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Summary: Concepts of space and time and fluctuations therein control the evolution of the universe with dark matter and energy playing an indirect but profound role. The pre-existing emptiness and a powerful  potential  force-field caused the Big Bang. Initial fluctuations died down causing a sort of steady-state being experienced currently.  Availability  of  large scale telescopes, launch of interstellar space probes and establishment of Wilkinson Microwave Anisotropy Probe open up wide possibilities to investigate the early universe. Indications have appeared that both the fine-structure constant and the proton to electron mass ratio have decreased slightly over the cosmic time. The magnitudes of the physical constants as also the strength of the four force-fields for early universe of low entropy are expected to vary compared with the values for the present universe of high entropy. We may well require a broad-based approach as we interface the knowledge from particle physics to picturize the evolution of primordial matter of the original universe to the present scenario. The mysterious role of dark energy and matter throughout the evolution need to be categorized better than the conjectural interpretations made thus far.

Background: We expect the laws of physics not to change with respect to space and time coordinates. The contemporary theories (1) do not restrict possible variations of physical constants. Levy-Lebold (2) and Flowers-Petley (3) have categorized the fundamental constants. As the free parameters in any theory control the predictions, doubts emerge when the measured values do not fall in line.

      Some essential points are worth enumeration in a search for the inconstancy of the constants, e.g. any bar on theoretical grounds, mismatch between terrestrial and celestial time, continuance of space-time fluctuations beyond the instant of Big Bang, unraveling the mystery about dark matter & energy, etc. An interesting news report by M. Peplov (4) has appeared indicating shifting constants may shake the laws of nature. Five review papers have simultaneously appeared covering different aspects of cosmology. These deal respectively with (a) the totality of cosmic nature (5), (b) naturalness of the universe (6), (c) its large scale structure (7), (d) evolution of stars and galaxies (8) and (e) heavy-element synthesis in old stars (9). Though the overall understanding of cosmology has improved, some fundamental queries persist. The same are enumerated below:

1. The concepts of space and time and fluctuations therein appear to govern the cosmic evolution, with possibility of multiple universes! 

2. The non-baryonic nature of dark matter with negligible random motion (cold dark matter, CDM ) and the gravitational influence exerted on the visible universe remains a conjectural view. There is no interaction with CDM  which  provides direct observation of it, as it coexists with the visible universe. 

3. The manifestation of the four types of force fields and an understanding about their relative strengths over the cosmic time scale vis-à-vis the original unified field are lacking. Gravitational field remains mysteriously irreconcilable with the other three fields. There are postulations about gravity operating in extra dimensions and / or its quantum nature! 

4. If the Big Bang was localized in space, how come that the created primordial matter took only a trillionth of a second (10) to spread over the initial vastness of the universe. 

5. Early universe appears to be markedly different (more isotropic with low entropy) from the present one ( more  heterogeneous with high entropy). What may happen to the concept of time-reversibility of the physical laws over the period of cosmic existence? 

6. The growth rate of evolution of the universe has not remained constant. Has the relative percentage of dark matter in relation to visible universe remained constant ever since the creation? 

The nature of such queries is not easy to tackle. Our intellectual capabilities have created both science and spirituality (religions). We however have considered the disciplines in the two categories to be mutually exclusive, having respective specialties. The time has come to widen our vision and approach of treating exclusive divisions to be complimentary in nature. Such an approach may facilitate maximizing the overlap of individual consciousness with the cosmic one, which  is depository of the total knowledge. Something of the sort happened to Albert Einstein in a natural way when he attributed his famous discoveries of the year 1905 to some flashes he received having origin external to his thought processes. Some unique and novel developments are expected to emerge as we comprehend and implement inspirational ideas that stimulate our thought processes unknowingly! Some such illustrations have come to light in the scientific disciplines, as the techniques of meditation and yoga were incorporated (11).

Current Status: Cowie (12) has summarized three measurements on the fractional change in the value of fine-structure constant ( e2/hc ). Two earlier studies indicated a small downward variation while a later study showed a null result, covering the period 1 billion years onwards after the Big Bang. The studies relate to looking at the radio-emissions from the hydroxyl ( OH ) molecules present in distant galaxies. More recently, proton to electron mass ratio was measured from two distant quasars ( about  12 billion light years away) involving the absorption of U.V. light by the hydrogen molecule constituents present. A small reduction of 0.002 % was seen, as the data was subjected to 3.5  sigma confidence level (13, 14). WMAP studies have indicated that the birth of the first star took 0.4 billion years of the initial universe. However, most of the stars came into existence half way around the 13.7 billion years life of the universe( 8). Astrophysical results involve large uncertainties in the data. Some ambiguities about the phenomena attributed to be looked at in the far off celestial objects are also possible. One expects the instrumental capability and precision to improve, as more data is gathered from the satellites and space probes being sent even beyond the confines of the solar system. An attempt will be made to synthesize cosmological measurements in consonance with the developments in particle physics where the primordial matter was generated artificially through the break up of atomic nuclei. Besides, an approach will be made to conceive the cosmic evolution with freshness and openness in the laboratory of human mind.

