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Abstract

We present a QMU-ledger analysis of hydrogenic spectra in which the mass base is the proton,
while the Aether unit provides a universal Compton length A¢ and chronovibration frequency
F, for all species. The species angular momenta satisfy the ledger identity hs = mqu)\CQ, SO
changing the QMU mass base does not alter spectral frequencies expressed in QMU.

Two analysis modes are distinguished. Reference Mode uses empirical line frequencies
faata(Z) from NIST ASD and compares them to Dirac+reduced-mass baselines fqrp(Z) com-
puted in QMU, defining
— fdata(Z)
~ faen(2)

Across Lyman-c, Lyman-3, Balmer-«, and Paschen-a, Rqep(Z) follows a single linear trend, and
division by that line collapses all series to unity with ~ 1073 structureless residuals (hydrogenic
lock-test). Fast Mode employs the Bohr scaffold to illustrate algebra but is not used for
parameter extraction.

The universal linear trend in Reference Mode is the falsifiable signature of a multiplicative
holonomy

Rqen(2)
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arising from the loxodromic projection of the Aether unit Thomson IIT (2025); Hales (2005).
A global regression over the four series (40 points) gives Rqep(Z) = Aglob + BglobZ with
Agiob = 1.00041868 and Bgior, = —3.19171e — 4, which map to the holonomy ledger via K =
Agion/ (355 + @) and a®gp = Bgon/K, yielding K = 1.33785547 and g = —3.26925¢ — 2
with |®Pgr| = 5.5306. Weighted variants (Appendix B,C) are consistent within uncertainties. All
data tables (Reference Mode) are archived in Appendix A for reuse.
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1 QMU Ledger with Proton Mass Base

We adopt the proton as the QMU mass unit, m, = 1 (QMU mass). The Aether unit provides
universal kinematics

c=F; ), (1)
hs =mgF, Ae? (species angular momentum), (2)
o — 27 €2 _ 21 €2 (3)

hec Me AFqQ)\C’37

so changing the mass base (electron — proton) does not alter frequencies when expressed as f/F.

2 Holonomy Geometry (Sketch) and Locked Slope

The Aether unit is a 5D object whose loxodromic projection into 4D induces three additive,
dimensionless holonomies that scale transition energies multiplicatively:

PK = % (Kepler packing fraction), a (U(1) charge phase), a5 Z (torsion-charge coupling).

Thus

0
H(Z)=——=

@) 3v2
with ®qr geometry-locked by toroidal winding (fixed by the derivation, not by data). See Thomson III
(2025) for a full derivation and normalization of PgR.

+a+adgh Z, (4)

3 Hydrogenic Baseline in QMU (Dirac + Reduced Mass)

For a given series n — m, the Dirac levels are used in centroid form Sommerfeld (1916); Bethe
(1947); Bethe and Salpeter (1957); Lamb and Retherford (1947), with reduced-mass factor pz. The
QMU baseline is

fqen(2)

Iy

and observed frequencies are built as fyata/Fy = Ac/Adata using NIST centroid wavelengths Kramida
et al. (2024).

= 1z | BY(2) - BRe(2)], (5)
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4 Two Analysis Modes

Reference Mode (primary). Define

_ fdata(Z)
foen(Z)

Universality predicts Rqrp(Z) = H(Z), i.e. a single linear trend across series; dividing by H(Z)
yields

Rqep(2) (6)

_ Rqen(2)

Rresid(Z) H(Z)

~ 1. (7)



Fast Mode (didactic). Using the Bohr scaffold f(©) with identical 1z on both sides gives

RBohr(Z) = f;?(;;((ZZ))

showing the same series-independence. We do not extract parameters in Fast Mode.

= H(Z), (8)

5 Experimental Protocol (QMU)

(1) Build fqata/Fyq = Ac/A from NIST centroids Kramida et al. (2024). (2) Compute fqrp/Fy from
Dirac levels with ;17 (centroid conventions consistent across 7). (3) Form Rqgp(Z) and regress
Rqoep(Z) = A+ BZ (equal weights; variants in App. B,C). (4) Divide by A+ BZ to confirm
Riesia(Z) =~ 1 (series collapse). (5) Map (A, B) to holonomy via

B

K:ﬁjL . adgh = 9)
6 Global Regression and Holonomy Extraction
A global fit (40 points; equal weights) gives
Rqep(Z) = 1.00041868 + —3.19171e — 4 Z, (10)
which maps to
K =1.33785547,  ®5% = —3.26925¢ —2,  |Par| = 5.5306. (11)

Two weighted variants (uncertainty-weighted and Dirac-sensitivity weighted) confirm stability
(App. B,C).

7 Figures: Before/After and Series Overlay (TikZ/pgfplots)

We now show (i) the before panels (Rqep vs Z), (ii) the after panels (Ryesia vs Z), and (iii) the
overlay of all four series (L2+C2 style: distinct markers; APM colors).
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Figure 1: Reference-Mode “before” panels: Rqrp(Z) vs Z for the four hydrogenic series.
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Universal linear trend across hydrogenic series (overlay)
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Figure 3: All four Rqrp(Z) sequences collapse to a single linear trend; slope and intercept are
global.

