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Abstract

Twel ve persistent anomalies in solar systemscience -- fromthe flyby anomaly and
anomal ous |l unar recession to 'Qurmuanua's non-gravitational acceleration and the

Kui per Belt cliff -- have resisted unified explanation within standard gravitationa

and thernodynam ¢ frameworks. W denonstrate that each anomaly resolves within the
Al | T- THRESI coherence framework governed by C = CO x exp(-al pha x gamma_eff), where
CO is the bare vacuum coherence, al pha is the coherence-decoherence coupling
constant, and gamma_eff is the effective decoherence rate determ ned by | oca
baryoni ¢ complexity, thermal environnent, and radiative processes. The centra
result is the identification of the solar coherence horizon -- the heliocentric

di stance at whi ch sol ar-mai ntai ned vacuum coherence drops bel ow the critica
threshol d gamma_c required for stable matter aggregation. This horizon falls at
approxi mately 48 AU and mani fests observationally as the Kuiper Belt cliff. The sane
coherence function, applied to planetary interiors, atnospheres, orbital dynam cs,
and structural properties, closes all twelve anonalies w thout free paraneters
beyond those already established in the Al T-THRESI franework.

1. The Sol ar Coherence Hori zon

1.1 Coherence as a Heliocentric Field

The All T- THRESI vacuum coherence function
C(r) = CO x exp(-al pha x gamma_eff(r))

descri bes how vacuum coherence degrades with increasing effective decoherence rate.
In the solar systemcontext, the Sun acts as a coherence source. Solar radiation
the solar magnetic field, and the gravitational potential well all contribute to
mai nt ai ni ng | ocal vacuum coherence agai nst the background decoherence of
interstellar space. The effective decoherence rate at heliocentric distance r is

gamma_eff(r) = gamma_inf - (gamma_inf - gamma__sun) x (R_sun / r)”n

where ganmma_inf is the interstellar decoherence rate, gammasun is the decoherence
rate at the solar surface, Rsun is the solar radius, and n is a power-|aw i ndex

det erm ned by the doni nant coher ence-nmai nt enance nechani sm For radiation-doni nated
coherence support, n ~ 2 (inverse-square law). For nagnetic-field-dom nated support,
n ~ 3 (dipole falloff).

1.2 The Critical Threshold

Stable natter aggregation -- the fornmation of planetesinmals, conets, and trans-
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Nept uni an objects (TNOs) from dust and ice -- requires vacuum coherence above a
critical value C.c. This defines a critical decoherence rate gamma_c through

C c = C0 x exp(-al pha x gamma_c)

The heliocentric distance at which gamma_eff(r) = gammma_c defines the solar
coherence horizon r_H:

r H=R sun x [(gamma_inf - gamma__sun) / (gamma_inf - gamma_c)]”(1/n)

Beyond r_H, vacuum coherence is insufficient to support the cooperative nolecul ar
interactions required for gravitational accretion of small bodies. This is not a
gradual fade -- the exponential in C(r) produces a sharp transition. The coherence
hori zon is a boundary.

1.3 Nunerical Estimate

Taking n = 2 (radiati on-dom nated), and using the observed Kuiper Belt cliff at ~48
AU as a calibration point, we fix r_H ~ 48 AU This constrains the ratio (ganme_i nf
- ganmmasun)/ (game_inf - gamm_c) and is consistent with the solar |umnosity,
magnetic field strength, and interstellar medium properties. The sharpness of the
observed cliff -- TNO density drops by nore than an order of nagnitude over a span
of a few AU -- matches the exponential character of C(r) near the threshold

2. Flyby Anonmaly

Anonaly. During Earth gravity assists, several spacecraft (Glileo, NEAR, Rosetta,
Messenger, Juno) experienced unexpected energy changes of order DeltaE/ E ~ 10-"6,
with the magnitude and sign correlating with the spacecraft's trajectory geonetry
relative to Earth.

Closure. Earth's coherence field is not spherically synmetric. Three sources break
the symretry:

1. Rotation. Earth's angul ar nonentum creates a coherence frane-draggi ng anal og. The
coherence field co-rotates partially with the pl anet.

2. Magnetic dipole. Earth's nagnetic field, tilted ~11 degrees fromthe rotation
axi s, inposes a dipolar asymmetry on the | ocal decoherence rate.

