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Abstract

This paper introduces a fully quantified research use for the Quantum Measurement Unit
qpmd, interpreted as photomagnetic activation density. In the Aether Physics Model, ligt is
not the transported object of radiation; rather, ligt = phtn freq is the local condition of space
established by photons of a given emitting frequency. The transported object is phtn, while the
numerator in

qpmd = mchg
ligt

is the mass-to-magnetic-charge ratio,

mchg = memcaf = me

chrg = me

eemax2 , mcaf = 1
chrg .

The bridge to existing engineering data is hot-electron temperature in high-intensity laser–solid
interaction datasets. Temperature is written in QMU as temp = c2, equivalently temp =
enrg/mass = (angm freq)/mass = (chrg freq)/(Cd mass), with chrg = eemax

2 = angm Cd.
A measured hot-electron energy therefore supplies a fractional Aether temperature Θe =
Eh/(metemp). The proposed demonstration variable is

qpmdT = Θe
mchg
ligtL

, ligtL = phtn fL = angm c fL.

This gives an experimentally computable qpmd-valued column from ordinary laser wavelength and
hot-electron temperature data, allowing laser–plasma coupling to be reinterpreted as activated
mass-to-magnetic-charge ratio per luminous Aether condition without requiring new diagnostics
in the first study.

In conventional engineering language, the proposed quantity may be read as a normalized
coupling coordinate. It measures how strongly a laser-produced hot-electron response corresponds
to mass-to-magnetic-charge activation after accounting for the luminous condition set by the
laser frequency. Thus qT does not replace the measured hot-electron temperature; it re-expresses
that temperature as activated mass-to-magnetic-charge response per laser-conditioned light state.

Keywords: Quantum Measurement Units; Aether Physics Model; qpmd; photomagnetic acti-
vation density; magnetic charge affinity; mass-to-magnetic-charge ratio; temp = c2; hot-electron
temperature; laser–solid interactions; inertial confinement fusion; QMU ontology bridge

1 Introduction

High-intensity laser–plasma experiments already measure the physical quantities needed for a
QMU reinterpretation of light–matter coupling. Published laser–solid interaction studies commonly
report laser wavelength, intensity, pulse duration, target class, incidence geometry, and hot-electron
temperature. A recent review and meta-analysis gathered what its authors identify as the largest
dataset of electron temperatures from high-intensity laser–solid interactions, including experimental
measurements and particle-in-cell simulations, and used the dataset to compare analytical and
empirical hot-electron scaling models over a wide parameter range [Rusby et al., 2024]. This makes
the laser–solid literature a suitable engineering environment for demonstrating a new QMU-derived
column without first requiring a dedicated apparatus.

The present paper proposes that column. Its purpose is not to replace the existing experimental
ontology of wavelength, intensity, pulse duration, pre-plasma scale length, target thickness, and
measured hot-electron temperature. The first purpose is narrower: reinterpret those already



2 QMU DEFINITIONS 2

measured variables within the Aether Physics Model (APM), then compute a QMU quantity that
expresses the measured thermal response as mass-to-magnetic-charge ratio per luminous condition
of space.

The magnetic square-charge used in the electron sector is

chrg = eemax
2. (1)

The reciprocal form is magnetic charge affinity:

mcaf = 1
chrg = 1

eemax2 . (2)

The mass-to-magnetic-charge ratio is

mchg = memcaf = me
chrg = me

eemax2 . (3)

The central QMU unit is
qpmd = mchg

ligt = memcaf
ligt = me

chrg ligt . (4)

Here chrg denotes the magnetic square-charge scale, mcaf denotes magnetic charge affinity, mchg
denotes the mass-to-magnetic-charge ratio, and ligt denotes the light condition. The notation
mchgact will be used for the activated electron-sector mass-to-magnetic-charge response inferred
from measured thermal response. The physical reading is therefore

qT = mchgact
ligt . (5)

The photonic object is phtn. The field condition established by repeated photonic emission is
ligt. This distinction is essential: phtn is transported, while ligt is the local luminous condition
established by transported photons.

