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Homi Bhabha National Institute 
 
 

Homi Bhabha National institute (HBNI) is a research university which educates students at the 
doctoral and masters level, and offers the scope for pursuance of research in cohesion with the 
mandate of Department of Atomic Energy (DAE). Considering the fact that DAE institutions are 
engaged in human resource development, the establishment of HBNI with the stature of a 
deemed university was proposed in the DAE Science Research Council’s meeting chaired by Dr. 
Raja Raman,  held on June 26, 2003 in Mumbai. HBNI was notified as a deemed to be university 
on June 3, 2005 and started its academic programme in 2006. 
 

HBNI brings together the following eleven premier institutions of DAE called as Constituent 
Institutions (CIs) of HBNI, under a single research driven framework. 

1. Bhabha Atomic Research Centre (BARC), Mumbai 
2. Indira Gandhi Centre for Atomic Research (IGCAR), Kalpakkam 
3. Raja Raman Centre for Advanced Technology (RRCAT), Indore 
4. Variable Energy Cyclotron Centre (VECC), Kolkata 
5. Saha Institution of Nuclear Physics (SINP), Kolkata 
6. Institute of Plasma Research (IPR), Gandhinagar 
7. Institute of Physics (IoP), Bhubaneswar 
8. Harish Chandra Research Institute (HRI), Allahabad 
9. Tata Memorial Centre (TMC), Mumbai 
10. Institute of Mathematical Science (IMSc), Chennai 
11. National Institute of Science Education and Research (NISER), Bhubaneswar (off 

campus)  
 

The CI's of HBNI have been carrying out advanced research and development for several 
decades in the field of nuclear energy and have made India self-reliant in the sensitive and 
advanced field of nuclear engineering.  
 

Mission, vision and the guiding values of the institute are formulated in this regard as, 
 

Mission 
 To encourage pursuit of excellence in sciences (including engineering sciences) and 

mathematics in a manner that has major significance for the progress of indigenous 
nuclear technology capability. 

Vision 
 To provide an academic framework for integrating basic research with technology 

development. 
 To encourage inter-disciplinary research. 
 To nurture an environment for attracting high quality manpower in the sciences including 

engineering sciences to take up a career in nuclear science and technology and related 
areas. 

Guiding values 
 Always adhere to highest ethical standards. Put good of students first. 
 Value excellence in research and foster innovation and creativity. 
 Recognize importance of science for the development of society. 



 

Indira Gandhi Centre for Atomic Research (IGCAR), the second largest establishment of the 
Department of Atomic Energy (DAE) next to Bhabha Atomic Research Centre, was set up at 
Kalpakkam, 80 Km south of Chennai (Madras), in 1971 with the main objective to conduct 
broad and multi-disciplinary programme of scientific research and advanced engineering, 
directed towards the development of sodium cooled Fast Breeder Reactor (FBR) technology in 
India. This is the part of the second stage of Indian Atomic Energy Programme, which is aimed 
at preparing the country for utilization of the extensive Thorium reserves and providing means to 
meet the large demands of electrical energy in the 21st century. 

Over the years, the centre has established comprehensive R&D facilities covering the entire 
spectrum of FBR technology related to Sodium Technology, Reactor Engineering, Reactor 
Physics, Metallurgy and Materials, Chemistry of Fuels and its Materials, Fuel Reprocessing, 
Reactor Safety, Control and Instrumentation, Computer Application etc., and has developed a 
strong base in variety of disciplines related to this advance technology. With experience and 
expertise gained by the successful operation of Fast Breeder Test Reactor (FBTR), the centre has 
embarked upon the design and construction of 500 MWe Prototype Fast Breeder Reactor 
(PFBR). 

IGCAR utilizes its expertise and resources in enhancing its stature as a leading centre of research 
in various branches of basic, applied and engineering sciences that have a bearing on nuclear 
technology like structural mechanics, heat and mass transfer, material science, fabrication 
process, non-destructive testing, chemical sensors, thermodynamics, radiation physics, computer 
science etc. 

Apart from the thrust areas related to nuclear technology, the centre has credential as a leader of 
research in various frontier and topical subjects like quasi-crystals, exotic superconductors, 
strongly correlated electron systems, nano structures, clusters, SQUID fabrication programmes, 
polymers and experimental simulation of condensed matter using colloids etc. 

