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A. Authors' takes

This article is dedicated to unraveling the enigma of Galactic Dark Matter (GDM) in a language accessible to educators, students, teachers, and even those interested in natural sciences, particularly physics, astronomy, cosmology, and public media. It is not about a research or tutorial; rather, it delves into the mysterious nature of Galactic Dark Matter, a concept introduced in astronomy and developed over generations. We aim to draw readers' attention to the gravity of the centennial crisis precipitated by the apparent inadequacy of Newtonian gravitation on galactic scales. The very existence of GDM in our surroundings undermines the foundations of physics. Even the layperson should be concerned about experts' assessments that suggest nearly half of our total mass is attributed to the GDM halo enveloping our entire galaxy.

We confront a multifaceted problem primarily dominated by physics, which necessitates the authors to possess sufficient knowledge and a high sense of responsibility when presenting our independent perspective on the GDM phenomenon, all while maintaining a polemical style. We believe that our professional knowledge of physics, coupled with fundamental astronomy principles, grants us the capacity to offer an open-minded viewpoint on this issue. Consequently, we aspire to provide readers with a concise historical account of the emergence of GDM and our insights into roots of the problem to share with readers and eventually with the broader scientific community.

That said, we acknowledge the challenge of convincing astronomers to consider our critique, as it implies potential changes in their conventional perspectives on GDM. Our strong argument is to demonstrate Kepler's and Newton's success in Galactic Dynamics. This article may indeed be the first with such high stakes.

This scientific problem is unique in the history of General Physics in view of a common belief in the physical reality of the GDM phenomenon never experienced before and with no ideas of settling it by traditional physical research. In this article, we proved that the real cause was unexpectedly misapplying Newton's theory. Our proof followed from an analysis of the historical evolution of the GDM conception in the Newtonian Gravitation framework. To be precise, to solve the problem, we suggested new ideas, namely, the conceptions of Rings and Self-Rotation of Disk. Ironically, astronomers believe they work in Newton's concordance. Therefore, this article should be met with great interest, first of all, among a wide community of educators and teachers. We expect its impact on learning a critical apprehension of existing knowledge, the creation of new ideas, and the responsibility of teaching.

Note-1: Our endeavor is guided by a subtle hint. In his work on Dark Matter in galaxies, Professor Peebles pointed out the possibility of misapplying Newtonian gravitation [START_REF] Peebles | Principles of physical cosmology[END_REF] (page 418).

We concur with this observation and assert that it is likely moving in the right direction.

Note-2: Furthermore, when we refer to "astronomers," we encompass a broad community involved in the GDM problem, including professors engaged in research and teaching within domains that intersect with this issue.

B. History notes

Dark Matter has a long history dating back to the 1930s when astronomers encountered difficulties with the suspiciously fast motion in galactic structures. The main argument revolved around the apparent inability of Kepler's laws to explain a flat rotational curve (RC), indicating constant velocities in a disc over a significant radial range. These galaxies were referred to as "not Keplerian," in contrast to "Keplerian" systems where velocities decrease with radius, similar to the Solar planetary system.

The problem arose due to an apparent discrepancy between some observed RCs and their theoretical predictions. In this case, astronomers determined that a centrally dominated mass calculated from the observed luminous material was kinetically insufficient to produce the conditions necessary for a flat RC in a galactic disc. Consequently, they concluded that the "missing mass" must belong to the real, non-luminous, mysterious Galactic Dark Matter (GDM). As time passed, the puzzle acquired a more specific status of a firm belief in the physical existence of galactic dark matter, a hypothetical form of gravitating substance devoid of atomic and nuclear structure, hence, it is collisionless.

Eventually, this conception gained acceptance in the field of astronomy without clear understanding that, according to the Lambda-CDM Big Bang version, only five percent of ordinary matter left in the world we live in. Therefore, all Natural Science like General Physics, Chemistry, Thermodynamics, Gravity, Electromagnetism, Particle Physics etc must be broken and replaced with unknown "New physics", or pseudo-physics.

In our perspective, a social factor also played a role in perpetuating this longstanding and fundamental problem. The GDM puzzle did not emerge and strengthen at a single point in time but evolved over several generations within the growing mainstream consensus. Under such circumstances, the creation of fresh ideas and their adoption faced resistance. Nowadays, astronomers widely accept the GDM concept and continue to work on GDM modeling with the hope of better understanding its physical properties.

