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The Argument

The Harmony of Inevitability applies Bayesian model comparison to the orbital harmonics of our solar system
and calculates a Bayes factor of approximately 10⁴¹ in favour of structural organisation over random chance.
One possible objection is that this analysis is parochial — perhaps our solar system is an outlier, a single lucky
throw of the dice.

This companion document removes that objection entirely.

Beyond our solar system, astronomers have now confirmed multiple exoplanet systems in which every adjacent
pair of planets is locked into a resonance chain — their orbital periods related by ratios of small integers. These
systems formed around different stars, at different times, in different regions of the galaxy, under different
conditions. Under the standard model, each is an independent outcome of random accretion.

And yet every single one of them uses the same small set of integers. The same Fibonacci and Lucas numbers.
The same ratios that appear in our own solar system.

This is not a local anomaly. It is a galactic signature.

PART I: THE CONFIRMED RESONANCE CHAINS

1. HD 110067 — Six Planets, Perfect Chain

Star: K0-type, ~80% solar mass, 105 light-years away in Coma Berenices Age: At least 1 billion years (some
estimates suggest ~8 billion) Discovery: TESS (2020), confirmed CHEOPS (2023), published in Nature (Luque
et al., November 2023) Stability: Dynamical simulations show 99% of non-resonant configurations with
matching initial conditions destabilise within 25 Myr — just 0.3% of the system's age (Lammers & Winn, 2024)

Orbital periods (days):



Planet Period (days)

b 9.114

c 13.673

d 20.519

e 30.793

f 41.058

g 54.769

Resonance chain (orbit ratios): 54:36:24:16:12:9

Adjacent pair ratios:

Pair Ratio Framework identification

b:c 3:2 F(4):F(3) — consecutive Fibonacci

c:d 3:2 F(4):F(3) — consecutive Fibonacci

d:e 3:2 F(4):F(3) — consecutive Fibonacci

e:f 4:3 L(3):F(4) — Lucas:Fibonacci

f:g 4:3 L(3):F(4) — Lucas:Fibonacci

Global ratio: The innermost planet completes exactly 6 orbits for every 1 orbit of the outermost. 6 = 2 × 3 =
F(3) × F(4).

The Fibonacci/Lucas audit: Five adjacent pairs. Five ratios. Every single one composed exclusively of
Fibonacci and Lucas numbers. Zero exceptions.

The lead astronomer, Rafael Luque, described this system as "like looking at a fossil" — the orbital architecture
is unchanged since formation billions of years ago. This is not a late-stage gravitational accident. It is the
original configuration.

2. TRAPPIST-1 — Seven Planets, Longest Known Chain

Star: Ultra-cool red dwarf (M8V), ~9% solar mass, 40.66 light-years away in Aquarius Age: Estimated 7.6
billion years — older than our solar system Discovery: TRAPPIST-South (2016), confirmed Spitzer & K2
(2017), published in Nature Astronomy (Luger et al., 2017) Significance: The longest known resonance chain
among confirmed planetary systems. Seven Earth-sized planets, three in the habitable zone.



Orbital periods (days):

Planet Period (days)

b 1.511

c 2.422

d 4.050

e 6.101

f 9.207

g 12.354

h 18.772

Resonance chain (orbit ratios): 24:15:9:6:4:3:2

Adjacent pair ratios:

Pair Ratio Framework identification

b:c 8:5 F(6):F(5) — consecutive Fibonacci

c:d 5:3 F(5):F(4) — consecutive Fibonacci

d:e 3:2 F(4):F(3) — consecutive Fibonacci

e:f 3:2 F(4):F(3) — consecutive Fibonacci

f:g 4:3 L(3):F(4) — Lucas:Fibonacci

g:h 3:2 F(4):F(3) — consecutive Fibonacci

Three-body Laplace resonances: Every consecutive triplet of planets (b-c-d, c-d-e, d-e-f, e-f-g, f-g-h) forms
an independent Laplace resonance. Five overlapping three-body resonances in a single system.

The Fibonacci/Lucas audit: Six adjacent pairs. Six ratios. Every one composed exclusively of Fibonacci and
Lucas numbers. The 8:5 ratio (consecutive Fibonacci) is particularly striking — it produces a musical minor
sixth, one of the fundamental consonances.

