
1. The Origin of Universe: 

 

 

 

• Big Bang Theory:  
- Most Popular Model which provides that the creation of universe was 
- Key words need to be mentioned: 1. Very Rapid (Instantaneous) 2. Exponential 

Expansion of 3. Infinitely small 4. Very hot. 5. Infinitely Dense Phase. 
- This event is termed as singularity. 
- Time – 13.7 ba. 

 

• The evidence: Model is compatible with 3 astronomical observations : 
 
1. Expansion of Universe : Galaxies seem to be receding from the earth. 

Recessional velocity of a galaxy ( Hubble’s Law) 
V= Hd 
Where d is distance of galaxy from earth 
H is Hubble Constant 

2. Cosmic Background Radiation : Some theoretical physicists had predicted the 
existence of such radiation which would be remanant of a hot Big Bang. 
1965- Confirmed existence – 1978- Nobel Prize 

3. Abundance of light elements in the observable universe : H and He. 
BBT predicts nucleosynthesis ( next topic) of elements which begins with H and He 
and is still going on. 
 
 
 



• What happened after the Big Bang : 

 



  

 

 



• Nucleosynthesis: Creation of elements  
 

- What: Nucleosynthesis is the process of creating new atomic nuclei 
from preexisting nucleons (protons and neutrons). 

- Four phases: 
1. Big Bang (or cosmogenic) nucleosynthesis (BBN), which occurred immediately after 

the Big Bang. 
2. stellar nucleosynthesis in the interior of larger stars during the process of stellar 

evolution. 
3. explosive nucleosynthesis in supernovae; and  
4. galactic nucleosynthesis (cosmic ray spallation) in interstellar space. 

 

Let’s look into each of them briefly: 

1. BBN:  
- T > 10^27 initially , then cooled to 10^13K 
- Matter coalesced together by gravity 
- Matter in form of quark-gluon plasma. 
- Formation of protons and neutrons 
- Formation of Deuterium ( as intermediate product) and Helium 

- Thus as we mentioned above , the abundance of light elements ( H and He) is believed 
to be because of this stage of BBN. 

- No heavier elements could be formed because of the very short duration of the Big Bang 
nucleosynthesis, which came to an end when, due to continued expansion and cooling 
of the universe, its temperature and density fell below what was required for nuclear 
fusion. 

 
2. Stellar Nucleosynthesis: 

- Occurs in stars during stellar evolution 
- Subsequent nucleosynthesis of elements occurred in core regions of stars (predating the 

Solar System) either by nuclear fusion or fission. 
- The successive nuclear fusion processes are referred to as: 

 
Hydrogen Burning  
Helium Burning  
Carbon Burning  
Neon Burning  
Oxygen Burning  
Silicon Burning  

 
 



 

 

 

 

 

  

 

 

  



 

  






































































