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ANNEX: PREDICTIVE PLASMA PANEL (PPP) FOR FUSION REACTORS

§ Executive Summary: What is the PPP and what is it used for?
What is it? The Predictive Plasma Panel (PPP) is a control engineering algorithmic framework designed
to evaluate the macroscopic stability of fusion plasmas in real time. It acts as a deterministic SCADA
system that translates the vast zoo of thermodynamic and magnetohydrodynamic (MHD) instabilities
into a single mechanical and kinematic stress panel, deϐining the “safety envelope” for a fusion reactor.

What is its industrial application? Unlike three‑dimensional MHD simulations that require supercom‑
puting, the PPP panel uses standard, immediate‑readout operational variables (current 𝐼 , density 𝑛𝑒, ex‑
ternal ϐield 𝛽𝑒𝑥𝑡) to preventively predict the crossing of the disruption threshold (plasma collapse) with
zero latency, allowing for design auditing or the activation of mitigation systems.

What valuedoes it bring to theRIF LinealFRC6T (Gatling30+10)Design? As an auditing tool, the PPP
panel certiϐies the robustness of the linear ballistic architecture. By subjecting theRIF Plant’s ϐlight design
to the algorithm, it demonstrates that passive stabilization (the 6.0 T wall and Lenz’s Law) coupled with
active stabilization (NBI and Edge‑Biasing) keeps the electrons rigidly away from the critical breakdown
velocity. This annex validates that the 30‑millisecond supersonic ϐlight window is mechanically shielded
and operationally viable.

======================================================

§ Note on the Analytical Origin of the PPP Algorithm
The equations, kinematic limits, and operational thresholds that make up this panel’s algorithm are not
empirical adjustments, statistical ϐits, nor approximations.

All calculations executed by the PPP system are mathematically and rigorously deduced theorems from
ϐirst principles in the RDT Electromagnetism Treatise.

The Master Equation of State and the breakdown tensors derive from the strict application of RDT asyn‑
chronous electrodynamics on the plasma channel. The underlying physical proofs are found in the afore‑
mentioned Treatise; this annex is limited to presenting its instantiation as an industrial calculation tool.

======================================================

1. The PPP Panel: Algorithmic Calculation Instructions
This section deϐines the set of algorithmic instructions necessary to program the PPP stability panel. It
constitutes the exact speciϐication sheet to link the machine’s empirical telemetry with the predictive
model.
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§ 1.1. Empirical Data Matrix (Input Variables)
The processor requires real‑time reading of the following metrics from the reactor’s instrumentation:

Kinematic and Geometric Sensors:

• 𝐼 : Total plasma current [Amperes].

• 𝑛𝑒: Core baseline electron density [Particles/m3].

• 𝐴: Effective cross‑sectional area of the plasma beam [m2].

• 𝜂𝑓 : Estimated ϐilamentation index [Dimensionless. 𝜂𝑓 ≥ 1].

• 𝛽𝑒𝑥𝑡: Normalized containment factor of the external magnetic ϐield [Dimensionless].

Acoustic and Thermodynamic Sensors:

• 𝐽𝑙𝑜𝑐𝑎𝑙: Current density at the plasma edge [Amperes/m2].

• 𝑇𝑒: Electron temperature of the distribution tail [keV].

• 𝐵𝑇 : External toroidal magnetic ϐield [Teslas].

• 𝑃𝑖𝑛: Total power injected into the reactor for heating [Megawatts].

§ ROUTINE 1 (Monitor M1): Calculation of the Kinematic Structural Limit
Evaluates the collapse of geometric forces (Radial beam explosion).

• Step 1. Calculation of the Drift Velocity (𝑢𝑓): (Note: 𝑒 is the elementary charge 1.602 × 10−19 C).

𝑢𝑓 = 𝜂𝑓 ( 𝐼
𝑒 ⋅ 𝑛𝑒 ⋅ 𝐴)

• Step 2. Calculation of the Operational Attenuation Factor (Γ𝑓): (Note: 𝑐 is the speed of light).

