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Abstract

We propose a novel hypothesis that dark matter phenomena could
be explained by the continuous creation of new matter from the kinetic
energy of stellar rotation, focused by gravitational lensing within stellar
cores. This theory also considers the observational effects of time delays
in light travel and time scaling, suggesting a function relating stellar mass
to distance and time. Additionally, we introduce a model where galaxies
form from the inside-out, with stars farther from the core being older and
larger due to extended periods of matter creation. We integrate observa-
tional data, theoretical modeling, and empirical calculations to evaluate
the viability of this hypothesis and its implications for our understanding
of dark matter and galactic evolution.

1 Introduction

The mystery of dark matter has long perplexed astronomers and physicists.
Current models propose that dark matter constitutes approximately 27% of the
universe’s mass-energy content, exerting gravitational influences that shape the
rotation curves of galaxies and the large-scale structure of the universe [I]. This
paper explores an alternative explanation: the continuous creation of matter
from the kinetic energy of stellar rotation, facilitated by gravitational lensing
within stellar cores, and examines how this process might influence observed
stellar masses over cosmic distances. Additionally, we incorporate the concept
of time scaling and a novel inside-out galactic formation model to address the
formation and distribution of massive structures.



2 Theoretical Framework

2.1 Kinetic Energy and Mass Creation

The kinetic energy of a rotating star can be expressed as:

1
KE = §Iw2 (1)

where [ is the moment of inertia and w is the angular velocity. For a star
with a more realistic density profile, the moment of inertia I is given by:

I =aMR? (2)

where a is a dimensionless parameter that depends on the star’s internal
mass distribution. For a polytropic star, a typically ranges from 0.2 to 0.4.

Einstein’s mass-energy equivalence E = mc? suggests that energy can con-
vert into mass. Assuming a fraction 7 of this energy is continuously converted
into mass:

KE
Am = =2 (3)

The value of i was initially chosen as 0.1% for illustrative purposes. However,
considering a lower efficiency to match the missing mass in the galaxy is crucial
for realistic calculations.

2.2 Gravitational Lensing in Stellar Cores

Gravitational lensing typically describes the bending of light by massive ob-
jects, but here we hypothesize that the gravitational potential within a star can
focus rotational kinetic energy into the core, facilitating matter creation. This
concentrated energy could convert into mass, potentially addressing the dark
matter mass discrepancy.

2.3 Time Scaling and Distance Correlation

Time scaling posits that the perception of time changes depending on the density
and distribution of matter and energy. In regions with high mass-energy density,
time flows faster compared to less dense regions [?]. This concept can explain the
formation of massive structures in the early universe and provides a framework
for understanding stellar mass distribution over cosmic distances.

2.3.1 Distance and Time Correlation

Stars farther from Earth are observed as they were in the past. If closer stars
have larger average masses, it could suggest a function relating mass to the time
of observation and distance:



M(d,t) = f(d) - g(t) (4)

where f(d) represents the mass distribution change with distance, and g(t)
represents the mass distribution change over time.

2.4 Inside-Out Galactic Formation Model

This model posits that galaxies form from the inside-out by the streaming of
matter from the central black hole. In this scenario, stars farther from the core
are older and have had longer periods to convert kinetic energy into matter,
resulting in larger masses compared to newer stars forming near the center.

2.4.1 Implications for Stellar Mass Distribution

In an inside-out formation model, we would expect a gradient of stellar ages and
masses, with older, larger stars situated farther from the galactic core. This
could influence the overall mass distribution and contribute to the observed
gravitational effects attributed to dark matter.

3 Empirical Analysis

Using data from SDSS and Gaia, we estimate average stellar masses for different
distance ranges. For simplicity, we consider three categories: low-mass stars,
medium-mass stars, and high-mass stars.

