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The three-day lecture workshop on “Beyond the Boundaries of Chemistry” was sponsored by the three science 

academies, the Indian Academy of Sciences, Bangalore, Indian National Science Academy, New Delhi and 

the National Academy of Sciences, India, Allahabad was successfully organized and conducted by the 

Department of Chemistry, Providence Women’s college during October 29th – 31st 2018. The aim of this 

workshop was to introduce various interdisciplinary fields like nanoscience, computational science, 

photochemistry, green energy technologies, drug design etc.to students and the researchers. Prof. Swapan K 

Pati, Professor and Chairman, Theoretical Science Unit, JNCASR Bangalore was the convener of the 

workshop and Dr. Deepthi Jose, Assistant Professor, Department of Chemistry, Providence Women’s College, 

Calicut was the coordinator.  

We had eminent scientists from premier science institutions in India as our resource persons. Our resource 

persons include 1) Prof. S. Ramasesha, IISc Bangalore 2) Prof. Sheela K Ramasehsa, NIAS Bangalore 3) Prof. 

Uday Maitra, IISc Bangalore, 4) Prof. P. K. Das, IISc Bangalore and 5) Prof. Raghu C. NIT Calicut. A total 

of 12 lectures were given by resource persons. About 150 participants (faculty, PG students, research scholars) 

from various institutions participated in this three-day lecture workshop. 

Day 1: 29/10/18 (Monday) 

The workshop commenced on October 29th 2018, with an inaugural ceremony. Dr. Gigy Abraham, H.O.D., 

Department of Chemistry welcomed the gathering. Dr. Minoo Divakaran, IQAC Coordinator, Providence 

Women’s college presided over the inaugural ceremony.  Prof. Swapan K Pati, Professor and Chairman, 

Theoretical Science Unit, JNCASR Bangalore and the convener, inaugurated the workshop. In his inaugural 

address he mentioned about the importance of getting exposed to various interdisciplinary fields and asked the 

participants to make complete use of the eminent resource persons who came to handle different sessions. He 

also outlined the various activities of Science academies and the purpose of this workshop. Prof. S. Ramasesha, 

Solid state and Structural Chemistry Unit, Indian Institute of Science, Bangalore offered his felicitations. Prof. 

Ramasesha talked about the science supporting activities of the academies like summer research fellowships 

for students and teachers, lecture workshops of 2- or 3-days duration for students and teachers, publication of 

a monthly journal of science education – Resonance etc. to nurture science all over the country. Dr. Deepthi 

Jose, coordinator of the workshop purposed the vote of thanks.  

 

Inaugural Function (From left to right): Prof. Swapan K Pati, JNCASR Bangalore (Workshop Convener); 

Prof. S. Ramasehsa, IISc Bangalore; Prof. Uday Maitra, IISc Bangalore; Dr. Minoo Divakaran, IQAC 

coordinator, Providence Women’s College; Dr. Gigy Abraham, HOD, Department of Chemistry, 

Providence Women’s College; Dr. Deepthi Jose (workshop coordinator) 



 

Dr. Minoo Divakaran delivering the presidential address and Prof. Swapan K Pati inaugurating the three-

day lecture workshop 

 

Prof. S. Ramasesha briefing the various science supporting activities of Science Academies 

The first session on day 1 was handled by Prof. Uday Maitra on the topic 'Molecules that defy rules'. The 

session dealt with molecules that doesn’t obey the principles and rules which are applicable to the majority of 

molecules and reactions. The nonexistence of four planar carbon bonds, some interesting molecules were all 

part of the lecture. Prof emphasized on the International Year of Periodic table to be held in 2019. 

Prof. S. Ramsesha lead the second session of day 1 on 'Probing energy levels in molecules and solids'. The 

fundamental theoretical aspects of various spectroscopic techniques were discussed. The lecture included 

Born-Oppenheimer approximation, Frank Codon principle etc. in detail.  

The afternoon session was made interesting by Prof. Uday Maitra on the topic 'Drug design- Is it really that 

easy'. The drugs that have hit the sales to about one million, the enzymatic activity of the drug were the main 

topics covered. The methods by which drugs get easily assimilated in the body using the principles of 

enzymatic mechanism formed the central theme of the lecture. 



The last session on day 1was made informative by Prof. P. K. Das on 'Molecular Electronics'. The advancement 

of technology in producing miniature size devices, the usage of molecules in rectification were highlighted in 

the talk. The need for transition from electronics to photonics was emphasized in the lecture. 

 

Prof. Uday Maitra talking on Molecules which Defy Rules and Prof. P. K. Das delivering his talk on 

Nanoelectronics. 

Day 2: 30/30/18 (Tuesday) 

We started our session III with the talk of Prof.Sheela K Ramashesha, from NIAS Banglore, about the relevant 

topic ‘Issues of Clean Energy’. Prof. Sheela started with the factors which increase the temperature. She talked 

about Greenhouse effect, cited many examples on this dangerous situation. And also talked about the pollution 

caused by burning fossil fuels by using vehicles. She also explained the fundamentals of semiconductors and 

solar technology. Audience was included in the interactive session.  