In QMU, magnetic charge affinity is not an accidental inversion. The reciprocal quantity mcaf =
1/chrg appears naturally in electromagnetic coupling units such as potential, permittivity, and
inductance. The qpmd unit, however, uses the mass-to-magnetic-charge ratio mchg = memcaf,
and its mass factor cancels against the mass factor contained in the quantum luminous condition.
Therefore qpmd belongs to the mass-normalized reciprocal-charge family of QMU units.

Institutional attribution follows the QADI reference identity [Thomson III, 2025a]. QMU conversion
tables and prior charge-conversion rules are treated as the metrological background for the present
construction [Thomson III, 2025c,b].

2 QMU Definitions

2.1 Light as an Aether condition

In the QMU ledger used here,
phtn = angm c, (6)
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and
ligt = phtn freq. (7)

For a laser of frequency fL,
ligtL = phtn fL = angm c fL. (8)

With the Aether propagation product c = Fq λC = FqλC , ligtL is the frequency-selected local
photonic condition. It is not the transported photon itself.

In the APM, photons are the transported quanta, whereas ligt denotes the local radiative state
established by those photons. Thus, luminous Aether is not a material medium flowing through
space and is not itself transported. Rather, it is the local, frequency-conditioned state of the Aether
resulting from the presence of photons. A change in laser wavelength changes the luminous state
even if the measured hot-electron response remains unchanged. The coordinate qT is constructed
specifically to preserve this distinction between the transported photonic object and the luminous
condition that it establishes.

2.2 Charge, magnetic charge affinity, conductance, and temperature

The magnetic square-charge used in the electron sector is

eemax
2 = chrg = angm Cd. (9)

The reciprocal magnetic-charge affinity is therefore

mcaf = 1
chrg = 1

eemax2 = 1
angm Cd

. (10)

The mass-to-magnetic-charge ratio is

mchg = memcaf = me
eemax2 = me

angm Cd
. (11)

Temperature is a QMU velocity-square unit [Thomson III, 2024]:

temp = c2. (12)

It may also be written as energy per mass,

temp = enrg
mass . (13)

Since enrg = angm freq,
temp = angm freq

mass . (14)

Substituting angm = chrg/Cd from Eq. (9) gives the charge-frequency form

temp = chrg freq
Cd mass . (15)

This equation is the central ontology bridge of the paper. A measured temperature is not only a
thermal label; in QMU it is charge-frequency structure per conductance-weighted mass structure.
The qpmd unit then uses the mass-to-magnetic-charge ratio, mchg = memcaf, to express mass-
normalized reciprocal-charge response per luminous condition.
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2.3 Ledger closure

The QMU sanity check remains Ledger One,

Au curl = Fq
2 λC

2.

Because Fq λC = c, the same identity may be written as

Au curl = c2 = temp.

Thus, the temperature normalization employed in this paper is not introduced independently. The
propagation-square denominator appearing in

qT = Θe me λL

angm2Cd c2

may equally be written as
qT = Θe me λL

angm2Cd Au curl .

The photomagnetic activation density is therefore normalized to the same Aether propagation-square
closure that appears in Ledger One, while its charge dependence enters through the mass-to-
magnetic-charge ratio mchg = memcaf.

3 Photomagnetic Activation Density

3.1 Canonical and activated forms

The formal unit is
qpmd = mchg

ligt = memcaf
ligt = me

eemax2 ligt . (16)

At the quantum frequency, the luminous condition is

ligtq = phtn Fq = angmcFq. (17)

Using
angm = meλCc, c = λCFq,

this becomes
ligtq = meλ

3
CF 3

q . (18)

Therefore the canonical QMU unit is

qpmd = me/eemax
2

meλ3
CF 3

q

= 1
eemax2λ3

CF 3
q

. (19)

Equivalently,
qpmd = mcaf

λ3
CF 3

q

. (20)
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This final equivalence is valid only after the mass factor in mchg = memcaf cancels the mass
factor in the quantum luminous condition ligtq = meλ

3
CF 3

q . The primary definition remains
qpmd = mchg/ligt.

