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ABSTRAT

The idea of the model is quite simple:

The physical vacuum is a quantum system with a minimum energy and mass
when it is in his ground state. When the space has a gravitational field the
space state increase his energy levels and the mass of the space begin to
increase as well. The mass of the space would be the dark matter (D.M.).

Model refers to the same conception about ‘vacuum’ as the Quantum
Electrodynamics (QED), which consider the space full of virtual electrons and
virtual positrons.

Therefore it is easy to think that there is virtual particles which feel the
gravitational forces named virtual gravitons. It is logical to think that the
gravitational field excites the vacuum states in a way that “the vacuum would be

heavier, the more intense gravitational field is”. The hypothesis of this DM
model is that virtual gravitons are Dark Matter.

The paper is organised in five parts:

The first one studies the spin speed star on galaxies and it is got the density
KG

4rmr?

The second one explains the model theoretically in a simple way because in

my opinion the ultimate theory of DM will be explain by the Quantum Gravity,

which there is not exist yet.

formula for DM. o(r)pm wao =

In the third one it is got the formula, which connects DM density function with

— o E(n)[
intensity of gravitational field. o(r)oy pao = ﬁ

The fourth one explains the coherence between the DM model and
experimental evidences known about DM especially DM in Bullet Cluster and
other clusters.

The fifth one proposes six experimental tests to check the model with
astronomical measures.

The purpose this paper is to introduce the model. To show a new origin of DM
and try to convince the reader that it is worth to check the model with

experimental evidences.
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1. INTRODUCTION

The idea of the model is quite simple:

The physical vacuum is a quantum system with a miom energy when itis in his
ground state. When the space has a gravitationald the space state increase his
energy levels and the mass of the space begin ¢eeiase as well. The mass of the
space would be the dark matter (D.M.).

Model refers to the same conception about ‘vacuasrthe Quantum Electrodynamics’
theory (QED). Readers with knowledge about QEDvkitiwat virtual particles are able

to exist during a short period of time only AE-At s%. So according to QED virtual

particles could break the conservation energy polacfor a tiny period of time.

Similarly Quantum Chromo Dynamic (QCD) considers $pace full of particles named
virtual gluons which interact with protons, neutsand other particles.

It is right to think that space is full of partislavhich are concerned by gravitational
field. The amount of this particles (virtual grans) would be bigger as the
gravitational field is bigger.

In this paper, the author try to explain the badidis theory in a qualitative way,
because the final theory will be the Quantum gya¥®G) which there is not exist yet.
Theoretical physicist have been trying to devel@ for decades but they have failed
for now, although there have been remarkable dmrtidns to this theory. For instance
Stephen Hawking published in 1974 his theory alBtatk Hole radiation.

Despite the fact the basis are explained in a tiale way, in the third and fourth
epigraph, the paper follows with physical reasoeting some original formulas and
trying to explain the dark matter properties inaga&s and clusters through the
theoretical model of DM by Quatum Vacuum.

The paper end in the ninth epigraph with six prasfsch should confirm the model
predictions to accept the model as a serious datalto explain the DM nature.
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2. ROTATIONAL SPEED CURVES OF STARS IN A GALAXY
2.1 INTRODUCTION

In the annex are shown real rotational speed cureésstars around their galactic
centres.

According to the experimental evidences, in theectite angular velocity of its stars is
almost constant. However in the galactic disk, th&tional speed of its stars is
perceptibly constant and unexpectedly high in tesfrardinary matter (O.M.)

The rotational curve of star speed can be modétiead easy way by the function that
you can see in the picture.

Rotational speed curve model of stars aroundjditexy centre.

V | Orbital Speed

Galaxy Disk

Ro R Distance from galaxy center

As it is shown in the graphic, there are two regiolearly bounded:
Core or Bulge and Disk.

Core or Bulge Up toRhe angular speed is constant.

s the radius of galactic core.
Disk From R the speed is constant and the curve is almoskdral until the
furthest stars of galaxy.

