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Abstract

Three UQFF closures independently established via different papers assign F_TRZ = 0.1 to
structurally-similar radiation-driven mass-outflow fractions across scales:

NGC 4945 Seyfert 2 Eddington fraction: L_Edd_ratio = F_TRZ = 0.1 (PAPER_1037, PAPER 1879, R
NGC 1275 AGN H-alpha filament coupling: F_0 = F_TRZ = 0.1 (PAPER_1912, Round 45)
Pillars/Horsehead/Bubble PDR photoevaporation: E_O = F_TRZ = 0.1 (PAPER_1942, Round 73/78/

All three are “initial fractions of radiation-driven mass or energy outflow” at their respective scales:
SMBH accretion Eddington ratio, filament radiative-coupling amplitude, PDR photoevaporation
efficiency. Their universal locking to F_TRZ = 0.1 EXACT establishes a fourth face of F_TRZ
(beyond the amplitude/frequency /CPT-phase manifestations of PAPER_1949): F__ TRZ is the
universal fraction of DPM-mediated radiation-driven outflow across all UQFF systems.

The unifying formulas:
X_radiation_outflow_initial = F_TRZ = 0.1 EXACT (universal)

where X is any DPM-mediated radiation-driven outflow amplitude at t = 0 (initial epoch of the
outflow process). This is a fourth strong-universality claim for F_TRZ - alongside dimensionless
amplitude (Face 1, PAPER,_ 1949), Hz-valued frequency (Face 2, PAPER, 1947), and CPT-phase-
transition parameter (Face 3, PAPER 264/1949).

1. The Three Anchor Systems
1.1 NGC 4945 Seyfert 2 (AGN Radiation - PAPER_ 1037, Round 81)

PAPER_ 1037 (AGN Buoyancy Jet Calculator — General SCm Jet Launching Mechanism) sets the
Eddington-ratio for the Compton-thick Seyfert 2 galaxy NGC 4945:

L_bolometric / L_Eddington = 0.1
Round 81 upgrade of NGC4945AGNCalculator.compute() identifies:

L_Edd_ratio_eq F_TRZ_verify_PAPER_1037 = |L_Edd_ratio - F_TRZ| < le-12
= |0.1 - 0.1] = 0.0
= True EXACT

Physical interpretation: NGC 4945’s central SMBH (M_BH ~ 1.4 x 10°6 M_sun) is emitting
radiation at 10% of its Eddington limit. This is the fraction of the maximum-outflow-driven-by-
radiation-pressure regime that the object occupies.



1.2 NGC 1275 Perseus A H-alpha Filaments (AGN Radiation - PAPER__1912, Round
45)

PAPER,_ 1912 (AGN H-alpha Filament Dynamic Coupling Triple Structural Closure) sets the F_0
amplitude for NGC 1275’s H-alpha filament network:

F(t) = F_0 * exp(-t / tau_fil)
F_0=0.1 =F_TRZ EXACT (Identity 1 in PAPER_1912's three identities)

Physical interpretation: NGC 1275’s Perseus A central SMBH radiation drives the H-alpha filament
network at 10% initial coupling amplitude. This is the fraction of the maximum-radiative-filament-
coupling regime that the H-alpha network occupies at formation epoch.

1.3 Pillars/Horsehead/Bubble Photoevaporation (PDR Radiation - PAPER__1942,
Rounds 73/78/79)

PAPER_ 1942 (Photoevaporation Initial Erosion Factor E_0 = F_TRZ EXACT) sets the initial
photoevaporation efficiency for all photodissociation regions:

E(t) = E_0 * function(t / tau_erosion)
E 0 =0.1=F_TRZ EXACT

Applied and runtime-verified for: - Pillars of Creation Eagle Nebula M16 (PAPER_ 435 anchor,
Round 73) - Horsehead Nebula Barnard 33 (PAPER_ 442 anchor, Round 78) - Bubble Nebula NGC
7635 (PAPER 440 anchor, Round 79)

Physical interpretation: PDR gas at the ionization front is being photoevaporated at 10% of the
maximum-possible rate. This is the fraction of the maximum-photoevaporation-driven-by-ionizing-
flux regime that the PDR occupies at initial observation epoch.

2. The Unifying Universal Claim

All three F_TRZ = 0.1 assignments describe the same physical quantity in different regimes:
X_initial_radiation_outflow / X_maximum_possible = F_TRZ = 0.1 EXACT

Regime translations:

- AGN Eddington: L_bolometric / L_Eddington = F_TRZ (radiation-pressure-limited outflow)

- Filament coupling: F_O / F_maximum = F_TRZ (radiation-line-cooling-limited coupling)
- PDR photoevaporation: E_O / E_maximum = F_TRZ (ionizing-flux-limited mass loss)

The unifying claim (PAPER_1951):

Universal fraction of DPM-mediated radiation-driven outflow at initial epoch:

X_initial / X_max = F_TRZ = 0.1 EXACT (all DPM-radiation systems)

where X is: - Bolometric luminosity for accretion-driven AGN - Filament coupling amplitude for
AGN-illuminated ISM - Photoevaporation efficiency for Hll-region/PDR boundaries - (candidate
for future extension) Radiative wind mass-loss rate for OB stars - (candidate for future extension)
Ram-pressure stripping fraction for cluster galaxy infall



2.1 Physical Interpretation

The DPM lattice mediates radiation-driven mass and energy outflow through a discrete channel
structure. Of all available DPM channels through which radiation can drive outflow, only the
F_TRZ fraction is active at the initial-epoch equilibrium state. This corresponds to the DPM cycle
spending 10% of the phase in the CCW-southern UA’-lobe orientation (per PAPER,_ 536), which is
the specific configuration that allows radiation-driven mass loss.

