
 
   



 
 

 

  

 

Convolved images for two (upper panel: 20rg; Lower Panel:  5rg) separate beam width s are shown for  three spectral states (Left). 
Dynamic images of TCAF in presence of self -consistent outflows are shown (Right).  

PCB Printing at ICSP for Balloon Born e Experiment  (Left). Intensity variation with density and temperature for Ethylamine 
(Right).  

Nigerian Scientist Dr. Victor U . J. Nwankwo with Mr. Debashis Bhowmick and Mr. Rana Khan with 24`` telescope at IERCOO campus of ICSP  at 
Sitapur, Paschim Medinipur (Left). Quarterly avarage variations of Vertical Total Electron Content ( VTEC) for the 24th solar cycle as taken from 
IGS st ation , Bangalore (Right).  
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Report of the Governing Body 
This is the Nineteenth Annual report of Indian Centre for Space Physics (ICSP). Apart from the four major 
activities, ICSP now has a fully functional Optical Astronomy facility at Sitapur.  
 
In the area of Astrochemistry/Astrobiology, chemical evolution of some pre-biotic species in hot cores, 
interstellar hydrogen bonding in space and deuterated species in a low mass protostar were investigated. 
This year Dr. Ankan Das and Mr. Prasanta Gorai visited Hamburg, Germany for attending a conference 
on Current and future perspectives of chemical modeling in Astrophysics. The group visited Chennai, 
India to attend an international conference on Astrochemistry in the Terahertz domain. This year, two new 
students joined this group and four papers were published. 

In black hole astrophysics and astronomy, the group continued to apply TCAF solution to extract flow 
parameters of accretion disks around several black holes and obtained masses of these black holes from 
spectral data only. A total of five scientific papers in high impact factor journals have been published.  
Several projects have been granted and new students are being recruited. Many of the group members 
went to IIST, Trivandrum to attend a National conference (RETCO-III). Some went to attend the Venice 
conference to give presentations and also gave seminars at the Padova Observatory.  One new student 
has joined this group. 

The low-cost balloon programme ICSP sent 8 balloon borne instruments to a height of about 40-42km. 
Valuable data from Crab, solar X-rays and Cosmic rays were obtained.  Several papers are being written 
on the instrumentation and results obtained by our space missions.  Grant was sanctioned to send 
Phoswich detectors a a height of ~ 42km to study high energy gamma ray sources.  Our team got the 
Best Poster  award at the International Conference named 3rd COSPAR symposium on Small Satellites 
which was held at Jeju Island, South Korea.  
 
The ionospheric and earthquake research centre (IERC) at Sitapur  was renamed as the Ionospheric and 
earthquake research Centre and Optical Observatory (IERCOO). Both the telescopes, namely Vashista 
(0.61m) and Arundhati (0.25m) are functioning well. Spectrometers and CCD cameras have been 
procured for world class research activities. Three research Scholars have joined to work towards PhD 
degree. Many National and International scientists visited IERCOO. Observations of variable stars, 
known exoplanets and scanning the sky for new exoplanets are done.  A few conferences were held with 
several eminent personalities visiting the Centre.  Students of  ionospheric sciences continue to monitor 
VLF signals. Pre-seismic anomalies in thermal and electromagnetic channels have been studied from 
satellite observations and several papers were written. Data on the Great Total Solar Eclipse in USA has 
been analysed a paper was published.  Construction of the dining area for students and faculties at 
IERCOO  is completed.   
 
Asit K. Chaudhury of Malda Branch received his PhD degree from Physics Dept. Of MAKAUT. A.A. Molla 
and A. Chatterjee submitted their Thesis to Calcutta University. The Government of West Bengal and the 
Central Government funding agencies, such as MoES, DST, ISRO and CSIR have been funding various 
projects and fellowships at ICSP.  We thank ICSP office for timely compilation of the annual report and 
Audit reports.  
 
 
Prof. S.K. Chakrabarti, Honorary General Secretary   
Indian Centre for Space Physics                  Kolkata: September 19, 2018 
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Governing Body (GB) of the Centre  
 
Prof. B.B. Bhattacharyya, President    Prof. Arun K. Tewari, Vice-President 
Prof. Sandip K. Chakrabarti, Secretary   Mr. Gurusaran Das Gupta, Member 
Prof. S. Midya, Treasurer     Dr. S. C. Chakravarty, Member 
Prof. A. R. Rao, Member     Dr. Sonali Chakrabarti, Member 
Mr. Prabir Kumar Das, Member 
 
Members of the Research Advisory Council (RAC)  
 
Prof. A. K. Tewari, Ex. RKMR College (Chairman) 
Prof. S. Midya, Calcutta University 
Prof. A. R. Rao, Tata Institute of Fundamental Research, Mumbai 
Prof. S. K. Chakrabarti, S.N. Bose Nat’l Centre for Basic Sciences, Kolkata & ICSP 
Prof. D. J. Saikia, National Center for Radio Astronomy, Pune 
Prof. N.M. Ashok, PRL, Member 
Secretary, State Council of Higher Education (ex-officio) 
Prof. Ranjan Gupta, IUCAA, Member 
 
Academic Council Members  
 
Prof. Sandip K. Chakrabarti (Chairman)  Dr. Sudipta Sasmal (Convenor) 
Dr. Ankan Das      Dr. Dipak Debnath    
Mr. Debashis Bhowmick    Mr. Rajkumar Maiti (non-Member Secretary) 
 
In-Charge, Academic Affairs (Honorary)  
 
Prof. Sandip K. Chakrabarti  (Tel. : +91 33 24366003,  
        Email: sandip@csp.res.in / sandipchakrabarti9@gmail.com) 
 
Dean (Academic) and Finance Officer (Acting)  
 
Dr. Ankan Das  (Tel. : +91 33 24366003 Extn: 22,  
  Email: ankan@csp.res.in / ankan.das@gmail.com) 
 
Administrative Officer (Acting)  
 
Dr. Dipak Debnath  (Tel.: +91 33 24366003 Extn: 26,  
   Email: dipak@csp.res.in / dipakcsp@gmail.com) 
 
 

Public Information Officer  
 
Mr. Rajkumar Maiti  (Tel.: +91 33 24366003 Extn: 23,  
     Email: rajkumar@csp.res.in / rajkumarmaiti24@gmail.com) 
 
 

In Charge of the Departments  
 
Dr. Ankan Das       Astrochemistry/Astrobiology 
Dr. Dipak Debnath      High Energy Astrophysics 
Dr. Sudipta Sasmal       Ionospheric Science 
Mr. Debashis Bhowmick      Instrumentation for Space Exploration 

mailto:sandip@csp.res.in
mailto:sandipchakrabarti9@gmail.com)
mailto:ankan@csp.res.in
mailto:ankan.das@gmail.com)
mailto:dipak@csp.res.in
mailto:dipakcsp@gmail.com)
mailto:rajkumar@csp.res.in
mailto:rajkumarmaiti24@gmail.com)
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Regular Faculty Members  
 

Dr. Ankan Das      Assistant Professor-II 
Dr. Dipak Debnath     Assistant Professor-II 
Dr. Ritabrata Sarkar     Assistant Professor 
Dr. Sudipta Sasmal     Assistant Professor 
 

Honorary Faculty Members  
 
Dr. B. B. Bhattacharyya, Ex-ISM, Dhanbad  Distinguished Professor  
Dr. S. K. Chakrabarti, SNBNCBS   Distinguished Professor and Director 
Dr. S. Chakrabarti, M. M. Chandra College  Professor 
Dr. S. C. Chakravarty, EX-ISRO   Senior Professor 
Dr. A. K. Chatterjee, Malda College   Scientist 
Dr. R. Chattopadhyay, Haripal Institution  Scientist 
Dr. T. K. Das, Narasimha Dutta College  Assoc. Professor 
Dr. P. K. Jana, Panipukur B.Ed. College  Scientist 
Dr. M. M. Majumdar, DPI    Scientist 
Dr. S. K. Midya, Calcutta University   Professor 
Dr. G. Tarafdar, Barasat Govt. College  Scientist 
Dr. B.G. Dutta, R.B.C. College   Scientist 
Dr. S. K. Mondal, S-K-B University   Scientist 
Dr. H. Ghosh, Heritage Institute of Tech.  Scientist 
Dr. K. Giri, NITTTR, Kolkata        Scientist 
Dr. S. Ray, G.H. College    Scientist 
Dr. S. Pal      Scientist 
 

 

Senior Research Fellows  
  
Mr. Arka Chatterjee (ICSP)  Mr. Suman Chakraborty (ICSP) 
Mr. Dusmanta Patra (ICSP)  Mr. Prasanta Gorai (ISRO-RESPOND)  
Mr. Arghajit Jana (ISRO-RESPOND) 
 

Junior Research Fellows  
 

Mr.  Debjit Chatterjee (DST-SERB)   Mr. Abhijit Roy (DST-SERB 
Mr.  Soujan Ghosh (ICSP)    Mr. Subrata Kundu (DST-INSPIRE) 
Mr.  Milan Sil (DST-INSPIRE)    Mr. Suman Kumar  Mondal (CSIR) 
Ms. Bratati Bhat (DST-INSPIRE)   Mr. Pabitra Sil (UGC)                  
Ms. Swati Chowdhury (DST-INSPIRE)  Mr. Shyam Sarkar (CSIR) 
Mr.  Kaushik Chatterjee (DST-INSPIRE)  Mr. Ashim Chandra Sarkar (UGC) 
    
Visiting Research Fellows  
 
Mr. Asit K. Choudhury   Mr. Washimul Bari      
Mr. Surya K. Maji   Mr. Dipak Sanki                 
 

Engineers / Laboratory Staff  
 
Mr. Debashis Bhowmick  Engineer- II 
Mr. Arnab Bhattacharya  Junior Engineer 
Mr. Susanta Middya   Technical Assistant  
Mr. Hriday Roy   Laboratory Assistant 
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Office Staff  
 
Mr. Rajkumar Maiti      Assistant Administrative Officer  
Mr. Jyotisman Moitra      Computer Assistant    
Mr. Ram Chandra Das     Office Assistant 
Mr. Uttam Sardar      Office Helper 
 
Security Staff  
 
Mr. Parimal Das 
Mr. Barun Chakraborty 
 
Research Facilities at the Head Quarter  
 

Library: The library has well cataloged journals and conference proceedings in Astronomy, Astrophysics 
and Space sciences and an excellent collection of text books. 
 

Internet: The Centre has dedicated lease-line internet with csp.res.in domain. 
 

Computers:  The Centre has modern high-speed computers and several servers which are connected 
through LAN/Wi-Fi and through the lease-line Internet.   
 
Seminar room:  The seminar room at ICSP is well equipped with modern amenities and wireless 
Internet. 
 
Guest house:  This facility is to provide lodging for residential scientists and visitors to stay overnight.  
 
Laboratories: X-ray and VLF laboratories equipped with PCB making instrument, vacuum chamber, 
uninterrupted power supply and solar panels for adequate power generation. Payloads for Balloon flights 
are fabricated and tested in X-ray laboratory. VLF receivers and antenna for SID and other observations 
are made in VLF laboratory. 
 
Facilities at other branches of the Centre:  
 
IERCOO at Sitapur, West Medinipur: The Ionospheric and Earthquake Research Centre (IERC) for 
studying VLF, radio and optical astronomy was inaugurated at Sitapur, Paschim Medinipur, West Bengal 
in 2012. It has computing and internet facilities, VLF antennas and receivers, small Radio Dish antenna; 
0.25m Meade Optical Telescope, 0.61m telescope. It has a seminar room and a guest house to 
accommodate 20 students for sky watching and optical observations. Solar power for electricity keeps 
this remote Centre running round the clock.  
 
Balloon Faci lity at Bolpur, Birbhum: This Centre is used only during balloon flights twice per year for a 
period of about two months. It has all the facilities to launch balloons and retrieve payloads. Plan is being 
made to have a permanent facility. 
 
ICSP branch at English Bazar, Malda: Two office rooms at Atul Market and a terrace are regularly used 
by the members of the Malda branch. It has computing and internet facilities and a small library. It has 
VLF antennas to receive VLF signals from transmitters all over the world. 
 
Antenna at Cooch Behar: This antenna is used to receive VLF data from transmitters around the globe. 
 

ICSP new campus:  Building of the new campus on Eastern Bypass will start soon. The plan has been 
submitted for final approval. 
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Brief Profiles of the Scientists of the Centre  
 
Dr. Achintya K. Chatterjee: He is the Associate Professor and Ex. Head, Physics Department, Malda 
College and an honorary scientist of ICSP. He is currently doing data analysis RXTE satellite and 
observing SID by VLF antenna. He is also the President of the Malda Branch of ICSP. 
 
Dr. Ankan Das:  He is an Assistant Professor-II and HoD, Astrochemistry/Astrobiology of ICSP. He is also 
the Dean (Academic) and Acting Finance officer of the Centre. His main research interest is in the 
formation of bio-molecules in star forming regions.  
 
Mr. Arghajit Jana : He is an ISRO-RESPOND project Senior Research Fellow and is working on disk-jet 
connection of Black hole. 
 
Mr. Arka Chatterjee: He is a Senior Research Fellow in Black Hole Astrophysics. He is working on 
Photon Bending near very compact objects and its usage in imaging Two component advective flows and 
associated jets around black holes. 
 
Mr. Arnab Bhattacharya : He is a junior engineer at ICSP and is involved in ICSP activities for software 
developments for balloon experiments. 
 
Mr. Asit Kumar Choudhury: He is an Asst. Teacher at the L.M.S.M. Institution, Malda and is an 
honorary Senior Research Fellow of ICSP. He is working on data analysis of RXTE satellite and also 
observing SID using VLF. He is also the Secretary of the Malda branch of ICSP. 
 
Mr. Abhijit Roy: He is a Junior Research Fellow in Instrumentation for Space Exploration under DST-
SERB project and he is working on study of cosmic ray interaction with earth atmosphere by monte carlo 
simulation and small balloon born experiment. 
 

Mr. Ashim Chandra Sarkar : He is a Junior Research Fellow in Optical Astronomy department. He is a 
UGC-JRF Fellow. 
 

Ms. Bratati Bhat: She is a Junior Research Scholar in Astrochemistry/ Astrobiology under DST-INSPIRE 
Project. She is working on Extraction of physical from the observed line profiles of interstellar medium. 
 

Prof. Bimalendu B. Bhattacharyya:  He is the President of the Governing Body and an Honorary 
Emeritus Professor. He is currently serving as the Chairman of the Science Advisory Council of NGRI, 
Hyderabad. He is an ex-Director of Indian School of Mines, Dhanbad. His field of specialization is the 
study of deep crustal structure on earth from magneto-telluric data. 
 

Dr. Broja G. Dutta: He is an Assistant Professor at R.B.C. College, North 24 Parganas and has 
completed his Ph.D. as a “Teacher Fellow” at ICSP under “Faculty Improvement Programme” of UGC. 
He is working on the time-lag properties of X-ray emission from accretion disks around black holes. He is 
an honorary Scientist of ICSP. 
 

Mr. Debashis Bhowmick: He is an engineer-II at ICSP and is in Charge of X-ray and VLF laboratories 
which oversee the activities related to  X-ray detector fabrication, test and evaluation and balloon 
experiments and VLF antennas. 
 
Mr. Debjit Chatterjee:  He is a DST-SERB Project Research Scholar and is working on X-ray Astronomy 
as a Junior Research Fellow. 
 
Dr. Dipak Debnath: He is an Assistant Professor-II and HOD of High Energy Astrophysics, ICSP. He is 
also Acting Administrative officer of the Centre. His main research interest is observational and 
theoretical studies of the properties of stellar massive black hole candidates during their X-ray active 
periods. 
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Mr. Dusma nta Patra : He is a Senior Research Fellow in Radio Astronomy and is working on Spectral 
aging analysis of Giant radio galaxies using Very Large Array and Giant Meter wave Radio Telescope. 
He studies multi-wavelength properties of Galactic micro-quasars. 
 

