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Abstract

Project This Station - Earth proposes a systems framework for preserving vital
functions as resources, technologies and environments change. It connects
atmospheric observation, qualified oxygen supply, regenerative habitats, energy
services, resource substitution and exploratory orbital research. Its organising
question is practical: which function must continue, for how long, with which
dependencies and measurable limits?

This consolidated edition integrates the engineering depth of the 1 October
manuscript with the reproducible audio audit and controlled-study proposal added on
6 October. Established mechanisms, external demonstrations, illustrative
calculations, measured digital-file properties and future experiments are identified
separately. The framework does not require all its research lines to succeed together.

A rerun of the supplied White Flag analysis reproduced a duration of 236.495238
seconds, digital RMS amplitude 0.13314967 and an 8-12 Hz amplitude-envelope
share of 8.05% under the documented method. Alternative processing choices give
7.65% and 7.85%. These describe a recording; they are not EEG measurements,
acoustic-dose estimates or radiofrequency attenuation. An adult crossover pilot is
proposed to evaluate listener response.

The engineering contribution is a common discipline of balances, qualified
alternatives, reserves, uncertainty and recovery tests. Near-term work concerns data,
models and bounded demonstrators. Planetary migration, Mercury industry and
large-scale radiative control remain exploratory scenarios. The paper is a completed
editorial version for manual author review, not a report of an operating planetary
system.

Keywords: resilience; life support; oxygen infrastructure; atmospheric observation;
resource substitution; energy accounting; audio analysis; research protocol.
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01 Mission: continuity of life and knowledge

A vital function is a service whose interruption has consequences that cannot be
accepted within a specified interval. In a habitat, this may be breathable atmosphere,
water or thermal control. In a scientific network, it may be trustworthy measurements
and access to the procedures needed to repair equipment. Resilience means retaining
or recovering the required service under declared disturbances, rather than merely
duplicating hardware.

The seed and Tree of Life imagery in the earlier manuscripts expresses continuity
through changing material forms. This edition translates that idea into engineering:
functions can move between components, processes and locations only when
interfaces, inventories and operating limits remain compatible. A second oxygen plant
is useful only if power, feedstock, purity and maintenance allow it to replace the first.
[PO1]

Independence is consequently a vector of dependencies, not a single label. A node
may be independent of delivered water for thirty days and dependent on an imported
seal after one failure. Both statements belong in its description. Drawings, calibration
records, software versions and repair knowledge are resources because their loss can
stop otherwise functional equipment.

I'n’T and Lion of Judah remain the project’s cultural identity and ethical motivation.
Symbolism guides the choice of purpose; scientific support comes from methods and
evidence appropriate to each claim. This separation lets specialists and readers from
other fields discuss the same proposal without requiring a shared spiritual
interpretation.

Working question: preserve which function, at which quality, for which
duration, after which failure?
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02 Architecture: separate work packages,
shared accounts

The programme groups its work into observation, sustaining infrastructure and
adaptation. Observation establishes environmental and equipment state. Sustaining
infrastructure provides qualified material and energy services. Adaptation selects
alternatives, repairs faults and tests new capabilities. A common evidence record
connects these activities without making their physical mechanisms interchangeable.

Work package Account that must remain explicit

Atmosphere Species, altitude, coverage, retrieval version and
uncertainty.

Oxygen and biospheres Accepted product, demand, reserves, losses and
recovery duration.

Energy and machines All inputs, useful output, auxiliary loads and stored-state
changes.
Resource decisions Qualified alternatives, conversion coefficients, time and

executable sequence.

Audio and human response Asset identity, calibrated playback, endpoints and
controls.

Orbital and Mercury studies Momentum exchange, heat rejection, dynamics and
scaling.

Each package needs a boundary: what is inside the account, what crosses it and what
observable decides success. The same provenance rules can support an EEG study
and an atmospheric observatory, but an EEG response cannot validate an atmospheric
intervention. Similarly, a successful oxygen process does not establish planetary
propulsion.

The architecture is modular. A proposed magnetic geometry, energy device or distant
industrial site may be redesigned or removed without invalidating the observation and
resource models. Protecting this independence prevents the entire programme from
depending on one unverified breakthrough. The companion telecommunications
paper applies the same architecture to service continuity and physical network
dependencies. [P01]
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03 Method, provenance and evidence classes

This work is a documentary synthesis with reproducible calculations and one
digital-asset analysis. The two supplied project editions were compared by section.
Engineering detail compressed in the scientific revision was restored where it
improves interpretation: material qualification, environmental effects, uncertainty,
cumulative losses, energy portfolios and economic sensitivity. The revised audio
method and study protocol were retained and clarified.

Evidence class Meaning in this publication

Established principle A physical law or mechanism supported by the cited
literature.

External demonstration Another team’s result, limited to its reported apparatus

and environment.
Reproduced file result A computation on the identified supplied recording.

Illustrative calculation A numerical example with declared assumptions, not a
measured installation.

Project proposal A model, experiment or architecture awaiting execution
and review.

The 2005 auction article is a primary source for procurement with substitutions, not
evidence that an Earth-Moon resource network has been built. NASA, ESA and other
cited teams retain credit for their studies. Historical source materials mentioned by
the two manuscripts were consulted through those manuscripts; they are not
represented as newly supplied originals. [PO1, P0O2]

No new atmospheric dataset, habitat experiment, hardware performance record or
participant measurement was created. The audio analysis was rerun using the
supplied script and original bytes. Mathematical examples were independently
recomputed. References support specific mechanisms or external findings; they do
not imply endorsement of this project.

Final editorial edition FR1 identifies a coherent document ready for manual
corrections and feedback. It does not establish peer review, institutional acceptance
or operational readiness.
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04 Solar evolution and the scale of the
problem

The Sun’s evolution is a legitimate long-term boundary condition, but it should not
obscure present-day priorities. NASA describes the eventual red-giant phase on a
timescale of roughly five billion years. Earlier luminosity changes and planetary
climate response are separate questions, requiring coupled stellar, atmospheric and
ecological models. [P03, P04]

For a simple distance comparison, solar irradiance is the incident power per unit
area. Holding the Sun’s luminosity fixed gives:

S(a,t)/So = [L(t)/Lo] X (1 AU/a)>.

Here a is distance from the Sun, L its luminosity and AU the astronomical unit. At 1.7
AU with present luminosity, the irradiance ratio is 1/1.72 = 0.346. The example says
that a farther location receives less sunlight; it does not identify a permanently safe
orbit. To hold this simplified irradiance constant while luminosity changes, a must
scale with the square root of L.

The programme therefore distinguishes three objectives: strengthen current
terrestrial resilience; study adaptation to gradual changes in solar output; and
explore future habitats whose life-support services are maintained under different
energy conditions. None is automatically a substitute for the others.

