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Deciphering forces of celestial mechanics
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A draft calculation of the balance of forces, whitiermine mean orbital distances of
rocky planets in the spirit of Beeckman, BullialdDesCartes and Newton leading to
logical results. Short history of the topic hasrbdiscussed.
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There has been near-to-zero interest in astronomgderstanding the background of planetary
orbits in the more than three hundred years, whale passed since Bernoulli told Newton that

[the elliptic shape of orbits] cannot be explaitgdhe inverse square law for gravitation
(Pourciau, 1997).

Fig.1 Solar system in approximate scaleCredit: Liam Burnett and Duncan Lloyd



The universal nature of Kepler's laws was so néctitat astronomers easily made long-
standing errors in the following ways:
1. They assume that Newton’s modification of Kepl@“Jaw is “universal” despite
obtaining densities of primaries like 0.7,
2. They assume, that Newton’s modification of Kepl&@“daw works well also for the
highly inclined orbits of secondary’s,
3. They mix gravitational attraction with non-mainsine gravitomagnetic forces. The strange
equation

mvZ/R = GmM/R?

tells us, that there is a connection between threafithe primary and orbital movement of the
secondary. The bi@ from this equation does not pertain to attractietween two objects along
straight lines,

iy e

F=G—2

4. They cannot explain origin of formula r2? . The mainstream typically tries
to derive this formula from orbital motion, not thraction of the spheres*. The thoughts
of dissidents | have come across were not muckndfetizicker, 2008; Wang, 2008;
Khaidarov, 2004; Nikitin, 2015; Albers, 2015; Hasis@015A, 2015B; Richter, 2015;
McDowell, 2009; Droescher and Hauser, 2011),

5. They use “Newton’s formula” on any scale despiteeiing loosely proved and other factors
tending to interfere with measurements (Unzick€Q7).

Thinking logically, the inverse square law for gtation could hardly be deduced from
astronomical observations or from monitoring fajlistones in the middle of the™.@entury.
The actual chain of reasoning perhaps can be eskiorsuch an order:

a) The understanding of a central force, which dinfiessaccording to a certain rule, comes
from Gilbert’s experiment with a magnetised needlid an iron piece,

b) The concept of the inverse square law for graditatias been speculated by Bullialdus in
1645 using an analogy with the rule of diminishafdight by distance,

c) After Huygens's work ,On Centrifugal Force” (1658¢ inverse square law was
usually deduced from combining Huygens's fornasa’/r for the centrifugal
acceleration with the Kepler's third law. This ,erge square law” characterises
only solar vortex geometry,

d) The calculations of Hooke around 1679 gave sometiite [Big number])/R? = VV/R
which, according to Gal (2002), Newton \kresout,

e) Soitis clear why Newton newer used this “equdtiblewton formally attached “gravity”
to Kepler's laws. The words of Newtotif | have seen further, it is bstanding on ye
shoulders of giants” (letter to Hooke in 1676) tloosrectly characterise the
situation at that time,

f) Then came mathematicians, who described orbitsasipathematical objects,

g) Einstein wanted to move out of this obscurity aratima theory, in which only the
properties of the central body are important.

Recently | have proposed a “five-force” model fetastial mechanics (fig.2):



Fig.2 ,Five-force” model of celestial mechanics~1- gravitomagnetic force;2, F3 effects
from Unified field, F4- radial interaction from solar vortex. Forces, @thare supposed to make
solar system relatively flat, are not shown. Phigtgnessure is ignored.

F1is the force, which classics noticed first. Todaycan call it non-mainstream
gravitomagnetism or mass-dynamic forces.

F2 andF3 are forces from Unified field (Mathisl;;3 being known as a ,tidal force”. It is hard to
measure the mentioned forces in a lab experimenguse they are always present in interaction
between two masses.

Thus, for short distances we cannot really invastigyravity alone, but also need to look at the
Unified field. If we consider the hot Jupiter, ding in a highly inclined orbit around a parentrsta
as a two- body problem (Fig.3),

Fig.3 Hot Jupiter, circling in a highly inclined orbit around a parent star.
its orbital distance, in the spirit of Newton, damdescribed with equation
GMm/R? = BMm/R?®

as a balance within Unified fiel®= GR. If we put as R the typical orbital distance of ho
Jupiter- 3x10m, and forG — the value from textbooks, we d&t0.2. This route leads to, so to



speak, relatively bigs, the correct value of which should be deduced feffiects like solar
control over thépik- Oort cloud. For this analysis we will ugs1, B= 3*10° (in case of Jupiter
and Uranus, value @& - 3*10°*/ Mpl/Ms, whereMpl andMs — masses of the planet and the
Sun, respectively).

