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A solution for the “dark matter mystery” based on Euclidean relativity

The study of this article suggests an explanatwriffe “dark matter mystery”. This explanation &sed on a
modification of Newton’s law. This modification édnducted from an Euclidean vision of relativityor@erning
the mystery of the velocity of the stars insideatagy, the study calculates a theoretical curvectving different
from the one coming from Newton'’s law. This thea@tcurve is very close to the measured one. Goirg
the mystery of the velocity of a galaxy insidegtsup, the explanation is more direct. For this t@mgs the study
calculates a greater value 8r the gravitational constant.

1. INTRODUCTION

The theoretical aim of this article is to addresssaue yielded by general relativity. This issusyrbe explained
by: “global space's shape determination”. This hliespace-time is the general relativity spacestiand this
space deformation in space-time must be in confgrmith Newton’s law at least for long distances.

The adopted point of view is an Euclidean relagivihn Euclidean mathematical context is used, With
dimensions (three of space,y, z,and one of timect). This for restricted relativity. For general gy of
course we use the same and we extend it overdllamiénsor. Except that here locally it isearclideanmetric
used to represent space-time.

Within this mathematical framework the physics pifiies are exactly those of relativity: isotropysplace,
inertial frames of reference with reciprocitiesveeen those inertial frames, constancy of the spééght in
each inertial frames, moving from restricted rei&fito general relativity by covariance along tfepdetic
trajectories of the inertial frames, etcThis for the restricted version, and of coursetli@r general one:
deformation of space-time by energy, expressiam fofce (gravitational ...) by a space-time deforovati

There exists however a difference in the physigxcjples, between relativity and our approach.

Indeed, here constancy of space-time distancetiamaim, in a global representation of space-timether
words, we do not use Minkowski’s representatiomeiwe wish to remain in Euclidean representatie@nde,
the basic principle of an invariant space-time tanghen changing inertial frames is left off.

The method used consists to postulate first thatihta’s equations are simply a consequence of cesfiae
deformations by energy. In other words we try tpress the general relativity “deformation” prinepin the
context of restricted relativity.

Once this done, physics inconsistencies are foOfdourse we try to elude them. This leads to fnpbstulate
the existence of indivisible particles, from whitlatter is made of. Back to our first postulate find a space
time determination, coherent with Lorentz’s equasdioT his will be our final determination of the phaof global
space inside space-time.
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2. RETRIEVING LORENTZ'S EQUATIONS

Lorentz’s physics context is used. Let us poiotit. There are two inertial frame®,(O, x, y, z, ctandR' (O, X',
y', Z', ct') in uniform rectilinear motions at the v speed onmpared to another, alofix axis.X is increasing
alongOxaxis, andk’ is decreasing alon@'x' axis. In this case, only ct, andx’, ct' dimensions are important. At
t=x=0thereisalsot' =x'=0.

In order to find Lorentz’s equations within thisysits framework, and since our representationg&Eactidean, it
is necessary to suppose th¥x' axis rocked with am angle compared tOx axis, withsin(a) = v/c. See figure 1.
In the same way it is necessary to h@eoordinates equal t¢x = vt, and ct = v2 t/c).

Conversely under these conditions the reader wiklble to calculate that Lorentz's equations anado See
figure 1.

ct

R X

Figure 1 : Lorentz's equations in the context of Euclidean elativity.

On the basis of this Euclidean model of restrigtddtivity, we are tempted to suppose a cohereysiph
postulate. This postulate is the following.

POSTULATE 1

<< Any patrticle with a non null mass m, moving witepeed along Ox axis, X increasing, comparecdto a
inertial frame R (O x y z ct), deforms space-timmuad it with a rotation of the 0x0Oct plan arourtetOy0z axis,
with ana angle between Ox and Ox’, such as &) v/c.

During the displacement of this particle from Q&fx = vt, ct),a vacuum appeared inside space-tifine
location of this vacuum is the (O, O’, H) triangtich as: O’ coordinates are O’(vt, v&/c), H cdiorates are
H(vt, 0)>>.

In the borderline case of a photon, witk c, the swing becomes maximu@m:= g2, and the vacuum is tH®©,
A, H) triangle.

Figure 2 below represents the effect of postulat& R particle is moving at speed in the inertial reference
frameR, parallel toOx axis, and in the direction afincreasing. At thé¢ instant, the particle is located
coordinatex andct in R (A point). The inertial fram®&' centered o®' “is attached” to the particle. Henge is
also moving uniformly alon@x axis.

It is the same case as the one of figure 1, exbapthere exists the particle onA point. On figure 2, the space
line rocked with thea angle, locally irA.
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ct A

Figure 2 : Postulate 1.

On the other hand, far fropoint this line of space has becomes parall@xaxis. This is indeed the only
realistic possibility ! It is difficult to imaginéhe movement of a particle deforming the entireverse this way
alongOx axis.

With this postulate, the equations of Lorentz noyress a local deformation of space-time, causettidgnergy
of the moving patrticle (postulate 1 above). Thispext of Lorentz’s equations is ondcal to the particle. In
other words this respect is done only lfiow valuesof x' andct' (and also foR’ such a€D’ is close tA at thet
instant).

It will be noticed that this “re-discovery” of Lentz’'s equations works thanks to the positionin@ofthus the
positioning ofA) indicated previousty(vt, vat/c)for O’. It is known that this position @'’ explains, noticeably,
the asymmetry of the twin paradox in relativity.iF position corresponds to a real “vacuum” whichegrs
inside space-time. In addition it works thankshe space-time swing indicated in the postulate abdkis
swing modifies with theos) ratio, equal tal - sinza] = @1 - v2/c?, each temporal values (@) and space
(in x). However this swing is only local, not global.

Restricted relativity is retrieved with the helpa$imple deformation of space in space-time.

Nevertheless, it is necessary to distinguish pmsitif space in space-time, on one hand, and reyetss of
space-time in such or such reference frame, ootther hand.

Indeed, space line in space-time became deformigdamally within the particle. It allows localizinspace-time
events in a comprehensive but complicated views Vision is complicated because space-time is nolidean
any more but Riemannian with an Euclidean locaéb@btus space lines have the shapes of curvesramiba
more simple straight lines likex axis.

OtherwiseO'x' andO’ct’ axis are straight lines. They represent space4ticadly but does not represent it overall
any more. Broadly the representation of space-tiumieh is done by the inertial franfi®, allows to see space-
time in a “legal” way in the sense of relativityhi¥ representation is the only one respectimeglly, the general
physics principles of restricted relativity: in gaular the constant speed of light in each inéftame.
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3. LUMINOUS POINTS

However at this stage a problem of coherence asises a particle is constitued of smaller paricladeed,
how to ensure that space-time deformation genetatéde movement of a big particle, composed bgaplof
smaller particles, can rise from the deformatioithese smaller particles ?

