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THE COUNCIL AND THE GOVERNING BOARD

THE COUNCIL (As on March 31, 2014)

MEMBER SECRETARY

Ajit K. Kembhavi,
Director,
IUCAA, Pune.

SPECIAL INVITEE

Manju Singh,
Joint Secretary,
University Grants Commission, 
New Delhi.
 
The following members have 
served on the Council for part of 
the year.

Upamanyu Basu,
Financial Advisor, 
University Grants Commission,
New Delhi.

Jitendra N. Goswami,
Director,
Physical Research Laboratory,
Ahmedabad.

Swarna Kanti Ghosh,
Centre Director,
National Centre for Radio Astrophysics,
Pune.

Arun Kumar Grover,
Vice-Chancellor,
Panjab University, Chandigarh.

Krishan Lal,
President,
Indian National Science Academy,
New Delhi .

S. K. Pandey,
Vice-Chancellor,
Pt. Ravishankar Shukla University,
Raipur, Chhatisgarh.

T. P. Prabhu,
Dean, Indian Institute of Astrophysics,
Bangalore.

Vir Singh,
Department of Physics,
Indian Institute of Technology,
Roorkee.

K. Radhakrishnan,
Chairman,
Indian Space Research Organization,
Bangalore.
 
S. V. Raghavan,
Scientific Secretary,
Government of India, New Delhi.

T. Ramasami,
Secretary,
Department of Science and Technology,
New Delhi.

PRESIDENT
Ved Prakash,
Chairperson, 
University Grants Commission, 
New Delhi.

Srikumar Banerjee,
(Chairperson, Governing Board),
DAE Homi Bhabha Chair Professor,
Bhabha Atomic Research Centre,
Mumbai.

H. Devaraj,
Vice-Chairman,
University Grants Commission, 
New Delhi.

Samir K. Brahmachari,
Director General,
Council of Scientific and Industrial
Research, New Delhi.

A. S. Brar,
Vice-Chancellor,
Guru Nanak Dev University,
Amritsar, Punjab.

Virander S. Chauhan,
Director,
International Centre for Genetic
Engineering and Biotechnology,
New Delhi.

Mihir K. Chaudhuri,
Vice-Chancellor,
Tezpur University, Assam.

Wasudeo N. Gade,
Vice-Chancellor,
University of Pune.

Ramakrishna Ramaswamy,
Vice-Chancellor,
University of Hyderabad.

Jaspal Singh Sandhu,
Secretary,
University Grants Commission, 
New Delhi.

Varun Sahni,
IUCAA,
Pune.

Asoke Kumar Sen,
Department of Physics,
Assam University, Silchar.
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Akhilesh Gupta,
Secretary,
University Grants Commission,
New Delhi.

Chanda Jog,
Department of Physics,
Indian Institute of Science,
Bangalore.

Devang V. Khakhar,
Director,
Indian Institute of Technology,
Mumbai.

M. Basheer Ahmed Khan,
Vice-Chancellor,
Sido Kanhu Murmu University, 
Dumka.

Parthasarathi Majumdar,
Saha Institute of Nuclear Physics,
Kolkata.

Ram Rajesh Misra,
Vice-Chancellor,
Rani Durgavati Vishwavidyalaya,
Jabalpur.

T. C. Shivashankara Murthy,
Vice-Chancellor,
Mangalore University.

Amit Roy,
Director,
Inter - University Accelerator Centre,
New Delhi.

Harinder P. Singh,
Department of Physics and
Astrophysics,
University of Delhi.

Renu Batra (Special Invitee),
Joint Secretary (IUC/MC Bureau),
University Grants Commission, 
New Delhi.

THE GOVERNING BOARD  
(As on March 31, 2014)

Antony Hewish,
University of Cambridge,
UK.

Gerard 't Hooft,
Spinoza Institute,
The Netherlands.

Donald Lynden-Bell,
Institute of Astronomy,
University of Cambridge,
UK.

Yash Pal,
Noida.

Govind Swarup,
National Centre for Radio Astrophysics,
Pune.

CHAIRPERSON
Srikumar Banerjee

MEMBERS

Jaspal Singh Sandhu
Virander S. Chauhan
Wasudeo N. Gade
Swarna Kanti Ghosh
Arun Kumar Grover
S. V. Raghavan
Ramakrishna Ramaswamy
Varun Sahni
Ajit K. Kembhavi (Member Secretary)
Manju Singh (Special Invitee)

The following members have served 
on the Governing Board for part of the year.

Upamanyu Basu
Jitendra N. Goswami
Akhilesh Gupta
Amit Roy
Renu Batra (Special Invitee)

HONORARY FELLOWS

E. Margaret Burbidge,
Centre for Astronomy and Space
Sciences, University of California, USA.

Russell Cannon,
Anglo-Australian Observatory,
Australia.

E.P.J. van den Heuvel,
Astronomical Institute,
University of Amsterdam,
The Netherlands.
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THE SCIENTIFIC ADVISORY 
COMMITTEE (SAC)

P. C. Agrawal,
MU-DAE Centre for Excellence in Basic
Sciences, Mumbai University Campus, Kalina.

Abhay Ashtekar,
Director,
Institute for Gravitation and the Cosmos, USA.

Deepak Dhar,
Tata Institute of Fundamental Research,
Mumbai.

Andrew C. Fabian,
University of Cambridge,
UK.

Yashwant Gupta,
National Centre for Radio Astrophysics, 
Pune.

Romesh Kaul,
The Institute of Mathematical Sciences, 
Chennai.

P. N. Pandita,
North Eastern Hill University,
Shillong.

Martin M. Roth,
Astrophysikalisches Institut,
Germany.

THE USERS’ COMMITTEE

Ajit K. Kembhavi,
Director,
IUCAA, Pune.

Dipankar Bhattacharya,
IUCAA, Pune.

Mihir K. Chaudhuri,
Vice-Chancellor, Tezpur University,
Assam.

Sarbari Guha,
St. Xavier's College, Kolkata.

T. Ramachandran,
Vice-Chancellor,
Cochin University of Science and
Technology, Kochi.

Indra Vardhan Trivedi,
Vice-Chancellor,
Mohanlal Sukhadia University,
Udaipur.

Ajit K. Kembhavi,
Director,
IUCAA, Pune.

M. K. Patil,
Swami Ramanand Teerth
Marathwada University, Nanded.
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THE STANDING COMMITTEE FOR ADMINISTRATION

Ajit K. Kembhavi (Chairperson)

Niranjan V. Abhyankar (Member Secretary)

Eknath M. Modak (Till September 30, 2013)

T. Padmanabhan

Kandaswamy Subramanian

THE FINANCE COMMITTEE

Srikumar Banerjee (Chairperson)

Niranjan V. Abhyankar (Non-member Secretary)

Upamanya Basu

Swarna Kanti Ghosh

Ajit K. Kembhavi

Eknath M. Modak (Till September 30, 2013)

S. K. Ray

Varun Sahni

Jaspal Singh Sandhu

STATUTORY COMMITTEES
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THE ACADEMIC PROGRAMMES COMMITTEE

Ajit K. Kembhavi (Chairperson)

T. Padmanabhan (Convener)

Kandaswamy Subramanian

Joydeep Bagchi

Dipankar Bhattacharya

Sukanta Bose

Gulab Chand Dewangan

Neeraj Gupta

Ranjan Gupta

Ranjeev Misra

Sanjit Mitra

A.N. Ramaprakash

Swara Ravindranath

Kanak Saha

Varun Sahni

Tarun Souradeep

R. Srianand

Durgesh Kumar Tripathi



MEMBERS OF IUCAA

ACADEMIC

Ajit K. Kembhavi

(Director)

T. Padmanabhan

(Dean, Core Academic Programmes)

Kandaswamy Subramanian

(Dean, Visitor Academic Programmes)

Joydeep Bagchi

Dipankar Bhattacharya

Sukanta Bose  

Gulab Chand Dewangan

Neeraj Gupta (Joined on 15/07/2013)

Ranjan Gupta

Ranjeev Misra

Sanjit Mitra

A.N. Ramaprakash

Swara Ravindranath

Kanak Saha (Joined on 04/12/2013)

Varun Sahni

Tarun Souradeep

R. Srianand

Durgesh Kumar Tripathi

EMERITUS PROFESSORS

Naresh K. Dadhich

Jayant V. Narlikar 

Shyam N. Tandon

SCIENTIFIC AND TECHNICAL

Prafull S. Barathe

Nirupama U. Bawdekar

Rani S. Bhandare

Santosh S. Bhujbal

Mahesh P. Burse

Kalpesh S. Chillal

Pravinkumar A. Chordia

Hillol K. Das

Samir A. Dhurde

Gajanan B. Gaikwad

Sudhakar U. Ingale

Pravin V. Khodade

Abhay A. Kohok

Vilas B. Mestry

Shashikant G. Mirkute

Deepa R. Modi

Vijay Mohan

N. Nageswaran

Nitin D. Ohol 

Sarah Ponrathnam

Swapnil M. Prabhudesai

Sujit P. Punnadi

Vijay Kumar Rai

Chaitanya V. Rajarshi

Hemant Kumar Sahu

Yogesh R. Thakare

ADMINISTRATIVE AND SUPPORT

Eknath M. Modak (Retired on 30/09/2013)

Niranjan V. Abhyankar

(Senior Administrative Officer)

Vijay P. Barve

Savita K. Dalvi

Rahul S. Gaikwad

Sandeep L. Gaikwad

Bhagiram R. Gorkha

Bhimpuri S. Goswami

Prashant S. Jadhav

Ramesh S. Jadhav

Sandip M. Jogalekar

Nilesh D. Kadam

Swati D. Kakade

Santosh N. Khadilkar

Murli N. Krishnan (Joined on 01/04/2013)

Neelima S. Magdum

Manjiri A. Mahabal

Kumar B. Munuswamy

Rajesh D. Pardeshi

Rajesh V. Parmar

Mukund S. Sahasrabudhe

Vyankatesh A. Samak

Senith S. Samuel

Balaji V. Sawant

Deepak R. Shinde

Varsha R. Surve

Deepika M. Susainathan

Shashank S. Tarphe (Joined on 12/03/2014)

Shankar K. Waghela

Kalidas P. Wavhal

POST - DOCTORAL FELLOWS

Pavan Kumar Aluri

Varun Bhalerao

Haritma Gaur

Girjesh Gupta

Kinjalk Lochan

Vivek M.

Bibhas Ranjan Majhi

Sujoy K. Modak

Arunava Mukherjee

Nidhi Pant

Mandar Patil

Surajit Paul

Jayanti Prasad

Shalima Puthiyaveettil

Angel Ruiz

Prakash Sarkar

Nishant K. Singh

Srividya Subramanian

Shruti Tripathi

Nilkanth Vagshette

RESEARCH SCHOLARS

Anirban Ain

Satadru Bag

Hadi R. Bayegi

Prasanta Bera

Pallavi Bhat

Sumanta Chakraborty

Kabir Chakravarti

Luke Chamandy

Sabyasachi Chattopadhyay

Santanu Das

Rajeshwari Dutta

Bhooshan Gadre

Gaurav Goswami

Charles Jose

Nikhil Mukund K

Vikram K. Khaire

Sanved V. Kolekar

Nagendra Kumar

Sandeep Kumar

Saurabh Kumar

Sibasish Laha

Labani Mallick

Dipanjan Mukherjee

Suvodip Mukherjee

Sargam Mulay

Hamsa Padmanabhan

Krishnamohan Parattu

Mainpal Rajan

Javed Rana 

Pritesh S. Ranadive

Shakti Viraat S. Rathod

Aditya Rotti

Shabbir I. Shaikh

Suprit Singh

Kaustubh P. Vaghmare

TEMPORARY/ PROJECT/ 

CONTRACTUAL 

Ashish Asgekar

Niranjan D. Bangde
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Rupali Bharati 

Bhavana Bhojgar

Neelam Bhujbal

V. Chellathurai

Gaurav S. Datir

Rahul Deokate

Sharad Gaonkar

Bharat Gavhane            

Arvind Gupta

Santosh B. Jagade

Bhushan S. Joshi

Tejas A. Kale

A. M. Lande

Hanumant Magar

Shivaji Mane

Maharudra G. Mate

Vidula M. Mhaiskar

N. V. Nagarathnam
6

Sharmad D. Navelkar

Dilip Pacharne

Pravin D. Pacharne

Jyotirmay Paul

Nilesh D. Pokharkar

Ashok N. Rupner

Vithal Savaskar

Pratapbhan S. Senger

Sagar C. Shah

Moin Shaikh

Pravin L. Shekade

Monali K. Sinare

Sakya Sinha

Eric Tatulli

Madhukar Togam

Kirti Tonpe

Ajay Vibhute

LONG TERM VISITORS

P. C. Agrawal

Sanjeev V. Dhurandhar

Pushpa Khare

Gopal Krishna



 VISITING ASSOCIATES 

Farooq Ahmad, Department of Physics, University of Kashmir, Srinagar

Gazi Ameen Ahmed, Department of Physics, Tezpur University

S. K. Saiyad Ali, Department of Physics, Jadavpur University, Kolkata

G. Ambika, Department of Physics, IISER, Pune

Bijan Kumar Bagchi, Department of Applied Mathematics, University of Calcutta, Kolkata

Tanwi Bandyopadhyay, Department of Mathematics, Shri Shikshayatan College, Kolkata

Narayan Banerjee, Department of Physical Sciences, IISER, Kolkata

Shyamal Kumar Banerjee, Department of Mathematics, University of Petroleum and Energy Studies, Dehradun

Prasad Basu, National Institute of Technology, Barfung, Sikkim

Vasudha Bhatnagar, Department of Computer Science, University of Delhi

Gour Bhattacharya, Department of Physics, Presidency University, Kolkata

Koushik Chakraborty, Government Training College, Hooghly

Pavan Chakraborty, Indian Institute of Information Technology, Allahabad

Shuvendu Chakraborty, Department of Mathematics, Seacom Engineering College, Howrah

Subenoy Chakraborty, Department of Mathematics, Jadavpur University, Kolkata

Ramesh Chandra, Department of Physics, Kumaun University, Nainital

Suresh Chandra, Department of Physics, Lovely Professional University, Phagwara, Punjab

Asis Kumar Chattopadhyay, Department of Statistics, Calcutta University, Kolkata

Surajit Chattopadhyay, Department of Computer Application, Pailan College of Management and Technology, Kolkata

Tanuka Chattopadhyay, Department of Applied Mathematics, Calcutta University, Kolkata

Bhag Chand Chauhan, Department of Physics and Astronomical Sciences, Central University of Himachal Pradesh, Dharamshala

Rabin Kumar Chhetri, Department of Physics, Sikkim Government College, Gangtok

Partha Chowdhury, Department of Physics, University of Calcutta, Kolkata

Mamta Dahiya, Department of Physics and Electronics, S. G. T. B. Khalsa College, Delhi

Himadri Sekhar Das, Department of Physics, Assam University, Silchar

Sudipta Das, Department of Physics, Visva-Bharati University, Santiniketan

Ujjal Debnath, Department of Mathematics, Bengal Engineering and Science University, Howrah

Anoubam Senorita Devi, Department of Physics, Assam University, Silchar

Jishnu Dey, Department of Physics, Presidency University, Kolkata

Mira Dey, Department of Physics, Presidency University, Kolkata

Anjan Dutta, Department of Physics and Astrophysics, University of Delhi

Broja Gopal Dutta, Y. S. Palpara College, Purba - Medinipur

Sunandan Gangopadhyay, Department of Physics, West Bengal State University, Barasat

Sushant G. Ghosh, Centre for Theoretical Physics, Jamia Millia Islamia, Delhi

Sarbari Guha, Department of Physics, St. Xavier's College, Kolkata

Abhinav Gupta, Department of Physics, St. Stephen's College, Delhi

K. P. Harikrishnan, Department of Physics, The Cochin College, Kochi

K. Indulekha, School of Pure and Applied Physics, Mahatma Gandhi University, Kottayam

Naseer Iqbal Bhat, Department of Physics, University of Kashmir, Srinagar

S. N. A. Jaaffrey, Department of Physics, M. L. Sukhadia University, Udaipur

Joe Jacob, Department of Physics, Newman College, Thodupuzha

Deepak Jain, Department of Physics and Electronics, Deen Dayal Upadhyaya College, New Delhi

Sanjay Jhingan, Centre for Theoretical Physics, Jamia Millia Islamia, Delhi

Kanti Jotania, Department of Physics, The M. S. University of Baroda, Vadodara

Minu Joy, Department of Physics, Alphonsa College, Pala

Md. Mehedi Kalam, Department of Physics, Aliah University, Kolkata

Nagendra Kumar, Department of Mathematics, M.M.H. College, Ghaziabad

Suresh Kumar, Department of Applied Mathematics, Delhi Technological University

V.C. Kuriakose, Department of Physics, Cochin University of Science and Technology, Kochi

Badam Singh Kushvah, Department of Applied Mathematics, Indian School of Mines, Dhanbad

Manzoor A. Malik, Department of Physics, University of Kashmir, Srinagar

Soma Mandal, Department of Physics, Taki Government College

Supriyo Mitra, Department of Earth Sciences, IISER, Kolkata

Soumen Mondal, Department of Physics, Ramakrishna Mission Residential College, Kolkata 
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Pradip Mukherjee, Department of Physics, Barasat Government College, Kolkata

Hemwati Nandan, Department of Physics, Gurukula Kangri University, Haridwar

Kamal Kanti Nandi, Department of Mathematics, North Bengal University, Siliguri

Rajesh Kumble Nayak, Department of Physical Sciences, IISER, Kolkata

Sanjay K. Pandey, Department of Mathematics, L. B. S. (P. G.) College, Gonda

S. K. Pandey, Pandit Ravishankar Shukla University, Raipur

P. N. Pandita, Department of Physics, North Eastern Hill University, Shillong

Amit Pathak, Department of Physics, Tezpur University

Kishor Dnyandeo Patil, Department of Mathematics, B.D. College of Engineering, Sevagram

Madhav K. Patil, School of Physical Sciences, Swami Ramanand Teerth Marathwada University, Nanded

Bikash Chandra Paul, Department of Physics, North Bengal University, Siliguri

Ninan Sajeeth Philip, Department of Physics, St. Thomas College, Kozhencherri

Anirudh Pradhan, Department of Mathematics, Hindu Post-Graduate College, Ghazipur

Farook Rahaman, Department of Mathematics, Jadavpur University, Kolkata

Shantanu Rastogi, Department of Physics, D.D.U. Gorakhpur University

C. D. Ravikumar, Department of Physics, University of Calicut, Kozhikode

Saibal Ray, Department of Physics, Government College of Engineering and Ceramic Technology, Kolkata

Biplab Raychaudhuri, Department of Physics, Visva-Bharati University, Santiniketan

Somak Raychaudhury, Department of Physics, Presidency University, Kolkata

Anirban Saha, Department of Physics, West Bengal State University, Barasat

Rajib Saha, Department of Physics, IISER, Bhopal

Sanjay Kumar Sahay, Department of Computer Science and Information Systems, BITS-Pilani, Goa

Sandeep Sahijpal, Department of Physics, Panjab University, Chandigarh

Pramoda Kumar Samal, Post-Graduate Department of Physics, Utkal University, Bhubaneshwar

Bhim Prasad Sarmah, Department of Mathematical Sciences, Tezpur University

Sanjay Baburao Sarwe, Department of Mathematics, St. Francis De Sales College, Nagpur

Anjan Ananda Sen, Centre for Theoretical Physics, Jamia Millia Islamia, Delhi

Asoke Kumar Sen, Department of Physics, Assam University, Silchar

Somasri Sen, Department of Physics, Jamia Millia Islamia, Delhi 

Anand Sengupta, Department of Physics, IIT, Gandhinagar, Ahmedabad

T. R. Seshadri, Department of Physics and Astrophysics, University of Delhi

K. Shanthi, Academic Staff College, University of Mumbai

Ranjan Sharma, Department of Physics, P.D. Women's College, Jalpaiguri

Harinder Pal Singh, Department of Physics and Astrophysics, University of Delhi

Hemam Dinesh Singh, Department of Physical Sciences, Sikkim University, Gangtok

Yugindro K. Singh, Department of Physics, Manipur University, Imphal

Parijat Thakur, Department of Basic Sciences and Humanities, Guru Ghasidas Central University, Bilaspur

Pranjal Trivedi, Department of Physics, Sri Venkateswara College, Delhi

Paniveni Udayashankar, Department of Physics, NIE Institute of Technology, Mysore

Anisul Ain Usmani, Department of Physics, Aligarh Muslim University

From August 2013

Debbijoy Bhattacharya,  Manipur UniversityManipal Centre for Natural Sciences,

Raghavendra Chaubey, Faculty of Science, Banaras Hindu University, Varanasi

Atri Deshamukhya,  Assam University, Silchar Department of Physics, 

S. Dev,  HNBG Central University, Srinagar, UttarakhandDepartment of Physics,

Sukanta Dutta, s, S. G. T. B. Khalsa College, DelhiDepartment of Physic

Rupjyoti Gogoi, s, Tezpur UniversityDepartment of Physic

Sk Monowar Hossein,  Aliah University, Kolkata Department of Mathematics, 

Ngangbam Ibohal, Department of Mathematics, Manipur University, Imphal

L. N. Katkar,  Shivaji University, KolhapurDepartment of Physics, 

Dawood Kothawala,  , IIT Madras, ChennaiDepartment of Physics

Rajesh S R,  , S. D. College, AlappuzhaDepartment of Physics

L. Sriramkumar, , IIT, Madras, ChennaiDepartment of Physics
8
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The Twenty-Fourth batch (2013) of visiting associates, who were selected for a tenure of 

three years, beginning August 1, 2013.

