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Abstract:
The galaxy-clusters move outwards in a synchromoasner, their speeds increasing at the expense
of their internal energies; the process is selftimg and reversible, and this puts the universann
infinite-loop of pulsations. The model is based the hypothesis that motion at speed 'c' is the
fundamental property of matter, and hence the etastan move at very high speeds. The model is
complete in all respects, is in agreement with plag®nal evidences, does not require any dark
matter or dark energy, and predicts the Earth-nstance correctly. Based on these, | claim that th
proposed model is better than the exisi@DM model.
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I ntroduction:

The structures of orbiting systems like planetarstams, galaxies and galaxy clusters
are known to us. But the structures beyond thathatedirectly observable, and so we
have to depend on theoretical models. N&DM model, based on General Relativity, is
regarded as the 'standard model of cosmology'. Meryethe model requires two
mysterious entities, 'dark energy' and 'dark matied so is incomplete as at present.

In this paper, a new model of the universe, cormegletll respects, is proposed. The new
model is based on the hypothé&&ithat "the fundamental particle of matter moves at
speed 'c', and force is reaction to this motioff’the hypothesis is correct, the natural
energy of a galaxy-cluster will be 2, and it will be moving at a speed close to one-
third of the speed of light, the rest of the energymaining inside. If we visualize that
internal energy can change into speed and backmples mathematical model — a
pulsating system in which 'c' decides the limian e formulated.

The proposed hypothesis makes both energy and fonite, and thus removes all the
infinities present in the present theories. Anycess will end in finite time; but the
process can repeat again and again, thus creatinipfiaite-loog?. Force is finite
implies that force can be partly or fully used, &ote is reaction to motion implies that
G depends on speed. As the universe is made upttémonly, the physical constaris
of the proposed fundamental particle decide tharpaters of the universe.

Motion of Galaxy-clusters:

It is proposed that galaxy-clusters are the indigldunits of the universe. The energy of
a cluster remains divided as speed and internabgnBut, a static equilibrium cannot
exist between these two; internal energy and spa®din changing. As the clusters are
held together by gravity, an arbitrary change camappen to any particular cluster; the
clusters act in a synchronous manner. When inteznatgy changes into speed, the
clusters move outwards along helical paths, andsystem expands. When internal
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energy can no more decrease, the expansion conasend, and the process reverses:
speed changes into internal energy taking the sysbtethe other extreme. This sets the
system in an infinite-loop of pulsations. Thus tegstem formed by clusters is a

pulsating system; and gravity makes the systenepityfspherical on a large scale.

When a cluster is closest to the centre, its masqulanar, in the plane perpendicular to
the radius of the universe. As it moves outwartls, gpeed increases and the motion
becomes helical. The outward component of the spemeéases at a faster rate, and
when expansion reaches halfway, both the compormdeme equal. Thereafter, the
outward component decreases and eventually reaenesthe motion becomes planar
and the expansion stops. The planar componentesdlch maximum at that time.

Motion affects the following variables of the clest: internal energy, speed, distance
between clusters, gravity used an#!.Glhe change in internal energy leads to two
potential states, a state of high internal enemyy state of low internal energy. If the
former is identified as a hot state, the latter baridentified as cold state. Thus motion
affects the temperature also.

The existing pulsating models visualize an explodike situation where bodies move
outwards defying gravity; eventually gravity stapem and brings them back. In such
models, the speed is zero at the limiting pointsl, gravity has a major role. However, in
the new model proposed, the clusters remains ipepeal motion, and it is motion that
causes pulsation; gravity has no major role.

Structure of the universe:

(). A closed system

The universe is a many-body system made up of gallmsters. The basic units of the
clusters arenassed, many-body systems (like sun, moon, earth, etajenm of atoms.
Matter exists mainly asnassesa small amount of matter exists as a system wof e-
radiations and it is observed as Cosmic BackgroRadiatior), and another small
amount remains as stray rocks, dust and partiCidger than these, there is nothing else
in the universe, no virtual particles, antimattiark matter or dark energy.