To ensure this coherence a solution consists ipasipg that matter is made up of a restricted gafugery
small “indivisible” particles. These small partislenust be conceived in such a way that they calaexgpace-
time deformations generated by any other compoaeitie. For this explanation a simple operatiorstnu
calculate the final deformation generated by tingdgarticle, from the small particles it is made o

Thus defined, this operation must allow, by cordtan, calculation of the shape of absolute cunfespace,
starting from the positions and energies of thesedll indivisible particles”. At the same time,shiperation
must be, of course, compliant with postulate 1 lamentz’s equations.

From there the second postulate arises, whichvisllo

POSTULATE 2

<< Each particle consists of a certain number ofadler particles, called the “luminous points”. Thes
“luminous points” are moving constantly at the g, inside the first particle, and with respecaity inertial
frame of reference >>.

From this postulate, it is possible to determina Bingle way any deformation generated by anyqgbert

For that, we apply postulate 1 to these “luminoois) particles. For these luminous points #hangle is equal
to its limit value /2. The shape of space is thus at any time the rebsliccessive combinations of these small
deformations caused by all these “luminous points”.

What remains to be specified is the way of comlgjriirose various deformations. This will be speditiy the
postulate 3 which follows. After that, it will bepsible to check that theeangle calculated starting from
postulates 2 and 3 is well given by the formulpastulate 1.

For that let us return to Lorentz’s equations. ratfmathematical observation is essential. Thearwasion
equation of the energy of restricted relativitydend by quantifying the luminous point trajectariengths,
insideP particle. It is what we will see.

The particle attached to ti@ point is modelled as consisting of only one lumis@oint. Consequently the
obtained model is the one described by figure 8aft be check that the reasoning remains validargeneral
case of a particle made up of several luminoustpoin

When theP particle moves fron® point (on the figure) té\ point, alongOA segment, the luminous point
contained follows a trajectory having a << V >>phathat is.:

a) First stage: displacement at the speedlongOx, (milked in fat on the figure).
b) Second stage: displacement at the speatbngOx (milked in fat on the figure).
For the first stagd, 1 is the displacement length, ab# (positive) is the displacement length of the secstage.

If x is the position of thé point, we can writex = vt = L1 - L2 This x position is also the coordinatePin R at
this timet. Indeed at, in R, the position oP coincides withA point.
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Figure 3 : Luminous point trajectory in a moving particle.

Hence:
ct = L1+L2 vt = L1-L2 Q)
In addition we can write:
2 - 2
(L1+L2) +2'-2) = (M-L2F o @

This last equation is nothing more than relatigistijuation of energy:

_ 2 2
B2 = B, +B
with E = me2/@1 - v3/c?], Emvt = mvaffl - v2/c?], andEm = mc2.

To obtain the equivalent equation for the energysidies, each term of this equation is dividedhmsy value (1
+ L2)2/2 which is the value of the total energy of the iobet

_ (L1-L2)2 A
1 = - =7 4 L1, L2) 3
(L1+L2)2 oper( ) ©

2 L1L2
Oper(Ll, L2) = m

The introduced operator is the relationship betwberalgebraic average and the arithmetic mean.

It is equal to the relativistic coefficied]l - v2/c?).
Indeed, from (1):2L1/ct = 1 + v/c, and 2L2/ct = 1 - v/cand thendl - v3/c?] = 24L1 L2] / (L1 + L2).
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Let us remind that equation (3) is also writteh:= sin?(@) + cos?@) wherea is the angle of the space-time
swing of postulate 1.

Finally, this last study of Lorentz’s equations leslto retain an operator.

We will use this operator to postulate, finallye tmode of determination of general relativity absakpace-
time. By construction, this determination will bengpatible with restricted relativity.
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4. RELATIVISTIC OPERATOR

This is done by the following postulate which feite. It only generalizes the previous observatiomedabout
Lorentz’s equations.

POSTULATE 3

<< Space shape in space-time is given at any pujrthe ratio of the infinitesimal space lengthsalisg space
line, and dx its length projected on Ox axis. Thi® is equal at any point to the relativistic ap#or applied to
the two following values:

a) L1:sum of the heights of vacuum of space-timeraeftions propagated in Ox direction, x increasing,
b) L2:sum of the heights of vacuum of space-timerohettions propagated in Ox direction, x decreasing
>>

That is to say:

dx _ 2J/L1L2

ds L1+ L2

WhereL1 andL2 are the 2 above-mentioned sums.
This operator is neither linear nor associativet tBis doesn’t matter since it is calculated orateggny point of
space.

But it must be checked that this operator yieldsshme result when calculated in different ineftaines. That
is to say that, for postulate 3, the choice ofitfegtial frame has no incidence on the final calted space’s
slope.

In fact this is the case because of the Lorenigigtons properties, and also because this op&ragiue is
equal tod1 — v2/c?. However, this can be also proven by direct catauta This is done on appendix 5.

It is written above thdtl andL2 are the sums of the heights of vacuum of the “pgaped deformations”. It is
necessary to describe how these “space-time defiormsa are propagated.

The mechanism is very similar to waves propagateithé movement of a boat over a water surfaceuket
consider figure 1. The initial deformation relategsheOx-Octplan.

The propagations of this deformation in space-tarecarried out on remaining space dimensiongDyeand
Oz more generally on arr direction, half-line based dd and contained in th@y-Ozplan.

The form of thes@ropagateddeformations is each time exactly the same amiti@l deformation. The initial
deformation was done d@dx-Octplan (space-time swing represented figure 1). epropagated deformation
is the same but it relates to tf@x+Or)-Octplan in place oOx-Octplan.

The height of this propagated deformation attersuptegressively asincreases. The attenuation layyvwill be
given further. At any time, the “luminous point’ub emits this deformation. Therefore, like in tiase of the
boat, the finally overall propagated deformatiothis envelope of all these propagations of defamafin the
case of a boat this envelope has a << V >> shajghvéhthe final shape of these waves over the matdace).

Above, the initial space-time deformation is cortaddo the existence of a “space-time vacuum”. \\doais
become this vacuum during the propagation of thfemnation ? It is propagated too. It relate8 timensions
Y, Z, andct.

Finally theL1 sum is calculated for all the propagated and veckdeformations. Each of these deformations is
generated by a unique luminous point. An uniqueiietiondl1 received is such a#12 = k d?Vwherek is a
constant and?Vthe vacuum propagated with the space-time defoomalin the same way f&r2, except that

this time the deformations come from the oppostese of propagation (on the same axis).

Let us study the overall result of all the propadadeformations which are received in the sdmmoint at the
same time.

The postulate 3 above express the length ratiggaloeaxis only. But at on®l point there are numerous such
directions coming to. Hence it is necessary toutate the relativistic operator of postulate 3dach space
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direction. The final deformation is then obtain@tle only question is: “what is the mode of conttiba of the
deformations of all these directions in order ttagbthe result ?* This result will be the resultispace-time
deformation aiM point. It will be thus necessary to generalizeaheve operator with a second more generic
operator, which will take into account each spdoections. The result given by this second geneedlioperator
must be the famous final space-time deformatidvi abint. It will be probably useful to use a mathéice base
like the quaternion for that. In this article tisismplexity will not be seen because fortunatelymestessary.

