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Based on the observational results, a schematic diagram of the kinematics and molecular distribution in a hot
molecular core G31.41+0.31 (Left). Global map of real -time lightning locations on March 21, 2021, from World Wide
Lightni ng Location Network (Right).
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Mass model structure of an aircraft used in Monte Carlo simulation to calculate the radiation dose in human body
during air travel (Left). Distribution of vertical rigidity cut -off of the charged cosmicray particles at 10 km a  Ititude
from Earth's surface over the total geographic region (Right).

Chemical evolution of the abundances of CO, CN, CS, and HNC (left panel) and neutral P -bearing species (right
panel) for the diffuse cloud model (nH =300 cm '%and & = '1%'7 using theOspectral synthesis code
Cloudy. The colored horizontal bands correspond to the observed abundances (Chantzos et al. 2020) toward

the cloud withv. . sg = T 17 ' ]Kim:luot'sng the inferred uncertainties. The vertical dash ed line indicates the
visual extinction parameter of the best agreement between observation and model results.
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Report of the Governing Body

In 2020-2021, the Indian Centre for Space Physics progressed in scientific as well as administrative front.

The academic activities presented i n -IDpaidémict or O ¢
ICSP carried out quite a bit of research work and published in high impact factor journals. ICSP entered a

new era which saw rapid construction activities in both the EM Bypass and the Sitapur campuses.

The Governing body, for the first time, emphasized that funds must be raised by ICSP in order to expand
and achieve its goals. Accordingly, it made very strict criteria to induct new recruits on the one hand, and
advised the present recruits to fully dedicate their time to offer courses in space research related topics, to
train students towards PhD with more quality projects so that the Centre always remains at the forefront
of research activities. Governing body also advised to involve visiting scientists in the area to use the
platform to train more students, either online or offline, in space science related subjects. At the same
time, young students must be trained to fabricate various types of instruments including optical
telescopes and the like. I am happy to report that the workshop of ICSP has produced very good quality
optical telescopes which are ready for sale.

ICSP could not meet its target to move to EM Bypass within 2020-2021, part of the reason being
unforeseen interruptions due to the lock down after Covid-19 pandemic broke out. It is hoped that in
2021-2022, ICSP would shift to the new campus.

The Governing body thanks the Government of West Bengal for their constant support. It thanks the
members of ICSP who have helped to compile the Annual Report.

Saradi Chadratasts
Sonali Chakrabarti
Secretary, Governing Body



From Directorodos Desk

The year 2020-2021 was a low point in academic sectors throughout the globe due to emergence of Covid-19 pandemic. In
particular, we had one full pandemic wave and onset of the second wave in this period which caused interruptions of collective
academic and administrative activities. There was no physical public events. Most of the time, work was done from home. And
yet, the five groups of our Centre have done significant progress and a good amount of research works were completed which
are discussed in respective pages in this report. The cumulative impact factor was about 65 for five faculty members. This is a
good indicator of important research activities of the Centre.

A conscious decision was taken to increase our academic activities in diversified fronts, such as offering space science related
courses, making workshop to fabricate instruments to study space, creating a space museum where young generations get first
hand experience of space exploration related objects, such as payloads to detect space radiation, space rocks. Of course, our
PhD program will remain an important activity. A very positive news in this regard is that the University of Gour Banga
(UGB) has recognized us as a Sister Organization and as such, our students, especially those from the North Bengal area can
now register for PhD degree with the UGB. In future, our goal would be to collaborate with all the Government and private
Universities in the region so that the students are exposed to our space research related activities and public outreach program.

I am pleased to mention that the construction activities at both Integrated campus on EM Bypass and IERCOO, Sitapur have
progressed reasonably. A 36 member hostel building is being constructed at Sitapur. The Hostel building on EM Bypass will
have at least three floors ready within the next few months and ICSP should be moving over there after due formalities.
Preparations are being made to inaugurate the Museum in FY 2021-2022. Our workshop is also fully functional and a large
number of optical telescopes (5 inch) have been fabricated to sale.

ICSP acknowledges receipt of grant-in-aids from the State of West Bengal and from various central government agencies, such
as DST, ISRO and CSIR.

s = S "

Sandip Kumar Chakrabarti
Director



Governing Body (GB) of the Centre

Prof. B.B. Bhattacharyya, President Prof. Arun K. Tewari, Vice-President
Dr. Sonali Chakrabarti, Secretary Mr. Gurusaran Das Gupta, Member
Prof. A. R. Rao, Member Dr. S. C. Chakravarty, Member

Mr. Prabir Kumar Das, Member
Prof. S.K. Midya, Treasurer

Members of the Research Advisory Council (RAC)

Prof. A. K. Tewari, Ex. RKMR College (Chairman)

Prof. S. K. Midya, Calcutta University

Prof. A. R. Rao, Ex-Tata Institute of Fundamental Research, Mumbai
Prof. S. K. Chakrabarti, ICSP

Prof. D. J. Saikia, Ex-National Centre for Radio Astrophysics, Pune
Prof. N. M. Ashok, Ex-PRL, Member

Prof. R. Gupta, Ex-IUCAA, Member

Secretary, State Council of Higher Education (ex-officio)

Director

Prof. Sandip K. Chakrabarti (Tel. : +91 33 24366003,
Email: sandip@csp.res.in / sandipchakrabarti9@agmail.com)

Finance Officer (Acting)

Mr. Rajkumar Maiti(Tel. : +91 33 24366003 Extn: 23,
Email: rajkumar@csp.res.in / rajkumarmaiti2zZ4@gmail.com)

Public Information Officer

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

Honorary Faculty Members

Dr. B. B. Bhattacharyya, Ex-ISM, Dhanbad Distinguished Professor
Dr. Shalivahan, IIT Dhanbad Professor

Dr. S. Sharma Ex-SNBNCBS Professor

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

Prof. 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
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Dr. S. Ray, G.H. College Scientist
Dr. S. Pal, Medinipur City College Scientist
Dr. A. K. Choudhury Scientist

Senior Rese arch Fellows

Mr. Prasanta Gorai (ISRO-RESPOND and CSIR)

Mr. Debijit Chatterjee (DST-SERB) Ms.Swati Chowdhury (DST-INSPIRE)
Mr. Abhijit Roy (DST-SERB) Mr. Kaushik Chatterjee (DST-INSPIRE)
Mr. Subrata Kundu (DST-INSPIRE) Mr. Ashim Chandra Sarkar(UGC)

Mr. Shyam Sarkar (CSIR) Mr. Dusmanta Patra (ICSP)

Ms.Bratati Bhat (DST-INSPIRE) Mr. Milan Sil (DST-INSPIRE)

Ms.Riya Bhowmick (UGC) Mr. Rupnath Sikdar (UGC)

Mr. Suman Kumar Mondal (CSIR) Mr. Pabitra Sil (UGC)

Junior Research Fell ows

Mr. Abhrajit Bhattacharjee (ISRO) Mr. Sagardweep Biswas (DST-SERB)
Mr. Sujoy Kumar Nath (ISRO/RESPOND) Mr. Binayak Banerjee(DST/GITA)
Mr. Rana Ghosh (ISRO) Mr. Soujan Ghosh (Part time)

Visiting Research Fellows

Mr. Washimul Bari Dr. Surya K. Maji Mr. Dipak Sanki
Laboratory Staff

Mr. Hriday Roy Laboratory Assistant

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 and contractual Staff

Mr. Parimal Das

Mr. Barun Chakraborty
Mr. Rehanul Haque
Mr. Binod Singh

Mr. Prosenjit Mondal

Out of Station Facilities:

IERCOO at Sitapur, West Medinipur:

The lonospheric and Earthquake Research Centre (IERC) for studying VLF, radio and optical astronomy
was inaugurated at Sitapur, Paschim Medinipur, West Bengal in 2012. It has adequate computing and
internet facilities, VLF antennas and receivers. After its expansion with a0.25m Meade Optical Telescope
and a 0.61m reflecting telescope, the branch name was changed to IERC and Optical Astronomy or
IERCOO. It has a guest house to accommodate about 20 students for sky watching and optical
observations. Solar power for electricity keeps this remote Centre running round the clock. The
construction of a guest house for 32 students/visitors has started.
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Student building at IERCOO under construction

Balloon Facility at Bolpur, Birbhum:

This facility 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 to
launch Stratospheric balloons.

Malda branch at Eng lish Bazar:
Two office rooms at Atul Market and the 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.

ICSP new campus:
Construction of building at the new Integrated Campus on EM Bypass is in progress.

Brief Profiles of the Scientists of the Centre

Dr. Achintya K. Chatterjee: He is an 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-1l and HoD, Astrochemistry/Astrobiology
of ICSP. His main research interest is in the formation of bio-molecules in star forming
regions.




Dr. Asit Kumar Choudhury:  He is an Asst. Teacher at the L.M.S.M. Institution, Malda.
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 Senior Research Fellow ininstrumentation 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. Abhrajit Bhattacharya: He is Junior Research Fellow in ISRO project. He is
working on the effects of Kerr spin parameter on the spectra of accretion disks around
black holes.

Mr. Ashim Chandra Sarkar: He is a Senior Research Fellow in Optical Astronomy
Under UGC and he is working on spectroscopic study on planetary nebula at IERCOO,
Sitapur.

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 was the Director of Indian School
of Mines, Dhanbad. His field of specialization is the study of deep crustal structure on
earth from magneto-telluric data.

Mr. Binayak Banerjee: He is a Junior Research Fellow under DST/GITA projectand
he isworking on timing and spectral analysis of black hole candidates

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




Dr. Broja G. Dutta: He is an Assistant Professor at R.B.C. College, North 24
Paraganas and has completed his Ph. D.

of X-ray emission from accretion disks around black holes. He is an honorary
Scientist of ICSP.

Mr. Debashis Bhowmick: He is an Engineer-Il at ICSP and is the laboratory in
Charge which oversees the activities related to VLF antennas, X-ray detector
fabrication, test and evaluation and balloon experiments.

Mr. Debijit Chatterjee: He is a DST-SERB Senior Research Scholar and is working
on X-ray Astronomy as a Senior Research Fellow.

Dr. Dipak Debnath: He is an Assistant Professor-Il and HOD of High Energy
Astrophysics, ICSP.  His main research interest is observational and theoretical
studies of the properties of stellar massive black hole candidates during their X-ray
active periods.

Mr. Dusmanta 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
Gouvt. 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.

AiFaculty | mprovement Progr ammeo0 -lagfprofe@es .
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Dr. K. Giri: He is an Assistant Professor at NITTTR, Kolkata. He works on numerical
simulations of accretion flow around black holes.

Mr. Kaushik Chatterjee: He is a Senior 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 Senior Research Scholar in Astrochemistry/ Astrobiology
under DST- INSPIRE Project, working on physical and protoplanetary disk.

Dr. P. K. Jana: He is the Principal at the Government Training College, Hooghly and
is an honorary scientist of ICSP. He works on trends of Ozone depletion over India.
He is an honorary Scientist of ICSP.

