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New Delhi.

Gopal Krishna,
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in Basic Sciences,
University of Mumbai, 
Vidyanagari Campus, 
Kalina.
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Vice-Chancellor,
Central University of Haryana,  
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Jaspal Singh Sandhu,
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University Grants Commission,
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Haryana.

Indian Institute of Science,

Jamia Hamdard University,
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Nilkanth Vagshette

Debabrata Adak
Anirban Ain
Satadru Bag
Suman M. Bala
Prasanta Bera
Pallavi Bhat
Sumanta Chakraborty
Kabir Chakravarti
Rajorshi Sushovan Chandra
Sabyasachi Chattopadhyay
Pratik Anand Dabhade
Santanu Das
Sayak Goutam Datta
Kaustubh Deshpande
Rajeshwari Dutta
Bhooshan Gadre
Avyarthana Ghosh
Tanvir Hussain
Nikhil Mukund K
Vikram K. Khaire

POST - DOCTORAL FELLOWS

RESEARCH SCHOLARS

Nagendra Kumar
Siddharth Maharana
Labani Mallick
Swagat S. Mishra
Suvodip Mukherjee
Hamsa Padmanabhan
Krishnamohan Parattu
Niladri Paul
Mainpal Rajan
Karthik Rajeev
Javed Rana
Prantik Saha
Debajyoti Sarkar
Ruchika Seth
Shabbir I. Shaikh
Shalabh Sharma
Vidushi Sharma
Akshat Singhal
Kaustubh P. Vaghmare
Aparna Venkataramanasastry

Niranjan D. Bangde
Rupali Bharati
Neelam Bhujbal
Shrikant C. Chaudhari
V. Chellathurai
Malathi Deenadayalan
Sharad Gaonkar
Prerak Garg
Ashwadip S. Garud
Bhagvan K. Gavit
Ramachandra N. Gohad
Manish Jain
Bhushan S. Joshi
Aafaque Raza Khan
Vedant Kumar
Hanumant Magar
Shivaji Mane
V.V.R.M.K R. Muvva 
Chaitra A. Narayan
Jyotirmay Paul
T.V. Prabhakaran
Pradnya Dilip Pujari
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Ashok N. Rupner
Vithal Savaskar
Sagar C. Shah
Pravin L. Shekade
Chikku R. Shekhar   
Sonal Kishor Thorve

Yogesh Wadadekar

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.

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.

LONG TERM VISITOR

HONORARY FELLOWS 
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1. Farooq Ahmad, Department of Physics, Central  University of  Kashmir, Srinagar
2. Gazi Ameen Ahmed, Department of Physics, Tezpur University
3. S. K. Saiyad Ali, Department of  Physics, Jadavpur University, Kolkata
4. G. Ambika, Department of  Physics, IISER, Pune
5. Bijan Kumar Bagchi, Department of Applied Mathematics, University of Calcutta, Kolkata
6. Tanwi Bandyopadhyay, Adani Institute of Infrastructure Engineering, Ahmedabad
7. Narayan Banerjee, Department of  Physical Sciences, IISER, Kolkata
8. Shyamal Kumar Banerjee, Department of  Mathematics, University of Petroleum and Energy Studies, Dehradun
9. Sarmistha Banik, Department of  Physics, BITS-Pilani, Hyderabad 
10. Prasad Basu, Cotton College State University, Guwahati 
11. Vasudha Bhatnagar, Department of Computer Science, University of Delhi
12. Debbijoy Bhattacharya, Manipal Centre for Natural Sciences, Manipal University, Udupi 
13. Archana Bora,  Department of  Physical Sciences, Gauhati University, Guwahati
14. Koushik Chakraborty, Government Training College, Hooghly
15. Pavan Chakraborty, Indian Institute of  Information Technology, Allahabad
16. Shuvendu Chakraborty, Department of  Mathematics, Seacom Engineering College, Howrah
17. Subenoy Chakraborty, Department of  Mathematics, Jadavpur University, Kolkata
18. Ramesh Chandra, Department of  Physics, Kumaun University, Nainital
19. Suresh Chandra, Department of  Physics, Lovely Professional University, Phagwara, Punjab
20. Ritaban Chatterjee, Department of  Physics, Presidency University, Kolkata
21. Suchetana Chatterjee, Department of  Physics, Presidency University, Kolkata 
22. Asis Kumar Chattopadhyay, Department of  Statistics, Calcutta University, Kolkata
23. Surajit Chattopadhyay, Department of Computer Application, Pailan College of Management and Technology, Kolkata
24. Tanuka Chattopadhyay, Department of Applied Mathematics, Calcutta University, Kolkata
25. Raghavendra Chaubey, Faculty of  Science, Banaras Hindu University, Varanasi 
26. Bhag Chand Chauhan, Department of  Physics and Astronomical Sciences, Central Univ. of Himachal Pradesh, Dharamshala
27. Rabin Kumar Chhetri, Department of  Physics, Sikkim Government College, Gangtok
28. Himadri Sekhar Das, Department of  Physics, Assam University, Silchar
29. Mamta Dahiya, Department of  Physics and Electronics, S. G. T. B. Khalsa College, Delhi
30. Sudipta Das, Department of Physics, Visva Bharati University, Santiniketan
31. Dhurjati Prasad Datta, Department of  Mathematics, University of  North Bengal, Siliguri
32. Ujjal Debnath, Department of  Mathematics, Bengal Engineering and Science University, Howrah
33. Atri Deshamukhya,  Department of  Physics, Assam University, Silchar 
34. S. Dev, Department of  Physics, H.N. Bahuguna Garhwal Central University, Srinagar, Uttarakhand
35. Jishnu Dey, Department of  Physics, Presidency University, Kolkata
36. Mira Dey, Department of  Physics, Presidency University, Kolkata
37. Broja Gopal Dutta, Y. S. Palpara College, Purba - Medinipur
38. Sukanta Dutta, Department of  Physics, Sri Guru Tegh Bahadur Khalsa College, Delhi
39. Sunandan Gangopadhyay, Department of  Physics, West Bengal State University, Barasat, Kolkata
40. Sushant G. Ghosh, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
41. Rupjyoti Gogoi, Department of  Physics, Tezpur University
42. Sarbari Guha, Department of  Physics, St. Xavier's College, Kolkata
43. K. P. Harikrishnan, Department of  Physics, The Cochin College, Kochi
44. Sk Monowar Hossein, Department of  Mathematics, Aliah University, Kolkata
45. Ngangbam Ibohal, Department of  Mathematics, University of  Manipur, Imphal 
46. K. Indulekha, School of Pure and Applied Physics, Mahatma Gandhi University, Kottayam
47. Naseer Iqbal Bhat, Department of  Physics, University of  Kashmir, Srinagar
48. S. N. A. Jaaffrey, Department of  Physics, M. L. Sukhadia University, Udaipur
49. Joe Jacob, Department of  Physics, Newman College, Thodupuzha
50. Deepak Jain, Department of  Physics and Electronics, Deen Dayal Upadhyaya College, New Delhi
51. Sanjay Jhingan, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
52. Kanti Jotania, Department of  Physics, The M. S. University of Baroda, Vadodara
53. Minu Joy, Department of  Physics, Alphonsa College, Pala
54. Md. Mehedi Kalam, Department of  Physics, Aliah University, Kolkata
55. L.N. Katkar, Department of  Physics, Shivaji University, Kolhapur 
56. Dawood Kothawala, Department of  Physics, IIT Madras, Chennai 
57. Nagendra Kumar, Department of  Mathematics, M.M.H. College, Ghaziabad
58. Suresh Kumar, Department of  Mathematics, Birla Institute of Technology and Science, Pilani
59. V.C. Kuriakose, Department of  Physics, Cochin University of Science and Technology, Kochi
60. Badam Singh Kushvah, Department of Applied Mathematics, Indian School of Mines, Dhanbad
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61. Manzoor A. Malik, Department of  Physics, University of Kashmir, Srinagar 
62. Soma Mandal, Department of  Physics, Taki Government College, West Bengal
63. Titus K. Mathew Department of  Physics, Cochin University of Science and Technology, Kochi
64. Irom Ablu Meitei, Department of  Physics, Modern College, Imphal 
65. Hameeda Mir, Department of  Physics, Government Sri Pratap College, Srinagar
66. Soumen Mondal, Department of  Physics, Ramakrishna Mission Residential College, Kolkata
67. Pradip Mukherjee, Department of  Physics, Barasat Government College, Kolkata
68. Hemwati Nandan, Department of  Physics, Gurukula Kangri University, Haridwar
69. Dibyendu Nandi, Centre of Excellence in Space Science, IISER, Kolkata.
70. Kamal Kanti Nandi, Department of  Mathematics, North Bengal University, Siliguri
71. Rajesh Kumble Nayak, Department of  Physical Sciences, IISER, Kolkata
72. Rahul Nigam, Department of  Physics, BITS-Pilani, Hyderabad 
73. S. K. Pandey, Pandit Ravishankar Shukla University, Raipur
74. P.N. Pandita, Centre for High Energy Physics, Indian Institute of Science, Bengaluru
75. Amit Pathak, Department of  Physics, Tezpur University
76. Kishor Dnyandeo Patil, Department of  Mathematics, B. D. College of Engineering, Sevagram
77. Madhav K. Patil, School of Physical Sciences, Swami Ramanand Teerth Marathwada University, Nanded
78. Bikash Chandra Paul, Department of  Physics, North Bengal University, Siliguri
79. Surajit Paul, Department of  Physics, Savitribai Phule Pune University
80. Ninan Sajeeth Philip, Department of  Physics, St. Thomas College, Kozhencherri
81. Anirudh Pradhan, Department of  Mathematics, GLA University, Mathura
82. Farook Rahaman, Department of  Mathematics, Jadavpur University, Kolkata
83. Rajesh S.R., Department of  Physics, S.D. College, Alappuzha
84. Shantanu Rastogi, Department of  Physics, D.D.U. Gorakhpur University
85. C. D. Ravikumar, Department of Physics, University of Calicut, Kozhikode
86. Saibal Ray, Department of  Physics, Government College of Engineering and Ceramic Technology, Kolkata
87. Biplab Raychaudhuri, Department of  Physics, Visva-Bharati University, Santiniketan
88. Anirban Saha, Department of Physics, West Bengal State University, Barasat, Kolkata
89. Sanjay Kumar Sahay, Department of  Computer Science and Information Systems, BITS-Pilani, Goa
90. Sandeep Sahijpal, Department of  Physics,  Panjab University, Chandigarh
91. Pramoda Kumar Samal, Post-Graduate Department of  Physics, Utkal University, Bhubaneswar
92. Saumyadip Samui, Department of  Physics, Presidency University, Kolkata 
93. Sanjay Baburao Sarwe, Department of  Mathematics, St. Francis De Sales College, Nagpur
94. Anjan Ananda Sen, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
95. Asoke Kumar Sen, Department of  Physics, Assam University, Silchar
96. Somasri Sen, Department of  Physics, Jamia Millia Islamia, New Delhi 
97. Anand Sengupta, Department of  Physics, IIT, Gandhinagar
98. T. R. Seshadri, Department of  Physics and Astrophysics, University of  Delhi
99. K. Shanthi, UGC Human Resource Development Centre, University of  Mumbai, Kalina Campus
100. Ranjan Sharma, Department of  Physics, P.D. Women's College, Jalpaiguri
101. Gargi Shaw, Centre for Excellence in Basic Sciences, University of Mumbai, Kalina Campus
102. Harinder Pal Singh, Department of  Physics and Astrophysics, University of  Delhi
103. Vikram Soni, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
104. K. Sriram, Department of Astronomy, University College of  Science, Osmania University, Hyderabad 
105. L. Sriramkumar, Department of  Physics, IIT Madras, Chennai 
106. Parijat Thakur, Department of  Basic Sciences and Humanities, Guru Ghasidas Central University, Bilaspur
107. Arun Varma Thampan, Department of  Physics, St. Joseph's College, Bengaluru
108. Pranjal Trivedi, Department of  Physics, Sri Venkateswara College, Delhi
109. Paniveni Udayashankar, Department of  Physics, NIE Institute of Technology, Mysore
110. Anisul Ain Usmani, Department of  Physics, Aligarh Muslim University

1. Rizwan Ul Haq Ansari, Department of  Physics , Maulana Azad National Urdu University, Hyderabad 
2. Ritabrata Biswas, Department of  Mathematics, Bankura University
3. Debasish Borah, Department of  Physics,  Indian Institute of Technology,  Guwahati
4. Jibitesh Dutta, Department of  Basic Sciences and Social Sciences, University of Mawkynroh-Umshing Mawlai, Shillong
5. Priya Hasan, Department of  Physics, Maulana Azad National Urdu University, Hyderabad
6. Charles Jose, Department of  Physics, St. Berchmans College, Changanacherry
7. Biswajit Pandey, Department of Physics, Siksha Bhavana, Visva  Bharati University, Santiniketan
8. Sanjay K. Pandey, Department of Mathematics, L. B. S. (P. G.) College, Gonda
9. Dipankar Paul, Department of Physics, Ramkrishna Nagar College, Assam
10. Ananta Charan Pradhan, Department of  Physics and Astronomy, National Institute of Technology, Rourkela
11. Parthapratim Pradhan, Department of  Physics, Vivekananda Satavarshiki Mahavidyalaya, Paschim Medinipur
12. Swati Routh, Centre for Post-Graduate Studies, Jain University, Bengaluru
13. Prasant Samantray, Centre for Astronomy, IIT-Indore
14. Kunwar Alkendra Pratap Singh, Amity University, Mumbai 
15. Sanil Unnikrishnan, Department of  Physics, St. Stephen's College, Delhi

FROM AUGUST 2015
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42. Sarbari Guha, Department of  Physics, St. Xavier's College, Kolkata
43. K. P. Harikrishnan, Department of  Physics, The Cochin College, Kochi
44. Sk Monowar Hossein, Department of  Mathematics, Aliah University, Kolkata
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49. Joe Jacob, Department of  Physics, Newman College, Thodupuzha
50. Deepak Jain, Department of  Physics and Electronics, Deen Dayal Upadhyaya College, New Delhi
51. Sanjay Jhingan, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
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61. Manzoor A. Malik, Department of  Physics, University of Kashmir, Srinagar 
62. Soma Mandal, Department of  Physics, Taki Government College, West Bengal
63. Titus K. Mathew Department of  Physics, Cochin University of Science and Technology, Kochi
64. Irom Ablu Meitei, Department of  Physics, Modern College, Imphal 
65. Hameeda Mir, Department of  Physics, Government Sri Pratap College, Srinagar
66. Soumen Mondal, Department of  Physics, Ramakrishna Mission Residential College, Kolkata
67. Pradip Mukherjee, Department of  Physics, Barasat Government College, Kolkata
68. Hemwati Nandan, Department of  Physics, Gurukula Kangri University, Haridwar
69. Dibyendu Nandi, Centre of Excellence in Space Science, IISER, Kolkata.
70. Kamal Kanti Nandi, Department of  Mathematics, North Bengal University, Siliguri
71. Rajesh Kumble Nayak, Department of  Physical Sciences, IISER, Kolkata
72. Rahul Nigam, Department of  Physics, BITS-Pilani, Hyderabad 
73. S. K. Pandey, Pandit Ravishankar Shukla University, Raipur
74. P.N. Pandita, Centre for High Energy Physics, Indian Institute of Science, Bengaluru
75. Amit Pathak, Department of  Physics, Tezpur University
76. Kishor Dnyandeo Patil, Department of  Mathematics, B. D. College of Engineering, Sevagram
77. Madhav K. Patil, School of Physical Sciences, Swami Ramanand Teerth Marathwada University, Nanded
78. Bikash Chandra Paul, Department of  Physics, North Bengal University, Siliguri
79. Surajit Paul, Department of  Physics, Savitribai Phule Pune University
80. Ninan Sajeeth Philip, Department of  Physics, St. Thomas College, Kozhencherri
81. Anirudh Pradhan, Department of  Mathematics, GLA University, Mathura
82. Farook Rahaman, Department of  Mathematics, Jadavpur University, Kolkata
83. Rajesh S.R., Department of  Physics, S.D. College, Alappuzha
84. Shantanu Rastogi, Department of  Physics, D.D.U. Gorakhpur University
85. C. D. Ravikumar, Department of Physics, University of Calicut, Kozhikode
86. Saibal Ray, Department of  Physics, Government College of Engineering and Ceramic Technology, Kolkata
87. Biplab Raychaudhuri, Department of  Physics, Visva-Bharati University, Santiniketan
88. Anirban Saha, Department of Physics, West Bengal State University, Barasat, Kolkata
89. Sanjay Kumar Sahay, Department of  Computer Science and Information Systems, BITS-Pilani, Goa
90. Sandeep Sahijpal, Department of  Physics,  Panjab University, Chandigarh
91. Pramoda Kumar Samal, Post-Graduate Department of  Physics, Utkal University, Bhubaneswar
92. Saumyadip Samui, Department of  Physics, Presidency University, Kolkata 
93. Sanjay Baburao Sarwe, Department of  Mathematics, St. Francis De Sales College, Nagpur
94. Anjan Ananda Sen, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
95. Asoke Kumar Sen, Department of  Physics, Assam University, Silchar
96. Somasri Sen, Department of  Physics, Jamia Millia Islamia, New Delhi 
97. Anand Sengupta, Department of  Physics, IIT, Gandhinagar
98. T. R. Seshadri, Department of  Physics and Astrophysics, University of  Delhi
99. K. Shanthi, UGC Human Resource Development Centre, University of  Mumbai, Kalina Campus
100. Ranjan Sharma, Department of  Physics, P.D. Women's College, Jalpaiguri
101. Gargi Shaw, Centre for Excellence in Basic Sciences, University of Mumbai, Kalina Campus
102. Harinder Pal Singh, Department of  Physics and Astrophysics, University of  Delhi
103. Vikram Soni, Centre for Theoretical Physics, Jamia Millia Islamia, New Delhi
104. K. Sriram, Department of Astronomy, University College of  Science, Osmania University, Hyderabad 
105. L. Sriramkumar, Department of  Physics, IIT Madras, Chennai 
106. Parijat Thakur, Department of  Basic Sciences and Humanities, Guru Ghasidas Central University, Bilaspur
107. Arun Varma Thampan, Department of  Physics, St. Joseph's College, Bengaluru
108. Pranjal Trivedi, Department of  Physics, Sri Venkateswara College, Delhi
109. Paniveni Udayashankar, Department of  Physics, NIE Institute of Technology, Mysore
110. Anisul Ain Usmani, Department of  Physics, Aligarh Muslim University
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DEBASISH 
BORAH