We thus found relativity starting from postulate®land 3. The angle of the postulate 1 rotation is calculated,
by applying postulates 2 and 3. Overall, we obi@iaevay for calculating space shape inside space-ti

We can now study Newton'’s law.
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5. FIRST MODIFICATION OF NEWTON'’S LAW

The studied case is a particle of mikisolated in a space filled uniformly with an engrdgnsity constant and
weak in front ofM. The particle coordinates axe= y = z = Owhich are those of th® point in our usual inertial
frameR of reference. The studied case being invariargryyrotation of centeD, only theOx axis withx>0, and
the axis of timeDct, are important.

How does evolve the local slofan(a) of space, alon@x axis ?

The postulate 3 above is applied. Let us considgraae-timd® point in which comes at least one deformation
from a luminous point pertaining to thé mass. We suppos$ex-coordinate positive strict that is>0.

TheM mass propagates époint the following deformations:

L1, = 9(x) An attenuation function which will be given fueth (4)
Propagation in the direction wincreasing.
L2, =0 No deformation propagated in the directiox ofecreasing,

coming fromM, because>0.

The surrounding universe with constant energy dgpsopagates oR point the following deformations:

L1, Propagation in the direction »increasing. (5)

L2, = L1, = L, Same thing in the direction afdecreasing because space time
is supposed isotropic.

Hence:

L1 = L1, +L1
L2 = L2, +L2,

L,+9(X)

I
—

Now application of postulate 3 is possible:

%2 = oper(l, +g(), L)

Let us calculate:

dx _ 2J(L,+g(x)L,

ds L, +9() +L,

1+@
1+@
2L,

9(x)

Let us write: e = L_ (6)

u
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de _ Jire
ds

(7)
145
2

Approximation:x great, thug(x) low in front of Lu. Thereforee<<1. After a limited development of e at order 2:

2
dx » 1 €

ds 8

Which makes finally, using equation (6):

cos@) = 3—2 @1 %(—:)2 (8)

Wherea is the angle betweef) the tangent to the required curve of space inesfiae :ct = f(x), and2) the Ox
axis. This curve is the searched space curve.

In addition let’s apply the formula of the expressbf a force, to am mass moving.

The relativistic equation is the following one:

dv

mv—

F = dx
V2

(1 _ 7)3/2

C2
Now let us take the case of a particle with a mgigle mass at rest. It is with this particular ctsat is applied

the principle of general relativity: the trajectafythis particle will follow a space-time geodetioreover, if we
suppose the patrticle located infinitely fat=@, then we have, for any v = c tan(@@). From where:

F o= mCzd tan@ ) tang )

)
dx  (1-tan2g )y?
With tan(g) = v/c. Otherwise, we can write:
tan@)? = l/icos#)z - 1
@ /(1 - g(x)3(8Lu?))z - 1 using equmati(8)
@ (1 +9()%(4Lw?)) - 1
= g (X)%(4Lu2)
tan@) @ g(x)/(2Lu) (20)
In addition the required Newton’s equation is:
R
F = -mc— (11)
X
Written withR = MG/c2 the Schwarzschild rag is universal gravitation constant.
Let us identify equations (9) and (11):
m c2 d/dxftan@)] tan@) (1 - tan@)?)(- 3/2) = -mc2R/x?
d/dx (g(x)) g(x) (1 - v3/c?)(- 3/2) = -4 R/ x2 using equation (10)
d(g(x))/dx g(x) @ -4LuER /X2 (12)

Because fok large, and a particle at rest when infinitely there isv<<c.
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Therefore, foix large, the solution of the differential equatid2) is the following:

[8R
gx) = L, ~ (13)

This equation can be justified from a physical poifview, using the model of this document, andssrvation
of space-time propagated vacuum. However, in thezichent, the possible justifications of this asstiompwill
be left off, and only its consequences will be &dd

We will now postulate that this equation (13) isrect not only for long distances but for any valaéx.
Therefore, now we can modify equation (9), with liedp of equation (10), and the help of equatid),(tvhich

is now supposed always correct. Let us remind:

dx/ds = dir+e]/(1+el2) (equation (7))
= cos4) becausa is the angle between the tangent to
the required curve, afik axis.
tan@)? = l/lcoq)? - 1 trigonometric equation.
= (L+e/23(1+e) - 1 usingequatidrtos@)just above.
tan(@) = Ol(1 +el2)2/(1 +e) - 1] (14)
with e = SR /x] according to (6) and (13). (15)

The equation (9) thus becomes, using (14):
F = mc2 d/dx{J(1 +e/2)2/(1 + e) - 1)J(1 + e/2)2/(1 + e) - 1] (1 - v?/c3)(- 3/2)
From where finally by using the equation (15), awiting p = J8R]:

F = me2 didxEY(L + Y2 pO2/(L + pOXx) - 1]} G + ¥ pEX)(L + pEX) - 1]
{2 - (1 + % g1 + pEX)}-3/12)

After calculations carried out on appendix 2, etuma(B):

1+ |R
BLLA X (16)
X2
J“ BR ., [BR 2R
X X X

This equation (16) is an exact equation, and isapptoximated for long distances. After a limitex/elopment
of e until order 2, carried out on appendix 2, we get:

2
F » 1€ R L- 3/5 E) 17)
X2 X X

Of course, Newton'’s equation is retrieved for thetipular case of long distances:

mc2R

K = 2

However, there is the addition of a(5/2)term for the other cases:
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R3/2

F » F + 3/2mct;
X

The gravitational force is weaker than the Newtdaise, for small distances.

However, this does not explain the mystery of vityocurve for the stars in the galaxies.
In fact, this correction appears for relativistawes only ¢ close toc).
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6. STAR SPEED MYSTERY

In order to obtain the explanation of the starsedpa a galaxy it is necessary to take into accthege stars
masses.

For this, theP point is supposed located in the middle of théaess.e. inside the studied galaxy. We use the
same model as above, but nbis the galactic center mass, anid the distance from the galactic center.

We will approximate that the deformation propagdigdhese stars and receivediis roughly proportional to
the matter density of surrounding stars aroBnd
We will suppose that this density of matter in &agg evolves following arl/x2law.

Confrontation with experimental values, rather tti@a1/x2law, will be done later on, in appendix 6 andéh [

It is possible to add this additional termLtbu (see equation (5)). The surrounding stars propaga® the
following deformations:

S

q
L = L2, = —
15 X

Whereq is a constant

Hence, a matter density following a/x2rule implies that the corresponding symmetric dbation L1s = g(y)
follows anl/xrule. {y is the distance betweé&hand a studied stag,is the function of equation (13)).