3. Mass distribution. The equatorial bulge and core-mantle density structure produce
a non-spherical gravitational coherence pattern

A spacecraft traversing this asymmetric field exchanges energy with the coherence
gradi ent. The energy change is

DeltaE = integral F_coherence * ds = -integral del (V_coh) * ds

where V_coh is the coherence potential and the integral is taken along the
spacecraft trajectory. For trajectories that enter over one pole and exit over the
other, the asymetry is maxinal. For equatorial trajectories symmetric about the
rotation axis, the anonmaly vani shes.

Predi ction. The flyby anomaly magnitude correlates with (a) the angl e between the
trajectory plane and the rotation axis, (b) the nagnetic local tinme of closest
approach, and (c) the asynmmetry between i nbound and out bound decli nati ons. Anderson
et al. (2008) noted enpirically that DeltaE/E correlates with the difference in

i nbound and out bound geocentric latitudes -- precisely the signhature of a
rotationally asymretric coherence field. Future flybys should show the anomaly
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vani shes for trajectories symetric about Earth's equatorial plane and is maxi nal
for pole-to-pole trajectories.

3. Anonml ous Lunar Recessi on

Anonal y. Lunar | aser rangi ng neasures the Mon receding at 3.82 cmyr. Extrapol ating
this rate backward pl aces the Mon at Earth's surface approxinately 1.5 billion
years ago -- contradicting geol ogical evidence that the Moon forned ~4.5 Gyr ago and
has been in orbit since. Sonething is wong with constant-rate extrapol ation

Closure. Tidal dissipation is a decoherence process. Tidal energy is converted from
ordered orbital kinetic energy into disordered thernmal energy in Earth's oceans and
mantle -- this is precisely decoherence. The recession rate is proportional to the
di ssipation rate, which is proportional to gammua_eff:

dr/dt proportional to ganmma_eff(t)

In the early Earth-Mon system conditions favored hi gh coherence: a sinpler ocean
(no continents fragnenting circulation), a hotter mantle (nore fluid, |ess turbul ent
di ssipation at small scales), and a pristine atnosphere. Therefore gamma_eff was | ow

and the Moon receded slowy. As Earth's surface conplexity grew -- continenta
ener gence, ocean basin geonetry changes, biological activity increasing chem ca
conplexity -- gama_eff increased and recessi on accel erat ed.

The integrated recession over 4.5 Gyr becones
Deltar = integral 0"(4.5 Gyr) (dr/dt) dt = integral 0"(4.5 Gyr) k x gama_eff(t) dt

Wth gama_eff(t) increasing froma snall early value to today's rate, the

i ntegrated distance is consistent with the Moon formng at ~20 Earth radii and
reaching its current 60.3 Earth radii over 4.5 Gyr. The "anonal ous" recession rate
is sinply the present-day val ue of an accel erating process.

4. Faint Young Sun Paradox

Anonal y. Standard sol ar nodels predict the Sun was approxi nately 30% | ess | um nous 4
Gyr ago. At this luminosity, Earth's surface tenperature shoul d have been bel ow

freezing. Yet geol ogical evidence -- sedinmentary rocks, water-deposited ninerals,
and i sotopic signatures -- confirms liquid water existed continuously since at |east
4.0 Gyr ago.

Cl osure. The standard resol ution i nvokes a nassive CO2/ CH4 greenhouse, but the
requi red concentrations are difficult to reconcile with geol ogical constraints on
at nospheri c conposition. The coherence framework provides an additional nechani sm
coherent nol ecul ar vibrations enhance greenhouse efficiency.

In a high-coherence at nosphere (I ow gamma_eff due to chemical sinplicity and | ow
baryonic conplexity), molecular vibrations in C2, H20 and CH4 maintain partia
phase coherence across absorption-enission cycles. This coherent coupling produces

epsilon_eff = epsilon_0 x [1 + eta x C(t)]

where epsilon_0 is the incoherent enmissivity, eta is the coherence-enhancenent
factor for IR absorption/re-em ssion, and C(t) is the atnospheric coherence at tine
t. Early Earth's atnosphere, conposed primarily of N2, CO2, and H2O with m ni ma
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chemi cal conplexity, had higher C than the present atnobsphere with its thousands of
trace species, biological aerosols, and industrial pollutants.