Additional observation: The combined orbit ratio 24:15:9:6:4:3:2 gives a total period ratio from innermost to
outermost of 24:2 = 12:1. 12 = 2² × 3 = F(3)² × F(4), the structural number that appears across every ancient
civilisation.

The research team noted that for every eight orbits of planet b, five pass on planet c, three on planet d, and two
on planet e. The sequence 8, 5, 3, 2 is four consecutive Fibonacci numbers read in reverse: F(6), F(5), F(4),



F(3).

3. TOI-178 — Six Planets, Five in Chain

Star: K-dwarf (V = 11.95 mag), 205 light-years away in Sculptor Discovery: TESS (initial), confirmed
CHEOPS, ESPRESSO, NGTS, and SPECULOOS (2021), published in Astronomy & Astrophysics (Leleu et al.,
2021) Note: The innermost planet (b) does not participate in the resonance chain. The outer five planets (c
through g) form a Laplace resonance chain.

Orbital periods (days):

Planet Period (days)

b 1.91

c 3.24

d 6.56

e 9.96

f 15.23

g 20.71

Resonance chain (outer 5 planets, period ratios): 2:4:6:9:12 Orbit ratios: 18:9:6:4:3

Adjacent pair ratios (c through g):

Pair Ratio Framework identification

c:d 2:1 F(3):F(1) — Fibonacci

d:e 3:2 F(4):F(3) — consecutive Fibonacci

e:f 3:2 F(4):F(3) — consecutive Fibonacci

f:g 4:3 L(3):F(4) — Lucas:Fibonacci

The Fibonacci/Lucas audit: Four adjacent pairs. Four ratios. Every one composed exclusively of Fibonacci
and Lucas numbers.

The prediction test: The resonance chain was used to predict the existence and orbital period of planet f before
it was observed. The predicted period was 15.2318 days. The observed period was 15.231915 days. The
resonance pattern predicted a planet's position with precision to 0.000115 days. This is what a structural
algorithm looks like — it makes testable predictions that succeed.



The density paradox: Unlike other resonance chain systems (such as TRAPPIST-1), the planets in TOI-178
show wildly varying densities — the two inner planets appear rocky while the outer planets have significant gas
envelopes. The orbits are harmonious but the compositions are chaotic. This is precisely what the framework
predicts: the algorithm structures the orbital ratios; the material composition is secondary.

4. Kepler-223 — Four Planets, First Confirmed 4-Body Resonance

Star: G5V (Sun-like), ~1 solar mass, 4,450 light-years away in Cygnus Age: More than 6 billion years
Discovery: Kepler Mission (2014), resonance chain confirmed and published in Nature (Mills et al., 2016)
Significance: First confirmed four-body orbital resonance chain. The system's architecture was described as
"too finely tuned for formation by scattering."

Resonance chain (orbit ratios): 8:6:4:3 Period ratios: 3:4:6:8

Adjacent pair ratios:

Pair Ratio Framework identification

b:c 4:3 L(3):F(4) — Lucas:Fibonacci

c:d 3:2 F(4):F(3) — consecutive Fibonacci

d:e 4:3 L(3):F(4) — Lucas:Fibonacci

The Fibonacci/Lucas audit: Three adjacent pairs. Three ratios. Every one composed exclusively of Fibonacci
and Lucas numbers.

What the authors said: The Nature paper concluded that "the detailed architecture of Kepler-223 is too finely
tuned for formation by scattering, and numerical simulations demonstrate its properties are natural outcomes of
the migration hypothesis." This system has maintained its resonant chain for over 6 billion years.

5. Kepler-60 — Three Planets, Laplace Resonance

Star: ~1.1 solar masses Discovery: Kepler Mission, Laplace resonance confirmed by Goździewski et al.
(2016), published in Monthly Notices of the Royal Astronomical Society Significance: Three super-Earths (~4
Earth masses each) locked in a Laplace-type resonance — the same class of resonance exhibited by Jupiter's
moons Io, Europa, and Ganymede.