JIBITESH 
DUTTA

PRIYA HASAN

CHARLES JOSE
BISWAJIT 
PANDEY

SANJAY K. 
PANDEY

DIPANKAR 
PAUL

ANANTA CHARAN 
PRADHAN

PARTHAPRATIM 
PRADHAN

SWATI ROUTH
PRASANT 

SAMANTRAY
SANIL 

UNNIKRISHNAN
KUNWAR PRATAP 

SINGH

The appointment of following Visiting Associates of the Twenty-Third batch has been extended for three years :  Gazi Ameen Ahmed, 
Sk. Saiyad Ali,  Shyamal Kumar Banerjee, Prasad Basu, Koushik Chakraborty, Mamta Dahiya, Broja Gopal Dutta, Sarbari Guha, Joe 
Jacob, Deepak Jain, Minu Joy, Soumen Mondal, Hemwati Nandan, Rajesh Kumble Nayak, Bikash Chandra Paul, Amit Pathak,  Farook 
Rahaman, C. D. Ravikumar, Sanjay Kumar Sahay, Sandeep Sahijpal, Asoke Kumar Sen, Somasri Sen, Shanthi K., Ranjan Sharma, 
Parijat Thakur and Pranjal Trivedi.

The Twenty-Sixth batch (2015) of Visiting Associates, who were selected for a tenure of three years, 
beginning August 1, 2015.
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ORGANIZATIONAL STRUCTURE OF
IUCAA'S ACADEMIC PROGRAMMES

Head, Teaching Programmes

R. Srianand

Head, Library

Varun Sahni
Durgesh Tripathi

Head, Instrumentation

A. N. Ramaprakash

Head, Publications

Ajit Kembhavi
Aseem Paranjape

Head, Computing Facilities

Dipankar Bhattacharya

Dean, Core Academic Programmes

T. Padmanabhan
Varun Sahni

Head, Grievance Cell

Kandaswamy Subramanian

Head, Observing Programmes and SALT

R. Srianand
Ranjan Gupta

Head, Infrastructural Facilities

Tarun Souradeep

Head, IRCs, IUCs, and INAADs

Ranjeev Misra

Head, Scientific Meetings

Ranjan Gupta
Ranjeev Misra

Head, Public Outreach Programmes

Durgesh  Tripathi
Sanjit Mitra

Dean, Visitor Academic Programmes

Kandaswamy Subramanian

The Director

Ajit K. Kembhavi (till August 31, 2015)
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VISITING ASSOCIATES

RIZWAN UL HAQ 
ANSARI

RITABRATA 
BISWAS

DEBASISH 
BORAH

JIBITESH 
DUTTA

PRIYA HASAN

CHARLES JOSE
BISWAJIT 
PANDEY

SANJAY K. 
PANDEY

DIPANKAR 
PAUL

ANANTA CHARAN 
PRADHAN

PARTHAPRATIM 
PRADHAN

SWATI ROUTH
PRASANT 

SAMANTRAY
SANIL 

UNNIKRISHNAN
KUNWAR PRATAP 

SINGH

The appointment of following Visiting Associates of the Twenty-Third batch has been extended for three years :  Gazi Ameen Ahmed, 
Sk. Saiyad Ali,  Shyamal Kumar Banerjee, Prasad Basu, Koushik Chakraborty, Mamta Dahiya, Broja Gopal Dutta, Sarbari Guha, Joe 
Jacob, Deepak Jain, Minu Joy, Soumen Mondal, Hemwati Nandan, Rajesh Kumble Nayak, Bikash Chandra Paul, Amit Pathak,  Farook 
Rahaman, C. D. Ravikumar, Sanjay Kumar Sahay, Sandeep Sahijpal, Asoke Kumar Sen, Somasri Sen, Shanthi K., Ranjan Sharma, 
Parijat Thakur and Pranjal Trivedi.

The Twenty-Sixth batch (2015) of Visiting Associates, who were selected for a tenure of three years, 
beginning August 1, 2015.
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IUCAA'S ACADEMIC PROGRAMMES
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IUCAA has been at the forefront of fundamental research, the 
development of teaching pedagogy and science outreach in almost all 
branches of Astrophysics, Cosmology and Theoretical Physics at the 
national and international levels for almost three decades. It is both a 
privilege and a challenge for me to be given the responsibility of leading 
this unique and illustrious institution.   

I took over the role of the Director from Professor Ajit Kembhavi, who 
was one of the founding members of IUCAA, serving in various key 
positions, notably as the Dean of Visitor Academic Programmes, and 
then as the third Director. As the Dean of VAP, Professor Kembhavi's 
tireless efforts in widening the scope of IUCAA's research, particularly 
in computational and observational astrophysics to researchers at Indian 
universities, largely helped IUCAA to establish itself as a premier 
institution of research in the world, as well as succeed in its original 
mandate to being a central facility for connecting university faculty and 
students to the international stage of astrophysics research. He is also 
one of the pioneers in use of the internet in Indian academia, leading the 
establishment of network access for institutions of higher education in 
India, and later, facilitating the access to online library and journal to 
Indian universities. I am also proud to succeed Professor Jayant 
Narlikar, the founder-Director, who, in addition to being a pioneer 
cosmologist and inspirational communicator of science, conceived and built IUCAA to aspire to the highest possible standards, and 
Professor Naresh Dadhich, who enhanced IUCAA's scope of research and collaboration worldwide, as well as its educational and 
cultural activities.   

This has been a year of intense excitement for researchers at IUCAA. The discovery of the first ever signal of a gravitational wave by the 
LIGO-VIRGO Consortium in September 2015 using the two LIGO observatories in the USA, and a subsequent second detection in 
December, represented a culmination of decades of efforts by an international collaboration. IUCAA has been an important part of this 
collaboration from its inception, with Professor Sanjeev Dhurandhar developing the foundations of the data analysis techniques that 
were used for these discoveries. The group of gravitational wave astronomers that he groomed at IUCAA now lead various aspects of 
the search for gravitational waves in India and across the world, and many of them were authors of the discovery paper. The Indian 
consortium of gravitational wave research, IndIGO, which includes 37 authors of the discovery paper, was also formed and 
consolidated at IUCAA. 

This year also saw the launch of India's first space-borne multi-wavelength astronomical observatory satellite, AstroSat, launched by 
ISRO in September 2015. IUCAA has had scientific and technical contributions to all payloads on this satellite, with the operations 
centre for CZTI being located, and the proposal processing system being developed at IUCAA. It also provides a unique opportunity to 
carry out various research programmes of IUCAA members and visiting associates.  Some initial exciting results have emerged already.  
IUCAA members are also building SUIT, a payload for ISRO's Aditya - L1 mission to study the Sun.

Among honours, Professor Ajit Kembhavi has been elected a Vice-President of the International Astronomical Union (IAU), Professor 
Tarun Souradeep has been elected the President of the Indian Association for General Relativity and Gravitation (IAGRG), and 
Professor Aseem Paranjape elected an Associate of the Indian Academy of Sciences, Bengaluru. Professor Ajit Kembhavi and Professor 
Sanjeev Dhurandhar have been offered Emeritus Professorship, while Professor Varun Sahni's services have been extended for two 
years.

Our academic programmes continue to grow. During 2015 - 16, ten research scholars and seven post-doctoral fellows have joined, while 
five research scholars have obtained Ph.D. degrees. IUCAA academic members have published 108 papers, while the 126 IUCAA 
visiting associates have published 201 papers in peer-reviewed journals. 

12

IUCAA is the key stakeholder for science in LIGO - India mega-project. The site selection committee, with Professor Ajit Kembhavi 
as the Chair and Dr. P.D. Gupta (RRCAT, Indore) as the Co-Chair, has shortlisted two sites, and the final site will be decided soon. 
The IUCAA Date Centre for the support of the activities of the LIGO scientists (Tier - 2), and elsewhere in India and the world is near 
completion.

In the Thirty Metre Telescope (TMT) project, the building work on the mountain Mauna Kea is stalled due to a verdict by the Supreme 
Court of Hawaii, but the fabrication and development works in partner countries continue. IUCAA leads the development of the 
telescope control system (TCS) software, on which work has already commenced. 

IUCAA holds about 6.75% share of the world's largest working telescope, Southern African Large Telescope (SALT), situated in 
Sutherland, South Africa. This translates into about 20 nights per year excluding calibration time. The performance of the telescope is 
consistently improving, and the efficiency of the telescope is currently high. Several IUCAA visiting associates from Indian universities 
are engaged in research with this telescope with the assistance from IUCAA scientists.  

There are currently six IUCAA Resource Centres (IRCs), located at Delhi, Kochi, Kolkata, Raipur, Siliguri, and Udaipur, three 
University Centres at Kozhikode, Nanded, and Tezpur, and four IUCAA Nodes for Astronomy and Astrophysics Development 
(INAAD) at colleges in Delhi, Gangtok, Pune, and Thodupuzha. Of the twenty eight meetings/workshops/schools organised by IUCAA 
during the year, twelve were at different colleges/universities across the country. Of these, six were organised by these centres. 
At present, IUCAA has been on the process of revamping these centres to utilize the facilities more effectively. The very extensive 
outreach work done by IUCAA members in the local community and through its regional centres continues to thrive.

The world-leading research at IUCAA, and at Indian universities through the network of IUCAA visiting associates, owes a great deal 
to the hard working and talented core and contractual staff at our institution. I wish to express my sincere gratitude to every one of them, 
and to our mentors, the Governing Board, with Dr. Srikumar Benerjee as the Chair, the Council, with Dr. Ved Prakash as the Chair.  
We sincerely acknowledge the help, advice and support from the University Grants Commission, and its officers and staff, in every 
sphere of our activities.

Somak Raychaudhury
Director
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Sukanta Bose

Neeraj  Gupta

Ajit  Kembhavi

Jayant V. Narlikar

Aseem  Paranjape

Tarun Souradeep

Excellence in Professional Service Award, College of Arts and Sciences, Washington State University, USA.

Science Lead, LIGO - India Project.

CSIRO Australia Chairman's Medal.

Appointed a Vice-President of the International Astronomical Union (IAU) for six years from August 2015.

Awarded D.Sc. (Honoris Causa) degree, Presidency University, Kolkata. 

Awarded Dr. Narendra Dabholkar Smruti Samajik Puraskar from Satara Nagar Parishad.

Awarded Swargiya Mohan Dharia Rashtranirrman Puraskar from Vanarai Foundation, Nagpur. 

Selected an Associate of the Indian Academy of Sciences, Bengaluru.

Elected the President of the Indian Association for General Relativity and Gravitation (IAGRG) for two year 
from March 2016.

RESEARCH  FELLOWSHIPS/GRANTS 

Arunima  Banerjee

Varun  Bhalerao

Dipankar  Bhattachraya

Sukanta Bose, Ajit Kembhavi, Sanjit Mitra, and Tarun Soueradeep 

Anuradha Gupta

Girjesh  Gupta

Neeraj Gupta

Ajit  Kembhavi

Sanjit Mitra

INSPIRE Faculty Fellowship, DST, New Delhi.

INSPIRE  Faculty Fellowship, DST, New Delhi.

AstroSat Science Support Cell Grant, ISRO, Bengaluru.

Gravitational Waves Data Centre Grant, Navajbai Ratan Tata Trust, Mumbai.

National Post-doctoral Fellowship, DST, SERB, New Delhi.

INSPIRE Faculty Fellowship, DST, New Delhi.

Start-up Research Grant, DST, New Delhi.

Research Grant, Indo-French, CFIPRA. 

Indo - South Africa Flagship Programme in Astronomy Grant, NRF, South Africa and  DST, New Delhi.

NKN - NIC Data Diverse Initiative in Astronomy Grant, New Delhi.

Science Toys for Education Grant, Sir Ratan Tata Trust, Mumbai.  
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T. Padmanabhan

Aseem Paranjape

A.N.  Ramaprakash

A.N. Ramaprakash and Durgesh  Tripathi

Durgesh Tripathi

J.C. Bose Fellowship, DST, New Delhi.

Ramanujan  Fellowship, DST, SERB, New Delhi.

Thirty Metre Telescope (TMT) Grant, DST, New Delhi.

Resurgent Caltech - IUCAA Collaboration Grant, Infosys Foundation, Bengaluru.

Devasthal Optical Telescope Integral Field Spectrograph (DOTIFS)  Grant,  Korean Institute of Advanced 
Studies, Seoul, South Korea.

Wide Area Linear Optical Polarimeter (WALOP) North Grant, Institute of Plasma Physics, Crete, Greece.

Wide Area Linear Optical Polarimeter (WALOP) South Grant, South African Astronomical Observatory, 
Cape Town.

CIRCE, MIRADAS, Detector Controllers Grant, University of Florida, USA. 

Large Binocular Telescope Interferometer Grant, University of Arizona, USA.

RSS - NIR on Southern African Large Telescope Grant, University of Wisconsin, USA.

3 D Polarization Mapping of High Galactic Latitude Sky Grant, Caltech, USA.

Solar Ultraviolet Imaging Telescope (SUIT) Grant, ISRO Satellite Centre, Bengaluru.

Max-Planck Partner Group Research Grant, Max-Planck Society, Germany, and DST, New Delhi.
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Marking a historic moment in science, gravitational waves were first detected on 

September 14, 2015 by both of the twin Laser Interferometer Gravitational-wave 

Observatory (LIGO) detectors, located in Livingston, Louisiana; and Hanford, 

Washington, USA.  The result was announced to the world on February 11, 2016 by the 

LIGO Science Collaboration (LSC), which involved a significant contribution from 

scientists in India. IUCAA hosted a synchronised press event on behalf of the  nationwide 

gravitational wave community on the evening of February 11 that carried on to a second 

session on the  morning of February 12, 2016. Top science journalists and media persons 

from all over the country attended these events. The major science news, together with the 

Indian contributions got wide coverage in the Indian news media, internet and television, 

including prime time TV coverage on the evening of February 11. The celebrations 

at IUCAA was graced by science luminaries, Anil Kakodkar, Jayant Narlikar, and 

chairperson of the IUCAA Governing Board, Srikumar Banerjee. Highlights of the two 

day celebration were,  the presence of C .V. Vishveshwara, whose early  prediction of 

black hole ring down made in 1971 was 

borne out in this discovery;  a hugely 

attended public talk on February 12 by 

Sanjeev Dhurandhar, IUCAA, an Indian 

pioneer in gravitational wave research; 

and most importantly, the dramatic 

revelation  by IUCAA director,  Somak 

Raychaudhury of the three well timed  

tweets from the Prime  Minister of India 

that hailed the  global science discovery, 

the Indian contribution and hinted at 

Union Cabinet approval for  LIGO-India 

in the near future.