The next talk was by our Convenor Prof.Swapan K Pati, from JNCASR Banglore on ‘Chemical Bonding to 

artificial atoms from Classroom Quantum Theory’. He talked about the basics of Quantum Mechanics as well 

as its higher levels and applications. His talk also included Chemical Bonding, Hyper conjugation and quantum 

dots.  

 

Prof. Sheela K Ramasesha delivering talk on Issues of Clean Energy and Prof. Swapan K Pati on Chemical 

Bonding to Artificial Atoms from Classroom Quantum Theory 

After the lunch break, we began our IV session. The first talk was led by Prof. P. K. Das from IISc Banglore 

on ‘Photo dissociation Dynamics’. He explained the process of understanding the rate of bond breaking by 

shining light on it and the underlying mechanism. The photodissociation dynamics was explained in detail 

through the developments in methyl iodide dissociation using ultraviolet radiation. 



And the last talk of the day was presented by Prof.Swapan K Pati on ‘Modeling I to V characteristics of 

molecular systems. He discussed the fundamentals of doing electronics with molecules, how resistivity, 

conductivity definition change when one deals with single electron tunneling current, how molecules act as 

tunneling carrier for electron, quantization of current and how to obtain I-V characteristics of a single level 

molecule to multi-level complex molecular systems etc. Though the topic was a bit advanced, Prof. Swapan 

managed to make it simple by giving us some examples and even made us to think about aspects of what he 

was saying.  

Day 3: 31/10/18 (Wednesday) 

The session V on day 3 started with talk by Prof. Ramasesha on Probing Energy Levels in Molecules and 

Solids II. After briefing about his talk on day 1, Prof. Ramasesha moved to vibrational spectroscopy, followed 

by N.M.R spectroscopy. He also discussed Mossbauer spectroscopy. The session also covered the various 

applications of spectroscopy.  

The second talk was by Prof. Raghu C on Computational Methods. Starting from the fundamentals, he 

explained the theory of Density Functional Theory and its applications. Prof. Raghu also mentioned about 

choosing the right functional for our system of interest and the precautions we should take while doing and 

analyzing DFT calculations.  

The afternoon session was initiated with talk by Prof. Sheela K Ramasesha on Green Energy Technologies. 

She explained the details of tapping energy from solar energy, tidal energy, wind energy, hydroelectric power 

etc. The advantages and limitations of each of these methods was discussed. She elaborated the use of solar 

energy for running trains, cars, for making parking places etc. 

The last session was led by Prof. Swapan K Pati, Prof. S. Ramasesha and Prof. Raghu C. Prof. Ramasesha 

outlined about the need of approximations in calculations and size constrain in quantum calculations. Prof. 

Swapan explain in detailed various approximations starting from Hartree-Fock to Configuration Interaction 

calculations. Advantages of each type of calculations and the systems which can be studied using these 

calculations were discussed. The concept of basis set was also elaborated in detail.  

 

Prof. S. Ramasesha delivering talk on Probing Energy Levels in Molecules and Solids II and Prof. Raghu 

C. on Computational Methods 



 

Prof. Swapan K Pati on Challenges in Computational Chemistry 

The three-day lecture workshop was concluded with a valedictory function. Prof.Swapan K Pati urged students 

to ask questions about what they see and what they observe during his concluding remarks. He also advised 

the students to make the best use of the opportunities available in the present days and appreciated the efforts 

of the organizers for the successful conduct of the workshop. Participants were asked to give their feedback. 

A few participants from different colleges spoke about various aspects of the workshop. They felt this 

workshop was well organized and kept the time as per the schedule. They commented that some of the topics 

were advanced for post graduate and under graduate students.  But the workshop introduced many new fields 

to them and thanked the opportunity to interact with eminent scientists. They suggested that this kind of 

workshop should be continued more in the near future. The feedback was positive and the workshop ended by 

appreciating the financial support and encouragement of Science Academies and also thanked for support and 

contributions by all in one way or other by the coordinator, Dr. Deepthi Jose. 

 

Convener of the Workshop Prof. Swapan K Pati giving his Concluding remarks 



 

Feedback session by the students 

List of students and faculty members participated from various colleges 

 

SI.No  

 

Name of the College No. of 

students 

 

No. of research 

scholars 

No. of 

teachers 

Total 

1 Farook College, Calicut 11 1 2 14 

2 NIT Calicut  8  8 

3 MAMO College, Mukkam 12   12 

4 Govt. Arts and Science College, Calicut 15   15 

5 Govt. College, Chittoor   1 1 

6 Govt. Engineering college, Calicut   1 1 

7 Malabar Christian College, Calicut 11 1 3 15 

8 Zamorin’s Guruvayurappan College 13 2 4 19 

9 Kannur University  1  1 

10 SES College, Sreekandapuram, Kannur   1 1 

11 University of Calicut  1  1 

12 Markaz Arts and Science College   1 1 

13 Roche Diagnostics India Pvt Ltd  1  1 

14 St. Joseph’s College, Devagiri 1  2 3 

15 Providence Women’s College, Calicut 57   57 

 Total 120 15 15 150 
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Our Eminent Resource Persons     Participants 

 

Dr. Gigy Abraham, H.O.D, welcoming the gathering and Dr. Deepthi Jose, Coordinator expressing vote 

of thanks.  
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