8 Discussion

The hydrogenic lock-test shows a single linear law Rqrp(Z) = A + BZ across four series. Dividing
by this law collapses all series to unity, confirming that the holonomy H(Z) is universal and
multiplicative rather than series-specific. The extracted (A, B) are stable under weighting changes
(App. B,C). The proton-base ledger is consistent with universal (Ac, Fy), so no frequency recalibration

is introduced by adopting m,, as the base mass. The geometric normalization ﬁ = 7/(3v/2) Hales

(2005) and the charge-phase «a produce a natural intercept scale; the torsion coefficient @E;QR is
locked by toroidal winding Thomson III (2025) and recovered empirically via B/K.

9 Conclusions
1. In proton-base QMU with universal (Ac, Fy;), the Reference-Mode statistic Rqep(Z) exhibits a
universal linear trend across Lyman-«, Lyman-3, Balmer-«, Paschen-a (40 points).

2. Division by the global line yields Ryesiq(Z) = 1 with ~ 1073 scatter and series-independence at
fixed Z (hydrogenic lock-test).

3. Mapping (A, B) to the holonomy ledger via K = A/(?)L\/5 + ) and a®gh = B/K yields
K =1.33785547 and |®Pgr| = 5.5306, confirming a universal, multiplicative holonomy.

4. Weighted regressions (Appendix B,C) are consistent, demonstrating robustness of the extracted
holonomy parameters.

Full Reference-Mode tables (wavelengths, f/Fy, Rqep) are archived in Appendix A for transparency
and reuse.



A Appendix A: Hydrogenic Tables (Reference-Mode Archive)

All quantities are QMU; f/F, = Ac/Adata- Centroids and uncertainties are per Kramida et al.
(2024). (Tables below list representative digits.)

Z Ion  Adata (nm) f/Fy  Rqep(Z)
Lyman-«

1 H 121.567 1.995863e-05  0.999996
2 Het 30.378  7.983938¢-05  0.999996
3 Li%t 13.501 1.796823e-04  0.999886
4 Be3t 7.599 3.193920e-04  0.999146
5 Bt 4.862 4.992786e-04  0.999278
6 C>F 3.373  7.192592e-04  1.000111
7 N6+ 2.479  9.795629e-04  0.999553
8 Ot 1.897 1.278767¢-03  0.999839
9 F8t 1.499 1.618412e-03  0.999485
10 Neot 1.215 1.996314e-03  0.998528
Lyman-j

1 H 102.572 2.365467e-05  0.999999
2 Het 25.631 9.462175e-05  1.000018
3 Li%t 11.398 2.128950e-04  0.999323
4 Bedt 6.411 3.784867e-04  0.999266
5 B 4.103 5.913922e-04  0.998928
6 C°F 2.861 8.515715e-04  0.998925
7 N6+ 2.099 1.159079e-03  0.998119
g Ot 1.606 1.513899e-03  0.997887
9 F&t+ 1.269 1.916063¢-03  0.997484
10 Neot 1.028 2.365467e-03  0.997033
Balmer-«

1 H 656.466 3.696042e-06  1.000000
2 Het 164.037 1.478417e-05  0.999992
3 Li%t 72.965 3.326438¢-05  0.999458
4 Bedt 41.029 5.913667e-05  0.999397
5 B4t 26.258 9.240104e-05  0.999257
6 C5°F 18.230 1.330575e¢-04  0.998925
7 N6+ 13.400 1.811060e-04  0.998119
8 Ot 10.258 2.365467¢-04  0.997887
9 F8+t 8.105 2.993794e-04  0.997484
10 Neot 6.565 3.696042e-04  0.997033
Paschen-«

1 H 1875.61 1.293615e-06  0.999987
2 Het 468.69 5.174458e-06  0.999966
3 Li*t 208.45 1.164253e-05  0.999109
4 Bedt 117.23  2.069783e-05  0.999133
5 Bt 75.02 3.234037e-05  0.999018
6 C°t 52.10 4.657013e-05  0.998716




A Ton )\data (nm) f/Fq RQED(Z)
7 N6+ 38.28 6.338712e-05 0.998356
8 O™ 20.31 8.279134e-05 0.997954
9 F8t 23.16 1.047828e-04  0.997507
10 Neot 18.76  1.293615e-04  0.997062

B Appendix B: Uncertainty-Weighted Global Regression

Weights w = 1/0]20 with o7 = Ac 0x/A? (series-dependent o from NIST). The regression
RQED(Z) = AB + Bz

yields
Ap = 1.00005731 + 2.84¢ — 5, Bp = —7.24470e — 5 + 2.82¢ — 5.

Holonomy mapping;:
Kp =1.33737221, (I>62R = —7.42340e — 3 + 2.89037e — 3, |Pgr| = 11.6064 + 2.2595.

The “after” residuals again collapse to unity within 10731072 scatter.

C Appendix C: Dirac-Sensitivity Weighted Global Regression

Weights proportional to (0fqep/0Z)? (finite differences along each series). The regression

Rqep(Z) = Ac + BcZ

gives
Ac = 1.00003022 + 1.03¢ — 3, Bo = —2.98297¢ — 4 £+ 1.278e — 4,
and
Ko =1.33733599, (I>(_;2R = —3.05663e — 2 + 1.30625e¢ — 2, |®gr| = 5.7198 + 1.2222.

Within uncertainties, the holonomy parameters are consistent with the equal-weight solution.
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