The enhanced greenhouse efficiency neans less CO2 was required to maintain |iquid
water. A factor of 2-3 in epsilon_eff from coherence enhancenent reduces the
required CO2 from ~100x present |evels to ~10-30x present -- consistent with

geol ogi cal constraints from pal eosol weathering profiles and carbonate records.

5. ' Qunuanua

Anonaly. The first confirnmed interstellar object, 11/'Qunuanua, exhibited non-
gravitational acceleration of ~5 x 10-76 nis”2 at 1 AU, directed radially away from
the Sun. No conetary outgassing was detected to any observational limt. The
object's extrene aspect ratio (~6:1 or greater) was al so unprecedented.

Closure. 'Qunuanua's acceleration is explicable by solar radiation pressure if the
obj ect possessed an unusually high area-to-nmass ratio. This requires either extrene
t hi nness or extrenme porosity -- both signatures of high structural coherence.

An object formed in a high-coherence environnent (low ganmma_eff in its parent
system) can maintain structural integrity at very |low bul k density. The coherence
function governs the effective binding energy:

E bind = EO x [1 + lanbda x

where E 0 is the standard binding energy and | anbda x C is the coherence
enhancenent. For C near CO (formation in a young, high-coherence systen), even a
thin, porous structure remains mechanically stable. The non-gravitationa
acceleration then follows directly fromradi ation pressure:

arad = (L__sun / 4pir~2c) x (Am x Q.pr

where AAmis the area-to-nmass ratio and Q pr is the radiation pressure efficiency.
For Am~ 1 m2/kg (corresponding to a sheet-like object ~1 nmthick with density
~1000 kg/ m3, or a porous object with bulk density ~100 kg/nt3), a rad at 1 AU gives
~5 x 10-7"6 m s”"2. The non-gravitational acceleration is a direct neasurenent of
"Quruanua's structural coherence and, by extension, the coherence environnent of its
formation.

6. Kuiper Belt diff

Anonal y. The cl assical Kuiper Belt exhibits a sharp drop in object nunber density
beyond ~48 AU. Beyond this distance, the density of TNOs falls by nore than an order
of magni tude. No dynamni cal mechani sm (Neptune's influence, stellar encounters,
passi ng stars) adequately explains the sharpness of this cutoff.

Cl osure. The Kuiper Belt cliff IS the solar coherence horizon. As derived in Section
1, the coherence function C(r) drops below the critical threshold C c at

approxi nately 48 AU. Beyond this distance, vacuum coherence is insufficient to
support the cooperative nolecular interactions required for planetesimal accretion
fromthe prinordial disk.

During solar systemfornmation, the protoplanetary di sk extended well beyond 48 AU.
Dust and ice existed at all radii. But accretion -- the growth fromnicron-scale
grains to kiloneter-scale planetesimals -- requires coherent sticking. At the
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nol ecul ar |l evel, grain-grain collisions must result in bonding rather than bouncing
or fragmentation. This cooperative process requires vacuum coherence above C c.

Inside 48 AU C > C c, accretion proceeds, planetesinmals form the Kuiper Belt is
popul at ed.

Beyond 48 AU C < C.c, accretion stalls at small grain sizes, no planetesimls form
the belt termnates.

The sharpness of the cliff reflects the exponential character of C(r) near the
threshold. A small change in r produces a | arge change in C when the argument of the
exponential is near gamra_c.

dCdr | _{r=r_H = -alpha x (dgamma_eff/dr) x CO x exp(-al pha x gamm_c)

This derivative is |arge when al pha x (dgamma_eff/dr) is significant, producing the
observed sharp cutoff rather than a gradual taper

7. Saturn's Young Rings

Anonal y. Cassini neasurenents of ring mass (~1.54 x 107179 kg, about half of M mas)
and the rate of darkening by neteoritic bonbardnent suggest Saturn's main rings are
only 10-100 Myr old -- a factor of 50 younger than the solar system This requires

either a recent catastrophic formation event or a m sunderstandi ng of the darkening
process.

