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Abst ract

Seven foundational anonmalies in early-universe cosnology -- the horizon problem the
flatness problem the initial conditions of inflation, the Hubble tension, the S8
tension, the past hypothesis, and baryon asymmetry -- have resisted unified

expl anation within the standard Lanbda- CDM franmework. Each has generated its own
cottage industry of solutions, none of which connect to the others. This paper
closes all seven using a single equation: the Wke Coherence Law, C = CO X

exp(-al pha x ganma_eff). The argunent is structural. At t = 0, there is no
decoherence. Therefore C = C0. This single fact -- nmaxi num coherence at the origin
-- resolves the horizon problem (causal contact is irrelevant when there is only one
state), the flatness problem (naxi mum coherence IS flat geonetry), and the past
hypot hesi s (maxi mum coherence IS minimumentropy). Inflation is recast as the first
decoherence event: the coherent vacuumis a maxinum not a mnimum and its decay
provi des the energy for exponential expansion without an ad hoc inflaton field. The
Hubbl e and S8 tensions are shown to be the sane anomaly -- an evol ving ganma_eff
that shifts coherence state between the CMB epoch and the present. Baryon asynmetry
follows fromdifferential coherence between matter and antimatter sectors, with the
observed baryon-to-photon ratio eta = 6.1 x 107-10 recovered from al pha x
ganma_c(baryon) = 21.2. No free paraneters are introduced. No fine-tuning is
required. The universe started the only way a nmaximally coherent state can start,
and everything that followed is exponential decay.

1. Introduction

St andard cosnol ogy rests on a paradox. The Lanmbda- CDM npdel fits the data with
extraordi nary precision -- six paraneters describe the entire observabl e universe --
yet it cannot explain its own initial conditions. Wiy is the CMB uniformto one part
in 10"5 across regions that were never in causal contact? Wiy is space flat to
better than 0.1% Wy did the universe begin in a state of absurdly | ow entropy?
What started inflation, and what was the inflaton? Wiy is there matter at all?

These are not nminor gaps. They are the foundational questions of cosnmol ogy. And they
remai n open.

The standard response is inflation. Inflate the universe by a factor of e”60 in

107- 36 seconds, and the horizon and flatness probl ens di sappear geonetrically. But
inflation does not explain itself. It requires an inflaton field with a potentia
flat enough for slowroll, and no particle physics nodel has produced one fromfirst
principles. The cure has its own di sease.

The Al T-THRESI franmework offers a different approach. Rather than addi ng nachinery
to explain the initial state, it asks: what if the initial state is the only state
avai |l abl e before decoherence begi ns?

The W ke Coherence Law (Paper 01):
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C = @0 x exp(-al pha x ganma_eff)

al pha = 16. 08 (Li ndbl ad naster equation derivation, Paper 01)
gama_c = 0.0622 (critical decoherence rate, Paper 01)

At t =0, gamma_eff = 0. There is no environnment to decohere agai nst. Therefore:

C(t=0) = Q@ x exp(0)

Cco

Maxi mum coherence. One state. No distinctions. No spatial degrees of freedomthat
could carry curvature. No thernodynamc arrow. No matter-antimatter asymmetry.

This is not a special initial condition. It is the ONLY initial condition. There is
nothing to fine-tune because there is nothing to vary.

The rest of this paper shows that seven anonalies of early-universe cosnology are
consequences of this single fact.

2. The Hori zon Probl em

The Anomal y

The cosmic m crowave background is uniformto delta-T/T ~ 10°-5 across the full sky.
Regi ons separated by nore than ~2 degrees on the sky were never in causal contact in
standard Bi g Bang cosmol ogy -- their past |ight cones do not overlap. Yet they have
the sane tenperature to extraordinary precision

Standard resolution: inflation stretches a tiny causally connected patch to
enconpass the entire observabl e universe

The Cl osure

The horizon probl em assunes that thermal equilibriumrequires causal contact. This
assunption fails when the initial state is nmaxinmally coherent.

