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ABSTRACT 

 
In this paper, we use the observational data to compare the events predicted 

by different theories of Universe about the beginning, formation of small and large 
scale structures and the nature of expansion of universe. On comparison, we found 
that the parameterised model of Big Bang predicts the most of the events correctly. 
However, it too have some problems to solve. Result suggests that at present no 
theory is the ultimate theory of universe.   
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INTRODUCTION 
 

 From very past the question that confused everyone was “How the Universe 
formed?” The first most feasible answer was given in 16th century by Giordano Bruno. This 
model is known as ‘Static Universe’, in which the universe is both spatially and temporally 
infinite, and space is neither expanding nor contracting. In contrast to this model, Einstein 
(1917) proposed a temporally infinite but spatially finite model, in his paper Cosmological 
Considerations in the General Theory of Relativity. But after the discovery of the redshift-
distance relationship by Slipher and Hubble (1929), it was proved that the universe is 
expanding. On the basis of this discovery, LeMaitre (1931) proposed in his “hypothesis of 
the primeval atom” that the universe began with the explosion of the primeval atom — what 
was later called the “Big Bang”. The current Standard Big Bang Cosmology involves 
extensions and refinements to this basic Big Bang model. 

After  few  years, Bondi et al., (1948) proposed “Steady State Theory” as a model 
alternative to the Big Bang theory. It asserts that although the universe is expanding, it 
nevertheless does not change its appearance over time, i.e. the universe has no beginning and 
no end. For most cosmologists, the refutation of the steady-state theory came with the 
discovery of the cosmic microwave background radiation in 1965, which was predicted by 
the Big Bang theory. 
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As more observations were made and more accurate observational data were found, 
Narlikar et al., (1993) came with a theory known as Quasi-steady state theory as a new 
incarnation of the steady state ideas meant to explain additional features unaccounted for in 
the initial proposal. But still their CMB data does not match correctly with WMAP. 
These days Standard Big Bang Cosmology is considered as the best theory to explain the 
origin of universe but it too has many limitations and unexplained assumptions. So still a lot 
of questions are left whose answers are unknown and we need an independent thinking to get 
those answers and solve the mystery. 
 

STATIC UNIVERSE 
 

The solar system was a relatively insignificant star system, amongst an infinite 
multitude of others and not the centre of the universe. This non-hierarchical cosmology was 
proposed by Giordano Bruno (1584). He proposed a universe which had its centre 
everywhere and circumference nowhere, now known as Static Universe (or Stationary, or 
Infinite Universe). He anticipateda cosmological model wherein the universe is both spatially 
and temporally infinite and space neither expands nor contracts.  

Later Einstein (1917) proposed a model in which the universe is temporally infinite 
but spatially finite in his "Cosmological consideration of general Theory of Relativity"1. This 
was before Einstein had embraced the Big Bang Theory. This cosmological model was not 
stable because all the matter tended to collapse in a central point. Einstein, instead of 
reconsidering the laws used in his model, only added a positive cosmological constant to his 
equations of general relativity so as to keep everything stable, to countervail the attractive 
effects of gravity on ordinary matter. It is surprising to learn that the greatest physicist had 
ever created a static model which tended to collapse in one point due to gravitational 
attraction. Later on, he settled for the Big Bang model which is also finite in space and time.
    

 
 
 
 
 
 
 
 
 

Figure 1: Value of the Hubble Constant including measurement (7) (9) 

 

After the discovery of the redshift-distance relationship by Hubble(1929), Static 
theory became obsolete theory as it was not able to explain the intergalactic redshift. Edwin 
Hubble stated that objects observed in deep space (extragalactic space, ~10 megaparsecs or 
more) are found to have a Doppler shift interpretable as relative velocity away from the Earth 
and this Doppler-shift-measured velocity of various galaxies receding from the Earth, 
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isapproximately proportional to their distance from the Earth for galaxies up to a few 
hundredmega parsecs(1Mpc=3.09*1019km) away. The law is often expressed by the 
equation: 
                v= H0D 
Where, H0the constant of proportionality (Hubble constant) between the "proper 
distance" D to a galaxy (which can change over time, unlike the co-moving distance) and its 
velocity v (i.e. the derivative of proper distance with respect to cosmological time 
coordinate)3. 
 
STEADY STATE MODEL 
 

The Steady State model was proposed by Bondi et al., (1948) and by Hoyle (1948). 
They adopted the "Perfect Cosmological Principle", and added the assumption that the 
Universe was the same at all times to homogeneity (the same in all places) and isotropy (the 
same in all directions)4,5.The radical assumption that as the Universe is observed to be 
expanding and if the density remains the same, matter must be continuously created, is not 
the reason that the Steady State model is now rejected. The steady state made many 
quantitative testable predictions which inspired many observational campaigns. As a result of 
these observations it became clear that the Steady State model predictions were not correct.  

