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Abstract

We recast the canonical Solar-System tests of relativity entirely in Quantum Measurement
Units (QMU), anchored by the Aether identity ¢* = curl A,, with 1 rad = curl/2 and 1 turn =
2indc. A single weak-field ledger in isotropic form uses two coefficients, a; (time) and a; (space),
which enter observables only through ¥ := a; + «a, (light/clock sector) and a pericenter multiplier
Kw. This two-number ledger yields closed-form expressions for deflection, Shapiro delay, redshift,
and perihelion advance directly in QMU primitives (curl, Ay, Fy, Ac). Compared to PPN and
Einstein—Aether formalisms, the QMU ledger provides unit transparency (angles keep units),
parameter economy (two fit numbers at leading order), and cross-sector unification via the
same curl-A, normalization. We give a compact QMU<+PPN dictionary and propose falsifiable
tests (composition-tagged bending, an Aether curl-map from conjunction timing, and a vorticity
check for Earth flybys) with order-of-magnitude estimates.

1 Introduction: the QMU Aether ledger

Aether normalization. We take the speed scale as a ledger identity,

2 = curl Ay, c=F,\c,

so factors of ¢ are replaced by the QMU scalar unit curl and the Aether geometry constant A,
(= 1672). Angles retain units: 1 rad = curl/2.

Scalar curl vs. operator Vx. Here curl is a unit, not the differential operator Vx. The latter
appears only in field equations; it never enters unit identities.

Why QMU over PPN. (i) Unit transparency. (ii) Parameter economy: > and kg control
first-order phenomenology. (iii) Cross-sector unification via the same curl-A, normalization.

Roadmap (narrative). We begin with a self-contained, one-page summary in Sec. 2. We then
define the QMU primitives and the metric ledger (Secs. 3-4), before applying them to the classic
tests: light bending, Shapiro delay, redshift, and perihelion advance (Secs. 5-8). Section 9 outlines
range/Doppler tracking in QMU. We compile compact diagnostics as ledger cards (Sec. 10), note
where generalized Aether models enter (Sec. 11), and propose targeted experiments (Sec. 12). A
brief summary and conclusion (Secs. 13—-14) are followed by QMU-style predictions (Sec. 15).

2 One-page relativity in QMU (two numbers, one identity)

2GM
Let x = ry/r with r = ———. The weak-field isotropic metric is
curl 4,

gt =—-(1-2aqp2+--+), gr=14+2asx+---.



Define ¥ := a; + a5 and a pericenter multiplier x,. Then

2XGM curl
Al = curl Ayd 2’
GM
At =3 In( 4rEre
(Fy M) curl Ay n( d >’

6mr GM 1 curl

curl Ay a(l —e2) 2 °

GR values: ¥ = 2, kg = 1. Also the “half-curl” balance compactly reads
X 2GM
Ay d

AWorbit = Ko

a0 () -

with A := 2GM/d.
3 Ledger primitives and identities

Geometry constant: A, = 167°.

Speed identity: ¢* = curl Ay, c=F,\c.
2GM

curl 4,

Schwarzschild length: r3 =

Ts
Compactness: z= = —.
r

2GM
Length-density (at impact d): = GT

4 Metric ledger and PPN /Einstein—Aether dictionary

gu=—(1- 20z +),
gr=14+2asx+---).

PPN mapping:

2 — 2

Y = 147, Ko %, ? — curl4,
5 Light bending
For a null ray with impact parameter d:

AG — 2 (a4 + as) GM curl

curl A, d 2
y—9 AG — 4GM  curl  2rgcurl  2A  curl
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Equivalent “half-curl” balance (4):
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6 Shapiro time delay

Two-way light travel past M between rg,rg, closest approach d:

GM n=2 2GM
At =% In( 47578 At = In( 41578
Fo)\¢) curl A, n( d ) F \¢) curl A, n( d )
q q

7 Gravitational redshift
& Ts 2GM ai=1 ﬂ Ts

= O — = O = —.
v r curl A, r v r

8 Perihelion advance (per orbit)

6m GM 1 curl  ,_=1 A 6m GM 1 curl
Worbit =
curl A, a(1—e2) 2 orbit T url Ay a(l—e?) 2

AWorbit = K

9 Range and Doppler (two-way tracking)

Let P be the null path; to O(x?)