The total energy (motion) inside the universe iS/®IcThe energy remains mainly with
the clusters, as speed and internal energy. Tla fimice (reaction to motion) in the
universe is also Mf2. The force remains mainly with tineassesPart of this is used for
interaction betweemmassesand the rest for interactions insiageasses Force thus
remains completely used inside the universe tretithiverse as a whole has no field and
cannot interact with other universes (if any). Timéverse is thus a closédystem.

Centre-filled systems like protdfisand orbiting systems like galaxigésare open
systems. The universe being a closed system, ehiecis empty, and no bodies orbit
around the centre. The clusters form a closed ggmal-chaiff’ which branches into
the galaxies, then to thmassesand ultimately to each atom. Thus any change that
happens to the clusters is transferred down tdethed of atoms through the chain. The
boundary of the universe is a Gauzzian spherigésel beyond which no fields exist.



(ii). Dynamic equilibrium:

(@iv).

(vi).

(vi).

The clusters are confined together by gravity, enadion prevents these from collapsing
into a singlemass.However, a static equilibrium is impossible witlsuwo forces; the
speed, G, distance between clusters and gravity teseain varying. However, at any
given time, the distance is such that the forcel {selculated using the then G) is equal
to the force available for interaction. If the ferased increases, there is a corresponding
decrease in the force used insidassesand the atoms in th@assrearrange in such a
way that attractive and repulsive forces again merbalanced inside it. The universe is
thus in a state of dynamic equilibrium, and anyngjgathat happens to it is reversible.

Distribution of energy and distribution of eiments

The natural energy of a cluster is ¥& However, when the clusters form a system,
there is energy transfer between them; the inndrelasters have the least energy and
outer most clusters have the highest energy. Thaggrpossessed is proportional to the
distance from the centre. The cluster having exattiral energy remains at the exact
centre between the boundary and centre of the ts@v@he elements present in the
clusters also show such a gradation. The inneteztkisrave mainly light elements and

the outer clusters have mainly dense elementsmikdle clusters have nearly all the

elements possible. As life cannot exist in extrazoeditions, we can conclude that our

galaxy belongs to a middle region cluster.

G of the universe:

The G of amasécluster is directly proportional to its speed. TBefor unit spee is
7.793%10% for the masgcluster having natural energy. A cluster havingess energy
has a lower G for unit speed and a cluster havinagtage of energy has a higher G for
unit speed. The distribution of energy is such #tany given time, all clusters have the
same G, though their speeds are different. We aththis theG of the universeand it is
equal to the G of the exact middle cluster havireggeéxact natural energy.

Each galaxy in a cluster has a relative G that m@p®n its speed. This G decides the
speed required by massto remain orbiting the galactic centre at a gidéestance. The
distance, however, depends on the G of the univ@isas both the constants have
relevance. Similarly eaamasshas a relative G valid for the interactions int tmass An
increase in G means more force is required fovargdistance.

Space-constant

As gravity remains completely used and G of thevensie is common, there exists a
mass- distance relation for orbiting systemsnaissesit can be given as, d = Ms, where
's' is the space-constant. This implies that mdsgemains enclosed in a spherical region
of diameter 'Ms'. So the radius of any orbitingteys, including galaxy-clusters, is Ms/2.

During expansion, the space-constant increasess@atl orbiting systems expand.

(x). Packing of clusters — Filaments and Voids:

The clusters are closely packed, each cluster gaugi@ spherical region of diameter
'Ms', and their boundaries just touching (not acyaping), thus creating voids in between
clusters. If the clusters were of the same sizduster would be touching all immediate
neighbors; and the distance between clusters anslizk of the voids would be uniform.



(xi).
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But in reality, the clusters are of different sizaed so a cluster does not touch all the
immediate neighbours, and the voids are of diffesg&zes. So the structures at that level
will appear to be ‘filaments and voids' when vieviredh inside.

