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Dr. Ramesh has joined the Department of Physics, Indian Institute of Science (11Sc),
Bangalore, in August 1988 after completing his M.Sc. (Physics) from Bharathidasan
University, Trichy, in 1987. He obtained his Ph.D. from the Indian Institute of Science,
Bangalore, in June 1999. He was a Postdoctoral Fellow at Alfred University, New York,
USA from July 2000 to August 2001 and a Visiting Scientist at Ultimosoft Solutions, CA,
USA, during June 2006 to September 2007.

Currently, he is a Chief Research Scientist in the Department of Physics, 11Sc, Bangalore.
He has completed 15 research projects funded by various funding agencies like, DST,
CSIR, DBT, RCI, DRDO and ISRO and is currently managing two ongoing projects. He
has published over 160 publications in peer reviewed international journals. A patent on
“Cubic Phase Tin(IV) Oxide for Trace Level Gas Sensing” (Patent Number 552580: Filed:
28-02-2024) was granted on 18-10-2024. Delivered invited talks in many National and
International Conferences. His research students won best poster awards and presentation
awards in many conferences. He has mentored many Postdoctoral Fellows, Project
Assistants, undergraduate, and Postgraduate students. He is a Governing Council Member,
Research Council Member, Doctoral Committee Member and Board of Studies Member
in many Colleges and Universities.

No. of Ph.D. Students: 07 (Awarded)

No. of Ph.D. Students: 08 (Present)

No. of Postdoctoral Fellows: 01 (Present)

No. of Project Assistants: 02 (Present)

No. of Under Graduate (UG) students: 02 (Present)

Teaching Undergraduate and Postgraduate Physics Students

Research interest:
e Structure property relations in chalcogenide glasses
e Glass formation and glass transition in chalcogenide systems
e Phase change and electrical switching properties chalcogenide glasses
e Thermoelectric properties of chalcogenide glasses
e Infrared detection and sensing properties of semiconducting chalcogenide glasses
e Shift of glass transition temperature under high pressure
e Phase transition of solids at elevated pressures and temperatures
e Photovoltaic materials (SnS based and Perovskite based solar cells)
e (Gas sensing
e Synthesis of nano structured carbon nitrides.
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Main research interest is on the structure-property relations in chalcogenide glasses. Glass
formation, phase change memory (PCM), physical ageing properties and Infrared
transmission in both bulk and thin films of chalcogenide glasses are of interest. Exploring
chalcogenide glass for an on-chip nonlinear process to generate broadband light has been
initiated. Additionally, we started working on multi layered chalcogenide thin films for low
power phase change memory applications through defect engineering.

Preparation of chalcogenide glasses using rapid quenching techniques enables his group to
prepare glasses in the extended region of the glass forming region, which unravels many
interesting properties.

The observation of a negative pressure coefficient of glass transition in chalcogenide glasses
is significant in understanding the nature of glass transition.

Large diameter (60 mm diameter) Ge-Se-Te glass with IR transmission up to 18 microns has
been prepared for space and defence applications. The IR transmission % is also about 60%.
Cubic phase of SnO- is a high pressure phase which forms at a pressure of about 41 GPa.
The stable SnO, phase, which forms at ambient conditions, is tetragonal in structure. By
adopting a simple technique with minimal tuning of preparation conditions, a stable cubic
phase of SnO; has been prepared at ambient conditions, exhibiting superior properties.

Gas sensor device based Cubic Phase SnO2 has been developed. Trace-level sensing of toxic
carbon monoxide gas has been achieved down to a 1ppb level.

The direct transition of Ge,Sh,Tes(GST) to the stable hexagonal phase when doped with Se
is an important observation. This work demonstrates that the transition to the metastable
cubic phase is not a necessary condition for achieving fast and efficient phase change in non-
volatile memory applications.

(viii) The effect of atomic size on the phase change properties has been studied on the Ge-Te

(ix)
(x)

(xi)
(xii)

system by replacing the bigger atom, Te, with a smaller atom, Se.

Exploring chalcogenide glasses and glass ceramics for thermoelectric applications.

Their group also prepared carbon nitride (C3N4), which is predicted to be an ultrahard
material with nitrogen atomic % as close to the stochiometric composition.

The contribution to solar cell materials is significant. His groups’ work on SnS (non-toxic)
solar materials is highly cited.

