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Abstract

The F-ring of Saturn shows a spirally wound eddeave deduced its qualitative behaviour in secZidnof “New

Evidence for the Dual Vector Field Theory for Gtatibn (Cassini-Huygens Missidn) These spirals form
regular buds with an amplitude and a wavelengtle dim of this paper is to show the relationshipreen the
physical dimensions of the buds and the orbitabaig} of the F-ring's edge.

Keywords Saturn — gravitation — gyrotation — F-ring.
Method Analytical.

1. The Maxwell Analogy for gravitation: equations and symbols.

For the basics of the theory, | refer toA ¢oherent double vector field theory for Gravitati. The most relevant
parts are summarized hereafter.

The laws can be expressed in equations (1.1) ((h6d below.

The electric charge is then substituted by masspthgnetic field bygyrotation and the respective constants are

also substituted. The gravitation acceleration iiiten as , the so-calledgyrotation field as W/ and the

universal gravitation constant out @' = 4p z, whereG is the universal gravitation constant. We use §lgn
instead of = because the right-hand side of thatimns causes the left-hand side. This dignwill be used when
we want insist on the induction property in the atpn. F is the resulting forcey the relative velocity of the

massmwith density/ in the gravitational field. Anglis the mass flow through a fictitious surface.

FOm(g+v Wy (1.1) diviu - gr/ gt (1.4)
N.gUr/z (2.2) div e N. = 0 (1.5)
2N M j/z+ Jg /7t 1.3 .

: 917 3 N'gU -7W 7t (1.6)

It is possible to speak of gyrogravitation wavethwiansmission spedi

=1/(zt) 1.7) wherein t=4pGlc.
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2. The F-ring.
2.1 Visual properties of the F-ring.

The F-ring is much larger in shape then the mahgratin rings. The inside structure is also fiaed foggy. It is
made of gasses, which are shaped as spirally waegdlar buds.

A recent photograph by the Cassini-Huygens Misstoows them clearly.
Let us call the wavelengih and the radius of the tiny rirffg: (see fig. 2.1).

Fig. 2.1 a. F-ring : detafESA / NASA) Fig. 2.1 b. F-ring : deta{ESA / NASA)

2.2 Defining the gyrotation field of Saturn and #wveiveling of the global ring.

Consider a rotating sphere, enveloped by its gatioit field, and at this condition, we can applg #nalogy with
the electric current in closed loop, integratedrdfie spherglReference: Richard Feynmann: Lecture on Physics)

The result for the equatorial gyrotatid/at a distancé from the centre of the sphere with radkss given by
the equation (seeA‘coherent dual vector field theory for gravitatiaguation (4.3) wheréV- r=0):

W=——-w (2.1)
where W is the angular rotation velocity of SaturR its radius andr the orbital radius of the F-ring. This
gyrotation field points exacty opposite to the fiota vector of Saturn.
This gyrotation field generates a force on the mg\particles in the F-ring.
In my paper Cassini-Huygens Mission: New evidence for the Ga#ieinal Theory with Dual Vector Field,
section 2.4 , is explained how we come to smaltsssive rings. In the beginning, there was a clawaind
Saturn, which rotated around the planet. Thesevithaal orbits swivelled all to the equator, due Saturn's

gyrotation field, and they formed a huge, flat disk

Just for information, note that irSWivelling Time of Spherical Galaxies Towards DiMaxies$ | explained the
proces of swiveling, and | calculated the swiveliimge for a disk galaxy. Adapted for the Saturm&k dthis gives:
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= | (2.2)
w

The swiveling timeT is fully related to Saturn's dynamics and the fimsiof the cloud's particle. The equation
(2.2) is an average for the totality of the paeticlaying at a distandefrom Saturn's centre. At a time, half of
the particles have reached equator for the firsetiThey will then perform an extinguishing harntomotion
around the equator. After a time 8T , all the particles at the distantehavereached the equator for the first
time.

2.3 The creation of spirals in the gas ring.

The original global disk has a global gyrotatiogldi which collide with the circumferential path thie section's
surface. For the detailed explanation, selew Evidence for the Dual Vector Field Theory faia@Gtation
(Cassini-Huygens Missiohat section 2. The most relevant parts are sunredrereafter.

Moons (larger objects) captured some matter ofrthgsinside its orbit, creating gaps.

