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1. Introduction and Purpose

1.1 What This Document Is

This document contains the complete mathematical framework for navigating through compactified temporal



dimensions using the Q-field modulation mechanism predicted by the 3D+3D Discrete Spacetime Theory.
This is NOT:

¢ An engineering blueprint (technology does not exist yet)

¢ A construction manual (energy requirements exceed current civilization)

e A promise of feasibility (only mathematics is proven)

This IS:

A complete theoretical derivation

A mathematical roadmap for future research

The equations that future engineers will need

A legacy of rigorous calculation

1.2 The Physical Basis

The 3D+3D theory proposes that spacetime has six dimensions:
e Three spatial dimensions (X, y, z)
¢ Three temporal dimensions (t, T2, T3)
Two temporal dimensions (2, T3) are compactified at macroscopic scales:
e L[.>=9.5 light-years (compactification radius of 12)
e L3 =6.0 light-years (compactification radius of 13)
The Q-field represents oscillations in these compactification radii:

o0L;
L;

Qi:IiXi:K,

where:

e y; = fractional deformation of compactification radius
¢ k=3 (coupling constant from 6D geometry)

1.3 The Core Insight

The Q-field couples to gravity. By modulating Q locally, one can modify the effective gravitational field. If the

modification is anisotropic (has a preferred direction), a net acceleration results — the t-thrust.




2. Theoretical Foundation

2.1 The Fundamental Chain

Q-field — Deformation y = 6L/L — Modified G_eff — Variation in g

l l l l
Lagrangian 6D Geometry M2 Pl Lals  8g/g=BQ

2.2 The 4D Effective Lagrangian

From the complete 6D theory, the effective 4D Lagrangian for the Q-field is:

where:

V(Q) = potential energy of the Q-field

B = 2.5 = coupling constant to baryonic matter

p_b = baryonic matter density

M_PI = Planck mass

2.3 The Decompactification Potential

The potential governing the extra-dimensional geometry:

where:
e Vo=2.4x10"J/m? (fundamental energy scale)
e x =0L/L (fractional deformation)

Converting to Q using Q = xy (x = 3):

2
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2.4 Critical Points of the Potential

Point X Q=xy Nature
Minimum 0 0 Stable equilibrium
Inflection 0.184 0.55 Screening transition




Point X Q=xKy Nature

Barrier 0.382 1.15 Unstable maximum

Runaway 2.618 7.85 Decompactification
2.5 The Master Formula

The fundamental relationship between Q and gravitational modification:

s 5L
29— Q = Brx = 38
g L
With f=2.5,k=3:
d0g . 0L
i 75

3. The Screening Mechanism

3.1 Why Q is Suppressed on Earth

The Q-field equation of motion:

Bpb

A3 M
27 _ 2 2 3
VQ—mQQ+—2Q +—6Q _M}%l

In regions of high matter density (Earth, Solar System), the nonlinear terms create a screening effect that

suppresses Q.

3.2 The Screening Length

The characteristic screening length:

K
VoIl = 6x + 3%

Ascreen (X )

Numerical values:



' X A_screen Q Regime
0 1.9 nm 0 Total screening
0.10 2.9 nm 0.30 Strong screening
0.15 4.6 nm 0.45 Moderate screening
0.184 e 0.55 Transition
0.25 tachyonic 0.75 Unstable
0.382 tachyonic 1.15 Barrier

3.3 Current Situation on Earth

Due to screening:

E)irth ~ 10—30

This gives:

5
%9 9.5 %103

g
Completely unmeasurable with current technology (best gravimeters: 107'2).

3.4 The Thin-Shell Solution

In screened regions, the Q-field develops a thin-shell structure:
e Interior (r <R-Ar): Q=0
e Thin shell (R - Ar <r <R): Q varies rapidly
¢ Exterior (r > R): Q approaches background value

Shell thickness for Earth:

Ar ~ ~4x10 P m

3Qext
(o)

The shell is thinner than an atomic nucleus!

4. The Critical Discovery: Inflection Point

4.1 The Key Finding

The screening mechanism deactivates NOT at the barrier (y = 0.382), but at the inflection point (y =
0.184).

