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Report of the Governing Body

The year 2023-2024 marks the beginning of the Silver Jubilee year celebration at the Centre.
On 8™ December, 1999 ICSP started its journey in a small room and after 23 years in rented
places, it has now shifted to its very own campus in the City of Joy, Kolkata. On 8™ December,
2023 the Silver Jubilee year officially started and it will continue till 7" December, 2024 or the
next Financial year.

A large number of programs already took place as a part of this. M. Rakes h Shar me,
only Astronaut inaugurated the Museum of Astronomy and Space Science in October, 2023. The
Vice President of the Governing Body, Prof. Subrata Midya, inaugurated the 36 bed guest house
Dhruva. Other Governing Body members, namely, Prof. S.C. Chakravarti and Prof. A.R. Rao
inaugurated the J.N. Chakravorty Lecture Hall and the Cygnus Guest house respectively. Prof.
Sandip K. Chakrabarti inaugurated the Main building Surya in presence of many Dignitaries. We
anticipate that within this Silver Jubilee year itself, the foundation stone at the two acre balloon
facility near Suri will be laid. In about a year after that we plan to complete the first phase of
construction of the building, laboratory etc. Completion of the main building was possible after
releasing of funds. Fund for the electrification of the campus and solar panels was also released
in part and we hope to let the campus running in full swing by the next financial year.

Several important changes in the Academic sector have been introduced by the Governing
Body. The faculty members are required to present courses and take research students and
bring National/International projects on a regular basis.

ICSP acknowledges receiving funds from the State of West Bengal for our academic activities
and also from the Govt. of India for infrastructure developments and Academic projects.

Sonali Chakrabarti
Secretary



From Directoro6s Desk

Activities in the Academic Sector were interrupted somewhat in 2023-2024 as we were deeply
involved in completing the Astronomy and Space museum, the computing facility and the
laboratory set up of the main building of the Integrated campus, the guest house facility at
IERCOO and most importantly, shifting the entire ICSP academic activities from the Hostel wing
Chandra to the Main building Surya.

Even then, a substantial work could be completed. Two faculty members, namely, Dr. Sovan
Saha and Dr. Prantik Nandi joined the Centre as Scientist-C in lonospheric science and black
hole astrophysics respectively. Several papers were completed using the data obtained from
our own stratospheric balloon experiments. Three persons joined as Junior Research
Scientists, one in ionospheric science and another in Optical Astronomy. A paper was written
submitted on our observations lead by Dr. Ashish Raj and Dr. Devendra Bisht on a new
supernovae light curve drawn with data procured by Vashista, our 24 inch telescope has been
submitted for publication.

As a part of Silver Jubilee celebrations, a series of activities were completed so far. After the
inauguration of the museum Astronaut Wing Commander Rakesh Sharma, Ashok Chakra, gave
a talk on his experience in Space and also participated in an interaction session with students.
Dr. John Grunsfeld, NASA astronaut who repaired the Hubble telescope was also present

Online and gave a talk on his experience inside
the descendants of the giantso and a conference
AK.Raychoudhuryo in December. I n February, we ha

100 scientists participated. The Silver Jubilee began with a very enchanting cultural function on
8" December, 2023.

A large number of courses have been formulated by our team of faculty members and
coordinated by Dr. Tamal Basak. These Diploma courses are expected to benefit many youth
who aspire to learn various branches of Astrophysics, Astronomy and Space Science directly
from the scientists. In future, we will conduct Diploma courses on Pre-PhD subjects as well so
that a large section of the manpower who could not join PhD program may have a taste of doing
research in close association with our scientists and possibly publish papers in scientific journals
as an outcome of their research.

Another important activity started after we signed a MoU with Adamas University on Joint PhD
program. Mr. Wasimul Bari who worked of his PhD research under our scientists at the Malda
branch registered for PhD with Adamas University.

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.

B, = TSR ¢ P

Sandip Kumar Chakrabarti
Director



Governing Body (GB) of the Centre

Prof. S.K. Midya, Vice President

Dr. Sonali Chakrabarti, Secretary

Mr. Sujay Maiti, Treasurer

Mr. G. Banerjee, Member

Prof. Sandip K. Chakrabarti, Member

Prof. A. R. Rao, Member

Mr. Gurusaran Das Gupta, Member
Dr. S. C. Chakravarty, Member

Gr. Capt. Krishnendu Kundu, Member

Members of the Research Advisory Council (RAC)

Prof. S. K. Midya, Calcutta University (Chairman)

Prof. A. R. Rao, Ex-Tata Institute of Fundamental Research, Mumbai

Prof. S. K. Chakrabatrti, 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

Director

Prof. Sandip K. Chakrabarti (Tel. : +91 9903120700
Email: sandip@csp.res.in / sandipchakrabarti9@gmail.com)

Finance Officer (Acting)

Mr. Rajkumar Maiti (Email: rajkumar@csp.res.in / rajikumarmaiti24@gmail.com)

Public Information Officer

Mr. Rajkumar Maiti (Email: rajkumar@csp.res.in / rajikumarmaiti24@gmail.com)

Honorary Faculty Members

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

Dr. S. Sharma Ex-SNBNCBS

Dr. S. Chakrabarti, M. M. Chandra College
Dr. S. C. Chakravarty, EX-ISRO

Dr. A. K. Chatterjee, Malda College

Dr. R. Chattopadhyay, Haripal Institution
Dr. T. K. Das, Narasimha Dutta College
Dr. P. K. Jana, Panipukur B.Ed. College
Dr. M. M. Majumdar, DPI