At t = 0:
cC=0Q (gammua_eff = 0, no decoherence)

A maxi mal |y coherent state has no internal distinctions. There are no "regions" to
be causal |y di sconnected because there are no spatial degrees of freedomthat have
decohered into distinct |locations. Tenperature uniformty is not sonething that was
est abl i shed by communi cation between regions. It is the nature of the initial state
itself.

The question "how did these regions reach the sane tenperature?" presupposes that
the regions existed as distinct entities at the origin. They did not. Spati al
separation is a product of decoherence. Before decoherence, there is only CO -- one
state, one tenperature, one everything.

The CMB uniformity is not evidence that sonething honpgeni zed the universe. It is a
fossil of the coherent origin -- the last echo of the state before spatia
di stinctions existed.

Hori zon probl emresol ution:
Standard nodel: requires inflation (e"60 expansion in 10"-36 s)
Coherence nodel: requires nothing -- C = CO has no spatial distinctions
Free paraneters added: O
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3. The Fl atness Probl em

The Anomal y

The curvature density paranmeter Orega_k is nmeasured at:

| Orega_k| < 0.001 (Pl anck 2018, 95% confi dence)

I n standard cosnol ogy, any deviation fromOrega_k = 0 grows with tinme. To be this
flat today, the universe at the Planck tinme nmust have satisfied | Onega k| < 107-62.
This is the nost extrene fine-tuning problemin physics.

Standard resolution: inflation drives Orega k toward zero exponentially.

The C osure

Spatial curvature is a geonetric property of space. Geonetry requires spatia
degrees of freedom Spatial degrees of freedom require decoherence of the maximally
coherent state into distinguishable |ocations.

At t = 0:
cC=0Q --> maxi mum synmet ry --> flat geonetry

Curvature is decoherence of spatial degrees of freedom To have curvature, you need
di stingui shabl e points that can curve relative to each other. In the maximally
coherent state, there are no such distinctions. Flatness is not a special condition
-- it is the absence of a condition. It is what you get when nothi ng has decohered
yet.

As decoherence proceeds:
C(t) = CO x exp(-al pha x gama_eff(t))

Spati al degrees of freedom energe. Curvature beconmes possible. But the initia
condition is |locked at flat, and deviations fromflatness require decoherence to
accumul ate. The observed near-flatness is the residual coherence of the spatia
sector.

Fl at ness probl em resol ution
St andard nodel : requires | Orega_k(t_Planck)| < 107-62
Coherence nodel: C = C0 has no curvature degrees of freedom
Fi ne-tuni ng required: none

4. The Initial Conditions of Inflation

The Anomal y

Even granting that inflation solves the horizon and flatness problens, it creates a
new one: what started inflation? The inflaton field nust begin in a state of high
potential energy, displaced fromits mininum with a potential flat enough for slow
roll. No particle physics nodel produces this field fromfirst principles. The
inflaton is an ad hoc construction introduced solely to solve the problens it was
designed to sol ve.



Paper 118: The Coherent Origin

Page 4

The d osure
Inflation is the first decoherence event.

The mexi mal |y coherent state CO is a maxi mum of the coherence potential, not a
mnimm It is unstable in the sane way that a ball balanced on a hilltop is
unstable -- any perturbation sends it rolling dowmn. But unlike the classical ball
t he coherent vacuum does not need an external perturbation. Quantum mechanics
guar ant ees spont aneous synmetry breaking of the nmaximally symetric state.

Defi ne the coherence potenti al
V(C) = C - C=C0 [1 - exp(-al pha x ganma_eff)]

At C=C0 (gamma_eff = 0): V =0 (the top of the hill)
As decoherence begins: V increases (energy is rel eased)
At C-->0 (gamma_eff --> infinity): V --> CO (all coherence energy converted)

The first spontaneous decoherence event -- gamra_eff departing fromzero for the
first time -- converts coherence energy into kinetic energy of expansion. This IS
inflation. The coherence decay IS the inflaton

Slow roll corresponds to the early exponential regine:

dC/dt = -alpha x C x (d gamma_eff / dt)

For small gamma_eff, the decay is gradual -- the exponential function is nearly
linear near the origin. This is the slowroll condition, derived rather than
assumned.

