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Abstract

We develop a compact QMU ledger for light and embed it in a minimal Lagrangian that
treats the photon gquantum (phtn) and light fluz (ligt) as primary, with the Aether unit A, closing
the geometry—charge product. The construction is strictly in QMU and yields four falsifiable
experiments: near-threshold photoemission latency, a cavity route to A,, all-QMU radiometry,
and bio-coupled light—conduction control. The Lagrangian produces Noether currents that
identify a conserved photon-quantum current and a direct expression for ligt as a rate of phtn.
We list QMU-only predictions and measurement formulas and highlight ledger identities that
interlink optics, magnetism, and Aether geometry.

1 Motivation and Scope (QMU)

Why a chronovibrational phase 0(z)? In QMU the Aether is characterized by a rotation
phase whose homogeneous shifts leave physics invariant. The shift symmetry of 6 yields a conserved
Noether charge identified with the photon-quantum current, making phtn countable and ligt a rate
of that count. This provides a direct operational meaning to light as throughput.

Why distributed magnetic charge ecma,2? Optical transport closes algebraically only when
magnetic participation is distributed across Aether geometry. The identities mflx = h/eemax> and
A, = c-mflx ensure that phtn = Ay - eemax> and that radiometry can be performed entirely within
QMU ledgers.

Problems addressed. The framework targets: (i) a frequency-independent photon quantum
phtn with the wave/particle bookkeeping delegated to the rate v; (ii) a metrologically closed path
from magnetic flux to optical power (mflx —ligt); (iii) latency near photoemission threshold as a
direct test of ligt = ¢ - enrg; (iv) a cavity route to the Aether unit Ay; and (v) optional bio-coupling
as a constitutive test of light-driven ionic transport (all in QMU).

2 Physical Picture of the Aether Unit A,

We collect equivalent operational characterizations:

e (Throughput) A, = phtn/eemax> s0 that ligt = Ay - €emax> - V; Ay is the per-cycle Aether
throughput per unit distributed magnetic charge.

o (Flux geometry) A, = c¢- mflx, tying A, to magnetic-flux transport in QMU.



« (Topological index) With x = By = 1/(1672), the §H H coupling encodes the unit rotation on
the natural S?x.S? boundary of a minimal cell, fixing a universal polarization phase advance
per cycle.

This picture clarifies how A, mediates between geometry (via mflx), charge participation (€emax>),
and optical flow (ligt).

3 Parameter Priors and Precision Consistency (QMU)

We adopt canonical, ledger-closed parameter values: k = g = 1/ (16772) and ng = 1. = €’ / Comax> =
8ma. The Lagrangian employs Lorentz-covariant contractions in QMU, and a homogeneous back-
ground 6 preserves isotropy. Laboratory constraints then arise only from the controlled sources in
Secs. 5-6. The four proposed experiments serve as primary constraints: disagreement in any one
falsifies a distinct ledger identity (ligt = c - enrg, Ay - €emax> = phtn, flux radiometry closure, or the
bio-constitutive law).

4 QMU Light Ledger

We adopt the QMU base triplet (me, Ac, Fy) and distributed magnetic charge emax>- The following
identities close the optical ledger:

angm = h = meAc?Fy, (1)
phtn = he = meAc® F 2, (2)
ligt = phtn - freq, (so enrg = angm - freq = ligt/c), (3)
meAc2F, h
milx = Cemax> t = eemaXQ’ (4)
A, = phtn ¢ - milx. (5)
€emax

Here ¢ = AcFy is the QMU light speed identity; volm = A¢®. Eqgs. (2) and (5) make explicit that
“light” is an Aether-throughput acting on distributed magnetic charge at a rate set by freq:

ligt = Ay - €emax_ - freq = ¢ - angm - freq = ¢ - enrg. (6)

Thus the wave (continuous ligt) and the quantum (invariant phtn) are cleanly separated by the rate
freq.

Table 1: Maxwell-QMU projection (intuition map; parity and closures preserved).

Maxwell form QMU mapping / observable

V-E Light flux ligt (throughput density proxy)
VxE Local rate v (phase wind / drive)

V-B=0 mflx conservation (ledger flux continuity)
VxB Photon-quantum current Jppe, (Noether)




5 Minimal QMU Lagrangian

We introduce a chronovibrational phase field 6(x) for Aether rotation and a magnetic gauge
potential B, with field strength H,, = 9, B, — 0, B,,. To maintain strict QMU bookkeeping, we use
dimensionless QMU derivatives and field strengths:

oMY = (F-0, AcV),  HMY) = APy Hyy, HMOW = \oF H"Y, -
ﬁ,S(BMU) — %e,ul/pa H(QMU) po F(QMU) pv — %gwm HégéMU)‘

