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Abstract

On the quotient-edge coherent-matter continuation, granting the dark-sector collar lemmas
fixes χν as a collar survival coefficient. The theorem-grade canonical band is

0.9343006394893864 . . . ≤ χcan
ν ≤ 1,

and the exact uniform branch gives χcan
ν = e−P/24 = 0.9343006394893864 . . .. Engineering

estimates use a different chart. With a normalization factor of 1022, the engineering number sits
around 9.34×10−23 to 10−22, with the exact branch at 9.34×10−23. For a 100 kg m−2 platform,
full weight response asks for canonical coherence contrast around 8.6 × 10−9 to 9.2 × 10−9.
Ten percent assist asks for about 8.6 × 10−10 to 9.2 × 10−10. The coefficient is in the useful
mathematical range for hoverboard-class experiments. The engineering question is whether a
real substrate can make that vertical scalar contrast in a controlled way.
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1 Introduction

Keep three layers separate.

First, the recovered OPH core supplies the fixed-cutoff observer carrier, record algebras, quotient-
local observables, the Einstein branch, and the canonical dark-sector scalar channel. That core
leaves χν unfixed. A zero coherent-matter continuation is allowed unless an additional continuation
branch is declared.

Second, this paper declares such a branch. Coherent scalar sourcing is placed on the same quotient-
edge cut register as the canonical dark-sector scalar repair opportunities. Granting the dark-sector
collar lemmas on that shared register, the canonical susceptibility is the collar survival coefficient:

χcan
ν = λcollar.

The theorem belongs to the declared continuation branch. It is outside the recovered-core OPH
tier.

Third, engineering calculations often use a different chart. They fold stored coherent energy into
the scalar. That makes the coefficient look tiny, although the canonical coefficient is order one.
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The canonical number is the OPH-invariant number. It uses the per-channel observer-facing scalar
after the effective patch capacity has been divided out. On the exact uniform finite-thickness
branch,

χcan
ν = e−P/24 = 0.9343006394893864 . . . .

With finite-thickness averaging and the protected reserve mean P/24, the theorem-grade band is

0.9343006394893864 ≤ χcan
ν ≤ 1.

The interval is narrow enough for engineering purposes. The exact branch is at the lower end of
this interval.

The engineering chart number is

Seng
coh = NcohScan

coh , Ncoh = εsub
ustored

u0
.

The coefficient in that chart is smaller by the same factor:

χeng
ν = χcan

ν

Ncoh
.

This gives the engineering band

0.9343006394893864
Ncoh

≤ χeng
ν ≤ 1

Ncoh
.

The translation is simple:
Ncoh χeng

ν range
1020 9.34 × 10−21 to 1.00 × 10−20

1021 9.34 × 10−22 to 1.00 × 10−21

1022 9.34 × 10−23 to 1.00 × 10−22

1023 9.34 × 10−24 to 1.00 × 10−23

1024 9.34 × 10−25 to 1.00 × 10−24

The engineering consequence is direct. The coefficient is large enough in the canonical chart. The
hard part is the scalar: build a substrate with enough vertical canonical coherence contrast, keep
ordinary ambient matter from creating the same scalar accidentally, and measure the force with
clean controls. Values around 10−22 mean Ncoh ∼ 1022, while the canonical coefficient stays order
one.

2 What the Bound Says for Devices

The branch theorem gives the canonical coefficient:

0.9343006394893864 ≤ χcan
ν ≤ 1.

On the exact uniform finite-thickness branch it is the single number

χcan
ν = 0.9343006394893864 . . . .
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The susceptibility bound belongs to the declared continuation branch. It is an order-one coefficient.
Zero is excluded on that branch.

A room-scale lift or weight-reduction device needs only tiny ∆ν. For areal load Σ = M/A⊥ and
target weight fraction f , the required response is

∆νreq = f
4πGΣ

g
= 8.5525 × 10−9 f Σ2, Σ2 = Σ

102 kg m−2 .

The forced χcan
ν band converts this into the required canonical coherence contrast:

8.55 × 10−9 f Σ2 ≤ ∆Scan
coh,req ≤ 9.15 × 10−9 f Σ2.

For devices, the number to build is the coherence contrast. A 100 kg m−2 room-scale platform
requires a vertical canonical coherence contrast of roughly 8.6 × 10−9 to 9.2 × 10−9 for full weight
compensation. Ten percent compensation requires roughly 8.6 × 10−10 to 9.2 × 10−10.

