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The discovery of the existence of Multiple Nucleus Quasars (MNQs), through the
recording of high intensity gravitational waves (\forks") we have been performing for
more than 10 yearswith our detector, has allowed us to understand what Universeis
made of and how it works.

The Universeresultsquite di er ent from whatis today suggestd to us by the Big-Bang
theory 1. We summarize hereunderthe most important di erences.

1.

No \Big-Bang" has ever taken place. Therefore, the Universe has never had a
beginning and out of some episades of local lack of homogeneousnesdue to the
presenceof MNQs, it has always beenmore or lessas we can seeit now.

. The Universe is homggenaus and steady-state only on a large scale. The MNQs,

living in the certres of the galaxy clusters create local concerrations of matter.
Due to general collapses\empty" areasform in the Universe, which can remain
like that even for a long time.

. The Universe has no limits and it is constartly and cortin uously expanding, on

a large scale, according to the Hubble's Law. In theory, we can seeas far as a
distance where the speed of expansionis equal to the speed of light.

. The Universe keeps alwaysyoung The collapsing medanism of the MNQs is the

way to expel the \old" matter from the Universe. Samewill, then, be replacedby
the \new" matter born as neutral hydrogen clouds, which are going to form new
galaxiesan that, later on, will Il the \empty" areasof the Universe.

. The cosmic microwavebackgmound (CMB) radiation is only produced in very slight

quantities from the nuclear fusions reaction taking place inside the stars. Most of
it is generatedby the falling down of matter on the nuclei of the MNQs.

. \Dark" matter does not exist. What exists s, on the contrary, the e ect produced

by the \thickening" of the (\physical") space produced by matter around it and
representingits gravitational eld .

. \Dark" enemy does not exist. When the nuclei of the MNQs collapsethe \thic k-

ened" spacethat they were keeping around themselves is \released" and, while
exmnding, this latter allows the Universe to \widen".

1Seealso Part 3 and 5 of A Detector for Gra vitational W aves; Birth and Death of Matter .



1 Multiple Nucleus Quasars

MNQs are extra massiwe objects formed by a large number of nuclei (up to a few tens)
tightly orbiting one around another, like the stars of a compact globular cluster. These
are celestial objects living inside the galaxy clusters that take their \nutriment” from
the matter forming theselatter ones.

It isimportant to underline that, becauseof the high temperature of the gasenveloping
them, the internal structure of theseparticular quasarscannot be detected by telesmpes,
but only throughthe gravitational wavesproducad by the collapsing of the nuclei forming
them.

1.1 Formation of MNQs

The formation of a MNQ, starts inside the giant (elliptic) galaxieswhich are the oldest
and most massiwe ones. Thesegalaxieswhich have beenso\luc ky" during their existence
not to fall into the gravitational eld of a MNQ, have corntinued growing, fed by the
matter around them (hydrogen clouds, star masses,small galaxies, etc.). Very soon
a concertration of active matter forms inside them. Today, this is commonly called an
Active Galaxy Nucleus (A GN) which gradually gets more and more massiwe and acquires
its own identit y (common quasar) 2.

The growth of a quasarinside it, progressiwely increaseshe attraction capabilities of
the galaxy, thus speeding up its growth rate. When the quasar has becomesu cien tly
massiwe, the galaxy starts being like an MNQ, evenif inside it there is only one nucleus.

How is a galaxy \captured" by a MNQ? When the gravitational eld of the QNM
run over the galaxy, at the beginning it deprivesthe galaxy of those stars, planets, etc....
that are in the peripheral areas. If the \prey" galaxy is su cien tly big, it hasgot on its
turn a nucleusat its certre. The way in which this more massiwe object is captured is
quite di erent, asthe gravitational eld of the MNQ doesnot succeedin dragging it to
its surface. The nucleuswhich can\resist" is annexed,but it keepsits own identit y and
in the end, it will increaseby one unit the nuclei of the MNQ.

At the beginning the processfor the formation of a MNQ takes quite a long time.
Later on, while the nuclei gradually increaseby quartity and dimensions, the growth
rate is more and more accelerated. Once the matter near it is all captured, the growth
rate slows down and, at that point, dependson the \new" matter that is born in the near
by area. Therefore, it is not possibleto x with a certain precision how old thesecelestial
bodies may be, as they can live even hundreds of billion years! We can only generally
state that the larger is the number of nuclei forming an MNQ, the older the object is.

1.2 Collapse of a MNQ

As matter continuesfalling onto the nucleus of an MNQ, its massgoes on increasing,
therefore the thickenedspaceincreasesas well and, consequetly, its gravitational eld.
With the increaseof spacedensity there is, on one hand, an increaseof the (gravitational
pressure)exerted by it on matter and ,on the other hand, an increaseboth of the dielec-
tric permittivit y as well as of the magnetic permeability, therefore the (local) speed of

2Today, astro-physicians do not acceptthis narrow link betweenNGA and (common) quasars, asthey
are a ected by the cosmologic model of the Big-Bang and they indicate the quasars as being primeval
objects of the Universe,around which matter (the galaxies) started its formation cycle.



Detector_1 recordings: Nucleus collapse on Sep./Oct. 1994
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Figura 1. The collapsephasesof a nucleus.

light decreasesThe decreaseof the speedof light, causesthe (quadratic) decreaseof the
electromagneticenergyof matter and, consequetly, of the pressureexerted by the latter
on the surrounding spacewhich courter-balancesthe gravitational one. A new equilib-
rium is reached with a contraction of the nucleus. Below given (critical) dimensions,
matter is unable to \resist" gravity therefore, suddenly, there is going to be a collapse3.