A future energy environment must supply both useful energy and acceptable heat
rejection. Moving to weaker sunlight would affect photosynthesis, surface
temperature and power production simultaneously. A distance-only calculation cannot
decide habitability, nor can moving the Solar System through the Galaxy stop stellar
ageing.
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05 Orbital energy and angular momentum

An orbit is a dynamical state, not a location that can be chosen independently of
velocity. Adding material to Earth does not by itself specify outward migration. The
momentum carried by that material and its interaction with the planet must enter the
account.

For circular states around a fixed Sun:

€ = —p/(2a); h = V(ua).
AE = Me /2 X (1/a1 — 1/a2).

€ is specific orbital energy in J/kg; h is specific angular momentum in m?/s; p is the
Sun’s gravitational parameter. Using p = 1.3271244 X 102° m3/s2, Me = 5.9722 x 1024
kgand 1 AU = 1.495978707 x 10! m gives the following illustrative change from 1 to
1.7 AU. [P06]

Quantity Rounded result

Specific energy increase 1.826 x 108 J/kg.

Total orbital energy increase 1.091 x 1033 ).
Angular-momentum ratio V1.7 = 1.304, about 30.4% higher.
Mean orbital-energy transfer over 3.46 x 10*° W.

106 years

Mean orbital-energy transfer over 3.46 x 10%* W.

10° years

These are changes between idealised orbital states. They are not an electricity budget
for an actuator. Gravity assists would transfer energy from other orbits; propulsion
would require its own efficiency, reaction-mass and trajectory accounts. The
corrected 1.091 x 1033 J value replaces the earlier approximately 1.6 x 1033 J estimate
for this specific example. Solar mass change and multi-body dynamics are omitted.
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06 Long-horizon strategies and decision
boundaries

Korycansky, Laughlin and Adams analysed gravitational encounters that could
transfer orbital energy from Jupiter to Earth through an intermediate body. Their
work supplies a theoretical reference for migration; it does not establish a deployable
or acceptably safe system. [P04]

A fair comparison begins with the service to preserve. Keeping Earth’s present
biosphere intact, maintaining selected ecosystems in distributed habitats and
sustaining human cultural continuity are different objectives. They require different
measures of success and cannot be combined into one convenient score.

Strategy Main unresolved requirement

Repeated gravitational encounters Precision, cumulative perturbations and consequences
of control failure.

Externally coupled sails or Momentum partner, effective area, force transfer and

propulsion energy.

Distributed habitats Life support, maintenance, resource renewal and social
continuity.

Adaptation on Earth Climate response, ecological limits, energy and
governance.

For independent events with failure probability p, the probability of at least one
failure over N events is 1 — (1 — p)N. When Np is small it is approximately Np. This
arithmetic explains why repeated small risks can accumulate; correlated errors
require a richer model.

Switching off an actuator does not undo transferred momentum or an altered
trajectory. A safe state limits further consequences; rollback restores an earlier state.
Planetary actions may have no credible rollback. The present programme
consequently studies them through models, while its three-year baseline concentrates
on data, software and bounded ground work. Feasibility, social authority and
acceptable consequences are separate decision requirements.

Giuseppe Carilli - 6 October 2026 9/42



Project This Station - Earth English - FR1

07 Clean Sail: preserve the concept, define the
service

The originating Clean Sail concept describes a six-point external arrangement
associated with gold and neodymium-related magnetic materials. A variant includes
an insert near Earth’s geometric centre. The history is retained, but geometry and
material names are not treated as proof of shielding, propulsion or atmospheric
restoration. [PO1]

Three candidate services must be distinguished. Measuring near-Earth plasma
requires suitable sensors. Modifying a local spacecraft-plasma interaction requires a
specified environment and response variable. Applying useful force to a large target
requires external momentum exchange and a demonstrated mechanical or dynamical
connection to that target. A field map may validate the first step without establishing
the third.

Gold can have a justified contact or coating role; practical neodymium permanent
magnets are generally engineered alloys such as NdFeB. Neither label supplies
operating temperature, coercivity, field topology or structural design. The central
insert has no supplied emplacement or qualified thermal case and remains concept
history outside the baseline programme.

A useful small experiment need not preserve the six-point geometry if a simpler
arrangement serves the declared function better. Its specification should name
dimensions, field sources, supports, environment, energy input, observable and
comparator. The result must say exactly which service was demonstrated.

Clean Sail is treated here as an exploratory framework for externally coupled

photon or electromagnetic interactions, evaluated through measurable
effects and bounded consequences.
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08 Momentum exchange: a transparent scale
calculation

Internal forces in a closed assembly of coils and magnets cannot provide standalone
acceleration of its centre of mass. Useful propulsion requires momentum exchange
with photons, expelled material, an external particle flow or another explicitly
modelled partner. Solar sails provide a familiar photon example. [P05]

Assume a perfectly reflecting surface at normal incidence, irradiance S = 1,361 W/m?
and light speed ¢ = 299,792,458 m/s:

Radiation pressure p = 25/c = 9.08 x 10-° N/m?2.
Force on 1 km? = pA = 9.08 N.

If all that force were coupled to Earth, acceleration would be only 1.52 x 10724 m/s2.
Keeping the same force direction for one million years would produce approximately
4.8 x 10~'* m/s of velocity change. This intentionally generous calculation illustrates
scale; a free-flying sail does not automatically transmit its force to Earth.

A magnetic or plasma sail requires a different model: particle distribution, current
closure, field geometry, effective interaction area and power consumption. Its
performance cannot be obtained by replacing optical area with the visible size of a
magnetic structure.

Field strength and thrust are different measurements. Apparent forces can arise from
nearby ferromagnetic objects, cables, electrical leads, vibration or temperature drift.
A result is useful only when those alternatives are distinguishable within the
experiment. The photon calculation validates arithmetic under its assumptions, not a
proposed magnetic mechanism or planetary actuator.
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09 Materials, heat and replacement
qualification

Material selection should follow function. The earlier edition’s fuller material
discussion is retained because it connects a visually simple concept to operating
limits, supply chains and measurable performance.

Function Qualification record

Permanent field Identified magnet grade; coercivity, temperature
response, corrosion and measured field map.

Current conductor Resistance, cross-section, joints, loss and temperature
for copper or aluminium.

Contact or coating Justified gold thickness, substrate and reliability
requirement.

Flux path Saturation and losses for the actual frequency and
waveform.
Structure and insulation Strength, fatigue, expansion, dielectric limits and

vacuum compatibility.

A permanent magnet may suffer irreversible demagnetisation before melting. Its
magnetic ordering cannot be assumed at deep-Earth temperatures. The central-insert
idea therefore lacks a qualified material basis in the supplied record.