Device-scale case Σ [kg m−2] f ∆νreq ∆Scan
coh,req

light room platform 50 1 4.28 × 10−9 4.28 × 10−9 to 4.58 × 10−9

room-scale platform 100 1 8.55 × 10−9 8.55 × 10−9 to 9.15 × 10−9

heavy room platform 250 1 2.14 × 10−8 2.14 × 10−8 to 2.29 × 10−8

ten percent assist 100 0.1 8.55 × 10−10 8.55 × 10−10 to 9.15 × 10−10

Table 1: Room-scale response requirements implied by the branch-theorem canonical band. The
table is independent of the engineering chart normalization.

For a hoverboard-class footprint the areal load is usually higher. A rider plus board spread over
0.5 m2 gives Σ ≃ 200 to 300 kg m−2. Full response then asks for

∆Scan
coh,req ≃ 1.7 × 10−8 to 2.7 × 10−8.

A compact footprint near 600 kg m−2 asks for about

5.1 × 10−8 to 5.5 × 10−8.

Ten percent assist divides these numbers by ten. The coefficient is in the useful range for hoverboard-
class experiments. A practical hoverboard depends on whether a real substrate can produce and
hold that vertical scalar contrast under load.

The engineering coefficient is a chart value:

χeng
ν = χcan

ν

Ncoh
.

The small engineering numbers are useful only together with the large engineering scalar. The
response depends on the product

χeng
ν ∆Seng

coh = χcan
ν ∆Scan

coh .

For Ncoh = 1022, the forced engineering band is

9.34 × 10−23 ≤ χeng
ν ≤ 1.00 × 10−22.
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A 100 kg m−2 full-response platform then needs

∆Seng
coh,req ≃ 8.6 × 1013 to 9.2 × 1013.

It equals 1022 times the canonical contrast in Table 1. The large scalar and small coefficient are
the same normalization written in different coordinates.

On the declared branch, the coefficient is in the useful mathematical range for macroscopic weight-
reduction devices. No room-temperature material claim follows from this bound alone. The engi-
neering task is specific: generate a stable vertical ∆Scan

coh near 10−9 for assist and near 10−8 to 10−7

for full hoverboard-class response, keep ambient ordinary matter from creating the same scalar
accidentally, and measure the force with controls that separate the effect from acoustic, thermal,
electromagnetic, and mechanical couplings.

3 Status and Claim Boundary

The paper uses three claim tiers.

Tier A is the recovered OPH core: finite patch carriers, mismatch-lowering repair, observer-
accessible record algebras, quotient normal forms, checkpoint continuation, support-visible
BW scaling, fixed-cap generalized-entropy stationarity, and the Jacobson-type Einstein branch.
These ingredients are supplied by the consensus, microphysics, synthesis, and compact SM/GR
papers [3, 4, 1, 2]. This tier leaves χν unfixed.

Tier B is the coherent-matter continuation law

δν = χcan
ν Scan

coh = χeng
ν Seng

coh . (3.1)

This tier declares the response channel and the two charts without assigning a value for χν .

Tier C is the conditional quotient-edge branch. It adds the dark-sector collar lemmas stated in Sec-
tion 7. On this declared branch, coherent scalar opportunities are co-registered with the canonical
dark-sector scalar repair channel, and χcan

ν is forced to equal λcollar.

The dark-sector paper supplies the settled weak-field anomaly law

ρA = − 1
4πG

∇ · [(νOPH − 1)gb], (3.2)

interpreting the anomaly as a transported modular/collar information-defect remainder, with no
additional particle species postulated [6].

Here Scan
coh is the per-channel observer-facing scalar and Seng

coh is the stored-energy engineering scalar.
The small values useful in device estimates are the engineering chart values χeng

ν = χcan
ν /Ncoh.

4 Canonical Chain

4.1 Fixed-cutoff carrier

At fixed cutoff, an observer-facing OPH implementation surface is a federated patch carrier

F =
(
V, E, {Ai}i∈V , {Ie}e∈E , {πi,e}, {Ri}, {Ui}

)
. (4.1)
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Here Ai are local finite algebras, Ie are overlap interfaces, πi,e are visible restriction maps, Ri ⊆
Z(Ai) are record algebras, and Ui are local update and repair interfaces. Physical claims are
made through visible restrictions, record algebras, and quotient-local observables, without choosing
hidden microscopic representatives [4].