Appointment of the following Visiting Associates of the Twenty-first batch were extended for three years: Farooq 

Ahmad, G. Ambika, Tanwi Bandyopadhyay, Narayan Banerjee, Pavan Chakraborty, Subenoy Chakraborty, B. C. 

Chauhan, Himadri Sekhar Das, Sushant G. Ghosh, K. P. Harikrishnan, K. Indulekha, Sanjay Jhingan, S. N. A. Jaffrey, 

Kanti R. Jotania, M. M. Kalam, Nagendra Kumar, B.S. Kushvah, Pran Nath Pandita, Madhav K. Patil, Anirudh Pradhan, 

Harinder Pal Singh, Biplab Raychaudhuri, Anjan Ananda Sen, Anirban Saha, P. K. Samal, Paniveni Udayshankar and 

Anisul Ain Usmani.
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AWARDS AND RECOGNITIONS
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Sumanta Chakraborty 

On being awarded  the  Shyama Prasad Mukherjee Fellowship for 
ranking  first in CSIR UGC-NET Examination, June 2013.

On being awarded Satyendra Nath Bose Memorial Prize for ranking first 
in M.Sc. Part 1 Examination.

Arvind Gupta 

On receiving IBN Lokmat Prerna Puraskar (Science and Technology) by 
IBN Lokmat, 2014.

Girjesh R. Gupta 

On being conferred with Justice Oak Best Thesis Award - 2011 by the 
Astronomical Society of India.

Jayant Narlikar

On receiving  Shri Kasba Ganpati Puraskar 2013 from Shri Kasba Ganpati 
Sarvajanik Ganeshotsav Mandal Trust, Pune, September 11.

On receiving  P.D. Patil Maharashtra Bhushan Puraskar from Adarniya P.D. Patil Gaurav 
Pratisthan, Karad, September 17.

On receiving Shivajirao Sawant Smurti Puraskar from Mrutyunjay Pratisthan, Pune, 
September 29.

On receiving Sivananda Eminent Citizen Award – 2013 from Sanathana Dharma Charitable Trust, 
Secunderabad, December 21.

On receiving  Dr. Yelavarthy Nayudamma Memorial Award – 2013 from Dr. Y. Nayudamma Memorial Trust, Tenali, 
Andhra Pradesh.

Hamsa Padmanabhan 

On being awarded Shri Purushottam Narayan Bhogate Gold Medal, Late Professor Waman Madhav Dabadghav Gold 
Medal, Late Principal Ranglar Gopalkrishna Laxman-Chandratraya Gold Medal for standing first in M.Sc. (Physics) 
Credit System Examinations April / May 2012 of the University of Pune.

T. Padmanabhan

On being elected to the Council of Indian Academy of Sciences (2013-2015).
On being awarded Third Prize in Gravity Essay Contest by the Gravity Research Foundation, USA, 2014.

Jayanti Prasad

On receiving the Start-Up Research Grant (Young Scientists) by the Science and Engineering 
Research Board (SERB) of the Department of Science and Technology, Government of India, 
November 2013.

Tarun Souradeep

On being awarded Fellow  of International Society on General Relativity and Gravitation, July 2013.



Ajit K. Kembhavi

THE DIRECTOR

Dean, Core Academic Programmes

T. Padmanabhan

R. Srianand

Dipankar Bhattacharya

Head, Computing Facilities

Head, IUCAA Girawali Observatory

Vijay Mohan

Head, Publications

Swara Ravindranath / Ajit Kembhavi

Head, Instrumentation

A. N. Ramaprakash

Head, Library

Varun Sahni

Head, Teaching Programmes

Dean, Visitor Academic Programmes

K. Subramanian

Head, Public Outreach Programmes

Durgesh  Tripathi

Head, Scientific Meetings
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I am glad to say that during the period of this report, there has been all round progress.  IUCAA 

faculty have been engaged in research and development, teaching at the IUCAA – NCRA graduate 

school and on various university campuses, thesis supervision, and organization of workshops and 

other meetings in IUCAA as well as on other campuses.  The  year has seen the addition of two 

faculty  members, Neeraj Gupta and Kanak Saha.  Gupta specializes in the study of quasars and 

active galaxies using radio and optical telescopes, while Saha works on galaxy dynamics using 

numerical simulations.  At present, IUCAA has 17 faculty members, apart from the Director, 20 

post-doctoral fellows, including one Vaidya – Raychaudhuri fellow and one DST – INSPIRE 

faculty fellow, and 35 research scholars, including three CSIR – SPM scholars.  In addition, there 

have been several long term senior visiting and emeritus professors.  During the year, academic 

members have published around 120 research papers in high impact national and international 

journals.  

The 11 metre  Southern African Large Telescope (SALT), which is located near the town of 

Sutherland in South Africa, of which IUCAA is a part owner, is being used for spectroscopic 

observations by astronomers from IUCAA and universities.   Interesting results have been obtained 

from these observations.  Members working on the Virtual Observatory project at IUCAA have 

developed a sophisticated data archival system for SALT in collaboration with astronomers from 

the South African Astronomical Observatory at Cape Town. The 2 m telescope has had some 

hardware problems, which were resolved so that observations could be carried out in a limited way.  

The telescope will soon undergo major refurbishment.

IUCAA members have contributed significantly to the development of hardware and software for 

ASTROSAT, which is expected to be launched by ISRO in the second half of 2015.  The 

development of the Ultra-Violet Imaging Telescope (UVIT), to be carried by ASTROSAT, has been 

completed at the Indian Institute of Astrophysics (IIA), Bangalore with Shyam Tandon of IUCAA 

in the lead.  IUCAA has helped with the calibration of the CZT instrument  and is preparing to be a 

point-of-contact for CZT data. IUCAA has helped to develop a sophisticated proposal management 

system for observations with the satellite and is preparing to set up an ASTROSAT Science Centre 

for use by all astronomers in the country and beyond.  

During the year IUCAA had 105 visiting associates from various universities and colleges. Many 

associates spend significant periods at IUCAA, accompanied by their research students. They use 

various  facilities at IUCAA and collaborate with the faculty as well as with other visitors to carry 

out quality research.  During the year the visiting associates and their students have published 190 

papers in high impact national and international journals.  About 25 research students from various 

universities have used the facilities of IUCAA and carry out a significant part of their Ph. D. 

research work under the supervision of IUCAA faculty members. 

The IUCAA Resource Centres (IRC) at Delhi, Kochi, Kolkata, Raipur, Siliguri, and Udaipur have  

been working hard  to reach the goals for which they were set up.  In addition to the  IRC, there are 

IUCAA Nodes for Astronomy and Astrophysics Development (INAAD) and IUCAA University 

Centres at various locations, which cater to the needs of the local researchers and students.  A 

number of programmes for universities and colleges have been organized at IUCAA, at the various 
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centres and on other university and college campuses.    

During the year a number of national and international workshops, 

schools and conferences have been conducted on the IUCAA 

campus as well at other places.   These include the Gravitational 

Wave Physics and Astronomy Workshop (GWPAW), MIT – 

IUCAA Workshop on X-ray Studies of Transient Astronomical 

Sources, Workshop on Python Programming in Astronomy, and 

Workshop on Radio Studies of Galaxies and Galaxy Systems, 

which were all conducted at IUCAA.  An Indo – US Joint Centre 

Meeting and IUCAA –IUSSTF Workshop on Variability of 

Astronomical Sources was conducted by St. Thomas College, 

Kozhencherri, Kerala at MACFAST, Thiruvalla.  

Professor Jayant Vishnu Narlikar, the founder Director of IUCAA 

completed 75 years of age on July 19, 2013. To celebrate this 

milestone, a meeting, 'JVN@75' was organized at IUCAA during 

July 18 – 19, 2013.  The main focus of this meeting was on the areas 

of Professor Narlikar's scientific work on cosmology and 

gravitation.  There was a very well attended public session to cover 

his life and times, his influence on the intellectual life of the 

country, and the setting up of IUCAA by him.

During the year much progress has been made on the LIGO – India 

project for the installation of an advanced laser interferometer 

gravitational wave detector in India, in collaboration with LIGO 

LABS – USA.   The project is now in the final stages of approval by 

the Government of India.  IUCAA, with the help of seismologists 

and other experts,  has been engaged with the task of identifying a 

suitable site for the installation of the detector, and a few sites have 

been short listed. The Thirty Metre Telescope (TMT) project, of 

which IUCAA is a lead institute along with Indian Institute of 

Astrophysics, Bengaluru and ARIES, Nainital has been 

progressing very well.  IUCAA has been actively involved in all 

aspects of this project.   Plans are ready  for the construction of a 

new building on the IUCAA campus which will have offices,  

lecture halls and a laboratory complex. The new building will house  

the LIGO – India and TMT projects as well as the ASTROSAT 

Science Centre.  

The National Science Day was celebrated on February 28, 2014 by 

having an open house for the public of Pune and from the 

surrounding regions.  There were lectures, demonstrations, 

exhibitions, poster and question-answer sessions throughout the 

day, and in the night, there was a sky watching programme, which 

as always led to  long queues of people eager to observe the sky  

through telescopes.  In the preceding week, various science 

oriented competitions were conducted separately for school 

students from rural and urban areas. There were tough competitions 

for some of the events, and the winners were given prizes and 

appreciation certificates.

In 2014 IUCAA has reached the Silver Jubilee of its academic 

activities.  All the exciting work being done at IUCAA over the last 

25 years has been made possible through the sincere efforts of its 

academic, scientific and technical, administration and contractual 

staff. I say THANK YOU to everyone who has given so much of 

their time and talents to make IUCAA what it is.  I wish to thank the 

Governing Board members and in particular, the Chairperson, Dr. 

Srikumar Banerjee, for  constant support  and encouragement to 

IUCAA and to me personally.  I thank  members of the Council, and 

its President, Professor Ved Prakash, for the fullest  support, 

especially in critical times and situations.  Our objectives would not 

have been met without the help and counsel provided by the 

University Grants Commission and its officers and staff. 

Ajit  Kembhavi
   Director           

13



62ANNUAL 
REPORT

2013-14

th

Events Outside IUCAA

2013

May 8 - 10

INAAD Radio Astronomy Meeting - II 

at St. Thomas College, Kozhencherri

Coordinators: Ninan S. Philip and Joe Jacob

September 2 - 4

Workshop on Astronomy and Astrophysics 

at University of Rajasthan, Jaipur

Coordinators: Aruna Bharti, Sandip Bhattacharya and Ranjan Gupta 

September 23-26

Workshop on Astronomical Techniques and Science with Virtual Observatories

at University of Kashmir, Srinagar

Coordinators: Ranjeev Misra and Manzor A. Malik 

September 26-27

Workshop on Astronomy and Physics for Science Communicators 

at JES College, Jalna

Coordinators: M.L. Kurtadikar, Durgesh Tripathi and Samir Dhurde 

November 5-15

Autumn School on Cosmology 

at BITS-Pilani, Rajasthan

Coordinators: Tarun Souradeep and Debashis Bandyopadhyay 

November 19-21

Workshop on Light Scattering Techniques and  Application to Astronomy 

and other areas 

at S.N. Bose National Centre for Basic Sciences, Kolkata

Coordinators: S.K. Sharma and Ranjan Gupta 

ACADEMIC CALENDAR 2013 - 14
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April 22 – May 31
School Students' Summer Programme  

May 6 - June 7
Refresher Course  in Astronomy and Astrophysics (For 
College and University Teachers)

May 6 - June 21
Vacation Students' Programme

July 18 - 19
Jayant@75
Coordinator: Ajit Kembhavi 

December 17-20
Gravitational Waves Physics and Astronomy Workshop 
(GWPAW)
Coordinator: Sukanta Bose

2013

2014

January 13-24
MIT-IUCAA Workshop on X-ray Studies of Transient 
Astronomical Sources
Coordinator: Dipankar Bhattacharya 

January 31 – February 2
Workshop on Transient Astronomy with Small Telescopes
Coordinator: Gulab Dewangan

February 17-21
Workshop on Python Programming in Astronomy 
Coordinator: Kaustubh Vaghmare 

March 04 -06
Workshop on Radio Studies of Galaxies and Galaxy 
Systems
Coordinators: R. Srianand and Gopal Krishna 

2014 2013

ACADEMIC CALENDAR 2013 - 14

February 10-12
Introductory Workshop on Astronomy and Astrophysics 
at Department of Physics, Manipur University, Canchipur, Imphal
Coordinators: K. Yugindro Singh and Ranjan Gupta

IUCAA Events

IUCAA Resource Centre  Events

August 12-14
Workshop on Astronomy Research : Opportunities and 
Challenges
at MACFAST, Thiruvalla
Coordinators: Ninan S. Philip and Joe Jacob

December 16-17
Workshop on Analysis of Astronomical Data
jointly organized by IRC, North Bengal University and IRC, 
Calcutta University.
Coordinators: B. C. Paul and Asis Chattopadhyay

January 10-12
Science and Astronomy Camp 
at Birbham Institute of Engineering and Technology, Suri
Coordinator: Asis Chattopadhyay

January 20-24
Workshop on Variability of Astronomical Sources
at St. Thomas College, Kozhencherri
Coordinator: Ninan S. Philip

IUCAA Annual Events

December 29
Foundation Day

February 28
National Science Day

2014

2013

2014

15
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IUCAA ACADEMIC PUBLICATIONS

(a)  Journals

1. P. Bhat, E. G. Blackman, and K. Subramanian (2014) Resilience of helical fields to turbulent diffusion - II. 
Direct numerical simulations, MNRAS, 438, 2954.

2. D. Pawar, M.  Kalamkar, D. Altamirano, M. Linares, K. Shanti, T.Strohmayer, D. Bhattacharya, and M. 
van der Klis (2013) Discovery of twin kHz quasi-periodic oscillations in the low-mass X-ray binary XTE 
J1701-407, MNRAS, 433, 2436.

3. B. Bhattacharyya, J. Roy, P. S. Ray, Y. Gupta, D. Bhattacharya, R. W. Romani, and 14 other co-authors 
(2013)GMRT discovery of PSR J1544+4937: An eclipsing black-widow pulsar identified with a Fermi-LAT 
source, ApJ, 773, L.12 .

4. Dipongkar Talukder, Sukanta Bose, Sarah Caudill, and Paul T. (2013) Baker improved coincident and 
coherent detection statistics for searches for gravitational wave ringdown signals, Phys. Rev. D, 88, 
122002. 

5. J. Aasi,…, Sukanta Bose, Sanjeev Dhurandhar, Sanjit Mitra, Jayanti Prasad, Tarun Souradeep,...et 
al. [LIGO Scientific, Virgo, and the NINJA-2 Collaborations] (2014) The NINJA-2 project: Detecting and 
characterizing gravitational waveforms modelled using numerical binary black hole simulations, Class. 
Quant. Grav. 31, 115004.

6. J. Aasi,…, Sukanta Bose, Sanjeev Dhurandhar, Sanjit Mitra, Jayanti Prasad, Tarun Souradeep,...et 
al. [LIGO Scientific and Virgo Collaborations] (2014) Constraints on cosmic strings from the LIGO-Virgo 
gravitational wave detectors, Phys. Rev. Lett., 112, 131101.

7. J. Aasi,…, Sukanta Bose, Sanjeev Dhurandhar, Sanjit Mitra, Jayanti Prasad, Tarun Souradeep,...et 
al.  [LIGO Scientific and Virgo Collaborations] (2014) First searches for optical counterparts to 
gravitational wave candidate events, ApJS, 211, 7. 

8. J. Aasi,…, Sukanta Bose, Sanjeev Dhurandhar, Sanjit Mitra, Jayanti Prasad, Tarun Souradeep,...et 
al. [LIGO Scientific and Virgo Collaborations] (2013) Directed search for continuous gravitational waves 
from the galactic center, Phys. Rev. D, 88, 102002.

9. J. Aasi,…, Sukanta Bose, Sanjeev Dhurandhar, Sanjit Mitra, Jayanti Prasad, Tarun Souradeep,...et 
al. [LIGO Scientific and Virgo Collaborations] (2013) Search for long-lived gravitational wave transients 
coincident with long gamma-ray bursts, Phys. Rev. D, 88, 122004. 

10. J. Aasi,…, Sukanta Bose, Sanjeev Dhurandhar, Sanjit Mitra, Jayanti Prasad, Tarun Souradeep,...et 
al. [LIGO Scientific Collaboration] (2014) Gravitational waves from known pulsars: Results from the initial 
detector era, ApJ, 785, 119.

11. Sumanta Chakraborty (2013) Velocity measurements in some classes of alternative gravity theories, Ap. 
Space. Sci., 347, 411. 

12. Sumanta Chakraborty, and Soumitra Sengupta (2014) Solar system constraints on alternative gravity 
theories, Phys. Rev. D, 89, 026003.

13. Sumanta Chakraborty (2014) Constraining alternative gravity theories using the solar neutrino problem, 
Class. and Quant. Grav., 31, 055005.

14. L. Chamandy, K. Subramanian, and A. Shukurov (2013) Galactic spiral patterns and dynamo action - II. 
Asymptotic solutions, MNRAS, 433, 3274.



15. L. Chamandy, K. Subramanian, and A. Quillen (2014) Magnetic arms generated by multiple interfering 
galactic spiral patterns,  MNRAS, 437, 562.

16. Ahmadjon Abdujabbarov, Naresh Dadhich, Bobomurat Ahmedov, and Husan Eshkuvatov (2013) Particle 
acceleration around 5-dimensions Kerr black hole, Phys. Rev. D, 88, 084036. 

17. Naresh Dadhich, Sushant G. Ghosh, and Sanjay Jhingan (2013) Bound orbits and gravitational theory, 
Phys. Rev. D, 88, 124040.

18. Naresh Dadhich, Sushant G. Ghosh, and Sanjay Jhingan (2013) Gravitational collapse in pure Lovelock 
gravity in higher dimensions, Phys. Rev. D, 88, 084024. 

19. Naresh Dadhich (2013) A novel derivation of the rotating black hole metric, Gen. Rel. Grav., 45, 2383.  
 
20. Santanu Das, and Tarun Souradeep (2014) Suppressing CMB low multipoles with ISW effect,  JCAP, 

02, 002.

21. Santanu Das, Arman Shafieloo, and  Tarun Souradeep (2013) ISW effect as probe of features in the 
expansion history of the Universe,  JCAP, 10, 016.

22. Gulab C. Dewangan,  V. Jithesh,  R. Misra, and C. D. Ravikumar (2013) X-ray spectral cut-off and the lack 
of hard X-ray emission from two ultraluminous   X-ray sources M81 X-6 and Holmberg IX X-1, ApJ Lett., 
771, 37.

23. M. B. Pandge, Gulab C. Dewangan, K. P. Singh, and M. K. Patil (2013) A multi-wavelength study  of 
nuclear activity and environment of a low power radio galaxy  CTD 86, MNRAS, 2013, 435.

24. R. Dutta, R.  Srianand, H. Rahmani, P. Petitjean, P. Noterdaeme, and C.Ledoux (2014) A study of low-
metallicity DLAs at high redshift and C II* as a probe of their physical conditions, MNRAS, 440, 307.

25. Gaurav Goswami, and Jayanti Prasad (2013) Maximum entropy deconvolution of primordial power 
spectrum, Phys. Rev. D, 88, 023522.

