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Abstract

Pillar 8 formalizes cosmic astrodynamics in Lava-Void Cosmology (LVC), reframing interstellar

navigation as current-sailing in void outflows rather than propulsion-dominated paradigms.

Expansive voids generate persistent vector fields analogous to terrestrial trade winds. Key
results include the Rich Doctrine Theorem (mandatory current exploitation for energetic
efficiency), the Maury Analogy Principle (mapping historical wind charts to void flows), and the
Optimal Trajectory Lemma (Lévy-enhanced paths on current fields). Explicit velocity addition,
vector field equations, and energy minimization are derived, with cross-pillar integration to
galactic dynamics (P7), high-energy probes (P11), and nomadic propagation (P14).
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1 Introduction

Traditional space propulsion assumes vacuum resistance is negligible, favoring high-thrust
vectors to overcome gravitational potential. Lava-Void Cosmology (LVC) reveals that the vacuum
is a relativistic viscous fluid characterized by persistent outflows in expansive voids. These bulk
flows are exploitable for navigation. Pillar 8 establishes the Cosmic Sailor framework: efficient
traversal mandates current-riding analogous to 19th-century terrestrial sailing, shifting the
engineering focus from raw energy to information-rich charting.

2 Void Outflows as Navigable Currents

Definition 2.1 (Cosmic Current). Void expansion within the LVC substrate yields a bulk velocity field

Veurrent:

chrrent(r) = Hvoid(r - rcenteT) + v¢pe7“tu7“b (1)

where H,oiq ~ Ho(puoia/ perit) ' = 600-1000 km/s locally (cf. Pillar 7).

Theorem 2.1 (Persistence). Currents maintain spatial and temporal coherence over basin scales
(~ 100 Mpc):
V x Veurrent ~ 07 V- Veurrent > 0 (2)

characterizing an irrotational expansion with positive divergence driving the primary outflow currents.

Lemma 2.2 (Wind Analogy). Magnitude and direction of these currents are stable on timescales
Teoherence > 108 yr, providing a reliable navigational background for species-scale migration.



3 The Maury Analogy and Historical Parallel

Principle 3.1 (Maury Analogy). Matthew Fontaine Maury’s 19th-century wind and current charts
enabled clipper route optimization, reducing trans-oceanic times by ~ 50%. LVC void current mapping
yields analogous gains for the interstellar medium.

Lemma 3.1 (LVC Gain Projection). Strategic current exploitation reduces the cumulative velocity
change (Av) requirements for inter-basin transit:

A'Umin = |vta7‘get - Vinitial| - / Veurrent dl (3)
path

yielding energy savings factors of 10-100 for interstellar basin crossings compared to isotropic ballistic

paths.

Theorem 3.2 (Chart Necessity). Optimal routing is not a function of engine power but of mapping
resolution. High-fidelity maps of V.y,r.n: derived from shear tracers (P10) are the primary prerequisite
for extrasolar arrival.



4 Rich Doctrine: Energetic Imperative

Theorem 4.1 (Rich Doctrine). Any efficient interstellar propagation strateqy within a viscous fluid
must satisfy the alignment criterion:

/Vintrinsic dr K /chrrent -dr (4)

Violation of this doctrine implies an exponential energy penalty for fighting the substrate’s natural
advection.

Proof sketch. Applying relativistic velocity addition:

Vintrinsic T Vcurrent

1+ Uintrinsicvcurrent/c2

Veff =

2
v
~ current
R Veurrent + Vintrinsic (1 - c2 ) ()

The kinetic energy expenditure E « y3mc? for non-aligned paths grows disproportionately

compared to current-aligned riding, where the fluid provides the bulk of the work. O
Corollary 4.2 (Irrationality Bound). Direct propulsion through a vacuum assumption without current-
alignment requires:
AFE c 3
~ 10%-10° 6
AEin ” <'Ucurrent> 0 0 ©)

rendering brute-force rocketry energetically irrational at galactic scales.



5 Current Field Modeling and Vector Equations

Definition 5.1 (Current Field). The field is modeled via causal viscous hydrodynamics (Israel-Stewart):
_Vp 2
8tv+(v~V)v_—7+nv V+(V(V-vV) (7)

In the low-density void limit, this reduces to the navigational background:
Veurrent = H(t)r + Vperturb (8)
With Ve, Orising from the shear instabilities at the Kelvin Wall (P10).

Theorem 5.1 (Vector Stability). On comoving scales, the gradient of the current field satisfies:

H
|vvcur‘rent‘ < T(()] (9)
ensuring smooth, navigable gradients over Gpc scales, allowing for long-duration coasting phases

without structural stress on carriers.



6 Optimal Trajectories: Lévy-Sailing on Voids

Lemma 6.1 (Lévy Enhancement). Nomadic carriers follow super-diffusive paths on the current field.
The jump length distribution follows:

U~ boi VM R 1.5-2.0 (10)
minimizing arrival time for basin exploration by exploiting the multifractal bursts of the fluid (P14).

Theorem 6.2 (Traversal Optimality). The combined strategy of current-riding and Lévy-jumping
yields an expected arrival time (t;rivar):

1/p
d (11)

tarrival) € —————
< arrea > <Ucur7'ent>

which is superior to standard ballistic arrival by factors of ~ 10-100 over 100 Mpc scales.

Corollary 6.3 (Rogue Carrier Advantage). Low-mass hulls (e.g., small rogue planets or super-
engineered condensates) maximize the effective velocity-to-mass ratio (veys/m), utilizing the fluid’s
momentum most efficiently.



7 The Cosmic Sailor Paradigm

”

Principle 7.1 (Sailor Imperative). Future space navigation must transition from the “Rocket Equation
(propulsion-limited) to “Current-Sailing” (information-limited):

Fruture = 0-mAv  (Drag-minimized riding) (12)

versus the classical exponential cost:

Fdamlocmmexp< Av ) (13)
Vexhaust

Postulate 7.1 (Human Transition). The survival and expansion of hominid intelligence require the
early mapping of these currents and the deployment of current-aware nomadic carriers as outlined in
the Darwin Arc (P14).

8 Cross-Pillar Integration

— P7 (Galactic Dynamics): Identifies the viscous drag coefficients that serve as current
sources.

— P10 (Kelvin Wall): Shear interfaces generate the perturbations required for Lévy jumps.
— P11 (UHECR): High-energy particles serve as passive tracers for mapping the current atlas.

— P14 (Nomadic Propagation): Adopts the Cosmic Sailor as the core strategic survival
framework.



9 Conclusion

Pillar 8 establishes cosmic astrodynamics as current-sailing within the LVC voids, mandating the
Rich Doctrine for species-scale efficiency. The Cosmic Sailor paradigm reframes space navigation
from a resource-exhaustion problem into a navigational-optimization problem. By mastering
the advective currents of the relativistic fluid, we achieve the energetic and temporal advantages
necessary for extrasolar arrival.

Future work includes the construction of a high-resolution 3D current atlas from galaxy
peculiar velocity surveys and the development of real-time optimization algorithms for Lévy-
current hybrid trajectories.
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