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Abstract

This paper evaluates whether “sacred geometry”—privileged ratios, canonical angles, and harmonic
layouts—was intentionally encoded in ancient pyramid design, with emphasis on Egypt’s Old Kingdom
(Giza), and comparative notes from Nubia and Mesoamerica. We (i) define sacred geometry
operationally (predeclared targets tested against measurement uncertainty and simpler models), (ii)
review metrological and surveying frameworks (cubit/seked, stellar/solar methods), (iii) test claims (φ,
π, √2, √3; cardinal/stellar alignment; harmonic site grids; chamber acoustics), and (iv) propose a
preregistered research program using LiDAR/photogrammetry, error-aware reconstruction, statistical
model selection (AIC/BIC/WAIC), FEM/BEM acoustics, and simulation-based archaeoastronomy. We
include kill-criteria to prevent apophenia. The approach aims to distinguish intentional design codes
from emergent regularities of engineering and post-hoc numerology.

1. Introduction

Pyramids sit at the seam of cosmos and craft. Traditions ascribe symbolic and initiatory meanings to
their form; scholars debate whether observed patterns reflect intentional codes or the by-products of
practical building logics. We treat “sacred geometry” as a testable design hypothesis, not an article of
faith: a code exists if preregistered geometric targets outperform simpler baselines after accounting for
erosion, settling, and survey error.

Research question. Do measured geometries, orientations, layouts, and chamber acoustics of pyramids
fit predeclared sacred patterns—better than integer-seked or utilitarian models—under rigorous
uncertainty modeling?

2. Background

2.1 Metrology and design grammar
Ancient Egyptian builders used the royal cubit and seked (run per rise) to specify slopes. This
integer-friendly grammar can reproduce many elegant angles without invoking transcendental
constants. Nubian pyramids adopt steeper, more uniform slopes; Mesoamerican platforms encode
calendrical/astronomical schemas in stepped massing—distinct cultural codebooks.



2.2 Surveying and orientation
Old Kingdom pyramids are typically near-cardinal. Proposed orientation methods include circumpolar
star transits (simultaneous or equal-altitude) and solar/shadow techniques. Any claim of intentionality
must match the epoch-corrected precision and error structure predicted by a specific ancient method.

2.3 Acoustic and energetic claims
Interior spaces can act as cavity/Helmholtz resonators with measurable modal spectra and Q-factors.
We treat acoustic claims as physical boundary-value problems; EM claims are approached via Maxwell
solvers if warranted by geometry and materials.

3. Operational Definition of “Sacred Geometry”

A sacred design code is present if, after preregistration:
• Target ratios/angles/layouts (e.g., √2, √3, φ, rational sekeds; specific stellar azimuths) are predicted in
advance, and
• Fit observed data better than (∆AIC ≥ 4) simpler alternatives (integer-seked, unconstrained
orientation, ad-hoc layout), and
• Effects survive uncertainty propagation, cross-validation across faces/edges/chambers, and
multiple-hypothesis correction.

4. Hypotheses, Predictions, and Kill-Criteria

H1 — Proportional Design.
Claim: Pyramid slopes and perimeter/height relations intentionally target canonical ratios (seked
integers; √2/√3; π-proximate; φ).
Predictions: Model selection favors preregistered targets; bootstrap CIs exclude rival fits.
Kill-criteria: If any simpler model ties/beats sacred targets within ∆AIC ≤ 2 across bootstraps → reject
H1 for that monument.

H2 — Intentional Orientation.
Claim: Azimuths reflect a specific surveying method (e.g., circumpolar star transit) with
epoch-appropriate residuals.
Predictions: Residual distribution matches simulated method; null (uniform noise) is inferior.
Kill-criteria: Null within ∆AIC ≤ 2 or mismatched residual structure → reject H2.

H3 — Harmonic Site Layout.
Claim: Inter-monument distances at a complex conform to a modular grid tied to the royal cubit and
harmonic ratios.
Predictions: 2D spectral/lattice analysis detects significant periodicities; unit cell aligns with cubit
distributions.
Kill-criteria: No significant periodicities after FDR control → reject H3.