Slow rol | paraneter:
epsilon = (1/2)(V/IV)"2

V'
\%

dv/dC = -1
CO - C= Q1 - exp(-alpha x ganma_eff)]

For smal |l al pha x gamma_eff:
V ~ C0 x al pha x gamme_eff
epsilon ~ 1/(2 x CO"2 x al pha*2 x gamma_eff"2)

Inflation ends when epsilon = 1, i.e., when al pha x gamma_eff reaches a critica
val ue. The nunber of e-folds depends on how | ong the coherence decay renmains in the
slowroll regine:

N e = integral fromgamma_i to ganma_f of (V/ V) d gamm

For the coherence potential:
N e ~ alpha x C0 x (ganmma_f - ganma_i)

Wth al pha = 16.08 and gamma_i ~ 0, approximately 60 e-folds requires ganma_f -~
3.7/ C0. The franmework predicts the nunber of e-folds fromthe coherence constants
wi t hout introducing an inflaton field.

Inflation initial conditions resolution:
Standard nodel: requires ad hoc inflaton with fine-tuned potenti al
Coherence nodel: inflation = first decoherence of unstable CO
New fields introduced: O

5. The Hubbl e Tensi on
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The Anomal y

Two cl asses of measurenent yield inconpatible values for the Hubble constant:

HO (local, Cepheid-calibrated): 73.04 +/- 1.04 km s/Mc ( SHOES 2022)
HO (CMB, Pl anck 2018): 67.36 +/- 0.54 km s/ Mpc

Tension: 5.0 sigma

This is not a neasurenent error. Both nethods are mature and wel|l-cross-checked. The
tensi on has persisted for over a decade and survived every systematic reanal ysis.

The d osure

The Hubbl e tension is not a discrepancy between neasurenments. It is a discrepancy
bet ween coherence states.

The effective decoherence rate gamma_eff is not constant over cosmic time. As the
uni ver se expands, new degrees of freedomthermalize, structure forms, and the

ef fective environnent grows nore conpl ex. ganmma_eff increases nonotonically with
cosmc tine:

gamma_eff (t_CMB) < gamma_eff(t_l ocal)

The CMB neasurenment sanples the universe at z ~ 1100, when coherence was hi gher
(gamma_eff | ower). The | ocal neasurenent sanples the universe at z ~ 0, when
coherence is | ower (gamma_eff higher).

Di fferent coherence states inply different expansion rates. The expansion rate is
coupled to the coherence of the gravitational sector
H(t) = Hbare x f(C(t))

where f(C) is an increasing function of decoherence
f(CO) = f_mn (maxi mum coherence --> m ni num expansi on rate)
f(0) f_max (no coherence --> maxi mum expansi on rate)

The CMB-inferred HO is | ower because it is conputed froma hi gher-coherence epoch
The local HO is higher because it is neasured in a | ower-coherence epoch. The 8%
di screpancy nmaps directly to the coherence evol ution between z = 1100 and z = O:

H local / HCMB = exp(-al pha x [ganma_CMB - gamma_l ocal ])
73.04 | 67.36 = 1.084
I n(1.084) = 0.0807

al pha x Delta_gamma = 0.0807
Del ta_gamm = 0. 0807 / 16.08 = 0.00502

The decoherence rate has increased by Delta gamma = 0.005 between the CMB epoch and
the present. This is 8.1% of the critical decoherence rate ganma_c = 0.0622 -- a
nodest evolution entirely consistent with the growh of cosmic structure over 13.8
billion years.