THE DISCOVERY OF GRAVITATIONAL WAVES

Members of LIGO-India team met the Prime Minister prior to his departure to USA, where the LIGO-India MoU was signed.
(L to R) Tarun Souradeep, Dhiraj Bora, R. Chidambaram, Sekhar Basu, Narendra Modi, R D. Gupta, and Somak Raychaudhury
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The current Indian gravitational wave scientific community has 

arisen out of  research  programmes carried out over three 

decades. Notably, at IUCAA, the group led by Sanjeev 

Dhurandhar, who initiated and did foundational work on 

developing data-analysis techniques to detect these weak signals 

buried in the detector noise and led the solo Indian group in the 

LSC in the initial era of LIGO for a decade. Currently, the pan-

Indian participation in the LSC, under the umbrella of the Indian 

Initiative in Gravitational-wave Observations (IndIGO), 

involves sixty-one scientists from nine  institutions, namely: CMI 

Chennai, ICTS-TIFR Bengaluru, IISER-Kolkata, IISER-

Thiruvananthapuram, IIT Gandhinagar, IPR Gandhinagar, 

IUCAA Pune, RRCAT Indore, and TIFR Mumbai. Most members Signing of the LIGO-India MoU in USA on March 31,2016.

18

of  these GW science teams nation-wide attended the celebrations at IUCAA and had  an opportunity to interact with the  national 

media. The events was jointly organised and  managed by gravitaional wave researchers at IUCAA with great help from the IUCAA 

science outreach and the administration.
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The LIGO-India project will be jointly coordinated and executed by three 

premier Indian lead institutions: The Inter-University Centre for Astronomy 

and Astrophysics (IUCAA), Pune of the University Grants Commission, with 

DAE organisations, the Institute for Plasma Research (IPR), Gandhinagar; and 

the Raja Ramanna Centre for Advanced Technology (RRCAT), Indore. LIGO-

India  will be jointly funded by the Department of Atomic Energy (DAE) and 

the Department of Science and Technology (DST). IUCAA, the  key science 

stakeholder of LIGO-India will be responsible for  the science teams, human 

resources development, data acquisition and scientific data computation. 

Under an MoU, IUCAA would continue to extend logistic support to the 

IndIGO consortium of researchers in this field spread over a dozen premier 

institutions, namely,  the IITs at Gandhinagar, Madras (Chennai), and Kanpur; 

IISERs at Thiruvananthapuram, Kolkata and Pune; Chennai Mathematical 

Institute; ICTS Center of TIFR, Bengaluru; and the University of Delhi. 

Besides the grand promise of launching  a new field of  gravitational wave 

astronomy, LIGO-India will be a premier and frontier science experiment. 

It will involve laser, optics, vacuum and control system  technologies at cutting 

edge of global capabilities and bring together the best in fundamental science 

and high end technology available in Indian national research laboratories, 

IITs, IISERs and Universities. IUCAA welcomes wide participation in this 

frontier science endeavour from universities and institutions nationwide.

CELEBRATING THE DISCOVERY OF  GRAVITATIONAL WAVES

The discovery of gravitational wave paves the road 

to the possibility of observing our universe if one 

can locate their source  with an additional detectors 

placed in India, far from the LIGO detectors, 

forming one or more large triangles. The global 

science community is unanimous that the key to the 

future of gravitational wave science, beyond the 

discovery phase launched with the announcement 

on February 11, 2016, lies with the LIGO-India 

observatory.

The Union Cabinet of India has granted ̀ in principle' 

approval on February 17, 2016 to the LIGO-India 

mega science proposal. LIGO-India will establish a 

state-of-the-art gravitational wave Advanced LIGO 

detector on the Indian soil in collaboration with 

LIGO Laboratory, led by Caltech and MIT, USA. 

This was rapidly followed up by the signing of an 

MoU between the National Science Foundation, 

USA and the Department of Atomic Energy and 

Department of Science and Technology of India on 

March 31, 2016 in the USA in the presence of the 

Prime Minister of India. These steps make an 

emphatic statement of the Indian government's 

commitment to the rising aspirations of the Indian 

science to make a far-reaching impact in the global 

arena of science and technology, and to provide 

opportunity to the country's youth to proudly look 

forward to careers in international-level science 

research within the country.

The observed signal was created by two massive black holes merging together in a galaxy 
1.3 billion light years away. The masses of the black holes are 36 and 29 times 

the mass of the Sun. Black holes are so high in density that these massive black holes are 
actually even smaller than earth. The two merging black holes and the resulting 

bigger black holes are shown in approximate scale in the above image.
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and high end technology available in Indian national research laboratories, 

IITs, IISERs and Universities. IUCAA welcomes wide participation in this 

frontier science endeavour from universities and institutions nationwide.

CELEBRATING THE DISCOVERY OF  GRAVITATIONAL WAVES

The discovery of gravitational wave paves the road 

to the possibility of observing our universe if one 

can locate their source  with an additional detectors 

placed in India, far from the LIGO detectors, 

forming one or more large triangles. The global 

science community is unanimous that the key to the 

future of gravitational wave science, beyond the 

discovery phase launched with the announcement 

on February 11, 2016, lies with the LIGO-India 

observatory.

The Union Cabinet of India has granted ̀ in principle' 

approval on February 17, 2016 to the LIGO-India 

mega science proposal. LIGO-India will establish a 

state-of-the-art gravitational wave Advanced LIGO 

detector on the Indian soil in collaboration with 

LIGO Laboratory, led by Caltech and MIT, USA. 

This was rapidly followed up by the signing of an 

MoU between the National Science Foundation, 

USA and the Department of Atomic Energy and 

Department of Science and Technology of India on 

March 31, 2016 in the USA in the presence of the 

Prime Minister of India. These steps make an 

emphatic statement of the Indian government's 

commitment to the rising aspirations of the Indian 

science to make a far-reaching impact in the global 

arena of science and technology, and to provide 

opportunity to the country's youth to proudly look 

forward to careers in international-level science 

research within the country.

The observed signal was created by two massive black holes merging together in a galaxy 
1.3 billion light years away. The masses of the black holes are 36 and 29 times 

the mass of the Sun. Black holes are so high in density that these massive black holes are 
actually even smaller than earth. The two merging black holes and the resulting 

bigger black holes are shown in approximate scale in the above image.
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Shri Anil Shirole, Member of Parliament, Pune visited IUCAA 
on February 21, 2016 to felicitate the scientists engaged in 
gravitational wave research. He also has extended his full 
support to IUCAA in its endavour to set up LIGO-India.

CONGRATULATIONS !!!

DETECTION OF GRAVITATIONAL WAVES AWARDED THE MILNER'S SPECIAL BREAKTHROUGH PRIZE IN 
FUNDAMENTAL   PHYSICS

For the detection of Gravitational Waves (Published in Physical Review Letters, 116, 061102, February 11, 2016), opening new 
horizons in Astronomy and Physics, the special Breakthrough Prize in Fundamental Physics  has been awarded. The Breakthrough 
Prizes in Fundamental Physics are funded by the Milner Global Foundation.  The US $ 3 million award will be shared between two 
groups of laureates:  The three founders of the Laser Interferometer Gravitational-Waves Observatory (LIGO), will each equally share 
US $ 1 million, and 1,012 contributors to the experiment will each equally share US $ 2 million.

The 3 founders of the LIGO are: Ronald W.P. Drever (Caltech), Kip S. Thorne (Caltech), and Rainer Weiss (MIT) USA. Among the 
1,012 contributors, 8 are present members of IUCAA, 6 are former members, and among these are 2 visiting associates of  IUCAA. 
Also, there are 2, who were long term  project student/post-doctoral fellow in IUCAA. They are:

Anirban Ain Arunava Mukherjee Rajesh K. Nayak
Sukanta Bose Archana Pai Anand S. Sengupta
Sanjeev Dhurandhar Jayanti Prasad
Sharad Gaonkar B.S. Sathyaprakash
Anuradha Gupta Swetha Bhagwat
Sanjit Mitra Soma  Mukherjee
Nikhil Mukund
Tarun Souradeep 

The laureates will be recognized at a ceremony in the Fall of 2016, where the annual Breakthrough Prizes in Fundamental Physics 
(including the special prize) will be presented.  The Prime Minister of India, Shri Narendra Modi has congratulated the Indian 
contributors through Social Media.

The entire team has also been awarded the Gruber Cosmology Prize for 2016.  The monetary award of US $ 0.5 million will go to the 
three founders, but the entire team of contributors has been recognised in the award.

Present Members Former Members Former  Members and  Visiting Associates 

Former Project Student/ Post-Doctoral Fellow

ANURADHA 
GUPTA

SHARAD 
GAONKAR

SANJEEV 
DHURANDHAR

SUKANATA BOSEANIRBAN AIN SANJIT MITRA
NIKHIL 

MUKUND
TARUN

SOURADEEP

ARUNAVA 
MUKHERJEE

ARCHANA PAI
B.S. 

SATHYAPRAKASH
JAYANTI 
PRASAD

SWETHA 
BHAGWAT

ANAND  S.
SENGUPTA

RAJESH  K.
NAYAK

SOMA
MUKHERJEE
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IUCAA Events

April 20  - May 1
Training Programme  in Astronomy 
for African Scientists

April 20  - May 20
School Students' Summer Programme 
and Astronomy Camp

April 29  - May 1
Workshop on Gravitational Waves / Boot Camp

May 4 - June 5
Refresher Course in Astronomy and Astrophysics
(for college and University Students)
Cooridinator: Aseem Paranjape
 
May 4 - June 19
Vacation Student's Programme
Cooridinator: R. Srianand

September 21 - 26
Cloudy Workshop
Coordinator: Gulab Dewangan

October 26 - 29
IRIS (Interface Region Imaging Spectrometer) 
Data Analysis Workshop
Coordinators: Durgesh Tripathi and Girijesh Gupta

November  05 - 10
Mini Workshop on AstroSat CZTI

November 23 - 28
Indo-French Astronomy School 
for Optical Spectroscopy 
Coordinators: Ranjan Gupta, Philippe Prugniel 
and Mamta Pommier

December 15 - 24
IUCAA-NCRA Radio Astronomy Winter School 
Coordinators:  Neeraj Gupta (IUCAA) 
and Subhashis Roy (NCRA)

2015 2016

January 18
UK - India Educational Research Initiative Meeting 
on AstroSat

January 28 - 30
Workshop on Best Practice in Astro-Statistics
Coordinator: Ranjan Gupta and H.P. Singh

January 28 - 29
Indo-Korean Workshop on Gravitational Waves 
Coordinator: Sukanta Bose
 
February 1 - 12
School and Workshop on Large Scale Structure:
From Galaxies to the Cosmic Web
Coordinator : Aseem  Paranjape

February 11 - 12
Celebrating the Discovery of Gravitational Waves

February  29 - March 3
Meeting of International Astronomical Consortium 
for High Energy Calibration (IACHEC)
Coordinator: Dipankar Bhattacharya
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Events Outside IUCAA

October 26 - 28
North East Meet of Astronomers 2015
at Tezpur University
Cooordinators:  Rupjyoti Gogoi and Amit Pathak

December 2 - 6
Workshop on Novae and Accreting Binaries : 
A Multi-Wavelength Study
at CBS, Mumbai
Coordinators:  Ranjeev Misra and Gargi Shaw

December 8 - 11
Workshop on Astronomy with Small Telescopes
at SRTM University, Nanded
Coordinator:  M.K. Patil

December 10 - 12
Workshop on General Relativity at its Centennial
at CTP, Jamia Millia Islamia, New Delhi
Coordinators:  Sukanta Bose and Sanjan Jhingan
 

2015 2016

January 4 - 5
Workshop on Electromagnetic Light Scattering as a 
tool in Astronomy and Astrophysics
at M.K. Bhavnagar University, Gujarat
Coordinators:  Ranjan Gupta and S.P. Bhatnagar

February 29 - March 12
School on Gravitational and Astroparticle Physics
at Central University of Himachal Pradesh (CUHP), 
Dharamshala
Coordinators: Tarun Souradeep and B.C. Chauhan

November 23 - 28
Winter School on General Relativity and its 
Applications
at IRC, North Bengal University, Siliguri
Coordinators:  Ranjeev Misra,  B.C. Paul and Sanjan. 
Jhingan,

November 25 - 27
Workshop on Multiwavelength Astronomy and 
Astrophysics 
at Providence Women's College, Kozhikode 
(in collaboration with IRC, CUSAT, Kochi)

December 28 - January 1
National School on Gravitational Waves
at CUSAT, Kochi
Coordinators: Sanjit Mitra and V.C. Kuriakose 

IUCAA Resource Centre Events

July 9 - 11
Advanced Workshop on Time Domain 
Astronomy and Cosmology 
at  C.M.S. College, Kottayam, Kerala
Coordinators: Ninan Sajeeth Phillip, Joe Jacob and 
Ranjeev Misra

August 24 - 26
School on Gravitation and Cosmology
at CUSAT, Kochi
Coordinators:  V. C.  Kuriakose and Aseem  Paranjape   

September  10 - 12
Regional Meeting on Trends and Challenges in 
Astronomy and Astrophysics 
at Calcutta University
Coordinators: Asis Chatopadhyay and Ranjeev Misra

2015

2016

February 28
National Science Day

IUCAA Annual Events

December 29
Foundation day

2015
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Fred Hoyle's manifold contributions: A personal view, Institute of Astronomy, Cambridge, U.K., October 8, 2015. 
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Some outstanding issues in astronomy, Dibrugarh University, November 2, 2015. 
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FACILITIES  AT  IUCAA

THE ASTROSAT

India's astronomy satellite, AstroSat was launched on September 28, 2015 from Satish Dhawan Space Centre, Sriharikota.  This marked 

the culmination of many years of effort of several scientific institutions in India, including IUCAA. AstroSat is built to observe the sky 

simultaneously in a wide range of electromagnetic spectrum, using five major science payloads on board: Cadmium Zinc Telluride 

Imager (CZTI), Ultra Violet Imaging Telescope (UVIT), Large Area X-ray Proportional Counter (LAXPC), Soft X-ray Telescope 

(SXT), and Scanning Sky Monitor (SSM).  

Scientists at IUCAA have been involved in many aspects of the AstroSat mission. Shyam N. Tandon of IUCAA has led the construction 

of the UVIT.  A team led by Dipankar Bhattacharya has set up the Payload Operation Centre of the CZTI at IUCAA, and has been 

running it since. He has also been involved in several other activities of mission planning and operations, as well as in the development 

of data analysis algorithms and software for CZTI and SSM. Gulab C. Dewangan has led the development, maintenance and 

enhancement of the AstroSat Proposal Processing System software package, which has become an indispensable cornerstone of 

AstroSat mission operations. He has also contributed to the data analysis software of the SXT.  Ranjeev Misra and Mayukh Pahari have 

made valuable contributions to the data analysis activity of the LAXPC.  R. Srianand and Kanak Saha have helped to plan and carry out 

observations with the UVIT.

Fig. 1: A view of the AstroSat launch

The Payload Operations Centre for the Cadmium Zinc Telluride Imager was established at 

IUCAA through a MoU with TIFR, Mumbai, the PI institution.  The responsibility of the 

POC is to monitor and manage the health of the payload and process the raw data received 

from the payload into scientifically useful products.  These activities are to be carried out 

on a continuous basis through the entire life of the mission.  

In the months leading to the launch of POC witnessed intense activity, obtaining and 

processing ground calibration data of the payload in preparation for post-launch data 

analysis tasks.  Each of the sixteen thousand pixels of the detector was individually 

calibrated at multiple temperatures and multiple incident energies, and detailed response 

profile was compiled for each of them. These responses were then integrated into the data 

pipeline software developed for generating science products.  

CADMIUM ZINC TELLURIDE IMAGER (CZTI) PAYLOAD OPERATIONS CENTRE (POC)

Fig. 2: The fully assembled CZT Imager payload



After launch, the CZTI was the first science payload to be 

switched on.  Following a few days of configuration, 

stabilization and tests, astronomical observations were initiated 

on October 6, 2015, starting with that of the Crab Nebula and its 

pulsar.  The first light observation of AstroSat was thus obtained 

by the CZTI.  The data were processed at the POC and the first 

light image was generated (shown below).