The collapsing of a nucleusproducesa gravitational wave having the typical shape of
a positive \fork" (seeFigure 1). The collapsing phaseis represened by the rising front
of the \fork” and it takesplaceat the (local) speedof light which, gradually, increasesas
dimensionsdecrease®. The collapsegoeson until the nucleus dimensionsreach a given

3Seealso Part 6 of A Detector for Gravitational Waves: The collapsing of Multiple Nucleus

Quasars.
“Please notice that the signal (Volts) of the detector is directly proportional to the variation of the



Detector_1 recordings: Nucleus collapse on Sep./Oct. 1994 Detector_1 recordings: Nucleus collapse on September 1998
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Figura 2: Samplesof \fork" recordedby the detector.

value that causesthe \curbing" of the spacesurrounding the nucleus. In this case,we
say, that the nucleushas\exit” from the Universebecauseof its gravitational e ects are
no more perceived. Namely, the \curving" of spacecuts the connection between matter
and the surrounding space. The nucleus\exit" is represerted by the primary (sharp)
peak.

During the phaseof collapse,the thickenedspacearound the nucleus, movestowards
the certre, gradually gaining speedand, therefore kinetic energy® Onceit hasreadhedthe
certre, the spacerebounds on itself and producesa local cortraction that is represerted
by the hollow of the wave which is followed by an expansionrepresened by the second

speed of light.

5The spaceinside the nucleus collapsesand \exit' along with matter, as proved by the high intensity
of the wave.



Detector_1 recordings: Gravitational waves on May/June 1994 Detector_1 recordings: Gravitational waves of Jun./Sep. 1995

A
i
) /
01 4
|
| \
d 1)
N [ WA |
° /\ | | | f
\ | 02 |
M\ [
VA |
[ | |
‘ 03 '
/ \ ‘
2 \ / |
3 V) E M
| /) ‘ J
04
[ | \ / e/
| \ V\ ,\ (
| | \ /
|
\ |
‘\ 05 |
2
i I
[ !
A e
L \ |
\ L/’ \V 05
s o7
S e s s mw owe m0e W W06 s b e 7 BT 2000
1994 1995
Detector_1 recordings: Gravitational waves of Jan./Mar. 1999 Detector_1 recordings: Gravitational waves on January/March 2002
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Figura 3: \Entry" and \exit"of nuclei to and from the Universe.

(rounded) peak of the wave. In Figure 2 somespecimensof the \forks" detected during
these years are represerted. The nucleusremains \buried" in spaceat the sameplace
where \exit". It may happen that, in the future, owing to high local gravitational
disturbances, as those produced by the collapsing of other nuclei, the buried nucleus
\re-emerges", also becauseof the residual electromagneticenergy it still possessesand
it is even possiblethis one can exceedthe gravitational pressure. When a nucleus\re-
emerges"”, a gravitational wave is produced which shape is a reversed\fork". Figure
3 illustrates somerecordings of these everts. The \re-appearing” of the nucleusis only
temporary becauseas soon as the disturbance extinguishesthe spacedensity returns to
its original value sothat the nucleusdisappearsagain.

An increaseof the frequencyof recordings(1 reading per minute, instead of 1 reading
every 20 minutes),, which started during the rst months of 2001,hasallowed usto know



about a detail of great importance concerningthe nucleus\exit* from the Universe. The

graph of Figure 4, illustrates a recording madein August 2001of one of theseepisades.
It is really an exceptionalrecording, asduring that period there wasreally no disturbance

causedby the arrival of any other waves. The graph shows us for the rst time how a
celestial body that, aswe will seelater on, hasgot a massof about a billion solar masses,
can\disappear" likethat in suc a short time! The graph hasallowedusto x an upper

limit to the time the nucleushastakento \exit". Namely, asthe slope inversion of the

signal lasted lessthan 1 minute and the redshift of the \fork" wasz = 5:5. If we divide

that time by the widening of the wave (w = z+ 1= 5:5+ 1= 6:5), we obtain a real time

of lessthan 10 seconds.
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Figura 4: Primary peak recordedduring the \exit" of a nucleus.

1.3 Dimensions of a MNQ

Sometimes,when a nucleuscollapsessamecan be as a detonator to others that are near
it, starting a seriesof chain collapses,endingin the \exit" of the most massiwe ones. The
smallestnuclei, which are not yet in a position to collapse,are dispersedby the expandin
of spaceand in the future, when new galaxieswill be formed, thesewill be able to start
new collapsing cycles.

The graph that can be obsened in Figure 5 shows very well the genel collapse
of an MNQ recorded between 2001 and 2003. In this case,the nucleusthat collapsed
rst wasperipheral to the MNQ, where there were another 2-3 nuclei. The gravitational
wave produced by these rst collapses,reached the certre of the MNQ, where there
was a higher number of nuclei, thus causing a seriesof chain collapseswhosewavesin
spreadinglater, causedthe collapseof other still existing external nuclei. The waveshave
a redshift of z = 8:5 (widening corresponding to w = 8.5+ 1= 9:5, sothat the MNQ at
the momert of collapsing was at a distance of ro = 8:5=9:5 Ry)). As the time the rst
gravitational wavesneededto reac the certre of the NMQ, results as corresponding to
about 14 months, if in this casetoo we do the correction fot the redshift we can obtain



its real dimensions(radius):

14 .
Ronwm 85+ 1 = 1:5light month

Detector 1 recordings: A Muliple Nucleus Quasar collapse (2001-2003)
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Figura 5. General collapseof a MNQ (2001-2003).