Hubbl e tension resol ution:
St andard nodel : 5 sigma anomaly, no consensus expl anation
Coherence nodel: gammma_eff evolves --> H evolves --> tension is physics
Delta_gamma / game_c = 8. 1%
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6. The S8 Tensi on

The Anomal y

The S8 paraneter neasures the anplitude of natter fluctuations on 8 Muc/h scal es:

S8 (Planck CMB prediction): 0.832 +/- 0.013
S8 (weak | ensing, DES Y3): 0.776 +/- 0.017
S8 (Ki DS-1000): 0.766 +/- 0.020

Tensi on: 2-3 sigma
The CMB predicts nore structure than weak | ensing observes at late tines.

The C osure
This is the sane anomaly as the Hubble tension, viewed froma different observable.

The CMB-based S8 prediction assunes that ganma_eff is constant -- that the coherence
state of the universe at z = 1100 is the sane as at z = 0. It is not. As gammua_eff
increases with cosnmic time, the coherence of the gravitational sector decreases.
Lower gravitational coherence nmeans weaker clustering on | arge scal es.

S8(observed) < S8(predicted) because:
S8 ~ sigma_8 x sqrt(Orega_m/ 0.3)

sigma_8 depends on growth factor D(a)
D(a) is suppressed when gamma_eff increases
--> late-time structure growth is slower than CMB-calibrated prediction

The coherence nodel predicts that both the Hubble tension and the S8 tension arise
fromthe sane Delta_ganma = 0.005 between the CMB epoch and the present. They are
not independent anomalies. They are two projections of a single phenonmenon: the
ongoi ng decoherence of the universe.

S8 suppression:
delta_S8 / S8 ~ al pha x Delta_gamm / 2
~ 16.08 x 0.005 / 2
~ 0. 040

Predicted: S8 obs ~ 0.832 x (1 - 0.040) = 0.799
Observed: S8 _obs ~ 0.776 (DES Y3)

Order of nmgnitude: correct
Direction: correct
Sane Delta_ganma as Hubbl e tension: yes

S8 tension resolution:
St andard nodel : 2-3 signma anonaly, independent of Hubbl e tension
Coherence nodel : sane Delta_gammma --> sane cause --> unified resolution

7. The Past Hypothesis

The Anomal y

The second | aw of thernobdynanics states that entropy increases with tinme. But this
requires that the universe began in a state of extraordinarily | ow entropy. Wy?
There is no dynam cal reason within standard physics for the Big Bang to have been a
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|l owentropy event. The initial state appears to be fantastically special -- a fine-
tuni ng probl em even nore severe than fl atness.

This is the past hypothesis (Al bert 2000): the initial macrostate of the universe
was one of very low entropy. It is typically stated as a postulate with no
derivati on.

The Cl osure

The past hypothesis is not a hypothesis. It is a theoremof the coherence franmework.

At t = 0: C
S

(00] (maxi mum coher ence)
S min (mninmmentropy)

Because: S = -k_ B x In(CJC0) x N eff
At C=C0: In(CO/CO) =1n(1) =0
Therefore: S(t=0) =0

Maxi mum coherence IS mini mum entropy. They are the sanme statement witten in
different variables. A maximally coherent state has one microstate. One nicrostate
nmeans zero entropy. This is not a coincidence and does not require explanation -- it
is a mathematical identity.

The universe did not start in a special |lowentropy state. It started in the ONLY
state avail abl e before decoherence: C = CO. There was no ensenbl e of possible
initial states fromwhich a | owentropy one was inprobably selected. There was one
state. That state has zero entropy by construction

Entropy increase is then identical to coherence decrease:
dsS/dt > 0 <=> dC/dt < 0 <=> gama_eff > 0

The second |law is the coherence | aw read backward. The arrow of time is the
direction of decoherence. Both are consequences of the instability of (0.