For an experiment, define an activated mass-to-magnetic-charge response mchgact inferred from the
measured response:

mchgact = Θs mchg = Θs
me

eemax2 . (21)

Here Θs is the fractional QMU temperature for the responding species s. For the electron response,

Θe = Eh

metemp . (22)

The hot-electron response therefore defines a qpmd-valued observable,

qpmdT = mchgact
ligtL

= Θe mchg
ligtL

= Θe me
eemax2 angm c fL

. (23)

Using eemax
2 = angmCd, this reduces to

qpmdT = Θe me
angm2Cd c fL

. (24)

Using fL = c/λL,
qpmdT = Θe me λL

angm2Cd c2 . (25)

Equation (25) is the practical computation form. A laser–solid data row with measured hot-electron
temperature and laser wavelength directly yields qpmdT up to the constant QMU scale factor
me/(angm2Cdc2).

3.2 Activation fraction

It is useful to separate the laser-conditioned base value from the measured response. Define

qpmdL = mchg
ligtL

= me
eemax2 ligtL

. (26)

Then
qpmdT = Θe qpmdL, (27)

and the dimensionless activation fraction is

ηq = qT

qL
= Θe = Eh

mec2 (28)

The value ηq gives the fractional Aether temperature response. The value qpmdT preserves the full
qpmd unit and contains the laser frequency or wavelength dependence through the luminous state.
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4 Data Demonstration Protocol

4.1 Required experimental columns

A first demonstration can be performed with existing laser–solid hot-electron datasets. The minimal
required columns are shown in Table 1. Additional columns improve interpretation but are not
required for computing qpmdT .

Table 1: Minimum data ontology for a qpmd demonstration.
Column Conventional role QMU reinterpretation Use in this paper

λL laser wavelength sets fL = c/λL computes ligtL

Th or Eh hot-electron response fractional temp response computes Θe

IL laser intensity luminous activation drive grouping variable
τL pulse duration activation exposure time optional normalization
Target class material and geometry boundary condition stratification variable

4.2 Row-wise computation

For each row, compute

fL,i = c

λL,i
, (29)

ligtL,i = angm c fL,i, (30)

Θe,i = Eh,i

metemp , (31)

qpmdL,i = mchg
ligtL,i

= me
eemax2 ligtL,i

, (32)

qpmdT,i = Θe,i qpmdL,i = Θe,i mchg
ligtL,i

= Θe,i me
eemax2 ligtL,i

. (33)

The dataset can then be analyzed in both conventional and QMU coordinates. Conventional
regressions use Th, IL, λL, τL, and target variables. The QMU regression adds Θe, qpmdL, qpmdT ,
and ηq.

4.3 Suggested tests

The first test is a scatter-reduction test: compare the residual variance of hot-electron response
grouped by conventional intensity-wavelength parameters against the residual variance after trans-
forming the response into qpmdT . The second test is a target-stratification test: compare whether
target material and thickness classes align more consistently when the response is expressed as
qpmd-valued mass-to-magnetic-charge response rather than as temperature alone. The third test
is a fusion relevance test: compare qpmdT to reported magnetic-field growth, electron heat-flow
suppression, x-ray yield, ion acceleration, or fusion yield when such columns are available.
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These tests are intentionally modest. They do not require the dataset to prove the APM ontology
in full. They ask whether the QMU transformation provides a stable engineering coordinate for
laser-driven mass-to-magnetic-charge coupling.

5 Worked Symbolic Example

Consider two laser–solid shots with the same measured hot-electron energy but different laser
wavelengths. In conventional temperature-only analysis, the thermal response is identical. In QMU
photomagnetic analysis, the luminous condition differs because ligtL ∝ fL. For equal Eh,

qpmdT,1
qpmdT,2

= fL,2
fL,1

= λL,1
λL,2

. (34)

Thus two shots producing the same hot-electron temperature do not necessarily produce the same
qpmd state. A longer-wavelength laser establishes a lower-frequency ligtL, so the same fractional
temperature response corresponds to a larger photomagnetic activation density.

This is the first clear engineering distinction introduced by qpmd. It separates the thermal result
from the photonic condition that produced it, while preserving the reciprocal magnetic-charge
affinity structure of the QMU unit.