That is because we now suppose, as a postulaejathe of each luminous point contributiggyx, y) having the
form: g(x, y) = @8R/y] = J8MG/(c2y)] = k A8(1/x2)G/(c2y)]. (kis a constant). This is equation (13) above.
Hence we obtain the fact@M and thend1/x?] = 1/x.

The expressions of the quantities of deformatiohandL2 received in thé point become:

L1

LT, + LI, + L, = L, +g(x)+2
X

L2

L2, + L2, + L2,

u

L,+ o0+
X

It is cleaner to write that in a homogeneous waingithe result of the preceding study:

L1 L+l + SR
X X

L2

L (1+L
X

r is the “ray” from which the gravitational effect surrounding stars is noticed.

The equation (15), giving, changes in the following way.

8R received “asymmetrical” propagations
e = X 8j1
1+ 0 | | |
X received “symmetrical” propagations

The other equations remain unchanged:
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vi+e

1+°
2

cos@) = oper(LLL2) =

F o= mczd tan@) tang )
dx  (1-tan2g )y?

(19)

The last equation above explains the centrifugalefan the galaxies.

This “new Newton’s law” (expression &f equation (19)) is complicated. It can be caladaty computer. The
last program of appendix 1 carries that out.

The red curve, which follows, represents the evotuof the calculated speed

We suppose = 1 kpc This value has been adjusted in order to obtarbest possible red curve. The Milky
Way value is used for the galactic center mass.

The red curve represents the speed of a starsrstisiposed galaxy. This star is located betviemmd15 kpc

( 10**19 mand4 10**20 n) from the galactic centeX-coordinate represents this distance between #nest
the galactic center (mindkpc = 3 1079 mthat is to say that the value0 corresponds to a distancelokpc
between the star and the galactic center). Theuget forx is themeter The ordinatey, represents the speed, in
m/s

The blue curve represents the speed resulting firaditional Newton'’s law.
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Figure 4 : Theoretical curves of the speed of the stars ifhé galaxy, taking in account their masses.

The variation of the speed of stars in a galaxgxgained.

In any case the explanation is good for distandesthlxe Milky Way ranging betweehand15 kpc(see on the
figure betweeri0"20and4”10 ** 20 meters

The figure 4 is false quantitatively. Indeed, theximum speed indicated for stars is approximatetyn/sec
However, measured speeds are actualB2ef km/sedor the Milky Way. That's because is necessanyde the
measured evolution of the density of matter. Refeppendix 6, and [6], for confrontation with expgental
values, with other galaxies.

For distances higher thd® kpc the two curves fit exactly each other (this wibie on figure 4 but much more
visible with another plot in the program. For thisg the program in appendix 1 with other boundéae
plotting, in order to see clearly this fitting dfet two curves).

This recalls that, out of the vicinity of the staifss correction of Newton’s law has no effect.

Conversely, this effect takes place in the galak@sause of the presence of a strong density ofwuling
matter, inside the galaxies. This great surroundiagter density is coming from the stars of theuggal As we
have seen, this is adding a third term for thewat®on of the relativistic operator which drivgsase-time shape.
For this last reason, this Newton’s law correctaplains the weak variation of speeds of starsgalaxy.

Finally, for distances lower than 3 kpc, the théioes curve obtained is of the same type as thesorea one.

Our correction of Newton’s law explains “solid” oa¢ of galactic center.
Refer to appendix 1 for more precise details afigute 4.
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7.  GALAXY SPEED MYSTERY

Let us study now the case of galaxy groups. Weasgpthat they are moving around each other, likhen
Coma or Virgo galaxy groups.

Hence we start from the classical Newton’s law nhodlehapter 5: th& mass, now representing a galaxy, and
the surrounding matter modelled by a uniform dersfitmatter.

Therefore, the equations stay unchanged. Let ugcetinem:

dx/ds = d1+e] | (1+el2) with e = L1/L2 - 1
@ 1-e38 as seen above
dx/ds = cosg)
= 1/41 +tan(a)
@ 1-%tan24)
tan(a) @ el2 comes from just above
F = mc2 d/dx(tang)) tan(@) (1 - tan@)?)(- 3/2)
@ mc?/4 e deldx (1 - taaf?)(- 3/2) usingtan(a) above
@ mc?/4 e de/dx for long distances

Hence_Hs, very roughly, proportional to:

02 = (Ll - L2 p = ?symmet.rlc cont.rlbu.tloni2
L2 symmetric contributions

Here the asymmetric contributions come fromthenass. The symmetric contributions come from therou
space only.

However, in the case of our old Newton’s law, tkigdifferent:
asymmetric contributions are seen the same wayifgpfrom the sun).

But symmetric contributions are much greater. Thaecause they come not only from outer space, but
also from the Milky Way itself.

As a conclusion, for equal asymmetric contributj@ysnmetric contributions are much greater insiaeMlilky
Way than outside any galaxy.

Therefore, the gravitational force, and with ig @ constant itself, is much greater, outside anyxyaldan, like
us, inside the Milky Way.

Another way to conduct this study is to calcul&ie® constant. This is done on appendix 4, and gives th
following result.

2

C
G - E(cT/d) 1
8ru d2 ( D )2
n=1 n
This formula may be written in a more generic way:
4
Cc
G = —8 (20)
( [y
p \ Xp

Obtained the same way as in appendix 4.
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In this << >> sum above, we do no take into account the luosmints pertaining to tHd andm masses
which are concerned by Newton’s law itséif - GMm/x3.

This sum is done for each luminous pomtalong an infinite half-line. This half-line ism@red on the location
in which we want to calcula®. That is to say that we take into account eachrlaas points in the universe,
except those of the interacting masses for Newtiamis

epis the energy of each luminous point.

xp is the distance of each luminous point from tteatmn in which we calculat®.

On equation (20)G is inversely proportional tb CPB ep / xp] )2 This value differs greatly from the cases
inside, and, outside the Milky Way.

Let us note also:

8
S = —ep for the luminous pointssidethe Milky Way
p \ Xp
8e, . N .
S = for the luminous pointsutsidethe Milky Way

p Xp
Then for our case, inside the Milky Way, we canteuri

8
- 5+3 ey
p Xp

Now for the studied case, whichastsideany galaxy, we can write:

8
e (22)
p Xp

If we noteG’ theG constant located outside any galaxy, then we have:

G _ S+SF _ .S
G S g

Coming from equations (20), (21), and (22).
For an example, if we need 10 more mass in ordexgpain the measured galaxies speeds, (this fabtovas
measured for some galaxy group), then we deduoe dwr explanationG’/G= 10, and ther5i/So = 2,1

Let us approximate very roughly in order to appxtethis value. If we not8i = CP8ei/xi], andSo = CP8eo/xo],
(with ei, xi, eq, andxo the corresponding “pin pointed” energies and dists corresponding to thoSeandSo
sums) then we have:

8% @5
X &

This value order represents the energy ratio, dividly the distances ratio, between the Milky Wang #he outer
space, and along a half-line. (This half-line mightrepresented physically by an infinitely smalldangle).
Therefore, this ratio corresponds also to a rdtilmear matter density, along a solid angle, bemvthe two
cases (Milky Way and outer space).

