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Abstract

This document updates and refines the predictions of the 3D+3D discrete spacetime theory for observational
tests over the period 2025-2030. Following the theoretical advances in Papers XL-XLIII, which established the
geometric constraint R S=R_T"{1/In R_T} linking the temporal ratio T>/Ts — ¢ and spatial ratio As/A> — e,
we now have one fewer free parameter and tighter predictions. We present updated forecasts for: (1) Euclid
Space Mission strong lensing (DR1 ~2026-2027), (2) WALLABY HI survey rotation curves (2025-2027), (3)
NANOGrav/IPTA pulsar timing (15-20 year datasets), (4) DESI cosmic web structure (DR 1 available, DR2
~2025), and (5) Gaia DR4 Milky Way dynamics (~2026). For each observable, we provide central predictions,

uncertainties, falsification criteria, and expected detection significance.

Key Update: The ¢-e¢ geometric constraint (Paper XLIII) now predicts that improved measurements of T2/Ts
and As/A2 must converge to the constraint curve R S=R_T"{1/In R _T}. Any deviation >5c from this curve

would falsify the 6D geometric origin.

1. Executive Summary: What Has Changed Since November 2025
1.1 Theoretical Advances

Paper Discovery Impact on Predictions

XL As/A2 = e from moduli stabilization Spatial ratio now derived, not fitted

XLI M_ crit derivation from first principles Critical mass now parameter-free
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Paper Discovery

Impact on Predictions

XLII ¢™{1/In @} = e bridge identity

Links temporal and spatial sectors

XLIII Unified geometric origin from R_{AB}

Constraint is a theorem, not phenomenology

1.2 Parameter Count Update

Parameter Before XLIIIT After XLIIT

A2 Empirical (calibration) Empirical (calibration)
As/h2 Empirical (~2.72) Derived = e

T2/Ts Empirical (~1.58) Constrained — ¢
M_crit Derived from A Derived from A

Free ratios 2 1 (+ constraint)

1.3 Key Predictions Summary

Observable Prediction Precision Timeline Survey Status

As/h2 2.7183 = 0.05 1.8% NOW- SPARC+WALLABY TESTABLE
2026 NOW

T2/Ts 1.618 + 0.05 3% 2026-2028  NANOGrav 20yr Awaiting

Constraint test R S=R T*{1/In 2% 2027-2028  Combined Awaiting

R T}

Einstein radius 25% at M_crit 3% 2026-2027  Euclid DR1 Awaiting

deficit

Cosmic web Ais 0.86 Mpc 5% NOW DESI DR1/DR2 TESTABLE

NOW

2. Fundamental Constants and Scales

2.1 Core Parameters (December 2025 Best Values)

Compactification Radii:



L.=15.14031ly=(1.43+0.03) x 10" m
L:=9.6+0.21y=(9.08 = 0.19) x 10 m

Temporal Periods:

T>.=30.0+0.6 yr
T:=19.0+ 04 yr
T2/T3=1.579 £ 0.05 (observed) — ¢ = 1.618 (asymptotic)

Spatial Breathing Scales:

A2 =4.30 £+ 0.15 kpc (fundamental, from SPARC)
As=11.7 £ 0.8 kpc (derived: A3 = ¢ X A2)
s = 11.7 kpc (coincides with As for this harmonic)

Harmonic Progression (Golden Ratio):

Ve

An = A2 X 0"(n-2)

M = A2/ = 2.66 kpc

A2 = 4.30 kpc (fundamental)
Az =Dk X @ =6.96 kpc
A=A x @*=11.26 kpc
As=h2 x @*>=18.2 kpc

Ms =2 x @' = 856 kpc = 0.86 Mpc (cosmic web)

\

Critical Masses:

M crit(A2) =(2.43 £0.31) x 10" MO (dwarf/spiral transition)
M _crit(As) =(1.07 £ 0.14) x 10" MO
M_crit(As) = (1.80 £ 0.23) x 10" MO (SLACS lensing)

2.2 Derived Quantities from Geometric Constraint

From the constraint R S=R _T"{1/In R _T}:

Scaling exponent:

k= 1/In(To/Ts) = 1/In(1.579) = 2.189

Predicted spatial ratio:



s/ = (T2/T3) "k = 1.5797{2.189} = 2.718

Asymptotic limit (T>/Ts — ¢):

K_o0 = 1/In(¢) = 2.078
Mlhe — e =2.7183

3. Survey-by-Survey Predictions

3.1 EUCLID Strong Lensing (DR1: ~2026-2027)

Previous Prediction (November 2025):

e V-shaped Einstein radius deficit with R min=0.75+0.17 at M_crit

Updated Prediction (December 2025):

The core prediction remains valid, but with tighter constraints:

Parameter Value Uncertainty Source

M_ crit(As) 1.80 x 10" MO +13% Derived from A =¢ x A2
R_min 0.749 +0.10 (reduced) Screening mechanism
Width of V FWHM = 0.8 dex +0.2 dex Q-field dynamics

New Prediction from Paper XLIII:

If the geometric constraint is correct, the lensing scale A4 satisfies:

ha =N x @7 =4.30 x 2.618 = 11.26 kpc

This is within 4% of the SLACS-measured value (11.7 kpc), providing an internal consistency check.
Falsification Criteria (Updated):

1. No deficitat M_crit: R=1.00 + 0.01 — FALSIFIED (>100)
2. M _crit differs from 1.8x10'"' MO by >50% — FALSIFIED (>30)

3. M #A2 X @* by >20% — Geometric constraint falsified



Expected Detection:

e Euclid sample: ~50,000 lenses
e Expected significance: >99c if deficit real

e Timeline: DR1 ~2026-2027

3.2 WALLABY HI Survey (Pilot DR2: Available NOW)

STATUS: DATA AVAILABLE NOW

e Pilot DR1: Released November 2022 (~600 galaxies, 109 kinematic models)
e Pilot DR2: Released September 2024 (~1800 galaxies, 120+ kinematic models)

e Full Survey: Observations ongoing since late 2022

What It Tests:

e Independent measurement of A> from HI rotation curves

e Validation of As = e x A2 prediction

Immediate Action Required: We should analyze WALLABY Pilot DR2 rotation curves NOW to:

1. Independently verify A> = 4.30 kpc (different from SPARC galaxies)
2. Test the 3D+3D rotation curve formula on new data

3. Pre-register predictions before analyzing

Predictions:
Galaxy Property 3D+3D Prediction ACDM Prediction
Breathing scale h2=4.30+0.15 kpc No characteristic scale
Scale ratio hs/h2=2.718 £ 0.05 N/A
M_ crit transition Sharp at 2.4x10"* MO Gradual

Key Test:



If WALLABY measures A2 =4.30 + 0.10 kpc independently,
THEN As must be 4.30 x e = 11.69 + 0.27 kpc

Deviation >0.5 kpc (4%) would falsify geometric constraint

S

Timeline:

e Pilot survey: Complete (2024)
e Phase 1 (Southern sky): 2025-2026

e Full survey: 2026-2027

3.3 NANOGrav/IPTA Pulsar Timing (2025-2028)

Current Status:

e NANOGrav 15yr: Detected stochastic signal at ~30yr period

e [PTA DR2: Combined dataset analysis ongoing

Predictions for 20-Year Dataset (~2026):

Quantity Prediction Current Measurement Target Precision
T 30.0 yr 30£3yr +1 yr 3%)

Ts 19.0 yr 19+2yr +0.6 yr (3%)
T2/Ts 1.579 — ¢ 1.58 £0.10 +0.03 (2%)

Beat period 52 yr Not yet detected +5 yr

Geometric Constraint Test:

With improved T>/Ts measurement from PTA:

Ve

Predicted As/A2 = (T2/T3)"{1/In(T2/T3)}

If T2/T:=1.60 £ 0.03:
Predicted As/d2 =2.72 £ 0.05

Must match SPARC/WALLABY measurement




Falsification Criteria:

1. T2/T3<1.50r> 1.7 at >56 — Period ratio wrong
2. M/ # (T2/Ts)"k by >10% — Geometric constraint violated

3. No 52yr beat — Two-mode dynamics wrong

Expected Precision Improvement:

Dataset Year T2/Ts Precision
NANOGrav 15yr 2023 +7%
NANOGrav 20yr ~2026 +3%

IPTA DR3 ~2027 +2%

SKA era 2030+ +0.5%

3.4 DESI Cosmic Web (DR1: March 2025, DR2 BAO: March 2025)

STATUS: DATA AVAILABLE NOW

e DRI: Publicly available since March 19, 2025 (18.7 million spectra)
e DR2 BAO results: Released March 19, 2025 (cosmology chains available)

e DR2 full spectra: Not yet released, but BAO measurements accessible

What It Tests:

e Large-scale harmonic Az = 0.86 Mpc

e BAO modulation by Q-field structure

Predictions:
Scale Value Physical Origin
A3 0.856 + 0.04 Mpc A2 x @'
Modulation amplitude 2-5% Q-field screening

Angular scale at z=0.5 3.5 arcmin Geometric projection




Previous Issue (Identified in DESI analysis):

In earlier work, we found apparent validation of Ai3, but this involved fitting A as a parameter rather than testing

the fixed prediction. This was a methodological error.
Corrected Approach for DR2:

1. Pre-register Az = 0.856 Mpc (no fitting)
2. Test correlation function for modulation at this fixed scale

3. Report detection significance without adjusting scale

Falsification:

e No signal at A3 + 10% with >36 — Cosmic web prediction wrong

e Signal at different scale — Harmonic progression wrong

3.5 Gaia DR4 Milky Way Dynamics (~2026)

What It Tests:

e Local validation of A = 4.30 kpc in MW structure

e Vertical oscillation periods (related to Tz, T3)

Predictions:
Feature 3D+3D Prediction Standard Model
Disk breathing scale ~4.3 kpc No prediction
Vertical oscillation T ~ 30 Myr (if coupled) ~70 Myr
Solar neighborhood anomaly Present at r ~ A2 None expected

Gaia Observables:

e Stellar velocity dispersions as function of R
e Vertical oscillation frequencies

e Phase-space structure at ~4 kpc from Sun

Falsification:



e No structure at A2 scale — Local validation failed

e Oscillation period inconsistent with T2/Ts — Temporal coupling wrong

4. The Central Test: ¢-e Geometric Constraint

4.1 The Constraint Equation

From Paper XLIII, the fundamental constraint is:

T 1/In(T%/T3)
v (x)
4.2 Current Status
Ratio Current Value Source Uncertainty
T2/Ts 1.579 NANOGrav + theory +6%
As/h2 2.721 SPARC rotation curves +5.5%
Predicted As/A2 2.718 From constraint —
Agreement 0.10% — 0.020

4.3 Precision Targets for 2025-2030

Year T>/Ts Precision As/k2 Precision Constraint Test
2025 +6% +5% ~lo

2026 +4% +4% ~20

2027 +3% +3% ~3c

2028 +2% +2% ~5¢

2030 +1% +1% ~10c

4.4 Falsification Threshold

The geometric constraint is falsified if:



|As/A2 - (T2/Ts)"x| / 6_combined > 5

where k = 1/In(T2/Ts)
and 6_combined = V(c_A*+c_T?)

.

By 2028, with 2% precision on both ratios, we expect:

e Iftheory correct: Agreement within 1o

e Iftheory wrong: Deviation detectable at 5¢

5. Decision Tree for 2025-2030

5.1 Scenario Analysis

Scenario A: Full Confirmation

e All predictions match within 2c
e Geometric constraint holds at 5¢

e Conclusion: 6D spacetime validated, publish major result

Scenario B: Partial Confirmation

e Some predictions match, others deviate
¢ Geometric constraint holds but individual scales off