1.4 Num ber of collapses taking place in the Univ erse

Previously, on the basisof the recordingsmadewith our Detector N. 1, the esteemedeal
number of collapses/year taking place in the visible Universewas of about ft y 6. The
starting operation of Detector N. 3b at the end of 2002,asthis detector has proved being
more sensitive, has allowed us to obtain more data for what concernscollapseshaving
a higher redshift. The comparison betweenthe two detectors has indicated an average
number of about 25 collapsesper year, but there is howewver to considerthat this value
hasto be corrected by the following:

4, to keepaccourt of the \slowing down" e ect on recordings due to the redshift
(seeApp endix A.l);

about 1/0.80, consideringthat the detector can seerather well about 80% of the
visible Universe(that is to say, up to a redshift of about z = 12 15)), namely:

/3
(z+1)3

6SeePart 3 of A Detector for Gra vitational W aves: Birth and death of matter

0:80




The new corrected value is, therefore, the following:

425

N 580

125 nuclei=year

2 Expansion of the Univ erse

The collapsingof a nucleusand its subsequen\exit" from the Universecausesa \release"
of the spacesamewasholding around itself. The rebounding on itself and the subsequen
expansioncausethe fact that the celestial objects near the MNQ move away.

The exmnsion of the Universe is, therefore, produced by the collapsing of the nuclei
of QNMs and the \forks" recorded by our detector are a direct proof very well this
phenomenon! Furthermore, thesewavesare usefulto dispersethe (gravitational ) energy
accunulated by the nuclei during their growth, which is transformed into (expansion)
kinetic energy

As collapse is a phenomenonrelated to the fact that the nuclei reach a \critical
mass" conditions, the amount of space releasel at each collapseis, more or less, always
the same thereforethe more nuclei collapsein oneyear, the higher becomesthe exmnsion
rate of the Universe. Therefore, the exmnsion of the Universe does not proceed regularly
and smaothly, but by \jumps" : ead \jump" corresponds to the collapsing of a nucleus
and, in those areasof the Universewhere collapsesare more abundart, expansionrate
results as (locally) higher. In geometrical terms, it is not very proper to speak of the
Radius of the (visible) Universe, which could have a meaning only in the average(both
for spaceand time).

The amount of space Qu neededfor the expansionof the Universeis given by:

Qu
t

=4 R ¢ (1)

and as the radius Ry of the visible Universe, is related to the characteristic time of
expansion, y, by the following equation 7

U= R_lé = 7153109 = 510° years (2)
(1) becomes®:
Qu=36 2?1’ t 3)

"See also Expansion of the Univ erse and Redshift , where the link between y and Hubble
constant Hy is reported. The calculations that are done in the next paragraphs refer to a radius of the
visible Universeof Ry = 15 billion of light year ( 1:42 10%® m)

8We want to remind the following:

= 1 ¢ %= constant = 81 10% kg=s* ( W=m?)

where, density 1 of the space\at rest" results corresponding to 3 10" kg=m® and ¢; = 300, 000 kms=s.
This value of density is quite precisely obtained starting from massm, of the proton and from volume
Ve of the electron:

_8mp

1 = = —

7 Ve
where, mp = 1:67 10 2" kg=m® e Ve = 6:2410 *°* m3.

8



If we considera time interval t = 1 year and replace equation (3) with values, the
following results:
36 510° ° 36586400 > 8:1 102

Qu = > 10% = 3:610°° M =year

Now, if we divide value Qg by the number ny of collapsingnuclei per year, we obtain
the amount of space,Qy ,which is \released" at every collapse. So we obtain:
Qu _ 3610°°
QN = =

nN 125
which value, according to what stated previously, representsthe gravitational space of
the nucleusas well and, therefore, its gravitational massat the moment of collapse

We can also calculate the expansionkinetic energy Ty of the Universe. We obtain.
1 1
Tu=35 Qucd=3;3610°210° 310° %= 3:2 10198 J=year

and this givesusthe possibility to calculate the kinetic energydeveloped by the collapsing
of a nucleus,

= 2:910°* M (4)

Ty _ 32103
nn 125

which, as we will see,allows us to get the speed of light reached a the momert of the
nucleus\exit" from of the Universe.