Let & := enrg/volm = me)\c_qu2 be the canonical QMU energy-density scale. Our minimal
Lagrangian density is

(OQMU) ) (9(QMV) g _ 1B pr(QMU) QMU v g F(QMU) f(QMU) o

L= 50 4 uv nv ’ (8)

N

Aether phase magnetic sector topological coupling

with dimensionless couplings np > 0 and k. Two canonical choices close the APM/QMU geometry:

1
k=B = T6n2’ (topological rotation index) 9)
o2
NB =1Ne = 5 = 8ma. (10)
€emax

The Euler—Lagrange equations are

(al(LQMU)a(QMU)u) 0 — — KHF(L(BMU)FI(QMU) 2 (11)
nB (Q(LQMU)H(QMU) Yy =2k (a(QMU)ug) 7 (QMU) pr (12)

Noether current and light flux

Global shifts 8 — 6 + const give a conserved current

— oL = & (8 QMU 1g), H§(QMU) yu

_ QMU) 77(QMU) v __
Jlghtn*a(a(QMU)ue) M Hn =0 (for HMU FOQMUm — 0) = (13)

which we identify as the photon-quantum current. Writing the local QMU frequency as
v(z) := 0,0/(2m), the time component is
00 27y
0 _ v
Johtn = €0 o o o (14)

Using ligt = phtnr and & = enrg/volm, we obtain the operational mapping

phtn - F Jghtn

ligt =
6 27 &

= phtn - v, (15)

i.e., the Lagrangian’s Noether charge counts phtn quanta and their rate v sets ligt.

6 Deriving Four Experiments

All predictions below are stated strictly in QMU. We denote by © := v/F, the dimensionless
frequency and use the ledger identities in Eqs. (2) and (5).



6.1 E1: Near-threshold photoemission latency

Setup. Prepare a target with a single-electron threshold energy enrg, ~ me)\cquz. Illuminate
with beams of different v but matched ligt.

Derivation. In the regime HSBMU)IEI(QMU) =0, the phase obeys (8&QMU)8(QMU) "o = 0.
The Noether current accumulates linearly in time; a minimal fill-time to threshold is

with ¢ = AcFy. (16)

Prediction. At fixed geometry, Tg; o< 1/ligt and is independent of v except through the relation
ligt = phtn - v. Equal ligt = equal latency.

Numeric example (QMU). Let ligt = 1.0 x 1073 and enrg, = 5.1 x 10~ (ledger units). Then

c-enrg,

Tan = = 5.1 x 10* ticks (with one tick = 1/F,).

ligt

Reconciling E1 with historical photoemission

Scope of our latency claim. E1 predicts a fill time Tay = (c - enrg,,)/ligt that is inten-
sity/throughput controlled, while the usual Einstein slope for electron kinetic energy vs. v remains
intact (our ledger splits quantum phtn from rate v so ligt = phtn - v = ¢ - enrg). The key regime
is: near threshold, single-electron channel, no multiphoton excitation, and surface space-charge
suppressed. In APM/QMU the interaction is continuous throughput with quantized bookkeeping;
emission occurs when a local threshold is reached—consistent with our prior exposition. [1]

Why “instantaneous” could appear historically. Classical reports of “instantaneous emission”
are consistent with Tgy falling below instrument resolution at typical (above-threshold, bright)
conditions; APM/QMU explicitly allows such appearances at high ligt while preserving the threshold
frequency and linear energy—frequency slope. EI narrows to a regime largely untested: extremely
low ligt, just-above-threshold, with fast gating. [1]

Quantitative window for observation. Let enrg,,, be the single-electron threshold. Then

C-eNnrgiy, hgt < C - eNrgip, .

Ty —
fill ligt 9 ~ Tres

At fixed enrgy,,, halving ligt doubles Txy. Frequency enters only via ligt = phtn - v, so two
beams of different v but equal ligt must yield the same latency—our decisive discriminator from
photon-counting narratives. [2]

Why prior setups would miss it. (i) High irradiance: Txy < Tres (appears instantaneous). (ii)
Far above threshold: emission is prompt once the local channel is primed; the Einstein slope in
K(v) is preserved in APM/QMU. (iii) Bandwidth/triggering: lamp/pulse gating and electron TOF
chains historically set Zns windows. (iv) Space-charge/multiphoton: bright pulses confound clean
single-electron fill dynamics. [1]



Pre-registered pass/fail in E1. Hold geometry fixed and equalize ligt at two widely separated
v values (v; # 12). Prediction:
Thn (v, ligt) = Thn (v ligt).