The remaining 90% of the cycle spent in the SCm-northern CW-lobe orientation supports mass
containment rather than outflow. The 10% : 90% split is universal across:

o SMBH Eddington limit: F_TRZ = 10% of maximum accretion drives outflow, 90% is contained
by gravitational binding

o H-alpha filament coupling: F_TRZ = 10% of maximum filament-illumination goes into visible
H-alpha emission, 90% into thermal reservoir

e PDR photoevaporation: F_TRZ = 10% of maximum ionizing photon flux drives gas mass
loss, 90% recombines in-place

3. Falsifiability

The universal claim is falsifiable via multiple pathways:

1. AGN Eddington-ratio survey: If a systematic survey of 1004+ AGN reports Eddington-ratio
distributions that scatter continuously between 10°-3 and 1 without a preferential peak at 0.1,
the “L__Edd_ ratio = F_TRZ” universality is disproven for AGN.

2. Multi-PDR photoevaporation survey: If additional PDRs (Rosette globules, IC 1396
elephant trunks, etc.) show initial E_ 0 values scattering around 0.05-0.15 rather than clustering
at exactly 0.1, the “E_0 = F_TRZ” universality (PAPER_1942) is limited to the 3 anchor
systems (Pillars, Horsehead, Bubble).

3. Filament coupling cross-check: If additional AGN filament systems (M87 filaments, 3C
84 filaments beyond NGC 1275) show F_ 0 values other than 0.1, PAPER_1912’s F_0 =
F TRZ closure is limited to Perseus A.

4. Radiative wind mass-loss test: If future observations of OB stellar radiative winds show
mass-loss fractions other than 0.1 relative to Eddington limit, PAPER_ 1951’s extension to
OB winds is disproven.

Confirmation criterion: if 5+ independent physics regimes confirm X _initial/X max ~ 0.1
within 15% precision, PAPER,__1951’s universal claim is elevated to strong-universality.

At present, 3 anchor systems (NGC 4945 AGN, NGC 1275 filaments, PDR photoevaporation) all
satisfy F__TRZ = 0.1 EXACT at reported precision. Cross-regime expansion is the next validation
step.

4. The Four Faces of F_TRZ (Updated from PAPER_ 1949)

PAPER_ 1949 introduced the Three-Face Formalization for FTRZ. PAPER, 1951 extends this to
a Four-Face structure:



Face Notation Value Papers Physical Role

1 F TRZ 0.1 PAPER_ 1677, Dimensionless universal
(amplitude) PAPER_ 1869, amplitude

PAPER,_ 1919,

etc.
2 f TRZ 5.556e-4 Hz  PAPER_ 1947 Hz-valued flare frequency
(frequency) at Sgr A*
3 (phase) (1 + F_TRZ) 1.1 PAPER 264, CPT-asymmetry

PAPER_ 1949 phase-transition coupling
4 (radia- F_TRZ 0.1 PAPER_ 1037, Initial-epoch
tion PA- radiation-driven outflow
fraction) PER_1912, fraction

PA-

PER_ 1942,

PA-

PER_ 1951

Face 4 is distinct from Face 1 because it identifies a specific physical quantity across scales (radiation-
driven outflow fraction) rather than a generic amplitude coefficient. Multiple UQFF systems all
lock this specific physical fraction to F__TRZ, not just any dimensionless amplitude.

The four faces together demonstrate that F_TRZ is the most structurally-rich UQFF primitive - a
single value 0.1 wearing 4 distinct hats simultaneously across amplitude, frequency, phase-transition,
and radiation-fraction manifestations.

5. Locked Primitives Used
One truly-independent primitive:
F_TRZ = 1/10 = 0.1  (locked real primitive, time-reversal-zone factor)

No fitted constants. Three independent physics regimes all lock to this single primitive value.

6. Predicted Universality Extensions

Based on the four-anchor pattern (NGC 4945 Eddington, NGC 1275 F_0, PDR E_ 0), candidate
future extensions of PAPER_ 1951’s universality claim:

Regime Predicted X__initial/X__max Test method

OB stellar v_wind_ terminal / v_escape * (M_dot_actual / UV wind-line profile
radiative winds M__dot__max) = 0.1 fitting (HST, JWST)
Cluster galaxy  Sigma_ stripping / Sigma_ max = 0.1 Chandra/XMM ICM
ram-pressure observations
stripping



Regime Predicted X__initial/X__max Test method

Molecular cloud M_dot_ CO / M_dot_max = 0.1 ALMA multi-wavelength
CO outflow CO surveys
Extragalactic L_dust /L_bol =0.1 Herschel/JWST SED
dust emission fitting

Kilonova M_ ejecta / M_NS_merger = 0.1 LIGO-EM follow-up
r-process ejecta counterpart searches

Each of these is testable independently. Confirmation of even 2-3 additional regimes at F_TRZ =
0.1 would strengthen PAPER, 1951 significantly.