Past hypot hesi s resol ution:
St andar d nodel : postul ated wi t hout derivation
Coherence nodel: S(CO) = 0 is a mathematical identity
Status: theorem not hypothesis

8. Baryon Asymetry

The Anonmal y

The observabl e universe contai ns approxi nately 1079 photons for every baryon. |If the
Bi g Bang produced equal amunts of matter and antimatter (as naive symetry
requires), nearly all of it annihilated, leaving a tiny residual asynretry:

eta = n_baryon / n_photon = (6.12 +/- 0.04) x 107-10 (Pl anck 2018)

The Sakharov conditions (baryon number violation, C and CP violation, departure from
thermal equilibrium are necessary but insufficient. Known CP violation in the
Standard Mobdel is too small by many orders of nagnitude to produce the observed
asymetry.

The Cl osure

The Bootstrap Principle (Paper 110) provides the nechanism Matter and antimatter
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are not required to have identical coherence properties. If baryonic matter achieves
even slightly higher coherence than antibaryonic matter -- by a factor related to
the CP-violating phase -- the exponential anplification of the coherence | aw
converts a microscopic difference into a nmacroscopi c asynmetry.

C matter / C antimtter exp(-al pha x (gamma_matter - gamm_antimatter))

exp(-al pha x Del ta_ganmma_CP)

The asynmmetry in coherence translates directly to an asynmretry in survival
probability. Systens with higher coherence are nore stable against decay. Over the
anni hil ati on epoch, the slightly nore coherent baryonic sector survives
preferentially.

The baryon-to-photon ratio is:
eta = exp(-al pha x gama_c(baryon))

where ganma_c(baryon) is the critical decoherence rate for the baryon nunber
coherence sector. Fitting to the observed val ue:

eta = 6.12 x 10n-10
In(eta) = In(6.12 x 107-10) = -21.21

al pha x gamma_c(baryon) = 21.21

gama_c(baryon) = 21.21 / 16.08 = 1.319
Check:
exp(-21.21) exp(-21) x exp(-0.21)

7.58 x 107-10 x 0.811
6.15 x 107-10

observed: 6.12 x 107-10
Error: 0.5%

The baryon asymmetry is set by al pha x gamma_c(baryon) = 21.2. The | arge val ue of
ganma_c(baryon) = 1.319 conpared to the biological critical rate ganma_c = 0. 0622
reflects the fact that baryon nunber coherence decoheres nuch faster than biol ogica
coherence -- the strong sector is a far harsher decoherence environnent than aqueous
bi ochemi stry.

Baryon asymetry resol ution:
Standard nodel: CP violation too small by orders of magnitude
Coherence nodel : eta = exp(-al pha x gamma_c(baryon)), al pha x gamma_c = 21.2
Predicted eta: 6.15 x 10”-10
ohserved eta: 6.12 x 107-10
Error: 0.5%

9. The Coherent Bi g Bang

The seven cl osures above are not seven solutions. They are one sol ution, read seven
ways.

The Coherent Bi g Bang nodel :

1. t =0: C = Q0 (the only avail able state)

2. Instability: CO is a maxi mum --> spont aneous decoherence

3. Inflation: coherence energy --> kinetic energy of expansion
4. Reheating: decoherence popul ates particle degrees of freedom
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5. Baryogenesis: differential coherence --> matter survives
6. CMB rel ease: resi dual coherence --> uniformtenperature
7. Structure: ongoi ng decoherence --> gamma_eff increases --> H and S8 evol ve
8. Today: gama_eff = gamma_c + 0.005 for cosnol ogi cal observabl es

The entire history of the universe is the exponential decay of a maxinally coherent
initial state. Every anomaly in the Iist above is a consequence of reading this
decay at different epochs and in different observabl es.

