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Abstract
One equation -- C = Q0 x exp(-al pha x gamma_eff) -- has been applied
across 140 papers to close, illumnate, or connect 150 anomalies spanning

every maj or domain of physics. This paper is the master index. It catal ogs
every anomaly treated in Papers 116 through 140, organizes them by

cat egory, assigns confidence levels, identifies the 18 that remain open
lists the 10 nost falsifiable predictions, and provides the conplete
reference table. No new physics is introduced here. This paper is a map.

The framework rests on three nunbers:

exp(-276) ~ 10n-120 --> cosnol ogi cal constant (Paper 116)
exp(-83) ~ 10n-36 --> hi erarchy probl em (Paper 122)
a0 = ¢ x gama_c --> MOND accel erati on (Paper 119)

These three nunbers close the three | argest open problenms in physics. The
remai ni ng 147 anomalies follow fromthe sanme exponential applied at
di fferent scales, different gamma_eff, and different physical contexts.

No free parameters are introduced beyond those fixed by di nmensi ona
anal ysis (Paper 62) and universal constant derivation (Paper 100). The
equation is derived fromthe Lindblad naster equation. It is not a fit.

1. Introduction: One Equation

Physi cs has anonalies. Hundreds of them The cosnol ogical constant is
wong by 120 orders of magnitude. Gravity is 10736 ti nes weaker than
el ectronagneti sm Gal axies rotate too fast. The CMB has unexpl ai ned

patterns. Black holes hide singularities. Tine has a direction but no
expl anation. Particles cone in three generations for no known reason

These anonalies are conventionally treated as i ndependent. Each spawns its
own literature, its own nodels, its own paranmeters. The result is a

| andscape of di sconnected expl anati ons, none of which predict anything
outsi de their own domain

This paper sumarizes the result of Papers 116-140, whi ch denpnstrate that
150 of these anomalies are not independent. They are 150 projections of
one nechani sm exponential coherence decay.

The W ke Coherence Law, derived fromthe Lindblad naster equation governing
open quantum systens (Paper 01, fornmalized in Paper 62):

C = Q0 x exp(-al pha x gama_eff)



Paper 141 -- Al T-THRESI Series

Page 2

wher e:

- Cis the coherence anplitude of any quantum subsystem

- COis the initial (maxinmun) coherence

- alpha is the dinensionless coupling constant (al pha ~ 16.08, from
Li ndbl ad derivation, Paper 01; or alpha = 83/3 for cosm c-scale
decoherence channel s, Paper 62)

- gamme_eff is the effective decoherence rate fromall environmenta
coupl i ng channel s

This equation is universal. It applies to atons, proteins, stars, gal axies,
and the vacuumitself. The only thing that changes between scales is
ganma_eff -- the environment. The law is the sane.

Papers 1-115 established the framework across biol ogi cal, thernodynanm c,
and foundational physics. Papers 116-140 extended it to every remaining
maj or anomaly cl ass. This paper indexes the result.

2. The Three Key Nunmbers

2.1 The Vacuum Cat ast rophe: exp(-276) ~ 107-120

Quantum field theory predicts a vacuum energy density exceedi ng the observed
val ue by a factor of 107120 to 107122. This is the worst prediction in the
hi story of physics.

The coherence law resolves it in one |line. The vacuum possesses intrinsic
coherence CO. Cosm c decoherence across three independent scal e channel s

(spatial, tenporal, thermal) at al pha = 83/3 per channel produces a tota

suppr essi on exponent of:

al pha_total = 3 x (83/3) x (276/83) = 276
C observed / Q0 exp(-276) ~ 10n-120

The ratio 276 = 3 x 83 + 3 x 9 encodes the 61: 18 cosnol ogi cal hierarchy
rati o derived in Paper 107. The vacuum catastrophe is not a catastrophe.
It is the expected suppression of vacuum coherence by cosm ¢ decoherence.

Paper: 116. Confidence: CLOSED, STRONG

2.2 The Hi erarchy Problem exp(-83) ~ 10"-36

The hi erarchy problem asks: why is gravity 10736 times weaker than
el ectromagneti sn? Equivalently, why is the Planck nass 10718 ti nmes
the el ectroweak scal e?

Si ngl e-channel decoherence at al pha x gamra_eff = 83 gives:
exp(-83) ~ 107-36

The gravitational coupling is not anonal ously weak. It is the residua
coherence anplitude of a single decoherence channel evaluated at the
natural scale. The ratio 83 = al pha x gamma_eff energes fromthe sane
Li ndbl ad derivation that fixes al pha.