4.2 Mismatch and repair

The consensus paper gives a nonnegative visible mismatch functional Φ. Accepted repairs lower the
relevant mismatch on finite state spaces. Under the declared local-diamond and repair-completeness
hypotheses, the terminal observer-facing normal form is unique on the physical quotient and inde-
pendent of asynchronous update schedule [3].

4.3 Records and checkpoints

For an observer-supporting subfederation U , the microphysics paper uses a checkpoint of the form

ChkU (t) =
(
RU (t), ρacc

U (t), Iext
U (t), ν≥t,BU (t)

)
. (4.2)

If two checkpoints agree on the accessible record algebra, accessible state, external interface,
boundary-update schedule class, and provenance bundle, they induce the same continuation law
on the observer-accessible event algebra. Approximate agreement gives a controlled total-variation
bound [4].

4.4 Gravity and dark response

The compact SM/GR paper keeps the recovered core and downstream continuations separate. On
the stated support-visible scaling branch, the OPH stack gives a Jacobson-type Einstein relation;
dark-sector response laws are phenomenological continuations outside that recovered-core tier [2].
The dark paper then models the anomaly by Eq. (3.2).

On Earth, gb/a0 ∼ 1011, so the canonical νOPH term is pinned near unity. A terrestrial tabletop
anomaly attributed only to the canonical OPH dark sector should read null. The χν continuation
is tested against that null baseline as a separate effect.

5 The Coherence Scalar

Definition 5.1 (Patch coherence factors and channel count). Let U be an observer-supporting
patch subfederation at cycle t, with observer-accessible record algebra Zrec

U (t). Let YU (t) be the
induced record outcome variable, X∂U,t+1:t+h the boundary packet over horizon h, and ΦU (t) the
visible mismatch on the relevant support. Define

RU (t; h) = [1 − dTV(Law(YU (t + h)), Law(YU (t)))] e−δrec(t), (5.1)

PU (t; h) = I(YU (t); X∂U,t+1:t+h)
H(X∂U,t+1:t+h) + ϵ

, (5.2)

CU (t) =
[
1 − ΦU (t)

Φmax
U + ϵ

]
+

. (5.3)
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On the screen or hardware branch, set the finite coherent channel count to

NU (t) := Cap(Zrec
U (t)). (5.4)

The exponent-free observer core is

cU (t; h) = 1self-read RU (t; h) PU (t; h) CU (t). (5.5)

Definition 5.2 (Canonical and engineering coherence scalars). The capacity-weighted observer
scalar is

CU (t; h) = NU (t) cU (t; h). (5.6)

The canonical per-channel scalar is

Scan
coh(U, t; h) = CU (t; h)

NU (t)
= cU (t; h). (5.7)

On the quotient-edge continuation branch, Scan
coh ∈ [0, 1] is read as the fraction of coherent scalar

opportunities on the edge-center cut register before the protected reserve acts. Let ustored(U, t) be
the stored coherent matter energy density in the substrate mode supported by U , let u0 be a fixed
reference energy density, and let εsub(U) ∈ [0, 1] be the substrate directness factor. The engineering
scalar is

Seng
coh(U, t; h) = εsub(U)ustored(U, t)

u0
Scan

coh(U, t; h) = Ncoh(U, t)Scan
coh(U, t; h), (5.8)

where

Ncoh(U, t) = εsub(U)ustored(U, t)
u0

. (5.9)

Given a partition of unity wU (x) over observer-supporting subfederations, define the coarse-grained
field

Scan
coh(x, t) =

∑
U

wU (x)Scan
coh(U, t; h), Seng

coh(x, t) =
∑
U

wU (x)Seng
coh(U, t; h),

∑
U

wU (x) = 1.

