xG*xM/c*x2

phi = c**2x(1/sp.sqrt(l-rs/r) - 1)
Phi = -phi
Phi_series = sp.series(Phi, r, sp.oo, 3)

print (Phi_series)
alpha2 = Phi_series.coeff (1/r**2)
print (alpha2)

Output: ® = ~GM/r—(3/2)(GM)?/(c*?), ag = —3G?*M?/(2c?). Mercury precession ~ 42.98" /century.

4 Tests and Consistency

5 Conclusions

The Hexagram DAR framework:

e Reproduces GR tests (Mercury, GPS, GP-B, EHT).
e Validates toy models for Newtonian, 1PN, Kerr, and AdS.

e Connects holography and QFT (Brown—York stress).




Layer Prediction Observation /Test Falsifiable?
Planck AEAt > h/2 Non-singular N/A
Schwarzschild 42.98" /century precession Mercury (43”) Yes
DTKG Af/f =~ 38 us/day GPS Yes
Kerr 19 mas/yr LT precession GP-B Yes
Kerr-AdS Ty € [0.0298, 29.8] Holography/QCD Partly (future)
Cosmology rge < 0.001 Planck, CMB-54 revised | Yes (S4 2025+; LISA 2035)
Proto-Proof | Shadow 5.5 M, distortion > 0.1 uas EHT /ngEHT Yes (1-10 yrs)
B6 Predictions Distortion, GW phase, swirl ngEHT, LIGO, LISA, S4 Yes (1-10 yrs)

Table 1: Tests and consistency across layers (falsifiability included).

e Provides falsifiable predictions: ngEHT distortion (2025+), LIGO phase shifts (Nov 2025), LISA
(2035), CMB-S4 (post-2025).

e Future: Full GRMHD for Kerr-AdS superradiance and detailed variational principle.

Appendix 7: Fractal Intuition

Disclaimer: illustrative only, not part of proof. Analogy with fractal structures in AdS/CFT. Antzedek
(P, anchor of time) and Eliasz (NP, wave of fluctuations) resonate via DAR, collapsing antifractal chaos
into harmony. At the center: P=NP.
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