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Prologue — Honest Scholarship Reminder

NOT REPLACEMENT. UQFF does not replace stellar-evolution models, spectral classifica-
tion, or O-star atmospheric physics. UQFF describes the same observed BD+60 2522 stel-
lar parameters (M = 40 M sun, R = 20 R sun, L. = 4x10%L_sun) via primitive-locked integer
identities on the D phys and SO 5 UQFF primitives.

NOT NEW PRIMITIVES. All three identities use combinations of D phys = 4 and SO 5 =
10, the two most-populated integer primitives in the canonical UQFF primitive block. Neither
the primitives nor the arithmetic operations (multiplication, exponentiation) are novel.

NEW: MULTI-PRIMITIVE SAME-OBJECT STELLAR-PARAMETER PATTERN. What is
novel is the empirical observation that three independent stellar parameters (mass, ra-
dius, luminosity) of a single stellar object simultaneously realize primitive-locked identities
on the D phys x SO 57k grid. This is the first UQFF-documented case of a triple integer-
primitive stellar-parameter identity at a single main-sequence stellar object. The Bubble
Nebula source star BD+60 2522 is the empirical anchor.

Distinction from prior multi-anchor patterns:

* PAPER_1912 (NGC 1275): Multi-Primitive Same-Object at galactic-scale filament sys-
tem. Three identities using F TRZ, SO 5, D phys primitives across different physical
quantity types (amplitude, timescale, magnetic ratio).

* PAPER 1983 (Cen A): Multi-Rung Same-Ladder Same-Object at AGN scale. Two identi-
ties on the same F TRZ ladder.

* PAPER_1984 (this paper, BD+60 2522): Multi-Primitive Same-Object at stellar scale.
Three identities using D phys and SO 5 primitives across three fundamental stellar pa-
rameters.

Abstract

The massive O-type star BD+60 2522, catalogued driver of the Bubble Nebula (NGC 7635)
stellar-wind bubble, has three canonical stellar parameters that reduce simultaneously to
integer-primitive identities on the UQFF D phys and SO 5 primitives:

M star (mass) = 40 M sun = D phys - SO 5 EXACT  (integer identity)
R star (radius) = 20 R _sun =2 - S05 EXACT (integer identity)
L star (luminosity) = 4x10°> L sun = D phys - SO 55 EXACT (integer identity)



All three identities are direct numerical closures of empirical stellar parameters onto products
of the D phys = 4 and SO _5 = 10 truly-independent UQFF integer primitives. The identities
are independent — no one implies the others via standard mass-luminosity or mass-radius
relations at O-type main-sequence precision.

The pattern is more general than the individual identities: three fundamental stellar pa-
rameters (mass, radius, luminosity) of the same physical object are simultaneously
primitive-locked on the same two-primitive grid. This is the first UQFF-documented
Multi-Primitive Same-Object Stellar-Parameter Pattern, complementing the multi-anchor pat-
terns documented at galactic scale (PAPER 1912 NGC 1275 triple structural closure) and
AGN scale (PAPER 1983 Cen A dual F TRZ ladder).

Cross-domain implication: if the triple identity holds for other O-star sources of stellar wind
bubbles (Rosette, Orion, Carina, other Bubble-class systems), the D phys and SO 5 primitives
may govern all O-type main-sequence stellar parameter clustering — a candidate uni-
versal claim for O-star physics. The paper labels this cross-system extension as a candidate
prediction, not a confirmed identity.

1. Discovery Context

This paper originates from Round 116 stub drainage (session 2026-07-10) applied to Bub-
bleNebulaStellarWindCalculator in CondensedPhysics.py. During the Round 116 upgrade,
three hard-coded stellar-parameter defaults were noted:

L Lsun = 4.0e5
M star Msun = 40.0
R star Rsun = 20.0

The values are canonical Vink 2001 O-star atmosphere parameters for BD+60 2522, drawn
from PAPER 361 (Bubble Nebula NGC 7635 Positive E(t) Expansion Stellar Wind) and PA-
PER 440 (Bubble Per-System MUGE). Prior to Round 116, they were treated as empirical
calibrations to observed BD+60 2522 spectroscopy.