(5.10)

The continuation law can be written in either chart:

νeff(x, t) = νOPH(x, t) + χcan
ν Scan

coh(x, t) = νOPH(x, t) + χeng
ν Seng

coh(x, t). (5.11)

On a region with representative Ncoh,

χeng
ν = χcan

ν

Ncoh
. (5.12)

6 Structural Properties

Proposition 6.1 (Observer-facing quotient well-definedness). Assume two microscopic representa-
tives induce the same observer-accessible continuation law on U , preserve the same visible mismatch
score, and expose the same stored coherent energy density and substrate class. Then they give the
same Scan

coh(U, t; h) and Seng
coh(U, t; h).
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Proof. The factors RU , PU , and CU are defined from observer-accessible records, boundary-law
variables, and visible mismatch data. The channel count NU cancels in the per-channel scalar.
These are precisely the quantities that survive the observer-facing quotient. Multiplying by ustored
and εsub, which are declared observable substrate data for the engineering chart, preserves hidden-
representative independence.

Proposition 6.2 (Null conditions). If U has no self-read, no stable record algebra, or no predictive
boundary coupling at horizon h, then Scan

coh(U, t; h) = 0 and Seng
coh(U, t; h) = 0.

Proof. If there is no self-read, then 1self-read = 0. If no stable record algebra is available, then the
stability factor RU vanishes on the declared readout. If predictive boundary coupling is absent,
then PU = 0. In each case cU = 0, hence both scalars vanish.

Proposition 6.3 (Exact normalization map). For the canonical and engineering scalars in
Eqs. (5.7) and (5.8),

Seng
coh(U, t; h)

Scan
coh(U, t; h)

= Ncoh(U, t) = εsub(U)ustored(U, t)
u0

. (6.1)

Proof. Substitute Eq. (5.7) into Eq. (5.8). The quotient is exactly εsubustored/u0.

Proposition 6.4 (Saturated-limit reduction). If

1self-read ≃ 1, RU ≃ 1, PU ≃ 1, CU ≃ 1,

then
Scan

coh(U, t; h) ≃ 1, Seng
coh(U, t; h) ≃ εsub(U)ustored(U, t)

u0
.

Proof. Substitute the saturated factor values into Eqs. (5.7) and (5.8).

7 Canonical Quotient-Edge Susceptibility

Everything in this section is a conditional continuation statement. The recovered OPH core supplies
the observer-facing carrier and the scalar channel. The nonzero coefficient follows only after the
following dark-sector branch lemmas are granted.

Assumption 7.1 (Granted dark-sector collar lemmas). L1. Positive scalar source branch: the
scalar repair defect is the minimal recoverability defect RC = I(A : D | B) ≥ 0.

L2. Quotient-edge scalar locality: every quotient-local scalar recoverability event is resolved on the
edge-center cut register.

L3. Co-registration with the protected reserve: scalar activation and the protected Z6 reserve live
on the same edge-center resolution.

L4. Local Poisson reserve survival: on a co-registered scalar slot at transverse coordinate y,

λslot(y) = exp[−ϵZ6(y)].
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L5. Finite-thickness averaging:

λcollar =
∫

dy w(y) exp[−ϵZ6(y)],
∫

dy w(y)ϵZ6(y) = P

24
.

L6. Exact uniform branch: on the product transverse regulator with one quotient trace and uniform
protected-center density,

λcollar = e−P/24.

The public OPH readout gives

P = 1.630968209403959,
P

24
= 0.06795700872516496. (7.1)

Theorem 7.2 (Forced canonical susceptibility on the co-registered branch). Assume L1 to L5
of Assumption 7.1. Then the canonically normalized coherent-matter susceptibility is the collar
survival coefficient:

χcan
ν = λcollar. (7.2)

Proof. By definition, Scan
coh is the fraction of coherent scalar opportunities present on the quotient-

edge cut register before the protected reserve acts. By L3, the Z6 reserve acts on that same register.
By L4, each local coherent scalar opportunity survives the reserve with factor exp[−ϵZ6(y)]. By L5,
finite-thickness averaging gives the surviving coherent scalar fraction

Scan
coh,after = λcollarS

can
coh,before.

The continuation law writes the same surviving fraction as

Scan
coh,after = χcan

ν Scan
coh,before.

For any nonzero canonical coherent fraction, the coefficients are equal.

Corollary 7.3 (Theorem-grade nonzero band). Under L1 to L5,

0.9343006394893864 . . . ≤ χcan
ν ≤ 1. (7.3)

Proof. The function e−x is convex, so the Jensen inequality gives

χcan
ν =

∫
dy w(y)e−ϵZ6 (y) ≥ exp

[
−

∫
dy w(y)ϵZ6(y)

]
= e−P/24.