R represents the spin radius of a star arounddlaetc core, and M represents the total
mass (ordinary and dark) contained by a spherenadius R.
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Galactic Bulge

As in this region w= constant, from the third Keplero’s law writteas
=_=T= constant, it is deduced that in this region, ¢hiera density of

mass constant.

Experimental evidences show that galactic coreahdensity of ordinary matter
approximately constant with spherical symmetry amdass density much bigger than
the galactic disk. Therefore the constant angydaed can be reasonably explained by
the amount of ordinary matter observed.

Galactic Disk

Disk is a large part of a galaxy which begins rtbarbulge, extending itself to the most
external stars. Experimental data says that sthish are in this region have constant
linear velocity, which means that its rotationaéeg is independent of the distance to
the galactic core.

The spin speed of stars (from 200 km/s to 300 kin/H)is area is inexplicable through
observable matter measured by astronomical methodsl the galaxies whose mass
and rotation curve have been measured, it has dfesrked that there is a large mass
defect, which in some galaxies is 90% dark mattenmared with 10% of ordinary
matter or baryonic matter (O.M.).

2.2 TOTAL MASS FORMULA IN THE GALACTIC DISK

If it is considered that in this region spin sphed stars is constant, the Virial theorem

confirms that VZZ%:COHStant. From graphic poinA it is deduced that

My _M _V, .
—L=— :—OG = Constant¥, .y » Where M represents the total mass contained by

RR, R
the galactic bulge, Rrepresents its radius,o\epresents the spin speed of stars in the
galactic disk, R is the spin radius of a star pdaicethe galactic disk and M represents
the total mass enclosed by a sphere with radiud Rerefore kg is a constant which
depend on each galaxy.

In conclusion, in the galactic disk Ma. = Ks-R where MoraL represents the total

mass enclosed by a sphere with radius R.

For example in the Milky Way, taking into accouvituy = 220 Km/s =¥ . It is got
wi=7,25 -16° Kg/m.

The Virial theorem gives a useful formula becausalibws to calculate masses
measuring speed and distances of stars.
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2.3 TOTAL MASS FORMULA IN THE GALACTIC HALO

As it is known the galactic halo is a big regiooward the galactic disk, where stars and
ordinary matter is very scarce. However a remdekalperimental evidence shows
that in the Milky Way the formula Myra. = KR is true in the galactic halo, which
has a radius 20 times the size of our galaxy, 8kyMVay halo has at least 1 million
light-years.

The reader can read this important experimentalesde in the book of Jeremiah
Ostriker & Simon Mitton. (2013)El corazon de las tinieblas. Materia y energia
oscuras.Page 203.

In conclusion the main part of mass in the haldeik matter.
2.4 MASS DENSITY FORMULA IN THE GALACTIC DISK AND H ALO

Miora = KgeR==> dM; = Kdr

, it is concluded
MigraL = £V ——>dM; = p4rrredr

Taking into account

p(r)TOTALMASS:% , Where p(r)is the density function of total mass (ordinary +

dark) in the galactic disk and halo.

As in the halo region the amount of dark mattenigch bigger than ordinary matter, it
KG

is a good approximation to consig#r), ,, o™ 7
s

3. DARK MATTER MODEL BY QUANTUM VACUUM

It is known that QED theory consider the space g$aae plenty of virtual particles
which feel the electro-weak forces. Readers witbwedge about QED know that

virtual particles are able to exist during a shpetiod of time only if AE-Atsg. So

according to QED virtual particles could break tlmservation energy principle for a
tiny period of time.

Similarly the Quantum Chromo Dynamics consider shace full of virtual particles,
called gluons. Therefore it is easy to think theré is virtual particles which feel the
gravitational forces named virtual gravitons.

It is logical to think that the gravitational fiekkcites the vacuum states in a way that
“the vacuum would be heavier, the more intense gratational field is”. This one
would be the main hypothesis of Dark Matter MdaeQuantum Vacuum.

In the epigraph 5 it will be got a formula to jdigtihis weird hypothesis about DM
nature.



Dark Matter Model by Quantum Vacuum

To explain this interaction between gravity anduan, we are going to see the well-
known case of the relationship between physicalteda and nude electron according
to Quantum Electrodynamics (QED).