Mr. Prasanta Gorai: He is alISRO/RESPOND and CSIR project Senior Research
Scholar in Astrochemistry/ Astrobiology and is working on the formation of various
complex molecules in star forming regions.



Mr. Pabitra Sil: He is Senior Research Fellow in Optical Astronomy under
UGCproject and he is working on transient sources at IERCOO, Sitapur.

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. Rana. Khan: He is an Asst. Teacher of Bidhan Nagar Govt. High School and is

involved in activities of ICSP observatories. He is in charge of the training using
IERCOO Optical Telescopes.

Mr. Rana Ghosh: He is a Junior Research Fellow in Astrochemistry/ Astrobiology
under ISRO-RESPOND Project,

Ms. Riya Bhowmick: She is a Senior Research Scholar in High Energy Astrophysics
under UGC project.

Mr. Rupnath Sikdar: He is a Senior Research Scholar in Space Radiation
Department under UGC project and he is working on Balloon borne experiments.



Dr. Ritabrata Sarkar: He is an Assistant Professor-1l at ICSP. He is analyzing the
data of balloon borne experiments which include corrections due to atmosphere and
instrumental effects. He is also working on simulations of background radiations at
various atmospheric and solar conditions.

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 an Honorary Scientist at ICSP. He is working at the
Medinipur City College His research is on the transient radio sources and multi-
; wavelength study of known transient events. He is doing a galacticplane survey,
main goal of which is to search for new supernova remnants..

Prof. Sandip K. Chakrabarti: He is the founding Secretary of ICSP and currently
the Director of ICSP. His research interests range 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.

Dr. Sonali Chakrabarti: She is an Associate Professor at the Maharaja Manindra
Chandra College and an honorary Professor of the ICSP. She is also a founding
member of ICSP and presently is the Secretary of the Governing body. 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. Sagardweep Biswas: He is a Junior Research Fellow under DST-SERB and he
is working on VLF, lonosphere, Earthquake precursors, Solar activity.

Mr. Shyam Sarkar: He is a Senior Research Fellow in Optical Astronomy under
CSIR project and is working on Variable stars in clusters at IERCOO, Sitapur.




13

Mr. Soujan Ghosh: He is a Technical Assistant cum research fellow working at
IERCOOQ/ICSP, Sitapur. He works on Tropospheric and lonospheric responses of Pre-
and Co-Seismic Irregularities using Satellite and Ground Base Techniques also

working on technical part of VLF projects.

Dr. Sudipta Sasmal: He is an Assistant Professor of ICSP. He is the Head of the
Department of lonospheric Sciences also he is a convener of executive committee of
IERCOO/ICSP, Sitapur and he is also the convener of Academic Council at ICSP. He is
working on observation and theoretical studies of lonospheric irregularities.

Mr. Subrata Kundu: He is a Senior Research Fellow in lonospheric Sciences under
DST-INSPIRE Project and works onvariation of GPS-TEC during Space Weather
phenomenon and Sudden ionospheric disturbances using GPS-TEC data.

Mr. Sujoy Kumar Nath: He is a Junior Research Fellow under ISRO/RESPOND
project and he is working on spectral and timing analysis of some stellar-massive
black holes.

Ms. Swati Chowdhury: She is a Senior Research Fellow in lonospheric Sciences
under DST-INSPIRE Project. She is working on lightning in the atmosphere and its
induced phenomena. She is also working on D region modelling in quiet and
perturbed condition.

Mr. Suman K. Mondal: He is a Senior 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 a Teacher at G.H. College and is working as an honorary
scientist. He is in the VLF group and is working on the earthquake related anomalies
of VLF signals.

Dr. Sushanta K. Mondal: He is an honorary scientist of ICSP and an Assistant
Professor at S.K.B. University, Purulia. He works on effects of high energy radiation in
ionosphere and their detection through VLF radio signal strength.

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.

Md. Washimul Bari: He is the headmaster of D.N. Saha High School 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.

..I|f o

Research Work Published/Accepted for Publication

Banerjee, A., Bhattacharjee, A., Debnath, D., Chakrabarti, S. K., AiSpectral Analysis of
GRS 1915+105 Using TCAF Solutiono, RAA, 2020, 12,

Basak, T., Sasmal, S., Chakraborty, S., Chakrabarti, S. K . ,Mod@ling of response of radio signals
over several signals propagation paths due to solar flare effects on D-r e gi on i o0 praeegnb,er e 0,
2021, cosp,43E.595B.569B.

Bhowmick, R., Debnath, D., Chatterjee, K., Nagarkoti, S., Chakrabarti, K. S., Sarkar, R., Chatterjee,
D.,Jana,A, i Rel ati on Between Quiescence ane ofplt2024,Pt i ng
138.

Bhowmick, R., Debnath, D., Chakrabarti, K. S.,Jana, A., Chatterjee, D.,Nagarkoti, S.,Chatterjee, K.,
Bhattacharjee, A., Nath, K. S., A OQut bur st Profiles and Triggering Mec
proceeding, 2021, cosp,43E.

Biswas, S., Kundu, S., Ghosh, S., Chowdhury, S.,Yang, S. S., Hayakawa M., S. Chakraborty,
Chakrabarti, S. K., Sasmal, S., i Cont ami nat ed Ef fect of G8eaismia gnet
At mospheric and | onospheric AnoQdER, 202059, 3831402. ng | mp h al
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Biswas, S., Kundu, S., Ghosh S.,;Sasmal S., Chakrabatrti, S. K., fContaminated effect of Geomagnetic
storm on pre-seismic atmospheric and ionospheric anomalies during Imphal earthquakea 2020 URSI
Regional Conference on Radio Science (URSI-RCRYS), proceeding, IEEE, doi:
10.23919/URSIRCRS49211.2020.9113508, 2020.

Biswas, S., Ghosh S., Hayakawa M.,Chakrabarti, S. K., Sasmal, S., Study of correlations between
seismic activities and Very Low Frequency (VLF) signal perturbation by Japanese VLF network systemqg
proceeding, 2021, cosp,43E.571B.

Biswas, S., Ghosh S., Kundu, S., Hayakawa M.,Chakrabarti, S. K., Sasmal, S., firhe comparative
study of lonospheric Perturbation during large earthquakes by using multiparametric approaches,
proceeding, 2021, cosp,43E.595B.

Chakrabarti, S., Sasmal, S.,, Bhowmick, D., Ray, S., Ghosh S.,, Biswas, S., Kundu, S., Chowdhury,
S., Chowdhury, A. K.,iVLF Results of Solar Eclipse Campaigns by Indian Centre for Space Physicsg
proceeding., 2021, cosp, 43E.576C.

Chatterjee , K., Debnath, D., Chatterjee, D., Jana, A., Chakrabarti, S. K., Al nf erence on Acct
Properties of XTE J1752-223 during its 2009-1 0 Out bur st 0, MNRA362. 2020, 49 3,

Chatterjee, K., Debnath, D., Chakrabarti, S. K., Jana, A. Chatterjee, D., i Xay Properties of Black
Hole Candidate XTE J1752-223 during its 2009-10 Outbursto, proceeding, 2021, cosp,43E.

Chatterjee, D., Debnath, D., Chakrabarti, K. S.,Jana, A., Chatterjee, K., Bhowmick, R., AHIi ghly
Turbulent Outbursts of V404 Cygni, Swift J1858.6-0 81 and V4641 Sgr : Magnet
proceeding, 2021, cosp,43E.

Chowdhury, S., Kundu, S., Basak, T., Ghosh, S., Chakraborty, S., Chakrabarti, S. K.,. Sasmal, S.,

fiNumerical simulation of lower ionospheric reflection parameters by using International Reference

l onosphere (1 RI) mo d e | and validation with Very Lc
Advances in Space Research, 2020, 67, 15991 1611.

Chowdhury, S.,, Kundu, S., Basak, T.,, Chakraborty, S.,, Ghosh S.,, Hayakawa M.,, Chakra barti, S.
K., Sasmal, S., Mumerical modeling of seasonal and diurnal variations of lower ionospheric reflection
parameters based on IRl model being validated during an Annular Solar Eclipse occurred in 26th
December, 2019, proceeding, 2021, cosp, 43E.577C.

Chowdhury, S., Kundu, S., Sasmal S., Basak, T., Chakraborty, S., Ghosh S., Chakrabarti, S. K., fiNumer i cal
modeling of seasonal and diurnal variations of | ower i C
proceeding, 2020, (URSI-RCRS), IEEE, doi: 10.23919/URSIRCRS49211.2020.9113527, 2020.

Chowdhury , S.,Chakraborty, S., Chakrabarti, S.K., Sasmal,S., A St udy of -Magnetospheicer i c
coupling during terrestrial events as observed fr
cosp...43E.60C.

Das, A., Sil, M., Bhat, B., Gorai, P., Chakrabarti, S. K., Caselli, P., AExpl oring t

h
Il dentifying Hydride and Hydroxyl Cations of Nob
902, 2.

Debnath, D., Chatterjee, D., Jana, A ., Chakrabarti, S. Chatterjee, K, fHAccretion Flow Pr
XTE J1118+480 During Its 2005 Outbursto, RAA, 2020,
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Debnath, D., Chakrabarti, K. S..Jana, A., Chatterjee, D.,Chatterjee, K., Bhowmick, R.,
Bhattacharjee, A., Nath, K. S., Banerjie e,B.,iAccreti on and Ejection Proper
Transi ent BaraweedingH021,ecsp, 43E.

Debnath, D., Chakrabarti, K. S., Jana, A., Chatterjee, D., Chang, H -K., Shang, J -R., Chatterjee, K.,
Bhowmick, R., Bhattacharjee, A.,Nath , K. S., Banerjee, B, AAccretion Flow Proper
Bl ack Hol precéedin@ 20211 cosp,43E.

Etim, E. E., Gorai, P., Ghosh, R., Das, A., " Det ectabl e interstellar aoni ons
2020,Spect. Act. Part Amol. & bio spect., 230, 11811.

FAMU collaboration (with 55 co -a ut h o rThe FAMU experiment: muonic hydrogen high precision
spectroscopy studi esad). EPJA, 2020, 56, 185

Ghosh S., Sasmal S., Chowdhury, S., Chakraborty, S., Basak, T., Chakrabarti, S. K., Surface Latent
Heat Flux Anomaly: A thermal precursory effect of large Earthquake, 2020 URSI Regional Conference on
Radio Science (URSI-RCRS), proceeding, IEEE, d0i:10.23919/URSIRCRS49211.2020.9113519, 2020.

Ghosh S., Biswas, S., Chakrabarti, S. K., Sasmal, S., fAbnormality in atmospheric aerosol parameters
during large (M > 7) earthquakeso , pr o c20Zldcospg3E.572G.

Ghosh S., Chowdhury, S., Hayakawa M.,Chakrabarti, S. K., Sasmal, S., fSeismic precursors as
observed from SWARM satelliteq proceeding, 2021, cosp,43E..686G.