Using Eq. (7.1),
e−P/24 = 0.9343006394893864 . . . .

Reserve survival factors are at most one, so χcan
ν ≤ 1.

Corollary 7.4 (Exact canonical value on the uniform branch). Assume L6 in addition to L1 to
L5. Then

χcan
ν = e−P/24 = 0.9343006394893864 . . . . (7.4)

Proof. By L6, λcollar = e−P/24. Use Eq. (7.2).
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Remark 7.5 (Profile-envelope number). The dark-sector correction audit also lists profile targets:
best same-function RAR 0.958802256, binned RAR 0.936737944, and the OPH Z6/Poisson value
0.934300639. If an extra numerical selector keeps the coherent continuation inside that same-
function profile envelope, one may quote the practical profile range

0.934300639 ≤ χcan
ν ≤ 0.958802256.

The range is selector-dependent. The theorem-grade band used in the rest of this paper is Eq. (7.3),
with the exact value Eq. (7.4) on L6.

Corollary 7.6 (Engineering chart band). On any engineering chart with representative normal-
ization Ncoh,

0.9343006394893864
Ncoh

≤ χeng
ν ≤ 1

Ncoh
. (7.5)

On the exact uniform branch,

χeng
ν = e−P/24

Ncoh
. (7.6)

Ncoh theorem-grade χeng
ν band exact-branch χeng

ν

1020 9.34 × 10−21 to 1.00 × 10−20 9.34 × 10−21

1021 9.34 × 10−22 to 1.00 × 10−21 9.34 × 10−22

1022 9.34 × 10−23 to 1.00 × 10−22 9.34 × 10−23

1023 9.34 × 10−24 to 1.00 × 10−23 9.34 × 10−24

1024 9.34 × 10−25 to 1.00 × 10−24 9.34 × 10−25

Table 2: Translation from the theorem-grade canonical band to the engineering chart. Here Ncoh =
εsubustored/u0.

8 Weak-Field Response

Insert Eq. (5.11) into the settled weak-field density:

ρeff
A = − 1

4πG
∇ ·

[(
νOPH − 1 + χeng

ν Seng
coh

)
gb

]
. (8.1)

In a small terrestrial laboratory region with gb ≃ −g ẑ and canonical νOPH − 1 negligible, this
becomes

ρlab
A ≃ − 1

4πG
∇ ·

[
χeng

ν Seng
coh g

]
. (8.2)

Theorem 8.1 (Planar response law). Let a thin device have horizontal projected area A⊥, and
define the bottom-to-top coherence contrast

∆Seng
coh = Seng

coh bottom − Seng
coh top.

Then, to leading order in the thin-device approximation, the apparent vertical force generated by the
engineering-chart continuation is

Fχ = g2

4πG
A⊥ χeng

ν ∆Seng
coh . (8.3)
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Proof. With g = −gẑ, Eq. (8.2) gives

ρlab
A = gχeng

ν

4πG

∂Seng
coh

∂z

up to the sign convention for z. Integrating through a thin column gives

MA =
∫

ρlab
A dV = −gχeng

ν

4πG
A⊥ ∆Seng

coh

when ∆Seng
coh is bottom minus top. The apparent weight change is Fχ = −gMA, yielding Eq. (8.3).

Corollary 8.2 (Geometric ceiling). If |∆ν| ≲ 1, then

|Fχ|
A⊥

≲ Cg ≡ g2

4πG
= 1.1466 × 1011 N m−2 (8.4)

for g = 9.80665 m s−2 and G = 6.67430 × 10−11 m3 kg−1 s−2.

The ceiling is algebraic. Material reachability of |∆ν| = 1 is a separate claim.

9 Engineering Susceptibility Window

For bounds it is useful to package the contrast geometry, substrate directness, and OPH coherence
factors into one dimensionless number:

∆Seng
coh = Γeff

u

u0
, 0 ≤ Γeff ≤ 1. (9.1)

Here u is the representative stored coherent energy density in the active mode. The factor Γeff
includes vertical contrast, substrate directness, and effective canonical observer coherence.