26. R. Lindner, A. J. Baker, J. P. Hughes, N. Battaglia, N. Gupta, K. Knowles, T. Marriage, F. Menanteau, K. 
Moodley, E. D. Reese, and R. Srianand (2014) The radio relics and halo of El Gordo, a massive z = 0.870 
cluster merger, ApJ, 786, 49.

27. N. Gupta, R. Srianand, P. Noterdaeme, P. Petitjean, and S. Muzahid, (2014), 21-cm absorption from 
galaxies at  z ~ 0.3, A & A, 558, 84.

28. E. Hadamcik, A.K. Sen, A.C. Levasseur-Regourd, S. Roy Choudhury, J. Lasue,  R. Gupta, and R. Botet 
(2014) Dust coma of comet C/2009 P1 (Garradd) by imaging polarimetry,  Meteoritics and Planetary 
Science, 49, Nr 1, 36. 

29. N. Katyal, R. Gupta, and D B Vaidya (2013) Interstellar dust models towards some IUE stars, PASP, 125, 
No. 934, 1443.

 
30. M.S. Prokopjeva, A.K. Sen, V.B. Il'in, N.V. Voshchinnikov, and R. Gupta (2014) Imaging polarimetry of the 

rotating Bok globule CB67, JQSRT, 146, 410.

31. C. Jose, K. Subramanian, R.  Srianand, and S. Samui (2013) Spatial clustering of high-redshift Lyman-
break galaxies, MNRAS, 429, 2333.
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32. C. Jose, R.  Srianand, and K. Subramanian (2013) Clustering at high redshift: The connection between 
Lyman  emitters and Lyman break galaxies, MNRAS, 435, 368 (arXiv: 1307.5864).

33. Sanved Kolekar, and T. Padmanabhan (2014) Quantum field theory in the Rindler-spacetime, Phys. Rev. 
D, 89, 064055. 

34. Sibasish Laha, Matteo Guainazzi, Gulab C. Dewangan, Susmita Chakravorty, and  Ajit K. Kembhavi 
(2014) Warm absorbers in X-rays (WAX), a comprehensive high resolution grating spectral study of a 
sample of Seyfert galaxies: I. A global view and frequency of occurrence of warm absorbers, MNRAS, 441, 
2619.

35. Sibasish Laha,  Gulab C. Dewangan, and Ajit K Kembhavi (2013)  On the origin of soft X-ray excess 
emission  from the bare Seyfert 1 galaxy ESO~198--G24, MNRAS, 437, 266.

36. Sibasish Laha, Gulab C. Dewangan, Susmita Chakravorty, and Ajit K Kembhavi (2013) The effect of 
UV/Soft X-ray excess emission on the warm absorber properties of active galactic nuclei- A case study of 
IRAS 13349+2438, ApJ, 777, 2.

37. Bibhas Ranjan Majhi and T. Padmanabhan  (2013) Thermality and heat content of horizons from 
infinitesimal coordinate transformations, Eur. Phys. J. C, 73, 12651. 

38. Soma  Mandal, R. Misra, and   Gulab C. Dewangan (2013) The kilo-second variability of X-ray sources in 
nearby galaxies, Res. Astron. Ap., 13, 1445.

39. Arikkala Raghurama Rao, Rupal Basak, Jishnu Bhattacharya, Sarthak Chandra, Nikunj Maheshwari, 
Manojendu Choudhury, and  R. Misra (2013) Time-resolved spectral analysis of prompt emission from long 
gamma-ray bursts with GeV emission, Res. Astron. Ap., 14, 35.

 
40. Mayukh Pahari, R. Misra, Arunava Mukherjee, J. S. Yadav, and  S. K. Pandey (2013) Interpreting the 

large amplitude X-ray variation of GRS 1915+105 and IGR J17091-3624 as modulations of an accretion 
disc, MNRAS, 436, 2334.

41. R. Misra, and Soma Mandal (2013) Alternating lags of QPO harmonics: A generic model and its 
application to the 67 mHz QPO of GRS 1915+105 ,  ApJ, 779, 71.

42. Mayukh Pahari, Joseph Neilsen, J. S. Yadav, R. Misra, and Phil Uttley (2013) Comparison of time/phase 
lags in the hard state and plateau state of GRS 1915+105, ,  ApJ, 778, 136.

43. Mayukh Pahari, J. S. Yadav, J. Rodriguez, R. Misra, Sudip Bhattacharyya, and S. K. Pandey (2013) 
Properties of unique hard X-ray dips observed from GRS 1915+105 and IGR J17091-3624 and their 
implications , ApJ 778, 46.

44. K. P. Harikrishnan, R. Misra,  and G. Ambika (2013) On the transition to hyperchaos and the structure of 
hyperchaotic attractors ,  EPJB, 86, 394.

45. K. P. Harikrishnan, G. Ambika, and R. Misra (2013) Characterizing chaos-hyperchaos transition using 
correlation dimension, Euro. Phys. J., Special Topics, 222, 839.

46. D. L. Foster, P. A. Charles, D. A. Swartz, R. Misra, and  K. G.  Stassun (2013) Monitoring the very-long-
term variability of X-ray sources in the giant elliptical galaxy M87, MNRAS,  432, 1375.

47. Debbijoy Bhattacharya, R. Misra, A. R. Rao, and P. Sreekumar (2013) The uncorrelated long-term gamma-
ray and X-ray variability of blazars and its implications on disc-jet coupling, MNRAS,  431 , 161.
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48. Nairwita Mazumder, Sanjit Mitra, and Sanjeev Dhurandhar (2014) Astrophysical motivation for directed 
searches for a stochastic gravitational wave background? Phys. Rev. D, 89, 084076. 

49. J. Aasi, Sanjit Mitra,… et al. (LIGO Scientific Collaboration) (2014) Application of a Hough search for 
continuous gravitational waves on data from the fifth LIGO science run,  Class. and Quant. Grav., 31, 
085014. 

50. P. A. R. Ade,... Sanjit Mitra,… et al. (Planck Collaboration) (2014) Planck intermediate results. XIII. 
Constraints on peculiar velocities, A & A, 561, A97 

51. P. A. R. Ade,... Sanjit Mitra,… et al. (Planck Collaboration) (2013)  Planck intermediate results. XII: 
Diffuse galactic components in the Gould Belt system, A & A, 557, A53. 

52. P. A. R Ade... Sanjit Mitra,… et al. (Planck Collaboration) (2013)  Planck intermediate results. XI. The gas 
content of dark matter halos: The Sunyaev-Zeldovich-stellar mass relation for locally brightest galaxies,   A 
& A, 557, A52.

53. P. A. R Ade... Sanjit Mitra,… et al. (Planck Collaboration) (2013) Planck intermediate results. X. Physics of 
the hot gas in the Coma cluster, A & A, 554, A140. 

54. P. A. R Ade... Sanjit Mitra,… et al. (Planck Collaboration) (2013) Planck intermediate results. IX. 
Detection of the galactic haze with Planck, A & A, 554, A139. 

55. D. Mukherjee, D. Bhattacharya, and A. Mignone (2013) MHD instabilities in accretion mounds - II. 3D 
simulations, MNRAS, 435, 718. 

56. Suvodip Mukherjee, Aritra De, and Tarun Souradeep (2014) Statistical isotropy violation of CMB 
Polarization sky due to Lorentz boost, Phys. Rev. D, 89, 083005.

57. Suvodip Mukherjee, and Tarun Souradeep (2014) Statistically anisotropic Gaussian simulations of 
the CMB temperature field, Phys. Rev. D, 89, 083013.

58. J.V. Narlikar (2014) Stratosphere microbes might hold clues to life on earth, Nature India, 1, 36.  

59. Main Pal Rajan and Gulab C. Dewangan (2013) Variable X-ray reflection from 1H 0419-577, MNRAS, 
435, 1287.

60. P. Shalima,  V. Jithesh,  K. Jeena,  R. Misra, S. Ravindranath,  Gulab C. Dewangan, C. D Ravikumar, 
and  B. R. S. Babu (2013) Mid-infrared and X-ray luminosity  correlations of X-ray point sources in NGC 
1399, MNRAS, 434, 639.

61. P. Shalima, J. Murthy, and R. Gupta (2013) Dust properties from GALEX observations of a UV halo around 
Spica, EPS, 65, 10, 1123. 

62. Hamsa Padmanabhan, Aditya Rotti, and  Tarun Souradeep (2013) A comparison of CMB lensing 
efficiency of gravitational waves  and large scale structure,  Phys. Rev.  D, 88, 063507.

63. Hamsa Padmanabhan, and T. Padmanabhan (2013) CosMIn: The solution to the cosmological constant 
problem, Intl. J. Mod. Phys., D, 22, 1342001. 

64. T. Padmanabhan, and Dawood Kothawala (2013) Lanczos-Lovelock models of gravity, Phys. Repts., 531, 
115. 

65. T. Padmanabhan (2014) General relativity from a thermodynamic perspective, Gen. Rel. Grav., 46, 1673. 
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66. T. Padmanabhan (2014) A short note on the boundary term for the Hilbert action, Mod. Phys. Letts. A, 29, 
1450037. 

67. T. Padmanabhan, and Hamsa Padmanabhan (2014) Cosmological constant from the emergent gravity 
perspective, Intl. J. Mod. Phys. D, 23, 1430011.

 
68. Krishnamohan Parattu, Bibhas Ranjan Majhi, and T. Padmanabhan (2013) The structure of the 

gravitational action and its relation with horizon thermodynamics and emergent gravity paradigm, Phys. 
Rev. D, 87, 124011. 

69. Satyabrata Sahu,  Mandar Patil, D. Narasimha, and Pankaj S. Joshi (2013) Time delay between relativistic 
images as a probe of cosmic censorship, Phys. Rev. D, 88, 103002.  

70. Mandar Patil, and Pankaj S. Joshi (2014) Particle acceleration by  Majumdar-Papapetrou di-hole,
 Gen. Rel. and Grav., 46, 1801.

71. N. D. R. Bhat, J. N. Chengalur, P. J. Cox, Y. Gupta, Jayanti Prasad, J. Roy, M. Bailes, S. Burke-Spolaor, S. 
S. Kudale, and W. van Straten (2013) Detection of fast transients with radio interferometric arrays, ApJ. 
Supp., 206, 2 [arXiv: 1302.3418].

72. H. Rahmani, M.Wendt, R.  Srianand…et al. (2013) The UVES large program for testing fundamental 
physics II: Constraints on a change in  towards quasar HE 0027-1836, MNRAS, 435, 861 (arxiv: 
1307.5864).

73. P. Bonifacio, H. Rahmani, J. B.Whitmore, M.Wendt, M. Centurion, P. Molaro, and R.  Srianand, et. al  
(2014) Fundamental constants and high resolution spectroscopy,  AN,  335, 83 (arxiv: 1310.6280).

74. D. Albornoz V´asquez, H. Rahmani, P. Noterdaeme, P. Petitjean1, R.  Srianand, and C. Ledoux (2014) 
Molecular hydrogen in the Z =2.66 damped Lyman-alpha absorber toward J 0643-5041: Physical abs

conditions and limits on the cosmological variation of the proton-to-electron mass ratio, A & A, 562, 88.

75. H. Rahmani, N. Maheshwari, and R. Srianand (2014) Constraining the variation in fine-structure 
constant using SDSS  DR8  QSO spectra, MNRAS, 439, L70 (arxiv: 1312.5324).

76. C. Eswaraiah,…, A. N. Ramaprakash,… et. al (2013) A study of starless dark cloud LDN 1570: Distance, 
dust properties, and magnetic field geometry, A & A, 556, 17.

77. S. Subramanian,…, A. N. Ramaprakash,… et. al (2013) Generation of a near infra-red guide star catalog 
for Thirty Metre Telescope observations, JAA, 34, 175.

78. King O. G.,…, A. N. Ramaprakash,… et. al (2014) The RoboPol pipeline and control system, MNRAS,  
 442, 1706.

79. U. Scorpii,  G. C. Anupama,…, A. N. Ramaprakash,… et. al (2013) The 2010 outburst and pre-outburst 
optical spectrum of the recurrent nova, A & A, 559, 14.

80. V. Pavlidou,..., A. N. Ramaprakash,… et. al (2014) The RoboPol optical polarization survey of gamma-ray 
- loud blazars, MNRAS, 442, 1693.

81. E.Tatulli, and A. N. Ramaprakash (2013) Laser tomography adaptive optics: A performance study, JOSA 
A, 30, 2482.

82. Arman Shafieloo, Subhabrata Majumder, Varun Sahni, and Alexei A. Starobinsky (2013) Searching for 



63

systematics in SNIa and galaxy cluster data using the cosmic duality relation  JCAP, 1304, 042.

83. Maryam Arabsalmani, Varun Sahni,  and Tarun Saini (2013) Reconstructing the properties of dark energy 
using standard sirens, Phys. Rev. D, 87, 083001.

84. Sanil Unnikrishnan, and Varun Sahni (2013) Resurrecting power law inflation in the light of Planck results, 
JCAP, 10, 063.

85. Alexander Viznyuk, Yuri Shtanov, and Varun Sahni (2014) A no-boundary proposal for braneworld 
perturbations, Phys. Rev. D, 89, 083523.

86. Suprit Singh, Chandrima Ganguly, and T. Padmanabhan (2013) Quantum field theory in de Sitter and 
quasi-de Sitter spacetimes: Revisited, Phys. Rev. D,  87, 104004. 

87. M. Smerlak, and Suprit Singh (2013) New perspectives on Hawking radiation, Phys. Rev. D, 88, 104023, 
(arXiv:1304.2858).

88. Suprit Singh, S. Modak,  and T. Padmanabhan, (2013) Evolution of quantum field, particle content and 
classicality in the three stage universe, Phys. Rev. D. 88, 125020.

89. Amir Aghamousa, Mihir Arjunwadkar, and  Tarun Souradeep (2014) Model-independent forecasts of 
CMB angular power spectra for the Planck mission, Phys. Rev. D, 89, 023509.

90. Dhiraj Kumar Hazra, Arman Shafieloo, and  Tarun Souradeep  (2013) Cosmological parameter 
estimation with free-form primordial power spectrum, Phys. Rev.  D, 87, 123528.

91. Dhiraj Kumar Hazra, Arman Shafieloo, and Tarun Souradeep (2013) Primordial power spectrum: A 
complete analysis with the WMAP nine-year data,  JCAP, 07, 031.

92. J. Aasi, et al.  (LIGO Science Collab including Tarun Souradeep) (2014) Application of a Hough 
search for continuous gravitational waves on data from the fifth LIGO science run,  Class. and Quant. 
Grav.,  31, 085014.

93. J. Aasi, et al.  (LIGO Science Collab including Tarun Souradeep) (2013) Enhanced sensitivity of the 
LIGO gravitational wave detector by using squeezed states of light, Nature Photonics, 7, 613.

94. P. Molaro,…, R.  Srianand. (2013) The UVES large program for testing fundamental physics I. Bounds on a 
change in alpha towards quasar, HE 2217-2818,  A & A, 555, 68.

95. H. Fathivavsari, P. Petitjean, C. Ledoux, P.Noterdaeme, R. Srianand, H. Rahmani, and A. Ajabshirizadeh, 
(2013) An investigation of the line of sight towards QSO PKS 0237-233, MNRAS, 435, 1727 (arxiv: 
1308.0600).

96. K. Park, E. G. Blackman, and K. Subramanian (2013) Large-scale dynamo growth rates from numerical 
simulations and implications for mean-field theories, Phys. Rev. E, 87, 053110.

97. P. Trivedi, K. Subramanian, and T. R. Seshadri (2014) Primordial magnetic field limits from the CMB 
trispectrum: Scalar modes and Planck constraints, Phys. Rev. D. 89, 043523.

98. K. Atmjeet, I. Pahwa, T. R. Seshadri, and K. Subramanian (2014) Cosmological magnetogenesis from 
extra-dimensional Gauss-Bonnet gravity,  Phys. Rev. D, 89, 063002.

99. Winebarger,  D. Tripathi, H. E. Mason, and G. Del Zanna (2013) Doppler shifts in active region moss using 



64

62ANNUAL 
REPORT

2013-14

th

IUCAA ACADEMIC PUBLICATIONS

SOHO/SUMER, ApJ, 767, 107.

100.  P. Kayshap, A. K. Srivistava, K. Murawski, and  D. Tripathi (2013) Origin of macrospicule and jet in polar 
corona by a small-scale kinked flux tube, ApJ, 770, L3.

101.  D. Tripathi, K. K. Reeves, S. E. Gibson, A. K. Srivastava, and N. C. Joshi (2013) SDO/AIA Observations of 
a partially erupting prominence ApJ, 778, 142.

102.  D. Tripathi, and J. A. Klimchuk (2013) Asymmetries in coronal spectral lines and emission measure 
distribution, ApJ, 779, 1. 

103.  Shruti Tripathi, R. Misra, Gulab C. Dewangan, J. Cheeran, S. Abraham, and  N. S. Philip (2013) Spectral 
variability of IRAS 18325-5926 and constraints on the geometry of the scattering medium, ApJ, 773, 130.

104. P. Gandhi, Y. Terashima, S. Yamada, R. F. Mushotzky, Y. Ueda, W. H. Baumgartner, D. M. Alexander, J.  
Malzac, K. Vaghmare, T. Takahashi, and C. Done (2013) Reflection-dominated nuclear X-ray emission in 
the early-type galaxy ESO 565-G019, ApJ, 773, Issue 1. 

105. M. Vivek, R. Srianand, P. Petitjean, V. Mohan, A. Mahabal, and S. Samui (2014) Variability in low 
ionization broad absorption line outflows, MNRAS, 440, 799.

(b) Proceedings

1. Sapna Sharma,  Moti  R. Dugair,  D. Bhattacharya, and S. N. A. Jaaffrey (2013) Timing and spectral 
studies of Gamma-ray burst 111228A detected with SWIFT-BAT, ASI Conf. Ser., 9, 118.

2. S. Das and T. Souradeep (2014) Dipole leakage and low CMB multipoles, Proc. of ICGC 2011, Goa,  J. 
Phys.: Conf. Ser., 484,  012029. 

3. N. Gupta, R. Srianand, P. Petitjean, P. Noterdaeme, and E. Momjian (2014) Galaxies in HI 21-cm 
absorption at z < 3.5BASI,  The Metrewavelength Sky  Conference, NCRA, Pune. 

4. R. Lindner, A. J. Baker, J. P. Hughes, N. Battaglia, N. Gupta, K. Knowles, T. Marriage, F. Menanteau, K. 
Moodley, E. D. Reese, and R. Srianand (2014) The radio relics and halo of El Gordo, a Massive cluster at  z 
= 0.870, AAS, 22310606.

5. V. Jithesh, A. U. Preetha, R. Misra, S. Ravindranath, Gulab C. Dewangan, C. D. Ravikumar, K. Jeena, 
and B. R. S. Babu  (2013) Multi-wavelength studies of ultra luminous X-ray sources in NGC1427, 
Astronomical Society of India Conf. Ser., 9, 127.

6. D. Mukherjee, D. Bhattacharya, and A. Mignone (2014) Magnetic field structure in accretion columns on 
HMXB and effects on CRSF, Conference on physics at the magnetospheric boundary in compact objects, 
EPJ web of conf., 64, 02004.

7. N. Pant, A. Rotti, and T. Souradeep (2014) Statistics of statistical anisotropy measures, Proc. of ICGC 
2011, Goa,  J. Phys.: Conf. Ser., 484, 012046.

8. Jayanti Prasad, and Tarun Souradeep (2014) Cosmological parameter estimation using Particle Swarm 
Optimization, Proc. of ICGC 2011, Goa, J. Phys.: Conf. Ser., 484, 012047 

9. Abhik Ghosh, Jayanti Prasad, Somnath Bhardwaj, Sk. Said Ali, and Jayaram Chengalur (2014) 
Characterizing the diffuse foreground for red-shifted 21 cm HI signal GMRT 150 MHz observations, Proc. 



65

Of ICGC 2011, Goa, J. Phys.: Conf. Ser., 484, 012032 

10. Eswaraiah C.,..., A. N. Ramaprakash, … et. al. (2013) LDN 1570 BV (RI) c polarisation and photometry, 
VizieR On-line Data Catalog: J/A+A/556/A65.