Gorai, P., Das, A., Shimonishi, T., Sahu, D., Mondal, S. K., Bhat, B., Chakrabarti, S. K., il denti fi ca
of Met hyl |l socyanate and Other Complex Organic Mol
ApJ, 2021, 907, 108.

Gorai, P, Sil, M., Das, A., Sivaraman, B., Chakrabarti, S. K.,loppolo, S., Puzzarini, C., Kanuchova,

Z., Dawes, A.,Mendolicchio, M., Mancini, G., Barone, V., Nakatani, N.,Shimonishi, T., & Mason, N.,
AfSystematic Study on t heAbsorptionPreadmuces ofplf mplur
2020,ACS Earch Space Chem, 4(6), 920.

Gorai, P., Bhat, B., Sil, M., Mondal, S. K., Ghosh, R., Chakrabarti, S. K., Das, A, Al denti ficat
Prebiotic Molecules Containing Peptide-like Bonds in a Hot Molecular Core, G10.47+0.030 , 2021, Al
895, 86.

Jana, A., Debnath, D., Chakrabarti, S. K., Naik, S., Chatterjee, D., Chatterjee, K., Bhowmick,
R.,A. Bhattacharjee, Nath, S. K., Banerjee,B . , AfNew MAXI Transient Black H
of MAXI J1348-630 during its 20190ut bur st 6, proceeding, 2021, cosp, 4:

Jana, A., Debnath, D., Chatterjee, D., Chatterjee, K., Chakrabarti, K. S., Naik, S., Bhowmick, R.,
Kumari, N, iAccretion Flow Evolution of a Noe80nDurg thec2R19 Ho | e
Out bur s 2021, 89A,8.J

Kundu, S., Sasmal S., Chakraborty, S., Chakrabarti, S. K., fStudy the lonospheric Total Electron
Content (TEC) variation during Geomagnetic Storm in 24th Solar Cycleo , 2(@WR3I-RCRS), proceeding,
IEEE, doi: 10.23919/URSIRCRS49211.2020.9113519, 2020.

Kundu, S., Chowdhury, S., Yang, S.S., Hayakawa, M., Basak, T., Chakraborty, S.K., Sasmal, S.,
AfiDetection of Atmospheric Gravity Wave Activity dur
GASS), DOI:10.23919/URSIGASS49373.2020.9232152.

Kundu, S., Chowdhury, S., Yang, S. S., Hayakawa, M., Chakrabarti, S.K., and Sasmal, S., fiDetecti o
of Atmospheric Gravity Wave Activity during Sever al
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Kundu, S., Sasmal, S., Chakrabarti, S.K.,flonospheric Total Electron Content Variation during the 26
December 2019 Solar Eclipse using IGS GPS Observableq proceeding, 2021, cosp, 43E .611K.

Politis, D., Potirakis, S., M., Biswas, S., Sasmal, S., Hayakawa, M., AfA new VLF radio

Greece for the detection of lower lonosphere anomalies before strong seismic events and the preliminary

results for a strong (6.7 Mw) earthquake t hBGQU2leccur

12516.

Sahu, D., Liu, S -Y., Das, A., Gorai, P., Wakelam, V., i C o raigt$ of the Formation and Abundances of
Met hyl Carbamate, a Glycine | somer, in Hot Cori

Sasmal, S.,, Chakraborty, S.,, Ghosh S., Kundu, S., Chakrabarti, S. K., S. S. Yang, Hayakawa
M.,fiLithosphere Atmosphere lonosphere Coupling Mechanism: A Multi-Dimensional Overviewqg
proceeding, 2021, cosp,43E.5609.

Sasmal, S., Schekotov,A ., Kundu, S., Ghosh S.,, Chakrabarti, S. K.,, Chowdhury, S., fnomaly in
Ultra Low Frequency (ULF) signal during seismic events in Japan regiong. proceeding., 2021, cosp.,
43E.582S.

Sil, M., Srivastav, S., Bhat, B., Mondal, S. K., Gorai, P., Ghosh, R., Shimonishi, T., Chakrabarti, S.

noso

K., Sivaraman, B., Pathak, A., Nakatani, N., Furuya, K., Das,A.,, i Chemi c al compl exity

bearing species in various rAplgd02lnasXivialD5.1496% | nt er st el
Yang, S. S., Potirakis, S. M., Sasmal, S., Hayakawa M., A Nat ur al Time Analysis o
Satellite System Surface Def or mati on: The Case

Entropy 2020, 22(6), 674.

Impact Factor of Articles in International Journal by ICSP scientists in 2020 -2021:

Impact Factor in 2020 -2021

Sl No. Of Total
No Journal Name Impact Factor (IF) publications IF
ApJ 5.874 7 41.118
2 MNRAS 5.287 1 5.287
3 ACS Earch Space Chem 3.475 1 3.475
Spectrochimica Acta Part A: Molecular and
4 Biomolecular Spectroscopy: 4.098 1 4.098
5 EPJA 2.799 1 2.799
6 Entropy 2.524 1 2.524
7 AdSpR 2.152 1 2.152
8 RAA 1.469 2 2.938
9 OJER 1.24 1 1.24
Total Impact Factor 65.631
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https://ui.adsabs.harvard.edu/#abs/2021cosp...43E.569B/abstract

Members of Scientific Societies/Committees

Sudipta Sasmal became a member of the following organizations a) Earthquake Prediction Society of
Japan. b) Indian Polar Research Network and c) International Global Navigation Satellite System
(IGNSS).

Ph.D. Degree Received

PrasantaGorai r ecei ved hi s PGas-ghainineadionare speatral properties of several
complex molecules in the interstellar mediumo (University of Calcutta), 2020.

Course of Lectures offered by ICSP members

Ankan Das gave lectures on astrophysical topics at Ramakrishna Mission Residential College,
Narendrapur,

Participation in National / International Conferences & Symposia

Sandip K. Chakrabarti gave a talk on f@ASaha Equation in Astrc
conference at the University of Calcutta on Sept. 2019.

Ankan Das gave a talk on fAHow Biomolecules are forming
August, 2020, Youtube, organized by Physical Research Laboratory, India. He gave virtual oral
presentations on Alnterstellar molecules containing
fi P e p-ike lhord containing molecules in a hot molecular core, G10.47+0.03and t hei r chemi c &
in scientific event F3.1 of 43rd COSPAR Scientific Assembly, 28 January 7 4 February 2021, Sydney

Australia

Dipak Debnath delivered lectures in the virtual conference 43™ COSPAR scientific assembly meeting in
two event sessions (E1.4 & E1.8).

Ritabrata Sarkarg ave t al ks on AMeasurement of At maysDetacoor i ¢ B
Onboard Small Scientific Balloons Near Tropical Region and its Interpretation Using Simulation of

Cosmic Ray Interaction in the Atmosphere, 43rd COSPAR Scientific Assembly, Sydney (online),
February, 2021, and AiStudy of CRAND Proton Radi at
43rd COSPAR Scientific Assemblyo, Sydney (online),

Sudipta Sasmal gav e t a litkosphecenAtmésphere lonosphere Coupling Mechanism: A Multi-

Di mensi onal Overviewo, AAnomaly in Ultra Low Freqgue
regi onbo, ONLI NE tal ks at 43rd COSPAR Scienti fiidc Ass
February, 2 0 2 1 ; AfEarthquake Prediction: A Scientific Con
Cont ai , Purba Mediniopur, 16 August, 2020; fRe@mtt h q u e
Advancements in Astrophysics, Kaliaganj College, Raiganj, 26 August, 2020.

Milan Sil gavea vi rt ual or al presentation on fAFate of i de
nebula environmento in scientific event F3. 11 4of 4 :
February 2021, Sydney Australiaand alsoprese nt ed a vi rtual poster present

values of binding energy of species for astrochemic
Scientific Assembly, 28 January i 4 February 2021, Sydney Australia.

Debjit Chatterjee gave ONL | NE t al ks on O6Studyi ng -837husingfBwift, M&XI t i e s
and AstroSat dataé, and 6Hi ghly Turbulent Outburs
Scientific Assembly (COSPAR 2021), Australia (Online), January-February, 2021.
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Bratati Bhat delivered a virtual oral presentationi Radi ati ve transfer modeling
Inverse P-Cygni profile in a high mass starf or mi ng regi onodo in virtual co
Januarty- 4™ February, Sudney, Australia.

Swati Chowdhury gave talks on ANumeri cal model ing of Sea:
ionospheric reflection par amMeAS®2020, Romaes lealg (QGnime/Mirtadl), mo d e
and ONL I NE Stada bf kKaospbenic-Magnetospheric coupling during terrestrial events as

observed from energetic particl e bur ave a itual $&ter COS P /
presentation on fANumeri cal modeling of seasonal and
parameters based on IRl model being validated during an Annular Solar Eclipse occurred in 26th

December 0,43 20CIOSSPAR Assembl vy, 2020. She virtually

Advancements in Astrophysics, Kaliaganj College, Raiganj, West Bengal, India, 26 August, 2020 and on
ASpace Weat hero, at Doon University & UFA, 6 Octobe

Subrata Kundu g av e tal ks on AiDetection of At mospheric 1

Eart hquakeso, URSI G A S5 Septéntbdr,, 202@, RomA, ulgaly £Qnline/Virtual),
fi | on o s potakeHlectron Content Variation during the 26 December 2019 Solar Eclipse using IGS
GPS Observabl eo, AiDetection of At mospheric Gravi t:

COSPAR 2021, Sydney, Australia, January 28-February 4, 2021.

Soujan Ghosh gave a tal k on AAbnormality in atmospheric ae
t han 7) earthguakeseéo21 WebOBar, QOSIPARt t ended S ome
Advancement In Astrophysics Kaliaganj College, Raiganj West Bengal, India, 26 August 2020 (Webinar)

and ifnSpace Weat her, Doon University & UFA, 6 Octob

Sagardweep Biswas gave talks on AStudy of correlations bet
Frequency (VLF) signal perturbation by Jwpadyeose VL
lonospheric Perturbation during large earthquakes by using multi-par amet ri ¢ approac|
COSPAR Scientific Assembly 2021.

Awards / Recognitions

Ankan Das became an associate editor of Frontiers in Astronomy and Space Sciences, Astrochemistry
section.

Swati Chowdhury and Subrata Kundu  received young scientist award 2020 at 33 URSI-GASS.

Collaborating with researchers abroad

Sudipta Sasmal Collaborative research with Dr. Shi Shian Yang, National Central University, Taiwan,
Prof. Katsume Hattori, Chiba University, Japan, Prof. Stellios Potirakis, University of West Attica, Greece,
Prof Ken Umeno, Kyoto University, Japan, Prof. Masashi Hayakawa and Y. Hobara, University of Electro
Communication, Chofu, Japan.

Collaborative research & P roject Work

Unveiling the physical structure and chemical composition of hot molecular cores by observation and
astrochemical _model,Indian PI: A. Das, Japanese PIl: T. Shimonishi,Co-Pls: S. K. Chakrabarti, N.
Nakatani, K. Furuya, Funded by DST-JSPS.

