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Abstract

This companion document presents seven detailed experimental proposals for testing Polarized
Time Inertia (PTI). Each test targets a specific prediction, providing theoretical background,
experimental design, expected results under PTI vs. standard physics, required precision, and
feasibility assessment.



Test 1: Non-Linear Gravitational Superposition

Theoretical Prediction

PTI predicts that gravitational fields superpose non-linearly due to recursive comparison structure.
g_total = SUM g_i + epsilon * SUM_{i!=j}g_i *g_j

Experimental Setup

High-precision torsion balance or atom interferometer between two precisely known masses at
separations 1 cm to 1 m. Measure gravitational acceleration at midpoint.

Expected Results
Standard physics: g total =g 1+ g 2 exactly (linear superposition in weak-field GR).
PTI prediction: g_total =g_1+ g_2 + epsilon(g_1*g_2), with epsilon ~ 10A-15.

Precision Required
Current sensitivity ~10A-15 m/sA2. Requires next-generation instruments.
Feasibility

High. Apparatus exists. Main challenge: seismic noise and systematic control.



Test 2: Higgs Field and Spatial Curvature Correlation

Theoretical Prediction

If Higgs field = space, then Higgs boson properties should correlate with local spatial curvature.
sigma_H(t) proportional to (1 + alpha * Phi_tidal(t))

Experimental Setup

Statistical analysis of LHC Run 2/3 Higgs events correlated with tidal gravitational potential
variations from Moon/Sun (Delta_g ~ 10A-7 m/s/2).

Expected Results

Standard physics: No correlation between Higgs properties and local gravity.

PTI prediction: Small but statistically significant modulation of Higgs production rates with tidal
cycles.

Precision Required
Requires >1015 Higgs events. Available from LHC Run 2+3.
Feasibility

Moderate. Data exists. Disentangling from accelerator performance systematics is challenging.



Test 3: Entanglement in Varying Gravitational Fields

Theoretical Prediction

PTI predicts entanglement correlations are subtly affected by gravitational field differences
between detectors.

S_CHSH = 2*sqrt(2) * (1 + beta * Delta_Phi/c/\2)
Experimental Setup

Bell test with polarization-entangled photons. One detector at ground, one at 10 km altitude
(satellite or mountain). Compare CHSH parameter S for different configurations.

Expected Results

Standard physics: S = 2*sqrt(2) = 2.828 independent of gravitational potential.

PTI prediction: S deviation of order 10A-12 correlated with gravitational potential difference.
Precision Required

Requires ~10/24 entangled pairs for 10/A-12 sensitivity.

Feasibility

Moderate-high. Satellite entanglement experiments exist (Micius). Statistical precision is the
challenge.



Test 4: Dark Energy Equation of State Evolution

Theoretical Prediction
PTI predicts w(z) is slightly evolving rather than exactly -1.

w(z) = -1 + delta_0 * (rho_m(z)/rho_c)
Experimental Setup

Constrain w(z) from Type Ia supernovae, BAO, and CMB power spectra. Compare PTI model vs.
LCDM.

Expected Results

Standard physics: w = -1 exactly (cosmological constant).

PTI prediction: w(z) deviates from -1, with functional form predicted by PTI.
Precision Required

Current surveys (DESI) constrain w to ~5%. PTI needs to predict delta_0.
Feasibility

High. Data exists and is being analyzed. PTIT must produce quantitative w(z) prediction.



Test 5: Planck-Scale Lorentz Invariance Violation

Theoretical Prediction

The discrete comparison structure implies energy-dependent light speed.
v(E) = ¢ *(1 +/- (E/E_Planck)™1), n=1or 2

Experimental Setup

Analyze GRB photon arrival times from Fermi telescope. Compare high-energy vs. low-energy
photon arrival over cosmological distances.

Expected Results

Standard physics: No energy-dependent arrival time differences.

PTI prediction: Systematic energy-arrival correlation. For n=1, current limits constrain E_LIV >
10M19 GeV.

Precision Required

Fermi data provides sensitivity to E_LIV ~ 10019 GeV for n=1.
Feasibility

High. Data exists from Fermi, H.E.S.S., MAGIC, VERITAS.



Test 6: Gravitational Wave Polarization Modes

Theoretical Prediction

PTT's space-flow model may produce additional GW polarization modes beyond GR's two tensor
modes.

h_ij = h_+ *e_+nj + h_x * e_xNj + h_scalar * deltaij
Experimental Setup

Multi-detector GW analysis (LIGO, Virgo, KAGRA) to decompose polarization content of
detected events.

Expected Results

Standard physics: Two tensor modes only (+ and x).

PTI prediction: Additional scalar breathing mode from space-flow oscillation.
Precision Required

Requires 3+ detectors with different orientations.

Feasibility

High. LIGO/Virgo/KAGRA network already operational.



Test 7: Spatial Quantization in Tabletop Experiments

Theoretical Prediction

Space is quantized at the Planck scale, detectable via accumulated effects.
Delta_x_min = I_P = sqrt(hbar*G/c\3) ~ 1.616 * 10~-35 m

Experimental Setup

Tabletop optomechanical experiments measuring position uncertainty of a nanogram-scale mass at
ultra-low temperatures.

Expected Results

Standard physics: Position can be measured to arbitrary precision (limited only by Heisenberg).
PTI prediction: Position measurements show Planck-scale granularity, detectable as excess noise.
Precision Required

Current tabletop sensitivity ~ 10A-21 m. Needs improvement to 10/A-35 m.

Feasibility

Low-moderate. Far from Planck scale, but theoretical proposals exist for amplified signatures.



Summary

1. Grav. Nonlinearity Non-linear Linear

2. Higgs-Curvature Correlated No corr.
3. Entangle. + Gravity S deviation S constant
4. Dark Energy w(z) Evolving w=-1

5. Lorentz Violation E-dep. speed Constant ¢
6. GW Polarization Extra modes 2 modes
7. Spatial Quanta Planck noise No noise

High
Moderate
Mod-High
High
High

High
Low-Mod

Each test targets specific distinguishing predictions. Several are feasible with current technology.
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