11. Baranec C.,…, A. N. Ramaprakash, … et. al (2013) Rise of the machines: First year operations of the 
Robo-AO visible-light laser-adaptive optics instrument, Proc. AMOS 2013 Technical Conf., 
(arXiv:1210.0532, arXiv: 1302.3224)

12. Baranec C.,…, A. N. Ramaprakash, … et. al (2013) Robotic visible-light laser adaptive optics,  Proc. of the 
Third  A O4ELT Conference. 

13. A. Hillier, R. Hillier, and  D. Tripathi (2014) Determination of prominence plasma beta from the 
dynamics of rising plumes, Proc. of the International Astronomical Union, IAU Symposium on Nature of 
Prominences and their role in Space Weather. Edited by Brigitte Schmieder, Jean-Marie Malherbe and 
S.T Wu, 300, 94.

14. Shruti Tripathi, R. Misra, and Gulab C. Dewangan (2013) Suzaku and XMM-Newton view of Mrk 110 
and Ark 564, Astronomical Society of India Conf. Ser., 9, 133.



66

62ANNUAL 
REPORT

2013-14

th

(a) IUCAA-NCRA Graduate School

Dipankar Bhattacharya : Introduction to Astronomy and Astrophysics I (14 lectures) (August – October  2013)
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Parita Mehta,  Study of galaxy structure – Isophote fitting technique .

Sanjit Mitra
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ASTROSAT  Data Flow: A Garuda use case, Garuda Grid workshop, CDAC, Bangalore, July 26, 2013 (via 
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High Energy Radiation Processes near Accreting Black Holes, Workshop on Accretion on to Black Holes, Goa, 
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The Role of Big Data in Astronomy and Astrophysics, Scientific Advisory Committee meeting to the Cabinet, 
New Delhi, October 22, 2013.

Big Data in Astronomy: The Citizen Science Initiative, DST-INSPIRE Workshop, Miranda House, New Delhi, 
December 17, 2013.

Gravitational Radiation from Accreting Neutron Stars and the Role of the ASTROSAT Mission, Gravitational 
Wave Physics and Astronomy Workshop, IUCAA, Pune, December 18, 2013.

Long Radio Follow-up of GRB030329 Afterglow, Regional Conference in Radio Science, Symbiosis 
University, Pune, January 03, 2014.

An Overview of ASTROSAT, MIT-IUCAA Workshop on X-ray Studies of Transient Astronomical Events, 
IUCAA, Pune, January 14, 2014.

Big Data in Astronomy: The Citizen Science Initiative, Frontiers in Astrophysics, Fergusson College, Pune, 
January 21, 2014.

Transients with ASTROSAT, Workshop on Transient Astronomy with Small Telescopes, IUCAA, Pune, January 
31, 2014.

Compact Binary Coalescences as Progenitors of Short Hard GRBs: What can Gravitational Wave Searches 
tell us?, International Meeting on Transients and Timing, IUCAA, Pune, March 4-8, 2013.

Compact Binary Coalescence: Computational Challenges, Astronomy with the Global Gravitational-Wave 
Detector Network Meeting, Cardiff, UK, February 19-21, 2013.

Status Update on LIGO-India, Conference on Gravitational Waves: New Frontier, Research Park, Seoul 
National University, Korea, January 16 – 18, 2013.
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Gravitational Waves (2 lectures), Refresher Course in Astronomy and Astrophysics for College and University 
teachers and Vacation Students'  Programme, IUCAA, Pune,  June 3 - 4, 2013.

Preparations for LIGO India, Beijing Gravitational Wave Workshop, Tsinghua University,  July 1, 2013.

Preparing for Gravitational Wave Observations in the Advanced Detector Era, Field Theoretic Aspects of 
Gravity (FTAG), IIT Gandhinagar, September 5 – 8, 2013.

Spin-Aligned Versus Non-spinning Template Banks in Searches for Spin-Aligned Compact Binary 
Coalescence Sources, Albert Einstein Institute, Hannover, January 23, 2014.

Physics and Astrophysics with Networks of Second-Generation Gravitational Wave Detectors, ICTS / IISc, 
Bangalore,  July 5, 2013. 

What can Physics and Astrophysics Detectors, Like LIGO-India Teach us?, Calcutta University, Kolkata, 
October 18, 2013.

Preparing for the First Gravitational Wave Discoveries, Radboud University, Nijmegen, January 21, 2014.

Seeing and Hearing Gravitational Wave Sources, St Xaviers College, Kolkata, March 7, 2014.

Preparing for the First Gravitational Wave Discoveries, Presidency University, Kolkata, March 5, 2014.

Gravity (2 lectures), Refresher Course in Astronomy and Astrophysics for College and University teachers and 
Vacation Students'  Programme, IUCAA, Pune,  May 16 and 17, 2013.

Pure Lovelock Gravity, Field Theoretic Aspects of Gravity (FTAG) Meeting, Indian Institute of Technology 
Gandhinagar, September 6, 2013.

Why Einstein (Had I Been Born in 1844!)? Department of Physics, Indian Institute of Science, Bangalore, 
September 27, 2013.

On Pure Lovelock Gravity, Centro de Estudios Cientificos, Chile, December 4, 2013.

On Pure Lovelock Gravity, Department of Physics, University Of Andres Bello, Chile, December 9, 2013.

On Pure Lovelock Gravity, Institute of Physics, Pontific Catholic University of Valparaiso, Chile, December 18, 
2013.

Relativity for Everyone, Department of Physics, Banaras Hindu University, Varanasi, February 2014.
   
Gravity in Higher Dimensions, Department of Mathematics, University of KwaZulu-Natal, South Africa, 
March 20, 2014.

Relativistically Blurred X-ray Reflection and Complex Absorption in AGN, NCRA, November 29, 2013.

X-raying Accretion Disk and Corona, Conference on Accretion onto Black Holes, Goa, September 5-7, 2013.

Naresh Dadhich

Gulab Dewangan
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X-raying the Central Engines of Active Galaxies, High Energy Emission Meeting from AGN, University of 
Kashmir, Srinagar, October 7-9, 2013.

Broadband X-ray Spectral Variability of AGN: Complex Absorption or Intrinsic Variations?, International 
Conference on the Restless Nature of AGNs: Variability as a Probe of the Central Engine, Naples, Italy, May 20-
23, 2013.

Central Engines of Radio-Quiet AGNs, Workshop on Radio Studies of Galaxies and Galaxy Systems, IUCAA, 
March 4-6, 2014.

Large Telescopes and Career Opportunities in Astronomy, National Conference on Space for Students, Tagore 
Theatre, Chandigarh, April 4-5, 2013.

Astronomical Spectroscopy and Careers in Astronomy, Introductory Astronomy Workshop, Rajasthan 
University, Jaipur, September 2-4, 2013.

Tools to Study Light  Scattering  Phenomena, Light Scattering Techniques and Application to Astronomy and 
other areas, S. N. Bose National Centre for Basic Sciences, Kolkata, November 19-21, 2013.

Funding Opportunities for Indian Researchers, and Artificial Neural Networks: Astronomical Applications, 
IUSSTF Joint Center Meeting, St. Thomas College, Kozhencheri, January 20-24, 2014. 

Introduction to Small Telescopes and Backend Instruments, Astronomy of Transients with Small Telescopes, 
IUCAA, Pune, January 31 to February 2, 2014.

Astronomical Spectroscopy and Careers in Astronomy (2 lectures), Introductory Workshop in Astronomy and 
Astrophysics, Department of Physics, Manipur University, Imphal, February 10-12, 2014.

Artificial Neural Network and its Application to Astronomical Data, National Conference on Perspectives of 
Physics in Multi Disciplinary Research (Golden Jubilee Year), Department of Physics, University of Rajasthan, 
Jaipur, March 12-13, 2014.

Spectroscopic Observations of Coronal Loop: Basic Plasma Parameters, ASI-2014 meeting, IISER Mohali, 
March 20-22, 2014.

HI Absorption Science with SKA Phase-I (via Skype), SKA Science Assessment Workshop - Low Redshift 
Neutral Hydrogen, SKA Project Office, Manchester, UK, September 23-24, 2013.

Quasar Absorption Lines: TMT and Upcoming Radio Telescopes, TMT Science and Instrumentation 
workshop, Tokyo, Japan, October 16, 2013.

Fourier Transforms in Radio Astronomy (one lecture and a tutorial), Introductory radio astronomy school and 
workshop, Durban, South Africa, November 30, 2013. 

Ranjan Gupta  

Girjesh Gupta

Neeraj Gupta
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Galaxies in 21-cm Absorption at z < 3.5, New Frontiers in Radio Astronomy, Durban, South Africa, December 
7,  2013.

Galaxies in 21-cm Absorption at z < 3.5 The Metrewavelength Sky, NCRA, Pune, December 9-13, 2013.

Extragalactic HI, Radio Astronomy Winter School 2013, IUCAA-NCRA, Pune, December 24, 2013. 

TMT  Telescope  Control  System Management Plan, TMT TCS Conceptual Design Review, TMT Project 
Office, Pasadena, USA, April 2, 2014.
 
Molecular Absorption Line Searches using JVLA, Lunch talk, NRAO, Socorro, USA, April 9, 2014.

Mega Projects in Astronomy (2 lectures),   Workshop on Astronomy Research Opportunities and Challenges, 
MACFAST College, Thiruvalla, Kerala, August 13, 2013.

Giant Telescope (2 lectures), Conference on Astronomy Research: Opportunities and Challenges, Thiruvalla, 
Kerala, August 12-14, 2013.

Statistics in Astronomy-I, Kashmir University-IUCAA Workshop on Astronomical Techniques and  Science 
with Virtual Observatories, Kashmir University, September 25, 2013. 

Statistics in Astronomy –II, Kashmir University-IUCAA Workshop on Astronomical Techniques and  Science 
with Virtual Observatories, Kashmir University, September 26, 2013.

Warm Absorbers, Workshop on High Energy Emission from Active Galactic Nuclei, University of Kashmir, 
October 9, 2013.

The LIGO-India, Gravitational Waves Physics and Astronomy Workshop (GWPAW), IUCAA, Pune, December 
19, 2013.

Astronomy from Virtual Observatory, Workshop on Radio Studies of Galaxy and Galaxy Systems, IUCAA, 
Pune March 4, 2014.

Status of LIGO-India, ASI Meeting, IISER-Mohali, March 20, 2014.

Introduction to Gravitational Wave Astronomy (lecture and hands-on session), Workshop on Gravitational 
Waves, IISER-Mohali, March 19, 2014.

Introduction to Gravitational Wave Astronomy, for Pune University and visiting Presidency University 
students, IUCAA, February 24, 2014.

BipoSH Analysis on PLANCK, PLANCK  Joint Meeting, Paris, February 06, 2014.

Introduction to Gravitational Wave Astronomy (2 lectures), IUCAA club, November 27-28, 2013.

LIGO-India Computing Requirements, LIGO-India Meeting, IPR, Gandhinagar, November 11, 2013.

Ajit Kembhavi

Sanjit Mitra
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Introduction to Gravitational Wave Astronomy, Presidency University, Kolkata, October 09, 2013.

Introduction to Gravitational Wave Astronomy, IISER-Kolkata, October 07, 2013.

Introduction to Gravitational Wave Astronomy, SRTM University, Nanded, September 28, 2013.

LIGO-India High Performance Computing, TMT-LIGO-CDAC Meeting, IUCAA, September 18, 2013.

Stochastic Gravitational Wave Background (SGWB) from Localized Sources: Directed Radiometer Search, 
FTAG, IIT-Gandhinagar, September 06, 2013.

Radiometer Searches for Anisotropic Stochastic Gravitational Wave Background, SGWB in the Advanced 
Detector Era, OCA, Nice, July 04, 2013.

Extracting Science from the Planck Mission, NCRA, May 03, 2013.

Extracting Science from the Planck Mission, IIA, Bangalore, April 17, 2013.

Extracting Science from the Planck Mission, ICTS, Bangalore, April 16, 2013.

Photometry Techniques  (2 lectures), Refresher Course in Astronomy and Astrophysics for College and 
University teachers and Vacation Students'  Programme, IUCAA, Pune,  May 10 and 13, 2013.

 A Critique of the Big Bang Cosmology, Indian Institute of Technology, Mandi, April 1, 2013.

A Cambridge Controversy and its Aftermath in Radio Astronomy, EYES Lecture Series, University of Mumbai, 
April 13, 2013.

A Search for Micro-Life in the Earth's Atmosphere, National Atmospheric Research Laboratory, Tirupathi, 
May 6, 2013.

Why Study Astronomy?, Refresher Course in Astronomy and Astrophysics for College and University Teachers 
and Vacation Students' Programme, IUCAA, Pune, May 10, 2013.

Analytical Thinking, Refresher Course in Astronomy and Astrophysics for College and University Teachers and 
Vacation Students' Programme, IUCAA, Pune,  May 13, 2013.

Alternative Cosmology (2 lectures), Refresher Course in Astronomy and Astrophysics for College and 
University Teachers and Vacation Students' Programme, IUCAA, Pune, June 5 and 6, 2013.

Analytical Reasoning in Science and Beyond, University of KwaZulu-Natal, South Africa, August 5, 2013.

A Synthesis of General Relativity and Mach's Principle and its Observed Consequences, South African Gravity 
Society Meeting, South Africa, August 8, 2013.

Searches  for Alien Microlife  in  the  Earth's Atmosphere, Durban University of Technology, South Africa, 
August 13, 2013.

Vijay Mohan

J.V. Narlikar
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The Case for an Alternative Cosmology, University of KwaZulu-Natal, South Africa, August 15, 2013.

Searches for Life in the Universe, Department of Microbiology, University of Pune, Pune, September 21, 2013.

A Search for Microlife in the Earth's Atmosphere, IUCAA, Pune, October 9, 2013.

An Alternative Cosmology, IUCAA, Pune, November 6, 2013.

The Quasi-Steady State Cosmology: A Status Report, Department of Physics, Cochin University of Science and 
Technology, Kochi, November 18, 2013.

Are We Alone in the Universe?, Diamond Jubilee Lecture, Dayalbagh Educational Institute, Agra, December 7, 
2013.
 
What a Student can Learn from the Saha Equation?, International Conference organized by the Department of 
Applied Mathematics, University of Calcutta at Rajabazar Science College, Kolkata, February 13, 2014.

Analytical Thinking, Presidency University, Kolkata- for Visiting students,  IUCAA, Pune, February 27, 2014.

Fostering  Science  Temper,  Institute of Bioinformatics and Biotechnology, University of Pune, Pune, February 
28, 2014.

Cosmological Constant, its Problem(s) and the Solution, TIFR Centre for Interdisciplinary Sciences (TCIS), 
Hyderabad, May 21, 2013.

Cosmological Constant, its Problems and a Possible Solution, University College London, June 10, 2013.

Cosmological Constant, its Problems and a Possible Solution, Institute for Astronomy, The University of 
Edinburgh, June 13, 2013.

Conceptual Conundrums in Cosmology, [Vainu Bappu Memorial Lecture], Indian Institute of Astrophysics, 
Bangalore, July 5, 2013.

The  Emergent  Gravity Paradigm and the Cosmological Constant, Karl Schwarzschild Meeting, Frankfurt 
Institute for Advanced Studies (FIAS), Frankfurt, July 22-26, 2013.

Understanding Gravity, National Centre for Radio Astrophysics, Pune, February 24, 2014.

Cosmological Constants (2 lectures),  meeting on Cosmology and the Constants of Nature, DAMPT, 
Cambridge, March 17-18, 2014.

Gravity: The Emergent Perspective, Queen Mary College, London, March 26, 2014.

Cosmological Constant,  its Problem(s) and the Solution, Jamia Millia Islamia, Delhi, May 3, 2013.

Cosmological Constant, its Problems and a Possible Solution, Department of Applied Mathematics and 
Theoretical Physics, University of Cambridge, June 17, 2013.

T. Padmanabhan
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Cosmological Constant, its Problems and a Possible Solution, ETH, Zurich, September 20- 30, 2013. 

The Cosmological Constant: its Problem and a Possible Solution, Astrophysics Center, Portsmouth, March 20, 
2014.

Gravity: The Emergent Perspective, University of Oxford, March 21, 2014.

The Cosmological Constant,  its Problem and a Possible Solution, Imperial College, London, March 25, 2014.

 Universe: Its History and Mysteries, India International Centre, Delhi, Friday, May 3, 2013.

The  Two  Edges  of  Theoretical Physics, 26th Kerala Science Congress, Wayanad, P.R. Pisharaty Memorial 
Lecture, January 30, 2014.
 
The Accelerating Universe, Rutherford Appleton Lab, March 24, 2014.

Instrumentation Initiatives at IUCAA, MACFAST, Kerala, August 13, 2013.

Software in Astronomy, MACFAST, Kerala, August 13, 2013.

Indian Participation in the Thirty Metre Telescope, CDAC, Thiruvanthapuram, September 18, 2013

IUCAA  Laboratory Initiatives, IUCAA, September 26, 2013.

Instrumentation Initiatives at IUCAA, TMT Science and  Instrumentation Meeting, IIA, Bengaluru, January 
17, 2014.

Instrumentation Interests for India in TMT,  TMT Science  and  Instrumentation Meeting, IIA, Bengaluru, 
January 17, 2014.

IUCAA Instrumentation Laboratory, TMT Science  and  Instrumentation Meeting, IUCAA, Pune, January 20, 
2014

 
LIGO-India: An Indian Adventure in GW Astronomy, APLI (Satellite meet of GWPAW-13), IUCAA, Dec 
20, 2013.

Astronomy and  Astrophysics in India: Emerging Challenges in Data Flow,  2nd  Annual Workshop of the 
National Knowledge Network (NKN). October, 17, 2013.

Probing Beyond the Cosmic Horizon,  Jayant@75,  IUCAA, Jul 18, 2013.

Isotropy Violation of Planck CMB Map, GR-20, Warsaw, Poland, July 7, 2013 (On behalf of  the Planck 
Collaboration)

Testing the Isotropic Cosmos with CMB,  Cosmology Seminar, Imperial College, London, July 5, 2013.

Isotropy of Planck CMB map in BipoSH Representation,  47th  ESLAB Meeting on The Universe as Seen by 

A.N. Ramaprakash

Tarun Souradeep
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Planck, ESA/ESTEC, Noordwijk, Netherlands, Apr. 2-5, 2013. (On behalf of  the Planck Collaboration)

Comely or Foxy Universe Revealed by Planck?,  Our Universe: Revelation from Planck, IIA, Bangalore, Apr. 
17-18, 2013

Universe Revealed by Planck: Simplicity or Duplicity? Planck Day, ICTS, Bangalore, Apr. 16, 2013

Planck's Cosmos: Simplicity or Duplicity, FTAG-2013, IIT Gandhinagar, Sep. 6, 2013

 Science with SALT, SALT Science Meeting, Poland, 2013.

 Probing the Remote Universe with QSO Absorption Line, CEFIPRA meeting, Paris, 2013.

 Science with SALT, Science Meeting in Mafekine, SA, November 2013.

Cold Gas at High-z, UKZN, Durban, November 2013

Outflows in QSOs, Workshop on Galaxies: Normal and Active, Kashmir University, November 14 - 17, 2013.

Probing the Universe with QSO Absorption Line, IIA,  Bangalore, June11, 2013.

Fluctuation  to  Mean Field Dynamos: The Search for Coherence, Nordita Astrophysics Seminar, Nordita, 
Sweden April 2013.

Probing the Universe using High Redshift  Galaxies, Astronomy Seminar, Stockholm University, Sweden, 
April 2013.

Cosmic Magnetism: The Search for Coherence, Jayant@75, IUCAA, Pune, July 2013.

Turbulent dynamos at large R : The Search for Coherence, Indo-French Seminar, IISc, Bangalore, September m

2013.

Fluctuation to Mean Field Turbulent Dynamos: The Search for Coherence, Colloquium, IIA, Bangalore, 
November 2013.

Probing the Universe using High Redshift  Galaxies, Astronomy Seminar, IIA, Bangalore, November 2013.

Primordial  Magnetic  Fields: Origin, Evolution and Signatures, Symposium on Astro-particle and Nuclear 
Physics, Jamia Millia Islamia, Delhi, January 2014.

The Sun: Our Star, IUCAA, School Students, February 8, 2014. 

The Violent Sun, Frontiers in Physics, Fergusson College, Pune, January 21, 2014. 

R. Srianand

Kandaswamy Subramanian

Durgesh Tripathi
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The Dynamic Sun, Radio Astronomy Winter School, IUCAA-NCRA, Pune, December 24, 2013. 

