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Status: PRE-REGISTERED PREDICTIONS

Executive Summary

The 3D+3D framework makes specific, falsifiable predictions that can be tested with current and upcoming
experiments. This document catalogs all predictions with explicit falsification criteria, organized by

experimental facility and timeline.

1. Precision Tests of Derived Constants

1.1 Fine Structure Constant

Prediction o' =o¢*%*—1/¢=137.050

Current value 137.035999084(21)

Discrepancy 0.01%

Falsification If

Test Atomic physics precision measurements
1.2 Weinberg Angle

Prediction sin’d W = (3—)/6 = 0.2303

Current value 0.23121 + 0.00004 (MS-bar at M_7Z)

Discrepancy 0.4%

Falsification If precision confirms >0.5% deviation

Test FCC-ee, CEPC, ILC (future colliders)




1.3 Strong Coupling

Prediction

o s(M_Z) = 1/(2¢*) = 0.1180

Current value

0.1179 £ 0.0010

Discrepancy 0.1%
Falsification If future measurements deviate >1%
Test LHC, lattice QCD

2. Higgs Sector Predictions

2.1 Higgs Mass Precision

Prediction

m_H=ve/nm=126.8 GeV

Current value

125.25+0.14 GeV

Discrepancy 1.3%

Interpretation Discrepancy consistent with radiative corrections
Falsification If radiative corrections don't account for 1.5 GeV difference
Test HL-LHC precision measurements

2.2 Higgs Self-Coupling

Prediction A H=0¢%(2n*) =0.133

SM value ~0.129

Discrepancy 3%

Falsification If measured A H <0.12 or > 0.15

Test HL-LHC, FCC-hh (di-Higgs production)




2.3 Higgs Trilinear Coupling

Prediction K A=A 3D3D/A_ SM=1.03 £0.02
Current constraint 0.1 <x A<23(95% CL)

Test precision needed o(k 1) <0.05

Test HL-LHC (2030s), FCC-hh

3. CKM Matrix Predictions

3.1 CP-Violating Phase (HIGHEST PRECISION!)

Prediction & CKM = n/gp* = 68.75°
Current value 68.8°+3.5°

Discrepancy 0.07%

Falsification If future measurements show
Test Belle II, LHCb Upgrade II

3.2 Cabibbo Angle

Prediction A =3/(12+¢) = 0.2203

Current value 0.2243 £ 0.0008

Discrepancy 1.8%

Falsification If Cabibbo anomaly persists and exceeds 36 from prediction
Test Kaon physics, nuclear beta decays

3.3 V_ub/V_cb Ratio

Prediction V_ub/V_cb=1/¢>=0.0902




Current value 0.093 + 0.005

Discrepancy 3%

Falsification If ratio measured outside [0.08, 0.10]
Test Belle II (semileptonic B decays)

4. Neutrino Sector Predictions

4.1 Mass-Squared Difference Ratio

Prediction

Am?i/Am?s = 1/(3¢°) = 0.0301

Current value 0.0307 £0.0010

Discrepancy 2.1%

Falsification If ratio measured outside [0.028, 0.033]

Test JUNO, DUNE, Hyper-Kamiokande
4.2 Reactor Angle 013

Prediction 013 = arctan(1/¢*) = 8.30°

Current value 8.57°+0.12°

Discrepancy 3.1%

Falsification If 013 measured outside [8.0°, 8.8°]
Test Reactor neutrino experiments

4.3 Sum of Neutrino Masses

Prediction

Xm v =60 meV (normal hierarchy)

Current limit

<120 meV (Planck 2018)




Falsification If¥m_v <50 meV or > 80 meV

Test Euclid, CMB-S4, KATRIN

4.4 PMNS CP Phase

Prediction & _PMNS = 3m/* = 206°

Current value 195° £ 50°

Discrepancy Consistent within errors

Falsification If & PMNS measured outside [180°, 230°]
Test DUNE, T2HK, ESSnuSB

5. Cosmological Predictions

5.1 Dark Energy Density

Prediction p A= (p\/2 x M2 PI x H% = 2.87x10% GeV*
Current value (2.80 £ 0.07)x10* GeV*

Discrepancy 2.5%

Falsification If p_A measured outside [2.7, 3.0]x10%7 GeV*
Test Euclid, DESI, Rubin LSST

5.2 Equation of State w

Prediction w = —1 (exact cosmological constant)
Current value -1.03+0.03
Falsification If