A Scenario of Evolution: The hints for possible evolution process lie in the discoveries of particle physics as it revealed matter to consist of quark-gluon as basic constituents/primordial particles of cosmos. The all-powerful “ unified field “that preexisted with emptiness, caused the Big Bang. The latter imposed   violent fluctuations in space-time to result in matter-energy. There was a near instantaneous spread of the primordial matter over the size of the baby universe. The evolution process started to form the nucleons and other elementary particles through the manifestation of the strong nuclear field. The hyperons and the heavy mesons decayed into nucleons / lighter mesons and leptons respectively. The former was mediated through the strong and the latter through the weak nuclear field respectively. Such a sequence of events may well be separated on the cosmic time scale. As the stars started to form, there was just the need for very hot plasma of the lightest of nuclei just a proton or a neutron –proton pairs. The electromagnetic field required to form neutral molecules /atoms of hydrogen & helium gases could exist only in the relatively cooler regions of  interstellar  space  in  between the stars locations. Only at a later stage that the pions could exist in a free state to decay, as initially these were needed to keep the nucleons bound with the quark-gluons structure. Thus, the decay of mesons into leptons, the muon and the electron can be visualized. The early universe appears to have followed the following game rules for evolution:

1. The unified field manifested into nuclear, electro-magnetic and weak nuclear fields sequentially with lower & lower relative strengths.

2. The initial strengths of each of these fields decayed exponentially, not necessarily with the same rates, to result in the presently observed relative strengths.

3. The gravitational field was exclusively the last to emerge when the natural evolution demanded it, e.g. to contain the stars for long-term stability and to generate the minutest of matter particle/dust from the atom/molecules and continue the coalescence to form bigger bodies like meteors, natural satellites, comets, etc. in the cooler interstellar space. It is quite possible that the strength of gravitational field also decayed exponentially with the demands of evolution.

To summarize,   the nature followed the demands of a designed process of evolution, as different structural scenarios emerged in the universe.

Conclusion: It appears difficult that one will find the physics of the day to hold true during the early period following the Big Bang. The growth of modern science does not appear to be a part of natural activity so as to comprehend the early universe correctly.  Also, the emergence of visible universe can  not be considered as an orderly growth out of pure chaos. The pre-existence scenario was a situation signifying unitarity. How can it result in the universe through a quantum probabilistic action governed by the concept of duality?  Philosophically, a vibration free non-physical pure consciousness with implicit intelligence appears to be an ideal candidate for the pre-existent state. The birth of the universe is apparently a decision it made to manifest minuscule its huge power in the form of vibrations of space-time. Only an intelligent signal can result in such an event of the birth of a universe with a design of evolution from the start! The author of the article “ Is our universe natural?”( 6) has presented the inflation and quantum gravity as the basis for cosmic evolution. In contrast, this presentation has visualized the emergence of the four  physical  fields in a sequential manner, as per the demands of nature as existent at a given time. Some experimentation is proposed below that may help confirm the scenario as presented here:

1. An electromagnetic signal of sufficient strength may be accumulated from a source of most-distant galaxy/supernova, in order to measure variation in the value of velocity of light, c on a cosmic time scale. It may utilize the process of micro-lensing to approach such truly distant celestial objects. 

2. Since individual constants are likely to vary, their ratios like the fine structure constant or the proton to electron mass are not suitable for such a study. Instead, one may look at a phenomena that specifically measures the proton mass or the charge on the electron over the comic time scale. 

3. It may be prudent to look for the muonic atoms or even the anti-matter atoms in the very early universe as these may coexist with lower abundance along with normal atoms. 

4. Looking at a phenomena that is specifically  connected with each one of the four fields independently, may indicate possible changes in strengths of a field on cosmic scale. 

5. Gravitational wave mapping of the universe appears to be of great significance. Besides indicating any variation in the value of G , it may help identify whether the 4 fields emerged simultaneously or sequentially on the birth of the universe. 
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