Among the many proposals addressing GDM, at least two popular models stand out: Modified Newtonian Dynamics (MOND) and the GDM Halo model. Supporters of MOND suggest that Newton's gravity is deficient and fundamentally "modify" it. We reject MOND because it explicitly violates conservation laws and basic principles of physics. Currently, the GDM Halo model prevails, with its supporters blaming Mother Nature, who has provided us with mysterious Dark Matter around galaxies. There is a wealth of literature related to this problem. In this context, we reference two reputable textbooks [START_REF] Binney | Galactic Dynamics: Galactic Dynamics: by James Binney and Scott Tremaine[END_REF][START_REF] Kay | 21st Century Astronomy[END_REF], a review [START_REF] Sofue | [END_REF], and some other relevant works. Further, our attention is focused on the Dark Halo model.

II. ASTRONOMER'S PRACTICE OF DEALING WITH GDM: CRITICAL ANALYSIS

A. GDM Halo model

When referring to "theoretical predictions" allegedly contradicting to observations, astronomers usually mean Newton's concept of gravitational potential rather than the whole gravity theory

Φ(𝑟) = 𝐺 𝑀 𝑚/𝑟 = 𝑚 𝑉 (𝑟) 2 , 𝐹 = 𝐺 𝑚 1 𝑚 2 /𝑑 2 (1)
Here, constant 𝑀 stands for mass of gravitational attractor, like the Sun. This is an expression of scalar 1/𝑟 field, which is probed by a standard test particles (STP) assigned theoretical mass 𝑚 << 𝑀 in one-body approximation (we show quantities 𝑚 on both sides of equation, while they do not explicitly appear in equations of motion). Planets in the Solar system as STPs are considered "Keplerian": their velocities drop with the radius 𝑉 𝑖 ∼ 𝑟 -1/2 . Contrarily, galaxies with flat RC, like Milky Way, are "non-Keplerian", a sign of GDM. In galaxies, rotate everything, -gas, stars with their planets, Black Holes with stars, etc. Could all of them be STPs? See further.

Suppose, the mass in a disc enclosed within some point 𝑟 𝑖 linearly increases. In accord to (1), the RC in this range will be flat. Interestingly, this property was pointed out in the GDM-free Mestel disc in GR dynamics [5]. This could be a hint to the problem revolution, but it was ignored by astronomers for a certain reason. Ironically, they used it in the GDM Halo model.

Actually, they looked at the formula (1) as it is a presentation of equations of Newton's gravitational dynamics, but it is not. It describes static action-reactions of centripetal forces out of the dynamic theory. In practice, they use the formula in phenomenological GDM Halo Model with the only intention to simulate GDM distribution 𝑀 𝑑𝑚 (𝑟). The idea of GDM Halo is to replace the missing mass by GDM for maintaining the observed flat RC.

In practice, the Newton's potential is used in the superposition technique for modeling spacedistributed sources of GDM and an ordinary matter including Halo, all composing a frame at rest.

Those sources provide the rotation of GDM-made and ordinary matter radially distributed along the disc. In this model, there are two types of mixed matter: sources at rest and a rotating matter solely driven by them. The purpose is to find spatial distribution of both fitted to observations of not-Keplerian orbits. In this way, the GDM is supposed to be empirically "explained".

B. The roots of the problem: revelation

The fact that there are, at least, two rival models is strange. Only one of them could be true, if both not false. The leading Dark Halo model is a phenomenological fitting one. It is not clear, which parts of Dark Halo are mixed with ordinary matter and participate in disc rotation. Neither it's clear how GDM as the attractor could be miraculously resting upon skies. A required amount of GDM is huge, at least, an order the ordinary matter, so the whole galaxy must rotate about the center of mass, but this issue is not paid attention. There is no way to assess if the system is bounded. Newtonian Gravitation Dynamics is far from being used there. Obviously, all physical laws must brake there.