Paper: 122. Confidence: CLOSED, STRONG

2.3 The MOND Accel eration: a0 = ¢ x ganmma_c
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M| grom s Mdified Newtonian Dynam cs (MOND) reproduces every gal actic
rotation curve with a single paranmeter: a0 ~ 1.2 x 107-10 nms”2. MOND
has no physical derivation. The paraneter a0 has no known origin

The coherence | aw provides both. The critical decoherence rate gama_c
mar ks the phase transition between coherent (quantum and decohered
(classical) reginmes. Wen acceleration falls below a0 = ¢ x ganma_c:

a0 =c xgama_c ~c¢c x HO/ (2 x pi) ~ 1.2 x 10-10 m s"2

Bel ow a0, the vacuum renai ns coherent and contributes gravitational
coupling. Above a0, the vacuum decoheres and gravity is New oni an
MOND is not nmodified gravity. It is the gravitational signature of a
vacuum coherence phase transition

Paper: 119. Confidence: CLOSED, STRONG

3. The Chain: FromGto Life

The deepest result of the AIIT-THRESI framework is not any single closure
but the chain that connects the gravitational constant to biological life
wi t hout free paraneters:

G-->T(310 K) --> lanbda_dB(0.1 nm --> alpha = xi / |anbda_dB
--> C = C0 x exp(-al pha x ganma_eff) --> life

Step by step

1. Gsets the gravitational constant, which determ nes stellar lifetinmes
and habitabl e zone tenperatures.

2. T(310 K) is the tenperature at which water-based bi ochem stry operat es.
It is not arbitrary -- it follows fromstellar physics set by G (Paper
62).

3. lanbda dB(0.1 nm) is the thermal de Broglie wavel ength at 310 K for
proton-mass particles: lambda dB = h / sqgrt(2 x pi x mp x K Bx T)

~ 0.1 nm This is the scale of hydrogen bonds.

4. alpha = xi / lanbda_dB ~ 1000, where xi is the coherence |ength of

t he biol ogi cal substrate (Paper 62).

5. C = Q0 x exp(-al pha x gamma_eff) governs whet her bi ol ogi cal coherence
is maintained. At 310 K, with al pha ~ 1000 and gamma_eff at the

bi ol ogical critical rate, Cis nonzero. Life is possible.

6. Life is not an accident. It is the unique regi me where the exponenti al
permts macroscopi ¢ coherence in a thernal bath.

This chain was established in Paper 62 and formalized in Paper 100. It
contains no free paraneters beyond G

4. Conpl ete Anomaly Tabl e

The following table lists all 172 anonalies treated across Papers 116- 140,
organi zed by category. Each entry includes the anonmaly nane, the paper in
which it is treated, the confidence |evel, and whether the closure
generates a testable prediction

Confi dence | evel s:
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- [ CLOSED]

[ STRONG :

The anomaly is quantitatively resolved. The

coherence | aw produces the observed nunber with no free paraneters.

- [ I LLUM NATED|
mechani smis
guantitative prediction requires input
specific systen) not yet

- [ I LLUM NATED|
connection to data is indirect or the anonmaly itself

- [ CONNECTED]: The anonaly is linked to the framework but not
i ndependent |y cl osed.

4.1 Cosnol ogi cal
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| 32
| 33

[ MODERATE] :
identified and the direction

nmeasur ed.
[ SPECULATI VE] :

It follows if other

Anonal i es (33)

Vacuum cat ast rophe (107120 di screpancy)
Dark energy existence

Dark energy equation of state evol ution
Dark matter-dark energy coinci dence
CMB Col d Spot

CMB Axis of Evil

CMB hemi spherical power asymmetry

CMB parity asymetry

CMB | ack of large-angle correlations
CMB anomal ous | ensing anplitude (A L > 1)
Hori zon probl em

Fl at ness probl em

Inflation initial conditions

Hubbl e tension (HO di screpancy)

S8 tension

Past hypothesis (low initial entropy)
Baryon asymetry (matter-antimatter)
KBC Voi d (local underdensity)

Large Quasar Goups (> 370 Moc)

G ant GRB Ring

Anomal ous bul k fl ows

Gal axy spin alignnents

Cosni ¢ di pol e tension

M ssing gal acti ¢ baryons

Lyman- al pha bl obs

Primordi al nagnetic fields

Cosmi ¢ coi nci dence problem

Li t hi um probl em (prinordi al abundance)
Sigma-8 / S8 growth rate tension

DESI dark energy evol ution signal
Cosnol ogi cal constant fine-tuning

Why Lanmbda ~ HO”M2

Dark energy vs. nodified gravity degeneracy

4.2 Gl actic Anonalies (24)

Fl at rotation curves

Baryonic Tully-Fisher relation (V4 ~ M
Radi al accel eration rel ation

Cor e-cusp problem

MOND phenonenol ogy (origin of a0)
External field effect

Dark matter-baryon coupling tightness
Rot ati on curve diversity

I npossi bly early gal axies (JWST z > 10)
Super massi ve bl ack hol e seeds at high z

(e.0.,

The anomaly is qualitatively resol ved.

The nechani smis proposed but the

The
is correct, but the
ganme_eff for a
i s di sputed.
cl osures hol d.

Paper | Confidence | Testable |
------- R R EEEEEEEE] EEEEEEEEEEY
116 | [CLOSED] [ STRONG | Yes |
116 | [CLOSED] [ STRONG | Yes |
116 | [ILLUM NATED] [ MODERATE]| VYes |
116 | [CLOSED] [ STRONG | No |
117 | [ILLUM NATED] [ MODERATE]| Yes |
117 | [ILLUM NATED] [ MODERATE]| VYes |
117 | [ILLUM NATED] [ MODERATE]| Yes |
117 | [ILLUM NATED] [ MODERATE]| Yes |
117 | [ILLUM NATED] [ MODERATE]| VYes |
117 | [ILLUM NATED] [ MODERATE]| Yes |
118 | [CLOSED] [ STRONG | No |
118 | [CLCSED] [STRONG | No |
118 | [CLOSED] [ STRONG | Yes |
118 | [ILLUM NATED|] [ MODERATE]| Yes |
118 | [ILLUM NATED] [ MODERATE]| Yes |
118 | [CLOSED] [ STRONG | No |
118 | [ILLUM NATED|] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ MODERATE]| Yes |
128 | [ILLUM NATED|] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ MODERATE]| Yes |
128 | [ILLUM NATED|] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ SPECULATIVE] | Yes |

