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Abstract

A recent Nature Physics report observes coherent emission modes in photoexcited, structurally
chiral tellurium whose amplitudes grow in time under magnetic bias and whose field-odd
component isolates a magneto–chiral response [Huang et al., 2026]. The authors model the
effect with a constitutive law j = σEE + σM B, where the magneto–chiral conductivity σM (ω)
enables an amplifying polariton branch when coupled to an infrared-active oscillator. This note
rewrites the key transport prefactor in Quantum Measurement Units (QMU) and interprets the
gain condition as a ledger-allowed conversion between Aether rotational structure and torsional
closure geometry. In QMU form, the magneto–chiral scale is proportional to (curl/λC) times
a dimensionless non-equilibrium chemical imbalance, making the observed instability a direct
experimental handle on handed, torsion-gated electromagnetic propagation.

1 Context and aim

Huang et al. report signatures of a dynamic magneto–chiral instability in elemental tellurium (Te), a
structurally chiral crystal, using time-domain emission spectroscopy after transient photoexcitation
[Huang et al., 2026]. Their key experimental signature is a coherent emission component whose
field-odd part contains discrete oscillatory modes with envelopes that require positive growth
exponents to fit, implying time-amplified electromagnetic response.

This note has three aims:

1. state the observed gain pathway as a ledger-allowed coupling between rotational and torsional
primitives gated by chirality;

2. rewrite the magneto–chiral transport scale into QMU primitives (eliminating ℏ and isolating
the curl/λC dependence);

3. extract falsifiable discriminators (handedness reversal, resonator engineering, anisotropy
mapping) and an explicitly dimensionless QMU onset inequality suitable for cross-material
comparison.

The intended contribution is not a re-derivation of the spectroscopy, but a recasting that makes the
same phenomenon readable as a torsion-gated amplification channel within the APM/QMU ledger.

2 Observed phenomenology as a ledger statement

The Nature Physics work attributes the growth to electromagnetic waves interacting with infrared-
active oscillators of acceptor states, producing an amplifying polariton under non-equilibrium
conditions [Huang et al., 2026]. In APM terms, this is naturally parsed as:

• a handed medium gate (structural chirality) that permits a pseudoscalar coupling channel;
• a non-equilibrium store (photoexcited carrier distribution) that supplies available free energy;

and
• a phase-memory element (localized IR-active acceptor oscillator) that enables coherent accu-

mulation into a narrowband growing mode rather than a transient impulse.

The instability threshold is therefore not an abstract field-theory artifact: it is a concrete condition
for negative effective damping in a chiral, driven solid-state Aether lattice.
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3 Constitutive model and QMU rewrite

The reported model may be summarized (in frequency space) by

j(ω, k) = σE(ω) E(ω, k) + σM (ω) B(ω, k), (1)

with a magneto–chiral conductivity chosen in the form [Huang et al., 2026]

σM (ω) = e2

4π2ℏ2

[
µDC + µAC

ωτ

ωτ + i

]
. (2)

Here µDC and µAC represent non-equilibrium chemical imbalance scales (DC and AC components),
and τ is a relaxation time.

3.1 Eliminating ℏ in QMU primitives

Using the QMU identities

Fq λC = c, h = me Fq λC
2, ℏ = h

2π
= me Fq λC

2

2π
,

we obtain the exact rewrite
e2

4π2ℏ2 = e2

me2 Fq
2 λC

4 . (3)

Therefore,

σM (ω) = e2

me2 Fq
2 λC

4

[
µDC + µAC

ωτ

ωτ + i

]
. (4)

3.2 Dimensionless chemical imbalance and the curl scale

Define the QMU energy scale

Eq := me(FqλC)2 = me Fq
2 λC

2, µ∗ := µ

Eq
,

so that µDC = Eqµ∗
DC and µAC = Eqµ∗

AC . Then Eq. (4) becomes

σM (ω) = e2

me λC
2

[
µ∗

DC + µ∗
AC

ωτ

ωτ + i

]
. (5)

Now use the QMU magnetic charge base eemax
2 := e2/(8πα) and the torsional primitive Thomson