Distance of orbiting members:

In a system containing a large number of orbitingmers, theparent massif any,
remains at the centre of the system. If M is thasyaf the system and Jvithe mass of
the parent massthen M, will be greater than M/2. So the average distasfcerbiting
members from the centre is 812, if there is garent massand Ms/4, if there is no
parent massin a system containing only one orbiting memliee,parent massemains
displaced from the centre €fRr Fig-), the distance increasing with the mass of the
orbiting body. Here, the epicentre rotates aroumel ¢entre of the system, and the
average distance between pgaentmassand the orbiting body is /2.

om 'O’ is the centre of the system.
M OP = Ms/2; OQ = Ms/4
P Y ) If it is taken as a binary system,
Fig-1: Distance of bodies in a - Q the average distance from centre
two-body orbiting system: 0 'O’ is Ms/4. If the large body is

taken as parembass the distance
of the orbiting body is I\FgSIZ from

the parent mass.

.Uniformity :

The space-constant is a mass- distance (not meksne) relation. So density will be
more if matter is distributed as smalfeassesBut, below a certain size, 'Ms' will be less
than the diameter of the bgdsuch bodies can be regarded as just rocks anchasges
Similarly, the interior density puts an upper lirotthe size of anass The average size
of amassin the universe will be exactly in between thege timits. So the following
pattern is proposed in the distributionnossesn the universe.

There are only four levels in the hierarchynohssessatellites, planetsnasserbiting
the galactic centres, andassesat the galactic centres. The clusters have noralent
masses&nd galaxies invariably have centrahssesThe number of orbiting members in
a galaxy is very large compared to the number &bgess in a cluster or the number of
planets in a planetary system. The total mass @fotiviting members in a galaxy is
somewhat close to that of its centn@ss The universe thus remains nearly uniform.

Available Energy and For ce:

The proposed fundamental particles integrate itgot®n-positron paif8, and these in
turn integrate into neutros Neutrons change into hydrogen atoms which integrdo
massesThe energy and force ofraassare equal to Mé¢2. Half of the energy remains
inside the electron-positron pairs. Only a neglgi@mount is used for the formation of
atoms, and so the energy available after the foomaif atoms is nearly Mé4. When
electron-positron pairs are formed, the force gditsded equall{’y as gravity and
electromagnetic force. So total gravity ofrassis Mc/4. Nearly 99.9% of this is used



inside nucleud, and out of the rest, nearly one-fifth is useddesatoms. So, gravity
available after the formation of atoms is 8.7556HfGotal gravity?'.

Based on symmetry and balance, it is proposed ithan ideal mas§ (a massof
hydrogen having normal energy), the above availabkrgy remains divided in the ratio
25:75, as speed and internal-energy, and the dladgavity remains divided in the ratio
50:50 for internal and external interacti®hswhen suchideal massesntegrate into
galaxy-clusters and the universe, there is energgster betweemassesand also
between clusters; force, however, remains with rtfesses Consequently, the above
energy and force ratios get altered, and this tesukthe formation of other elements. So
there is nadeal massn the real universe.

The available energy of each cluster remains aspged and internal energy. When the
clusters move outwards, their internal energiesedse and speeds increase. Consequent
on this, G of the universe increases and gravigdu®r interaction betweemasss
increases, and there is a corresponding decreag@avity used insidenasss. Though
anideal massdoes not exist in the universe, the way it woudthdve if it were part of
the universe, can be logically interpreted and ¢his be used for obtaining the probable
way in which the energy and force ratios changénduhe pulsation of the universe.

Hot and cold potential states:

Hot and cold stat€sare potential states afassessingle atoms do not have such states.
An ideal masdaving a speed- internal energy ratio 25:75 remairabsolute zero. Here,
the hydrogen atoms are so packed that the inteneahy of thenassmanifests as lattice
vibrations; half of the available gravity is used the packing, and the forces (including
energy which acts as repulsive force) remain badnk the speed- internal energy ratio
of theideal masds changed, the atoms can no more remain at #pectve positions in
the lattice, instead these have to oscillate betweesitions, if forces are to remain
balanced. This oscillations can be identified aat/seld energy.