Objectives of the Project:

1.Implement the gas-grain chemical model to explain the physical and chemical process in our Galactic
molecular clouds and the Magellanic clouds (the Large Magellanic Clouds and the Small Magellanic
Clouds).
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2. Explore the physical properties of our Galactic molecular clouds and the Magellanic clouds by using
radio and IR observations. Since the Magellanic clouds are comparatively metal-poor (meaning their
stars are less metal-rich than the Milky Way's), one of the main aims would be to find out the linkage
between metal-rich and metal-poor environments which would enable us to understand the chemical
history of our past universe.

3. Deuterium is destroyed in the interiors of stars faster than it is produced and thus the abundance of
deuterium is decreasing since after the Big Bang. We want to carry a comparative study between the
deuterium enrichment of the Magellanic Clouds and our Galactic molecular clouds to find out acorrelation
between the metal-poor and metal-rich system.

4.Construct a radiative transfer model to check the possibility of detecting most probable candidates for
future astronomical detection in the Magellanic Clouds. Generate synthetic spectra to correlate the
observed feature and extracting physical properties. Simulate the line profile of some importantmolecule
to explain the stages of star-formation.

5. Estimate the binding energy of some relevant interstellar species under suitable physical conditions
by using quantum chemical calculations and molecular dynamics simulations. A new set of interaction
energies would be used to find out the impact on the modeling results.

Low cost space exploration by weather balloon borne X-ray detector, R. Sarkar: Funded By DST/SERB.

Abstract: To see the sky in X-rays, detector s mu st be flown beyond Earthos
Xrays. 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 Nal and Csl crystals in combination with a Photo-Multiplier Tube to measure
Xray 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.

X-ray Properties of Accretion Flows and Estimation of Fundamental Parameters of Black Hole Binaries,
D. Debnath, 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 (introduced by Chakrabarti and his collaborators in mid-90s) as

an additive table model i n NASAG6s s p@AE madelfittedanal ysi s
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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 try to estimate
their intrinsic physical parameters (for e.g., spin, mass, distance, inclination angle, etc.) from our spectral
study.

Accretion Characteristics of Galactic Outburst Sources from X-ray Observation, D. Debnath and S. K.
Chakrabarti, Funded By DST/GITA

Abstract: The objective of this project is to study physical properties of some black-hole X-ray binary
systems, such as black hole masses and accretion rates, with the synergy of strengths from two groups
in India and in Taiwan, and also to enhance academic interactions between these two countries.
Understanding physics in these systems will provide us with an important examination of our physics
knowledge in extreme conditions, e.g., strong gravity. A population study of these will also bring some
insights on accretion-disk physics and on stellar evolution in our galaxy.

Study of a few Persistent and Transient Black Holes using ASTROSAT and Other Satellite Data, D.
Debnath & S. K. Chakrabarti, Funded by ISRO/RESPOND

Abstract: The main objectives of this project are to study black hole sources using data of India's first
multi-wavelength astronomy satellite ASTROSAT. Depending upon the activity black holes are generally
two types: persistent and transient. In the project, we will study a few of these type of objects to
understand the flow properties of these objects. We have the plan to study both the temporal and
spectral properties of these sources. Result obtained from ASTROSAT data will also be verified with data
of other astronomy satellites. A long term variability in X-ray intensity (light curve) of different types
(persistent, semi-persistent and outbursting) of stellar-mass black hole candidates (BHCs) will also be
studied. This will help us to understand the physical mechanism behind rapid changes (class transitions)
in light curves of GRS 1915+105, IGR J17091-3624 and other BH sources, in-depth analysis will be
made on each variability class under TCAF paradigm.

Observation of anomalous characteristics of VLF signals in the earth-ionospheric wave quide using a
network of receivers and their correlation with seismic events, S. Sasmal & S.K.Chakrabarti Funded by
DST/SERB

Abstract: The main objective of this project is to understand the pre- and co-seismic phenomena
associated with Lithosphere-Atmosphere-lonosphere-Coupling (LAIC) mechanism using multi-parametric
approach. A network of VLF receiving stations will be implemented in several places in India to identify
the lower ionospheric irregularities. By using satellite and ground-based observations, these anomalies
will be verified by thermal (latent heat, OLR, relative humidity), acoustics (atmospheric gravity wave) and
electromagnetic (TCE) perturbations in the tropospheric and stratospheric region and based on the
observation a numerical model will been developed. The observational and simulated evidences from all
the connecting channel of LAIC will be utilized to improve the present LAIC mechanism and the possible
pre-seismic processes will be identified by using this new process over the earthquake prone area in
Indian landmass.

Guiding M. Sc. project students

Dr. Ankan Das guided M.Sc. Project students Mr. Dibyebendu Sardar and Mr. Kaustav Karmakar from

Ramkrishna Mission Residential College also guided Ms. Rumela Kar from Jadavpur University to
complete their M.Sc. project works.

Dr. Sudipta Sasmal guidedM.Sc. Project student, Mr. PrashantaNarayan Tiwari of Amity Universityon

iStudy of Lightning and its Locati on using Atmosp

internship project works.
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Research done at the Centre

More than 200 molecules have been detected in interstellar space. This chemical diversity demands an
understanding of how, when, and where these molecules were produced and excited. Briefly, our
research work is oriented around some general queries such as what a molecule tells us about
temperature, densities, gas masses, ionization rates, radiation fields, gas heating-cooling, internal
dynamics of the clouds, etc.? How were they cycled through various phases of stellar evolution, from
birth to death? How far does chemical complexity go? and the most far-reaching of all: can interstellar
molecules become part of new planetary systems and form the building blocks for life elsewhere in the
Universe, as it is supposed to happen in our solar system?

Nitrogen-bearing molecules have great importance as they are actively involved in the formation of
biomolecules. We report observation of three potential prebiotic molecules, namely, isocyanic acid
(HNCO), formamide (NH,CHO), and methyl isocyanate (CH3;NCO), which contain peptide-like bonds in a
hot molecular core, G10.47+0.03. Furthermore, we found that HNCO, NH,CHO, and CH3;NCO are
chemically linked with each other.

The first identification of the argonium ion (ArH") toward the Crab Nebula supernova remnant was
proclaimed by Herschel in the submillimeter and far-infrared domains. We employ a spectral synthesis
code to examine the chemical evolution of the hydride and hydroxyl cations of the various isotopes of Ar,
Ne, and He in the Crab Nebula filament and calculate their line emissivity and intrinsic line surface
brightness. We successfully explain the observed surface brightness of two transitions of ArH* (617 and
1234 GHz), one transition of OH" (971 GHz), and one transiton of H, ( 2. 12 & m) . To
detectability of the other transitions of ArH", in Figure 2, we show the surface brightness obtained from
our best-fitted model along with the observed 971 GHz transitions. All these transitions have optical
depth <1. Figure 2 shows that the first five transitions are more robust than the observed 917 GHz
transition of OH+. Among them, the 617 GHz and 1234 GHz transitions were already observed by
Herschel, which is no longer operational. Among the other three transitions of **ArH*, we can see that
2465 GHz and 3078 GHz are heavily affected by the atmospheric transmission and thus are challenging
to observe. But the transition at 1850 GHz is far from atmospheric absorption features and falls in the
range of the LFA receiver of the modular heterodyne instrument GREAT of SOFIA. However, we found a
long integration time required for this transition with the SOFIA instrument time estimator. We expect that
with Herschel, the chance of detection would have been higher.

The composition of interstellar ices can be determined through their absorption spectra in the infrared
(IR) region. Literature laboratory data are used whenever possible to constrain simulations. In the cases
of formic acid, ammonia, and methanol in water ice, new experiments have been performed using the
high-vacuum (HV) portable astrochemistry chamber (PAC) at the Open University (OU) in the United
Kingdom. In Figure 3, the comparison between experimentally obtained IR spectra and our computed
spectra for pure H,O, H,O 1 HCOOH mi x4 ®Or @, Metare is $hown. We note a good
agreement between experimental and theoretical IR absorption spectra.

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

ol

earl

been to i mplement the TCAF solution into HEASARCOGsS

allows us to extract physical flow parameters directly from spectral fits. The nature of the evolution of
these physical flow parameters allow us to find most convincing explanations for accretion flows around
black holes. We also estimate the black hole mass from spectral analysis with the TCAF model.
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a. Accretion flow pro perties of XTE J1752 -223 during its 2009 -10 outburst : In Chatterjee et al.

(2020), we make detailed study of the spectral and temporal properties of XTE J1752-223 during its
2009-10 outburst. It was very first outburst of the source after its discovery by RXTE on 2009 October 21
(Shaposhnikov et al. 2010) at the position R.A. = 268.05 + 0.08, Dec = -22.31 + 0.02. The source has a

short orbital-period (P, © 6. 8 h) with an M type mass donor as t
RXTE PCA monitored XTE J1752-223 roughly on a daily basis (except operational shutdown during

2009 November 16 to 2010 January 18) due to solar constraint. We analysed 32 observations of RXTE

PCA from 2009 October 26 (MJD 55130.96) to 2010 June 21 (MJD 55368.94) to study the spectral and

timing properties of this source during this outburst. To get a rough quick idea about the spectral nature

of the source, we studied outburst profiles and hardness ratios (HRs; ratio between 15-50 keV Swift/BAT

and 2-10 keV MAXI/GSC fluxes) using MAXI and Swift data, as these satellites had low shut-down

period. RXTE/PCA data of total 32 observation IDs are used to study detailed temporal and spectral

nature of the source. QPOs are found only in 6 observations. Type-C QPOs are observed during the

HIMS, where as type-B QPOs during the SIMS. Spectral analysis was done using both
phenomenological (disk blackbody plus power-law) and physical (TCAF) models. The phenomenological

model fit provided us gross spectral nature of the source without much physical informations, where as

physical model fit allowed us to get more clear physical picture of the source. Depending upon the nature

of variation of TCAF model fitted flow parameters, PL photon index, the nature of QPOs, HID, and

ARRID, we classified the entire 2009-10 outburst of XTE J1753-223 into the four spectral states (HS,

HI MS, and SIMS or SS), observed in threi giodd)wY ngl e
Y HIMS (declining) Y HS (declining). The presence ¢
orbital period BH sources) was further conformed fr

b. Mass Estimation of XTE J1752 -223:

Each TCAF model fit gives us one best-fit mass (Mgy) value with some uncertainties, since here the
mass of the BH is an input parameter to fit the spectrum. So, we tried to estimate mass of XTE J1752-
223 using this model. Model-fitted mass values are found to vary in the range of D8.11 11.9 My , with an
average mass of 10 Mg during our analysis period. Thus, our estimated probable mass range of the
source is in between 8.1 and 11.9 Mg or 10 £ 1.9 Mg . Our estimated mass values are consistent with
earlier findings.

