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   A three day lecture workshop on Advanced Topics in Condensed Matter 

Physics was held in St. Philomena’s College, Mysore, from September 22 to 24, 

2016.   Prof. R.Srinivasan was the Convenor and Prof. D. Revannasiddaiah was 

the local organizer.   The total number of participants was 150.   Participants 

were students and faculty from colleges in Mysore and Mandya. 

   The workshop was inaugurated by the Vice-Cancellor of the University of 

Mysore, Prof. K.S. Rangappa on 22 September at 9-30 AM. 

   Four topics were included in the workshop, namely 

1.   Piezoelectric sensors and their applications 

2.   Spintronic Materials and Devices 

3.   Phase Transitions  

4.   Cryogenics and Superconductivity 

 

   Dr. K. Rajanna, Department of Applied Physics and Instrumentation, Indian 

Institute of Science, Bangalore, gave two talks on Piezoelectric Sensors and 

their applications.   He described evaporative and sputtering techniques for 

making thin films of materials.   Using sputtering techniques thin films of PZT 

(Lead Zirconium Titanate) and Zinc oxide were deposited on substrates and 

these films, which are piezoelectric, were used in making various sensors. He 

described techniques for characterizing the piezoelectric properties of the 

films and techniques for fabricating rectangular arrays of these materials.  Dr 

Rajanna talked about tactile sensors, impact sensors, pressure sensors and 



vibration sensors developed in his laboratory using such patterned array of 

these materials.  

    Dr. Anil Kumar of the Department of Physics, Indian Institute of Science, 

Bangalore, gave three talks on Magnetic sensors, and Spintronic devices. He 

described the properties of ferromagnetic materials, namely residual 

magnetization and coercive field and explained how a bit with two states 0 and 

1 can be created by using the residual magnetization.   He elaborated on how 

memory devices could be made using such bits and how one could read and 

write on these memory devices.   He traced the evolution of such magnetic 

memory devices and pointed out how the density of these memory devices 

was improved over the years.   He talked about the discovery of large 

magneto-resistance in multilayer thin films of different magnetic materials, 

one with a low coercive field alternating with one of high coercive field.   The 

resistance arises from spin dependent scattering of electrons at the interface 

of the two materials and can be altered by applying a magnetic field which 

reversed the magnetization in the low coercivity material.   He talked about 

spintronics, which deals with transport of charge which can be controlled by 

the spin of the electron.   He talked about tunnelling through an insulating 

barrier between two ferromagnetic films and how with this device a very large 

change in resistance is brought about when the magnetization directions in the 

two films are changed from parallel to anti-parallel.   He then described change 

in resistance of a thin film with change in angle between the magnetic field 

and current directions.  Such films were very sensitive for changes in magnetic 

field and could be used for monitoring traffic.   He then talked about the 

lithographic process used in making a Silicon Mosfet and described the 

National facilities set up for optical and e-beam lithography in the Indian 

Institute of Science. 

   Dr. T. G. Ramesh of N.A.L., Bangalore, gave four talks on phase transition.   

He explained the thermodynamics of phase transitions and the distinction 

between discontinuous and continuous phase transitions in terms of the first 

derivatives of the Gibb’s free energy with respect to temperature and 

pressure.   The first order phase transitions are characterised by a latent heat 

and a discontinuous change in volume and an example is the liquid-vapour 

transition.   Second order transitions are characterised by a discontinuity in 



specific heat, thermal expansion and compressibility.   He cited the examples 

of superconducting transition in zero magnetic field and the superfluid 

transition in liquid helium at 2.17 K as typical second order transitions.   He 

then described Landau’s theory of phase transitions, expanding the Gibb’s Free 

energy near the transition in powers of the order parameter.   He 

demonstrated  shape memory effect in a sample of Nitinol and talked about 

the history of this discovery, the transition from twinned Martensite to 

Austenite structure responsible for the shape memory effect and how this 

transition can be traced by resistivity measurement. 

   Dr Srinivasan of Mysore gave a talk on the principles of liquefaction of gases, 

and the operation of closed cycle refrigerators for achieving low temperatures.   

He indicated the sensors useful for temperature measurement in different 

ranges of temperatures and described the applications of liquid nitrogen, liquid 

hydrogen and liquid helium.    

   He gave two talks on Superconductivity.   He explained the difference 

between type 1 and type 2 superconductors and the origin of flux quantization 

in superconductors.   He outlined the BCS theory of superconductivity. He 

talked about the DC and AC Josephson effects. He described the discovery of 

high temperature superconductors.   He mentioned the various applications of 

superconductivity. 

   Dr Prasanta Ghosh from NAL, Bangalore, who should have given a special 

lecture on GMR materials on the last day, expressed his inability to come to 

Mysore just a few days before the workshop.   Dr Ramesh was asked to give 

four lectures instead of the original plan of three lectures to cover the gap. 

   Feedback forms were collected on the lectures from the participants. 

   There was a valedictory function on 24th evening.   Dr Shobha of St. 

Philomena’s college made a brief report on the workshop.   Two of the 

participants expressed their appreciation of the workshop.   Prof. Krishna 

Gowda, Principal of the College, expressed his pleasure in having such a 

stimulating workshop in the college which benefited so many students. He 

thanked the three Science Academies for sponsoring this workshop. 

  