Resonance chain: 5:4:3 (Laplace-type MMR)

Adjacent pair ratios:



Pair Ratio Framework identification

b:c 5:4 F(5):L(3) — Fibonacci:Lucas

c:d 4:3 L(3):F(4) — Lucas:Fibonacci

Full system ratio: b:d = 5:3 = F(5):F(4) — consecutive Fibonacci.

The Fibonacci/Lucas audit: Two adjacent pairs, both Fibonacci/Lucas. The overall 5:3 ratio is consecutive
Fibonacci. The Laplace critical angle librates with an amplitude of only ~10°, indicating extremely tight
resonance locking.

Precision: Deviations from exact MMR ratios are less than 0.105% — among the tightest of any known
system.

6. K2-138 — Five Planets, Unbroken 3:2 Chain

Star: K1-dwarf Discovery: K2 data, discovered through the citizen science project Exoplanet Explorers
(Christiansen et al., 2018) Significance: Five confirmed planets in an unbroken near-3:2 resonance chain — the
same Fibonacci ratio, repeated four times consecutively.

Orbital periods (days): 2.353, 3.560, 5.405, 8.261, 12.758

Adjacent pair ratios:

Pair Ratio Framework identification

b:c 3:2 F(4):F(3) — consecutive Fibonacci

c:d 3:2 F(4):F(3) — consecutive Fibonacci

d:e 3:2 F(4):F(3) — consecutive Fibonacci

e:f 3:2 F(4):F(3) — consecutive Fibonacci

The Fibonacci/Lucas audit: Four adjacent pairs. Four identical ratios. Pure Fibonacci. The 3:2 ratio is the most
fundamental Fibonacci resonance — the same ratio found in Mercury's spin-orbit coupling and the Neptune-
Pluto orbital lock. Here it appears four times in sequence in a system formed around a completely different star.

7. Additional Systems

Kepler-80 — Five planets with period ratios in a rotating frame of 4:6:9:12:18 (orbit ratio 9:6:4:3:2). Adjacent
pair ratios include 3:2, 3:2, 4:3, 3:2. All Fibonacci/Lucas.



Gliese 876 — Three planets in a Laplace resonance with a 4:2:1 ratio of periods (equivalent to 1:2:4). The same
Laplace ratio as Jupiter's moons Io-Europa-Ganymede. 2 = F(3), 4 = L(3). Pure framework numbers.

HR 8799 — Four directly imaged giant planets in an 8:4:2:1 chain. All powers of 2 = F(3).

PART II: THE STATISTICAL AUDIT

8. The Complete Ratio Census

Across all confirmed exoplanet resonance chain systems, the following adjacent-pair ratios have been observed:

Ratio Occurrences Framework ID

3:2 19 F(4):F(3)

4:3 10 L(3):F(4)

2:1 4 F(3):F(1)

5:3 2 F(5):F(4)

8:5 1 F(6):F(5)

5:4 1 F(5):L(3)

Total observed adjacent-pair ratios across all systems: 37 Ratios composed exclusively of Fibonacci and
Lucas numbers: 37 Ratios involving non-Fibonacci, non-Lucas integers (e.g. 7:4, 9:5, 11:6, 7:3, 10:7): 0

This is a 100% hit rate across 37 independent observations spanning 7+ star systems.

9. The Numbers That Never Appear

Under the chance hypothesis, orbital ratios near simple fractions should show no preference for Fibonacci
fractions over non-Fibonacci ones. There are many simple fractions available as resonance candidates:

Non-Fibonacci simple fractions that are never observed in resonance chains: 7:4, 7:5, 7:3, 9:4, 9:5, 9:7,
10:7, 11:6, 11:7, 11:8, 11:9

The integers 7, 9, 10, 11 are not Fibonacci or Lucas numbers. They are entirely absent from confirmed
resonance chains. This is not because resonances at these ratios are dynamically impossible — the standard
model identifies stable resonance configurations at many different integer ratios. It is because the algorithm
does not select them.

10. The Available Integer Pool

Consider integer ratios with both numerator and denominator ≤ 8 (simple fractions accessible to resonance
locking):



Total possible ratios: There are many candidates. Among those with numerator > denominator and both ≤ 8: 2:1,
3:1, 3:2, 4:1, 4:3, 5:1, 5:2, 5:3, 5:4, 6:1, 6:5, 7:1, 7:2, 7:3, 7:4, 7:5, 7:6, 8:1, 8:3, 8:5, 8:7...