Γ𝑓 = √1 −
𝑢2

𝑓
𝑐2

• Step 3. Evaluation of the Master Equilibrium Equation (𝑆𝑀1):

𝑆𝑀1 = (1 − Γ2
𝑓 + 𝛽𝑒𝑥𝑡√1 − Γ2

𝑓) ⋅ Γ𝑓 − (1 − Γ𝑓)

• Red Alarm Condition: If 𝑆𝑀1 < 0 → ACTIVATE ABORT PROTOCOL (Irreversible inertial col‑
lapse exceeded).
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§ ROUTINE 2 (Monitor M2): Calculation of the Acoustic Tearing Limit
Evaluates ϐield fracture due to fuel injection (Formation of Tearing Modes).

• Step 1. Calculation of the Dynamic Injection Rate (𝑛̇𝑒):

𝑛̇𝑒 = 𝑑𝑛𝑒
𝑑𝑡

• Step 2. Calculation of the Tensorial Stress Threshold (𝑛̇𝑐𝑟𝑖𝑡): (Note: 𝐾 is the acoustic coupling
constant speciϔic to the hardware).

𝑛̇𝑐𝑟𝑖𝑡 = 𝐾 ⋅ 𝐽𝑙𝑜𝑐𝑎𝑙

• Red Alarm Condition: If 𝑛̇𝑒 > 𝑛̇𝑐𝑟𝑖𝑡 → ACTIVATE ACOUSTIC ALARM (Tearing and islanding
imminent). Order halt of ballistic pellet injectors.

§ ROUTINE 3 (Monitor M3): Calculation of the Divergent Thermodynamic
Limit
Evaluates the blind ceiling of thermal leakage (Quench via asynchronous orbital broadening).

• Step 1. Calculation of the Relativistic Broadening Factor (𝛾𝑡ℎ):

𝛾𝑡ℎ = 1 + (𝑘𝐵 ⋅ 𝑇𝑒
𝑚𝑒𝑐2 )

• Step 2. Calculation of the Asynchronous Leakage Power (𝑃𝑙𝑜𝑠𝑠):

𝑃𝑙𝑜𝑠𝑠 = (𝛾𝑡ℎ)4 ⋅ 𝑃𝑐𝑙𝑎𝑠𝑖𝑐𝑎(𝑇𝑒, 𝐵𝑇 )

• Yellow/Red Alarm Condition: If 𝑃𝑙𝑜𝑠𝑠 ≥ 𝑃𝑖𝑛 → ACTIVATE THERMAL CEILINGWARNING (Net
divergence). Prohibited to inject more external power; it will not be retained by the machine.

2. Operational PPP Audit for Fusion Reactors
To guarantee the thermodynamic and structural viability of a project, its design must undergo the cross‑
screening of the PPP panel. Below, the empirical data of classic containment topologies are fed into the
algorithm.
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§ 2.1. Classic Reactors

1. Quantitative Resolution of Kinematic Stress (Monitor M1)

The PPPmodel calculates the critical breakdown ceiling (𝑢𝑐𝑟𝑖𝑡) dictated by themachine’s external shield‑
ing (𝛽𝑒𝑥𝑡) and compares it with the drift velocity calculated by telemetry (𝑢𝑓). (RDT algorithm note: The
absolute disruption threshold for a plasma without external magnetic shielding is 𝑢𝑐𝑟𝑖𝑡 = 0.786𝑐. With
strong shielding, it approaches 𝑐).

