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Kepler's law can be considered as one of the foundational astrophysics' theory, which laid foundation of modern theories of astrophysics, especially Newtonian mechanics. It informs the planets motion around sun and its orbital period. But the planet-sun system is in constant equilibrium at the center of mass. The movement of planet around the sun should be measured as per its distance from the center of mass instead of the distance from parent star. In this paper it is shown that equal area can be covered in equal time interval only when considered from the center of mass. The area differs between the major and minor axis, when measurement is done from star center which would simply mean one of the foci will lie at the center of mass instead of center of sun.

Introduction:

Between 1609 and 1619 John Kepler gave three laws based on observation having scientific approach. Observations made over the movement of Mars was used to assume the motion of other planetary bodies, which was indeed a right assumption. Kepler's theory was an improvement over Copernicus theory of circular motion of planets around sun. It was perhaps the first theory which showed how the motion of planets very over time and distance. The second law helps to establish that when a planet is closer to the Sun, it travels faster. The third law expresses that the farther a planet is from the Sun, the longer its orbit, and vice versa [2].

There are three different Kepler's Laws namely Law of Orbits, Areas, and Periods. But now an improvement can be made in the Kepler's law as stated above. It is known since ancient Greek 'Archimedes' times that two bodies remains at equilibrium at their center of mass [1] . This basic concept was not used by him while creating the laws. So, while creating the laws, assuming the planets rotation around the sun instead the center of mass [1] is incorrect.

Three Laws of

In stating the planets rotation around the sun, the area covered by the planets between any two identical time period will not be same.

Sun being at one foci as suggested by Kepler will get changed when comparison is made considering the rotation of Jupiter size planet around sun. as in this case the center of mass [1] is outside the circumference of sun. it will be more exaggerated in case of planet of super Jupiter size revolving around a white dwarf, or in case of rotation of two stars or white dwarf or neutron star or black hole as shown by the Australian National University (ANU) [5].

Newtons gravitational theory which was devised using Kepler's work also has distance between the two rotating bodies. In this paper it is shown that Kepler's law of planetary motion can be improved.

Harmonic oscillation has been favorite way to demonstrate and analyze the movement of planets around sun. Indeed, it can be one of the correct approach to consider. But this can provide correct result only when center of mass [1] approach is included instead of considering the distance between the object like sun and planets or planets and their satellites. The ratio of area coverage in equal time interval can be constant for same. The oscillation frequency will remain same for each time[5], but if consideration is made using center of star approach as is suggested in [START_REF] Horvathy | The laws of planetary motion, derived from those of a harmonic oscillator (following Arnold)[END_REF][START_REF] Arnold | Birkh•auser[END_REF][START_REF] Horvathy | \The laws of planetary motion, derived from those of an oscillator[END_REF], there will be overlap of area coverage in equal time interval, ie; start and end area will get overlapped. Entire elliptical area can be converted into equal ratio for same time interval in case of considering the center of mass. In this case there can't be any overlap thus perfect display of oscillation can be observed.

The fact that planets moves around its parent star and these star revolves around their galactic center will remain true. The effect of this revolution over star-planet system in the movement over planets around their host star as suggested by Fatima [START_REF] Titi | Analysis of Kepler's law to the movement of celestial bodies[END_REF] can be one of the possibility. But overall there is stability in the movement of planets around their center of mass, as the fundamental balance of mass-distance equilibrium can't be overruled at any point of time.

Methodology:

Steps to prove inaccuracy in Kepler's law:  GIS method  Mathematical modelling

Area

GIS Method:

GIS is a powerful tool to visualize and analyze data in spatial reference. The best part to have knowledge of GIS tools is that without having great knowledge of mathematics, the result can be derived. The mathematical part is done in the background by tools.

Over here movement of planet is just an example of spatial positioning of planet or relatively lighter object compared to heavier at any moment of time. Comparison using GIS tools can be quick and easy. Method used to make comparison using this approach is: 0 0 0 A hypothetical scenario is created identical to that of star-planet system in GIS environment with projection WGS-84 near equator where distortion in area calculation due to earth's curvature is minimum. Calculation is done in square meter to calculate the difference in area. Output of the difference between area coverage of major and minor axis between center of mass and star center is shown in below image. Minor glitch in understanding the difference in spatial location can create the rise of incorrect understanding of fundamentals. The has been with Kepler's law of Planetary motion. In below image shaded violet area with identifiable thickness represents minor axis, while violet area with very little thickness refers to major axis. 

Mathematical modelling:

Considering the most basic situation in which the difference in coverage area swept by the planets can be explained.  Red lines show the area created when considerations are made using the center of mass, while in blue it shows the area coverage from center of sun.  Sun is displayed in thick purple colour circle.  Earth is in blue circle at the ellipse circumference.

Fig4: Area coverage comparison

In the above figure4 considering AOB be the equilateral triangle where 'O' is the position of center of mass and ABO' is the isosceles right-angled triangle with "O'" being the Sun's center. Let's consider, the length of each red colored arm of triangle created equilateral triangle with side length 10cm and blue colour arm created isosceles right triangle with equal arm of length 6cm. This 10 cam and 6 cm can be equal to or replaced with 10 10 m or 6 10 m to represent real scenarios present in universe. Then,

Area of equilateral triangle:

Area of isosceles right triangle:

Area comparison due to change in position from center of mass (that governs the rotation) to the center of sun's mass.