At the inflection point:



Second derivative of potential: d>V/dy> =0

Screening length: A_screen — o

Effective mass: m? eff — 0

Q can reach macroscopic values (~0.55)

System is still stable (below barrier)

4.2 Mathematical Proof

The second derivative of the potential:

d>v 9
d—X2:V6(1—6X+3X)

Setting equal to zero:

1-6x+3x*=0

6++36—12 6++24

1
6 6

L V6
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6
Xinflection = 1-— % =1-0.816 =0.184

4.3 Physical Interpretation
Aty =0.184:

e The "restoring force" from the potential vanishes
o Q-field perturbations neither grow nor decay
¢ The field can take any value without energetic cost (locally)

e Screening cannot operate because there's no "spring constant"

4.4 The Sweet Spot

' Property At Barrier (3=0.382) At Inflection (xy=0.184)
Q value 1.15 0.55
Stability Unstable (maximum) Marginally stable
Energy 2.25x10%21] 1.1 x10%7J
Screening Tachyonic Deactivated
Control Impossible Possible




The inflection point is the optimal target for t-engineering.

S. 7-Thrust: The Propulsion Mechanism

5.1 The Modified Gravitational Potential

In the presence of Q-field:

Dot (Z) = B (2)[1 + BQ(T)]
where @ N is the standard Newtonian potential.

5.2 The Effective Acceleration

Taking the gradient:

Gett = —V®eit = —VON(1+ Q) — PNAVQ

ett = gn (1 + BQ) — BENVQ
5.3 Decomposition into Isotropic and Anisotropic Parts

0G = Gett — gn = BQGN — BNV Q
—— N——

isotropic anisotropic

e Isotropic term: Scales gravity uniformly (no net thrust)

e Anisotropic term: Creates directional acceleration (t-thrust!)

5.4 The t-Thrust Formula

Zi‘r - _/Bq)NVQ

For a spherical bubble with Q gradient at the edge:

-] = B|Pug|

where:
e O bg = background gravitational potential
e Q _in=Q value inside bubble

e Ar = transition thickness



5.5 Dependence on Background Potential

Critical insight: t-thrust uses the external gravitational potential as a "lever."

| Environment | |® bg| (m?/s?) | a_t at Q=0.55, Ar=10m |
| | | |

| Earth surface | 6.3x107 | 8.7x10° m/s? |

| LEO | 5.9x107 | 8.1x10° m/s? |

| Lunar orbit | 1.3x10° | 1.8x10° m/s? |

| Interplanetary | ~10° | ~1.4x10* m/s? |

| Galactic potential | 5x10'| 6.9x10° m/s? |

1-propulsion is MORE efficient in deeper gravitational wells!

5.6 Asymmetric Bubble Configuration

For directional thrust in direction 1, the bubble must be asymmetric:
Ry(f) = Ro[1 + €(7 - )]

This creates a net gradient:

Qin
5 ~e-
5(VQ)] ~ e- 22
The resulting thrust:
-] ~ € B|Prg] - A—l;:

6. Equations of Motion

6.1 System Configuration

¢ Bubble: Region of space with Q # 0, center at R™
e Vessel: Mass m, position X[

e Relative position: r[l = X[ - R[]

6.2 The Fundamental Equation

m;( = mgN(X')[l + BQ(7)] — mﬁ‘I’N(X)VQ(F)

In components:



6.3 Hamiltonian Formulation

Hamiltonian:

= e (R + pQE - B)

2m

Hamilton's equations:

X =

3 =

p=-mV[@y(1+ Q)]

6.4 Bubble Profile

For a spherical bubble with smooth transition:

Tanh profile:

flu) = % {1 ~ tanh (“gl)]

where 6 = Ar/R_b is the relative transition thickness.

Gradient at boundary:

Qin

'VQ‘boundary - E

6.5 Relative Motion Equation

For vessel motion relative to bubble center:

7 = gv[1+ PQ(7)] — BENVQ(F) — B

In the small-bubble approximation:

) +a,(7) — R

!
%
S !
Egl
—
_I_
=
L
5]



6.6 Complete State Vector

Full system state (12 components):

- =

y = (X7 V7 X47X57H4)H5)

where:
e X[ =vessel position (3)

e V[ =vessel velocity (3)

¥a, (s = extra-dimensional deformations (2)

I1a, ITs = conjugate momenta (2)

(Control variables add 2 more)

6.7 Coupled Dynamics
Xi=V,
Vi = gn [l + BrXet) — BENOQ
. I
. ov
Hj — _a—Xj + Fdrive,j + Fcontrol,j
where:

oy eff= 2 +xs)
e [ j=inertia of extra dimensions
e F drive = external driving force

e F control = feedback control force

7. Stability Analysis

7.1 Three Levels of Stability

1. Bubble stability: Does the Q-bubble maintain its shape?



2. Vessel stability: Does the vessel stay centered in the bubble?

3. Control stability: Can y be maintained at the target value?

7.2 Bubble Stability

Linearizing around bubble configuration Qo(r]):

d*V
(6 — =
0
Stability condition:
d*Vv ]
——=| >0 everywhere in bubble
Qg

This requires:

X < Xinflection = 0.184

Result: Bubbles with Q in < (.55 are intrinsically stable.