Observations carried out over the first six months of the mission 

were devoted to in-flight calibration of the mission and its 

payloads. From CZTI observations, timing analysis of the Crab 

Pulsar, which is a fast spinning neutron star embedded within 

the Crab Nebula, was carried out.  The pulsar was detected 

strongly and its spin rate was determined accurately enough to 

detect with very high significance in its spin-down (lengthening 

of spin period) by as little as 18 nano-second in the course of one 

day.  

Fig. 3: The first light image of the CZTI and AstroSat:
 Crab Nebula, October 6, 2015

Serendipitously, within a few hours of the start of operation, the 

CZTI detected a Gamma Ray Burst, GRB151006A.  GRBs are 

the most intense outbursts of high energy emission in the 

universe, and they signal the birth of black holes.  The CZTI  has 

proved to be very capable in the detection of these events, from 

practically anywhere in the sky.  GRB151006A occurred nearly 

60 deg away from the main field of view.  Till the end of March 

2016, almost 20 GRBs has been recorded in the CZTI, of which 

only one, GRB160325A, occurred within the main field of view 

of the instrument.  In addition, CZTI has the capability to detect 

hard X-ray polarization of bright sources via spatial distribution 

of Compton scattered double events in the detector. 

GRB151006A, and later GRB160131A have showed evidence 

of strong linear polarization of order 40 - 60 % in the CZTI 

Compton band of 100 – 250 keV. Further analysis of this is in 

progress.

Fig. 4: The pulse profile of the Crab Pulsar observed with the AstroSat CZTI

Ever since the first day of operation, the CZTI POC has been 

routinely receiving data from the Indian Space Science Data 

Centre (ISSDC), Bengaluru, after every download pass. 

Initially, the received data volume was nearly an order of 

magnitude larger than expected, as the background events due 

to charged particle interactions turned out to be much more 

numerous than anticipated.  In February 2016, the on-board 

processor of the CZTI was re-programmed to recognise and 

filter these additional events.  Since then, the rate of raw data 

received is about 5 GB/day, in ~15 orbits.   A robust and 

automated analysis pipeline has been developed and deployed 

at the POC, which converts this raw data to science products that 

are sent back to the ISSDC.  Analysis of this data is also being 

carried out to continuously monitor the health of the payload, as 

Fig. 5: The first Gamma Ray Burst detected by the AstroSat CZTI
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well as to track changes in calibration, if any.  In addition, a 

regular search for GRB detections is being performed on the 

data.

UVIT was designed to make images with a resolution of < 1.8", 

simultaneously in three channels: Far Ultraviolet (1300 - 1800 

A), Near Ultraviolet (2000 - 3000 A), and Visible (3200 - 5500 

A); the total field of view is ~ 28'. It was developed through a 

collaboration of  several Indian institutions: IIA, ISRO, 

IUCAA, and TIFR, and Canadian Space Agency. UVIT is 

performing well in the orbit, and is expected to produce a large 

volume of excellent astronomical results over its life of 5 years. 

A quick view of its performance in the orbit is presented below.

ULTRA VIOLET IMAGING TELESCOPE 

(UVIT)

Fig. 6: UVIT on vibration test bed before launch

In order to minimise any possible contaminations from the other 

payloads, etc. on the satellite, the doors of UVIT were only 

opened 2 months after the launch. After openings of the doors, 

observations were made for 4 months for calibrations. Results 

of the calibrations show a high performance. Some key  

indicators of the performance are: (a) Sensitivity in 1300 - 1800 

A is ~ 80 % of what was predicted, i.e., instrumental zero-point 

is AB-mag. 18.08 (this gives one detected photon per second), 

(b) The point spread function gives full width at half maximum 

of < 1.6”, (c) The background in 1300 - 1800 A for dark fields is 

~ AB mag. 26 for 10 square arcsecond solid angle, and (d) Mean 

relative astro-metric accuracy within the field for the Near 

Ultraviolet detector is found to be < 0.5”, which suggests bright 

prospects for deep imaging in which coincidences are to be 

found with objects seen in other images, e.g., images from 

ground based observations.

Figure 7 illustrates the spatial resolution of UVIT in Near 

Ultraviolet. For comparison, image of the same source by Galex  

(a satellite devoted to imaging in ultraviolet with a wide field of 

1.2 deg.) is also shown in Figure 8. The much higher (by ~ 3) 

spatial resolution of the UVIT-image is apparent. 

Fig. 7: Image of galaxy NGC2336 taken with Galex in Near Ultraviolet
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Science observations have just started with UVIT and there are 

bright prospects for exciting results on a large variety of objects, 

from individual stars to clusters of galaxies in sizes, including 

multi-wavelength observations of temporal variations in 

coordination with the X-ray telescopes on Astro Sat.

The primary objective of this instrument is to study the 

variability of X-ray binaries. X-ray binaries consist of a normal 

star and a compact object such as a neutron star or black hole, 

and matter from the normal star accretes on to the compact 

object giving out copious amount of X-ray. They are variable in 

a wide range of time-scales, and this variability, especially the 

rapid one, provides important clues on the behaviour of matter 

in strong gravity, where spacetime is curved  according to  

Einstein's General Theory of Relativity.  Like the earlier US 

satellite, the Rossi X-ray Timing Explorer (RXTE), which has 

been de-commissioned now,  LAXPC is the only instrument 

which can measure the variability of X-ray binaries in milli-

second time-scales. More importantly, the larger effective area 

of LAXPC at high X-ray energies compared to RXTE is 

expected to provide an unprecedented view of the high energy 

X-ray variability of these sources. 

LARGE AREA X-RAY PROPORTIONAL 

COUNTER (LAXPC)

Fig. 8: Image of galaxy NGC2336 taken with Galex in Near Ultraviolet

However, quantifying such rapid variability from the data is a 

daunting task, where several instrumental effects have to be 

taken into account. Moreover, such analysis which involves a 

large number of Fourier transforms to be undertaken, requires 

efficient software that can reveal intrinsic features of the data. 

Ranjeev Misra and Mayukh Pahari are members of the LAXPC 

science team and have been working on writing such computer 

codes, which consider correctly all the instrumental effects in an 

efficient manner.  They have developed and tested codes which 

can generate the power spectrum for a wide range of 

frequencies, correlate the photon arrival times between 

different energy bands, hence measuring time-delays between 

them, which may be as short as tens of micro-seconds and 

provide information about the spectrum as a function of the 

variable flux level. For example, the electronics of the LAXPC 

has a deadtime of around 50 micro-seconds, which means that 

after an X-ray photon is detected, the system does not register 

any other photon during the deadtime. This causes spurious 

effects which have to be understood before real signals can be 

deciphered. For the power spectrum which is a measure of 

variability at different time-scales, deadtime effect can change 

the expected variation due to Poisson (or photon counting) 

fluctuations.  Figure 9 shows the power spectrum computed for 

a X-ray binary observed by LAXPC using software developed 

at IUCAA. This source is not supposed to show significant high 

frequency variability and the variation is only due to Poisson 

noise, affected by deadtime. As shown in the figure, the 

modelled deadtime effect (blue dotted line) matches well with 

power spectrum obtained, giving confidence that LAXPC can 

indeed observe milli-second or shorter time scale variability, 

and hence will be a more advanced successor of the RXTE 

legacy.

Fig. 9: Power density spectrum of intensity fluctuations 
from an X-ray binary observed by LAXPC
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AstroSat is a multi-wavelength astrophysics observatory for a 

large scientific community.  Effective operation of a space 

observatory such as AstroSat leading to major scientific 

advancement is a complex process.  The five payloads onboard 

AstroSat have different scientific capabilities and technical 

constraints. The peer-reviewed, scientific proposal-driven 

operation of AstroSat is intricate and challenging. To facilitate 

the proposal-driven operation of the AstroSat mission, a web-

based proposal processing software known as the “AstroSat 

Proposal Processing System (APPS)” has been designed and 

developed by IUCAA in collaboration with Persistent Systems 

Limited (PSL), Pune.  APPS is available to the scientific 

community for preparation and submission of AstroSat 

proposals and to the mission operation to extract the proposals 

database for scheduling of observation and command 

generation to perform the actual observations. The role of APPS 

in the proposal-driven operation of AstroSat mission is depicted 

in Figure 10.

ASTROSAT PROPOSAL PROCESSING SYSTEM (APPS)

APPS assists scientists in proposal preparation, submission, 
scientific and technical review and selection process. APPS is a 
web-based tool which caters to different types of users 
including the general or guest observers, Payload Operation 
Centre team members, payload scientists and proposal 
reviewers. APPS can validate submitted proposals including 
syntax checking, parameter ranges and proposal completeness, 
thus allowing proposers to detect errors. APPS provides a 
complete and flexible interface for the users to specify 
instrument configurations appropriate to their science 
requirements. APPS also allows proposers to revise proposals 
with changes in requested observing time, number of targets or 
instrument configuration as per recommendations of the 
technical and/or scientific peer-review processes. This is 
designed to maximize the scientific output ensuring effective 
operation of the mission. APPS also extracts important proposal 
information including the instrument configuration, which is 
used for mission planning and scheduling of observations. 
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APPS is currently deployed at Indian Space Science Data 

Centre (ISSDC), ISRO, Bengaluru. While the software is made 

available from ISSDC, IUCAA has been providing 

administrative, operational, maintenance and enhancement 

support continuously. IUCAA also plays a key role in providing 

support to the user community in proposal preparation and 

submission using APPS.

APPS has been successfully used  for proposal preparation, 

submission and selection  for observations in the performance 

verification (PV)  and the guaranteed time (GT) phase in the 

first year of  AstroSat mission. During this period, IUCAA has 

played crucial  role in quick addition of new features as per

the requirement, documentation, bug fixing and feature 

enhancement. IUCAA has also provided time-critical support to 

administrative activities including proposal cycle creation, 

setting instrument configuration, handling proposal review 

during the GT cycle and revision  of proposals, verifying and 

fixing issues with the mission control and proposals database 

(MCAP), which is used for mission planning, scheduling of 

observation and command generation. IUCAA has also 

provided support to the proposers from instrument teams for 

submission of PV and GT proposals. 
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Fig. 11: Schematic representation of APPS software.

An overview of the APPS architecture along with the flow of 
various kinds of information into and out of the APPS can be 
seen in the following flow diagram shown in Figure 11. 



ASTROSAT TIME ALLOCATION 

COMMITTEE (ATAC)

The AstroSat Time Allocation Committee (ATAC) has been set 

up by ISRO to review the AstroSat GT and AO proposals. With 

the involvement in the development and maintenance of APPS 

software and two members of IUCAA faculty as members of 

ATAC, IUCAA plays a significant role in the review, revision, 

selection process and interfaces with the mission operation team 

at ISRO to ensure smooth flow of proposals data from APPS to 

the mission operation in the form of Mission Control and 

Proposals database (MCAP), which is then used for scheduling 

of observations and command generation for actual 

observations.

The IUCAA Computing Facility strives to equip itself with the 

state-of-the-art computing hardware and to provide technology 

rich mobile work space  for IUCAA members, associates and 

visitors. It also offers an array of specialized High Performance 

Computing (HPC) environments to academic community for 

their research.

The hardware and devices currently managed by the computing 

facility include 300 servers and desktops, 70 laptop computers, 

60 printers and scanners, two large High Performance 

Computing systems and over a PetaByte of storage, in addition 

to diverse equipments deployed for an extensive, high 

throughput wired and wireless campus-wide network.  The 

number of registered users of these facilities is over 170, and e-

mail accounts served by the computing facility amount to nearly 

500.

In the year 2015-16, the main thrust was given to (i) Creating an 

exclusive High Througput Computing (HTC) of 40 TF 

environment, and (ii) Expanding the  Data Centre infrastructure 

to accommodate the  HTC for the Gravitational Wave group. 

In August 2015, the email addresses of IUCAA staff members 

were migrated to IUCAA owned domain iucaa.in from ERNET 

owned domain iucaa.ernet.in, thus withdrawing its  dependency 

on the ISP (Internet Service Provider) ERNET. Similar 

migration of email addresses for Visiting Associates of IUCAA 

COMPUTING FACILITY

from associates.iucaa.ernet.in to associates.iucaa.in, too was 

scheduled for a later date.

IUCAA had been utilizing the National Knowledge Network 

(NKN) as the primary ISP and ERNET (Educational and 

Research NETwork) as the secondary ISP till September 2015 

for their internet usage.  The WAN link bandwidth provided by 

NKN and ERNET amounted to 1 Gbps and 20 Mbps 

respectively. These two independent link paths were configured 

to provide redundancy and robustness to the WAN connectivity. 

When the ERNET link  started to ride over NKN,  this 

redundancy was lost. Therefore, an alternative ISP TATA 

Communication was identified to offer a 50 Mbps link, which 

has been deployed for use by IUCAA since October 2015.  

The Computer Centre continues to impart technical support to 

visitors, project students, IUCAA associates as well as visitors 

from the universities and institutions within India and abroad. 

The Computing Facility employs 8 personnel, who carry out the 

day-to-day functions that include:

1. Architecting overall IT solution/technologies required for 

IUCAA, and present it to Computer Users' committee for 

their consensus. 

2. Framing policy documents and finalizing them in 

consultation with the Computer Users' committee 

members. 

3. Drawing up specification for the RFP (Request for 

Proposal) tender document for IUCAA IT requirement to 

be purchased and oversee all purchase related procedure 

and follow up. 

4. Maintenance of IT hardware in the campus including

servers, desktops, mobile computing equipment, printers, 
etc.

 
5. Maintaining Zimbra email servers and their day-to-day 

administration.

6. Configuration and maintenance of mirror sites hosted at 

IUCAA.
 
7. Configuration and management of data backups.

8. Design, management and administration of network 

topology and firewall rules. 
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9. Administration of Ruckus wireless network covering the 

office as well as residential campus. 

10. Configuration of WiFi support to devices such as laptops, 

mobile devices for end users 

11. Day to day administration of VmWare infrastructure and 

various servers catering to Administration such as AD, etc. 

12. Maintenance of Video Conferencing equipment and end 

user support. 

13. Comprehensive inventory management and tracking. 

14. Procurement of SSL certificates and software for all the 

relevant web servers at IUCAA. 

15. Management and software development for iOAS 

(integrated Office Automation System), Tally, and TDS 

pack.

16. Designing web portals for various online applications.

17. End user service support to Administrative Staff, 

Academic Members, Visitors and Associates. 

18. Infrastructure, management and coding support to IT 

intensive projects such as Virtual Observatory, AstroSat, 

LIGO, etc.

19. Procurement, installation and periodic up gradation of 

mathematical software, such as Matlab, IDL, Mathematica, 
meant for general IUCAA users and cluster users. 

20. Hardware maintenance and General  System 

Administration of clusters in IUCAA in co-ordination with 

OEM.
 
21. Assisting Estate Department with Data Centre 

management.

HIGH PERFORMANCE  COMPUTING

The High Performance Computing Facility houses some of the major IT assets of IUCAA.  During 2015-16, two old cluster computing 

systems, “Cetus” and “Pleiades”, were de-commissioned and the HPC services were consolidated into the new 1504-core 30 Teraflop 

Staff of the Computing Facility at IUCAA Data Centre. The High Performance Computing clusters are seen in the background. 
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IUCAA High Performance Computing clusters Perseus (left two racks) and Sarathi
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HPC system “Perseus”, which also has a 750 Terabyte storage attached to it.  One-third of this HPC has been configured into a Condor-

based High Throughput Computing system dedicated to Gravitational Wave data analysis. The remaining has been available for general 

use with LSF (Load Sharing Facility) as the job scheduler.  This 1024-core partition of the HPC was utilized by more than 25 high 

volume users from IUCAA and various Indian universities, running applications for Molecular Scattering, Molecular Dynamics, 

Stellar Dynamics, Gravitational N-body Simulations, Cosmic Microwave Backgound Evolution, Fluid Mechanics, Magneto-

hydrodynamics, Plasma Physics and the analysis of diverse astronomical data.  One major data analysis application has been to 

generate complete optical light curves of 350 million astronomical sources observed in the Catalina Real-time Transient Survey 

(CRTS), by going through the entire repository of images collected over the years. 

In March 2016, a new High Throughput Computing cluster named “Sarathi” has been acquired and installed for the exclusive purpose 

of Gravitational Wave data analysis.  This cluster, with 2520 CPU cores, has a peak CPU computing capacity of 90 Teraflops.  Further, 

10 Tesla K40 cards in this system provide an additional 45 Teraflops of GPU computing power. The total storage capacity attached to 

this system is over 300 Terabytes. To support the power and cooling requirements of this cluster,  80 KVA of additional UPS capacity 

and a 28 TR chiller was added to IUCAA's existing Data Centre infrastructure. 