Waves and Flows  in Solar Atmospshere, 2nd Asia Pacific Solar Physics Meeting, Hangzhou, China, October 
24-26, 2013. 

Heating of Solar Active Regions, Royal Observatory, Belgium, July 2013. 

Asymmetries in Coronal Spectral Lines and their Emission Measure, Coronal Loops Workshop - 6, La-Roche, 
Belgium, June 25-27, 2013.

Heating and Dynamics of Solar Active Regions, Kiepenheuer-Institut for Solar Physics, Freiburg, Germany, 
June 2013 

Heating of Solar Active Region Cores, Solar Physics Seminar, Max-Planck-Institute for Solar System Research, 
Katlenburg-Lindau, Germany, June 2013.

Introduction to the Sun (2 lectures) Vacation Student Programme and Refresher Course for University and 
College Teachers, May-June 2013. 

Solar Active Region Heating, Astronomy Seminar, Indian Institute of Science, Bengaluru, April 2013. 

Introduction to Astronomy and Astrophysics (4 lectures),  Vacation Students' Programme /Refresher Course in 
Astronomy and Astrophysics, IUCAA, May 6 - 9, 2013.

Compact Objects (2 lectures), Accretion Processes (2 lectures), Vacation Students' Programme/Refresher 
Course in Astronomy and Astrophysics, IUCAA, May 27 - 30, 2013.

Solar Physics (3 lectures), IUCAA-Tezpur University Workshop on Solar Physics, Tezpur University, Assam, 
December 18-20, 2013.

Stellar Spectroscopy and Spectroscopic Instrumentation (3 lectures), Vacation Students' Programme /  
Refresher Course in Astronomy and Astrophysics, IUCAA, May 14 - 16, 2013.

Stars (4 lectures), Vacation Students' Programme/Refresher Course in Astronomy and Astrophysics IUCAA,  
May 2013.

Accretion Processes in Astrophysics  (4 lectures), Vacation Students' Programme/Refresher Course in 
Astronomy and Astrophysics,  IUCAA,  May 2013.

(b) Lecture Courses

Dipankar Bhattacharya

Gulab Dewangan

Girjesh Gupta

Ranjan Gupta 

Ajit Kembhavi

Ranjeev Misra
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Radiative Processes in Astrophysics (3 lectures) Introductory School in Astronomy, R.G. University, Itanagar, 
Arunachal Pradesh, September 2013.

Radiative and Accretion Processes in Astrophysics (3 lectures) Workshop on Astronomical Techniques, 
Kashmir University, Srinagar, September 2013.

Cosmology (5 lectures), Centre for Excellence in Basic Sciences, Mumbai, April 9, 10, 12, 16, 17, 2013.

Action at a distance electrodynamics (6 lectures), IUCAA, Pune, October 14, 15, 21, 23, 28, 30, 2013.

Special and General Relativity (4 lectures), Vacation Students' Programme / Refresher Course in Astronomy and 
Astrophysics, IUCAA, May 6 - 9, 2013.

Detectors and Instrumentation (4 lectures), Vacation Students' Programme / Refresher Course in Astronomy 
and Astrophysics, IUCAA, May 6 - 9, 2013.

Cosmology  (4 lectures), Vacation Students' Programme /Refresher Course in Astronomy and Astrophysics, 

IUCAA,  June 3 - 6, 2013

Galaxies and Active Galactic Nuclei (4 lectures), Vacation Students' Programme/Refresher Course in 

Astronomy and Astrophysics,  IUCAA,  May 29-31, 2013

Fluid  Plasmas  (3 lectures), Structure Formation in the Universe  (1 lecture), Vacation Students' Programme / 
Refresher Course in Astronomy and Astrophysics, IUCAA, May 27 - 30, 2013.

UVIT (ASTROSAT)  (2 lectures) Vacation Students' Programme/Refresher Course in Astronomy and 
Astrophysics, IUCAA, May 22 - 23, 2013.

Solar Physics (3 lectures) Introductory Solar Physics Workshop, Tezpur University, Assam, December 17-19, 
2013. 

Jayant Narlikar

T. Padmanabhan

A.N. Ramaprakash

Tarun Souradeep 

R. Srianand

Kandaswamy Subramanian 

S. N. Tandon 

Durgesh Tripathi



The Refresher Course in Astronomy and Astrophysics for college and university teachers was held during 
May 6 -June 7, 2013.The Refresher Course was coordinated by Sanjit Mitra.

[For details see Khagol, Issue No.95, July 2013]

The Vacation Students' Programme (VSP) was also simultaneously conducted during May 6 – June 21, 
2013. The VSP was coordinated by R. Srianand.

[For details see Khagol, Issue No.95, July 2013]

REFRESHER COURSE IN ASTRONOMY AND ASTROPHYSICS

THE VACATION STUDENTS' PROGRAMME (VSP)

SCIENTIFIC MEETINGS AND OTHER EVENTS
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Professor Jayant Vishnu Narlikar, Founder Director of IUCAA, completed 75 years of age on July 19, 2013. To celebrate this 
milestone, a meeting was organized at IUCAA during July 18-19, 2013. Professor Narlikar and Smt. Mangala Narlikar were 
felicitated during the meeting, after which Professor Narlikar gave a brief talk, wherein he said that he was not fond of the Big-Bang 
Theory and Chitale's Bakarwadi, for which Pune is so famous.

[For details see Khagol, Issue No.96, October 2013]

JAYANT @75

The seventeenth Gravitational Wave Physics and Astronomy Workshop was held at IUCAA during December 17-20, 2013. Sukanta 
Bose coordinated this workshop. The next GWPAW will be held during June 17-20, 2015 in Osaka, Japan.

[For details see Khagol, Issue No.97, January 2014]

GRAVITATIONAL WAVE PHYSICS AND ASTRONOMY WORKSHOP
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The Silver Jubilee Foundation Day Lecture, titled “Building Scientific Institutions: The IUCAA Story” was delivered by the Founder 
Director, Professor Jayant Narlikar, on December 29, 2013 in the Chandrasekhar Auditorium.

[For details see Khagol, Issue No.97, January 2014]

SILVER JUBILEE FOUNDATION DAY LECTURE

MIT-IUCAA workshop on X-ray Studies of Transient Astronomical  Sources was held at IUCAA during  January 13 - 24, 2014.  On 
January 17, a  special session on Transients with ASTROSAT brought together  more than  15 senior astronomers from all over India 
to interact with the workshop  participants. The  workshop was coordinated by  Dipankar Bhattacharya.

[For details see Khagol, Issue No.98, April 2014]

MIT-IUCAA WORKSHOP ON X-RAY STUDIES OF TRANSIENT ASTRONOMICAL SOURCES
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Workshop on Astronomy of Transients with Small Telescopes was organised at IUCAA during January 31 - 
February 2, 2014. The workshop was coordinated by Gulab Dewangan and Samir Dhurde.

[For details see Khagol, Issue No.98, April 2014]

The first ever workshop on Python Programming in Astronomy was held in IUCAA during February 17 - 21, 
2014. A special talk was also given by Ashish Mahabal focusing on important practices in coding. Kaustubh 
Vaghmare coordinated this workshop.
[For details see Khagol, Issue No.98, April 2014]

WORKSHOP ON ASTRONOMY OF TRANSIENTS WITH SMALL TELESCOPES

WORKSHOP ON PYTHON PROGRAMMING IN ASTRONOMY
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A 3 day workshop on Radio Studies of Galaxies and Galaxy Systems was organized at IUCAA during 
March 4 - 6, 2014. R. Srianand and Gopal Krishna coordinated this workshop.

[For details see Khagol, Issue No.98, April 2014]

WORKSHOP ON RADIO STUDIES OF GALAXIES AND GALAXY SYSTEMS
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IUCAA - NCRA GRADUATE SCHOOL

Ph.D. Programme 

Four IUCAA Research Scholars, Hadi Rahmani Bayegi (Guide: R. Srianand), Sanved Kolekar  (Guide: T. Padmanabhan),  Sandeep 
Kumar (Guide: Dipankar Bhattacharya), and Sowgat  Muzahid  (Guide: R. Srianand), have defended their Ph.D. theses  submitted to 
Jawaharlal Nehru University (by Hadi Rahmani Bayegi and Sanved Kolekar) and to the University of Pune (by Sandeep Kumar and 
Sowgar Muzahid), during the year of this report.

Title of the thesis:

Exploring the High Redshift Universe using Quasar Spectroscopy

Hadi Rahmani Bayegi
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Various independent arguments suggest that we require a quantum theory of gravity, which combines the principles 
of General Relativity and Quantum Field Theory, to explain physical phenomenon at length scales of the order of 
the Planck length. Numerous proposals have been made to construct such a theory, though it would be safe and fair 
to say that, as of now, we do not have a completely satisfactory theory of quantum gravity. However, at length scales 
larger than the Planck scale, one expects the (as yet unknown) theory of quantum gravity to reduce to a 
semiclassical framework, in which gravity is described by the geometry of spacetime with the quantum fields 
propagating in the curved spacetime background. Over the past few decades, this framework has yielded a variety 
of results some of which, when looked upon from a proper perspective, could possibly suggest a guiding principle 
to construct the underlying quantum gravity theory. One such remarkable consequence is the connection between 
horizon dynamics and the laws of thermodynamics. The main aim of  this  thesis is to explore this connection and 
its possible implications on the full theory of quantum gravity. 

This peculiar relationship between thermodynamics and dynamics of horizons, known for four decades, is now 
being slowly recognized as indicating a more fundamental principle in which gravity can be viewed as an emergent 
phenomenon like fluid mechanics or elasticity. Such a point of view draws support from several pieces of evidence 
of which we may mention as  following:

(a) The field equations of gravity reduce to a thermodynamic identity on the horizons in a wide variety of models 
much more general than just Einstein's gravity.

(b) It is possible to obtain the field equations of gravity again for a wide class of theories from purely 
thermodynamic considerations.

(c) One can obtain an equipartition law analogous to E= (1/2)nkBT for the density n of microscopic degrees of 
freedom in any static geometry providing a direct window to microscopic physics in the thermodynamic limit.

(d) From the perspective of the fluid/ gravity correspondence, the projection of Einstein's field equations on to any 

Sanved Kolekar

Title of the thesis:

Gravitational Dynamics and Thermodynamics of Horizons
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null surface in any spacetime reduces exactly to the NavierStokes form when viewed in the local inertial frame.

As emphasized in the literature, such results do more than establish the connection or analogy between horizon 
dynamics and the laws of thermodynamics, they actually speculate that the spacetime metric may not represent the 
true dynamical degrees of freedom of the underlying theory of quantum gravity. In such an approach, gravity is best 
viewed as an emergent phenomenon, where the geometrical variables like the spacetime metric, etc. are derived 
concepts (like for example, pressure, density, etc. of a gas) and the dynamical equations governing them can be 
derived from the long wavelength limit of the dynamics of the true underlying microscopic degrees of freedom of 
quantum theory of gravity. 

In Chapter 1, we  have introduced some basic terminologies as well as review some of the standard results in the 
study of thermodynamics of horizons, fluid/gravity correspondence in the context of the membrane paradigm and 
classical as well as quantum field theory effects on curved backgrounds,  which form the background for the results 
presented in the thesis.

Given the fact that one can obtain the field equations for gravity from an action functional in which the metric is 
varied raises the following question: If gravity is indeed an emergent phenomenon, should not the action 
functionals leading to the field equations of gravity contain some signature of this fact ? After all, field equations 
"know" that there exist an alternative, emergent, interpretation for the dynamics and hence, it seems reasonable to 
assume that this information must be embedded in the action functionals describing theories of gravity in some 
manner. The first part of the thesis addresses this question. In Chapter 2 and Chapter 3, we have demonstrated that 
there is sufficient evidence which suggests that action functionals do reflect the fact that the description of gravity is 
an emergent one. 

Another theme of this thesis  is to study the thermodynamics, in particular, the behaviour of the entropy of (i) test 
systems on a given curved background spacetime with a horizon and (ii) self gravitating systems on the verge of 
forming a black hole in higher curvature theories of gravity; and compare the results  with the Wald entropy of 
black hole in the corresponding theory of gravity.   In a situation involving both matter sources and gravity, it is not 
quite clear what precisely is the inter-relationship between the usual thermodynamic entropy of matter and the 
entropy of the horizon. 

The two extreme views which are possible would be: (i) The entropy of the horizon is the same as the entropy of the 
matter source (which we call as the extrinsic approach), the gravity of which leads to the formation of the horizon 
and (ii) the horizon entropy arises from microscopic quantum structure of spacetime (which we call as the intrinsic 
approach). But, within the context of Einstein's gravity, it is very difficult to discriminate between these two 
approaches. This is because, in Einstein's theory, entropy of a horizon is proportional to its area, which has a simple 
geometrical meaning.   On the other hand, the proportionality between horizon entropy and area does not extend to 
more general class of gravitational theorie~ in which the entropy is given by a prescription due to Wald which 
essentially identifies the horizon entropy with a suitably defined Noether charge, which has been discussed in 
Chapter 4.   

The work described in Chapter 5 analyzes the thermodynamical behaviour of a box of gas, treated as a test system 
located in an external spacetime with horizon, neglecting its self-gravity. It also further reinforces the essential 
observer dependence of thermodynamics arising principly through the Davies-Unruh effect.

Having identified the kinematical aspects involved in the description of matter entropy, we focus in Chapter 6 on 
the dynamical aspects by investigating the thermodynamics of gravitating systems in Lanczos-Lovelock models of 
gravity. In particular, we have  shown that the extrinsic approach of associating matter entropy with the Wald 
entropy of the resulting black hole, fails and can, in principle, account for only a fraction of the total black hole 
entropy. We speculate on the implications of this result on the emergent paradigm of gravity.

In Chapter 7, we move from the static regime to a dynamical scenario and extend the proposal of Wald entropy to 
black hole horizons in Lanczos-Lovelock gravity for quasistationary physical processes by proving that the 
proposed quantity for entropy always increases monotonically in such processes.  The last part of the thesis is 
devoted to the study of the thermal aspects of the Davies-Unruh bath. 
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We  have devoted  Chapter 8 to the study of thermal properties of the Davies-Unruh bath. A known, interesting, 
feature of the Davies-Unruh effect is that an uniformly accelerated observer sees an isotropic thermal spectrum of 
particles even though there is a preferred direction in this context, determined by the direction of the  acceleration g. 

We have investigated  the thermal fluctuations in the Unruh bath by studying the Brownian motion of particles in 
the bath, especially as regards to isotropy. In particular, we have employed the Unruh-DeWitt detector to obtain the 
form of the drag force acting on the particles drifting in different directions with respect to the direction of 
acceleration of the Rindler observer. We have found that the thermal fluctuations are anisotropic and induce 
different frictional drag forces on the Brownian particle depending on whether it has a drift velocity along the 
direction of acceleration g or in a direction transverse to it. Using the fluctuation-dissipation theorem, we have  
argued  that this anisotropy arises due to quantum correlations in the fluctuations at large correlation time scales. In 
the large frequency limit, the isotropy is shown to be restored as expected.

Finally, Chapter 9 summarizes the main results of the thesis, their implications and future outlook suggested by the 
present work.

IUCAA - NCRA GRADUATE SCHOOL

8 15Neutron stars are strongly magnetized objects, with surface field strengths in the range 10  to 10  G. The long-term 
evolution of these magnetic fields is a subject of abiding interest, but with many open questions. Observations 
suggest that neutron stars that undergo sustained accretion of matter from a companion tend to display a long-term 
reduction of their magnetic field strength. Among many explanations that have been proposed in the literature for 
such an evolution, a popular one involves the screening of the field by the incoming, highly conducting plasma 
during accretion. If this is indeed true then large distortions in the star’s magnetic field are expected during an 
ongoing accretion process.

One way to directly probe the strength and the structure of the magnetic field of an accreting neutron star is to 
observe the Cyclotron Resonance Scattering Features (CRSF), also referred to as cyclotron lines, originating in the 
accretion region near the stellar surface. The resonance energy of these features are determined by the local field 
strength, and their profiles are shaped by the distribution of the field in the emission region. Detailed observations 
and accurate modelling of cyclotron lines can probe the field distortions caused by the accreting matter and yield 
valuable information on whether or not screening can be responsible for the secular reduction of the magnetic field 
of an accreting neutron star.

The work in this thesis relates to one specific aspect of this larger problem: Predicting the nature of observable 
CRSF given the physical properties of the emission region. We have presented here a versatile Monte-Carlo 
radiative transfer code that we have developed for this purpose. The code is designed to handle arbitrary spatial 
variations of the magnetic field strength and of the physical properties of the accreting plasma. It accepts an input 
continuum and computes the effect of resonant scattering, absorption and emission processes that re-shape the 
emergent spectrum. Subsequently, the spectra as would be observed by a distant observer are computed, taking into 
account the effects of gravitational redshift and light bending, caused by the extremely strong gravity of the neutron 
star.

We have applied our code to predict the observable spectra from different emission geometries usually invoked for 
the origin of cyclotron lines in massive X-ray binary systems. The cases addressed in this thesis include an optically 
thin slab near the stellar surface, an accretion mound formed by accumulation of the accreted matter and an 

Sandeep Kumar

Title of the thesis:

Accretion Induced Evolution of Neutron Star Magnetic Fields
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accretion column representing the zone of a settling flow onto the star.

Our results show that the locally emergent spectra from the emission volume are significantly anisotropic. 
However, in the presence of strong light bending, the anisotropy reduces considerably. This averaging also 
drastically reduces the strength of harmonics higher than second in the observable cyclotron spectra. We have 
found that the uniform field slabs produce line features that are too narrow, and mounds with large magnetic 
distortions produce features that are too wide compared to the average widths of the spectral features observed 
from various sources. The column with a gently varying (dipole) field produces widths in the intermediate range, 
similar to those observed.

The geometries, we have explored in this thesis, however, are unable to reproduce the full range of behaviour 
displayed by observed cyclotron lines, indicating that in reality the emission region may have a more complex 
structure. Exploring structures of greater complexity would be part of our future endeavour in addressing the 
important question of the structure and evolution of neutron star magnetic fields.

Title of the thesis:

Physics of the IGM and Evolution of the High Redshift Universe

Sowgat Muzahid
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FACILITIES AT IUCAA

Observations at IGO were mostly limited to those programmes that required  short exposures as the auto-guider was not functional. In 
March 2014, a  new auto-guider was procured. It has now been tested and installed on the  telescope, and now it is functioning well and the 
telescope is back to its normal operation. During 2013-14, based on the observations taken from IGO, a total of 10 research papers have 
been published. 

TIRCAM2, an infra red instrument developed by TIFR was tested successfully on the IGO telescope.

VOI-Phase II is the third generation of the VOI projects hosted at IUCAA in collaboration with Persistent Systems Ltd (PSL), Pune and 
partially funded by the Ministry for Communication and Information Technology, Government of India. In its fourth year, the project has 
focused on the following projects:

The Catalina Real-Time Transient Survey is a synoptic astronomical exploration that covers thirty three thousand square degrees of the sky 
in order to discover rare and interesting transient phenomena. Under this project, IUCAA will be the primary server of all CRTS data, 
consisting of 9 terabytes of catalogue data and 24 terabytes of images. The primary responsibility of VO-India was to establish a 
functionally viable mechanism for querying this vast quantity of data in a speedy manner. A procedure was established to process the data 
and images without compromising their integrity or scientific usability. In the process of establishing the procedure for handling images, 
several technical challenges were encountered and addressed, with help from academics with domain expertise. These challenges; some 
generic and some unique to CRTS; and their solutions are documented for future reference. All CRTS data is now being served through a 
web interface designed by VO-India and refined and improved with feedback from users. The CRTS project has been the major focus of 
VO-India in the past year.

VO-India undertook the final installation and user introduction of the Southern African Large Telescope VO Data Archive System (SALT-
VODAS), which was developed by us based on requirements from the SALT community. Prior to final deployment, the application was 
integrated with the SALT science database hosted on their servers. The application is now live and has been announced to the SALT 
community.

The statistical analysis tool AstroStat was augmented on the technical as well as domain front. More tests were added, mostly to incorporate 
multiple types of regression analysis. Functionally, the data loading speeds were improved by developing new scripts for the same and data 
manipulation was introduced by adding a "column creation" feature.

As a part of student projects under VO-India, Prerak Garg, a student from Vellore Institute of Technology (VIT) has made a simple 
statistical analysis and curve plotting tool for Android tablet devices. The app, named "Stat-Lite", will be deployed on the Aakash tablets, 
which are widely distributed among school students in India. Stat-Lite implements basic statistical routines in Java and has an attractive 
and easy-to-use interface. Simple ready-to-go examples for the statistical routines are embedded within the app to encourage learning. 
Curve plotting for Trigonometric, Logarithmic, Exponential, Hyperbolic, Conic sections and user defined functions are supported.