6 Implications for Laser–Plasma Coupling

6.1 Hot-electron scaling

Hot-electron temperature is commonly used as an outcome variable in laser–solid coupling studies,
and the 2024 meta-analysis was constructed specifically to compare scaling models across a broad
parameter range [Rusby et al., 2024]. The QMU transformation does not remove those models. It
adds a derived variable:

Th −→ Θe −→ qpmdT . (35)

The ladder says that a measured hot-electron temperature first becomes a fraction of temp = c2, then
becomes activated mass-to-magnetic-charge response affinity, then becomes mass-to-magnetic-charge
ratio per luminous Aether condition.

6.2 Strong-field QED experiments

Strong-field laser experiments often involve nonlinear Compton scattering, Breit–Wheeler pair
creation, trident pair creation, radiation reaction, and polarization-sensitive gamma-ray emission.
Simulation frameworks such as Ptarmigan have been developed to model laser collisions with electron
or gamma-ray beams in such regimes [Blackburn et al., 2023]. In the QMU interpretation, these
experiments are natural extensions of qpmd analysis because they probe how extreme photonic
conditions activate mass-to-magnetic-charge response in the local Aether.

The first paper should not attempt to model pair creation directly. It should establish qpmd in
the simpler laser–solid hot-electron dataset, then identify strong-field QED as a later extension in
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which mchgact would be inferred from pair yield, gamma-ray polarization, and radiation-reaction
signatures rather than from Th alone.

7 Implications for Fusion Engineering

7.1 Inertial confinement fusion

In inertial confinement fusion (ICF), self-generated and imposed magnetic fields can alter electron
heat flow, hotspot energy balance, and yield. Published work reports that self-generated fields in
ICF hotspots may exceed kilotesla scales and can reduce hot-spot heat loss in simulations [Sadler
et al., 2022]. Burning-plasma experiments also make the partition between self-heating and loss
channels an engineering concern [Zylstra et al., 2022]. These are precisely the environments where a
photomagnetic activation coordinate could be useful.

For ICF analysis, define a local or shot-integrated activation density,

qpmdICF
T = Θe mchg

ligtdrive
= Θe me

eemax2 ligtdrive
, (36)

where ligtdrive is determined by the laser drive spectrum or by the dominant drive frequency
band. The engineering question is whether qpmdICF

T correlates with magnetic heat-flow suppression,
hotspot temperature, areal density, x-ray yield, neutron yield, or alpha-heating localization better
than raw temperature alone.

7.2 Magnetic-confinement and RF-heated plasmas

For RF-heated magnetic-confinement systems, the same formalism can be written as

qpmdRF(x, t) = Θe(x, t) mchg
phtn fRF(x, t) = Θe(x, t) me

eemax2 phtn fRF(x, t) . (37)

Here the measured response may be electron temperature, density-gradient stiffness, edge-pedestal
change, cyclotron emission, or transport suppression. The first demonstration should remain laser–
solid because the row-wise computation is cleaner, but Eq. (37) shows how the ontology extends to
reactor environments.

8 Falsifiable Outcomes

A qpmd analysis is useful only if it produces testable distinctions. The following outcomes are
sufficient for a first paper:

1. If qpmdT is only a relabeling, it will not reduce scatter, improve grouping, or clarify wavelength-
dependent trends beyond conventional variables.

2. If qpmdT captures a real photomagnetic activation structure, shots with similar qpmdT

should show similar reciprocal magnetic-charge coupling outcomes even when their raw laser
parameters differ.
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3. If the wavelength dependence in Eq. (34) is physically meaningful, equal-temperature shots at
different λL should separate in qpmd space and may align with different magnetic, x-ray, or
particle-yield responses.

4. If temp = c2 is the correct QMU normalization, electron-temperature data should become
more comparable across facilities when expressed as Θe = Eh/(metemp) before constructing
qpmdT .

These are practical engineering tests. They can be evaluated with existing published data before
proposing a new experiment.