Chiller plant assembly for IUCAA Data Centre

Power conditioning room for IUCAA Data Centre with UPS, battery banks and control panels
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THE  SOUTHERN  AFRICAN  LARGE  TELESCOPE

The Southern African Large Telescope (SALT) is the largest single optical telescope in the southern hemisphere, and amongst the 

largest in the world. It has a hexagonal primary mirror array 11 m across, comprising 91 individual 1 m hexagonal mirrors. It is the non-

identical twin of the Hobby - Eberly Telescope (HET), located at McDonald Observatory, Texas, USA. HET and SALT represent a 

completely new paradigm in the design of optical telescopes. 

SALT is owned by the SALT Foundation, a private company registered in South Africa. The shareholders of this company include 

universities, institutions and science funding agencies from Africa, India, Europe, New Zealand and North America. The South African 

National Research Foundation is the major shareholder with  ~1/3 stake. Other large shareholders are Dartmouth College, University of 

Wisconsin-Madison, Rutgers University (all in USA), and Nicolaus Copernicus Astronomical Centre of the Polish Academy of 

Sciences. Smaller shareholders include the American Museum 

of Natural History (USA), Inter-University Centre for 

Astronomy and Astrophysics (India), University of Canterbury 

(New Zealand),  University of North Carolina (USA), 

University of  Gottingen (Germany), and the UK SALT 

Consortium, the latter representing the Universities of Central 

Lancashire, Keele, Nottingham and Southampton, and the Open 

University, and the Armagh Observatory. The size of the 

shareholding of each partner determines the access to use the 

telescope. IUCAA share amounts to about 6.5% of the total 

distributed share. For the past year, this corresponds to an 

observing time of 600 ks (~ 21 nights). 

The time allocation in IUCAA is done through a committee, 

consists of R. Srianand (Chair), Dipankar Bhattacharya and A. 

N. Ramaprakash. Typically, IUCAA time of the SALT is over 

subscribed by 1.2 to 1.5 times. This means all the available 

observing time is well utilised.

IUCAA  GIRAWALI  OBSERVATORY

The 2m optical telescope at IUCAA Girawali Observatory 

(IGO) is currently undergoing refurbishment to upgrade its 

hardware and software,  which requires a total revamp, and the 

process to get this completed is initiated with the industrial 

vendors. Attempts are also made to install an Adaptive Optics 

module in near future to obtain limited observations.  In 

addition, to the existing IFOCS instrument, a side port Fabry-

Perot imaging spectrograph fabrication is also underway.

An additional small building has been completed adjacent to the present service building of IGO. It is planned to place 2 small 

automated telescopes (upto 0.5meter) for ground based optical follow-ups of various transient events. This new building has a provision 

for one night observer's stay and an additional guest room and office space etc. A view of this new building is attached
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About 45% of IUCAA observing time has been utilised for target selection for the upcoming MeerKAT Absorption Line Survey 

(MALS) (PIs: Neeraj Gupta and R. Srianand, both from IUCAA).   The MALS is one of the ten large surveys to be carried out with the 

MeerKAT Radio Telescope in South Africa. The main objective is to carry out a sensitive blind search for HI 21 cm and OH absorption 

lines, and trace the evolution of cold atomic and molecular gas in galaxies at z < 1.5. A dust-unbiased sample of bright (> 200 mJy at 1 

GHz) radio loud quasars (RLQs) at z > 1.5 is required to achieve this, and build a comprehensive picture of high-z interstellar medium 

and its relationship with the ongoing star formation in the host galaxies. Researchers from IUCAA (Co-Is: Dipankar Bhattacharya, 

Rajeshwari Dutta, Tanvir Hussain and Ajit Kembhavi), with those at institutes in South Africa and Rutgers, have been carrying out an 

ambitious spectroscopic campaign at optical wavelengths with SALT to build the first, large, purely infra-red selected sample of RLQs 

at z > 1.5, that will be well-suited for MALS, and also address various fundamental issues related to the initial phases of AGN evolution. 

As part of this campaign, the team has been observing a sample 300 RLQs. The sample is purely selected on the basis of WISE IR 

colours, i.e., dust unbiased. To date, they have observed about 150 high-z  new RLQs.

The scientific programmes carried out using SALT during the period includes: (a) Eccentricity and orbit of 4U1700-37 by Varun 

Bhalerao, (b) Long exposure fast photometry of LMXB pulsar 4U1626-67 by Dipankar Bhattacharya, (c) Fuelling and feedback in the 

vicinity of black holes by Arunima Banerjee, (d) Variability of CaII K and NaI D lines in the direction of Vela Supernova Remnant by 

Ranjan Gupta, (e) Investigating the CIV BAL emergence/disappearance phenomena in a sample of BAL QSOs by R. Srianand,  (f) 

Probing the host galaxies of ultra-strong MgII absorption line systems by Rajeshwari Dutta, and (g) High resolution spectroscopy to 

resolve outflows due to large accretion in FUOrs (Part 1) by Ninan Sajeeth Philip (Visiting Associate of IUCAA from St. Thomas 

College, Kozhencherri, Kerala). Typically 70 - 80% of the requested data through queue-scheduling have been delivered.  Most of the 

programmes use the long-slit spectroscopic capabilities of Robert-Stobie spectrograph and high speed photometric mode of 

SALTICAM. Two programmes also used the recently commissioned high resolution spectrograph.

During the period under review, the library added 101 books, 

473 ebooks, taking the total collection to 26023. The library 

subscribes in print and online to 126 journals and additionally, 

receives access to approximately 3678 online journals courtesy 

INFLIBNET through the UGC-INFONET program comprising  

e-journals published by Institute of Physics (46), American 

Physical Society (13), Springer Link (1452), American Institute 

of Physics (19), Emerald/Emerald Publishing (30 titles), Taylor 

and Francis (1079) and Science Direct (1036) with three 

databases : Web of Science, ISID, and JCCC.

The details of various activities undertaken by the library during 

this period are described below.

1. The IUCAA library acquired Springer e-book collection in 

Physics and Astronomy for the copyright year 2015. 

Acquired 93 ebooks published by Elsevier.  

 

2. The library received and fulfilled 335 full-text article 

requests from 180 academics (including students) through 

email/post/personal visits and interlibrary loan requests.

LIBRARY

3. Full-text access to the presentations delivered during 

various schools and conferences held in the institute, 

posters displayed during the National Science Day, 

IUCAA Academic calendar, faculty research papers, 

newspaper clippings and IUCAA Preprints are available 

through the IUCAA Institutional Repository using DSpace 

latest version with new upgraded server accessible at  

(http://repository.iucaa.in:8080/jspui/).

4. Access to recorded lectures delivered by Professor 

T. Padmanabhan, Leelavati lecture series and 

the IUCAA Foundation Day lecture is available 

through IUCAA Library YouTube Channel - 

(https://www.youtube.com/user/iucaalib)
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RADIO PHYSICS  LABORATORY

Radio Physics Lab (RPL) is active in experimental areas in astronomy, physics and engineering. Our aim has been to design and 

demonstrate important experiments related to astronomy in an innovative way, either for scientific purposes or for educating students, 

enthusiasts and general public. The areas being pursued range from cosmic ray detection to communication using LASERs. Apart from 

this, RPL is also active in public outreach. Public lectures and demonstrations are organized for students and enthusiasts. Radio 

Astronomy Winter School has been conducted for under-graduate students to introduce them to the field of radio astronomy.  Over the 

past 10 years several students have benefited from this platform. More than 90 percent of students have gone on to do Ph.D. in 

astronomy and related areas, and many are currently active in research field in some form or other. Following are the details of 

experiments and activities carried out by RPL:

Experiments

Faraday Rotation Experiment for Communication

The polarization of light is quite frequently observed in nature, and with other properties like amplitude, frequency and phase of an 

electromagnetic (EM) wave, it constitutes one of the most fundamental quantities. In physics and optics, the polarization of light is 

studied through ”Faraday Rotation Effect” using optical materials like glass, crystals, chemicals, etc. Its analogue in radio waves is 

transmission of polarized wave in ferrites materials. The idea is to study the potential of fast polarization modulation for data 

communication, which is not much explored yet. 

The study of polarization of light through Faraday Rotation Effect, rotation of plane of polarized wave when traveling through crystals 

placed inside solenoid; subjected to a strong axial magnetic field, can be a novel approach in communication. Experiment shows 

conversion of polarization-modulated light into intensity-modulated light, and phase shifted demodulated wave form with respect to 

input modulating signal. Insertion of properly matched and tuned circuit before coil and amplifier after demodulation leads to better 

reception of signal. 

The laser will act as a carrier and the audio is given as a modulating signal to the solenoid, the audio signal modulated in the presence of 

Faraday material (TGG) and demodulated by converting polarization modulation into intensity modulation at the photo detector. The 

power requirement is very low as compare to the existing analog modulation techniques. The system is successfully working over the 

audio bandwidth.
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Horn Antenna for 21 cm Hydrogen Line

The 21 cm hydrogen line is a spectral line emitted by atomic 

hydrogen. Since hydrogen is the most abundant element in the 

universe, this makes the hydrogen line very important in radio 

astronomy. A horn antenna was designed for detecting this line 

from our galaxy. A major limitation of radio astronomy is noise, 

either man-made or naturally occurring. Hence, we require new 

techniques to reduce noise from our detector. The horn antenna 

is a high performance, high gain and low noise antenna, 

specially designed for detection of 21 cm hydrogen line. The 

antenna is able to pick up radiation from the hydrogen clouds in 

our galaxy, while suppressing terrestrial interferences due to the 

low side lobes of the antenna. The antenna is easy to handle and 

is superior to a parabolic dish in terms of noise performance. 

The horn has enabled us to study hydrogen line profiles from the 

galaxy. The spiral structure of the galaxy can be estimated. It is 

also possible to estimate the rotation curve of the galaxy. 

The antenna is a dual mode conical horn. It is easy to construct 

as compared to other antennas with similar noise performance. 

Software Defined Radio (SDR) receivers were used with great 

success. SDR is a new advancement in radio technology. The 

limitation of the conventional radios is its inability to configure 

the hardware. SDR can be configured to serve any purpose of 

the user. Such a receiver was implemented successfully for 

detection of hydrogen line. Important techniques like Dicke 

switching were implemented with SDR. This has made the 

telescope low cost, and hence accessible to amateur radio 

enthusiasts. The antenna has proven to be very reliable. It will be 

used in M.Sc. practical in radio astronomy as well as forth 

coming Radio Astronomy Winter Schools. The antenna has also 

been used to demonstrate principles of radio astronomy to 

amateurs as well as for public.

Noise Fundamental Experiment

The noise fundamental experiment is one of the most important 

tools to study the noise in any electronic system and instrument. 

The noise present in all electronic signals limits the sensitivity 

of many measurements. The thermal noise generated by a 

resistor at room temperature or the shot noise in diode and 

transistor can be studied by using this. One can see noise on the 

display of an oscilloscope and also play with it by changing 

parameter of noise like temperature, bandwidth and other 

parameters. 
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Cosmic Ray Muon Detector 

The cosmic ray muon detector (CRMD) can detect and observe  products of cosmic ray particles, which were created and accelerated by 
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very violent mechanisms in the Universe. The CRMD at IUCAA RPL is one of its kinds, and was built in 2011 by B.Sc. level students. It 

is the only detector of its type running in entire Asia. The material to build the detector was imported from Fermi Lab  (USA). 

This detector is used to take readings of constant muon flux and determine mean lifetime. It is quite a rich experiment as it enables 

students to not only study astroparticle physics, but also quite a lot about nuclear and particle physics in general. Mean muon lifetime 

also serves as a test for Einstein's special theory of relativity. Since 2012, the detector has been used for experiments in Savitribai Phule 

Pune University M.Sc. Astronomy and Astrophysics specialization course as well in Radio Astronomy Winter Schools.

Other Experiments

Many small experiments have been done in the lab, such as noise figure measurement of radio frequency (RF) amplifiers, and other RF 

components are essential for radio astronomy. This experiment has been successful in measuring noise contributed by various RF 

components. Solar observations are taken at 10 GHz with a satellite TV dish antenna. This is a low cost and easily available radio 

telescope. This experiment was designed so that even lay members can build and operate a small radio telescope made from household 

material. Antenna radiation pattern measurement is a fundamental experiment in understanding how an antenna works.  We have a set 

up consisting of many types of antennas.  We can study the radiation characteristics of these antennas.   

Science Day

Science day is an important event in IUCAA.  It is the time of the year when IUCAA is open to general public all day along, and all the 

staff of IUCAA is involved in activities related to public outreach. The RPL has been demonstrating and explaining various astronomy 

related experiments over the years. This year on February 28, 2016, we presented the horn antenna designed for detection of atomic 

hydrogen in our galaxy at 21 cm wavelength. A quite similar antenna was used to discover the Cosmic Microwave Background radiation 

by Penzias and Wilson back in 1960s. The antenna came in handy to explain how radio telescopes work, and people could actually see 

their applications. We also demonstrated various antennas that are used in astronomy as well as for communication. 
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Public Outreach

RPL gives special attention to public outreach, and is open to 

enthusiastic individuals for any help/advice they require 

regarding astronomy related activity. RPL members deliver 

informative lectures related to astronomy and instrumentation 

in astronomy in schools and colleges to make students aware of 

the career opportunities in astronomy. 

We also have initiated the process of making videos for general 

public, which will describe key radio astronomy concepts in 

lucid manner and documenting the working of big international 

facilities run in India, like the GMRT (which is one the world's 

largest radio telescope). All these material will be freely 

available on our RPL website (http://www.iucaa.in/~rpl) and 

Youtube channel. RPL has also launched pages on the social 

media like Facebook, Twitter, and Youtube for propagation of  

radio astronomy in India.

Paper Presentation

A paper titled “Polarization Modulation for Communication” 

was presented at the Second International Conference on 

Information Engineering, Management and Security, held at IIT 

- Madras, Chennai campus in August 2015.

 Project Competition

A project competition was organised by the IEEE Pune Chapter 

to all M.E./M.Tech. students of Savitribai Phule Pune 

University. Jameer Manur (IUCAA) stood first in the IEEE 

COMSOC PG-Project Competition - 2015.

M.Sc.  Practicals

M.Sc. students are expected to perform experiments as a part of 

curriculum. The students have to appear for practical exam to 

complete their course. Every year 3 or 4 experiments are 

conducted in RPL.  These have been a great success and will 

continue to be so under RPL  guidance. Some of the 

experiments are antenna radiation pattern measurement, 

detection of 21 cm hydrogen line, Faraday rotation and noise 

fundamentals.

Radio Astronomy Winter School

Radio Astronomy Winter School (RAWS) has been organized 

every year, jointly by IUCAA and NCRA. The school is largely 

meant for undergraduate students in science, pursuing B.Sc. 

(Physics/ Electronics/Astronomy), and Engineering 

(B.E./B.Tech.). Bright and highly motivated high school/junior 

college students involved in amateur astronomy, have been also 

encouraged to apply. Through lectures and hands-on radio 

astronomy experiments, the school exposes the participants to 

astronomy in general, and radio astronomy in particular. The 

school has been immensely popular, and so far seven such 

schools have been organized since 2008. The experiments are 

conducted by RPL. The hands-on experiments included (i) 

Observations of Sun with the 4 m telescope to determine the 

antenna power pattern, (ii) Observations of HI 21 cm line to 

neutral hydrogen from the galaxy, and (iii) Measuring power 

patterns of various types of antennas using the antenna trainer 

kit. These experiments are designed to educate the students 

about techniques and instrumentation used in radio astronomy.
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Fig. 12: Laser beam being propagated for atmospheric wavefront sensing 
from enclosure of the IUCAA Girawali 2 m telescope.

Fig. 13: The infrared science and tip/tilt sensor arm 
for Robo-AO that has been developed in the IUCAA laboratory.

The second version of the very successful Robo-AO instrument 
(http://instru.iucaa.in/index.php/projects/ongoing-projects/16-
ongoing-projects/9-robo-ao) has achieved closed loop control 
in the lab. Once the lab tests are completed, the instrument will 
be installed on the IUCAA Girawali 2 m telescope. Figure 12 
shows an image of the UV laser being propagated from the 
telescope enclosure during one of the night time tests. The first 
version of Robo-AO (currently deployed at the Kitt Peak 2 m 
telescope) had only a visible arm for science observations. 
An infrared arm (see Figure 13) has been developed at IUCAA 
for the Robo-AO system and is undergoing final tests. 