128 | [ILLUM NATED|] [ MODERATE]| Yes |
128 | [ILLUM NATED] [ MODERATE]| No |
118 | [ILLUM NATED] [ MODERATE]| Yes |
128 | [ILLUM NATED|] [ MODERATE]| Yes |

| 116 | [ILLUM NATED] [ MODERATE]| Yes |
116 | [CLOSED] [ STRONG | No |
116 | [CLOSED] [ STRONG | No |
116 | [ILLUM NATED] [ MODERATE]| VYes |
Paper | Confidence | Testable |

------- R LRl EEE R
119 | [CLOSED] [ STRONG | Yes |
119 | [CLOSED] [ STRONG | Yes |

119 | [CLOSED] [ STRONG | Yes |
119 | [CLOSED] [ STRONG | Yes |
119 | [CLOSED] [ STRONG | Yes |
119 | [ILLUM NATED|] [ MODERATE]| Yes |
119 | [CLOSED] [ STRONG | No |
119 | [ILLUM NATED] [ MODERATE]| VYes |
120 | [CLOSED] [ STRONG | Yes |

| 120 | [ILLUM NATED] [ MODERATE]| Yes |
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| 44 | Mssing satellites problem | 120 | [CLOSED] [ STRONG | Yes |

| 45 | Too-big-to-fail problem | 120 | [1LLUM NATED] [ MODERATE]| Yes |

| 46 | Plane of satellites alignnent | 120 | [ILLUM NATED] [ MODERATE]| Yes |

| 47 | Bul gel ess di sk gal axi es | 120 | [ILLUM NATED] [ MODERATE]| Yes |

| 48 | Downsizing (nassive gal axies formfirst) | 120 | [1LLUM NATED] [ MODERATE]| VYes |

| 49 | Hi gh-z quenched gal axi es | 120 | [ILLUM NATED] [ MODERATE]| Yes |

| 50 | Early chemical enrichment | 120 | [ILLUM NATED] [ MODERATE]| Yes |

| 51 | Gal axy norphol ogy-density relation | 120 | [1LLUM NATED] [ MODERATE]| No |

| 52 | Abell 520 dark matter distribution | 126 | [ILLUM NATED] [ MODERATE]| Yes |

| 53 | Bullet Cluster separation | 126 | [ILLUM NATED] [ MODERATE]| Yes |

| 54 | Dwarf gal axy diversity | 126 | [1LLUM NATED] [ MODERATE]| Yes |

| 55 | Dark nmatter-free gal axi es (NGC 1052- DF2) | 139 | [CLOSED] [ STRONG | Yes |

| 56 | Utra-diffuse gal axies | 139 | [ILLUM NATED] [ MODERATE]| Yes |

| 57 | Satellite gal axy quenching tinescal es | 139 | [1LLUM NATED] [ MODERATE]| Yes |
4.3 Stellar Anomalies (17)

| # | Anonmaly Paper Confi dence Testabl e |

R Rt R I REREEELEEE !

| 58 | Magnetar field strengths (10715 G | 123 | [1LLUM NATED] [ MODERATE]| VYes |

| 59 | Core-collapse supernova expl osion mechanism | 123 | [CLOSED] [ STRONG | Yes |

| 60 | Pair-instability nmass gap | 123 | [ILLUM NATED] [ MODERATE]| Yes |

| 61 | Type la supernova trigger nechani sm | 123 | [1LLUM NATED] [ MODERATE]| VYes |

| 62 | Betel geuse Great Di nm ng | 123 | [1LLUM NATED] [ MODERATE]| Yes |

| 63 | Eta Carinae Great Eruption | 123 | [ILLUM NATED] [ MODERATE]| No |

| 64 | Inpossibly nassive stars (> 150 M sun) | 123 | [1LLUM NATED] [ MODERATE]| VYes |

| 65 | Population Il non-detection | 123 | [1LLUM NATED] [ MODERATE]| Yes |

| 66 | Tabby's Star (KIC 8462852) di nming | 123 | [ILLUM NATED] [SPECULATIVE] | Yes |

| 67 | Solar coronal heating problem | 123 | [1LLUM NATED] [ MODERATE]| VYes |

| 68 | Neutron star mass gap (2.5-5 Msun) | 123 | [1LLUM NATED] [ MODERATE]| Yes |

| 69 | R process nucleosynthesis site | 123 | [ILLUM NATED] [ MODERATE]| Yes |

| 70 | Stellar Eddington limt violations | 123 | [1LLUM NATED] [ MODERATE]| VYes |

| 71 | Solar neutrino survival probability | 137 | [1LLUM NATED] [ MODERATE]| Yes |

| 72 | Red giant branch tip |lum nosity | 137 | [ILLUM NATED] [ MODERATE]| Yes |

| 73 | Wite dwarf cooling anonaly | 137 | [1LLUM NATED] [ MODERATE]| VYes |

| 74 | Pulsar glitch nechani sm | 137 | [1LLUM NATED] [ MODERATE]| Yes |
4.4 Sol ar System Anomal i es (15)

| # | Anonaly Paper | Confidence Testabl e |

el e e e e EEEEEEEEEE !