The first prediction of steady state model to be tested involved the number of faint 
radio sources. In the 1950's astronomers found that radio sources were typically much more 
distant than typical optical galaxies, so modifications to the usual source count law due to 
cosmology were expected. For the standard Big Bang model (BB) the counts were expected 
to fall through a law which assumes that radio sources are conserved and therefore a given 
section of the universe has the same number of radio sources at all times. The density was 
constant in the Steady State model (SS), so the count correction would be given by different 
law. The diagram here shows what was expected and actually seen: 
 

 
Figure 2 

 

The observations (OBS) showed a surplus of faint sources whereas the Big Bang 
must have had inadequate faint sources and the Steady State should have had an even bigger 
deficit. The Big Bang rectifies this error. The Steady State model did not have any adjustable 
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parameters to correct for this error. The assumption of conserved radio sources (CRS) can be 
dropped in favour of an excess of radio sources 1-3 Gyr after the Big Bang. Thus the steady 
state failed in the radio source count test. The Big Bang passed by “winning ugly”6. 

Later on came the discovery of the Cosmic Microwave Background (CMB)radiation 
and with it the chapter of the Steady State came to an end. The CMB has the spectrum of 
a blackbody. A blackbody spectrum is produced by an isothermal, opaque and non-reflecting 
object. Thus a star, which is opaque, does not produce a blackbody spectrum because we can 
see both cooler outer layers and hotter deeper layers8. Usually a cavity with a small hole is 
used in the laboratory to make an opaque and non-reflective object. Radiation that enters the 
cavity through the hole will have to bounce off many walls before it returns to the outside, so 
even if the walls are only somewhat dark, the hole will appear to be completely black. The 
diagram at right shows such a cavity, with the blue incoming ray beingabsorbed completely 
while the red rays show the outgoing thermal radiation. In the Steady State, as the Universe 
was always the same, it never produced a blackbody. The Universe now is not producing a 
blackbody since it is not isothermal and it is transparent instead of opaque. Hence the 
existence of a blackbody background ruled out the Steady State.    
    

 
 
 
 
 
 
 
 
                                      

Figure 3 
 

BIG BANG MODEL 
 

After the discovery of the redshift-distance relationship, LeMaitre (1931) interpreted 
the redshiftas proof of universal expansion and proposed what became the Big Bang theory. 
Big Bang model suggests that at some moment all matter in the universe was contained in a 
single point, which is considered the beginning of the universe2. 

According to the Big Bang model, the universe expanded froman extremely dense 
and hot state and continues to expand today.The main idea is that universe is expanding and 
it was hotter and denser in the past. After the initial expansion, the universe cooled 
sufficiently to allow the formation of subatomic particles, including protons, neutrons, and 
electrons. Though simple atomic nuclei formed within the first three minutes after the Big 
Bang, thousands of years passed before the first electrically neutral atoms formed. The 
majority of atoms that were produced by the Big Bang are hydrogen, along with helium and 
traces of lithium. Giant clouds of these primordial elements later coalesced through gravity to 
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form stars and galaxies, and the heavier elements were synthesized either within stars or 
during supernovae. 

The Big Bang theory offers a comprehensive explanation for a broad range of 
observed phenomena, including the abundance of light elements, the cosmic microwave 
background, large scale structure, and Hubble's Law. But Since the discovery of the cosmic 
microwave background radiation in 1964, astrophysicists have incorporated observational 
and theoretical additions into the Big Bang model, and its parameterization as the Lambda
CDM (Cold Dark Matter) model serves as the framework for current investigations of 
theoretical cosmology. 

Although Big Bang model was successful in explaining observed phenomena and 
resolving its problems, like the horizon problem, the flatness problem, and the magnetic 
monopole problem, it leads to too many epicycles. Epicycles like dark 
biasing, inflation, etc. 
 

Lambda-CDM Model 
 

The ΛCDM (Lambda cold dark matter
parameterization of the Big Bang
a cosmological constant, denot
and cold dark matter(CDM). It is frequently 
referred to as the standard model
 
 
 
 
 
 
 
 
    

Figure 3: The expanding universe according to Big Bang Model
 

The letter Λ (lambda) stands for the
associated with a vacuum energy or
contemporary accelerating expansion of space against the attractive effects of gravity. A 
cosmological constant has negative pressure,

p: pressure, ρ: mass density. 
which contributes to the stress
relativity, causes accelerating expansion. The fraction of the total energy density of our 

universe that is dark energy
matter is a form of matter introduced in order to account for gravitational effects observed in 
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very large-scale structures (the "flat" rotation curves of galaxies; the gravitational lensing of 
light by galaxy clusters; and enhanced clustering of galaxies) that cannot be accounted for by 
the quantity of observed matter. Dark matter is described as being cold (i.e., its velocity is far 
less than the speed of light at the epoch of radiation-matter equality); non-baryonic (i.e., 
consisting of matter other than protons and neutrons); dissipation less (i.e., cannot cool by 
radiating photons); and collision less (i.e., the dark matter particles interact with each other 
and other particles only through gravity and possibly the weak force). The dark matter 
component is currently [2013] estimated to constitute about 26.8% of the mass-energy 
density of the Universe. The remaining 4.9% comprises all ordinary matter observed as 
atoms, chemical elements, gas and plasma, the stuff of which visibleplanets, stars and 
galaxies are made9. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4: Estimated distribution of matter and energy in the universe, 
                                                 today (top) and when the CMB was released (bottom)(9) 