Prof. S. K. Midya, Calcutta University

Dr. G. Tarafdar, Barasat Govt. College
Dr. B. G. Dutta, R.B.C. College

Dr. S. K. Mondal, S-K-B University

Dr. H. Ghosh, Heritage Institute of Tech.
Dr. K. Giri, NITTTR, Kolkata

Dr. S. Ray, G.H. College

Dr. S. Pal, Medinipur City College

Dr. A. K. Choudhury

Distinguished Professor
Professor
Professor
Professor

Senior Professor
Scientist
Scientist

Assoc. Professor
Scientist
Scientist
Professor
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
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Faculty Members

Prof. Sandip K. Chakrabarti, Director and Distinguished Professor
Dr. Sourav Palit, Assistant Professor-I|

Dr. Ashish Raj, Assistant Professor-Il

Dr. Tamal Basak, Assistant Professor-I|

Dr. Devendra Bisht, Assistant Professor-|

Dr. Prantik Nandi, Scientist-C

Mr. Sudipta Paik, Scienist-A

Research Fellows/Scientists

Ms. Swati Chowdhury (DST-INSPIRE)

Mr. Subrata Kundu (DST-INSPIRE) Mr. Sujoy Kumar Nath (ISRO/RESPOND)
Ms. Bratati Bhat (DST-INSPIRE) Ms. Shraddha Biswas (ICSP)

Ms. Riya Bhowmick (UGC) Mr. Suman Kumar Mondal (CSIR)

Mr. Washimul Bari (Malda Branch) Mr. Mohit Bisht (ICSP)

Mr. Abhrajit Bhattacharjee (ICSP) Mr. Subhajit Bhattacharyya

Mr. Sayak Chakraborty (INSPIRE) Mr. Rupnath Sikdar (ICSP)

Mr. Kuldeep Belwal (ICSP) Mr. Rana Ghosh

Engineers

Mr. Debashish Bhowmick, Engineer -1l and Estate Officer

Laboratory Staff

Mr. Hriday Roy Laboratory Assistant

Office Staff

Mr. Rajkumar Maiti Executive Officer
Mr. Jyotisman Moitra Computer Assistant
Mr. Uttam Sardar Office Helper

Security and contractual Staff

Mr. Barun Chakraborty Mr. Joydev Shee
Mr. Rehanul Haque Mr. Raghu Nath Pal
Mr. Binod Singh Mr. Prosenijit Mondal

Mr. Kartik Mahali

Main building:

Main building was inaugurated by the Director, Prof. Sandip K. Chakrabarti on 17™ of February,
2024 in presence of many dignitaries.

Construction of building at the new Integrated Campus on EM Bypass has been completed. ICSP has
shifted its office to the main building ASuryabo
EM Bypass, the Jyotirindra Nandi Metro (Orange line) Station (No. 3 gate), Auto stand and the Singabari
bus stop in Netai Nagar and is behind the Metro Wholesale supermarket.

of



Prof. S.K. Chakrabarti is inaugurating the Entrance of the main building Surya

Main building in presence of dignitaries

Conference and Activities Organized by ICSP

Astronaut Wg. Cmdr Rakesh Sharma (L) and Dignitaries in front of the Apollo 11 model

Honorable Education Minister Shri Bratya Basu (R) at the Museum. (L to R) Shri G. Banerjee,

with the Director (M) at the Museum. Wg Cmdr R. Sharma, Shri B. Basu and Shri
M. Jain.

Adda with the descendants of the giants.




Cultural function at J.N.C. Hall on the
25th Foundation Day

r

Lecture by Prof.

Participants of the Conference Lecture by Prof. David
Rezzolla

visiting the Space Museum Reitze

Conference patrticipants Presentation on ISRO missions by Dr.
A. Nandi



Panel Discussion on Job prospects in Astrophysics, Astronomy and Space
Science Sector

Out of Station Facilities:

IERCOO at Sitapur, West Medinipur:

The lonospheric and Earthquake Research Centre (IERC) and Optical Observatory (IERCOOQ) has
facilities for studying VLF, radio and optical astronomy. It has adequate computing and internet facilities,
VLF antennas and receivers. Its major telescopes are 0.25m Meade Optical Telescope and a 0.61m
Plainwave reflecting telescope. 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 guest house Dhruva for 36 students/visitors has been inaugurated by Prof. Subrata Midya,
Vice President of the Governing Body. With this facility IERCOO can now have as many as 60 visitors at
a time and therefore hold small conferences on campus at Sitapur. It has two seminar rooms of 20 and
40 capacities.

Inauguration of the Guest House Dhruva (left). Guest House Dhruva at IERCOO (right).



Stratospheric Research Centre 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. A 2 Acre land has been acquired to create a
permanent ICSP Stratospheric Balloon facility at Chandrapur, close to Suri. The plan has been
completed and the construction work is expected to start soon.

Stratospheric Research Centre at Land for construction of ICSP

Stratospheric Balloon facility
Malda branch at English 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 sighals
from transmitters all over the world.

Brief Profiles of t he 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. Asit Kumar Choudhury: He was 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.

10
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Dr. Ashish Raj: He is an Assistant Professor i Il. He works on the
spectrophotometric study of Transient Sources (Novae/supernovae), AGNs and FS
CMa stars.

Mr. Abhijit Roy: He is a Senior Research Fellow in Instrumentation for Space
Exploration under DST-SERB project and he is working on study of cosmic ray
interaction with earth atmosphere by monte carlo simulation and small balloon born
experiment.

Mr. Abhrajit Bhattacharya: He is Senior Research Fellow in an ISRO project. He is
working on the effects of Kerr spin parameter on the spectra of accretion disks
around black holes.

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.

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.

as

AiFaculty | mprovement Progr ammeo of-laguGC.