If speed of andeal masss increased at the expense of internal energyntracts, gets
heated, and reaches the critical temperature asidnfueaction is kindled. The fusion
reactions end up with iron. A further increase preexd does not cause contraction, and
the mass starts cooling, ultimately reaching a g dense state. On decreasing the
speed, the process reverses — assuming that ekleabations remain with theass

If the abovemasshas shortage of energy, the fusion reaction enaefgre reaching iron,
and if energy is below a certain level, fusion teexs are not kindled at all. If it has
excess energy, fusion reactions go beyond iron;awle a certain level, very dense
elements are created and the process becomesrsildege The higher the energy, the
higher is the intensity of the potential statemassof very dense elements require very
high energy and these can reach very high potestagds, both heat and cold.

Temperature indicates the intensity of hotness; cedd bodies have negative
temperatures. The temperature- wavelength reléiooold bodies is\ = b.T, where b
the constaft for cold bodies is 9.310°m/K. The wavelength corresponding to OK is



5.14%10°m". The highest and lowest temperattitgmssible are 4.84330° K above
and below absolute zero. Black hélesre coldmassesaving very low temperatures.

For a given speed- internal energy ratwassesin the universe remain at different
temperatures. When heat energyrt@sses)s more, the universe is in a hot state. When
heat and cold energies are equal, the universeabsmlute zero. When cold energy is
more, the universe is in a cold state.

6. Thepulsating moddl:
The pulsation is due to the synchronized motioncloisters, and it resembles the
expansion and contraction of a sphere which is ywmiform. This provides a simple
mathematical model. The changes in the variablge Energy, force, distance,
gravitational constant, temperature, etc. can barlyl mapped on this model. When the
physical constants derived from the properties loé fundamental particle are
incorporated in it, the model becomes completdlireapects.

(). Speed- distance relation

If the expanding sphere is to remain uniform, tpeesl of any point in it should be
directly proportional to distance from the centBm the speed of a cluster is directly
proportional to the distance from the centre. Tis¢adce at which the speed becomes ‘c’
is the event horizonof the universe. At the end of expansion, the blamy of the
universe reaches the event horizon. So the systeadiations extends to the boundary,
whereas the galaxy-clusters remain well below tBaties should move faster than light
to cross the event horizon; as this is impossiméhing can escape from the universe.

(ii). Period of pulsation
The fundamental particle takes 62.56 billion yelarsomplete one revoluti6h So it
would be logical to assume that the universe a&ed that much time for pulsation.
Light® being composed of particle-pairs takes only ongtfo of that time for one
revolution. That is, in 15.64 billion years, expians reaches half way and light
completes one revolution.

(iii). Speed of expansion
When internal-energy changes into speed, the ctust®ve outwards along helical
paths. The outward component, which representsgbed of expansion, increases at a
faster rate, reaches the maximum when expansitralieray, and then decreases and
reaches zero. So there is accelerating expandlonatiway, and so the speed- time
graph of expansion is elliptical, and can be gibgnhe relation, ¥A?+ t4/B? = 1, where
'V' is the speed of expansion at time 't' meastned the halfway of expansion, A, the
maximum speed of expansion, and B, the time reduoeeach that speed.

r 1 210/4 | 0 When radius increases at speed 'v',
Fig-2. Radius- boundary relation the arc incre_as_es at sp(_aedv/A.
of expanding universe: The speed limit for arc is 'c’. So

the limit of v = 2cft



When speed of expansion is the maximum, we cantteethe points on the boundary
moves at speed 'c’, the limit. So the maximum spéeckpansion, A = 2o (refer fig-2)
and B =15.64 billion years. Thus the constantshm é¢quation are known, and so the
speed, acceleration and increase in radius atrestgnt can be calculated. The increase
in radius during expansion is the distance travddgdthe border; the graph being
elliptical, the distance traveledAB/2 = 1t (2c/m) (15.64)/2 = 15.64 billion light years.

(iif). Average temperature of the universe

(xi).

(xi).