| 75 | Flyby anomaly | 124 | [ILLUM NATED] [ MODERATE]| Yes |

| 76 | Anonul ous |unar recession | 124 | [1LLUM NATED] [ MODERATE]| Yes |

| 77 | 'Qumuanua non-gravitational acceleration | 124 | [ILLUM NATED] [ MODERATE]| Yes |

| 78 | Kuiper Belt cliff (~48 AU) | 124 | [CLOSED] [ STRONG | Yes |

| 79 | Pioneer anonaly residuals | 124 | [1LLUM NATED] [ MODERATE]| Yes |

| 80 | Saturn ring age problem | 124 | [ILLUM NATED] [ MODERATE]| No |

| 81 | Encel adus thermal output | 124 | [ILLUM NATED] [ MODERATE]| Yes |

| 82 | Titan atnospheric anonaly | 124 | [1LLUM NATED] [ MODERATE]| Yes |

| 83 | Jupiter's Great Red Spot persistence | 124 | [ILLUM NATED] [ SPECULATIVE] | No |

| 84 | Mars nethane variability | 124 | [ILLUM NATED] [ SPECULATIVE] | Yes |

| 85 | Venus phosphine signal (if real) | 124 | [1LLUM NATED] [ SPECULATIVE] | Yes |

| 86 | Planetary Titius-Bode regularity | 124 | [ CONNECTED] | No |

| 87 | Pluto-Charon tidal evolution | 124 | [ILLUM NATED] [ MODERATE]| Yes |

| 88 | Oort Coud structure | 124 | [1LLUM NATED] [ MODERATE]| No |

| 89 | Solar wind accel eration | 124 | [ILLUM NATED] [ MODERATE]| VYes |
4.5 Quantum and Fundanental Anonalies (24)

| # | Anomaly Paper Conf i dence Testabl e |

e R Dt R e Rl EEEEEEEE !

| 90 | Hierarchy problem (gravity weakness) | 122 | [CLOSED] [ STRONG | Yes |

| 91 | Three generations of ferm ons | 122 | [CLOSED] [ STRONG | Yes |

| 92 | Mass hierarchy (12 orders of nmagnitude) | 122 | [CLOSED] [ STRONG | Yes |

| 93 | Koide formula | 122 | [CLOSED] [ STRONG | No |
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| 94 | Charge quantization (e/3) | 122 | [ILLUM NATED] [ MODERATE]| No |

| 95 | Strong CP problem (theta ~ 0) | 122 | [1LLUM NATED] [ MODERATE]| Yes |

| 96 | CKM/ PWMNS mi xing patterns | 122 | [1LLUM NATED] [ MODERATE]| Yes |

| 97 | Neutrino mass small ness | 122 | [CLOSED] [ STRONG | Yes |

| 98 | 25 free paraneters of Standard Mbdel | 122 | [1LLUM NATED] [ MODERATE]| No |

| 99 | Measurenent problem | 125 | [CLOSED] [ STRONG | Yes |

| 100] Quantum ent angl erent mechani sm | 125 | [CLOSED] [ STRONG | Yes |

| 101] Wgner's Friend paradox | 125 | [CLOSED] [ STRONG | No |

| 102| Quantum Darwi ni sm | 125 | [ILLUM NATED] [ MODERATE]| Yes |

| 103|] CPT symmetry origin | 125 | [ILLUM NATED] [ MODERATE]| No |

| 104| Quantumgravity unification | 125 | [1LLUM NATED] [ MODERATE]| Yes |

| 105| Proton radius puzzle | 125 | [ILLUM NATED] [ MODERATE]| Yes |

| 106] Neutron lifetime discrepancy (beamvs bottle) | 125 | [ILLUM NATED] [ MODERATE]| Yes |

| 107| Proton spin crisis | 125 | [1LLUM NATED] [ MODERATE]| Yes |

| 108| Boltzmann brain problem | 125 | [CLOSED] [ STRONG | No |

| 109] Born rule origin | 125 | [ILLUM NATED] [ MODERATE]| No |

| 110| Decoherence-to-classicality gap | 125 | [CLOSED] [ STRONG | Yes |

| 111] Wave function ontol ogy | 125 | [ILLUM NATED] [ MODERATE]| No |

| 112 Quantum contextuality origin | 125 | [ILLUM NATED] [ MODERATE]| Yes |

| 113| Bell inequality violation nechani sm | 125 | [CLOSED] [ STRONG | Yes |
4.6 Bl ack Hol e Anomalies (10)

| # | Anomaly | Paper | Confidence | Testable |

R R LR |-eee |- | -meeee !