IGCAR has extended its expertise and facilities to other vital sectors as defence, space and other 
industries of India to develop techniques for reliable solutions to specialized problems. It has 
collaboration with educational and R&D institutions like IITs, IISc, Regional Engineering 
Colleges, National Research Laboratories, Public Units and Institutes abroad. 

A modern library comprising 62,000 volumes of books, 28,400 back volumes, about 785 
journals and 1.95 lakhs reports in all disciplines caters to the technical needs of the scientists and 
engineers. 

Indira Gandhi Centre for Atomic Research (IGCAR) 



Research Scholars at IGCAR 
 
 
Most of the R&D programmes require solid foundation of Physics, Chemistry and Engineering. 
This approach would enable to achieve breakthroughs and also provide for an adequate resilience in 
frontline technologies. In order to provide momentum to the R&D activities, young research 
scholars have been inducted in to HBNI's research programme. They are recruited through 
GATE/CSIR/JEST or written exam conducted by IGCAR, Kalpakkam followed by a technical 
interview. The research areas pursued at IGCAR include  
 

 Fast Reactor Physics and Engineering, 
 Chemistry and Chemical Engineering, 
 Electrical, Electronics and Control Instrumentation and Computer Science, 
 Material Science and Engineering and 
 Reactor Safety.  

   
These are challenging topics with high opportunities of original research and potential for 
breakthroughs, in which research scholars have been enthused. The first phase of research scholars 
who joined prior to 2006 were registered with University of Madras. Subsequently, the research 
scholars have been registered with the HBNI which is deemed to be university of DAE. HBNI has 
emphasised course work as a part of their academic curriculum and classes are being conducted by 
experts from IGCAR. Along with academic activities, HBNI-IGCAR provides facilities for 
extracurricular activities.   
  
HBNI-IGCAR had started with only about 15 research scholars in the beginning and currently 153 
research scholars are pursuing their Ph.D. in different laboratories of IGCAR. The challenging inter-
disciplinary projects of IGCAR are proposed as research topics for students. About 160 students 
have completed their Ph.D. Post Ph.D, many scholars are successfully continuing their research in 
prominent academic and research institutes. Below are number of research scholars who have 
completed their doctoral work at HBNI-IGCAR in the last five years i.e. 2013-2018. 
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Time Programme 
May 7, 2018 (Monday) 

09:30 - 10:30 Inaugural Function 
10:30 - 10:45 High Tea 

10:45 - 13:00 

Technical Session - I - Physical science, Sarabhai Auditorium 

10:45 - 11:30 SPECIAL INVITED LECTURE - 1 
(Dr. A. K. Bhaduri, Director, IGCAR) 

11:30 - 13:00 Oral Presentations (O - 1,2,3,4,5,6) 
13:00 - 14:00 Lunch 

14:00 - 15:00 Technical Session - II - Physical science, Sarabhai Auditorium 
14:00 - 15:00 Oral Presentations (O - 7,8,9) 

15:00 - 15:15 Coffee/Tea Break 

15:15 - 19:00 15:15 - 16:30 Poster presentation (P - 1 to 25) 
17:30 - 19:00 Cultural Programme 

20:00 Dinner 
May 8, 2018 (Tuesday) 

09:00 - 11:00 

Technical Session - III - Nuclear Engineering, Sarabhai Auditorium 

09:00 - 9:45 SPECIAL INVITED LECTURE - 2 
(Dr. Paramita Mukherjee, VECC) 

9:45 - 11:00 Oral Presentations (O - 10,11,12,13) 
11:00 - 11:15 Coffee/Tea Break 

11:15 - 13:00 

Technical Session - IV- Nuclear Engineering, Sarabhai Auditorium 

11:15 - 12:00 SPECIAL INVITED LECTURE - 3 
(Dr. Sanjay Kumar Rai, RRCAT) 

12:00 - 13:00 Oral Presentations (O - 14,15,16) 
13:00 - 14:00 Lunch 

14:00 - 15:00 Technical Session – V - Chemical Science, Sarabhai Auditorium 
14:00 - 15:00 Oral Presentations (O - 17,18,19,20) 

15:00 - 15:15 Coffee/Tea Break 
15:30 - 18.30 Visit to Mamallapuram 

20:00 Dinner 
May 9, 2018 (Wednesday) 