Just before expansion, the internal energy of thesters is the maximum, and
consequently, alinassediave high internal energy. So ttnassesre hot, that is, part of
internal energy remains as potential heat enerfg. tEmperature of th@asseganges
from OK to the upper limit. At the end of expansiail massesre cold, the temperature
ranging from OK to the lower limit. The average p@rature at the beginning and end
corresponds to the geomeltienean of the wavelengths of OK and the respeciivits|
(refer table-). At halfway of expansion, heat and cold energiesequal, and the average
temperature is OK.

Average temperature of universe during expansion Temperature limits

Beginning Halfway End [oT:>] lower
5225K oK -5225K 4.843810'K -4.843310K
5.546810’'m  5.14%k10°m  4.765810m 5.98380"'m 4.417410°m

Table-1: Temperature and corresponding wavelengths

The universe thus cools by 5225 degrees in 15l6drbyears. So the rate of cooling is
one degree Kelvin in 2.99 million years.

Changes in Cosmic Background Radiation:

The CBR¥ is a system of radiations and is isotropic. Asvarse expands, the radiations
cool by splitting into smaller quanta. The ratecoobling is the same as that of the
universe, and so the wavelength corresponds tavbeage temperature of the universe
(refer table-). The later radiations emitted loyassesappear as anisotropies in the CBR,
and by the time expansion comes to an end, thesgencempletely in the background,

and the anisotropies disappear. During contractl@process reverses.

Changes in energy ratio

The available energy of a galaxy-cluster {Mdor the exact middle clusterrefer para.}
remains divided as external energy (speed) andnateenergy. Part of the internal
energy remains as potential energy (heat/coldy@imassesthe rest can be identified as
‘internal kinetic energy'. During expansion, in@renergy changes into speed. At any
given time, the ratio of 'external energy’, 'intdrkinetic energy' and 'potential energy' is
the same for all clusters. How the ratio changesnduexpansion can be interpreted
based on symmetry and the expected behaviour iole@h mass

At halfway, the speed of expansion ist2cThat is the boundary moves outwards at that
speed. As the planar and outward components aral eqhalfway, the speed at the
boundary is 22cfrt At the end of expansion, boundary reaches thetéwaizon and so



the speed at boundary is 'c’. As speed is dirguthportional to the distance from the
centre, the speed of the exact middle clusterheili2c/t at halfway and c/2 at the end
of expansion. As the available energy of the midiilsster is Mé/4, its external energy
is 50% of the available energy at the end and 40,58 halfway of expansion. This is
applicable to all clusters.

If an ideal massvere part of the universe, its external- intermadrgy ratio at the end of
expansion would be 50:50, the natural ratio bel@2. That is, at the end of expansion,
internal energy is two-third of its normal internahergy. So at the beginning of
expansion, its external energy would be two-thirthe normal, that is, 16.67%. We can
assume that the clusters follow the same pattern.

Thus the ratio of internal and external energieshatbeginning, halfway and end of
expansion are known. Symmetry implies that intekiaétic energy in the beginning
should be equal to external energy at the end;aarwhlfway the two should be equal.
From these, the ratio in which internal energypi# sip into potential and kinetic parts at
the beginning, halfway and end of expansion caoldteined (gfer table-2.

0 1 2 3 4

External energy 16.67 32.20 40.53 45.27 50.00
IE kinetic 50.00 45.27 40.53 32.20 16.67
IE potential 33.33 22.53 18.94 22.53 33.33

Table-2: Change in speed- internal energy ratidusters -
'0' represents beginning and '4', end of expansion

As the percentage of potential energy at threetpd) 2 and 4) are known, the potential
energy at any given time can be calculated graphi@afer fig-3).