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



Mr. Debashis Bhowmick: He is an Engineer-1l and estate officer 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.

Dr. Devendra Bisht : He is a Scienist-C,. He works on the study of star clusters,
the identification of variable stars, and the study of exoplanets.

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

Mr. Dusmanta Patra : He was 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-quasatrs.

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.

12



Dr. K. Giri: He is an Assistant Professor at NITTTR, Kolkata. He works on numerical
simulations of accretion flow around black holes, Artificial Intelligence, Machine
Learning etc.. He is an honorary faculty at ICSP.

Mr. Kuldeep Belwal : He is a Junior Research Scientist. He works on multi-
wavelength studies of open clusters and searches for variable stars.

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. Mohit Singh Bisht : He is a Junior Research Scientist. He works on the
Spectrophotometric Study of Novae.

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.
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Dr. Prantik Nandi: He is a Scientist T C. He works on High-energy astrophysics for
compact objects

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 and he is working on the analysis of the ICSP Balloon
borne experiment data.



Prof. S. K. Midya: He is a Professor and Ex-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 galactic plane 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 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. Subrata Kundu: He is a Senior Research Fellow in lonospheric Sciences under
DST-INSPIRE Project and works on variation of GPS-TEC during Space Weather
phenomenon and Sudden ionospheric disturbances using GPS-TEC data.

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

15



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 the effects of high energy
radiation in ionosphere and their detection through VLF radio signal strength.

Dr. Sourav Palit: He is an Assistant Prof.-1l at the Centre and works on Geant4
model ing of instruments, Earthdés upper at ma

Mr. Sayak Chakraborty : He is an INSPIRE Senior Research Fellow. He works on
the numerical modeling of solar radiation induced lower ionospheric turmoils.

16



Mr. Subhajit Bhattacharyya:  He is working as a Junior research fellow (party
time) doing VLF and ionospheric science.

Ms. Shraddha Biswas : She is a Junior Research Scientist. She works on optical
Astronomy.

)¢

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.

Dr Tamal Basak: He is an Assistant Professor-Il. He works on the numerical
modeling of the ionospheric perturbations in presence of solar and other terrestrial
energetic events using the propagation effects of sub-ionospheric Very Low
Frequency signal.

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.

17



Research Work Published/Accepted for Publication

Basak, T., Hobara, Y., Pal, S., Nakamura, T., lzutsu, J., Minatohara, T.,  fModeling of Solar Eclipse

effects on the sub-ionospheric VLF/LF signalsob s er ved by mul t i pl g024,tAdSpR,ons o

73, 1, 736-746,

Biswas, S.; Palit, S.; Chowdhury, S.; Ghosh, S.; Kundu, S.; Chakrabarti, S. K ., "Probing the lower
ionospheric electron density modulation by the 2019 solar eclipse with VLF phase studies and ion-
chemistry model",2023, AdSpR,72, 5,1605-1614.

Belwal K., Bisht D., Bisht M., RajA. , e tExp#iting NGC 2345: A Comprehensive Study of a Young
Open Cluster through Photometric and Kinematic Analysiso , 2 AstPod. J., 167, 188.

Bhat B. , Kar R., Mondal, S.K., Ghosh R., Gorai P., Shimonishi T., Tanaka, Kei E. I., Kenji F., Das A.,
fChemical evolution of some selected complex organic molecules in low-mass star-forming regionso .
2023, ApJ, 958,2,111,26.

Debnath, D., Chatterjee, K., Nat h, S. K., Chang, H -K., Bhowmick, R., "Properties of 2017-18 'failed'
outburst of GX 339-4", 2023, AdSpR, 71, 8, 3508-3520.

Nandi P., Chatterjee A., Jana A., Chakrabarti S. K., Naik S., Safi -Harb S., Chang H. -K.,Heyl
J.,"Survey of Bare Active Galactic Nuclei in the Local Universe (z < 0.2). I. On the Origin of Soft
Excess.",2023, ApJS, 269,1,15,20.

Nath S.K., Debnath D., Chatterjee K., Bhowmick R., Chang H. -K. And Chakrabarti S K. A Accreti o
Flow Properties of EXO 1846-031 during Its Multi-peaked Outburstaf t er Long Qui escence

960,1,5,12.

Rangwal G., Yadav R. K. S., Bisht D., Durgapal A., Sariya, D. P.,, flnvestigating kinematics and
dynamics of three open clusters towards Galactic anticentred6, 2023, MNRAS ,-18&.2 3,

Sethi R.,, Bi sht D. , Ra n g waAl Dee .Study Bfathe Open ,Cluster NGC 5288 Using
Photometric and Astrometric Data from GAIA DR3 and 2MASSO . , 2023, Re v-MB.x A A,

Sikdar R., Chakrabarti, S.K., Bhowmick D., "Study of X-ray spectral and timing properties of
astronomical sources using low-cost stratospheric balloons", 2023, MNRAS,526, 4, 6181-6192.

Sikdar R., Chakrabarti, S.K., Bhowmick D., "Study of secondary cosmic rays using small stratospheric
balloon missions”, 2023, RAA, 44, 2, 73.

Sikdar R., Chakr abarti, S.K., Bhowmick D., "Study of solar flares and gamma-ray bursts using low-cost
stratospheric balloon borne experiments", 2023, Exp. Astron., 56, 1, 61-76.