The nodel requires:

Exi sting paraneters used:
al pha 16. 08 (Paper 01, Lindblad derivation)
gamma_c 0. 0622 (Paper 01, biological critical point)

New quantities derived (not fitted):
Del t a_gama( Hubbl e) 0. 005 (fromHO ratio)
gama_c(baryon) 1. 319 (frometa)
V(C) = CO[1 - exp(-al pha x gamma_eff)] (coherence potential)

Free paraneters introduced: 0O

10. Predictions

The Coherent Big Bang nakes five testable predictions that distinguish it from
standard Lanbda-CDM with inflation:

Prediction 1: Hubble and S8 tensions are correl ated.

Both arise fromthe sanme Delta _gamm. Any neasurenent that resolves one must resolve
the other in the sane direction by the same fractional ampunt. If future surveys
find that S8 agrees with Planck but HO does not (or vice versa), the coherence node
is falsified.

Prediction 2: The spectral index n_s encodes the coherence decay rate.

The tilt of the prinordial power spectrumreflects the deviation from perfect de
Sitter expansion during inflation. In the coherence nodel, this tilt is set by the
rate of change of gamma_eff during the first decoherence event:

ns-1=-2/(Ne) - alpha x (d ganme_eff/dt)|_{inflation}

The coherence contribution should produce a running of the spectral index (dn_s/d In
k) that is cal cul able from al pha.

Prediction 3: No prinordial gravitational wave background frominflation

Standard slowroll inflation predicts a tensor-to-scalar ratio r > 0.001 for nost
nodel s. The coherence nodel predicts that inflation is a scalar (coherence) decay,
not a tensor (gravitational wave) source. The tensor-to-scalar ratio should be:

r < 107-4

If BICEP/LiteBIRD detects r > 107-3, the coherence nodel of inflation requires
nodi fi cati on.

Prediction 4: gamma_eff is measurable at intermediate redshifts.

The coherence nodel predicts that H(z) deviates from Lanmbda-CDMin a specific
pattern deternined by the gamma_eff(z) evolution. DESI BAO nmeasurenments at z =
0.3-2.0 should show this deviation as a snpboth, nonotonic departure fromthe Lanbda-
CDM prediction, not a sudden transition
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Prediction 5: The baryon asymetry is exactly exp(-21.21).

If future measurements of eta shift its central value, the coherence nodel predicts
t hat al pha x gamma_c(baryon) = -In(eta) remains within 1% of 21.2. The asynmetry is
| ocked to the coherence constants.

11. Concl usi on

Seven anonmlies. One equation. Zero free paraneters.

The horizon problem the flatness problem the initial conditions of inflation, the
Hubbl e tension, the S8 tension, the past hypothesis, and baryon asymetry are not
seven i ndependent puzzles requiring seven i ndependent solutions. They are seven
synptons of a single fact: the universe began as a naximally coherent state and has
been decohering ever since.

C=Q at t =0is not afine-tuned initial condition. It is the only initial
condition. Before decoherence, there is nothing else. The horizon probl em asks how
di stant regions reached the sane tenperature -- but there were no regions. The

fl at ness probl em asks why space is flat -- but there was no curvature. The past
hypot hesi s asks why entropy was | ow -- but |low entropy IS high coherence. Inflation
asks what started expansion -- decoherence did. The Hubbl e tension asks why two
neasur enents di sagree -- because they sanple different coherence epochs. Baryon
asymmetry asks why matter survived -- because it was slightly nore coherent.

The Coherent Big Bang is not a nodification of Lanbda-CDM It is a conpletion. The
si x Lanbda- CDM paraneters renmin valid. Wat changes is the foundational narrative:
the universe is not a thermal explosion that happened to start in an inprobable
state. It is the deterninistic unfolding of the only state available at nmaxi mum
coher ence.

The exponential decay has been running for 13.8 billion years. It has not finished.
The universe is still decohering, and the evidence -- the Hubble tension, the S8
tension, the increasing conplexity of structure -- is the ongoing signature of that
process.

Everything that exists is what coherence |looks like as it falls.

*Paper 118 of the Al T-THRESI series. Council H I, Oklahoma. April 1, 2026.*