Dr. G. Tarafdar:  He is an honorary scientist of the Centre. He is a faculty at Barasat Govt. College. 
 

Dr. H. Ghosh: He is an Assistant Professor at Heritage Institute of Technology. He works on Monte Carlo 
simulation of Radiative transfer around black holes. 
 

Dr. K. Giri: He is an Assistant Professor at NITTTR, Kolkata. He works on numerical simulations of 
accretion flow around black holes. 
 

Mr. Kaushilk Chatterjee:  He is a Junior Research Fellow in High Energy Astrophysics under DST-
INSPIRE project, working on spectral and timing properties of a few stellar massive black hole 
candidates during their active X-ray active phase.  
 
Dr. M. M. Majumdar:  He is an honorary scientist of ICSP. He is working on similarities of accretion flows 
around black holes and fluid dynamics in a converging-diverging duct. 
 
Mr. Milan Sil:  He is a Junior Research Scholar in Astrochemistry/ Astrobiology under DST- INSPIRE 
Project, working on physical and protoplanetary disk.   
 
Dr. P. K. Jana: He is teaching at the Panipukur B. Ed. College and is an honorary scientist of ICSP. He 
works on trends of Ozone depletion over India. He is an honorary Scientist of ICSP. 
 
Mr. Pabitra Sil:  He is a Junior Research Fellow in Optical Astronomy department. He is a UGC-JRF 
Fellow. 
 
Mr. Prasanta Gorai: He is a DST project Senior Research Scholar in Astrochemistry/ Astrobiology and is 
working on the formation of various complex molecules in star forming regions. 
 
Dr. R. Chattopadhyay: He is an Asst. Teacher at Haripal G. D. Institution. His research work includes 
Airglow and Ozone depletion. He is an honorary scientist of ICSP. 
 
Mr. R. Khan: He is an Asst. Teacher of Bidhan Nagar Govt. High School and is involved in activities of 
ICSP observatories. He trains sky watching using an IERC Optical Telescope. 
 
Dr. Ritabrata Sarkar:  He is an Assistant Professor at ICSP. He is analyzing the data of balloon borne 
experiments which include corrections due to atmosphere and instrumental effects. He also computes 
charged space radiation components and their interaction with earth’s magnetic fields. 
 

Prof. S. K. Midya:  He is a Professor and Co-ordinator of the Dept. of Atmospheric Science of Calcutta 
University and an honorary Professor of ICSP. He works on Airglow experiments, Ozone depletion 
problem and Earthquakes. 
 

Dr. Sabyasachi Pal:  He is a Honorary Scientist at ICSP. He is working on search for transient radio 
sources and multi-wavelength study of known transient events. He is doing a galactic plane survey, main 
goal of which is to search for new supernova remnants. 
 

Prof. Sandip K. Chakrabarti: He is a Senior Professor and HoD, Astrophysics & Cosmology of S.N. 
Bose National Centre for Basic Sciences. He is an Honorary Director, Distinguished Professor and the 
General Secretary of ICSP. His research interest ranges from physics of black hole accretion and 
outflows; high energy astrophysics;  instrumentation for X- ray/gamma-ray observations and low cost 
balloon borne studies; ionospheric perturbations due to terrestrial and extra-terrestrial phenomena and 
their effects on VLF radio waves and Chemical Evolution of star forming regions. 
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Dr. Sonali Chakrabarti: She is an Associate Professor at the Maharaja Manindra Chandra College and 
an honorary Professor of the ICSP. Her research interest lies in the formation of bio-molecules in space, 
VLF research and study of the possibility to produce high resolution millimeter and microwave grating 
instruments.  
 

Mr. Soujan Ghosh: He is a Junior Research Scholar working at IERCOO/ICSP, Sitapur. He works on 
Tropospheric and Ionospheric responses of Pre- and Co-Seismic Irregularities using Satellite and 
Ground Base Techniques. 
 

Dr. Sudipta Sasmal:  He is an Assistant Professor working at ICSP. He is the Head of the Department of 
Ionospheric Sciences also he is a convener of executive committee of IERCOO/ICSP at Sitapur. He is 
also the convener of Academic Council at ICSP. He is working on observation and theoretical studies of 
Ionospheric irregularities. He is acting in-Charge of IERCOO. 
 
Mr. Shyam  Sarkar :  He is a Junior Research Fellow in Optical Astronomy department. He is a CSIR 
Fellow. 
 

Mr. Subrata Kundu: He is a Junior Research Fellow in Ionospheric Sciences under DST-INSPIRE 
Project and works onvariation of GPS-TEC during Space Weather phenomenon and Sudden ionospheric 
disturbances using GPS-TEC data. 
 
Ms. Swati Chowdhury:  She is a Junior Research Fellow in Ionospheric Sciences under DST-INSPIRE 
Project. She is working on lightning in the atmosphere and its induced phenomena. She is also working 
on D region modeling in quiet and perturbed condition. 
 
Mr. Suman Chakraborty: He is a Senior Research Fellow at ICSP. He is working on LEP events, 
generation of AGW during Solar eclipse and CTIP Model. 
 
Mr. Suman Kumar Mondal:  He is a Junior Research Fellow in Astrochemistry/Astrobiology under CSIR 
fellowship, working on the formation, destruction and excitation of molecules and their influence on the 
structure, dynamics and evolution of astronomical objects. 
 
Dr. Suman Ray: He is working as an honorary scientist. He is in the VLF group and is working on the 
earthquake related anomalies of VLF signals. He is a Teacher at Gobordanga Hindu College. 
 
Dr. Sushanta K. Mondal:  He is an honorary scientist of ICSP. He is an Assistant Professor at S.K.B.M. 
University, Purulia. 
 
Dr. Tilak B. Katoch: He is an honorary Senior Research Fellow (SRF) and is working on the observation 
of solar flares by RT-2 satellite and X-rays sources by LAXPC instruments. He is a Scientist in X-ray 
Astronomy group of TIFR. 
 

Dr. T. K. Das: He is an honorary Associate Professor of ICSP. His work is on the solar physics, especially 
on sunspots and classification of radio bursts. He also works on the geo-spot model of earthquakes, 
relationships between earthquakes and VLF etc. 
 

Mr. Washimul Bari: He is an Asst. Teacher in Malda and is an honorary Senior Research Fellow at 
ICSP, Malda branch. He works on VLF studies of ionosphere and also data analysis of NASA/ISRO 
satellites. 
 

Research Work Published/Accepted for Publication  
 

Bhattacharjee A., Banerjee, I.,  Banerjee, A., Debnath, D.,  and Chakrabarti, S. K   “The 2004 
Outburst of BHC H1743-322: analysis of spectral and timing properties using the TCAF solution” 2017, 
MNRAS, 466, 1372. 
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Bhattacharjee, A., Chakrabarti, S. K.,   “Monte Carlo simulations of thermal comptonization process in a 
two-component advective flow around a neutron star”, 2017, MNRAS, 472, 1361. 
 
Chakraborty, S., Sasmal, S., Chakrabarti, S. K.,Bhattacharya, A.,  “Observational signatures of 
unusual outgoing longwave radiation (OLR) and atmospheric gravity waves (AGW) as precursory effects 
of May 2015 Nepal earthquakes”, 2018, J. Geodynamics, 113, 43. 
 
Chakrabarti, S. K., Sarkar, R., Bhowmick, D., & Bhattacharya, A.,  “Study of high energy phenomena 
from near space using low-cost meteorological balloons”, 2017, Exp. Astron., 43(3), 311. 

Chakraborty, S., Sasmal, S., Basak, T., Ghosh, S., Palit, S., Chakrabarti, S. K., Ray, S., “Numerical 
modeling of possible lower ionospheric anomalies associated with Nepal earthquake in May, 2015”, 
2017, ASR, 60, 1787. 

Chattopadhay , S.,  Chattopadhay , G., Midya , S. K.,  “Shannon entropy maximization supplemented by 
neurocomputing to study the consequences of a severe weather phenomenon on some surface 
parameters”, 2018, NH, 8, 3298. 

Chatterjee, A., Chakrabarti, S. K., Ghosh, H.,  “Temporal evolution of photon energy emitted from two-
component advective flows: origin of time lag”, 2017, MNRAS, 472, 1842. 

Das, P., Midya , S. K., Das, D .K., Rao, G. S.,  Raj, U.,  “ Characterizing Indian Meteorological Moisture 
Anomaly Condition Using Long-term (1901-2013) Gridded Data - A Multivariate Moisture Anomaly Index 
(MMAI) Approach”, 2017,  IJC, 38, 144. 

Deb, A., Giri, K., Chakrabarti, S. K.,  “Dynamics of magnetic flux tubes in an advective flow around a 
black hole”, 2017, MNRAS, 472, 1259. 
 
Debnath, D., Jana, A., Chakrabarti, S. K., Chatterjee, D., Mondal, S.,  “Accretion Flow Properties of 
Swift J1753.5-0127 during Its 2005 Outburst”, 2017, ApJ, 850, 92. 
 
Etim, E. E., Gorai, P.,  Das,  A., Chakrabarti, S. K.,  Arunan, E.,   “Interstellar hydrogen bonding”, 2018, 
ASR, 61, 2870. 
 
Etim, E. E., Gorai, P., Das, A.,Arunan, E.,  “Theoretical investigation of interstellar C-C-O and C-O-C 
bonding backbone molecules”, 2018,  ApSS,  6, 363.  
 
Ghosh, S., Sasmal, S., Midya, S. K.  Chakra barti, S. K., “ Unusual Change in Critical Frequency of F2 
Layer during and Prior to Earthquakes”, 2017, OJER, 6, 191. 
 
Jana, A., Chakrabarti, S. K., Debnath, D.,  “Properties of X-Ray Flux of Jets during the 2005 Outburst of 
Swift J1753.5-0127 Using the TCAF Solution”, 2017, ApJ, 850, 91. 
 
Kim, J., Garain, S. K., Balsara, D. S., Chakrabarti, S. K.,  “General relativistic numerical simulation of 
sub-Keplerian transonic accretion flows on to black holes: Schwarzschild space-time”, 2017, MNRAS, 
472, 542. 
 
Mondal, S., Chakrabarti, S. K.; Nagarkoti, S., Arévalo, P.,  “Possible Range of Viscosity Parameters to 
Trigger Black Hole Candidates to Exhibit Different States of Outbursts”, 2017, ApJ, 850, 47. 
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Roy, A., Chakrabarti, S. K.,  “Hydrodynamic simulations of accretion flows with time-varying viscosity”, 
2017, MNRAS, 472, 4689. 

Saha, U., Singh , D., Midya S.K. , Singh R.  P., Singh , A. K., Kumar , S., “ Spacio-temporal variability of 
lightning andconvective activity over South/South-East Asia with an emphasis during El Nino and La 
Nina”, 2017, JAR.,197,150 

Sahu, D., Minh, Y. C., Lee, C -F, Liu, S -Y, Das, A., Chakrabarti,  S. K., Sivaraman, B.,  “Deuterated 
formaldehyde in the low-mass protostar HH212”, 2018, MNRAS, 475, 5322. 
 
Sarkar, R., Chakrabarti, S. K., Pal, P. S., Bhowmick, D., Bhattacharya, A.,  “Measurement of 
secondary cosmic ray intensity at Regener-Pfotzer height using low-cost weather balloons and its 
correlation with solar activity”,  2017, ASR, 60, 991. 

Sarkar , D., Das, P., Jana, P. K., Midya , S. K., “ Variation in Tropospheric Ozone Concentrations over 
different stations in India”, 2017, ZIJMR, 7, 45.  

Sasmal, S., Basak, T., Chakraborty, S., Palit, S., Chakrabarti, S. K.,  “Modeling of temporal variation of 
very low frequency radio waves over long paths as observed from Indian Antarctic stations”,  2017, JGR, 
122, 7698. 
 
Sil, M., Gorai, P., Das, A., Bhat, B., Etim, E., E., Chak rabarti, S. K.,  “Chemical Modeling for Predicting 
the Abundances of certain Aldimines and Amines in Hot Cores”. 2018,  ApJ, 853, 139. 
 
 

Impact Factor per Journal by ICSP scientists in 2017 -2018: 
 
 

Impact Factor in 2017-2018 

Sl. No  Journal Name  Impact Factor (IF)  No. Of publications  Total IF  

1 ApJ  5.551 4 22.204 

2 MNRAS 5.194 7 36.358 

3 JGR 3.42 1 3.42 

4 J Geodynamics  2.142 1 2.142 

5 AP&SS 1.885 1 1.885 
6 ASR 1.529 3 4.587 

7 Exp. Astron  1.349 1 1.349 

8 OJER 0.54 1 0.54 

Total Impact Factor  72.485 
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Departmental Progress Reports (2017 -2018) 
 

Department of Astrochemistry/Astrobiology  
 
Study the formation of stars is important as this holds the clue to our origin in the 
Universe. Various evolutionary stages of the star formation could well be probed 
with the observation of various molecules. At ICSP, we are engaged in these 
studies to answer the evolutionary history of the complex bio-molecules in the 
Interstellar medium and circumstellar disks. At present, our department has now 
three JRF (Mr. Milan Sil, Ms. Bratati Bhat, and Mr. Suman Mondal) and one SRF 
(Mr. Prasanta Gorai). This year, we have published five papers in some of the 
reputed international refereed journals. Dr. Ankan Das made presentations on 
various departmental activities in some national (Chennai, Kolkata etc.) and 

international (Germany) meets. Dr. Takeshi Shimonishi visited the group for two weeks. 
 

  
 
(Dr. Ankan Das) 

HOD, Astrochemistry/Astrobiology 
 

Department of High Energy Astrophysics  
 

During this period of time, we studied various theoretical and observational 
aspects of black holes. There are total six regular (Dr. Dipak Debnath, Mr. Arka 
Chatterjee, Mr. Shreeram Nagarkoti, Md. Aslam Ali Molla, Mr. Arghajit Jana, 
Mr. Debjit Chatterjee and Mr. Kaushik Chatterjee) and visiting members (Dr. 
Broja Gopal Dutta and Mr. Nirmal Saha) who are working in this group. 
Regular research scholars are working on various important topics on black 
holes under different national and international project grants. We have 
published total five scientific papers in high impact refereed international 
journals. We have recruited one new student (Mr. Kaushik Chatterjee) under 
DST INSPIRE project. Two new research projects from DST/SERB and 
DST/GITA are sanctioned. Two scholars (Md. Aslam Ali Molla and Mr. Arka 

Chatterjee) have submitted their Thesis at CU for their Ph.D. degree. 
 

During this period, we attended different scholarly places to attend scientific conferences or workshops. 
We (Prof. S. K. Chakrabarti, Dr. Dipak Debnath, Mr. Arka Chatterjee, Mr. Arghajit Jana and Mr. Debjit 
Chatterjee) went to IIST, Thiruvananthapuram, India to attend  National Conference on “Recent Trends in 
the Study of Compact Objects: Theory and Observation” (RETCO-III) during June 5-7, 2017. We 
presented results based on our recent studies. Dr. Dipak Debnath, Mr. Arghajit Jana and Mr. Debjit 
Chatterjee also visited Venice, Italy during Oct. 15-20, 2017 to attend “INTEGRAL Symposium 2017: 
Energetic Time Domain Astrophysics". We all presented contributory lectures of 20 min duration each, 
based on our recent results of studies of black holes X-ray binaries. During this visit, we were invited  to 
the University of Padova, Italy where we presented lectures based on our recent research works on 
accretion processes around black holes. 
. 
 