Recall, that the cause of astronomers' works was the alleged discrepancy of the theoretical prediction from observations. We have a lot of them but do not have the proved evidence of the discrepancy and do not know which theory deviated from observations. Even do not see works attempting to apply real Kepler's-Newton's theory, not to speak about the Potential studies. In fact, there is no a single publication on a successful demonstration of resolving the GDM puzzle by the model.

At this point, we appeal to the teachers' common sense about the GDM conception being physically and logically strange. Indeed, Newton's theory cannot recognize a difference between gravitational identical matter painted in dark or white, but it can tell if input data right or wrong.

The GDM problem is not even physically ill-posed, rather it symbolizes a logical paralysis. And the Mother Nature cannot play games. The real cause of the puzzle is in the air about astronomers:

it must be their failure to find the solution by real Newton's theory.

The historical note of Professor Peebles pointed at the root of the problem: astronomers' misapplication's of Newton's theory. Apprehension of it is clearly expressed in the excellent textbook [START_REF] Binney | Galactic Dynamics: Galactic Dynamics: by James Binney and Scott Tremaine[END_REF], in section 2.7, "The Potential of our Galaxy", p. 110-111, see the extract.

Ideally, we should rely solely on dynamical tracers, such as the velocity fields of gas and stars and observations of gravitational lensing, to map out the distribution of mass in the Galaxy. Sadly, at the present time, such a project is unfeasible.

Since we are not yet in a position to model the Galactic density and gravitational field in a purely

dynamical way, we flesh out the available dynamical constraints with photometric information. In particular, we simply assume that each component has a mass-to-light ratio Υ that is independent of position. For the reason given above, this procedure is arbitrary and unsatisfactory, but it yields concrete Galactic potentials, which make testable predictions regarding the kinematics of stars and gas.

The authors ignored the simple idea following from the potential (1) that flat RCs became "Keplerian" if an enclosed source increases with radius. It would allow to restore luminosity-free mass and mass density distributions. However, its realization requires the equations of test particle motion in the field governed by conservation laws beyond the capacity of empirical fitting models.

The only option is usage of "arbitrary and unsatisfactory photometric information from luminosity measurements".

In [START_REF] Kay | 21st Century Astronomy[END_REF] and [START_REF] Sofue | [END_REF], readers find an excellent description of Dark Matter conception and its false treatment in modeling practice. To conclude, astronomers should not blame Kepler's law or the Mother Nature for inventing strange matter. The problem is rooted in their failure to correctly apply Kepler's laws.

Next, we are going to demonstrate a successful explanation of the GDM problem, regardless of luminosity measurements, in the Newtonian Gravitation frame work. It means that we return to the normal science having no GDM problem. Instead, astronomers' attention should be concentrated on a technical problem of luminosity measurements, which, according to [START_REF] Binney | Galactic Dynamics: Galactic Dynamics: by James Binney and Scott Tremaine[END_REF], is in a bad shape.

III. NEWTONIAN GRAVITATION DYNAMICS

A. Newton's application to Galactic Dynamics

Kepler's laws hold significant historical and pedagogical value when illustrating planetary orbits in their elliptical form for the potential 1/𝑟. The equations of motion are described in terms of two geometric parameters: eccentricity and semi-latus rectum. One may consider them a phenomenological representation of Newton's Universal Gravitational Law without explicitly incorporating the equations of motion. Kepler's laws fall short in defining Classical Gravitation Dynamics, nevertheless, they are continuously used nowadays.

Below, we present Newton's Dynamics in the advanced form. The equations of motion are constrained by the laws that express the conservation of total energy 𝜖 0 and angular momentum 𝑙 0 . They yield one parameter family of orbits contingent upon initial conditions: 𝑟 = 𝑟 0 , 𝛽 = 𝛽 0 , 𝜃 = 0. The advanced form means they can be extended to the Special Relativity Dynamics (SRD)

in Minkowski space [START_REF] Synge | Relativity: the General theory[END_REF][START_REF] Synge | Relativity: the Special theory[END_REF]. Using the SRD, one can assess the relativistic effects of high speed and strong field. Sadly, the SRD is almost forgotten or ignored in Modern Physics.

