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Abstract

The Milky Way might be a bar galaxy. In this papee show that bar galaxies are spiral galaxies with
orientation change of the bulge's gravitomagnedicif The tilting of the gravitomagnetic field evek from the

bulge to the galaxy's extremities at wave speedthadphysical acceleration of the stars away from disc

follow soon. Finally, this will result in a new,ightly elliptical galaxy that will again turn inta disc galaxy and
then a spiral galaxy. If the Milky Way really iskmr galaxy, the solar system will some day get aeho
acceleration (an apocalyptic sway?) towards a médely oscillating position in the galaxy. Finallye come to

a Gravitomagnetic Evolutionary Classification ofl@&des that is different from the usual classificas.

Key words : gravitation, gravitomagnetism, Milky Way, bar galaevolutionary classification
Method :  analytical.

1. The galaxy evolution from a spherical to a spirally disc galaxy.

Spherical galaxies mostly don't remain sphericeg\fer. They turn to spherical and even disc gatatieat on
their turn become spiral galaxies (fig. 1.1).

Fig.1.1 :The evolution of a spherical galaxy towards a spialaxy.

Below, we will explain how this happens, due toumber of spinning stars in the center of the oebumlaxy.
We use gravitomagnetism, which already explainathttess cosmic phenomena in the past [1] [2] [3].
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1.1. From a spherical galaxy to a disc galaxy

Consider a spherical galaxy. Nearby the centerspfieerical galaxy, there are many stars that an@&cting due to
gravitation. The galaxy doesn't collapse by itsvijadion because we expect that the stars areimgbébout the
center. The very close orbits of the huge amoustars in the center will constantly influence eatter.

Most probably, the sum of all the orbits and spafisthe stars of the center will result in a glolaaigular
momentum different from zero, which will guide trest of the galaxy's future. This global spin isp@nsible for
the creation of a gyrotation field as explainedAncoherent dual vector field theory for gravitatioA magnetic-
like gyrotation field around the bulge will influe@ every moving object in its neighborhood, sukh the orbits
of the stars in the galaxy.

The stars outside the center will undergo a forbe&lvis analogical to the Lorentz force. In my pafleectures
on 'A coherent dual vector field theory for gratiba”, | explain in Lecture C how the orbits move, degiag
from their original motion. The Lorentz-like forder gravity pulls all the prograde orbits toward tcenter's
equator, as explained in chapter 5 &f ¢coherent dual vector field theory for gravitatioisince the gyrotation
force is of a much smaller order than the gravitafiorce, the entire orbit will swivel very slowgbout the axis
that is formed between the intersection of thet@riglane and the bulge's equatorial plane. Thiduis to the
tangential component of the gyrotation force thakes the orbit swivel under influence of the gytiotafield.
The orbit will slowly progress towards the equatbthe galaxy's center. The orbit's radius will nbbange much
because the radial component of the gyrotatiorefegsmall.

If a star was originally orbiting in retrograde efition, the gyrotation force will push the star gweom the
bulge's equator. Since the orbit's radius will ortiyange very slightly during this orbital swivelirthe swiveling
will continue until the entire orbit becomes pradgaand further converge to the bulge's equator.

The spherical galaxy turns into an ellipsoid galarg finally to a
disc. Greatly exaggerated, it could look like fig2. (a star in its
orbit, dotted line, with its angular momentum veadso

N represented; other dotted lines are gyrotatiodsiel

," J g g Pt Taking into account the above explained effectstalfs will end
Vo ': i up having the orbit in the same sense that theesefrthie rotation
“."‘\, SR I, ) ," of the center (prograde), depending on the amg@itfdhe
RN S NS gyrotation. Every star will have an absorbed oatidh, but it can

2o =-- become a group of stars in phase, or even a p#redfisc. It can
Fig. 1.2 beco_me a disc with a sinuogs aspect. .
T And in this way, the gyrotation widens its fieldagreement with
the conservation law of angular momentum.
The center is obviously not a point but an amalgéstars that has own rotations in various dirextid-arther on
the disc, only a gravitomagnetic force of the ceated of the first part of the disc exists. Closethe center, the
stars have chaotic movements.

1.2. From a disc to a spiral disc.

The pressure on the stars exerted by the gyrotatintinuously flattens the disc and increasesatsiy so much
that several stars will get in fusion. Several higimsity zones will create empty zones elsewhenallff, some

structured shapes, such as spirals or matricdshegin to be shaped.