Difference in area:

for minor axis.

For the decrease in area of minor axis, there is increase in area for major axis. If considered equal, total difference in area will become twice between the major and minor axis for same time period. Thus, proving the claim made in Kepler's law incorrect.

Explanation for the Law of motion of planets:

Equilibrium of a system can be obtained using the linear acceleration of mutually rotating bodies instead of considering the centers of mass of each bodies separately. So, on considering linear acceleration motion of planets can be explained:

- -------------------------------1 Considering velocity --------------------------3 From above equation following conditions can be obtained:

----------------------2 ==> -
(1) When :

In the above case mass of planet -m p is replaced by stars (neutron, white dwarf or blackhole) revolving around another star of identical mass. Or the condition can be converted if two identical star (neutron, white dwarf or blackhole) are revolving around each other.

-----------------4

------------------------------------5

Or, ------------------------------------6 On multiplying and dividing the numerator by 3 and cancelling one π - -----------------------------------7 Orbital period between the centers:

 Equation 5 indicates square of orbital period is directly proportional to the cube of distance from the center of mass and not by distance between the centers of rotating object 'r', as suggested in Kepler's law.  Orbital period and distance or volume covered by the two rotating objects will always be in same proportion from their center of mass.

 One single object cannot rotate on its own around any center, there must be presence of other object.

(2) When : ------------------------------------34

 Total energy contained by mutually rotating body within a system, is inversely proportional to distance from their center of mass.

(

) When ------------------------------------35 3 
 Momenta of the planet (P P ) & star (P S ) are inversely proportional to VeDi (Ve -velocity & Di -distance) or inversely proportional to surface area swept per unit time, or surface area covered since 't p ' will always be equal to 't s '.

(4) When  , from equivalence principle, so

Or, => ------------------------------------36
 Square of the orbital period is directly proportional to the surface area covered.

Rotation of single object can only be in artificially created objects. In universe, it is highly unlikely that the object will move away from its center of mass, or there would be any change in either of the condition by any object. These objects will continue to move in its original path till an external force is applied to displace it from its radius. Once moved, it will continue to move till it again obtains the equilibrium and follows the same condition.

It can be said that the same condition exists at microscopic level, with only difference that these microscopic objects are responsible for maintaining the equilibrium of the universe. Over here its certain that all the atoms are in hydrostatic equilibrium. Movement of electron around nucleus can also be attributed to this. Photon ejected should be considered an attempt to maintain the hydrostatic equilibrium by electron, proton or nucleus. In the same way neutron ejecting the electron is an attempt to maintain its hydrostatic equilibrium with surrounding.

Result & Discussion:

Modification in the Kepler's law of motion are:

1. Kepler's Law of Orbits -The Planets moves in elliptical orbit around sun along their center of gravity, with one of the foci at center of gravity. In other words, since equal area is covered in equal time interval from center of gravity so one foci will be at center of mass. Location of other foci can be obtained by reversing it. 2. Kepler's Law of Areas -The line joining the center of planet to the center of mass sweeps out equal areas in equal interval of time. 3. Kepler's Law of Periods -The square of the time period is directly proportional to the cube of the semimajor axis of orbit of the planet. This law can remain unchanged.

Other understandings from the derived equation: 1) Square of the orbital period is directly proportional to the surface area covered.

2) Momenta of the planets & star are inversely proportional to VeDi (Ve -velocity & Didistance) or inversely proportional to surface area swept per unit time, or surface area covered. 3) Total energy contained by mutually rotating body within a system, is inversely proportional to distance from their center of mass. 4) Square of orbital period is directly proportional to the cube of distance from the center of mass and not by distance between the centers of rotating object as suggested in Kepler's law. 5) Orbital period and distance, volume or surface area covered by the two rotating objects will always be in same proportion from their center of mass. 6) One single object cannot rotate on its own around any center, there must be presence of other object, else equilibrium can't get maintained. 7) Area swept by the planet around their parent star center will have a) Decrease in area for minor axis. b) Increased in area for major axis. c) Equal area can be covered in equal time interval only when considered from the center of mass and not from the center of parent star.

Conclusion:

Kepler's law being incorrect, its modified version discussed here is part of the center of mass theory discussed in previous paper with inclusion of time period. Law governing the motion of planets are not different from the law governing motion of other particles around each other.

Kepler:

  Kepler's Law of Orbits -The Planets moves in elliptical orbit around sun, with the sun at one foci [2,3,4,6].  Kepler's Law of Areas -The line joining the center of planet to the center of Sun sweeps out equal areas in equal interval of time [2,3,4,6].  Kepler's Law of Periods -The square of the time period is directly proportional to the cube of the semimajor axis of orbit of the planet [2,3,4,6].

Figure1:

  Figure1: Planets elliptical orbital area coverage from center of mass Comparison of the area swept by the planet around their parent star center [2,3,4,6] will have  Decrease in area for minor axis.  Increased in area for major axis.

Figure 2A &2B :

 &2B Figure 2A &2B: Planets elliptical orbital area coverage from center of parent starDifference in the area swept by the planet while revolving around the star can be calculated by taking two different approach.

Figure3:

  Figure3: Overlay of area covered by planet in same time interval.
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