[2025]

curl := eemax
2

me λC
,

so that
e2

me λC
2 = 8πα

eemax
2

me λC
2 = 8πα

curl
λC

. (6)

Substituting Eq. (6) into Eq. (5) yields the compact ledger-facing scale law:

σM (ω) = 8πα
curl
λC

[
µ∗

DC + µ∗
AC

ωτ

ωτ + i

]
. (7)
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APM interpretation of Eq. (7). The magneto–chiral response amplitude is a handedness-
weighted torsion-gradient coupling proportional to (curl/λC), modulated by a dimensionless non-
equilibrium chemical imbalance and a causal relaxation factor. In ledger language: chirality opens
the channel, curl sets the torsional coupling strength, and µ∗ provides the available non-equilibrium
drive.

4 Ledger-first view of gain and the amplifying polariton

The Nature Physics model attributes growth to an instability in the coupled Maxwell–matter
system when electromagnetic waves interact with an infrared-active acceptor oscillator, producing
an amplifying polariton branch [Huang et al., 2026]. Within APM, a clean ledger description is:

• Propagation decomposition. Ledger One fixes the electromagnetic propagation constant
as

Au · curl = Fq
2 λC

2,

decomposing the propagation geometry into rotational (Au) and torsional (curl) factors.
• Chiral gate. Structural chirality provides a pseudoscalar selector, permitting a constitutive

current parallel to B (a rotational field proxy) rather than only to E.
• Resonant storage and return. The acceptor oscillator functions as a localized ledger

resonator that stores and returns torsional/rotational structure with phase memory, enabling
coherent accumulation.

• Negative damping condition. When the effective work per cycle delivered through the
magneto–chiral channel exceeds dissipative loss, the relevant eigenmode acquires ℑ(ω) > 0
and grows. In APM terms, the sign of the closure balance flips: torsional closure becomes an
amplifier rather than a sink.

4.1 A QMU-scaled onset criterion (dimensionless gain functional)

The reported instability corresponds to an eigenmode with ℑ(ω) > 0 in the coupled Maxwell–matter
system [Huang et al., 2026]. In APM terms, the sign of the closure balance flips: torsional closure
becomes an amplifier rather than a sink. For experimental use, it is helpful to isolate a dimensionless
onset condition.

Write the magneto–chiral scale in the QMU form already obtained,

σM (ω) = 8πα
curl
λC

[
µ∗

DC + µ∗
AC

ωτ

ωτ + i

]
,

and define the dimensionless material–drive factor

ΞM (ω) := |· · · | (dimensionless available drive).
∣∣∣∣µ∗

DC + µ∗
AC

ωτ

ωτ + i

∣∣∣∣ . (8)

In ledger terms, ΞM (ω) is the available non-equilibrium drive seen by the magneto–chiral channel at
frequency ω. The split into µ∗

DC and µ∗
AC separates (i) a quasi-static stored imbalance that exists

independent of the probing cycle from (ii) a dynamically addressable component that participates
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in coherent exchange with the field. The relaxation factor (ωτ)/(ωτ + i) is then read as a ledger-
accessibility gate: for ωτ ≪ 1 the drive cannot follow the cycle and contributes weakly, while for
ωτ ≫ 1 the dynamic store is effectively phase-locked and becomes fully available to the mode.

Then the magnitude of the magneto–chiral coupling is controlled by

|σM (ω)| ∝ curl
λC

ΞM (ω), (9)

up to the universal prefactor 8πα.

Let Γ(ω) denote the net dissipative rate of the relevant polaritonic branch (including oscillator
damping and radiative loss). A minimal dimensionless onset inequality may then be stated as

G(ω, k) := 8πα

Γ∗(ω)
curl
λC

ΞM (ω) P∗(ω, k) > 1, (10)

where Γ∗(ω) := Γ(ω)/Fq and P∗(ω, k) is a dimensionless propagation/overlap factor determined
by the Maxwell mode structure in the chiral medium (e.g., the degree to which the mode samples
the j ∥ B channel). Equation (10) is intentionally general: it identifies the QMU primitives and
separates universal scaling (curl/λC)ΞM from mode-specific overlap and damping.