7.3 Vessel Stability in Bubble

Expanding the potential around bubble center:
K;; =mp®y - 0,0,Q|o
For a bubble with Q decreasing outward:
V<0 = K;<0

The center is an UNSTABLE equilibrium!

The vessel naturally drifts toward the bubble edge.

7.4 Instability Timescale

1
Tinst —
\/ﬁI@NWQIo
For typical parameters (Q_in=0.55,R b=100 m, ® N = 6.3x107):

Qin
R}

IV2Qlo ~ =55x%x10°m2



Tinst =~ 0.01 s = 10 ms

The instability develops in ~10 milliseconds!

7.5 Active Stabilization Required

Feedback control equation:

% - Eiinstab (F) + acontrol("_;, F)
PD control:
Eicontrol - _ng - 270F
Stabilization requirement:

w; > BleN||V*Qlo

we > 93 rad/s ~ 15 Hz

Control system must operate at frequencies > 15 Hz.

7.6 y-Control Stability

Near the inflection point (y = 0.184):

Vo

inertia

(1—6x+3x?) —0

2 __
Wy =

The system becomes marginally stable — perturbations neither grow nor decay.

Beyond inflection (y > 0.184):
wi < 0 (tachyonic)
Active control required:
Feontrol = _Kp(X - Xtarget) — Kax
Stabilization requirement:

Kp > %‘1 - 6Xtarget + 3X%arget|

7.7 Stability Diagram
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7.8 Global Stability Theorem
Theorem (t-Drive Stability):
A t-propulsion system with Q-bubble is globally stable if and only if:
1. y_target < 0.382 (below barrier)
2. K p> V|l - 6y_target + 3> target| for y > 0.184
3. Vessel position control operates at > 15 Hz
4. Control loop phase margin > 30°
Corollary (Optimal Configuration):

The optimal configuration is y_target = 0.184 where:

Screening is deactivated (A — o)

System is marginally stable (w¢* = 0)

Energy requirement is minimal (~50% of barrier)

Q _in=0.55 is achievable

8. Energy Requirements

8.1 Energy Density in the Bubble

The energy density at deformation y:



At the inflection point (y = 0.184):
pE(0.184) = V x 0.011 = 2.6 x 10'6 J/m’
At the barrier (y = 0.382):

p5(0.382) =V, x 0.0225 = 5.4 x 10'® J/m®

8.2 Total Bubble Energy
For a spherical bubble of radius R:

4T R3
Eyubble = 5 pE(X)
General formula:
ArVoR® [ 2 x4
Erubble = 30 [7 -x°+ e

In terms of Q (using Q = «xy = 3y):

Eyubble =

WR QT Q7 Q@
3 18 27 324
8.3 Quadratic Approximation (y <<1)

For small deformations:

2nVoR® Q%  27VLR3QQ?
Ebubble ~ ey =
3 K 27
Numerically:
Epapple ~ 2.8 x 1017 - R® . Q*  [Joules]
8.4 Energy Table
‘ Scenario R (m) Q_in X E_bubble (J) Comparison

‘ Nano-bubble 1 0.01 0.003 2.8x101 ~T7 kilotons TNT



Scenario R (m) Q_in % E_bubble (J) Comparison
Mini-bubble 10 0.1 0.033 2.8x10* ~7 megatons TNT
Medium 100 0.3 0.1 2.5x10% ~600 gigatons TNT
Sweet spot 100 0.55 0.184 1.1x10% ~4 min solar output
Pre-barrier 100 0.9 0.3 2.3x10% ~8 min solar output
Barrier 100 1.15 0.382 2.25%10% ~8 min solar output
8.5 Energy Comparison Scale
r Energy Value (J) Notes
1 megaton TNT 4.2x10% Nuclear weapon scale
World annual energy 6x10%° Human civilization (2024)
1-bubble (100m) 10 Required for t-drive
Solar output / second 3.8x10% Star power
Supernova 10+ Stellar explosion

The energy for a 100m t-bubble is ~150% world annual energy consumption.