 

(Dr. Dipak Debnath) 
HOD, High Energy Astrophysics 
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X-ray and VLF Laboratories  
 

Several Instrumentation and data analysis aspects of Balloon borne science are 
studied in this department. VLF instrumentation and overall maintenance, 
purchasing etc are also done in this department at ICSP, IERCOO and ICSP new 
campus. There are total seven regular members (Mr. Debashis Bhowmick, Dr. 
Ritabrata Sarkar, Mr. Arnab Bhattacharya, Mr. Susanta Middya, Mr. Hriday Roy, Mr. 
Uttam Sardar, Mr. R.C Das) who are working in this group. Eight (D102 to D109) 
successful balloon missions has been conducted during this year. New project 
grant was received from SERB-DST to conduct a balloon borne space exploration 
experiment which kept us bury this year. New phoswich detectors were purchased 
and circuit implementation, testing, development of payload is preparing for 
upcoming balloon born studies. The telescope dome was made and installation of 

CDK 24 and SN10 optical telescope was done at IERCOO. Design, supervision, electrification etc. of two 
new dining place has been finished at IERCOO. Two scientific papers were published in high impact 
refereed international journals during this financial year, 2017-18. Dr. Ritabrata Sarkar has participated in 
COSPAR Symposium at Jeju, South Korea on July, 2017 and the poster team received the Best poster 
award. 
 

 
(Mr. Debashis Bhowmick) 

In Charge, X-ray and VLF laboratories 
 

Department of Ionospheric Sciences  
 

We focus on the observational and theoretical understanding of various 
terrestrial and extra-terrestrial sources on ionosphere and their detection 
through sub-ionospheric propagated Very Low Frequency (VLF) signals. We 
emphasize on the detailed modeling of LAIC coupling mechanism through multi-
parametric approaches. Upper ionospheric and magnetospheric coupling are 
being studied by ground and space based observation. Simultaneous real time 
monitoring of VLF radio wave are running in IERCOO, Sitapur and ICSP Malda 
branch. Seven research papers were published in reputed international 
journals. Two new PhD students, namely, Mr. Subrata Kundu and Ms. Swati 
Chowdhury joined in this department under the DST INSPIRE research 

program. Dr. Surya K. Maji received his PhD degree and Mr. Suman Chakraborty successfully submitted 
his thesis in University of Calcutta. Dr. Suman Chakraborty joined  S. N. Bose National Centre for Basic 
Sciences as a Post-Doctoral Research Associate. Prof. Chakrabarti, Dr. Sasmal and Mr. Chakraborty 
presented lectures in seminars on ionospheric sciences in University of Calcutta and Sidho Kanho Birsha 
University. A project has been sanctioned by DST/SERB under Dr. Sasmal as PI.  Dr. Sasmal guided two 
M.Sc. project students.  
 

 
(Dr. Sudipta Sasmal) 

HOD, Ionospheric Sciences 
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Members of Scientific Societies/Committees  
 
Ankan Das is a member of Astrochemistry Society of India. 
 
Sudipta Sasmal is a member of International Global Navigation Satellite System (IGNSS). He is also a 
member of Indian Polar Research Network.  
 
Prasanta Gorai is a member of Royal Society of Chemistry (RSC). 
 
Milan Sil has taken affiliate membership of Royal Society of Chemistry (RSC). 
 
 
 

Ph.D. Thesis Submitted  
 

Suman Chakr aborty submitted his Ph.D. Thesis on “Modeling of lower ionospheric perturbations along 
Very Low Frequency radio wave propagation paths due to diverse physical phenomena” (University of 
Calcutta), 2017. 
 

Aslam Ali Molla submitted his Ph.D. Thesis on “Observational Evidence of Two Component Advective 
Flows around Black Holes from the Analysis of Satellite Data” (University of Calcutta), 2017. 
 
Arka Chatterjee submitted his Ph.D. Thesis on “Effects of Photon Bending on Observational Aspects of 
Black Hole Accretion” (University of Calcutta), 2017. 
 

Shree Ram Nagarkoti submitted his Ph.D. Thesis on “Criteria For Formation Of The Boundary Layer Of 
A Black Hole Accretion Flow And Estimation Of Viscosity From Observational Data” (University of 
Calcutta), 2018. 
 

Ph.D. Degree Received  
 

Surya Kanta Maji  received Ph.D. Degree on “The effects of the solar eclipse on signal amplitude of very 
low frequency radio waves in Indian sub-continent” (University of Calcutta), 2017. 
 

Dipen Sahu  received Ph.D. Degree on “Astrophysical processes leading to deuterium enrichment of the 
interstellar medium” (University of Calcutta), 2017. 
 

Asit K Choudhury  received Ph.D. Degree on “Sources of High Energy Radiation and their effects on the 
Very Low Frequency (VLF) Radio Signals” (Maulana Abul Kalam Azad University of Technology), 2017 
for work done at the Malda branch of ICSP. 
 

Course of Lectures offered by ICSP members  
 
Ankan Das and Dipak Debnath gave a series of lectures on astrophysical topics at Ramakrishna 
Mission Residential College, Narendrapur, as a part of astrophysics elective course for M.Sc. (Physics) 
4th semester students. 
 

Participation in National / International Conferences & Symposia  
 

Sandip K. Chakrabarti in July, 2017  gave an oral presentation on “Evolution of Life since big bang 
and the origin of life”  in University of Gour Banga, Malda. In August, 2017  he gave S. Chandrasekhar 
Memorial Lecture on “Transonic Flows Around Black Holes”  in University Of Notre Dame, USA, also 
gave a contributory talk on “Synthesis of Biomolecules in Interstellar Medium”  at Walter E. 
Washington Convention Center, Washington, DC, USA at the 254th ACS meeting.  In September, 2017  
he gave a contributory talk on “High Energy Astronomy with meteorological balloons”  at Convention  
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Centre Jeju Island, S. Korea. He also gave a guest lecture on “Food Habits of Black Holes”  at National 
Students’ Space Challenge meeting at IIT Kharagpur. In February. 2018 he gave two Invited Science 
Day Talk on Chemical Evolution of the Universe since Big Bang and the Origin of Life  at Heritage 
Institute of Technology, and at St. Paul’s College, Kolkata. In March,  2018 he participated and gave an 
invited science day talk on “Chemical Evolution of the Universe since Big Bang and the Origin of 
Life”  at CORAASS conference, S.K.B. University, Purulia. W.B.. 
 

Ankan Das in July 2017  gave an oral presentation on “Complex deuterated species in the Interstellar 
medium’ in Current and future perspectives of chemical modeling in Astrophysics”  on 17th July 
2017, Hamburg, Germany. In October, 2017  he gave a lecture on “Chemical composition of the 
Interstellar medium in Astrochemistry in the THz domain”  on 31st October 2017, Chennai, India. In 
January 2018 he gave another oral presentation on “Astrochemistry@ICSP”  on 31st January, 2018, at 
IERCOO Paschim Medinipur, West Bengal. 
 

Dipak Debnath in June 2017  delivered oral presentation at National conference on “Recent Trends in 
the Study of Compact Objects: Theory and Observation”  (RETCO-III) during June 5-7, 2017 at IIST, 
Thiruvananthapuram, India.  In October 2017  he delivered contributory lecture at International 
conference on “INTEGRAL Symposium 2017: Energetic Time Domain Astrophysics ” at Centro 
Culturale Don Oriore Artigianelli, Venice, Italy during 15-20 October, 2017. Also delivered invited an 
lecture at “The Astronomical Observatory ”, Padova, Italy on 18th October, 2017. 
 

Ritabrata Sarkar  in September, 2017  gave a poster presentation on 3rd COSPAR Symposium on Small 
satellites for space research, Jeju, South Korea September 18-22, 2017. In March 2018  he gave a talk 
on Conference on Recent Advancements in Astrophysics and Space Science (CORAASS), Department 
of Physics, Sidho Kanho Birsha University, Purulia, W.B., March 5, 2018. 

Sudipta Susmal  was in the organizing committee in (a) one-day seminar on “Atmospheric Electricity and 
Natural Hazards” at University of Calcutta,  May 5, 2017, (b) “Scope of Astronomy with Small 
Telescopes” on November 6, 2017  at Ionospheric and Earthquake Research Centre & Optical 
Observatory/Indian Centre for Space Physics (IERCOO/ICSP), Sitapur, Paschim Medinipur, West 
Bengal, (c) “Astrochemistry and Exoplanets”, on January 31, 2018  at IERCOO/ICSP, Sitapur, Paschim 
Medinipur, West Bengal and (d) CORAASS conference at Sidho-Kanho-Birsha University. gave an oral 
presentation on “Lithosphere -Atmosphere -Ionosphere Coupling (LAIC) ”  mechanism in one-day 
seminar on “Atmospheric Electricity and Natural Hazards” at University of Calcutta on May 5, 2017. gave 
an oral presentation on “Radio wave characteristics in Antarctica”, Ananta Kumar Sarker & Snehalata 
Sarker Memorial One Day Seminar, November 11, 2017 , Bethune College, Kolkata, India. He gave a 
talk on “Indian Scientific Expedition to Antarctica”, 12th January, 2018, Shreedharpur School, Paschim 
Mednipur, West Bengal, India, and also gave an oral presentation on “Satyendra Nath Bose: A “NOBEL” 
Mathematician and Physicist”, on 18th January, 2018, Ghatal Vidyasagar High School, Ghatal, Paschim 
Medinipur,West Bengal, India. In February 2018 gave a talk on “Life  and Science in Antarctica ”  on 8th 
February, 2018, at Nayaput, Sudhir Kumar High School, Contai, Purba Medinipur, West Bengal, India. 
He gave another talk on “Earthquakes and its “Prediction” ” , on S. N. Bose Memorial Lecture 28th 
February, 2018, Gomokpota Gunodhor High School, Paschim Medinipur, West Bengal, India. He gave an 
oral presentation on “Indian Scientific Expedition to Antarctica: An Overview”, on 28th February, 2018, at 
Shyamsundarpur Patna High School, Purba Medinipur, West Bengal, India. In March 2018  gave a talk 
on “Radio Science in Antarctica”, Conference on Recent Advancements in Astrophysics and Space 
Science, March 5, 2018, Department of Physics, Sidho Kanho Birsha University, Purulia, India. 
 

Arka Chatterjee gave oral presentation on “Monte Carlo Simulation of X -Ray Imaging, spectral and 
Temporal Properties of Photons Emerging out of a Two Component Advective Flow ”, RETCO III, 
IIST, Trivandrum, India, 2017 
 

Dushmanta Patra visited NCRA/GMRT for observation of the projects 'Multi-frequency properties of the 
radio galaxy J0218–21.' on June-July, 2017. 
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Suman Chakraborty in May 2017 gave a talk on “Numerical Modeling of ionospheric anomalies 
associated with the Nepal earthquake ”  in one-day seminar on “Atmospheric Electricity and Natural 
Hazards” at University of Calcutta,  May 5, 2017, Kolkata, India, May, 2017, in March 2018  gave a talk 
on “Understanding Seismo -Ionospheric anomaly ” , Conference on Recent Advancements in 
Astrophysics and Space Science, March 5, 2018, Department of Physics, Sidho Kanho Birsha University, 
Purulia, India. 
 
Arghajit Jana  in June, 2017  gave oral presentation on “Accretion -Ejection Process of Swift J1753.5 -
0127 during its 2005 Outburst ”  at RETCO - III—IIST, Thiruvananthapuram, India, in October, 2017  
gave Oral Presentation on “Disk -Jet connections in Black Holes X -Ray Binaries with TCAF 
Solution ”  at The INTEGRAL Symposium 2017 : Energetic Time Domain Astrophysics—Venice, Italy,  
 
Debjit Chatterjee  in June, 20 17 gave a talk on “The 2000 and 2005 outburst of XTE J1118+480: 
Analysis with TCAF solution”  at RETCO-III, IIST, Thiruvananthapuram, in October, 2017  gave a talk 
on “Study of the Spectral Properties and Estimation of the Mass of XTE J1118+480 with the TCAF  
solution”  at “INTEGRAL Symposium 2017: 'Energetic Time Domain Astrophysics'” in Venice, Italy, 
 
Prasanta Gorai in July, 2017  gave a short poster presentation with an oral presentation with title 
“ Possibility of forming propargyl alcohol in the Interstellar medium ”  on 17th July 2017, Hamburg, 
Germany. In October,2017  and January 2017  Gave two talk on "Explaining sulfur deficit in the 
Interstellar Medium"  on 31st  October, 2017, Chennai and on on 31st  January, 2018, (IERCOO), 
Paschim Medinipur, West Bengal. 
 
Milan Sil  in October, 2017  and in January, 2018  gave two oral presentations on “Systematic study on 
the presence of impurities on interstellar ices”  at the seminar on “Astrochemistry in the THz domain”, 
Chennai, India in October, 2017 and also at the seminar on “Astrochemistry and Exoplanets”, Sitapur, 
Midnapur, West Bengal, India in January, 2018. 
 

Bratati Bhat  in October, 2017  gave an oral presentation on “ applying radiative trans fer modeling to 
astrochemistry”  at the seminar 'Astrochemistry in the Thz domain' from October 30-31 at Chennai, 
India. 
  

Soujan  Ghosh  attended one-day seminar on “Atmospheric Electricity and Natural Hazards” at University 
of Calcutta on May 5, 2017 and Conference on Recent Advancements in Astrophysics and Space 
Science, March 5, 2018, Department of Physics, Sidho Kanho Birsha University, Purulia, India. He also 
attended Conference on “Recent Advancements in Astrophysics and Space Science”, March 5, 2018, 
Department of Physics, Sidho Kanho Birsha University, Purulia, India. 
 
Subrata Kundu  attended one-day seminar on “Atmospheric Electricity and Natural Hazards” at 
University of Calcutta on May 5, 2017 and Conference on Recent Advancements in Astrophysics and 
Space Science, March 5, 2018, Department of Physics, Sidho Kanho Birsha University, Purulia, India. 
 

Swati Chowdhury attended Conference on “Recent Advancements in Astrophysics and Space 
Science”, March 5, 2018, Department of Physics, Sidho Kanho Birsha University, Purulia, India. 
 

Workshop / Seminar/ Conference organized  
 

A one-day seminar on “Atmospheric Electricity and Natural Hazards” on 5 May, 2017, jointly organized by 
Department of Atmospheric Sciences, University of Calcutta and Indian Centre for Space Physics, 
Kolkata, India 
 
A one-day seminar on “Scope of Astronomy with Small Telescopes” on November 6, 2017 at Ionospheric 
and Earthquake Research Centre & Optical Observatory/Indian Centre for Space Physics 
(IERCOO/ICSP), Sitapur, Paschim Medinipur,West Bengal. 
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A one-day seminar on “Astrochemistry and Exoplanets” was organized on January 31, 2018 at 
Ionospheric and Earthquake Research Centre & Optical Observatory/Indian Centre for Space Physics 
(IERCOO/ICSP), Sitapur, Paschim Medinipur, West Bengal. 
 
A one-day Conference on Recent Advancements in Astrophysics and Space Science (CORAASS), on 
March 5, 2018, jointly organized by Indian Centre for Space Physics, Sidho Kanho Birsha University, 
Purulia, and S.N. Bose National Centre for Basic Sciences, Kolkata,  India. 
 

Visits abroad from the Centre  
 
Sandip K. Chakrabarti Visited University of Notre Dame, USA from August 6th to August 19th, 2017. 

Visitors from abroad to the Centre  

Dr. Takashi Shimonishi from Tohoku University visited in January, 2018.  

Dr. Bruce Tsurutani visited ICSP and IERCOO in February, 2018. 

