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Abstract 
 
Cosmology attempts to give a response to the fundamental demand regarding 
the phenomena behind the cosmos. The question is “what exactly is the 

physical and kinematical nature of the entire universe?” The basic 

requirement in formulating a comprehensive theory of cosmology lies in the 

knowledge of the basic facts about the Universe. These are, the shape 
(geometry) and size, the mass density and the total mass content, the age, the 

phase of its present dynamical behaviour, and its evolution with time. For 

any individual object or a group of objects occupying any local region of 
space, these information are not very challenging to obtain. But for the 

Universe as a whole, these fundamental facts pose great difficulties to be 

known. Whatever observations at large distances have been obtained, the true 
interpretations of them have very often been less known to the scientists. 

These observations are not up to that level on the basis of which a final 

conclusion could be drawn. Since distant objects are very faint, uncertainties 

occur in the final results. Thus, to get a clear picture of whole Universe, we 
are inadequate with the observational as well as theoretical attainments. Over 

the years, physicists and astronomers have proposed many cosmological 

models, broadly based on two principles, namely evolutionary theory and 
steady state theory. These theories are based on increase in the rate of 

expansion of universe. The observation says that the velocity with which a 

faraway galaxy is moving away from the point of observation is consistently 

increasing with time. The evolutionary theory stands with the principle which 
states that universe started at a particular epoch almost 10-20 billion years  
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back in time, with a huge explosion from highly dense matter having high 

temperatures. This is called the Big Bang theory. The inclusion of dark 

matter and a hypothetical repulsive energy form, dark energy, to the Big 
Bang theory resulted in formulation of Lambda-CDM model. 

 

Key words: Cosmological model; Big Bang theory; Steady State theory; 

Dark matter ; Dark energy 
 

1 Introduction 
 

Cosmology is the study of the nature and various phenomena that 

happens in the universe. One of the main study of cosmology today is the 

expanding universe and the cause of this expansion to the universe is around 

70 percent of its mass energy density .A number of cosmological models 
have come up giving a reason to the expansion. The Cosmological principle 

is the main postulate based on which all cosmological models are 

constructed. This postulate states that the universe looks the same from all 
directions considered at any particular epoch. In simpler words, the universe 

is supposed to be homogeneous and isotropic in nature. We need 

observational evidence to confirm this supposition which unfortunately is not 
available. But when considering the universe on a large scale, the supposition 

tends to become true.  

The addition of time factor or to be more specific the time independence 

factor to the hypothesis gave birth to the Steady State model [1]. This model 
stated that the picture of universe looks the same to two different observers, 

located at two different locations at a given time. Summing up, the steady 

state model states that the universe remains the same irrespective of the 
change in distance, direction and even time. 

 

2 The Evolutionary Cosmology  
 
      The picture of universe just succeeding the Big Bang, we observe a large 
number of sub-atomic particles. The neutrons present among these subatomic 

particles decay or recombine. This recombination was responsible for the 

cooling of universe as time passed. The neutrons can decay into protons and 

electrons and it can also combine and can also recombine with already 
present protons to give deuterium. As this process went on, the universe 

cooled down and attained a temperature at which electrons and nuclei 

combined. This resulted in neutral atoms. The whole process of combining of 
subatomic particles and cooling of universe is together termed as 

“recombination” after Big Bang [2]. This is the reason why the opaque 

universe where the free electrons scattered the light in same direction, 

became transparent universe and allowed light to pass. These photons in the 
transparent universe after Big Bang is the Cosmic Background Radiation. 
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The various cosmic bodies, the stars, planets, galaxies and others started 

to form at successive epochs. This universe is continually changing with 

time. Theory of General Relativity is the beginning of these models. 
 

3 The Alternating Cosmology 
 

      According to alternating universe, universe is infinite with allusion to 

matter and time. This implies as time passes, expansion rate must also 

increase. A finite portion of universe is a homogeneous pool of cosmic 
bodies because of which any question on evolution of universe is irrelevant. 