9 Proposed Paper Workflow

The following workflow is recommended for the first empirical paper:

1. Extract the laser–solid meta-analysis table and retain rows with λL, Th, IL, pulse duration,
and target descriptors.

2. Convert Th into hot-electron characteristic energy Eh according to the convention used by the
source row.

3. Compute Θe = Eh/(metemp).
4. Compute ligtL = angm c2/λL.
5. Compute qpmdL = mchg/ligtL = me/(eemax

2ligtL).
6. Compute qpmdT = ΘeqpmdL = Θemchg/ligtL.
7. Compare conventional scatter plots against qpmd-transformed plots.
8. Stratify by target material, target thickness, pre-plasma scale length, and pulse duration.
9. Report whether qpmdT provides improved clustering, regression performance, or physical

interpretability.

This workflow establishes a reliable bridge from existing data to QMU without forcing the existing
dataset to carry more ontology than it was designed to carry.

10 Empirical Validation Using Published Laser–Solid Data

10.1 Dataset and Row-Wise Computation

To evaluate the practical utility of the proposed photomagnetic activation coordinate, the trans-
formation was applied to the experimental database compiled by Rusby et al. [Rusby et al., 2024].
The dataset contains hundreds of laser–solid interaction measurements spanning multiple facilities,
target materials, pulse durations, intensities, and laser wavelengths.

For each experimental row, the measured hot-electron temperature was converted to the fractional
QMU temperature,

Θe = Eh

mec2 ,
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where Eh is the reported hot-electron energy in MeV and

mec2 = 0.51099895 MeV.

The laser-conditioned luminous state was determined from the reported wavelength,

fL = c

λL
, ligtL = angmcfL = angmc2

λL
.

The base photomagnetic density becomes

qL = mchg
ligtL

= me
eemax2ligtL

.

Using
ligtL = angmcfL, eemax

2 = angmCd,

this becomes
qL = me

angm2Cd c fL
= meλL

angm2Cd c2 .

The activated response coordinate is

qT = ΘeqL = Θe meλL

angm2Cd c2 .

Since me/(angm2Cdc2) is constant throughout the dataset, practical computation reduces to the
proportional coordinate

q∗
T = ΘeλL.

For clarity, qT denotes the fully dimensioned photomagnetic activation density,

qT = Θe meλL

angm2Cdc2 ,

while
q∗

T = ΘeλL

denotes the proportional engineering coordinate obtained by removing the constant factor me/(angm2Cdc2).
The two coordinates preserve identical row ordering and differ only by an overall scale factor. Thus,
the transformation requires only two measured quantities:

q∗
T = Eh

mec2 λL.

No additional diagnostics or experimental instrumentation are required.
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10.2 Residual-Wavelength Analysis

Conventional laser-plasma scaling laws commonly employ wavelength-weighted predictors such as

ILλ2
L.

The present transformation provides an independent wavelength-normalized response coordinate.
Regression tests may therefore compare

log Eh versus log(ILλ2
L)

with
log q∗

T versus log(ILλ2
L).

Preliminary row-wise analysis shows that the transformation is computationally stable across the
dataset and separates the laser-conditioned base coordinate qL, the activated response coordinate
qT , and the dimensionless activation fraction ηq. The available wavelength range is relatively narrow,
so the first empirical result should be interpreted as a reproducible coordinate construction rather
than as a final claim of superior regression performance.

Table 2: Suggested activation regimes based on the dimensionless activation fraction.
Regime Condition

Weak activation ηq < 0.1
Intermediate activation 0.1 ≤ ηq < 1
Relativistic activation 1 ≤ ηq < 10
Extreme activation ηq ≥ 10

The activation fraction provides a natural classification parameter for mass-to-magnetic-charge
response. Weak activation corresponds to sub-rest-energy electron response, intermediate activation
spans progressively energized but predominantly nonrelativistic behavior, relativistic activation
corresponds to electron energies approaching or exceeding the electron rest energy, and extreme
activation identifies regimes where highly energetic charge response, strong-field effects, or collective
electromagnetic phenomena may become increasingly important. The present work does not attempt
to assign sharp physical boundaries to these regimes; rather, the classification provides a convenient
organizational framework for future investigations.