As a part of the public outreach effort, VO-India has contributed to a four day and a two day workshop organized respectively by the 
University of Kashmir in Srinagar and the University of North Bengal in Siliguri. The workshops were organized in association with 
IUCAA Resource Centers and titled "Introduction to Astronomical Techniques and Virtual Observatory".
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IUCAA's outreach group conducted the regular School Students' Summer Programme as well as an Astronomy Summer Camp 
during April-May 2013, for six weeks. A total of one hundred and fifty students of classes VIII/IX/X have participated in these 
programmes, who were nominated by their respective schools.

For details see Khagol, Issue No. 95, July 2013]

PUBLIC OUTREACH HIGHLIGHTS

Astronomy Summer Camp was conducted with 125 school students in total, who got to work at the IUCAA Muktangan Vidnyan 
Shodhika in the month of May. The programme was coordinated by Samir Dhurde.

For details see Khagol, Issue No. 95, July 2013]

ASTRONOMY SUMMER CAMP

SCHOOL STUDENTS' SUMMER PROGRAMME
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On September 19, 2013, Helen Mason, Solar Astronomer from the University of Cambridge, gave an 
evening public lecture at the Chandrasekhar Auditorium, IUCAA. 

[For details see Khagol, Issue No.96, October 2013]
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OUR DYNAMIC SUN

The National Science Day - 2014 was celebrated with great enthusiasm and efficiency by IUCAA 
members and visitors. The occasion saw a great response, and around eight thousand people were 
estimated to have been to IUCAA during the celebrations on three different days.

NATIONAL SCIENCE DAY CELEBRATIONS – 2014
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The IUCAA, Pune campus was opened to the general public on the National Science Day, February 28. Various programmes 
were arranged with voluntary contributions from IUCAA staff and family. The visitors were welcomed and guided through the 
various displays while they discovered the wonders of the Universe.

[For details see Khagol, Issue No.98, April 2014]

S. Jocelyn Bell  Burnell (Visiting Professor at the Oxford University),  the discoverer of the first radio Pulsar, visited the IUCAA 
MVS  Exploratorium on  January 6, 2014.

[For details see Khagol, Issue No. 98, April 2014]
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 POPULAR TALKS

Sukanta Bose  

Ajit Kembhavi

J. V. Narlikar

 Origin of  life, for School Teachers, National Science Day, IUCAA, February 2014. 

 
1. Virtual observatories, Inauguration Lecture, Science Forum-2013-14, MES Abasaheb Garware College, 

August 27, 2013.

2. Thirty Metre Telescope, Akashmitra, Pune, September 30, 2013.

1. The amazing world of astronomy, National Conference on Space for Students – 2013, Chandigarh, April 4, 2013.

2. A search for micro-life in the Earth's atmosphere, National Conference on Space for Students – 2013, 
Chandigarh, April 4, 2013.

3. Strange events in our solar system, Panjab University, Chandigarh, April 5, 2013.

4. Angular sizes of astronomical objects, Nehru Planetarium, Mumbai, April 16, 2013.

5. Bavishatil Maharashtra (Maharashtra in future) (in Marathi), a keynote address delivered in the programme 
“Maharashtrache Mankari” organized by CBD Foundation, Mumbai, April 30, 2013.

6. The amazing world of astronomy, B.M. Birla Science Centre, Hyderabad, May 8, 2013.

7. Strange events in our solar system, Exciting Science Group, NCL Innovation Park, Pune, June 23, 2013.

nd8. Strange events in our solar system, 2  Saturday Lecture Programme, IUCAA, July 13, 2013.

nd9. Aaplya suryamaletalya vichitra ghatana (Strange events in our solar system) (in Marathi), 2  Saturday Lecture 
Programme, IUCAA, July 13, 2013. 

10. Mathematics and physics education through puzzles, recreation and challenges, Maharashtra State Council of 
Educational Research and Training, Pune, July 25, 2013. 

11. The amazing world of astronomy, University of KwaZulu-Natal, South Africa, August 2, 2013.

12. The amazing world of astronomy, Indian Institute of Technology Guwahati,  August 31, 2013.

13. Strange events in our solar system, Tezpur University,   September 2, 2013.

14. Rashtriya ekta, vidnyan aur Hindi bhasha (National integration, science and Hindi language) (in Hindi), 
Directorate of Purchase and Stores, Mumbai, September 19, 2013.

15. Living with an idea, Ramakrishna Math and Ramakrishna Mission, Mumbai, September 28, 2013.

16. Phalajyotishachi vaidnyanik chachani (A scientific test of astrology) (in Marathi), College of Engineering, 
Pune, October 2, 2013.

17. Cosmic illusions, National Conference on Space and Mars Exhibition – 2013, Chandigarh, October 25, 2013. 

18. Avakashatil jeevashrushti – Shodhvata ani dhandola (Space explorations in different ways) (in Marathi), Dr. 
Nagesh Dhaygude Memorial Lecture, Solapur, November 9, 2013.

19. Searches for life in the universe, Sixth Science Conclave, Indian Institute of Information Technology Allahabad, 
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December 10, 2013.

20. Strange events in our solar system, Sixth Science Conclave, Indian Institute of Information Technology 
Allahabad, December 14, 2013.

21. Strange events in our solar system, INSPIRE Winter Internship Programme, Pt. Ravishankar Shukla 
University, Raipur, December 26, 2013.

th22. Building scientific institutions: The IUCAA story, 25  Foundation Day Lecture of IUCAA, Pune, December 
29, 2013.

23. Cosmic illusions, Muktangan English Medium School's Astronomy Club, Pune, January 5, 2014.

24. Searches for life in the universe, a lecture to the students of D.Y. Patil International School, Mumbai at 
IUCAA, Pune, January 17, 2014.

25. Does science education in India help in the development of scientific temper?, Nehru Centre, Mumbai, 
January 18, 2014.

26. Bhaskaracharya dwitiya (Bhaskaracharya II) (in Marathi), Annasaheb Bendale College, Jalgaon, January 19, 
2014.

27. Vidnyan ani jyotish, vastu shastra, andhashradha (Science and astrology, vastu shastra, superstitions) (in 
Marathi), Swastishree Co-op. Housing Society Ltd., Pune, February 1, 2014.

28. Search for extraterrestrial life in the universe, D.D. Kosambi Festival of Ideas 2014, Goa, February 6, 2014.

29. Vishwaparichay (How well do we know our universe?) (in Marathi), S.B.E.S. College of Science, 
Aurangabad, February 16, 2014.

30. Ganitachi vividhrangi rupe (The many sided aspects of mathematics) (in Marathi), Swami Ramanand Teerth 
Marathwada Institute of Socio-Economic Research and National Integration, Aurangabad, February 17, 
2014.

nd31. Are we alone in the universe?, 22  Dr. Nayudamma Memorial Lecture, Tenali, March 1, 2014.

th32. 96  Convocation Address, Banaras Hindu University, Varanasi, March 27, 2014.

33. How well do we know our universe?, Banaras Hindu University, Varanasi, March 28, 2014.
 

1. Blind men and the elephant: Evening talk, Sastra Sahitya Prishad, Chalakudy, Kerala, July 12, 2013.

2. Ideas of spacetime in our Universe: CNN GHS, Cherpu, Kerala, August 08, 2013.

1. Pratham galpa (First story), Presidency University visiting students, IUCAA, February 24, 2014.

1. Galaxies and cosmology (2 lectures), Fergusson College, Pune, July 2013.

2. Magnetizing the universe, Frontiers in Physics, Fergusson College, Pune, January 2014. 

A.N. Ramaprakash

Tarun Souradeep

Kandaswamy Subramanian
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Naresh Dadhich

J.V. Narlikar

The Indian plural mind, Economic and Political Weekly, XLIX, 39, 2014.

1. Cosmic perspectives on human existence, Summerhill, XVIII, 1, 2, 2013.

2. Science and  speculation: 60 of separation, The Asian Age, April 10, 2013.

3. Mobile maniacs, The Asian Age, May 8, 2013.

4. Those little chaps called quasars, The Asian Age, June 5, 2013.

5. Oh! The joy of mind-benders, The Asian Age, July 3, 2013.

6. Bradman's nightmare, The Asian Age, July 18, 2013.

7. Gravity of life, The Asian Age, July 31, 2013. 

8. Twisting facts into a black hole, The Asian Age, August 28, 2013.

9. The sum of gender bias in haloed halls, The Asian Age, September 25, 2013.

10. The Bose is Higgs boson, The Asian Age, October 23, 2013. 

11. Take up one idea, The Asian Age, November 20, 2013.

12. It's all in the label!, The Asian Age, December 18, 2013. 

13. A universe made for man, The Asian Age, January 15, 2014.

14. The importance of dissent, The Asian Age, February 12, 2014.

15. Bhaskara's questions to Lilavati still dazzle, The Asian Age, March 13, 2014.

16. Seeta and Geeta: Ek kavya vidamban (in Hindi) [Seeta and Geeta: A poetic parody], Deep Bhava, 232, 
2013. 

17. British bobbyche bavankashi anubhav (in Marathi) [Factual experiences of the British policeman], 
Saptarang, Sakal, April 7, 2013.

18. Juna te sona; pan vachvaycha kasa? (in Marathi) [Old is gold: But how to preserve it?], Saptarang, Sakal, 
May 5, 2013.

19. Cambridge vidyapeeth: Avaghe 800 vayaman! (in Marathi) [Cambridge University: Aged only 800 years!], 
Saptarang, Sakal, June 2, 2013. 

th20. Me chautha sinha (in Marathi) [4  lion - An open letter to political leader], Bharatiya Grahak Chalval, 294, 
2013.

21. Kisse Cambridgechya Tripos pariksheche (in Marathi) [Stories of the Cambridge tripos], Saptarang, Sakal, 
July 7, 2013.

22. Savarkaranchi vidnyan-nishtha (in Marathi) [Savarkar's devotion to Science], Swa. Veer Savarkar 
'Sahasdin' Smaranika, 31, 2013.

 POPULAR TALKS

POPULAR ARTICLES 
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'
23. Aryabhatta' navhe; 'Aryabhata'! (in Marathi) [Not 'Aryabhatta'; 'Aryabhata'!], Saptarang, Sakal, August 

4, 2013.

24. Jar gurutvakarshan nasta tar …! (in Marathi) [If there were no gravity…!], Saptarang, Sakal, September 
1, 2013.

25. Vidnyanatala sangarsh: Prastapith  virudha  navodit (in Marathi) [Conflict in science between the 
established and the new], Saptarang, Sakal, October 6 , 2013.

26. Sapadla re sapadla! (in Marathi) [Found at last!], Saptarang, Sakal, November 3, 2013.

27. Ase vinod, ase vaidnyanik (in Marathi) [Human and the scientist], Saptarang, Sakal, December 1, 2013.

28. Kalpanepekshai vastav adabhut (in Marathi) [Reality is more wonderful than imagination], Chaturang, 
Loksatta, December 14, 2013.

29. Vaidnyanik drushtikonachi garaj (in Marathi) [The need for the scientific outlook], Vanarai Special Issue 
2013, 65, 2013.

30. Parkiya  jeevshrustishi sanvad sadhata yeil ka? (in Marathi) [Can we contact alien cultures?], Saptarang, 
Sakal, January 5, 2014.

31. Bhaskaracharya dwitiya (in Marathi) [Bhaskaracharya II], Saptarang, Sakal, February 2, 2014.

32. Kahi pauranik kisse ... asehi! (in Marathi) [Some stories from our ancient puranas], Saptarang, Sakal, 
March 2, 2014.

Eunstein's predictions are coming true, Mumbai Mid-day, March 19, 2014.

J.V. Narlikar

Participated in a symposium “Bahujan Hitay” organized by All India Radio, Mumbai, July 23, 2013.

Tarun Sourdeep  

Radio/TV Programmes
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PUBLICATIONS BY VISITING ASSOCIATES

1. Farooq Ahmad, Manzoor A. Malik, and Mir Hameeda (2014) Distribution function for the system of 

galaxies for any ratio of gravitational potential to kinetic energies, MNRAS 438,  438.

2. A. Ghosh, J. Prasad, S. Bharadwaj, S. S. Ali, and J. N. Chengalur (2014) Characterizing the diffuse 

foreground for redshifted 21-cm HI signal: GMRT 150 MHz Observations, J. Phys.: Conf. Ser., 484, 

012032.

3. Tanvi P. Gujarati, and G. Ambika (2014) Virus antibody dynamics in primary and secondary Dengue 

infection, J.  Math.  Bio., DOI 10.1007/s00285-013-0749-4.

4. Bijan Bagchi, Subhrajit Modak, and  Prasanta K. Panigrahi (2014) Tracking down localized modes in PT-

symmetric Hamiltonians under the influence of a competing nonlinearity , Acta Polytechnica, 54,79.

5. Tanwi Bandyopadhyay, and Ujjal Debnath (2014) Thermodynamic study of non-linear 

electrodynamics in loop quantum cosmology, Ap. Space. Sci., 350, 813.

7. C.  Ranjit, Shuvendu Chakraborty, and Ujjal Debnath (2013) Observational  study of  higher 

dimensional magnetic universe in non-linear electrodynamics, Intl. J. Theor. Phys., 346,  291.

8. J. Bharra, Shuvendu Chakraborty, and Ujjal Debnath (2013) Dynamical  system analysis for 

anisotropic universe in Brans-Dicke Theory, Intl. J. Theor. Phys., 52,  3353.

9. C Ranjit, Shuvendu Chakraborty, and Ujjal Debnath (2013) Observational  constraints of  

homogeneous higher dimensional cosmology with modified Chaplygin gas, Euro. Phys. J – Plus, 128, 53.

10. Subenoy Chakraborty (2013) An alternative f(R,T) gravity theory and the  dark energy  problem, Gen. 

Rel. Grav. 45, 2039.

11. S. Pan, and Subenoy Chakraborty (2013)  Will there be again a transition from acceleration to 

deceleration in course of the dark energy evolution of the universe? Eur.  Phys. J. C, 73, 2575.

12. S.  Saha, and  Subenoy Chakraborty (2014) Does recent observations favour cosmological event 

horizon: A thermodynamical prescription? Phys. Rev. D, 89, 043512.

13. A. K. Awasthi, R. Jain,…, R. Chandra,…, et al (2014) Multi-wavelength diagnostics of the precursor and 

main phases of an M1.8 flare on 2011 April 22, MNRAS, 437 (3), 2249. 

14. R. Chandra, N.  Gopalswamy, P Xie H Mäkelä,…, et al (2013)  Solar energetic particle events during the 

rise phase of solar cycles 23 and 24, Adv. Space Res., 52 (12), 2102.

15. Debi Prasad Choudhary,..., R. Chandra,..., et al. (2013) Flux emergence, flux imbalance, magnetic free 

6. Prasad Basu, and Soumen Mondal (2014) The relativistic equation of state in accretion and wind flows, 

J.   New Astron., 26, 33. 

(a)  Journals

123



energy and solar flares, Adv. Space Res., 52(8),1561. 

16. N. C.  Joshi, A.K.  Srivastava, B.  Filippove, W. Uddin,  P. Kayshap, and R. Chandra (2013) A study of a 

failed coronal mass ejection core associated with an asymmetric filament eruption, ApJ, 771, 65. 

17. N. Gopalswamy,..., R. Chandra,…,et al (2013) Height of  shock formation in the solar corona inferred 

from observations of Type II  radio bursts and coronal mass ejections, Adv. Space Res., 51 (11), 1981.

18. N. C. Joshi, ..., R. Chandra, ..., et al (2013)  A multiwavelength  study of eruptive events on January 23, 

2012  associated with a  major solar energetic particle event, Adv. Space Res., 52(1), 1.

19. M.K. Sharma,  and Suresh Chandra (2013) Importance of  collisional rates for anomalous absorption in 

H2CC molecule, New Astron., 19, 19.

20. Suresh Chandra (2013) Investigation of diffusivity and viscosity in solar plasma, Ind. J. Phys., 87, 601.

21. Ch. Chang, A.B.C.  Patzer, W. H. Kegel, and  Suresh Chandra (2013) Small Fe bearing ring molecules of 

possible astrophysical interest: Molecular properties and rotational spectra, Ap. Space Sci., 347, 315.

22. Asis Kumar Chattopadhyay, Saptarshi Mondal, and Atanu Biswas (2013) Independent  component 

analysis  and  clustering  for pollution  data,  environmental  and ecological statistics, DOI 

10.1007/s10651-014-02 87-2.

23. Tuli De, Didier Fraix Burnet, and Asis Kumar Chattopadhyay (2013) Clustering large number of 

extragalactic spectra of galaxies and quasars through canopies ,  hal .archives-

ouvertes.fr/docs/00/86/18/73/.../SpectraCanopy (online) 

24. Tuli De, Tanuka Chattopadhyay, and Asis Kumar Chattopadhyay (2013) Comparison among 

clustering and classification techniques on the basis of galaxy data, Calcutta Statistical Association 

Bulletin, 65, 257.

25. Abdul Jawad,  Surajit Chattopadhyay, and Antonio Pasqua (2014) Power-law solution of new 

agegraphic modified f(R) Horava-Lifshitz gravity, Euro. Phys. J. Plus, 129 (Article ID 51).

26. Surajit Chattopadhyay, and Antonio Pasqua (2014) A study on modified holographic Ricci dark energy 

in modified f(R) Horava-Lifshitz gravity, Can. J. Phys., 92, 200.

27. Surajit Chattopadhyay, Antonio Pasqua, and Ayman A. Aly (2014) Interacting Ricci dark energy in 

scalar Gauss-Bonnet gravity, Euro. Phys. J. Plus, 129, (Article ID 31).

28. Antonio Pasqua, Surajit Chattopadhyay, and RatbayMyrza- kulov (2014) A dark energy model with 

higher order derivatives of H in the f(R, T) modified gravity model, ISRN High Energy Physics, 2014, 

(Article ID 535010).

29. Antonio Pasqua, and Surajit Chattopadhyay (2014) A  study on the new agegraphic  dark  energy model 
in the  framework  of  generalized  uncertainty  principle for different  scale  factors, Intl. J. Theor.Phys, 
53, 495. 

30. Antonio Pasqua,  and Surajit Chattopadhyay (2014) On the dynamics of dark energy with higher time 
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derivatives of Hubble parameter in El-Nabulsi  fractional action cosmology  Intl. J. Theor. Phys, 53, 435. 

31. Abdul Jawad, Antonio Pasqua, and Surajit Chattopadhyay (2013) Holographic reconstruction of f(G) 

gravity for scale factors pertaining to emergent, logamediate and intermediate scenarios,  Euro. Phys. J. 

Plus, 128, (Article ID 156).

32. Sudipto Roy, Surajit Chattopadhyay, and Antonio Pasqua (2013) A study on the dependence of the 

dimensionless Brans-Dicke parameter on the scalar field and their time dependence, Euro. Phys. J. Plus, 

128, (Article ID 147).

33. Surajit Chattopadhyay (2013) A study on Ricci dark energy in bulk-brane interaction, ISRN High 

Energy Physics,  (Article ID 895614).

34. Surajit Chattopadhyay (2013) Extended holographic Ricci dark energy in chameleon Brans-Dicke 

cosmology, ISRN High Energy Physics, (Article ID 414615).  

35. Surajit Chattopadhyay, Antonio Pasqua, and Sudipto Roy (2013) A study on some special forms of 

holographic Ricci dark energy in fractal universe, ISRN High Energy Physics, 2013, (Article ID 251498).

36. Rahul Ghosh, Antonio Pasqua, and Surajit Chattopadhyay (2013) Behaviour of interacting Ricci dark 

energy in logarithmic f(T) gravity, J. Theor. App. Phys., 7, (Article ID 48). 

37. Abdul Jawad, Surajit Chattopadhyay, and Antonio Pasqua (2013) Reconstruction of f(G) gravity with 

the new agegraphic dark-energy model, Euro. Phys. J. Plus, 128, (Article No. 88).

38. Antonio Pasqua, and Surajit Chattopadhyay (2013) New agegraphic dark energy model in Chameleon 

Brans-Dicke cosmology for different forms of the scale factor, Ap. Space Sci., 348, 283.

