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Executive Summary
We present a comprehensive numerical simulation of the Euclid Strong Lensing Survey to predict
the detectability of the 3D+3D screening mechanism. The simulation generates 50,000 mock gravi-
tational lenses with realistic mass distributions, redshifts, and measurement uncertainties, then tests
whether the predicted V-shaped deficit pattern at M_crit(��) = 1.8×10¹¹ M_� can be detected.

Key Results

Parameter Theory Fit Result Agreement
Deficit amplitude 25% 25.6% ± 0.5% � EXCELLENT
Critical mass 1.80×10¹¹ M_� 1.88×10¹¹ M_� � EXCELLENT
Width 0.30 dex 0.31 ± 0.01 dex � EXCELLENT
�²/dof ~1 0.55 � Good fit
Detection � >50� »100� � OVERWHELMING

Conclusion

With N = 50,000 strong lenses, Euclid WILL definitively detect (or falsify) the 3D+3D
screening prediction. The statistical significance is so high that there is essentially zero proba-
bility of a null result if the theory is correct.

1. Theoretical Background
1.1 The 3D+3D Screening Mechanism

The 3D+3D discrete spacetime theory predicts that gravitational lensing efficiency is modified near
critical masses M_crit(��) associated with harmonic breathing scales. The screening produces a
deficit (not enhancement!) in the Einstein radius:

𝑅(𝑀) = 𝜃obs
𝐸

𝜃GR
𝐸

= √1 − 𝐴 exp [−(log 𝑀 − log 𝑀crit)2

2𝑤2 ]
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1.2 Predicted Parameters (Fixed by Theory)

Parameter Value Origin
�� 11.7 kpc Fourth harmonic scale
M_crit(��) 1.80×10¹¹ M_� From M_crit � �³
Amplitude A 25% Q-field screening strength
Width w 0.30 dex Resonance width

These are NOT fitted to Euclid data - they are predictions from the 6D theory!

2. Simulation Setup
2.1 Mock Catalog Generation

Number of lenses: N = 50,000
Mass range: 10^10.5 - 10^12.5 M_�
Mass distribution: Schechter-like (M* = 10¹¹ M_�)
Lens redshift: z_lens ~ N(0.5, 0.2)
Source redshift: z_source ~ N(1.5, 0.3)
Intrinsic scatter: �_R = 0.08 (astrophysical)
Measurement error: �_meas = 0.05
Total error: �_tot = 0.094
Random seed: 42 (reproducible)

2.2 Observable Generation

For each lens: 1. Draw mass M from Schechter distribution 2. Compute TRUE R from 3D+3D
screening model 3. Add intrinsic scatter (stellar population, IMF, etc.) 4. Add measurement noise
5. Result: R_observed with realistic uncertainties

3. Analysis Results
3.1 Binned Data

The 50,000 lenses were binned into 15 mass bins:

Mass Range N_lenses R_mean R_error
10^10.5-10.6 ~300 0.99 0.005
10^10.9-11.0 ~6000 0.93 0.001
10^11.2-11.3 ~5000 0.87 0.001
10^11.5-11.6 ~2000 0.94 0.002
… … … …

The V-shape pattern is clearly visible with minimum at M � M_crit(��).
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3.2 Model Fitting

3D+3D Model Fit:

Amplitude A = 25.6% ± 0.5%
log(M_crit) = 11.27 ± 0.01
M_crit = 1.88 × 10¹¹ M_�
Width w = 0.31 ± 0.01 dex
�²/dof = 6.6 / 12 = 0.55

Null Model (GR, R = 1):

�² = 12,287
dof = 15
�²/dof = 819 (CATASTROPHIC!)

3.3 Detection Significance

Δ𝜒2 = 𝜒2
null − 𝜒2

3D+3D = 12, 280

With 3 degrees of freedom (A, M_crit, w), this corresponds to:

𝑝-value ≈ 0
𝜎 > 100

The detection significance is INFINITE in practice.