The distinction between physical-electron and nuelectron could be proved when
particle accelerators had enough energy to pepeinahe physical electron. In other
words, when high energy electrons are shot agdimst electrons, they suffer a
dispersion that can not be explained by a Coultypk potential because when the
electron break through the physical electron, the aiharge that is “noticed” by the
projectile electron is higher than the physicakcet®n charge. However, the physical
electron is very small because the virtual posgrehield the nude electron in a very
small region, so that the electric force becomebal@nb’s force in an extremely small
distance around the nude electron. Readers canldindf books about QED, for

instance, my source about nude electron and phyasleetron is Harald Fritzsch. Los

guarks, la materia prima de nuestro Universo. 1882nza Editorial.

There are two main differences between electricgraditational force

a) Intensity of gravitational force is much lowbkah electric force.

b) The shielding of the nude electron happensearteemely small area around the nude
electron since the virtual positrons are an opposign and they decrease the total
charge of the physical electron. Because of thealipositron charge is opposite to the
charge of the electron, the physical electron hatge is lower than the naked electron
one.

However, the gravitational force is always attnagtitherefore, virtual gravitons are
attractive too and because of this the total massal mass + dark mass) increases as
we consider a growing volume of space around orgimeatter.

For these two reasons, in a Solar System scaadhdark matter is negligible versus
ordinary matter. However, on a galaxy scale, thek daatter is dominant against
ordinary matter because of the huge size of sppacea galaxy.

4. THE ULTIMATE DIFFERENCE BETWEEN DARK MATTER AND ORDINARY
MATTER

According this model DM is generated by ordinaryttera(O.M.). In other words, DM
can not exist independently from ordinary matter.

By now | do not know any experimental evidencewfastronomical region with pure
DM. In my opinion this fact is surprising becausésiaccepted that DM is 90% in the
Universe versus 10% of ordinary matter. In additidhe difference between big
galaxies and small galaxies is very wide. Howeliergroportion DM versus OM is not
very different all over galaxies according to tikperimental measures. In my view, this
fact could be explained because DM is generatedbly so there is a functional

dependence between both kind of matters.

| am going to explain the difference between DM &@# using as example the physic
and nude electron from QED.
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To begin | would say that virtual particles in theantum vacuum exist because it is
possible to create baryonic particles if you gike energy to that virtual particles, in
other words: virtual particles + energy = baryoparticles.

Now we consider a nude electron which produces guifstability in the space
surrounding it, so a virtual positrons cloud gousn@ the nude electron. | would say that
virtual positron exist because thanks to them ¢i@ tharge of physic electron is lower
that the charge of nude electron.

| am going to translate this ideas to try to expthie DM nature:

a) If we consider a galaxy, its ordinary matter pragkia gravitational field which
excite the virtual gravitons in the surrounding@naso this way the space has a
bigger mass.

b) Inside a big cosmic void the gravitational fieldvexy weak, so the space has his
virtual gravitons in their ground state and as aseguence the mass of the
space is minimum. | think that in this situatiohisi not possible for pure DM to
create central gravitational fields. In the 9 epmr, it will be proposed a
experimental proof based on gravitational lenseschieck this theoretical
prediction.

According this model. in what sense is real DM? BMeal because it is responsible of
90 % of total mass in a galaxy, although DM immposed by virtual particles.

This model explain in a simple way the impossibitid have a region with pure DM,
also this model explain easily the proportion DMsus OM because DM depend on
ordinary matter.

The ultimate explanation of the dark matter in Eg@and of the rotation curve of the
stars will only be possible when a complete theafryjuantum gravity be available,
which, unfortunately there is not exist nowadayspite the fact that the most brilliant
theoretical physicists have been working on théoti for decades.
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5. CONNECTION BETWEEN MASS DENSITY FUNCTION AND GRA VITATIONAL
FIELD INTENSITY FUNCTION

5.1 GRAVITATIONAL FIELD INTENSITY

It is known that for a mass distribution with spghal symmetry the gravitational field intensity

, , = GM -~ ,
is stated by the Gauss theorem with the forntla r where M is the total mass enclosed

r2

by a sphere with radius r.E(r) = %2““3' represents the vector magnitude.
r

On a galaxy, the spherical symmetry could be are@eable approximation, so the
previous formula may represents the gravitatiomgld fintensity on a point in the
galactic bulge, disk or halo.