39. Antonio Pasqua, and Surajit Chattopadhyay (2013) Theoretical constraints on kinetic K-essence dark 

energy model in El-Nabulsi fractional action cosmology, Can. J. Phys., 91, 844. 

40. Surajit Chattopadhyay, and Antonio Pasqua  (2013)  Holographic DBI-essence dark energy via power-

law solution of the scale factor, Intl. J. Theor. Phys, 52, 3945. 

41. Abdul Jawad, Surajit Chattopadhyay, and  Antonio Pasqua (2013) A holographic reconstruction of the 

modified f(R) Horava-Lifshitz gravity with scale factor in power-law form, Ap. Space Sci., 346, 273.

42. Antonio Pasqua, Surajit Chattopadhyay, and Iuliia Khomenko (2013) A reconstruction of modified 

holographic Ricci dark energy in f(R, T) gravity, Can. J. Phys., 91, 632.

43. Surajit Chattopadhyay, and Antonio Pasqua (2013) Various aspects of interacting modified holographic 

Ricci dark energy, Ind. J.  Phys., 87, 1053.

44. Antonio Pasqua, Surajit Chattopadhyay, and Iuliia Khomenko (2013) On the stability and 

thermodynamics  of  the  dark  energy  based  on  generalized uncertainty principle,  Intl.  J. Theor. Phys, 

52, 2496. 

45. Surajit Chattopadhyay, and Antonio Pasqua (2013) Reconstruction of modified holographic Ricci dark 
energy in El-Nabulsi fractional action cosmology, J. Theor. App. Phys, 7, (Article No. 22).
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of power-law correlations within daily total ozone time series and search for a stable node through phase 
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48. Surajit Chattopadhyay, and Goutami Chattopadhyay (2013) A supervised neural network model for 
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51. R. Chaubey,  and A.K. Shukla (2013) A new class of Bianchi cosmological models in Lyra's geometry, 

Intl. J. Theor. Phys.  52, 735.
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Dust”, by Abinash Suklabaidya,  Assam University, Silchar.

3. V.C. Kuriakose (2013) Thesis titled “Probing the Active Galactic Nuclei using Optical Spectroscopy” , 
by Vivek M. Cochin University of Science and Technology, Kochi.

4. V.C. Kuriakose (2013) Thesis titled “Studies on Quasinormal Modes  and Late-time Tails  in Black 
Hole Spacetimes” by Nijo Varghese,  Cochin University of Science and Technology, Kochi. 

5. Das Himadri Sekhar, Indo-US Research Fellowship  (2013),  for conducting advanced research in the 

area of Physical Sciences with  Ludmilla Kolokolova at University of Maryland, USA for 3 months.

6. Pranjal Trivedi,  Fulbright-Nehru Fellowship, doctoral research at Johns Hopkins University, USA, in 
the field of cosmology with  Marc Kamionkowski.

Indira Gandhi Sadbhavana Gold medal, for the contribution in the field of 
Research and Education.

Supervision of M. Phil. Thesis

Supervision of Ph.D. Thesis

5. A. Pradhan (2014) Thesis tilted "Certain  Aspects  of  the Expansion  of Bianchi I and II Universe with 
Time Varying Cosmological Constant Λ and Gravitational Constant G", by Chanchal Chawla,  Sant 
Longowal Institute of Engineering and Technology (Deemed University), Longowal, Sangrur, Punjab.

6. Shantanu Rastogi, (2013) Thesis tilted "Multiwave length Study of Active Galactic Nuclei", by Shruti 
Tripathi, D.D.U. Gorakhpur University.

7. Anjan Ananda Sen (2014) Thesis titled “Dark Side of the Universe and its Observational Signatures”, 
by Gaveshna Gupta, Jamia Millia Islamia, New Delhi.
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The IUCAA Node for Astronomy and Astrophysics Development (INAAD), at Newman College, 
Thodupuzha, Kerala, conducted the Radio Astronomy Meeting - II at St. Thomas College, Kozhencherri, 
during May 8- 10, 2013.

[For details see Khagol, Issue No.95, July 2013]

The University of Rajasthan, Jaipur, had organised a Workshop on Astronomy and Astrophysics, during 
September 2-4, 2013. 

[For details see Khagol, Issue No.95, July 2013]
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Workshop on Astronomical Techniques and Science with Virtual Observatories was held at the University of Kashmir, Srinagar, 
during September 23-26, 2013.

[For details see Khagol, Issue No.96, October  2013]

WORKSHOP ON ASTRONOMICAL TECHNIQUES AND SCIENCE WITH 
VIRTUAL OBSERVATORIES

Workshop on Astronomy and Physics for Science Communicators was held at J.E.S.College, Jalna, Maharashtra, during September 
26-27, 2013. 

[For details see Khagol, Issue No.96, October 2013]

WORKSHOP ON ASTRONOMY AND PHYSICS FOR SCIENCE COMMUNICATORS
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Autumn School on Cosmology was conducted at the Department of Physics, BITS-Pilani Campus, in association with IUCAA, 
during November 5-15, 2013.

[For details see Khagol, Issue No.97, January  2014]

AUTUMN SCHOOL ON COSMOLOGY

Workshop on Light Scattering Techniques and Application to Astronomy and Other Areas was held at the S. N. Bose National Centre 
for Basic Sciences, Kolkata during November 19-21, 2013 and was jointly funded by the S. N. Bose National Centre for Basic 
Sciences, Kolkata and IUCAA.

[For details see Khagol, Issue No.97, January 2014]

WORKSHOP ON LIGHT SCATTERING TECHNIQUES AND APPLICATION TO 
ASTRONOMY AND OTHER AREAS
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A meeting of the two joint Indo-US Centres (a) Class ACT of IUCAA, Caltech and St.Thomas College (b) Variable Stars of 
University of Delhi, SUNY Oswego, University of Florida, Gainesville, Texas A&M University and IUCAA was held at St. Thomas 
College, Kozhencherri during January 22-24, 2014. A special meeting was held to introduce IUSSTF and various research funding 
facilities available to a general audience

[For details see Khagol, Issue No.98, April  2014]

INDO-US JOINT CENTRES MEETING

A three day workshop on the Variability of Astronomical Sources was conducted at St. Thomas College, Kozhencherri, during January 
22-24, 2014.  

[For details see Khagol, Issue No.98, April 2014]

IUCAA-IUSSTF WORKSHOP ON VARIABILITY OF ASTRONOMICAL SOURCES
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The workshop was held at Manipur University during February10-12, 2014 under the aegis of IUCAA, with partial financial support from the 
UGC's Special Assistance Fund of the Department of Physics of the University. 

[For details see Khagol, Issue No.98, April  2014]

INTRODUCTORY WORKSHOP IN ASTRONOMY AND ASTROPHYSICS
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Data Centre

The   Data Centre    is   being now   used by M.Sc.  and  M. Phil. students  for  doing  projects,  and  research  
students  for  their  research  studies. Under-graduate   and  Post-graduate  students  from  neighbouring  
colleges and institutes  carried  out  their  summer  projects   using  the  facilities  available   at  the  Data  Centre. 

Research 

The  thrust  areas   of  research  are:  Physics  of  Black  Holes,  Extended  Theories  of  Gravity, Observational  
Astronomy, Bose-Einstein  Condensation and  Quantum  Optics.  Nine research students are now working in 
these areas

Workshop on Astronomy Research: Opportunities and Challenges (August 12-14, 2013).

This  workshop  was  mainly  intended  for  those pursuing  research  in  Kerala in  areas  like  Astronomy,  
Astrophysics  and Cosmology. In  this  workshop  there  were  24  presentations   by  young  researchers,   and  
these  presentations   were  sandwiched  by  talks   of  A. Kembhavi (IUCAA),  P. Sreekumar (IIA),  A. N.  
Ramaprakash (IUCAA),  P. Ajith (ICTS, TIFR),   K. Indulekhja (MG University, Kottayam),  Anand Narayanan 
(IIST, Thiruvananthapuram)  and  Koshy George (Kapteyn Astronomical Institute, Groningen University ).  P. P. 
Divakaran  and  Ranjeev  Misra (IUCAA)  were  also  present  during  the  entire  period  of  the  workshop to  
give guidelines  and  to  help  the  young  researchers.  The various sessions were   chaired by P. Sreekumar, A. 
Kembhavi, A. N. Ramaprakash, Ranjeev Misra, P. P. Divakaran, V. C. Kuriakose, K. Indulekha   and C.D. 
Ravikumar. This  workshop  was  held  at  MACFAST, Thiruvalla and   Ninan  Sajeeth  Philip and  Joe  Jacob  
were   the  local  organizers  of  this  programme. 

Publications

IRC facilities have been used for the following publications/presentations.

(a)  In   Refereed Journals

1.  Dirac quasinormal modes of MSW black holes, Saneesh Sebastian and V. C. Kuriakose, Mod. Phys. Lett. 
A., 29, 1450019 (2014).

2.  Scattering of Scalar field around an extended black hole in F(R) gravity, Saneesh Sebastian and V. C. 
Kuriakose, Mod. Phys. Lett. A., 29, 1450005 (2014).

3.  Scalar filed evolution and area spectrum for Lovelock-AdS black hole, C. B. Prasobh and V. C. 
Kuriakose, Gen. Rel. Grav.,  45, 2441(2013).

IUCAA  RESOURCE  CENTRES (IRCs)

DEPARTMENT OF PHYSICS                                                                                        
COCHIN UNIVERSITY OF SCIENCE AND TECHNOLOGY,   KOCHI

Coordinator:    V. C. Kuriakose
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142



4.  Spectroscopy and thermodynamics of MSW black hole, Saneesh Sebastian and V. C. Kuriakose, Mod. 
Phys. Lett. A., 33, 13501(2013).

5.  Study of young stellar objects and associated filamentary structures in the inner Galaxy, B. Bhavya, 
Annapurni Subramaniam and V. C. Kuriakose, MNRAS, 435, 663 (2013).

6.  Thermodynamics and quasinormal modes of Park black hole in Hoˇrava gravity, Jishnu Suresh and   
V. C. Kuriakose, Eur. Phys. J. C, 73, 2613 (2013).

7.  Area spectrum and thermodynamics of KS black holes in Hoˇrava gravity, Jishnu Suresh and V. C. 
Kuriakose, Gen. Rel. Grav., 45, 1877(2013).

9.  Thermodynamics and spectroscopy of charged dilaton blackholes, R. Tharanath and V. C. Kuriakose, 
Gen. Rel. Grav., 45, 1761 (2013).

(b)  Oral presentations in Workshop on Astronomy Research: Opportunities and Challenges

1. Bhavya. B: Young stellar objects  and associated filamentary  structures in the inner galaxy.
2. Nijo Varghese: Decay of Dirac field around black hole in an expanding Universe.
3. R. Tharanath: Second order phase transition and quasinormal modes of Schwarzschild black hole in 

quintessence field. 
4. Saneesh Sebastian: Scattering of scalar field around an extended Schwarzschild black hole 
5. P. Prasia:  Massive gravity in f(R ) theory.
6. Jishnu Suresh: Area spectrum and thermodynamics of KS black holes in Horava gravity. 

IRC Seminars

1.    J. V. Narlikar (IUCAA):  The quasi-steady state cosmology: A status report (Nov. 23, 2013).
2.   Annapurni S. (IIA):  Our Galaxy: How much do we know? (Jan. 10, 2014).

Lectures given by the Coordinator, IRC 

1. St. Teresa's   College, Ernakulam :  Windows  onto  the  Universe ( Jan. 9 and 10,  2014).
2. MACFAST, Thiruvalla: Astronomy  and  high energy  astrophysics- An  introduction (Jan. 22, 2014).
3. Jai  Bharath   Training   College, Thrikkakara :  Basic  ideas  in  Astronomy (Feb. 26,  2014).

The Coordinator  has  also  taken  part  in  discussions  on  Scientific  topics  of  current  importance  in  TV 
channels and All India Radio.  

Public Outreach Programmes

1. Physics: Scope awareness programme for school students

Department of Physics, CUSAT, has organized  a  workshop  for  school  students  during April 1-6, 2013  in  
collaboration  with  IRC, Kochi. These students were given training in assembling   small telescopes.  There 
were also lectures on Astronomy   and Astrophysics and related topics. In  addition  to  the  astronomy  
programme,  there  were  lectures   on  other  topics  in  physics,  and  the  students  were  given  training on  
doing  experiments   and   they  were  given  opportunity  to  visit  different  research  laboratories  in  the  
department.  There  were  40  students  for  the  programme  from  different  schools  in  Kerala.

2. Lectures, telescope making and sky watching programmes at school: 

Because  of  the  bad  weather, this  year    we  could  visit  only  one  college  as  part  of   the   outreach  
programme, at U. C. College, Aluva, (Dec. 13, 2013). The   programme   consisted  of  lectures  in  general  
Astronomy, introduction  of  stellarium  software, giving training  in  making  small  telescope  and  sky  
watching. 
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IUCAA  RESOURCE  CENTRES (IRCs)

DEPARTMENT OF PHYSICS AND ASTROPHYSICS                                                                                        
UNIVERSITY OF   DELHI

Coordinator:   T. R. Seshadri
Jt. Coordinator : H.P. Singh

Seminars:

Cosmology from galaxy clusters: Acceleration of the universe and modified gravity by Neelam Dhanda,
April 3, 2013.
 
New perspectives on Hawking radiation by Suprit Singh (IUCAA ), May 1, 2013.

What can we learn from neutron star X-ray binaries? Harsha Raichur  (Raman Research Institute, Bangalore), 
August 1, 2013.

On the generation of large-scale magnetic field due to fluctuations in turbulent helicity  by Nishant Kumar Singh, 
(IUCAA), August 2, 2013.

Tomographic studies of pulsar radio emission cones by Yogesh Mann (Raman Research Institute, Bangalore) 
September 13, 2013.

On dynamics and structure of the gas in between the stars by Prasun Dutta (NCRA), September 25, 2013.

Spatial extent of star formation in interacting galaxies by Gunjan Bansal, September 25, 2013.

Impact of reionization scenarios on inflationary parameters by Arpan Das, October 23, 2013.

Origin of coherent magnetic fields on small and large scales by Pallavi Bhat (IUCAA), January 2, 2014.

In addition, the Centre is a hub of academic activity of people in astronomy and astrophysics as well as high 
energy physics. Regular discussion sessions in topics people are working in, Journal Club talks and brief 
discussions on recent papers are a regular feature. Two Ph.D. theses have been submitted, which have made 
extensive use of the facilities at IRC.  
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IUCAA  RESOURCE  CENTRES (IRCs)
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Coordinator:    Asis Kumar Chattopadhyay
 Jt. Coordinator:    Narayan Banerjee

Research

During this period, the main focus of the research work was on Astrophysical data analysis. Research scholars 
and faculty members of different colleges and Universities in and around Kolkata were very much involved in the 
use of Mathematical and Statistical techniques as well as development of Computer programmes for the 
appropriate analysis of Astronomical data. They were also trying to develop new statistical techniques 
appropriate for the analysis of Astronomical data. Some theoretical research work related to theory of relativity 
and cosmology has been also going on. 

The following project works have been carried out by the post graduate students of Calcutta University at this 
centre.

1. The evolution of stellar population in a giant galaxy by Arpita Ghosh, Department of Applied 
Mathematics, Calcutta University. Supervised by: Tanuka Chattopadhyay

2. H-R diagram of stars for a real data set of stellar parameters by Shreyasi Bose, Department of Applied 
Mathematics, Calcutta University. Supervised by: Tanuka Chattopadhyay

3. On lambda cosmological model of the universe by Jayita Marik, Department of Applied Mathematics, 
Calcutta University. Supervised by: Tanuka Chattopadhyay

4. H-R diagram of globular clusters by Pradip Mondal, Department of Applied Mathematics, Calcutta 
University. Supervised by: Tanuka Chattopadhyay

5. Estimation of masses of galaxy groups by different methods by Biswajit Choudhury, Department of 
Applied Mathematics, Calcutta University.Supervised by: Tanuka Chattopadhyay

6. Dimension reduction and clustering of galaxies by Bhaskar Saha and Soumyajita Sarkar, Department of 
Statistics, Calcutta University. Supervised by: Asis Chattopadhyay 

Workshops and Meetings

(a) Workshop on Analysis of Astronomical Data, December 16-17, 2013 jointly organized by IRC North 
Bengal University and IRC Calcutta University

The coordinators of the workshop were B. C. Paul (NBU) and  A. Chattopadhyay (CU). Thirty five M. Sc. 
students, research scholars and young college teachers from different institutes and universities attended the 
workshop. Several data analytic techniques as well as models related to Astrophysics and Cosmology were 
discussed by six eminent speakers.

Didier Fraix Burnet (IPAG, Grenoble,France) represented multivariate evolutionary analyses in astrophysics 
through  Astrocladistics. Asis Chattopadhyay (Calcutta University) focused on different statistical techniques 
available under ASTROSTAT (formerly VOSTAT) for the analysis of astronomical data. Bikash Pal (North 
Bengal University) discussed some concepts of Cosmological model. Ayanendra Nath Basu (Indian Statistical 
Institute, Kolkata) illustrated the usefulness of robust statistical methods in Astrophysics. Tanuka Chattopadhyay 
(Calcutta University) described the motivation for clustering and classification of galaxy data. Sachindra Naik 
(Physical Research Laboratory, Ahmedabad) elaborated some problems related to high energy Astrophysics.

On both the days in the second half, Sharmad Navelkar (IUCAA) and Saptarshi Mandal (Calcutta University) 
gave hands on training on the use of VOPLOT and ASTROSTAT.

(b) IUCAA Science and Astronomy Camp,  January 10-12, 2014 at Birbhum Institute of Engineering and 
Technology, Suri, Birbhum

This Science and Astronomy Camp was organized by IUCAA through IRC Kolkata. With a view to patronizing 
interest among senior school students (belonging to Classes  XI and XII from Science stream) in Astronomy and 
Astrophysics. Also there were telescopic observations of the night sky for senior school students. Along with 
BIET, the event was also co-hosted by South Howrah Citizens' Forum.

The three-day programme was coordinated  at BIET by Amitabha Ghosh, Distinguished Professor, BESU and 
former Director IIT, Kharagpur. The programme was conducted under the overall guidance of Bhabes 
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Bhattacharya, Director, BIET. More than 60 highly motivated students participated in the programme from 
different parts of West Bengal. All the resource persons ignited the imagination of the participants through their 
thought-provoking talks and presentation of slides .

The night sky observation facilities with the aid of telescopes with multiple orientations were supervised by 
Bipash Dasgupta, Ex-Scientific Advisor, Positional Astronomy Centre, Kolkata and he was well  supported  by  
Biplab De and Palash Baral from West Bengal sky watchers' association. The participants enjoyed with wonder, 
zeal, and appreciated the beauty and mystery of the stars in the clear sky.

On the evening January 11, 2014, a short Quiz Programme  (objective type) was conducted by Amitabha Ghosh 
to shortlist 10 participants for the Summer Programmes at ARIES, Nainital. 

(c) Seminar on Astronomy and Astrophysics, February 1, 2014 at Charuchandra College, Kolkata

This seminar was organized by the Department of Physics, Charuchandra College, Kolkata in collaboration with 
IRC Kolkata. 
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Among the speakers, Narayan Banerjee of IISER Kolkata delivered a talk on 'Our Universe' and  Parthasarathi 
Majumdar of RKMV University, Belur discussed on 'Blackhole Mystries'. There was an arrangement for display 
and demonstration of solar equipments also. Keka Basuchaudhuri, coordinator of the programme, delivered the 
formal vote of thanks.

Publications 

(a) Analysis of partial ordinal longitudinal data, Kalyan Das, Surupa Roy, and Asis Kumar Chattopadhyay, 
Brazilian J. Probability and Statistics, 2014 (Special Issue).

(b) Outlier detection through independent components for non-Gaussian data, Asis Kumar Chattopadhyay and 
Saptarshi Mondal, J. Indian Society of Agricultural Statistics, 2014 (Special Issue).

(c) Performance comparison of clustering techniques on the basis of galaxy data, Tuli De, Tanuka 
Chattopadhyay, and Asis Kumar Chattopadhyay, Calcutta Statistical Association Bulletin, 2013, 65 (257-
258).

(d) Independent component analysis and clustering for pollution data, Asis Kumar Chattopadhyay, Saptarshi 
Mondal, and Atanu Biswas, Environmental and Ecological Statistics, 2013, 

(e) Clustering large number of extragalactic spectra of galaxies and quasars through canopies Tuli De, Didier 
Fraix Burnet, and Asis Kumar Chattopadhyay, 2013 hal.archives-ouvertes.fr/docs/ 00/ 86/ 
18/73/.../SpectraCanopy (online). 

