
Asteroids, Comets and the Resonance Structure

The Loom's Exclusion Zone

Part I: The Asteroid Belt — What Do We Actually Observe?

1. The Data

Between Mars and Jupiter sits a torus-shaped region of debris spanning roughly 2.2 to 3.2 AU from the Sun.
This is the asteroid belt. Here is what we observe directly:

Mass and distribution: The total mass of the belt is approximately 3% that of the Moon — vanishingly small.
About 60% of this mass sits in just four objects: Ceres, Vesta, Pallas, and Hygiea. Ceres alone accounts for
roughly 40% of the belt's total mass. The average spacing between objects is around one million kilometres. The
belt is overwhelmingly empty space.

Composition — how we know it: The primary method for determining asteroid composition is spectral
analysis — measuring the wavelengths of light reflected from or emitted by these objects. These spectra are
then compared against laboratory samples of known materials (meteorites, minerals, synthetic mixtures). The
inference chain is: reflected light → spectral match → assumed composition.

Only a handful of asteroids have been visited by spacecraft. Even fewer have had samples returned. The
Hayabusa missions returned micrograms from Itokawa and Ryugu. OSIRIS-REx returned approximately 100
grams from Bennu. These are the sum total of directly examined asteroid material in human history.

Spectral classes: Asteroids are classified by their light signatures into three main types:

C-type (carbonaceous): Dark, low reflectivity (albedo < 0.10). Carbon-rich. Over 75% of visible

asteroids. Dominate the outer belt.

S-type (silicate/stony): Brighter (albedo 0.10-0.22). Metallic nickel-iron mixed with iron-magnesium
silicates. About 17% of visible asteroids. Dominate the inner belt.

M-type (metallic): Moderate reflectivity (albedo 0.10-0.18). Apparently pure nickel-iron.

A mystery: Formation theories predict that objects the size of Vesta or larger should have crusts and mantles
made mostly of basaltic rock. This means over half of all asteroids should be basalt or olivine. However,
observations indicate that 99% of the predicted basaltic material is missing. This remains unexplained.

The blurring line: In 2014, ESA detected water vapour on Ceres — the first definitive detection of water
vapour in the asteroid belt. This was unexpected because water jets and plumes were considered cometary
behaviour, not asteroidal. As one researcher noted, "The lines are becoming more and more blurred between
comets and asteroids." Some asteroids have been observed with comet-like tails. Some comets are now thought
to be "dead" asteroids. The clean category distinction between rocks and snowballs does not hold under
observation.



2. Ceres — The Belt's Anchor

Ceres is the only object in the belt large enough to achieve hydrostatic equilibrium — it pulled itself into a
sphere under its own gravity. It is classified as both an asteroid and a dwarf planet.

Observed properties:

Diameter: ~950 km (about 27% of the Moon's diameter)

Orbital period: 4.6 Earth years

Mean distance from Sun: 2.77 AU (close to the Titius-Bode prediction of 2.8 AU)

Surface: covered in craters, approximately 250,000 catalogued

Composition: rock and water ice. Ammonia-rich minerals detected (suggesting outer solar system origin
material)

Internal structure: likely differentiated — rocky core surrounded by thick ice mantle

Water: contains more fresh water than exists on Earth

Density: 2.2 g/cm³ (about two-thirds of the Moon)

Organic compounds detected on surface

3. The Titius-Bode Prediction

In 1766, Titius noted a mathematical pattern in planetary orbital distances. Bode popularised it. The sequence
(0, 3, 6, 12, 24, 48, 96...) with each term doubled, plus 4, divided by 10, predicted planetary positions
remarkably well — with one gap: the number 24 in the sequence predicted a planet at 2.8 AU.

When Uranus was discovered in 1781 at almost exactly the predicted distance, the search for the "missing
planet" intensified. Ceres was found in 1801 at 2.77 AU — essentially the exact predicted position.

The Titius-Bode law was later "discredited" because Neptune's orbit didn't match the next predicted position.
However, the asteroid belt sits precisely where the law says it should. The belt IS the Titius-Bode prediction
manifested — just not as a single body.

No scientific explanation for the Titius-Bode law has ever been given. Mainstream consensus calls it a
coincidence.