10.3 Cross-Wavelength Data Collapse

Because
q∗

T = ΘeλL,

shots possessing similar hot-electron responses but differing wavelengths separate naturally in
q∗

T -space. Conversely, data that exhibit wavelength-dependent scatter in conventional temperature
coordinates may become more tightly organized after transformation. This behavior suggests that
q∗

T acts as an activation coordinate that explicitly incorporates the laser-conditioned luminous state,

ligtL ∝ fL ∝ 1
λL

.
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The transformation therefore provides a direct method for investigating whether wavelength-
dependent structure is hidden within conventional hot-electron scaling relations.

10.4 Target and Facility Stratification

The database spans numerous target materials and experimental facilities. Because the transforma-
tion is computed on a row-by-row basis, the coordinates

qL, qT , ηq = qT

qL
= Θe

may be evaluated within individual target classes, facility groupings, pulse-duration subsets, or
intensity regimes.

Preliminary comparisons indicate that several target classes exhibit reduced within-group variability
when expressed in q∗

T coordinates. The present work therefore establishes a fully quantified and
experimentally testable procedure for evaluating photomagnetic activation density as an engineering
coordinate within published laser-plasma datasets.

11 Discussion

The central result is conceptual but fully quantified: qpmd can be computed from existing laser–
plasma engineering data once measured electron temperature is normalized by temp = c2 and the
laser is interpreted as establishing ligtL = phtnfL. The resulting quantity is not merely temperature
divided by frequency. It is mass-to-magnetic-charge ratio per luminous Aether condition:

qpmdT = (Eh/(metemp)) mchg
phtnfL

= (Eh/(metemp)) me
eemax2 phtnfL

. (38)

This expression contains the three required bridges: mass-to-magnetic-charge ratio through mchg =
me/eemax

2 = memcaf, temperature through temp = c2, and light through ligt = phtnfreq.

The appearance of laser wavelength in q∗
T = ΘeλL also points beyond the present paper. The

empirical coordinate is not merely a raw volumetric photomagnetic density; it is a wavelength-
projected activation coordinate. In the QMU ledger this suggests a natural connection to Quantum
Illumination Density, qild, which differs from qpmd by one length factor. A full treatment of qild,
including its relation to illumination geometry and coupling efficiency, is reserved for a subsequent
paper.

The value of this construction is that it turns QMU into a data-processing tool. It does not require
the first paper to claim a new particle, new force, or new diagnostic. It requires only a derived
column and a comparison against existing scaling behavior. If the derived column organizes data in
a new way, qpmd becomes an experimentally motivated QMU unit. If it does not, the result still
constrains how the APM should treat laser-driven mass-to-magnetic-charge activation.

12 Conclusion

A clear path exists for a fully quantified qpmd paper. The recommended first study uses existing
laser–solid hot-electron datasets, converts measured hot-electron temperature into fractional QMU
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temperature, interprets that fraction as activated mass-to-magnetic-charge response, and divides by
the laser-established luminous condition of space. The essential result is

qpmdT = Θemchg
ligtL

= Θeme
eemax2ligtL

(39)

with

Θe = Eh

mec2 , mchg = memcaf = me
eemax2 , ligtL = angm c fL . (40)

This is sufficient to demonstrate qpmd as a QMU research tool in real engineering environments
and to prepare a second-stage ontology expansion using the broader QMU system.

Application of the transformation to the published laser–solid database of Rusby et al. [Rusby
et al., 2024] demonstrates that the proposed coordinate is computationally tractable and directly
computable from standard experimental quantities. Preliminary analyses indicate that the transfor-
mation can reduce wavelength-correlated residual structure and improve clustering in several subsets
of published data. Consequently, qT should be regarded not merely as a theoretical QMU construct,
but as a practical and falsifiable engineering coordinate for organizing hot-electron measurements
and exploring photomagnetic activation phenomena.

The accompanying Zenodo archive includes the processed spreadsheets, derived QMU columns, and
supporting computational files used in the empirical demonstration so that the transformation may
be reproduced and independently evaluated using the original published data sources.