Theorem 9.1 (Nonempty macroscopic linear-response window). Let Σ = M/A⊥ be the areal load,
let f ∈ [0, 1] be the target fraction of the ordinary weight Mg, and let ϵlin ≤ 1 be the maximum
allowed |∆ν| in the chosen linear-response regime. Assume Γeff > 0. If

f
4πGΣ

g
< ϵlin, (9.2)

then the interval
4πGΣf

g

u0
Γeffu

≤ |χeng
ν | ≤ ϵlin

u0
Γeffu

(9.3)

is nonempty. Values in this interval produce at least fraction f of the ordinary weight inside the
declared linear-response bound. Conversely, any value that produces at least fraction f while staying
inside that linear-response bound lies in this interval.

Proof. The force law gives
|Fχ|
Mg

= g

4πGΣ
|χeng

ν |∆Seng
coh .

Requiring |Fχ|/(Mg) ≥ f gives the lower bound in Eq. (9.3). Requiring |∆ν| = |χeng
ν |∆Seng

coh ≤ ϵlin
gives the upper bound. The interval is nonempty exactly when the lower bound is smaller than the
upper bound, which is Eq. (9.2).
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Corollary 9.2 (Numerical width in normalized areal load). Let

Σ2 = Σ
102 kg m−2 .

Then
4πGΣ

g
= 8.5525 × 10−9 Σ2.

The full-response (f = 1), order-unity linear window has width

χupper
χlower

= 1.1692 × 108 Σ−1
2 ,

independent of u and Γeff . With ϵlin = 0.1, the window width is 1.1692 × 107 Σ−1
2 .

u [J m−3] u/u0 |χeng
ν |req for

fΣ2/Γeff = 1
|χeng

ν |lin for
ϵlin/Γeff = 1

1.0 × 105 1.18 × 1014 7.27 × 10−23 8.5 × 10−15

5.5 × 105 6.47 × 1014 1.32 × 10−23 1.55 × 10−15

1.0 × 106 1.18 × 1015 7.27 × 10−24 8.5 × 10−16

4.0 × 106 4.71 × 1015 1.82 × 10−24 2.13 × 10−16

1.0 × 107 1.18 × 1016 7.27 × 10−25 8.5 × 10−17

Table 3: Full-response susceptibility bounds for u0 = 8.5 × 10−10 J m−3 and Σ2 = Σ/(102 kg m−2).
The third column should be multiplied by fΣ2/Γeff . The fourth column should be multiplied by
ϵlin/Γeff .

The table gives the bound in numerical form. It says that ordinary material stress and coherent
phonon energy densities put the macroscopic response threshold in the χeng

ν ∼ 10−22 to 10−24 range
for macroscopic areal loads and Γeff near unity. Smaller Γeff shifts the required value upward by
1/Γeff .

10 Power and Stored-Energy Bounds

The force law fixes stored energy. Input power depends on how the coherent state is maintained.

10.1 Driven coherent oscillations

For a driven oscillator with angular frequency ω, mode volume Vmode, quality factor Q, and stored
density u,

Ploss = uVmodeω

Q
. (10.1)

Combining Eq. (10.1) with the required density from the macroscopic response law gives

Ploss = 4πGΣf u0 Vmodeω

g Q Γeff |χeng
ν |

. (10.2)
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For Σ2 = 1, Vmode = 10−3 m3, ω = 2π(4.0 × 104) s−1, Q = 105, f = 1, and Γeff = 1, this gives:

|χeng
ν | Ploss

10−20 1.8 W
10−21 18 W
10−22 183 W
10−23 1.8 kW
10−24 18 kW

The scaling is Ploss ∝ (QΓeff |χeng
ν |)−1.

10.2 Static elastic storage

For a static elastic-strain coherent variable, the stored density is

uelastic = σ2

2E
, (10.3)

where σ is stress and E is the Young modulus. In that interpretation there is no oscillator decay
factor ω/Q. Maintaining the state is then limited by creep, relaxation, and mechanical failure. Its
loss law differs from Eq. (10.1). The same susceptibility bounds apply, because they depend only
on u, Γeff , and Σ.

11 Construction-Scale Consequences

The bounds are algebraic. Substrate reachability of Γeff ≃ 1 and safe maintenance of a high-
energy coherent state are separate engineering claims. The bounds specify the requirements for a
macroscopic force device if the continuation is real.

