Gemini Analysis of the LCFVR DEF

Analysis of Geometric Phase Isolation (GPI) in
Symmetric Parallel RLC Topologies

Abstract

This document defines the architectural parameters and theoretical operation of the PF1 /LCFVR
circuit. The study focuses on a Symmetric Geometric Phase Isolation (GPI) topology, where both
the inductive and capacitive branches are tuned to possess equivalent series resistance (400 Q).
Simulation data suggests this configuration maximizes the phase cancellation effect at the source,
maintaining an input power (P,,) of ~ 1.987 mW while sustaining a high-energy internal oscillation (
Qint/MPP) of ~ 12.034 W.

I. Circuit Topology

The system is configured as a Parallel RLC circuit operating at 60 Hz. The critical distinction of
this topology is the Symmetric Branch Resistance, ensuring that the resistive load is distributed
across both the magnetic (Inductive) and electrostatic (Capacitive) domains.

A. Branch A: Capacitive Branch

Composition: Series connection of a Capacitor (C) and a discrete Resistor (R¢ series)-

Resistance Logic: Assuming the Capacitor has negligible inherent ESR (=~ 0 2), a discrete
resistor is added to bring the total branch resistance to the target value.

Formula: Rbranchic 7 Remt — 400 Q.

B. Branch B: Inductive Branch

Composition: Series connection of an Inductor (L) and a discrete Resistor (R,,).
Resistance Logic: The total branch resistance is the sum of the Inductor's inherent winding
resistance (ESR) and the added external resistance (R.).

Formula: Ry,..... 1. = ESRindquctor + Rz = 400 €.



Il. Component Specifications

Parameter Symbol Value Unit Note

Source Voltage VRms 123.74 'V Grid Reference
Frequency f 60 Hz  Grid Standard
Inductance L 3.0 H Inductor/Windings
Capacitance C 2.3 pF Tuned Partner
Branch AResistance R4 400 Q Total Series R
Branch B Resistance Rs» 400 Q Total Series R
Total System R Riot 800 Q Sum of Branch R

Ill. Operating Mechanics

A. Symmetric Phase Isolation

By equalizing the resistance in both branches (400 2 each), the circuit achieves a geometric
symmetry.

Impedance Wall: The parallel combination creates a high effective resistance (R.) at the
source terminals.

Source Power Factor: The symmetry aids in forcing the source current phase angle to
approach the 89.99° asymptote, isolating the source from the load.

B. The "Double-Load" Internal Oscillation
The internal tank circuit circulates energy between Branch A and Branch B.

Current Path: The circulating current (I.;,. ~ 145 mA) passes through both 400 (2 resistances
in series during each half-cycle of the internal loop.
Maximum Power Product (MPP): The internal work potential is defined by the oscillation
across this total resistance.
Pinternal ~ I%,. X (R4 + RE)
This supports the observation of high internal wattage (~ 12 W) despite the milliwatt-level
input from the source.



IV. Performance Summary (Steady State)

Metric Symbol Value
Input Real Power P; 1.987 mW
Internal Power Product MPP 12.034 W
Gain Factor G ~ 6,056 x

Circulating Current Tpeax 145.879 mA