Of course the linear matter density is much greiagde the Milky Way than in the outer space. Aaaf <<5
>> for this seems possible at “first glance”.
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As an intermediate conclusion, our modelling oatieity explains the “dark matter” mystery for tielocity of
the galaxies inside a heap of galaxies. This exian is based on a great increase ofGlenstant in such
cases.

Also, this explanation is the same for the mystdrijght beam deviation in the vicinity of a galaxy

Moreover we may conclude at this point that oudgtexplains each “dark matter” mystery.

8. UNIVERSE FINITE AGE

Finally, the study above proves a finite univerge ésupposing a constant density of matter in tiveeuse,
through time and space).

Indeed, the << /G >> sum, calculated on the whole volume of the erse does not converge if this volume
is infinite. (~ is a constant proportional to the density of nratfEhis sum expresses the valud.of the finite
coefficient which was used in preceding calculaiorhis coefficient represents the contributiothaf energies
of outer space to the deformation receivedPqoint.

If the universe is infinite, then this value is infinite, and the relativistic operator is eftem0 everywhere,
which is a contradiction.

On the other hand, it is not possible to calculagevalue of this finished age. Indeed, for thatibuld be

necessary to know the value of thparameter. The study of this document does notritglossible to calculate
this value.
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9. CONCLUSION

As a conclusion, this new modelling of space-theteieves general and restricted relativity. Nelveldss, it is
more than a simple Euclidean version of relativity,shown by postulate 1 and 2.

It is enough to add d*ostulate in order to explain “dark matter mysistj which are:
star’'s speed inside galaxies, explained by our Neistlaw correction,

speed of the galaxies themselves, inside theirgrand deformation of light trajectories in the
vicinity of a galaxy.

Overall, this third postulate conducts a modifimatof Newton’s law.

This modification is conceived in order to findagly Newton’s law in the specific case of pin gethmasses
and long distances. It uses the usual modellingeafton’s law, with two specific masses concerned, a
gravitational masM, and an attracted mass It finds by construction the law of Newton, fonly distances
betweerm andM. However, a correction of Newton’s law is seethi@ case of short distances. This first
correction occurs in fact for relativistic speedgdedv of them mass close to).

Nevertheless, the important result of this cdroscof Newton's law occurs when the galaxy’s starms
introduced in the model.

After this, a strong difference appears betweercttheulated force and Newton'’s law. The curve ef th
speed of stars in the galaxies, obtained withabisected Newton’s law, is very close to experiraént
measurements. This theoretical curved similarityhwmeasured one remains even valid for the “sqial't of the
galaxy (i.e. nearest to the galactic center, incWwhmeasured speeds are almost proportional todistéance to
the center).

That is for “stars speed dark matter” mystery.

For the other “dark matter” mystery, which concetires case of galaxy groups, the explanation is more
direct. This is explained by a different valueGfbetween our case inside the Milky Way, and ttee @atside
any galaxy. Here again, the “third speaker”, widelcrease th& constant, is the stars of our galaxy.

That is for the practical results yielded by thisdelling. Moreover, and from a theoretical poinvaw,
this study finds a way for space-time determinati®nany point in space-time, this determinatiobdsed on the
matter density distribution through the whole unse

It remains also to check if the model describethis article is coherent with other actual physheories

(electromagnetism, quantum mechanics, etc).
As an answer to this last question one will notie this model is in conformity with [5].
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10. APPENDIX

APPENDIX 1 COMPARISON BETWEEN NEWTON'S LAW S

1) Speed of stars in a galaxy, WITHOUT taking intcaccount the stars
This curve is shown on figure 5. In blue is the lafWNewton. In red is the law of Newton correcteithout
taking into account of the effect of stars.

The formulav = @Fx/m], whereF is the gravitational force, is used.
Themmass is left in the programs equations below émlyomprehension, since in fact it is always sifigd.

X-coordinate (imeter$ is the distance which separates the star fronceéhnter of the galaxy (mindg). They
ordinate represents the spegh m/9 of the star in its movement around the galadiater.

The distances lie betwe®&(Schwarzschild’'s ray) ard0 R They are thus weak compared to the total sizheof
galaxy. A difference appears however between tloectwwves. On the other hand , this difference besom
unimportant for distances ranging betwdesmd15 kpc

e+

2.5eH15

2a+131

1.5e+H1G

1e+H15

Se+H17

5e+10 Te+1 18e+11 2e+11

X

Figure 5 : Theoretical curves of the speed of the stars irfhé galaxy, without taking in account their masses.

Program MAPPLE having posted this fiqure:
Digits:= 20; m:=1; M:= 7 * 10**36 ; G:= 6.6742867 10**(-11); c:= 3 * 10**8;
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R:= M*G/c**2; # Initialisations.

e:= sqrt(8*R/X) ; # Famous “relativistic caefént”.

cos2:= (1 +e)/ ((1+el2)**2); # Square of ttelativistic operator.
tg:=sqrt( 1/cos2 - 1) ; # Slope of spatside space-time.
F:=-m * c**2 * diff(tg,x) *tg * (1 - tg**2)** (-3/2) ; # Our “Newton’s law”.

FN:=m*c**2 * R [/ x**2 ; # Classical “Newtors law”.

vi=sgri( F*x/m); # Centrifugal force atahgential speed v.
vni=sqgrt( FN *x/m ) ; # The same for claasNewton'’s law.

plot([v(x), vn(X)], x=R..40*R, color=[red,blue], ge=[line,line], numpoints=1000);
# Plotting the 2 curves from R to 40 R.

2) Speed of stars in a galaxy, TAKING into accounthe stars
This curve has been shown on figure 4. In bluegatdn’s law. In red is our corrected Newton’s laarrected
takinginto account the effect of the stars.

The program uses the formula= gFx/m], whereF is the gravitational force.
It uses also = 1 kpc This value was adjusted in order to obtain th&t pessible red curve.

X-coordinate (irmeter$ is the distance which separates the star fronseéhéer of the galaxy. Theordinate (in
m/g represents the speedf the star in its movement around the centehefgalaxy.

The distances considered lies betw&emd15 kpg they are those of the stars in the Milky Way.sTime the
difference between the two curves is very clear.

Program MAPPLE having posted this figure:
Digits:= 30; m:=1; M:= 7 * 10**36 ; G:= 6.6742867 10**(-11); c:= 3 * 10**8;

R:= M*G/c**2; kpc:= 3.08 * 10**19 ; # Initialiations.

r:=1*Kkpc; # Value fitted progressively in @mto obtain the best possible red curve.
e:=sqgrt(8*R/x) / (1 + r/x) ; # Famous “reldstic coefficient”.

cos2:= (1 +e)/ ((1+el2)**2); # Square oé ttelativistic operator.

tg:=sqrt( /cos2 - 1) ; # Slope of speside space-time.