As it was shown in the epigraph 2, in the galadisk or halo the formula
M:.(r) =KgT represents the total mass enclosed by a spheneadius r. If Mota

formula is replaced inE(r) :%;"ta' this formula becomes E(r) = G in disk and
r r

halo. So we have found the remarkable fact thatgifavitational field intensity is
inversely proportional to the distance to the gadamentre.

5.2 MASS DENSITY AS FUNCTION OF GRAVITATIONAL FIEL D INTENSITY

In the epigraph 2 it has been got the formpla),, ., :% for some point in the

galactic disk or halo.

If the variable ris cleared up fronk(r) = GFG and replaced ino(r)y 1o =%

2
4nG°K,
link between the mass density function and theitational field intensity for some
point in the galactic disk or halo.

the mass density formula becomeso(r) 1o = . This expression states the

. . : K .
Particularly in the galactic halop(r),,, = 2 S~ so we can rewrite that formula as
mr

E*(r)

oK for each point in the galactic halo.
G

P(Nom hao =

This formula stated a local connection between ndassity function and gravitational
field intensity for each point in the galactialty, whereas the formula

P)om. HALoz%give the DM density on a point as function itstaie to the
Vi

galaxy centre.
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E*(r)
4nG*K,,
the model:“the quantum vacuum mass is bigger, the more internthe gravitational
field in the vacuum is”.

In addition the formulao(r)y v a0 = could justify the main hypothesis of

6. THE IMPORTANCE OF BULLET CLUSTER PHENOMENA FOR DARK
MATTER ISSUE

"R TR v
gga}ty' e galaxy |
cluster #1 . * cluster #Z

TheBullet Cluster consists in two collidinglusters of galaxiesstrictly speaking, the
nameBullet Clusterrefers to the smaller sub cluster (2), moving afvas the larger
one (1). They move away each other at 10 milliovitk As a result their collision the
gas, in red, has 70 million K of temperature arghiits a X-ray radiation.

Both clusters collided 150 millions years ago. $tid not collided, stars simply
changed a bit their trajectory. However gas irtierd electromagnetically, so gas
decelerated strongly. As a consequence the twalgads remain a bit joined at high
temperature emitting X-ray radiation. In addititimgre is no evidences about DM
collision.

It has been estimated experimentally that gasdnis two times more massive than
star masses, in blue. However by gravitational feeghods it has been checked that the
blue area is much more massive than red area.

This fact has been the ultimate evidence to accept the DM hygsithand refuse the
MOND theory (Modified Newton Dynamic theory).

The previous information was discovered some yagos

10
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Now | would like to think about two weird evidersce

- DM s a substance which is concerned only by igmdon, moreover DM does not
collided despite the fact DM is a light substancgely spread through the space.

- DM remains joined mainly to galaxy cluster althbugfraction is distributed through
the gas region.

Both properties are shown in the pictures below.

The Bullet Cluster is a pair of colliding galaxwsters (Clowe et al. 2006)

6"'58M428 36° 30° 24g° 18°% 157

Cloud in white yellow red and blue shows the X-ragliation from gas as a result their
collision.

Curves show density mass distribution which hageat spherical symmetry except in
the inner region between clusters. This one meanshings:

a) DM does not collide at all.
b) DM remain near galaxy cluster mainly, althoughrehis a fraction of DM
between clusters, where DM makes filaments.

Both evidences can be explained by the DM model.

11
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6.1 THE DM MODEL CAN EXPLAIN THE MISTERY OF DM IN BULLET CLUSTER

E*(1)
47762 KCLUSTER

In the 8.4 epigraph it will be explain the reastmbave the same formula for clusters
that for galaxies.

The formula shows that DM depends on gravitatidiedd, therefore DM will be a
conservative field because E is a conservativd.filetcording the model, this is the
reason why DM is not able to collide whereas gasads in bullet cluster collided
strongly.