Sabyasachi Chattopadhyay (IUCAA Ph.D. student), Haeun 
Chung (Ph.D. student of Seoul National University), and 
the instrumentation group are working on the design and 
development of Devasthal Optical Telescope Integral Field 

Spectrograph (DOTIFS) (see Figure 14), which is a multi-
object Integral Field Spectrograph (IFS) for the Cassegrain side 
port of the 3.6 m Devasthal Optical Telescope (DOT). Its main 
scientific objectives are the physics and kinematics of the 
ionized gas, star formation and H II regions in nearby galaxies. 
The uniqueness of the instrument lies in the multi-IFU 
deployment system and high throughput in the wavelength 
range of 370 - 740 nm. Over 2,300 optical fibres are used to 
form 16 integral field units (IFUs), each of which is comprised 
of a  microlens array and 144 optical fibres (see Figures 15 and 
16) and has 7.4” × 8.7” field of view with 144 spaxel elements 
with a sampling of 0.8” hexagonal aperture. The sixteen IFUs 
are deployable over an 8 arcminute diameter patrol field at the 
telescope focal plane. The instrument consists of eight identical 
spectrographs, each of which produces 288 spectral traces from 
two IFUs. Optics and detector procurement and mechanical 
design are currently underway. Detector controller has been 
tested with a 2K x 2K detector currently available in the lab. 

INSTRUMENTATION  LABORATORY
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Fig. 14: Solid Works model of the DOTIFS instrument mounted on the 
Cassegrain sideport of the 3.6 m Devasthal Optical Telescope.

Fig. 15:  An IFU being fabricated with fibres inserted into a mask array.  

An IFU has been fabricated for test by using the novel approach 
based on photo-lithography. The algorithm for collision free 
deployment of the IFUs on the focal plane has also been tested. 

The Solar Ultraviolet Imaging Telescope (SUIT, see Figure 17) 
on-board the Aditya-L1 is imaging the Sun 24 x 7 from the 
Lagrangian-1 (L1) point with a high spatial resolution of 0.7”/ 
pixel and a cadence of nearly 30 seconds within the Near-UV 
wavelength domain (200 - 400) nm. It provides full-disk as well 
as region-of-interest (ROI) specific images of the solar features, 
all the way from the photosphere to the lower transition region. 
It also works in handshake-mode with another payload of the 
satellite, SoLEX to study the evolution of solar flares. Another 

Fig. 16:  Back illuminated prototype integral field unit that was 
fabricated by novel photo-lithography based technique.

set of 3 comparatively broadband filters are used to study the 
space weather and climate. It is for the first time that any 
instrument will provide images of the Sun in these wavelengths 
from the L1 point on an uninterrupted basis with such spatial 
and temporal resolution. 

Fig.17: Solid Works model of the Solar Ultraviolet Imaging Telescope (SUIT) 
on board ISRO's Aditya-L1 mission. 

Durgesh Tripathi and A. N. Ramaprakash are the IUCAA 
faculty members leading this project. Two Ph.D. students, 
Avyarthana Ghosh, (from IISER, Kolkatta) and Subhamoy 
Chatterjee (from IIA, Bengaluru) are currently working on 
various aspects of the payload development. Aafaque Khan 
(IUCAA) is the lead engineer responsible for systems 
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Fig. 18: Cumulative Distribution Functions (CDF) of luminosity (left) 
and variability index (right) for rotators and non-rotators. 

The red vertical lines indicate the maximum difference between the CDFs.

engineering. The optical design of the instrument has been 
completed, and the primary and secondary mirrors are being 
fabricated by LEOS, Bengaluru. Several other ISRO agencies 
(ISAC, IISU, ISITE, etc.) are involved in the design and 
development of different sub-systems. At present, a laboratory 
model of the instrument is being developed. Aditya-L1 is 
currently slated for a launch in late 2019 or early 2020.

IUCAA SIDECAR Drive Electronics Controller (ISDEC V2.0) 
is currently being integrated into the MIRADAS instrument on 
the 10.4 m GTC telescope on La Palma. This controller is also 
being used for the Large Binocular Telescope Interferometer 
(LBTI) through an MoU signed with the University of Arizona 
and LBTI Corporation. ISDEC was successfully retrofitted 
with new modes of operation in order to meet the requirements 
of the fringe tracking application for the interferometer. At 
present, work is in progress to develop the next version of 
ISDEC, which will be able to handle the very high speed (5 
megapixels per second per channel over 32 channels) readout 
modes offered by HAWAII detectors. It will also offer the 
ability to interface with and control two H2RG detectors 
simultaneously. 
 

The RoboPol instrument, which was designed and developed at 
IUCAA successfully completed the planned three year blazar 
monitoring campaign at the Skinakas Observatory. Over 10 
publications have already appeared in journals and several 
more are in the pipeline. The survey covered 133 gamma-ray 
loud and 17 gamma-ray quiet sources, which has enabled 
several statistical studies (see Figure 18) of the optical 
polarization rotations and their association with other 
phenomena observed in these objects.

A new collaboration is being forged between IUCAA, Caltech 
USA, University of Crete Greece and SAAO South Africa to 
carry out an ambitious optical linear polarimetric  survey of a 
large area of the high galactic latitude sky. Combined with 
accurate distance estimates from GAIA mission, the 
collaboration aims to create a 3D map of the galactic magnetic 
fields in these sky areas. The survey will be enabled by a unique 
instrument called Wide Area Linear Optical Polarimeter 
(WALOP), which is being designed and developed at IUCAA. 
The instrument would be based on the technique of single-shot 
polarimetry that was developed for RoboPol, but would work 
over a wide-field of 30 x 30 arcminutes. High accuracy (better 
than 0.03%), high sensitivity (R magnitude limit fainter than 
16), and high efficiency (cover over 1,000 sq. degrees of sky) 
are required to meet the survey requirements. Work on the 
design and development of the first WALOP was kick started 
with a generous grant from the Infosys Foundation. This 
instrument will be used on a 1 m telescope in Sutherland, South 
Africa. Subsequently, another grant from the Niarchos Stavros 
Foundation in Greece has enabled the collaboration to build a 
second instrument, which will be installed on the Skinakas 
telescope.
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PUBLIC OUTREACH HIGHLIGHTS

SCHOOL STUDENTS' SUMMER PROGRAMME AND ASTRONOMY SUMMER CAMP

School Students’ Summer Programme and Astronomy 

Summer Camp was conducted at IUCAA during April -  May 

2015. [For details see Khagol, No.103,  July 2015]
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TMT WEPOC ACTIVITIES

TRAINING PROGRAMME IN ASTRONOMY FOR AFRICAN SCIENTISTS

A special session on conducting Astronomy Outreach was held at IUCAA Muktangan Vidnyan Science Centre.

IUCAA is a partner in 
the Workforce, Education, 
Public  Outreach  and 
Communications (WEPOC) 
initiative of the Thirty Metre 
Telescope  In terna t ional  
Observatory (TIO).

Samir Dhurde presented at 
the TMT partners' meeting 
in Pasadena, USA (November 
2015) and also conducted 
TMT related outreach during 
the TMT Science Workshop at 
Tezpur University.

136

HERE COMES THE SUN

IUCAA conducted one teachers' workshop and several students' workshops on the theme of the Sun. The content for these was 
developed under a collaborative project with Helen Mason, University of Cambridge, UK. Mason, Durgesh Tripathi and Samir 
Dhurde were the coordinators for these workshops. Revati Shinde, Kshitija Angaluri (outreach interns) and Sonal Thorve designed 
and conducted most activities.
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Bharat Ratra.....

CELEBRATION OF 100 YEARS OF RELATIVITY

IUCAA organised a special 
public talk on 21st Century 
Cosmology: From Quantum 
Foam to the Cosmic Web 
by the renowned French 
scientist Francois Bouchet. 
[For details see Khagol, No. 
103, July 2015]

138

The historic event was 
highlighted widely in the 
media and was shared directly 
with the student community 
and general public. The 
website of the gravitational 
wave group at IUCAA was 
developed for this occasion 
and several interesting write-
ups and films were hosted on 
it.

S e v e r a l  p u b l i c  t a l k s  
were given by the members 
o f  t h e  g r a v i t a t i o n a l  
wave group at  IUCAA
(http://gw.iucaa.in) including 
Sanjeev Dhurandhar.

GRAVITATIONAL WAVE DISCOVERY EVENT (FEBRUARY 2016)
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Samir Dhurde was designated 
to be a part of the ISRO 
Trainings and Outreach 
Team and helped create 
a handbook as well as a set 
of popular level posters 
for the AstroSat mission. 

A precise 1:4 scale model of 
the AstroSat was fabricated for 
display in exhibitions.

ASTROSAT OUTREACH

PUBLIC TALKS

ISRO Chairman, A. S. Kiran Kumar, gave a public talk on the topic “Space Exploration”.

140

IUCAA MVS prov ided  
facility and training for events 
and serious observations to the 
amateur astronomy groups 
like Aakashmitra, Jyotirvidya 
Parisanstha and Khagol 
Vishwa

Day time Venus occultation: 
Observing and webcast on  
May 17,  2015 

A month-long 100 sq degree 
sky survey for transients 
with IUCAA 14” telescope

A study of light curves of 
5 variable stars. 

Amateur Radio Astronomy 
workshop series

Special Citizen Science 
Awareness survey

l

l

l

l

l

Several training sessions and shows were conducted at IUCAA, and in local schools and colleges.

TARAMANDAL (MOBILE PLANETARIUM)

AMATEUR ASTRONOMY
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The IUCCA outreach group has contributed
20 workshops with teachers and educators
80 workshops for school students
150 resource films

l

l

l

SCIENCE TOYS ACTIVITY

142

The new format reflecting 
telescope making workshops 
continued during the year with 
about 40 telescopes being built 
at IUCAA. Samir Dhurde and 
Tushar Purohit (outreach 
intern) from IUCAA were the 
resource persons during these.

International Year of Light 
(IYL2015): The theme of the 
utility of light and related 
technology, in Astronomy 
as well as various sciences, 
was highlighted via several 
lectures conducted on this 
topic.

TELESCOPE MAKING WORKSHOPS 

IUCAA was a partner in an 11-
day,  amateur ref lect ing 
telescope making workshop, 
Organised by Vigyan Prasar, 
G o v e r n m e n t  o f  I n d i a ,  
in  association with Pushpa 
G u n j a l  S c i e n c e  C i t y ,  
Kapurthala, Punjab, during 
October 2-16, 2015. [For 
details see Khagol, No.105, 
January 2016]
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NATIONAL SCIENCE DAY

LIGO-INDIA OUTREACH

A special display model 
of the LIGO-India project 
was made with the help of 
Jyotirvidya Parisanstha. The 
model features real lasers and 
interference patterns.

The public watching the Focault Pendulum at IUCAA

144

PUBLIC LECTURE 
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Jayant Narlikar and Mangala Narlikar interacted with students and parents from the Malin village of the Ambegaon Taluka. 
The audience were the survivors of a major tragedy that the village suffered a few years back.

146

28 ANNUAL 
REPORT

2015-16

th

SECOND SATURDAY LECTURES 

Speaker :

BHOOSHAN GADRE
(IUCAA)

Date

Title

: 13-02-2016

: Gravitational Wave 
  Astronomy: Opening New 
  Windows to the Universe
  (in Marathi/Hindi)

Speaker :

JAYANT NARLIKAR 
(IUCAA)

Date

Title

: 11-07-2015

: Cosmic Illusions 
  (in English)

Speaker :

KAUSTUBH VAGHMARE
(IUCAA)

Date

Title

: 08-08-2015

: How to infer the 
 ‘Life Story’ of a Galaxy?
  (in English)

Speaker :

G.V. PAVAN KUMAR 
(IISER, PUNE)

Date

Title

: 12-09-2015

: Wonderful Light – 
  Curious Observations
  (in English)

Speaker :

DURGESH TRIPATHI
(IUCAA)

Date

Title

: 10-10-2015

: Journey of a Photon – 
  from Sun to Earth
  (in English)

Speaker :

SANJIT MITRA
(IUCAA)

Date

Title

: 13-02-2016

: Gravitational Wave 
  Astronomy: Opening New 
  Windows to the Universe
  (in English)

Speaker :

SAMIR DHURDE
(IUCAA)

Date

Title

: 12-09-2015

: Wonderful Light – 
  Curious Observations
  (in Marathi/Hindi)

Speaker :

SAMIR DHURDE
(IUCAA)

Date

Title

: 12-12-2015

: Pluto Unleashed
  (in English)

Speaker :

YOGESH WADADEKAR 
(NCRA)

Date

Title

: 09-01-2016

: Studying Galaxies 
  in Radio Light
  (in English)
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2. Ujjal Debnath (2015)   Study of some cosmological models in the accelerating Universe.     
Student:   Piyali Bagchi Khatua

3. Sushant G. Ghosh (2015) Title: Black holes in modified theories of gravity and their properties, Jamia Millia Islamia, New Delhi.
Student:  Uma  Papnoi

4. Sushant G.  Ghosh (2015) Title: Penrose process and particle acceleration in modified theories of gravity, Jamia Millia Islamia, 

New Delhi.
Student:  Pankaj Sheoran 

(C) BOOKS

(D) SUPERVISION OF PH.D. THESIS

Title: 

Title:
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5. Naseer Iqbal (2015)  Title: Role of peculiar velocities of  galaxies in gravitational clustering of cosmological many body problem, 

University of Kashmir, Srinagar.   
Student:  Tabasum Masood.

6. V.C. Kuriakose (2015) Title: Studies on some aspects of black hole thermodynamics, Cochin University of Science and 

Technology, Kochi.  
Student:  R. Tharanath

7. V.C. Kuriakose (2015) Title: Studies on scattering and thermodynamics of black holes in F(R) theory and Einstein theory, Cochin 

University of Science and Technology, Kochi.
Student:  Sneesha Sebastian

 8. Anirudh Pradhan (2016) Title: Study of dynamic and physical behaviours of the Universe in the light of cosmological constant, 

Sam Higginbotom Institute of Agriculture and Sciences (Deemed University), Allahabad.  
Student: Rekha Jaiswal

9. T.R. Seshadri (2015) Title: Cosmological magnetogenesis, University of Delhi.
Student: Kumar Atmjeet

Asis Kumar Chattopadhyay and Tanuka Chattopadhyay  

Statistical Methods for Astronomical, Data Analysis, Springer  Award: Outstanding Publication in Astrostatistics (2016)  by 

International Astrostatistics Association (IAA) 
         

Asis Kumar Chattopadhyay

Fellow of International Astrostatistics Association, 2016.

Surajit Chattopadhay  

SERB/DST, Government of India, for Centre for International Cooperation in Science (CICS) Travel Fellowship and European 

Physical Society (EPS) individual member travel grant to participate in the European Nuclear Physics Conference (EuNPC 2015) 

in Groningen, the Netherlands, during  August 31 to September 4, 2015.

Himadri Sekhar Das 

Inspired Teachers' in-Residence Programme at Rashtrapati Bhavan (2015): Honoured by Hon'ble President of India, Shri 

Pranab Mukherjee, held during  June  6 to  June 12, 2015. This is the highest civilian recognition for university-level teachers.

Paragon Excellence Award (2015): Honoured by Paragon, an NGO in Badarpur (Assam), for the service rendered in the field of  

education and nation building.

Badam Singh Kushvah

Canara Bank Research Publication Award  (2015).

Biswajit  Pandey

DST Extra Mural Research (EMR) grant for three years for the project:  Galaxy formation and evolution in the filamentary cosmic 

web:  Exploration and analysis of the Sloan Digital Sky Survey Data Release Twelve.

(E) AWARDS  AND DISTINCTIONS 

           

Surajit Paul 

SFB Fellowship, DESY (Hamburg, Germany) for visiting Hamburg University as Guest Professor, for collaboration during 2015 - 

2016.

Parijat  Thakur

Project title: Investigating close-in extra-solar planets through photometric follow-up of their transit, has been awarded grant by 

the University Grants Commission, New Delhi.
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Magnetogenesis in early universe, Magnetic fields in galactic systems and inter-galactic region, Cosmic reionization and 21 cm 

cosmology, and  High energy physics in higher dimensional cosmology.

Research  Areas

· The origin of seed magnetic field over large scale using higher dimensional cosmology.

· Clustering properties of H1 clouds.

(Brief report of these could be found in this Annual Report under "Research by Visiting Associates" by T.R. Seshadri.) 

·  Study of magnetic fields in astrophysics is an important area, in which IRC Delhi is engaged, especially, in the context of the 

SKA. This work involves rotation measure with systems both with and without MgII lines. 

