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Big Bang: one of the most extraordinary, important, and  
awe-inspiring theories in science…..









Scientific cosmology — the 
search for a picture of the 
Universe that would make 
sense with no mention of 
divine beings — began 
with the Greeks. They 
sought to look beyond the 
patterns of numbers to 
something fundamental.

I. INTRODUCTION

1.1 PROLOGUE











Age of the Universe: 13.797 ± 0.023







nature of DM and DE?







1.2 THE COSMOLOGICAL PRINCIPLE

Any cosmological consideration must be based on one 
or more cosmological principles -- a seemingly trivial 
simplifying set of assumptions. Six of them are described 
below: The Ancient Hindu, the Ancient Greek, the Genuine 
Copernican, the Generalized Copernican, the Perfect, and 
the Anthropic CP.

The Ancient Hindu Cosmological Principle: The Universe is 
infinitely heterogeneous; our Earth is not an exceptional place, 
neither in space nor in time, but it is also not typical, not 
average (it is impossible to obtain any mean, any average value 
out of infinitely dispersed parameters).



The Ancient Greek Cosmological Principle: The natural center of 
the Universe is the Earth, which is a unique feature in time and 
space. Several geometrical figures possessing centers were 
already known to ancient Greeks. Thus many mathematical 
cosmological models based on this principle have been developed 
starting from antiquity, like the systems of Hipparchus, Ptolemy 
and Tycho Brahe.

The Genuine Copernican Cosmological Principle: The Universe 
observed from every planet looks roughly the same. The original 
cosmological model of Copernicus was based on it (Sun was at 
the center of the Universe.)



The Generalized Copernican Cosmological Principle:  The Universe 
looks roughly the same not only when seen from every planet but 
from every point in every direction (Universe is homogeneous and 
isotropic). Introduced in the beginning of the 20th century by 
Einstein, Friedmann, Lemaitre, and others, as a seemingly harmless 
simplification when solving equations. It produces the Hubble Law.



The Perfect Cosmological Principle:  The Universe observed from 
every point in every direction and at every time looks roughly the 
same. Introduced by Herman Bondi and Thomas Gold (1948), 
this principle brings more restrictions on the possible solutions 
than the former principle does. The only solution based on this 
principle is the Steady State model, ruled out by the discovery of 
the CMB in 1964!

1948-1964



The Anthropic Principle:  There exists in the Universe a physical 
being, intelligent and striving to knowledge; out of this assumption 
all the physical laws and physical constants can be deduced in 
narrow intervals of their values. Formulated by various authors in 
various manners (e.g., Carr 1982).



1.2 PARTICLES IN THE UNIVERSE





τ=2.6×10−8 s





strength=1
strength=100 

at 1 fermi strength=10-4strength=10-36

helicity of a particle is right-handed if the direction 
of its spin is the same as the direction of its motion

https://en.wikipedia.org/wiki/Spin_(physics)
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ENERGY CONTENT OF THE UNIVERSE