F:=-m * c**2 * diff(tg,x) *tg * (1 - tg**2)** (-3/2) ; # Our “Newton’s law”.

FN:=m * c**2 * R/(x**2) ; # Classical “Newtors law”.

vi=sgrt( F*x/m); # Centrifugal force atahgential speed v.
vni=sgrt( FN *x/m) ; # The same for clasdiNewton’s law.

plot([v(x),vn(x)], x=1*kpc..15*kpc, color=[red,bldestyle=[line,line], numpoints=1000);
# Plotting from 1 to 15 kpc.

3) Comparison with the measured speed of the stadd the galaxies
See figure 7 below. The shape of the red curvégafé 6 is similar to the one below.
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km/s

200

I
0 15 Kpc

Figure 6 : Curve of the measured speed of stars in a galaxy.
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APPENDIX 2 FIRST NEWTON'S LAW CORRECTION

This appendix contains the calculations used tierat the first correction of Newton’s law of chapb (the case
of a planetary system).

F = mc2  d/dx{(1 + Y2 pX)2/(1 + px) - 1]} (1 + %2 pX)2/(1 + pkx) - 1]
{2 - (1 + v @X)2/(1 + pX)}-3/2)

1) Calculation of derived formula:

didx{ O[(1 + ¥ pOX)2/(L + ptx) - 1]}
Vol (1+%pd)?(1+plx) - 1](-1/2) (fg - fg’)ig?

Yo (1+ % gx)2(1 +pkx) - 1](-1/2) (fg — fg’)/g?

f = (1 + % px)?

f = 2(1 + ¥ piX) /2 (-1/2) x(-3/2)
= -pl2 (1 + Y% Qk) x(-3/2)

g = 1+ plx)

g = D (-1/2) x(-3/2)
= _pl2 x(-3/2)

(fg—fg)/g? = [-p/2(1+%28K) x(-3/2) (1 +plx) - (1+%p)? (-p/2) x(-3/2)]
[ (1 + k)2
(P12) 1 +% pfb() x(-3/2) [- (1 +"p(l")() + (1+% )] / (1+ pix)?
(p/2) (1 + %2 0Dx) X(-3/2) (-Y2) px [ (1 +px)?
- (p/4) (L+Y2px) x(-3/12) p 1 Ox (1 + pkX)?
- (p%4) (1 + Y2 k) x(-3/2) | [(1+pdx)? &

dldx{O[(1 + %2 plX)2/(L + ptX) - 11}
= o[ (1 + Y2 pX)2I(1 + pkx) - 1](-1/2) [ - (p2l4) (1 + Y2 BK) X(-3/2) ]
) ) ) /I + )2 O
= - (p?8) [ (1 + Y2 8x)?/(1 + pAX) - 1](-1/2) [ (1 + Y2 pix) X(-3/2) ] / [(1 + px)* K]

F = -mec2 p2/8 {[ (1 + % gk)2/(1 + pkx) - 1](-1/2) [ (1 + Y2 fgix) x(-3/2) ]
) ) i A+ p)2 K}
O[(L + % pOX)2I(L + pEX) - 1] {2 - (1 + Y2 pX)2(L + pX)} (-3/2)
2) Simplification:

Let's us say: e = fk. Then:

F = -mc2p8X [ (L+%e)2(L+e)-1) - 1](-1/2) (1 + Yax)3/2) ((1 + €)(-2))
Ol +%e)2((1+e)-1)-1] [2 - (1+% &1 +e)-1)] (-3/2)
F = -mc2pz/8x (1 +%2e)x(-3/2) (1 + e)(-2)) Great piification here
[2 - 1+%e)2((1+e)(-1)](-3/2)
F = -mcpA/8x® (1 +7%e) ((1+e)(-2) [2(: +Y2e)* (1 +e)(-1))] (-3/2) (A)
1+%e
F = - mMG / x?
1 +e)? [2 - 1+%e)2/1+e)](3/2)
1+%e
F = - mMG / x?

(1+ey [(2(1t+e) - (1 +Y2e))/ (BA(E/2)
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1+%e

F = - mMG / x2

(1+e)? [(2+2e - 1-e-Y1e?)/ (1 K&R)

1+%e

F = - mMG / x2

1+e) [(I+te-Yaed) /(1 +e)] (3/2)

1+%e

F = -mMG / x2

d1+e] (1+e-%e?)(3/2)
With e = px = 202MG] / clx:

1 +{J2MG] / cx
F = -mMG / x2
A1 +202MG] / O] (1+ L[2MG] /eOX - Ya(ZI2MG/(cX))2)(3/2)

1 +{J2R] /&
F = -MMG / x2 (B)
1+ X2R] /] (1 + TI2RYCEK - 2RIX )(3/2)

R Schwarzschild length: R = MG/c2.
3) Limited Taylor development:
From (A) equation:

- mc2p?/8x2 1+%e)1-2e+(-2)(-3)2eR} - (1 +e+1/de?) (1-e+e?)](-3/2)
- mc2p?/8x2 (1+%e) (1-26+3e?) [2-e+e2+e(l-e+e?) +1/4e?)](-3/2)

- mc2p?/8x2 (1+%e)-2e(1+%e)+3eqR-(1-e+e2+e—e2+1/4e?9)](-3/2)
- mc2p?/8x2 (1-3/2e+2e?) [1-1/4¢e32)

- mc2p?/8x2 (1-32e+2e?) (1 +3/8e2)

- mc2p?/8x2 (1+3/8e2-3/2e+2¢?

MMM T
{1 1 T O B

- mc2p2/8x2 (1 - 3/2 Bk + 19/8 p2/x)
- mc2p2/8x2 (1- (3p/Zy + (19p2/8)/x)
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APPENDIX 3 COSMOLOGICAL VALUES

These are the cosmological values, used in thiardeat:

G = 6, 6742867 10**(-11) m3 kg(-1) s(-2)  universal gravitation constant
1 year light = 365.24.3600 .3 10**8 m
= 9.46 10**15 m
1 parsec = 3.26 year-light
= 3.26 9.46 10**15 m
= 30.8 10**15 m
= 3.08 10**16 m
1 kpc = 1000 parsec
= 3.08 1019 m
MO = 2 10**30 kg sun mass
M = 3.5 10**6 MO mass of the Milky Way center
= 7 10**36 Kkg.
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APPENDIX 4 CALCULATION OF G

The aim of this appendix is to calculate the valfi&, the universal constant of gravitation.

We will useLu, value which has been used in this document (&qué)).

Lu is representing the contribution of outer spacéengor the calculus of relativistic operator.tlus remind
that the relativistic operator allows the deterrioraof space shape, inside space-time, for eattt pbspace.

TheLp contribution of each luminous point, used for tlagculation ofLu final value, is given by equation (13)
applied in the case of a luminous point:

Lp = k JRp/X] WhereRp = mp G/c2with mp = ep /c2 andepis the energy,
supposed constant, here, of each luminoug.poin

k is a constant whom value is not of great imporabecause it will always be simplified later onendn
calculating relativistic operator.