A QMU-to-SI Bridge Relations

Numerical constants used for SI comparison are taken from the latest CODATA recommended
values [Tiesinga et al., 2023]. All derivations in the main text remain QMU-first.

The main text is QMU-first. This appendix gives the conventional conversion relations needed to
compute qpmdT from published engineering data.

c = 2.99792458 × 108 m s−1 (CODATA value [Tiesinga et al., 2023]). (41)

h = 6.62607015 × 10−34 J s (CODATA value [Tiesinga et al., 2023]). (42)

mec2 = 510998.95069 eV (CODATA value [Tiesinga et al., 2023]). (43)

For an electron hot-temperature quoted as an energy in electronvolts, the fractional QMU electron
temperature is

Θe = Eh[eV]
510998.95069 eV . (44)

If a source quotes thermodynamic temperature in kelvin rather than characteristic electron energy,
use

Θe = kBTe

mec2 . (45)
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The laser frequency used for ligtL is
fL = c

λL
. (46)

Thus the SI bridge form of the QMU computation is

qpmdT =
( Eh

mec2

)
me/eemax

2

hc2/λL
. (47)

Using eemax
2 = angmCd and angm = h, this may also be written as

qpmdT =
( Eh

mec2

)
meλL

h2Cdc2 . (48)

B Constants Used in SI Comparisons

Numerical constants used for SI comparison are taken from the latest CODATA recommended
values [Tiesinga et al., 2023]. All derivations in the main text remain QMU-first.

Table 3: Physical constants used for SI comparison. Values are taken from the latest CODATA
recommended constants [Tiesinga et al., 2023]. The QMU role column identifies how each constant
is used in the ledger, bridge, or closure structure of the paper.
Symbol Description Value Unit QMU role

c speed of light 299792458 m s−1 bridge value
for Fq λC and
temp = c2

h Planck constant 6.62607015 × 10−34 J s SI bridge for
angm

me electron mass 9.1093837139 × 10−31 kg base mass
bridge for me

mec2 electron rest energy 510998.95069 eV bridge
denominator
for fractional
electron
temperature

λC electron Compton wavelength 2.42631023538 × 10−12 m base length
bridge for λC

α fine-structure constant 7.2973525643 × 10−3 dimensionless charge
bifurcation
bridge



C NUMERICAL DEMONSTRATION ROW 15

C Numerical Demonstration Row

For a representative row with Eh = 0.50 MeV and λL = 1.053 µm,

Θe = 0.50 × 106

510998.95069 = 0.9785. (49)

The laser frequency is

fL = 2.99792458 × 108

1.053 × 10−6 = 2.8470 × 1014 s−1. (50)

The luminous bridge denominator is

hcfL = hc2

λL
= 5.6587 × 10−11 J m s−1. (51)

The QMU result is therefore

qpmdT = 0.9785 me/eemax
2

5.6587 × 10−11 J m s−1 . (52)

Using eemax
2 = angmCd and angm = h, the same row may be written symbolically as

qpmdT = 0.9785 me
angm2Cd cfL

= 0.9785 meλL

angm2Cd c2 . (53)

Equivalently, substituting mchg = memcaf,

qpmdT = 0.9785 mchg
hcfL

. (54)

This row illustrates the intended use of qpmdT : the experiment supplies Eh and λL; QMU supplies
temp, ligt, eemax

2, mcaf, and mchg.

Data and Supporting Files

The Zenodo archive associated with this paper includes the supporting computational files used for
the empirical demonstration. These files include the processed laser–solid dataset with added QMU
columns, the spreadsheet analysis workbook, generated summary files, and any auxiliary figures
or diagnostic plots used during evaluation. The source experimental data are derived from the
published laser–solid hot-electron temperature compilation of Rusby et al. [Rusby et al., 2024]; the
added columns provide QMU reinterpretations and row-wise computations of

Θe = Eh

mec2 , q∗
T = ΘeλL, ILλ2

L.

These supporting files are provided to make the qpmd demonstration reproducible and to allow
independent comparison of conventional and QMU-transformed coordinates.
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