09:00 - 11:00 

Technical Session - VI - Engineering Science, Sarabhai Auditorium  

09:00 - 9:45 SPECIAL INVITED LECTURE - 4 
(Dr K. Madanagopal, BARC) 

9:45 - 11:00 Oral Presentations (O - 21,22, 23,24) 
11:00 - 11:15 Coffee/Tea Break 

 
11:15 - 11:45 Oral Presentations (O - 25,26) 
11:45 - 13:00 Poster presentation (P - 26 to 51) 

13:00 - 14:00 Lunch 

14:00 - 15:00 Technical Session - VII - Engineering Science, Sarabhai Auditorium 
14:00 - 15:00 Oral Presentations (O - 27,28,29,30) 

15:00 - 15:30 High Tea 
15:30 - 16:30 Valedictory function 

Technical Programme 

ORALS 
No. Title Authors 

O-1 
An effective method to avoid stiction in SiO2 
microcantilevers released by wet chemical 
etching technique 

S. Balasubramanian, and K. 
Prabakar 

O-2 Mechanical behavior of nanoporous Au: Insights 
from positron annihilation spectroscopy 

C. Lakshmanan, R. N. Viswanath, 
Padmalochan Panda, R. Rajaraman, 
B. Sundaravel, R. Ramaseshan, G. 
Amarendra, and C.S. Sundar 

O-3 Lattice location of O18 in O18 ion implanted bcc 
FeCr(100) by ion channeling 

M. Vairavel, K. Saravanan, and B. 
Sundaravel 

O-4 
Low energy ion beam induced nano pattern 
formation on Si and mica surfaces and their 
applications 

Dipak Bhowmik, and Prasanta 
Karmakar 

O-5 Evaluation of Signal Space Separation method 
in denoising magnetoencephalogram 

P. Fayaz Khan, R. Baskaran, K. 
Gireesan, and Awadhesh Mani 

O-6 Defect induced room temperature 
ferromagnetism in semiconducting oxides Homnath Luitel, and D. Sanyal 

O-7 Phonon instability and charge density wave in 
U2Ti 

Gurpreet Kaur, S. Mathi Jaya, and 
B. K. Panigrahi 

O-8 
Radiation damage studies in Y2O3, Y2TiO5, and 
Y2Ti2O7 Crystals: A molecular dynamics 
investigation 

Manan Dholakia, Sharat Chandra, 
and S. Mathi Jaya 

O-9 Efficiency of B10 based stacked semiconductor 
neutron detector - A GEANT4 simulation  

Manoj Kumar Parida, and S.Tripura 
Sundari 

O-10 
Investigation of human errors using human 
factors analysis and classification system 
framework for nuclear industry  

M. Karthick, C. Senthil Kumar, and 
T. Paul Robert 

O-11 FPGA based Remote Online Performance 
Evaluation of Nuclear Radiation Monitors  

Padi Srinivas Reddy, Medidi Satya 
Rajesh, M. Geo Mathews, and G. 
Amarendra  

O-12 Determination of Fuel Centerline Temperature 
Using COMSOL- Multiphysics Software  

Suman Saurav, M. Muthuganesh, P. 
K. Chaurasia, and S. Murugan 

O-13 
CFD study for start-up operation in a Joule 
Heated Ceramic Melter – Experimental and 
Numerical studies 

G. Suneel, SangamGupta, Chetan P. 
Kaushik, H.R. Pimparkar, 
JayantaK.Gayen, and KV. Ravi 

O-14 Study of thoron diffusion through soil matrix of 
different porosities N. Chitra, and M.T. Jose 
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O-15 
Error budget analysis of in-sodium test facility 
and sadhana sodium facility data acquisition 
system 

M. Shanmugasundaram, B.K. 
Choudhary, and D. 
Thirugnanamurthy 

O-16 Neutron heating and gas production rates in 
structural materials Uttiyoarnab Saha, and K. Devan 

O-17 Proton irradiation studies on pure Vanadium  SudiptaMandal, N. Gayathri, T.K. 
Roy, and P. Mukherjee 

O-18 Temperature dependence of light-induced phase 
separation in CH3NH3Pb(I1-xBrx)3 