Studies on the ageing effect in chalcogenide glasses and their relation to fragility are also
significant. Found a correlation between fragility minimum and IR transmitting properties.

Governing Council Member (2024 and 2025), T. John Institute of Technology, Bangalore.
Research Advisory Board Member: Dhanalakshmi Srinivasan University, Samayapuram,
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Research Board Member: MES College of Arts, Science and Commerce, Malleswaram,
Bangalore.
Board of Studies Member (BOS) for M.Sc., Physics Program for the following Universities and
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eges:
(i) Reva University, Yelahanka, Bangalore.

(ii) Presidency University, Bangalore.

(iii) Dr. N.G.P. Arts and Science College, Kalapatti Main Rd, Coimbatore, Tamil Nadu.



(iv) Vivekanandha Arts and Science College for Women, Sankari, Tamil Nadu.
(v) Er. Perumal Manimekalai College of Engineering, Department of Science

and Humanities, Hosur, Tamil Nadu.
(vi) Ananthalakshmi Institute of Technology and Sciences, Ananthapur, Andhrapradesh.

In the last 5 years delivered invited talks and lectures in many Universities and Colleges. Few
colleges and universities are given below:

1. Christ University, Bangalore.

2. CGCRI, Kolkatta, West Bengal.

3. CMR Institute of Technology, Bangalore.

4, St. Joseph’s College, Tiruchirappalli, Tamil Nadu.

5. Nehru Memorial College, Tiruchirappalli, Tamil Nadu.

6. SRM TRP Engineering College, Tiruchirappalli, Tamil Nadu.

7. Alagappa College Arts and Science, Karaikudi, Tamil Nadu.

8. Dayananda Sagar University, Bangalore.

9. Basaveshwar Engineering College, Bagalkot, Karnataka

10. BGS College of Engineering & Technology (BGSCET), Bangalore.

11. BMS College of Engineering, Bangalore.

12. MES College of Arts, Science and Commerce, Bangalore.

13. MVJ College of Engineering, Bangalore.

14. Jyoti Nivas College, Bangalore.

15. Kristu Jayanti College, Bangalore.

16. Presidency University, Bangalore.
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20. Chennai Institute of Technology, Chennai, Tamil Nadu.

21. CMR Institute of Technology, Bangalore.

22. Vivekanandha Arts and Science College for Women, Sankari, Tamil Nadu.
23. Vivekanandha Arts and Science College, Elampalayam, Erode. Tamil Nadu.
24. Dr. N.G.P. Arts and Science College, Coimbatore, Tamil Nadu.

25. Thiruvalluvar Government Arts College, Rasipuram, Namakkal, Tamil Nadu.
26. Nadar Saraswathi College of Arts & Science, Theni, Tamil Nadu.

217. PSG College of Technology, Coimbatore, Tamil Nadu.
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30. Government College of Engineering, Bargur, Tamil Nadu.
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33. Sri Ramanujan Institute of Technology, Anathapur, Andhrapradesh.
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35. Sir C.V. Raman Institute of Technology and Sciences, Tadipatri, Andhrapradesh.
36. Mahatma Gandhi Institute of Technology, Gandipet, Hyderabad.



Reviewed papers for following International Journal

ACS Applied Electronic Materials
Advanced Optical Materials

Applied Physics A

Bulletin of Materials Science

Chemical Engineering Journal
International Journal of Applied Glass Science
Journal of Non-Crystalline Solids

Journal of Physics and Chemistry of Solids
Journal Applied Physics

Journal of American Ceramic Society
Journal of Physical Chemistry B

Journal of Alloys and Compounds

Journal of Applied Physics

Journal of Inorganic and Organometallic Polymers
Journal of Luminescence

Materials Chemistry and Physics

Materials Research Bulletin

Materials Today: Proceedings

Materials Science and Engineering-B
Optical Materials Express

Physica B

Progress in Organic Coatings

Small

Small Methods

Solar Energy

The European Physical

Vacuum

Reviewed projects for SERB DST.
Thesis examiner for many Colleges and Universities

S:

Doctoral Committee Member for many Colleges and Universities

Sponsored Projects

SlI.No. Title Agency DURAT | Value(Rs) Role | Co-PI
I ON
ON-GOING PROJECTS
1 Tellurium based chalcogenide glasses: an DST 2022-2025 | 42,28,224 PI -
emerging material for infrared applications
2 Development of IR transmitting chalcogenide LEOS, 2025-2028 | 29,51,820 Pl Shri. Srinivasa
glasses of diameter (30 and 60 mm) for space ISRO, Rao, LEOS, ISRO
applications Bangalore
COMPLETED PROJECTS
1 Thermally Stable Ge-Se-Te Semiconducting | RCI, 2021-2023 | 1,98,35,507 | PI Dr. K. Satyavathi
glasses for IR light transmission Hyderabad (RCI)
2 A large vqum? furn'ace for-ngh temperature DST 2018-2021 38,87,700 Pl Nil
powder X-ray diffraction studies




3 Semiconducting Glasses to Harvest Waste Heat | CSIR 2019-2022 | 63,51,170 PI Dr. Annapurna
Energy (CGCRI)
4 Thermally stable semiconducting glasses for IR || JATP 2018-2021 || 12,06,000 Pl Dr. Shivpal
light transmission Singh (DRDO)
5 Physical ageing, intermediate phases and phase 2013-2017 | 53,95,000 .
; . DST Pl Nil
change properties of chalcogenide glasses
6 New synthesis route to prepare infrared 2015-2017 | 14,32,900 .
transmitting bulk chalcogenide glasses and glass || ISRO Pl Dr. Amit
tng genide 9 g Vikram(ISRO)
ceramics
7 Synthesis of nanostructured carbon nitrides DST 2013-2016 | 14,32,800 PI Prof. R.C.
Mallik (11SC)
8 - itri -
Prep.araFlon of carbon nitrides for space ISRO 2013-2015 17.32.130 Pl Dr. MVN.
applications Prasad (ISRO)
9 Room temperatures gas sensors based on 2008 -2009 Pl Nil
chalcogenide compounds JATP 1,00,000
10 Off-line approach to non-contact IR sensor 2007-2010 Cl PI: Dr.R.
technique for estimation of sugars and its| DBT 15,59,000 Ganesan (11ISC)
byproducts
11 Infrared  transparent  chalcogenide  glasses: ISRO 2011-2013| 17,00,000 Pl Dr. H. Rao,
Materials to see beyond visible ISRO
12 High temperature powder x-ray diffraction studies 2006-2010 Pl Prof. H.L. Bhat
on some advanced materials and its associated | DST 11,39,808
instrumentation
13 Investigation of rigidity percolation and type | CSIR 2004-2007 || 8,93,000 Pl Prof. K.S.
conversion in chalcogenide glasses over extended Sangunni
composition range obtained by rapid quenching (1n1sc)

List of Publications

Published over 160 peer reviewed papers in International Journals. The list gives the
publications in the last 5 years.
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Controlled crystallization of thermal evaporated GST-on-SOI for photonic neuromorphic
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hydrothermal methods for supercapattery applications, Inorganic Chemistry
Communications, 171 (2025) 113511,
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Krishnappa, Structural, morphological, and photoluminescence properties of nitrogen-
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ECIO 2024. Springer Proceedings in Physics, VVol. 402. Springer, Cham.
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Electrochemical investigation of orthorhombic structured Mgs(VOs), nanoparticles
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International Journal of Hydrogen Energy 59 (2024) 272-281.
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Bio Waste (Sugarcane Bagasse) Extract for Energy Storage Applications", Journal of
Inorganic and Organometallic Polymers and Materials (2024)
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Swapnil Barthwal, Siddhant Singh, Abhishek K Chauhan, K. Ramesh, "Design and
simulation of CdS-free Sb2(S,Se)3 Solar cells, with efficiency exceeding 20%", ACS
Sustainable Chem. Eng. 12 (2024) 947-958.

Vijaya Talapatadur, S.S. Hegde, B.S. Surendra, Prashantha Murahari, K. Ramesh, "A
review of visible light active SnS photocatalyst for efficient photocatalytic water
purification”, Materials Today: Proceedings (2023)
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Materials Science in Semiconductor Processing 168 (2023) 107818.
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Prabhudesai, K Ramesh, "A Comprehensive Insight into Deep-Level Defect Engineering in
Antimony Chalcogenide Solar Cells", Mater. Adv., 2023, 4, 5998-6030.

S Barthwal, R Gupta, A Kumar, K Ramesh, S Pathak, S Karak, Band offset engineering in antimony
sulfide (Sb2S3) solar cells, using SCAPS simulation: A route toward PCE> 10%, Optik 282 (2023)
170868.
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