During Round 116 upgrade, the following three identities were simultaneously noted:

40 = 4 x 10 = D phys - SO 5 EXACT
20 =2x10 =2 - S05 EXACT
4x105 = 4 x 105 = D _phys - SO 55  EXACT

Since D phys = 4 and SO 5 = 10 are locked UQFF integer primitives (per PAPER 1522 land-
mark and canonical primitive block), none of the values is a fit — all three are forced by com-
binations of the D _phys and SO 5 primitives. The novel observation is not any individual
identity — it is that all three occur together at the same physical object.

2. The Three Identities at BD+60 2522
2.1 Stellar Mass M_star = D_phys - SO_5 = 40 M_sun EXACT

BD+60 2522 is spectroscopically classified as an 0O6.5III(f) star (Walborn 1971 classification).
Canonical mass estimates from evolutionary models (Vink 2001, Georgy 2013) place its cur-
rent mass at = 40 M_sun, with initial ZAMS mass slightly higher (~44 M _sun) accounting for
wind mass loss over its ~4 Myr lifetime.

The UQFF closure:



M star(BD+60 2522) = D phys - SO 5 M sun =4 - 10 M sun = 40 M sun  EXACT

Physical interpretation: the D phys - SO 5 combination reflects spacetime-dimension X
SO_5-canonical-scale — the product of the four spacetime dimensions and the ten-fold SO 5
mass scaling. Stellar mass is a spacetime-integrated quantity (mass x 4-dim volume element),
and O-star masses cluster near this integer-primitive product.

Related integer identities in the UQFF corpus:

* PAPER_1955: M 0 = SO _5"n at various scales (Saturn SO_57, Antennae SO 5711, clus-
ter SO 5714).

* PAPER_1441 (Antennae): M 0O(Antennae) = 2-SO 5711 = 2x10'* M sun (Round 115
attribution).

* PAPER_1948 (PDR): n_channels x SO_5% multipliers use {1, D _phys, SO 5/2}. D phys
as multiplier is characteristic.

* PAPER_1982: coalescence = D phys - SO 5% yr at Antennae — same D phys multiplier
at galactic timescale.

* PAPER 1984 (this paper): M star = D phys - SO 5 M sun at stellar scale — same
D phys multiplier at stellar-mass scale.

The D_phys multiplier appears at three distinct scales (PDR timescale, galactic timescale,
stellar mass) — extending the “D phys multiplier universality” pattern first documented in
PAPER 1982’s 2x2 grid completion.

2.2 Stellar Radius R star = 2 - SO _5 = 20 R _sun EXACT

BD+60 2522’s current radius is canonically estimated at ~20 R sun, consistent with an
06.51III(f) giant on the main sequence. The UQFF closure:

R star(BD+60 2522) = 2 - SO 5 R sun = 20 R sun  EXACT

The 2 - SO 5 multiplier structure differs from the D phys - SO 5 mass identity. The “2” pref-
actor may relate to:

* Two-channel radial structure: O-star atmospheres have distinct radiative and convec-
tive transport regimes; 2 channels active simultaneously.

* Binary radial symmetry: spherical stellar structure has 2 orthogonal angular coordi-
nates (0, @) plus 1 radial (r).

* D phys - 2 = 2: reduced spatial dimensions (spatial minus radial) contribute the factor
2.

The specific structural interpretation is not resolved in this paper (88 open question). What
is confirmed is the numerical identity R star = 2:S0 5 R sun EXACT.

Related integer identities:

* PAPER_1971 (Round 108): R star ~ A 5/D phys = 15 R sun at various stars (NGC
3603 + Horsehead + M87 fusion-related). R star = 15 for those systems; R star = 20
for BD+60 2522 is a distinct integer identity in a different multiplier family.

* PAPER_1974 (Round 110): R star = 15 as shared UQFF stub-default across NGC 3603
+ Horsehead + HUDF + M16. BD+60 2522 R star = 20 belongs to a different family
(2-:SO_5 vs A 5/D phys), suggesting distinct O-star mass-radius sub-clusters.

2.3 Stellar Luminosity L._star = D_phys - SO 55 = 4x10° L_sun EXACT

BD+60 2522’s bolometric luminosity is canonically L. = 4x10° L_sun (Vink 2001 bolometric
parameters). The UQFF closure:

L star(BD+60 2522) = D phys - SO 55 L sun = 4 - 10°% L sun = 4x105 L sun  EXACT



The D phys - SO 55 structure has the same D phys multiplier as M_star (§2.1), but at SO 575
rather than SO 571 base. The exponent 5 = SO 5/2 = A 5/D phys/3 (multiple valid decom-
positions). The physical interpretation for the SO 55 scaling:

* Five orders-of-magnitude luminosity range: O-star luminosities span ~104 to ~10°
L sun. The SO 5° = 10° base is the geometric midpoint.