A practical extension is to note that ΞM (ω) is not expected to grow without bound. In APM
terms, the non-equilibrium store corresponds to a finite ledger imbalance density sustained by the
driven carrier population and the resonant impurity subsystem. When that store is depleted on
the cycle timescale (or when dissipation increases so that Γ∗ rises), the inequality (10) is driven
back toward equality and gain saturates. Experimentally, this predicts a turn-over of the extracted
growth exponent γ∗ with increasing pump fluence once the accessible store (set by carrier density,
impurity density, and relaxation pathways) is exhausted.

This formulation yields a clean cross-material prediction: holding mode structure and damping
fixed, the instability threshold scales inversely with curl/λC and with the non-equilibrium drive
magnitude ΞM .

4.2 Natural nondimensionalization in QMU

For analysis and comparison across materials, define the dimensionless scalings

ω∗ := ω

Fq
, t∗ := t Fq, k∗ := k λC , τ∗ := τ Fq.

Then the relaxation factor becomes (ωτ)/(ωτ + i) = (ω∗τ∗)/(ω∗τ∗ + i), and all growth/decay
exponents may be reported in dimensionless form as γ∗ := γ/Fq.

5 APM-forward experimental discriminators

The Nature Physics report establishes the existence of a magneto–chiral gain pathway in a chiral
solid [Huang et al., 2026]. The APM/QMU recasting is only useful to the extent that it sharpens
experimental discriminators. The following tests isolate the ledger elements that control Eq. (10): the
handed pseudoscalar gate (chirality), the resonant phase-memory element (acceptor/IR oscillator),
and the directional texture (anisotropy) of the torsion-gated coupling.
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5.1 Enantiomorph sign flip (handedness reversal)

Because the coupling is pseudoscalar (handedness-gated), swapping crystal handedness should invert
the sign of the magneto–chiral channel while preserving oddness under B 7→ −B. Operationally, the
antisymmetrized (field-odd) emission component attributed to σM should reverse under enantiomorph
reversal at fixed drive protocol. This is a high-leverage falsifier: it distinguishes a geometric handed
gate from explanations that do not track intrinsic lattice chirality.

5.2 Oscillator engineering (acceptor density and damping control)

Because the instability is mediated by an infrared-active acceptor oscillator in the reported model
[Huang et al., 2026], APM predicts that:

• the gain bandwidth and threshold are controlled by the oscillator density (resonator count per
ledger volume), and

• the growth exponent γ∗ decreases monotonically with increased damping pathways (phonon
coupling, disorder, carrier scattering), until amplification vanishes.

This is a direct, falsifiable mapping of “phase-memory strength” to the persistence of a torsion-gated
growth mode. In the gain-functional language Eq. (10), these interventions primarily tune Γ∗ and
P∗ while leaving the universal scaling (curl/λC)ΞM as the material primitive.

5.3 Anisotropy mapping as a curl-texture probe

The magneto–chiral conductivity is tensorial under crystal symmetry. APM predicts that its
principal components correspond to directional “curl texture” in the lattice Aether geometry. A
systematic orientation study thus becomes a calibrated probe of directional torsional closure in a
chiral semiconductor.

6 Conclusion

Dynamic magneto–chiral instability in photoexcited tellurium provides a clean solid-state realization
of a handed, non-equilibrium electromagnetic gain mechanism [Huang et al., 2026]. In QMU form,
the magneto–chiral scale collapses to

σM (ω) ∝ curl
λC

× (dimensionless drive),

identifying curl as the natural torsional primitive governing the strength of the chiral gain channel.
In the dimensionless onset form Eq. (10), this separation makes cross-material comparison explicit:
universal torsional scaling enters through (curl/λC)ΞM , while material-specific mode structure and
loss enter through P∗ and Γ∗. This makes chiral Te and related materials a practical laboratory for
ledger-facing measurements of torsion-gated propagation, with immediate falsifiers via enantiomorph
reversal and oscillator engineering.
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