Test Euclid, DESI DR5




5.3 Hubble Tension Prediction

Observation Ho_late/Ho_early ~ 1.083 = 13/12

Interpretation Factor 1/12 may arise from 12 = 3x4 sector counting
Status Speculative — NOT FROZEN

Test JWST, gravitational wave standard sirens

6. Galactic Scale Predictions (Dark Matter Replacement)

6.1 Galaxy Rotation Curves

Prediction v_flat= \/(G_eff x M_baryon) with screening
Key parameter Characteristic velocity ~90 km/s

Test dataset SPARC (175 galaxies)

Current status 33 km/s RMS with 0 free parameters
Falsification If RMS exceeds 50 km/s on extended samples
Test WALLABY, MeerKAT surveys

6.2 Gravitational Lensing

Prediction Lensing mass = Baryonic mass x geometric factor
Test dataset SLACS (strong lensing)

Current status 7.3c detection of predicted signal

Falsification If lensing requires particle DM halo

Test Euclid weak lensing, Roman Space Telescope




6.3 Cosmic Web Structure

Prediction

Characteristic scale A1z = 0.856 Mpc

Physical origin

Golden ratio ladder A, = k2 X @2

Test dataset

DESI DR1

Current status

3.360 detection

Falsification

If no peak at i3 in completed survey

Test

DESI DRS, Euclid spectroscopic

7. Pulsar Timing Array Predictions

7.1 Gravitational Wave Background

Prediction Phase coherence at frequencies related to ¢-ladder
Key frequency f o= 1/(year x )
Test dataset NANOGrav 15-year

Current status

Suggestive correlation (not definitive)

Falsification

If GWB spectrum purely stochastic

Test

NANOGrav 20-year, EPTA, PPTA

8. Particle Physics Beyond SM

8.1 No New Particles Below Compactification Scale

Prediction No new gauge bosons (Z', W') below ~10 TeV

Rationale 6D geometry determines spectrum; no extra states

Falsification Discovery of Z' or W' at LHC or future collider




Test

HL-LHC, FCC-hh

8.2 Fourth Generation Exclusion

Prediction N_gen =3 EXACTLY (topological)
Falsification Discovery of 4th generation fermion
Test LHC direct searches, precision EW fits

8.3 Proton Lifetime

Prediction Proton stable (B-L conserved in 6D)
Current limit T_p> 10 years

Falsification Observation of proton decay

Test Hyper-Kamiokande, DUNE

9. Timeline Summary

Near-Term (2024-2027)

Experiment Prediction Tested Expected Precision
Belle I & CKM, V_ub/V_cb 1°on 8 CKM

LHCb Upgrade CKM matrix elements Sub-percent

DESI DR3 Cosmic web Ai3 5o detection possible
Euclid Early Weak lensing First constraints

Medium-Term (2027-2032)

Experiment Prediction Tested

Expected Precision

HL-LHC A H, m_H precision

5%onA H




Experiment Prediction Tested

Expected Precision

DUNE & PMNS 10° precision
JUNO Am? ratio 0.5% precision
Euclid Full p_A, W 1% onw

Long-Term (2032+)

Experiment Prediction Tested Expected Precision
FCC-ee sin’d_ W, a 10~ level
FCC-hh A H 5% precision

Einstein Telescope GW stochastic background

10. Critical Falsification Summary

The theory is FALSIFIED if ANY of the following occur:

Level 1: Immediate Falsification
1. Discovery of 4th generation fermion
2. Proton decay observed
3. Z'or W' discovered below 10 TeV

4. 6 CKM measured outside [66°, 71°]

Level 2: Strong Tension
1. o' deviates >0.05 from 137.050
2. Xm_v measured < 50 meV
3. w#—1 confirmed at >5¢

4. No cosmic web peak at i3

Level 3: Requires Revision

1. sin*0_W precision exceeds 0.5% discrepancy

2. Higgs self-coupling kA outside [0.95, 1.10]



3. PMNS 0:s outside [7.5°, 9.0°]

11. Conclusions

The 3D+3D framework makes specific, quantitative, falsifiable predictions across:

e Particle physics: Gauge couplings, Higgs sector, CKM/PMNS matrices
e Cosmology: Dark energy, neutrino masses, cosmic structure

e Astrophysics: Galaxy rotation, gravitational lensing

Unlike many BSM theories, we provide:

e Explicit numerical predictions (not just limits)
e Zero free parameters (all values derived)

e Clear falsification criteria (not ad-hoc adjustments)

The next 5-10 years of experimental data will decisively test this framework.

"Non facciamo le cose a meta!"

3D+3D Laboratory
Abbiategrasso, Italy
December 27, 2024