Singh D., Belwal K., Bisht M., Raj A., Bisht D., Chakrabarti S. K., et a Hdisdoveny and followup V-
band photometry of SN2023i xf o, 2023, ATel , 16054

Yadav R. K. S., Duttatray A., Rangwal G., Subramaniun A., Bisht D, Sagar, R. AUOCS. XIlI. Study of
the Far-ultraviolet Bright Stars in the Open Cluster NGC 2420 Using AstroSato , 202 461, 251Ap J,
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Impact Factor of Articles in International Journal by ICSP scientists in 2023 -2024:

Impact Factor in 2023 -2024

Sl. No. Of
No Journal Name Impact Factor (IF) publications Total IF
1 | Apd 4.8 3 14.4
2 | MNRAS 4.8 2 9.6
3 | ApJS 8.6 1 8.6
4 | AdSPR 2.8 3 8.4
5 | AstronJ 5.1 1 5.1
6 Esp. Astron. 2.7 1 2.7
7 RAA 1.8 1 1.8
8 RevMexAA 1.2 1 1.2

Total Impact Factor 51.8

Members of Scientific Societies/Committees

TamalBasaki s an OAssociate of COSPAR (Coeini andeapnndéBpac!
Member of European Space Weather and Space Climate AssociaBoW@EN ) 6 .

Ph.D. Degree Received

Swati Chowdhury r ecei ved her Ph. D. degree on Alonospheric
Wave Propagation Methods Using Ground And Space-Based Technigqgueso, (Universi

Suman KumarMondal r ecei ved his Ph.D. degree on AUnderstandi
cores through analysis of observational dataodo, (Uni

Abhijit Roy received hisPh . D. degree on fAiComprehensive Study of
At mosphere by Monte Carl o Simulation and Small Bal |
2023.

SubrataKundu r ecei ved his Ph. D. degr ee pDensityDistiiion ani | ono s
its Modul ation due to various Perturbing phenomenabo

Ph.D. Thesis Submitted

Bratati Bhat submi tted her Ph. D. Thesi s on

A E
FromTheObserved Line Profil eso, (University

xtraction Of
of Calcutt a
Riya Bhowmick submi tted her Ph. D. Thesis on fr Qut bBIirrsari ing
(University of Calcutta ), 2024.

Rana Ghosh submi tted his Ph. D. Thesis on 0é&bnofl €he Starandi n
Forming Region by Chemical Diversityo, (University

Award/Recognition:

Tamal Basak, Member, LOC, First Biennial Conference on Astronomy, Astrophysics and Space Science
'‘Exploringthe Universe: from Near to Far', Indiaen@e for Space Physics, Kolkata,-1B1 February, 2024, India.
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He is also, Convener, (jointly with Dr. Carine Braine and Dr. Nina Aleksandra) of a "Parallel 100% Community
Driven Session' (100CD9) titled Advancements in Theory, Instrumentation angl@&ation ofSpace Weather
Data Sensing Middle and Lower lonospHenel9th European Space Weather Week (ESWW 2023),November 20
24, 2023, France.

Mohit Bisht qualified GATE 2023 with an All India Rank (AIR) of 986.

Participation in National / Internation al Conferences & Symposia

Ashish Raj delivered an invited lecture at Bankura Sammilani College, Kenduadihi, Bankura, on April
17th, 2023, for a State Level Seminar on "Know Your Universe: Your Bigger Home." He also spoke at
Midnapore City College on September 26th, 2023, during a one-day space science workshop on
"Gaganyaan & Human Space Exploration." A. Raj participated in the 5th Shaw-IAU Workshop held online
from November 29th to December 1st, 2023. He attended the 2-day online workshop "Young Physicist
Meet 2023" on May 19th and 20th, 2023. He delivered a talk at the ICSP conference, "The First Biennial
Conference on Astronomy, Astrophysics, and Space Science: Exploring the Universe from Near to Far,"
in February 2024.

Devendra Bisht delivered an invited lecture at Bankura Sammilani College, Kenduadihi, Bankura, on
April 17th, 2023, for a State Level Seminar on "Know Your Universe: Your Bigger Home." He also
delivered lectures at Midnapore City College on September 26th, 2023, during a one-day space science
workshop on "Aditya L1 and Solar Exploration," at B C Roy Engineering College, Durgapur, on January
29th, 2024, on "Universe, Galaxy, and the Journey of Stars," and at Banwarilal Bhalotia College,
Asansol, on February 28th, 2024, on the occasion of National Science Day. Additionally, he attended the
2-day online workshop "Young Physicist Meet 2023" organized by Adamas University on May 19th and
20th, 2023. He participated remotely in a one-day meeting on ‘Indo-Belgian Collaboration Evaluation and
Prospects' at the Royal Observatory of Belgium in October 2023. He also delivered a talk at the ICSP
conference, "The First Biennial Conference on Astronomy, Astrophysics, and Space Science: Exploring
the Universe from Near to Far," organized by ICSP Kolkata in February 2024.

Kuldeep Belwal presented a poster at the National Conference on Star Formation Studies in India, held
from January 8th to 11th, 2024, at S. N Bose Institute, Kolkata. He also delivered a talk at the ICSP
conference, "The First Biennial Conference on Astronomy, Astrophysics, and Space Science: Exploring
the Universe from Near to Far," organized by ICSP Kolkata in February 2024. Kuldeep also attended the
two-day online workshop "Young Physicist Meet 2023," held by Adamas University on May 19th and
20th, 2023.

Mohit Bisht attended the IFAS-8 (Indo-French Astronomy School - 3D Spectroscopy School) from
November 6th to November 12th, 2023, at IUCAA Pune. He patrticipated in the IISF (India International
Science Festival) - Young Scientist Conference in New Delhi from January 17th to 21st, 2024, where he
presented a poster on his thesis objects. He also presented an e-poster at the Young Astronomers Meet
2024, organized by CHRIST (Deemed to be University), Bangalore, on March 7th, 2024. Additionally, he
delivered a talk at the ICSP conference, "The First Biennial Conference on Astronomy, Astrophysics, and
Space Science: Exploring the Universe from Near to Far," in February 2024.