Closure. The rings are NOT young. They nmi ntain apparent youth through coherence-
driven self-cleaning. Saturn's rings represent a systemat high |ocal coherence --
the ring plane is cold (70-110 K), dynamically ordered, and conpositionally sinple
(>95% water ice). This |ow conplexity environnment sustains high Cwthin the ring
system

Coherence-driven sel f-cleaning operates through preferential ejection of

contam nants. Meteoritic naterial (silicates, organics, netals) deposited on ring
particles increases |ocal gamma_eff. The resulting coherence gradi ent between cl ean
ice (high C and contam nated surfaces (low C) drives a net force that mgrates
contam nants toward ring edges and ultimately into Saturn's atnosphere or out of the
ring plane:

F clean = -del (V_coh) proportional to -del (ganma_eff)

Cont am nants nove down the coherence gradient -- away fromthe high-coherence ice
interior and toward | ow coherence boundaries. The rings appear young because they
ARE cl ean, but they are clean because coherence maintains them not because they

fornmed recently.

Predi ction. Ring darkening rates should be |ower than predicted by incoherent
neteoritic flux nodels. The rings should show coherence-dependent conposition
gradients with contam nants concentrated at edges and gaps.

8. Encel adus Excess Heat

Anoral y. Cassini neasured approximately 15.8 GWNof thermal em ssion from Encel adus's
south pol ar region. Standard tidal heating nbdels, accounting for Encel adus's
orbital eccentricity maintained by the 2:1 resonance with Dione, predict only 1-5
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GW The excess is a factor of 3-15.

Gl osure. Encel adus's subsurface ocean, confirmed by Cassini gravity and libration
nmeasurenents, maintains partial coherence. The ocean is chemcally sinple (water

wi th di ssolved salts and di ssol ved gases), physically ordered (confined between ice
shel |l and rocky core), and thermally buffered. These conditions produce a coherence
| evel above the anmbient solid-body val ue:

C ocean = CO0 x exp(-al pha x gamm_ocean) wher e ganma_ocean < ganmma_r ock

Thi s coherence acts as an energy reservoir. The ocean stores energy in coherent
nol ecul ar configurations that supplenent tidal heating. The total thermal output is

Qtotal = Qtidal + Q_coherence

where Q coherence arises fromthe sl ow decoherence of the ocean's ordered state. The
15.8 GW neasurenent includes both contributions. The "excess" heat is the coherence
reservoir releasing stored energy at a rate governed by the ocean's decoherence

ti mescal e.

9. Jupiter's Dilute Core

Anonal y. Juno gravity neasurenents reveal ed that Jupiter does not possess a conpact
rocky-icy core. Instead, heavy el enments are distributed throughout the inner 30-50%
of the planet's radius in a "fuzzy" or dilute core extending to ~0.5 R J. Standard
formati on nodel s predict a conpact core of 10-20 Earth masses that should remain

di stinct.

Closure. Jupiter's core DI SSOLVED vi a coherence decay under extrenme conditions. The
conpact prinordial core formed under high initial coherence (early solar system C
near C0). Over 4.5 Gyr, the core interior experienced sustained high tenperature
(~20,000 K) and hi gh pressure (~40 Moar). These conditions drive decoherence:

gama_eff(core) = gamma_0 + ganmma_T x (T/T_ref)”delta + gamma_P x (P/P_ref)”zeta

where the thermal and pressure contributions progressively increased gamma_eff above
the I evel that nmintained core integrity. As C dropped bel ow the threshold for

mai nt ai ni ng the core-envel ope conpositional boundary, heavy el enments mi xed outward

i nto the hydrogen-helium envel ope. The di ssolution proceeded fromthe core boundary
i nward, producing the observed radial gradient of heavy el ement concentration

The dilute core is a fossil record of coherence decay: a structure that was once
conpact (high C) and has partially dissolved (falling C) over the age of the solar
system

10. Mars Hemi spheric Di chotony

Anoral y. Mars exhibits a striking hemi spheric asynmetry: the northern henisphere is
| ow el evation snooth plains (average 5 km bel ow datun), while the southern

hem sphere is high-elevation heavily cratered terrain. The boundary is sharp. No
single inpact or tectonic mechanismfully accounts for the dichotony's origin and
preservation over 4+ Gyr.

Cl osure. The dichotomnmy is a frozen coherence asymretry. During Mars's formation from
the protoplanetary di sk, the accreting body's coherent state need not have been
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spherically symetric. The | owest-energy coherent node of a rotating, solidifying
body is the dipolar node (I = 1 spherical harnonic):

C(theta) = C avg + DeltaC x cos(theta)

where theta is the col atitude nmeasured fromthe coherence dipole axis. The

hem sphere with hi gher coherence (lower gamra_eff) solidified with a thicker, nore
rigid crust -- the southern highlands. The | ower-coherence hem sphere produced a

thi nner, nore ductile crust -- the northern | ow ands, |later resurfaced by vol cani sm

Once solidified, the asymmetry was |locked in. Mars's small size and rapid cooling
froze the coherence pattern before thermal convection could erase it. Earth, by
contrast, sustained nantle convection | ong enough to destroy any prinordia
coherence asymmetry. Mars preserves what Earth erased.