Change only ligt; prediction: Tg; o 1/ligt. Any resolvable dependence on v at fixed ligt falsifies
ligt = phtn - v = ¢ - enrg in this regime. See also our duality critique motivating this targeted test.

2]

Worked windows (QMU). For illustration, take Ty.s = 500 ticks and a material with enrg, .
fixed by surface prep. The resolvable band is ligt < ¢ - enrgy,,/500. A factor-of-10 sweep in ligt
should yield a factor-of-10 sweep in Tgy, independent of v.

Table 2: Predicted latency scaling at fixed geometry (illustrative QMU ratios).
Case ligt/(c-enrgy,) v/Fq  Tan (ticks)

A 2x 1072 12 50
B 2x 1073 i 500
C 2x 1073 Dy # iy 500

Rosetta: QMU < conventional (first use)

ligt (light flux) <+ optical power; phtn (photon quantum) < he¢ (invariant quantum of
actionxc); v < frequency; Ay =c-mfx; mflx = h/ecmax>.

Closure: ligt = phtn-v = ¢-enrg. In APM/QMU light is continuous throughput and emission
is a threshold event after accumulation; this mirrors our published APM view [1] and our
critique of particle inferences [2].

6.2 E2: Cavity route to the Aether unit A,

Setup. A rotating-field cavity enforces a controlled 0;6. The source term in Eq. (12) pumps H,, .
Photon yield per volume follows from the work done by the topological term.
Prediction. The steady-state photon production rate obeys

dN
dt d3x

ligt A, - 2
S =t P (17)
phtn - ¢ & c

X K (8t0) HSBMU)E[(QMU) U7

Varying boundary participation of eemax’ (e.g., via inserts/surfaces) yields linear scaling with
Ay - €emax?, enabling metrology of A,. Using A, = c¢- mflx closes the measurement in the flux
ledger.

Cavity slope calibration (illustrative). If a liner swap changes effective eemax> participation
by 5%, the measured slope in photon yield vs. liner index determines A, with typical relative
uncertainty +1.2% (ledger-reported).

6.3 E3: All-QMU radiometry (no SI detours)

Setup. Build a radiometer that measures mflx and v to infer ligt purely from ledger identities.
Derivation. From Eq. (5), we have ligt = (c - mflx) €emax> ¥ = ¢ - angm - v = ¢ - enrg.



Prediction. A flux-based reading of mflx combined with v reproduces power flow ligt without
auxiliary scales. This can be cross-calibrated against the latency from El.

[QMU pickup (meas. mﬂx)]—{(}ombine with y]—{ligt = cmflX eomax > 1/}

Figure 1: Flux radiometer schematic (QMU-only): pickup — mflx; combine with v; compute
ligt = ¢ - mflx - eemax? - V.

6.4 E4: Bio-coupled light—conduction control

Constitutive relation. Adopt the QMU identity ligt - Cd = accl - chrg. A minimal, symmetry-
respecting coupling is

= g S8 a(QMU) gy 7
['blo Ibio volm (6M 9) ion’ (18)
(QMU) 7

with a conserved ionic four-current Jj = 0. The equation of motion implies accl o ligt at

mon
fixed Cd. As an alternative check one may include a suppressed curl-coupling —g; . (enrg/volm) 0 8ELQMU)K“
to test sensitivity to membrane vorticity.

Prediction. Holding Cd constant, varying ligt at fixed v gives accl « ligt; frequency only enters
through ligt = phtn - v.

Controls. Use alternating dark intervals to establish baseline drift; swap membranes with
different effective €opmax> participation to isolate geometric vs. ionic contributions; cross-check with
flux radiometry (E3) so the light budget is closed in QMU.

7 Falsifiers and Cross-Checks
o F1: If Thy depends on v at fixed ligt, Eq. (6) fails.

e F2: If cavity photon yield is insensitive to Comax > participation, the A, - Comax 2 product in
Eq. (5) is falsified.

e F3: If flux-ledger radiometry disagrees with latency-derived ligt, the identity ligt = ¢ - enrg is
falsified.

o F4: If bio-acceleration does not scale with ligt at fixed Cd, the constitutive relation ligt - Cd =
accl - chrg is falsified.

Table 3: Representative uncertainty budget (ledger, illustrative).

Experiment Relative Uncertainty
E1 latency (pump-probe) +2%
E2 cavity slope (A, via €emax> variation) +1.5%
E3 flux radiometer (QMU closure) +1%
Combined (RSS) +2.7%




Table 4: Comparator: Einstein photoelectric vs. QMU (near threshold)

Observable Einstein (standard) QMU/APM (this work)
K vs. v linear slope in v same (ledger split)
Latency at fixed ligt “instantaneous” Thn = c - enrgyy,, /ligt
Latency vs. v @ fixed ligt n/a no change (decisive)

8 Methods Blueprints (QMU)

E1l: Pump-—probe latency

Two sources, S1 and S2, with distinct v and tunable amplitudes, are adjusted to provide equal ligt.
A fast probe releases photoelectrons at varying delays; measure onset probability vs. delay. Report
Ty in units of A\¢/c.