Pronoy Nandi, C. Giri, D. Swain, 
U. Manju, S. D. Mahanti, and D. 
Topwal 

O-19 Neutrons to predict third phase formation in 
tetravalent thorium 

Aditi Chandrasekar, A. Suresh, N. 
Sivaraman, and V.K. Aswal 

O-20 Design, Development and Commissioning of 
Isopiestic Experimental Facility 

S. Shyam Kumar, G. Rajendra 
Prasad, J. Prabhakar Rao, V. Suresh 
Kumar, and Rajesh Ganesan 

O-21 Transport in Binary Mixtures : Response to 
Thermal Gradient 

Vinay Vaibhav, Pinaki Chaudhuri, 
and Juergen Horbach 

O-22 
Study of Kinetics of Secondary Phase 
Precipitation in 18Cr Ferritic Steel Using 
JMatPro@ Simulation  

Manmath Kumar Dash, R. Mythili, 
Arup Dasgupta, and S. Saroja 

O-23 
Strain rate effects on dynamic recrystallization 
during hot deformation of nitrogen enhanced 
austenitic stainless steel 

Santosh Kumar, B. Aashranth, M. 
Arvinth Davinci, Dipti Samantaray, 
Utpal Borah, and A.K. Bhaduri 

O-24 Comparison of microstructure and microtexture 
in 9Cr and 18Cr ODS steel tubes 

Pradyumna Kumar Parida, Arup 
Dasgupta, R. Mythili, and Saroja 
Saibaba 

O-25 Effect of gamma irradiation on the electrical 
characteristics of SiC-based FNDs 

Shivang Tripathi, C. Upadhyay, 
C.P. Nagaraj, A. Venkatesan, and 
K. Devan 

O-26 Laser additive manufacturing using Hastelloy-X: 
process development and characterization 

A.N.  Jinoop, C.P. Paula, C. H 
Premsingh, U. Kumar, and K.S. 
Bindra 

O-27 
Uranium melting study on Yttria coated HDG 
with SiC interlayer for pyrochemical 
reprocessing application 

Madhura B., Ch. Jagadeeswara 
Rao, E. Vetrivendan, P. Venkatesh, 
and S. Ningshen 

O-28 
Imaging of FBR fuel sub-assembly heads by 
superimposing the glancing angle imaging data 
obtained from different orientations 

G.M.S.K. Chaitanya, and Anish 
Kumar 

O-29 Comparative study of advanced methods in 
Phased array ultrasonic testing Sumana, and Anish Kumar 

O-30 
Corrosion behavior of Ni-based metallic glass 
and its crystallized counterpart in nitric acid 
environment 

Chiranjit Poddar, J. Jayaraj, and S. 
Ningshen  
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Technical Programme 

POSTERS 

P-1 Design and development of instrumentation for 
detection of analytes in electronic nose 

Ajay Kumar Keshari, J. Prabhakar 
Rao, A. Sree Rama Murthy, R. 
Ramakrishnan, and V. Jayaraman 

P-2 In-situ Hall studies on PbS thin films Beatriceveena. T. V., and K. I. 
Gnanasekar 

P-3 Can PCl3 interact through phosphorous with π-
cloud of Pyrrole? 

Shubhra Sarkar, N. Ramanathan, 
and K. Sundararajan 

P-4 Existence of monoclinic phase in HfO2 upto 30 
GPa S. Pathak, G. Mandal, and P. Das 

P-5 Glassy liquid in a quenched random potential Arjun H., and Pinaki Chaudhuri 

P-6 First principles study of solutes formation 
energy in bcc ferromagnetic iron 

Akshaya Devi Eswaran, Ravi 
Chinnappan, and C.S. Sundar 

P-7 Low energy positron beam studies on 
thermally oxidized Si Nanowalls 

Anil K. Behera, C. Lakshmanan, R. 
N. Viswanath, R. Rajaraman, Tom 
Mathews, and G. Amarendra 

P-8 Formation of ZnS type MnC using Laser 
Heated Diamond Anvil Cell 
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S. Kalavathi 
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Supercapacitance Enhancement 
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P-12 Irradiation Effects on the Magneto-transport of 
TaAs2 Single Crystals 
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survey with fluxgate magnetometer 

Ijee Mohanty, R. Nagendran, A.V. 
Thanikai Arasu, P. Allipeera, R. 
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P-14 Absence of pressure driven structural phase 
transition in nano ThO2 
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