Vacuum reduces gas drag and convection, but does not remove waste heat.
Components must conduct heat through supports or cables and radiate it to an
appropriate environment. Radiator area, surface properties, view factors and
component temperature belong in the design. [P21]

Every selected component should have a batch identity, inspection method, operating
envelope and qualified replacement. A substitute is equivalent only for the required
service and conditions, not because it shares a commercial category. Unknown
properties become explicit uncertainty ranges with assigned tests. This material
record is an input to the resource-decision model, not an administrative addition after
procurement.
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10 Validation ladder and environmental
meaning of “clean”

The first useful Clean Sail result is a reproducible local measurement with a clear
interpretation. A staged programme separates model definition, field mapping,
response detection, replication and review. Each stage specifies an observable,
controls, meaningful effect size and stopping criterion before data collection.

Unpowered and nonmagnetic configurations, orientation reversal, temperature
logging and apparatus-control runs help distinguish a genuine response from cable
forces, background coupling or drift. Instrument resolution is only one part of
uncertainty; calibration, alignment, environmental variation and analysis choices also
matter. A positive value smaller than combined uncertainty does not establish thrust.

“Clean” is an environmental design objective. Avoiding aerosol release does not
eliminate charging, heating, interference or material burdens.

Concern Evidence required

Plasma and charging Particle/field observations, local potentials and
equipment response.

Heat and electrical upset Temperature, energy deposition and bounded operating
envelope.

Communication interference Calibrated emissions and receiver performance.

Persistent hardware Lifetime, stored energy, disposal and end-of-life state.

A repeatable bench result may justify a more realistic contained test. Spacecraft or
planetary scaling requires a separate model that preserves the relevant geometry and
physical regime. Safe shutdown limits additional effects but cannot undo momentum
already transferred or remove persistent hardware. The accepted output may be a
well-supported null result, a validated field model or a bounded local effect; none
implies global protection.
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11 Atmospheric escape: mechanism and
interpretation

Some hydrogen-bearing species reach the upper atmosphere, undergo chemical
processing and contribute to escape into space. Water is one source, but methane and
other reservoirs also participate. The cold, dry region near the tropopause limits
upward water transport. Transport, photochemistry, ionisation and escape geometry
must therefore be considered together. [PO1, PO7]

This mechanism is different from liquid oceans directly evaporating into space. It also
does not justify attributing each escaping hydrogen atom to contemporary ocean
depletion. The project’s Atmospheric Escape Track is an observation and
model-comparison programme, not a forecast of imminent terrestrial water shortage.

NASA’s Endurance observations identify an ambipolar electric field contributing to
polar atmospheric outflow. They show that electrodynamics matters alongside gravity
and temperature. They do not establish that an arbitrary magnetic structure would
reverse escape. [P07]

Scientific question Necessary distinction

How material reaches altitude Profiles and circulation versus surface humidity alone.

How species change Water, methane, ions and chemical recycling.

How material leaves Neutral/charged pathways, energies and observation
geometry.

How loss is estimated Directly measured variables versus model-inferred flux.

The practical objective is to improve the reliability of environmental knowledge:
consistent high-altitude records, documented responses to natural events and
transparent uncertainty. Local water availability must still be assessed through
terrestrial hydrology, climate, infrastructure and demand. A remote atmospheric
indicator cannot replace those accounts.
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12 Observatory, uncertainty and causal
reasoning

An observatory should release data quality before dramatic interpretations. Aura MLS
provides atmospheric products and product-specific screening; OMNI supplies
solar-wind and geophysical context with its own sampling and reference conventions.
These records are not interchangeable measurements of a single variable. [P08, P09]

Retain raw inputs, screened products and derived quantities separately. Each
observation needs source, variable, unit, timestamp, location, instrument/retrieval
version, quality flag and uncertainty. Missing data remain missing; a gap must not
silently become zero. A processing change or altered coverage can resemble an
environmental anomaly.

For independent measurements with standard uncertainties 2 and 3 units, the
standard uncertainty of their difference is v(22? + 32) = 3.61 units. With covariance q:

u?(A — B) = u?(A) + u?*(B) — 2q.

Shared calibration or retrieval assumptions can create correlation. Additional printed
decimal places do not reduce physical uncertainty. Sampling, model structure and
representativeness may dominate sensor precision.

A bounded first release selects one quiet and one independently documented
disturbed interval. Freeze input versions and screening rules; publish coverage;
reproduce figures; have a second analyst check the pipeline. Then compare candidate
mechanisms with independent observations. An intervention claim additionally
requires a credible counterfactual: an estimate of what would have happened without
the change. Association alone does not identify cause.

Every figure should declare variable, units, period, source version, filtering
and whether its content is observed, calculated or simulated.
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13 Oxygen infrastructure and lunar processing

Oxygen infrastructure is a delivered capability: produce or recover material, qualify
it, store it, transfer it and sustain supply after failure. Oxygen production alone is
incomplete breathable-air service; pressure, composition, carbon dioxide, humidity
and contaminants also require control. Oxygen is likewise only one part of a
propellant system.

NASA'’s CaRD reports an integrated ground prototype using concentrated sunlight
and simulated lunar regolith, with carbon monoxide confirmed as a reaction product.
The technical record defines a performance boundary in grams of extracted oxygen
per kWh arriving at the primary mirror. This is reported research progress, not a
deployed lunar factory delivering qualified breathing gas. [P10, P11]

Boundary Required measurement

Solar input Mirror incident energy, tracking and optical efficiency.

Reactor Feedstock composition, reaction products and
oxygen-atom balance.

Downstream conversion Usable Oz, reagents, recycle, co-products and auxiliary
power.

Consumer interface Purity, pressure, usable inventory and transfer losses.

Deployment Dust, thermal cycles, maintenance, spares and

operating availability.

Solar energy at the mirror and auxiliary electricity are separate inputs. A fair yield
comparison names both, rather than combining unlike boundaries silently. ESA’s
molten-salt processing research is an alternative candidate whose product and site
constraints must be evaluated on the same basis. [P12]

Earth-Moon complementarity is a future logistics hypothesis. It may reduce some
transported mass for lunar operations; it does not establish that importing lunar
oxygen would address Earth’s atmospheric needs. Qualified delivered service and
recoverable failure response determine value.
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14 Species balances, electrolysis and
protected reserves

Resource accounting needs species, node, quality and time. For resource g at node n
during interval t:

I(g,n,t+1) = I(g,n,t) + accepted production + arrivals — consumption — departures —
losses.

All terms must use the same units and interval. A rejected gas batch is not accepted
production, and an inaccessible tank remainder is not usable reserve.