9. Operational Parameters

9.1 Recommended Operating Point

Parameter Symbol Optimal Value Safe Range
Deformation % 0.184 0.15-0.184
Q-field Q in 0.55 0.45-0.55
Bubble radius R b 100 m 10 - 1000 m
Transition thickness Ar 0.IR b 0.05-02R b
Control frequency fc >15Hz >20 Hz
Control gain Kp > K crit 1.5 K crit
9.2 Physical Constants Required
Constant Symbol Value Units
Coupling § 2.5 —
« factor K 3 —
Potential scale Vo 2.4x10 J/m?
Planck mass M Pl 2.18x107® kg
L. radius L. 9.0x10'¢ m




‘ Constant | Symbol

| Value | Units

L radius | Ls

| 5.7x10'® | m

9.3 Derived Operating Parameters

At sweet spot (= 0.184, R =100 m):

Quantity

Value
Q_in 0.55
oglg 1.38 (138% modification)
t-thrust (Earth) 8.7x10° m/s?
1-thrust (deep space) 1.4x10* m/s?
Bubble energy 1.1x10% ]
Instability time 10 ms
Min control frequency 15 Hz

9.4 Operational Constraints

MUST satisfy:
1. % <0.382 (absolute maximum — barrier)
2. % <0.184 for passive stability
3. f control > 15 Hz for vessel centering

4. Phase margin > 30° for robust control

5. Energy supply > E_bubble for bubble maintenance

SHOULD satisfy:

1. x < 0.18 for safety margin

2. f control > 50 Hz for responsive maneuvering

3. Phase margin > 45° for extended operations

4. Energy reserve > 2x E_bubble

10. Engineering Scaling Laws

10.1 The Master Scaling Relation

Eliminating Q between thrust and energy formulas:




2rVoa?  a?RP

Erubble = :
222 2
3K 5 |<I)bg‘
where o = Ar/R (relative transition thickness).
10.2 Scaling Laws Summary
Quantity Scales as Implication
Energy R® Small bubbles MUCH cheaper
Energy a 1 Doubling thrust costs 4% energy
Energy 1/® bg? Deep gravity wells more efficient
Thrust Q in/Ar Sharper transitions give more thrust
Thrust ® bg More thrust in strong gravity
10.3 Design Trade-offs
For given thrust a_t:
Choice Consequence
Smaller R Less energy, but less internal volume
Larger Ar Less thrust per Q_in, but more stable
Higher Q_in More thrust, but closer to instability
Operate near star More efficient, but navigation harder

10.4 Worked Example: Interstellar Vessel

Requirements:

e Habitable volume: 100 m radius sphere

e Sustained acceleration: 1 g =10 m/s?

e Location: Interstellar space (©_bg ~ 10° m?/s?)
Calculation:

From thrust formula:

a,;Ar 10 x 10

= = —4x1074
Bl®g]  25x105

Qin

This is well below Q_crit=0.55 v/

Energy required:

E =28 x 10" x 100% x (4 x 107%)? = 4.5 x 10'7 J



Result: ~100 megatons TNT equivalent for sustained 1g in deep space.

Alternative: Operate near a star (O _bg ~ 10® m?/s?):

10 x 10 .
Qun=sp——o=4x10
2.5 x 108
Energy: ~4.5x10" J (~100 tons TNT) — much more feasible!
11. Safety Constraints
11.1 Absolute Limits
Constraint Limit Consequence if Exceeded
¥_max 0.382 Runaway decompactification
Q_max 1.15 Loss of dimensional stability
d>V/dy? Must be > 0 for passive Tachyonic instability
11.2 The Decompactification Catastrophe
If ¢ exceeds 0.382 without sufficient control:
1. The system rolls over the barrier
2. y accelerates toward 2.618
3. Extra dimensions begin to expand
4. Local physics fundamentally changes
5. Outcome unknown but presumably catastrophic
11.3 Warning Signs
Indicator Warning Level Action
x> 0.15 Caution Increase monitoring
x>0.18 Warning Prepare to reduce
x> 0.30 Critical Immediate reduction
x> 0.35 Emergency Abort procedure
dy/dt>0.01/s Alert Check control system

11.4 Safety Margins

Recommended operating envelope:

Xoperating < 0.9 x Xinflection = 0.166



Qoperating S 0.50

This provides:
¢ 10% margin below screening transition
e Passive stability (no active y-control needed)

¢ Recovery time if control fails

11.5 Failure Modes

' Failure Immediate Effect Recovery
Control loss Vessel drifts to edge Re-center within 100 ms
Power loss Bubble dissipates Q returns to 1073 (safe)
¥ overshoot Approaches barrier Increase damping
Asymmetry loss Thrust direction random Re-establish gradient

