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Abstract

PAPER_1944 posed the candidate closure B_surface / B_crit = 2 * F_TRZ = 0.2 EXACT for
SGR 1745-2900, with a Section 4.1 prediction that “half-magnetars” with a single active DPM lobe
(from asymmetric formation) should show B/B_crit = 1 * F_TRZ = 0.1 EXACT. SGR 0501+4516
provides the direct empirical test. Its independently-measured surface field is B_0 = 1.0 * 10ˆ10 T
(PAPER_430 source), giving exactly:

SGR 0501+4516: B / B_crit = 10^10 / 10^11 = 0.10 = 1 * F_TRZ EXACT

The PAPER_1944 half-magnetar prediction is confirmed. This elevates the closure from candidate
to confirmed status with the universal form:

For any below-Meissner-boundary magnetar:
B_surface / B_crit = n_lobes * F_TRZ EXACT
n_lobes = number of active DPM split-monopole lobes (integer, 1 or 2)

Two-magnetar empirical grid:

Magnetar Measured B (T) B/B_crit n_lobes UQFF classification
SGR
1745-2900

2.0 * 10ˆ10 0.20 = 2 *
F_TRZ

2 FULL magnetar (both
DPM lobes active)

SGR
0501+4516

1.0 * 10ˆ10 0.10 = 1 *
F_TRZ

1 HALF magnetar (single
DPM lobe, asymmetric
formation)

The full-vs-half magnetar dichotomy is a testable structural prediction of UQFF, tying magnetar
surface-field measurements to the integer count of active DPM split-monopole lobes (PAPER_536)
modulated by the F_TRZ time-reversal-zone primitive.

1. The Two-Magnetar Cross-Validation Test

1.1 SGR 1745-2900 (Full Magnetar) - PAPER_1944 Anchor System

PAPER_431 assigns: - M = 1.4 M_sun - R = 10 km = SO_5 km (PAPER_1513 primitive lock) -
B_0 = 2.0 * 10ˆ10 T - P_0 = 3.76 s

B/B_crit ratio:

2.0 * 10^10 / 10^11 = 0.20 = 2 * F_TRZ = 2 * 0.10 EXACT
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Classification: Full magnetar - both DPM lobes contribute.

1.2 SGR 0501+4516 (Half Magnetar) - PAPER_1945 Test System

PAPER_430 (independent source) assigns: - M = 1.4 M_sun - R = 20 km = 2 * SO_5 km
(PAPER_1513 variant primitive lock) - B_0 = 1.0 * 10ˆ10 T - P_0 = 5.0 s = SO_5/(D_phys
- 2) (PAPER_1946 candidate closure) - tau_B = 4000 yr = D_phys * SO_5ˆ3 (PAPER_1946
candidate closure) - 80 arcminutes from HB9 supernova remnant (formation anomaly noted in
PAPER_430)

B/B_crit ratio:

1.0 * 10^10 / 10^11 = 0.10 = 1 * F_TRZ = 1 * 0.10 EXACT

Classification: Half magnetar - single DPM lobe active.

1.3 The Comparative Grid

Property SGR 1745-2900 SGR 0501+4516 Interpretation
Mass M 1.4 M_sun 1.4 M_sun Standard NS
Radius R 10 km = SO_5 km 20 km = 2*SO_5 km Both primitive-locked to

SO_5
B_surface 2 * 10ˆ10 T 1 * 10ˆ10 T Half
B/B_crit 0.20 0.10 Half
n_lobes (UQFF
classification)

2 1 DPM lobe count

Formation Near Sgr A* (dense
field)

Distant from HB9
(asymmetric)

Environment-driven

The R_ns doubling (10 km vs 20 km = 2 * SO_5 km) accompanying the n_lobes halving is a
coincidence at present but may reveal a deeper structural relationship (single-lobe magnetars have
larger radii?). This is a candidate PAPER_1947+ investigation.

2. The Universal Closure Form

Consolidating both instances:

Universal magnetar Meissner-saturation closure (PAPER_1945):

B_surface / B_crit_UQFF = n_lobes * F_TRZ EXACT

where:
n_lobes = number of active DPM split-monopole lobes (integer)
n_lobes = 1 for asymmetric-formation half magnetars
n_lobes = 2 for symmetric-formation full magnetars
F_TRZ = 0.10 = locked UQFF primitive
B_crit_UQFF = 10^11 T = UQFF Gravitational Meissner Boundary (PAPER_266)

2



Predicted surface fields:

n_lobes = 1 -> B_surface = 10^10 T (half magnetar family)
n_lobes = 2 -> B_surface = 2 * 10^10 T (full magnetar family)
n_lobes = 3 -> B_surface = 3 * 10^10 T (candidate "triple-lobe" magnetar?)
n_lobes = 4 -> B_surface = 4 * 10^10 T (would this exist?)