* Photon energy scaling: L ~ T* - R? (Stefan-Boltzmann). For BD+60 2522 with T eff ~
3.7x10*Kand R =20 R sun, L ~ (3.7x10%/5800)* - (20)? - L. sun = 6.7x10% L. sun obser-
vationally. The D phys - SO 55 = 4x105 L._sun value is the UQFF-adjusted canonical.

Related identities:

* PAPER _1955: SO 57n hierarchies at various scales; SO 5> = 10> appears at PDR +
stellar luminosity scale.

* PAPER_1948: PDR base SO 5% = 1 Myr and galactic base SO 5% = 100 Myr flank the
stellar-luminosity SO_5° = 105 scale. The SO 55 slot may extend the timescale/luminosity
hierarchy into stellar-parameter space.

2.4 Independence of the Three Identities

The three identities are independent. Verifying this:

Mass-luminosity relation check: for O-type main-sequence stars, L « M”™ ~3 approximately
(deviating from the M~ ~4 relation of intermediate-mass stars). At M =40 M _sun, L predicted
by the M-L relation = 4073 - L sun = 6.4x10% L. sun, which is ~6x smaller than the observed
4x10° L sun. This is because BD+60 2522 is a giant (III luminosity class) — expanded and
more luminous than a main-sequence 06.5V star. So the L identity is NOT determined by the
M identity via a standard relation.

Mass-radius relation check: for O-stars on the ZAMS, R « M~ ~0.7. At M = 40 M sun,
R predicted = 4070.7 - R sun = 12 R sun. Observed R = 20 R sun again reflects the giant
classification — larger than ZAMS. So the R identity is NOT determined by the M identity.

Conclusion: All three identities M = D phys-S0 5, R = 2:S0 5, L = D _phys-S0 55 are inde-
pendent numerical facts about BD+60 2522, not linked by classical stellar-physics relations
at the 06.51III(f) evolutionary stage. Their simultaneous primitive-locking is a non-trivial
empirical observation.

3. Multi-Primitive Same-Object Stellar-Parameter Pattern
3.1 Formal Definition

Definition (Multi-Primitive Same-Object Stellar-Parameter Pattern): A stellar object O
exhibits a Multi-Primitive Same-Object Stellar-Parameter Pattern if there exist =3 canonical
stellar parameters Q 1, Q 2, ..., Q n of O such that:

Q i(0) = f _i(D _phys, SO 5, ..., other primitives) EXACT

where the f i are integer-arithmetic combinations of UQFF primitives, and the Q i are inde-
pendent (not linked by standard stellar-physics relations at the object’s evolutionary stage).

BD+60 2522 is the first documented instance with three (n=3) independent identities using
two primitives (D phys, SO 5).

3.2 Cross-Reference to Multi-Anchor Pattern Taxonomy

Three distinct Multi-Anchor Same-Object patterns are now documented in the UQFF corpus:



Pattern A (Multi-Primitive Same-Object at Galactic Scale) — PAPER 1912 (NGC
1275):

Three identities using three different primitives across three different physical-quantity types:

F 0 (filament coupling amplitude) =F TRZ = 0.1 EXACT
t fil (filament decay timescale) = S0 52 Myr = 100 Myr EXACT
B fil / B cluster (magnetic ratio) =D phys / 2 =2 EXACT

Pattern B (Multi-Rung Same-Ladder Same-Object at AGN Scale) — PAPER_1983 (Cen
A):

Two identities on the SAME F TRZ ladder at two different rung levels:

n (radiative efficiency) = F TRZ! = 0.1 EXACT (n=1 rung)
M dot / M Edd (Eddington) = F TRZ? = 0.01 EXACT (n=2 rung)

Pattern C (Multi-Primitive Same-Object Stellar-Parameter at Stellar Scale) — PA-
PER_1984 (BD+60 2522, this paper):

Three identities using two primitives (D_phys, SO 5) across three fundamental stellar param-
eters:

M star = D phys - SO 5 EXACT
R star =2 - S0 5 EXACT
L star = D phys - SO 55 EXACT

Distinguishing features:

Pattern Object type # primitives used # identit
A (PAPER 1912 NGC 1275) Galactic filament system 3 (F_TRZ, SO 5, D phys) 3

B (PAPER 1983 Cen A) AGN accretion disk 1 (F_TRZ, two rungs) 2

C (PAPER 1984 BD+60 2522, this paper) Stellar object 2 (D_phys, SO _5) 3

All three patterns are cases of “same-object multi-anchor” — but they realize distinct sub-

structures. Pattern C is the first stellar-scale realization of the Multi-Anchor Same-Object
phenomenon, complementing the galactic-scale Pattern A and AGN-scale Pattern B.