Here, the conservation laws and equations of orbits of the test particle (STP) having mass 𝑚 ≪ 𝑀 are given in dimensionless form after taking 𝑚 = 1 and 𝑐 0 = 1,

𝜖 2 0 = 1 -2 𝑟 𝑔 𝑟 + 𝛽 2 𝑟 + 𝑙 2 0 𝑟 2 , 𝑙 0 = 𝑟 𝛽 𝜃 = 𝑟 0 𝛽 0 , (2) 
(d𝜉/d𝜃) 2 = 1 -2 𝜎 + 2 𝜎𝜉 -𝜉 2 , ( 3 
)
𝑟 (𝜃)/𝑟 0 = (𝜎 + (1 -𝜎) cos 𝜃) -1 , (4) 
Denotations: radial speed 𝛽 𝑟 = d𝑟/d𝑡; angular speed 𝛽 𝜃 ; angle of rotation 𝜃 radial (inverted) coordinate 𝜉 = 𝑟 0 /𝑟; mass of source 𝑀; gravitational radius 𝑟 𝑔 = 𝐺 𝑀/𝑐 2 0 ; parameter of orbit type 𝜎 = (𝑟 𝑔 /𝑟 0 )/𝛽 2 0 . Given initial conditions, the equations of STP motion describe all possible classical orbits in the Newton's One-Body approximation. The one-parameter classification is illustrated in the Fig. 1. There are 5 types of them ranked by 𝛽 0 in the picture: a circle (2), 𝜎 = 1, elliptic sub-circle (1), 1 < 𝜎 < ∞ and over-circle (3), 0.5 < 𝜎 < 1, parabolic (unstable) (4), 𝜎 = 0.5, and hyperbolic (unbounded) (5), 𝜎 < 0.5. We recommend astronomers to abandon Kepler's geometrical orbits in favor of the above physical one-parameter equations.

Notice a remarkable feature of the 𝜎 criterion symmetry 𝐺 𝑀/𝑟 = 𝑉 2 : a proportionality 𝑀 ∝ 𝑟 gives the same solution with the orbiting speed 𝑉 unchanged (flat RC).

β (1) 0 β (5) 0 FIG. 1. Five possible classical orbits in the framework of One-Body Newtonian Gravitation.

B. The Core and concepts of rings in self-sustained rotation

Let us consider the Core of mass 𝑀 𝑐 and size 𝑅 𝑐 . This could be elaborate work in to account central Black Hole, Bulge, Bar, and other ingredients in spherical coordinates. As a result, we can estimate of rotation velocity 𝑉 𝑐 at 𝑅 𝑐 under conditions of transition to polar coordinates, and then to cylindrical fixing orientation of galaxy in space.

Next, we need to extend an 𝑅𝐶 (𝑟) in the Core to a disc and fix its thickness ℎ, and make the whole disc consisting of huge number of 𝑅 𝑖 -rings of constant thickens Δ, 𝑟. A rotation of any 𝑅 𝑖ring is due to its source 𝑀 𝑖 that is, an inner mass Δ 𝑀 (𝑟 𝑖 ) for 𝑟 < 𝑅 𝑖 . We call it the Self-Sustained Rotating Disc energized by the Core mass. A slight influence of the outer part of the disc at 𝑟 > 𝑅 on the rotation of inner rings can be neglected to the next-order precision. This is true because adding or removing some outer rings does not influence density distribution and stability of the disc rotation.

The varying mass of the ring is however small, Δ 𝑀 (𝑟 𝑟 ) ≪ 𝑀 𝑅 (𝑟 𝑖 ), so that the 𝑅 𝑖 can be considered the standard test particle (STP) in the One-body Newton's dynamics [START_REF] Binney | Galactic Dynamics: Galactic Dynamics: by James Binney and Scott Tremaine[END_REF][START_REF] Kay | 21st Century Astronomy[END_REF][START_REF] Sofue | [END_REF]. Notice, each ring contains all kinds of galactic materials rotating with the same speed 𝑉 𝑖 (𝑟) in accordance with the Equivalence Principle. Corresponding differential mass distribution will be Δ 𝑀 (𝑟 𝑖 )/Δ𝑟.

C. RC unfolding algorithms

Talking about STP in the potential Φ(𝑟) ∼ 1/𝑟 due to a single source of mass 𝑀, we refer to the parameter 𝜎 in a physical dimensionless form applied to equation of STP motion in a dimensional form. Recall, this parameter in (4) describe all types of orbits including the sub-circle, which is not recognized in geometrical classification.

