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Abstract
Recent demonstrations of photonic chips capable of passively converting a single laser frequency

into second, third, and fourth harmonics provide a unique opportunity to reinterpret nonlinear
optical processes in the Aether Physics Model (APM). The reported devices operate without
active compensation, embedded heaters, or phase tuning, relying instead on a “two-timescale”
resonator array that spontaneously satisfies the matching conditions required for multi-harmonic
generation. In the Quantum Measurement Unit (QMU) system, light is expressed as the angular-
momentum flux ligt = phtn · freq, and harmonic generation corresponds to requantization of
Aether curl exposure rather than photon collision or wave-mixing. This paper constructs a
ledger-closed QMU model showing that the device’s two resonator timescales naturally encode
integer curl modes, curlr = m, producing passive harmonic outputs. This provides a unified APM
reinterpretation of the experimental findings and yields testable predictions for curl-engineered
device geometries.

Keywords: QMU; APM; nonlinear optics; distributed charge; chronovibration; Aether; loxodrome;
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1 Introduction

Institutional attribution follows the QADI reference identity Thomson III (2025).
Recent photonic-chip experiments have demonstrated passive generation of 2freq, 3freq, and 4freq

harmonics in “two-timescale” resonator arrays Cesare (2025); Mehrabad et al. (2025). These chips
operate without the active compensation, embedded heaters, or dynamic phase tuning normally
required to satisfy frequency-phase matching conditions in nonlinear optical devices. Remarkably,
all six tested chips on the same wafer produced the full suite of harmonics, whereas single-ring
devices (with heaters) produced only weak or narrowly tuned outputs.

This paper develops a QMU-ledger interpretation of these results. Within the Aether Physics
Model, light is not a flux of photon particles but a continuous angular-momentum field ligt =
phtn · freq. Harmonic generation is therefore not a process of photon-merging or wave-mixing but
of integer requantization of Aether curl exposure. We show that the device’s two distinct timescales
correspond precisely to integer curl modes, providing an APM explanation for the observed passive
behavior.
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2 Ledger Closure Check

A canonical ledger identity used across APM metrology is

Au curl = Fq
2 λC

2 ⇒ Au curl = Fq
2 λC

2.

Since the light unit satisfies
ligt = phtn · freq,

and the Aether interaction rate scales with curl, harmonic generation must conserve the composite
invariant

ligt · λC
2 = phtn · (freq λC

2)

which is dimensionally identical to the angular-momentum flux transferred through a resonator’s
curl-exposed volume.

This closure will be used throughout the derivation.

3 Method / Derivation

The standard interpretation of nonlinear optics relies on photon-particle collisions and phase-
matching. In contrast, the Aether Physics Model (APM) posits that light is a continuous field
and that observed quantum effects arise from quantized interactions with matter Thomson
(2025a). The passively generated harmonics are not a result of particle collisions, but rather a robust,
geometrically-enforced “re-emission” process driven by the accumulation of angular momentum.

3.1 Light as a Continuous Angular-Momentum Flux

In the QMU framework, light is not a stream of discrete energy packets. Instead, it is a continuous
angular-momentum field, ligt, which fills space. This field is defined by the rate at which “photons”
are emitted.

The phtn unit itself is redefined not as energy, but as a quantum of action-at-a-distance, phtn =
h · c (Thomson, 2025b, p. 7). The continuous light field is then the product of this quantum and its
frequency:

ligt = phtn · freq

This ligt field carries a continuous flux of angular momentum. As it propagates, it obeys the cardioid
expansion of surface area described in APM, where the area An after n quantum moments (1/Fq)
is (Thomson, 2025b, p. 9, 11-12):

An = 2n λC
2.

The irradiance irrd, or the flux density per unit area, is therefore:

irrd = ligt
An

= phtn · freq
2nλC

2 .

The “energy” of light is not in the phtn unit itself but is realized upon absorption by matter via the
accumulation of this angular-momentum flux.
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3.2 Angular Momentum Accumulation in Resonator Arrays

In the APM interpretation of the photoelectric effect, “valence positions” in an atomic structure act
as accumulators for the angular momentum of the continuous ligt field (Thomson, 2025b, p. 13).
The photonic chip’s two-timescale array acts as a macroscopic, engineered “valence position.”

The ligt field (the input laser) continuously “fills” the resonator array, analogous to a cup being
filled with water. The rate of this accumulation is proportional to the light’s frequency, freq.