Table 1: Quantitative PPP Audit (Hard Structural Limit)

Topology
(Example)

Operational
Condition Current (𝐼)

Breakdown
Ceiling (𝑢𝑐𝑟𝑖𝑡)

Local Drift
(𝑢𝑓)

PPP Diagnosis
(M1)

Giant
Tokamak
(ITER)

Nominal
(𝛽𝑒𝑥𝑡 ≈ 10)

15.0 MA 0.9965 c 0.0003 c STABLE
(𝑆𝑀1 > 0)

Compact HTS
Tokamak
(ARC/SPARC)

Nominal
(𝛽𝑒𝑥𝑡 ≈ 15)

8.7 MA 0.9983 c 0.0012 c STABLE
(𝑆𝑀1 > 0)

Classic
Tokamak
(JET)

Disruption
Event

1.5 MA 0.9856 c → 𝑐 (Collapse) ABORT
(𝑆𝑀1 < 0)

Stellarator
(W7‑X)

Nominal
(𝛽𝑒𝑥𝑡 ≈ 5)

0.0 MA 0.9895 c 0.0000 c STABLE
(𝑆𝑀1 > 0)

Pulsed Linear
FRC (TAE)

Ring Merging
(𝛽𝑒𝑥𝑡 ≈ 2)

5.0 MA 0.9230 c ≈ 0.15 c RISK (Critical
𝑆𝑀1)

Compression
Pinch
(Z‑Machine)

Implosion
(𝛽𝑒𝑥𝑡 = 0)

26.0 MA 0.8160 c → 𝑐
(Avalanche)

ABORT
(𝑆𝑀1 < 0)

2. Comprehensive PPP Stability Panel (Monitors M1 + M2 +M3)

Surviving longitudinal collapse (M1) does not guarantee ignition. A viable reactor must simultaneously
pass the acoustic (M2) and thermodynamic (M3) analyses.

Table 2: Comprehensive Architecture Audit

Topology
Monitor M1
(Kinematic)

Monitor M2
(Acoustic)

Monitor M3
(Thermal)

PPP Viability
Verdict

Giant Tokamak
(ITER)

PASS (High
margin)

MEDIUM RISK
(Sudden 𝑛̇𝑒)

FAIL (𝛾4 escapes
at 5.3T)

Soft Ceiling:
Thermal bleeding
prevents high
gain.
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Topology
Monitor M1
(Kinematic)

Monitor M2
(Acoustic)

Monitor M3
(Thermal)

PPP Viability
Verdict

Compact HTS
Tokamak
(ARC/SPARC)

PASS (Extreme
shielding)

FAIL (Reduced
volume)

PARTIAL PASS
(High B)

Tearing Ceiling:
Recurrent tearing
upon mass
injection.

Stellarator
(W7‑X)

PASS (Absence of
𝑢𝑓)

PASS (Zero
derivative)

FAIL (Incapable
barrier)

Commercially
Unviable:
Mechanical peace;
total bleeding.

Pulsed Linear
FRC (TAE)

PARTIAL PASS
(High drift)

FAIL (Ring
collision)

FAIL (Open
geometry)

Transient
Collapse:
Asynchronous
tensors dissipate
the ring.

Laser Inertial
(NIF)

PASS (No current) FAIL (Maximum
implosion)

FAIL (Expansion
leakage)

Commercially
Unviable:
Acoustic fracture.

Compression
Pinch
(Z‑Machine)

FAIL (Overϐlows
Inequality)

FAIL (Acoustic
shear)

(Not applicable) Structural
Failure: Dual
asynchronous
destruction.

3. Algorithmic Autopsy of Classical Conϐinement

The PPP algorithm demonstrates that classical engineering is doomed to a zero‑sum game:

• ITER (Volume Paradox): Monitor M3 decrees that the electron tail will leak radially (𝛾4). In dis‑
ruptions, the asphyxiation of the inertial attenuator (M1) will cause orbital broadening to the MeV
regime, melting the wall.

• SPARC / ARC (Density Trap): Their high ϐields save M1 and M3, but they fail in M2. By injecting
fuel into suchaminuscule volume, the scalar ϐluctuation ( ̇𝜌𝑞 ≫ 𝑛̇𝑐𝑟𝑖𝑡) inducesmicro‑tearing islands
that destroy conϐinement.