c. Accretion flow properties of  MAXI J1348-630 during its 2019 outburst :In Jana et al. (2020), we

studied accretion flow properties of the newly discovered Galactic transient BHC MAXI J1348-630 during

its 2019 outburst. MAXI J 1 3i83® is a Galactic BHXRB that was discovered very recently on 2019

January 26 by MAXI/GSC. We use archival data of Swift/XRT, Swift/BAT and MAXI/GSC satellite
instruments. Both spectral and temporal analysis are made using the archival data of these satellites to
understand accretion flow properties of the source. We first studied variation of the different energy band

daily average light curves (3 GSC bands: 2-4, 4-10, 10-20 keV and two Swift bands: 1-10 keV XRT, 15-

50 keV BAT) and their ratios as hardness ratios (HR1 = MAXI GSC 4-10 keV / 2-4 keV fluxes; HR2 =

BAT 15-50 keV / GSC 2-10 keV fluxes). These variations allowed us to understand gross nature of the

source. We found that source has showed all four canonical spec t r a | states in the se
HI MSY SI MSY SSY SI MSY HIMSY HS. A more clear pictur
our spectral analysis with the physical TCAF model and phenomenological disk black body plus power-

law models.

d. Mass Est imation of MAXI J1348 -630:

Since MAXI J1348-630 is a newly discovered transient BHC, and its mass has not been measured from
dynamical methods, we tried to find mass of this BHC from our spectral analysis with the TCAF model.
Each model fit gives us one best-fit mass (Mgy) value with some uncertainties. Model-fitted mass values
are found to vary in the range of D8.441 9.72 M , with an average mass of 9.1 Mg during our analysis
period. Thus, our estimated probable mass range of the source is in between 8.44 and 9.72 Mg or 9.1,
12 Ms. We also verified our estimated mass value from another method of spectral fitting, i,e., Mgy Vs.
G red. -

e. Distance Measurement of MAXI J1348 -630:
We tried to estimate the distance of the source from the spectral state transition luminosity (Maccarone
2003; Tetarenko et al. 2016). Maccarone (2003) showed that the soft-to-hard-state transition luminosity
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(L;) is between D1% and 4% of Eddington luminosity (L Edd ). The Eddington luminosity is given by 1.3

x 10%® (M/Ms) erg s'* . We obtained the mass of MAXI J1348i 630 as 9.1 M. So, Eddington luminosity of

the source is 1.18 x 10* erg s'' . Considering MJD 58597.04 as the transition day from SS to HS, as this

day was marked as the transition day between SIMS (dec.) and HIMS (dec.). From 1 to 10 keV XRT

bux, we calcul ated t b efthe soarcess 01.2%xr0% (diSnkpch evgssi® t where d_
is the distance of the source in kpc. For the source distance 5, 8, 10, and 12 kpc, L, /Lgqq is oObtained at

0.010, 0.026, 0.042, and 0.061, respectively. Therefore, we predicted the source distance as 5i 10 kpc.

f. Accretion flow properties of  XTE J1118+480 during its 2005 outburst :In Debnath et al. (2020), we

studied spectral and temporal properties of Galactic short orbital period transient black hole XTE
J1118+480 during its 2005 outburst using archival data of RXTE PCA and HEXTE instruments in the
combined broad energy range of 3 1 100 keV. Spect
component advective flow (TCAF) model, allowed us to understand the accretion flow properties of the

source. We found that this outburst of XTE J1118+480 is an unconventional outburst as the source was

only in the hard state (HS). Our spectral analysis suggests that during the entire outburst, the source was

highly dominated by the low angular momentum sub-Keplerian halo rate. Since the source was active in

radio throughout the outburst, we make an effort to estimate X-ray contribution of jets (Foy) in total
observed X-ray (Fx) emissions from the spectral analysis with the TCAF model. The source was highly

active in jets. We found higher percentage of the fractional jet X-ray contribution (Foy /Fx) with a
maximum D 60%. The total X-ray intensity (Fx) showed a similar nature of evolution as of radio (Fg) and
jetX-ray (Fo) fluxes. This allowed us to definmebthstsd.6oTd
ray flux also found to subside when jet activity disappears. Our detailed spectral analysis also showed

that although the source was only in the HS during the outburst, in the late declining phase spectrum

became slightly softer due to the slow rise in the Keplerian disk rate. The overall high jet dominated

nature of the source was similar to its earlier outburst roughly ~ 5 years before in 2000.

g. Accretion Flow Dynamics of G R Sn Bhrger]eb et 41.02D20), we it s
studied accretion flow properties of the Galactic microquasar GRS 1915+105 during its variable class
state of G . It i S an exc eddate, aihca Ishows aich evariability whixh ia ¢ k h
categorized into different classes. We reported temporal and spectral analysis of GRS 1915+105 to study

the properties of the accretion flow when theayl i ght
flux is steady with no significant wvariation,rayhoweyv

flux and variations of count rates across differen:
parameters such as the accretion rates, be it the Keplerian disc rate and/or the low angular momentum

hal o rate. This motivated us to analyze the spectra
which directly extracts these two r a} edassesf whithmares p e ct
reportedly devoid of significant outflows, the spectra could be fitted well using TCAF solution alone. In

t h a3 class, which are always linked with outflows, a cutoff power-law model is needed in addition to

the TCAF solution. At the same time, the normalization required by this model along with the variation of

photon index and exponential roll-off factor provides us with the information on the relative dominance of

the outflow in the latter two classes. TCAF fit also provides us with the size and location of the Compton

cloud along with its optical depth. Thus by fitting with TCAF, a physical understanding of the flow
geometry in different 6 classes of GRS 1915+105 has

Balloon born experiments are required to probe the near space up to 40 km height. ICSP has an
independent space program in which we have been exploring space science since 2007 with light weight
balloons. We have already have 114 missions with balloons of mass ranging from 1kg to several kilos.
We are able to study how the cosmic ray flux varies with height. We can compute the photos direction
using 9 degrees of freedoms measurement at every moment of time. We primarily measure X-ray using
scintillation detectors with one or more scintillators in phoswich configuration. Our X-ray laboratory
fabricates the payloads. Typically we fly these balloons in two seasons per year (pre- and post-
monsoon) when the wind is favorable.
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We have temperature and pressure test facility in our X-Ray Lab. Every time we have test and calibrate
all instrument before sending to space. Tracking instrument has been developed using onboard
calculation of azimuth and elevation angle form raw 9DOF data. The instrument has two dimensional
rotating motor to track the user defined angle in floating platform.

ICSP also included college students in such program. A group of college under-graduates from the
Department of Physics in Maharaja Manindra Chandra College joined them to conduct the experiment.
They have designing, assembled, testing the payloads in our lab before flight and after recover the D114
payload they got beautiful data.
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New VLF and ELF receivers with an optional band pass filter has made in the Lab for DST-SERB Project
and installing the same at different places in India. We have design, fabricate, assembled and production
of 50 optical telescope. We have | athe machine,
our own production unit.

5 inch reflector Telescope fabricated by ICSP
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Study of space radiation through balloon -borne X -ray/gamma ray
experiments and Monte Carlo simulation

Study of the atmospheric and near-space radiation environment is very important for many purposes like:
space expeditions, aviation, balloon-borne or satellite-borne experiments and even for the radiation
mitigatononEar t hés surface. We are studying the Eart
through Monte Carlo simulation and direct experiments with radiation detectors on board balloon
platform.

We discuss below some of the important progresses and results we achieved during the last year.

Detector background at balloon altitude

The estimation of the background counts are very crucial for the astronomical detectors as they perform
in a very low signal-to-noise environment. In the context of the X-ray observation through balloon-borne
detectors the situation is more severe due to the presence of the atmospheric interaction of the cosmic
rays. These cosmic-rays interacts in the atmosphere and as well as in the payload material to produce
secondary radiation. The primary and secondary cosmic-rays in turn deposits there energy in the
detector to produce prompt detection counts. The high energy particles also can produce radioactive
nuclei in the detector material through spallation and activation process, which are responsible for some
delayed events in the detector. Moreover, there is a significant amount of natural radioactive isotopes
present in the detector material that also contribute to the detector background counts.

ICSP have been involved in space exploration with light-weight radiation detectors on board small
balloon-borne platform. These experiments have been able to detect radiation from astronomical sources
like Crab pulsar. But precise knowledge of the detector background is very crucial in this aspect. We
have calculated, in detail, all contributions from different sources to the background counts of a balloon-
borne X-ray detector made of phoswich scintillator detector to interpret the measured background at the
balloon height (30 km). We used detailed material distribution of the atmosphere and the detector along
with the proper incidents cosmic particle distribution in a Monte Carlo simulation framework using Geant4
simulation toolkit. The calculation shows that at the balloon altitude the direct energy depositions from
the primary and secondary cosmic rays in the atmosphere (GCR comp.) producing prompt detector
counts contributes about 38.73% of the total background. While cosmic ray activated delayed counts in
the detector (CRA comp.) gives about 51.80% of the total contribution. The natural radioactive isotopes
present in the detector material (NR comp.) contributes about 9.4% of the total background counts.
These results and the procedure of detector background calculation can also be used for calculation of
background counts of other similar detectors on board balloon platforms

Space radiation hazard on human body at aviation altitude

In connection to a crucial and practical problem of radiation environment at the aviation altitude, we
extensively calculated the radiation environment at aviation altitude (~ 11 km) outside and inside of an
aircraft through detailed Monte Carlo simulation. We considered a detailed adoption of the atmospheric
and aircraft (roughly similar to Boeing 777-200LR) geometry and material distribution and incident
particle distribution responsible for the radiation environment. We also calculated the radiation dose
(absorbed and equivalent dose rate) on the human body at this altitude. For this purpose we used
detailed phantom models of male and female body using PHANTOMS library jointly developed by the
University of Florida and National Cancer Institute.

We calculated different particle flux at the aviation altitude contributing to the radiation dose and the
corresponding contribution to the total dose. Using an extensive simulation procedure we calculated
detailed radiation environment at the aviation altitude outside and inside the aircraft model. Then we
calculated the radiation dose inside human body for different components of the radiation environment
and the corresponding total radiation dose. This simulation yields the total effective dose rate received by
the female phantom is 5.72 £Sv/h, whereas that by the male phantom is 5.20 £€Sv/h. The gender
averaged effective dose rate is 5.46 € Sv/h. We also calculated the dose due to cosmogenic activation of
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radioactive nuclei inside the body. These studies are very crucial for the aviation safety for the aircrews
and frequent fliers.