H4 — Tuned Chamber Acoustics.
Claim: Chamber geometry/materials yield high-Q modes near predicted bands and include features that
enhance resonance beyond ventilation/structural needs.
Predictions: Measured impulse responses and mode shapes (FEM/BEM) match tuned designs.
Kill-criteria: Modes/Q indistinguishable from utilitarian controls → reject H4.

H5 — φ Skepticism.
Claim: Golden-ratio encodings are frequently over-claimed.
Prediction: After preregistration and multiplicity control, φ rarely beats rational/seked models.
Kill-criteria: φ fails FDR-controlled tests → mark φ-encoding as unsupported.

5. Methods

5.1 Data acquisition and reconstruction
• TLS LiDAR + photogrammetry; GNSS/total station control.
• Plane reconstruction of lost casings via robust regression; erosion/settling models to infer intended
geometry.
• Uncertainty budgets per edge/face/chamber; Monte Carlo propagation.

5.2 Proportional tests
• Candidate sets: {seked integers; low-order rationals; √2, √3, φ; π-proximate perimeter/height}.
• Modeling: AIC/BIC/WAIC; k-fold CV across faces; Bayesian model averaging as sensitivity.
• Robustness: Vary reconstruction priors; report Bayes factors and frequentist metrics.

5.3 Orientation & archaeoastronomy
• Azimuth estimation: Face-normal fits; horizon and refraction correction.
• Sky simulation: Precession/proper motion; plausible stellar pairs; Monte Carlo survey noise.
• Comparison: Likelihood of observed residuals under each method vs. null.

5.4 Site layout analysis
• Plan spectra: 2D Fourier of site coordinates; Hough transforms for preferred bearings.
• Unit inference: Grid search around plausible cubit values; evaluate with information criteria.

5.5 Acoustics
• Field: Log sine sweeps; multi-mic arrays; compute T30, EDT, C50, C80, Q, modal frequencies.
• Model: FEM/BEM with limestone/granite parameters; boundary losses calibrated by field data.
• Comparators: Control volumes (same size/volume, non-sacred shapes).

5.6 Statistics, preregistration, and sharing
• Preregister targets, models, thresholds; publish code/data; blind model-fit stage where feasible.

6. Anticipated Results



Supportive: Canonical ratios outperform seked-only baselines; orientation residuals match a specific
stellar method; site grids show cubit-linked periodicities; chambers exhibit high-Q, predicted modes.
Null/mixed: Integer sekeds explain slopes; φ/π claims fail multiplicity control; orientations compatible
with generic survey error; acoustics utilitarian.
Interpretation: Positive results indicate sacred geometry as design code; mixed results imply plural
causation (ritual + engineering); nulls refine historical reconstructions and curb apophenia.

7. Discussion

Engineering–symbolism duality
Elegant ratios often reduce labor (repeatable course setting, predictable loads). Codes most likely to be
intentional are those also useful to surveyors and masons.

Cross-cultural notes
Nubian slopes and Mesoamerican calendrical massing show distinct rule sets. Avoid porting Egyptian
codes across cultures without evidence.

Limitations
Loss of casing stones, later restorations, quarrying, and subsidence complicate inference; some
acoustic/EM effects may be sensitive to now-changed boundary conditions.

8. Ethics & Community Partnership

Work with local authorities; non-invasive surveys preferred; share open data while protecting sites.
Avoid colonial framings and over-universalizing a single “sacred code.”

9. Conclusion

A preregistered, error-aware program can adjudicate sacred-geometry claims in pyramids. Whether
results confirm or constrain, the outcome sharpens our understanding of how ancient builders bound
cosmos, measure, and meaning into stone.

10. Figures & Tables (placeholders)

Figure placeholders
Fig. 1. Seked vs. canonical ratio families; angle relationships.
Fig. 2. Orientation residuals vs. simulated stellar methods (epoch-corrected).
Fig. 3. Site-plan spectra and inferred modular grid (royal cubit candidates).
Fig. 4. Chamber acoustic mode shapes (field vs. FEM/BEM).



Table placeholders
Table 1. Model set, priors, and kill-criteria.
Table 2. Measurement uncertainty budgets and reconstruction parameters.

11. Lay Summary (PartumPress)

We scan the stones, model the sky they saw, and listen to the rooms they built. If sacred patterns
survive tough, preregistered tests, the code is real; if not, we honor the builders by learning what they
actually did.
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