Collaborative research & project work  
 

Modeling of Interstellar Gas-Grain Chemistry and study the spectral properties of some complex 
Interstellar molecules, A. Das (ICSP), S.K. Chakrabarti (SNBNCBS and ICSP): Funded by Department of 
Science and Technology. 
 
Abstract: Almost two hundred species were discovered in the interstellar medium (gas and ice) and 
thousands of chemical species were discovered in meteorites which are believed to be formed in proto-
stellar phase. Surprisingly, reaction rate coefficients for the formation of several of these Interstellar gas 
phase as well as grain surface species, what to talk about amino acids seen in meteorites are, till date, 
unknown. Occasionally one takes approximate values of the reaction rates for modeling purposes, but 
these might yield misleading results. We perform Quantum Chemical simulation to study the spectral 
properties of several important Interstellar species to correlate different observational aspects. Armed 
with chemical abundances and spectral knowledge  of complex molecules, we predict abundances of 
bio-molecules and their precursors. 
 
Interstellar chemistry as a powerful tool to investigate physical conditions around the star forming regions 
and protoplanetary disks, A. Das (ICSP), S.K. Chakrabarti (SNBNCBS and ICSP): Funded by 
Department of Science and Technology. 
 
Abstract: It is a long-standing aspiration to use chemical properties of various interstellar species for the 
measurement of physical properties of molecules clouds and star forming regions. In this project, we 
want to test outcomes of various models of interstellar chemistry and cross check them with known 
results. Molecules with two or more hydrogen atoms would be useful to trace the dynamic properties 
because of their ortho to para spin orientations. Temperature dependency of this ortho to para ratio (in 
the high temperature, ortho to para ratio is close to 3.0 but at low temperature, it drops signi�¿�F�D�Q�W�O�\����
would be an useful diagnostics tool for this purpose. During the star formation process, study of 
abundances of sulfur bearing species would be another option to use as a chemical clock. Circumstellar 
disk is a natural byproduct of a rotating cloud collapse. These disks are the birth sites of the planetary 
systems and are thus called the protoplanetary disks. Study of the chemical composition of these disks 
will provide some estimation of the initial chemical composition of future planets. Similarly, ambipolar 
di�¡usion is a phenomenon which controls the rate of star formation to some extent. Thus the 
measurement of ambipolar lengthscale would be essential. This is done by measuring di�¡erences in line 
widths of similar charged and neutral species. In this regard, we will use CASSIS interactive spectrum 
analyzer. Moreover, we will use CASSIS to model astronomical spectra of various species under 
di�¡erent physical circumstances. 
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Low cost space exploration by weather balloon borne X-ray detector, R. Sarkar (ICSP): Funded By 
DST/SERB. 
 

Abstract: To see the sky in X-rays, detectors must be flown beyond Earth’s atmosphere which obscure X-
rays. For this purpose, detectors on board satellites are the best possible solution, as they offer a large 
number of stunning capabilities like carrying big detectors, stable platform for better pointing accuracy, 
longer time exposure, almost no residual atmosphere etc. But the main problem for this type of mission is  
that they have huge financial implication. Due to the orbital location these types of missions also have 
significant radiation hazards and in-orbit maintenance of the satellite is also very high. A significant level 
of scientific knowledge can be acquired with a different approach using several thousand times lower 
cost, by exploiting small sized payloads on board weather balloons. Typically these balloons can attain 
an altitude of 40 km above the ground, with a small sized payload of 4-5 kg. Thanks to the miniaturization 
of electronic components, these missions are possible. At this altitude level the overall possibility of 
radiation hazards are also low. ICSP has pioneered in this method and so far launched nearly 100 
missions to near space. Presently ICSP has been able to track, recover and reuse all the payloads, 
thereby reducing the cost. In this proposal we want to build a small and light-weight yet sophisticated 
payload to measure the X-ray radiation from the extraterrestrial sources like Sun, X-ray binaries, GRB 
etc. as well as to measure secondary X-ray emission at various altitudes in the atmosphere due to 
cosmic ray interactions. For this purpose, we want to build a payload which includes a phoswich 
scintillator detector with NaI and CsI crystals in combination with a Photo-Multiplier Tube to measure X-
ray radiation. Using the existing scientific ballooning facility in ICSP, this detector may be taken above the 
atmosphere with low cost weather balloons and bring it back by parachutes. Since we can recover the 
payloads, same detectors may be used for several missions and have a comparative study of the results 
(for example, modulation of cosmic rays by solar activities in different phases of its cycle). A considerable 
knowledge of the secondary cosmic-ray flux through the different altitude in the atmosphere and in 
different time period can be obtained from the project which in turn reveal some important aspects of the 
Cosmic rays and its dependence with the solar activity. From the observation of the X-ray sources we will 
have a detailed knowledge of their temporal and spectral behavior of the corresponding sources. 
 
Study of the spectral properties of few transient black hole candidates with Two Component Advective 
Flow model [D. Debnath (ICSP), S. K. Chakrabarti (SNBNCBS and ICSP)] Funded By DST/FTYS 
 
Abstract: The main goal of this project is to study the spectral properties of the black hole  candidates 
(BHCs) with two-component advective flow (TCAF) model and from there we want to get a clear picture 
about the mass accretion processes around a BHC. Chakrabarti and his collaborators have qualitatively 
argued that the TCAF model should fit well for various types (states) of black hole spectra, take from 
different spectral states of XTE J1550-564, H 1743-322, GX 339-4. In the present project, we are 
developing a software i.e., TCAF model fits file which will directly fit the observed data from NASA's 
archive as a local model in HeaSARC's spectral analysis software package XSPEC. From the spectral 
fit, one can also directly extract physical parameters related to the mass accretion flows around the 
BHCs: two-component (Keplerian and sub-Keplerian) flow rates, shock locations, shock strengths, 
possible mass of the BHCs and distance of the BHCs. Detailed accretion flow dynamics, classification of 
different spectral states, prediction of quasi-periodic oscillation (QPO) frequencies, unknown black hole 
mass, etc. will be explained in this project. 
 

Study of timing properties of few outbursting black hole candidates, [D. Debnath (ICSP), S. K. 
Chakrabarti (SNBNCBS and ICSP)] Funded By ISRO/RESPOND 
 
Abstract: Main scientific objectives of the project are to quantify precisely how the time variation of 
spectra is taking place during the entire outburst phase, for each of the transient black hole candidates, 
such as GX 339-4, GRO J1655-40, H 1743-322, XTE J1550-564, XTE J1859+226 etc. during their 
outburst phases. Also to predict the origin of quasi-periodic oscillations (QPOs) by making detailed 
temporal and spectral studies of the properties of few transient X-ray binaries. If the QPOs are caused by 
oscillations of shocks, then, our goal would be to understand what causes the drifts  of the shocks in  
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order that the evolving frequencies may be explained. We also will work on prediction of the mass of  
unknown transient black hole candidates by the fitting results obtained from day-wise QPO frequency 
evolutions and constant normalization spectral fit with two-component advective flow (TCAF) model as a 
local model in HeaSARC's spectral analysis software package in XSPEC.  
 
X-ray Properties of Accretion Flows and Estimation of Fundamental Parameters of Black Hole Binaries, 
D. Debnath (ICSP): Funded By DST/SERB. 
 
Abstract: Study of a few black hole (BH) sources in X-rays to infer about spin, mass, distance, inclination 
angle, outflow rates, line properties, etc. will be done in the project using two-component advective flow 
(TCAF) solution. Recently Debnath his collaborators have successfully implemented most generalized 
black hole accretion flow solution TCAF (was introduced by Chakrabarti and his collaborators in mid-90s) 
as an additive table model in NASA’s spectral analysis software package XSPEC. TCAF model fitted 
spectra provides us information about the physical flow parameters, such as two component accretion 
(Keplerian and sub-Keplerian) rates, shock (location and compression ratio) other than mass of the black 
hole (if kept free while fitting spectra). Most probable values of the masses of few BH sources have also 
been successfully estimated from our spectral analysis with the TCAF solution. In this project, we will 
study accretion flow properties of few more BH sources with TCAF paradigm. We also estimate their 
intrinsic physical parameters (for e.g., spin, mass, distance, inclination angle, etc.) from our spectral 
studies. 
 
M.Sc. project students guided by ICSP members  
 
 

Dr. Sudipta Sasmal  supervised Mr. Manoj Makal (Ramkrishna Mission Residential College), on 
“Understanding of spatial variation of very low frequency signal using a Network Over India and Long 
Wavelength Propagation Capability Model” (Reg No. 051-11220385-13) and he also supervised Mr. 
Pabitra Gayen (Ramkrishna Mission Residential College) on “Understanding of ground wave propagation 
by using very low frequency signal and long wavelength propagation capability Model” (Reg No. 052-
11221391-13). 
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Summary of Research Activities of the Scientists at the Centre  
 

Astrobiology/Astrochemistry  
 

 
 
 
 
 
 
 
 
 
 
 

 
 

Top: ( L to R): A. Das, S. Chakrabarti, S.K. Chakrabarti  
Bottom: (L to R): P. Gorai , M.Sil, B.Bhat , S.K. Mondal  
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We have investigated potential formation of amines and aldimines in the interstellar medium. Based on 
our calculation, we found that ethylamine (precursor of glycine) and (1Z)-1-propanimine from C2H7N and 
C3H7N isomeric groups respectively are the most viable candidates for the future astronomical detection. 
We also have performed radiative transfer modeling (both with LTE and non-LTE consideration) which 
should be very useful for the future astronomical observation of ethylamine and propanimine in the ISM. 
For the calculation of the line parameters by using LTE approximation, we use CASSIS interactive 
spectrum analyzer and for the non-LTE calculation, we use RADEX. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1: Chemical evolution of the aldimines and amines in the warm -up phase. Solid lines represent the gas 
phase species whereas corresponding dashed lines represent the ice phase species.  
 
In general, interstellar abundance of a molecule is controlled by some factors such as kinetics, formation 
and destruction pathways, thermodynamics etc. A proper consideration of these factors could explain the 
observed abundances of these molecules. However, we can see some statistics in between the 
observed inter-stellar species. There are numerous complex organic molecules containing carbon and 
oxygen atoms which show either C-C-O or C-O-C bonding backbone. We examine  altogether 51 C-C-O 
and C-O-C bonding backbone molecules from ten different isomeric groups to understand the present 
observational status of these molecules. Accurate calculations of enthalpy of formation of these 
molecules show that the isomers with C-C-O backbone are more stable than the C-O-C backbone. 
Interestingly, a detailed analysis of relevant astromolecules indicates that most of the observed 
astromolecules have the C-C-O backbone. As a matter of fact, of all the molecules examined in our 
study, 80% of the astronomically observed species have the C-C-O backbone while only 20% have the 
C-O-C backbone.  
 

 
 
 
Fig. 2: Percentage of observed species 
with C -C-O and C-O-C backbones for all 
the molecular species examined.  
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HH212, a nearby (400 pc) object in Orion, is a Class 0 protostellar system with a Keplerian disk and 
collimated bipolar SiO jets. Deuterated water, HDO and a deuterated complex molecule, methanol 
(CH2DOH) have been reported in the source. Here, we report the HDCO (deuterated formaldehyde) line 
observation from ALMA data to probe the inner region of HH212. We compare HDCO line with other 
molecular lines to understand the possible chemistry and physics of the source. The distribution of 
HDCO emission suggests it may be associated with the base of the outflow. The emission also shows a 
rotation but it is not associated with the Keplerian rotation of disk or the rotating infalling envelope, rather 
it is associated with the outflow as previously seen in C34S. From the possible deuterium fractionation, 
we speculate that the gas phase formation of deuterated formaldehyde is active in the central hot region 
of the low-mass protostar system, HH212. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig. 3: HDCO colour map and contour map overplotted for the 1.63 km s �í�� channel which is close to the 

systematic velocity 1.7 km s �í�������7�K�H���F�R�Q�W�R�X�U�V���D�U�H���I�U�R�P�����1�����1���f �����P�-�\�����Z�L�W�K���D���V�W�H�S���R�I�����1�����7�K�H���+�'�&�2���H�P�L�V�V�L�R�Q��
map at systematic velocity is quite similar to ’X’ shaped outflow.  
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Sources of High Energy Radiations  
 

 
 
 
 
 
 

  
 
 

 
 

(L to R):  S. K. Chakrabarti, A. Chatterjee, S. Nagarkoti, D. Debnath  

 
Black Hole Astrophysics  

 
We carry out theoretical studies of how matter is accreted into black holes, how matter is ejected from 
accretion disks in the form of jets and outflows and how radiation is emitted from these disks and 
outflows. Our interest is to focus on the effects of viscosity on the topology of the flow and emitted 
radiation. We are interested to find how the strong gravity close to a black hole affects the flow geometry. 
We also study how black holes focus photons to our side by bending the photon trajectory and cause 
apparent deformation of the disk image through Doppler and gravitational redshifts and time-lags among 
various energy components. 
 
I) Dynamic Images an d Spectra of Two Component Advective Flow Solution in Presence of 
Outflows and Cooling  
Accretion onto black holes is a time dependent process. The spectral and temporal variations found in 
the data obtained by the satellites confirm the time variation in various degrees.  Here, at ICSP we are 
trying to understand how the gravitational bending of photon can affect the dynamic spectral and 
temporal properties of black hole accretion. Earlier, we produced the static images and spectra of TCAF 
observed from various inclination angels and at different disk rates. We obtained the dynamic 
configurations of the accretion disk where the effect of viscosity is neglected to maximize outflows (see 
Giri & Chakrabarti, 2012 for further details). Using Monte-Carlo simulation, we find spectrum of each 
event. Finally, the images of the accretion 
disk at a particular inclination angle is 
obtained by using Ray-Tracing code (Fig. 
4). In the first step, we have neglected the 
Compton cooling. But, once the cooling 
starts to act, the post-shock region shrinks 
and the amount of outflow is substantially 
reduced.  
 
Fig. 4: Images of Two component advective 
flows (right) with bipolar outflows after 
gravitational bending effects of photons 
has been taken into account.  
 

Convolved images (inside front cover) of the accretion disk at three different spectral states are shown 
for two spatial beam widths. We arrived at a conclusion that unless the disk is in a pure soft state, a high 
inclination disk hole system cannot be discerned due to scattering in CENBOL region. 
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X-ray Astronomy  
 

 
 
 
 
 
 
 
 

 
 
 
 
 

(L to R): D. Debnath, A.A. Molla, A. Jana, S. K. Chakrabarti  
 

 
 

 
 
 
 
 
 
 
 
 

(L to R): B.G. Dutta, D. Chatterjee, K. Chatterjee  
 
The X-ray Astronomy group is involved in fitting observational results with various models.  It also 
analyses results and interprets in terms of physical processes around black holes. Our major activity has 
been to implement TCAF solution into XSPEC and fit observational data with this solution. Our solutions 
give physical parameters of the flow directly and found most convincing explanations for evolution of 
parameters of accretion flows. We also estimate the black hole mass. 
 
i) Comparative study of the a ccretion flow properties of H 1743 -322 during its 2010 & 2011 
outbursts with the TCAF Solution:  During first year of the project, we studied 2010 outburst of the 
Galactic transient black hole candidate with the TCAF solution (Mondal et al. 2014). To understand origin 
of the LFQPOs in theoretical perspective, we again studied 2010 outburst of the source (Chakrabarti et 
al. 2015). Here, we studied both QPO and non-QPO observations to find limiting values of the ratio 
between colling and infall time scales for the occurrence of the resonance (between these two time 
scales) to form QPOs. During this current year, we extended our work to make a comparative study 
between two consecutive (2010 & 2011) outbursts of H 1743-322. We fitted spectral data with the current 
version of the TCAF model fits file to get information about the physical accretion flow parameters (two 
component i.e., Keplerian disk and sub-Keplrian halo accretion rates, shock location and compression 
ratio, etc.). Based on the variation of accretion rate ratio (ARR = ratio between halo to disk rate), and 
nature QPOs (if present), we classified entire period of these two outbursts into four different spectral 
states, such as HS, HIMS, SIMS, SS, which are observed in the sequence of : HS(Rising) —> 
HIMS(Rising) —> SIMS(Rising) —> SS —> SIMS(Declining) —> HIMS(Declining) —>HS(Declining). 
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ii) 2004 Outburst of H 1743 -322: Studied with the TCAF Solution:  Prior to this, we studied detailed 
spectral and timing properties of H 1743-322 during its 2010 & 2011 outbursts using TCAF solution 
(Mondal et al. 2014, Molla et al. 2017). To know more details about the long term behaviour of the 
source, we studied 2nd outburst in 2004 of the source after long quiescence of ~ 25 years, since 1978. 
The source was rediscovered in 2003 by INTEGRAL satellite, where source found to be unstable to form 
normal accretion flow configuration, which partially continued in 2004 outburst also (for more details see, 
Chakrabarti et al. 2017). Similar to 2003, source was also unstable during initial phase of the 2004 
outburst. After rediscovery, H 1743-322 showed recurring outbursts of ~ 2 months duration in every ~ 6 
months to 2 years, except this 2004 outburst, which continued for ~ 4 months and 2003 outburst which 
continued for ~ 8 months. We studied detailed spectral and timing properties of the source during 
declining phase of the 2004 outburst to infer about the accretion flow dynamics around the black hole.  