Satellite Detection of Energetic Particle Precipitation

Lightning is a sudden release of electrostatic energy that plays a major role in the ionospheric magnetospheric
coupling process. The concept of energetic particle is being used as a key for establishing the coupling between
these two atmospheric regions. It is successfully verified that lightning has an indirect effect on the particle count
number in the inner region of the Van Allen Radiation belt, which leads to this sudden increase of particle count
number. Electromagnetic radiation generated by lightning propagates through Earth-lonosphere waveguide where
some energy leaks through it and scatters the particle in the radiation belt, by lowering the pitch angle and thus
some particle gets precipitated into the ionosphere and made secondary ionization. This excess particle count due
to lightning is detected by using the NOAA-15 Satellite. World Wide Lightning Location Network (WWLLN) have
been used to identify the proper location of such lightnings in over the Indian landmass and this information is used
to verify the connection between the lightning with particle counts number in the corresponding geographic and
geomagnetic locations. It shows a high correlation between the lightning stroke numbers with the particle counts
within the conjugate geomagnetic location and with no such correlations with respect to corresponding conjugate
geographic location. By an automated energy filtration method, the particle counts intensity variation is computed
based on maximum and minimum energetic lightning. The outcomes of this computation have been verified that the
particle counts profile in the conjugate geomagnetic location is closely matched with the maximum energetic
lightning profile.
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Monthly variation of average lightning activities (top panel) and corresponding average particle counts
(bottom panel) .

The top panel shows the monthly variation of lightning stroke numbers (black histograms) where the
bottom panel exhibits the corresponding particle counts for the three regions as computed from the
satellite observation. High correlation between the lightning strokes and the particle counts in the
geomagnetic conjugate locations is clearly evident. Figure below shows the changes of these two
parameters for maximum (left) and minimum (right) energy profile. The correlation coefficient value of the
maximum energy is R = 0.90, and the minimum lightning energy is R = 0.32. This is a good confirmation
of the physical mechanism of the LEP event, where the wave propagating in the EIWG must have
enough energy in the propagating mode for it to propagate to precipitate electrons from the radiation belt.
This is also verified the concept of ducted whistler in an indirect way. This is the first time where this kind
of indirect evidence of ducted whistler has been studied by using WWLLN.
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Lightning Induced Atmospheric Gravity Waves

An extensive statistical analysis has been perfumed to investigate the lightning induced Atmospheric
Gravity Wave (AGW) as computed from fluctuations in the Total Electron Content (TEC) from several IGS
TEC stations. The fluctuations in TEC is computed by using the method called Rate of Change of TEC
index (ROTI) for a total of 26 stations in the world. Using the WWLLN data archive, stroke density and
energy density of lightning has been computed for the wavelet scalograms of change in VTEC shows
wavelike structure for six continents and separately for India and Japan. It is found that the intensity of
the wavelike structure is well correlated with the lightning energy density and shows a linear relationship
between them.
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Solar -Terrestrial interaction and Space Weather
Statistical Variation in Total Electron Content (TEC)

An extensive observation with numerical modeling of ionospheric TEC has been conducted by using IGS
dual frequency GPS system of Indian low latitude station [ISC, Bangalore (13.02'N, 77.57"E). TEC has
been studied to investigate the solar activity variation of the ionosphere during a complete solar cycle 24
“for the of period 2007-2020. The TEC has been studied with the variation of sunspot number and the
EUV flux. The estimated TEC is found to be gradually increases from a minimum to maximum during
2007 to 2014 and then again decreases during 2015-2020 to a minimum which follows the sunspot
number variation over the complete solar cycle. The EOF decomposition model using GPS-TEC data for
the entire solar cycle has been used extensively. The observed diurnal, seasonal, annual and solar
activity TEC variation are observed using the modelled EOF-TEC data. The EOF-TEC data is found to
be highly correlated to GPS-TEC data with correlation coefficient 0.9323 . The performance of the model
is also good with RMSE value 5.7891 and NRMSE value is 16%. The comparison with such variation is
computed with IRI-2016 TEC model and it is found that the solar activity dependence of TEC is exactly
matches with the GPS-TEC and EOF-TEC data. The equinoctial GPS-TEC is maximum followed by
winter and summer. Same kind of observation also observe in EOF-TEC. Positive correlations has been
between TEC, sunspot, solar flux (F10.7 cm) and EUV flux for the entire solar cycle.

2007 [ 2000 (200 I 2011 [ 2012 [ 201 2004 2015 2016 [N 2017 I2o1o (NN 2019 (2020 |

' a
04 B 12 16 AN U 0 4 8 2 1B A %
Time (Hours in UT) Time (Hours in UT)

EOF-dTEC {TECU)

LI N T R N B
Time (Hours in UT)

(Left) Diurnal Variation of TEC in equinox and Solstice. (Right) Temporal variation of G PS-TEC, EOF-TEC,
IRI-TEC and EOF-dTEC during 2007 -2020.

150 T T T T T T 35 100 . . 100
WFi07
Blissn
TTIEUV Flux

L
@
S

—GPS-TEC
- = EOF.TEC
w- RO RN ] e IRI2016-TEC |

N
&

Solar activity parameters
n
=4
TEC (TECU)

GPS-TEC max
2

EOF-TEC max
2

0 0 = 20
2007 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 50 100 150 200 50 100 150 200
Year F10.7 Fi0.7

(Left) Yearly mean variation of GPS -TEC, EOF-TEC, IRI-TEC, solar flux 10.7 cm, sunspot number and EUV
Flux. (Right) Correlation between GPS -TEC, EOF-TEC and F10.7.
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lonospheric Re sponse of Solar Eclipse

Based on the multi-station observation of Very Low Frequency (VLF) radio wave technique, Excellent
guality of data has been recorded during the annular solar eclipse on December 26, 2019. For both the
transmitters VTX (19.8 kHz) and NWC (19.8 kHz), significant variations of signal amplitude and phase
has been recorded. For simulation, the Long Wavelength Propagation Capability (LWPC) code and the
Waitbés two component i onospheric exponential theore
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Observed and simulated VLF signal amplitude during solar eclipse

The signal amplitudes are successfully numerically simulated for eight receiving locations for VTX
transmitter. We show above the observed and simulated signal amplitude variation during the eclipse

period. Both enhancement and depletion has been observed in the signal amplitude due to the eclipse.

The corresponding variation in the altitude profil
theorem and it matches with the previous findings.
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Simulated electron density profile for various receiving stations

Apart from the F-layer TEC anomalies in IGS stations during the solar eclipse, electron density variation
has been computed from four IGS stations (IISC, HYDE, GUGG and CNMR) using ion-chemistry model.
Fig. 21 shows the variation of simulated altitude profile of electron density for the four location with the
corresponding solar obscuration function due to eclipse.

|

Variation of simula ted electron density for four GPS -IGS station locations during the eclipse

Lithosphere Atmosphere lonosphere Coupling (LAIC)
Variation in Atmospheric Gravity Waves

The AGW hypothesis plays a significant role in the LAIC mechanism where AGW transports the energy
and momentum from the tropospheric height and circulate in the mesosphere and thermosphere. These
transports have significant importance of the spatio-temporal characteristics of the middle and upper
atmosphere. Extensive studies have been carried out to investigate such spatio-temporal profile for
various strong earthquakes by using the SABER/TIMED satellite observation and it is found that there is
significant enhancement of potential energy of the AGWSs before strong earthquakes.

Multi -Parametric Approach of LAIC mechanism

A comprehensive analysis has been conducted on pre-seismic anomalies as computed from both the
ground and space-based techniques during a recent earthquake in Greece on October 30, 3 2020,
(M=6.9). A multi-parametric approach has been applied where the irregularities are investigated in the
stratosphere, ionosphere, and magnetosphere by investigating the AGW, magnetic field and electron
density, TEC, energetic particle precipitation in the inner radiation belt and VLF fluctuations. Two ground
base IGS GPS stations DYNG (Greece) and 1ZMI (Turkey) shows a significant enhancement in daily
TEC variation around one week before the earthquake. The SABER/TIMED satellite data shows the
maximum potential energy of pre-seismic AGW around 6 days before the earthquake. Similar AGW is
also observed by the method of wavelet analysis in the fluctuation in TEC values. Significant
enhancement of energetic particle precipitation in the inner radiation belt over the earthquake epicenter
is observed due to the conventional concept of ionospheric-magnetospheric coupling mechanism by
using NOAA satellite. By using the SWARM satellite, a significant enhancement in electron density is
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observed one day before the earthquake. Both day and nighttime VLF signal from TBB (Turkey) and ISR

(Israel) transmitters shows anomalies in VLF signal amplitude. BY using wave-hop and LWPC
technique, corresponding electron density has been computed. The research on ionospheric sciences
continues through monitoring of VLF signal and the lightning information through WWLLN outcomes. Mr.
Sagardweep Biswas and Mr. Soujan Ghosh are working in the field of LAIC mechanism with significant
collaborations. A new topic of criticality in seismogenic anomalies is being extensively studied. One
manuscript has been published on this topic. Significant focus has been given to the AGW hypothesis
using VLF anomalies and being compared with the potential energy of AGW as computed from ERA5
and SABER instruments. On the continuation of the effects of geomagnetic storms in VLF signal,
extensive statistical analysis is being conducted from the past data of ICSP and IERCOO for a period of
15 years. The WWLLN data are being analyzed thoroughly for long-term global lightning distribution. Two
major works are being conducted. One is the extraction of lightning-induced AGW formation on a global
basis. Secondly, a new topic of lightning-induced energetic particle precipitation is being studied over the
Indian landmass. Based on the second work, a manuscript has been communicated with a highly
positive response. A new ionospheric chemical model SAMI2/SAMI3 has been studied and the
development of a code is under process. The fundamental outcomes in the context of ionospheric
electron density profile during a solar eclipse as observed from IERCOO have been validated with this
model. Mr. Soujan Ghosh has completed his pre-thesis submission viva in University of Calcutta and
almost completed the drafting of his thesis

IERCOO: An update

At the lonospheric and Earthquake Research Research Centre and Optical Observatories there are Very
Low Frequency antennas to received VLF radio signals from a significant part of the world and at the
same time. This data is analyzed and several students are completing PhD work based on these data.
The campus also has two Telescopes Vasistha (24in) and Arundhati (10in). During the lock down the sky
was clearer. The Figure below shows the CCD camera images before and after the lock down, clearly
showing twice as many stars due to reduction of Aerosols and dusts in the sky.
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Stars with circles on the right panel were seen by Vas  isht ha only after lock down in the same star
field. Stars in the left panel were taken before lock down.

Activities of the Indian Centre for Space Physics, Malda Branch

Can s Phyeics
Indian Centre [or Spac Physics

fEstcl, 1Srr)

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. Wasim Bari is submitting his PhD
Thesis under the supervision of Dr. Achintya Chatterjee and Dr. A.K. Choudhury.

