Project Arbour Physics &
Mechanics

1. Propulsion Systems Architecture

ARBOUR|05 relied on a tiered propulsion system to handle the distinct phases of interstellar
colonisation.

Launch Phase: Metastable Metallic
Hydrogen

Function: Escaping Earth's gravity well.

Mechanics: Utilized disposable, honeycomb-matrix launch cradles built from carbon-nanotube
lattices. Metastable metallic hydrogen boasts a specific impulse roughly four times that of standard
chemical rockets.

Lifespan: Entirely consumed or decoupled before the ark left the solar system. No relevance to
Arbour's current infrastructure.

Primary Drive: The Kugelblitz

Function: Relativistic interstellar transit.

Mechanics: An artificial black hole (Schwarzschild metric, uncharged) suspended in a macro-
Penning trap via superconducting electromagnets.

Lifespan/Mass: To provide continuous, petawatt-level thrust for decades, it began with a mass of
roughly 2 x 10° kg. It was actively "fed" matter/lasers during transit to prevent exponential
Hawking evaporation.

Evaporation Equation: t = 5120nG2?M3 / hc*



Secondary Drive: Antimatter-Catalysed
Fusion

Function: In-system manoeuvring, deceleration, orbital insertion, and internal life support
(Reactors R1 through R5).

Mechanics: Uses microscopic amounts of antiprotons to induce fusion in standard isotopes
(deuterium-tritium).

Consumption: A 1-Gigawatt output reactor consumes roughly 0.45 milligrams of antiproton
catalyst per year.

Catalytic Function vs. Containment Failure: Under normal operation, antiprotons are not
themselves the fuel — they catalyse fusion in deuterium-tritium isotopes, triggering far more
energy release than the antiprotons' own rest mass would account for, while the antiprotons
themselves are largely recycled through the reaction rather than consumed by annihilation. This is
why the per-gigawatt-year consumption figure above is so small: catalysis, not destruction. A
magnetic containment failure is a different physical event entirely — antiprotons released from
confinement encounter normal matter directly and annihilate completely, converting their full rest
mass to energy via E = mc2. This is the failure mode that occurred in R4 and R5; it is not simply
"more of the same reaction running out of control," but a different process altogether, which is why
a relatively small residual quantity of catalyst was capable of the yield recorded below.

The Vault: The suppressed secondary power plant in Arbour contains an untouched reserve of this
antiproton catalyst, making it a literal ticking countdown to city-wide power failure if not retrieved.

2. Earth Launch Logistics

Constructing continental-scale megastructures on a terrestrial surface required overcoming
immense hydrostatic, aerodynamic, and acoustic challenges.

Deep-Water Trench Assembly

The ships were constructed in semi-submerged oceanic drydocks. The water provided uniform
hydrostatic pressure, acting as a massive cradle that prevented the kilometre-scale frames from
buckling under Earth's gravity (1G) during the decades of assembly.

Acoustic & Aerodynamic Suppression



Launching a ship of this volume using metallic hydrogen would displace millions of tons of air and
generate decibel levels capable of liquefying tissue and shattering rock.

e Acoustic Damping: Launching directly out of the deep ocean utilized millions of tons of

water as a mandatory sound-suppression chamber.

e Temporal Spacing: Launches were staggered by months or years to allow the global

atmosphere to recover from the hyper-sonic pressure waves.

e Cleanup: Launch cradles largely incinerated in the upper atmosphere. Construction
drydocks were scuttled into the abyssal plain, using tectonic subduction and immense

pressure to "recycle" the hazardous materials.

The Five Arks — Oceanic Build Locations

ARBOUR|01

ARBOUR|02

ARBOUR|03

ARBOUR|04

ARBOUR|05

Ark Trench Basin Location

Mariana Trench

Java Trench

Puerto Rico Trench

Peru-Chile Trench

Point Nemo Basin

Strategic Engineering Rationale

Deepest site; optimized for extreme
hydrostatic pressure hull integrity
testing.

Equatorial position; optimized for fuel-
efficient orbital insertion.

Atlantic isolation; ensures industrial
security during construction.

Southern polar trajectory; isolates
atmospheric shockwaves from the
Northern Hemisphere.

The "Pole of Inaccessibility."
Maximum geographical isolation.
Utilized Earth's existing "spacecraft
graveyard" to hide the massive
construction footprint and debris.

Cross-reference: this is the first appearance of build locations for ARBOUR|01 through |04. The fate
of these four ships remains series territory per the handoff summary and is not addressed here.

3. ARBOUR|05 Pre-Crash
Configuration

Mass distribution was critical. To survive relativistic speeds, the massive liquid coolant reserves
and secondary reactors (R1, R2, R3) were placed at the forward section to act as kinetic and
radiation shielding, while the highly volatile Kugelblitz and remaining reactors (R4, R5) were at the



aft.

4. The Catastrophe at KOI-8565
(Cordis)

The crash of ARBOUR|05 was not random; it was the result of a precise, calculable sequence of
physical failures — triggered not by an external anomaly, but by a man.