X is the distance between the luminous point andPtheint, P point where this contributiobp is received.

Lu is the sum of eachp contribution, for each luminous point along a Halé. This half-line is centered dh
point. On thisP point we wish to calculate the shape of spacpata-time.

That is to say:
Lu = k Lp
On the half-line

Here we will make important approximations. We witiw “forget” the Milky Way in this sum. Becausesthim
here is to obtain formal simple equation.

Moreover, the sum will be roughly evaluated here:will consider that matter is regularly distribdit® form a
grid of luminous points, with a distance of d betweach luminous points.

With such hypothesis, the equationLoefbecomes:

E(cT/d) E( x)is the first decimal number smaller than
Lu = k dRp /(nd)] d is the mean distance between two luminous points.
n=1 T is the age of the universe.
E(cT/d)
= k dmp G/ (c2nd)] (A)
n=1

We also get, ifu is the universe matter density:

ru = (/)3 mp Actual mass in a cubic meter.
Then:
mp = rud3 (B)

Then, replacing mp by this value in equation (A):

Frédéric LASSIAILLE O 2009 Page 26



Frédéric LASSIAILLE © 2009 Page 27

Lu = k drud2 G/ (c2n)]

k d/c dru G] 1/Cn

Same way, for an m mass, the Lm contribution is:

Lm = k dRr/x] With R = mG/cz2.
Other way, we have, coming from equation (13):
Lm = Lu d8R/x]
Then using (D) and (E):
k dr/x] = Lu J8R/X]
That is:
k JR/X] = k dic Jru G] 1/On J8RI/X] Using (C).
This equation is, eliminatink, Randx and using (B):
dc?
G = ECT/d) ,
am, (n , ﬁ )

We note thaG is proportional withd and inversely proportional wittmp.

Matter density in the universe leads the symmeuitributions for relativistic operator.

We have writtene = Lasymmetric / Lsymmetric

26/05/2010

(©)

(D)

(E)

(F)

Therefore, a great symmetric part leads to a weglkand then leads to increase the relativistic dpeoper(L1,

L2), as we saw from equation (7). Conversely, a loyweasetric part leads to decrease it.

Of course the value of this relativistic operatads directly the value of the attracting forcel krads the value
of G. The weaker the relativistic operatb/ds the greater the generated force.

Finally, consequently, the more is surrounding arée matter density, the weake@Gis

Let us rewriteG from (B) and (F):

2
C
G = E(cT/d)
1
8r,d2 ( —= )
s2 Jn
T Universe age.
ru Universe average mean matter density.
d Universe average mean distance between 2 lumjpinss.
c Speed of light.
G Gravitation universal constant.

(G)

We deduce from there, the valuedofThis must yields the number of luminous pointsath particle (photon,

electron, quark, etc ..).
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APPENDIX 5 INVARIANCE OF THE RELATIVISTIC OPERATOR

1) Aim

The aim of this appendix is to check, directly wétdculation, that the final space’s shape is Hraeswhen
calculating in another inertial frame.

That means checking that the choice of the indidahe, made by postulate 3, has no incidencesdimél
result. That is to say, also, that the relativisfierator is a space-time invariant through inkfittanes. What
must be proven exactly is that the value of thisrator in &R reference framegper(L1, L2),is always equal to

a1 — v2/c?], wherev is the speed of the particle insige

This invariance is a direct consequence of congtahspeed of light through Lorentz’s transformatiéience,
the calculations which are done from figure 3 dweags the same whatevBrreference frame is used, because
the slope of.1 andL2 segments are equal taand-1, respectively. This last property comes from &t that

the speed of light is always the same.

Nevertheless, we will prove this by direct calcigat

2) Modeling

Let’s take two inertial frameR (O x y z ctandR’ (O’ X’ y’ Z’ ct), like in the construction of classical Lorentz’s
equations.

We suppose the@’ point moving at constant speealongOx axis, parallel t@D’x’ axis, and we suppo£0,0)
in Rwhen and wher®’(0,0)inR’.

We use also the same model as the one used ie figWe draw 1 andL 2 trajectories insid® inertial frame.
We must also draw those trajectorieRinthis time noted. 1’ andL2’.

We suppose B particle at a constamt speed alon@x axis inR, andw’ speed compared ®.
At t=0 in R we suppos® particle position ax=0.
At tin R we suppos® patrticle position ax such asl + 12 = ct andl1 — 12 = wt.

Hence this is figure 3 drawing. We have also amsédigure, constructed from figure 3 and repladiig
trajectory byL1', L2 by L2’, andR(O x y z ctpy R’ (O’ X'y’ Z’ ct)).

Also we have the equations of Lorentz’s transforomafrom R to R’

X' (x=vt) with =1/d 1 -v2/c? (A)
ct’ (-(vlc)x + ct) (B)

3)FromL1tolLl
At the end of thé.1 segment, théx, ct) coordinates iR are the following(I1, 11).
In R’ those coordinates becorti#’, ctl’) such as:

11’ = 11 (1-vlc) using equation (A) with=ct =11 ©
But also we have:
11 = (ct/2) (1 + wic) using equation (1) loedtat the beginning of this document,
after replacing by w in these equations
(particle’s speed iR).
Hence, (C) equation is modified :

I = ct/2 (L1 +wic) (1 - vic) (D)

Using (B) equation we retrieve the same value. ddimally:
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ctl’ = 17’ of course, constancy of light speedotigh Lorentz’s transformation

4) From L2 to L2’

The(x, ct)coordinates of thA point, located at the end th& segment insid& frame, are(I1-12, 11+12). These
coordinates iR’ becaméx2’, ct2’) such as:

x2' = (11-12 = vt) using (A) equation

ct2’ = [ -(vic)(11-12) + ct ] using (B) equation

x2' = (w—=wv)t using équation (1) (E)
ct2’ = ct (1 —vw/c?) idem

Then we can calculate 12’

12’ = x1' = x2’

= ct/’2 (L+wlc)(l-vlc) - (w—v)t using (D), (E), angl =11’

= ct/2 (1 + vic) (1 —wilc) F
The same way:
12’ = ctl’ —ct2’ using now the equation fomt,

= ct/2 (1+wlc) (L—-vic) - ct(1l-vw/c?) this yields of course

= ct/2 (1 +vic) (1 —wilc) the same result.

5) Calculating the relativist operator in R’
Let's write again the results above:
11’
12’

ct/2 (1-vl/c) (1 +wic)
ct/2 (1 +vlc) (1 —wic)

We can now calculate the relativistic operatoRirframe:
oper(11’, 127 = O[T 127 /1 (11 +12)/2

O[ (1 = vic) (1 +wic) (1 + vic) (1 - wic) ]

[A-=vic) X +wic) + (L+vic)(1-widp

d1-vacd 1-wac?
= G)
1 — vw/c?