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.
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Co-ordinating Body of the Malda Branch of the Centre

Dr. Achintya K. Chatterjee, President Mr. KankarBandopadhyay, Vice President
Mr. Asit K. Choudhury, Secretary Mr. Subhankar Das, Treasurer

Mr. Zahirul Islam, Member Mr. Gobinda Chandra Mandal, Member
Dr. Ankur Sensharma, Member Ms. Tamali Chatterjee, Member

Mr. Prithwiraj Sarkar, Member Mrs. Sutapa Chatterjee, Member

Mr. Nilmadhab Nandi, Member Mr. Utpal Chatterjee, Member

New Integrated Campus on the Eastern Bypass

Completion of the Phase-I of the integrated campus is slowed down due to Covid-19 related lock down.
The Integrated campus will have a Museum to inspire the young children, a guest house, a lecture hall
complex for conferences, a lecture hall complex for offering courses, a University and research
laboratories. This 38000 sqft building is dedicated to space science alone and is the largest in east India.
Once the Centre shifts to the Phase-I, the Phase-Il will start. The whole building including the Museum
would be ready to use before the Silver Jubillee celebration which startsfrom 8" December, 2023.
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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. Rehanul Haque Mr. Binod Singh
(Site engineer cum (Security)
Store -keeper)



Independent Auditor’s Report

To The Members of
Indian Centre for Space Physics

Report on the Audit of the Financial Statements
Ovini

We have audited the accompanying Financial Statements of Indian Centre for Space Physics(“the Institute”), which
comprises the Balance Sheet as at 31st March, 2021 the Statement of Income and Expenditure and the Cash Flow Statement
for the year then ended, and notes to the Financial Statements, including a summary of significant accounting policies
and other explanatory information.

In our opinion and to the best of our information and according to the explanations given to us, the aforesaid financial
mmmhhhmﬁnnmquimdbytheCﬂmpnniuAcL]JlB{‘thAtﬂmﬂwmnumraquhududgiwnm
and fair view in conformity with the accounting standards prescribed under section 133 of the Act read with Rule 7 of the
Companies (Accounts) Rules, 2014 (as amended from time to time) ('the AS’) and other accounting principles generally
accepted in India (‘the Indian GAAP). of the state of affairs of the Institute as at 31st March, 2021 and its deficitand cash
flows for the year ended on that date.

Basis for Opinion

We conducted our audit of the financial statements in accordance with the Standards on Auditing (SAs) specified under
hﬁmlﬂnfﬂnmﬂmmﬁhiﬁﬁau:ﬂﬂﬂmwmhr&udmﬂhdhh'dlﬂww&ﬁﬂfw
the Audit of the Financial Statements” section of our report. We are independent of the Institutein accordance with the Code
ﬂmmwhhﬂmhﬂwmdhﬁnmﬁHmmmmﬂmthm
relevant to our audit of the financial statements under the provisions of the Act and the Rules thereunder, and we have
fulfilled our other ethical responsibilities in accordance with these requirements and the Code of Ethics. We believe that the
audﬁwﬂutuwemwmm:mmfﬁﬁmtandawhhmmﬁeahﬁ:fmmuphﬁmmuuﬁnmiﬂ
statements.

Key Audit Matters
anuﬁtmthsmmmmmmmprmpdpmﬂ.wmnfmustsigniﬁmnminmumdi:nfﬂw
financial statements of the current period. These matters were addressed in the context of our audit of the financial
statements as a whole, and in forming our opinion thereon, and we do not provide a separate opinion on these matters.
Information Other than the Financial Statements and Auditor’s Report Thereon

The Institute’s Board of Directors is responsible for the preparation of the other information. The other information

comprises the information included in the Board's Report including Annexure to Board’s Report, but does not include the
financial statements and our auditors’ report thereon.

)ﬂhh n.rm_r_,
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Our opinion on the financial statements does not cover the other information and we do not express any form of assurance
or conclusion thereon,

In connection with our audit of the financial statements, our responsibility is to read the other information and, in doing so,
consider whether the other information is materially inconsistent with the financial statements or other information obtained
during the course of our audit or otherwise appears to be materially misstated.

If, based on the work we have performed, we conclude that there is a material misstatement of this other information; We
are required to report that fact. We have nothing to report in this regard.

Management's Responsibility for the Financial Statements

The Institute’s Board of Directors is responsible for the matters stated in section 134(5) of 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 flows of the Institute in accordance with the AS and the Indian GAAP. 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; and design, 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.

In preparing the financial statements, the Board of Directors is responsible for assessing the Institute’s ability to continue
as a going concern, disclosing, as applicable, matters related to going concern and using the going concern basis of
accounting unless the Board of Directors either intends to liquidate the Institute or to cease operations, or has no
realistic alternative but to do so.

The Board of Directors is responsible for overseeing the Institute’s financial reporting process.
Auditors’ Responsibility for the Audit of the Financial Statements

Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are free from material
misstatement, whether due to fraud or error, and to issue an auditors’ report that includes our opinion. Reasonable
assurance is a high level of assurance, but is not a guarantee that an audit conducted in accordance with SAs will always
detect a material misstatement when it exists. Misstatements can arise from fraud or error and are considered material if,
individually or in the aggregate, they could reasonably be expected to influence the economic decisions of users taken on the
basis of these financial statements.

As part of an audit in accordance with SAs, we exercise professional judgment and maintain professional skepticism
throughout the audit. We also:

* Identify and assess the risks of material misstatement of the financial statements, whether due to fraud or error,
design and perform audit procedures responsive to those risks, and obtain audit evidence that is sufficient and
appropriate to provide a basis for my opinion. The risk of not detecting a material misstatement resulting from
fraud is higher than for one resulting from error, as fraud may involve collusion, forgery, intentional omissions,
misrepresentations, or the override of internal control.
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Obtain an understanding of internal financial controls relevant to the audit in order to design auditprocedures that
are appropriate in the circumstances. Under section 143(3)(i) of the Act, we are also responsible for expressing our
opinion on whether the Institute has adequate internal financial controls with reference to financial statements in
place and the operating effectiveness of such controls,

# Evaluate the appropriateness of accounting policies used and the reasonableness of accounting estimates and
related disclosures made by management.

» Conclude on the appropriateness of management's use of the going concern basis of accounting and, based on the
audit evidence oblained, whether a material uncertainty exists related to events or conditions that may cast
significant doubt on the Institute’s ability to continue as a going concern. If we conclude that a material uncertainty
exists, we arerequired to draw attention in our auditor’s report to the related disclosures in the financial statements
or, if such disclosures are inadequate, to modify our opinion. Our conclusions are based on the audit evidence
obtained up to the date of our auditor's report. However, future events or conditions may cause the Institute to
cease to continue as a going concern,

# Evaluate the overall presentation, structure and content of the financial statements, including the disclosures, and
whether the financial statements represent the underlying transactions and events in a manner that achieves fair
presentation.

Maleriality is the magnitude of misstatements in the financial statements that, individually or in aggregate, makes it
probable that the economic decisions of a reasonably knowledgeable user of the financial statements may be influenced. We
consider quantitative materiality and qualitative factors in (i) planning the scope of my audit work and in evaluating the
results of my work: and (ii) to evaluate the effect of any identified misstatements in the financial statements.

We communicate with those charged with governance regarding, among other matters, the planned scope and timing of the
audit and significant audit findings, including any significant deficiencies in internal control that we identify during my
audit.

We also provide those charged with governance with a statement that we have complied with relevant ethical requirements
regarding independence, and to communicate with them all relationships and other matters that may reasonably be thought
to bear on our independence, and where applicable, related safeguards.

From the matters communicated with those charged with governance, we determine those matters that were of most
significance in the audit of the financial statements of the current period and are therefore the key audit matters, We describe
these matters in my auditor's report unless law or regulation precludes public disclosure about the matter or when, in
extremely rare circumstances, we determine that a matter should not be communicated in our report because the adverse
consequences of doing so would reasonably be expected to outweigh the public interest benefits of such communication.

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, based on my audit 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
my examination of those books;

M



¢} The Balance Sheet, the Statement of Income and Expenditure 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;

€] On the basis of written representations received from the directors as on 31st March, 2021taken on record by the
Board of Directors, none of the directors is disqualified as on 31st March, 2021 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 Institute 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 my information and according to the
explanations given to us:

i The Institute does not have any pending litigations which would impact its financial positions;
iil.  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
[nstitute.

For SSKA & Associates
Chartered Accountants
FEM # 328751E

Dﬂdh L h’ul:n_.l_'_p

JagdishMohata, FCA

(Partmer)

Kolkata, the 30th day of Movember, 2021 M. No. # H7910
UDIN:
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Annexure - A to the Independent Auditor's 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 with reference to financial statements ("IFC") of Indian Centre for
Space Physics("the Institute”) as of 31st March, 2021 in conjunction with our audit of the financial statements of the
Institute 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 Institute 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 Institute’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 Act,

Auditors” Responsibility

Qur responsibility is to express an opinion on the Institute's IFC based on our audit We conducted our audit in
accordance with the Guidance Nobe on Audit of Internal Financial Controls over Financlal 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 invelves performing procedures to obtain audit evidence about the adequacy of the IFC and their operating
effectiveness. Our audit of IFC included obtaining an understanding of IFC with reference to these financial
statements, 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 thefinancial 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 audit
opinion on the Institute’s IFC,
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Meaning of IFC with reference to Financial Statements

Alnstitute’s IPC with reference to Financial Statements 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. Alnstitute’s IFC 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 Institute;

(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
Institute are being made only in accordance with authorizations of management and directors of the Institute; and

(3) provide reasonable assurance regarding prevention or timely detection of unauthorized acquisition, use, or
disposition of the Institute's assets that could have a material effect on the financial statements.

Inherent Limitations of Internal Financial Controls with reference to Financial Statements

Because of the inherent limitations of IFC, 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 [FC
may become inadequate because of changes in conditions, or that the degree of compliance with the policies or
procedures may deteriorate.

(lpinion

In our opinion, the Institute has, in all material respects, an adequate [FC and such [FC were operating effectively as at
st March, 2021, based on the IFC criteria established by the Institute 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
FEM # 328751E

Do et

JagdishMohata, FCA
{Partrer)
Kolkata, the 30th day of November, 2021 M. Mo, # 307910
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Balance Sheet as at 31st March, 2021

INDIAN CENTRE FOR SPACE PHYSICS

For SSKA & Associates ==
Chartered Accourtbants 1o
FRN # 328751E

Jagdish Mohata, FCA

{Partner)

M. Mo, # 307910

Kolkata, 30th day of November, 2021.

:.l.\:_.

aists [ vtz
e

- Secretary
JIndian Centra For Space Physics

by

M
—-—

) 8
Capital Fund
Life Membership Fees 23,000 23,000
Reserves and Surplus 2 3,765,822 31,858,892
34,7B8 822 31,881,892
Current Liabilities 3 4,384,905 4,823,022
4,384,905 4,823,022
Total 39,173,727 914
MNon-current Assets
Property, Plant and Equipments 4
Tangible 7.671,205 B778.016
Intangible 143,089 179,102
Capital Work-in-Progress
(Building) 5 25,349,187 20,783,905
33,163,481 29,741,023
Current Assels
Cash and Bank Balances L] 4,053,883 6,678,611
Short-term Loans and Advances 7 1,556,363 285280
6,010,246 6,963,587
Total 39,173,727 36,704,914
General Information 13
Significant Accounting Policies 14
" As per our report of even date N
attached. For and on behalf of Board of Directors

a

e |
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INDIAN CENTRE FOR SPACE PHYSICS
Statement of Income and Expenditure for the Year Ended 31st March, 2021

) 0

Grants and Other Incomes
Grants Received 8 14,775,669 16,966,358
Other Income 9 729,343 1,155,153
15,505,012 18,121,511
Expenditure
Employee Benefits Expense 10 8,748,834 7,879,063
Other Expenses 11 6,264,054 9589477
15,012,928 17,468,540
Tax Expense a =
Excess of Income over Expenditure for the year 492,084 652,971
Less: Depreciation & Amortisation 4 (1.343,563) {1,368,315)
Expenses
Add: Reserves Brought Forward 10,237,036 10,952,380
Reserve Carried to Balance Sheet 9,385,557 10,237,036
General Information 13
Significant Accounting Policies 14
As per our report of even date attached. For and on behalf of Board of Directors
S Secrorary
For SSKA & Associates Indian Centre For Space Physics
Chartered Accouritants

FRN # 328751E . "EF;LE?&_
>-11d=1- L H'T“-"-_i-p -

Jagdish Mohata, FCA

(Partmer)

M. No. # 307910

Kolkata, 30th day of November, 2021.