• Z‑Pinches (Dual Collapse): Injection accelerates the carriers above the Avalanche Limit (M1), an‑
nihilating the Pinch effect (Γ𝑓 → 0). Simultaneously, the implosion detonates the acoustic alarm
(M2). The plasma bursts from the vacuum.

§ 2.2. Audit of the LinearFRC Architecture (Gatling 30+10)
The PPP Panel transcends the scrutiny of static monolithic reactors to audit free and ballistic ϐlight archi‑
tectures. The RIF (Resilient Industrial Fusion) project proposes ϐiring plasma rings (FRC) sequentially
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through a linear gallery at 2666 m/s.

The fundamental question of control engineering is: Can a “naked” plasma ring (without a strati‑
ϐied ϐluid jacket protecting it) survive thermodynamically and structurallywhile traversing an 80‑
meter magnetic tunnel?

By subjecting the operational telemetry of the Gatling 30+10 design to themonitors of the PPP algorithm
and the laws of macroscopic stability, the system yields the following comprehensive verdict:

Monitor M1 (Kinematic Stress): Evasion of Avalanche Collapse

• The PPP Risk: If charge density is low or the external ϐield is weak, electrons must accelerate to‑
ward the speed of light to maintain current, crossing the critical breakdown limit (𝑢𝑐𝑟𝑖𝑡) dictated
by inertial asphyxiation (Γ𝑓) and provoking the radial detonation of the ring.

• RIF Architecture Audit: The design imposes a massive and constant 6.0 Tesla perimeter magnetic
wall. This immense magnetic pressure raises the critical breakdown ceiling (𝑢𝑐𝑟𝑖𝑡) asymptotically
above 0.95c (𝛽𝑒𝑥𝑡 ≫ 1). Concurrently, it forces macroscopic ion density (𝑛𝑒) to reach colossal
magnitudes (∼ 2.68 × 1021 m−3). By packing such an immense quantity of charge carriers into
the volume, the individual need of each electron to accelerate disappears.

• M1 Verdict: STABLE. The operational drift velocity remains placid (𝑢𝑓 ≪ 𝑢𝑐𝑟𝑖𝑡). The risk of iner‑
tial detonation due to crossing the 0.816c threshold is mathematically null.

Monitor M2 (Acoustic Stress): Suppression of the Tearing Tensor

• The PPP Risk: In continuous reactors (Tokamaks), injecting cold gas or pellets to maintain fuel
levels generates massive shock waves ( ̇𝜌𝑞 ≠ 0). This ignites the Magnetic Residual Tensor (M𝐵),
shearing the lines of force and provoking magnetic tearing (Greenwald Limit).

• RIF Architecture Audit: The FRC is a closed and independent topology. Once forged in the injector
(Phase 1), the projectile drags 100% of its fuel with it. Along the 80 meters of the combustion
chamber, mass injection is exactly zero. The density derivative in ϐlight is zero ( ̇𝜌𝑞 = 0).

• M2 Verdict: STABLE.Without acoustic injection in ϐlight, theM𝐵 Tensor remains off. The architec‑
ture is structurally immune to magnetic tearing.

Monitor M3 (Thermal Divergence 𝛾4): Ballistic Temporal Evasion

• The PPP Risk: At ignition temperatures (15 keV), crossed inertial asphyxiation forces the electron
Larmor radius to broaden divergently (𝛾4). In a static conϐinement reactor, electrons would leak
through the vacuum, crashing against themetal wall and thermally bleeding the reaction (Loss of Q
Yield). Classically, the only way to recycle this heat would be to envelop the plasma in a continuous
ϐluid jacket (Spine‑Sheath Design).

• RIF Architecture Audit: The RIF barrel lacks an enveloping ϐluid jacket in the vacuum; the FRC
travels “naked” facing the steel wall. However, it does not bleed thermally thanks to a Temporal
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Evasion mechanism. The 𝛾4 divergence is a random‑walk diffusive process; it requires time to
cross the 35.7 cm of the vacuum cushion. By operating ballistically, the projectile transits the 80
meters at 2666 m/s. The entire ϐlight expires in barely 30 milliseconds.