 

According to the LCDM theory, the Universe was intensely hot, remarkably smooth 
and essentially homogeneous immediately following the Big Bang. However, small 
fluctuations in density, less than a part in a hundred thousand, began to appear and grow. As 
the universe cooled, clumps of dark matter began to condense and within them gas molecules 
formed. At this point the universe was almost exclusively composed of hydrogen, helium and 
dark matter. This is the period when the cosmic microwave background radiation was 
emitted. 

The gas and dark matter were gravitationally attracted to the areas of higher density 
and formed halos that represented the seeds for the first galaxies. As the halos become more 
massive, they began to collapse under their own weight and became proto-galaxies (cloud of 
gas which is forming into galaxy). Soon after, the hydrogen and helium gas within the halos 
began to make the first stars. Then, over time, the halos merged to form larger and larger 
galaxies. 

In spite of great success of this model, it still has many problems to solve. Extensive 
searches for dark matter particles have so far shown no well-agreed detection; the dark 
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energy may be almost impossible to detect in a laboratory, and its value is unnaturally small 
compared to naive theoretical predictions. Comparison of the model with observations is 
very successful on large scales, but may have some problems on sub-galaxy scales, possibly 
predicting too many dwarf galaxies and too much dark matter in the innermost regions of 
galaxies. These small scales are harder to resolve in computer simulations, so it is not yet 
clear whether the problem is the simulations, non-standard properties of dark matter, or a 
more radical error in the model. 
 

Quasi Steady State Model 
 

In 1990, a critique of the standard Big Bang cosmology was published in Nature [vol 
346,807]. In that paper several unsatisfactory features of the Big Bang model was explained. 
Some of the problems explained were the Singularity problem, Age problem, Epicycles, 
Speculative nature and ignorance of phenomenon which are observed but not explained.2 
years later, same scientists (Hoyle, Burbidge and Narlikar, 1993) proposed an alternate 
cosmology called Quasi Steady State Cosmology (QSSC)10. 

The key idea was to somehow remove those unsatisfactory features which they 
described for Big Bang. They formulated the gravitational equations similar to general 
relativity, with the addition of a scalar field. They further stated that, the Cosmological 
constant originates from the inertial interactions between particles of universe and has the 
order of magnitude ≈10-56cm-2. However, this constant is negative. 

 

 
Figure 5:- - - - WMAP GRAPH, ____ QSSC GRAPH 

To get rid of singularity, it was proposed that the universe is driven by many 
minibangs rather than a singular once-only big bang. This is called a mini-creation event, in 
which new matter is explosively created and yet there is no spacetime singularity. The black 
hole like object acts as a creation centre. Unlike standard Big Bang cosmology, the QSSC 
has an intimate link with high energy events in the universe, through the mini-creation 
events. The gamma ray bursts, radio jets, active galactic nuclei (AGN) and even the origins 
of clusters may be linked to the minibangs. 

Despite of the fact that QSSC is less speculative, its data poorly fits WMAP data as 
compared to Lambda-CDM.Moreover some articles of this theory contradict each 
other.Narlikar.et.al, (2002) presented an "Interpretation of the Accelerating Universe" that 
requires a large opacity(11), while later Narlikar.et.al,(2003) presented an “Interpretation of 
the CMB anisotropy” that requires a low opacity(12). These articles were submitted to 
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different journals, and refer to each other as successful calculations of the QSSC model, but 
they in fact contradict each other. 
 

CONCLUSION 
 

Out of the four modern theories of universe two are obsolete now, Static Theory and 
Steady State Theory, because we have very strong evidences which prove them wrong. 
Intergalactic redshift, Radio sources count, Cosmic Microwave Background radiation, etc. 
are some phenomenon which made things so. After the parameterization of the Big Bang 
cosmological model, Lambda-CDM came. This model is the most popular among 
astronomers. It has resolved almost every problem but because of this too many epicycles 
came in. Moreover it is highly speculative, i.e. most of the present work is based on initial 
conditions and modes of evolution that are neither directly observable, nor based on 
established physics. On the other hand, Quasi Steady State is still unable to resolve many 
problems. So the present scenario concludes that cosmology is still an open subject and there 
is need for some independent thinking. 
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