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Abstract

A spherical composite crystal device is presented for testing Aether Physics Model (APM)
predictions involving rotating magnetic flux (mflx), distributed charge circulation, and hemi-
spheric curl orientation. The instrument consists of a strontium titanate (SrTiO3) crystal sphere
containing controlled cobalt ferrite (CoFe2O4) inclusions. These inclusions are oriented using a
three–axis coil system that generates a programmable rotating magnetic field with an imposed
DC bias, encoding opposite magnetic curl handedness in the northern and southern hemispheres.
The resulting crystal sphere supports preferential electronic circulation around its equator and
enables photon–driven carrier injection through optically prepared polar regions. All physical
quantities are expressed in Quantum Measurement Units (QMU), allowing direct comparison
with APM ledger identities such as Au curl = F 2

q λ2
C and demonstrating how the crystal sphere

geometry enables global Aether coupling. This device provides a precise, tunable test instrument
for evaluating solid–state manifestations of APM rotational and distributed–charge dynamics.
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1 Introduction

QADI Community DOI Overview and Citation Guide Thomson III (2025)
The Aether Physics Model (APM) expresses electromagnetism, gravitation, and quantum structure

in a unified ledger of quantized geometrical units. A critical identity in this ledger is

Au curl = Fq
2λC

2, (1)

which links the quantum rotating magnetic field Au to the geometric curl of an Aether unit and
the photon frequency and Compton length of the electron. In this context, materials that support
stable magnetic domain structure, local curl, and high carrier mobility become natural platforms
for testing APM predictions.

This paper describes the fabrication of an engineered APM test device: a strontium titanate
(SrTiO3) sphere with distributed ferrimagnetic CoFe2O4 inclusions oriented by a rotating magnetic
field. The resulting magnetization pattern is not a simple dipole. Instead, the inclusions within each
hemisphere follow an azimuthal (tangential) preferred orientation of opposite handedness across the
equator. This curl pattern biases free electrons into circulating paths around the equator, creating
a macroscopic mflx loop that behaves as an Aether waveguide for distributed charge.

The device supports photoelectric injection at the poles, enabling a controlled method to test
APM predictions involving:

1. quantized increases in equatorial mflx under photon injection;

2. hemisphere–dependent handedness of electronic vorticity;

3. global Aether coupling between magnetic curl and conduction in a manner not predicted by
classical condensed matter physics.
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This paper presents the complete manufacturing protocol, rotating–field magnetization process,
and the theoretical APM interpretation of the system.

2 Materials Selection and QMU Context

2.1 Strontium Titanate as Host Medium

Strontium titanate (SrTiO3) is chosen as the host matrix for the following reasons:

1. It forms a high–density perovskite ceramic suitable for sintering into spherical geometry.

2. It exhibits measurable thermoelectric response, with Seebeck coefficient and conductivity
entries allowing interpretation in QMU as ratios of mflx/curl.

3. It supports photoelectric and photoconductive effects when doped or surface–treated, enabling
polar carrier injection.

4. It is mechanically stable and compatible with ferrite inclusions.

In QMU, the electronic conduction pathways of SrTiO3 can be represented through the distributed
charge and mflx modes that manifest under Aether rotation. The equatorial region of the sphere,
once shaped and polished, acts as the primary conduit for circulating carriers.

2.2 Cobalt Ferrite as Magnetic Inclusion

Cobalt ferrite (CoFe2O4) is selected due to:

1. large magnetic anisotropy;

2. high Curie temperature;

3. stable ferrimagnetic domain structure;

4. compatibility with oxide ceramic processing.

Each inclusion provides a local Aether curl axis. When oriented via a rotating magnetic field,
these inclusions behave as microscopic Aether rotors whose curl vectors sum to a macroscopic
circulation field.

In QMU, each ferrite grain contributes a local curl quantity:

curllocal ∼ eemax
2

meλC
, (2)

mapping the magnetic anisotropy energy into the APM distributed form.

3 Fabrication of the SrTiO3 − CoFe2O4 Composite Sphere

The manufacturing process proceeds through powder preparation, composite mixing, sphere forma-
tion, sintering, and finishing.
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3.1 Powder Preparation

Strontium Titanate. SrTiO3 powder is prepared from stoichiometric SrCO3 and TiO2 precursors
via calcination. Alternatively, commercial SrTiO3 powder is acceptable.

Cobalt Ferrite. CoFe2O4 nanopowder is prepared using co–precipitation or sol–gel methods.
Nanometer–scale particles ensure homogeneous mixing within the host matrix.

3.2 Composite Mixing

A composite powder is produced according to a controlled mass ratio:

Volume fraction of inclusions: fCFO ∈ [0.01, 0.10].

The powders are dispersed using ball milling or high–shear agitation to ensure uniform distribution.