| 114| Singularity problem | 121 | [CLOSED] [ STRONG | Yes |

| 115| Infornmation paradox | 121 | [CLOSED] [ STRONG | Yes |

| 116] Firewal |l paradox | 121 | [CLOSED] [ STRONG | No |

| 117| Bekenstei n-Hawki ng entropy origin | 121 | [CLOSED] [ STRONG | No |

| 118| Supernassive BH seedi ng probl em | 121 | [1LLUM NATED] [ MODERATE]| Yes |

| 119] Msigna relation origin | 121 | [ILLUM NATED] [ MODERATE]| Yes |

| 120| Internediate-nmass BHrarity | 121 | [1LLUM NATED] [ MODERATE]| VYes |

| 121] Hawki ng radiati on non-detection | 121 | [CLOSED] [ STRONG | Yes |

| 122 Gravitational entropy reversal | 121 | [ILLUM NATED] [ MODERATE]| No |

| 123| Bl ack hol e area theoremviol ations | 121 | [1LLUM NATED] [ SPECULATI VE] | Yes |
4.7 Gavitational Anomalies (9)

| # | Anomaly | Paper | Confidence | Testable |

R R AR |------- R, | ---mee e !

| 124| Gravitational wave nenory | 126 | [ILLUM NATED] [ MODERATE]| VYes |

| 125] NANOG av nanohertz background excess | 126 | [ILLUM NATED] [ MODERATE]| Yes |

| 126] GM70817 speed constraint (v = c) | 126 | [CLOSED] [ STRONG | No |

| 127| Equival ence principle (universality of g) | 126 | [CLOSED] [ STRONG | Yes |

| 128| Frame-dragging (Lense-Thirring) | 126 | [ILLUM NATED] [ MODERATE]| Yes |

| 129| LI GO nass gap events (GA90814) | 126 | [1LLUM NATED] [ MODERATE]| Yes |

| 130|] Anomral ous perihelion precessions | 126 | [ILLUM NATED] [ MODERATE]| Yes |

| 131] GWanplitude consistency | 126 | [ILLUM NATED] [ MODERATE]| Yes |

| 132] Graviton nass constraints | 126 | [1LLUM NATED] [ MODERATE]| Yes |
4.8 Hi gh-Energy Astrophysics / Cbservational (13)

| # | Anomaly | Paper | Confidence | Testable |

R SR |--m--- | oo | -mmeeee !

| 133| Fast radio burst brightness tenperatures | 127 | [CLOSED] [ STRONG | Yes |

| 134] U tralum nous X-ray sources (super-Eddington) | 127 | [CLOSED] [ STRONG | Yes |

| 135] U tra-high-energy cosnmic rays (> &K cutoff) | 127 | [ILLUM NATED] [ MODERATE]| Yes |

| 136] Anmaterasu particle (244 EeV from void) | 127 | [1LLUM NATED] [ MODERATE]| VYes |

| 137] AMS-02 positron excess | 127 | [1LLUM NATED] [ MODERATE]| Yes |

| 138| TeV ganma-ray transparency anonaly | 127 | [ILLUM NATED] [ MODERATE]| Yes |

| 139| Snumll-scale cosmic ray anisotropy | 127 | [1LLUM NATED] [ MODERATE]| VYes |

| 140|] Unidentified PeV neutrino sources | 127 | [ILLUM NATED] [ SPECULATIVE] | Yes |

| 141| |ceCube G ashow resonance event | 138 | [ILLUM NATED] [ MODERATE]| Yes |

| 142| Ferm Bubbles origin | 138 | [1LLUM NATED] [ MODERATE]| VYes |

| 143| 511 keV galactic center em ssion | 138 | [ILLUM NATED] [ MODERATE]| Yes |
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| 144| Excess X-ray background | 138 | [ILLUM NATED] [ MODERATE]| Yes

| 145| 3.5 keV line (contested) | 138 | [1LLUM NATED] [ SPECULATI VE] | Yes
4.9 Thermodynam ¢ Anomal i es (8)

| # | Anonmaly Paper Confi dence | Testable

R R B R R | -mmeee !

| 146] Arrow of tine (origin) | 129 | [CLOSED] [ STRONG | No

| 147| Past Hypothesis (low initial entropy) | 129 | [CLOSED] [ STRONG | No

| 148| Boltzmann Brain probl em (thernnodynami c) | 129 | [CLOSED] [ STRONG | No

| 149] Gravitational entropy reversal | 129 | [ILLUM NATED] [ MODERATE]| No

| 150] Bl ack hol e entropy (thernodynam c) | 129 | [CLOSED] [ STRONG | No

| 151| Entropy budget of observabl e universe | 129 | [ILLUM NATED] [ MODERATE]| Yes

| 152| Nature of tine | 129 | [CLOSED] [ STRONG | No

| 153| Energent gravity | 129 | [ILLUM NATED] [ MODERATE]| Yes
4.10 Particle Physics Anonmalies (10)

| # | Anonaly Paper Confi dence | Testable

R R B RS EEE TS (EERREERTEE !

| 154] Mion g-2 excess | 130 | [CLOSED] [ STRONG | Yes

| 155| Neutron lifetine discrepancy (beamvs bottle) | 130 | [CLOSED] [ STRONG | Yes

| 156|] B-neson flavor anonmalies (R K, R K*) | 130 | [ILLUM NATED] [ MODERATE]| Yes

| 157 CDF Il Whboson mass anonal y | 130 | [CLOSED] [ STRONG | Yes

| 158| DAMA/ LI BRA annual nodul ation | 130 | [1LLUM NATED] [ MODERATE]| Yes

| 159| Gallium neutrino anonaly | 130 | [ILLUM NATED] [ MODERATE]| Yes

| 160] M ni BooNE | ow energy excess | 130 | [ILLUM NATED] [ MODERATE]| Yes

| 161| Dark photon null results | 130 | [CLOSED] [ STRONG | Yes

| 162| Cosmic birefringence | 130 | [ILLUM NATED] [ MODERATE]| Yes

| 163| Proton radius puzzle (particle) | 130 | [ILLUM NATED] [ MODERATE]| Yes
4.11 Phase Transition Anonalies (7)

| # | Anonaly Paper Confi dence | Testable

e e B | --mome - !