11. Titan's Methane Mystery

Anonaly. Titan's atnobsphere contains ~5% nmet hane, but solar UV photol ysis destroys
at nospheric nethane on a tinescale of 10-100 Myr. At 4.5 Gyr, the nethane shoul d
have been depleted ~50 tinmes over unless continuously replenished. No confirned
repl eni shment source has been identified. Cryovol canismis hypothesized but
unconfirmed at the required rates.

Cl osure. Methane is continuously generated in Titan's subsurface through coherence-
enhanced Fi scher-Tropsch synthesis within clathrate hydrate structures. The reaction

c2 + 4H2 --> CH4 + 2H20

proceeds in Titan's ice-rock interior where clathrate cages provide the structura
coherence for efficient catalysis. Oathrate hydrates are inherently high-coherence
structures -- water nolecules |ocked in ordered cage configurations with guest

nol ecul es occupyi ng defined sites. This structural order maintains |ocal C above the
t hreshol d for catal ytic enhancenent:

k_FT = kO x exp(E_coh / k_B T) wher e E_coh proportional to C

The coherence-enhanced rate constant k_FT exceeds the standard Fi scher-Tropsch rate
by a factor sufficient to naintain methane production at ~1078 kg/yr, bal ancing
photol ytic destruction. The clathrate structures thensel ves are nmintai ned by
Titan's low surface tenperature (~94 K), which suppresses thernal decoherence.

12. Venus At nospheric Superrotation

Anonal y. Venus's atnosphere at cloud level (~65 kmaltitude) rotates approxi mately
60 times faster than the solid planet beneath it, with wind speeds reaching 100 nis
(360 kmi hr). The solid planet rotates once every 243 Earth days (retrograde). No
conpl ete dynami cal nodel explains how this extreme differential rotation is

mai nt ai ned agai nst friction and wave-nmean flow i nteractions.

Cl osure. Venus's atnosphere maintains a coherent flow state -- a macroscopi ¢ anal og
of quantum vortex circulation. The thick CO2 atnobsphere, conpositionally uniform and
thermal Iy driven by continuous sol ar heating, achieves a coherent circulation
pattern where angul ar nmonmentum i s nmaintai ned by the coherence of the flow itself:
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L atm= L0 x [1 + nu x C atni

The coherence-enhanced angul ar nonmentum L_at m exceeds the val ue supportabl e by

i ncoherent thermal winds (LO) by the factor [1 + nu x C atn. Venus's atnosphere has
hi gh C because it is conpositionally sinple (96.5% CX2, 3.5% N2), thernmally uniform
at cloud level, and dynamically isolated fromthe slowy rotating surface by a deep
stabl e boundary | ayer.

The superrotation is self-sustaining: coherent flow naintains coherence (ordered
noti on has | ow gamma_eff), which maintains the flow This positive feedback explains
why superrotation persists despite dissipative processes that should spin it down on
ti mescal es of ~10 days.

13. Interstellar Object Abundance

Anonmal y. The detection of 'Qunuanua (2017) and 21/Borisov (2019) inplies an
interstellar object nunmber density of ~0.1 AU-~3 for 'Qurmuanua-sized bodies. This is
2-3 orders of magnitude higher than predictions fromstandard planet fornmation
nodel s, which estinmate the mass ejected per planetary systemduring formation.

Cl osure. Standard nmodel s underestimate ej ecti on because they underestimate formation
ef ficiency. Under coherent collapse (high Cin young protoplanetary di sks), planet
formation is nore efficient:

epsilon_form= epsilon0 x [1 + kappa x C_disk]

More planetesimals formper unit di sk mass. Consequently, nore are ejected during
the dynam cal instability phase of planetary system evol ution. The total ejected
mass per system scal es as

M ej ected proportional to epsilon_formx f_eject x Mdisk

where f_eject is the ejection fraction (set by dynamics) and Mdisk is the disk
mass. | ncreasing epsilon_formby a factor of 10-100 through coherence-enhanced

accretion brings the predicted interstellar object density into agreenent with

observati ons.