• M3 Verdict: STABLE (Via Chronometric Bypass). The architecture outruns (surpasses in tempo‑
ral speed) thermodynamic asphyxiation. The plasma leaves the combustion chamber and delivers
its remnant into the DEC Converter Nozzle milliseconds before the 𝛾4 divergent thermal bleeding
has mathematical time to touch the walls. The naked design is thermodynamically viable.

Macroscopic and Aerodynamic Stability (Modes m=1 and n=2)

• TheOperational Risk: A hyper‑velocity ϐluid tending to lose its angularmomentumwill inevitably
suffer macroscopic instabilities. The ring will tend to ϐlip on its aerodynamic axis (Tilt Instability,
Mode m=1) or centrifuge until it tears apart due to accelerated rotation (Mode n=2).

• RIF Architecture Audit: Containment refuses to physically interact with the ϐlow. It suppresses
these instabilities by combining latent and remote active stabilization:

• Against Mode m=1 (Tilt): The injector applies Neutral Beams (NBI), infusing a latent gyroscopic
skeleton into the ring before takeoff. During ϐlight, if the plasma oscillates millimetrically, its mag‑
netic lines sweep the solid Tungsten‑Rhenium (W‑Re) tiles passively embedded in the ϐirst wall. By
Lenz’s Law, local eddy currents are induced that return an instantaneous repulsivemagnetic thrust,
straightening the projectile without mechanical wear.

• AgainstMode n=2 (Centrifugation): Edge Biasing is applied. Static electrodes located exclusively
in the extramural cold terminals inject voltage along the open 6.0 T perimeter ϐield lines. This in‑
duces a longitudinal electrostatic brake (𝐸 × 𝐵 shear) that remotely asphyxiates centrifugal rota‑
tion, without injecting components into the pristine central barrel.

• Aerodynamic Verdict: STABLE. Passive induction shielding assimilates and neutralizes ϐlight al‑
terations in real time.

6.5. Final Dictum of RDT Algorithmic Stability

The cross‑audit certiϐies that the 2666 m/s LinealFRC ballistic design is intrinsically and opera‑
tionally stable.

Unlike static toroidal traps, which are forced to permanently combat the asynchronous laws of nature,
the Gatling 30+10 architecture evades them. By freezing variables passively—raising the critical ceiling
to 6.0 Teslas (M1), maintaining zero mass injection in ϐlight (M2), and utilizing supersonic ϐlight to leave
thermal divergence behind (M3)—the ballistic reactor manages to mechanically elude collapse without
requiring complex ϐluid envelopes in the vacuum chamber.

The PPP model formally endorses that the free ϐlight of a naked FRC for 30 milliseconds is a thermody‑
namically shielded environment and commercially ϐit for ignition.
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3. Conclusions
The algorithmic implementation and telemetric validation of the Predictive Plasma Panel (PPP) yields
the following conclusions for the RIF Plant engineering:

1. Transition from Empiricism to Determinism: The PPP algorithm abandons statistics. The
plasma will inevitably collapse when the drift velocity (𝑢𝑓) exceeds the critical velocity calculated
by the reactor’s shielding (𝑢𝑐𝑟𝑖𝑡).

2. Topological Universality: The PPP model certiϐies the resilience of high‑ϐield Tokamaks, audits
Stellarators, and algorithmically predicts the detonation of Z‑Pinch systems.

3. Validation of the Linear Ballistic Architecture (RIF Paradigm): By subjecting the FRC Gatling
30+10 topology to the PPP panel, it is certiϐied that supersonic ϐlight is mechanically robust. By
freezing the variables in the algorithm (𝛽𝑒𝑥𝑡 ≫ 1, 𝐴 stabilized by Lenz, and 𝜂𝑓 ≈ 1 by Biasing),
the ballistic reactor mathematically eludes collapse.