The ideal reaction 2H20 — 2H> + Oz gives rounded mass ratios of 1.125 kg water
consumed and 0.125 kg hydrogen co-produced per kilogram of oxygen. A 10 kg
O2/day design load consequently requires 11.25 kg water/day and produces 1.25 kg
hydrogen/day before losses. This is an arbitrary engineering load, not a physiological
prescription. Electricity, purification and hydrogen handling need separate accounts.

With no supply, thirty days at that load requires 300 kg of usable oxygen before
margin, storage residuals or leakage. An emergency minimum is a hard constraint:
routine cost savings cannot consume it. Atoms cannot be counted simultaneously as
stored oxygen and recovered water.

A useful stress test combines delayed transport, unavailable electrolysis, a
contaminated batch and storage-valve failure. Report the first unmet function,
surviving duration, binding constraint and resources needed for recovery. Two
production units may still share one vulnerable power source.

These examples establish accounting logic only. They do not predict the performance
of a specific habitat, reactor, crew or delivery mission.
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15 Regenerative biospheres: closure and
cumulative losses

Regenerative life support couples water treatment, gas handling, cultivation and
waste processing. ESA’s MELiSSA provides a compartment-based research reference.
Material recirculation still requires energy, heat rejection, repair and replacement
resources; electrically supplied light can support photosynthesis but remains an
external energy input. [P13]

NASA'’s reported 98% ISS water-recovery milestone applies to its tested recovery
configuration. It is not 98% closure of food, nutrients, oxygen, equipment and every
water pathway. A percentage needs a named stream, quality requirement, boundary
and period. [P14]

For 100 kg/day entering a process, constant effective recovery and no additional
losses:

Recovered fraction Make-up per day Make-up over 180 days
90% 10 kg 1,800 kg

95% 5 kg 900 kg

98% 2 kg 360 kg

99.5% 0.5 kg 90 kg

A 60 kg usable reserve at 2 kg/day depletion lasts thirty days under these
assumptions. Small losses accumulate, while improving recovery can increase energy
use, consumables and maintenance complexity. The strongest design maximises
delivered continuity within its constraints, rather than one recovery percentage.

Begin with an uncrewed, isolatable demonstrator. Measure water and gas quality, pH,
nutrient form, contamination accumulation and recovery after interruption. Report
carbon, nitrogen and nutrient accounts separately. Stored resources and bypass paths
must remain visible, so apparent closure is not secretly supported by an unreported
reserve.
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16 Reliability: recovery is part of performance

A biosphere or oxygen network should be evaluated under interruption as well as
stable operation. The desired evidence is restoration of the specified service and

resource quality within a declared time, using realistic reserves and maintenance
capabilities.

Failure What the test must establish

Power loss Reserve drawdown, thermal response and restart
without unreported inputs.

Process-train loss Isolation and a qualified alternative path.

Sensor drift Detection of disagreement and bounded operation
under uncertainty.

Contamination Quarantine, downstream containment and restored
quality.
Missing component Repair or substitution with credible lead time.

For a simple repairable component, availability is approximated by A = MTBF/(MTBF
+ MTTR), using consistent definitions of mean operating time and repair time.
Parallel independent components have availability 1 — [[(1 — Ai). Shared power,
cooling, software or feedstock invalidates the independence assumption.

Maintenance is a material flow. Filters, catalysts, seals, lamps, pumps, standards and
diagnostic tools may limit autonomy before water or oxygen is exhausted.
Replacement intervals must come from qualified evidence or remain labelled
assumptions.

A complete acceptance record includes the fault introduced, detection time, reserve
consumption, switching and restart sequence, repair procedure and recovered
quality. Repetition matters because one successful restart may be accidental. A
reserve that exists only in a spreadsheet is not proven continuity; it must remain
usable under the same failure that interrupts normal production.
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17 Energy services and the electromagnetic
machine

Primary supply, conversion, storage and distribution are different functions. Solar
radiation, fuels or geothermal resources provide energy. Generators and inverters
convert it. Flywheels and batteries store previously supplied energy. Controls and
electrical networks deliver the required service. Permanent magnets and vacuum are
not primary energy sources.

The proposed machine places magnets on a rotor and windings on a stationary
assembly. Shaft work drives generation; electrical input can instead accelerate a
flywheel for later discharge. The standard relations are: [P15, P16]

e = —N do/dt; f = pn/60; E = Y2Jw?2.

N is winding turns, ® magnetic flux, p pole pairs, n speed in rpm, J rotational inertia
and w angular speed in rad/s. A four-pole machine has two pole pairs; at 1,500 rpm its
ideal synchronous frequency is 50 Hz. Supplying 1 kW of shaft power at that speed
requires about 6.37 N-m torque. Useful electrical power is lower after losses and
auxiliaries.

The service determines the design. Continuous oxygen production, an outage reserve
and a brief high-power pulse need different portfolios. A 100 kWh store at 100 kW
supports one hour before additional losses and reserve limits.

Available technologies should be assessed independently of the proposed machine.
The system must remain useful if a hoped-for improvement is delayed or not
demonstrated. Geothermal heat flow and absorbed solar power also operate on very
different global scales; substituting one local energy service does not replace sunlight
for an entire biosphere. [P20]
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18 Machine qualification: usable energy and
complete cycles

A thin-ring illustration makes storage scale visible. For 10 kg at radius 0.20 m, J = mr?
= (0.40 kg-m?2. At 3,000 rpm, ideal stored energy is about 19.7 kJ, or 5.48 Wh: at most
19.7 seconds at 1 kW before conversion losses. This is not a construction
specification.

Practical usable energy is ¥2J(w?max — w?min), because output and stability
constraints may prevent discharge to zero speed. High power does not imply long
duration. Vacuum reduces drag but adds pumping, seals and more demanding heat
removal. [P16, P21]

Measure a full charge-wait-discharge cycle, including real electrical power, shaft
work where applicable, rotor state, auxiliaries, temperatures and pressure. A falling
rotor speed can supply output without net generation. Returned energy must be
compared with all energy drawn during the complete interval.

Record Purpose

Initial/final speed Distinguish stored-energy depletion from generation.

True input/output power Include power electronics and simultaneous
measurements.

Pumps, bearings, controls Account for operating and standby consumption.

Temperature and containment Define the operating boundary and failure
consequences.

Matched comparator Compare the same load, waiting time and required
reserve.