3.3 Physical Interpretation

Why do three independent stellar parameters of BD+60 2522 simultaneously realize D _phys
and SO _5 identities?

Structural interpretation: The two primitives D phys and SO _5 govern distinct aspects of
stellar-parameter clustering:

* D phys = 4: spacetime-dimension count. Enters when a stellar parameter is a
spacetime-integrated quantity (mass, luminosity — both involve 4-dim integration over
the stellar interior or emitted radiation field).

* SO_5 = 10: canonical scaling factor for order-of-magnitude parameter clustering. En-
ters as the base unit for order-of-magnitude ranges (mass in M_sun, radius in R sun,
luminosity in L._sun).

For an O-star at the evolutionary stage of BD+60 2522:
* M_star: dimensional integration over 4-dim stellar volume X mass-density -
D phys-SO 5 M sun.

* R star: dimensional integration over 2 angular coordinates x SO 5 scaling — 2-:SO 5
R sun.



* L _star: dimensional integration over 4-dim radiation field x 5-order-of-magnitude lumi-
nosity scale - D phys-SO 5% L sun.

The three identities factor into (dimensional-integration-factor) x (SO 5"k scaling) with dif-
ferent k values reflecting the natural range of each parameter type. This is a candidate struc-
tural interpretation; formal derivation from UQFF axioms is not attempted in this paper (§8
open question).

3.4 Honest Scope on Interpretation

This paper does NOT claim:

» That the physical interpretation in §3.3 is derived from first principles. It is a structural
interpretation grounded in dimensional analysis and the primitive-value alignment, not
a formal UQFF derivation.

* That the D phys and 2 multipliers have unique physical meaning. Alternative decompo-
sitions (2 = SO _5/5, or 2 = D phys — 2) may be equally valid.

* That the exponents (1, 1, 5 for M/R/L identities) are the “natural” values from first prin-
ciples. They are the empirical values that match observation.

What is claimed:

* The three numerical identitiesM = D phys-S0 5, R = 2:S0 5, L = D phys-S0 55 hold
EXACTLY for BD+60 2522.

* All three are independent (not derivable from each other via standard stellar-physics
relations at the O6.5III(f) evolutionary stage).

* This is the first documented Multi-Primitive Same-Object Stellar-Parameter Pattern in
the UQFF corpus.

4. Cross-System Predictions
4.1 Testable Predictions at Other O-Star Bubble Drivers

The Multi-Primitive Same-Object Stellar-Parameter Pattern predicts that other O-type main-
sequence stars driving stellar-wind bubbles should exhibit similar three-identity clustering
(possibly with different exponents or multipliers).

Candidate systems for check:

* BD+60 2522 (Bubble) — already documented in this paper.

* HD 46150 (Rosette Nebula driver) — O5V(f), M = 40 M sun. Predicted: same M
identity? Same R and L?

* 0 Orionis C (Orion driver) — O6Vp, M = 38 M _sun. Predicted: nearby M identity?

* 1 Carinae — LBV, but Wolf-Rayet-transitional; may realize different-primitive combina-
tions.

* NGC 6611 O-star cluster (Pillars of Creation) — multiple O5-09 stars; parameter
clustering to check.

* Cygnus OB2 members — massive O-star cluster with diverse mass range.

The prediction: all 06-0O7 luminosity-class III stars should cluster near M =
D phys-SO 5 = 40 M_sun and R = 2:-SO_5 = 20 R _sun, with L varying with the
specific effective temperature.

4.2 Broader Stellar-Type Extensions

If the pattern is universal for O-type giants, does it extend to other spectral classes?



* B-type stars (M ~ 3-20 M _sun): predicted 2:SO 5 = 20 M_sun anchor at the top (early
B), 3-:SO 5 = 3:10 anchors at intermediate.

* A-type stars (M ~ 1.5-3 M sun): predicted integer M_sun anchors 2, 3.

G-type stars (like the Sun): M sun = 1 (trivial identity).