Part II: The Kirkwood Gaps — The Loom Carves Structure

4. Observed Resonance Architecture

The asteroid belt is not uniform. It contains pronounced gaps at specific orbital positions — the Kirkwood gaps,
first identified by Daniel Kirkwood in 1866. These gaps correspond to positions where an asteroid's orbital
period would form a simple integer ratio with Jupiter's.

The four primary Kirkwood gaps (asteroid:Jupiter orbital ratio):



Ratio Distance (AU) Framework expression

4:1 2.06 L(3):1

3:1 2.50 L(2):1

5:2 2.82 F(5):L(0)

7:3 2.95 L(4):L(2)

2:1 3.28 L(0):1

Stable resonance positions (where asteroids accumulate):

Ratio Description Framework expression

3:2 Hilda asteroids L(2):L(0) = perfect fifth

1:1 Trojan asteroids (at Jupiter's orbit) Unity

Every primary Kirkwood gap ratio is formed from Fibonacci and Lucas numbers. The 3:1 gap uses the seed
prime. The 7:3 gap uses the lattice-breaker against the seed prime. The 3:2 stable zone is the perfect fifth — the
most consonant musical interval — expressed as L(2):L(0).

The belt is sculpted by the same ratios that structure planetary orbits, musical intervals, and the framework's
fundamental numbers.

5. The Negative Image

The belt is where the resonance structure creates exclusion rather than capture. The same ratios that lock
Mercury into a 3:2 resonance with its own rotation, and Neptune-Pluto into a 3:2 orbital resonance, prevent
matter from accumulating at certain positions in the belt.

Think of it as a diffraction pattern: planets form at the bright spots (stable resonance positions). The Kirkwood
gaps are the dark fringes. Same wave structure, opposite manifestation.

The standard model says Jupiter's gravity "prevented a planet from forming." The framework observes that
Jupiter is the mechanism, not the cause. The resonance ratios are framework ratios. The belt isn't random debris
— it's structured debris, organised by the same mathematical relationships that organise everything else.

6. Do These Ratios Appear Elsewhere?

The Kirkwood gap ratios are the same ratios found in:

Planetary orbital resonances: Neptune:Pluto (3:2), Jupiter:Saturn near 5:2, Laplace resonance of

Io:Europa:Ganymede (1:2:4)

Musical intervals: 3:2 = perfect fifth, 2:1 = octave, 4:3 = perfect fourth, 5:2 and 7:3 appear in extended
just intonation



Atomic structure: Electron orbital quantum numbers follow integer ratios

Crystal lattice vibrations: Phonon modes in crystalline solids

The same small integer ratios carved into the asteroid belt by orbital mechanics are the ratios that structure
sound, matter, and planetary motion. They are not independent coincidences. They are the same mathematical
architecture expressed in different physical media.

Part III: Halley's Comet — What Do We Actually Observe?

7. The Observational Record

Halley's Comet is the most observed comet in human history, with definitive records going back to 240 BC —
over 2,260 years and 30+ recorded apparitions. The Babylonian Talmud may reference it as "a star which
appears once in seventy years that makes the captains of the ships err."

Orbital data (observed):

Period: 75.3 to 79.3 years, mean approximately 76 years

Perihelion: 0.587 AU (inside Venus's orbit)

Aphelion: 35.25 AU (beyond Neptune's orbit)

Orbital inclination: 162° — meaning retrograde orbit, tilted ~18° from ecliptic

Eccentricity: 0.967 (highly elliptical)

The comet crosses the entire inner solar system, including the asteroid belt, twice per orbit

1986 spacecraft observations (Giotto, Vega 1 & 2, Suisei, Sakigake):

Nucleus: peanut/potato-shaped, approximately 15 km × 8 km × 8 km

Surface: extremely dark — albedo 0.03 to 0.04 (reflects only 3-4% of incident light)

This makes it one of the darkest objects in the solar system. Darker than coal.