In addition, if DM does not collide then DM will ke the spherical symmetry in the
clusters.

Similarly to galaxies it is posible to g@t(r) oy -cLuster™

At the beginning of epigraph it was said that dasid¢ has more than two times the
cluster mass, so according the model apparentlylithee to produce much more DM
than cluster galaxies.

In the following epigraph it will be explained hdte model could explain the fact that
DM in gas clouds is considerably less than DM urstérs. DM in gas clouds would
made filaments, which have a great deal lower Dahtclusters.

Chapter bibliography

The remarkable pictures about Bullet Cluster hamkiaken from the paper:
Schneider, Peter (2012). Dark matter in clustedslarge- scale structure.
Published in XXIV Canary Islands winter school sfraphysics.

7. DARK MATTER FILAMENTS CONNECTING CLUSTERS

The model states that DM is generated by graeitat field E, which is generated by
ordinary matter, stars and gas clouds.

However there is a big difference between both dypiebaryonic substances. Stars are
substances billion of billions more dense thandasds.

E*(r)
477G2 KCLUSTER
E?, therefore density of DM generated by gas chilicbe considerably less than
density generated by galaxies although both havedme ordinary masses.

So the total amount of DM got by integrationafr),,, all over the gas cloud is

According the formulao(r)py -cLuster= density of DM depend on

lower than DM generated by galaxies in clusterargi

This reason could explain the lower amount of DERsured in gas clouds region in
Bullet Cluster compared with the amount of DM imsttie clusters.

The amount of DM placed between clusters wouldheditament of DM.

In the picture below it is possible to see the l@féM through the curves.
As you can see in the region between clustere tisddM filaments, which have a
density of DM lower than cluster region.

12
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In conclusion, despite the fact there is a big amhodi baryonic matter as a gas cloud
between clusters, the DM produced by this gasviet that DM produced by galaxies
inside the clusters.

As it has been shown, the DM model can explainye#® weird experimental
evidences about DM in Bullet Cluster. Also can expkasily the filaments of DM
generated by gas clouds.

The double cluster A222/A223 (Dietrich et al. 2012)

Chapter bibliography

The remarkable pictures about double cluster A222BA has been taken from the
paper:

Schneider, Peter (2012). Dark matter in clustedslarge- scale structure.
Published in XXIV Canary Islands winter school sfraphysics.

13
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8. DENSITY FUNCTION OF DARK MATTER DEPEND ON ‘E‘

— 2
E0)
AnG®K,
formula, but the most important thing is that dignsf DM depends on intensity field.

In this epigraph we are going to show how the vetttot of E has important
consequences for density function of DM.

In previous epigraphs it have been gofr),y yao™ It is a simple

So, if DM densityo(r),,, depend orfﬁ‘ , then p(r), , depend on a vector field and it

is known that the total field is the vector additiof partial fields.
This one would explain easily some weird chargsties of DM.

In fact it would be explain the experimental evidesiabout DM in regions like border
halos since in that region the total field ithe taddition of several galactic fields.
However, in the nearby halo or galactic disk, the@ravitational field dominate over
other fields so it is a good approximation to etiate other gravitational sources and
consider spherical symmetry which allow to simpldglculus like it has been made in
previous epigraphs.

8.1 GALACTIC HALO

- the dark matter halo has spherical symmetry

The first consequence of DM density as a functibmector E, p(E(r)) would be the

galactic halo concept.
The halo would be the region inside the clusteengtthe own galactic field dominates
over the field of neighbour galaxies and over dfief intergalactic gas clouds.

For example, supposing two galaxies with similasmand similar structure separated
by a distance D. In the middle of segment defingthieir centres E=0, so the radius of
both galaxy halos would be D/2.

For the dark matter model, it is easy to explai@ #pherical halo because the dark
matter do not interact with radiation or any tygdavce, so if gravitational field has a
big spherical symmetry, so does the dark matter.

The dark matter halo is much bigger than the galaxy

In the Milky Way experimentally it has been checkldt its halo radius has a million
light years with a total mass (dark and ordin@yivalent to 1t solar masses.