Tn = = 2:6 10'* J

3 Dimensions of a nucleus

According to the analysisof the redshift of the gravitational wavesthat have beenrecord-
ed during theseyears® the real averagedistance, Tg, betweenthe \fork" peaks has re-
sulted as 1.2 days If we assumea collapsingtime of the nucleuscorresponding to about
a half of To and if the speed of light at the momert of the collapse had the value we
know (c; = 300 000km=s), the radius of the nucleuswould result as:
Ry , = 1—22 86;400300,000 1510° km ( 100AU)

that is to say, corresponding to about 100 times the distance Sun-Earth. However, we
know that becauseof the strong gravitational eld these objects have, the local speed
of light results very low and, therefore, it results its real dimensions are smaller. If
we indicate as cy the real speed of light on its surface, an obsener placed out of the
gravitational eld can\see" the radius of the nucleusas corresponding to:

= RNy — (5)

To know the value of Ry therefore, we needto know the value of ¢y . If we use (5) and
considerthat the matter of the nucleusis neglectableif comparedwith the massof space,
it is possibleto obtain the amourt of spaceforming the nucleus'©:

3

c
N W= N (W) % = 1 (Vn)1 = constant (6)

9Seealso Part 7 of A Detector for Gravitational W aves: Redshift
Opleasekeepin mind that the matter of a nucleusis of the order of 10° M .



therefore, due to the fact that ¢ = constant, we obtain:
N W = 31017%1 15102 ° = 4:810°7 kg ( 24 10" M )

consequetly, the radius of the nucleusresults as:
s

RN= RNl 8

r
4 1027
NN g ¢ 2410

On 291068 Lokm

while, the speedof light on the surfaceof the nucleusis:

R 15
CN = C %23108m 0:3 m=s

that is, a billionth of the known value! The corresponding density of spaceis:

C1 s
CN

N = 1 3 1044 kg=m3

therefore, the critical (gravitational) pressureof the nucleus collapsingis:

Pt 3 1 C1° Ci = 38:110% 8:1 10" N=m?

1
N 0:3

Which is the value of cqyjt reached at the momert when the nucleus\exit" of the Uni-
verse? Short before, we have calculated the kinetic energy developed during collapsing,
and it hasresulted ascorrespondingto Ty = 2:6 10'°1 J. We have the following equality:

3
10 ON Cexit 2= Ty (7)

where factor 3/10 of the (linear) distribution of the velocities inside the nucleus (see
App endix 2). If we replace gure values,we obtain:
r

_ 102:6 1001 5
Cexit = 3241027 2 10%0 1:3 10?2 m=s

this value alsorepreserts the real amplitude of the \fork" near wherethe collapsetakes
place.

4 Cosmic Micro wave Background radiation (CMB)

As well known, matter forming the Universe (stars, planets, dust, clouds, etc;) in its
freefall on the nuclei of the MNQs gains kinetic energy that during the impact on the
surface is transformed into electromagnetic energy 1. Therefore, amoung with this
continuous o w of matter falling on the surfaceof the MNQ nuclei there is an equivalent
o w of electromagnetic energy generatedand dispersedin the surrounding space. This
energyalong with the oneproducedby the reactions of nuclear fusion taking placeinside

“During the impact on the surfaceof the nucleus, alsoa gravitational wave of sameenergyis generated,
which corresponds to the inertial mass the object had accumulated during its fall

10



stars, forms the whole amount of Cosmic Background Microwave Radiation (CMB).
Time will goon, the ow of electromagnetic energy combined with the expansion e ect
will balance, on a large scaale, the CMB density in the Universe.

It is important to underline that the electromagnetic radiation due to nuclear fusion
reactions a e ct this phenomenonvery slightly. In fact, the variations of the speedof light
taking place during these processesare very low. If we considerthe Sun, for example,
the fraction corresponding to said energyis *2:

ct? ¢? 2 ¢ _ 2213

= 1:410 ©
C1 2 CN 2 C1 3108

4.1 Matter falling on the MNQ nuclei

The freefall of an object (i.e. a star) on a super massie celestialbody suc asthe nucleus
of a MNQ, is a processthat cannot be studied with meansof the present knowledge of
Physics (Theory of Relativity ), as during the fall of the body the (local) speed of light
varies (decreasesprogressiwely. In this case,as\c" resultsbeing variable, the equivalence
relationship E = M c? cannot hold and, furthermore, the matter falling on the nuclei,
doesnot \disappear" to transform itself into energy as stated by this relationship but,
on the cortrary, evenif it loosesall or nearly all its electromagneticenergy its (\pr oper")
mass remains unchangel!

The kinetic energy T the body has gainedduring its fall can be indicated as follows:

T=%M u2:%M Fy? v2 (8)

where M is the \prop er" massof the star (which does not vary with speed), u is the
falling velocity perceived by an obsener joint with same, c is the local speed of light
while F, is the \v elocity factor". The existenceof a \physical" spacealoows us to use
the \classical" expressionsfr the the \v elocity factor" 13:

Cc
F,= ——
V== ©

On the surfaceof the nucleus, F, can be calculated in the following way:

cN a 3 108
CN VN CN 0:3

Fy = 10°

therefore, the kinetic energy the star has gained at the momert of the impact with
the surface of the nucleus, which is transformed into electromagnetic energy results as
follows:

1 2
T=32 10°0:3%2 1:210° © 1077
125ee,also, Appendix 1 in Gra vit y: The fundamental role of the speed of light.
13pleaseconsider that the \relativistic" expression
r

Fv=

C2
(oZAVE

and the \classical" onetend to match only at low speeds(v=c 0:5). At an high speed, the \classical"
expressionresults higher than the relativistic one.