4. Maturity for SCADA Integration: Operating exclusively via standard instrumental variables (𝐼 , 𝐴,
𝑛𝑒, 𝛽𝑒𝑥𝑡, 𝑇𝑒), the PPP algorithm is ready for integration into the plant’s central processor. It enables
anticipating boundary layer instability in real time with zero latency, validating the operational su‑
periority of the RIF plant.

4. Empirical Calculation Report: Traceability of Tables 1 and
2
To guarantee absolute transparency and analytical reproducibility of the RDT Dashboard, this section
breaks down the calculation report used to audit the architectures presented in Section 5. The input
parameters correspond strictly to the nominal design data published by international consortiums.

Physical constants used: Elementary charge (𝑒 = 1.602 × 10−19 C) and the speed of light (𝑐 = 3 × 108

m/s). Base equation: 𝑣𝑑 = 𝐼/(𝑒 ⋅ 𝑛𝑒 ⋅ 𝐴).

§ 4.1. Parametric Calculation for Monitor M1 (Table 1)
A. ITER Project (Giant Tokamak)

• Nominal Data: 𝐼 = 15.0 MA. The cross‑sectional area is an ellipse with minor radius 𝑎 = 2.0 m
and elongation 𝜅 = 1.7, yielding 𝐴 = 𝜋𝑎(𝜅𝑎) ≈ 21.3 m2. Nominal density 𝑛𝑒 ≈ 1.0 × 1020 m−3.

• Resolution:
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𝑣𝑑 = 15 × 106

(1.602 × 10−19)(1020)(21.3) ≈ 43.957 m/s

• Conversion: 𝑣𝑑 ≈ 0.00014𝑐. Assuming a ϐilamentation turbulence of 𝜂𝑓 ≈ 2, the local drift veloc‑
ity results in 𝑢𝑓 ≈ 0.0003𝑐. (Stable against Inequality M1).

B. SPARC / ARC Project (Compact HTS Tokamak)

• Nominal Data (CFS 2020): 𝐼 = 8.7 MA. Minor radius 𝑎 = 0.57 m, elongation 𝜅 = 1.75. 𝐴 ≈
1.78 m2. Density 𝑛𝑒 ≈ 3.1 × 1020 m−3.

• Resolution:

𝑣𝑑 = 8.7 × 106

(1.602 × 10−19)(3.1 × 1020)(1.78) ≈ 98.420 m/s

• Conversion: 𝑣𝑑 ≈ 0.00033𝑐. Due to its extreme volume constriction, parametric asphyxiation in‑
duces greater ϐilamentation (𝜂𝑓 ≈ 3.6), raising the drift to 𝑢𝑓 ≈ 0.0012𝑐. (Stable against M1).

C. JET Project (Disruption Event with Runaway Electrons)

• Nominal Data: During a disruption event (abrupt cooling), the 1.5 MA current is conϐined into
a residual beam of “runaway electrons”. The density of this beam drops drastically to 𝑛𝑅𝐸 ≈
1016 m−3 and its radius collapses to 𝑟 ≈ 0.1 m (𝐴 ≈ 0.031 m2).

• Resolution:

𝑣𝑑 = 1.5 × 106

(1.602 × 10−19)(1016)(0.031) ≈ 3.0 × 1010 m/s

• Conversion: Classical calculation yields a velocity far exceeding the speed of light (𝑣𝑑 ≫ 𝑐). Physi‑
cally, this means the electron beam attempts to reach an impossible speed to maintain current. M1
Conclusion: The acceleration forces Γ𝑓 → 0, reversing the inequality and bursting the plasma
against the reactor walls.

D. Stellarator (W7‑X)

• Nominal Data: By geometric design, the braided outer ϐield conϐines the plasma without inducing
net directional current (𝐼 = 0).

• Resolution: Since 𝐼 = 0, 𝑣𝑑 = 0. The inertial factor Γ𝑓 = 1. Monitor M1 will always show green
(zero longitudinal inertial risk).