We must use the relativistic speed composition fdambecause we are in the case of two Lorentz’s
transformations to compose:

1 + vw'/c?
Hence, the (G) equation becomes:

d1-vacy g1-—((v+w)/(1+vw/c?))c?]
oper(11’, 127

1 — [(v+w)/(1+vw/c2)vi/c?
= d1-w2c?]

Which is the expected result.
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APPENDIX 6 VALIDATION

1) Aim
This appendix validates the solution for dark nrattgstery of the actual document. For this, a progis

calculating the curve for the star’s velocitiesward the center of the NGC 3310, NGC 1068, NGC N&3C
7541, and NGC 7331 galaxies. This program is abkslan [6], as well as details about this validatio

The result is the following :
- exactly same shape between measured curves emettical curves, .

- calculated rotational speeds are very close tasoned value$4 % of precision for NGC 1068, and
9% of precision for NGC 3310).

This calculation is based on corrected Newton'sdéwhapter 6. It uses experimental data cominmfro
[1,2,3,4]. Below are presented the theoretical esiobtained with a smoothed speed profile cal@rdaand an
increased galactic center mass (“ProgMode” sel.tm the program available in [6]). More detailoabthis
validation are available in [6].
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2) Results

NGC 3310

Figure 7:Theoretical speed curve of the NGC 3318xya

The unit of thex ordinate on the figure above is tkgc The unit of they ordinate iam/s
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Fig. 3. Deprojected rotation curves for the galaxies studied. Data F
are from interpolation of the measurements along major axes and P!
are corrected for the inclination of the galaxies with respect to the W
line of sight L
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Figure 8: Measured speed curve of the NGC 331kgala
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NGC 1068

Figure 9: Theoretical speed curve of the NGC 108xy.

The unit of thex ordinate on the figure above is tkgc The unit of they ordinate iam/s

Figure 10: Measured speed curve of the NGC 106#gal
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NGC 157

Figure 11: Theoretical speed curve of the NGC 1&@xy.

The unit of thex ordinate on the figure above is tkgc The unit of they ordinate iam/s

Figure 12: Measured speed curve for NGC 157 (aboselid line).
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NGC 7541

Figure 13: Theoretical speed curve of the NGC 7dalaxy.

The unit of thex ordinate on the figure above is tkgc The unit of they ordinate iam/s

Figure 14: Measured speed curve for NGC 7541.

Frédéric LASSIAILLE O 2009 Page 34



Frédéric LASSIAILLE © 2009 Page 35 26/05/2010

11.

(1]

(2]

(3]

(4]

(5]
(6]

REFERENCES

G. Galletta, and E.Recillas-Cruz, “The largalsdrend of rotation curves in the spiral galahk3C 1068 and NGC
33107 (1982), http://adsabs.harvard.edu/full/19828&112..361G.

C.P.Blackman, “Surface photometry and masgibigtions of spiral galaxies — | NGC 157" (1978),
http://adsabs.harvard.edu/full/1979MNRAS.186..701B.

G.A. Kyazumov, “The velocity field of the galgtNGC 7541” (1980),
http://adsabs.harvard.edu/full/1980SvVAL....6..220K.

<<Surface photometry and mass distributionspifal galaxies — Il. NGC 1084 and NGC 7331>>,
C.P. Blackman, 1978, http://adsabs.harvard.edilBIOMNRAS.186..717B.

F.Lassiaille, “Three elements theory” (1999%tpt//lumi.chez-alice.fr/3elt.pdf.

F.Lassiaille, “Validation of dark matter explktion” (2010),
http://lumi.chez-alice.fr/anglais/Calcul_NGC331(.pd

Frédéric LASSIAILLE O 2009 Page 35



Frédéric LASSIAILLE © 2009 Page 36 26/05/2010

FIGURES
Figure 1: Lorentz’s equations in the context of Euclidean relatiVity.............ooo i 2
LT T T2 0TS U] = = RPN 3
Figure 3: Luminous point trajectory in @ MoVing PArtiCIE. ..........ccoiiiiiiiiiiie e e e e e s s e e e e e e s snrereees 5
Figure 4: Theoretical curves of the speed of the stars in the galaxy, taking in account their masses. ...........cccccvvvvveeeriiinns 15
Figure 5: Theoretical curves of the speed of the stars in the galaxy, without taking in account their masses.................... 20
Figure 6: Curve of the measured speed of Stars iN @ QAlAXY. ........coiiuiiiiiiie e e e e e e e e e e e e nnnes 22
Figure 7:Theoretical speed curve of the NGC3310 QAIAXY. ..uueriieiiiiiiiiieiiiee e e e et ee e e e s s s sraer e e e e e s s s srraareeaeessasnrrnnreeaeesaannnes 31
Figure 8: Measured speed curve of the NGC33L0 GAIAXY. ....eeiiaaiiiiiiiiiiieae ettt e e e e e e e et ee e e e e e e s e snbbeeeeeaeeeaaannes 31
Figure 9: Theoretical speed curve of the NGCL0B8 QAIAXY. ...ciieiiiiiiiiiiiiiiea ettt e e e e e e et ee e e e e e e s e snbeeaeeeaeeeaaannes 32
Figure 10: Measured speed curve of the NGCLO68 GAIAXY. .. cceeiiiiiiiiiiiiiiaa et e et e e e e e e e ee e e e e e e s e anbbeeeeeaeeeaaannes 32
Figure 11: Theoretical speed curve of the NGCL57 QAlIAXY. ..cciiiiiiiiiiiiiiiii et e e e e e e e e e eeeeaeeeaannes 33
Figure 12: Measured speed curve for NGC157 (above in SOlid INE). .....cooii i 33
Figure 13: Theoretical speed curve of the NGCT7541 QAlAXY. ..veceeiiiiiiiiiiiieeeeiiiitie e e e e s e s st e e e e e s e s srreaeeeae e s s s snnanaeeeaeesannnnes 34
Figure 14: Measured Speed CUIVE fOr NG CT54 L. ......ccci ittt e e e e e e e e e e e e e e s et eeeaeeseasasaaaeeeaeeesasnsrnaneeaeessnannes 34

TABLE OF CONTENTS

1. INTRODUCTION 1

2. RETRIEVING LORENTZ'S EQUATIONS 2
3. LUMINOUS POINTS 4

4. RELATIVISTIC OPERATOR 7

S. FIRST MODIFICATION OF NEWTON'’S LAW 9

6. STAR SPEED MYSTERY 13
7. GALAXY SPEED MYSTERY 16
8. UNIVERSE FINITE AGE 18
9. CONCLUSION 19
10. APPENDIX 20
APPENDIX 1  Comparison between Newton’s laws 20
APPENDIX 2  First Newton’s law correction 23
APPENDIX 3  Cosmological values 25
APPENDIX 4  Calculation of G 26
APPENDIX 5 Invariance of the relativistic operator 28
APPENDIX 6  Validation 30
11. REFERENCES 35

Frédéric LASSIAILLE O 2009 Page 36