11



We have seenthat in getting out of the gravitational eld of a nucleus,an electromagnetic
wave increaseits amplitude (and its wavelength)in a way which is directly proportional
to the speed of light, therefore, the increaseof its energyis quadratic with c. Therefore,
the real electromagneticenergy forming the CMB results:
2 2
C1 7 3 108 5
Ty =T = =10" ——— =10" 10
! Cn 2 0:3? (10)

For each kg of falling matter, the electromagnetic energy produced is 4:

S o= 2 510%J=kg

therefore, in the caseof a proton impacting on the surface of the nucleus, the emitted
electromagneticradiations become:

510% 1:67 10 27
1.610 19
As one can notice, it is also possibleto explain the very high energy somecosmic rays
possess,which fact cannot be explained by Physics today. As calculations just done
above refer to a nucleusthat is going to collapse,the given value hasto be intended as
an upper limit for the energy of the emitted gamma rays. Consequetly, stars or other
celestial bodies falling on the growing nuclei generatelower energy

510°° ev

4.2 Energy of the CMB radiation

The CMB radiation spectrum is quite like that of a black body, therefore, the power
density can be calculated by meansof the well known Stefan-Boltman formula 1°:

uT)=aT?
where constart a has the value:
a= 75710 %3 m 3°% 4

As the temperature of the above radiation corresponds to 2.73 °K, the total elec-
tromagnetic energy contained within the visible portion of the Universe has a value
of:

4
aT4Vy = 7:5710 16 2:73 5 L42 1026 3= 5105 J

The above value needsto be corrected according to redshift, which causesan average 4
time increase of the wavelength(seeApp endix A.1). According to Wien displacement
law (T = constant), we know that the wavelenght is inversely proportional to the
temperature T, therefore the corrected value of this energyresults as follows:

Ecmp = 510°4%= 1:310%J ( 7210°°M )

¥ As it is possibleto see,the developed energy is directly proportional to ¢*. This is due to the e ect
of the denominator of (9), which becomesmuch smaller, not only for the increaseof v, but becausec is
reduced!

5The reasonwhy the CMB radiation can be well matching with that emitted by a black body is due
to he presenceof the redshift produced by the expansion of the Univ erse,which increasesits wave length,
lambda, by a factor c5(c v). Seewhat reported on this subject in Appendix 33 of the book Atomic
Physics by Max Born.

12
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Figura 6: Samplesof \notc hes" recertly recorded (2004-2005).

5 The birth of \new"

1. the \notc hes" amplitude is of a few mVolt and it keepsconstart for the time the

phenomenonlasts;

matter

635eealso Part 5 of A detector

for Gra vitational

13

In a contin uous expanding Universe,where\old" matter is eliminated through the med-
anism of cosmic collapses,the birth of \new" matter becomesan essetial elemer for
its proper working. The birth of this matter under the form of neutral hydrogen clouds
is withnessedby the presenceof seweral \notc hes" overlapping the wavesof high inten-
sity recorded by our detector 6. In Figure 6 someof the most noticeable \notc hes"
recordedin the latest years(2004-2005)are reported. Hereunderwe indicate someof the
characteristics of this phenomenon:

W aves: Birth and death of matter.



2. the time duration of the \notc hes" varies from a few minutes to a somehours;

3. the \notc hes" show the redshift phenomenon: lower amplitudes correspond to less
slope down (and rise up) fronts of the signal;

4. the relativ ely high amplitude of the \notc hes", suggestsus that when matter comes
in, very likely, the sameis \wrapp ed" by the space(which fact is necessaryin order
that neutral hydrogen can born!);

5. the slope down of \notc hes" represert the momert when the (electromagnetic)
pressureof matter, \buried" inside the spacewhere we seeits birth, succeedsin
prevailing over the gravitational pressureof space,while the rise up of \notc hes"
correspondsto spacelre-closing” oncethe phenomenonis extinguished;

6. the amplitude of the step, corresponding to a local decreasingof the speedof light,
is producedby the expansionof matter (and space)cominginto the Universe,while
the constart amplitude indicates that the amount that comesinto per unit of time
iS constart;

7. the phenomenonis stimulated by high intensity gravitational waves produced by
the collapsing of the nuclei of the MNQs and these passing waves leave behind
them a wake of neutral hydrogen\bubbles" which , while expanding, produce the
obsened \notc hes";

8. the \notc hes" can be obsened as overlapping the slope down fronts of the \forks"
showing that matter comesin near the MNQs, where the wave intensity and,
therefore, the (gravitational) depressionproduced locally results higher.

With passingthe time, the biggest hydrogen clouds will form young galaxies, while
smaller onesewlve into young star clusterswhich, in their turn, will be attracted by the
biggestgalaxies. The rst obsenations concerningthe presenceof thesecloudsdate badk
to the end of the 1970ies. During the 1980ieslow surface brightnessgalaxies (or LSB)
represetting the rst phasesof their forming were discovered. Only at the beginning of
the 1990ies,after the radio telescopeswere tuned on the hydrogen 21 cm wavelength, it
was possibleto start the rst surveyson thesenew celestial objects 7.

If, for example, we considera \notc h" with a redshift z = 1 (that is to say, produced
at a distanceof ro = Ry z=(z + 1) = Ry=2)) which amplitude correspndsto 2 mV olt.
As the detector constart is about 30 km=s per mV olt, the variation of the speedof light,
corrected for the redshift, results as:

c=2 z+1 30= 120km=s

which producesa variation of spacedensity of:
C_ ;- 120
31" 3310 300, 000

When a \notc h" lasts for one hour, the quartit y of matter and spaceassaiated with it
result as follows:

4 re?c 3600 4 1:4210%=2 % 310° 3:6 10" 3;600
M - 2 10%0

YIn this respect, seethe article \The Ghostliest Galaxies" by Gregory D. Bothum.