Equation for the curve passing through the

33.33— P R points P (0,33.33), Q(2,18.94) and R (4,33.33)
1 can be given as, y = &bx+c
o
S 2253 o AtP, x=0, So,y= c =33.33
w 1894% AtQ, x=2, y=4a+2b+c =18.94
Time— ( 1 2( 3 4 AtR, x=4, y=16a+4b+c=233.33
Solving, a =3.5975; b =-14.3925
Fig- 3: Graph showing change in potential Soat, x=1,and x=3, y=22.53

energy during expansion

The increase in speed is higher during the firdt dtlaexpansion (gfer table-2. This is
because both internal kinetic energy and poteatiargy contribute to speed, whereas in
the second half, the contribution is solely frortemal kinetic energy, because potential
energy increases in the second half. So we canthalte¢he increase in speed is linear in
the second half. By symmetry, the decrease innatedinetic energy is linear in the first
half. Thus external energy and internal kineticrgpet any given time can be calculated
(refer table-2. It can be seen that the changes in the eneqggrisctly symmetrical.



(). Changes in Force used, G and Space constant
As explained earlier, if aideal massvere part of the universe, its external energy wil
change from 16.67 to 50%. The change is unifornd, smat equal intervals will be as
follows: 16.67, 25.00, 33.33, 41.67, 50.00 at t 4,2, 3 and 4 respectively. At, t=1, the
the external energy is normal and so the forcelabai for interactions with other
massess 50%. We can assume that the force used byrasgat t =1, will be the same
as that of thedeal mass

During expansion, the speeds of the clusters isete@onsequent on this, both 'G of the
universe' and the 'distance between clusters'aseréVhile G is proportional to 'square
of the speed’, distance is proportional to 'spe®d'force required for the interaction
betweenmassess directly proportional to 'speed of the clustefs force used att =1
(when external energy is 32.2%,efer table-2 is 50%, the force used at any time can be
calculated. So the force used at halfway of expensi5& V( 40.53/32.2) = 56.1%.

The G of the universe at any given time is equah&G for the then speed of the exact
middle cluster. The speed of the middle clustehafway, isV2cft and & for unit
speed is 7.79310%° m¥/kg<.

So G at halfway = (7.79370%°) (N2c/m)?
= 1.419410°m¥kgs.
If 's" is the space constant, then twmasseshaving the same amount of matter will
remain at a distance of Ms, that is, their bouregapiist touch. The force used at halfway
is 56.1% of the available gravjtMc¥4) (8.7556/1¢) - refer Para. 4

So, GM/Ms = (Mc/4) (8.7556/1¢) (0.561)
So 's' the space constant at halfway =3B¥)(8.7556/16) (0.561)
= 1.286&10°m/kg.

Thus knowing the percentage of external energyfiarent intervals, and the percentage
of force used at t =1 (derived from the ideal mat#® force used, G and the space-
constant at any given time can be calculated. Ttewing table (&ble-3 gives the
values of these at equal intervals during expansion

0 1 2 3 4

Speed (External energy) 16.67 32.20 40.53 45.27 50.00 %

Force used 35.98 50.00 56.10 59.29 62.31 %
G of the universe 0.584 1.128 1.419 1.585 1.75x10°m’kgs’
Space-constant 0.825 1.146 1.286 1.359 1.42810"°m/kg

Table-3: Changes in force used, G and Space-cdriiang expansion

(xi). Changes inside clusters:
There is no hierarchy between clusters and so @sasigut at the same instant in all the
clusters (it is not spreading from one clusterhite other). So at any given instant, the
energy and force ratios are the same for all disstEhe individualmasseshowever,
remain at different levels in the hierarchical stame. Themassest the galactic centres



have the highest internal energy, and these reatdine top level in the hierarchy. The
energy-changes first affect tleassesat the galactic centres, and gradually spread to
othermassesSo at any given timenasse$ave different speed- internal energy ratios.

As force is not transferred betweenasses there is no hierarchy regarding force
available, and so the force used for interactioth vather massess the same for all
massest any given time. However, asassesre part of orbiting systems, there will be
slight fluctuations in the force-used dependingtu position in its orbit; the force-used
is the average value for that orbit.