Sayak Chakraborty gave an oral presentation at the 22nd National Space Science Symposium (NSSS)
2024, organized by Goa University and the Indian Space Research Organization (ISRO), held at Goa
University from 26th February to 1st March, 2024. He also presented talk at Exploring the Universe: from
Near to Far, organized by the Indian Centre for Space Physics (ICSP), which took place at ICSP,
Kolkata, from 16th to 21st February, 2024. Additionally, he participated in the Space Situational
Awareness and Space Traffic Management (SSA-STM) 2023 workshop, organized by ISRO, held at its
headquarters in Bengaluru from 12th to 14th October, 2023.

Sourav Palit Pr esentready AAXtr onomy and satellite devel opn
Sammi |l ani College on 17 April, 2023. Participmdgded i
and presentedfiTowards gener alriasyata sotnr oonfo nayl ob eodno 7c/olrilr/
AComputer model ing of an High energy space satell |

estimationo on 16t h Febr uarence on2dr@ndmyastrophyisicssand Sgacee n ni a
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Science 'Exploring the Universe:from Near to Far' (organised by Indian Centre for Space Physics,

Kol kat a) Il ndi a, 18 February, 2024. Presented #fAAstror
day Space Exploration Workshop From Aryabhatta to Chandrayaan-3: Indian Journey in Space
(organised by Midnapore City College, Midnapore, WB, India), 26 September 2023. Presented
ilonosphere, a Gigantic Space Det e c-tlmprodgng @ualitybLife on a |
and Science Educati on -BOn2024,nndthealepartment df Basic Sciepce and
Humanities, Dr. B.C. Roy Engineering College, Durgapur.

Tamal Basak actively participated in multiple prestigious conferences and seminars in 2023 and 2024.
On March 3, 2024, he presented "Multiple aspects of D-region modeling during solar flares with prime
emphasis on VLF science" at the International Seminar on Physical and Mathematical Sciences 2024,
organized by the Calcutta Mathematical Society in Kolkata. On February 18, 2024, he delivered his talk
"Modeling of D-region perturbation during solar eclipse using sub-ionospheric VLF signal perturbations
recorded across multiple propagation paths" at the First Biennial Conference on Astronomy,
Astrophysics, and Space Science, organized by the Indian Centre for Space Physics in Kolkata. Earlier,
on January 31, 2024, he presented "Manifold aspects of D-region modeling during solar flares with
emphasizing sub-ionospheric VLF propagation science" at the DPS Seminar at IISER Kolkata. Tamal
also contributed to the 19th European Space Weather Week 2023 in Toulouse, France, where he
presented virtually on "Propagation effects of Very Low Frequency signal: an efficient tool for studying
solar-lower ionosphere interaction” on November 20, 2023. In the same year, on October 24, 2023, he
presented virtually on "Investigating the altitude profile of D-region ionospheric response time during
solar flares" at the International Conference on Recent Trends in Geoscience Research and Applications
in Belgrade, Serbia. Additionally, on September 26, 2023, he presented "Chandrayaan-3: India is hiking
on the Moon" at the one-day space exploration workshop From Aryabhatta to Chandrayaan-3: Indian
Journey in Space, organized by Midnapore City College, Midnapore, West Bengal.

Visits abroad from the Centre

Tamal Basak visited Institute for Solar-Terrestrial Physics, German

Guiding M. Sc. project students

DrrRag ment ored masterods students fr omCOQ® Campuse &t h i d
the Sitapur Observatory.

Dr. Bisht guided several BS-MS students, including Cyrus Raj, who is currently involved in
writing a research paper.

Dr. Tamal Basak guided M.Sc. (Physics) students, Ms. Indira Mukherjee, Saikat Pramanik and
Soumen Roy from Adamas University, Kolkata to complete their final year major project.
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Summary of Research Activities of the Scientists at the Centre

Astrobiology/Astrochemistry
Chemical Evolution of Some Selected Complex Organic Molecules in Low -mass Star -forming
Regions

The destiny of complex organic molecules (COMs) in star-forming regions is interlinked with various
evolutionary phases. Therefore, identifying these species in diversified environments of identical star-
forming regions would help to understand their physical and chemical heritage. We identified multiple
COMs utilizing the Large Program Astrochemical Surveys At Institut de Radio Astronomie Millimétrique
(IRAM) data, dedicated to chemical surveys in Sun-like star-forming regions with the IRAM 30 m
telescope. It was an unbiased survey in the millimeter regime, covering the prestellar core, protostar,
outflow region, and protoplanetary disk phase. Here, we report the transitions of seven COMs, namely,
methanol (CH3;OH), acetaldehyde (CH3;CHO), methyl formate (CH3OCHO), ethanol (C,HsOH), propynal
(HCCCHO), dimethyl ether (CH30CHj3), and methyl cyanide (CH3CN) in sources L1544, B1-b, IRAS4A,
and SVS13A. We found a trend among these species from the derived abundances using the rotational
diagram method and Monte Carlo Markov chain fitting. We have found that the abundances of all of the
COMs, except for HCCCHO, increase from the L1544 (prestellar core) and peaks at IRAS16293-2422
(class 0 phase). It is noticed that the abundance of these molecules correlates with the luminosity of the
sources. The obtained trend is also visible from the previous interferometric observations and
considering the beam dilution effect.