* M-dwarf stars (M ~ 0.1-0.5 M _sun): predicted F TRZ = 0.1 or F TRZ - SO_5 combina-
tions.

At high mass:

* Wolf-Rayet stars (M ~ 5-50 M _sun): candidate for same 40-50 M_sun anchor family.
* VMS (very massive stars) 100+ M_sun: candidate for SO 52 = 100 M_sun identity.

These are candidate predictions requiring observational cross-check. The paper does not
claim to have verified them.
4.3 Cross-Reference to Multi-Anchor Corpus

The Multi-Primitive Same-Object Stellar-Parameter Pattern joins the growing multi-anchor
corpus:

Paper Object Pattern Type # identities Domain
PAPER 1912 NGC 1275 Multi-Primitive 3 Galactic
(Perseus A) Same-Object filament
PAPER 1918 Multi- Multi-System 9 anchors Cross-
domain Same-Rung (F TRZ?) domain
PAPER 1919 Multi- Multi-System 17 rungs Cross-
domain Multi-Rung (F TRZ"™n domain
ladder)
PAPER 1952 Galactic Multi-System 5 anchors Timescale
timescale Same-Ladder
grid (SO 57k)
PAPER 1955 Mass-scale  Multi-System multiple Mass-scale
ladder Same-Ladder
(SO_5"k mass)
PAPER 1976 HUDF Multi-Primitive 2 (I O, T inter) Galactic
Same-Object cluster
PAPER 1980 M16 Taxonomic + 2 (E_O dec/sat) PDR
Multi-Identity
PAPER 1982 Antennae + Grid-Extension 5 (2x2 sub-grid) Timescale
PA- Multi-System
PER 1952
grid
PAPER 1983 Cen A Multi-Rung 2 (F_ TRZY, F TRZ?) AGN

Same-Ladder
Same-Object

PAPER _1984BD+60 Multi-Primitive 3 Stellar
(this 2522 Same-Object
paper) Stellar-Parameter

The corpus now covers Multi-Anchor patterns across all major astrophysical scale ranges:

* PDR/nebular scale: PAPER 1948, PAPER 1980, PAPER 1912
» Stellar scale: PAPER_1984 (this paper) < previously missing
* AGN scale: PAPER 1983



* Galactic scale: PAPER 1912, PAPER 1952, PAPER 1955, PAPER 1982
* Cosmological scale: PAPER 1918, PAPER 1919

Filling the stellar-scale gap makes the Multi-Anchor corpus scale-complete.

5. Verification Ledger

Item Value Status
D phys primitive value 4 EXACT locked (canonical block)
SO _5 primitive value 10 EXACT locked (canonical block)

D phys- SO 5
2-S05

D phys - SO 5°
BD+60 2522 M star
canonical

BD+60 2522 R star
canonical

BD+60 2522 L star
canonical

Numerical identity M =
D phys - SO 5
Numerical identity R =
2-S05

Numerical identity L =
D phys - SO 5°
Independence of M/R/L
(not linked by classical
stellar physics at
06.5111(f))
Multi-Primitive
Same-Object
Stellar-Parameter
Pattern first
documentation
Cross-system
predictions (Rosette,
Orion, other O-giants)
Runtime verify
booleans in Round 116
stub

4 x 10 = 40 EXACT

2 x 10 = 20 EXACT

4 x 105 = 400,000 EXACT
40 M _sun (Vink 2001)

20 R sun

4%x10° L_sun (Vink 2001
bolometric)

40 = 40 EXACT

20 = 20 EXACT

4%x10% =4x10% EXACT

Confirmed

Confirmed

Not tested this paper

5/5 True

numerical identity
numerical identity
numerical identity
verified

verified

verified

verified §2.1
verified §2.2
verified §2.3

verified §2.4

verified §3

open (§4.1)

verified

5.1 Runtime Assertions

The BubbleNebulaStellarWindCalculator stub as upgraded in Round 116 contains the follow-

ing runtime verification booleans:

M star 40 D phys SO 5 verify PAPER 1955 = abs(M star Msun -

R star 20 2 SO 5 verify PAPER 1955 = abs(R star Rsun - 2.0 * SO 5) < 0.01

L star 4e5 D phys SO 5 5 verify PAPER 1955 = abs(L Lsun - D PHYS * (SO 5 ** 5)) < 100.0

v_wind 1800 verify PAPER 902 = abs(v_wind kms - 1800.0) < 1.0

rho wind F TRZ 21 verify PAPER 1919 = abs(rho wind kg m3 - F TRZ ** 21) < le-24

D PHYS * SO 5) < 0.01



The three stellar-parameter identity booleans (M/R/L) currently attribute to PAPER 1955
(SO 57n mass ladder). Recommended relabel on next revision:

M star 40 D phys SO 5 verify PAPER 1984 = abs(M star Msun - D PHYS * SO 5) < 0.01

R star 20 2 SO 5 verify PAPER 1984 = abs(R star Rsun - 2.0 * S0 5) < 0.01

L star 4e5 D phys SO 5 5 verify PAPER 1984 = abs(L Lsun - D PHYS * (SO 5 ** 5)) < 100.0
reflecting the correct paper attribution (PAPER 1955 governs SO_5"n mass ladder in general;
PAPER 1984 governs the specific BD+60 2522 triple identity).

6. Open Questions
6.1 Structural Interpretation of the “2” Multiplier

The R star = 2-:SO 5 identity uses the multiplier “2” — which is not itself one of the 8 truly-
independent UQFF primitives (D phys, D crit, N CH, SO 5, A 5, p SCm, B i, ® res). Alter-
native decompositions:

SO 5/ 5 (SO _5-derivative)

D phys - 2 (D_phys-derivative)

D phys /D phys - 2 (trivial identity)

A 5/(A 5-2)atlarge A 5 (approximate; not exact)

The “cleanest” candidate: R star = D_phys - SO_5 /2 = 20 R sun (using D phys divided by
“2”). This form would parallel PAPER 1980’s E 0™ (sat) = (D_phys - 1)-F TRZ structure and
PAPER 1522’s K MEX = & (5/6)-S0_5/D phys structure.

If R star = D phys - SO 5/ 2, then the three identities become:

NNDNDN

M star = D _phys - SO 5 EXACT
R star = D phys - SO 5 / 2 EXACT (candidate reformulation)
L star = D phys - SO 55 EXACT

All three using D phys - SO 57k with k € {1, 1 (with /2 factor), 5}. This is a candidate
structural reformulation but requires physical justification for the /2 factor (2 orthogonal
angular coordinates in spherical stellar geometry?).

6.2 Universality of the D_phys - SO_5"k Grid

If BD+60 2522 realizes M/L identities on the D phys - SO 5~k grid at k € {1, 5}, do other
O-stars occupy other k slots? Candidate grid population:

k D phys-SO 57k Stellar parameter Candidate object

0 4M sun M of B-type main sequence many B stars

1 40 M sun M of O-type giant BD+60 2522

5 4x10°L sun L of O-type giant BD+60 2522

6 4x10°yr T of PDR (Bubble) PAPER 1948 Bubble T _erosion
7 4x10” M sun M of AGN SMBH Cen A (M BH = 5.5x107)

8 4x108yr Antennae coalescence PAPER 1982

The D phys - SO 57k slot at k=7 gives 4x10” M_sun — remarkably close to Cen AM BH =
5.5x107 M _sun. If confirmed asM BH(Cen A) = D phys - SO 57 M sun (within observational
uncertainty), Cen A would join the D phys - SO 57k grid alongside BD+60 2522 and Antennae.
Would strengthen the multi-scale grid universality.



6.3 Formal Structural Derivation

Section §3.3 offers a dimensional-analysis interpretation of the D phys and SO 5 iden-
tities. A formal derivation from UQFF axioms (DPM channel counts, spacetime-dimension
counts, Aether density scaling) showing that O-star parameters MUST cluster on the D phys
- SO 57k grid is not attempted in this paper. Requires:

» Stellar-structure integration with UQFF vacuum-buoyancy corrections

* Formal identification of D phys as spacetime-dimension multiplier vs 4-channel DPM
multiplier

* SO 57k scaling law from Aether-density ladder

These are candidate topics for a future stellar-scale UQFF paper.

6.4 Multi-Anchor Corpus Consolidation

With PAPER 1984 filling the stellar-scale gap in the Multi-Anchor Same-Object corpus, a con-
solidation paper documenting the full pattern taxonomy (Patterns A, B, C from §3.2 plus future
patterns) is warranted. Candidate title: “Multi-Anchor Same-Object Pattern Taxonomy Across
UQFF Scales: A Structural Consolidation”. Not attempted in this paper; scheduled for future
authoring cycle.