3.1 Corrected Calculations: Accounting for Light Travel
Time

To account for the present masses of stars, not just the measured ones, we need
to consider the time it takes for light to travel from different parts of the galaxy.
This time delay means that we see stars as they were in the past, and thus their
present mass could be significantly higher due to continuous matter creation.
3.1.1 Low-Mass Stars (0.3 solar masses)
- Mass: 0.3 x 1.989 x 1030 kg - Radius: 0.3 x 6.96 x 108 m - Angular velocity:
10~%rad/s - Moment of inertia: o x 0.3 x 1.989 x 10%° x (0.3 x 6.96 x 108)?
1 2 2
KE = §aM Rw
KE~1.17x10%]

3.1.2 Medium-Mass Stars (1 solar mass)
KE ~2.46 x 10°°J



3.1.3 High-Mass Stars (10 solar masses)
KE ~1.94 x10*J

3.2 Correcting for Light Travel Time

To incorporate the light travel time, we consider the age of the universe and the
distance of the stars. For example, light from stars at the edge of the Milky Way
(about 100,000 light-years away) has taken 100,000 years to reach us. During
this time, stars would have continued to convert kinetic energy into mass.

For stars at varying distances, we calculate the additional mass created dur-
ing the light travel time:

E )
AmMadditional = N1—5— x Time Travel
C

Where Time Travel is the light travel time from the star to Earth.

4 Total Mass Creation Rate

Assuming a lower efficiency 1 = 0.001 (0.1%):

4.0.1 Low-Mass Stars
- For stars at the edge of the Milky Way (100,000 light-years):

Amgaditional = 1.3 x 10 kg x 100, 000 years x 3.15 x 107 seconds/year

Amadditional ~ 4.1 % 1021 kg

4.0.2 Medium-Mass Stars
- For stars at the edge of the Milky Way:

AMgaditional = 2-73 x 1012 kg x 100,000 years x 3.15 x 107 seconds/year

A"’nadditional ~ 8.6 X 1024 kg

4.0.3 High-Mass Stars
- For stars at the edge of the Milky Way:

AMaaditional = 2.16 x 1017 kg x 100, 000 years x 3.15 x 107 seconds/year

A’rnaulditional ~ 6.8 X 1029 kg

4.1 Total Mass Creation in the Galaxy

Using the star population distribution in the Milky Way (assume 70% low-mass,
20% medium-mass, 10% high-mass):



4.1.1 Low-Mass Stars
- For stars at the edge of the Milky Way (100,000 light-years):

AMgaditional = 1.3 X 10° kg x 100,000 years x 3.15 x 107 seconds/year
AMadditional = 4.1 x 10* kg
4.1.2 Medium-Mass Stars
- For stars at the edge of the Milky Way:
AMagditional = 2.73 x 1012 kg x 100, 000 years x 3.15 x 107 seconds/year
AmMagagitional = 8.6 x 10** kg
4.1.3 High-Mass Stars
- For stars at the edge of the Milky Way:
AMgqditional = 2.16 X 107 kg x 100,000 years x 3.15 x 107 seconds/year

A’rn‘aulditional ~ 6.8 X 1029 kg

4.2 Total Mass Creation in the Galaxy

Using the star population distribution in the Milky Way (assume 70% low-mass,
20% medium-mass, 10% high-mass):
1. **Low-Mass Stars**:

AMigy = 0.7 % 10" x (1.3 x 10° kg + 4.1 x 10*' kg)

AM;o &~ 2.87 x 1032 kg

2. **Medium-Mass Stars**:
AM pedium = 0.2 x 1011 x (2.73 x 102 kg + 8.6 x 10** kg)

AM edium ~= 1.72 x 1035 kg
3. **High-Mass Stars**:

AMpign = 0.1 x 10" x (2.16 x 10" kg + 6.8 x 10*’ kg)

AMpign ~ 6.82 x 10" kg

5 Total Mass Creation Rate

A]\Iqu,lacvy = A]\4low + A1\41’nediu7n + AZ\fhi_qh
AM ya1azy =~ 6.82 x 104 kg



6 Discussion

The corrected mass creation rate from stellar kinetic energy, assuming a lower
efficiency and accounting for light travel time, significantly impacts the total
mass budget and could explain some of the dark matter phenomena observed
in galaxies. Further detailed theoretical models and observational evidence are
necessary to refine these estimates and validate the hypothesis as a potential
solution to the dark matter problem.

7 Conclusion

By assuming a lower efficiency of around 0.1%, our revised calculations show
that the continuous creation of matter from the spin energy of stars via gravi-
tational lensing could account for the missing mass traditionally attributed to
dark matter. This hypothesis provides a novel approach to understanding dark
matter and warrants further investigation.
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