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Abstract

We report a remarkable correlation between crystal geometry and quantum anomalies in
tetragonal intermetallic compounds. A systematic search of the Materials Project database
(154,000+ entries) for materials with c¢/a ~ v/2 identifies 243 candidates, of which 69 ex-
hibit deviations < 0.5% from the target ratio. Strikingly, the top candidates—CeCosAs,
(deviation 0.027%), Eu(NiGe)s (0.068%), and Ca(SiRh)s (0.066%)—are independently doc-
umented in the literature as exhibiting anomalous quantum properties. This correlation
was predicted a priori by GER theory. The probability of the top five materials in a blind
database search all exhibiting exotic quantum properties by chance is estimated at p < 1076.
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1 Introduction

1.1 The Geometric Hypothesis

The Geometric Entanglement Resonance (GER) theory proposes that quantum coherence in
crystalline materials may be enhanced when structural parameters align with fundamental geo-
metric constants. The theoretical foundation rests on:
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1.2 The Prediction
GER theory predicts:
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Maximum enhancement (~ 38.2%) at perfect resonance c/a = v/2.

2 Results

2.1 Database Search Statistics

From 154,000+ entries in the Materials Project database:
e 4,743 tetragonal stable materials identified
e 243 materials with c¢/a within +2% of v/2
e 69 “excellent” candidates with deviation < 0.5%

e Best match: CeCogAsy with ¢/a = 1.41460 (deviation 0.027%)

2.2 Top Five Candidates

Rank Formula c/a Deviation &;¢;

1 CeCogAsy  1.41460 0.027% 38.2%
2 Sr(NiSb),  1.41466 0.031% 38.2%
3 Sm(CuSi)e 1.41342 0.056% 38.2%
4 Ca(SiRh)y 1.41328 0.066% 38.2%
5 Eu(NiGe)s 1.41326 0.068% 38.2%

2.3 Literature Verification
2.3.1 CeCo3Asy — Anomalous Kondo Lattice
Cheng et al. (2023) report:

e Kondo lattice coexisting with ferromagnetism — a rare phenomenon
¢ Enhanced anomalous Hall effect attributed to Berry curvature
e 4f bands observed at Fermi level via ARPES

e Coherence temperature 7" ~ 94 K
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2.3.2 Eu(NiGe); — Valence Fluctuation System

The EuNiy(Sij_,Ge, )2 system exhibits:
e Mixed-valence states: Eu fluctuates between Eu?t and Eu3™
¢ Quantum superposition of valence states

e Pressure tunability of valence state

3 Statistical Analysis

3.1 Probability Calculation

Let pga = probability a random material shows quantum anomalies ~ 0.03 (3%).
Probability that top 5 all show quantum anomalies:

P =pps=(0.03)°=24x10"" (3)

This is highly significant — the correlation is real.

4 Proposed Experiments

4.1 Pressure-Tuning of CeCo,As,

Pressure Expected ¢/a GER Prediction

0 GPa 1.4146 (= v/2) Maximum anomaly
5 GPa ~ 1.40 Reduced anomaly
10 GPa ~ 1.38 Suppressed anomaly

Key prediction: Departing from ¢/a = v/2 should suppress anomalous effective mass.

5 Conclusions

1. Blind database search identified materials with c/a ~ v/2
2. Top candidates independently documented as quantum anomalous
3. Statistical significance: p < 1076

4. Pressure experiments proposed to test causal link

“La geometria predice, i dati confermano.”
— 3D+3D Laboratory
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