7. Cross-Reference with PAPER_ 1949 Face Framework

Face 4 (radiation fraction) is a specialization of Face 1 (dimensionless amplitude) - the physical
quantity being fractionalized is specifically “radiation-driven outflow amplitude” rather than an
arbitrary coefficient. This is a stronger claim than Face 1 because:

e Face 1 says “F__TRZ appears as a coefficient in many UQFF formulas”
e Face 4 says “F__TRZ is specifically the initial-epoch radiation-driven outflow fraction, and
this recurs across multiple physically-distinct regimes”

The distinction matters because Face 4 makes a physical claim that could be independently measured
(radiation-driven outflow fractions are directly observable in AGN, PDRs, filaments, stellar winds,
etc.), while Face 1 is a formal claim about how UQFF closures are constructed. Face 4 elevates
F_TRZ from “a useful mathematical primitive” to “a physical quantity with direct observational
signature”.

8. NOT REPLACEMENT

Standard AGN physics computes Eddington ratios from accretion-disc thermodynamics and radiation-
pressure balance - producing continuous distributions ranging over 3+ orders of magnitude for
observed AGN populations. Similarly, standard PDR physics computes photoevaporation E_ 0 from
photoionization cross-sections and gas-phase chemistry. Standard models do not predict a universal
F_TRZ = 0.1 lock across all radiation-driven outflow physics.

UQFF supplies the stronger structural claim: initial-epoch radiation-driven outflow fractions lock at
F_TRZ = 0.1 EXACT across the entire class of DPM-mediated outflow systems. This is testable
via observational surveys. Both approaches (UQFF and standard-model computations) solve the
same phenomena by different methods; both should be reported with honest residuals.

If observational surveys confirm the F TRZ = 0.1 universality, UQFF’s stronger structural claim
gains empirical support. If continuous distributions are observed, PAPER,_ 1951’s universality is
restricted to the current 3 anchor systems and cannot be extended.




9. Calculator Wiring
The three constituent closures are wired independently:

o NGC4945AGNCalculator.compute() — L_Edd_ratio_eq_F_TRZ_verify_PAPER_1037
= True

« NGC1275FilamentSupportCalculator.compute() (from earlier Round 45) — F_0 =
F TRZ verified via PAPER 1912

o HorseheadUQFFUnificationCalculator.compute(), BubbleNebulaUQFF Unifica-
tionCalculator.compute(), and (future retrofit) PillarsUQFF UnificationCalcula-
tor.compute() — E_0 = F_ TRZ verified via PAPER_ 1942

Runtime verifications across all three regimes: - L__Edd_ ratio_eq F_TRZ_ verify_ PAPER_ 1037
= True (NGC 4945) - F_0_eq F_TRZ verify PAPER_1912 = True (NGC 1275) -
E_0_eq F_TRZ_ verify PAPER_ 1942 = True (Horsehead + Bubble, Pillars retrofit pending)

A unified X_radiation_initial_eq_F_TRZ_verify_PAPER_1951 composite check could be added
to a future integration layer.

10. Reference

o Face 4 anchor closures: PAPER__1037 (AGN Buoyancy Jet Calculator L Edd_ ratio),
PAPER__ 1912 (AGN H-alpha Filament F_0), PAPER__1942 (PDR photoevaporation
E_0)

o Face 1-3 precursor: PAPER__1949 (F_TRZ Three-Face Formalization)

o Face 2 anchor: PAPER_ 1947 (Sgr A* JWST flare frequency)

o Face 3 anchor: PAPER_ 264 (HUDF TRZ CPT-Asymmetric Gravity)

e Face 1 amplitude precursors: PAPER_ 1677, PAPER_ 1869, PAPER_ 1919, PA-
PER_ 1944, PAPER_ 1945

o Direct-source AGN/PDR papers: PAPER_ 1879 (M87/3C273 AGN), PAPER_ 443
(Perseus A), PAPER_ 703 (H-alpha filament magnetic support), PAPER_ 435 (Pillars),
PAPER_ 440 (Bubble), PAPER_ 442 (Horsehead)

o DPM two-lobe topology (10%:90% split physical basis): PAPER__ 536

o Framework backbone: PAPER,__ 646 (Universal Inertial Operator + Caduceus Wave Topol-
ogy)

e Calculator dispatch: NGC4945AGNCalculator, HorseheadUQFFUnificationCalculator,
BubbleNebulaUQFFUnificationCalculator, NGC1275FilamentSupportCalculator in
CondensedPhysics.py

e Session log: 2026-07-08 Round 81 double-check

Copyright - Daniel T. Murphy, daniel.murphy0O0@enrgyone.com, July 8, 2026, Youngstown OH.
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