3:6 10 kg=m?®

= 1210 M
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Up to this date, accordingto what obsened, the equivalent hours per year of \notches",
might be between a few tens to a few hundreds. In this casethe amount of matter
and spacethat comeinto the Universewould result as about 10°° 10°* M =year 18.
Finally, if wemake a rst comparisonwith the amount of spaceneededfor the expansion
(3:610°° M =year) we canseethat this contribution results negligible. For the expansion
of the Universe,we have to think for a di erent mechanism to generatethe space.

6 A balance of matter for the Univ erse

The balance referred to matter hereunder proposed concerning the visible part of the
Universe, usesa model with 3 groups of matter. The rst group is represerted by
\elusive" matter (Mx ) formed by neutral hydrogenwhich is in the form of cloudsand in
low surface brightnessgalaxies The secondgroup is represened by \luminous" matter
(My) involved in nuclear fusion processestaking place inside the stars; most of this
matter is the onethat is found in galaxies,star clusters, globular clusters, etc... that can
further be divided into Hydrogen (H), Helium (He), and the socalled \Metals" (planets,
dusts, etc..). The third group is represened by \collapsed" matter (Mz) which can
be found inside the huge gravitational elds of quasars;as already said, this is \dead"
matter, that is to say without any electromagneticenergy becauseof the very low speed
of light in the place whereit is located.

Figure 7 showsthe model we have usedfor this balance. In steady-state conditions,
the following relations (with referenceto a time interval t = 1 year) can be stated for
the three above groups of matter:

Mx . Mx

Mx = Kung Mz My + —/—+ —— (11)
Y u
M M
~—X = Kuno Mz My + =~ (12)
Y u
Mz
Knmo Mz Mx + Knng Mz My = |V|z"'—U (13)

where, vy represers galaxy formation time starting from neutral hydrogen clouds, while

Mx and Mz are, respectively, the ow of matter which \enter" and \exit" the
Universein oneyear. It is important to keepin mind that Mz represerts the \prop er"
massof the MNQs and not the gravitational one, which e ect is included in the \catch
constart” Ky no . The useof the samevalue of K both for Mx and My is justied by
the fact that it seemsneutral hydrogen has preferably its birth near the MNQs.

6.1 The \collapsed" matter

Owing to what previously said, all matter existing in the Universewill, sooner or later,
fall onto the nuclei of the MNQS. Therefore, it resultsthat the ow of the CMB radiation

18please, keepin mind that, heretoo, the equivalent hours/y ear must be divided by
4 to correct the e ect produced by the redshift

the fraction of visible Universethe detector is able to see
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Figura 7: The referencemodel for the Universe

that is dispersed by e e ct of exmnsion is \equal” to this continuous ow of matter. More
precisely:

M
C:IB :KNMQ MZ MX+KMNQ MZ MY (14)

which if usedin (13) allows usto obtain:

M M
CMB _ g, + 2z (15)
U U
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Considering the fact that the population of MNQs in the Universe cannot very high
(Mz << McwmB) otherwise,in a very short time, they might attract all existing matter,
we can neglectthe ow of these latter oneswhich is dispersedby the expansione ect,
thus obtaining the o w of the matter which collapsesand \exit" in oneyear:

Mcme _ TZ:U?O

u  510°
If said value is divided by the number ny of nuclei collapsingin oneyear, it is possible
to obtain a value for the \pr oper" massof a nucleuswhich is going to collapse

Mz 14410° M =anno (16)

My, 14410°
nN 125

How many MNQs are there in the visible Universe?If ,as we think today, the energy of
electromagneticradiation producedfrom the certre of a galaxiescluster is about 10,000
times higher than that emitted by a galaxy sud as ours, the \consumption" of matter
of an MNQ might correspond to:

My = 1:210° M 17)

10; 000100 10° 3:86 107° 86;400365 1:2 10*°® J=anno (= 68 M =year)

where, we are referring to a galaxy formed by about 100billion stars, while 3:86 10°° J=s
is the energy emitted by a star like the Sun. Therefore, if we compare the value above
obtained with the ow of matter collapsing in one year, in the visible Universethere
should be about a few billion MNQs (namely, galaxy clusters). It is necessaryto keep
in mind that this is certainly a value over esteemal as not all the energyemitted by the
MNQs has beenhere considered(super-luminal jets, etc...).

6.2 The \luminous" matter

The high ratio betweenHydrogen (H) and Helium (He) in the Universeindicates us that
the averagelife time of \luminous" matter is considerably shorter than the (average)time
hydrogen needs to \burn" through nuclear fusion processestaking place inside the stars.
This ratio is, today, set as corresponding to:

Mye

Y =
My

0:25 (18)

In this casewe can neglectthe so called \Metals" and write:
1

M My + M =—M 19
Y H He= 77—y MH (19)
therefore,
1Y
My ~ Mpye 3 Mpye (20)

If weindicate as g the characteristic time for the Hydrogento Helium conversionprocess
taking placeinsidethe stars, it is possibleto write down the following equation concerning
Helium:

Mue My

M
+ Kmng Mz Mye = — 3 :e

(21)
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which, if usedin (20) allows obtaining the following:

3 1
K MNQ Mz = — — (22)
F u
If we combine (12) and (13) and use (22) as well, it is possibleto obtain the amount of
\luminous" matter that is presert in the Universe:
M
My = cue (23)
32 1 3 X+
F F

If weconsidera ¢ 510°yearanda y 1510° year, we obtain:

7:2 10%°
M S =3610°M
v 50 3:6 10
and also:
3 1 1
K Mz;=- == —
MNQ ™2~ 5 57 25nbilion year

Notwithstanding there are still some uncertainties, today, both about the processesf
nuclear combustion taking place inside the stars and about the forming of galaxies,
the previously made considerationspoint out a very important fact: there are not large
amount of luminous matter\ presentin the Universe, especially if wetakein consideration
the preserily circulating values*®.