 

 

 

 

 

Fig.  5: Flux and the derived para- 
meters aft er the spectrum is f it with 
two component advective flow 
solution.  
 
 
 
 
 
 
 
 
 
 
 
 

iii) Evolution of Spectral and Timing Properties of Swift J1753.5 -0127 during its 2005 Outburst:  
Swift J1753.5-0127 was discovered by Swift/ BAT on 2005 June 30 (Palmar et al. 2005). It is a semi-
persistent BHC, was active for next ~ 11 years before going to quiescence state in November, 2016 
(Shaw et al., 2016). Though it again shows activity in February, 2017 (Kong et al., 2017, Qasim et al., 
2017). We studied the source during its very first outburst after discovery, using archival data of 44 
observational IDs of RXTE/PCA instrument from 2005 July 2 (Modified Julian Day, i.e., MJD= 53553.06) 
to 2005 October 19 (MJD= 53662.77). Low frequency QPOs are observed sporadically during the entire 
period of the outburst. QPOs show a increasing (frequency from 0.622-0.888 Hz) nature during the initial 
7 observations, before they started to decrease (frequency from 0.888-0.193 Hz). Based on the 
variations of the TCAF model fitted  physical accretion flow parameters, ARR and nature of QPOs, we 
classified entire period of the outburst into two spectral states, HS & HIMS, which are observed in the 
sequence of HS(Rising) —> HIMS(Rising) —> HIMS(Declining) —>HS(Declining).  
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Fig. 6: Disk blackbody and power -law fitted parameters and TCAF fitted accretion rate ratio (ARR) along 
with QPO frequencies as a function of days.  

iv) Estimation of the Mass of Swift J1753.5 -0127 from Spectral analysis of its 2005 Outburst using 
the TCAF Solution:  We estimated mass of the BH using TCAF model fitted ‘constant normalization’ 
method. Unlike other phenomenological or theoretical models, TCAF model normalization remains a 
constant and we use this feature of obtain the mass. We, however, observed that model normalization is 
roughly constant ~ 1.6 throughout the 2005 outburst of Swift J1753.5-0127, except for 5 observations in 
the declining HIMS. This is interpreted to be due to the non-inclusion of the effect of jets/outflows in the 

current model fits file. Our estimated probable the range of 4.75-5.90 M�Ÿor 5.33+0.65
-0.60 M�Ÿfrom our 

spectral analysis with the TCAF model fits file. Our estimated mass is consistent with the predicted mass, 
reported in the literature. 

v) Detection and estimation Jet X -ray flux during 2005 outburst of Swift J1753.5 -0127 from 
spectral analysis with the TCAF Solution:  Using the fact that TCAF solution normalization is supposed 
to be a constant number,  in 2005 outburst of Swift J1753.5-0127, we saw a deviation of the constancy of 
the model normalization during HIMS (Dec.). This is interpreted due to the X-rays generated at the base 
of the jets as they are observed in 4.8 GHz VLA band. We found that during those higher normalization 
observations, radio fluxes were also high. This allows us to estimate the Jet X-ray flux contribution from 
the total observed X-rays. During 2005 outburst of Swift J1753.5-0127, Jet contribution to X-ray was 
found to be maximum of 32% of the total X-ray.  
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Fig. 7: Total X -ray flux (top panel) is split into  the inflow component (2 nd panel) and the outflow component 
(3rd panel) with the help of TCAF solution. The radio data (4 th Panel) varies similarly with TCAF 
normalization which justifies our assumption that the contribution from the jet to X -rays appear only when 
the normalization is deviated from a constant.  
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Balloon borne Earth and Space 

Science  

 
 
 
 
 
 
 

 
 

 

(L to R): S.K. Chakrabarti, D. Bhowmick, A. Bhattacharya, R. Sarkar  
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In the quest of space exploration with low cost method using small balloon borne payloads, we have 
completed several missions (D102-D109) under the “Dignity” program of Indian Centre of Space Physics 
(ICSP) during the last academic year. We have collect important radiation data from space and earth 
atmosphere due to the Cosmic Ray (CR) interaction in the earth atmosphere and from external radiation 
sources. We deployed several payloads to study radiation characteristics from the atmosphere and 
space with different kinds of radiation detectors and several ancillary equipment supporting the mission. 
We used different combinations of rubber or plastic balloons required for the various payloads depending 
on our scientific purpose. We analyzed the acquired data to extract information about the external 
radiation sources. We also configured a new 5” phoswich detector and tested in the laboratory. For 
proper subtraction of background radiation, we also developed a detector dependent empirical 
background model for the analysis of the data. In connection with the background radiation measurement 
at different balloon altitude in the atmosphere we developed a simulation platform for the cosmic-ray 
interaction in the earth atmosphere. 
 

Payload design with a phoswich detector:  
 
We configured a 5” phoswich radiation detector to be used in the light-weight balloon-borne mission by 
ICSP. This detector is a combination of NaI(Tl) and CsI(Na) crystals mounted on a PMT to provide better 
background elimination capability exploiting the anti-coincidence technique. Using our previous 
experience we re-configured the payload module and its electronics system to be more compact and 
robust. The detailed test and calibration of the detector was conducted in the laboratory and we 
calculated the detector response function and resolution of the detector at different energies. A collimator 
using tantalum has been designed for better background suppression. In Fig. 8 we show the detector 
along with the data processing components and collimator. A sectional view of the detector is also 
provided which was used for simulation of the detector to calculate its performance, energy response 
and effective area. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig. 8: (Left) 5” phoswich detector along with the tantalum collimator and data processing system. ( Right) 
Sectional view of the same detector from the visualization of simulation of the detector.  
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Background radiation and detector sensitivity limit:   
 
The background radiation in such balloon-borne experiments is high and hence very important to be 
studied in detail. This is particularly important for such experiments as simultaneous background 
measurement is always not possible during radiation detection from source due to weight restrictions. 
The background consists of two parts: the external part has the background radiation coming into the 
detector from outside and the internal background due to the interaction of high energy particles with the 
detector and its ambient materials. We studied the background radiation from our previous balloon-borne 
experiments and atmospheric radiation data from other experiments. We created a detector specific 
background model which may be used during the analysis of data from the detector.  We also calculated 
the sensitivity limit of the detector from the background knowledge and the atmospheric absorption 
factor. This calculation is necessary for the purpose of possible detection of radiation from astronomical 
sources which are shown in Fig. 9.  

 
Fig. 9: Calculated and observed background at 30 km altitude along with the components (Left). Detec tor 
sensitivity at different altitude of the 5” phoswich detector in terms of Crab radiation (Right) . 

Radiation detection from the Crab pulsar using 5” phoswich detector:  
 
We carried out a detailed analysis of the radiation data from Crab pulsar detected in such an experiment 
using 5” phoswich detector. We calculated the detector response and energy dependent effective area of 
the detector along with the atmospheric absorption and its response to the source radiation. These are 
mostly time dependent since the position and orientation of the detector changes w.r.t. the source and in 
the atmosphere. Considering these factors we find that our result of the Crab spectrum (Fig. 10) to be in 
good agreement with other satellite borne observations.  
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Fig. 10: The Crab radiation spectrum  as detected by the phoswich detector at ar ound 40 km fitted with 
absorbed power law model. The corresponding background spectrum is shown in gray.  
 
In this course of analysis of the radiation from Crab, we also studied the radiation coming from different 
parts of the sky which are redistributed in the FoV of the detector moderated by the collimator and 
effective area of the detector. We used the detector’s direction information from attitude measurement 
unit used in the payload. In Fig. 10 we show the deconvolved  sky image in the detector. 

 

 

 
 
 
Fig. 11: Sky image as seen by the 
detector during the detection of the 
Crab (position pointed by the dot).  
 
 
 
 
 

Simulation of Cosmic Ray (CR) interaction in earth atmosphere:  
 
Study of the atmospheric and near-space radiation environment is very important for space expeditions, 
aviation, and balloon-borne experiments and even for the radiation mitigation on earth surface. We made 
a detailed study of the CR interaction in the earth’s atmosphere and its confinement in the geomagnetic 
field through the Monte Carlo (MC) simulation. We constructed the earth’s atmosphere and geomagnetic 
field distribution in the simulation environment using Geant4 simulation toolkit and studied the radiative 
interaction of the CR protons and helium ions which are most abundant in the CR. We calculated the 
secondaries (proton, neutron, muon, electron, positron, photon) produced by the interaction of the 
primary particles at various heights in the atmosphere and at the satellite height. The particle flux 
depends on the altitude as well as on the geomagnetic latitude. For example, we show the distributed 
proton flux at the satellite height (~ 400 km) at different positions around the earth in Fig. 12. The missing 
SAA region is due to the fact that we are yet to consider the Solar Energetic Particles (SEP) in the 
simulation which confines themselves in that region in a different mechanism. 
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Fig. 12: Spatial distribution of the proton flux at the satellite height (~ 400 km) at different position s 
around earth . 
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VLF Radio Observations and Modeling  
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Numerical Modeling of Atmospheric Electricity 

 
A numerical model known as the Global Atmospheric Model of Electricity (GAME) has been developed 
and applied to study modulations in the electromagnetic environment of the ionosphere. The atmospheric 
conductivity which has a variable altitude profile has been mainly computed in this model by solving the 
conductivity equation to achieve the electrostatic scalar potential and the electric field. Because of the 
electric field, the electrons and ions in the ionosphere experience a drift velocity. This is the basic 
framework of the model. The model is mainly developed to understand the atmospheric and ionospheric 
conductivity variation due to LAIC coupling mechanism. The emission of Radon before seismic events 
subsequently changes the conductivity profile. Fig. 13 shows the model output of the altitude profile of 
atmospheric conductivity at Kolkata at local noon under normal quiet condition. The conductivity is 
generally divided into parallel, Pedersen and Hall conductivity which can be seen in the Figure. We vary 
the radon concentration to check its influence on the conductivity. The result is shown in Fig. 14.  
 

 
 
 
Fig. 13: Calculated atmospheric conductivity 
at Kolkata, WB, India (Lat: 22.5 N, Lon: 88.3 E)  
at local noon under normal quiet conditions.  
 
 
 
 
 
 
 

 

 
 
 

 
 
 
Fig. 14: Comparison of conductivity under normal and anomalous situation. The left panel shows the model 
radon anomaly.  
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Seismo -Ionospheric Coupling Mechanism  

 
A comparative study of pre and co-seismic ionospheric irregularities through sub-ionospheric Very Low 
Frequency (VLF) signals characteristics has been studied during Nepal earthquake on May 12, 2015 and 
Honshu earthquake on March 11, 2011. The VLF propagation path (JJI-IERCOO) was chosen in such a 
way that one earthquake epicentre is near the transmitter end (Honshu) and the other one at the receiver 
end (Nepal). The recorded VLF signal of JJI (22.2 kHz) suffers from strong shifts in sunrise and sunset 
terminator times towards night time for both the earthquakes. The shift has been found to be maximum 
three days prior to Nepal earthquake whereas for Honshu it was maximum on the day of the earthquake. 
These shifts in terminator times were numerically modeled using Long Wavelength Propagation 
Capability (LWPC) Program. The electron number density has been computed using Wait’s exponential 
theorem by using ionospheric reflection parameter effective reflection height (h’) and steepness 
�S�D�U�D�P�H�W�H�U�� �������� �D�Q�G�� �L�W�� �L�V�� �I�R�X�Q�G�� �W�K�D�W�� �W�K�H�� �H�O�H�F�W�U�R�Q�� �Q�X�P�E�H�U density decreases before or during the 
earthquakes. From the electron number density variation, it is found that for Nepal earthquake, the 
change is quite gradual whereas for Honshu earthquake it is sudden. 
 

 

 
 

Fig. 15: The height profile of electron density (logarithmic scale) in m �í����for Nepal (left) and Honshu 
Earthquake (right) . 

 
Thermal irregularities in lower atmosphere and earth’s surface are the major channel of the LAIC 
mechanism. The newly formed ions due to radon emission, coagulates with water molecules and drastic 
change in air temperature and relative humidity is observed. These changes extend up to the increment 
of surface latent heat flux also and can be observed though various remote sensing satellite as well as in 
many ground base measurements. Significant increase in relative humidity and surface latent heat flux 
has been observed during Nepal earthquake on May, 12, 2015. The observed data from NOAA satellite 
shows significant increment in relative humidity on 7-10 days before earthquake.   
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Fig. 16: The variation of Relative 
Humidity prior to Nepal Earthquake 
in a grid view from 19th April  2015 
to 30th  April 2015. There is a sudden 
increase of Relative Humidity  on 
24th April 2015 and maximum  on 
26th April 2015 near the epi -central  
region.  
 

 
 
 
 
 
 
 
 

Study of Ionospheric Total Electron Content (TEC)  
 
The Total Electron Content (TEC) is the ionospheric parameter that has the main effect on radio wave 
propagation. The dispersive nature of the ionosphere makes it possible to measure its TEC. Thus Global 
Positioning System (GPS), which uses dual-frequency radio signals, is an ideal system to measure TEC. 
The International GNSS Service (IGS) have been continuously contributing to reliable IGS combined 
vertical total electron content (VTEC) maps in both rapid and final schedules.Initial observation of TEC 
variation was computed from IGS GPS station Bangalore (13.020N, 77.570E) and Hyderabad (17.4170N, 
78.5510E) for the low solar active year 2009 and the high solar active year for the period of 2014-2016. 
The VTEC is computed using self-developed MATLAB codes and online available algorithms. Significant 
enhancement in VTEC is observed during solar flare and geomagnetic storm. 