Since the universe is expanding, continuous creation of matter is necessary to 

keep up the consistency of the universe. The interesting part of theory is the 
newly formed matter expected to be hydrogen, is created in a creation field 

out of nowhere. This is C-field. This is how stars are believed to be formed. 

The law of energy-mass conservation is disregarded in steady state model. 
This is the strongest argument against it. 

 

4 Observational Tests 
 

      The first observing test is the mean mass density and the corresponding 

deceleration parameter. The understanding of such illustrations is based on 
two main suppositions. First, the observed red shifts of galaxies are actually 

Doppler shifts which imply that by observing the changes of the spectral 

lines one can actually find out the velocities of the galaxies responsible for 

red shift. Secondly, the same absolute luminosity is shared by all the 
brightest members in clusters of galaxies, therefore by observing a number of 

other magnitudes of luminosity we actually get to know their distances. Thus 

we can draw the red shift magnitude diagram which is same as that of the 
velocity-distance diagram with the above two observations [3]. The plot is a 

straight line which manifests the uniformity of expansion of universe. This is 

in favour of the steady state model. In case of non-linear curves which occur 

only at greater distance, the universe is either accelerating or decelerating. A 
peculiar phenomenon is observed in the galaxies that lie above the 

decelerating curves. The expansion of universe is decelerating, but after 

reaching a maximum extension, it would continue the same process. 
Therefore diminution takes place. Further observations and calculations 

demonstrate that the diminution results in a state of extreme temperature and 

density and finally tend to a singularity. This universe will again bounce back 
from the high temperature dense mass which further leads to a recurring non 

terminating series of oscillations. A plausible uncertainty can occur from the 

second assumption that we have taken, which states that galaxies at great 

distances have same absolute luminosity. Practically speaking, galaxies may 
not be of the same intrinsic luminosity as stated.  
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Therefore this observational test may result in uncertainty when greater 

space depths are taken into consideration. The second observational fact 

supports the Big Bang and violates the steady state model. A radiation of 
temperature 3K was discovered and this was termed as the isotropic 

background radiation. More accurately this radiation is of the temperature 

2.7K. This is obtained from the Quasar distribution. Quasars are Quasi-
Stellar Radio Sources. Quasars are one among the two types of Quasi Stellar 

Objects. These objects are of two types namely the radio wave source that is 

the quasars and the latter being Quasi Stellar Galaxies which do not give out 
radio waves. Quasars are continuously evolving cosmic bodies. For the 

acceptance of the theoretical concept the distribution of quasars should be 

uniform. The uniform distribution confirms the isotropic homogeneous 

universe. But the discovery of traces of radio waves by the radio 
interferometers manifested that quasars are not found uniformly in space. 

This discovery therefore supports the evolutionary character of the universe.  

 

5 Dark Matter 
 

      The Hubble’s observation from the 1920s manifested that the galaxies are 
receding away from each other with certain velocities which are directly 

proportional to the separation   between them. That is the universe is 

continuously expanding. During this expansion there can come a point when 
the current density might reach a value such that it becomes equivalent to the 

value of critical density. The value of which can be determined using 

Hubble’s constant. At the time when both the densities have the same value, 

the expansion stops. If this ratio is one, then the universe is flat. But the 
current observations indicate that the ratio is 0.20, which is an extreme upper 

limit [4]. This is the baryonic mass detected by its gravitational effect. The 

remaining 80% of matter is non baryonic. This indicates that the matter left 
after the Big Bang was not just baryons but also some other type of matter 

which contributed to the density ratio. Now, considering the observable 

baryonic mass, the luminous meter is only 20%. This luminous matter 
consists of bright stars and gas in different phases observed at different 

wavelengths of the electromagnetic spectrum including, X rays, radio waves 

and microwaves. Since the rest of the matter do not radiate in any 

wavelength of the spectrum, it has been called dark matter. The greatest 
evidence to prove the existence of dark matter is its significance in the 

current observational structure and the expansion of universe. Many 

observations and calculations manifest that a lot of galaxies would recede 
away from each other with very high velocities without the presence of these 

unseen matter. This the main reason for the incorporation of dark matter in 

the standard model of cosmology.  
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6 Dark Energy 
 