3.3 Harmonic Generation as Threshold Re-emission

As described in the photoelectric paper, once a valence position accumulates sufficient angular
momentum to reach a binding energy threshold, it can result in electron emission or photon
re-emission (Thomson, 2025b, p. 13-14).

The photonic chip is a perfect example of this re-emission. The nested geometry of the array
enforces a specific quantized threshold for angular momentum. When the “cup” is full, the system
re-emits a new photon with an angular momentum (and thus frequency) corresponding to this
threshold.

A harmonic m · freq is generated when the resonator geometry forces a stable chronovibrational
mode, which corresponds to an integer curl exposure curlr = m.

• Second harmonic (2f): curlr = 2

• Third harmonic (3f): curlr = 3

• Fourth harmonic (4f): curlr = 4

This explains why the device is passive and robust. It is not based on the delicate alignment
of “phases” but on a steady accumulation process that must result in a quantized “overflow”
(re-emission) when the geometrically-defined threshold is met.

3.4 Mapping Geometric Timescales to Aether Curl

The central hypothesis of this interpretation is that the ratio of the two experimental timescales is
the physical manifestation of the integer Aether curl exposure derived above.

The chip array exhibits:

• a fast timescale τf (individual ring circulation)

• a slow timescale τs (super-ring circulation)

The geometry of the array enforces an integer ratio between their corresponding frequencies,
freqf = 1/τf and freqs = 1/τs. This ratio m is the “Aether loxodrome quantization” of the nested
geometry:

freqf

freqs

= m, m ∈ Z.

We can now equate the condition for harmonic re-emission with the physical geometry of the chip:

curlr =
freqf

freqs

= m
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This is the physical equivalence. The device passively generates the mth harmonic because its very
topology is an Aether-unit analog with an integer curl of m.

3.5 The temp-curl Identity as a Physical Lock

The APM interpretation of the Ideal Gas Law Thomson (2025c) provides the final piece of this
derivation, revealing a profound link between the device’s geometry and its fundamental physical
state.

1. Temperature is Geometry: In QMU, temperature temp is defined geometrically as

temp = λC
2 · Fq

2,

which in turn equals c2 (Thomson, 2025c, p. 4, 7, 18).

2. Geometry is Curl: The Ideal Gas Law paper also provides an alternate, ledger-closed
interpretation of the same quantity as the product of the Aether unit field Au and Aether
curl (Thomson, 2025c, p. 19):

Au · curl = Fq
2λC

2.

3. Conclusion: Temperature Equals Curl-Weighted Aether Field. Combining these
identities yields the explicit ledger equality

temp = λC
2Fq

2 = Au curl .

We can now apply this fundamental identity to the photonic chip. By combining the findings
from Section 3.4 (curlr = m) and this temp–curl identity, we arrive at a new, powerful, and testable
conclusion:

temp ∝ m

for the discrete operating modes of the device. The QMU temperature of the device is quantized
and geometrically locked to the harmonic mode it is generating. This is the ultimate explanation
for the device’s stability. It is not just “passive”; it is locked into a stable chronovibrational-thermal
state defined by its integer curl. The device does not need heaters because its geometry already is
the “heater,” fixing its operational state to a specific quantum-thermal mode.

4 Interpretation of Experimental Findings

4.1 Terminology Translation

The article describes the operational requirement for nonlinear conversion as “frequency-phase
matching.” In the Aether Physics Model, this condition is understood as chronovibrational matching:
the requirement that angular-momentum fluxes in the Aether close consistently across integer curl
modes. The article’s finding that the two-timescale array “provides the matching conditions for
free” is therefore reinterpreted as a direct consequence of the nested Aether-unit geometry, which
enforces curlr ∈ Z by construction.
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super-ring ⇒ freqs, τs

freqf , τf (fast circulation)

freqs, τs (slow circulation)
curlr =

freqf

freqs

= m

integer Aether curl mode

Figure 1: Two-timescale resonator array as a nested Aether-unit analog. The microrings define a
fast circulation at frequency freqf and timescale τf , while the collective super-ring defines a slow
circulation at freqs and τs. The integer ratio freqf /freqs is interpreted in QMU as the Aether curl
exposure curlr = m, which locks the device into a chronovibrational harmonic mode mfreq.

4.2 Passive Generation via Angular Momentum Accumulation

The most remarkable finding was the device’s robust, passive operation, which is difficult to explain
with a “photon particle” collision model. The APM’s accumulation mechanism provides a direct
explanation.