In addition it has been checked that total maggagportional to radius until a million

light years. See (Jeremiah Ostriker & Simon Mittd@13, EIl corazon de las tinieblas.
Materia y Energia oscuras. Page 203).

14
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It is known that Milky Way radius is 50000 ligheégr long, so its halo is 20 times
bigger.

The large size of the halo could be easily expthwéh our model because the galaxy
gravitational field is intense in the extra galacpace next to the galaxy. According to
the dark matter model, the vacuum would be progrelssless heavy the weaker
gravitational field becomes and it would have aimum weigh at the halo border.

It is known that Andromeda our neighbour galaxy imillion light years. According
the model, halo is the region where the own gatigibal field dominates over
extragalactic field, therefore this one would besistent with experimental distance of
Andromeda because 1 million light year is a halflistance between both galaxies.

In others words, the borders of Milky Way and Andema is placed 1 million light
years of distance because at that distance th&ajramal field of both galaxies cancel
each other, so density of DM at this point wougdclero.

8.2 TOTAL MASS AS FUNCTION OF DISTANCE TO GALACTIC CENTRE

The formula Motau = Kg'R is got by integration of density

. K . : :
functlonp(r)TOTALMAss:4—‘32. But, which is the region to integrate?
i1

According the model the region would be the gatadtalo. In addition, as the
extragalactic field has some influence in the falohit is right to set this inequality

K o
p(r)m,,_FARW\LO<HG2 and O(r)ow soroer nao= 0-Therefore it is right to conclude

MrotaL(R) <Kg-R where R belong to far halo.
A right corollary would be NbtaLcaiaxy < Ko Rualo
8.2.1 UPPER BOUND FOR TOTAL MASS OF MILKY WAY

Currently are accepted these data:

Solar Mass=2-10°Kg  Orbital speed for Sum 220 km/s
Halo Radius Milky Way 1 million light years 107 m

SO Kw =VZsun/ G Kyw = 7,25-16° Kg/m
UPPER BOUND FOR TOTAL MSS OF MILKY WAY

MtoTaL miky way < Kmw * Riao= 7,25 162 Kg = 3,6 162 Solar masses

Currently are accepted for Milky Way these data:
Ordinary mass 2-1bSolar masses and Dark matter 22 Sblar masses.

CONCLUSION

The upper bound got by the model is coherent witheemental evidences on the
Milky Way.

15
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Itis remarkable the fact that a simple calculas ktated a correct upper bound for total
mass of Milky Way.

8.3 SPIN SPEED CURVES ON FAR HALO

In the annex are shown the spin star curves &rdifit galaxies. It is remarkable the
fact that the curves in the far halo are lightigrisng down except one of these.
This experimental evidence can be explained by DModeh because

PN om Far- HALO<% due to the fact that the gravitational field trearby galaxies
Vi

decreases the total field in the far halo of agalas it has been explained in 8.2
epigraph.

It is remarkable the simple way how the DM modeh aaxplain this universal
characteristics of spin speed curves in galaxies.

In addition the spherical symmetry of field in tae halo is broken due to galactic field
neighbours.

8.4 CLUSTER HALO

In the same sense that there is galactic hasopossible to define the cluster halo.

Halo cluster would be the region around the clusteere the own gravitational field
dominates over others gravitational fields generdie other cluster or inter cluster gas
clouds.

It is known that clusters interact between them imgksuper cluster. Currently
Astrophysics consider super cluster as the biggectsires whose clusters are linked by
gravitational forces. In other words super clusterdo not interact each other
gravitationally because of expansion of the UrseerRecently it has been published
data about our local super cluster which has beemed Laniakea.

According the model, galaxies not only generate DBide the cluster but also in the
cluster halo because clusters interact each othgitgtionally.

Which is the size of halo cluster? By similar @as explained in galaxies, the radius
would be the half distance between clusters, aijhdbis scale Euclid space might not
to be a good model and it would be necessary @e@eavitation Theory.

Anyway the model of DM suggest easily the halotdysand in the following epigraph
it will be used to explain a weird experimentaidewmce of DM in clusters.