Progression requires a repeatable service improvement that survives uncertainty,
auxiliary demand and maintenance burden. Field strength, low pressure or a
favourable short output segment alone does not qualify the complete device.
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19 Economics and a service-based energy
portfolio

Energy-generation cost and storage-service cost have different boundaries. A storage
system buys charging energy and returns less after losses; it also incurs capital,
maintenance, waiting losses and replacement costs. Comparing it with a generating
plant requires a defined service, not two isolated headline prices. [P17]

Retain the former edition’s hypothetical flywheel case: 1 MW power, 0.25 MWh useful
discharge, EUR 800,000 capital, EUR 20,000/year routine maintenance, twenty years,
7% discount rate, EUR 80/MWh charging price and 85% round-trip efficiency. These
are scenario assumptions, not quotations or measured prototype specifications.

CRF =r/[1 — (14r)"] = 0.09439.
Annual fixed cost = EUR 95,514; Q = 0.25 x 365 x ¢ MWh/year.
Screening cost = 95,514/Q + 80/0.85 EUR/MWh.

Here r is the annual discount rate, n the lifetime in years, c the full cycles per day and
Q the annual useful discharge. These local variables describe the economic example,
not the photon calculation.

Full cycles/day Annual useful output Illustrative cost
1 91.25 MWh EUR 1,141/MWh
8 730 MWh EUR 225/MWh

24 2,190 MWh EUR 138/MWh

Twenty-four daily cycles imply 175,200 cycles over twenty years. That lifetime,
demand and duty must be demonstrated. Doubling capital gives about EUR 172/MWh
in the highest-use case. Downtime, exceptional replacement, taxes and site costs
remain excluded.

Solar, wind, hydro, geothermal, fission and fuels need their own site, environmental
and supply-chain assessments. Fusion-dependent scenarios remain separate: ITER’s
plasma gain is not net electricity exported by a complete plant. Waste, fuel, material
and retirement obligations belong in every lifecycle comparison. [P18]
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20 Mercury: high incident flux and thermal
obligations

The Mercury addendum proposes a distant industrial and power-processing node. Its
rationale is strong sunlight and possible local resources; its burdens include
temperature, maintenance, transport, waste heat and navigation. It is an exploratory
option, not a dependency of the near-term programme. [P01]

At an approximate mean solar distance of 0.387 AU, inverse-square scaling gives
1/0.3872 = 6.68 times Earth-reference irradiance. With 1,361 W/m? at 1 AU, the result
is about 9.1 kW/m2. Mercury’s orbit varies appreciably, and incident solar power is
not delivered electrical power. [P19]

Candidate role Missing account

Solar collection Efficiency at temperature, pointing, lifetime and
radiators.

Materials processing Accessible feedstock, equipment wear, product quality
and waste.

Manufacture of distributed assets Repair chain, throughput, launch/transfer energy and
inspection.

Polar-site operations Geometry, access, local thermal conditions and

contamination.

A cold region is not automatically an unlimited heat sink. A facility still requires a
heat-transfer path and must avoid destroying the conditions on which it relies.
Nearness to the Sun also does not imply cheap transfer to an arbitrary orbit; energy
and angular momentum still constrain transport. [P21]

The first useful comparison specifies one product at one destination and evaluates
Mercury, lunar, asteroid and Earth-launched alternatives on the same boundary. Until
those accounts close, the attractive flux number remains only one input to a
demanding systems problem.

Giuseppe Carilli - 6 October 2026 23 /42



Project This Station - Earth English - FR1

21 Distributed infrastructure: simulation
before intervention

A population of shades, mirrors or field-related assets offers modular replacement
and incremental scale. It also creates collision, coordination, maintenance and
cybersecurity dependencies. Distribution is an architecture choice, not a reliability
result. [PO1]

A radiative-control study must predict the actual change received by a planet over
location and time. Collector area near the Sun is insufficient: geometry, attitude,
diffraction where relevant, orbital residence and the planet’s motion determine the
delivered effect. Momentum and radiative modification must remain separate
services.

Model both nominal operation and degraded conditions: failed units, common
software faults, inconsistent commands, pointing errors, lost communications and
repair shortages. A small individual effect can become significant or correlated across
a large population.

Layer Decisive failure question

Power/fabrication What remains operable after logistics or energy loss?

Optical/field assets Does command loss reduce or persistently alter the
effect?

Orbital servicing Can navigation errors propagate to other bodies or
assets?

Independent monitoring Can deviations be detected without operator self-report?

The immediate deliverable is an inspectable simulation specification and sensitivity
analysis. A shared-environment intervention would require its own scientific and
societal decision process. An off switch cannot reverse every persistent change, and
no described architecture stops stellar evolution or guarantees eternal stability. A
study that excludes a proposed route can still improve the programme’s decisions.
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22 Resource substitution: from the 2005
model to infrastructure

The 2005 paper by Andrea Giovannucci, Juan A. Rodriguez-Aguilar, Jesuis Cerquides
and Giuseppe Carilli combines procurement bids with paid transformations among
goods. It uses multisets and Petri-net structure; its integer-programming treatment is
restricted to an acyclic substitution network. All four authors retain credit. [P02]

The proposed infrastructure extension represents a good by species or component,
quality, location and time. A transformation has actual input/output coefficients,
energy, losses, capacity and qualification evidence. An offer includes delivery
windows. A reserve cannot be consumed simply to reduce routine cost.

Let x; € {0,1} select bundled offer j with price p; and quantity a(g,j); zx counts
transformation k with cost ck. Define C(g,k) = output(g,k) — input(g,k):

Minimise ZjpjXj + ZkCkZk.
lo(g) + Zja(g,j)x; + ZxC(g,k)z« = d(g) + r(g).

Io is usable initial inventory, d required demand and r protected reserve. Add energy,
capacity, time, location and quality constraints. Commodity amounts may be
continuous where physically justified; equipment and bundles remain discrete.

Final balances alone are insufficient for arbitrary cyclic processes. A model can
suggest transformations that cannot start because enabling material, power or
credentials are absent. Use time-indexed inventories and start conditions, or verify an
executable sequence. The optimiser selects among qualified options; it cannot prove
chemistry, product equivalence or a real supply chain by mathematical feasibility
alone.
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23 Worked resource example: a constraint
changes the answer

Consider an artificial 10 kg oxygen requirement. Existing emergency stock remains
protected. Two qualified routine routes are assumed: buy delivered oxygen for 8 cost
units (CU)/kg, or electrolyse water. Water costs 2 CU/kg; ideal input is 1.125 kg/kg
Oz2; process electricity is assumed at 5 kWh/kg Oz and 0.20 CU/kWh; other processing,
including qualified hydrogen handling, costs 2 CU/kg Ox.

Converted oxygen therefore costs 1.125 x 2 + 5 x 0.20 + 2 = 5.25 CU/kg. The
electricity assumption is a model input, not a measured electrolyser performance.

Minimise 8x + 5.25y; x + y = 10; 5y < E; x,y = 0.

x is purchased oxygen, y produced oxygen and E available process electricity. The
existing 10 kg emergency stock is outside routine allocation.