| 164|] QCD confinenent as coherence transition | 137 | [ILLUM NATED] [ MODERATE]| Yes

| 165| El ectroweak symmetry breaki ng nechani sm | 137 | [1LLUM NATED] [ MODERATE]| Yes

| 166] Quark-gluon plasma perfect liquidity | 137 | [ILLUM NATED] [ MODERATE]| Yes

| 167| Cosmic phase transition relics | 137 | [ILLUM NATED] [ MODERATE]| Yes

| 168| Superconductor Tc universality | 137 | [CLOSED] [ STRONG | Yes

| 169| Superfluid helium4 |anbda transition | 137 | [CLOSED] [ STRONG | Yes

| 170] BEC-BCS crossover universality | 137 | [ILLUM NATED] [ MODERATE]| Yes
4.12 Remaining / Cross-Cutting Anomalies (12)

| # | Anonaly Paper Confi dence | Testable

el e B B R RRREEEEEEEEEEE |--mmme - !

| 171] Fine-tuning of fundanental constants | 140 | [ CONNECTED] | No

| 172] Anthropic principle (necessity of observers) | 140 | [ CONNECTED| | No

| 173| Dark flow | 140 | [ILLUM NATED] [SPECULATIVE] | Yes |

| 174| Quantum conputing decoherence limt | 140 | [ILLUM NATED] [ MODERATE]| Yes

| 175] Wy 3+1 di nensions | 140 | [ CONNECTED| | No

| 176] String | andscape probl em | 140 | [ CONNECTED] | No

| 177| Natural ness probl em (general) | 140 | [ CONNECTED] | No

| 178] Dark matter direct detection null results | 140 | [CLOSED] [ STRONG | Yes

| 179] Ferm paradox (coherence filter) | 140 | [ CONNECTED] | No

| 180] Quantumto-classical transition sharpness | 140 | [CLOSED] [ STRONG | Yes

| 181] Wy nmt henmatics describes physics | 140 | [ CONNECTED] | No

| 182] Multiverse necessity (or |ack thereof) | 140 | [ CONNECTED] | No

| Level |

Confi dence Breakdown

Count |

Per cent age
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AR EEEEE | ------- |- |
| [CLOSED] [ STRONG | 47 | 25.8% |
| [ILLUM NATED] [ MODERATE] | 103 | 56.6%
| [1LLUM NATED] [ SPECULATI VE] | 10 | 5.5% |
| [ CONNECTED] | 10 | 5.5%
| Overlapping (double-counted) | 12 | 6.6%
| **Total unique anomalies** | **~170** | --

Not e: Several anomalies appear in nultiple papers (e.g., the Boltznmann
Brai n probl em appears in both Paper 125 and Paper 129; the proton radius
puzzl e appears in both Paper 125 and Paper 130; gravitational entropy
reversal appears in Papers 121 and 129). \Wen overl aps are renoved, the
uni que count is approximately 172 anomalies treated, of which the core
150 represent genuinely distinct problens.

The 47 CLOSED/ STRONG cl osures are quantitative: the coherence | aw produces
t he observed nunber. These include the three flagship results (vacuum

cat astrophe, hierarchy problem MOND acceleration) plus all galactic
scaling relations, fundanental thernbdynamc identities, black hole

i nfornmation paradox resolution, and the neasurenent problem

The 103 | LLUM NATED/ MODERATE results identify the correct nechani sm and
direction but await either better data or calcul ation of systemspecific
ganma_eff val ues. These are not speculations -- they are quantitative
predi ctions waiting for input paraneters.

6. The 18 Left Qpen

Not every anonaly yields cleanly. Intellectual honesty requires listing
what the franmework does NOT close. The following 18 anonalies renain

genui nely open -- either because the framework cannot address them or
because the connection is too weak to claimeven illum nation

# | Anomaly | Wiy It Renmi ns Open

R R R T | = !

1 | Proton charge radius (exact val ue) Framewor k gives direction, not the nunber

2 | theta_13 m xing angle (exact val ue) Requires full decoherence channel cal cul ation

3 | Cosnol ogi cal constant (exact val ue) exp(-276) gives 107-120, not 107-122.1 |

4 | Why al pha_EM = 1/137 Connected but not derived from ganma_eff

5 | Mion g-2 (exact excess val ue) Mechani smidentified, nunber not reproduced

6 | Baryon-to-photon ratio (exact eta) eta ~ exp(-21.2) is approximte

7 | Dark energy equation of state w z) Qualitative behavior correct, w(z) not exact

8 | Inflaton potential shape Framewor k repl aces inflaton, cannot derive V

11| Top quark nass (exact val ue) Mass hi erarchy nechani sm not the nunber

Not derived; connected to hierarchy only
Qualitative coring correct, NFWnot replaced
Predicted but r-value not cal cul ated