When internal energy decreases, gravity requiretlalance it is less, and so during
expansion, gravity used insideasseslecreases gradually. But, as the force required fo
interaction with othemassedluctuates depending on the position in the orpgvity
used inside show temporary periodical changes.pbential state of a mass depends on
internal energy, elements present, its relativen® gravity used. So at any given time,
masses will be at different temperatures, and soassesnay get heated up temporarily
for some period. But, eventually atlasseseach cold states in the expanding phase.

7. Nature of the expanding phase:
Expansion is a process of internal energy changitg speed, and contraction, the
reverse process. So the natures of the two phasespposite. In the contracting phase,
the direction of entropy reverses. So heat enganelslife cannot exist in the contracting
phase. The present view is that expansion is jgtemaomenon at the cosmic level, and
it has no direct role in our day to day life. Bitetnew model visualizes that the
expansion has a crucial role in our day to day life

(). Entropy:
As explained in a previous pap8r entropy of a system ihe measure of the external
energies of the bodies in During expansion, the speeds of the clustereass at the
expense of their internal energies. The proceseadgr gradually to the individual
massesand the external energies of atoms in them deeredsus, the entropy of the
universe increases, while the entropy of th@sseslecrease. In the contracting phase,
entropy of the universe decreases and the entriojhye massesncrease.

(ii). Spontaneous/forced reactions and life:
In the expanding phase, the spontaneous reactierexathermic (releasing energy); any
endothermic reaction (absorbing energy) is a foraed. In the contracting phase, the
situation is exactly opposite. It is the spontarse@lease of energy that makes it possible
for us to do work. So life can exist only in thgparding phase. It is the expansion that
maintains life; but for the expansion, our energyrses would have been of no use.

(iii). Heat engines:
Heat engines work due to the temperature differdrate/een the source and sink. But
the crucial factor is that the sink should be '0geras to accommodate the heat released.
The expanding universe acts as the sink and abbsedisas speeds of clusters. So heat
engines can work in the expanding phase. Intemaigy of clusters changing into speed
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resembles the working of a heat engine. Natur&lggt engines will not work in the
contracting phase.

Origin of Life:

The cooling of a hot planet is slow if the centmassis a hot star. So what happens is
that initially the universe is hotter than ther@aand so the energy of radiations falling
on the planet gets accumulated in organic molecutethat process, oxygen is released.
Gradually universe becomes colder than the plaarad, when it is sufficiently cold,
spontaneous exothermic reactions takes place irpitbgence of oxygen. That is, the
temperature difference becomes suitable for lifagat engine, and life erupts from the
primordial soup that got accumulated till that time

(v). Stars and black holes:

8.

As explained, the changes in internal energy cad ke fusion/fission reactions in a

mass if its energy is neither too low nor too high.elimnermost clusters have the lowest
energy and the outermost clusters have the higitesgy. So nuclear reactions happen
mainly in the middle region clusters. During expans internal energy decreases
leading to fusion and formation of heavy elememsring contraction, the reverse

process happens, and so just before expansiom, wkkibe large amounts of hydrogen

and helium in the middle region clusters.

The massesat the galactic centres account for a major portbthe dense elements in
the middle region clusters. So thesse®rbiting the galactic centres will contain large
amounts of hydrogen at the beginning of expanshism.expansion proceeds, these
become stars, and we are at the right place torabdkese. By the time expansion is
halfway, the masses at the galactic centres woaN@ ftooled and become black holes
and many of the stars formed would have died betfusion reactions ending at iron.

The present state of the universe:

(). Expansion at halfway:

The present temperature of the CBR is close to ,2idicating that the expansion has
reached nearly half way. As the rate of coolingpme degree Kelvin in 2.99 million

years, it will take only 8 million years to reackaet half way. At exact halfway of

expansion, the temperature is neutral (neithernleotcold) and speed of expansion is
steady (acceleration is zero). So the present ghésidhe most suitable time for life to
exist, and it is no surprise that we are hereatitfht time to observe these.