 
 
Fig. 17: (Left)  Sample TEC variation for IISC Bangalore IGS station for solar quiet period 2009. (Right) 
Example of enhancement of VT EC due to solar flare . 
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Modeling of Ionospheric Reflection Parameter  

VLF radio wave travels through the earth ionosphere waveguide and modulates according to the 
electron/ion density profile of the ionosphere. The Wait’s two component model deals with ionospheric 
reflection parameters known as effective reflection height (h�
�����D�Q�G���V�W�H�H�S�Q�H�V�V���S�D�U�D�P�H�W�H�U�������������7�K�H�R�U�H�W�L�F�D�O�O�\����
�� is the positive slope electron density profile curve as a function of height. A range of �� values from the 
electron density profile of ionosphere has been computed using the International Reference Ionospheric 
���,�5�,������ ���������� �P�R�G�H�O�� �D�Q�G�� �L�W�V�� �D�Y�D�L�O�D�E�O�H�� �G�D�W�D�� �V�R�X�U�F�H�V���� �7�K�H�� �L�R�Q�R�V�S�K�H�U�L�F�� �U�H�I�O�H�F�W�L�R�Q�� �S�D�U�D�P�H�W�H�U�V�� ������ �D�Q�G�� �K�
���� �K�D�V��
been computed from the true electron density profile as taken from IRI model for the year 2016 from 
altitude range 65 km – 85 Km at IERCOO/ICSP, Sitapur (22.5°�0,87.48°�' �������$�O�O�� �V�H�W�V���R�I�� �S�R�V�V�L�E�O�H�� �����D�Q�G�� �K�
��
for NWC-IERCOO path for different time of the day and for the entire 2016 has been computed and by 
�X�V�L�Q�J�������D�Q�G���K�
���D�Q�G���/�:�3�&���F�R�G�H�����D���G�L�X�U�Q�D�O���D�Q�G���V�H�D�V�R�Q�D�O���W�U�H�Q�G���R�I���9�/�)���V�L�J�Q�D�O���D�P�S�O�L�W�X�G�H���S�U�R�I�L�O�H���L�V���V�L�P�X�O�D�W�H�G�� 

 

Fig. 18:  Seasonal Variation of Steepness Parameter ��  (left) and effective reflection height (h’) for the 
ICSP/IERCOO of year 2016 . 
 

Study of Total Solar Eclipse in USA, 2017  
 

Solar eclipse provides an exceptional opportunity to study the lower ionospheric variabilities under a 
controlled perturbation when the solar ultraviolet and X-ray fluxes are temporally occulted by the lunar 
disk. Sub-ionospheric VLF radio signals can be used to identify the ionospheric response of solar eclipse 
by modulating its amplitude and phase. During the Total Solar Eclipse (TSE) on August 21, 2017 in North 
America, VLF data from two receiving stations McBaine and Tulsa have recorded VLF signal from NML 
(25.2 kHz) where the signal amplitude was clearly modulated due to the eclipse. During the lunar 
occultation, a C3.0 solar flare occurred and the signal received from Tulsa showed the effect of sudden 
ionization due to the flare. The VLF amplitude in Tulsa shows the effect which is the superposition of 
both the solar eclipse and flare. The signal in McBaine was not perturbed by the solar flare, as the flaring 
region was totally behind the lunar disk for the entire period. The observed signal amplitude variation at 
both the receiving locations is numerically reproduced by using Wait’s two component D-region 
ionospheric model and the LWPC code. The perturbed electron density for both the cases is computed 
which matches satisfactorily with the true ionospheric density. 
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Fig. 19: Variation of VLF signal amplitude due to eclipse only and both eclipse and flare at Tulsa (left). 
Electron number density variation as computed from LWPC (right) . 
 

Airglow/Ozone Depletion/Seismological effects  
 
 
 
 
 
 
 
 

 
(L to R): S. K. Midya, R. Chattopadhyay, P. K. Jana  

Airglow and Ozone depletion activities are led by Prof. S.K. Midya and his collaborators. The activity 
includes study of effects of solar parameters on the airglow emission lines. Other work includes study of  
variation of Ozone over India and Antarctica. Some works on different tropospheric phenomena, lightning 
activity, ionospheric phenomena and earthquake are done by this visiting group. 
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The Ionospheric and Earthquake Research Centre and Optical 

Observatory (IERCOO)  

 
 

 
 
 
 

   
 
 
 
 
 
 
 
 

           
A view of the main building IERCOO, Sitapur, with outdoor dining area.  

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

(L to R, top):S.K. Chakrabarti, S. Sasmal, D. Bhowmick, R.  Khan, S. Chakrab orty  
(L to R, bottom):S. Ghosh,  A.C. Sarkar, P. Sil, S. Sarkar  
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This Centre is located at Sitapur, about 100km away from Kolkata. Here, both the radio sky and optical 
sky are relatively noise free. VLF antennas are placed here which monitor various transmitters 
continuously. A 0.25m reflector (Arundhati) and a 0.61m reflector (Vashista) are used to carry out optical 
observations.There are provisions of about 20 students/teachers who could stay overnight for sky 
watching and training. University, College and High school students can visit to use the facility to carry 
out projectsusing the VLF and telescope facilities. 
 
The observations so far concentrated on the study of variable stars, scanning exo-planets, asteroids 
such as 3200 Phaethon etc. In future these will be extended to monitor Supernovae, Gamma Ray Burst 
after etc. and other transients.  
 
This year mainly the optical observatory was developed and has been made fully functioning. Three PhD 
students have been enrolled in the department of optical astronomy under supervision of Prof. Sandip 
Kumar Chakrabarti. Significant observations were carried out for Phaethon 3200 asteroid, lunar eclipse 
and exoplanets. Several lectures and tutorial classes were conducted. Students from department of 
ionospheric sciences continue to monitor VLF signals. Pre-seismic anomalies in thermal and 
electromagnetic channels have been studied elaborately from satellite observations. Two seminars 
entitled “Astronomy with Small Telescope” and “Astrochemistry and Exoplanet” were conducted. Scientist 
from both international (Bruce Tsurutani, JPL, NASA; Takashi Shimonishi, Japan) and national (Ram 
Sagar, Ranjan Gupta, B. G. Ananda Rao) organizations visited and gave lectures.  

 
 

 
Fig. 20: Observation of Phaethon 3200 asteroid by IERCOO telescope (Top: Arundhati, Bottom: Vashista).  
 
Executive Committee of ionospheric and earthquake research centre and optical 
observatory (IERCOO), Sitapur, Paschim Medinipur  
 

Prof. Sandip Kumar Chakrabarti, Chairman 
Mr. Subrata Burai, Vice-Chairman 
Dr. Sudipta Sasmal, Convener/Member Secretary 
Mr. Debashis Bhowmick, Member 
Mr. Rana Khan, Member 
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Activities of the Indian Centre for Space Physics, Malda Branch  

 
  
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
(L to R): A. Chatterjee, Asit K. Choudhury, and Wasimul Bari  

 

The Malda Branch of Indian Centre for Space Physics organized various types of scientific activities 
along with research work since its inception. It has a VLF antenna and a receiver to continue their 
research on VLF sources and sudden atmospheric disturbances as well as lightning and earthquake. 
Some students are engaged in analysis of data obtained from IXAE and RXTE. Several scientific papers 
on class transitions, solar flare and earthquake have been published. 
 

Achintya K Chatterjee  President of ICSP Malda Branch, was invited to present a scientific talk 
onPopular talk on Astronomy- Sarba Shiksha Mission & UNESCO – Sujapur Girls’ High School  – 
5.3.2018.Popular talk on Astronomy- Sarba Shiksha Mission & UNESCO – Baisnab Nagar High School – 
5.3.2018.Black Hole and Hawking Radiation – Malda College Seminar on Stephen Hawking and his 
works. – 31.3.2018 
 
Asit K Choudhury , Secretary of ICSP Malda Branch presented BIO FUEL  at Malda Town Hall on the 
occasion of WORLD BIO FUEL DAY Organised by Ministry of Petroleum and Natural Gas  and NYCS 
(National Youth Co-Operative Society, New Delhi) on 12.8.2017 Correlation between ionospheric 
activities with earthquakes by monitoring  Very Low Frequency (VLF) signals, at Gour Mahavidyalaya on 
13.12.2017. 
 

Corresponding Address for Malda branch:  
 

Dr. A.K. Chatterjee/ Mr. A. K. Choudhury/ Mr. S. Das 
Indian Centre for Space Physics, Malda Branch, Atul Market, Malda, 732101. 
 
Co-ordinating  Body of the Malda Branch of the Centre  
 

Dr. Achintya K. Chatterjee, President  Mr. Kankar Bandopadhyay, Vice President 
Mr. Asit K. Choudhury, Secretary  Mr. Subhankar Das, Treasurer 
Mr. Zahirul Islam, Member   Mr. Gobinda Chandra Mandal, Member 
Mr. Nilmadhab Nandi, Member  Mrs. Sutapa Chatterjee, Member 
Mr. Utpal Chatterjee, Member 
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Office Staff at the Head quarter and Eastern By -pass campus  

 
 
   

 
 
 
 
 
 
 
 
 
                   Mr. Rajkumar Maiti       Mr.Jyotisman Moitra       Mr. Ram Chandra Das      Mr. Uttam Sardar   
                  (Asst. Administrative    (Computer Assistant)        (Office Assistant)       (Office Helper)  
                  Officer )                                             
 
 
 
 
 
 
 
 
 
 
 
 

 
Mr. Parimal Das  
      (Security)   
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Independent  Auditors’ Report  
 
To  
The Members of  
Indian Centre for Space Physics  
 

                   Report on the Financial Statements  
 

We have audited the accompanying Financial Statements of Indian Centre for Space Physics (“the 
Institute”), which comprise the Balance Sheet as at March 31, 2018, the Statement of Income and 
Expenditure and the Cash Flow Statement for the year then ended, and a summary of significant 
accounting policies and other explanatory information. 
 
Management's Responsibi lity for the Financial Statements  
 
The Institute’s Management are responsible for the matters stated in section 134(5) of the Companies 
Act, 2013 (“the Act”) with respect to the preparation of these financial statements that give a true and 
fair view of the financial position, financial performance and cash flow of the Institute in accordance 
with the accounting principles generally accepted in India, including the Accounting Standards 
specified under Section 133 of the Act, read with Rule 7 of the Companies (Accounts) Rules, 2014. 
This responsibility also includes maintenance of adequate accounting records in accordance with the 
provisions of the Act for safeguarding of the assets of the Institute and for preventing and detecting 
frauds and other irregularities; selection and application of appropriate accounting policies; making 
judgments and estimates that are reasonable and prudent; designing, implementation and 
maintenance of adequate internal financial controls, that were operating effectively for ensuring the 
accuracy and completeness of the accounting records, relevant to the preparation and presentation of 
the financial statements that give a true and fair view and are free from material misstatement, 
whether due to fraud or error. 
  
Auditor's Respons ibility  
 
Our responsibility is to express an opinion on these financial statements based on our audit. We have 
taken into account the provisions of the Act, the accounting and auditing standards and matters which 
are required to be included in the audit report under the provisions of the Act and the Rules made there 
under. 
 
We conducted our audit in accordance with the Standards on Auditing specified under Section 143(10) of 
the Act and other applicable authoritative pronouncements issued by the Institute of Chartered 
Accountants of India. Those Standards require that we comply with ethical requirements and plan and 
perform the audit to obtain reasonable assurance about whether the financial statements are free from 
material misstatement. 
 
An audit involves performing procedures to obtain audit evidence about the amounts and the disclosures 
in the financial statements. The procedures selected depend on the auditor’s judgment, including the 
assessment of the risks of material mis-statement of the financial statements, whether due to fraud or 
error. In making those risk assessments, the auditor considers internal financial control relevant to the 
Institute's preparation of the financial statements that give a true and fair view in order to design audit 
procedures that are appropriate in the circumstances. An audit also includes evaluating the 
appropriateness of the accounting policies used and the reasonableness of the accounting estimates 
made by the Institute’s Members, as well as evaluating the overall presentation of the financial 
statements. 
 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for 
our audit opinion on the financial statements. 
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Opinion  
 
In our opinion, and to the best of our information and according to the explanations given to us, the 
aforesaid financial statements give the information required by the Act in the manner so required and 
give a true and fair view in conformity with the accounting principles generally accepted in India, of the 
state of affairs of the Institute as at 31st March, 2018 and its deficit and cash flows for the year ended on 
that date. 
 
Report on Other Legal and Regulatory Requirements  
 
1. This being a company licensed to operate under section 8 of the Act, therefore, the matters specified 

in paragraph 3 and 4 of Companies (Auditor's Report) Order, 2016 ("the Order"), issued by the 
Central Government of India in terms of sub-section (11) of Section 143 of the Act are not required to 
be reported. 

 
2. As required by Section 143(3) of the Act, we report that: 
 

a) We have sought and obtained all the information and explanations which to the best of our 
knowledge and belief were necessary for the purpose of our audit; 
 

b) In our opinion, proper books of account as required by law have been kept by the Institute so far 
as it appears from our examination of those books; 

 
c) The Balance Sheet, the Income and Expenditure Account and the Cash Flow Statement dealt 

with by this report are in agreement with the books of account; 
 

d) In our opinion, the aforesaid financial statements comply with the Accounting Standards specified 
under section 133 of the Act read with Rule 7 of the Companies (Accounts) Rules, 2014; 

 
e) On the basis of written representations received from the directors as on March 31, 2018 taken 

on record by the Board of Directors, none of the directors is disqualified as on March 31, 2018 
from being appointed as director in terms of Section 164(2) of the Act; 

 
f) With respect to the adequacy of the internal financial controls over financial reporting of the 

Company and the operating effectiveness of such controls, refer to our separate report in 
"Annexure A "; and 
 

g) With respect to the other matters to be included in the Auditor’s Report in accordance with Rule 
11 of the Companies (Audit and Auditors) Rules, 2014, in our opinion and to the best of our 
information and according to the explanations given to us: 

 
i. The Institute does not have any pending litigations which would impact its financial 

positions; 
ii. The Institute did not have any long-term contracts including derivative contracts for which 

there were any material foreseeable losses; and 
iii. There has been no amount required to be transferred to the Investor Education and 

Protection Fund by the Institute. 
 

For SSKA & Associates  
Chartered Accountants 

FRN # 328751E                                                                                  
 

Jagdish Mohata, ACA  
(Partner) 

Kolkata, the 1st day of September, 2018 .                                                                                        M. No. # 307910
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Annexure - A to the Independent Auditors’ Report  
(Referred to in paragraph (2) (f) under ‘Report on Other Legal and Regulatory Requirements ’ section 

of our Report of even date) 
 
Report on the Internal Financial Controls under Clause (i) of Sub -section 3 of Section 143 of the 
Companies Act, 2013 (“the Act”)  
 
We have audited the internal financial controls over financial reporting of Indian Centre for Space  
Physics  (“the Institute”) as of 31st March, 2018 in conjunction with our audit of the financial 
statements of the Company for the year ended on that date. 
 
Management’s Responsibility for Internal Financial Controls  
 
The Institute’s management is responsible for establishing and maintaining internal financial controls 
based on the internal control over financial reporting criteria established by the Company considering 
the essential components of internal control stated in the Guidance Note on Audit of Internal 
Financial Controls over Financial Reporting issued by the Institute of Chartered Accountants of India 
('ICAI'). These responsibilities include the design, implementation and maintenance of adequate 
internal financial controls that were operating effectively for ensuring the orderly and efficient 
conduct of its business, including adherence to company’s policies, the safeguarding of its assets, 
the prevention and detection of frauds and errors, the accuracy and completeness of the accounting 
records, and the timely preparation of reliable financial information, as required under the 
Companies Act, 2013 (“the Act”) 
 
Auditors’ Responsibility  
 
Our responsibility is to express an opinion on the Company's internal financial controls over financial 
reporting based on our audit. We conducted our audit in accordance with the Guidance Note on 
Audit of Internal Financial Controls over Financial Reporting (the “Guidance Note”) and the 
Standards on Auditing, issued by ICAI and deemed to be prescribed under section 143(10) of the 
Act, to the extent applicable to an audit of internal financial controls, both applicable to an audit of 
Internal Financial Controls and, both issued by the Institute of Chartered Accountants of India. Those 
Standards and the Guidance Note require that we comply with ethical requirements and plan and 
perform the audit to obtain reasonable assurance about whether adequate internal financial controls 
over financial reporting was established and maintained and if such controls operated effectively in 
all material respects.  
 