Thn

CNIEthy

accumulation o ligt

pump on (ligt) probe

7 (ticks)

Figure 2: Latency Ty scales as 1/ligt near threshold at fixed geometry. Equal ligt at different v
yields equal Tgy.

E2: Rotating-field cavity

A toroidal cavity sets 0,0 = 2wv. Swappable inner liners with differing eqmax> participation provide a
control knob. Photon yield per volm vs. liner index gives A, via a slope proportional to Ay - €emax>-

E3: Flux radiometer

Measure mflx through a calibrated magnetic-charge loop (QMU pickup). Combine with v to output
ligt = ¢ - angm - v. Cross-check against E1/E2.

A 4 A 4

QMU pickup (mflx) v counter ligt = cmflxX €emax?

J (. J .

Figure 3: All-QMU radiometry: measure mflx and v, compute ligt = ¢ - mflx - emax? - V.



E4: Ionic transport
Hold membrane conductance Cd constant. Illuminate with controlled ligt at a fixed v. Track ionic

acceleration (in QMU) to verify linearity.

Uncertainty budgets (starter). Report relative combined standard uncertainties, wu.:

o E1 latency: timing jitter (Type A), trigger skew (Type B), ligt matching error (Type B).
Target ure ~2%.

o E2 cavity slope: field calibration, liner participation factor, v stability. Target 1.5%.

o E3 flux radiometry: mflx pickup calibration and v counter traceability. Target 1%.

Table 5: Uncertainty budget (representative targets).

Experiment Dominant contributors Urel
E1 (latency) timing jitter, ligt match 2%
E2 (slope) participation factor, v 1.5%
E3 (flux) mflx pickup, v 1%
Combined (RSS) 2.7%

9 Discussion

The ledger identities A, = ¢ - mflx, phtn = A, - €emax >, and ligt = phtn - v = ¢ - enrg unify optical
transport, magnetic flux, and Aether geometry in a single QMU framework. The minimal Lagrangian,
Eq. (8), respects these closures through a shift symmetry in € (conserved phtn current) and a
topological coupling fixed by canonical invariants from Eq. (10). The four experiments jointly
over-constrain the construction, providing a practical path to metrologize A, and to adopt QMU
radiometry without SI detours.

Related constraints and bounds. Define the following residuals and slopes to report constraints
purely in QMU:

_ Thn ligt _ g, - 1 dN _ ligt —c-angm - v G d accl

1 = = .
3 dligt |, cq

R : , S
T enrg, 27 Ve dt Px

)

ligt
Predictions imply

;1:1: cSs 7 62::Au—c-mﬂx 5‘_GCd_1

4 .=
K Comax > c-mflx chrg

Bounds |Ry|, |Rs], 02|, |04] < 1 jointly constrain the parameter set (k,np, Ay): using E3 to fix
¢ - mflx and E1 to verify ligt = ¢ - enrg, the cavity slope Sy determines & via
CSQ

= (¢ - mflx) eemax?

)

and any residual disagreement can be absorbed only by deviations in the magnetic normalization
np. A calibrated cavity lineshape (stored QMU energy vs. field amplitude) then provides a direct
bound on Ang/n., closing all four ledgers self-consistently.



Table 6: Comparator models for radiometry and quanta bookkeeping (qualitative).

Model Photon unit Radiometry closure Bio-coupling channel

SI-centric radiometry  energy-per-photon (SI ledger) requires external SI scales  none
QED photon-counting hv (statistical) counting /statistics none
QMU (this work) invariant phtn flux-ledger closure (mflx,v) yes (E4)

Appendix A: Unit Ledger (QMU)

Audit checklist (front-of-appendix).
 Reduce all quantities to {me, Ac, Fy, €2, emax>}-
o Enforce Ay - €emax> = phtn (throughput-charge closure).
o Enforce ligt = phtn - v and ligt = ¢ - enrg.

o Exclude SI creep (report only in QMU; SI appears at most as cross-lexicon, not as bases).

Quantity QMU unit

volm A?

angm me)\CQFq

phtn mc)\chQQ

ligt meAc> Fy® (v/Fy)
enrg meAc?Fy? (v/Fy)
mflx me)\cqu /€emax
Ay emflx = A\gFy mflx

Canonical closures: Ay - €emax> = phtn and ligt = phtn - v = ¢ - enrg.
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