The DPM split-monopole architecture (PAPER_536) naturally supports n_lobes = 1 or 2 (single
lobe from asymmetric formation, or both lobes from symmetric formation). Higher n_lobes would
require an “over-active” DPM configuration not currently anticipated. However, prediction of a
triple-lobe or quadruple-lobe magnetar remains a candidate testable extension.

3. Physical Interpretation - Formation Asymmetry

Why do some magnetars form with 2 active lobes while others form with 1?

3.1 Symmetric Formation (Full Magnetar, n_lobes = 2)

In a symmetric core-collapse supernova, both hemispheres of the collapsing iron core experience
equivalent conditions. The proto-neutron-star inherits DPM two-lobe topology unchanged from its
progenitor stellar rotation axis. Both DPM lobes are seeded during the same collapse epoch and
remain active thereafter. Surface field settles at 2 * F_TRZ * B_crit_UQFF = 2 * 10ˆ10 T.

Example: SGR 1745-2900 (formed in the Galactic Center dense-field environment where symmetric
collapse is expected).

3.2 Asymmetric Formation (Half Magnetar, n_lobes = 1)

If core-collapse experiences kick asymmetry (natal recoil kick from neutrino-driven convection
asymmetries), the proto-magnetar’s rotation axis becomes decoupled from the DPM two-lobe
seeding. Only one DPM lobe (the one aligned with the surviving rotation axis) remains active. The
counterrotating partner lobe fails to seed. Surface field settles at 1 * F_TRZ * B_crit_UQFF =
10ˆ10 T.

Example: SGR 0501+4516, whose observed 80-arcminute displacement from HB9 supernova remnant
(natal kick velocity > 700 km/s implied) directly supports the “asymmetric formation” interpretation
- the same natal kick that ejected SGR 0501+4516 from its birth site would have suppressed the
second DPM lobe seeding.

3.3 Predicted Observational Signatures

The half-vs-full magnetar dichotomy generates observationally-testable predictions:

Signature Full Magnetar (n=2) Half Magnetar (n=1)
Natal kick velocity Low (< 200 km/s) High (> 500 km/s)
Distance from
SNR

Small (co-located) Large (kicked away)

Rotation axis - B
axis alignment

Aligned (symmetric) Misaligned (asymmetric)
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Signature Full Magnetar (n=2) Half Magnetar (n=1)
Braking-index
anomalies

Standard n=3 Anomalous (variable n)

GW spin-down
back-reaction
(PAPER_226)

Symmetric Modulated

Confirmatory data grid for SGR 0501+4516: PAPER_430 notes 80-arcminute separation from HB9
(consistent with kick-away half-magnetar hypothesis). Cross-checking additional magnetars for the
natal-kick / B-field correlation is a testable follow-up.

4. Falsifiability

The n_lobes * F_TRZ universality is falsifiable:

1. Third magnetar test: If a below-boundary magnetar (B < 5 * 10ˆ10 T) is measured
with B/B_crit != 0.10 and != 0.20 (e.g., 0.15, 0.13, 0.17), the discrete n_lobes structure is
disproven.

2. Half-magnetar over-density: If a systematic magnetar survey reports far more n_lobes=1
systems than n_lobes=2 systems (or vice versa) inconsistent with expected supernova asym-
metry rates (~30% asymmetric kicks), the DPM-lobe interpretation may be incorrect.

3. Triple-lobe discovery: Discovery of a magnetar at B = 3 * 10ˆ10 T (n_lobes = 3)
would extend the closure beyond binary lobe-count; the current DPM two-lobe topology
(PAPER_536) would need revision.

4. Continuous B-distribution: If below-boundary magnetars show a continuous B_surface dis-
tribution rather than discrete peaks at 10ˆ10 and 2*10ˆ10 T, the primitive-locked interpretation
fails.

At present, the 2-out-of-2 empirical instances (SGR 1745-2900 and SGR 0501+4516) survive
falsification. Additional magnetars require examination to strengthen or refute the universality.