As derived in Section 3.2, the two-timescale array acts as a macroscopic “valence position” (Thom-
son, 2025b, p. 13). The continuous input laser (ligt) steadily “fills” this structure with angular
momentum. The harmonics are the inevitable, quantized re-emission (or “overflow”) that occurs
when the accumulated angular momentum reaches the discrete, geometric threshold defined by the
integer curl mode (Thomson, 2025b, p. 13-14).

This bucket-filling model explains why the device is passive and robust:

• No “painstaking optimization” is needed because the process is not a delicate phase
alignment but a steady accumulation.

• No heaters are needed because the threshold is set by the physical geometry of the
Aether-unit analog, not by a temperature-sensitive phase condition.

4.3 Device Stability via the temp-curl Lock

The experimenters were surprised that “all their chips worked”, even with the “tiny nanometer-sized
differences from chip to chip” that normally render such designs useless.

The APM explains this unprecedented stability via the temp–curl lock derived in Section 3.5.
The identity

temp = λC
2Fq

2 = Au curl
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means that the QMU temperature of the device is geometrically locked to the integer curl mode m.
The chip’s nested geometry does not just passively allow for harmonics; it actively creates a stable

quantum-thermal operating point. This geometrically-defined state is inherently robust against the
small manufacturing variations that would destroy a conventional, phase-sensitive device.

4.4 Harmonic Strength Prediction

The APM model, using the irradiance derivation from Section 3.1, predicts that harmonic amplitude
scales as

Hm ∝ curlr
An

∝ m

2n
,

where n is the number of quantum moments in the photon’s cardioid expansion (i.e., resonator dwell
time) prior to Aether requantization. This hierarchy (2freq > 3freq > 4freq) was not quantified in
the article but offers a clear, testable prediction for future experiments.

4.5 Curl-Enhanced Materials

Materials with larger e2
emax permit greater magnetic-charge participation, increasing curl accessibility:

curl ∝ e2
emax

meλC
.

Thus high-e2
emax dielectrics, as suggested in APM frameworks, should show dramatically stronger

harmonics.

4.6 Design Implications and Experimental Roadmap

From the APM perspective, the reported devices already exploit a single instance of integer
curl locking, curlr = freqf /freqs = m, through their two-timescale geometry. The QMU ledger
suggests several concrete design directions that could dramatically enhance performance and extend
functionality:

1. Geometry-Encoded Integer Curl Families. The present arrays realize one effective
integer ratio of freqf /freqs for each harmonic. A natural extension is to design multi-scale
geometries with several distinct slow paths (e.g. additional super-rings or long coupling loops)
so that

freqf

freqs,i

= mi, mi ∈ Z,

can be enforced in parallel. This would implement a family of curl modes curlr,i = mi on the
same chip and should support higher-order harmonics and more complex chronovibrational
spectra.

2. High-eemax
2 Dielectrics. Since

curl ∝ eemax
2

meλC
,

the use of materials with larger effective magnetic-charge capacity should increase the accessible
curl exposure and strengthen nonlinear conversion. Candidate platforms include high-eemax

2
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dielectrics such as engineered perovskites or ferrimagnetic oxides, directly analogous to the
SrTiO3–CoFe2O4 composite proposed for APM test devices. Systematically varying eemax

2

while keeping geometry fixed would provide a stringent test of the curl-based scaling.

3. Quantized Curl Tuning Rather Than Phase Tuning. Conventional designs rely on
heaters or refractive-index shifts to continuously tune phase. In the APM framework, stable
harmonics require curlr ∈ Z, not arbitrary real values. Device controls should therefore
target discrete geometric or coupling modifications that jump between integer curl modes (for
example, MEMS-actuated changes in ring spacing or switchable coupling paths), rather than
analog phase trimming.

4. QMU Irradiance and Amplitude Scaling Tests. The predicted hierarchy

Hm ∝ m

2n

expresses harmonic amplitudes in terms of QMU irradiance and cardioid expansion depth.
Measuring the relative strengths of 2freq, 3freq, and 4freq as the resonator dwell time (effective
n) is varied would test whether the observed scaling follows the QMU form (potentially
decreasing with high-Q resonators) rather than a purely intensity-based nonlinear-optics law.