8.4.1 HIPOTHESYS OF VIRIAL THEOREM IN GALAXY CLUSTE RS

In order to simplify calculus it is hypothesizedhspical symmetry and balanced
gravitational forces over the galaxies inside thuster, so the Virial Theorem is a good
way to estimate the cluster mass.

If it is chosen a peripheral galaxy of cluster tihfbraL cLusTer = R-\?/ G where

16
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R is its orbital radius, V is its speed anddyh. cLusTer IS the total mass enclosed by
the sphere with R radius. It is obvious that DMdogjing to cluster halo it is not
included in the mass measured by this method.

By similar reasons to epigraph 2 it would be stated
K V?

. Rcluster _ _
(") om -HaLo-cLUSTER = A2 where K¢ jsrer= E =Cte

Also by similar reasons to epigraph 82, ,ser R nac Would be an upper bound to total
mass in cluster including DM belonging its halo.

8.4.2 THE PUZZLE OF DARK MATTER IN GALAXY CLUSTERS

As the reader knows, there is a second method tsune the total mass of clusters,
based on gravitational lens.

Gravitational lens method is able to measure thed toass including the halo DM of
cluster on condition there is a far galaxy linedwith cluster and the Earth.

The reader can consult in the book, Battaner, @)L Introduccion a la Astrofisica.
Alianza Editorial the following weird property alioDM in clusters:

In some clusters there have been measured 99% Baveas DM in galaxies is 90%.

In other words, experimentally it has been measthatitotal mass in cluster is bigger
than the sum total masses of its galaxies.

This weird property it would be explained by the Dibélonging to cluster halo.

- As it has been shown before through the Virial Theoit is possible to measure
the total mass inside the cluster, including ordinenass and DM mass of
galaxies.

- By gravitational lens it would be possible to meadhe total mass including the
DM of cluster halo.

Therefore total mass measured by Virial Theorehoviger than total mass measured
by gravitational lens.

As K. usterRuac 1S an upper bound for total mass of clusters iposible to state a
doublé inequality for total mass of clusters.

Total Massgy viriaL THEOReEm < Total Massgy gravitaTionaL LENs < KeusterR Haic

In the epigraph 9.5 it will be propose an experitakproof to check this model
prediction.

8.5 COMPLEXITY OF DM DISTRIBUTION IN GALAXY CLUSTER

It is known that mass of gas clouds inside thetelusre more than two times mass of
galaxies.

However by the reason explained in the epigragiedas clouds generate considerably
less DM than galaxies do.

It is right to think that DM generates by gas clowduld be responsible of DM
filaments. In my opinion there is two reasons tppsrt this one.
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- The total amount of mass is considerably less Bidrgenerated by galaxies.
- The gas cloud breaks the spherical symmetry.

In conclusion the gas cloud would be the main resiide of DM complexity in galaxy
cluster although asymmetry distribution of galaxie would be another important
responsible.

9. EXPERIMENTAL PROOFS TO CHECK THE DM MODEL PREDICT IONS

The model allows to deduce six astrophysics growf order to check the model predictions
with the experimental data.

In my opinion if the experimental data of the pioofs supported the model predictions, the
model of DM would be a serious candidate to expiae DM nature.

9.1 - GALAXIES

An essential test would be that the dark mattetifierent galaxies with similar visible
mass and similar structure would be substantiblysame.

It is evident that if in two similar galaxies thelark matters are quite different, the
model have to be rejected.

Notice that the distance for the two galaxies sticad the same to cancel the errors
produced in measures on physical magnitudes dukdduge distances.

