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The Standard Model in particle physics describes the forces, 
components and reactions of the basic particles that make up 
matter. Also it predicts that there is an elementary particle, the 
Higgs boson, which would produce the effect of mass. In this 
paper we have first focused some important milestones of physical 
laws extending to standard model. We have then considered some 
particulars of Higgs boson showing the associated dominant 
features and the properties involved therein. It further highlights 
how the Higgs boson has become a key missing piece for 
astronomers and physicists to understand the basic building blocks 
of the universe. The effects of fundamental forces are described in 
natural world including four kinds of symmetry associated with 
microworld. The progresses in the field of cosmic microwave 
background as well as the role of gravitational wave and cosmic 
shear have been critically examined with a view to interfacing 
particle physics and cosmology together. 
Different techniques employed for solar radio observations and the 
instruments used for the successful recording of radio emissions 
from the Sun are summarized pointing out the early attempts for 
the same. The expansion of the wavelengths for astronomical 
observations in recent years is critically examined and the different 
sources of radio waves are noted besides measured and unwanted 
signals at any radio observatory. The importance of the role of 
detectors as well as receiver with radio telescope antenna have 
considered besides aperture synthesis, an approach to high angular 
resolution with radio telescope. The possibilities of different type 
of polarizations in astronomical radio sources have been focused 
and information for any investigation on radio astronomical 
universe is discussed. The roles of neutrino astronomy and 
gravitational wave astronomy have also been highlighted. The 
recent experiment using Large Hadron Collider and its planning for 
further development is highly promising in astroparticle research. 
As the temperature fell below a critical value with the expansion 
of the early universe, an invisible force field called the ‘Higgs 
field’ came into play throughout the cosmos in addition to ‘Higgs 
boson’. We have also highlighted the major epochs and the related 
main events linked to the formation of the universe and which in 
turn is associated with the Higgs boson particle.
The correct explanation for the expansion of the Universe is still 
unknown but a possible source of interpretation will come through 
the ideas of ‘dark matter’ and ‘dark energy’. The background and 
sources of these two phenomena are presented in this paper which 
includes the mysterious dark force responsible for pulling the 
galaxies apart as well as the complicated collisions between galaxy 
clusters. Some recent discoveries of dark matters are highlighted 
and an estimate for the distribution of matter and energy in the 
universe is given pointing out some evidences through supernovae. 
We have elaborately examined the progress in the theory of 
structure formation both in the early and expanding Universe. 
Starting from the Dark Age we have emphasized the formation of 
the first cosmological objects and also that of the first generation 
stars. Basic physics such as gravitation, hydrodynamics, and 
atomic and molecular processes in a hydrogen-helium gas have 
taken into consideration for analyzing the structure formation of 
the Universe. Some key physical processes wherein computer 
simulations have got priority to tackle the nonlinear problems of 
structure formation have been taken into account. Finally, scopes 

for further investigations have also outlined. Our understanding 
of Higgs bosons is considered very critical over a wide area. 
According to the theory, the Higgs boson is the emissary of an all-
pervading ‘Higgs field’ which is responsible to give matter mass. 
In this paper experimental techniques using LHC are outlined and 
some important milestones related to the Standard Model Higgs 
boson are mentioned. Results derived from the LHC experiments 
are critically examined indicating the possibility of being more 
than one Higgs boson. It has been noted that further investigation 
could lead to a new understanding of dark matter, a mysterious 
substance to make up a quarter of the universe.
Neutrinos constitute majority of the total number of elementary 
particles in the universe.  In this paper the purpose of neutrino 
astronomy has been justified emphasizing the idea of suitable 
connections of neutrino with many other branches of astronomy. 
Measured and expected fluxes of natural and reactor neutrinos 
have been critically focused under observational challenges. 
Major scientific problems of neutrino astronomy are broadly 
classified and the role of neutrinos in the early universe has 
been examined from the point of view of our current knowledge. 
Finally the various detection methods of neutrinos are summarized 
highlighting their relative advances and limitations. Some of the 
recent advances have been pointed out stating future possibilities 
on the identification of the building blocks of the Universe. 


