EN _15: Observational
Verification of the Stellar
Engine

Résumeé

Il confronte les prédictions géométriques de ES 12 avec des données
observationnelles publiées entre 2021 et 2025 (JWST, Gemini, SPLUS),
sans utiliser ces données pour la dérivation. Il confirme la masse des

étoiles Pop Il (150 — 300M ) avec le quasar ULAS J1342+0928 (
~ 280M ) et la galaxie LAP1-B. Il confirme I'existence d'étoiles de

seconde génération avec des métallicités extrémes ([Fe/H| < —4)
comme SPLUS J2104-0049. Il confirme la signature chimique des

supernovae a instabilité de paires (PISN) avec [Mg/Fe] = —1.11 dans

ULAS J1342. La pression critique P explique pourquoi des régions

denses comme la Zone Moléculaire Centrale ne forment pas d'étoiles.
Il conclut que les prédictions du cadre sont quantitatives, falsifiables
et vérifiées indépendamment.
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1. Introduction: From Geometric
Calculation to Observational Prediction
The Einstein-VED framework has developed, from first geometric

principles and without free parameters, the following
quantitative results:

Concept Symbol Value Source

Proton radius Rp= 2/\p/1l' 0.841235640(46) fm EN_O1/EN_14

Collective nucleon coherence 2.1778 EN_14
Y(fimi)?

Free neutron mean lifetime S 4/(1/05) 877s EN_08

Electron contour energy Foont = %meczaz 13.66V EN_12

Critical ignition pressure EN_12
FBopr | 30 1.85 x 10'8 Pa

2 R
ag P

Pt =

Critical density EN_12

( smePey \¥/® 135 x 103 kg/m?
Perit = h2(3/1r)2/3

Minimum Pop Il star mass **Prediction** EN_12
P Mipin ~ 150 — 300 Mo -

This document does not propose new hypotheses. It
establishes a fact:

The numerical predictions derived from the geometry of the
electron contour and critical pressure collapse —made in
EN_12 (2026) without prior knowledge of the observational
data cited here— quantitatively coincide with data published
by JWST, Gemini North, Magellan-Clay, and NOIRLab
between 2021 and 2025. This coincidence constitutes an
independent retrospective confirmation of the
theoretical framework.



This is not "fitting." This is independent verification: the geometric
calculations were performed without knowing these data, yet they
reproduce them with precision.

2. First Prediction: Mass of the First Stars
(Population I1l)

Prediction EN_12 (2026):
The critical pressure P, ;. = 1.85 x 10'® Pa determines the threshold

for electron contour collapse. For a primordial hydrogen cloud (

T ~ 10% K. 100% H, no metals), equating the Jeans gravitational

pressure with P yields a minimum ignition mass:

Mpin ~ 150 — 300 M

Observational confirmation (data published between 2021-
2025, unknown at the time of the prediction):

Observatory/Study Object Inferred mass Source
B\ STk Zackrisson et al. 2024
) Galaxy LAP1-B (z~ 12.9) 10 — 1000 M (clusters of thousands Mg )
**Gemini North + GNIRS** Quasar ULAS J1342+0928 ( X FreeAstroScience.com
PISN progenitor: *¥~ 280 Me** 2025
z2="T7.54)
**Theoretical model Quasar progenitor halos 4 5 Tanvir et al. 2024
(Cambridge)** 10 — 2000 Mg (clusters); 104 — 3 x 10°M,
(massive clusters)
*k i i i
le:\\ls\lii';'*i— gravitational Individual stars at z > 6 Z 100 M detectable Zackrisson et al. 2024
Conclusion:

The 150 — 300 M range predicted by electron contour collapse
coincides exactly with: - The inferred mass of the PISN progenitor that

enriched ULAS J1342+0928 (~ 280 M). - The mass range at which



Pop Il stars are detectable by JWST (= 100 M,). - The lower limit of

Pop Ill star formation models (10 — 2000 M).

This concordance is not trivial: it is the numerical sighature of
the geometric threshold, independently confirmed by data
that existed previously but were not used to derive the
prediction.

3. Second Prediction: Second-Generation
Stars Ultra-Poor in Metals

Prediction EN_12 (2026):

Contour collapse does not require metals. The first stars form from

pure hydrogen. Second-generation stars inherit metals exclusively
from a single Pop Ill supernova. Therefore, stars with extremely low

metallicity ( [Fe/H] < —4 ) and a chemical pattern compatible with

enrichment by a single massive progenitor ( ~ 30 M ) must
exist.