In Galactic Dynamics, one has to deal with a disk composed of multiple 𝑅-rings, the sources 𝑀 (𝑟 𝑖 ) for STPs. The purpose is to calculate the integral radial mass distribution using measured RC velocities 𝑉 (𝑟 𝑖 ). As noted, empirical RC data include a set of numbers, which generally cannot be approximated by simple smooth functions. Hence, output calculations might be also a set of numbers.

𝑀 (𝑟 𝑖 ) = 1 𝐺 [𝑟 𝑖 (𝑉 (𝑟 𝑖 ) 2 ] (5) 
We have to determine and express empirical data in terms of Newton's physics of galaxy. As noted, the mass 𝑚 on both sides of equation represents the STP of any 𝑚 ≪ 𝑀 𝑖 . The differential radial mass distribution, by definition, should be a plot of Δ𝑀 (𝑟 𝑖 )/Δ𝑟 consistent with the equation ( 5).

Then, the distribution of mass density 𝐷 (𝑟 𝑖 ) can be derived.

Δ𝑀 (𝑟 𝑖 ) Δ𝑟 = 2 𝜋 𝐻 𝐷 (𝑟 𝑖 ) 𝑟 𝑖 = 1 𝐺 [𝑉 (𝑟 𝑖 ) 2 + 2 𝑟 𝑖 𝑉 (𝑟 𝑖 )] Δ𝑉 (𝑟 𝑖 ) Δ𝑟 (6) 
𝐷 (𝑟 𝑖 ) = (1/𝐺) [𝑉 (𝑟 𝑖 ) 2 + 2 𝑟 𝑖 𝑉 (𝑟 𝑖 ) Δ𝑉 (𝑟 𝑖 )/Δ𝑟 𝑖 ] 2 𝜋 𝐻 𝑟 𝑖 (7) 
Those equations guide using empirical RC data to unfold the whole physical information about galactic strictures in the Newtonian Gravitation Framework. Lets us demonstrate Dynamics of galaxies.

D. Milky Way

Here, we demonstrate the power and elegance of Newton's physics in the simplified example of Milky Way (MW) Galactic Dynamics. Before numerical calculations of MW characteristics, we define the differential mass increment

Δ𝑀 (𝑟) = 2𝜋 𝐻 𝑟 𝐷 (𝑟) Δ 𝑟 (8) 
From the concept of 𝑅 𝑖 -ring as the standard test particle, we know that Δ𝑀 is constant in the RC flat region of maximal stability. There the source mass 𝑀 (𝑟) increases with 𝑟: 𝑀 (𝑟) ∼ 𝑟 to make orbit rotation at any radius 𝑟. This quantity implicitly reveals the 3d Kepler's law 𝑃 2 ∼ 𝑟 3 . At Sun's position 𝑟 = 𝑅 0 , the period is 𝑃 0 = 2.3 × 10 8 per year. Using the law 𝑃 2 ∼ 𝑅 3 , one can calculate 𝑃(𝑅) at any 𝑅 in comparison with 𝑃 0 .

The relationship 𝑃 2 ∼ 𝑟 3 is the consequence of formula 𝐺 𝑀 0 /𝑅 0 = 𝑉 2 0 , which reflexes the Virial Theorem statement that in a circular gravitation orbit of particle of mass 𝑚 ≪ 𝑀, the potential energy Φ ∼ 1/𝑅 is a doubled kinetic energy 𝐾 = 𝑚 𝑉 2 /2. At the same time, the period of rotation 𝑃 = 2 𝜋 𝑅/𝑉 is, equivalently, 𝑃 = (𝑅 3 /𝐺 𝑀) 3/2 . In elliptic orbits, one should use the semi-major axis 𝑎 instead of radius 𝑅. The RC flatness is only one of the physical features of Keplerian orbits.

One should be aware that all types of them in the gravitational potential 1/𝑟 are Keplerian.