At first, the rings at the edges, near the gapeveplit off from the global ring. - “%/
These outer tiny rings are larger, because theafladpyrotation field is then the S
largest. With each split-off, this global gyrotatifield becomes smaller.

The orbital velocity of the ring generates a ciréarntial gyrotation field as well,
as shown in fig. 2.2.

The spirally wound waves in the F-ring are generate the following effect. At the Fig. 2.2
upper side of the equator, the gyrotation field dasnall equatorial component, pointing outwardsnfiSaturn's
origin, as shown, exaggerated, in fig. 2.3.a arg8lb2.Each particle of the ring has (almost) the esarbital
velocity: the edge that is closer to Saturn, laya zone of higher orbital velocity, and the otedge, away from
Saturn, lays in a zone of lower orbital velocity.

But the gas particles are in constant motion. Aloam gas velocity , pointed as shown in the fig. 2.3.a and 2.3.b

will be deviated as shown. The analogous happetfstié fig. 2.3.c and 2.3.d.

TSP @

Fig. 2.3.a Fig. 2.3.b Fig. 2.3.c Rd¢.d

Remark that when random gas veloocitys pointed towards Saturn, the orbital velocityl wicrease since it
comes into a higher orbit, such as shown in fig@.&2and 2.2.c. The orbital velocities decreasegnZ.2.b and
2.2.d, resulting in a smaller deviation.

Thus, random gas velocities pointed towards Saslow down the ring's orbital speed, random gas cités
pointed away from Saturn increase the ring's drbfiaed.

The result is that we get two large spirally woumdtions in fig. 2.2.b and 2.2.d , and two more riné spirally
wound motions in fig. 2.2.a and 2.2.c. The spigasa contrary motion two by two.
Due to these motions, four outcomes remain possible

1) The four motions are totally symmetdausing a turbulence in the gas ring.
2) & 3) One of the motions, right or left spiraldeminant because of an original asymmetry in ithg. r
4) A double ring is created : one is a $gfiral at the northern side, and one is a rigitabpt the

southern side. The both ring's equatorial zonecisramon region.
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We expect that 1) is the starting situation, arad tne of the other situations is following afteatt For gas rings,
the latter outcome should be more likely.
2.4 Further qualitative dynamics' study of the deutwisted F-ring

Let us study the global motion of the gasses inRfreng more in detail. In fig. 2.4 , the F-ringsbown as the
section of a tore, with different orbital radji

Fig. 2.4 : section of the F-ring, schematic vid\e orbital radii , orbital
velocities' gradient, gyrotations, the pressureligrt and the global motion
inside the cloud are shown.

A section is shown with velocitieg , perpendicular to the paper and pointing away fthenreader. Due to the
finite size of the section, the orbital velocitiefiow the rule:

Y (2.3) and > > > > because < < < <

Saturn's gyrotatiol4 will induce an acceleration to the left for theale section, and tend to extend the left side
of the section to the left, where the velocities igher. This will flatten the tore.

Due to the orbital velocity of the F-ring, a ciraurather elliptical) gyrotatiol¢ is created as well. Using (1.1) ,
where the gravitational term, which is pointingttee section's centre can be omitted, it is cleat for the

corresponding pressures, we get :
> > > >
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sincea; are the corresponding accelerations accordirig (1. = WU (2.4)

In superposition of the effect, shown in fig. 2.®%e get another effect: the left pressures willuicel a motion as
shown in fig. 2.4 by the double arrows.
This motion is an acceleration which can be deducech (2.4). Therefore we need the value of theitakb

velocity which follows from (2.3), and the gyrotati V£ .
In “A coherent double vector field theory for Gravitati, section 13, it follows that :

p W =—— (2.5) or w=_Pr (2.6)

whereVF can bevi for example. The acceleration becomes: = pr — (2.7)

Indeed, the value of the gyrotatidf¢ slightly varies from place to place, dependiranfrthe choice o¥i . At the
left side of fig. 2.4 it is larger than at the rigfide.

In (2.7) ,r is the density of the cloud, supposed to be homeder simplicity, which depends also from its
temperature. This parameter is not within the sadhis paper.

Although this acceleration might appear very sm#ik actual velocity of the double spiral becameyve
significant after many years. It is acceptabledsume that at this moment, the maximum possiblamijcs have
been reached in order to maintain the spirally vdbcioud together by their own gravitation forces.