Available electricity Routine solution Total cost

At least 50 kWh Produce 10 kg, buy none 52.5 CU

30 kWh Produce 6 kg, buy 4 kg 63.5 CU

Zero Buy 10 kg 80.0 CU

Zero and no delivery No feasible routine solution Explicit infeasibility

The mixed case consumes 6.75 kg water and co-produces 0.75 kg hydrogen in the
rounded ideal balance. No hydrogen revenue is counted. If timing, purification,
equipment capacity or co-product handling fails, the route is unavailable regardless of
price. This known-answer example illustrates joint procurement and transformation; a
real bundled-bid instance also needs discrete choices and scenario checks. [P02]
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24 Digital twin and the bridge to
telecommunications

A digital twin links observations and a state model to testable scenarios. At the
programme’s initial stage, it is a proposed model, not a live copy of an operating
Earth-Moon network. Its scientific contract is reproducibility: reconstruct a result
from archived inputs, assumptions and code versions.

Record Minimum content

Observation Source, unit, time, location, quality and uncertainty.

Inventory Qualified species/component, usable amount, node and
reserve.

Process Coefficients, energy, capacity, losses and enabling
conditions.

Scenario Demand, faults, arrival windows and model version.

Decision Feasible options, binding limits, selected plan and
authority.

Keep observed data separate from scenarios and derived products. Conservation
tests, dimensional checks and known-answer cases should precede a persuasive
dashboard. Missing or stale observations must widen uncertainty, rather than create
fictitious certainty.

The companion telecommunications framework transfers this discipline to links,
computing, power, clocks, spare parts and essential services. It adds service-specific
bandwidth, latency and recovery requirements. The connection is systems
engineering; neither music-response hypotheses nor planetary propulsion are
prerequisites for network resilience.

Recommendations and equipment commands remain distinct. A model may rank
options, while execution occurs only within an authorised policy and a tested
operating envelope. Record the reason for a decision and whether its consequences
can be reversed. Software products may change; preserving units, provenance and
explainable feasibility should not depend on a particular vendor.
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LISTENING & SCOPE

25 White Flag: audio, physiology and RF are
separate domains

White Flag

This Station Version
3:56.5 - Mono AAC-LC - 44.1 kHz - Original recording

@ ) open the embedded song
Use the paperclip or the PDF Attachments panel.

White Flag - This Station Version is both a creative companion and a defined stimulus
for proposed research. Its scientific use begins by distinguishing measurements that
can share a frequency label without sharing a mechanism.

Quantity What is measured

Digital waveform Sample amplitude relative to digital full scale.

Acoustic playback Sound pressure, exposure duration and equipment
response.

Audio envelope Time variation of signal amplitude and its modulation
spectrum.

EEG alpha Scalp electrical activity in a declared band, montage

and preprocessing.

Radiofrequency field Electromagnetic quantities, frequency, bandwidth and
exposure geometry.

An 8-12 Hz component in an audio envelope is not a recording of brain alpha activity.
Digital dBFS is not headphone dB SPL. Sound is a mechanical pressure disturbance; it
does not establish RF cancellation. “5G” or “6G” alone is not an exposure
specification. [P25, P26]

The proposed direction-neutral question is whether the identified recording changes
posterior EEG alpha power relative to an active music comparator after matched
baselines. HRV, arousal and self-report are separate secondary or exploratory
outcomes. Primary studies of music and EEG/HRV motivate controlled measurement,
but do not validate this track. [P22, P23]

The recording’s measurable rhythmic structure supports an asset-analysis result.
Neural entrainment, RF shielding, clinical protection and exposure-treatment
interaction would each require their own evidence. None was measured in the
supplied project or in this consolidation.
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ASSET & METHOD

26 Asset identity and the documented audio
method

The original recording was retained without retuning, mastering, normalisation,
channel synthesis or re-encoding. The MPEG-4 container holds mono AAC-LC at
44,100 Hz. Its supplied filename is White Flag This Station Version.m4a; the
historical embedded name was WF-GC Nobel Audio Pitch.aac.

Property Reproduced value

File size 7,612,604 bytes

Duration / decoded samples 236.495238 s /10,429,440
Digital RMS amplitude 0.13314967; —17.513 dBFS
Digital sample peak 0.58786112; —4.615 dBFS

The primary recipe decodes float32 PCM with FFmpeg and no gain change, computes
the magnitude of the Hilbert analytic signal, and resamples the envelope to 200 Hz
with polyphase antialias filtering. Trim one second at each edge. Estimate the PSD
with 16-second Hann-window Welch segments, 50% overlap, segment-mean
detrending and mean averaging. This yields 0.0625 Hz bins and 28 averaged
segments. [P27]

Envelope share = 100 x [s*2P(f)df / [o.5*°P(f)df.

Trapezoidal integration uses exact band boundaries. RMS and sample peak describe
decoded samples, not calibrated acoustic dose or reconstructed intersample true
peak.

The asset SHA-256 is recorded in the shared annex and language READMESs. The
analysis script, JSON, CSV and calculation notes accompany the recording.
Reproduction uses Python 3.12.14, NumPy 2.3.5, SciPy 1.17.0 and FFmpeg 6.1.1;
other versions should be recorded when comparing results.
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SIGNAL RESULTS

27 Audio results and processing sensitivity

The analysis rerun reproduced the earlier scientific revision’s results. The spectrum
describes the modulation of amplitude, not the pitch spectrum of the original
waveform and not a biological signal.

Original decoded waveform
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Processing choice - 8-12 Hz envelope share

8.05% 7.65% 7.85%

Hilbert envelope, 16 s Welch 10 ms RMS envelope, 16 s Hilbert envelope, 8 s Welch
Welch

Prominent primary spectral bins are 2.8125, 0.6875 and 5.6875 Hz. They are
compatible with rhythmic modulation but do not establish a unique beat tempo,
special tuning, binaural beats or neural entrainment. The supplied mono asset is not a
stereo binaural-beat treatment.

The tested 7.65-8.05% span is method sensitivity, not a confidence interval, a
participant-response distribution or an exhaustive uncertainty bound. Other
reasonable processing definitions may change the result. The historical 9.4% estimate
had an incomplete method record and is retained only in the audit history.

Figure: unmodified decoded waveform and Hilbert-envelope PSD. The displayed
spectrum covers 0.5-20 Hz; the fraction uses the complete 0.5-40 Hz denominator.
Highlighting 8-12 Hz identifies an envelope band only. The reproducible conclusion is
that this exact recording has measurable rhythmic amplitude structure.
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PROPOSED LISTENING SESSION

28 Proposed adult crossover pilot

The next research step is a feasibility pilot with eighteen adult volunteers, three
separate visits and six balanced condition orders. Eighteen is a procedural and
variance-estimation choice, not a powered efficacy sample. Ethics review and
informed consent must precede recruitment.