Let us consider galactic Kinematics of large disc like in MW. It is remarkable that the potential function at the rings in a flat RC area is constant in all rings, Φ = 𝑟 𝑔 /𝑅 = 6.48 × 10 -7 = const (

At the same time, the acceleration 𝑔(𝑅) (the force) on the ring surface decreases with the radius, 𝑔(𝑅) = 𝑉 2 0 /𝑅. Consequently, instability increases leading to developing of spiral arms, when orbits become over-circle or hyperbolic (𝜎 < 0.5), Then disc material will flow out through the spiral arms. This phenomenon related to worsening ratio of angular momentum 𝐿(𝑟) ∝ 𝑟 2 vs the constant rotation energy, while a local acceleration decreases 𝑔(𝑟) ∝ 1/𝑟. This factor characterizes a growth of velocity dispersion. Astronomers used this effect for identifying ages of stars and other physical properties depending on angular momentum 𝐿 (𝑟) [START_REF] Sharma | [END_REF].

Finally, let us consider how strong the MW galaxy is bounded judging by the total energy 𝜖:

(2), the lower its value the stronger it is bounded, it is unbounded when 𝜖 > 1. We have for every Ring 𝜖 = 1 -3 × 10 -2 , what characterizes a force strong enough to hold a huge galaxy in a stable rotation.

At this point, our main mission of this work to demonstrate a treatment of galaxies in the Newtonian Gravitation framework is completed. More extensive presentation of the problem, including issues of interference of Dark Matter in galaxies and in Lambda-CDM Cosmology is given in our work [START_REF] Vankov | Dealing with Dark Matter in Astronomer's Practice: Essay[END_REF].

𝐺 𝑀 (𝑟)/𝑟 = 𝐶𝑜𝑛𝑡. Then, the average density of matter 𝐷 (𝑟) must decrease inversely proportional to radius 𝐷 (𝑟) ∼ 1/𝑟, what is a natural proportionality for a radial density distribution in cylindrical geometry.

From observations in the RC flat region of Milky Way, for example, at the Solar place, we have measured speed 𝑉 0 at 𝑟 = 𝑅 0 , as the reference quantities. Also, we measure the disc thickness 𝐻.

Having this done and using the above proportionality rules in the formulas, one can define and calculate all quantities in the flatness range, including gravitational radius 𝑟 𝑔 , total and kinetic energies, and angular momentum of any part of galaxy. The mean mass density can be roughly assessed from proportionality 𝐷 (𝑟) = 𝑅 𝑐 𝐷 𝑐 /𝑟 with respect to the starting point in the Core area.

Using the data for 𝑅 0 = 8 kpc, let us take the mass increment per Δ 𝑀Δ 𝑟 ≈ 𝑀 0 /𝑅 0 , here Δ 𝑀 is a familiar quantity in the concept of 𝑅 𝑖 -ring as the standard test particle. We have Δ 𝑀/Δ 𝑅 0 .

The volume containing this quantity is 𝑉 𝑜𝑙 0 = 2𝜋 𝐻 𝑅Δ 𝑅, where Δ 𝑅 = 1 m. Therefore, the local density is 𝐷 0 = Δ 𝑀 0 /𝑉 𝑜𝑙 0 . Giving those illustrative numbers, we do not pay attention to their real accuracy of estimations.

So we have

• 𝑅 0 = 8 kpc = 2.47 × 10 20 m;

• 𝑉 0 = 2, 40 × 10 5 m/s;

• 𝑀 0 = 2.16 × 10 41 kg = 1.0 × 10 11 𝑀 ⊙ ;

• 𝐻 = 0.3 kpc = 9.3 × 10 18 m;

• 𝐷 0 = 5.5 × 10 -19 kg/m = 8 𝑀 ⊙ /𝑝𝑐 3 ;

• 𝑟 𝑔 = 1.6 × 10 14 m;

The density of matter in the MW on average is extremely low and favorable for a low rate collisions of stars. Hence, the concept of test particle is justified. The extrapolation to 𝑅 1 = 1 kpc gives 𝑀 1 = 2.7 × 10 40 kg = 1.3 × 10 10 𝑀 ⊙ . This is consistent with observations and the requirement of Core engagement in self-supporting disc rotation: its mass and density in the Core area should grow with radius faster than in the RC flat region.

Having measured 𝑉 0 and 𝐻 and using the above proportionality rules, one can calculate other galactic quantities in the range of RC flatness. In particular, one can calculate a time period 𝑃 of