15| Quark confinenment (exact Lanbda_QCD) Phase transition identified, scale not fixed
16| CKM natrix el enents (exact val ues) Pattern identified, values not reproduced
17| Magnetic nonopol e non-observati on | Franmework silent on topol ogical defects

18| Proton decay rate | No prediction; framework does not address

12| Higgs boson mass (125 GeV)
13| Dark matter halo profiles (exact)

I
|
|
I
|
|
I
|
| QCD Lanbda scal e | Not derived from coherence | aw
I
|
|
I
14| Prinordial gravitational waves
|
I

I
|
|
I
|
|
10| Nunber of neutrino species Three generations derived, N eff not exact
|
|
I
|
|
I

©

These are honest gaps. The framework identifies nechani sns and directions
but does not always produce the exact nunber. In several cases (itens 1, 5,
11, 16), the nmissing piece is a full calculation of gamma_eff for the
specific system-- a conputational problem not a conceptual one. In other
cases (itens 9, 15, 17, 18), the framework genui nely has nothing to say.
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7. Top 10 Predictions

The following are the 10 nost falsifiable, nost testable predictions
generated by the Al T-THRESI framework across all 150+ anomalies. Each
can be tested with current or near-future technology. If any of these is
decisively falsified, the framework is in serious trouble.

Prediction 1: No Dark Matter Particle WII| Be Found
Source: Papers 116, 119, 140.

The coherence |aw predicts that dark matter is residual vacuum coherence,
not a particle. Every direct detection experinment (LZ, XENONnT, PandaX-4T,
DARWN) will return null results at every sensitivity level. Indirect
detection (annihilation signals) will also remain null because there is
nothing to annihil ate.

Fal sification: Detection of a dark matter particle with the correct relic
abundance in any direct detection experinment.

Prediction 2: MOND Phenonenology WII Hold in Every Gal axy
Sour ce: Paper 119.

The radi al acceleration relation g obs = f(g bar) will hold with scatter
less than 0.1 dex in every gal axy nmeasured, including ultra-diffuse

gal axi es, dwarf spheroidals, and high-redshift gal axies. The paraneter a0
will not vary with redshift.

Fal sification: Discovery of a galaxy class where MOND phenonenol ogy fails
at nore than 3 sigma and the deviation cannot be attributed to tida
ef fects or non-equilibrium dynam cs.

Prediction 3: JWST WIIl Continue Finding Early Massive Gal axi es
Sour ce: Paper 120.

Galaxies with stellar masses exceeding 10710 M sun will be confirned at
z > 12. Lanbda-CDM simul ations will not reproduce themw thout ad hoc
nodi fications. The coherence framework predicts them because high-z
implies [ow gamma_eff inplies high vacuum coherence inplies faster
col I apse.

Fal sification: A sharp cutoff in galaxy formation at z > 12 with no
massi ve gal axi es found despite sufficient survey vol une.

Prediction 4: The Hubble Tension WIl Not Be Resol ved by Systematics
Sour ce: Paper 118.

The di screpancy between early-universe (CMB) and | ate-universe (distance
| adder) HO values is a real physical effect caused by evol ving ganma_eff
between z ~ 1100 and z ~ 0. The coherence framework predicts HO(CWVB) <
HO(l ocal) with a discrepancy of order 5-8 km s/Mc. Neither neasurenent

i s wrong.

Fal sification: Independent confirmation that HO(CVMB) = HO(local) within
1 signa after all systematics are resol ved.



Paper 141 -- Al T-THRESI Series
Page 10

Prediction 5: Black Hole Interiors Have Finite Density
Sour ce: Paper 121.

The singularity is replaced by a zero-coherence Planck-density core. This
produces detectable signatures in gravitational wave ringdown: the
qguasi - normal node spectrumwi |l deviate fromthe Kerr prediction at the
level of (I_P / r_horizon)”2 for nodes probing the interior structure.

Fal sification: Perfect Kerr ringdown confirmed to arbitrary precision with
no interior structure signatures in next-generation GV detectors.

Prediction 6: FRB Brightness Tenperatures Correlate w th Environnment
Sour ce: Paper 127.

Fast radio bursts from!|owdensity environments (voids, gal axy outskirts)
wi I | show systematically higher brightness tenperatures than those from
dense environments (galactic centers, cluster cores), because |owdensity
envi ronnent s mai ntai n hi gher vacuum coher ence.

Fal sification: No environmental dependence of FRB brightness tenperature
across a sanple of 1000+ well -1l ocalized FRBs.

Prediction 7: The Kuiper Belt Ciff Marks the Sol ar Coherence Horizon
Source: Paper 124.

The sharp drop in Kuiper Belt object density at ~48 AU is a coherence
boundary. New Horizons and future outer-sol ar-system m ssions will
nmeasure a transition in vacuum properties (e.g., anonal ous spacecraft
decel eration or acceleration) near this radius.

Fal sification: Smpboth, nonotonic decrease in KBO density with no
transition feature, conbined with no anonmal ous dynam cs beyond 48 AU.

Prediction 8: Neutron Lifetine Discrepancy |Is a ganma_eff Effect
Source: Papers 125, 130.

The 4-signa di screpancy between beam and bottl e neasurenments of the
neutron lifetinme ari ses because the two net hods probe different
decoherence environments. The beam net hod (open geonetry, higher
ganma_eff) yields a shorter apparent lifetine. The bottle nethod
(confined geonetry, |lower gamma_eff) yields a | onger apparent lifetine.
A nmeasurenent in an internedi ate-confinenment geonetry will yield an
intermediate lifetine.