Our audit involves performing procedures to obtain audit evidence about the adequacy of the internal 
financial controls system over financial reporting and their operating effectiveness. Our audit of 
internal financial controls over financial reporting included obtaining an understanding of internal 
financial controls over financial reporting, assessing the risk that a material weakness exists, and 
testing and evaluating the design and operating effectiveness of internal control based on the 
assessed risk. The procedures selected depend on the auditor’s judgment, including the assessment 
of the risks of material misstatement of the financial statements, whether due to fraud or error.  
 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis 
for our qualified audit opinion on the Company’s internal financial controls system over financial 
reporting. 
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Meaning of Internal Financial Controls over Financial Reporting  
 
A company's internal financial control over financial reporting is a process designed to provide 
reasonable assurance regarding the reliability of financial reporting and the preparation of financial 
statements for external purposes in accordance with generally accepted accounting principles. A 
company's internal financial control over financial reporting includes those policies and procedures 
that –  
 
(1) Pertain to the maintenance of records that, in reasonable detail, accurately and fairly reflect the 
transactions and dispositions of the assets of the company; 
 
(2) provide reasonable assurance that transactions are recorded as necessary to permit preparation 
of financial statements in accordance with generally accepted accounting principles, and that 
receipts and expenditures of the company are being made only in accordance with authorizations of 
management and directors of the company; and 
 
(3) Provide reasonable assurance regarding prevention or timely detection of unauthorized 
acquisition, use, or disposition of the company's assets that could have a material effect on the 
financial statements. 
 
Inherent Limitations of Internal Financial Controls over Financial Reporting  
 
Because of the inherent limitations of internal financial controls over financial reporting, including the 
possibility of collusion or improper management override of controls, material misstatements due to 
error or fraud may occur and not be detected. Also, projections of any evaluation of the internal 
financial controls over financial reporting to future periods are subject to the risk that the internal 
financial control over financial reporting may become inadequate because of changes in conditions, 
or that the degree of compliance with the policies or procedures may deteriorate. 
 
Opinion  
 
In our opinion, the Company has, in all material respects, an adequate internal financial controls 
system over financial reporting and such internal financial controls over financial reporting were 
operating effectively as at 31st March, 2018, based on the internal control over financial reporting 
criteria established by the Company considering the essential components of internal control stated 
in the Guidance Note on Audit of Internal Financial Controls Over Financial Reporting issued by the 
Institute of Chartered Accountants of India. 
 

For SSKA & Associates  
Chartered Accountants 

FRN # 328751E                                                                                  
 

 
 

Jagdish Mohata, ACA  
                                                                                                                                                   (Partner) 

                     Kolkata, the 1st day of September, 2018 .                          M. No. # 307910    
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INDIAN  CENTRE  FOR  SPACE  PHYSICS 
Balance Sheet as at 31st March, 2018  

Funds and Liabilities  Note   
As at 31st March 

2018   
As at 31st March 

2017   

     
 (`)   (`)    

 Capital Fund  
      

  

 Life Membership Fees  1 
 

                            
23,000  

                            
23,000    

 Reserves and Surplus  2 
 

                    
17,942,154  

                    
16,833,885    

  
  

                    
17,965,154  

                    
16,856,885    

 Current Liabilities  3 
 

                       
1,810,061  

                       
2,177,320    

  
                       
1,810,061  

                       
2,177,320    

 Total  
                    
19,775,215  

 

                    
19,034,205    

    

Assets              

 Non-current Assets    

 Fixed Assets  4 
 

  

    Tangible  
  

                       
5,119,980  

                       
4,479,557    

    Intangible  
  

                            
46,445  

                            
69,669    

    Capital Work-in-Progress  
  

                       
5,581,657  

                                      
-      

  
  

                    
10,748,081  

                       
4,549,226    

 Current Assets  
  

  

 Cash and Bank Balances  5 
 

                       
7,953,159  

                    
11,694,274    

 Short-term Loans and Advances  6 
 

                       
1,073,975  

                       
2,790,705    

  
                       
9,027,134  

                    
14,484,979    

 Total  
                    
19,775,215  

 

                    
19,034,205    

 General Information  
 

14 
    

  

 Significant Accounting Policies  
 

15 
    

  
                

 As per our report of even date attached.   For and on behalf of Board of Directors    
 For SSKA & Associates  
 
  Sd./- S.K.Chakrabarti    
 Chartered Accountants   (Honorary Secretary, Indian Centre for Space Physics)    

 FRN # 328751E    
   Sd./- S.Midya    

  (Honorary Treasurer, Indian Centre for Space Physics)    

 Jagdish Mohata, ACA    
 (Partner)    
 M. No. # 307910   Sd./- B.B.Bhattacharyya    
 Kolkata, 1st day of September, 2018.     (Honorary President, Indian Centre for Space Physics)    
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INDIAN  CENTRE  FOR  SPACE  PHYSICS 
Statement of Income and Expenditure for the Year Ended 31st March, 2018  

Particulars  
  

Note 
  Year ended   Year ended 

    31st March 2018   31st March 2017 
  

   (`) 
 

(`) 

Grants and Other Incomes  
     

  

 Grants Received  7 
 

                  11,321,154                    14,863,464  

 Other Income  8 
 

                        649,676                          635,178  

    

                    11,970,830  
 

                  15,498,642  

  
  

  

Expenditure  

 Employee Benefits Expense  9 
 

                    6,475,956                      5,354,972  

 Other Expenses  10 
 

                    5,032,759                      9,236,246  

    

                    11,508,715  
 

                  14,591,217  

  
  

  

 Tax Expense                                     -                                       -    

    

 Excess of Income over Expenditure for the year                          462,115  
 

                        907,425  

  
  

  

 Less: Depreciation & Amortisation Expenses                     (1,439,691)                       (460,912) 

 Add: Reserves Brought Forward                    11,362,129                    10,915,616  

  
  

  

 Reserve Carried to Balance Sheet                    10,384,553  
 

                  11,362,129  

    

General Information 14 
 

  

Significant Accounting Policies 15 
 

  
              

As per our report of even date attached.   For and on behalf of Board of Directors  

    

For SSKA & Associates  Sd./- S.K.Chakrabarti  

Chartered Accountants (Honorary Secretary, Indian Centre for Space Physics)  

FRN # 328751E   
    

   Sd./- S.Midya  

   (Honorary Treasurer, Indian Centre for Space Physics)  

Jagdish Mohata, ACA    

(Partner)   

M. No. # 307910  Sd./- B.B.Bhattacharyya  

Kolkata, 1st day of September, 2018.   (Honorary President, Indian Centre for Space Physics)  
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INDIAN  CENTRE  FOR  SPACE  PHYSICS 

Cash Flow Statements for the year ended 31st  March, 2018  

       Year Ended     Year Ended    

       March 31, 2018     March 31, 2017    
  

 
 (`)  

 
 (`)    

 A.   Cash Flow from Operating Activities:    

   Excess / (Short) of Income over Expenditure                      (977,576)                        446,513    

   Adjustment for:    

  
 Interest 

Expenses   Depreciation                     1,439,691                         460,912    

   Operating Profit Before Working Capital Changes                        462,115                         907,425    

   Adjustment for:    

   Sundry Debtors   Current Assets                     1,716,730                          (52,008)   

   Current Liabilities and Provisions                      (367,260)                     1,833,910    

   Change in Working Capital                     1,349,471                      1,781,902    

   Cash Flow From Operations                     1,811,586                      2,689,327    

   Net Cash Generated by Operating Activities (A)                     1,811,586                      2,689,327    

 B.   Cash Flow From Investing Activities    

   (Purchase of Fixed Assets)                   (2,056,890)                       (865,555)   

   (Capital Advances)                   (5,581,657)                   (2,574,509)   

   (Investment in)/Maturity of Fixed Deposits                     3,705,863                    (3,417,646)   

   Cash Flow From Investing Activities (B)                   (3,932,683)                   (6,857,710)   

 C.   Cash Flow From Financing Activities     

   Corpus Fund Received                     2,085,845                      5,471,756    

   Cash Flow From Financing Activities (C)                     2,085,845                      5,471,756    

    

 D. Net Increase/(Decrease) in Cash and Cash Equivalents (A+B+C)                         (35,252)                     1,303,373    

 E. Opening Balance of Cash and Cash Equivalents                     1,985,287                         681,914    

 F. Closing Balance of Cash and Cash Equivalents (D+E)                     1,950,035                      1,985,287    

 Notes:    

i. Cash and Cash Equivalents represents the amount as mentioned in Note 5 'Cash and Cash Equivalents'.    
ii.  All figures in brackets represent outflows.   
    

As per our report of even date attached.        

For SSKA & Associates   Sd./- S.K.Chakrabarti  

Chartered Accountants  (Honorary Secretary, Indian Centre for Space Physics)  

FRN # 328751E   

   Sd./- S.Midya  

   (Honorary Treasurer, Indian Centre for Space Physics)  

Jagdish Mohata, ACA    

(Partner)  Sd./- B.B.Bhattacharyya  

M. No. # 307910  (Honorary President, Indian Centre for Space Physics)  
Kolkata, 1st day of September, 2018.  
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INDIAN  CENTRE  FOR  SPACE  PHYSICS 
Notes to Financial Statements  

 Particulars         31.03.2018         31.03.2017    
  

    (`)  
   

 (`)    

 Note-1  
  

  

Life Membership Fees  
       

  

Life Membership Fees 
                       
23,000  

                       
23,000    

[`500/- for Forty Six 
members]   

  
                       
23,000  

   

                       
23,000    

 Note-2  
  

  

Reserves and Surplus  
       

  

Surplus  
  

               
10,384,553  

               
11,362,129    

  
        

  

Corpus Fund  
   

                  
5,471,756  

   

                  
5,471,756    

(For purchase of Asset with  
Specific Direction) 

       
  

 
Fund For Specific  
Purpose  

   

                  
2,085,845  

   

                                 
-      

  
        

  

  
   

               
17,942,154  

   

               
16,833,885    

 Note-3  
  

  

Current Liabilities  
       

  

 Unutilised Grants  
  

                  
1,717,767  

   

                  
2,163,160    

 Other Payables  
       

  

 Liabilities for Expenses  
                       
92,294  

                       
14,160    

    

  
  

                  
1,810,061  

   

                  
2,177,320    

 Note-4  
       

  
Fixed Assets - Refer 

Next Page  
        

  

 Note-5  
  

  

Cash & Bank Balances  
       

  
 Cash &  Cash  
Equivalents  

       
  

 Cash in hand  
                   
19,448  

                     
4,108    

 Axis Bank Ltd.  
                
342,330  

             
1,969,210    

 Bandhan Bank Ltd.  
             
1,574,608    

 Central Co-operative Bank Ltd.  
                   
13,649  

                  
1,950,035  

                   
11,969  

                  
1,985,287    

 Other Bank Balances    

 Fixed Deposits with Banks  
                  
6,003,124  

                  
9,708,987    

    

  
  

                  
7,953,159  

   

               
11,694,274    
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 Note-6  
  

  
Short -term Loans and  
Advances  

       
  

 Security Deposits  
                          
5,100  

                          
5,100    

 Advance to Employees  
                       
11,500  

                       
48,000    

 Balance with Revenue  
Authorities  

                     
116,791  

                     
163,096    

 Grant Receivables  
                     
931,478    

 Capital Advances  
                                 
-    

                  
2,574,509    

 Advances recoverable in cash or  
in kind or for  

                          
9,106  

                                 
-      

       which the value to be received    

  
  

                  
1,073,975  

   

                  
2,790,705    

                    

 Note-7  
  

  

Grant Received  
       

  

 Grant-in-Aid  
               
11,321,154  

               
14,863,464    

    

  
  

               
11,321,154  

   

               
14,863,464    

 Note-8  
  

  

Other Income  
       

  

 Guest House Rent  
                     
102,450  

                       
33,600    

 Interest on Fixed Deposits  
                     
514,343  

                     
601,163    

 Interest on Income Tax 
Refund  

                          
4,900  

                                 
-      

 Interest on Bank Deposits  
                          
8,988  

                             
415    

 Miscellaneous Income  
                       
18,995  

                                 
-      

    

  
                     
649,676  

 

                     
635,178    

 Note-9  
  

  
Employee Benefits 

Expense  
       

  

 Salaries & Stipend  
                  
6,056,670  

                  
5,007,008    

 Contribution to Pension Fund  
                     
419,286  

                     
347,964    

  
        

  

  
   

                  
6,475,956  

   

                  
5,354,972    

 Note-10  
  

  

Other Expenses  
       

  
 Fund draw for Project  
Expenses  

                  
2,726,404  

                  
8,160,441    

 Office Expenses  
                  
1,363,388  

                     
164,683    

 Statutory Audit Fees  
                       
11,800  

                       
11,800    

 Other Services  
                          
2,360  

                       
12,695    
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 Postage  
                             
730  

                       
15,272    

 Travelling & Conveyance  
                     
232,785  

                     
357,125    

 Telephone, Fax & Internet  
                       
84,934  

                       
25,982    

 Printing & Stationary  
                       
29,770  

                       
48,665    

 Professional Fees  
                       
61,986  

                          
9,000    

 Rent & Electricity  
                     
518,602  

                     
426,973    

 Miscellaneous Expenses  
                                 
-    

                          
3,610    

    

  
  

                  
5,032,759  

   

                  
9,236,246    

  
       

 .    

 Note-11  
       

  
Details of Grants 

Received  
       

  

Particu lars   Opening  
   

 
Funds Utilised  

 

 Balance 
Unutilised    

  
        

  

 CSIR PROJECT, Delhi  
                               

(1,625) 
                       

16,274  
                            
-    

                                 
-      

 West Bengal Government  
                                        
-    

                  
9,174,694  #REF! 

                  
9,357,350    

 MoES, Delhi  
                            

128,727  
                                 
-    

             
2,985,242  

                  
2,440,000    

 DST-FTYS, Delhi  
                             

(47,484) 
                     

150,000  
                

872,918  
                  

1,060,000    

 DST-SERB, Delhi *  
                     

600,000  
                  

2,163,160    

 ICTP, Italy  
                              

54,137  
                                 
-    

                
314,904  

                     
211,114    

 INSPIRE PROJECT,  
 DELHI  

                            
-    

                  
1,185,186  

                
266,717  

                     
410,000    

 ISRO Projects, Bangalore  
                            

133,591  
                     

195,000  
                

912,921  
                  

1,650,000    

 GITA  
                  

1,041,100  
                                 
-      

 Less: Received at the end of the year, fully     
unutilised  

                
(1,041,100) 

                
(2,163,160)   

 Less: Grant for Overhead  
        Expenses  

                                 
-    

                   
(265,000)   

    

  
                            

267,346  
 

               
11,321,154  

 
#REF! 

 

               
14,863,464    

 Note-12  
       

  
Funds Received with Specific Direction  

  

From WB Government  
   

       

For Purchase of Telescope 
   

                  
5,471,756     

                  
5,471,756    

(Less: Paid as advances for 
purchase) 

   

                
(5,471,756)    

                
(2,574,509)   

  
   

       

  
   

                                 
-       

                  
2,897,247    
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INDIAN CENTRE FOR SPACE PHYSICS  

Notes to Financial Statements  
 

Note 14 
General Information  
 
 “Indian Centre for Space Physics ” (CIN:  U73100WB1999NPL090718), is a public limited company 

("Limited by Guarantee") licensed to operate under section under section 8 of the Companies Act, 
2013 (originally known as under section 25 of the Companies Act, 1956) as "Not for Profit Company" 
and is presently engaged in development and research projects related to Space and Physics at its 
premises at Chalantika 43, Garia Stat ion Road, Kolkata - 700 084. 