Fig. 1.3 :From a disc galaxy, compressed by gyrotation, towardpiral galaxy.
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Since the creation of the galaxy, a long time hasspd. The mystery of the (apparently too) low remuf
windings of spirals in spiral galaxies is explain®dthe time needed for the angular collapse.

1.3. The galaxy's bulge area.

Gyrotation acceleration of stars inside the bulge.

Let us consider a spherical galaxy, whereof thdetes rotating, say, one or more massive blaclefhol'hese
black holes are fast spinning, and many starstheacenter of the spherical galaxy are spinningels

When we look at a disc galaxy, we observe thatctdral bulge is not a sphere like the sun, fuliraitter, but
that the bulge is a system by itself.

The summation of the gyrotation field of all thestfapinning stars of the bulge creates a globakilfy spread
gyrotation field, which is difficult to analyze &g as the distribution of the spinning starsngnown.

Since it is even more difficult to know the localrgtation acceleratioinside the bulge without knowing the
locations of the individual black holes, it seerhattthe spread of gyrotation would be ratt@epriori- random-
based.

But even if there are several spinning black heteating in different directions through the bulgke global
gyrotation field of the bulge apparently allowea lormation of the disc galaxy. The disc of theagglfinds its
origin in a global gyrotation field vector, which perpendicular to the disc.

The fuzzy gyrotation field of the bulge.
Let us consider the fuzzy gyrotation field of thdde again.
The locations and the parameters of the fast spinsiars and black holes are not known. But we ktiat the

black holes are attracting more and more starstlaaidthe orbits of these many black holes are ngpkhmotic
motions. We also imagine several stars spinningiaéach other, losing some energy, and becomirak lvlales.

fig. 1.4
The bulge of the disc galaxy. An orbiting magsat a horizontal distancé® from the centre is
influenced by the gyrotation of black halérhe bulge and its surrounding are fuzzy, caused b

a quasi-random distribution ofi black holes which result in unwell defined vectofshe
gyrotation fields.

In the next chapter, we will look at the stabilitithe angular momentum of the bulge and we wildl fihat major
changes are possible.
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2. When the global spin of the bulgeflips: from a spirally to a turbulent bar galaxy.

Before being able to explain the possible reasdrssich a tilt change in the bulge, we first lookbp equations
that govern the bulge and the disc.

2.1. The acceleration and the swiveling time oftthegalaxy to a newly formed disc galaxy.

The value of the acceleration and of the swivetinge of the bar galaxy towards a newly formed djataxy is
found in “Swiveling Time of Spherical Galaxies Towards distai@es .

In that former paper, | assumed also that the geepath length of an arbitrary chosen orbit of spéerical
galaxy Wasﬂ‘R/Z until the equator. The time had then to be fountiaf a double integration o Q to the
time.
In the present case, if the bulge of the bar gatidted with an angled, the swivelling path length will now be
reduced to onlyd R. The correct time for the swivelling of the balagg into a newly formed disc galaxy will
last (for a placéR) :

t(t

OR=||[a, odt |dt
0\o0

2.1)

In (2.1) , R is the distance of a certain place on the baxgdi@m the bulge's cented,, is the acceleration due
to the gyrotational field of the bulge.

After integration (is not time-dependent, only @atependent in the disc) and rearranging, thetrissgiven by :

20R

Z%0)

fr = (2.2)

Also here, | have neglected the small time retéwdadue to the wave transmission. A real valuetfiat time can
be deduced when we find a way to find the gyrotetiacceleratio@, of the bulge. | will do that in one of the

coming papers. From my former paper, mentioned @i gyrotational acceleratiay, is given by (2.3) :
n
D Lw
_TwG o
Tq = 2 2 22 (2.3)

wherein we have simplified several parts and whgend ¢j are the rotation parameters (inertial momentusn, th

angular velocity) of thé spinning black holes and stars, which can be ngpaimywhere in the bulge. The orbital
rotation of the stasis aJ .

2.2. Catastrophes in the bulge of galaxies : wheewa giant black hole is formed.

The sum of all the angular momeritsof thek stars and thén-K) black holes in the bulge is given by :

L=) 1 w (2.4)

n
i=1
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whereinl is the inertial momentum ang@} the spin for any of them. We consider here thesstabe spheres and
the black holes to be rings, as explaineddm ‘the Geometry of Rotary Stars and Black Holes

One would think that equation (2.4) regulates thigé's gyrotation and the disc's orientation, hat's not totally
true. Indeed, the conservation of angular momerisuimportant and has to be respected, but theimflabnce
upon an orbiting star outside the bulge is giverfzb8), and another influence is explained below.