2GM
curl A, r’

1 de
T[P]_Fq v (1—atac+--->, T =

Endpoint differentiation gives the fractional Doppler; dynamics enter via ay, ag, 7.

10 Compactness ledger cards (QMU diagnostics)

For any body of mass M and radius R, publish the three invariants

_ XA
=R Ay

2GM S cur
s = curl AL %’ A (?l)‘

d=R’

Table 1: Example ledger cards (symbolic, QMU-native).
2GM Ts

Body s = curl A, R
Sun (2GMg)/(curl A,)  1s/Rg (X/A,) (2GMg/Re)

Mercury (2GMye)/(curl A,) 75/ Ry (3/Ay) (2G Myte/ Rye)
Earth (2GMg)/(curl Ay)  7s/Re (X/An) (2GMg/Rg)

1 YA
cur )‘d:R _

A@(T i

d=R

11 Where generalized Aether enters (QMU mapping)

A single dataset (bending + Shapiro + perihelion) jointly bounds ¥ and £, in QMU without leaving
the ledger or introducing extra parameters. The dictionary (12) gives direct comparability to PPN
/ Einstein—Aether reductions.



12 Experimental program (QMU publishing)

o VLBI/GAIA solar bending: fit ¥ from A#(Rs) using (13).
o Cassini-class link: fit ¥ from At near superior conjunction (bound ¥ — 2).
o Perihelion and asteroid precession: fit k via Sec. 8.

o RMFD optics (optional): publish birefringence/rotation fits in the same curl-A, prior table.

13 Summary (ledger invariants)

2GM Ts
curl A,’ scale’

Ty = Y and Ky |,

with “scale” the relevant length (impact d, orbital a, or path radius r). Angles carry units of %ﬂ;
turns use 2indc.

14 Conclusion
Solar-System relativity is ledgered in QMU by one identity ¢ = curl A, and two fit-facing numbers
Y, ke, keeping angular units explicit and remaining directly comparable to PPN /Einstein—Aether.

The framework is compact enough for fast fitting and broad enough to stage cross-sector tests that
keep the Aether explicitly in view.

15 New predictions and an old puzzle (QMU tests of the Aether)
Assume Y = 2. Quote €5 = ke — 1.

P1: Composition-tag on bending. If jcurl/curl = x,, f,,, then at fixed GM/d:

80 () = - (1= fa)s Il € (15)
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| fnl

P2: Single-number ephemeris fit.

6r GM 1 curl
curl Ay a(1—e¢2) 2 °
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P3: Atheric curl-map from conjunction timing. With (curl™")p = 5 Jp cur
GM
At=%——— 171 p In( 2rEre ),
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Old puzzle: Earth flyby anomaly as Aether vorticity check.

dc _ lécurl  dcurl ¢ Qg-n Av Qo1 (16)

c  2cul’ cul F, 7 v @ F,
. Observed flyby energy changes reported in the literature are in the range

Av/v ~ 107%-107° [14, 15],
which allows a pure-QMU per-flyby estimator
Av/v
a1/ Fy

A Micro-introduction to QMU angle and speed units
Angles are not dimensionless. By definition 1 rad := curl/2, so every angular prediction

explicitly carries C‘;l. Coil turns are 1 turn := 2indc.

Speed ledger. The universal identity

? = curl Ay, c=F; )\,

makes all “c-factors” transparent as balances between the scalar unit curl and the Aether geometry
constant Ay,. This is why the Solar-System tests reduce cleanly to 3 (light/clock sector) and K
(orbit sector) without dimension-hiding conventions.

Data & code availability

All fits follow directly from Egs. (4), (12)—(16). A minimal script can generate ledger-style plots
from user-supplied (3, K ); all quantities are QMU-native (curl, Ay, Fy, A\c).
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