(i1). Age of the universe:

The age of the universe is the time elapsed sinoeerse started expanding and so is
equal to 15.64 billion years. Increase in radiughaf universe till now is 7.82 billion
light years. The oldest starni 140283 so far observed is estimated to be 14.46 + 0.8
billion years old. Though the uncertainty in thiguire is large, the proposed age is
comparable to this, and there may be still oldarsst

(iii). Evolution of life:

Life can exist only when conditions are not extreriide complex brain structure
requires a more moderate condition. So the peiliosk to halfway is the most probable
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(@iv).

10.

11.

time that intelligent beings like humans emergethe universe. The direction of
evolution is thus determined by expansion. Evolutieaches its zenith at halfway, when
‘brain-structures made up of matter' realizes wietter is, a self-realization. Thereatfter,
there will be gradual devolution, brain graduallysihg its processing power, and
ultimately all life forms will disappear, only te+emerge in the next expanding phase.

The farthest source:

By the time expansion reaches halfway, light comtesleone revolution. So the farthest
source, in terms of ‘time taken by light' to reah will be nearly 15.46 billion years
away. At that time, that source would have remaidede to our present position, and
now we are observing the returning rays. Beingh@ middle region, it would have
moved out only 3.9 billion light years by this timend so is not the farthest in terms of
distance. As the source was not exactly at oureptgsosition, the returning rays reach
us from one direction only, and so it will appearaadistance source. The rays from the
source that remained at our exact position wilet8kmillion years more to reach here.

Amount of matter in the universe:

The proposed model visualizes that matter remaiagnlyn as masses many-body
systems made up of atoms. At present, the amountabter in stars, planets, etc. are
estimated based on the concept of 'universal Gt tBe proposed 'variable G'
(proportional to square of the speed) implies shah estimates are wrong. For example,
the speed of Sun is 6.7 times that of Earth, s@ ishould be 45 times that of Earth, and
mass should be 1/45 of the present accepted value.

Similarly, the present concept based on 'straigiet-lmotion of light' and 'metric
expansion of space' view that the 'visible univezgéends up to 45.7 BLY from us. But
the (proposed) circular path of light restricts ausibility' to 5 BLY, and the expansion
being due to actual motion, the middle region distvould have moved out only by 3.9
BLY. So the 'visible universe' extends up to 9 Baily, and so the present estimate of
density of universe is also wrong.

Agreement with observation:

The new model is in agreement with the followingibéacts observed: (i). expanding
universe (ii). accelerating expansion as at pre@gntexistence of CBR (iv). uniformity
on a large scale (v). existence of galaxies, dsstBlaments/voids (vi). increasing
entropy (vii). existence of stars (hmiassesand black holes (colchassep(viii). fusion
reactions stopping at iron (ix). existence and @toh of life. The model is devoid of
exotic concepts like four-dimensional space-tingkdnatter, dark energy, etc.

The Earth- Moon distance:

The present accepted theories (Newtons laws an@r&leRelativity) do not visualize
any mass- distance relation for the large-scalectires of the universe; that is, the
distance between bodies can be arbitrary. But thegsed model visualizes that distance
at any given time depends on the then space-cdan3tam average Earth- Moon distance
can be given by the relation d =82, where Mis the mass of Earth and 's’ the present
space-constant.
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Earth- Moon distance = (5.9%7B¥%)(1.28610¢/2)
= 3.84410°m.

The measured Earth- Moon distance perfectly agstésthe theoretical value predicted
by the model, and thus serves as the proof of thein

. Conclusion:

The 'pulsating model' and the 'space-constant' ceded with it are just logical
possibilities arising out of the assumption themergy and force of the fundamental
particle are equal to nf2”. However, in the case of Earth- moon distance, the
theoretical value obtained using the 'space-cotist@nees exactly with experimental
data available. Either this is\aely strange coincidenter avVery strong proof | would
argue that it is &ery strong proofthat validates both the assumption and the model.

The pulsating model presents a clear physical tstreicof the universe: The required
physical values associated with the universe haea lolerived; the past and future of the
universe remains explained; and there are no uamqua concepts. Thus the model is
complete in all respects, and agrees with all alagemal evidences available so far. So
| claim that the proposed model is better tharettisting/ACDM model.
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