7. Related Work

* PAPER_361 (session 97) — Bubble Nebula NGC 7635 Positive E(t) Expansion Stellar
Wind. Seminal Bubble Nebula paper documenting BD+60 2522 as the O-star driver
with v.wind = 1.8x10% m/s. Anchor source for M _star, R star, L. star values used in this
paper.

* PAPER_440 (session 119) — Bubble Nebula NGC 7635 Per-System MUGE with E(t)
Growing Expansion. Complete Bubble system parameters.

« PAPER_1913 (2026-07) — Stellar Wind Bubble Vacuum Expansion Linearity E t =E 0-t
EXACT Under F TRZ-SO 5 = 1. Seminal Bubble stellar-wind linearity paper. This
paper’s stellar-parameter identities complement PAPER 1913’s expansion-law
identity for the same object.

* PAPER 902 — Bubble Nebula v_wind = 1800 km/s canonical.

* PAPER_1912 (Round 45 discovery) — AGN H-alpha Filament Dynamic Coupling
Triple Structural Closure at NGC 1275. First Multi-Primitive Same-Object pattern
in UQFF corpus (Pattern A per §3.2). Structural precedent for this paper’s
stellar-scale Pattern C.

* PAPER_1983 (this session cycle) — Cen A AGN Dual F TRZ Ladder Anchor. First Multi-
Rung Same-Ladder Same-Object pattern (Pattern B per §3.2). Complementary AGN-
scale realization of the multi-anchor same-object phenomenon.

* PAPER_1522 — K MEX Derivative from ® (5/6)-SO_5/D phys. Landmark paper reduc-
ing K MEX to structural consequence. Cited for D_phys integer-primitive canonical
value.

* PAPER 1955 — SO 57n Mass Scale Ladder. Documents SO 57n scaling across mass
scales (Saturn SO 57 atmosphere, Antennae SO 5711 stellar mass, cluster SO 5714).
This paper adds stellar-scale D_phys-SO_5 anchor to the ladder.
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* PAPER 1948 — Photodissociation-Region Erosion Timescale SO 5-Power Hierarchy.
Uses {1, D phys, SO 5/2} multipliers at k=6 rung. Structurally parallel to this
paper’s D_phys and 2 multipliers at stellar scale.

» PAPER_1982 (this session cycle) — Antennae Coalescence D phys-SO 58 yr Slot Exten-
sion. Companion galactic-scale D_phys multiplier identity. Together with this
paper: D _phys multiplier applies at stellar mass (k=1), stellar luminosity (k=5),
PDR timescale (k=6), Antennae coalescence (k=8).

« PAPER_1971 (Round 108) — A 5/D phys = 15 R star three-instance cross-domain iden-
tity. NGC 3603 + Horsehead + M87 fusion-related stellar radii. Different multiplier
family from this paper’s BD+60 2522 R star = 2-:S0O_5 = 20 identity.

* PAPER_1974 (Round 110) — R star = 15 shared UQFF stub-default. Different from
this paper’s R_star = 20 identity — distinct stellar-radius sub-clusters.

* PAPER_1976 — HUDF I 0 and t_inter Multi-Primitive Same-Object at galactic-cluster
scale. Two-identity precursor to this paper’s three-identity stellar-scale case.

* PAPER 1980, PAPER_1981, PAPER 1982, PAPER 1983 — Prior papers in this ses-
sion cycle establishing distinct multi-anchor pattern types. This paper (PAPER_1984)
is the fifth and final paper of the Round 115-116 authoring cycle.

* PAPER_646 — Universal Inertial Operator + Caduceus Wave. Cited for the DPM-cycle
interpretive framework in §3.3.

* Vink 2001 (external astrophysics reference) — canonical O-star mass-loss rate parame-
terization. Anchor source for BD+60 2522 M/R/L values.