On the other hand, for two body problems of smadlibs a proportion
0.55*0.5s/R ~ const

better fits in observation (Alksnis, 2015), whér8Sand0.5s- half of the surface area of the
primary and the secondary, respectively, Rndthe distance between bodies.
Finally, non-gravitational interaction between terth and satellite has been aproximated as

G*D*M*m/R 3, whereD- diameter of satellite.

Within our concept, tidal forcds3 can push the planet only until some 0.05 AU frown $un,
and for obtaing a stable orbital distance, the imedjforce of equatorial repulsidd from solar
vortex is necessary (which is applied to half & slurface area of the secondary).

If our reasoning is correct, there should exish@e relationship between the angular
momentum, as representantive of strenght of thialarortex, half of the surface area of the
secondary, to which the vortex force is applied| gravitation interaction between the two
masses:

M* M= K*AM]*0.5 s
K=M*m/[AM]*0.5 s

where[AM] - angular spin momentum of the primay5s half of the surface area of the
secondaryK - coefficient.

Primary Mass, kg Angular Secondary | Mass,kg | Half of K
momentum sgrface area,
M
Sun 1.99%10° | 1.92*10" Mercury | 3.30*10” | 3.74*10° 9.1*10°
Jupiter 1.90*1G" | 6.83*107 lo 8.93*107 | 2.10*10° 2.3*10°
Saturn 5.69*10° | 1.36*10° Mimas 3.75*10° | 2.45*10" 6.4*10"
Uranus 8.68*10° | 2.29*10° Oberon 3.01*10" | 3.64*10° 3.1*10°
Neptune | 1.02*1G° | 2.69*10° Proteus 4.40%10° | 2.77*10" 6.0*10°

Table 1. Proportional calculation with main vortices of solar system.
*- value from data of helioseismology (lorio, 2011)

We can indeed see, that such a simple relatiomstigts (table 1.) and that Saturn and Neptune
are not really liquid planets (the action of theirtices is weaker than formal calculation
shows. This may also explain the weak pseudomagnetf Saturn - in comparison with that of
Jupiter).



| have argued for some time that values of theegplanetary magnetic field” can be used for
understanding the radial effects of the solar vorabarova (2013) summarises the decline of
interplanetary magnetic field &s8/R°, whereR is distance from the Sun (fig.4).
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Fig.4. Observed changes in IMF with distance from the Sun.

So the challenge was to show that we can get gogémf the balance of forces, which are behind
the orbits we see, without philosophy about natdigravity and vortices. Within my model for
mean orbital distance for low inclined orbits

F2=F3+F4
Deciphering,
GMm/R? = BMm/R® + [AM]*K*0.5A*3.8/ R >*
whereK - coefficient, which binds spin angular momenturtitwthe radial pressure from vortex.

The question however remains how can we deal WwiHadct, that gravity is connected with
massm (cube of radius of celestial body), while vortex repulsion - witteaA (square of

radius of celestial body).

m= 4/3**r >+d

0.5A= Zm*r 2
As we remember, in DesCartes’ philosophy a plandsfits place in the vortex according to its
volume and surface area. The concept of mass ceittedlewton and is too complex in certain
cases according to Mathis. So we need to use tigsraf our first example- Mercuryyg )- as a

proportionality coefficient when analysing the astif other planets. Omitting for our draft
analysis the effect of densities,

m/ 0.5A = 0.67*k

GMm/R? = BMm/R® + [AM]*K*0.5A*3.8*0.67r/ r y*R>*

We can calculate the value léffor an overall check of our reasoning (table 2).



Interaction Semi-
between the E2 E3 F4 K major
Sun and axis, m
Mercury 1.96*10° | 5.88*10" [1.94*10'*K |7.1*10° | 5.79*10°
Venus 8.39 * 10° | 2.34 * 16" 1.05*10°*K |5.8*10° | 1.07*10"
Earth- Moon

system* 556 * 10% | 1.13* 16" |9.98*10"*K | 5.4*10° | 1.47*10"
Mars 2.46 * 10" | 3.23*10° 5.31*10°*K | 4.0 *10° | 2.28*10"
2 Pallas ** 245*10" | 1.8*107 8.46 *10°* K |2.9*10° | 4.14*10"
4 Vesta 2.75*10" | 1.9*107 8.40*10%*K | 3.2*10° | 4.33*10"
10 Hygiea 7.81*106° | 5.0 * 16* 5.80*10°*K | 1.3*10° | 4.70*10"

Table 2. Speculative forces for two body problems.
*- for the Earth- Moon system the perihelion valsi@sed, **- the value df was influenced
by the fact, that orbit of Pallas has inclination

Similar results have been obtained by calculatiith moons of Jupiter and Uranus (table 3.)