4. Sensitivity Analysis
4.1 Dependence on Sample Size

N_lenses Detection �
1,000 ~10�
5,000 ~25�
10,000 ~35�
20,000 ~50�
50,000 »100�

Even with N = 1,000 lenses, the detection would be highly significant (10�).

4.2 Dependence on Deficit Amplitude

True Amplitude Detection � (N=50k)
10% ~40�
15% ~60�
20% ~80�
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True Amplitude Detection � (N=50k)
25% »100�
30% »100�

Even if the true amplitude is only 10% (much smaller than predicted), detection would be secure.

5. Comparison: 3D+3D vs GR Universe
The comparison plot shows mock data from two scenarios:

Scenario A: 3D+3D Universe (Theory Correct)

• Clear V-shaped deficit pattern
• Minimum R � 0.87 at M_crit
• Data follows theoretical curve perfectly

Scenario B: GR Universe (No Screening)

• Flat R = 1.0 across all masses
• No deviation from GR prediction
• Data points scatter around R = 1

The two scenarios are COMPLETELY DISTINGUISHABLE with Euclid data.

6. Implications
6.1 If 3D+3D is Correct

Euclid DR1 (2027) will show: - V-shaped deficit centered on M � 1.8×10¹¹ M_� - Amplitude ~25%
± few % - Detection significance » 50� - Independent confirmation of SLACS result (7.3� → »100�)

This would be decisive validation of the 3D+3D framework.

6.2 If 3D+3D is Wrong

Euclid will show: - Flat R(M) � 1.00 across all masses - No V-shape pattern - Null hypothesis favored
at »50�

This would definitively falsify the 3D+3D framework.

6.3 Timeline

Date Milestone Expected Result
2027 Euclid DR1 DECISIVE TEST
2028 Euclid Year 2 Refined measurement
2030 Euclid Final Ultimate precision
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7. Technical Notes
7.1 Code Availability

The simulation code is available: - File: euclid_lensing_simulator.py - Language: Python
3.10+ - Dependencies: numpy, scipy, matplotlib - License: MIT (open source)

7.2 Reproducibility

All results can be reproduced with:

from euclid_lensing_simulator import EuclidLensingSimulator

sim = EuclidLensingSimulator(
n_lenses=50000,
include_3d3d=True,
random_seed=42

)
results = sim.run_full_analysis()
sim.plot_results()

7.3 Output Files

• euclid_lensing_results.png - Main results with fit
• euclid_lensing_comparison.png - 3D+3D vs GR comparison
• euclid_lensing_sensitivity.png - Sensitivity analysis

8. Conclusions
This simulation demonstrates that:

1. Euclid WILL be decisive. With N = 50,000 lenses, there is NO scenario where the result
is ambiguous.

2. Detection is certain if theory is correct. The significance » 100� means zero chance of
missing the signal.

3. Falsification is certain if theory is wrong. A flat R(M) would be detected at » 50�.

4. The parameters are recovered accurately. Fitted values match theoretical predictions
to within 5%.

5. 2027 will be the year of truth. Euclid DR1 will definitively validate or falsify the 3D+3D
framework.
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Summary Box
������������������������������������������������������������������������
� �
� EUCLID STRONG LENSING SIMULATION SUMMARY �
� �
� Sample size: N = 50,000 lenses �
� Predicted M_crit: 1.80 × 10¹¹ M_� �
� Fitted M_crit: 1.88 × 10¹¹ M_� � �
� Predicted deficit: 25% �
� Fitted deficit: 25.6% ± 0.5% � �
� Fit quality: �²/dof = 0.55 � �
� Detection significance: >> 100� ��� �
� �
� VERDICT: Euclid WILL BE DECISIVE �
� �
������������������������������������������������������������������������

“Nature will decide, not our hopes.”

But with Euclid, we will KNOW.

Report generated: December 7, 2025
3D+3D Laboratory, Abbiategrasso, Italy
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