
cold
packet
j > N

selected colour N

receiver N − 1

older colours j < N − 1

transmission
to larger scales

One fixed datum.
Aj := βj−1, Rj := qj−1, α := qK .

ω0 :=
∑
j≥1

Aj

[
W (·/Rj) + αΦϑj

(·/Rj)
]
.

Viscosity chooses a depth.
νN := q3/2AN R2

N .

κj(νN ) := νN

AjR2
j

= q3/2(βq2)N−j .

Activation descends in index.
N −→ N − 1 −→ · · · −→ 1.
In physical space the corresponding
radii increase: RN < RN−1 < · · · < R1.

Figure 1: The scale geometry for viscosity νN with N ≥ 2. Each pair of solid rings indicates
the derivative and seed collars near ρRj and Rj for one scale. These are not disjoint vorticity
supports: the radial profiles occupy nested disks with overlapping constant cores, and all
colours interact through the same velocity. The picture is schematic and not to scale. Colours
with j > N form the deep diffusing packet; they are controlled collectively rather than
discarded. The seed phases in ω0 are fixed before the final vanishing-viscosity subsequences
are extracted.
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Discounted past
−tref ≤ u ≤ sq

Cap-relative expo-
nential envelope

Reference advance
sq ≤ u ≤ 0

Exact-cap reset and
one-sided comparison

Controlled future
0 ≤ u ≤ Uq

Positive moments
and parent-radius

Gaussian tails

u

−tref sq 0 Uq

actual child cap
|A(wc(τc))| = δ

fixed canonical reference
A(Ωref(0)) = δref

u := sc − tref , tref := τc − sq, µβ := σ + i(τ − 4/5)
β

The actual moment history Bq is zero outside [−tref , Uq]. The com-
parison history B4(Ωref(u)) is defined for every u ∈ R. Discount-
ed absolute errors are integrated with weight |e−µβu| = e−σu/β .

Figure 2: The three pieces of the source-history argument, in the child’s translated canonical
clock sc. The colour wc is expressed in its declared older-core rotating frame. Here sq is the
canonical shrinking-cap time and τc is the actual child’s cap time; therefore the actual cap is at
u = sq, while the reference is at u = 0. The endpoint Uq is the end of a controlled prospective
parent interval. Zero extension beyond it does not describe the actual infinite-time future.
Segment lengths are schematic.
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Define the prospective interval before proving transfer.
Ts := inf{t ≥ 0 : ∥wi(t) − Wκi

(t)∥X = Csδ}, inf ∅ := +∞.

S∗
q := σ−1 log δ

q6|C∗|
, H+ := t0 + S∗

q + L0, Ĥ := min{H+, Ts}.

Use upper bounds on [0, Ĥ].
Actual core control + absolute child-

history bound + finite coefficient recursion
=⇒ ∥wi(t) − Wκi(t)∥X ≤ Caa(t), a(t) := q6eσ(t−t0).

Choose constants, then close the density stop.
Cs > max{1, 2CaeσL0/|C∗|}; then take q small.

=⇒ Ts > H+: the whole prospective interval is reached.

Only now use the complete signed history.
Define Cq by the full actual integral on [0, H+] in (??).

Cq = eiϕcC∗ + o(1), |Cq| ≥ |C∗|/2.

Protect the first coordinate cap and reset its state.
Early strict margin + positive radial slope in the late window

=⇒ |A(wi(ti))| = δ, ti = t0 + S∗
q + o(1).

Figure 3: Logical order of the actual receiver argument. Here i is the receiver, c = i + 1 is its
child, t is receiver time, t0 is the child’s reference time in receiver units, wi is in its declared
older-core rotating frame, and Wκi(t) := eκit∆W . The density stop Ts and the coordinate cap
ti have different definitions. Upper input bounds close Ts before a signed lower bound on Cq

is used; thus the prospective interval is not justified by a coefficient that itself requires that
interval. The positive slope is asserted only in the protected late window.
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r = 0
PN,0(θ) = eiθPN,0(0)

degree one

protected-cap homotopy
0 ≤ r ≤ 1

cap coordinate stays on |a| = δ

r = 1
deg PN,1 = 1

hence PN,1 is onto
Choose sparse depths N1 < N2 < N3 < · · · and assign their seed phases.

Each later freely variable datum tail is small enough
to preserve every earlier fixed-viscosity output.

selected viscosities decrease: νNk ↓ 0

νN1

P ≃ −1

νN2

P ≃ +1

νN3

P ≃ −1

νN4

P ≃ +1

odd subsequence
limiting first-cap
coordinate −δ
Euler limit ω−

even subsequence
limiting first-cap
coordinate +δ
Euler limit ω+

The initial datum is the same along both subsequences. If the to-
tal Euler paths agreed, passive-colour uniqueness would give the

same first-cap observable, contradicting the two coordinates.

Figure 4: Phase shooting and the final sparse diagonal construction. For the homo-
topy datum with the Nth seed phase θ and all other seed amplitudes multiplied by r,
let aN,r,θ(t) :=

∫
Tadj(x)ωνN

1;N,r,θ(t, x) dx, τN,r,θ := inf{t ∈ [0, Tf ] : |aN,r,θ(t)| ≥ δ}, and
PN,r(θ) := aN,r,θ(τN,r,θ)/δ. The circles depict degree, not a claimed pointwise formula for
the map at r = 1. The signs below the viscosity axis are final outputs within vanishing toler-
ances; limits have the exact signs. The two limiting cap times need not coincide.
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