¢ Conclusion: Core framework valid, details need refinement

Scenario C: Geometric Constraint Violation

e T2/Ts and As/A> measured precisely but don't satisfy R S=R T"«

e Conclusion: 6D unification wrong, but individual mechanisms may survive

Scenario D: Complete Falsification

No V-shaped lensing deficit

No characteristic scales in rotation curves

No temporal periodicity

Conclusion: 3D+3D framework rejected



5.2 Timeline Milestones

Date Milestone Decision Point Status
NOW DESI DR1/DR2 BAO available Cosmic web test CAN TEST
NOW WALLABY Pilot DR2 available Independent A2 CAN TEST
2026 Q2 NANOGrav 20yr Improved T2/Ts Awaiting
2026 Q4 Euclid DR1 Lensing deficit Awaiting
2027 Q2 Combined analysis Constraint test Awaiting
2028 Q4 High-precision test 50 decision Awaiting
2030 SKA + Euclid full Definitive result Awaiting

6. What Makes These Predictions Different

6.1 Comparison with Other Modified Gravity Theories

Aspect MOND f(R) 3D+3D

Free parameters 1 (a0) 1-2 0 (after A calibration)
Characteristic scales None None Multiple (A2, As, A13...)
Temporal predictions No No Yes (T2, Ts)
Lensing-dynamics Tension Varies Consistent

Geometric origin No Partial Complete

6.2 Unique Signatures

The 3D+3D theory makes predictions that no other theory makes:

1. Multiple correlated scales: A, = 1> x ¢"(n-2)
2. Temporal-spatial constraint: R S=R T"«k
3. Characteristic mass thresholds: M _crit « A2

4. V-shaped not monotonic: Lensing deficit pattern



5. Beat phenomena: T beat = T>T5/(T>-T3) =52 yr

6.3 Why ¢ and e Together

From Paper XLIII:

e @ emerges from Perron-Frobenius eigenvalue of coupling matrix M_ {ab}

e e emerges from extremum of logarithmic moduli potential V(o)

e Both derive from the same 6D Ricci tensor R_{AB}

e Constraint follows from Bianchi identity consistency

This is not numerology—it's geometry.

7. Summary Tables

7.1 Complete Prediction Table

Observable Central Value Uncertainty Survey Year
A2 4.30 kpe +3.5% SPARC/WALLABY 2025
As/h2 e=2.7183 +2% Combined 2027
T2 30.0 yr +3% NANOGrav 20yr 2026
T2/Ts — ¢ =1.618 +2% IPTA DR3 2027
M_ crit(A2) 2.43x10° MO +13% LITTLE THINGS Done
M_ crit(As) 1.80x10"' MO +13% Euclid 2027
R min (lensing) 0.749 +10% Euclid 2027
A3 0.856 Mpc +5% DESI DR2 2025
T beat 52 yr +10% Extended PTA 2028
7.2 Falsification Summary

Prediction Falsified If Confidence
Geometric constraint [As/h2 - R T > 10% >50




Prediction Falsified If Confidence
Lensing deficit R _min>0.95 at M_crit >10c
Critical mass M _ crit off by >50% >30
Harmonic scales M/A2 # ¢"(n-2) by >20% >30
Temporal periods No signal at Tz, Ts >50

8. Conclusions

8.1 What We Knew in November 2025

e Four independent validations (SPARC, NANOGrav, LITTLE THINGS, SLACS)

e Characteristic scales A2, As, T2, T3
e V-shaped lensing pattern

e Pre-registered Euclid predictions

8.2 What We Know Now (December 2025)

e Geometric unification: ¢ and e from same R_{AB}
e One fewer parameter: As/A: derived, not fitted

e Tighter constraint: R S=R T*{1/InR T}

e Falsification sharpened: Constraint violation detectable at 5o by 2028

8.3 The 5-Year Roadmap

2025: DESI DR2, WALLABY Phase 1 2026: NANOGrav 20yr, Euclid DR1, Gaia DR4
2027: Combined constraint test, [PTA DR3 2028: High-precision (5c6) decision point 2030: Definitive result

(SKA + Euclid full)

8.4 The Stakes
If confirmed:
e First evidence for extra temporal dimensions

e Resolution of dark matter puzzle via geometry

e Nobel-level discovery



If falsified:

e C(lean rejection with documented predictions
e Scientific integrity preserved

e New constraints on modified gravity

Either way, the 3D+3D framework will be decisively tested by 2030.
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"The universe is under no obligation to make sense to you. But if it does, check the math."

— 3D+3D Laboratory, December 2025




END OF DOCUMENT