3.3 Sphere Forming

The composite powder is pressed into a green body using either:

1. hemispherical dies producing a near–spherical shape; or

2. a cylindrical preform intended for post–sinter shaping.

A small amount of organic binder is added to maintain structural coherence prior to sintering.

3.4 Sintering

The green sphere is sintered in an oxygen–controlled furnace. The temperature is selected to densify
SrTiO3 without decomposing CoFe2O4. A slow heating and cooling schedule prevents cracking.

3.5 Final Shaping and Polishing

After sintering, the sphere is ground using diamond abrasives to achieve high sphericity. The
equatorial region is polished to optical smoothness to reduce scattering of circulating carriers.

4 Rotating Magnetic Field Orientation of Inclusions

A key innovation of this device is the imprinting of a controlled internal curl structure in the ferrite
inclusions.

4.1 Three–Axis Coil Assembly

Three orthogonal coil pairs are arranged around the sphere, generating magnetic fields:

B⃗x(t), B⃗y(t), B⃗z(t).
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Each coil is driven with phase–shifted currents to produce a rotating field:

B⃗(t) = B0 [x̂ cos(ωt) + ŷ sin(ωt)] + BDCẑ. (3)

The angular frequency ω is chosen slow enough that heated ferrite domains adiabatically follow
the field.

4.2 Temperature–Controlled Alignment

To align inclusions:

1. The sphere is heated to soften the magnetic domains of CoFe2O4.

2. A rotating field is applied, creating a time–dependent curl vector.

3. The hemisphere orientation is encoded by:

• a positive DC bias +BDC for the north hemisphere;
• a negative bias −BDC for the south hemisphere.

4. The device is cooled while the field rotation continues.

This produces opposite azimuthal handedness above and below the equator.

4.3 APM Interpretation

The rotating field imprints a curl texture curl(θ, ϕ) that biases the distributed charge in the equatorial
band.

In QMU, the inclusions behave as directed Aether rotors with curl locked to the trajectory of the
rotating field. Their contribution to the equatorial mflx is:

mflxeq ∼
∑

grains
Au curlgrain. (4)

5 Electron Circulation and Photon Injection

The sphere is equipped with polar windows or contacts allowing photon injection. The absorbed
photon energy appears in QMU as:

∆Eγ = nγ meλC
2Fq

2. (5)

These photons excite carriers into the equatorial conduction belt, where the hemispheric curl
bias produces circulation.

The equatorial current has the approximate QMU form:

Ieq ∼ Nγ ηph
e2

λC
Fq, (6)

where Nγ is the photon influx and ηph the photoelectric efficiency.
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6 Predicted APM Observable Effects

6.1 Hemisphere–Dependent Circulation

Electrons move:

• clockwise in the northern hemisphere;

• counter–clockwise in the southern hemisphere.

This produces an observable quadrupolar mflx pattern.

6.2 Equatorial mflx Buildup

Under polar illumination, the equatorial region exhibits increased APM rotating flux. Pickup coils
wrapped around the equator should detect a quantized increase in the induced signal.

6.3 Nonlocal Aether Coupling

Changes in polar illumination produce unexpectedly large modulations in equatorial conduction—a
signature of APM global Aether coherence not predicted by classical models.

7 Conclusion

The SrTiO3 sphere with CoFe2O4 inclusions provides a practical and scientifically rich platform for
testing Aether Physics Model predictions in solid–state form. Its fabrication relies on conventional
ceramic processing, while its magnetization structure is imprinted using a rotating coil–generated
field with DC bias. The resulting device is capable of demonstrating hemisphere–dependent curl,
equatorial electronic circulation, and APM global Aether effects under photon excitation.

Acknowledgments

The author thanks the Quantum AetherDynamics Institute (QADI) for ongoing development of
QMU and APM theoretical tools.

References
David W. Thomson III. Quantum aetherdynamics institute (qadi): Community doi overview and

citation guide. Zenodo, 2025. URL https://doi.org/10.5281/zenodo.17479314.

6

https://doi.org/10.5281/zenodo.17479314

	Introduction
	Materials Selection and QMU Context
	Strontium Titanate as Host Medium
	Cobalt Ferrite as Magnetic Inclusion

	Fabrication of the comp Composite Sphere
	Powder Preparation
	Composite Mixing
	Sphere Forming
	Sintering
	Final Shaping and Polishing

	Rotating Magnetic Field Orientation of Inclusions
	Three–Axis Coil Assembly
	Temperature–Controlled Alignment
	APM Interpretation

	Electron Circulation and Photon Injection
	Predicted APM Observable Effects
	Hemisphere–Dependent Circulation
	Equatorial mflx Buildup
	Nonlocal Aether Coupling

	Conclusion