        
Note 15  
Significant Accounting Policies  
 
(i) Basis of accounting & preparation of financial statements   
 

The financial statements of the company have been prepared in accordance with the Generally 
Accepted Accounting Principle in India (Indian GAAP). The Company has prepared these financial 
statements to comply in all material respects with the accounting standards notified under Section 
133 of the Companies Act, 2013 ('the Act'), read together with paragraph 7 of the Companies 
(Accounts) Rules, 2014. The financial statements have been prepared on accrual basis and under 
the historical cost convention. 

 
(ii) Fixed Asset   
 

Tangible Fixed Assets have been valued at cost plus other incidental expenses incurred in 
connection with acquisition thereof. 
 
 Intangible Fixed Assets have been valued at cost plus other incidental expenses incurred in 
connection with acquisition thereof. 

 
(iii) Depreciation and Amortisation  
 

Depreciation on Fixed Assets has been provided on Straight Line Method based on the useful life of 
tangible assets prescribed in schedule II to the Companies Act, 2013. 
 
Amortisation on Intangible Fixed Assets has been provided by assuming the life of the asset is for 5 
years. 
 
    

(iv) Cash Flow Statement  
 

Cash Flows are reported using the Indirect Method as set out in Accounting Standard - 3 : Cash Flow 
Statement, whereby profit before tax is adjusted for the effects of transactions of a non-cash nature, 
any deferrals or accruals of past or future operating cash receipts or payments and item of income or 
expenses associated with investing or financing flows. The Cash Flows from Operating, Investing 
and Financing activities of the Company are segregated based on the available information. 
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INDIAN CENTRE FOR SPACE PHYSICS 

Notes to Financial Statements  
 

(v) Revenue Recognition  
 
The Company receives grants for its operation and running the projects from various State and 
Central Government funding agencies. Some International research organization fund is also 
received. The Company submits Utilization Certificate and Statement of Expenditure. The funds are 
recognised only when it is received. Grants received are recognized as income on receipt basis. All 
these funds are spent according to their earmarking. Funds originating from overhead, Guest House 
income, and Interests on fixed deposit are treated net income to the Company spent for its own 
development purpose. 
 

 (vi) Employees Benefits  
 
As per provision laid out in Rules and By Laws approved by the Governing Body, it has several 
academic and non-academic staff members who are treated as regular members who enjoy benefits 
as Permanent members including structured salary and National Pension System (NPS). Semi-
permanent employees enjoy NPS benefits and a certain annual salary increment but not structured 
salary. The rest are strictly taken on contractual basis, renewable after a period subject to their good 
performance. Being an Autonomous Body, the Governing Body decides the career advancement 
policy for the permanent and semi-permanent members. Career path of contractual members are 
governed by respective funding agencies. The provisions of Employees Provident Fund (EPF) are 
not applicable to the Company as they have less than twenty Staff members.  
 
 

(vii) Earning per Share  
 
The Company is a Section 8 "Not for Profit Company". It does not generate any income/revenue from 
its activities and is also limited by Guarantee. Therefore, the provisions of AS-20 are not applicable. 
 
 

(viii) Provisions and Contingenci es 
 
The Company creates a provision when there is present obligation as a result of a past event that 
probably requires an outflow of resources and a reliable estimate can be made of the amount of the 
obligation. A disclosure for a contingent liability is made when there is a possible obligation that may, 
but probably will not, require an outflow of resources. When there is a possible obligation or a present 
obligation in respect of which the likelihood of outflow of resources is remote, no provision or 
disclosure is made. 
 

(ix) No related party transactions have been entered into by the Company during the Current financial 
year. 

 
(x) Previous years figures have been regrouped/reclassified wherever necessary to correspond with the 

current year's classification/disclosure. 
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INDIAN CENTRE FOR SPACE PHYSICS 

(CIN: U73100WB1999NPL090718) 

43 Chalantika, Garia Station Road 

Kolkata-700084, West Bengal 

Email: root@csp.res.in 
Phone: 033 24366003 

BOARD'S REPORT  

To 

The Members of 

INDIAN CENTRE FOR SPACE PHYSICS 
Your Directors have great pleasure in presenting their Nineteenth  Annual Report  together with the Audited 
Financial Statements of the Company for the year ended 31st March, 2018. 
 

1 FINANCIAL SUMMARY  
The Financial Results of the Company for the year under report are as under: 

Particuars  Current Year  Previous Year  

31st March, 2018  31st March, 2017  

Grant Received             11,321,154  
             

14,863,464  

Other Income                 649,676  
                  

635,178  
            

Total Income  
          11,970,830  

            
15,498,642  

Employee Benefits Expenses              6,475,956  
               

5,354,972  

Other Expenses              5,032,759  
               

9,236,246  
        

          11,508,715  
            

14,591,217  
          
Exess of Income over Expenditure for the 
year                 462,115  

                 
907,425  

2 OPERATIONAL REVIEW 

Grant received for specific purposes and for maintenance purposes for the year ended 31st March, 2018 
aggregated to `11,321,154/- . The other income is `649,676/-. The Excess of Income over Expenditure for 
the year is `4,62,115/- 

 
 

3 DIVIDEND 
As the company falls under the purview of Section 8 of the Companies Act 2013, therefore, It is not 
applicable. 

 

 

4 MEMBERSHIP 
During the year no new Life Members of the company are enrolled. The total Life Members as on 31st 
March, 2018 is 46 (Forty Six). 

5 DEPOSITS 
The Company has not accepted any deposits within the meaning of Section 73 to Section 76 of the 
Companies Act, 2013 and the Rules framed there under. 

 
 

 
 

mailto:root@csp.res.in


 

57 |  
 

 
 
6 

 
 
DIRECTORSHIP 

 
A Appointment of Directors /Cessation of Directorship  

No appointment or cessation has been made in the financial year 2017-2018. 
 

B Appointment of Independent Director/Woman Director/Small Shareholder Director  
The provisions relating to appointment of Independent Director or Woman Director or Small 
Shareholder’s Director are not applicable to the Section-8 Company. Therefore, no such directors are 
appointed. 

C Retirement by rotation  

Since the company is a Section-8 Company the provision of retirement of Directors by rotation is not 
applicable. 

7 DETAILS OF HOLDING, SUBSIDIARY, JOINT VENTURE OR ASSOCIATE COMPANIES  
The Company does not have any holding, subsidiary, joint venture or an associate Company during the 
year or at the end of the financial year. 

8 AUDITORS 

A STATUTORY AUDITORS 
The Members of the Company had, at its 14th Annual General Meeting (“AGM”) held on 21st  
September, 2014, approved the appointment of M/s. SSKA & Associates, (Firm Registration No. 
328751E) Chartered Accountants, Kolkata, as the Statutory Auditors of the Company.  

 
B SECRETARIAL AUDITORS  

Secretarial Audit has been made mandatory only for bigger Companies. Section 204 of the Companies 
Act, 2013 has kept this company out of the purview of Secretarial Audit. Therefore, there is no 
requirement to appoint secretarial auditor. 

C COST AUDITORS 
Section 148 of the Companies Act, 2013 (read with Rules framed there under) kept the Company out of 
the purview of maintaining of cost records and cost audit. Therefore, the Company need not to appoint 
any cost auditor.  

9 COMMENTS ON QUALIFICATION, RESERVATION OR ADVERSE REMARK OR DISCLAIMER MADE  
The Auditors Report to the Members on the Accounts of the Company for the financial year ended 31st 
March, 2018, does not contain any qualification, reservation or adverse remark. Further, the observations 
made in the Auditor’s report are self explanatory and therefore, do not call for any further explanations. 

10 DETAILS PERTAINING TO NET WORTH OF THE COMPANY  
The Net worth of the company at the beginning and at the end were `16,856,885/- and  `17,965,154/- 
respectively , and hence increases by ` 11,08,269/- 
 
 

11 REQUIREMENTS AS PER SECTION 134(3) OF THE COMPANIES ACT, 2013  
 

A EXTRACT OF THE ANNUAL RETURN AS PER SECTION 92(3)  
The extract of the Annual Return as on the Financial year ended 31st March, 2018 as provided under 
Section 92(3) of the Companies Act, 2013 in Form MGT 9  is at Annexure - I. 
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B NUMBER OF MEETINGS OF THE BOARD OF DIRECTORS 
During the Financial Year 2017-18, meetings of the Board of Directors of the Company were held, details 
of which are as follows: 
 

Date of Meeting  Number of Directors Present  

14-06-2017 8 

01-09-2017 6 

14-09-2017 8 

17-12-2017 6 

28-03-2018 8 

 
C DIRECTORS’ RESPONSIBILITY STATEMENT  

Pursuant to the requirement clause (c) of sub-section (3) of Section 134 of the Companies Act, 2013, 
your Directors confirms that: 

(a) In the preparation of the annual accounts for the year ended 31st March, 2018, the 
Company has followed the applicable accounting standards and there are no material 
departures from the same; 

(b) The directors have selected such accounting policies and applied them consistently and 
made judgments and estimates that are reasonable and prudent so as to give a true 
and fair view of the state of affairs of the Company at the end of the financial year. 

(c) The directors have taken proper and sufficient care for the maintenance of adequate 
accounting records in accordance with the provisions of this Act for safeguarding the 
assets of the Company and for preventing and detecting fraud and other irregularities;  

(d) 
The directors have prepared the annual accounts on a going concern 
basis; 

(e) The Company being unlisted, sub clause (e) section 134(5) of the Companies Act, 2013 
pertaining to laying down internal financial controls, is not applicable to the Company; 
and 
          

(f) The directors have devised proper systems to ensure compliance with the provisions of 
all applicable laws and that such systems were adequate and operating effectively. 

D NOMINATION AND REMUNERATION POLICY  
Since all the Directors are holding Honorary posts, therefore no such policy is required. 

E PARTICULARS OF LOANS GIVEN, INVESTMENTS MADE, GUARANTEES GIVEN, AND 
SECURITIES PROVIDED UNDER SECTION 186 OF THE COMPANIES ACT, 2013 

There are no such loans and guarantees given or investments made under section 186 by the company. 

F PARTICULARS OF CONTRACTS OR ARRANGEMENTS WITH RELATED PARTIES REFERRED TO 
IN SECTION 188(1) OF THE COMPANIES ACT, 2013 

There are no contracts or arrangements with related parties under section 188(1) by the company. 

G THE STATE OF COMPANY’S AFFAIRS  
The Company continues to operate within the purview of its Memorandum of Association and no 
amendments were necessary. It's function has been normal. 
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H THE AMOUNTS, IF ANY, WHICH COMPANY PROPOSES TO BE CARRIED TO ANY RESERVES IN 
THE BALANCE SHEET  

Corpus Fund of ` 2,085,845 received during the year for specific purpose from various recognized bodies 
for specific projects. 

I MATERIAL CHANGES AND COMMITMENTS, IF ANY, AFFECTING THE FINANCIAL POSITION OF 
THE COMPANY WHICH HAVE OCCURRED BETWEEN THE END OF THE FINANCIAL YEAR OF 
THE COMPANY TO WHICH THE FINANCIAL STATEMENTS RELATE AND THE DATE OF THE 
REPORT  

There are no changes and commitments, affecting the financial position of the Company between the 
end of financial year of the Company to which the financial statements relate and the date of the report. 

J PARTICULARS OF EMPLOYEES  
Total number of employees (Academic & Non-Academic) is : 30 

K 
CONSERVATION OF ENERGY, TECHNOLOGY ABSORPTION, FOREIGN EXCHANGE EARNINGS 
AND OUTGO 
Our company has partially implemented green energy policy. As a result there are Solar Pannels for 
generating power into office campuses. 
 

L STATEMENT INDICATING DEVELOPMENT AND IMPLEMENTATION OF A RISK MANAGEMENT 
POLICY FOR THE COMPANY INCLUDING IDENTIFICATION THEREIN OF ELEMENTS OF RISK, IF 
ANY, WHICH IN THE OPINION OF THE BOARD MAY THREATEN THE EXISTENCE OF THE 
COMPANY  

Not Applicable. 

M DETAILS ABOUT THE POLICY DEVELOPED AND IMPLEMENTED BY THE COMPANY ON 
CORPORATE SOCIAL RESPONSIBILITY INITIATIVES TAKEN DURING THE YEAR  

Not Applicable. 

N STATEMENT INDICATING THE MANNER IN WHICH FORMAL ANNUAL EVALUATION HAS BEEN 
MADE BY THE BOARD OF ITS OWN PERFORMANCE AND THAT OF ITS COMMITTEES AND 
INDIVIDUAL DIRECTORS 

 Through General Body and Governing Body meetings. 

O THE DETAILS OF SIGNIFICANT AND MATERIAL ORDERS PASSED BY THE REGULATORS OR 
COURTS OR TRIBUNALS IMPACTING THE GOING CONCERN STATUS AND COMPANY’S 
OPERATIONS IN FUTURE 
There are no orders passed by the regulators or courts or tribunals impacting the going concern status 
and Company’s operations in future. 

P DETAILS PERTAINING TO REMUNERATION AS PER RULE 5(1) OF THE COMPANIES 
(APPOINTMENT AND REMUNERATION OF MANAGERIAL PERSONNEL) RULES, 2014  
As the Company is a Section 8 Company, Rule 5(1) of the Companies (Appointment and Remuneration 
of Managerial Personnel) Rules, 2014 is not applicable. 

Q ADEQUACY OF INTERNAL FINANCIAL CONTROL WITH REFERENCE TO FINANCIAL 
STATEMENTS 

The Board has adopted the policies and procedures for ensuring the orderly and efficient conduct of its 
business, including adherence to the Company's policies, the safeguarding of its assets, the prevention 
and detection of fraud and errors, the accuracy and completeness of the accounting records, and the 
timely preparation of reliable financial disclosures. 
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R DISCLOSURE UNDER THE SEXUAL HARRASSMENT OF WOMEN AT WORKPLACE 
(PREVENTION, PROHIBITION AND REDRESSAL) ACT, 2013  

The Company is committed to provide a safe and conductive work environment to its women employees. 
During the year under review, no case of sexual harassment was reported. 

12 ACKNOWLEDGEMENT  
Your Directors place on record their appreciation for employees at all levels, who have contributed to the 
growth and performance of your Company. Your Directors also wish to place on record their appreciation 
for the members for their continued support. Your Directors also thank the Central and State 
Governments, and other statutory authorities and other bodies engaged in solar and other projects like 
ISRO, FTS etc for their continued support. 

For and on behalf of the Board of Directors  

             SANDIP KUMAR CHAKRABARTI  
Place: Kolkata  (Director) 

Date: The 1st day of September, 2018 . [DIN:00683375]  
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Participants  at IERCOO conference at Sitapur, Paschim Medinipur (Left). Participants  at the one day seminar on Electricity and 
Natural Hazards, 5 May , 2017,  at Ballyguange  campus ,  University of Calcutta (Right) . 

ICSP members with Pro f. Young -Chol Minh at astrochemistry@THz conference, Chennai  (Left). ICSP members are with Prof. 
Ruben Farinelli, Prof. Roberto Turolla, Dept. of Physics and Astronomy, University of Padova (Right) . 

Prof.  Bruce Tsurutan i with faculties and students at ICSP seminar hall (Left). Dr. Takashi Shimonishi g iving  a lecture to the 
students at IERCOO campus at S itapur, Paschim Medinipur  (Right).  

Scientists are attending the conference CORAASS at Sidho -Kanho -Birsha University, Purulia (Left). Dr. Sasmal with his 

Participants at the CORAASS conference at Sidho -Kanho -Birsha University, Purulia (Left). Dr. Sasmal with his M.Sc. Project 
Student at ICSP(Right).  
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