In the section hereafter, we try to find the relaship between the buds' shape and the veloaitideiF-ring.

2.5 Relationship between the buds shape and toeitiet in the F-ring.

The acceleration of (2.7) will result in a doubggral, one in the northern part, one in the southeith mutually
inversed rotations. At the surface of the cloufiniée curved velocity will be reached, creatingassoentripetal
force, which will be in balance with the gravitata force.

Let us callvr, i the elliptical velocity of the spiral motion, the plane of the section in fig. 2.4 , which hastb
created by (2.7). For a specific poftat the extremity of the cloud, this velocity mbstin balance as follows:

—_— = (2.8)
The left hand is the integration of the gravitatfwd of a infinite plain cylinder for a poirl®? at its surface. Since
this integral is hard to find, | will use an artifa
The infinite plain cylinder can be approached tsueacession of spheres, while guarantying the sauene and

thus masses. Since the gravitation field of a splseeasy to find (point mass equivalence), thelrésthen easy
to find and fairly correct.

Ty

Fig. 2.5 : approximation of a long cylinder by spe
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To guaranty a same volume, it is needed that : — =] (2.9)

It can be found, that using the artifact of figs 2the following integral is found for the leftrimhof (2.8).

—=—p 7 + ; (2.10)

The series converge very quickly, so that the exjaice of the tore and the infinite plain cylinbecomes
acceptable.
Solving the figures part, and using the right hah¢2.8) , this gives :

e J 7 (2.11)

This is the maximum value of the elliptical velguitf the double spiral motion in the section of f&g4.

There is also another phenomena to consider. Tieetti needed for a particle to describe a full spiyale, must
be equal to the time needed (by the same partileiifill a complete orbital wavelength (see fig 2.1).

Hence, = p =— or, with (2.11) : W= A T ‘ (2.12)

w w

The parametew t, v is the orbital velocity of the double spiral naotj with exception of the dragging orbital
velocity.
Indeed, it is possible that the whole spiral F-li;mgot only screwing through the vacuum, but soglartially

dragged as a whole and thag 1/ is only a part of the total average orbital eéhp (V3 for example).

= - (2.13)

The dragging effect can be observed, and both Yamdl (2.12) can be verified if the density of theing is
known.

2.6 Creation of an elliptic halo's at the inner edgf the F-ring.

Although we came to the equations (2.11) , (2.1%) €.13) as a steady state, indeed these vebditie still
under the influence of equation (2.7). Some patielill be lifted farther away from the F-ring, apelcause of the

increase of F and the decrease 6f, the acceleratio@r, i will decrease quickly as well. It is then probatiiat a
double halo would be created at the left side efRfring in fig. 2.4 (inner edge of the ring) whiisha cloud that
continuously is pumping gasses from the right sidie left side, and filling the gap next to (I&tim) the F-ring.
At the equator, the gasses have no specific rotatiocity and can thus be attracted again by thed:

There exists a phenomena that avoids the adopfitimeese gasses by the next tiny ring at the lefthef F-ring,
which will be explained in a later paper.
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3. Discussion and conclusion.

Deduced from the qualitative gyrotation analysis, @@me to a double spirally wound F-ring, one i tiorthern
part, one in the southern part, with mutually irsest rotations.

The equations (2.11) , (2.12) and (2.13) deschbea¢lationship between the double spiral dynamicbthe buds'
geometry of the F-ring. Some of these parameteespablic yet, but some parameters should be known
somewhere at NASA/ESA.

Remark that these equations are independent fraorr8aparameters, because we calculated the leduifi at
the edge of the F-ring's cloud itself, assumingaximal possible elliptical velocityr, i . Thus, these equations
are purely classical physics.

When all the parameters of (2.11) , (2.12) and 3R.dre known, we have again an indirect proof (tp m
frustration) of the Gyrogravitation Theory (= theakdvell Analogy for Gravitation) which has been sesgd by
Heaviside at the end of the M@entury. Indeed, gravitation only cannot fully &ip the double spirally wound
parts of the F-ring.

In this paper, the most important equation, whishfully related to the gyrotation fields, is givéy (2.7).
However, it will probably be hard to detect thioperty visually because the initial dynamics hashead to the
actual steady state dynamics, which doesn't shimaatiteleration any more.
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