      The very reason is why the existence of dark matter is that the presence 

of these unseen matter decelerates the expansion of universe. The galaxies 

cannot recede away from each other at very high velocities. But the current 
observation shows that there is an increase in the velocity with which the 

universe is expanding. It is normal observation that where there is mass, 

there is the presence of gravity. The gravitational force is commonly known 

to be a pulling force. But noticing the expanding universe we can say that 
there is a presence of a pushing force instead of a pulling force [5]. This thus 

resulted in a hypothesis, which brought to a light a different form of energy 

which is pushing away the galaxies in the universe. This form was named as 
the dark energy. The dark energy can be demonstrated as a property 

possessed by space. As the centuries old prediction, the space is not empty. It 

has got many unknown properties. One of the many properties is that space 
can be created. The gravitational theory put forward by Albert Einstein with 

the inclusion of cosmological constant brought up the second property of 

space. This property said that the space that is created can have a certain 

form of energy present in it. Therefore as more of space is created, the 
energy present in the universe also increases. The second property could 

explain the expanding universe. The energy possessed by the space was 

termed as the dark energy. This new form of energy was the reason for the 
pushing force which in turn is responsible for the expansion. More is the 

presence of this form of energy, more is the pushing force and thus the 

expansion becomes faster. 

 

7 The Standard Cosmological Model 
 
      The Big Bang theory was modified so as to get a more detailed picture of 

the universe. This modification is the Lambda cold dark matter model. This 

model has inclusion of dark matter and dark energy along with the ordinary 

matter. It states most of the matter in space to be a particular material called 
dark matter. As the name implies, dark matter do not scatter light. Using the 

current technologies and experimental apparatus, dark matter cannot be 

detected. The dark matter is hypothetically speaking comprised of cold slow 
moving particles. The electromagnetic radiations are not emitted by these 

particles. The only source to manifest the presence of dark matter is 

gravitational force and its effects on dark matter [6]. The Lambda is the 
cosmological constant which stands for the existence of dark energy, a 

hypothetical force that is observed to be increasing the expanding rate of the 

Universe. This hypothetical force had to be introduced because of the 

increase in rate of expanding universe. Generally, in account of the 
gravitational effect, force is completely dependent on the mass. Therefore as 

mass is constant, there should be uniformity in universe expansion.  
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But the observations show acceleration in this expansion, which throws 

light on an alien energy form which is pushing the universe away. Thus, dark 

energy was incorporated in the theory. The LCDM models states that the 
universe had very intense hot temperatures and was homogeneous just after 

the Big Bang. As time passed the universe began to show some density 

fluctuations. Due to the cooling of universe, dark matter climbs condensed 
and some molecules of gas was formed within them. Hydrogen, helium and 

dark matter where the main compositions of the universe at that point of time 

[7]. This period of time was the same as when the cosmic microwave 
background radiation emissions took place. Halos are stars in globular 

clusters or those which are scattered thinly in a spherical volume also 

consisting tenuous gas. The gas molecules present during the early times of 

universe and the dark matter were attracted to areas of high density due to 
gravitational energy. This resulted in the formation of Halos and these 

became the starting point of the first galaxies. As more time passed, these 

halos evolved more and more and thus resulted in larger galaxies.  
 

8 Conclusion 
 
      Therefore from the two main cosmological models, steady state model 

can be neglected although it had great importance when first introduced. The 

main reason for its irrelevance is that is does not take into account the vital 
physical law of mass-energy conservation. The presence and properties of 

quasars also favour the evolutionary model or the Big Bang theory. The 

evolutionary model also collaborated with the theory of Einstein. The 

incorporation of dark matter and the unknown energy possessed by the space 
to the model made it more acceptable. The presence of unseen matter 

lowered the velocity with which galaxies were moving away while the 

pushing force provided by the energy of space reciprocated the effect. Both 
the pulling and pushing forces almost balance, but the more and more 

creation of space increased the dark energy present and this resulted in the 

increased rate of expansion of universe. 
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