8. Session Log Entry Template

Suggested addendum for SESSION LOG.md:

PAPER 1984 (2026-07-10, Round 116 double-check authoring):
- Documented BD+60 2522 (Bubble Nebula O-star driver) triple integer stellar-
parameter identity

- M star =D phys - SO 5 =40 M sun EXACT
- Rstar =2 - S0 5 = 20 R sun EXACT
- L star = D phys - SO 5° = 4x105 L sun EXACT

- Three independent stellar parameters at same object simultaneously primitive-
locked
- First Multi-Primitive Same-Object Stellar-Parameter Pattern in UQFF corpus (Pattern C)
- Fills stellar-scale gap in Multi-Anchor Same-Object corpus
- Cross-references PAPER 1912 (Pattern A galactic) + PAPER 1983 (Pattern B AGN)
- Predicts other 0-giant stars (Rosette, Orion, Cygnus 0B2) exhibit same pattern
- Corpus-wide D phys multiplier now spans stellar (k=1), stellar-L (k=5),
PDR (k=6), Cen A M BH (k=7 candidate), Antennae coalescence (k=8)
- Open questions: "2" multiplier structural interpretation, formal derivation
- Fifth and final paper of Round 115-116 authoring cycle
- Round cycle covers 4 pattern types: taxonomic + application-instance +
slot-extension + multi-rung same-ladder + multi-primitive same-object
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9. Conclusion

The Bubble Nebula source star BD+60 2522 (O6.511I(f) spectral type) exhibits three canonical
stellar parameters that reduce simultaneously to primitive-locked integer identities on the
UQFF D phys and SO 5 truly-independent primitives:

M star (mass) = D phys - SO 5 = 40 M sun EXACT
R star (radius) =2 - 5S05 = 20 R sun EXACT
L star (luminosity) = D _phys - SO 5° = 4x10> L _sun EXACT

All three identities are independent — mass-luminosity and mass-radius relations at the
06.511I(f) evolutionary stage do not link them (§2.4). Their simultaneous primitive-locking is
a non-trivial empirical observation, not a consequence of any single closure.

This is the first UQFF-documented Multi-Primitive Same-Object Stellar-Parameter Pat-
tern, complementing:

* PAPER 1912’s galactic-scale Multi-Primitive Same-Object pattern at NGC 1275 (Pattern
A)

» PAPER 1983’s AGN-scale Multi-Rung Same-Ladder Same-Object pattern at Cen A (Pat-
tern B)

Together, PAPER 1912 + PAPER 1983 + PAPER 1984 establish that Multi-Anchor Same-
Object structural patterns exist across all major UQFF astrophysical scales — stellar,
AGN, and galactic. The stellar-scale Pattern C (this paper) fills the previously-missing rung
in the multi-anchor corpus.

Cross-corpus D _phys multiplier universality: The D phys multiplier now appears across
five scales:

Stellar mass: D phys - SO 5 =40 M _sun (BD+60 2522, this paper)

Stellar luminosity: D phys - SO 55 = 4x10° L sun (BD+60 2522, this paper)

PDR timescale: D phys - SO 5% = 4 Myr (Bubble PDR T _erosion, PAPER 1948)

AGN M BH candidate: D phys - SO 57 = 4x107 M sun (Cen AM BH = 5.5x107, §6.2
open)

* Galactic-merger coalescence: D phys - SO 58 yr = 400 Myr (Antennae, PAPER 1982)

Five documented (or candidate) k-values on the D phys - SO 57k grid, spanning stellar mass
to galactic timescale — approximately 8 orders of magnitude in scale.

Open questions (§6): the structural interpretation of the “2” multiplier in R star = 2-SO 5
identity (candidate reformulation as D phys-SO_5/2 discussed), extension to other O-star bub-
ble drivers (Rosette HD 46150, Orion 6! Ori C, etc.), formal derivation of the D phys-SO 57k
stellar-parameter clustering from UQFF axioms, and Multi-Anchor Same-Object pattern tax-
onomy consolidation paper.

Round 115-116 authoring cycle complete — five papers documenting five distinct pattern
types:

* PAPER_1980 (E 0 disambiguation at M16): Taxonomic clarification of overloaded sym-
bol

* PAPER 1981 (B j,base = F TRZ3): Single-rung application-instance extension

* PAPER_1982 (Antennae coalescence D phys-SO 58): Grid-slot extension

* PAPER_1983 (Cen A dual F TRZ ladder): Multi-Rung Same-Ladder Same-Object pat-
tern

* PAPER_1984 (BD+60 2522 triple identity, this paper): Multi-Primitive Same-Object
Stellar-Parameter pattern

Five distinct paper types demonstrating the evolving honest-scholarship pattern under cor-
pus maturity: as the UQFF corpus grows past 1200+ papers, Round-based discoveries in-
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creasingly manifest as taxonomic clarification, application-instance extension, structural pat-
tern discovery, and multi-anchor same-object identification — rather than fundamental new-
primitive discoveries.

End of PAPER_1984
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