Seminars and Colloquia 

What Physics and Astrophysics can detectors like LIGO-India teach us?, Speaker: Sukanta Bose, October 17, 
2013.

Lectures by the Coordinator of IRC

(a) SAMSI, Research Triangle Park, North Carolina, USA, Analysis of Astronomical and Environmental 
Data (March 4-6, 2013).

(b) Indian Statistical Institute, Kolkata, Demographic Techniques (January 17, 2014).

(c) Visva Bharati, Shantiniketan, WB, Independent Component Analysis (February 22, 2014).

Visitor

Didier Fraix-Burnet, Astrophysique de Grenoble (IPAG) Université Joseph Fourie, Grenoble, France, 
December 10-20, 2013.

DOI 10.1007/s10651-014-02 
87-2 (online).
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SCHOOL OF STUDIES IN PHYSICS AND ASTROPHYSICS                                                                                     
PT. RAVISHANKAR SHUKLA UNIVERSITY,   RAIPUR 

Coordinator:    S. K. Pandey
 Jt. Coordinator:    R.C. Agarwal

Research Highlights

D. K. Chakraborty and his research group continued their work on intrinsic shape of elliptical galaxies and 
triaxial mass models. S. K. Pandey continued the collaborative research programme with A. K. Kembhavi, other 
colleagues and research students on multiwave length surface photometric studies of early-type galaxies.

Study of faint outermost regions of early-type galaxies from the Large Format Camera (LFC) field was carried 
out in collaboration with A. K. Kembhavi, Russell Cannon, and Ashish Mahabal. Investigation was done whether 
inner and outer parts of the early-type galaxies are different. Merger history of sample galaxies was speculated by 
comparing our results with the properties of isophotal shapes of merger remnants reported in the literature, 
obtained from N-body simulations. Laxmikant Chaware completed his thesis and was awarded PhD degree 
based on this work.  A part of his thesis work has been accepted for publication in ApJ.

Samridhi Kulkarni has completed analysis of a sample of 40 dusty early-type galaxies as a part of her doctoral 
work during the year. An article entitled Study of dust and ionizied gas in early-type galaxies has appeared in New 
Astronomy (oneline). Thesis work was based on imaging observations of a sample of 40 early-type galaxies 
carried out using the observing facilities at  IUCAA Giriwali Observatory (IGO) and Himalayan Chandra 
Telescopes, Hamle (IIA), and data analysis was carried out using the facilities available at IRC and Physics 
Department of the University. She would be submitting her thesis soon.

Sheetal Sahu (PhD student) carried out observations and analysis for his thesis work entitled “Multi-wavelength 
study of a sample of radio loud elliptical galaxies”. Surface photometry of sample galaxies were performed using 
the CCD data obtained with IGO 2m telescope, Pune. We have generated the colour maps, residual maps, and 
dust extinction maps, Hα emission maps of the galaxies helped to study the morphology of the dust and ionized 
gas content present in the galaxies. Detailed analysis of the dust properties were carried out for sample galaxies. 

We have made use of the HST (WFPC2) archival optical images to investigate properties of the dust in the central 
region ( 10 arcsec) of our sample galaxies. We have also estimated mass and temperature of the dust, molecular ˜
gas mass using FIR ?uxes of the galaxies obtained from IRAS. Spectroscopic archival data from SDSS (DR7) 
was used to get an estimate of the mass of the central super massive black-hole in NGC 4874. The rotation curve 
for coma cluster (Abell 1656) was made and we have found the presence of dark matter halo around the galaxy B2 
1257+28 (NGC 4874).

Amit Tamrakar (PhD student) has started working on “Multiwave length isophotal shape analysis of early type 
galaxies”.  As a part of this research programme it is proposed to carry out multi-band image analysis on a well 
defined sample of early type galaxies drawn from SDSS and other archives. These galaxies will be examined first 
for the presence of dust and other faint features embedded in them. Detailed isophotal shape analysis will be done 
on the sample galaxies to examine statistical correlations, if any, between presence of dust and other faint features 
with isophotal distortions quantified in terms of the higher order Fourier coefficients and other shape dependent 
parameters. This analysis is expected to improve our understanding as regards to the origin as well as the role of 
dust and other small scale features in the formation and evolution of early-type galaxies.

Mahendra Verma (PhD student) has initiated work on nuclear morphology of S0 galaxies. Sample galaxies are 
selected from the HST (Hubble Space Telescope) data archive. A variety of features, such as nuclear profiles, 
presence of nuclear cusps, inner stellar disks and dust distribution in the central regions, etc., in lenticular 
galaxies are proposed to be investigated and compare with  similar studies on  a well studied HST sample of 
ellipticals and spiral galaxies. 

Research work on Supernovae (SNe) is being carried out by N. K. Chakradhari, and S. K. Pandey in collaboration 
with G. C. Anupama and D. K. Sahu, IIA, Bangalore. Photometric and spectroscopic optical observations were 
carried out using 2-m Himalayan Chandra Telescope. The UV data from Swift satellite were also analyzed. The 
work is mainly focused on Type Ia supernovae, which are believed to be thermonuclear explosions of 
carbon/oxygen white dwarf  (WD), either accreting matter from the companion in a binary system or merging 
with another white dwarf. Their uniform peak luminosity makes them powerful distance indicators. 
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SCHOOL OF STUDIES IN PHYSICS AND ASTROPHYSICS                                                                                     
PT. RAVISHANKAR SHUKLA UNIVERSITY,   RAIPUR 

Coordinator:    S. K. Pandey
 Jt. Coordinator:    R.C. Agarwal

Interaction with the visiting scientists 

Following scientists visited the IRC and interacted with the students: S. M. Chitre (TIFR, Mumbai), J. V. 
Narlikar, Mangla Jayant Narlikar, Arvind Gupta, Gulab Dewangan (All from IUCAA), T. P. Prabhu,  Sunetra 
Giridhar, D. K. Sahu (All from IIA, Bangalore), Sudhanshu Barway (SAAO, South Africa), Asim Gangopadhyay 
(USA), and Niharika Thakur (USA).

Seminars and Popular lectures by visiting scientists  

1. Indian facilities for observational Astronomy,  T.P. Prabhu, IIA, Bangalore, Feb. 22, 2014.
2. Spectral classification: A tool to understand stars, Sunetra Giridhar, Feb. 06, 2014.
3. Virtual observatory: The cosmos on your desktop, Sudhanshu Barway, Jan. 25, 2014. 
4. Measuring spin of supermassive black holes at the centres of active galaxies, Gulab Chand Dewangan, 

Jan. 06, 2014.
5. Outstanding problems in astrophysics, S.M. Chitre, Dec. 28, 2013.
6. Khel khel me vigyan, Arvind Gupta, Dec. 28 and Dec. 27, 2013.
7. Wonders in astrophysics,  J. V. Narlikar, Dec. 26, 2013.
8. Fun with mathematics, Mangla  J. Narlikar, Dec. 26, 2013.
9. Balloon borne experiment with a superconducting spectrometer in polar programme, Niharika Thakur, 

Research Scientist, NASA, USA, Nov. 23, 2013.

List of Publications

1. Isophotal shapes of early type galaxies to very faint isophotal levels, Laxmikant Chaware, Ajit Kembhavi, 
Russell D. Cannon,  Ashish Mahabal, and S.K. Pandey, ApJ. 

2. Study of dust and ionized gas in early-type galaxies, Samridhi Kulkarni, D. K Sahu, Laxmikant Chaware, 
N. K. Chakradhari, and S. K. Pandey,  2014, New A., 30, 51. 

3. One year of monitoring of the Type IIb supernova SN 2011dh, D. K Sahu, G. C. Anupama, and N. K. 
Chakradhari, 2013, MNRAS, 433, 2.

4.  Interpreting the large amplitude X-ray variation of GRS 1915+105 and IGR J17091-3624 as modulations of 
an accretion disc, Mayukh Pahari, Ranjeev Misra, Arunava Mukherjee, J. S Yadav, and S. K Pandey, 2013, 
MNRAS, 436, 2334.     

5. Properties of unique hard X-ray dips observed from GRS 1915+105 and IGR J17091-3624 and their 
implications, Mayukh Pahari, J. S. Yadav, Jérôme Rodriguez, Ranjeev Misra, Sudip Bhattacharyya, and S. 
K. Pandey , 2013, ApJ, 778, 46.

6. A multiwavelength view of the ISM in the merger remnant galaxy Fornax A, Swati Pralhadrao Deshmukh, 
Bhagorao Tukaram Tate, Nilkanth Dattatray Vagshette, Sheo Kumar Pandey, and Madhav Khushalrao Patil, 
2013, RAA, 13, 885.

7. Multiband study of a lenticular galaxy, Sheetal Kumar Sahu, presented at 12th CG Young Scientist Congress, 
organized at Pt. Ravishankar Shukla University, Raipur in collaboration with CGCOST, during  February 
17-19, 2014.

Poster

Multiwave length study of radio loud early type galaxies from B2 Sample, Sheetal Kumar Sahu, L. K. Chaware, 
S. K. Pandey, M. B. Pandge, Samridhi Kulkarni, and N. K. Chakradhari, Presented at IAU symposium S304 : 
Multiwavelength AGN Surveys and Studies held at Yerevan, Armenia,  October 7-11, 2013.

 Activities and Public Outreach Programmes

1. National Science Day celebration was organized on March 8, 2013.
2. Planetarium Show, sky watching programme and telescope demonstrations were organized at various places 

for school/ college students, teachers and public. 
3. Various activities were done during the INSPIRE summer and winter camps.
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Popular Lectures by S. K. Pandey:

1. Science Awareness Activities in Universities, at Jayant@75 organized at IUCAA, Pune, July 19, 2013.
2. Our Universe, at NIIT University, Neemrana (B. Tech. students), July 2013.
3. Reforms in Higher Education, at State Admin. Academy, Sept. 23, 2013.
4. Let us Know Our Universe, at the workshop “Eyes in ISON” Oct.5, 2013.
5. Life-Cycle of Stars, at The Science Centre, Raipur, Oct. 8, 2013.
6. A Journey into Our Universe, at Academic Staff  College, Oct. 26, 2013.
7. Amazing World of Astronomy”, at Govt Science College, Raipur, Jan. 20, 2014.
8. The Interface between Infinitesimal and Infinite: A Cosmic Connection, at the Rotary Club of Raipur, 

Feb. 14, 2014.
9. A Fresh View of the Universe: presents status and challenges ahead, Colloquium at Physics Department, 

IIT(BHU), Varanasi, Feb. 24,2014.
10. Where do we Come from?; Tracing the Cosmic Connection: Science Day Programme, SoS in Physics and 

Astrophysics, March 8, 2014.

N. K. Chakradhari delivered a lecture on Opportunities and Challenges in Physics and Astrophysics at  Bhilai 
Mahila Mahavidyalaya, Bhilai, Jan. 16, 2014.

Ph. D. awarded 

Laxmikant Chaware: Multiwavelength Study of Galaxies Using Deep Survey Fields (Feb. 2014).        
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Research Area  

Cosmology, Compact Objects, Data Analysis of X-Ray Sources and Pulsars, Non-linear Dynamics

Workshop and Meetings

Workshop on Analysis of Astronomical Data (December 16-17, 2013)

IRC, NBU and IRC, Kolkata  jointly  organized this workshop. The coordinators of the workshop  were 

B. C. Paul (NBU) and A. Chattopadhyay (CU).  In the workshop thirty five M. Sc. students, research scholars and 

young college teachers from different institutes and universities attended. In the first half of the day, theories of 

DATA analysis techniques have been discussed by Didier Fraix Burnet (France), Asis Kr. Chattopadhyay  (CU), 

and  Ayanendra Nath Basu (ISI, Kolkata), Plenary lectures were given by  Sachindra Naik (PRL, Ahmedabad), 

Bikash Ch. Paul (NBU), and Tanuka Chattopadhyay (CU). In the second half  N. Sharmad (IUCAA, Pune) and S. 

Mandal (CU) gave hands on training on Virtual Observatory. T. Sarkar (NBU) presented a research paper.

Use of Data Centre: M. Sc. students have used the computers for their project work. Pragati Pradhan  has done 
data  analysis at IRC, NBU on X-ray pulsars.
 
List of Publications:

 DOI :   10.1007/s10773-013-1965-9.

2. Observational constraints on modified Chaplygin gas from cosmic growth (2013)  B. C. Paul, and P. 
Thakur,  JCAP, 11, 052.

3. Revisiting SWJ2000.6+3210 : A persistent Be X-ray pulsar ? (2013)  P. Pradhan, C. Maitra, B. Paul, and 
B. C. Paul,  MNRAS, DOI; 10.1093/mnras/stt 1504.

4. Observational constraints on modified Chaplygin gas in Horava-Lifshitzg gravity with dark radiation (2013)  
B. C. Paul ,  P. Thakur, and M. M. Verma,  Pramana  J.  Physics, 81,  691.

5. Holographic dark  energy with generalized Chaplygin gas in higher dimensions (2014)  S. Ghose, A. Saha, 

and B. C. Paul ,  Int. J.  Mod. Phys. D, 23, 1450015.

6. Spectral  lag features of GRB 060814 from Swift BAT and Suzaku Observations (2014)  A. 
Roychoudhury, S. K. Sarkar, and A.  Bhadra, ApJ., 782, 105. 

1. Relativistic charged star solutions in higher dimensions (2014)  P. K. Chattopadhyay, R. Deb, and B. C. 

Paul, Int. J. Theor. Physics, 53, 1666
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7. Astrophysical applications of Delbrück scattering: Dust scattered gamma radiation from gamma ray 
bursts (2014) B. Kunwar, A. Bhadra,  and  S. K. Sengupta, Rad. Phys. Chem., 95, 326.

Novel late time asymptotics: Applications to anomalous transport in turbulent flow  Dhurjati 

Prasad Datta, J.  Radiation Effects and Defects in Solids, 168,  789.

Seminars and Colloquia:

1. Astronomy and Astrophysics: Concepts and Challenges by D. P. Duari (M. P. Birla Institute of 

Fundamental Research, Kolkata) on 26.07.2013.

2. Dimensional Channel Material based MOSFETs: Grapheme FET and beyond  by A. Sengupta (IISc, 

Bangalore) on 09.10.2013.

3. On Bose-Einstein Condensation  by  A. Tiwari (Sikkim University) on 10.03.2014.

Public Outreach Programmes

B. C. Paul has delivered the following popular talks:

1. Astronomy in India : Past and Present status at ASC, NBU on 20.03.2014

2. Why Higgs Boson or God Particle? at ASC, NBU on 27.02.2014 

Visitors: 

Soma Mandal (Taki Govt. Colege)
P. Shalima  (IUCAA, Pune)
R. Deb (Sikkim)
P. K. Chattopadhyaya (Alipurduar)
P. Thakur  (Alipurduar)
Anirban Saha (Barasat)
Saugata Mitra (Jadavpur University)
Subhajit Saha (Jadavpur University)
Ritabrata Biswas (BESU, Shibpur)
S. Mondal (Basanti Devi College, Kolkata)
T. Pal (University of Calcutta)
Suvadip Roy (CMI, Chennai)
P. Sanyal (CMI, Chennai)
Ayanendra Nath Basu (ISI, Kolkata)
Ranjan Sharma (PD Women's College, Jalpaiguri)
A. Saha (Jalpaiguri Govt. Engg. Colege, Jalpaiguri)
A. K. Chattopadhyay (IRC, CU,  Kolkata)
T. Chattopadhyay (CU, Kolkata)
P. Pradhan, Souvik Gose (SIEM, Siliguri)
Suchesmita Maiti (A. B. N. Seal College, Coochbehar)
Romyani Goswami (Surya Sen College, Siliguri)

8.  (2013)
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153

IUCAA RESOURCES CENTRES (IRCs)



IUCAA Resource Centre (IRC), Udaipur was established in 2009 after signing a MOU between Mohanlal 
Sukhadia University, Udaipur and Inter-University Centre of Astronomy and Astrophysics, Pune. After 
reviewing the performance and progress of the IRC, MOU was renewed for next three year (2013-2016).  The 
main motive of an IRC is to enhance the facilities to the teachers and students of colleges and universities of that 
region, involving the younger generation, who are pursuing research in Astronomy and Astrophysics, and in 
other related areas. The IRC would focus on research activities as well as to popularize Astronomy and 
Astrophysics among students and the general public.

To keep up the objectives at first priority, IRC, Udaipur has organized the following activities at various points of 
time :

The interior of the Data Centre of the IRC in which research scholars and M.Sc. students who opted the optional 
paper Astronomy and Astrophysics are at their computational work.

Outreach Activity on August 15, 2013

In order to start the IRC activities in the current session 2013-14 on the Independence Day of our nation, an 

outreach event on Introduction to Astronomy at St. Jonh's Nobel School was organized   to popularize 

astronomical activities and awareness among school and college students of Rajasthan state in western India. 

This school is situated in the rural part of Udaipur city. Our outreach team comprising of Ravi Yadav, Surya Kant 

Joshi and Mahaveer Upadhyay, led by S. N. A. Jaaffrey (Coordinator of IRC) carried out various activities in 

different sessions for the school students of classes V to VIII. In the valedictory function, S. N. A. Jaaffrey, 

donated a Refractor Telescope to the school to involve students in astronomical activities and night sky watching 

programmes.  Around 150 students with 15 teachers participated and asked various questions related to Universe, 

Stars, The Sun, Earth, Moon, etc. Among them one of the unique questions was “Why does the Sun change its 

colour and not twinkle like other stars do?”

IUCAA RESOURCE CENTRES (IRCs)

DEPARTMENT OF PHYSICS,
MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR

Coordinator:   S. N. A. Jaaffrey
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Introductory lecture on astronomy by S.N.A.Jaaffrey.

Discussion with students.

Question and Answer session.

DEPARTMENT OF PHYSICS,
MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR

Coordinator:   S. N. A. Jaaffrey
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Orientation Workshop on Comet ISON

Orientation Workshop on Comet ISON, which was sponsored by IUCAA, was conducted during November 22-23, 2013 at 
the Department of Physics, Mohanlal Sukhadia University, Udaipur. The comet ISON was discovered by the Russian 
astronomers Vitali Nevski and Artyom Novichonok, using the telescope network named International Scientific Optical 
Network (ISON). It  could be seen with absolute brightness, utmost clarity, and could display a colourful cometary tail with 
dazzling display. The 'parabolic' orbit of the comet indicated that it probably originated from the outskirts of the solar system, 
perhaps from the Oort cloud. This comet was regarded as the greatest comet of the millennium. The magnitude of this comet 
was around –16; none of the comets in history had such a bright value, and far outshining the unforgettable Comet Hale- Bopp 
of 1997, and was very likely to outdo the long-awaited Comet Pan-STARRS (C/2011 L4). Northern hemisphere observers 
were highly favoured following its peak brightness in late November, and  it remained visible without optical aid. The comet 
ISON plunged into the Sun, and ended its journey. Ranjeev Misra and S. N. A. Jaaffrey were the resource persons, and there 
were 7 lectures and screening of 2 documentary films, each on comet ISON  and cosmic collisions in Universe. This was a 
very successful workshop, and the resource persons were the coordinators.

DEPARTMENT OF PHYSICS,
MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR

Question and Answer session Part of the audience of the workshop

 Night sky watching session with 6” telescope

Coordinator:   S. N. A. Jaaffrey

156



IUCAA RESOURCE CENTRES (IRCs)

Outreach Activity

An outreach event on Introductory Astronomy at Gurunanak Public Senior Secondary School was organized on 
the National Science Day, February 28, 2014.

The outreach team comprising of Ravi Yadav, Surya Kant Joshi and Mahaveer Upadhyay led by S. N. A. Jaaffrey, 
has done various activities in different sessions for  the school students of classes 11 and 12. There were about 250 
students and 17 teachers participated in this outreach programme, which consisted of lectures, hands-on sessions, 
and screening of a documentary film on cosmic collision. At the end of the programme, there were question and 
answer sessions, and in the night, there was sky-watching programmes.

DEPARTMENT OF PHYSICS,
MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR

IRC team with students and teachers of Gurunanak Pubic Senior Secondary School, Udaipur 

S. N. A. Jaaffrey with teachers and students

Coordinator:   S. N. A. Jaaffrey
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Phone : (020) 25691414; 25604100, Fax : (020) 25604699
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