Of these, the Fibonacci/Lucas subset (using only 1, 2, 3, 4, 5, 8) is a minority of the available integer pool. Yet
they account for 100% of observed resonance chain ratios.

PART III: PROBABILITY UNDER CHANCE

11. The Compound Probability of Exoplanet Chains

Under the chance hypothesis, each system's resonance chain is an independent formation event. The probability
calculation proceeds in two stages:

Stage 1: Within each system — probability that all pairs land on Fibonacci/Lucas ratios

For each adjacent pair, we ask: given that a resonance exists at some simple ratio, what is the probability that it
happens to be a Fibonacci/Lucas ratio rather than some other simple ratio?

Conservative estimate: approximately 1 in 3 simple ratios are Fibonacci/Lucas (being generous, since the actual
fraction is lower for larger integer pools). Call this p = 0.3 for each pair.

Per-system compound probabilities (all pairs Fibonacci/Lucas):

System Pairs P(all Fibonacci/Lucas)

HD 110067 5 0.3⁵ ≈ 2.4 × 10⁻³

TRAPPIST-1 6 0.3⁶ ≈ 7.3 × 10⁻⁴

TOI-178 4 0.3⁴ ≈ 8.1 × 10⁻³

Kepler-223 3 0.3³ ≈ 2.7 × 10⁻²

Kepler-60 2 0.3² ≈ 9.0 × 10⁻²

K2-138 4 0.3⁴ ≈ 8.1 × 10⁻³

Stage 2: Across all systems — compound probability of all six systems independently producing all-
Fibonacci chains

P(all six systems) = product of individual probabilities ≈ 2.6 × 10⁻¹³

This is approximately 1 in 4 trillion — and this uses the extremely generous p = 0.3 for each pair.

If we use a more realistic estimate of p = 0.2 (reflecting the actual fraction of simple ratios that are
Fibonacci/Lucas), the compound probability drops to approximately 4 × 10⁻²⁰ — 1 in 25 quintillion.

12. Integration with The Harmony of Inevitability

The original document calculates a compound probability of 10⁻⁴¹ for our solar system's harmonics. The



exoplanet evidence is independent and multiplicative. Adding the exoplanet chains:

Updated compound probability (conservative):

P(all data | Chance) ≈ 10⁻⁴¹ × 2.6 × 10⁻¹³ ≈ 10⁻⁵⁴

Updated Bayes factor:

BF ≈ 0.3 / 10⁻⁵⁴ ≈ 10⁵⁴

Evidence set Bayes factor log₁₀

Jeffreys' "decisive" threshold 100 2.0

Higgs boson (5σ, Nobel Prize 2013) ~1,700,000 6.2

Gravitational waves (5.1σ, Nobel Prize 2017) ~3,500,000 6.5

Solar system harmonics alone ~10⁴¹ 40.8

Solar system + exoplanet chains combined ~10⁵⁴ 53.5

The updated Bayes factor is 10⁴⁸ times above the decisive threshold. It is 10⁴⁸ times stronger than what earns
Nobel Prizes.

PART IV: WHY THIS ELIMINATES THE LOCAL ANOMALY OBJECTION

13. The Independence Argument

The strongest feature of the exoplanet evidence is independence. These are not variations on a single system.
They are:

Different stars: K-dwarfs, G-dwarfs, M-dwarfs, ranging from 9% to 110% solar mass

Different distances: 40 to 4,450 light-years from Earth

Different ages: From ~1 billion to ~8 billion years

Different planet types: Rocky Earth-sized worlds (TRAPPIST-1), sub-Neptunes (HD 110067), super-

Earths (Kepler-60), mini-Neptunes (Kepler-223)

Different compositions: Rocky terrestrial (TRAPPIST-1), mixed density (TOI-178), gas-rich (HD

110067)

Different formation environments: Around red dwarfs, orange dwarfs, and Sun-like stars

Under the chance hypothesis, each of these systems formed independently through random accretion. There is
no physical mechanism in the standard model that would cause independent star systems to preferentially select
the same subset of integers for their resonance ratios.