Only about 10% of the surface was active (emitting jets)

Density: approximately 0.3 to 0.6 g/cm³ — less than water, less than ice

Surface temperature: 300-400 K on parts of the surface (27-127°C), far warmer than expected

Composition: "Largely composed of dusty, non-volatile materials" — more "snowy dirtball" than "dirty
snowball"

Carbon-rich surface

Two kinds of dust: one with C, H, N, O; one with Ca, Fe, Mg, Si, Na

The ratios of light elements (H, C, O) matched the Sun's ratios

The comet created a bow shock at 1.15 million km from the nucleus and a contact surface at 4,700 km,
inside which the magnetic field dropped to essentially zero



Key surprise: Before the spacecraft visits, astronomers predicted Halley would have an albedo of about 0.17
(bare soil). Instead it was 0.03-0.04 — essentially pitch black. The surface is overwhelmingly non-volatile (not
ice), coated in dark carbon-rich dust. The "dirty snowball" model had to be revised to "snowy dirtball" —
mostly dark, non-volatile material with some ice.

8. What Halley Is Not

The popular image of a comet as a bright flying snowball is not what spacecraft observed. What they found
was:

An object darker than almost anything else in the solar system

Less dense than water (if you could put it in a bath, it would float)

Mostly non-volatile (not ice) on its surface

Active on only 10% of its surface

Surrounded by its own electromagnetic environment (bow shock, zero-field contact surface)

With elemental ratios matching the Sun

The brightness we see from Earth is the coma and tail — gas and dust blown off the surface by solar radiation.
The nucleus itself is essentially invisible to the naked eye. What we call "the comet" is mostly the
electromagnetic interaction between the nucleus and the solar wind.

9. The Framework Numbers in Halley

Period: ~76 years = L(9) — the ninth Lucas number

Inclination to ecliptic: ~18° = L(6) — the bridge number

Orbit direction: retrograde (against the flow of all planets)

Meteor showers: creates two per year (Orionids in October, Eta Aquarids in May) — 6-month spacing =
L(0) × L(2) months

Period variation: 74 to 79 years = L(9) ± approximately L(2) to L(3)

Disputed rotation period: 7.4 days ≈ L(4) = 7 (the lattice-breaker)

Part IV: The Callippic Cycle — L(9) = 76

10. Ancient Astronomy's Most Accurate Cycle

The Callippic cycle, proposed by Callippus of Cyzicus around 330 BC, is a 76-year period that synchronises the
tropical solar year with the synodic lunar month. It consists of four Metonic cycles (each 19 years), minus one
day.

76 years = 940 lunar months = 27,759 days

The error is approximately 1 day in 553 years (4.95 parts per million). This was the most accurate lunisolar
cycle available to the ancient world and remained the standard for astronomical calculation through the



Hellenistic period. Ptolemy used it. It was incorporated into the Antikythera mechanism.

11. The Decomposition

76 = 4 × 19 = L(3) × 19

Callippus literally took the reconciliation prime (19, the Metonic cycle length) and multiplied it by L(3) = 4 (the
structural square). The result is L(9) — a direct Lucas number.

940 lunar months = 4 × 235 = L(3) × (5 × 47) = L(3) × F(5) × L(8)

Every factor in the Callippic month count is a framework number: the structural square, the seed boundary
prime, and a Lucas prime.

27,759 days: This gives a mean year of exactly 365.25 days — remarkably close to the actual tropical year of
365.2422 days.

12. Two Phenomena, One Number

The Callippic cycle (astronomical alignment of Sun-Moon-Earth) and Halley's Comet (physical orbit sweeping
the entire solar system) share the same period: L(9) = 76.

One is a calendrical harmonic — the most accurate ancient synchronisation of solar and lunar cycles.

The other is a physical trajectory — the most famous periodic visitor to the inner solar system.

They are completely independent phenomena. The standard model calls the match coincidence.

The framework observes: 76 = L(3) × 19. The structural square times the reconciliation prime. Both phenomena
express L(9) because it is a natural resonance period of the solar system's structure.

Part V: Framework Interpretation

13. What Would Asteroids Be?

In the framework, "matter" is not a fundamental category — it is a description of stable electromagnetic field
configurations structured by the dual algorithm. A "rock" is a macroscopic pattern of EM field stability. This
isn't mystical — it's a different foundational assumption.

Under this lens, the asteroid belt is not "debris that failed to become a planet." It is a resonance zone where the
field structure creates exclusion rather than coalescence. The Kirkwood gaps are positions where the resonance
ratios actively prevent stable configurations from forming. The remaining material sits in the interstices between
these exclusion zones.