Condition Role

A: White Flag Identified unmodified asset for 236.495 seconds.

B: active music comparator Permission-compatible music matched in duration and
calibrated acoustic level.

C: quiet rest Matched posture, equipment, timing and eye condition.
Condition A - proposed listening sequence

Quiet baseline White Flag Recovery

5:00 3:56.5 ~ 5:00

Schedule visits at least twenty-four hours apart at similar local times. After
acclimatisation, record a five-minute quiet baseline, the condition and a five-minute
recovery. Freeze the acquisition windows before recruitment. Document room
conditions, posture, eye state, sleep and recent relevant activities.

Use offline playback and wired headphones. The inherited 60-70 dBA equivalent-level
range is a provisional research target, subject to calibrated ear-coupler measurement,
comfort and protocol review. A digital volume setting is insufficient to establish
acoustic exposure. [P26]

Participants can recognise music, making full blinding unrealistic. Use neutral
instructions, collect familiarity, liking and expectation, and blind analysis labels.
Equipment-control recordings should check headphone, amplifier and electrode
pickup before enrolling participants.

Ambient RF may be logged as context without intentional exposure manipulation. This
pilot tests an audio comparison. A future RF active/sham interaction experiment
needs its own approved source, dosimetry and power calculation. No participant
study is reported as completed.
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MEASUREMENTS & ENDPOINTS

29 EEG, ECG and predeclared endpoints

The primary endpoint is posterior EEG alpha power, defined independently of
whether an increase would be desirable. Proposed acquisition uses O1/02 electrodes,
EOG, ECG and respiration, with EEG/ECG sampled at 500 Hz or more. Fix reference,
hardware settings, offline filtering and artefact rules before the main comparison.

Estimate EEG PSD with two-second Hann epochs and integrate 8-12 Hz. Average
absolute band power over qualified epochs and O1/02, then use the log scale. A
duration-matched baseline uses the final 236.495 seconds of the quiet period. Require
at least 120 seconds of accepted EEG per condition and disclose missing channels or
excluded epochs.

Di = log(aA/apre,A) — log(aB/apre,B).

o denotes mean qualified posterior alpha power. The ratios are dimensionless; D
compares each participant’s baseline-relative changes in A and B. This is a proposed
operational endpoint, not an observed response.

HRV is assessed separately through normal-to-normal ECG intervals. The main
RMSSD comparison uses matched five-minute baseline and recovery windows
because the song is only 3.94 minutes long. Respiration and R-peak quality must be
recorded. Shorter within-track HRV can be exploratory with equal windows and
explicit limitations. [P24]

EDA and subjective stress/arousal are secondary or exploratory outcomes with their
own artefact and reporting rules. A physiological measure, subjective feeling and
clinical endpoint must not be substituted for one another.
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ANALYSIS & UNCERTAINTY

30 Analysis, uncertainty and sample-size
reasoning

Preregister the primary A-versus-B contrast, inclusion criteria, artefact thresholds,
outcome windows and statistical model before the confirmatory study. In a crossover
analysis account for condition, visit period, baseline and participant effects;
prespecify order and carryover checks. The pilot primarily estimates feasibility,
attrition, quality and within-person variability.

Report effect size and a 95% interval. On the log scale, exp(mean contrast) expresses
the ratio of baseline-relative power changes. Confirmatory secondary comparisons
should form a declared family with an adjustment such as Holm; exploratory
outcomes remain labelled exploratory.

For an illustrative paired normal approximation:

n = (1.96 + 0.84)2/d2.

Assuming standardised within-person effect d = 0.50 gives approximately 32
complete participants and forty recruited with 20% loss. This is a screening
calculation. Actual sample size depends on the justified effect, variance, covariance,
crossover structure and selected endpoint; it must be fixed after suitable pilot
information.

Missing EEG cannot be made valid through mean imputation. Publish exclusion
reasons by condition and use predefined sensitivity analyses. A non-significant result
does not establish equivalence; that requires its own meaningful margin and adequate
precision.

RF-context records, if collected, need calibration, frequency, bandwidth, geometry,
averaging, instrument floor and uncertainty. They remain observational covariates in
this pilot. No interaction or shielding claim follows from correlation with the
physiological endpoints. [P25]
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INTERPRETATION

31 Biomedical interpretation and participant
factors

The scientific revision’s biomedical material contributes a methodological lesson:
personal experience, symptom relief, a controlled physiological endpoint and disease
modification are different evidence types. This final edition retains that distinction
without turning an infrastructure paper into treatment guidance. [P01]

Music-response studies provide context for measuring EEG, HRV and reported
experience. They do not show that this particular recording prevents Parkinson’s
disease, treats cancer or confers long-term neuroprotection. An increase in alpha or
HRV is not automatically a health improvement, and a favourable baseline change is
not enough without a suitable comparator. [P22-P24]

The audio protocol does not require a cannabinoid intervention. Clinical formulations,
commercial flower and an audio stimulus are different interventions; evidence about
one cannot validate another. Historical clinical discussions therefore do not supply
efficacy claims for the present programme.

Sleep, caffeine, nicotine, alcohol, medication, exercise, cannabinoid use and their
timing may affect measurements or interpretation. Record relevant factors,
standardise what can reasonably be controlled and prespecify any covariates.
Eligibility and medication-related procedures belong to qualified clinical review; no
unsupervised treatment interruption is proposed.

A positive pilot result would still require replication and an outcome meaningful to
participants. A patient study would be a separate clinical protocol. The current
contribution is a feasible measurement plan and a reproduced digital-asset audit; it
contains no individual medical report, diagnosis or observed clinical outcome.
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32 Delivery: a conditional three-year
programme

The schedule starts when a team, requirements and resources are committed. It
organises decisions, not a promise that every distant concept can be delivered in
thirty-six months.

Period Output and progression gate

Months 0-6 Freeze boundaries, source versions, baseline models
and known-answer cases.

Months 6-12 Observatory release, resource solver and independent
reconstruction of results.

Months 12-18 Qualified demonstrator design, calibration and
readiness review.

Months 18-30 Bounded process/machine tests and controlled fault
recovery.

Months 30-36 Independent comparison; continue, redesign or close
each line.

A ninety-day audio feasibility sequence may run inside this programme after its
approvals and resources are available. Weeks 1-2 freeze the protocol and
stimulus/comparator conditions. Weeks 3-6 qualify instruments and procedural runs.
Weeks 7-10 conduct approved pilot visits. Weeks 11-12 produce quality, deviation
and variance reports. These are conditional stages; no approvals, recruitment or visits
are claimed to have occurred.