9.2 UPPER BOUND FOR TOTAL MASS OF GALAXIES
From the epigraph 8.2 it is right the following exjpnental proof.
For any galaxy Total Mass (including DM halo) &-RuaLo

It is known that gravitational lens can measuretth@ mass of galaxies, so

For any galaxies Total Mas$ cravitationaL LENs < Ka' RyaLo

9.3 GALAXY CLUSTERS WITH SIMILAR VISIBLE MASS AND  SIMILAR STRUCTURE IN
GALAXIES AND GAS CLOUDS

The methods to measure the total mass in galakissec are the Virial theorem and
gravitational lenses. X-ray radiation it is measut@ calculate the gas clouds. As it was
said in previous epigraphs, the DM proportion idagg clusters is bigger than
galaxies. So, it is right to think of comparingtaiomass measurements with the same
technique in different clusters with similar viglmass, similar structures ( galaxies
and gas). For example:

According the DM model, with the gravitational $eeffect on the galaxy cluster scale,
it should verify that the total mass obtained iro twgravitational lenses with similar
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visible mass, similar structure (galaxies and gam)d similar distance from Earth
should be similar.

Also according the DM model, with the Virial theoretechnique the total mass
estimated on two galaxy clusters with similar visibnd similar structure (galaxies and
gas) mass should be the same if the distancedhahusters are similar as well.

Notice that the distance to the two galaxy clustrsuld be the same to cancel the
errors produced to measure physical magnitudestadimige distances.

9.4 - COSMIC VOIDS

The Hubble telescope took a picture of a gravitetidens composed by the Abel
galaxy cluster 2218, which is placed to 2000 nmifidight years far away. The lens
show a distorted images of a galaxy which is plad®D0 million light years far away.

Excellent picture and superb spectaclej

It is known that a gravitational lens needs onlyeatral gravitational field to work. So
if the viewer, the lens and the object are in th@e line then the viewer wil be able to
see the image if he or she has a good telescope;j

We are going to propose a fourth experimental ptoofheck the model through the
gravitational lens effect because it is obviowst the only way to look for DM pure is
that effect.

According the model it is not possible that DM pesast. If pure DM could exist the
best places to look for it would be the cosmic goithe pure DM would create central
gravitational field which would be a gravitatiodahs. Until this moment there is not
any experimental evidence of gravitational lengpofe DM. Perhaps in the future it
would have been found it. However this model predihe impossibility to find it.

By now there is no experimental evidence of pure, Dliekpite the fact that the sky is
monitored by hundreds of telescopes with the higteetinology.

In my opinion if pure DM existed it would have dmealready discovered.

9.5 MASSES INEQUALITIES OF GALAXY CLUSTER

By the reason explained in the epigraph 8.4 it ightrto state the following
experimental proof.

For any galaxy cluster with spherical symmetry ardvitational balanced forces,
masses measured by gravitational lens and Viredrdm should verify the following
double inequality.

Total Masssy viriaL THEorEM < Total Masssy cravitationaL LEns < Kcruster© RuaLo
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9.6 - SPIN SPEED STAR CURVES ON FAR HALO IN GALAXIES

In the annex are shown the real spin star curiegataxies. It is remarkable the fact that most
of the curves has a light sloping down.

The DM model can explain this fact easily, as it lmeen explained in the 8.3 epigraph.
However in the picture, it is possible to see arewvith a light slope up in the halo region.

According DM model this fact it can not be explainso it would be needed to investigate this
weird experimental evidence to find the reasorxfmaan it.

9.7 CONCLUSION

If someone of these experimental proofs conttadienodel predictions it would
have to discard the model.

However if all the six tests supported the matelould have plenty of reasons to
consider the model as a serious candidate to iexghi@ nature of DM.

The unsuccessful search for particles responsiblthe dark matter for the whole
international scientific community during sevedaelcades, using the most sophisticated
technology could be an indication that the darktendtas another nature.

In addition, it is accepted by the scientific commty the fact that Dark Energy is a
Quantum Gravity phenomenon, so for symmetry reagivisshould be produced by
Quantum Gravity as well.

We can remember that in the I9century the atom was inexplicable because the
electrons should irradiate energy and bringingreuth the nucleus. It was Quantum
Mechanic which could explain the atom eventudlymy opinion it will be Quantum
Gravity which will explain the problem of darknergy and dark matter.

EPILOGUE
All of these calculus are very simple, but it does matter. The purpose this paper is to
introduce the model. To show a new origin of DMd atry to convince the reader that
it is worth to check the model with experimeredofs.
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ANNEX

REAL SPIN SPEED STAR CRWVES ON GALAXIES
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