· While Hydrogen reionization in cosmology is fairly well studied, relatively less focus has been on Helium reionization. At IRC 

Delhi, research in annihilating dark matter as a source of Helium reionization is being pursued. In particular, the role of 

Somerfield enhancement  is being studied. 

· In addition, research is also being pursued in the area of application of high energy physics in cosmology, especially in the 

context of higher dimensional theories.

Research 

· Nisha Rani, Deepak Jain, Shobhit Mahajan, Amitabha Mukherjee and Nilza Pires (2015)  Transition Redshift: New constraints from

parametric and nonparametric methods, J. Cos. Astroparti. Phys., 12,  045.

· L. Sriramkumar, Kumar Atmjeet and Rajeev Kumar Jain (2015) Generation of scale invariant magnetic fields in bouncing 

universes,  J. Cos. Astroparti. Phys., 09, 010.

· Kumar Atmjeet, T. R. Seshadri and Kandaswamy Subramanian (2015) Helical cosmological magnetic fields from extra-

dimensions, Phys. Rev. D, 91, 103006.

· Bidisha Bandyopadhyay and Dominik R.G. Schleicher (2015) Helium reionization in the presence of self-annihilating clumpy 

dark matter,  Phys. Rev. D, 92, 023508.

· Akshay Rana, Deepak Jain, Shobhit Mahajan and Amitabha Mukherjee (2016)  Revisiting the distance duality relation using a 

non-parametric regression method (Accepted in J. Cos. Astroparti. Phys.) [astro-ph: 1512.01118].

· Mathew Thomas Arun, Debajyoti Choudhury (2016)  Bulk gauge and matter fields in nested warping: II. Symmetry breaking 

and phenomenological consequences [astro-ph: 1601.02321].

Publications 

DEPARTMENT OF PHYSICS AND ASTROPHYSICS,
UNIVERSITY OF DELHI Coordinator:  T.R. Seshadri

192

Title:  Cosmological magnetogenesis, Student:  Kumar Atmjeet, Supervisor: T. R. Seshadri (Degree awarded by the University of 

Delhi).

Number of  Ph.D. students making active use of IRC facilities: 10

Number of  post-doctoral fellow using IRC facilities: 1

Ph.D. Thesis

· Smita Mathur (Ohio State University, USA), on  Missing baryons and missing metals in galaxies: Clues from our Milky Way, 

July 23, 2015.

· Irshad Momammad (Physik-Institut and Institute for Computational Science, Zurich, Swizerland) on Probing the distribution of 

matter in the Universe using gravitational lensing, September 24, 2015

· Dawood Kothawala (Indian Institute of Technology Madras, Chennai) on Small scale structure of spacetime, February 5, 2016.

At the IRC, Delhi, weakly journal club talks and lectures are held by people in IRC. In addition, active discussion of research work by 

the users of IRC is an active regular feature. The existence of IRC has helped in building a unique research atmosphere in the University. 

The facilities are extensively used by M.Sc. students. Thus, IRC contributes, not only towards research, but also towards teaching. 

Seminars

· Structures in the Universe, in the Refresher Course, at Jawaharlal Nehru University, New Delhi.

· Understanding the Universe through the Cosmic Microwave Background Radiation, at the Indian Institute of Technology 

Madras, Chennai. 

· Ancient light, at Uluberia College, Howrah, West Bengal.

· Probing the Universe through the Cosmic Microwave Background Radiation, at ARIES, Nainital.

· Probing the Universe through the Cosmic Microwave Background Radiation, at Ashutosh College, Kolkata (via Skype).

Lectures given using IRC Facility
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The Data Centre is being now used by M.Sc. students for their project works, and research students for their research studies. Under-

graduate and post-graduate students from neighbouring colleges and institutes carried out their summer projects using these facilities.

Data Centre

Physics of black holes, Extended theories of gravity, and Bose-Einstein condensation.  Four research students are now doing their 

research studies in these areas.

Research Areas

1. Workshop on Time Domain Astronomy and Cosmology

Workshops and Schools

St. Thomas College, Kozhencherry, in association with IUCAA Resource Centre (IRC), CUSAT, Kochi and C. M. S. College, 

Kottayam, conducted a workshop on Time Domain Astronomy and Cosmology, during July 9 - 11, 2015.  (Detailed report of this 

workshop could be found in IUCAA Quarterly Bulletin, KHAGOL, No. 104, October 2015, page 3.) 

2. School on Gravitation and Cosmology 

IRC, CUSAT, Kochi, organized a School on Gravitation and Cosmology, during August 24 - 26, 2015. (Detailed report of this school 

could be found in IUCAA Quarterly Bulletin, KHAGOL, No. 104, October 2015, page 6.) 

3. Workshop on Multi-wavelength Astronomy

St. Thomas College, Kozhencherry, in association with IUCAA Resource Centre (IRC), CUSAT, Kochi and C. M. S. College, 

Kottayam, conducted a workshop on Time Domain Astronomy and Cosmology, during July 9 - 11, 2015.  (Detailed report of this 

workshop could be found in IUCAA Quarterly Bulletin, KHAGOL, No. 104, October 2015, page 3.) 

4. School on Gravitation and Cosmology 

The Department of Physics, Providence Women's College, Kozhikode, in collaboration with IRC, Kochi and IUCAA, organized an 

introductory level Workshop on Multi-wavelength Astronomy for the teachers and post-graduate students of the college, and also of the 

neighbouring colleges, during November 25 - 27, 2015. The main aim of the workshop was to make the participants aware of the 

theoretical and observational aspects of Multi-wavelength Astronomy, and the present challenges in this field. The programme 

consisted of lectures and hands-on sessions. The programme started with an inauguration session, chaired by Sr. Neetha (Principal of 

the College). This was followed by a public lecture by Ranjeev Misra (IUCAA) on AstroSat, India's first multi-wavelength space 

observatory, recently launched by ISRO. He explained the major payloads, and its main scientific objectives. The technical talks were 

given by V. C. Kuriakose (CUSAT) on An introduction to multi-wavelength astrophysics, C.S. Stalin (IIA, Bengaluru) on The multi-

wavelength view of the most powerful X-ray sources, Active Galactic Nuclei, Subramania Athirey (Manipal Centre for Natural 

Sciences) on X-ray instrumentation, Ranjeev Misra on Radiative processes in astrophysics, C.D. Ravikumar (Calicut University, 

DEPARTMENT  OF  PHYSICS, COCHIN  UNIVERSITY  OF 
SCIENCE AND TECHNOLOGY, KOCHI Coordinator: V. C. Kuriakose
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IRC, CUSAT, Kochi, in association with the Department of Physics, M. A. College of Arts and Science, Kothamangalam, organised a 

National School on Gravitational Waves, during December 28, 2015 – January 1, 2016 at M. A. College of Engineering, 

Kothamangalam. (Detailed report of this school could be found in IUCAA Quarterly Bulletin, KHAGOL, No. 106, April 2016,  page 12.) 

4. National School on Gravitational Waves

· Structures in the Universe, in the Refresher 
Course, at Jawaharlal Nehru University, New 
Delhi.

· Understanding the Universe through the Cosmic 
Microwave Background Radiation, at the Indian 
Institute of Technology Madras, Chennai. 

· Ancient light, at Uluberia College, Howrah, West 
Bengal.

· Probing the Universe through the Cosmic 
Microwave Background Radiation, at ARIES, 
Nainital.

· Probing the Universe through the Cosmic 
Microwave Background Radiation, at Ashutosh 
College, Kolkata (via Skype).

Publications

Kozhikode) on Evolution of galaxies, Anand 

Narayanan (IIST, Thiruvananthapuram) on Studying 

the universe by splitting light, Ninan Sajeeth Philip 

(St.Thomas College, Kozhencherry) on Sloan 

Digital Sky Survey, and K. G. Biju (W.M.O. College, 

Wayanad) on An introduction to radio astronomy. 

The afternoon sessions were devoted for hands-on 

sessions, and these sessions were handled by 

Ranjeev Misra, Subramania Athirey and C. D. 

Ravikumar. Jeena K. and Sini R. of the Department 

of Physics of the College were the local organizers.
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Seminars/Colloquia

· Ajit Kembhavi (IUCAA) on The next biggest challenges in Physics: Gravitational wave detection, and  S. K. Pandey (Pt. R. S. 

University, Raipur) on Astronomy using small telescopes, July 8, 2015.

· J.M. Shivakumar (University of Hyderabad) on Higher spin theories: Past, present and future, July 23, 2015.

· B. R. Iyer (ICTS, Bengaluru) (two seminars) on General relativity: Beyond insight and elegance to observations and astronomy, 

and LIGO-India: Beyond gravitational wave detection to gravitational wave astronomy, February 1, 2016.

· Jayant V. Narlikar (IUCAA) on Are we alone?, February 11, 2016.

Lectures  given by the Coordinator at other places

· Einstein and beyond, at the Department of Physics, University of Kerala, July 30, 2015.

· 100 years of general relativity, at the Government College, Chittur, October 24, 2015.

· Optical solitons with PT symmetry, at the Farook College, Kozhikode (in the National Conference on Modern Optics and 
Material Science),  December 17, 2015.

· Optical solitons with PT symmetry, at K.S.R. College of Engineering, Tirunchengode  (in the National Conference on Advances 

in Material Science and Non-linear Systems), January 8, 2016.

· Series of lectures on general relativity, at the Department of Astrophysics, Central University of Pondicherry, during February 

22 - 24, 2016.

Public Outreach Programmes

Department of Physics, CUSAT, organized a workshop for school students, during April 6 - 10, 2015 in collaboration with IRC, Kochi. 

These students were given training in assembling small telescopes. There were lectures on astronomy and astrophysics and related 

topics. In addition, there were lectures on other topics in physics and the students were given training on doing experiments in physics, 

and they visited the different research laboratories in the department. There were 40 participants from different schools in Kerala.

IRC, Kochi, organised an outreach programme to school students of  class 8 at three different places in Kerala. This programme was led 

by Jayant V. Narlikar and  Mangala Narlikar. The  talks were by J. V. Narlikar  on Are we alone?, and Mangala Narlikar on Mathematics 

through puzzles, and each talk was followed by an interactive session with school students. The programmes were held at C. M. S. 

College, Kottayam (February 8, 2016), Nirmala College, Muvattupuzha (February 9, 2016) and Rajagiri Public School (February 10, 

2016). About 80 students each selected from different schools attended these programmes. From the feedback obtained from the 

students, it was understood that they enjoyed the programme and the whole programme (talks and interactive sessions) was very 

enlightening to them.

The research scholars, Jishnu Suresh, Lini Deavssy and Prasia P. rendered valuable services in making the public outreach programmes 

and other IRC activities a great success.

196

Galaxy and star formation theory, Large scale simulation studies, Mathematical and statistical software as well as development of 

computer programmes and statistical techniques for the analysis of astronomical data, and Theory of relativity and cosmology. 

The Department of Applied Mathematics, University of Calcutta, and IRC, Kolkata, jointly organized a Regional Meeting on Trends 

and Challenges in Astronomy and Astrophysics, during September 10 - 12, 2015.  (Detailed report of this meeting could be found in 

IUCAA Quarterly Bulletin, KHAGOL, No. 104,  October 2015, page 5.) 

Meeting

Research Areas

1. Supervised by Asis Kumar Chattopadhyay, Department of  Statistics, University of  Calcutta

Project works carried out by the post-graduate students

· Search for the origin of  gamma ray bursts through clustering, including spatial effect, by Souradeep Chattopadhyay, Department 

of Statistics, University of Calcutta.

· Detection of proper regression line under unknown cause and effect relationship, by Rahul Chowdhury, Department of Statistics, 

Indian Institute of Technology, Kanpur.

2. Supervised by Tanuka Chattopadhyay,  Department of Applied Mathematics, University of Calcutta

· Modelling the existence of dark matter in a typical spiral galaxy, by Nibedita Maity.

· Estimation of the mass of the local group using different methods and computation of the mass to light ratio, by Ekata Sen.

· Fundamental plane for elliptical galaxies and globular clusters, by Shibani Sardar

· Orbit of star under different galaxy potential, by Debasish Mondal. 

· H - R diagram of stars for a real data set of stellar parameters, by Joydeep Tahasilder.

· The evolution of stellar population in a giant galaxy, by Sumanta Halder.

(All these students were from the Department of Applied Mathematics, University of Calcutta)

Regional Meeting on Trends and Challenges in Astronomy and Astrophysics

DEPARTMENT OF  STATISTICS, UNIVERSITY OF 
CALCUTTA, KOLKATA

Coordinator: Asis Kumar Chattopadhyay
Joint Coordinator: Narayan Banerjee
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Galaxy and star formation theory, Large scale simulation studies, Mathematical and statistical software as well as development of 

computer programmes and statistical techniques for the analysis of astronomical data, and Theory of relativity and cosmology. 
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and Challenges in Astronomy and Astrophysics, during September 10 - 12, 2015.  (Detailed report of this meeting could be found in 
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Research Areas
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· Detection of proper regression line under unknown cause and effect relationship, by Rahul Chowdhury, Department of Statistics, 
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2. Supervised by Tanuka Chattopadhyay,  Department of Applied Mathematics, University of Calcutta

· Modelling the existence of dark matter in a typical spiral galaxy, by Nibedita Maity.

· Estimation of the mass of the local group using different methods and computation of the mass to light ratio, by Ekata Sen.

· Fundamental plane for elliptical galaxies and globular clusters, by Shibani Sardar

· Orbit of star under different galaxy potential, by Debasish Mondal. 

· H - R diagram of stars for a real data set of stellar parameters, by Joydeep Tahasilder.

· The evolution of stellar population in a giant galaxy, by Sumanta Halder.

(All these students were from the Department of Applied Mathematics, University of Calcutta)

Regional Meeting on Trends and Challenges in Astronomy and Astrophysics

DEPARTMENT OF  STATISTICS, UNIVERSITY OF 
CALCUTTA, KOLKATA

Coordinator: Asis Kumar Chattopadhyay
Joint Coordinator: Narayan Banerjee
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Publications 

IRC facilities have been used for the following publications:

· Suma Debsarma, Tanuka Chattopadhyay, Sukanta Das and Daniel Pfenniger (2016) Episodic model for star formation history and 

chemical abundances in giant and dwarf galaxies, MNRAS (in Press).

· Tanuka Chattopadhyay, Abisa Sinha, Asis Kumar Chattopadhyay (2016) Influence of binary fraction on the fragmentation of 

young massive clusters: A Monte Carlo simulation,  Ap. Space Sci., 361, 120.

· Krishnendra S. Ganguly, Soumita Modak, Krishna S. Ganguly and Asis Kumar Chattopadhyay (2016) Study on temporal effects on 

urban malaria incidences, Intl. J. Stat. Med. Res., 5, 120.

· Kalyan Das, Surupa Roy and Asis Kumar  Chattopadhyay (2016) Analysis of partial ordinal longitudinal data, J. Stat. Res., 48-

50(1), 15. 

· Tuli De, Didier Fraix Burnet and Asis Kumar Chattopadhyay (2016) Clustering large number of extragalactic spectra of galaxies 

and quasars through canopies, Comm. Stat. Th. Methods, 45(9), 2638.

Lectures given by the Coordinator at other places 

· 60th ISI World Statistics Congress, Special session on Astrostatistics, at Rio de Janeiro, Brazil, July 26 - 31, 2015.

· Ph.D. Course work for research scholars, at the Department of Chemical Technology, University of Calcutta, September 22 - 

October 7, 2015.

· Workshop on Fundamentals of Biomedical Research Methods, at the Regional Occupational Health Centre (Eastern), Salt Lake 

City, Kolkata, October 7 - 9, 2015.

· 2nd Biennial Conference of the Jharkhand Society of Mathematical Sciences, Mahalanobis Memorial Lecture, on Multivariate 

Analysis, November 21 - 23, 2015.

· Workshop on Statistical Techniques used in Research, at the Department of Statistics, Burdwan University, February 16 -19, 2016.

· Faculty Development Programme for Professionals and Academicians on Business and Financial Market Analysis, at the Institute 

of Cost Accountants of India (ICAI), February 22 - 28, 2016.

Marco Banterle (University of Paris)  on Introduction to approximate Bayesian computation methods, May 18, 2015.

Seminar 
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IRC facilities have been used by faculty members and research students for their research activities. 

·  Multi-wavelength study of a sample of radio loud elliptical galaxies

·  Study of accretion process and jets in X-ray binaries

(Detailed report of these could be found in this Annual Report under "Research by Visiting Associates" by Sheo K. Pandey.) 

