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A three-day lecture workshop on the „Frontiers in Astronomy‟ was organised by the undergraduate and post-

graduate departments of Physics at St Philomena‟s College in association with the three Science Academies 

of India. The event was directed by Prof. G. Srinivasan, visiting professor of the Indian Institute of Astro-

physics, and locally co-ordinated by Prof. D. Revannasiddaiah, head of the postgraduate department of phys-

ics. 

The workshop was open to postgraduate students of physics and highly motivated undergraduate students. 

There was a huge demand for participation in this workshop with more than 200 applicants but the number 

of selected participants had to be cut down to 150 in order to accommodate everyone and to ensure fair par-

ticipation. There were an overwhelming number of applicants from universities and colleges around Mysore. 

The event was inaugurated in the undergraduate auditorium by Prof. Srinivasan in the presence of the rector, 

Rev. Fr. Bernard Prakash Barnis, the principal, Dr T. Ruth Shanthakumari, and Prof. D. Revannasiddaiah. 

This was followed by a brief address by Prof. Srinivasan who explained to participants how best they can 

make use of this workshop. 

The very first session was a lecture by Prof. G Srinivasan titled What are stars? He started out by explaining 

various properties of stars such as gravity, radiation pressure and gas pressure that balance one another and 

keep the star stable. He made use of very elementary thermodynamics and Newtonian mechanics concepts to 

make conclusions regarding the mass and luminosity of stars. 

The second lecture was again by Prof. G. Srinivasan on Quantum stars. The professor explained the 

processes that occur during the collapse of stars. Any changes in the temperature of the inheritor of a star 

will increase the radiation pressure resulting in expansion and subsequent cooling of the gases, and this will 

cause a shrinkage back to the original dimensions of the star. The Chandrashekhar limit for the maximum 

mass of a white dwarf beyond which the star collapses to a singularity was explained by the professor. The 

inclusion of the exclusion principle and the Heisenberg uncertainty give rise to new pressure due to the quan-

tum nature of neutron stars. 

The third lecture of the day was delivered by Dr C.S. Stalin on Ultraviolet astronomy. He discussed, among 

other things, various types of observational astronomy categorised by the electromagnetic wavelength used 

for observation. He spoke of the many issues that plague optical astronomy and why the location of a 

ground-based telescope must be chosen with great care. He them moved on to space-based telescopes and 

discussed how UV astronomy and X-ray astronomy have opened our eyes, quite literally, and shown us a lot 

more of the universe than we knew before. 

The first day ended with a question–answer session led by Prof. G. Srinivasan. Participants asked questions 

that circled around ideas discussed during talks on the first day, especially quantum stars. Prof. Srinivasan 

himself posed questions based on Dr Stalin‟s lecture and asked the gathering why ground-based UV astron-

omy was not possible. He used this question to make several points about the importance of precise descrip-

tions and scientific reasoning in physics. Over all the sessions of the first day were an excellent start to the 

workshop. 

On Day 2, the first lecture was by Prof. G. Srinivasan on Neutron stars and supernovae. He started by men-

tioning the recorded witnesses of supernovae in the sky in olden times, as “guest stars”. During the mid 



 

 

twentieth century, the theoretical existence of neutron stars was already established. But physicists computed 

a critical value for the maximum radiation pressure beyond which neutron stars continue collapsing under 

gravity and eventually lead to an explosion that spews out the outer layers of the star in a supernova.  

The next lecture was by Prof. C. S. Stalin on Ultraviolet astronomy, in which he spoke of a few specifica-

tions of UV imaging telescopes, such as modes of operation, field of view and resolution. He also touched 

upon a few details about AstroSat satellites which were launched from India three years ago. He concluded 

the lecture by suggesting programs offered by various institutes in India for students interested in astronomy. 

The third session of the day was by Prof. G. Srinivasan on Interstellar medium. He discussed the puzzle that 

astronomers came across during the early twentieth century that far away clusters of stars appeared to be 

dimmer than expected according to the inverse square law, indicating that the extinction must be due to in-

terstellar dust. However, he explained, using the quantum mechanical explanation of Zeeman effect that if 

light passing through the interstellar dust was what caused the variation in intensity, the dust must also ab-

sorb and re-emit photons of a specific wavelength (21 cm), which were finally detected. He then spoke giant 

molecular clouds, their properties and the star formation processes triggered by UV radiation from superno-

vae.  

The final session of the day was a tutorial in which many students asked interesting questions to which Prof. 

Srinivasan answered with utmost zeal. 

On the third and the final day of the workshop, the first session was a lecture by Prof. G. Srinivasan on Black 

holes. He made a beautiful comparison of the events during the implosion of a star, as recorded by two ob-

servers, one in a frame on the edge of the star and the other, observing the shrinkage from a distance. He then 

went on to discuss gravitational redshift and the misconception regarding the definition of escape velocity of 

photons on the black hole event horizon. He concluded by discussing the possible trajectories around the 

centre of a black hole, both inside and outside the event horizon, and their stability at various speeds. 

The next lecture was by Dr M.C. Ramadevi from ISRO, Bangalore, on Detectors for X-ray astronomy. She 

began by discussing the three process through which X-rays interact with matter - photoelectric effect, 

Compton effect and pair production. She then explained the different types of X-ray detectors and the de-

pendence of the efficiencies on the detector material. Calibration of detectors was also part of her talk. She 

concluded by mentioning a few specifications of AstroSat and the instruments that were on boar such as 

SSM, SXT, UVIT and so on. 

The third session was a tutorial in which the students asked questions on both astrophysics and general phys-

ics and Prof. Srinivasan answered them all to the best of his ability. 

The final session of the workshop was a special lecture by Prof. G. Srinivasan on Accelerating universe. He 

started by mentioning the cosmological constant whose inclusion Einstein considered his greatest blunder. 

Speaking of the Hubble constant, he derived an expression for the critical density of universe and its implica-

tion on its overall shape. He then explained how the luminosity of light from supernovae can be studied to 

ascertain if the universe is accelerating or decelerating. The entire lecture was heavy on visuals and light on 

mathematics to cater to the layperson. The lecture was followed by question-answer session with the partici-

pants.  

Overall, the workshop was successful and received very positive feedback from the participants who ex-

pressed their desire to attend more such lectures here at St Philomena‟s College. 