Interactio | Semi- Half of

n between| mayor Mass, kg surface E2 E3 F4 K

the Jupi- | axis, m area,M2

ter and

lo 4.21*10¢ |8.93*10° |2.1*10° | 9.5*10 | 6.3*10° | 2.62*10° | 7.1*10°
*K

Ganimede | 1.07*10 | 1.48*10° | 4.35*10° | 2.46*10” | 6.56*10° | 9.41*10° | 2.6*10°
*K

Interactio

n between

the Ura-

nus and

Miranda | 1.29*1F | 6.59*10° | 3.5*10" | 3.44*10° | 3.5*10° | 4.35*10"* | 7.9*10°
*K

Oberon 5.83*1F | 3.01*10* | 3.6*10% | 7.7*10”° | 1.7*10° | 7.86*10™ | 9.8*10°
*K

Table 3. Speculative forces for two body problems.

Despite the significant differencies of massesebéstial bodies, the calculation shows, that we
are able to understand the machinery of heavemdirfeotuning the concept, principles of
aerodynamics should obviously be also applied.dtigations of the Allais effect also show that
the pendulum reacts a half an hour before andotfi&lbur after the real event of solar eclipse.
This may mean that field effects are present.
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Comment of Victor Blasjo Dec.1, 2012

»Hooke's programme of "compounding the celestiaitions of the planetts of a direct motion by
the tangent & an attractive motion towards the i@ hiody" (p. 2) "occasioned my findings" (p.
17) on planetary motion, Newton admitted. "It ifidult to overstate the novelty of Hooke's
Programme." (p. ix) "For Kepler as well as Galilfar, Descartes himself, as well as for
Grassendi and the Cartesians Mersenne and Huyigetisat venerable departed genious Horrox
as well as for Newton's own favorite Borelli, thepkcation of the planetary motions had always
included rotation [of the Sun-E.A.] as a primarysa." (p. 2; see pp. 24-29) The inverse square
relation between gravity and distance, howevers"regher common” (p. 9).

Isn't it strange then that the eventual priorigpdite focussed on the inverse square law? Gal's
explanation is that "Newton seems to have had rmmte control over events," and chose this
focus to utilise "his advantage over Hooke whemengetrical demonstrations were concerned”
(p. 18).

Hooke used the term "inflection" to describe tremnglt's deviation from inertial motion. This is
the same term he had earlier used to describeetidiriy of light rays in the atmosphere: "This
inflection (if | may so call it) | imagine to be tiong else, but a multiplicate refraction, causgd b
the unequal density of the constituent parts ofttleeium, whereby the motion ... of the Ray of
light is hindered from proceeding in a streighelirip. 35). Indeed, the thinning of the air at high
altitudes is "clear enough evinc'd" from experinséityed at the tops and feet of Mountains" (p.
36), but there is "no Experiment yet known to prav&ltus, or skipping from one degree of
rarity [of the atmosphere] to another much diffgrfrom it" (p. 34).

Hooke realised that planetary motion might be @rplanalogously, "if the aether be somewhat
of the nature of air" (p. 37), Thus "if we suppabat part of the medium, which is farthest from
the center, or sun, to be more dense outward,ti@nvhich is more near, it will follow, that the
direct motion will always be deflected inwards,thg easier yielding of the inward, and the
greater resistance of the outward part of the nmedi(pp. 36-37)

But Hooke immediately dismisses this theory owimditprobabilities, that attend to this
supposition, which being nothing to my present pagpl shall omit" (p. 37; presumably the
moon's motion is one of the "improbabilities" inegtion). Therefore he discards the medium
aspect of the theory, but nevertheless retainfotices suggested by it: his goal thus being only to
"shew, that circular motion is compounded of aneawvdur by a direct motion by the tangent,

and of another endeavour tending to the centeiitwie "endeavour|[s] to explicate"
experimentally with the aid of a "pendulous body:'37), i.e. a conical pendulum.

When Hooke returned to the topic in 1674, his "quing" tone is his tentative 1666 paper "is
replaced by the brazen title 'a System of the Wofjd 83). "This new self-confidence" stems
from "a replacement for the pendulum in its techh&s well as theoretical duties," namely the
spring (p. 84). "The prospects of constructing ‘eodws a viable theoretical device were therefore
much brighter" (p. 84). Or so Gal claims, and takés as a license to lunge into a long account
of Hooke's work on springs. But apparently Hookeemamade any explicit connection between
his work on springs and celestial mechanics, setlihterest at this point.

Hooke's first use of the inverse square law alsoiwed in the context of atmospheric
investigations---in 1665, "much earlier than uspalbted." The context is the idea that the
pressure of the air is the weight of "a Cylinddrd] indefinitely extended upwards": "l say



Cylinder, not a piece of a cone, because, as letsmyvhere shew in the Explication of Gravity,
that triplicate proportion of the shels of a Sphéoeheir respective diameters, | suppose to be
removed by the decrease of the power of Gravity.'169) In other words, while the base area of
a cone with its vertex at the surface of the eiards the height squared, gravity is as the inverse
height squared, meaning that the weight is equitatethat of a cylinder with constant gravity”
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