INDIAN CENTRE FOR SPACE PHYSICS
Cash Flow Statements for the year ended 31st March, 2021

A. Cash Flow from Operating Activiti

Excess / (Short) of Income over Expenditure
Adjustment for:

Depreciation
Operating Profit Before Working Capital Changes
Adjustment for

Current Assets

Current Liabilities and Provisions
Change in Working Capital
Cash Flow From Operations
Met Cash Generated by Operating Activities (A)

B. Cash Flow From Investing Activities

(Purchase of Fixved Assets)

(Capital Advances)

(Investment in)/ Maturity of Fixed Deposits
Cash Flow From Investing Activities (B)

C. Cash Flow From Financing Activities
Corpus Fund Received

Cash Flow From Financing Activities (C)

D. Net Increasef{Decrease) in Cash and Cash Equivalents [A+B+C)
E. Opening Balance of Cash and Cash Equivalents

F. Closing Balance of Cash and Cash Equivalents (D+E)
Notes:

ii.  All figures in brackets represent outflows.

For SSKA & Associates
Chartered Accounlanis

FRN # 328751E

Do g
Jagdish Mohata,

{Partner)
M. No. # 307910
Kolkata, 30th day of November, 2021.

F |
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1} )

(851,478) (715,345)
1,343,563 1,368,315
492,084 652,970
(1,671,083) (151,177)
(438,117) 1,360,008
(2.109.200) 1,208,831
(1,617,116) 1,861,802
{1,617,116) 1,861,802
(200,739) (534,738)
(4,565,282) (11,315,736)
4,574,211 5,567,765
(191,510) 6,282,709)
3,758,409 2,500,000
3,758,409 2,500,000
1,949,483 (1,920,907)
1,428,531 3,349,438
3,378,014 1,428,531

i.  Cash and Cash Equivalents represents the amount as mentioned in Note 5 'Cash and Cash Equivalents'.

G amell Chankibc

‘Indian ¢

——
—]

7 Eﬁﬁ Eiﬂ__

yire For apace Physics
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INDIAN CENTRE FOR SPACE PHYSICS

Notes to Financial Statements

Particulars

Note-1

Life Membership Fees
Life Membership Fees
['500/- for Forty Six members]

Note-2
Reserves and Surplus
Surplus
Corpus Fund

(For purchase of Asset with Specific Direction)
Building Fund
Fund For Specific Purpose

Note-3
Current Liabilities
Unutilised Grants

Liabilities for Expenses
Statutory Liabilities

Note-4
Tangible Assets - Refer Next Page
Note-5

Capital Work-in- - Refer

Note-6
Cash & Bank Balances

Cash & Cash Equivalents

Cash in hand

fods Bank Lid {CA-025010200011732)
Axis Bank Ltd.(CA-911020006304068)
Axis Bank SEBR (919010056932777)
Bandhan Bank Ltd.

Union Bank of India

Union Bank of India

Union Bank of India

Central Co-operative Bank Ltd.

Other Bank Balances
Fixed Deposits with Banks

7,057

1,699,770
719,458
BOB A7
14,045
1,362
2467

35,428

31.03.2021
()

23,000

23,000

9,385,557
5471756

14,261,768
5,646,741

T 34765822

4,367,205
17,700

4,384,905

3,378,014

675,869

4,053,883

|

31.03.2020
)
23,000
23,000
Pa———— e
10,237,036
5471,756
12,490,986
3,609,114
T 31858892
Eee
4,591,567
49,567
181,887
4,823,022
9,289
5307
197477
259 462
923,729
13475
1414
2,362
16,07 1,428,531
5,250,080
GG
e————eee—
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Note-7
Shori-term Loans and Advances
Security Deposits
Advance to Employees
Balances with Revenue Authorities
Advances recoverable in cash or in kind or for
which the value to be received
Grant Eeceivables

Note-8
Grant-in-Aid

Note-9

Guest House Rent

Interest on Fixed Deposits
Interest on Income Tax Refund
Interest on Bank Accounts
Grant for Overheads
Miscellaneous Income

Salary & Maintenance

Income from Selling Instrument

Note-10

Salaries & Stipend
Contribution (o Pension Fund

Note-11

Other Expenses

Fund draw for Project Expenses *
Office Expenses

Statutory Audit Fees
Postage

Travelling & Conveyance
Telephone, Fax & Internet
Printing & Stationary
Professional Fees

Rent

Electricity Charges

Bank Charges
Miscellaneous Expenses

Note-12
Details of Grants Received
Particulars
CSIR PROJECT, Delhi
West Bengal Government
INSPIRE PROJECT, DELHI
ISRO Projects, Bangalore
SERB
GITA
Less: Grant for Overhead Expenses
Less: Grant Received in respect of Previous Year
Less: Fund for Specific Purpose

14,775,660

14,775,669

181,832
207,368
2,068
64,749
124,100
141,726
7,500
729,343

8,127.721
621,113

__ 8748834

5,469,542
301,609
17,700
1,080
231
73,056
10,872
32,827
122,260
157,259
5,464
70,102

11,637,523
2,932,837
1,337,120

521,213
(124,100)
(32,924)
(1,496,000)

o

3,100
1,000
83,445

1,866,818

1,956,363

5,100
22,500
119,614
9,106

128,960

285,280

16,966,358

16,966,358

138,000
626,566
4, BB0
63,512
151,564
53,371
117,260

1,155,153

7285807
593,256

7,879,063

B.241.726
629,327
17,700
1,964
132,59%
88,952
3225
36,390
186,921
205,119

16,557

9,589.477

58,356
12,314,746
3,088,256
405,000
1,100,000

16,966,358




TR SOSr
S06ERL0E

T

EOTRLT HR0'ER

“untyEanp aEapd wosy s 57 §

EL0'B0'E

asuepeg Fuisopy

suag, g ugenp uoppppy
ameeg Sumads

L S TV T ]

FIND PO L] Aisdang

SN

Tereqjoy ut saoe g ey wosddy) eluag sam o o0 wo) x| on,

ENNR0E

HE8 ) jUAny

OGS | BROEF TE T E9E | TI6WEl | EIDROE El0RE Al s
ajqeueyug

SINELR | SOTILL CEETR'ER [oeczoer | encweron [ ows'es'nlt | sz | wwratsst sray juasm>y
[Ler] | EAsHS LHROY | cez [ TG | | ORLBIF ] [FORA
SR TELE | EaLE : 060'8t"1 | D60 | - SRR

_ : SHYoL [ - oo | s . | ez syooq

I9F96°T | 68RTLT b 28] | Tmez EEREYT | W D9E MTIRE =
DBEHUE | 0RO - - . (9% R0'E | oermoe pur] g0 pmdopaag
: e g ) : : I - ¥« pur]
BTLEE | OCHE DZT6E Lo Bl TrEDsE | ooo'eE | oEnreel s epunog
O66'E6'1S | SOCRFOH DF 0601 |sZ'evs |smave | sizeiss | SIEEE adoosag
QLTTL | SESENE TLVLLCE [ MEFLE | RETOTF | ZL0EVS | JZLDEE nmndinb g
KOVl | IR LV | 1eche oreel’l | ms'seT | FBS9T wmadmby 20050
LES/E | EBcT sover] BEILL OFFoEl | LTELT 2 | rezesn | AL
WOREE | BLZELY SHIFE WOEET | eI | morce AHITS SISTOE . |sepossory p sanduio’y

T T Oy

SJUSIIETETS [FISUFL] 07 310N
SOISAHd HOVdS 04 TULNID NVIANI

ajqifue ),

SRERY S[qTiuE]

SIUSURITHE e juey] Aol ]

0N

47



48

INDIAN CENTRE FOR SPACE PHYSICS

MNotes to Financial Statements
Note 13
Corporate Information

“Indian Centre for Space Physics” (CIN: UT3100WB1999MPLO0TLR), 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 Station Road, Kolkata - 700 084,

Note
Significant Accounting Policies

(i) Basis of aceo & preparation of financial statements

The financial statements of the company have been prepared in accordance with the Generally
Accepted Accounting Principle in India (Indian GAAF). 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.

(i} Property, Plant & Equipments

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) iation and Amortisation

Depreciation on Fixed Assets has been provided on Straight Line Method based on the useful
life of tangible assets prescribed in schedule [l 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.

BV



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 Benefils

As per provision laid out in Rules and By Laws approved by the Governing Body, it has
several academic and non-academic staff members. Regular members enjoy benefits of
structured salary with DA as decided by the Governing Body and benefits of National
Pension System (NPS) if funds permit. Semi-regulars, i.e., contractual workers with possible
yearly renewals enjoy annual salary increment but not structured salary. The rests are strictly
taken on temporary basis Hll the requirement lasts. Being an Autonomous Body, the
Governing Body decides the career advancement policy for the regular members. The
provisions of Employees Provident Fund (EFF) are not applicable to the Company as they
have less than twenty Staff members. This supercedes all earlier notes under this head.

(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 Contingencies

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.
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INDIAN CENTRE FOR SPACE PHYSICS

Motes to Financial Statements

lix) Following transactions have been entered into by the Company with the related parties
during the Current financial year:

KMP Somali Chakrabarti
Relative of KMP? Sandip Kumar Chakrabarti

Amount in ¥
List of Transactions: Current Previous
Salary
Relative of KMP 14,19.000 11,85,000
Rent
Relative of KMP 1,20,000 120,000

Note: Related Parties has been identified by the Management.

{x) Previous years’ figures have been regrouped,/ reclassified wherever necessary to correspond
with the current year's classification/ disclosure.

Dﬂd:m ._,,-.;u.l:;



H. Roy at the workshop working with Lathe machine
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D. Bhowmick and U. Sardar (right) at the Bangladesh border to take back the D114 pay loads from their security
staff (Left). The students hostel construction activity at the IERCOO campus (Right).
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Saturn and Jupiter are approaching each other.

Closest approach of Saturn and Jupiter with their satellites as captured by Vasishtha.