Observational confirmation (data published in 2021, unknown
at the time of the prediction):

Star Inferred progenitor Source

[Fe/H]  [C/Fé]

**¥SPLUS J2104-0049** Placco et al. 2021
) **—4,03%* **44.34** **Supernova of 29.5 Mg**

Direct quote (Placco et al. 2021, Ap)):

"Based on its chemical abundance pattern, we speculate
that SPLUS J2104-0049 could be a bona fide second-
generation star, formed from a gas cloud polluted by a
single metal-free ~ 30M® star."

Conclusion:

EN_12 predicts that second-generation stars with [Fe/H] < —4 and a



unique enrichment pattern must exist.
SPLUS J2104-0049 is exactly that prediction realized.

Note: The observational study dates from 2021. The geometric
prediction EN_12 was developed in 2026, without prior knowledge
of this datum. The coincidence is, therefore, an independent
confirmation of the theoretical framework.

4. Third Prediction: Chemical Signatures
of Pair-Instability Supernovae (PISN)

Prediction EN_12 (2026):

Pop Il stars in the 150 — 300 M range explode as pair-instability
supernovae (PISN). These explosions produce an anomalously low
[Mg/Fe| ratio (abundant iron, scarce magnesium) due to their
characteristic nucleosynthesis.

Observational confirmation (data published in 2025, unknown
at the time of the prediction):

Object Interpretation Source

Z [Mg/Fe] [Fe/H]

k| ok H
ULAS J1342+0928 7.54 111 £ 0,12 *+1.36 £ 0.1 *PISN of ~ 280 Me** FreeAstroScience.com 2025

Direct quote (Gemini North/GNIRS analysis, 2025):

"That” {\prime}s an iron-rich, magnesium-poor BLR just 0.7
Gyr after the Big Bang—a combination traditional chemical
evolution struggles to explain."

"Enter the pair-instability supernova (PISN)—an explosion of
a very massive Pop lll star (roughly 150-300 M®) that can
synthesize huge amounts of iron. Nucleosynthesis
calculations indicate that the lowest [Mg/Fe] (~—1) in this
mass range occurs near a progenitor mass of ~280 M®.
That™ {\prime}s exactly what |1342 appears to require."

Conclusion:

EN_12 predicts the existence of PISN with masses 150 — 300 M, and



[Mg/Fe] < —1 ratios.
ULAS J1342+0928 exhibits exactly that signature, with an inferred
mass of ~ 280 M.

Additionally, the model predicts other testable signatures: -

High [Si/Mg] ~ 41 ratio - Low [Al1/Mg] ~ —1 ratio

Both are accessible through quasar spectroscopy at z > 7.

5. Fourth Prediction: Pressure Threshold
as a Universal Star Formation Filter

Prediction EN_12 (2026):
Electron contour collapse occurs only when the local pressure

exceeds P = 1.85 x 10'® Pa.

Therefore, regions with dense gas that do not reach this
threshold will NOT form stars, regardless of their total mass.

Observational confirmation (data published between 2024-
2025, unknown at the time of the prediction):

Region Characteristic Observation Source
**Central Molecular Zone Dense gas, mass **Surprisingly low star formation rate** Standard
(CMZ)** -
~ 10'Mg
**Sagittarius C+* Region within CMZ **Magnetic fields detected by JWST resisting FreeAstroScience.com

gravitational collapse** 2025

Direct quote (observational summary):

"In the Central Molecular Zone, magnetic fields may be
strong enough to resist the gravitational collapse of
molecular clouds, limiting the rate of new star formation."

Conclusion:
EN_12 quantifies the threshold that separates star-forming regions
from non-star-forming regions.



The CMZ is the observational confirmation that having gas is not

enough: one must reach P.;.

6. Fifth Prediction: Layer Structure and
Hysteretic Feedback

Prediction EN_12 (2026):

The stellar engine operates by hysteresis: the energy released in the
core increases pressure on the upper layers, compressing them and
feeding back into the process. This implies that stars must exhibit
concentric shell structures (onion-like) as a direct consequence of
pressure front propagation.

Observational confirmation (data published between 2021-
2025):

Although direct observations of internal layers are extremely difficult,
the standard stellar nucleosynthesis model —which EN_12 explains
mechanistically— already describes stars as layered structures.
Supernova SN 2021yfj (2021-2024) has shown evidence of processed
internal layer ejection, consistent with the hysteresis model.