E. Pulsed Linear FRC (Helion Energy / TAE)

• NominalData: Theplasma ring (Field‑ReversedConϐiguration) operateswith 𝐼 ≈ 5.0MA.However,
due to the laws of diamagnetic equilibrium (skin effect), the current does not occupy the entire
cylinder, but a thin “sheath” barely centimeters in transverse thickness, making the effective area
(𝐴𝑒𝑓𝑓) minuscule.

10



ANNEX: PREDICTIVE PLASMA PANEL (PPP) FOR FUSION REACTORS

• Resolution: To maintain 5 MA in such a thin sheet with low carrier mass, the ϐield forces electrons
to extremely high macroscopic directional velocities, typically fractions of 𝑐 (𝑢𝑓 ≈ 0.15𝑐).

• M1 Conclusion: Its attenuator Γ𝑓 drops dangerously. They only manage not to burst instantly be‑
cause the ring’s lifespan is barely milliseconds, operating with a critical 𝑆𝑀1 margin (Risk).

F. Z‑Pinch Compression (Z‑Machine, Sandia Labs)

• Nominal Data: 𝐼 = 26.0 MA. Without external coils (𝛽𝑒𝑥𝑡 = 0).

• Resolution: The implosion pushes area𝐴 towardmathematical zero in nanoseconds. The 𝐼/𝐴 frac‑
tion diverges. Monitor M1 detects that, to transport 26 MA without external magnets, the limit of
the state inequality Γ𝑓(1 − Γ2

𝑓) places its exact and invariable maximum self‑compression break‑
down ceiling at 0.816c.

• M1 Conclusion: As the radius collapses, carriers shoot toward 𝑐, crossing the avalanche barrier
(0.816c). The Γ𝑓 factor plummets, the plasma loses its transverse rigidity and bursts. (Absolute
ABORT).

§ 4.2. Logical Traceability for Monitors M2 and M3 (Table 2)
Table 2 strictly obeys the Boolean matrix that crosses the machine’s topology against the asynchronous
delay tensors deduced in RDT Theory:

1. Monitor M2 (Acoustic TensorM𝐵 ∝ ̇𝜌𝑞):

• Continuous Systems (W7‑X): Smooth gas injection, ̇𝜌𝑞 ≈ 0. They pass the tearing limit without
igniting the tensor.

• Pulsed/Explosive Systems (NIF Laser, Z‑Machine, Helion FRC): Ballistic implosion or ring collision
generates an instantaneous maximummass derivative ( ̇𝜌𝑞). TheM𝐵 tensor ignites violently, shear‑
ing ϐield lines and fracturing the plasma in microseconds (They fail irretrievably).

• SPARC: Paradoxical failure. Although it is a stable Tokamak, its minuscule volumemeans that inject‑
ing a single solidD‑Tpellet tomaintain density provokes amassive relative acoustic jump, exceeding
its ceiling and unleashing Tearing islands.

2. Monitor M3 (Transverse Divergence 𝛾4):

• Static Conϐinement Systems (ITER,W7‑X):Electrons at ignition temperatures suffer crossed iner‑
tial asphyxiation against the coils. By remaining static for long periods of time, their orbits diverge
slowly but inexorably in proportion to 𝛾4. The divergent energy escapes the ϐluid and impacts the
steel walls, bleeding the reactor (Thermodynamic failure due to anomalous transport).

• Linear Ballistic Architecture (RIF Temporal Evasion): The Gatling LinealFRC design is the only
architecture that overcomes divergence without requiring complex enveloping ϐluid containment
jackets. It transforms divergence (which is a time‑dependent diffusive process) into a kinematic
problem. By forcing the plasma to ϐly at 2666m/s, the projectile leaves the combustion chamber in
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a mere 30 milliseconds. This Temporal Evasion (Chronometric Bypass) outruns the mathemat‑
ics of asphyxiation: the plasma delivers its useful energy into the extraction nozzle before the 𝛾4

divergent orbital broadening reaches the ϐirst wall, guaranteeing the thermodynamic viability of a
naked plasma.
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