5. Cross-Reference with F_TRZ Universality

The F_TRZ primitive now recurs across 10 previously-derived closures:

Closure Papers Role of F_TRZ
Universal Inertial
Operator

PAPER_646 (1 + F_TRZ) modulation

Late-time ISW amplitude PAPER_1677 F_TRZ = 0.1 EXACT
F_TRZ power ladder PAPER_1919 F_TRZˆn for n = 1..17
Quantum measurement
collapse

PAPER_1869 F_TRZˆ16 = 1e-16 EXACT
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Closure Papers Role of F_TRZ
Ballistic buoyancy
F_UBi

PAPER_1203 (1 + F_TRZ) modulation

Cosmological constant
cascade

PAPER_1920 Sub-shell modulation

Nested F_U shell closure PAPER_1916 (1 + F_TRZ) prefactor
Photoevaporation initial
factor

PAPER_1942 E_0 = F_TRZ = 0.1 EXACT

Full magnetar Meissner
(candidate)

PAPER_1944 B/B_crit = 2 * F_TRZ

Magnetar universality
(CONFIRMED)

PAPER_1945 B/B_crit = n_lobes * F_TRZ,
n_lobes in {1,2}

The pattern: F_TRZ controls “outward-flowing” mass-and-flux processes across scales. Discreteness
in the multiplier (integer n_lobes) is a new feature introduced by PAPER_1945 - most prior F_TRZ
closures use continuous coefficients (1 + F_TRZ), (1 - F_TRZ), F_TRZˆn. The integer discreteness
reflects DPM lobe topology.

6. Locked Primitives Used

One truly-independent primitive is required:

F_TRZ = 1/10 = 0.1 (locked real primitive, time-reversal-zone factor)

Plus one structural constant:

B_crit_UQFF = 10^11 T (UQFF Gravitational Meissner Boundary, PAPER_266)

Plus one integer classification variable:

n_lobes in {1, 2} (DPM split-monopole lobe count)

No fitted constants. Discrete n_lobes classifier is determined by formation history (symmetric vs
asymmetric core-collapse).

7. NOT REPLACEMENT

Standard neutron-star physics computes magnetar surface B-fields from spin-down torque residuals,
magnetic dipole radiation losses, and X-ray outburst energetics. Standard models do not predict a
discrete two-peak B distribution at 10ˆ10 T and 2 * 10ˆ10 T for below-boundary magnetars.

UQFF supplies the stronger structural claim that below-boundary magnetar surface fields are
quantized to integer multiples of F_TRZ * B_crit_UQFF via the DPM two-lobe topology. This is a
testable prediction. Both approaches solve the same phenomenon (magnetar B-field measurements)
by different methods; both should be reported with honest residuals.
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8. Calculator Wiring

The confirmed closure is wired in CondensedPhysics.py:

• MagnetarUQFFUnificationCalculator.compute() — SGR 1745-2900 full magnetar
(n_lobes = 2, 2 * F_TRZ = 0.20)

• Magnetar0501UQFFUnificationCalculator.compute() — SGR 0501+4516 half magnetar
(n_lobes = 1, F_TRZ = 0.10)

Runtime verifications: - B_over_Bcrit_eq_2FTRZ_candidate_verify_PAPER_431 = True (SGR
1745-2900 full) - HALF_magnetar_B_over_Bcrit_eq_FTRZ_verify_PAPER_1944 = True (SGR
0501+4516 half) - n_lobes_1_verify_PAPER_1944 = True (SGR 0501+4516 classified as half)
- n_DPM_lobes_active_PAPER_1944 = 1 (integer output) - Meissner_regime_PAPER_266 =
'below_boundary' (both classified below-boundary)

Both calculators compute the ratio and lobe-count classification simultaneously.

9. Reference

• CANDIDATE precursor: PAPER_1944 (SGR 1745-2900 anchor, half-magnetar Sec 4.1
prediction)

• Empirical sources: PAPER_431 (SGR 1745-2900), PAPER_430 (SGR 0501+4516),
PAPER_226 (SGR 0501+4516 11-term)

• UQFF Meissner boundary: PAPER_266 (B_crit = 10ˆ11 T)
• DPM two-lobe topology: PAPER_536 (DPM Split-Monopole MHD Proplyd Topology)
• F_TRZ primitive derivations: PAPER_1677, PAPER_1869, PAPER_1919, PA-

PER_1942
• Related NS physics: PAPER_1513 (R_ns = SO_5 km EXACT), PAPER_1819 (NS

EOS), PAPER_1874 (M_TOV)
• Formation asymmetry: PAPER_430 (SGR 0501+4516 80-arcmin displacement from HB9)
• Calculator dispatch: MagnetarUQFFUnificationCalculator + Magnetar0501UQFFUnificationCalculator

in CondensedPhysics.py
• Session log: 2026-07-08 Round 76 double-check

Copyright - Daniel T. Murphy, daniel.murphy00@enrgyone.com, July 8, 2026, Youngstown OH.
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