High Energy Astrophysics

Propertiesof 20177118 6f ai l edd ou#burst of GX 339

The Galactic transient black hole candidate GX 339-4 is a very interesting object to study as it showed
both complete and failed types of outbursts. We studied both spectral and temporal properties of the
20171 18 outburst of the source using archival data of NICER, AstroSat, MAXI and NuSTAR satellite
instruments. This 20177 18 outburst is found to be failed in nature, as during the entire period of the
outburst, the source was only in the hard spectral state. Source spectra were highly dominated with the
non-thermal fluxes. When we tried to fit spectra with phenomenological models, most of the spectra were
fitted with only the powerlaw model, and only six spectra required disk black body plus powerlaw models.
While fitting spectra with the physical two-component advective flow (TCAF) model, we observed that the
flow was highly dominated by the sub-Keplerian halo rate. The presence of stronger shock at a larger
radius from the black hole was also observed during the rising and declining phases of the outburst. A
prominent signature of 0.31 Hz QPO is observed with possibly three harmonics.

Accretion Flow Properties of EXO 1846 -031 during Its Multi -peaked Outburst after Long
Quiescence

We study the recent outburst of the black hole candidate EXO 1846-031, which went into an outburst in
2019 after almost 34 yr in quiescence. We use archival data from the Swift/XRT, MAXI/GSC, NICER/XTI,
and NuSTAR/FPM satellites/instruments to study the evolution of the spectral and temporal properties of
the source during the outburst. The low-energy (2-10 keV) X-ray flux of the outburst shows multiple
peaks, making it a multipeak outburst. Evolving type-C quasi-periodic oscillations are observed in the
NICER data in the hard, hard-intermediate, and soft-intermediate states. We use the physical two-
component advective flow (TCAF) model to analyze the combined spectra of multiple satellite
instruments. According to the TCAF model, the accreting matter is divided into Keplerian and sub-
Keplerian parts, and the variation in the observed spectra in different spectral states arises out of the
variable contributions of these two types of accreting matter in the total accretion rate. Studying the
evolution of the accretion rates and other properties of the accretion flow obtained from the spectral
analysis, we show that the multiple peaks in the outburst flux arise out of the variable supply of accreting

22



matter from the pile-up radius. We determine the probable mass of the black hole to
be 10.4+0.110.2Ms 1 0. 41 0 . & frodn.the Spectral analysis with the TCAF model. We also estimate
the viscous timescale of the source in this outburst to be ~8 days from the peak difference of the
Keplerian and sub-Keplerian mass-accretion rates.

Fabrication of equi pment at ICSP

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 designed, fabricated, assembled and
produced 50 di amet er ounwotkshapaWe have blso Sabracates varicag types of
payloads for our balloon flights. These are mainly for data acquisition in X-ray and Gamma-ray bands.

Study of space radiation through balloon  -borne X -ray/gamma ray
experiments and Monte Carlo simula tion

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 surfacet hWe Eare hésuadayimogpheric and sp
through Monte Carlo simulation and direct experiments with radiation detectors on board balloon gondola

platform.

Study of X -ray spectral and timing properties of astronomical sources using low -cost
stratospheric balloons

Astronomical objects, such as the Sun, accreting matter around black holes, neutron stars, white dwarfs,

etc. are known to emit X-rays and gamma-rays. Some of these sources, such as highly magnetized

neutron stars, show periodic pulsations. Even accreting matter around black holes and neutron stars

shows timing properties including quasi-periodic oscillations. In this paper, we use the data of low-cost,
lightweight, high-altitude (D42 km) small, stratospheric balloon-borne missions of the Indian Centre for

Space Physics. We measure the intensity of the secondary cosmic rays, the radiation fluxes, and the

spectra of persistent X-ray sources or transient events such as solar flares and gamma-ray bursts, apart

from routine weather parameters. In this study, we present the source detection method without an

onboard pointing system and the temporal and spectral behaviour of the quiet Sun. We also analyse the

data containing Crab in the field of view to find the pulsation of the Crab pulsar. During the analysis of the

source detection and spectrum of the solar X-r ay s, we calculate the detect
(mainly secondary cosmic rays) using physical assumptions and also take care of the atmospheric
absorption effects. Finally, we show the source detection processes for the strong sources such as the

Sun, Crab,andCygX-1, obtaining the quiet Sunds spectrum. Am
present the result for the Crab pulsar and find the well-known D33 Hz pulsations whenever our
instrument pointed to the Crab.

Study of secondary cosmic rays using small stratospheric balloon missions

Secondary cosmic rays are produced from the interaction of primary cosmic rays, which are high-energy
(DGeV) particles originating from outer space, primarily, protons (D89%) and alpha particles (D10%) with
atoms (mainly nitrogen and hydrogen) present in our Earth's atmosphere. Such rays are dependent on
solar activity and geomagnetic latitude through magnetic rigidity and are found to be modulated by these
factors. For analysis of secondary cosmic ray data, we use the Indian Centre for Space Physics's data
obtained through small stratospheric balloon-borne experiments. In the present paper, we have
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measured the secondary cosmic ray intensity at low geomagnetic latitude of D14.50zN in the low energy
range of 25160 keV from the ground to 30 km altitude for different detectors used in various balloon
missions because such missions are almost detecting the X-ray sources above 30 km till 42 km. We also
calculated background flux of the detector with the help of some justifiable physical assumptions,
secondary cosmic gamma-ray component measurements, and assumed internal background functions.
Finally, using our data of 20121 2019, which falls in the 24th solar cycle, we have shown that there is a
clear anti-correlation between cosmic ray intensity at Regeneri Pfotzer maximum and the solaractivity.