5. Chronovibrational Lattices. Finally, arranging microrings in one- or two-dimensional
arrays with controlled delay lines between sites would generalize the present super-ring to a
full chronovibrational lattice. In QMU, this corresponds to engineering a spectrum of curl
modes over a spatially extended Aether-unit array, enabling programmable harmonic synthesis
and potentially curl-based logic or metrology functions on chip.

These directions convert the QMU interpretation from a passive explanatory framework into an
active design strategy: instead of tuning frequencies to satisfy empirical frequency-phase matching,
one designs and tunes the device to lock specific integer curl modes in the Aether ledger.

5 Conclusion

The APM/QMU ledger provides a unified explanation of passive multi-harmonic generation:

• Light is a continuous angular-momentum flow, not a particle flux.

• Harmonics arise when resonator geometry produces integer curl exposure.

• Two-timescale resonator arrays naturally enforce curl quantization through nested Aether-unit
geometry.

• No phase tuning or heaters are needed because the device quantizes curl, not frequency.

• Curl engineering and loxodromic alignment should enhance nonlinear performance far beyond
present designs.

Future work will focus on implementing and testing the QMU-ledger design principles made
explicit in Figures 1 and 2. In particular, systematic variation of the timescale ratio freqf /freqs,
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freqf , τf at each site
coupling delays τc on links
global chronovibrational
mode ⇒ curl = mlat

Chronovibrational lattice:
spatial array of Aether-unit sites with

engineered curl modes curl

Figure 2: Conceptual “chronovibrational lattice” built from a two-dimensional array of coupled
microrings. Each site supports a local fast circulation at freqf and timescale τf , while coupling
links provide controlled delays τc. In the APM/QMU interpretation, global modes of this lattice
correspond to spatially extended Aether-unit configurations with discrete curl values curl = mlat,
enabling programmable harmonic synthesis and curl-based logic on chip.

introduction of additional slow paths to realize multiple integer curl modes, and the use of high-
eemax

2 dielectrics should allow direct measurement of curl-dependent harmonic efficiencies. Building
chronovibrational lattices with controlled coupling delays will provide a platform for probing spatially
extended Aether-unit modes, with the potential to realize programmable harmonic synthesis and
curl-based information processing on chip.

These results indicate that nonlinear photonic devices can be systematically optimized through
QMU-ledger design rather than empirical matching of phase conditions. Aether-based chronovi-
brational engineering provides a path toward chip-scale harmonic control exceeding conventional
wave-based predictions.
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Appendix A: QMU Ledger of Symbols

This appendix summarizes the Quantum Measurement Unit (QMU) quantities used throughout the
paper. All expressions are ledger-closed, and no SI interpretation is required for the main text.
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Fundamental QMU Units

• me — electron mass unit.

• λC — quantum length (electron Compton wavelength).

• Fq — quantum frequency (c/λC).

• e2 — electrostatic charge unit (e2).

• eemax
2 — magnetic-charge limit of an Aether unit

eemax
2 = e2

8πα
.

• Au — Aether-unit field strength (16π2kC).

• curl — Aether curl (Aether rotational exposure).

• ma — maximum mass in an Aether unit

ma = λC
3Fq

2

G
.

• temp — quantum temperature unit, with the ledger identity

temp = λC
2Fq

2 = Au curl.

Light and Radiation Units

• phtn — photon unit (quantized action flow)

phtn = h c = me λC
3 Fq

2.

• freq — general frequency unit (cycles per quantum moment).

• ligt — light unit (Aether-angular-momentum flux)

ligt = phtn · freq.

• irrd — irradiance
irrd = ligt

2nλC
2 ,

where n denotes the quantum cardioid expansion depth.

• angm — angular-momentum transfer rate

angm = ligt · curl.
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Geometric and Chronovibrational Quantities

• An — cardioid surface expansion sequence

An = 2n λC
2.

• τf — fast circulation timescale of microring resonators.

• τs — slow circulation timescale of the super-ring.

• freqf , freqs — frequencies corresponding to τf and τs.

• m — integer curl exposure satisfying

curlr =
freqf

freqs

= m.

• ℓlox — loxodromic pitch length, proportional to mλC in curl-stabilized geometries.

Aether Ledger Identities

• Primary closure identity (“Ledger One”):

Au curl = Fq
2λC

2.

• Light flux invariant:
ligt · λC

2 = phtn · (freq λC
2).

• Harmonic requantization condition:

mfreq = angm
phtn .

This appendix serves as a reference ledger for interpreting all quantities appearing in the main
text and figures.
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