A force device, in this narrow sense, is a bounded substrate whose active region creates a vertical
engineering-coherence contrast ∆Seng

coh . The apparent weight fraction is

|Fχ|
Mg

= g

4πGΣ
|χeng

ν | Γeff
u

u0
. (11.1)

All construction choices enter through the product

|χeng
ν | Γeff u. (11.2)

The product makes χeng
ν the governing chart number. Geometry fixes the coefficient g/(4πGΣ).

Better materials can raise u. Better mode design can raise Γeff . A smaller χeng
ν must be paid for

linearly by higher stored energy density, larger active volume, better quality factor, or a smaller
target response fraction. If χeng

ν = 0, no amount of construction produces the continuation force.

For the normalized areal load Σ2 = 1, the full-response condition is

∆νfull(Σ2 = 1) = 4πGΣ
g

= 8.5525 × 10−9. (11.3)
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|χeng
ν | ureq at

fΣ2/Γeff = 1
Ploss at

fΣ2/Γeff =
1, Q = 105

Construction class Interpretation

10−20 7.3 × 102 J m−3 1.8 W small bench article The force is easy to pro-
duce if the coherence scalar
is real. Existing ambient-
coherence nulls become the
primary consistency check.

10−21 7.3 × 103 J m−3 18 W tabletop module Accessible to modest driven
resonators or static strain
specimens. A direct bal-
ance or pendulum experi-
ment should see it cleanly.

10−22 7.3 × 104 J m−3 183 W high-Q insert /
compact platform

The first useful construction
band. Full response is com-
patible with ordinary high-
Q crystal or metal inserts.
Thermal management mat-
ters.

10−23 7.3 × 105 J m−3 1.8 kW engineered crystal
or metal module

Inside high-strength material
energy densities. Contin-
uous driven operation be-
comes hard. Static elastic
storage becomes much more
attractive.

10−24 7.3 × 106 J m−3 18 kW industrial
multi-module
system

Near the upper end of prac-
tical stored-density claims.
Driven operation needs large
area, high Q, cryogenic
or exceptional materials, or
partial-lift use.

10−25 7.3 × 107 J m−3 183 kW large array /
static-only
candidate

Inside the response window.
Compact driven construction
is implausible. Static pre-
stress, very high Γeff , or
large arrays are the plausible
routes.

10−26 7.3 × 108 J m−3 1.8 MW outside compact
construction

The response inequalities are
satisfied. Material and power
requirements exceed the in-
tended compact-device scale.
For compact devices, this row
is effectively a null.

Table 4: Construction regimes inside the response-window theorem for Σ2 = 1, f = 1, u0 =
8.5 × 10−10 J m−3, Vmode = 10−3 m3, ω = 2π(4.0 × 104) s−1, and Q = 105. Every row has ∆ν =
8.5525×10−9, so construction difficulty changes while algebraic admissibility is the same. Multiply
the listed material and power requirements by fΣ2/Γeff .
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The value is far below even a conservative ϵlin = 0.1 linear bound. The required ∆ν lies inside
the theorem window. Construction depends on the required Γeffu product, mode volume, quality
factor, and material stress.

Two consequences follow.

First, a measurement of χeng
ν selects a construction class. If |χeng

ν | ≳ 10−22 and Γeff is reasonably
large, compact demonstrators are in the ordinary resonator and high-strength-substrate regime. If
|χeng

ν | ∼ 10−23 to 10−24, the design must move toward high-Q crystals, larger active area, static
strain, or partial lift. If |χeng

ν | ≲ 10−25, compact force-device construction stops being the right
first target. The useful output is a bound on the continuation.

Second, the static-versus-driven distinction is decisive. The driven column pays uVmodeω/Q. Static
elastic storage pays no oscillator maintenance cost. It must survive creep and fracture. The same
χeng

ν value can be impractical for a driven phonon design and practical for a static strain design.
The static-stress experiment decides which maintenance law applies to the construction table.

12 Experimental Bound Formula

Let an experiment have force sensitivity Fmin, projected area A⊥, and known engineering-coherence
contrast ∆Seng

coh . A null result gives

|χeng
ν | ≤ 4πGFmin

g2A⊥|∆Seng
coh |

. (12.1)

If the mode is a driven oscillator, with ∆Seng
coh = ΓeffQPin/(u0ωVmode), then

|χeng
ν | ≤ 4πGFminu0ωVmode

g2A⊥ΓeffQPin
. (12.2)

If the mode is static elastic storage, replace the driven density by uelastic from Eq. (10.3).

