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In the first half of the twentieth century leading up to the Indian independence from colonial 

rule and slightly beyond, 1900 -1960, we witness the rise of five great indigenous Indian 

physicists who defined twentieth century physics in a major way: (i) Jagadish Chandra Bose 

and his radio research (Radio, Terahertz and mm-wave Physics); (ii) Satyendra Nath Bose 

and his quantum statistics (Bose-Einstein Statistics); (iii) C. V. Raman and his spectroscopy 

(Raman Effect); (iv) Meghnad Saha and his ionization equation in astrophysics (Saha 

Ionization Equation); and (v) Homi J. Bhabha and his scattering in high energy cosmic ray 

phenomena (Bhabha Scattering). The physicists and the significance of their seminal 

contributions to development of physics, both experimentally and theoretically, can be 

recounted and interpreted through the lens of scientific, cultural, social and political 

background of the day, resembling an organized self-criticality and critically enhanced 

fluctuations just prior to and during phase transition to a different scientific order of the day. 

 

 

       Jagadish Chandra Bose: 1858 – 1937: Emergence of Indian experimental science 

 

                                     
 
In the Royal Institution in London, 1897 demonstrating his Terahertz radio transmitter. 

Guglielmo Marconi, developer of radio telegraphy, was present in the audience. Marconi’s 

apparatus in Bologna is to the right. Marconi successfully transmitted across the English 

Channel in 1897, by the time Bose returned to India with funds from the Royal Society for 

further research and development. 

 

 

 

 



          Satyendra Nath Bose: 1894 – 1974: Emergence of Indian theoretical science  

 

                           

 
Classification of the entire world of the material particles into a set behaving statistically 

according to Bose-Einstein statistics (1924), known as ‘Bosons’ in the Standard Model of 

particle physics and the unique cooperative behaviour of ‘Bosons’ coalescing into a Bose-

Einstein condensate (1995). 

                      
        C.  V. Raman:1888 – 1970: Indian experimental science post-Quantum Mechanics 

 

                             
 
Arthur Compton showed that scattering of x-rays by an electron resulted in a momentum 

recoil of the electron, proving that x-rays came as packets of energy or photons (1927). 

Chandrasekhara Venkata Raman demonstrated the Optical Analogue of Compton Effect - the 

“Raman Effect” - establishing particle nature of visible light experimentally (1928). 

 

                 Meghnad Saha: 1893 – 1956: Emergence of Indian Astrophysics  

 

                                 
 

Saha Ionization Equation (1920) was a simple thermodynamic and statistical mechanical 

application of the Nernst formulation, which boosted Stellar Astrophysics, helping elucidate 

the nature of STARs and greatly assisting scientists categorizing stars in the Harvard 

Smithsonian Observatory. 

 
       Homi Jehangir Bhabha: 1909 – 1966: Emergence of Indian High Energy Physics  

   

                    
  
Formulation of electron-positron scattering, known as the “Bhabha Scattering” is the basis of 

experimental study at the electron-positron colliders of the late 20th and early 21st centuries 

and also gave impetus to the high energy cosmic rays research in 1930s and 1940s.  Known 

as the father of the atomic energy establishment in India and a world leader in peaceful use of 

atomic energy. 