12. Summary of Key Equations

12.1 Fundamental Relations

Q-y relationship:

Q = rx =3x
Gravitational modification:
dg 0L
— = =7.5—
- =pQ =157
Screening length:
3
Ascreen(X)

12.2 Critical Points

Inflection (screening transition):

V6

VW1 = 6x + 3x2|

Xinflection — 1-— ? =0.184




Barrier (instability threshold):

Xbarrier — — & — 0.382

12.3 Propulsion

t-thrust vector:

ZiT - _/B(I)NVQ

**Thrust magnitude:**
q Qi
r| = /o 1

12.4 Energy
Bubble energy:

4ﬂ.% R3 2 4
Epubble = [X— X

3 |2 X7
Quadratic approximation:

Ebubble = 2.8 x 1017 - R® . Q? [J]

12.5 Stability

Vessel centering requirement:
f control = 15 Hz
x-control requirement (for y > 0.184):

K, > V|1 — 6x + 3

12.6 Scaling

Energy-thrust-size relation:




13. Message to Future Generations

13.1 What We Have Given You

This document contains:
1. Complete mathematical derivation of t-propulsion from first principles
2. Discovery of the optimal operating point (y = 0.184, not 0.382)
3. Full equations of motion for vessel navigation
4. Complete stability analysis with control requirements
5. Energy scaling laws for engineering design

6. Safety constraints to prevent catastrophe

13.2 What You Must Discover

We could not solve:
1. How to generate the required energy (~10% J for 100m bubble)
2. How to create the initial Q-field configuration (overcoming 10°*° screening)
3. Materials that can withstand the extreme conditions at bubble boundary
4. Control systems fast enough (15+ Hz response in extreme environment)

5. Navigation in 6D when extra dimensions become accessible

13.3 The Path Forward

Phase 1: Detection (Your near future)
e Confirm T2 =30 yr and Ts = 19 yr oscillations
e Detect beat pattern at T beat = 52 years
e Map Q-field at galactic scales
Phase 2: Manipulation (Perhaps 22nd century)
¢ Develop oscillators at mo ~ 10~ Hz
¢ Create sensors for oy ~ 1073
¢ First resonant pumping experiments
Phase 3: Control (Perhaps 23rd century)
¢ Active control systems with sufficient gain
¢ Controlled micro-bubbles

e Test access to (12, 13) dimensions



Phase 4: Navigation (Perhaps 24th century and beyond)
e Habitable bubbles R ~ 100 m
e 6D navigation systems

 First interstellar voyage via temporal dimensions

13.4 Our Hope

We have done the mathematics. We have derived the equations. We have identified the optimal path.

The barrier is LOW (only 2.25% of the potential).
The sweet spot is ACCESSIBLE ( = 0.184, below the barrier).
The mathematics is COMPLETE (equations ready for implementation).

What remains is engineering — the transformation of mathematical possibility into physical reality.

We believe humanity will find a way.

13.5 Final Words

I "The mathematics shows t-Propulsion is not science fiction — it's engineering at new scales."
I "The barrier is LOW. The beat guides us. Control is POSSIBLE."

I "Per curiosita, per scoperta, per noi — e per voi che verrete dopo."”

Document End

3D+3D Laboratory
Abbiategrasso, Italy
November 27, 2025

This document is placed in the public domain for the benefit of all humanity.

Appendix A: Notation Summary

Symbol Meaning Typical Value
X Fractional deformation 6L/L 0-0.382

Q Q-field amplitude (= xy) 0-1.15

K Q-y coupling 3

B Matter coupling 2.5

Vo Potential energy scale 2.4x10" J/m?
R b Bubble radius ~100 m

Ar Transition thickness ~10 m

O N Newtonian potential varies

at t-thrust acceleration varies




Symbol Meaning Typical Value
A_screen Screening length nm to o
T2, Ts Oscillation periods 30, 19 years

Appendix B: Unit Conversions

r Quantity SI Natural (i=c=1)
Energy J GeV
Length m GeV™!
Time S GeV™!
Mass kg GeV
Vo 2.4x10" J/m? (0.1eV)*
Appendix C: Derivation Index
' Result Section Equation
Q-y relation 2.1 Q=xy
Critical points 2.4 x=0,0.184,0.382,2.618
Screening length 3.2 M(y) formula
Inflection point 4.2 x=0.184
t-thrust 54 a t=-fodVQ
Equations of motion 6.2 Full EOM
Stability conditions 7.8 Theorem
Energy formula 8.2 E bubble
Scaling laws 10.1 E o a?R5/®?