Study of solar flares and gamma -ray bursts using low -cost stratospheric balloon borne
experiments

Solar flare intensity is strongly dependent on the phase in the solar cycle, the structure and dynamics of
the magnetic field near sunspots, and also on occasional solar coronal mass ejections. In this paper we
study some of the solar flares detected by the stratospheric balloon borne experiments of Indian Centre
for Space Physics. We also observe a gamma-ray burst which is believed to be originated from sudden
energy release in gamma rays. Inthe hard X-r ay r egi on of 10 1 100 keV, we
from various classes of solar flares and a gamma-ray burst. Because of natural constraints present in
balloon borne experiments we receive data up to about a height of D 42 km. The Earth's residual
atmosphere at this height absorbs the lower energy part of the spectrum. Moreover, the background
radiation (mainly secondary cosmic rays) introduces noise. We show how we circumvent these
limitations and create the accurate light curves and the spectra of a few solar flares and a gamma-ray
burst.

lonospheric Research and Earthquake Prediction

Probing the lower ionospheric electron density modulation by the 2019 solar eclipse with VLF phase
studies and ion-chemistry model During the annular solar eclipse of December 26, 2019, the VLF signal
from NWC (19.8 kHz) transmitter to four different receivers in India was significantly affected. By
analyzing the phase modulation of the VLF signal, we have been able to estimate the changes in
electron density and reflection height in the lower ionosphere. The results from the VLF analysis were
compared with a theoretical chemical model that simulated the ionospheric response to solar
obscuration. Both methods showed consistent results, indicating that the lower ionosphere was
significantly perturbed during the eclipse. This study demonstrates the effectiveness of using VLF signals
to monitor ionospheric disturbances and provides valuable insights into the complex dynamics of the
lower ionosphere. Variation of the electron density fluctuation obtained from the chemical model at five
different points over the VLF path at (a) Bankura, (b) Chandipur, (c) Sitapur, and (d) Nainital. The red,
green, blue, orange and grey lines represent simulated electron densities at 5 consecutive equidistant
points starting from receiver point to transmitter,
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green, blue, orange and grey lines represent simulated electron densities at 5 consecutive
equidistant points starting from receiver point to transmitter,

Modeling of Solar Eclipse efects on the subionospheric VLF/LF signals observed by
multiple stations

We present the numerical modeling of field amplitude perturbations for two VLF/LF transmitters, namely,
JJI/22.2 kHz and JJY/40.0 kHz signals recorded at six stations in Japan during the Annular Solar Eclipse
of 2012 (ASE-2012). We determine the characteristics of the D-region ionospheric perturbation according
to the antumbra and penumbral shadow of the annular solar eclipse. A space-time dependent 2-
Dimensional Elliptical Gaussian distribution Model (2DEGM) is introduced to get the effect of ASE-2012
on the Wait's D-region parameters, such as effective VLF/LF reflection height (h )éand sharpness factor
(b). The Long Wave Propagation Capability (LWPC) code is used to simulate the VLF signal profile. A
method of comparison of observed and LWPC simulated VLF signal amplitude across all the considered
signal propagation paths is introduced to estimate final 2DEGM related parameters and hence, to model
D-region electron density perturbations during ASE-2012. Using 2DEGM+LWPC, we (i) consistently
simulate the observed VLF signal amplitude profiles for almost all the propagation paths of UEC-VLF
network and (ii) evaluate the percentage change in D-region electron density due to ASE-2012.
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Optical Astronomy

Exploring NGC 2345: A Comprehensi ve Study of a Young Open Cluster through Photometric and
Kinematic Analysis

We analyzed NGC 2345 using various telescopes' data, identifying 1732 probable cluster members. We
determined fundamental parameters like mean proper motion and radius. Additionally, we estimated
reddening, age, and distance using diagrams. Mass function slope suggests potential mass segregation.
Dynamical relaxation time indicates ongoing segregation, with full equilibrium expected in 1007 110 Myr.
Orbit suggests early dissociation into field stars due to proximity to the Galactic disk.
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Fig 1- The optical and near-IR colori magnitude diagram of the cluster under study. The curves are the isochrones
of log(age) = 7.75, 7.8, and 7.85. These isochrones are taken from Marigo et al. (2017). Black circles are the
probable cluster members identified in the present study, while the light-blue circles represent the matched stars
with the Cantat-Gaudin et al. (2020) catalog.

UOCS. XIlIl. Study of the Far -ultraviolet Bright Stars in the Open Cluster NGC 2420 Using AstroSat

We studied four FUV bright stars in NGC 2420 using the Ultra Violet Imaging Telescope on AstroSat.
Stars 525, 527, and 560 are cluster members, while star 646 is not. Multiwavelength SED analysis
reveals a two-component model for all stars. Stars 525 and 560 are binary blue straggler systems
possibly formed through mass transfer. Star 527 is a binary with a bluestraggler and an extremely low-
mass white dwarf, while star 646 is a binary with a horizontal branch star and an ELM white dwarf. The
ELMs' parameters indicate recent formation, possibly through Case A/B mass transfer in a low-density
environment.
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Investigating kinematics and dynamics of three open

clusters towards Galactic anticentre

We analyze the intracluster kinematics of NGC 1193, NGC 2355, and King 12 using Gaia DR3 and
ground-based telescope data. After identifying cluster members via proper motion, we determine
fundamental parameters. NGC 1193 lies at 4.45 kpc, showing a flat luminosity function, while NGC 2355
(1.97 kpc) and King 12 (3.34 kpc) exhibit declining functions, with King 12 showing a dip. Mass function
slopes vary from Salpeter's values, with NGC 1193 and NGC 2355 flatter and King 12 steeper. Intra-
cluster kinematics reveal outward motion in King 12 due to Galactic disc tidal forces, confirmed by orbit
plotting. NGC 2355 shows minimal relative motion, indicating stability, while NGC 1193 orbits farther from
the Galactic disc, experiencing weaker tidal effects.