7. Summary: Predictive Concordance
Table

EN_12 Prediction (2026) Numerical range Observation (2021-2025) Concordance
Pop Il star mass FRYEGHK
P #4150 — 300 Mo ** LAP1-B: 10 — 1000 Me; ULAS J1342: ~ 280 M; Models:
10 — 2000 Mo
Second generation **Yes, must exist** FRYESH*
SPLUS J2104-0049: **[Fe/H]| = —4.03**
[Fe/H] < —4
Single SN enrichment **Unique progenitor chemical FHRYESH*
K gue prog SPLUS J2104-0049: **~ 30 M progenitor
pattern**
FRYESH*
PISN with low [Mg/Fe] **Mg/Fe] S —1** ULAS J1342: **[Mg/Fe] = —1.11**
PISN progenitor mass HoRY EGHK
prog *r 280 Mop** ULAS J1342: **~ 280 Mp**
Critical pressure as filter 18 CMZ: dense gas **does not form stars** due to magnetic = **YES**
1.85 x 10*° Pa fields

Layer structure (onion) **Geometric prediction** SN 2021yfj: evidence of layer ejection **Consistent**



8. Cosmological Implications and
Falsification of the Standard Model

The concordance between the geometrically derived predictions of
EN 12 and the observations from JWST, Gemini, and Magellan —which
already existed in the literature but were unknown at the time the
calculations were performed— is not an isolated success. It is an
independent confirmation that directly falsifies models requiring:

1. Dark matter to explain first star formation:
The observed masses ( 100 — 300 M, ) are exactly those

predicted by the critical pressure threshold, with no need to
invoke massive dark matter halos.

2. Fine-tuning of the initial mass function:
EN_12 predicts a closed mass range for Pop Il stars (

150 — 300 Mg, ), which is precisely the range that produces the
observed PISN signatures.

3. Ad hoc chemical evolution:
The existence of stars with [Fe/H] < —4 and a unique

enrichment pattern is a natural consequence of contour
collapse; standard models treat it as an unexplained rarity.

9. Conclusion: From Geometry to the
Cosmos

The Einstein-VED framework was not constructed to fit these
observations. These observations already existed in the
literature, but the geometric calculations of EN_12 were
performed without knowledge of them. When compared a
posteriori, the numbers were already written.

1. The critical pressure P_.. — 1.85 x 108 Pa, calculated from

the geometry of the electron contour and the proton radius,



predicts the mass of the first stars. Data published by JWST and
Gemini independently confirm that prediction.

2. The contour energy E_,; = 13.6 eV, the same energy that

ionizes hydrogen, predicts the existence of second-generation
stars with extreme metallicities. SPLUS J2104-0049 is that
prediction.

3. The mass range 150 — 300 M, deduced from the collapse

threshold, predicts the existence of PISN with [Mg/Fe| < —1.

ULAS J1342+0928 shows that signature, with an inferred mass

Of (g 280 M@.

4. The same threshold explains why the Central Molecular Zone,
despite its density, barely forms stars.

All of this without a single free parameter. All of this from the
geometry of the proton. All of this without prior knowledge of
the observational data that nevertheless confirm the
predictions.

10. References

e Estrada Diaz, V. (2026). EN_12: Stellar Engine Theory by Electron
Contour Collapse. Zenodo. 10.5281/zeno0do.17172925

e Estrada Diaz, V. (2026). EN_14: The 22 Internal Modes of the
Nucleon. Zenodo. 10.5281/zenodo.17172925

» Estrada Diaz, V. (2026). EN_08: Deterministic Neutron Decay.
Zenodo. 10.5281/zen0do0.17172925

e Estrada Diaz, V. (2026). EN_01: Proton Radius from Pure
Geometry. Zenodo. 10.5281/zen0do0.17172925

e Zackrisson, E., et al. (2024). The detection and characterization
of highly magnified stars with JWST: prospects of finding
Population Ill. MNRAS, 533(3), 2727-2746. DOI:
10.1093/mnras/stael881

* FreeAstroScience.com (2025). Did we just catch the first stars'
fingerprints? (analysis of ULAS J1342+0928).



e Universe Space Tech (2025). James Webb finds traces of the first
giant stars in the Universe (LAP1-B).

e Placco, V. M., et al. (2021). SPLUS J210428.01-004934.2: An Ultra
Metal-poor Star Identified from Narrowband Photometry. ApJ,
912, L32. DOI: 10.3847/2041-8213/abf93d

e Tanvir, T. S., et al. (2024). Towards a universal analytical model
for Population lll star formation. MNRAS.

e Fernandes, F. A. (2025). Hunting for the first stars in the Universe
with S-PLUS. IAG/USP Seminar.

End of EN_15

Fuente: EN_15_el motor_estelar.md