6.3 The \elusiv e" matter

To calculate the \elusive" matter preser in the Universe,if we replace (22) with (12),
we obtain:
15
Mx = 3 -~ My 333:61019=3:21020M (24)
F
that is to say, (at least) it is one order of magnitude more than \luminous" matter.
Furthermore, (24) indicates us alsothat the biggeris the quantity of \elusive" matter the
longer is time y for the formation of galaxiesfrom neutral hydrogen clouds
Finally, from (11), we can obtain the amount of neutral hydrogen that should be

born in oneyearto compensatethe Universematter \losses". We obtain:
1 1 1
My =10° —+ =+ = 3210°° 25010° M =year
X 25 5 5 y

For example,in a time period corresponding to:
tou = yIn2=150:693 10 billion year

we know that the Universe doubles its radius, therefore volume Vy becomes8 times
bigger. It will result being formed asfollows: 7/8 with \new" born matter, while only a
remaining 1/8 is still occupied by \old" matter.

¥Wwith the cosmologic model of the Big-Bang, the amount of matter presert in the Universe is
calculated on the basis of gravitational considerations calculated on a large scale
3Ho® |, _ 31510° 31510°° 4
8 G ' 8 6671011 3

as no distinction is done between matter (that is to say, the "prop er\ mass) and the gravitational mass.

My = 1:4210%° ° = 9:6 10% kg (= 4810° M )
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7 Univ erse (automatic) control

How can the Universework in a steady-state conditions?. Namely, how is it possibleto
avoid that the MNQs that are preser evertually attract ead other to form enormousand
dangerousconcerirations of matter? We are going to see,hereunder,that the expansion
of the Universe plays a very important role for its stability.

A cosmic collapse seemsto be the only ewvent involving both \death" and \birth"
of matter, up to now. Namely, collapsing expels old matter and, at the sametime,
it stimulates the production of neutral hydrogen and therefore, the formation of new
galaxies. The collapseof a nucleusfurther than weakening the MNQ gravitational eld
owing to the fact there is one missing nucleus, it also \releases" the thickened space
previously surrounding same, so that the galaxies of that cluster go away and, conse-
quertly, their \metab olism" slows down. The chain of collapsesa ected by the general
collapse,causea very strong e ect of local expansioncausingdispersion of the remaining
nuclei and galaxies. These nuclei can stay alone for a long time before other neutral
hydrogen clouds, formed in the meartime, may produce new galaxies, thus reactivating
the collapsing cycle.

A MNQ having at its disposal a lot of matter has, as consequencean high rate
of collapses,expelling from the Universe more nuclei while a MNQ having few matter
in its surrounding has a slower rate of collapses,as it hasto wait for the formation of
new galaxies. An high rate of collapsesproduce, also, high expansionrates with visible
Universe becomessmaller but it is more dynamic and consumesmore energy On the
cortrary, with a lower rate of collapsesthe visible Universebecomelarger, lessdynamic
but consumeslessenergy

Formation of Birth of
stars and galaxies new matter =
+
=] Formation and MNQs
growing of MNQs collapse
Universe Release of
Expansion space

Figura 8: The Universe(automatic) control

Figure 8 reports a scheme of the medchanism concerning the Universe (automatic)
cortrol. It is the typical phenomenonof an action:

the more collapsesthere are> the more matter is born
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with a reaction:
mor e collapses> more expansion

Considering long periods, thesetwo opposite e ects will tend to balancethe quartit y of
matter presen in the Universewhile, at local level, in an areacorresponding to the radius
of an MNQ, there will be full cyclesof collapsesfollowed by long periods of standstill.

8 Remarks

According to the model proposedin the previous paragraphs we want to stress the
following points:

1. Stefan-Boltzmann's formula, used for calculation of the CMB radiation does not
take into consideration the higher electromagnetic energy existing at very small
wavelengths, as recerily detected by the WMAP . Therefore, the value calculated
should be shortcoming.

2. The balance of CMB radiation does not take into consideration the heating pro-
ducd by the interaction of gravitational waveswith matter. As already noticed,
gravitational waves propagating into the Universe, interact with celestial bodies
having a magnetic eld even heating them remarkably, as it happensfor the Sun
and someplanets of the Solar System.

3. The amourt of \luminous" matter preseri in the Universehighly dependson the
characteristic time Hydrogen needsto corvert into Helium in the nuclear fusion
processedaking place inside stars. This parameter has namely to be calculated
as (weight) average between the rather long one (in the order of billion years)
concerning steady-state stars such as the Sun and the much shorter one (in the
order of a few tens of billion years) concerning unsteady stars, such as the blue
giants. The value of 5 billion yearswe have usedfor our calculations might be in
excessand, therefore, the value for \luminous"” matter might result lower.