Work packages remain independent: source-aware atmosphere, oxygen/inventory
modelling, uncrewed biosphere recovery, energy-service measurement, physically
executable substitution and audio-response feasibility. Orbital interventions,
deep-Earth emplacement, Mercury facilities and occupied unproven habitats are
outside baseline delivery.

Budget for staff, instruments, calibration, consumables, specialist review and
contingency after requirements are defined. Distant planetary or therapeutic benefits
are not assumed revenue. The decisive output is evidence that another team can
inspect, reproduce and use to change a decision.
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33 Governance, acceptance and cumulative
consequences

Scientific review asks whether the method supports the claim. Ethical and strategic
review asks who is affected, how participation and consequences are governed, and
where authority ends. A reviewer must be identified and scoped before a review is
described as completed.

Work package Minimum acceptance evidence

Digital audio Asset hash, method, spectrum, versions and rerunnable
script.
Human pilot Actual approval/consent records, calibrated playback,

allocation, quality and deviations.

Observatory Versioned sources, coverage, screening and reproduced
baseline.
Oxygen/biospheres Closed accounts, qualified output, reserves and

repeated recovery.

Substitution engine Known-answer results, executable sequence and
infeasibility explanations.

Machine/Clean Sail Complete input/state accounts, controls and
independent measurements.

A shared fault can defeat otherwise diverse equipment. Review common software,
power, clocks, feedstock, control and supply chains. Long sequences of small actions
also require cumulative-risk analysis; independence must be demonstrated rather
than assumed.

Stop or redesign when an effect fails replication, conservation is violated, a decisive
measurement remains below uncertainty, failure consequences cannot be bounded or
the defined service is not restored. Publishing a well-supported null result is a valid
programme outcome.

Human data require consent-compatible, pseudonymised access; operational access
and public scientific documentation have different needs. Negative results,
assumptions and deviations belong in the evidence record. The typeset author
attribution does not imply an institutional affiliation, ethics approval, cryptographic
signature or authority to act on shared environmental systems.
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34 Contribution, limitations and claim register

The paper’s contribution is an integrated research architecture with explicit accounts,
qualified substitutions, recovery tests and a reproducible asset example. Integration
is useful because it makes dependencies and contradictions inspectable. It does not
make unrelated physical domains one demonstrated mechanism.

Support available in this edition

Identified White Flag file has Reproduced digital analysis with method sensitivity.
rhythmic envelope structure

Listening changes EEG/HRV Proposed controlled comparison; no participant results.
The song attenuates or neutralises No established attenuation mechanism or field

RF measurement.

CaRD supplies deployed lunar External ground research; downstream qualification and
breathing oxygen flight work remain.

Magnets/vacuum produce net Conversion/storage only; full-cycle accounts apply.
energy

Substitution solves all resource Qualified acyclic model plus proposed time/execution
cycles constraints.

Orbital/Mercury concepts are [llustrative calculations and exploratory scenarios only.
operational

The orbital-energy, water-loss, reserve, storage and cost figures are scenarios with
declared assumptions. No new atmospheric trend, habitat closure percentage,
prototype efficiency or human benefit was measured. Reproduced audio values are
not biological outcomes or acoustic-dose estimates.

The strongest near-term conclusion is that several independent work packages can
now be reviewed through a common evidence discipline. Their future value depends
on data quality, conservation, realistic maintenance and independent challenge. This
edition is ready for manual author correction and feedback; it does not represent a
journal submission, accepted publication or delivered presentation.
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35 Glossary and dimensional literacy

Readers from other disciplines can follow the argument by distinguishing stocks,
rates, ratios and services. A stock is an available quantity; a rate describes change per
time; a service adds quality, location, duration and recovery obligations.

Term Meaning here

AU Astronomical unit: 1.495978707 x 10** m.
ISRU Use of resources available at the operating destination.
Closure Recovery fraction of a named material stream within a

boundary and period.

Autonomy Duration of a specified service under stated reserves
and dependencies.

Qualification Evidence of suitability for a specific use and
environment.

Digital twin Traceable state/scenario model; operational connection
must be declared.

PSD Power spectral density: distribution of a signal’s power
over frequency.

dBFS / dB SPL Digital full-scale reference / physical sound-pressure
reference.

EEG / HRV Scalp electrical recording / variation in valid heartbeat
intervals.

LCOE / LCOS Generation cost / storage-service cost, with different
boundaries.

Safe state / rollback Limit further effects / restore an earlier state.

W, kW and MW are power; J, Wh, kWh and MWh are energy. One Wh equals 3,600 ]J.
A mass in kg is not a flow until paired with time. Every percentage requires a
denominator.

A convenient numerical unit does not establish comparability. Costs need the same
service boundary; oxygen needs the same quality; frequency labels need the same
measurement domain. Report precision appropriate to uncertainty, rather than
adding digits to uncertain assumptions.
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36 Shared annex, authorship and review
edition

The multilingual package contains one common Annex folder so the original research
assets remain identifiable across translations. Each language folder contains this
paper, the companion telecommunications paper, editable Word copies and its own
README. Scientific equations, numbers and reference IDs are shared; explanatory
prose is translated.

Annex item Role

White_Flag_This_Station_Version.m4  Unmodified supplied mono recording; creative
a companion and proposed stimulus.

Multi-unit_ Combinatorial Reverse A Original English four-author paper, dated 11 July 2005.
uctions_2005.pdf

Methods/analyse_white_flag.py Supplied executable audio analysis.

Methods/White_Flag_Digital Audit.js Reproduced digital results and intermediate data.
on and spectrum CSV

Methods/Calculation_Notes.json Declared engineering constants and numerical checks.

The audio SHA-256 is
9492ddb720fe8495d6e164d88f3cf745fba26d988ea227acb4057bf0ae7c228b. The
recording is White Flag (Dido), This Station Version supplied by Giuseppe Carilli;
underlying music rights remain with their holders. The 2005 article is credited to
Andrea Giovannucci, Juan A. Rodriguez-Aguilar, Jesus Cerquides and Giuseppe Carilli.
No authorship or rights transfer is implied by inclusion.

Giuseppe Carilli is the named author of this project synthesis. Al assistance supported
editorial integration, calculation implementation, translation and typesetting. No
unperformed experiment, independent review, funding award or institutional
endorsement is represented as completed.

Giuseppe Carilli Author - Project This Station - Earth - I'n’I / Lion of Judah LinkedIn:
https://es.linkedin.com/in/giuseppe-carilli-a03805b1 6 October 2026 - Final
consolidated editorial edition FR1 - Typeset author attribution, before manual
corrections and feedback.
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