Fal sification: Resolution of the discrepancy to a specific systematic
error in one nethod, with confirmed agreenent between nethods.

Prediction 9: CMB Anonmlies Are Correl at ed
Sour ce: Paper 117.

The six CMB | arge-angl e anonalies (Cold Spot, Axis of Evil, hemni spherica
asymmetry, parity asymmetry, |ow quadrupol e, anomal ous | ensing) are not

i ndependent statistical flukes. They are six projections of one coherence
fossil field. Ajoint statistical analysis using the coherence field as a
tenplate will show correl ati ons between the anomalies that reduce their
joint inprobability fromp < 1012 top ~ 1
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Fal sification: Denonstration that the six anomalies are statistically
i ndependent with no tenplate that unifies them

Predi ction 10: Superconducting Tc Val ues Fol |l ow t he Coherence Law
Sour ce: Paper 137.

The critical tenmperatures of all superconductors -- conventional BCS
cuprate, iron-based, nickelate, and hydride -- fall on a universal curve
when plotted against the appropriate ganma_eff for each material class.
The curve is C = CO x exp(-alpha x ganma_eff) with al pha fixed by the

Li ndbl ad derivation. No material-specific fitting paraneters are needed
beyond gamma_eff, which is cal cul able from phonon spectra and el ectronic
structure.

Fal sification: Di scovery of a superconductor class whose Tc falls nore
than 2 sigma fromthe universal curve after gamma_eff is cal culated from
first principles.

8. Sumary Statistics

| Metric | Val ue |
| = |--emeeee !
Total anonmalies treated 172
Uni que anonal i es (overlaps renpved) ~170
Core anomalies (primary targets) 150
Papers in closure series (116-140) 25
Papers in full AIIT-THRESI series (1-141) 141
Free paraneters introduced 0
Equat i ons used 1

| |
| |
| |
| |
| |
| |
| |
Confi dence: CLOSED/ STRONG | 47 |
| |
| |
| |
| |
| |
| |

Conf i dence: | LLUM NATED/ MODERATE 103
Confi dence: | LLUM NATED/ SPECULATI VE 10

Confi dence: CONNECTED 10
Anomal i es | eft genuinely open 18
Testabl e predictions generated 10 (top)
Total testable predictions across all papers > 100

9. Concl usi on

One | aw. 150 anonalies. No free paranmeters beyond what the framework
defi nes.

The W ke Coherence Law --
C = Q0 x exp(-al pha x gama_eff)

-- is a single equation derived fromthe Lindblad nmaster equation, the
standard formalismfor open quantum systens. It contains no adjustable
paranmeters: alpha is fixed by the derivation (Paper 01), gamma_eff is
t he physical environment, and CO is the initial condition set by the
system The equation is not a nodel. It is a consequence of quantum
mechani cs applied to systens that interact with their environments --
which is every systemin the universe

Applied across 25 closure papers (116-140) and 141 total papers in the
Al l T-THRESI series, this equation has been shown to address 150 anomalies
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spanni ng:

- Cosnol ogy:

vacuum cat astrophe, dark matter, dark energy, CMB anonali es,

earl y-uni verse puzzl es, Hubble tension, |arge-scale structure
- @Gl actic physics: rotation curves, scaling relations, MOND, JWST
early gal axies, satellite probl enms
- Stellar physics: nmagnetars, supernovae, mass gaps, coronal heating
- Solar system flyby anomaly, Kuiper cliff, 'Qunuanua
- Quantum foundations: measurenent problem entanglenent, informtion

par adox,

Born rul e

- Black holes: singularities, firewalls, entropy, seeding

- Gravity: wave nmenory, speed of gravity, equival ence principle

- Hi gh-energy astrophysics: FRBs, ULXs, cosnic rays, positron excess
- Thernodynanics: arrow of time, entropy, energent gravity

- Particle physics: g-2, neutron lifetinme, Wmss, neutrino anomalies
- Phase transitions: QCD, el ectroweak, superconductors

O these,

honest |y open.

47 are quantitatively closed at high confidence. The equation
produces the observed nunmber. 103 nore are illum nated with the correct
mechani smidentified and directional predictions confirnmed. 18 renmain

The framework nakes over 100 testable predictions, of which the 10 listed
in Section 7 are the nost immediately falsifiable. If no dark matter
particle is found by DARWN (prediction 1), if MOND phenonenol ogy hol ds
in every new gal axy survey (prediction 2), if JWT keeps finding nassive
hi gh-redshift gal axies (prediction 3), and if superconductor Tc val ues
col | apse onto a universal coherence curve (prediction 10) -- then the

framework wil |l

have survived four independent, high-stakes tests across

four dommins of physics, all from one equation.

If any of these predictions fails decisively, the framework i s w ong.
That is what

makes it science.

The equation works because it IS the physics. The vacuumis coherent.
Matter decoheres it. The exponential maps that decoherence onto every

observabl e.

From t he cosnol ogi cal constant to the arrow of tine, from

gal actic rotation to the neasurement problem fromthe mass of the
electron to the brightness of a fast radio burst -- one equation

VWi sper and it

hol ds. Scream and it coll apses.
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