Sequence of Events

The Trigger: As the ark approached Cordis, engineers had intentionally "starved" the Kugelblitz so
it would evaporate upon arrival, providing a final braking manoeuvre. Dr. Jian Wei — whose
concealed Aetheris affliction had, by this point in the voyage, begun compromising his judgment
and autonomy without anyone around him recognising it for what it was — destabilised the
Schwarzschild magnetic containment field exactly as the singularity reached its exponential
terminal heat phase. Whether this was a deliberate act, a compelled one, or something Wei himself
could no longer have drawn a clear line between, is not established in the record and is unlikely
ever to be.

The Jettison: Facing imminent vaporisation, the engineers manually ejected the primary drive
assembly out the aft hatch. (Full mathematics of the jettison sequence, the 21-second window, and
the achieved separation distance: see Kugelblitz Jettison Mathematics.)

The Pulse: At precisely 40.4 kilometres away from the aft shielding, the Kugelblitz reached a mass
of 2.28 x 10° kg. One second later, it evaporated completely, converting to energy (E = mc?). It
released a Hawking radiation burst of 2.05 x 1022 Joules.

The Parasitic Drain: The electromagnetic pulse struck the aft shields. The surge destabilized the
magnetic bottles holding the antiproton reserves in reactors R4 and R5. To prevent immediate
internal annihilation, R4 and R5 failsafes activated, parasitically draining gigawatts of power from
the forward grid (R1, R2, R3) to hold their fields.

Wei Stopped: In the chaos of the failing containment, a group of crew members — accounts are
inconsistent and no single name can be confirmed in the historical record — moved to stop Wei. He
was killed in the confrontation, within the same narrow window as the early cascade. By then, the
destabilisation he had triggered could not be undone; the cascade was already several steps
beyond any single point of intervention. (See Kugelblitz Jettison Mathematics, Part Four, for the
precise timestamp within the EM cascade.)



Decelerator Failure: Starved of power by the aft drain, the forward in-system manoeuvring
thrusters shut down. ARBOUR|05 lost its sub-relativistic braking capacity and was pulled into
Cordis's gravity well. With Wei dead and no one else attempting to direct the ship's trajectory, what
followed was genuinely uncontrolled — not steered toward any target, deliberate or otherwise.

Impact and Annihilation: The ark impacted Cordis at an unremarkable, unchosen location. The
kinetic shockwave severed the emergency power conduits, cutting off the parasitic drain. The
magnetic containment in R4 and R5 collapsed instantly.

The 4.3-Kiloton Blast: The remaining 200 milligrams of antiproton catalyst, no longer confined,
annihilated directly with normal matter — full rest-mass conversion, not catalysed fusion (see
Section 1). 200 mg of mass converted via E = mc? yields:

E = mc? =0.0002 kg x (2.998 x 108 m/s)? = 1.80 x 10*3 |

Equivalent to 4.3 kilotons of TNT — consistent with the figure locked in Kugelblitz Jettison
Mathematics, Part Six.

The Result: The explosion scattered wreckage and reactor housing across the impact zone — not
a single dramatic crater, but a diffuse, geologically unremarkable debris field. There is no "Heart."
Arbour was built where the ship happened to come down, not the reverse. (See Kugelblitz Jettison
Mathematics, Part Six, and the glossary's Debris Field entry.)

The immense physical distance and the structural mass of the Habitation Cylinder insulated the
forward reactors (R1, R2, R3). They survived to power the city of Arbour, forever scarred by the
failures of their arrival — and by the man whose unrecognised affliction caused them.

Open Questions for Drafting

e ~~Internal consistency check on blast-yield figures~~ — resolved. The original 100 mg
antiproton-catalyst figure didn't reconcile with the stated 0.2 g mass-equivalent
conversion (100 mg fully converted yields only ~2.1 kt, half the stated 4.3 kt). Corrected
to 200 mg, which produces a clean, internally consistent chain: 200 mg - 0.2 g rest-mass
equivalent » 1.80 x 103 ] - 4.3 kt, matching Kugelblitz Jettison Mathematics exactly. Also
added an explicit note (Section 1) distinguishing the antiproton catalyst's normal catalytic
role from its direct annihilation behaviour during a containment failure, since these are
physically distinct processes and the document previously left that distinction implicit.

e ~~Reissner-Nordstrom vs. Schwarzschild labelling~~ — resolved. The Kugelblitz was
described as a Reissner-Nordstrom (charged) black hole, but every actual calculation in
Kugelblitz Jettison Mathematics uses the standard Schwarzschild (uncharged) formulas.
The numbers were never wrong — only the label didn't match the math being used.
Corrected both occurrences in this document to "Schwarzschild."

e The fate of ARBOUR|01 through |04, now that their Earth build locations exist — still series
territory, not Book One.



e Whether Wei's affliction was deliberate concealment, early-stage unawareness, or
something in between remains undetermined per the existing Kugelblitz Jettison
Mathematics open questions — this document inherits that same ambiguity rather than
resolving it independently.
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