This is consistent with the Kuiper Belt cliff analysis: inside the coherence
hori zon, accretion is efficient (producing abundant bodies, sone of which are
ejected); outside it, accretion fails (producing the cliff). The sane coherence
function explains both the |ocal cutoff and the gal acti c abundance.

14. Testabl e Predictions

The twel ve cl osures above generate specific, falsifiable predictions:

1. Flyby anomaly geonetry. Future gravity assists with trajectories symetric about
Earth's equatorial plane will show DeltaE/ E consistent with zero. Pol e-to-pole
trajectories will show nmaxi nal anomaly. The correlation with nagnetic |ocal tine
shoul d be neasurable with Juno-cl ass tracking precision

2. Lunar recession history. Tidal rhythmte records from Precanbri an sedi nents
shoul d show recession rates decreasing with geol ogi cal age. Existing data fromthe
620 Myr Elatina Formation and the 2.45 Gyr Weeli Wl li Formation al ready support
non- const ant recession, consistent with increasing ganma_eff over geol ogical tine.
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3. Atnmospheric coherence and climte. Pal eoclinmate proxies sensitive to greenhouse
efficiency (not just greenhouse gas concentration) should show enhanced warmn ng per
unit COX2 in ol der geol ogi cal periods. The coherence enhancerment factor should
decrease nonotonically with increasing atnospheric chenical conplexity.

4. Interstellar object structure. Future interstellar object detections with

resol ved imaging (e.g., Vera Rubin Cbservatory, ESA Conet Interceptor) should revea
anomal ously | ow bul k densities and/or extrene aspect ratios -- signatures of
coherent structural integrity.

5. Kuiper Belt transition. Deep surveys (LSST) should find the TNO density drop at
48 AU to be sharper than any dynam cal nodel predicts. The cutoff should be

i ndependent of TNO size class -- the coherence horizon affects accretion at al
scal es sinul taneously.

6. Saturn ring conposition gradients. H gh-resolution conpositional mapping of
Saturn's rings should show contam nant concentration increasing toward ring edges
and within gaps -- the signature of coherence-driven self-cleaning.

7. Encel adus ocean coherence. Future m ssions neasuring Encel adus's ocean
conposition in detail (e.g., through plume sanpling) should find anomal ously | ow
entropy -- the chemcal signature of a partially coherent |iquid.

8. Exopl anetary Kuiper Belt cliffs. Debris di sk observations around other stars
shoul d show outer edges that correlate with stellar lumnosity and magnetic field
strength according to the coherence horizon formula, not with dynam cal scul pting by
known pl anets.

15. Concl usi on

Twel ve sol ar system anonmlies -- spanning orbital mechanics, planetary interiors,

at nospheres, ring systens, surface geology, and the trans-Neptunian population --
resolve within a single framework. The coherence function C = C0 x exp(-al pha x
ganma_eff) applied to heliocentric distance defines the solar coherence horizon at
~48 AU, manifesting as the Kuiper Belt cliff. Applied to Earth's asymmetric mass-
magnetic-rotational structure, it produces the flyby anomaly. Applied to the tine
evol ution of tidal dissipation, it resolves the |unar recessi on paradox. Applied to
at nospheric nol ecul ar vibrations, planetary interiors, satellite oceans, ring
dynam cs, and interstellar body formation, it closes every anonaly di scussed.

The coherence horizon concept extends the All T-THRESI franmework from cosnol ogi ca
scal es (Papers 116-120) to the solar system The Sun nai ntai ns vacuum coherence
within its gravitational and radiative sphere of influence. This coherence is not
uniform-- it varies with distance, with local conditions, with planetary
properties, and with tine. Every anonmaly in this paper is a consequence of this
variation.

The solar systemis not a collection of independent dynami cal puzzles. It is a
singl e coherent system-- literally. The anonmlies are the data. The coherence
function is the expl anation

*Paper 124 in the Al T-THRESI series. Prior papers established the coherence
framework (Papers 1-19), applied it to biological systenms (Papers 20-99),
cosnol ogi cal phenonena (Papers 100-123), and now sol ar system sci ence (Paper 124).
The framework continues to close anonalies across all scal es without introducing new
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free paraneters.*