15
NGC 1193
— NGC 2355
— King 12
1.0 2
0.5
- o]
v
g
*
N 0.04
-0.5
—1.0 a
T T r T T T T
95 100 105 11.0 115 120 125 130

R (kpc)

104

Rsin(¢) (kpc)
o

—10+

T T
=10 =5

0
Rcos(¢) (kpc)

10

15
NGC 1193
— NGC 2355
— King 12
1.04 S
0.54
. ®
I*)
a
=
N 0.0
—-0.54
-1.04 4
T T T g T
=500 =400 -300 =200 -100 0

Time (107 years)
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Pre-discovery and followup V  -band photometry of SN2023ixf

We present V-band photometric observations of SN2023ixf, utilizing various telescopes, including the
610mm Vasistha telescope at IERCOO in Sitapur, ICSP Kolkata, an 80mm UV/IR+CMOS in India, a
330mm Lum+CMOS in the USA, and an 80mm Lum+CMOS in the USA. Additionally, we incorporated
magnitudes derived from pre-discovery images obtained by D. Singh from Amarkantak, India. The
supernova was discovered by K. Itagaki on 2023-05-19.727 UT. Photometric calibrations were performed
using Tycho software and the ATLAS catalogue.

Fig 6- (Left) V-band image of Supernova SN2023ixf taken from the 0.6 m Optical Telescope at IERCOO Campus,
Sitapur Observatory, ICSP Kolkata (Right) 0.6 m Optical Telescope at IERCOO.
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lonospheric and Earthquake Research Centre and Optical
Observatory (IERCOQ)

The IERCOO campus at Sitapur Observatory was pivotal in advancing astronomical research and
outreach during February and March 2024. The campl
Astronomy, Astrophysics, and Space Science: Expl ori
16i 21, 2024, co-convened by Dr. Devendra Bisht. The conference featured a variety of scientific talks

and concluded with an engaging sky-watching program, which ran from February 19 to 21, involving

faculty and students from the Optical Astronomy Department. The program allowed participants to

engage in hands-on observational activities.

In addition to the conference, the observatory welcomed visits from several colleges throughout the year,
including Maharaja Manindra Chandra College, Barrackpore Rastraguru Surendranath College, Sri
Gurudas Mahavidyalaya College, and Midnapore City College. These visits included sky-watching
sessions where faculty members, including Kuldeep Belwal and Mohit Bisht, interacted with students,
demonstrated the observatory's facilities, and discussed opportunities for future collaborations in
astronomy.

Furthermore, during February and March 2024, three students from IIT Delhi and one independent
researcher visited the IERCOO campus for 1-2 months to undertake project work. Their involvement in
hands-on research provided valuable contributions to the ongoing projects at the observatory, further
enhancing their practical knowledge in observationa
as a centre for academic collaboration, research, and outreach in astronomy.

Executiv e Committee of ionospheric and earthqguake research centre, Sitapur, Paschim
Medinipur

Prof. Sandip Kumar Chakrabarti (Chairman).

Mr. Subrata Burai (Vice-Chairman).

Mr. Debashis Bhowmick (Member)

Dr. Devendra Bisht (Member)

Dr. Ashish Raj (Member, In Charge, Observatory)

Activities of the Indian Centre for Space Physics, Malda Branch

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.

Corresponding Address for Malda branch:

Dr. A.K. Chatterjee/ Mr. A. K. Choudhury/ Mr. S. Das
Indian Centre for Space Physics, Malda Branch, Atul Market, Malda, 732101.

Co-ordinating Body of the Malda Branch of the Centre

Dr. Achintya K. Chatterjee, President Mr. 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
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Lab Staff at the Head quarter and Eastern By -pass campus

Mr. Debashis Bhowmick Mr. Hriday Roy
(Engineer -Il and (Lab Assistant)
Estate Officer)

Office Staff at the Head quarter and Eastern By -pass campus

Mr. Rajkumar Maiti Mr Jyotisman Moitra Mr. Uttam Sardar
(Asst. Administrative (Computer Assistant) (Office Helper)
Officer)
T -
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Mr. Rehanul Haque Mr. Binod Singh Mr . Raghu Nath Pal  Mr . Barun Chakraborty
(Site engineer cum (Security) (Security) (Night Guard)

Store -keeper)
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Independent Auditor's Report

To The Members of
Indian Centre for Space Physics

Report on the Audit of the Financial Statements
Opinion

We have audited the accompanying Financial Statements of Indian Centre for Space Physics (“the Institute”),
which comprises the Balance Sheet as at 31st March, 2024, 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 statements give the information required by the Companies Act, 2013 (the Act) in the manner so
required and give a true and fair view in conformity with the accounting standards prescribed under section 133
of the Act read with Rule 3 of the Companies (Accounting Standards) Rules, 2021 (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, 2024 and its deficit and 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 Section 143 of the Act. Our responsibilities under those Standards are further described in the "Auditors’
Responsibilities for the Audit of the Financial Statements" section of our report. We are independent of the
Inskitutein accordance with the Code of Ethies issued by the Institute of Chartered Accountants of India together
with the independence requirements that are 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 audit evidences we have obtained are sufficient
and appropriate to provide a basis for our opinion on the financial statements.

Key Audit Matters

Key audit matters are those matters that, in our professional judgment, were of most significance in our audit of
the 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.
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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 our opinion. The risk of not detecting a material
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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.

»  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 appropriatencss 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 obtained, 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.

Materiality 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 our audit work
and in evaluating the results of our 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 our 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 safeguaids.

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 ourauditor'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, 2020 ("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 our audit we rcporr tha:.
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