4. Converting time from Hydrogen into Helium has not the sameas the averagelife
of stars, which alsodependson the amourt of interstellar hydrogentheselatter are
in a position to catch during their existence. Furthermore, star heating produced
by gravitational waves, further than favouring the processof nuclear fusion, also
tends to extend the life of stars.

5. Notwithstanding many doubts still existing in our calculations, the amount of \lu-
minous" matter preseri in the Universeis much lower (at least 1,000times) than
the valuestoday circulating, mainly basedupon gravitational considerationsmade
with the Theory of Relativit y, without knowing anything about the nature and the
amourt of \dark" matter.

6. Still preliminary esteemsabout the quantity of neutral hydrogen presert in the
universe,indicate valuesthat are (at least) by one order of magnitude higher than
\luminous" matter ones. The calculation mostly depends on galaxies formation
time, starting from neutral hydrogen clouds. At presen, surveyson the presence
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of \elusive" matter lead to sameorder of magnitude values or just a little more
than \luminous" matter, rather with a trend to increase.

7. In the matter balanceswe have done, the presenceof \collapsed" matter forming
the MNQ nuclei has been judged as negligible. We underline once more, that
it is the \prop er" mass (that is to say, properly called matter) and not of the
gravitational one,which value is much higher. If the quantit y of MNQs existing in
the Universewas really high, given their gravitational elds, they should lead to
the collapsing of all the matter presernt in the Universein a quite short time! To
get a more careful esteemof the MNQs presert in the Universe,it is necessaryto
wait for completion of the ongoing surveys or for more reliable data given by the
anisotrophy of the CMB radiations, as ead \hot spot" on the map correspondsto
the presenceof a MNQ.

8. Finally, up to now a balance of the space related to the Universehas not yet been
obtained. Calculations were done with referenceto the amount of spacenecessary
to its expansion and it was possible to verify how expansionis mainly due to
\releasing" of gravitational eld by collapsing nuclei and that the spacewrapping
the hydrogen of the \notc hes" is not su cien t to cover sud needs.

9 Conclusions

We started this report, with the intention to improve the balanceof matter in the visible
Universewe had calculated sometime ago and, now, we have much more in ours pokets.
The Universemodel we disposeof, evenif still uncertain for what concernsquartities is,
on the cortrary, very satisfactory for what is related to its operating. It seemsvery useful
and stimulating the idea of labelling the MNQs as \predators" and galaxiesas \preys",
where neutral hydrogen is consideredas the \fo od" at their disposal, for these latter
onesof course. We can alsosay that it seemsthe way the Universeworks, doesnot look
di erent from any other ecosystemin (dynamical) equilibrium! Furthermore, contrary to
what is today proposedby the Big-Bang, the path of matter is, here, completely upside
down: Quasarsare not the rst ring, but the last one of the Universe\fo od chain\.

The Universe keepsalwaysyoung asshown by the medanismsdescribed and by what
astronomical obsenations start proving. We have seenthat, after a 10 billion year cycle
only 1/8 cert of the \old" matter is still existing, while the other 7/8 concern\new"
matter. The next cycle shows that \old" matter is reduced by 1/64 mainly formed by
the surviving MNQs. It is asif after more or less10 billion years,everything should start
again!

In casethere is someondooking for Fundamertal Laws for the Universe,in this case
he might take the following one as granted: any place you go, any time you are you will
always nd a\young" Universe.
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A APPENDIX

A.1 Calculation of correction for redshift

Let us considergenericvolume dV for the visible Universe(seeFigure 9):
dv =4 r2dr (25)

If we intro duce asindependert variable redshift z instead of distancer:

z

r=Ry 2+ 1 (26)
and take its di eren tial:

dz
= Y 27

dr RU (Z+ 1)2 ( )

By using it into (25) we obtain:
2 2
V=4 Ry2 2 32 42 (28)

z+ 1% Y (z+ 1P

Which is the number of emitters seenby the obsener O? If we indicate as n the real
number of emitters (e.g. collapsing MNQ nuclei) per unit of volume, the number dN of
emitters contained in volume dV is given by:

dN = n dV (29)
Therefore, it results:
Z g, Z, 2
4 3z
No = V =n— Ry® —=_dz N 30
o= n dv = n— Ry e (30)
that is the observerO see the real number of emitters, asit easyto verify that:
Z,
322
R =1 1
. @+ 17 dz (31)

How many emitters can be detected by O per unit of time? Becausedue to the redshift,
the time duration of the evert perceived by O results being higher. For the volume dV
consideredby us we have:
dNo dN dto 1
=—2dv= — =2 dv=N— dVv 32
dNo dtooI dt dt z+1oI (32)
If we integrate the above expression,we obtain:
VA

No = N.

1'322dz _1
o (z+15 4

N (33)

therefore, the frequencyof emitters detected by O results4 times lower than the real one.
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Figura 9: The volume dV for the visible Universe

A.2 Kinetic energy of a nucleus during collapse

If we considerthe genericvolume of the nucleusdV = 4 r2dr (seealso Figure 9), for
the kinetic energywe can write the following:

dT, = % dQ ¢? (34)
where,
r
¢ =R (35)

with R the nucleusradius and,

- 2 _ON
dQ=4 r<dr @ =3)R? (36)
If we replace (35) and (36) into (34), by integrating we obtain:
Z
_ 3 R4 3 )
TN—EQN o Edr—l—oQNCR (37)
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