In the bulge, an amalgam of stars can clot intetaof mutually orbiting stars. Their global angutaomentum
will cause a global contraction (collapse) duehi® gyrotation field that has a compression thatrdégportional to
the global spin velocity.

This collapse of stars will dramatically increabe speed of the mass of the star and so, its dginotheld, as
described by Oliver Heaviside [6] and Oleg Jefim®(iK], because of the retarded fields by the spedight,
which is at the origin of the relativistic effectual to velocity, and which increases the gravityidée
anisotropically. Hence, the resulting transmittegotation will be larger than the bulge’s original angular
momentum before an important collapse.

Thus, an important evolution inside the bulge &t thn amalgam of stars can collapse and becomegebiack
hole with a different spin rate and spin orientatié single huge black hole can dramatically infloe the global
gyrotation axis of the bulge.

Another effect could be that the quasi-chaotic omobdf the black holes and large stars in the boégebring them
closer by stars at the bulge’s edge, and eventa#tiigct them. The new upcoming stars and blackshchn have
totally different spin orientations than the globalge's angular momentum.

2.3. Description of the process.

The consequence of this process is that the siz¢h@norientation of the total angular momentunthefbulge can
evolve dramatically. In cases when a large quantitgtars reduced into a huge black hole, it canagetally
different angular momentum. If the bulge would neergth a group of stars or a galaxy, even smatditrangly
different orientation of the bulge's angular moremis possible.

And when such a change happens, the disc zondseabuige's boundaries will become to get a modified
orientation as well: that part will swivel and by bit, from the bulge's border to the outer sifi¢he disc, the
whole disc will swivel as well. But will this happeinscathed?

v

Fig.2.1:Side view and top vieva bulge tilt occurred by the evolution of the numile
newly arisen black holes' tilts, making the disc shirom the center to the outer parts
of the disc and tare loose the stars by a gyrotasibock wave. We get a bar galaxy.

Imagine a bulge that gets tilted compared to tlse.dihe transmitted gyrotation wave at the speddybf will

make swivel the disc by a circular shock wave dedriewly tilted part of the disc will gravitatiohalisturb the
rest of the disc. It will attract the boundary aradise fatal issues for planets nearby stars.
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The disc galaxy becomes a bar galaxy with a cirduldoulent area at the border of the new formiag pnd the
old disc.

4. Introduction of a new evolutionary classification schemefor galaxies.

This leads us to a clear view on the evolutiondagsification of galaxies. First we have the sptadrgalaxy.
When the galaxy's center contracts and the orientaf the center becomes well defined, gyrotaflattens the
galaxy in to an elliptic galaxy and then a discagg| by making the orbits swivel slowly into prodeaorbits. The
gyrotation compression augments the disc densityallows stars to get grouped, forming new staivigt and

cluttering. This makes it possible to get zoneshwibt increased number of stars and more empty z&yethe

constancy of the speed of the stars in the distxgathe arms become spirals.

Fig.4.1:Evolutionary classification of galaxies. From spieal galaxy to an elliptic galaxy, then a disc gajeand a spiral
galaxy. After a reorientation of the bulge's angut@omentum, a bar galaxy with a circularly outsigeesading turbulent zone
is created, which a apocalyptic disturbance of ttaessand planetary systems of the whole galaxy.

It is possible that, sooner or later, the bulges getother tilt due to one of the processes | meatidoefore. Then
the galaxy becomes a bar galaxy, from the bulgatdsvthe rest of the disc. The galaxy swishesartarbulent
object with gravitationally interacting stars byoaplyptic sways. Later on, that slightly ellipticglaxy will again
become a disc galaxy.

5. Conclusions.

Gravitomagnetism allows a novel evolutionary clisaiion wherein the bar galaxy has a more corpesition.
The formation of bar galaxies occurs when the Bsllgagular momentum changes dramatically, eithertduhe
relativistic gyrotation increase after a collap$star, or to the absorption of a small galaxytma cluster of stars
that reduced to a fast spinning huge black holeéhyothe natural attraction of stars from the disthwotally
different spin orientations. Out-phasing black kodad the ejection of matter from companion stardual star
systems also change the bulge's angular momentum.
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Most likely, bar galaxies will only form after thetage of disc galaxies and spiral galaxies, aneérgém a shock
wave with a turbulent reorientation of the wholsadgalaxy into a newly oriented flat elliptical g&ay and then
again to a disc galaxy.
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