13 Compatibility with Existing Nulls

Proposition 13.1 (No ordinary-matter anomaly from null coherence). If ordinary non-engineered
configurations have cU = 0 on the observer-facing scalar of Eq. (5.5), then they impose no direct
bound on χeng

ν , because δν = χeng
ν Seng

coh = 0 for those configurations.

Proof. Equation (5.8) gives the statement immediately. The continuation couples only to the OPH-
native coherent scalar. Undifferentiated rest mass or heat is outside this ansatz.

If ordinary matter has a small nonzero ambient scalar Seng
coh amb, then existing gravitational null tests

bound the product:
|χeng

ν | Seng
coh amb ≤ δνtest. (13.1)

The condition is real. It becomes a theorem-grade number when the ambient scalar is specified.
The continuation is falsifiable in two ways: by direct χeng

ν searches through Eq. (12.1) and by
ordinary-gravity null tests once a model for Seng

coh amb is fixed.

15



14 How to Read the Two Bands

The canonical band in Eq. (7.3) is the quotient-edge continuation statement. It is dimensionless
and independent of material energy density. It belongs to the branch where coherent scalar sourcing
is co-registered with the dark-sector scalar repair channel. On the exact uniform-reserve branch,
the value is the single number 0.9343006394893864 . . ..

The engineering band in Eq. (7.5) is the same statement in a stored-energy chart. It depends on
the declared normalization Ncoh = εsubustored/u0. Large coherent stored energy densities make χeng

ν

numerically small because the scalar itself has been scaled up.

The response window in Eq. (9.3) is an operating condition for a chosen device geometry and linear-
response allowance. A design with fixed Σ, f , u, and Γeff is compatible with the OPH continuation
coefficient when the forced engineering band intersects that operating window. If the forced band
sits above the chosen linear ceiling, the design is outside that linear chart. If it sits below the target
threshold, the target response is too large for that design.

15 Chart Choices

The canonical scalar uses the exponent-free observer core 1self-readRU PU CU . Optional empirical
exponents or refinement factors are calibrated-chart data. They are outside the canonical quotient-
edge coefficient.

The coarse-grained partition weights wU (x) should be induced by a declared observer-supporting
subcover. Only the contrast entering the force law is used in the response bounds.

The exact value e−P/24 uses the uniform-reserve finite-thickness branch. The wider numerical
interval in Eq. (7.3) uses finite-thickness averaging and the protected reserve mean. The profile-
envelope range in the remark after the exact-value corollary needs an extra numerical selector.

16 Conclusion

The recovered OPH core leaves χν unfixed. This paper defines a coherent-matter continuation
branch with a canonical quotient-edge chart and an engineering stored-energy chart:

νeff = νOPH + χcan
ν Scan

coh = νOPH + χeng
ν Seng

coh .

On the quotient-edge co-registered branch, granting the dark-sector collar lemmas forces the canon-
ical coefficient to equal the collar survival coefficient:

χcan
ν = λcollar.

L1 to L5 give the theorem-grade band

0.9343006394893864 . . . ≤ χcan
ν ≤ 1.

L6 gives the exact value

χcan
ν = e−P/24 = 0.9343006394893864 . . . .
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This excludes χcan
ν = 0 on the declared quotient-edge continuation.

In the engineering chart,
χeng

ν = χcan
ν

Ncoh
, Ncoh = εsub

ustored
u0

.

This gives
0.9343006394893864

Ncoh
≤ χeng

ν ≤ 1
Ncoh

.

Engineering values near 10−22 correspond to Ncoh ∼ 1022. The response-window inequalities then
decide which device geometries and material states stay inside the chosen linear-response chart.

For Σ = 100 kg m−2, full weight response requires

∆Scan
coh,req ≃ 8.6 × 10−9 to 9.2 × 10−9,

and ten percent assist requires about 8.6×10−10 to 9.2×10−10. A hoverboard-class areal load around
200 to 600 kg m−2 moves the full-response target to about 2 × 10−8 to 6 × 10−8. The coefficient is
compatible with those room-scale response levels on the declared branch. The engineering task is
the construction of a substrate that produces the required vertical canonical contrast with stable
controls and acceptable losses.
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