Section 3: Emergent Properties of Particles in GPT

The fundamental characteristics of particles, such as mass, spin, and charge, which are often postulated in
other theories, emerge in GPT as intrinsic properties of the geometry, topology, and dynamics of phase
vortices.

3.1 Mass:

¢ Origin: In GPT, mass is not an inherent property of a point particle but arises as an integral measure of
the interaction between a phase vortex and the surrounding phase background. This interaction can be
conceptualized as inertia—the resistance of the vortex's structure to changes in its state of motion.
Alternatively, mass can be viewed as the energy "trapped" or localized within the stable, self-sustaining
configuration of the vortex. In essence, mass is a manifestation of the energy required to maintain the
vortex's specific phase structure against the equilibrium tension of the background.

+ Relation to Radius: A key prediction of GPT is the inverse relationship between the mass of a particle

(vortex) and its characteristic phase radius R. This relationship can be expressed as m < ’}é’gse , Where

Kphase is the phase quantum of action (conceptually analogous to and dimensionally equivalent to

Planck's constant, 71, and derived within GPT from the fundamental properties of phase cycles), and ¢ is

the speed of light. This implies that more massive particles correspond to more compact phase vortices,
and vice-versa. This is analogous to the Compton wavelength relationship but is derived here from the
structural properties of the phase vortex itself. The stability of the phase pattern is thus related to its mass.

3.2 Spin:

e Origin: Spin is interpreted in GPT not as an abstract quantum number but as a direct consequence of the
topology and the dynamics of phase circulation within the vortex. It is an intrinsic angular momentum
arising from the self-confined, light-like motion of the phase components that constitute the vortex.

e Quantization: The quantization of spin (observed as discrete values such as 0, é, I, ... in units of Kphase
or 1) emerges naturally from the requirement that only certain topological configurations of closed phase

trajectories are stable. The condition for phase coherence, Sﬁ d¢ = 2zn (where n is an integer, the
winding number), dictates that only discrete modes of phase circulation can persist.

e Spin 1/2: The prevalent spin-1/2 characteristic of fermions (like electrons and protons) is associated with
a more complex topology, such as that of a torus or a Mdbius strip. Such topologies inherently possess a
47-rotational symmetry for the phase to return to its original state, as opposed to the 2z-symmetry of
simpler (spin-1) structures. This specific topological feature is crucial for the stability of these fundamental
matter particles.

3.3 Charge (gynase):

¢ Origin: Electric charge in GPT is not a fundamental, added property but an emergent characteristic
reflecting a stable asymmetry or a preferred orientation of the internal phase flow within a vortex. A
negative charge corresponds conventionally to a net phase flow "inward" (converging towards the vortex
center or axis), while a positive charge corresponds to a net phase flow "outward" (diverging from the
vortex center or axis).

+ Topological Basis and Quantization: The quantization of charge is a natural consequence of its
topological origin. If the net charge g,4se is directly proportional to, or determined by, a topological
winding number n (derived from 95 d¢ = 2xn), which must be an integer (n = 0,+1,42, ...), then charge
itself must be quantized. The existence of an elementary charge e implies the existence of a minimal,

stable, non-zero winding number (likely n = %1) for the phase vortices corresponding to fundamental
charged particles like electrons and positrons.

+ Charge Conservation: The law of charge conservation also finds a topological basis. Topological
invariants, such as the winding number 7, are conserved under continuous deformations of the system. To

change n, the topology of the vortex itself must be fundamentally altered (e.g., "torn" or completely
restructured). This implies that the net topological charge (and thus electric charge) in an isolated system
remains constant. Particles can only be created or annihilated in pairs with opposite 7 (and thus opposite
charges) to preserve the total topological charge.

» Stabilization by Spin Topology: The specific topology associated with spin-1/2 particles is considered
necessary to stabilize this directional asymmetry of the phase flow. This provides a deep connection



between a particle's spin and its ability to carry a stable charge.

Neutral Particles: Particles that are electrically neutral, such as the photon or the neutron, either possess
an internally symmetric phase flow structure where "inward" and "outward" components are perfectly
balanced, or their constituent phase flows are compensated in such a way that no net external asymmetry
is manifested. For instance, the neutron, despite being neutral, has a magnetic moment, suggesting a
complex internal (but globally compensated) charge distribution or phase flow.