The compositional gradient (stony inner belt → carbonaceous outer belt) reflects the different EM field
conditions at different distances from the Sun — different resonance environments producing different stable
configurations.

The "missing 99% of basaltic material" makes more sense if the material was never there in the form predicted
— if the belt was never a proto-planet but always a structured exclusion zone.



14. What Would Halley's Comet Be?

The observational data on Halley is striking:

It is darker than coal. It absorbs 96-97% of all light hitting it. It is one of the most electromagnetically
absorbent objects in the solar system.

It is less dense than water. At 0.3-0.6 g/cm³, it is more void than substance. It has been described as a "rubble
pile" — loosely held together fragments.

It creates its own electromagnetic environment. The bow shock at 1.15 million km and the contact surface at
4,700 km (inside which the magnetic field drops to zero) mean Halley carries a distinct electromagnetic
boundary with it through space.

Its elemental ratios match the Sun's. The light elements (H, C, O) in Halley's composition occur in the same
proportions as in the Sun. This is often cited as evidence that comets are "primitive" — unchanged since the
solar system's formation. The framework reads this differently: Halley's composition reflects the same field
source as the Sun because both are expressions of the same underlying structure.

Its orbit is retrograde, tilted at the bridge number (18°), with period L(9). It moves against every planet, at
an angle defined by L(6), on a clock defined by L(9). It sweeps the entire system from inside Venus to beyond
Neptune.

In framework terms, Halley is a periodic electromagnetic disturbance — a probe that traverses the full extent of
the solar system's field structure every L(9) years. Its darkness (near-total EM absorption), its void-like density,
and its self-contained electromagnetic boundary make it less like a "dirty snowball" and more like a travelling
field discontinuity.

The two annual meteor showers it creates (Orionids and Eta Aquarids) are what happens when Earth passes
through the trail this disturbance leaves in the field — a 6-month resonance cycle.

15. The Architecture Across All Phenomena

Lucas Number Value Manifestation

L(0) 2 Halley crosses belt twice per orbit; 2:1 Kirkwood gap

L(2) 3 3:1 Kirkwood gap; 3:2 stable resonance (perfect fifth)

L(3) 4 Callippic = 4 × Metonic; 4:1 Kirkwood gap; 4 largest asteroids hold 60% of belt

L(4) 7 7:3 Kirkwood gap; crystal systems for asteroid minerals

L(6) 18 Halley's inclination ~18° from ecliptic

L(8) 47 Callippic months: 940 = 4 × 5 × 47

L(9) 76 Callippic cycle AND Halley's orbital period

19 reconciliation Metonic cycle = 19 years; Callippic = 4 × 19



These are not chosen from a menu. The Kirkwood ratios are measured orbital mechanics. Halley's period and
inclination are measured values. The Callippic cycle is mathematical fact. The framework numbers appear
because the solar system is structured by them.

Part VI: Open Questions

1. The resonance ratios in the Kirkwood gaps — do the same ratios appear in other stellar debris
discs? If these are universal framework ratios, they should appear wherever orbital resonance sculpts
matter.

2. Halley's 18° inclination — is this precise, or approximately 18°? If other Halley-type comets (there are
105 known) show similar inclinations, this would strengthen the L(6) connection.

3. The 76-year period — are there other natural phenomena with this periodicity? Climate cycles,
geological cycles, biological cycles?

4. Ceres at 2.77 AU — the Titius-Bode prediction is 2.8 AU. The discrepancy is 0.03 AU. Is there a

framework-derived prediction for the exact position?

5. The bow shock at 1.15 million km — can this distance be expressed in framework terms relative to

Halley's nucleus size or orbital parameters?

6. Cometary darkness — if comets are among the darkest objects in the solar system (absorbing 96%+ of
light), what does this mean for their electromagnetic role? Are they absorbers, not reflectors, of the field?

7. The "missing" basaltic material — 99% of predicted basalt is absent from the belt. Does the framework
predict this absence rather than requiring it to have been removed?

Version 1.0 — February 2026 Framework terminology: The Loom (Lucas, 2,1), The Weaving (Fibonacci, 1,1)


