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1. Quantum Gravity Test (Micro-Black Holes or Cosmology)

« Proof Needed: Observation or precise measurement of phenomena where both QM
and GR are equally relevant, validating the ToE’s mathematical structure at the Planck
scale.

« Details Required: Confirmation of a quantum gravity signature in GW astron-
omy (e.g., predicted GW echoes at black hole horizons, suggesting discrete spacetime
structure), or a non-singular structure for the Big Bang (e.g., a cosmic bounce).

2. Derivation of Standard Model (SM) Parameters

« Proof Needed: The ToE must derive (not merely assume or fit) the fundamental SM
constants from its underlying principles.

. Details Required: Exact calculation of all 18 SM parameters (e.g., the fine-
structure constant «, and all quark/lepton masses) from a single set of ToE parameters
(like the END parameters 7,7, N¢, d, k).

3. Complete Resolution of the Dark Matter (DM) Problem

« Proof Needed: Definitive empirical confirmation that DM is either a new particle
predicted by the ToE or an emergent modification of gravity.

« Details Required: If emergent: Confirmation of a universal acceleration scale
(e.g., the v parameter in galaxy dynamics) that precisely fits all galaxy rotation
curves without WIMP DM, alongside continued null results in WIMP direct detection
experiments.

4. Precise Dark Energy (DE) Dynamics

« Proof Needed: Measurement of the dark energy equation-of-state (w) that matches
the ToE’s prediction for its nature (e.g., true cosmological constant or dynamical field).

. Details Required: Confirmation that w is not exactly —1 (e.g., w = —0.997) and
shows a predicted evolution or decay rate over cosmic time (e.g., 0.1% per Gyr),
resolving tensions like the Hubble constant discrepancy (Hp).

5. Neutrino Mass and Mixing Prediction

« Proof Needed: Confirmation of the absolute neutrino mass scale and the specific value
of the CP-violating phase (dcp).



« Details Required: Precise measurement matching the predicted Normal Hierarchy
(¥m, ~ 0.06 eV) and the maximal CP-violating phase (dcp ~ 270°).

6. Resolution of the Quantum Measurement Problem

« Proof Needed: Empirical evidence replacing the arbitrary QM wavefunction collapse
postulate with a deterministic physical mechanism.

« Details Required: Confirmation of a universal deterministic collapse threshold
(7) in large-scale quantum experiments (e.g., matter-wave interferometry exceeding 10*!
atoms), showing coherence loss at the predicted energy density/action scale.

7. Electroweak Precision Test (Z Boson)

« Proof Needed: The ToE must replicate SM predictions in high-energy physics with
higher precision, allowing for only predicted, subtle deviations.

. Details Required: Measurement of the Z boson mass (Mz) and width (I'z) that
matches the ToE’s prediction (e.g., within 2 MeV precision) after accounting for any
node-lattice induced energy shifts (AMz) or decay width modulations (AT).

8. Absence of Unpredicted New Particles

« Proof Needed: Confirmation of a ”particle desert” by failing to detect new funda-
mental particles (like SUSY partners or extra gauge bosons) below predicted energy
thresholds.

« Details Required: Continued null results in LHC searches for particles like Super-
symmetry (SUSY) partners or heavy Z’ bosons up to the multi-TeV scale, with the ToE
correctly predicting the discovery of any subtle, low-mass lattice resonances (e.g.,
1.2 TeV).

9. Modified Gravity Signature (Neutron Stars/Compact Objects)

« Proof Needed: Observation of GR deviations in extreme density environments, con-
firming the ToE’s corrections to spacetime curvature.

. Details Required: Measurement of neutron star radii and structure (e.g., using
NICER) that validates the predicted torsion-induced repulsion or a predicted re-
duction in neutron star radius (e.g., ~ 9.7%).

10. Consistency with CPT and Lorentz Invariance

« Proof Needed: The ToE must demonstrate that any underlying discrete structure
does not violate fundamental symmetries at observable energy scales.

« Details Required: High-precision tests confirming that C,P, and T symmetry are
conserved (except where required, like CP in the neutrino sector), and that the speed
of light remains constant (Lorentz Invariance) for all particles and fields, including
gravitational waves.