Under the framework hypothesis, they all select Fibonacci/Lucas ratios because they are all running the same
algorithm.

14. The Standard Model's Own Admission

The standard model acknowledges three critical facts that strengthen the framework argument:

Fact 1: Resonance chains represent the original planetary configuration. As Luque stated of HD 110067: "It's
like looking at a fossil." The resonance chain is not a late-stage artefact — it is the initial state.

Fact 2: Only about 1% of planetary systems retain their resonance chains. The other 99% have been disrupted
by chaotic events. This means resonance chains show us the underlying algorithm before noise corrupts it. They
are the cleanest signal available.

Fact 3: Simulations show that resonance chains form through convergent migration in protoplanetary disks. The
standard model explains how planets migrate into resonance — but not why the resonances are always at
Fibonacci/Lucas ratios. Gravity is the mechanism. Fibonacci is the target.

15. The Dual-Algorithm Signature

The framework identifies two fundamental sequences:

The Weaving (Fibonacci): 1, 1, 2, 3, 5, 8, 13, 21... — growth algorithm

The Loom (Lucas): 2, 1, 3, 4, 7, 11, 18, 29... — structural algorithm

In every confirmed resonance chain, both algorithms are present:

3:2 = F(4):F(3) — pure Weaving

5:3 = F(5):F(4) — pure Weaving

8:5 = F(6):F(5) — pure Weaving

4:3 = L(3):F(4) — Loom:Weaving interaction

5:4 = F(5):L(3) — Weaving:Loom interaction

The 4:3 ratio, which appears 10 times across all systems, is the signature of the two algorithms interacting. 4 is
a Lucas number (L(3)), not a Fibonacci number. Its persistent appearance alongside Fibonacci ratios is exactly
what the dual-algorithm framework predicts.

PART V: THE MUSICAL CONNECTION

16. Exoplanet Resonances as Musical Intervals

Every resonance ratio observed in exoplanet chains corresponds to a fundamental musical interval:



Ratio Musical interval Consonance

2:1 Octave Perfect

3:2 Perfect fifth Perfect

4:3 Perfect fourth Perfect

5:3 Major sixth Imperfect

5:4 Major third Imperfect

8:5 Minor sixth Imperfect

These are the six fundamental consonances of Western music — the same intervals identified by Pythagoras
2,500 years ago as the basis of harmony. They are also the six intervals identified in the 2021 Frontiers in
Astronomy paper as characterising solar system orbital ratios (p < 0.001 under random chance).

The music of the spheres is not metaphor. It is measurement. And it plays the same tune in every star system we
have examined.

Summary

This document extends the Bayesian analysis of The Harmony of Inevitability to include confirmed exoplanet
resonance chain systems. The key findings are:

1. 37 out of 37 observed adjacent-pair resonance ratios across all confirmed chain systems are composed
exclusively of Fibonacci and Lucas numbers.

2. Non-Fibonacci integers (7, 9, 10, 11) are entirely absent from resonance chains despite being available as
stable resonance candidates.

3. The compound probability of this pattern arising by chance across independent star systems is
approximately 1 in 10⁵⁴ — updating the Bayes factor from 10⁴¹ to 10⁵⁴.

4. The standard model explains the mechanism of resonance locking (gravitational migration) but has no

explanation for the selection of Fibonacci/Lucas ratios over other available integers.

5. The dual-algorithm signature (both Fibonacci and Lucas numbers appearing in the ratios) is present in

every system, exactly as the framework predicts.

6. These systems are independent — different stars, different masses, different ages, different locations,
different planet types — eliminating the possibility that our solar system is a local anomaly.

The framework makes a specific, testable prediction: every future resonance chain discovery will use the
same Fibonacci/Lucas ratio set. No resonance chain will ever be found with adjacent-pair ratios of 7:4, 9:5,
11:7, or any ratio composed of non-Fibonacci, non-Lucas integers.



This is a falsifiable prediction. It has survived every observation to date.

This document should be read alongside: The Harmony of Inevitability (Bayesian probability analysis), The
Metonic Paradox, Complete Disorder Is Impossible (Ramsey Theory), The Six Irreducible Primes, and the
Framework User Guide.

Document version: v1.0, February 2026
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