· Amit Tamrakar has been carrying out his doctoral work  under the supervision of  Sheo K. Pandey, on Multi-wavelength isophotal 

shape analysis of early type galaxies. The main objective is to make use of  multi-band isophotal shape analysis and ellipse fitting 

procedure to examine the correlation, if any, between the presence of dust as well as other phases of ISM and the higher order 

Fourier coefficients for a well  defined sample of early-type galaxies. The work may provide new clues as regard to the role of dust, 

and  ISM  in the formation processes of early-type galaxies.

· Mahendra Verma has been registered for his Ph.D. degree, for which the  thesis is entitled: A study of central regions of lenticular 

galaxies, under the joint supervision of  Sheo K. Pandey and  Sudhanshu Barwey (South African Observatory, Cape Town). The 

work is aimed to carry out detailed analysis of central (nuclear) regions of S0 galaxies observed with Hubble Space Telescope 

(HST). Volume limited sample of lenticular galaxies has been selected from the RC3 catalogue, depending on different selection 

parameters. RC3 catalogue contains nearly 3,476 S0 galaxies. Currently, the work on HST WFC2  archival data to examine the 

presence of   dust and other faint features in the central regions of galaxies is in progress. 

· N.K. Chakradhari  has submitted a summary of his Ph.D. degree thesis entitled: Observational studies of type Ia supernovae, under 

the supervision of  D.K.  Sahu, (IIA, Bengaluru) and Sheo K. Pandey. The work was carried out in collaboration with supernovae 

group of IIA, headed by  G.C. Anupama. Detailed photometric and spectroscopic studies of type Ia supernovae, SN 2004ab, SN 

2005el, SN 2005ke, SN 2009ig, SN 2010kg, SN 2012cg and SN 2012dn, have been carried out. Out of these, SN 2004ab, SN 

2005el, SN 2009ig, SN 2010kg and SN 2012cg belong to normal category. SN 2012dn and SN 2005ke are luminous and under-

luminous events, respectively.  The thesis presents detailed studies of SNe Ia belonging to different sub-classes, and hence can be 

treated as a representative sample of SNe Ia. Optical imaging and spectroscopic data on all the SNe Ia studied in this work were 

acquired using the 2 m Himalayan Chandra Telescope (HCT). The archived UV-optical photometric data observed with Ultra 

Violet Optical Telescope (UVOT) on board the Swift satellite were also used.

· Also, N.K. Chakradhari,  in collaboration with  Santosh Joshi (ARIES, Nainital), has been  involved in the Nainital-Cape Survey, a 

dedicated ongoing survey programme to search and study pulsational variability in chemically peculiar (CP) stars. Multi-periodic 

pulsations in CP stars are important for astro-seismic studies to understand their internal structure and evolution. This survey 
programme is one of the longest ground-based surveys to study CP stars. The results of the  survey have been presented in a series of 

papers, and the fourth one in this series (Joshi et. al. 2016) is recently accepted for publication in A & A. For better understanding of 

CP stars, they have initiated low and high resolution spectral modelling. 

· As a part of MoU between School of Studies in Physics and Astrophysics, Pt. R.S. University, Raipur and ARIES, Nainital,  

students of M.Sc. final year, namely, Pokhraj Sahu, Virendra Dhruw,  Jainendra Thakur, Kiran Sahu, Santoshi Sahu, Tanuja Gupta, 

Khemlata Sahu and Amitesh,  visited ARIES, and completed their project work during the period. 

Research Highlights

SCHOOL OF STUDIES IN PHYSICS AND ASTROPHYSICS,
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR

Coordinators: Sheo  K. Pandey
                       & R. C. Agrawal
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Publications/Posters 

IRC facilities have been used for the following publications:

· Nilkanth D. Vagshette, S.S. Sonkamble, Sheo K.  Pandey and Madhav K. Patil, (2015) X-ray emission from a prominent dust lane 
lenticular galaxy NGC 5866 [arXiv: 150908728].

· Sheetal K. Sahu, Sheo K. Pandey, N.K. Chakradhari and Mahadev Baburao Pandge (2015) Multi-colour surface photometry of a 
sample of low luminosity radio galaxies, Poster presented at IAU XXIX General Assembly, held at Honolulu, Hawaii, during 
August  3 - 14, 2015.

· Sheo K. Pandey,  Sheetal K. Sahu, Laxmikant Chaware and Mahadev Baburao Pandge (2015)  Multi-phase ISM in early type 
galaxies: A case study of NGC 708,  Oral presentation at IAU XXIX General Assembly, held at Honolulu, Hawaii, during August 
3 - 14, 2015.

· Sheetal K. Sahu, Shoe K. Pandey, Laximikant Chaware and M.B. Pandge (2016) Multi-phase ISM in low luminosity radio galaxies: 
A case study of NGC 708, Procds. IAU Symp., No. 315, 2015 [arXiv: 160308377], Eds: P. Jablonkaeds, F. van der Tak and 
P. Andre

· S. Joshi,  P. Martinez, S. Chowdhury,  N.K. Chakradhari, Y.C. Joshi et al. (2016) The Nainital-Cape Survey - IV: Some new results, 
Astron. Ap (Accepted) [arXiv: 160303517].

· L.A. Balona, C. Engelbrecht, Y.C.  Joshi, S. Josh, ..., N.K.  Chakradhari et al. (2016)  The hot gamma Doradus and Maia stars, 
MNRAS (Accepted).

· D. K. Sahu, G. C. Anupama, S. Srivastav and N. K. Chakradhari (2016) Classification of AT 2016c in NGC 5247 as a type II 
supernova,  ATEL, 8514.

Public Outreach Programmes

Various astronomical activities have carried out during the INSPIRE summer and winter camps.  Planetarium shows, sky watching 

programmes and telescope demonstrations were organized at various places for school/college students, teachers and public. This also 

includes, Lunar eclipse on  April 4, 2015, and Sky watching programme on April 17, 2015 for the members of Rotary Club, Raipur.

Lectures  by Sheo  K. Pandey 

Technical 

· Variable stars using small optical telescopes, at the workshop on Time Domain Astronomy, C.M.S.  College, Kottayam, July 9 - 11, 
2015.

· Multi-wavelength study of complex ISM in early type galaxies, in the regional meeting on Trends and Challenges in Astronomy and 
Astrophysics,  held at IRC, University of Calcutta, Kolkata, September 10 - 12, 2015.

· Teaching and research in observational astronomy using small telescopes, in the workshop on Astronomy with Small Telescopes, 
held at S.R.T.M. University,  Nanded, December  8 -10, 2015.

· ISM in early type galaxies,  at the Visitors Programme, organised by the Department of Physics and Astrophysics, University of 
Delhi, March 30 - 31, 2016.
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· Cosmic lights: Revealing the secrets of the Universe, at Vigyan Sabha, Korba, June 13, 2015.

· Astronomy using small optical telescopes, at CUSAT, Kochi, July 8, 2015.

· Our place in the Universe:  A cosmic connection, at Atal Bhihari Hindi VishwaVidyalaya, Bhopal, August 25, 2015.

· A glimpse of our Universe, at Century Cement School, Baikunth, August 28, 2015.

· The fascinating Universe, at the School of Natural Product Studies, Jadavpur University, Kolkata, September 11, 2015.

· Stars and their evolution, at Tilak Nagar Gudhiyari, October  9, 2015.

· A brief story of our Universe, at the INSPIRE camp held at Pt. R.S. University, Raipur, December 24, 2015.

· Remarkable discoveries in Astronomy, in the workshop held at G. M. University, Sambalpur, February 27, 2016.

Popular 

· Study of stars using telescopes, as a part of celebration of  International Astronomy Day, at Chhattisgarh Science Centre, Raipur, 

April 25, 2015.

· Importance of mathematics in astronomy and astrophysics, as a part of celebration of National Mathematics Day, at S.P.C. College, 

Nawapara, Rajim, Raipur, January 15, 2016.

Lectures by N.K. Chakradhari 
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Cosmology, Compact objects, Data analysis of  X-ray sources and pulsars, and Non-linear dynamics.

Research Areas

M. Sc. students and Ph.D. research scholars  have been using the computers for their project work and research respectively.

Data Centre 

1. Public Lectures

Workshop and Meetings

Public lecture by  Jayant V. Narlikar (Emeritus Professor, IUCAA), was  one of the  first such programmes. Hon'ble Vice-Chancellor, 

Somnath Ghose  inaugurated the programme on August 19, 2015. The title of the public lecture was:  Searches for life in our Universe. 

About 250 students from different schools in and around Siliguri, Jalpaiguri and Darjeeling attended the lecture. A number of teachers 

from schools, colleges and NBU were also present. It was an active interactive session, and at the end,  the talk brought out the 

encouragement and enthusiasm among all.  Another talk by Mangala Narlikar was organized by the IRC, and the Department of 

Mathematics, NBU  jointly.

2. Lecture  Series

A  series of  lectures by  Kanak Saha (IUCAA) was organized by the IRC, NBU, at the following places:  (i) NBU, on August 5, 2015, 

(ii) A. B. N. Seal College, Coochbehar, on August 11, 2015, (iii) Coochebehar College, on August 11, 2015, (iv) P.D. Women's College, 

Jalpaiguri, on August 12, 2015, and (v) St. Joseph College, Darjeeling, on August 13, 2015.

3. Winter School on General Relativity and its Applications

IUCAA sponsored Winter School on General Relativity and its Application was organized, during November  23 - 28, 2015.  (Detailed 

report of this school could be found in IUCAA Quarterly Bulletin, KHAGOL, No. 105, January 2016, page 5.) 

To Celebrate the Centenary Year of Einstein's General Theory of Relativity, various programmes were arranged as follows:

Seminars 

· Jayant V. Narlikar (IUCAA), on Searches for life in our Universe.

· T. Padmanabhan (IUCAA), on Gravity and cosmos.

· Gobinda Majumdar (TIFR, Mumbai), on 2015 Noble Prize in Physics and Indian Neutrino Physics Programme. 

DEPARTMENT OF PHYSICS, NORTH BENGAL 
UNIVERSITY, SILIGURI Coordinator: Bikash Chandra Paul
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Publications 

IRC facilities have been used for the following publications:

· Bikash Chandra Paul, P.K. Chattopadhyay and S. Karmakar (2015) Relativistic anisotropic star and its maximum mass in higher 
dimension, Ap. Space Sci., 356, 327.

· Pragati  Pradhan, Biswajit Paul,  Harsha Raichur and Bikash Chandra Paul (2015) Variability of pulse profile of a rotation 
powered pulsar PSR B1509-58, Non-linear Dynamics and its  Application, Published by Book Centre, page 240 [ISBN:978-81-
921612-6-6].

· Pragati Pradhan, Biswajit Paul, Harsha Raichur and Bikash Chandra Paul (2015) Variations of the harmonic components of the X-
ray pulse profile of PSR B1509-58, Res. Astron. Ap., 15, 28.

· Pragati Pradhan, Biswajit Paul, Bikash Chandra Paul, Enrico  Bozzo and Tomaso M. Belloni (2015) Is 4U 0114+65 an eclipsing 
HMX ?, MNRAS (Accepted) [Doi:10.1093/mnras/stv2276].

· Bikash Chandra Paul (2015) An introduction to astronomical data analysis, Edited Book, Scholars' Press [ISBN 978-3-639-85990-4].

· Bikash Chandra Paul and  S. Ghosh (2015) Estimation of observational constraints of the parameters in emergent universe model, An 
Introduction to Astronomical Data Analysis (Edited), Ch. 5, 96. 

· Bikash Chandra Paul and P. Thakur (2015) Observational constraints on Chaplygin gas: A review,  An Introduction to Astronomical 
Data Analysis (Edited), Ch. 7, 149.

· P. K. Chattopadhyay and Bikash Chandra Paul (2016) Density dependent B parameter of relativistic stars with anisotropy in pseudo-
spheroidal spacetime, Ap. Space Sci., 361, 145.

· S. Das, R. Sharma, Bikash Chandra Paul and R. Deb (2016) Dissipative gravitational collapse of an (an)isotropic star, Ap. Space Sci., 
361, 1. 

· P. S. Debnath and Bikash Chandra Paul (2016) Viscous cosmologies with modified Chaplygin gas, Intl. J. App. Phys., 3, issue 2. 
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M. Sc. students and Ph.D. research scholars  have been using the computers for their project work and research respectively.

Data Centre 

1. Public Lectures

Workshop and Meetings

Public lecture by  Jayant V. Narlikar (Emeritus Professor, IUCAA), was  one of the  first such programmes. Hon'ble Vice-Chancellor, 

Somnath Ghose  inaugurated the programme on August 19, 2015. The title of the public lecture was:  Searches for life in our Universe. 

About 250 students from different schools in and around Siliguri, Jalpaiguri and Darjeeling attended the lecture. A number of teachers 

from schools, colleges and NBU were also present. It was an active interactive session, and at the end,  the talk brought out the 

encouragement and enthusiasm among all.  Another talk by Mangala Narlikar was organized by the IRC, and the Department of 

Mathematics, NBU  jointly.

2. Lecture  Series

A  series of  lectures by  Kanak Saha (IUCAA) was organized by the IRC, NBU, at the following places:  (i) NBU, on August 5, 2015, 

(ii) A. B. N. Seal College, Coochbehar, on August 11, 2015, (iii) Coochebehar College, on August 11, 2015, (iv) P.D. Women's College, 

Jalpaiguri, on August 12, 2015, and (v) St. Joseph College, Darjeeling, on August 13, 2015.

3. Winter School on General Relativity and its Applications

IUCAA sponsored Winter School on General Relativity and its Application was organized, during November  23 - 28, 2015.  (Detailed 

report of this school could be found in IUCAA Quarterly Bulletin, KHAGOL, No. 105, January 2016, page 5.) 

To Celebrate the Centenary Year of Einstein's General Theory of Relativity, various programmes were arranged as follows:

Seminars 

· Jayant V. Narlikar (IUCAA), on Searches for life in our Universe.

· T. Padmanabhan (IUCAA), on Gravity and cosmos.

· Gobinda Majumdar (TIFR, Mumbai), on 2015 Noble Prize in Physics and Indian Neutrino Physics Programme. 

DEPARTMENT OF PHYSICS, NORTH BENGAL 
UNIVERSITY, SILIGURI Coordinator: Bikash Chandra Paul
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Publications 

IRC facilities have been used for the following publications:

· Bikash Chandra Paul, P.K. Chattopadhyay and S. Karmakar (2015) Relativistic anisotropic star and its maximum mass in higher 
dimension, Ap. Space Sci., 356, 327.

· Pragati  Pradhan, Biswajit Paul,  Harsha Raichur and Bikash Chandra Paul (2015) Variability of pulse profile of a rotation 
powered pulsar PSR B1509-58, Non-linear Dynamics and its  Application, Published by Book Centre, page 240 [ISBN:978-81-
921612-6-6].

· Pragati Pradhan, Biswajit Paul, Harsha Raichur and Bikash Chandra Paul (2015) Variations of the harmonic components of the X-
ray pulse profile of PSR B1509-58, Res. Astron. Ap., 15, 28.

· Pragati Pradhan, Biswajit Paul, Bikash Chandra Paul, Enrico  Bozzo and Tomaso M. Belloni (2015) Is 4U 0114+65 an eclipsing 
HMX ?, MNRAS (Accepted) [Doi:10.1093/mnras/stv2276].

· Bikash Chandra Paul (2015) An introduction to astronomical data analysis, Edited Book, Scholars' Press [ISBN 978-3-639-85990-4].

· Bikash Chandra Paul and  S. Ghosh (2015) Estimation of observational constraints of the parameters in emergent universe model, An 
Introduction to Astronomical Data Analysis (Edited), Ch. 5, 96. 

· Bikash Chandra Paul and P. Thakur (2015) Observational constraints on Chaplygin gas: A review,  An Introduction to Astronomical 
Data Analysis (Edited), Ch. 7, 149.

· P. K. Chattopadhyay and Bikash Chandra Paul (2016) Density dependent B parameter of relativistic stars with anisotropy in pseudo-
spheroidal spacetime, Ap. Space Sci., 361, 145.

· S. Das, R. Sharma, Bikash Chandra Paul and R. Deb (2016) Dissipative gravitational collapse of an (an)isotropic star, Ap. Space Sci., 
361, 1. 

· P. S. Debnath and Bikash Chandra Paul (2016) Viscous cosmologies with modified Chaplygin gas, Intl. J. App. Phys., 3, issue 2. 
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